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1. Quick review: what is AI?

2. How can A.I. be used in law?

3. What are the ethical 
obligations and limitations of 
AI in the legal practice?



1. What is A.I.?



A.I. is NOT a robot.







A.I. is an umbrella term.



A.I. has been around 
for some time now.





Advanced A.I. is now 
possible.
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2.  How can A.I. be used 
in law?







3. What are the ethical 
obligations and 

limitations of AI in the 
legal practice?



• ABA Model Rule 1.1
• ABA Model Rule 1.5
• ABA Model Rule 1.6
• ABA Model Rule 2.1
• ABA Model Rules 5.1 - 5.2
• ABA Model Rule 5.3
• ABA Model Rule 5.5/Restatements

Legal Ethics and AI



ABA Model Rule 1.1

– Attorneys have a duty of competence that 
specifically encompasses staying up to date 
on “the benefits and risks associated with 
relevant technology.”

– 26 States Have Adopted an Ethical Duty of 
Technology Competence.



26 States Have Adopted Ethical Duty of Technology Competence



Technophobia: 
the fear or dislike of 
advanced technology or 
complex devices, 
especially computers.





“He who ceases 
from zeal for 
writing because of 
printing is no true 
lover of the 
Scriptures.”





"There's no reason people would want computers in their 
homes.”
Ken Olsen, President of DEC, 1977





E-mails 'hurt IQ more than pot'



“THE EXECUTIVE COMPUTER; WHEN TECHNOLOGY OUTPACES NEEDS” 
New York Times, June 9, 1985



“THE EXECUTIVE COMPUTER; WHEN TECHNOLOGY OUTPACES NEEDS” 
New York Times, June 9, 1985



“the telephone was in existence for 10 years 
before lawyers started to use it. 
They thought it was beneath their dignity.”
- Hon. John Facciola



Comment on Rule 1.1 
[8] To maintain the requisite knowledge and skill, a lawyer 
should keep abreast of changes in the law and its practice, 
including the benefits and risks associated with relevant 
technology, engage in continuing study and education and 
comply with all continuing legal education requirements to 
which the lawyer is subject.



“Legal rules and procedures, when placed alongside ever-
changing technology, produce professional challenges that 
attorneys must meet to remain competent.”



ABA Model Rule 1.5
• An attorney must not enter into an 

agreement for, charge, or collect an 
unreasonable fee or an unreasonable 
amount for expenses.

• Relevant factors to consider:
– Time/labor
– Novelty of issue
– Customary fees



Source: http://chiefmartec.com/2013/06/martecs-law-technology-changes-exponentially-organizations-change-logarithmically/



Source: http://waitbutwhy.com/2015/01/artificial-intelligence-revolution-1.html



Source: http://waitbutwhy.com/2015/01/artificial-intelligence-revolution-1.html



Source: http://waitbutwhy.com/2015/01/artificial-intelligence-revolution-1.html



Source: http://waitbutwhy.com/2015/01/artificial-intelligence-revolution-1.html







ABA Model Rule 1.6

• Duty of confidentiality
• A lawyer shall not reveal information 

relating to the representation of a client 
unless the client gives informed consent.



ABA Model Rule 2.1

• Lawyer is a counselor
• An attorney shall exercise independent 

professional judgment and render candid 
advice.

• Considerations other than law may be 
relevant to the circumstances.



ABA Model Rules 5.1 - 5.2

• Supervisory responsibilities
• Attorneys have a duty (whether a partner 

or subordinate) to ensure that the 
professional rules of responsibility are 
being followed



http://www.pbs.org/wnet/need-to-know/the-daily-need/from-watson-to-siri-as-machines-replace-humans-are-they-creating-
inequality-too/12096/



ABA Model Rule 5.3

• Duty of lawyers to ensure that non-lawyers 
are adhering to the rules of professional 
conduct



ABA Model Rule 5.5 & Restatements

• Unauthorized practice of law – multi-
jurisdictional practice

• Restatement (Third) of Law Governing 
Lawyers § 4
– A person not admitted to practice as a lawyer 

may not engage in the practice of law
– A lawyer may not assist a person in engaging 

in the unauthorized practice of law
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Text

 [*8]  INTRODUCTION

The search of electronic data to try to find evidence for use at trial has always been difficult and expensive. Over 
the past few years, the advent of Big Data, where both individuals and organizations retain vast amounts of 
complex electronic information, has significantly compounded these problems. The legal doctrine of proportionality 
responds to these problems by attempting to constrain the costs and burdens of discovery to what are reasonable. 
A balance is sought between the projected burdens and likely benefits of proposed discovery, considering the 
issues and value of the case. Several software programs on the market today have responded to the challenges of 
Big Data by implementing a form of artificial intelligence ("AT) known as active machine learning to help lawyers 
review electronic documents. This Article discusses these issues and shows that Al-enhanced document review 
directly supports the doctrine of proportionality. When used together, proportionality and predictive coding provide a 
viable, long-term solution to the problems and opportunities of the legal search of Big Data.

 [*9]  To demonstrate the combined effectiveness of proportionality and predictive coding, this Article is organized 
into four parts. Part I discusses how the rapid growth of electronic information drives the rising costs of civil litigation 
as discovery becomes increasingly expensive. This section also introduces proportionality and predictive coding as 
means of combating rising costs. Next, Part II explains how AI can be harnessed in document review, noting 
applicable case law and providing a detailed description of the predictive coding process. Then, Part III proceeds to 
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consider the legal doctrine of proportionality--in other words, balancing the burden of e-discovery with its benefits--
and considers relevant case law. Finally, Part IV concludes by demonstrating the close relationship between 
predictive coding and proportionality, observing that predictive coding allows one to fine-tune discovery in any case 
to the anticipated value of the suit against the projected costs of document review.

I. THE HIGH COSTS OF LITIGATION ARISE PRIMARILY FROM EXPLODING VOLUMES OF DIGITAL 
INFORMATION

The volume of electronically stored information ("ESI") subject to discovery in litigation is growing at an explosive 
rate.   1 Every five minutes, today's brave new, computational world is said to create the digital equivalent of all of 
the information stored in the Library of Congress.   2 Put another way, we now create as much information in two 
days as we have from the dawn of man through 2003.   3

The mind-boggling increase in the quantity of information is only part of the story. Consider also the impact of the 
changing form of our information. For millennia, writings were on paper. For centuries, the legal profession 
depended upon writings, referred to in the law as  [*10]   documents, as the key evidence for resolving disputes in a 
fair and just manner.   4 Paper documents were well-known and mastered by every lawyer and judge who swore an 
oath to uphold the law. This all changed in a historical blink of the eye. In just one generation, documents have 
dematerialized and transformed into a dizzying array of ephemeral digital media, from email and texts, to Tweets 
and Facebook posts.

A. Paradigm Shift

Many see this transformation of writing as a much more profound cultural revolution than that precipitated by 
Gutenberg, which took centuries to play out, not decades.   5 Legal thought-leaders Jason R. Baron and George L. 
Paul predicted in 2007 that the legal profession must significantly change and adopt new strategies of practice to 
cope with this information revolution.   6

1   See, e.g., Rowe Entm't, Inc. v. William Morris Agency, 205 F.R.D. 421, 429 (S.D.N.Y. 2002) (explaining that electronic data is 
so voluminous because, unlike paper documents, "the costs of storage are virtually nil[, and] [i]nformation is retained not 
because it is expected to be used, but because there is no compelling reason to discard it"); Kenneth Cukier, Data, Data 
Everywhere, ECONOMIST, Feb. 27, 2010, at 3, 3; Jason R. Baron & Ralph C. Losey, E-Discovery: Did you Know?, E-
DISCOVERY TEAM (Feb. 4, 2010, 10:23 PM), http://e-discoveryteam.com/2010/02/04/baron-and-loseys-new-movie-e-
discovery-did-you-know/ (providing video with graphic displays of data explosion and the law).

2  DAVE EVANS & RICK HUTLEY, CISCO IBSG INNOVATIONS PRACTICE, THE EXPLOSION OF DATA: HOW TO MAKE 
BETTER BUSINESS DECISIONS BY TURNING "INFOLUTION" INTO KNOWLEDGE 1 (2010), available at 
http://www.cisco.com/web/about/ac79/docs/pov/Data_Explosion_IBSG.pdf. 

3  Marshall Kirkpatrick, Google, Privacy and the New Explosion of Data, TECHONOMY (Aug. 4, 2010, 8:57 PM), 
http://techonomy.typepad.com/blog/2010/08/google-privacy-and-the-new-explosion-of-data.html (reporting statistic from the 
speech of Eric Schmidt, former CEO of Google, at the Techonomy Conference in Lake Tahoe, CA).

4   Cf. RALPH C. LOSEY, ELECTRONIC DISCOVERY: NEW IDEAS, CASE LAW, TRENDS, AND PRACTICES 35--46 (2010) 
(discussing the comparative importance of paper and electronic records).

5  George L. Paul & Jason R. Baron, Information Inflation: Can the Legal System Adapt?, 13 RICH. J.L. & TECH., no. 3, art. 10, 
Spring 2007, at 4--7, http://jolt.richmoad.edu/v13i3/article10.pdf (explaining how writing co-evolved with civilization over the past 
fifty centuries or longer with a slow but steady increase in information as our writing technologies slowly improved, and pointing 
out that this all changed about twenty-five years ago when mankind invented a totally different form of electronic writing, free 
from physical confines, that triggered a Big-Bang-like explosion of a new universe of virtually unlimited information).

6   Id. at 3; see also Jason R. Baron, Law in the Age of Exabytes: Some Further Thoughts on Information Inflation' and Current 
Issues in E-Discovery Search, 17 RICH. J.L. & TECH., no. 3, art. 9, Spring 2011, at 5, http://jolt.richmond.edu/v17i3/article9.pdf. 

26 Regent U.L. Rev. 7, *9
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Documents originally created on paper still exist in our society, but are rare.   7 Most of the paper documents we 
see are merely printouts of one dimension (the text) of the original electronic information. The law recognized this 
transformation, and the Federal Rules of Civil Procedure were amended in 2006 to include ESI as information that 
can be discovered and used as evidence in lawsuits.   8 ESI is not specifically defined in the rules. The Rules 
Committee Commentary explained why: "The wide variety of computer systems currently in use, and the rapidity of 
technological change, counsel against a limiting or precise definition of electronically stored information. Rule 
34(a)(1) is expansive and includes any type of information that is stored electronically."   9

 [*11]  Even without specific amendments to rules, all state and federal courts today treat ESI as potentially 
admissible evidence subject to discovery.   10 The first Sedona Principle is now commonplace: "Electronically 
stored information is potentially discoverable under Fed. R. Civ. P. 34 or its state equivalents. Organizations must 
properly preserve electronically stored information that can reasonably be anticipated to be relevant to litigation."   
11

B. Lawyers Overwhelmed by Rapid Advances in Technology

The legal profession has been severely stressed by the rapid, ever-accelerating advances in technology. The 
changes in writing and the resulting information explosion have been the key challenges.   12 ESI is not only 
changing and evolving into new forms every year, but, as mentioned, is now multiplying at an exponential rate that 
is almost beyond comprehension.   13

Most lawyers are unfamiliar with ESI and the complex systems that store it. They prefer the familiar paper and 
alphabetical filing cabinets. They are paper lawyers living in a digital world. As a result, judges and juries today 
often do not see the key writings that they need to do justice. The fault lies with the lawyers who, in the U.S. 
system, are the ones charged with the duty of discovering the truth. They often fail in this duty, not for want of 
trying, but for the difficulty in finding the key documents. The evidence is lost in plain view, the signal is lost in the 
noise--hidden by too much data. The information explosion has made the traditional process of legal discovery 
"enormously expensive and burdensome," and many, including the venerable American College of Trial Lawyers, 
are implying that this is a crisis in our legal system that threatens our system of justice.   14

The old methods of reviewing digital writings are too expensive. Few can afford the time and effort required to 
locate, review, and  [*12]  produce all relevant evidence using those old methods. The costs and burdens incurred in 

7   See LOSEY, supra note 4, at 38; see also  Zubulake v. UBS Warburg LLC, 217 F.R.D. 309, 311 & n.5 (S.D.N.Y. 2003) (citing 
Wendy R. Liebowitz, Digital Discovery Starts to Work, NAT'L L.J., Nov. 4, 2002, at C3 (reporting that in 1999, 93% of all 
information generated was in digital form)).

8   See  FED. R. CIV. P. 34(a)(1)(A) & advisory committee's note to 2006 amendment.

9   FED. R. CIV. P. 34 advisory committee's note to 2006 amendment.

10   See, e.g., FED. R. CIV. P. 34; N.C. R. CIV. P. 34; VA. CODE ANN. § 8.01-412.12 (Supp. 2013).

11  THE SEDONA CONFERENCE, THE SEDONA PRINCIPLES: BEST PRACTICES RECOMMENDATIONS & PRINCIPLES 
FOR ADDRESSING ELECTRONIC DOCUMENT PRODUCTION 11 (Jonathan M. Redgrave et al. eds., 2d ed. 2007), available 
at https://thesedonaconference.org/publication/The%20Sedona%20Principles. 

12   See Paul & Baron, supra note 5, at 1--2.

13   See supra text accompanying notes 1--3.

14  THE AM. COLL. OF TRIAL LAWYERS & THE INST, FOR THE ADVANCEMENT OF THE AM. LEGAL SYS., FINAL 
REPORT ON THE JOINT PROJECT OF THE AMERICAN COLLEGE OF TRIAL LAWYERS TASK FORCE ON DISCOVERY 
AND THE INSTITUTE FOR THE ADVANCEMENT OF THE AMERICAN LEGAL SYSTEM 16 (2009) ("Although electronic 
discovery is becoming extraordinarily important in civil litigation, it is proving to be enormously expensive and burdensome.").

26 Regent U.L. Rev. 7, *10
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following old methods can easily exceed the value of an entire case. 15 There is a real danger that the resolution of 
disputes in a court of law based on both testimony and writings will be a luxury available only to the wealthiest 
parties. Justice Stephen Breyer made a similar statement in his Preface to an issue of the Sedona Conference 
Journal:

[Articles in this Supplement] suggest that if participants in the legal system act cooperatively in the fact-finding 
process, more cases will be able to be resolved on their merits more efficiently, and this will help ensure that 
the courts are not open only to the wealthy. I believe this to be a laudable goal, and hope that readers of this 
Journal will consider the articles carefully in connection with their efforts to try cases.   16

The law remains as dependent as ever upon documents to prove the truth, but the vast majority of lawyers are 
untrained and unprepared to handle the electronic documents upon which the world is now built.   17 In fact, most 
lawyers, even those who specialize in litigation, dislike e-discovery and try their best to avoid it.   18 Lawyers are 
trained and prepared instead to handle paper documents following systems developed in the twentieth century.

C. Failure of Our Law Schools and Law Firm Training

Even though many scholars, jurists, and practitioners recognize the problems created by the inability of lawyers to 
keep pace with technology, most law schools still only train students in paper evidence and discovery. Students 
graduate unprepared to handle ESI where the truth of past events is now stored.   19

 [*13]  Novice lawyers are instead trained in law school, and as entry-level associates in most law firms, in paper-
based legal search and review methods that are one-dimensional and linear in nature. They typically follow a 
sequential Bates Stamp organizational model created in the 1890s.   20 These linear systems, which were 
developed in the nineteenth and twentieth centuries for the discovery and production of documents, continue to be 
used today by most attorneys for both ESI and paper discovery.   21 Other experts and I have started training 
programs to address these problems that are related to, but still largely outside of, formal law school curriculum.   22

15   See  Mancia v. Mayflower Textile Servs. Co., 253 F.R.D. 354, 359-60 (D. Md. 2008).

16  Justice Breyer, Preface, 10 SEDONA CONF. J., ati, i (2009 Supp.).

17  LOSEY, supra note 4, at 355.

18   See Ralph Losey, Spilling the Beans on a Dirty Little Secret of Most Trial Lawyers, E-DlSCOVERY TEAM (Nov. 23, 2011, 
8:54 PM), http://e-discoveryteam.com/2011/11/23/spilling-the-beans-on-a-dirty-little-secret-of-most-trial-lawyers/; Ralph 
Losey,Tell Me Why?, E-DISCOVERY TEAM (Dec. 6, 2011, 7:24 AM), http://e-discoveryteam.com/2011/12/06/tell-me-why/. 

19  LOSEY, supra note 4, at 328; William Hamilton, The E-Discovery Crisis: An Immediate Challenge to Our Nation's Law 
Schools, in ELECTRONIC DISCOVERY: NEW IDEAS, CASE LAW, TRENDS, AND PRACTICES 401, 402--04 (2010); Shannon 
Capone Kirk & Kristin G. Ali, "Teach Your Children Well": A Case for Teaching E-Discovery in Law Schools, in ELECTRONIC 
DISCOVERY: NEW IDEAS, CASE LAW, TRENDS, AND PRACTICES 394, 396 (2010); Judge Shira Scheindlin & Ralph Losey, 
E-Discovery and Education, in ELECTRONIC DISCOVERY: NEW IDEAS, CASE LAW, TRENDS AND PRACTICES 337, 343 
(2010).

20  Ralph C. Losey, Hash: The New Bates Stamp, 12 J. TECH. L. & POL'Y 1, 4 (2007) ("A Bates machine uses a self-inking 
stamp and a mechanically advancing sequence of numbers. Each time the handle of the machine is pressed, a number is 
imprinted on the document below. With every press of the handle, the number advances sequentially and the next number is 
inked onto the document.").

21  Consider the D'Onofrio saga, where Magistrate Judge John M. Facciola wrote four opinions describing the processes used in 
this case and many orders resolving discovery disputes, including an order requiring production of a sample of the 9,413 
documents listed on the privilege log. D'Onofrio v. SFX Sports Grp., Inc., No. l:06-cv- 00687-JDB, 2010 WL 3324964 (D.D.C. 
Aug. 24, 2010); D'Onofrio v. SFX Sports Grp., Inc., 256 F.R.D. 277 (D.D.C. 2009);  D'Onofrio v. SFX Sports Grp., Inc. 254 
F.R.D. 129 (D.D.C. 2008);  D'Onofrio v. SFX Sports Grp., Inc., 247 F.R.D. 43 (D.D.C. 2008).

26 Regent U.L. Rev. 7, *12
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D. Processes and Methods Designed for Search and Review of Paper Documents Do Not Work When Applied to 
High Volumes of ESI

The old linear review methods involved serial culling of documents down to a final production set. The process 
generally required multiple reviews of the same document for different purposes. It was inefficient. It was expensive. 
Moreover, the quality control of human eyes on paper did not work with high volumes of documents. This is shown 
by the latest scientific experiments where the agreement rate in identifying relevant documents among professional 
legal reviewers was found to be around 50%.   23

This tradition of multiple manual reviews, with only limited computer assistance and typically on a linear-based 
review platform, still continues today. But it is too expensive and inefficient with high volumes of ESI. This will only 
get worse as the amount of information continues to grow exponentially. Jason Baron, who served from 2000 to 
2013 as the Director of Litigation at the United States National Archives and Records Administration, which is in 
charge of all federal records  [*14]  including White House email, explains this as a problem of scale.   24 He projects 
the number of White House emails will soon exceed one billion, if it has not done so already; moreover, he 
estimates it would cost over $ 2 billion to search that many emails.   25 That assumes a team of one hundred full-
time lawyers working over fifty-four years at a very low billing rate of $ 100 per hour.   26 Although it also assumes 
computer-assisted review tools, they would follow the old paper-based linear review models.   27

Moreover, too many mistakes are being made when these traditional linear review methods are applied to the 
astronomical volumes and new media of ESI.   28 For instance, in a large construction case in 2012 involving 
millions of documents reviewed for possible production, both sides inadvertently produced thousands of privileged 
documents.   29 They did so despite expenditures of tens of millions of dollars for traditional attorney review of each 

22   See, e.g., GEORGETOWN UNIV. LAW CTR., THE EDISCOVERY TRAINING ACADEMY: THE INTERSECTION OF LAW 
AND IT (2013).

23  GORDON V. CORMACK, MAURA R. GROSSMAN, BRUCE HEDIN & DOUGLAS W. OARD, OVERVIEW OF THE TREC 
2010 LEGAL TRACK 30 (2012).

24   See Paul & Baron, supra note 5, at 2.

25   Id. at 12--13.

26   Id.

27   Id.; Jason R. Baron, E-Discovery and the Problem of Asymmetric Knowledge, Address at the Ninth Annual Georgia 
Symposium on Ethics and Professionalism: Ethics and Professionalism in the Digital Age (Nov 7, 2008), in  60 MERCER L. 
REV. 863, 868-69 (2008).

28   See, e.g., Mt. Hawley Ins. Co. v. Felman Prod., Inc., 271 F.R.D. 125, 135-36 (S.D. W. Va. 2010) (addressing a serious 
mistake made that resulted in waiver of privilege in spite of sophisticated counsel with very elaborate processes and 
safeguards); Diabetes Ctrs. of Am., Inc. v. Healthpia Am., Inc., No. 4:06cv-03457, 2008 WL 336382, at *2, *4 (S.D. Tex. Feb. 5, 
2008) (denying sanctions against either party when both made material mistakes producing discovery, such as relying on an 
unsupervised junior associate or responding with incomplete information); Danis v. USN Commc'ns, Inc., 53 Fed. R. Serv. 3d 
(West) 828, 876-77, 897 (N.D. Ill. 2000) (recommending a $ 10,000 fine against a CEO personally when the inexperienced 
general counsel he hired to supervise ESI preservation was grossly negligent).

29  Tampa Bay Water v. HDR Eng'g, Inc., No. 8:08-CV-2446-T-27TBM, 2012 WL 5387830, at *1, *15, *21 (M.D. Fl. Nov. 2, 
2012). The plaintiff alone inadvertently produced 23,000 privileged documents. Id. at *15. The prevailing defendant in this case 
was awarded over $ 20 million in fees and costs. Id. at *1. Of this sum, $ 3,100,000 was awarded as a cost for e-discovery 
vendor processing and hosting of 2.7 million documents for review. Id. at *21; see also Ralph Losey, $ 3.1 Million e-Discovery 
Vendor Fee Was Reasonable in a $ 30 Million Case, E-DlSCOVERY TEAM (Aug., 4, 2013, 9:46 PM), http://e-
discoveryteam.com/2013/08/04/3-1-million-e-discovery-vendor-fee-was-reasonable-in-a-30-million-case/#comment-60139. 

26 Regent U.L. Rev. 7, *13
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document before production.   30 The prevailing defendant in this case was awarded over $ 20 million in fees and 
costs.   31

 [*15]   E. Cheap Lawyers Are Not the Answer

Some are looking for an answer to these expense issues by keeping the old processes, but outsourcing the work of 
manual review to less expensive contract lawyers.   32 They are called "contract lawyers" because the law firm that 
represents the client typically does not employ them.   33 Instead, they work for some other company under a 
contract to do review work. These contract lawyers may be located in India or other countries, or may be down the 
street from your office, or down the hall.   34 They are almost always paid far less than the first-year associates in 
most law firms, even less than paralegals or secretaries.   35

Even assuming contract lawyers can adequately perform the task of the first-level relevance review, this is still just 
a stopgap measure based on old, linear paper-review methods. With ESI increasing so rapidly, outsourcing is futile 
as a long-term strategy. It merely attempts to tread water in the midst of a flood. An illustration of the futility of this 
outsourcing strategy is the attempt by the Department of Justice ("DOJ") to reduce the costs of a privilege review in 
the 2009 case In re Fannie Mae Securities Litigation.   36 Even though the DOJ used outside contract lawyers to do 
first-pass relevancy review to respond to a third party subpoena, the expenses still exceeded $ 6 million.   37 The 
district court's order denying the Government's motion for cost-shifting to the requesting party was upheld by the 
appellate court.   38

F. The Answer Lies in Predictive Coding and Proportionality

The answer does not lie in modifying the system somewhat to employ cheap labor to do manual review. Not only 
are the growing volumes of data too high for this to work, but this kind of manual review by teams of contract 
lawyers is remarkably inaccurate. The inconsistency rate between reviewers is typically as high as 70%, which 
means that different reviewers looking at the same documents would only agree with each other on the relevance of 
those documents an  [*16]  average of 30% of the time.   39 A recent study of a large contract review team project 
found an agreement rate of only 16%.   40

30  Losey, supra note 29 (estimating $ 4,590,000 ($ 1.70 per file) to have been spent by one defendant in attorney fees to review 
the documents).

31   Tampa Bay Water, 2012 WL 5387830, at *22.

32   See Paul & Baron, supra note 5, at 3 & n.5.

33  DEBORAH ARRON & DEBORAH GUYOL, THE COMPLETE GUIDE TO CONTRACT LAWYERING 7 (1999).

34  Ralph Losey, Perspective on Legal Search and Document Review, E-DISCOVERY TEAM (Mar. 11, 2012, 4:51 PM), http://e-
discoveryteam.com/2012/03/11/perspective-on-legal-search-and-document-review/. 

35   See id.

36   See In re Fannie Mae Sec. Litig., 552 F.3d 814 (D.C. Cir. 2009).

37   Id. at 817.

38   Id. at 821, 824.

39  Ellen M. Voorhees, Variations in Relevance Judgments and the Measurement of Retrieval Effectiveness, 36 INFO. 
PROCESSING & MGMT. 697, 701 (2000) (reporting that two retired intelligence officers agreed on responsiveness on only 45% 
of the documents, and that when three subject matter experts were considered they agreed on only about 30% of the 
documents); see also WILLIAM WEBBER, RE-EXAMINING THE EFFECTIVENESS OF MANUAL REVIEW (2011); Maura R. 
Grossman & Gordon V. Cormack, Technology-Assisted Review in E-Discovery Can Be More Effective and More Efficient than 

26 Regent U.L. Rev. 7, *14
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The answer is a whole new system for e-discovery, a system based on the new doctrine of proportionality wedded 
to predictive coding, a new breakthrough, disruptive technology    41 for search and review. This Article will explain 
both the doctrine and technology, and show how their features reinforce each other to provide a viable solution to 
the problems of e-discovery. But first, here is more information on the problem from a recent study by the RAND 
Corporation.   42 The RAND Report concluded, consistent with this Article, that new predictive coding technologies, 
coupled with radical new legal methods, provide our best hope for the future.   43

G. RAND Report on Litigation Expenses

The RAND Corporation completed a study in 2012 on the high costs of electronic discovery entitled, Where the 
Money Goes: Understanding Litigant Expenditures for Producing Electronic Discovery ("RAND Report").   44 The 
RAND Report concluded that the primary problem in e-discovery is the high cost of document review.   45 Based on 
corporate  [*17]  surveys, the RAND Corporation found that document review constitutes 73% of the total cost of e-
discovery.   46 For that reason, RAND focused its first e-discovery report on this topic, with side comments on the 
issue of preservation.   47

The RAND Report not only analyzes the problem, it recommends a radical solution; namely, the adoption of new 
predictive-coding-type search and review methods. 48 The RAND Report also points out the resistance of the legal 
profession to taking the bold steps necessary to use such new methods:

Exhaustive Manual Review, 17 RICH. J.L. & TECH., no. 3, art. 11, Spring 2011, at 10-11, 
http://jolt.richmond.edu/v17i3/article11.pdf; William Webber,How Accurate Can Manual Review Be?, EVALUATING E- 
DISCOVERY (Dec. 18, 2011, 6:41 AM), http://blog.codalism.com/?p=1549. 

40  Herbert L. Roitblat, Anne Kershaw & Patrick Oot, Document Categorization in Legal Electronic Discovery: Computer 
Classification vs. Manual Review, 61 J. AM. SOC'Y FOR INFO. SCI. & TECH. 70, 74 (2010); see also  Grossman & Cormack, 
supra note 39, at 13--14 (applying Roitblat, Kershaw & Oot to suggest inconsistencies of 84% and agreement rates of 16%).

41   See Maura R. Grossman & Gordon V. Cormack, The Grossman-Cormack Glossary of Technology-Assisted Review, 7 FED. 
CTS. L. REV. 1, 6 (2013) [hereinafter Grossman-Cormack Glossary] (discussing how and why TAR is disruptive technology).

42  The RAND Corporation is a well-known and prestigious non-profit institution. Its stated charitable purpose is to "improve 
policy and decisionmaking through research and analysis." About RAND: History and Mission, RAND CORP., 
http://www.rand.org/about/history.html (last updated Sept. 4, 2013).

43  NICHOLAS M. PACE & LAURA ZAKARAS, RAND CORP., WHERE THE MONEY GOES: UNDERSTANDING LITIGANT 
EXPENDITURES FOR PRODUCING ELECTRONIC DISCOVERY 99-101 (2012) [hereinafter RAND REPORT].

44   Id. at iii.

45   Id. at 41--42.

46   Id.

47  JAMES N. DERTOUZOS, NICHOLAS M. PACE & ROBERT H. ANDERSON, RAND CORP., THE LEGAL AND ECONOMIC 
IMPLICATIONS OF ELECTRONIC DISCOVERY: OPTIONS FOR FUTURE RESEARCH (2008).

48  As the RAND Report states:

To truly open the doors to more-efficient ways of conducting large-scale reviews in the face of ever-increasing volumes of digital 
information, litigants that have complained in the past about the high costs of e-discovery will have to take some very bold steps.

. . . .

The most promising alternative available today for large-scale reviews is the use of predictive coding and other computerized 
categorization strategies that can rank electronic documents by the likelihood that they are relevant, responsive, or privileged. 
Eyes-on review is still required but only for a much smaller set of documents determined to be the most-likely candidates for 
production. Empirical research suggests that predictive coding is at least as accurate as humans in traditional large-scale 
review. Moreover, there is evidence that the number of hours of attorney time that would be required in a large-scale review 
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Despite the apparent promise of predictive coding and other computerized categorization techniques, however, 
the legal world has been reluctant to embrace the new technology. . . . [T]he key reason is the absence of 
widespread judicial approval of the methodology, specifically regarding any acknowledgment of the adequacy 
of the results in actual cases or whether the process was a reasonable way to prevent inadvertent privilege 
waiver. Without clear signs from the bench that the use of computer-categorized review tools should be 
considered in the same light as eyes-on review or keyword searching, litigants involved in large-scale reviews 
are unlikely to employ the technologies on a routine basis.
. . . .

The use of computerized categorization techniques, such as predictive coding, will likely become the norm for 
large-scale reviews in the future, given the likelihood of increasing societal acceptance of artificial intelligence 
technologies that might have seemed like  [*18]  improbable science fiction only a few decades ago. The 
problem is that considerable sums of money are being spent unnecessarily today while attitudes slowly change 
over time. New court rules might move the process forward, but the best catalyst for more-widespread use of 
predictive coding would be well-publicized instances of successful implementation in cases in which the 
process has received close judicial scrutiny. It will be up to forward-thinking litigants to make that happen.   49

Since the RAND Report was issued in 2012, several courts have approved the use of predictive coding, which this 
Article will discuss, and this resistance factor has been greatly reduced. But the Report chscusses other resistance 
factors as well, including an ethical issue that is rarely discussed:

Another barrier to the widespread use of predictive coding could well be resistance to the idea of outside 
counsel motivated not so much by accuracy issues as by the potential loss of a historical revenue stream. 
Some interviewees reported grumblings from outside counsel when their companies decided to directly handle 
a fraction of the overall review process or to markedly reduce what was shipped out for review through the use 
of additional data processing.   50

Another resistance factor implied by the RAND Report that remains a significant problem is the high prices charged 
by some vendors for the predictive coding features of their review software.   51 For this reason, predictive coding 
software use is typically limited to large cases. As the cost of the software inevitably comes down in the future, the 
use is likely to expand to medium and even small size cases where at least 25,000 to 50,000 documents have to be 
reviewed for possible relevance.   52

H. Two-Fold Solution

could be reduced by as much as three-fourths, depending on the nature of the documents and other factors, which would make 
predictive coding one answer to the critical need of significantly reducing review costs.

RAND REPORT, supra note 43, at 83, 97.

49   Id. at 98--99.

50   Id. at 76.

51  The RAND Report explains that ESI may be cost-prohibitive in smaller cases:

Moreover, computer applications for conducting review are unlikely to be economically viable options when dealing with smaller 
document sets, in which any savings in attorney hours might be overwhelmed by vendor costs and machine-training 
requirements. Existing approaches, such as deduplication, cluster analysis, and email threading, may provide a more practical 
answer in these situations.

Id. at 98.

52   Cf. Order at 2, 4, Northstar Marine, Inc. v. Huffman, CA 13-00037-WS-C (S.D. Ala. Aug. 27, 2013), ECF No. 28 (enforcing 
the parties' agreement to use predictive coding software and rejecting plaintiffs contention that it was "having difficulty locating 
an inexpensive provider of electronic search technology," which demonstrated a lack of "due diligence" on the part of plaintiff's 
counsel).
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The RAND Report correctly concludes that the legal profession must now take bold steps to change our current 
system of discovery. The  [*19]  existing linear, confrontative,   53 one-dimensional, largely manual, costly, Bates 
Stamp approach to discovery must be replaced with a cooperative, iterative, largely automated, predictive-coding-
based, proportionally cost-controlled, hash-value approach.   54

Two ways to do this have been developing in the law for the past few years. The first is legal, involving 
amendments to rules   55 and development of a new body of law for e-discovery, and the second is technological-
scientific. The legal approach has focused on the doctrine of proportionality,   56 combined with a new appreciation 
for legal ethics,   57 and the duty of attorneys to cooperate in e-discovery.   58 The technical  [*20]  approach has 

53  Ken Withers, When E-Mail Explodes, SAN DIEGO LAW., Nov.-Dec. 2008, at 36, 36--38 (discussing confrontation and civility 
in e-discovery).

54   See Losey, supra note 20, at 3, for more on hash values and e-discovery.

55  The 2006 Amendments to the Federal Rules of Civil Procedure modified Rules 16, 26, 33, 34, 37, and 45, as well as Form 35, 
to include electronic discovery. Amendments to Federal Rules of Civil Procedure, 547 U.S. 1233 (2006). In particular, see 
FED. R. CIV. P. 16(b); 26(a)(1)(B); 26(b)(2)(B); 26(b)(5)(B); 26(f); 33(d); 34(a); 34(b); 37(f); 45(a)(1)(C). At the time of this 
writing, additional rule amendments are under consideration and in the final stages of public review. See ADVISORY 
COMMITTEE ON CIVIL RULES (2013), available at 
http://www.uscourts.gov/uscourts/RulesAndPolicies/rules/Agenda%20Books/Civil/CV2013-04.pdf. The adoption of these new 
rules sometime in 2014 appears probable, although, some modifications to the final language may be made. These rules will 
embody and strengthen the proportionality doctrine, especially as it pertains to sanctions.See Sekisui Am. Corp. v. Hart, No. 12 
Civ. 3479 (SAS)(FM), 2013 WL 2951924, at *3 & n.3 (S.D.N.Y. June 10, 2013) (explaining pending rule revisions' impact on 
sanctions law); see also FED. R. EVID. 502.

56  THE SEDONA CONFERENCE, THE SEDONA CONFERENCE COMMENTARY ON PROPORTIONALITY IN ELECTRONIC 
DISCOVERY 3 (Conor R. Crowley et al. eds., 2013) [hereinafter SEDONA, COMMENTARY ON PROPORTIONALITY (2013)], 
available at 
https://thesedonaconference.org/publication/The%20Sedona%20Conference%20Commentary%20on%20Proportionality. 
Moreover, consider the principles developed by a Seventh Circuit committee:

Principle 1.03 (Discovery Proportionality)[:] The proportionality standard set forth in Fed. R. Civ. P. 26(b)(2)(C) should be 
applied in each case when formulating a discovery plan. To further the application of the proportionality standard in discovery, 
requests for production of ESI and related responses should be reasonably targeted, clear, and as specific as practicable.

SEVENTH CIRCUIT ELEC. DISCOVERY COMM., SEVENTH CIRCUIT ELECTRONIC DISCOVERY PILOT PROGRAM: 
INTERIM REPORT ON PHASE THREE 6 (2013).

57   See Memorandum Opinion and Order, Kleen Prods. LLC v. Packaging Corp. of Am., No. l:10-cv-05711 (N.D. Ill. Sept. 28, 
2012), ECF No. 412; Ralph Losey, Attorneys Admonished by Judge Nolan Not to "Confuse Advocacy with Adversarial Conduct" 
and Instructed on the Proportionality Doctrine, E-DISCOVERY TEAM (Oct. 7, 2012, 4:40 PM), http://e-
discoveryteam.com/2012/10/07/attorneys-admonishecl-by-judge-nolan-not-to-confuse-advocacy-with-adversarial-conduct-and-
instructed-on-the-proportionality-doctrine/; see also MODEL CODE OF PROF'L CONDUCT R. 3.2--3.4 (2013).

58  The lead article and summary on cooperation explains as follows:

Lawyers have twin duties of loyalty: While they are retained to be zealous advocates for their clients, they bear a professional 
obligation to conduct discovery in a diligent and candid manner. Their combined duty is to strive in the best interests of their 
clients to achieve the best results at a reasonable cost, with integrity and candor as officers of the court. Cooperation does not 
conflict with the advancement of their clients' interests--it enhances it. Only when lawyers confuse advocacy with adversarial 
conduct are these twin duties in conflict.

The Sedona Conference, The Sedona Conference Cooperation Proclamation, 10 SEDONA CONF. J. 331, 331 (2009 Supp.).

The following cases also adopted the Cooperation Proclamation (or espoused similar principles). Capitol Records, Inc. v. 
MP3Tunes, LLC, 261 F.R.D. 44, 47--48 (S.D.N.Y. 2009); In re Direct Sw., Inc., Fair Labor Standards Act (FLSA) Litig., No. 2:08-
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been oriented toward software and specialist experts, and recognizes the growing importance of e-discovery 
vendors. The technical approach has recently culminated in the creation of electronic document review software 
that uses artificial intelligence to find the documents needed from Big Data in a very fast, efficient, and effective 
manner. This new technology is next described.

II. THE USE OF ARTIFICIAL INTELLIGENCE IN DOCUMENT REVIEW

Predictive coding uses a type of AI programing that allows the computer, a/k/a the machine, to learn from attorney 
instruction. This is called active machine learning, which is one application of AI.   59

 [*21]   A. Active Machine Learning Explained

In active machine learning, the machine learns in an interactive process with a human, preferably an attorney with 
special subject matter expertise   60 on the issues in the case. The machine learns from the subject matter expert 
("SME") how documents in a particular case should be classified, such as relevant or irrelevant, privileged or 
nonprivileged. The machine extrapolates the input provided by the SME on a small subset of documents to (1) 
classify the complete collection, and (2) rank the probability of each document fitting into the classification.

In active machine learning, the SME's thinking and analysis is transferred to the computer where it is improved and 
enhanced through AI by the computer's own analysis of the documents. 61 The machine learning happens in a 
series of iterative steps where the SME confirms some of the computer's correct classifications and rankings and 
corrects some of its initial mistakes. 62 The human SME's intent is clarified and applied through the classification of 

cv-01984-MLCF-SS, 2009 WL 2461716, at *1 (E.D. La. Aug. 7, 2009); Wells Fargo Bank, N.A. v. LaSalle Bank Nat'l. Ass'n, No. 
3:07-cv-449, 2009 WL 2243854, at *2 (S.D. Ohio July 24, 2009); Dunkin' Donuts Franchised Rests. v. Grand Cent. Donuts, Inc., 
No. CV 2007-4027(ENV)(MDG), 2009 WL 1750348, at *4 (E.D.N.Y. June 19, 2009); Ford Motor Co. v. Edgewood Props., Inc., 
257 F.R.D. 418, 424, 426 (D.N.J. 2009);  Newman v. Borders, Inc., 257 F.R.D. 1, 3 n.3 (D.D.C. 2009); Gipson v. Sw. Bell. Tel. 
Co., No. 2:08-cv-2017-EFM-DJW, 2009 WL 790203, at *20--21 (D. Kan. Mar. 24, 2009); William A. Gross Constr. Assocs. v. 
Am. Mfrs. Mut. Ins. Co., 256 F.R.D. 134, 136 (S.D.N.Y. 2009);  S.E.C. v. Collins & Aikman Corp., 256 F.R.D. 403, 415 (S.D.N.Y. 
2009);  Covad Commc'ns Co. v. Revonet, Inc., 254 F.R.D. 147, 149, 151 (D.D.C. 2008);  Aguilar v. Immigration & Customs 
Enforcement, 255 F.R.D. 350, 359, 364 (S.D.N.Y. 2008);  Mancia v. Mayflower Textile Servs. Co., 253 F.R.D. 354, 363--65 (D. 
Md. 2008); see also David J. Waxse, Cooperation--What Is It and Why Do It?, 18 RICH. J.L. & TECH., no. 3, art. 8, Spring 2012, 
at 5--6, http://jolt.richmond.edu/v18i3/article8.pdf. But see Bill E. Boie, The Non-Cooperation Proclamation, E-DISCOVERY 
TEAM (Oct. 25, 2009, 6:26 PM), http://e-discoveryteam.com/2009/10/25/the-non-cooperation-proclamation/. 

Finally, consider a Seventh Circuit Committee's conclusion on this point: "An attorney's zealous representation of a client is not 
compromised by conducting discovery in a cooperative manner. The failure of counsel or the parties to litigation to cooperate in 
facilitating and reasonably limiting discovery requests and responses raises litigation costs and contributes to the risk of 
sanctions." SEVENTH CIRCUIT ELEC. DISCOVERY COMM., supra note 56, at 6.

59   See Andrew Peck, Search, Forward: Will Manual Document Review and Keyword Searches Be Replaced by Computer-
Assisted Coding?, L. TECH. NEWS, Oct. 2011, at 25, 29.

60  Subject matter experts, known under the well-known acronym, "SME," are always preferred for any machine instruction based 
on another well-known principle and acronym, "GIGO," garbage in garbage out. See Ralph Losey, Three-Cylinder Multimodal 
Approach to Predictive Coding, E-DISCOVERY TEAM (Mar. 24, 2013, 9:04 PM), http://e-discoveryteam.com/2013/03/24/three-
cylinder-multimodal-approach-to-predictive-coding/; see also  Da Silva Moore v. Publicis Groupe, 287 F.R.D. 182, 183-84, 192 & 
n.14 (S.D.N.Y. 2012) (Peck., Mag. J.), aff'd, No. 11 Civ. 1279(ALC)(AJP), 2012 WL 1446534 (S.D.N.Y. Apr. 26, 2012).

61  For insights into the mathematics behind machine learning and document classification, see JASON R. BARON & JESSE B. 
FREEMAN, COOPERATION, TRANSPARENCY, AND THE RISE OF SUPPORT VECTOR MACHINES IN E-DISCOVERY: 
ISSUES RAISED BY THE NEED TO CLASSIFY DOCUMENTS AS EITHER RESPONSIVE OR NONRESPONSIVE (2013), 
available at http://www.umiacs.umd.edu/~oard/desi5/additional/Baron-Jason-final.pdf. 

62  For a detailed, eighty-two page narrative description of an active-machine- learning-review project of 699,082 documents that 
was completed after five iterative steps, see RALPH C. LOSEY, PREDICTIVE CODING NARRATIVE: SEARCHING FOR 
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repeated selections of new document subsets. The computer analysis includes not only the content of the 
documents but also the metadata. 63 The documents can be selected in  [*22]  three ways: (1) by the computer, (2) 
by the SME based on his or her judgmental sampling, and (3) by random chance.

1. Machine-Selected Sampling: In this key Al-based method, the computer selects documents for its own 
training. The selection is made from documents that the software classifier is uncertain of the correct 
classification. This typically involves documents ranked in the 40% to 60% probable relevant range.

2. Judgmental Sampling: This method includes in the training all other relevant documents that the skilled 
reviewer can find using a variety of search techniques. That may include some linear review of selected 
custodians or dates, parametric Boolean keyword searches, similarity searches of all kinds, concept searches, 
as well as several unique predictive coding probability searches. I call that a multimodal approach. The 
judgmental sampling will typically also include irrelevant documents.
3. Random Sampling: Some reasonable percentage of the documents presented for human review is selected 
at random. This helps maximize recall and premature focus on the relevant documents initially retrieved.   64

Although documents can be selected for active machine learning in these three ways, some predictive coding 
review methods rely on some of the methods more than others, and some only use one or two of the methods and 
not all three.   65 Other experts in the field   66 and I   67 promote the use of all three but with only minimal reliance 
on the use of random chance for selection of training documents.

Information retrieval scientists Doug Oard and William Webber call this iterative process of machine learning, 
"Learning From Examples," and note that it requires both positive and negative input; in other  [*23]  words, 
examples of both relevant and irrelevant documents are required for proper training.   68 This kind of Al-enhanced 

RELEVANCE IN THE ASHES OF ENRON (2012), available at http://ralphlosey.files.wordpress.com/2013/04/predictive-coding-
narrative_corrrected_3-21-13.pdf. For a description of the same search project that used slightly different search methods taking 
fifty iterations to complete in about the same time (52 hours), see Ralph Losey,Borg Challenge: The Complete Report, E-
DISCOVERY TEAM (Apr. 18, 2013, 7:02 PM) [hereinafter Losey, Borg Challenge], http://e-discoveryteam.com/2013/04/18/borg-
challenge-the-complete-report/. The latter source reports on my experimental review of 699,082 Enron documents using a semi-
automated monomodal methodology, and is a five-part written and video series comparing two different kinds of predictive 
coding search methods.

63  Douglas W. Oard & William Webber, Information Retrieval for E-Discovery, 7 FOUND. & TRENDS IN INFO. RETRIEVAL 99, 
§ 3.3, at 129--35 (2013). This article is discussed and quoted at length in Ralph Losey, The Many Types of Legal Search 
Software in the CAR Market Today, E-DISCOVERY TEAM (Mar. 3, 2013, 8:39 PM), http://e-discoveryteam.com/2013/03/03/the-
many-types-of-legal-search-software-in-the-car-market-today/. 

64   See CHRISTOPHER D. MANNING ET AL., INTRODUCTION TO INFORMATION RETRIEVAL, § 15.3, at 307--13 (2008) 
(examining the choice between the methods of classification); Oard & Webber, supra note 63, § 3.5, at 137 (discussing 
classification in e-discovery).

65   See Losey, supra note 60.

66  Jeremy Pickens, Predictive Ranking: Technology Assisted Review Designed for the Real World, E-DISCOVERY SEARCH 
BLOC (Feb. 1, 2013), http://www.catalystsecure.com/blog/2013/02/predictive-ranking-technology-assisted-review-designed-for-
the-real-world/; J. William Speros,Predictive Coding's Erroneous Zones Are Emerging Junk Science, E-DISCOVERY TEAM 
(Apr. 28, 2013, 8:43 PM), http://e-discoveryteam.com/2013/04/28/predictive-codings-erroneous-zones-are-emerging-junk-
science/. 

67  Losey, supra note 60 ("The exact mixture of the three types of [predictive coding search engine] cylinders--random, analytic, 
and judgmental--is where the art of predictive coding search comes in.").

68   See Oard & Webber, supra note 63, § 3.4.2, at 136--37.
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legal review is typically described today in legal literature by the term predictive coding.   69 This is because the 
computer predicts how an entire body of documents should be coded (classified) based on how the lawyer has 
coded the smaller training sets.   70 The prediction places a probability ranking on each document, typically ranging 
from 0% to 100% probability. Thus, in a relevancy classification, each and every document in the entire dataset (the 
corpus) is ranked with a percentage of likely relevance and irrelevance. For example, a document could be ranked 
as 90% probable relevant and 90% probable irrelevant. They are not always ranked exactly synonymously as you 
might expect. In other words, a document could be ranked 90% probable relevant and 80% probable irrelevant. 
Typically, when searching for relevant documents, the focus is on relevancy ranking, and the counter-ranking on 
irrelevance prediction is given less weight.

If the predictive coding software ranks a document as having more than a 50% chance of probable relevance, then 
the software is predicting that it should be coded as relevant. For instance, in a million-document corpus, the 
software could, typically after several rounds of machine training, rank 100,000 documents as having a 50% or 
higher likelihood of relevance. You can then evaluate the ranking breakdown into any  [*24]  range you want. For 
instance, you could see that 75,000 of those 100,000 probable relevant documents were ranked as 90% or higher 
probable relevant. Documents in the 40% to 50% probable relevant range are ones where the algorithmic classifier 
is uncertain. Typically when the software itself selects documents for its own training, it selects documents that are 
within this uncertainty range.

As will be shown, this ranking feature is key to the use of the legal doctrine of proportionality. The ability to rank all 
documents in a corpus on probable relevance is a new feature that no other legal search software has previously 
provided.   71

69  These two terms, predictive coding and machine learning, will be used interchangeably in this article, along with the term 
artificial intelligence or AI,o refer to the same use of active machine learning. Note that there is a different type of inactive or 
automatic machine learning that is not intended to be included in this discussion. See Peck, supra note 59, at 26, 29.

70  The RAND Report contains a helpful description of predictive coding:

Predictive coding, sometimes referred to as suggestive coding,is a process by which the computer does the heavy lifting in 
deciding whether documents are relevant, responsive, or privileged. This process is not to be confused with keyword-based 
Boolean searches or the similarity-detection technologies described in Chapter Four. Near-duplication techniques, clustering, 
and email threading can help provide organizational structure to the corpus of documents requiring review but do not reduce the 
document set that has to be reviewed by attorneys for specific aspects, such as responsiveness or privilege. Predictive coding, 
on the other hand, takes the very substantial next step of automatically assigning a rating (or proximity score) to each document 
to reflect how close it is to the concepts and terms found in examples of documents attorneys have already determined to be 
relevant, responsive, or privileged. This assignment becomes increasingly accurate as the software continues to learn from 
human reviewers about what is, and what is not, of interest. This score and the self-learning function are the two key 
characteristics that set predictive coding apart from less robust analytical techniques.

RAND REPORT, supra note 43, at 59.

71  Although many pre-predictive coding software programs would purport to rank documents, the ranking was not very reliable 
and did not include probabilities. Instead, it was merely indicative of the number of keywords in a search that were found in a 
document. The documents, then, were displayed in descending order of hit counts. This was useful to some extent, but it 
typically just showed the larger documents on top, as they usually had the higher hit counts. Also, this would only sometimes 
have any correlation with actual relevance. Although some software corrected for document size, the ranking still was just based 
on keyword hit counts, and this was often unreliable. Moreover, even with predictive coding software today, there seems to be a 
wide variance in the quality of ranking functions, and only a few programs now on the market do it well. Even with good Al-
enhanced software, the ranking functions are very sensitive to the quality of the input, and knowledgeable SME input is required. 
Even then, it is not an exact measure of relevancy weight. Testing and quality controls should always be applied to know when 
and to what degree the ranking strata are reliable. Ralph Losey, Relevancy Ranking is the Key Feature of Predictive Coding 
Software, E-DISCOVEEY TEAM (Aug. 25, 2013, 8:54 PM), http://e-discoveryteam.com/2013/08/25/relevancy-ranking-is-the-key-
feature-of-predictive-coding-software/. 

26 Regent U.L. Rev. 7, *23



Page 13 of 43

Predictive coding is one of several types of Technology Assisted Review ("TAR"), also known as Computer 
Assisted Review ("CAR"), in the market today. TAR is formally defined in the Grossman-Cormack Glossary of 
Technology-Assisted Review ("Grossman-Cormack Glossary") as follows:

A process for Prioritizing or Coding a Collection of Documents using a computerized system that harnesses 
human judgments of one or more Subject Matter Expert(s) on a smaller set of Documents and then 
extrapolates those judgments to the remaining Document Collection. Some TAR methods use Machine 
Learning Algorithms to distinguish Relevant from Non-Relevant Documents, based on Training Examples 
Coded as Relevant or Non-Relevant by the Subject Matter Experts(s) [sic], while other TAR methods derive 
systematic Rules that emulate the expert(s)' decision-making process. TAR processes generally incorporate 
Statistical Models and/or Sampling techniques to guide the process and to measure overall system 
effectiveness.   72

 [*25]  As the definition indicates, some TAR methods use pattern recognition algorithms to harness the judgment of 
lawyers, and others do not. They instead use what are known as "rule-based" methods that rely on teams of human 
linguistic experts to design complex rules. Such rule-based work is labor-intensive and thus expensive.   73 Rule-
based TARs are not a form of AI and are not included in this article as a type of active machine learning.   74 Still, 
the rule-based methods can also rank all documents in a corpus and can be effective. Thus, they can also be useful 
in proportionality-based document reviews, especially where the attorneys are not capable of performing machine-
based active learning or otherwise prefer to delegate and depend on outside experts.

B. Predictive Coding Case Law

The RAND Report concluded that the "key reason" for the slow adoption of predictive coding by the legal 
profession was "the absence of widespread judicial approval of the methodology."   75 Since then, several reported   
76 decisions have come out with just the kind of judicial approval that the RAND Report said the profession needed. 
It all started with the opinion on February 24, 2012, by the leading judicial scholar on predictive coding, United 
States Magistrate Judge Andrew J. Peck of the Southern District of New York, in Da Silva Moore v. Publicis 
Groupe.   77 Judge Pecks opinion was discussed in the Report, but it was not affirmed and approved by the district 
court judge until after the Report's publication.   78

72   Grossman-Cormach Glossary, supra note 41, at 32 (defining TAR).

73   See, e.g.,Gabriel Techs. Corp. v. Qualcomm Inc., No. 08cvl992 AJB (MDD), 2013 WL 410103, at *10 (S.D. Cal. Feb. 1, 
2013) (noting expenditure by parties of $ 2,829,349.10 for first-pass classification using rule-based technology to classify one 
million documents).

74   See Grossman-Cormack Glossary, supra note 41, at 8 (defining Active Learning as "[a]n Iterative Training regimen in which 
the Training Set is repeatedly augmented by additional Documents chosen by the Machine Learning Algorithm, and coded by 
one or more Subject Matter Expert(s)"); id. at 28 (defining Rule Base as "[a] set of Rules created by an expert to emulate the 
human decision-making process for the purposes of Classifying Documents in the context of Electronic Discovery").

75  RAND REPORT, supra note 43, at 98.

76  I am sure there are many more unreported decisions, as I have been personally involved in at least one--a large arbitration 
proceeding.

77   287 F.R.D. 182 (S.D.N.Y. 2012) (approving use of predictive coding and listing justifications), aff'd, No. 11 Civ. 
1279(ALC)(AJP), 2012 WL 1446534 (S.D.N.Y. Apr. 26, 2012).

78   Da Silva Moore, 2012 WL 1446534, at *3 (affirming Da Silva Moore, 287 F.R.D. 182); RAND REPORT, supra note 43, at 78--
80 (discussing Da Silva Moore); Press Release, RAND Corp., Predictive Coding Could Reduce E-Discovery Costs, but More 
Guidance Needed on Data Preservation (Apr. 11, 2012), available at http://www.rand.org/news/press/2012/04/11.html 
(announcing the release of the RAND Report). Interestingly, the final effect of this opinion was delayed for a year pending the 
plaintiffs' attempt to disqualify presiding Magistrate Judge Andrew Peck.See  Da Silva Moore v. Publicis Groupe, 868 F. Supp. 
2d 137, 140 (S.D.N.Y. 2012) (denying plaintiffs' motion for recusal), cert. denied, No. 13-51, 2013 WL 3489452 (U.S. Oct. 7, 
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 [*26]  Multiple other decisions and widely published hearings came in quick order after that.   79 One judge went so 
far as to sua sponte order both sides to use predictive coding and share the same vendor to save costs.   80 Others 
have considered the possible use of predictive coding technologies to make review less burdensome as a factor in 
rejecting protective orders.   81

 [*27]  Most commentators agree that the main case in this area remains the first: Da Silva Moore. 82 The 
explanations, legal analysis, and detailed protocols provided in the opinion, 83 coupled with Judge Peck's reputation 
in the field, are a strong influence on other judges hearing the issue for the first time. 84 Here are a few illustrative 
excerpts from Judge Peck's opinion:

2013); see also Motion Order, Da Silva Moore v. Publicis Groupe (In re Da Silva Moore), No. 12-05020, (2d Cir. Apr. 10, 2013), 
ECF No. 16 (denying petition to compel recusal of Judge Peck). Both Magistrate Judge Peck and the Second Circuit Court of 
Appeals rejected plaintiffs' arguments that voicing public support for ESI or appearing on a CLE panel with a lawyer constituted 
grounds for recusal or disqualification from this case. See Da Silva Moore, 868 F. Supp. 2d at 164;  In re Da Silva Moore, No. 
12-05020.

79   See Gordon v. Kaleida Health, No. 08-CV-378S(F), 2013 WL 2250579, at *1 (W.D.N.Y. May 21, 2013) (referencing a judge's 
suggestion that the parties use predictive coding based on Judge Peck's opinion in Da Silva Moore and the parties' 
disagreement over methodology); In re Biomet M2A Magnum Hip Implant Prods. Liab. Litig., No. 3:12-MD- 2391, 2013 WL 
1729682, at *1, *3 (N.D. Ind. Apr. 18, 2013) (approving a multimodal predictive coding approach); Kleen Prods. LLC v. 
Packaging Corp. of Am., No. 10 C 05711, 2012 WL 4498465, at *5 (N.D. Ill. Sept. 28, 2012) (referencing a multi-day evidentiary 
hearing on plaintiffs' motion to compel use of predictive coding); In re Actos (Pioglitazone) Prods. Liab. Litig., No. 6:11-md-2299, 
2012 WL 7861249, at *1, *3--4 (W.D. La. July 27, 2012) (approving the use of predictive coding); Order Approving the Use of 
Predictive Coding for Discovery, Global Aerospace Inc. v. Landow Aviation, L.P., No. CL 61040, 2012 WL 1431215 (Va. Cir. Ct. 
Apr. 23, 2012).

80  See Order Granting Partial Summary Judgment, EORHB, Inc. v. HOA Holdings LLC, No. 7409-VCL, 2012 WL 4896670 (Del. 
Ch. Oct. 15, 2012). Seven months later the judge backed off that order somewhat when the plaintiff showed good cause for not 
using predictive coding and sharing a vendor, but defendants complied and used predictive coding for their review:

[F]or good cause shown, it is hereby ORDERED that: (i) Defendants may retain ediscovery vendor Kroll OnTrack and employ 
Kroll OnTrack and its computer assisted review tools to conduct document review; (ii) Plaintiffs and Defendants shall not be 
required to retain a single discovery vendor to be used by both sides; and (iii) Plaintiffs may conduct document review using 
traditional methods.

EORHB, Inc. v. HOA Holdings LLC, No. 7409-VCL, 2013 WL 1960621 (Del. Ch. May 6, 2013). The Court's good-cause analysis 
was primarily driven by an agreement among the parties that the cost of using predictive coding in this case would be 
outweighed by an expected low volume of relevant documents subject to discovery from the plaintiff. Id.

81   See Chevron Corp. v. Donziger, No. 11 Civ. 0691(LAK), 2013 WL 1087236, at *32 & n.255 (S.D.N.Y. Mar. 15, 2013) (noting 
the potential effectiveness of predictive coding in reducing the burden of discovery); Harris v. Subcontracting Concepts, LLC, 
Civ. No. 1:12-MC-82 (DNH/RFT), 2013 WL 951336, at *5 (N.D.N.Y. Mar. 11, 2013) (stating that predictive coding and other 
technologies reduce the cost and time of producing large numbers of documents).

82   See, e.g., Jacob Tingen, Technologies-That-Must-Not-Be-Named: Understanding and Implementing Advanced Search 
Technologies in E-Discovery, 19 RICH. J.L. & TECH., no. 1, art. 2, Fall 2012, at 11, 13, 
http://jolt.richmond.edu/v19i1/article2.pdf. 

83  An appendix to the February 24, 2012, Da Silva Moore opinion sets forth a detailed protocol that included (1) provisions for 
seed sets of documents generated through a combination of sampling methods, (2) up to seven iterative rounds of "training" the 
system, (3) a commitment by counsel to share both responsive and nonresponsive documents, and (4) sampling at the end of 
the initial training to function as a quality assurance check on excluded or irrelevant documents. Da Silva Moore, 287 F.R.D. 
app. at 199--202.

84   Da Silva Moore is still an active case and my law firm is lead counsel for the defense on these issues; therefore, I do not 
comment on the case itself, but only provide these quotes.
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In this case, the Court determined that the use of predictive coding was appropriate considering: (1) the parties' 
agreement, (2) the vast amount of ESI to be reviewed (over three million documents), (3) the superiority of 
computer-assisted review to the available alternatives (i.e., linear manual review or keyword searches), (4) the 
need for cost effectiveness and proportionality . . . , and (5) the transparent process proposed by [Defendant].
This Court was one of the early signatories to The Sedona Conference Cooperation Proclamation, and has 
stated that "the best solution in the entire area of electronic discovery is cooperation among counsel. . . ." An 
important aspect of cooperation is transparency in the discovery process. [Defendant's] transparency in its 
proposed ESI search protocol made it easier for the Court to approve the use of predictive coding. . . . 
[Defendant] confirmed that "[a]ll of the documents that are reviewed as a function of the seed set, whether 
[they] are ultimately coded relevant or irrelevant, aside from privilege, will be turned over to" plaintiffs. . . . ["]If 
necessary, counsel will meet and confer to attempt to resolve any disagreements regarding the coding applied 
to the documents in the seed set."[] While not all experienced ESI counsel believe it necessary to be as 
transparent as [Defendant] was willing to be, such transparency allows the opposing counsel (and the Court) to 
be more comfortable with computer-assisted review, reducing fears about the so-called "black box" of the 
technology. This Court highly recommends that counsel in future cases be willing to at least discuss, if not 
agree to, such transparency in the computer-assisted review process.   85

 [*28]  Many articles have been written subsequent to Da Silva Moore detailing the legal and scientific support now 
available for the use of predictive coding in legal search projects. 86 Judge Shira A. Scheindlin, who is perhaps the 
most influential judge in the e-discovery area as the author of the Zubulake opinions, a group of influential e-
discovery cases, 87 has also joined in to approve and encourage the use of predictive coding. 88 Although the issue 
was not directly before her, her words in dicta are still influential:

There are emerging best practices for dealing with these shortcomings [referring to keyword search] and they 
are explained in detail elsewhere. There is a "need for careful thought, quality control, testing, and cooperation 
with opposing counsel in designing search terms or 'keywords' to be used to produce emails or other 
electronically stored information." And beyond the use of keyword search, parties can (and frequently should) 
rely on latent semantic indexing, statistical probability models, and machine learning tools to find responsive 
documents. Through iterative learning, these methods (known as "computer-assisted" or "predictive" coding) 
allow humans to teach computers what documents are and are not responsive to a particular FOIA or 
discovery request and they can significantly increase the effectiveness and efficiency of searches. In short, a 
review of the literature makes it abundantly clear that a court cannot simply trust the defendant agencies' 
unsupported assertions that their lay custodians have designed and conducted a reasonable search.   89

85   Da Silva Moore, 287 F.R.D. at 192 (fourth and fifth alterations in original) (footnote omitted) (citations omitted).

86   See RAND REPORT, supra note 43; see also Nicholas Barry, Note, Man Versus Machine Review: The Showdown Between 
Hordes of Discovery Lawyers and a Computer-Utilizing Predictive-Coding Technology, 15 VAND. J. ENT. & TECH. L. 343 
(2013); Elle Byram, The Collision of the Courts and Predictive Coding: Defining Best Practices and Guidelines in Predictive 
Coding for Electronic Discovery, 29 SANTA CLARA COMPUTER & HIGH TECH. L.J. 675 (2013); Charles Yablon & Nick 
Landsman-Roos, Predictive Coding: Emerging Questions and Concerns, 64 S.C. L. REV. 633 (2013).

87   Zubulake v. UBS Warburg LLC, 229 F.R.D. 422 (S.D.N.Y. 2004);  Zubulake v. UBS Warburg LLC, 220 F.R.D. 212 (S.D.N.Y. 
2003);  Zubulake v. UBS Warburg LLC, 216 F.R.D. 280 (S.D.N.Y. 2003);  Zubulake v. UBS Warburg LLC, 217 F.R.D. 309 
(S.D.N.Y. 2003);  see also Elaine Ki Jin Kim, Comment, The New Electronic Discovery Rules: A Place for Employee Privacy?, 
115 YALE L.J. 1481, 1484(2006) (stating that "Zubulake has had an impact far beyond the Southern District of New York" and 
that it is "influencing courts in other jurisdictions").

88   See  Nat'l Day Laborer Org. Network v. U.S. Immigration & Customs Enforcement Agency, 877 F. Supp. 2d 87, 109 
(S.D.N.Y. 2012).

89   Id. at 109--10 (footnotes omitted).
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The main issue of debate currently focuses on the degree of disclosure that a court should require for use of the 
new technology, an issue Judge Peck specifically referenced in the earlier-quoted paragraph  [*29]  of his Da Silva 
Moore opinion.   90 Some argue for complete transparency and full disclosure as required in Da Silva Moore,   91 
but others assert that no disclosure should be required and that everything should be protected as work product.   
92

I have taken a compromise position on the issue of disclosure in the past, arguing that keywords and search 
methods should be disclosed, but not the actual irrelevant documents, even if they were used as training 
documents.   93 I later revised my position on this issue somewhat to allow for limited disclosure of irrelevant 
documents when the SME considers them to be borderline-type documents.   94 Analysis of my Enron review 
experiment showed that inconsistencies by a single SME of these types of borderline documents occur at least 23% 
of the time, whereas inconsistencies in coding of all other irrelevant documents are extremely rare.   95

90   See Da Silva Moore, 287 F.R.D. at 192. For articles engaging in the debate, see Ronni Solomon, Are Corporations Ready To 
Be Transparent and Share Irrelevant Documents with Opposing Counsel To Obtain Substantial Cost Savings Through the Use 
of Predictive Coding?, METRO. CORP. COUNS., Nov. 2012, at 26; WILLIAM P. BUTTERFIELD, CONOR R. CROWLEY & 
JEANNINE KENNEY, REALITY BITES: WHY TAB'S PROMISES HAVE YET TO BE FULFILLED 8 (2013), available at 
http://www.umiacs.mnd.edu/~oard/desi5/additional/Butterfield.pdf. 

91  BARON & FREEMAN, supra note 61, at 16.

92   See, e.g., Transcript of Discovery Dispute Hearing at 16, Robocast Inc. v. Apple Inc., No. l:ll-cv-00235-RGA (D. Del. Dec. 5, 
2012), ECF No. 99; Waiving Work Product with Predictive Coding, ESIBYTES PODCAST (Sept. 17, 2012), 
http://www.esibytes.com/waiving-work-product-with-predictive-coding/ (recording of Karl Schieneman's interview of attorney Jeff 
Fowler). InRobocast, Judge Richard G. Andrews recognized that there was no more reason to require disclosure where 
documents were excluded by predictive coding than there would be to require disclosure of a sample of documents deemed 
nonresponsive as a result of linear review: "[W]hy isn't that something--you know, you answered their discovery however you 
answered it--why isn't it something where they answer your discovery however they choose to answer it, complying with their 
professional obligations? How do you get to be involved in the seed batch?" Transcript of Discovery Dispute Hearing, Robocast, 
supra at 16. The anti-disclosure arguments in predictive coding are an extension of an earlier argument opposing the disclosure 
of search terms in keyword searches. See David J. Kessler, Robert D. Owen & Emily Johnston, Search Terms Are More Than 
Mere Words, N.Y. L.J. (Mar. 21, 2011).

93  Ralph Losey, Keywords and Search Methods Should Be Disclosed, But Not Irrelevant Documents, E-DISCOVERY TEAM 
(May 26, 2013, 4:44 PM), http://e-discoveryteam.com/2013/05/26/keywords-and-search-methods-should-be-disclosed-but-not-
irrelevant-documents/. 

94  Ralph Losey, A Modest Contribution to the Science of Search: Report and Analysis of Inconsistent Classifications in Two 
Predictive Coding Reviews of 699,082 Enron Documents, E-DISCOVERYTEAM (June 11, 2013, 9:13 AM), http://e-
discoveryteam.com/2013/06/11/a-modest-contribution-to-the-science-of-search-report-and-analysis-of-inconsistent-
classifications-in-two-predictive-coding-reviews-of-699082-enron-documents/. 

95  Indeed, I provided a more detailed explanation:

The inconsistencies (opposite of Jaccard index) shown in this study of determinations of relevance, and excluding the 
classifications of irrelevant, were relatively small--23%, as compared to 55%, 70% and 84% in prior studies. Moreover, as 
mentioned, they were all derived from grey area or borderline type documents, where relevancy was a matter of interpretation. In 
the author's experience documents such as this tend to have low probative value. If they were significant to litigation discovery, 
then they usually would not be of a grey area, subjective type. They would instead be obviously relevance [sic]. I say usually 
because the author has seen rare exceptions, typically in situations where one borderline document leads to other documents 
with strong probative value. Still, this is unusual. In most situations the omission of borderline ambiguous documents, and others 
like them, would have little or no impact on the case.

These observations, especially the high consistency of irrelevance classifications (98%+), support the strict limitation of 
disclosure of irrelevant documents as part of a cooperative litigation discovery process. Instead, only documents that a reviewer 
knows are of a grey area type or likely to be subject to debate should be disclosed. (The SME in this study was personally aware 
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 [*30]  The studies on inconsistent SME document classifications suggest that machine training can be made more 
reliable if clarifications are obtained on these borderline documents before machine training, analysis, and ranking 
are concluded.   96 This can be done by dialogue with opposing counsel where the types of documents under 
consideration are discussed without actually revealing the documents themselves.   97 Alternatively, limited 
disclosure can be made of the documents under special confidentiality restrictions or by in-camera submissions to 
the presiding judge.   98 This compromise position should address the legitimate confidentiality concerns of 
producing parties and still provide assurances to the requesting party that the AI has been properly trained to find 
the documents.

 [*31]   C. Six-Step and Eight-Step Predictive Coding Work Flows

Relevancy dialogues between the legal counsel for the requesting and responding parties are needed not only 
during the review itself for clarification of borderline documents, but also at the beginning of the review to clarify the 
basic information need to be fulfilled by the predictive coding search. The use of written requests for production with 
category lists is more of a starting point in a cooperative process, rather than the final word on the documents 
requested. That is why all of my models for predictive-coding-based document search begin with communications 
among all of the parties. The first model I use to describe the predictive coding process divides the work flow into 
six steps and is illustrated by the diagram below.

 Diagram 1: Six-Step Predictive Coding Work Flow   99

The first step is Relevancy Dialogues with opposing counsel. This is based on a cooperative approach to discovery 
required by both the rules of procedure and the rules of ethics.   100 The primary goal of these dialogues for 
predictive coding purposes is to clarify the e-discovery requests and reach agreement on the scope of relevancy 
and production. Searches depend upon the clarity of your information need.   101 Additional  [*32]  conferences to 
make disclosures designed to protect clients' interests are also sometimes needed for appropriate training and 
quality controls.

The additional disclosures will typically require some sharing of some of the ESI search techniques actually used, 
which is traditionally protected as work product. The disclosures may also sometimes include limited disclosure of 

of the ambiguous type grey area documents when originally classifying these documents. They were obvious because it was 
difficult to decide if they were within the border of relevance, or not. The ambiguity would trigger an internal debate where a 
close question decision would ultimately be made.)

Even when limiting disclosure of irrelevant documents to those that are known to be borderline, disclosure of the actual 
documents themselves may frequently not be necessary. A summary of the documents with explanation of the rationale as to 
the ultimate determination of irrelevance should often suffice. The disclosure of a description of the borderline documents will at 
least begin a relevancy dialogue with the requesting party. Only if the abstract debate fails to reach agreement would disclosure 
of the actual documents be required.

Id.

96   See, e.g., JIANLIN CHENG ET AL., SOFT LABELING FOR MULTI-PASS DOCUMENT REVIEW 10 (2013), available at 
http://www.umiacs.umd.edu/~oard/desi5/research/Cheng-final.pdf. 

97  Losey, supra note 94.

98   Id.

99  Copyright (c) Ralph Losey. The gears in the diagram indicate the interlocking nature of the ESI production processes used 
with predictive coding. In the next section the same process will be described in slightly greater detail using eight steps.

100   See sources cited supra notes 55, 57--58.

101  STEFAN BUTTCHER, CHARLES L. A. CLARKE & GORDON V. CORMACK, INFORMATION RETRIEVAL: 
IMPLEMENTING AND EVALUATING SEARCH ENGINES § 1.2.1, at 5 (2010).
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some of the seed set documents used, both relevant and irrelevant.   102 Nothing in the rules requires disclosure of 
irrelevant ESI,   103 but if adequate privacy protections are provided, it may be in the best interests of all parties to 
do so. Such discretionary disclosures may be advantageous both for risk mitigation and efficiency (cost savings). If 
an agreement on search protocol is reached by the parties or imposed by the court, the parties are better protected 
from the risk of expensive motion practice and repetitions of discovery search and production.

Step two is Initial Sample Reviews by the SME Team. The use of SMEs is a critical aspect of predictive coding 
review. The samples reviewed are both random samples and judgmental samples. Judgmental samples use all of 
the various pre-predictive coding legal search methods, including parametric Boolean keyword searches, similarity 
searches, concept searches, and even strategic linear reviews of the documents of select custodians and date 
ranges. The random samples broaden the search and also make possible various types of random-sample-based 
statistical analysis. For instance, the random sample can provide a baseline of calculation of the prevalence of 
relevant documents in the corpus. This is very helpful for quality control purposes. The review by the SMEs of 
random and judgmental samples provides the first machine training input for the predictive coding software. The 
first round of machine training is also sometimes called the initial Seed Set Build.   104

At the commencement of the project, but using different documents selected by random sample, good predictive 
coding software will also create what is called a control set. The SMEs code documents in both the first training set 
and the control set, and they may be unaware which of the documents selected by random for them to code are 
designated for  [*33]  the control set as opposed to the initial training set. Typically, both the control and random 
documents used in the seed set are part of the first random sample. The control set is used solely for testing the 
SMEs' work during the iterative training process. It is not used for training. The control set documents test for SME 
consistency and for overall training effectiveness. The documents marked by the SMEs for the control set cannot 
also be used for training as this can introduce bias into the testing.

The next step, Three-Cylinder Training Set Reviews, continues the machine training in an iterative process. In an 
active-learning type of predictive coding, the machine selects documents for which it would like input. Typically that 
is a selection of documents whose classification is uncertain. As mentioned, two other document selection methods 
are also used--SME judgmental sampling and random sampling.

Machine Learning Iterations, the fourth step, is where the software takes the input provided by the SME team and 
extrapolates and applies those classifications to the entire collection of documents. The predictive coding software 
then ranks all documents in the collection from 100% probable relevant to 0% probable relevant. This key predictive 
coding step is repeated as needed for quality control purposes. These iterations continue until the training is 
complete within the proportional constraints of the case. At that point, the SME in charge of the search may declare 
the search complete and ready for the next quality assurance test.

In the fifth step, Quality Assurance Tests are based primarily on random sampling to verify the effectiveness of the 
final rankings. They axe used to verify the reasonableness, or unreasonableness, of the search and the predictive 
coding parameters developed. If the tests are not passed, the review is reactivated for additional rounds of SME 

102   See Oard & Webber, supra note 63, § 4.2.1, at 160--61.

103   See  FED. R. CIV. P. 26(b)(1) (limiting all discovery, electronic and otherwise, to relevant information).

104   Grossman-Cormach Glossary, supra note 41, at 29 (defining Seed Set as "[t]he initial Training Set provided to the learning 
Algorithm in an Active Learning process. The Documents in the Seed Set may be selected based on Random Sampling or 
Judgmental Sampling. Some commentators use the term more restrictively to refer only to Documents chosen using Judgmental 
Sampling. Other commentators use the term generally to mean any Training Set, including the final Training Set in Iterative 
Training, or the only Training Set in non-Iterative Training.").
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review and machine learning iterations. If the review passes the tests, then the first-pass relevancy review is 
complete, and the project moves to the next and final step.   105

Protection Reviews and Productions is the last step. It comes only after the Quality Assurance Tests have been 
satisfied. Predictive coding  [*34]  in this step is used to make efficient assignments to manual reviewers. They do 
the final reviews of the documents before production. They only review the documents that were coded relevant by 
the SME team in the prior steps. In this last step, SMEs are not required unless there are issues regarding any of 
their first-pass relevancy determinations. For instance, a SME would want to double-check any proposed promotion 
of a document from merely relevant to Hot. The SMEs would also want to double-check in some manner the 
proposed demotion to irrelevant of any documents predicted relevant. This final review step is done by attorneys 
knowledgeable about privilege and confidentiality issues in the case. In large projects, this final review is typically 
done by outside contract review attorneys.

In this final step, the predicted relevant coding is confirmed, confidentiality redactions are made on the documents 
as needed, and privileged documents are identified and removed from production for logging. The documents 
culled by predictive coding, or other search methods, are culled out and not subject to expensive final manual 
review. So too are documents culled out that are predicted relevant but ranked below the budgeted amount under a 
Bottom Line Driven Proportional Strategy that will be discussed at the conclusion of this Article.   106 The last steps 
in Final Review are to spot-check the final production media before delivery.

The next chart is an eight-step summary of how to use predictive coding. It is still somewhat simplified, but it 
provides more detail than the prior six-step model. The circular flow depicts the iterative steps specific to the 
machine training features.

 [*35]    Diagram 2: Eight-Step Predictive Coding Work Flow   107

In step one, the process starts with ESI Discovery Communications, or Dialogues, not only with opposing counsel 
or other requesting parties, but also with the client and within the e-discovery team assigned to the case. Good 
communications are critical to the success of all project management functions. The ESI Discovery 
Communications should be facilitated by the lead e-discovery specialist attorney assigned to the case and should 
include active participation by the team of trial lawyers.

In step two, the SMEs on the case (typically the partners, senior associates, and sometimes also the e-discovery 
specialist attorney assigned to the case), perform Manual Reviews of Search Samples of the data. The samples are 
not random but are selected by the SMEs' skilled judgments. The selections are made with the help of various 
software search features, including keyword search, similarities, and concept searches.

Step three in the diagram above, Random Baseline, is where statistically random sampling is used to establish a 
baseline for quality control purposes, the mentioned control set for testing. Most software also uses this random 
sampling selection and SME coding for initial machine training, so long as the documents do not overlay. In other 
words, the documents coded by the SMEs in the control sets cannot also be used in the training in the next or 
following steps.

105  For more on sampling and its use in both quality control and quality assurance, see Ralph Losey, Review Quality Controls, 
ELECTRONIC DISCOVERY BEST PRACTICES, http://www.edbp.com/search-review/review-quality-controls/ (last visited Oct. 
30, 2013); see also MANFRED GABRIEL, KPMG, QUALITY CONTROL FOR PREDICTIVE CODING IN EDISCOVERY 
(2013),available at http://www.kpmg.com/US/en/IssuesAndInsights/ArticlesPublications/Documents/quality-control-predictive-
coding-ediscovery.pdf; CHRIS PASKACH ET AL., KPMG, THE CASE FOR STATISTICAL SAMPLING IN E-DISCOVERY 
(2012),available at http://www.kpmg.com/us/en/IssuesAndInsights/ArticlesPublications/Documents/case-for-statistical-sampling-
e-discovery.pdf. 

106   See infra Part IV.B.

107  Copyright (c) Ralph Losey 2012.
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Step four is the Auto Coding Run where the software's predictive coding calculations begin. This is also known as 
the first iteration of seed set training. Here the predictive coding software analyzes all of the  [*36]  categorizations 
made by the SMEs in the prior steps so long as the documents were designated by them as training documents. 
Based on this input, the software scans all of the data uploaded onto the review platform (the corpus) and assigns a 
probable value of 0 to 100 to each document in the corpus. A value of 100 represents the highest probability 
(100%) that the document matches the category trained, such as relevant, or highly relevant. A value of 0 means no 
likelihood of matching, whereas 50% represents an equal likelihood. In the initial auto coding runs, the software 
predictions as to a document's categorization are often wrong, sometimes wildly so, depending on the kind of 
search and data involved. That is why spot-checking and further training are always needed for predictive coding to 
work properly. This is why it is an iterative process, not a one-and-done procedure.

Step five is where Prediction Error Corrections are made. Lawyers and paralegals find and correct the computer 
errors by a variety of methods. The predictive coding software learns from the corrections. Steps four and five then 
repeat as shown in the diagram. This iterative process is considered a virtuous feedback loop that continues until 
the computer predictions are accurate enough to satisfy the proportional demands of the case. This is a key point to 
understanding the perfect fit between proportionality and predictive coding.

Step six, Random Quality Control (QC") Test, is where the reasonability of the decision to stop the training is 
evaluated by an objective quality control test. The test is based on a random sample of all documents to be 
excluded from the Final Review for possible production. The exclusion can be based on both category prediction 
(i.e., probable irrelevant) and/or probable ranking of documents with proportionate cutoffs. The focus is on a search 
for any false negatives (i.e., relevant documents incorrectly predicted to be irrelevant) that are hot or otherwise of 
significance. Perfect recall of all relevant documents is both scientifically impossible and legally unnecessary under 
best practices for proportional review. But the goal is to avoid all false negatives of hot documents. If this error is 
encountered, an additional iteration of steps four and five is usually required.

Step seven is where Proportional Final Review is performed and where the final decisions are made on the number 
of documents to be reviewed for possible production. Here the ranking feature of predictive coding makes the use 
of a proportionality analysis fairly easy and straightforward.   108 You only review the highest ranked documents--
the  [*37]  ones most likely to be of any significance to the case--that your proportional budget allows. A decision is 
then made on the number of documents predicted to be relevant that fit within a reasonable budget for production. 
Based on prior experience, as of mid-2013, a standard cost of $ 1.00 to $ 4.00 per file is often used. Alternatively, 
specific calculations may be made based upon metrics gathered in that project as to what the per-document final 
review cost will be. This is accomplished by doing sample reviews and measuring how long the final review takes. 
After an agreement with the requesting party is reached or deemed unnecessary, or a court order is attained if there 
is disagreement, the Final Review is then completed, including redaction and logging of privileged documents. In 
large cases, the Final Review may be outsourced to a document review team to save time and money. The SMEs 
then play only a supervisory role.

Step eight, Phased Production, is where the documents are actually produced after a last quality control check of 
the media--typically CDs, DVDs, or FTP uploads--on which the production is made. The final work includes 
preparation of a privilege log, which is typically delayed until after production. Also, production is usually done in 
rolling stages as review is completed. This allows more time for an orderly process and creates good will with the 
requesting party and the court.

The selection of documents for training in step five uses all three selection methods (three-cylinders): judgmental 
sampling (multimodal search), random sampling, and machine-selected sampling. The selection of documents for 
the initial training (sometimes called the seed set) derives from steps two and three in the chart, with most 
documents in the first training round coming from step two. The second step uses only judgmental multimodal type 

108   See Ralph Losey, Relevancy Ranking is the Key Feature of Predictive Coding Software, E-DISCOVERY TEAM (Aug. 25, 
2013, 8:54 PM), http://e-discoveryteam.com/2013/08/25/relevancy-ranking-is-the-key-feature-of-predictive-coding-software/. 

26 Regent U.L. Rev. 7, *35



Page 21 of 43

searches. The first training round may, however, also include some documents from the random draw in step three. 
Steps three and six in the chart always use pure random samples and rely on statistical analysis.

My insistence on the use of multimodal judgmental sampling in steps two and five to locate relevant documents 
follows the consensus view of information scientists specializing in information retrieval   109 and  [*38]  of many 
lawyers and courts,   110 but it is not followed by several prominent predictive coding software vendors in e-
discovery. They instead rely entirety on machine selected documents for training, or even worse, on randomly 
selected documents to train the software. In my writings I call this process the Borg Approach for its overreliance on 
machines.   111 It unnecessarily minimizes the role of a legal expert's input and the usefulness of other types of 
searches to supplement an active learning process. I instead use a hybrid approach   112 where the expert reviewer 
remains in control of the process and his or her expertise is leveraged for greater accuracy and speed of review.

III. PROPORTIONALITY

A. Origins of the Proportionality Doctrine

The doctrine of proportionality as a legal initiative was launched by The Sedona Conference in 2010   113 as a 
reaction to the exploding costs of  [*39]  e-discovery.   114 Proportionality requires the burdens of e-discovery, 

109  See Marcia J. Bates, The Design of Browsing and Berrypicking Techniques for the Online Search Interface, 13 ONLINE 
INFO. REV. 407, 409--11, 414, 418, 421--22 (1989); see also MANNING ET AL., supra note 64, at 309 (explaining that a 
process is not a bona fide active learning search without including machine-selected sampling); GARY MARCHIONINI, 
INFORMATION SEEKING IN ELECTRONIC ENVIRONMENTS 5--6, 66--69 (1995); RYEN W. WHITE & RESA A. ROTH, 
EXPLORATORY SEARCH: BEYOND THE QUERY-RESPONSE PARADIGM 6, 15 (2009). Additionally, Professor Marcia 
Bates, in 2011, explained her prior article and her work on berrypicking; note the similarity to my Multimodal approach:

An important thing we learned early on is that successful searching requires what I called "berrypicking." . . .

Berrypicking involves 1) searching many different places/sources, 2) using different search techniques in different places, and 3) 
changing your search goal as you go along and learn things along the way. . . .

This may seem fairly obvious when stated this way, but, in fact, many searchers erroneously think they will find everything they 
want in just one place, and second, many information systems have been designed to permit only one kind of searching, and 
inhibit the searcher from using the more effective berrypicking technique.

Marcia J. Bates, Online Search and Berrypicking, QUORA (Dec. 21, 2011), http://www.quora.com/Marcia-J-Bates/Online-
Search-and-Berrypicking/An-important-thing-we-learned-early-on-is-that-successful-searching-requires-what-I-called-
berrypicking-It-is-usu-1. 

110   See In re Biomet M2A Magnum Hip Implant Prods. Liab. Litig., No. 3:12-MD- 2391, 2013 WL 1729682, at *1, *3 (N.D. Ind. 
Apr. 18, 2013); Ralph Losey, Reinventing the Wheel: My Discovery of Scientific Support for "Hybrid Multimodal" Search, E-
DISCOVERY TEAM (Apr. 21, 2013, 5:16 PM), http://e-discoveryteam.com/2013/04/21/reinventing-the-wheel-my-discovery-of-
scientific-support-for-hybrid-multimodal-search; Speros,supra note 66.

111  Losey, Borg Challenge, supra note 62; Ralph Losey, Comparative Efficacy of Two Predictive Coding Reviews of 699,082 
Enron Documents, E-DISCOVERY TEAM (June 17, 2013, 9:28 AM), http://e-discoveryteam.com/2013/06/17/comparative-
efficacy-of-two-predictive-coding-reviews-of-699082-enron-documents/; Ralph Losey,Journey into the Borg Hive (Full Story 
Restatement), E-DISCOVERY TEAM (Feb. 13, 2013, 8:03 AM), http://e-discoveryteam.com/2013/02/13/journey-into-the-borg-
hive-full-story-restatement/. 

112  In the literature of information science, this hybrid approach is known as Human-Computer Information Retrieval (HCTR). 
See WHITE & ROTH, supra note 109, at 15 ("[I]nformation-seeking strategies need to be supported by system features and user 
interface designs, bringing humans more actively into the search process.").

113  The Sedona Conference, The Sedona Conference Commentary on Proportionality in Electronic Discovery, 11 SEDONA 
CONF. J. 289, 292-94 (2010) [hereinafter Sedona, Commentary on Proportionality (2010)]. I have been a member of The 
Sedona Conference since 2007. See also John L. Carroll, Proportionality in Discovery: A Cautionary Tale, 32 CAMPBELL L. 
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including production and preservation, to be reasonably balanced with the likely benefits.   115 The doctrine is 
intended to prevent litigants from using e-discovery and the expenses it can trigger as a weapon of extortion and a 
game to force inflated settlements,   116 instead of as a legitimate tool of discovery of the truth.   117

The Sedona Commentary sets forth six principles of proportionality:
1. The burdens and costs of preserving potentially relevant information should be weighed against the potential 
value and uniqueness of the information when determining the appropriate scope of preservation.

 [*40]  2. Discovery should generally be obtained from the most convenient, least burdensome and least 
expensive sources.
3. Undue burden, expense, or delay resulting from a party's action or inaction should be weighed against that 
party.
4. Extrinsic information and sampling may assist in the analysis of whether requested discovery is sufficiently 
important to warrant the potential burden or expense of its production.
5. Nonmonetary factors should be considered when evaluating the burdens and benefits of discovery.
6. Technologies to reduce cost and burden should be considered in the proportionality analysis.   118

The principles attempt to establish a balanced approach to proportionality that is not only fair to parties responding 
to requests for production of ESI but also to those requesting discovery. 119 The Sedona Commentary recognizes 

REV. 455, 460 (2010) ("If courts and litigants approach discovery with the mindset of proportionality, there is the potential for real 
savings in both dollars and time to resolution."). But see Scott A. Moss, Litigation Discovery Cannot Be Optimal but Could Be 
Better: The Economics of Improving Discovery Timing in a Digital Age, 58 DUKE L.J. 889, 895--96 (2009) (criticizing 
proportionality limits as impossible to implement effectively).

114   See RAND REPORT, supra note 43, at xiv, xvi.

115  Patrick Oot, Anne Kershaw & Herbert L. Roitblat, Mandating Reasonableness in a Reasonable Inquiry, 87 DENY. U. L. REV. 
533, 544 (2010).

116  Maura Grossman & Gordon Cormack, Some Thoughts on Incentives, Rules, and Ethics Concerning the Use of Search 
Technology in E-Discovery, 12 SEDONA CONF. J. 89, 94-95, 101-02 (2011); Ralph Losey, E-Discovery Gamers: Join Me in 
Stopping Them, E- DISCOVERY TEAM (June 3, 2012, 6:01 AM), http://e-discoveryteam.com/2012/06/03/e-discovery-gamers-
join-me-in-stopping-them/; see also, e.g., Kassover v. UBS A. G., No. 08 Civ. 2753(LMM)(KNF), 2008 WL 5395942, at *3 
(S.D.N.Y. Dec. 19, 2008) ("PSLRA's discovery stay provision was promulgated to prevent conduct such as: (a) filing frivolous 
securities fraud claims, with an expectation that the high cost of responding to discovery demands will coerce defendants to 
settle; and (b) embarking on a 'fishing expedition' or 'abusive strike suit' litigation."); Bondi v. Capital & Fin. Asset Mgmt. S.A., 
535 F.3d 87, 97 (2d Cir. 2008) ("This Court . . . has taken note of the pressures upon corporate defendants to settle securities 
fraud 'strike suits' when those settlements are driven, not by the merits of plaintiffs' claims, but by defendants' fears of potentially 
astronomical attorneys' fees arising from lengthy discovery."); Spielman v. Merrill Lynch, Pierce, Fenner & Smith, Inc., 332 F.3d 
116, 122--23 (2d Cir. 2003) ("The PSLRA afforded district courts the opportunity in the early stages of litigation to make an initial 
assessment of the legal sufficiency of any claims before defendants were forced to incur considerable legal fees or, worse, settle 
claims regardless of their merit in order to avoid the risk of expensive, protracted securities litigation.").; Lander v. Hartford Life & 
Annuity Ins. Co., 251 F.3d 101, 107 (2d Cir. 2001) (citations omitted) ("Because of the expense of defending such suits, issuers 
were often forced to settle, regardless of the merits of the action. PSLRA addressed these concerns by instituting . . . a 
mandatory stay of discovery so that district courts could first determine the legal sufficiency of the claims in all securities class 
actions.").

117   See Frank H. Easterbrook, Discovery as Abuse, 69 B.U. L. REV. 635, 636--37 (1989) (stating that discovery is "both a tool 
for uncovering facts . . . and a weapon capable of imposing large and unjustifiable costs on one's adversary").

118  SEDONA, COMMENTARY ON PROPORTIONALITY (2013), supra note 56, at 2.

119   See Ralph Losey, Why a Receiving Party Would Want to Use Predictive Coding?, E-DISCOVERYTEAM (Aug. 12, 2013, 
3:25 PM), http://e-discoveryteam.com/2013/08/12/why-a-receiving-party-would-want-to-use-predictive-coding/; John 
Tredennick,Does Technology- Assisted Review Help in Reviewing Productions?, CATALYST (Aug. 28, 2013), 
http://www.catalystsecure.com/blog/2013/08/does-technology-assisted-review-help-in-reviewing-productions/. 
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the inherent conflict between these positions, and, for that reason, the Commentary advises courts to use caution in 
its application:

We recognize that some parties may inappropriately raise proportionality arguments, either as a sword to 
increase the burden on the producing party or as a shield to avoid legitimate discovery obligations. Courts must 
be wary of such abuses. In any event, the burden or expense of discovery is simply one factor in a 
proportionality analysis and may not be dispositive or even determinative in specific cases.   120

The third principle especially is designed to protect against the unfair use of the doctrine to prevent discovery of 
relevant evidence based on the producing party's own negligence. The fifth and sixth principles are also intended to 
ensure a balanced approach that is fair to requesting parties. The sixth principle, mandating consideration of 
technologies to reduce costs and burdens, underlies the marriage of predictive coding and proportionality proposed 
in this Article.

The doctrine of proportionality is based on the well-established cost-burden analysis embodied in Federal Rule of 
Civil Procedure 26(b)(2)(C)(iii). 121 Similar analysis is also contained in Rules 26(b)(2)(B)  [*41]  and 26(g)(1)(B)(iii). 
122 Magistrate Judge John M. Facciolla, of the United States District Court for the District of Columbia, is one of the 
leading experts on the proportionality doctrine. He addressed the doctrine in a 2011 opinion:

All discovery, even if otherwise permitted by the Federal Rules of Civil Procedure because it is likely to yield 
relevant evidence, is subject to the court's obligation to balance its utility against its cost. . . .
. . . .
Without any showing of the significance of the non-produced e-mails, let alone the likehhood of finding the 
"smoking gun," the [party's] demands [for additional custodians] cannot possibly be justified when one 
balances its cost against its utility.   123

B. Flexible Application of Cost-Burden Analysis

Magistrate Judge Nan R. Nolan, of the United States District Court for the Northern District of Illinois, another 
proponent of the proportionality doctrine, applied the principle in a 2010 opinion, Tamburo v. Dworkin, calling it a 
"Rule 26 proportionality test." 124 For guidance on application of the test, Judge Nolan relied on The Sedona 
Conference Commentary:

"The 'metrics' set forth in Rule 26(b)(2)(C)(iii) provide courts significant flexibility and discretion to assess the 
circumstances of the case and limit discovery accordingly to ensure that the scope and  [*42]  duration of 

120  SEDONA, COMMENTARY ON PROPORTIONALITY (2013), supra note 56, at 6 (footnotes omitted).

121  FED. R. CIV. P. 26(b)(2)(C) provides:

On motion or on its own, the court must limit the frequency or extent of discovery otherwise allowed by these rules or by local 
rule if it determines that: (i) the discovery sought is unreasonably cumulative or duplicative, or can be obtained from some other 
source that is more convenient, less burdensome, or less expensive; (ii) the party seeking discovery has had ample opportunity 
to obtain the information by discovery in the action; or (iii) the burden or expense of the proposed discovery outweighs its likely 
benefit, considering the needs of the case, the amount in controversy, the parties' resources, the importance of the issues at 
stake in the action, and the importance of the discovery in resolving the issues.

122   See id. 26(b)(2)(B), 26(g)(1)(B)(iii).

123  U.S. ex rel. McBride v. Halliburton Co., 272 F.R.D. 235, 240--41 (D.D.C. 2011); see also Jones v. Nat'l Council of Young 
Men's Christian Ass'ns of the U.S., No. 09 C 6437, 2011 WL 7568591, at *2 (N.D. Ill. Oct. 21, 2011) ("The Court finds that 
Plaintiffs' untargeted, all-encompassing request fails to focus on key individuals and the likelihood of receiving relevant 
information."); Garcia v. Tyson Foods, Inc., No. 2:06-cv-02198-JWL- DJW, 2010 WL 5392660, at *14 (D. Kan. Dec. 21, 2010) 
(Waxse, Mag. J.) ("Plaintiffs present no evidence that a search of e-mail repositories of the 11 employees at issue is likely to 
reveal any additional responsive e-mails. . . . Plaintiff's must present something more than mere speculation that responsive e-
mails might exist in order for this Court to compel the searches and productions requested.").

124  Tamburo v. Dworkin, No. 04 C 3317, 2010 WL 4867346, at *3 (N.D. Ill. Nov. 17, 2010) (Nolan, Mag. J.).
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discovery is reasonably proportional to the value of the requested information, the needs of the case, and the 
parties' resources."   125

Judge Nolan adopted a phased approach to discovery in Tamburo to implement proportionality:
Accordingly, to ensure that discovery is proportional to the specific circumstances of this case, and to secure 
the just, speedy, and inexpensive determination of this action, the Court orders a phased discovery schedule. . 
. . During the initial phase, the parties shall serve only written discovery on the named parties. Nonparty 
discovery shall be postponed until phase two, after the parties have exhausted seeking the requested 
information from one another.   126

Judge Nolan then moved on to specific orders in Tamburo regarding what the parties must do, demonstrating an 
understanding that proportionality should have a space (scope) dimension and a time dimension.   127 She required 
discovery to be implemented in phases, not all at once, and she also understood that proportionality must be 
supported by cooperation, even if the cooperation is forced by court order.   128 A shotgun wedding is better than 
none.   129

 [*43]  In my opinion, electronic discovery production should almost always be conducted in phases. This is in 
accord with Sedona's second principle of proportionality, that, in general, litigants should seek discovery from the 
most convenient, least burdensome, and least expensive sources. As The Sedona Conference Proportionality 
Commentary indicates, parties should always focus first on the low-hanging fruit. In other words, they should focus 
first on evidence that is likely to have the most probative value and that is the most easily accessible.   130 
Additionally, in my experience, requesting parties are open to phased discovery proposals so long as they are not 

125   Id. (quoting Sedona, Commentary on Proportionality (2010), supra note 113, at 294).

126   Id. Other authorities reach similar conclusions. See Carroll, supra note 113, at 460--61 (internal quotation marks omitted) 
("The proportionality concept also guides the court to use common sense techniques for managing discovery, like phased 
discovery or sequenced discovery. . . . Properly used, the proportionality tools available under the Federal Rules of Civil 
Procedure can go a long way toward reaching the long sought-after goal of Rule 1: securing the just, speedy, and inexpensive 
determination of every action and proceeding."); Sedona, Commentary on Proportionality (2010), supra note 113, at 297 ("Under 
[certain] circumstances, the court, or the parties on their own initiative, may find it appropriate to conduct discovery in phases, 
starting with discovery of clearly relevant information located in the most accessible and least expensive sources. Phasing 
discovery in this manner may allow the parties to develop the facts of the case sufficiently to determine whether, at a later date, 
further potentially more burdensome and expensive discovery is necessary or warranted.").

127   Tamburo, 2010 WL 4867346, at *3.

128   Id.

129  Judge Nolan used this language to make all of these points:

Within the next two weeks, the parties shall conduct an in-person meet and confer to prepare a phased discovery schedule. The 
parties are expected to be familiar with the Case Management Procedures regarding discovery on the Court's website, the 
Seventh Circuit's Electronic Discovery Pilot Program's Principles Relating to the Discovery of Electronically Stored Information, 
and the Sedona Conference Cooperation Proclamation. The parties are ordered to actively engage in cooperative discussions to 
facilitate a logical discovery flow. For example, to the extent that the parties have not completed their initial disclosures pursuant 
to Rule 26(a), or if their initial disclosures require updating, the parties should focus their efforts on completing their Rule 26(a) 
requirement before proceeding to other discovery requests. Second, the parties should identify which claims are most likely to 
go forward and concentrate their discovery efforts in that direction before moving on to other claims. Third, the parties should 
prioritize their efforts on discovery that is less expensive and burdensome. Finally, nothing in this Order shall prejudice the 
parties from conducting all forms of discovery after the pending motion to dismiss has been ruled upon.

Id. (footnote omitted) (citations omitted).

130  SEDONA, COMMENTARY ON PROPORTIONALITY (2013), supra note 56, at 8-9 (describing the appropriateness in some 
cases of conducting discovery in phases, starting with the most obvious information located in the easiest-to-reach places).
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asked to waive their right to additional, future discovery. Further, in most cases, after documents produced in the 
first round have been studied, the parties realize that they already have all they need to try the case. If there are 
any subsequent requests, they are usually very focused and constrained.

Where large amounts of ESI are involved, electronic discovery should always be phased, iterative, and fractal, just 
like the predictive coding process itself. I have found that this approach is the most effective and most efficient way 
to create order from today's near infinite and chaotic stores of ESI. It is the way to constrain electronic discovery in 
a just and efficient manner.

Judge Nolan addressed the proportionality doctrine again in her final Kleen Products LLC v. Packaging Corporation 
of America opinion when she considered an allegedly burdensome interrogatory, a motion to compel, and a 
counter-motion for a protective order. 131 Her analysis again relied on The Sedona Conference Proportionality 
Commentary. In her order partially granting the plaintiffs motion to compel, Judge Nolan explained that the 
defendants faded to back up their allegations of undue burden with specific facts:

While a discovery request can be denied if the "burden or expense of the proposed discovery outweighs its 
likely benefit," a party objecting to discovery must specifically demonstrate how the request is burdensome. 
This specific showing can include "an estimate of the  [*44]  number of documents that it would be required to 
provide . . . , the number of hours of work by lawyers and paralegals required, [or] the expense." Here, [the 
defendants'] conclusory statements do not provide evidence in support of their burdensome arguments.   132

Judge Nolan makes an important point that proportionality is a mixed question of law and fact and often raises 
evidentiary issues concerning burden and benefit.

C. Importance of Early Assertion of Proportionality

Courts have shown a preference for enforcing proportionality protection for parties responding to burdensome 
discovery when they raise the doctrine as early as possible. This is illustrated in three District Court cases that have 
recently considered the argument: I-Med Pharma Inc. v. Biomatrix, Inc. in New Jersey, United States ex rel McBride 
v. Halliburton Company in the District of Columbia, and DCG Systems, Inc. v. Checkpoint Technologies, LLC in 
California.   133

1. Very Late Assertion

When responding to discovery, the plaintiffs in I-Med Pharma waited far too long to raise the argument of the 
proportionality doctrine. They waited to raise the argument until the day before a stipulated and court-ordered 
deadline for production.   134 The underlying dispute concerned breach of contract, and the keyword list dreamed 
up by defense counsel, who apparently engaged in a rousing game of "Go Fish,"   135 included such zingers as the 
following (including variants of some of these terms): contract, loss, profit, credit, refund, revenue, CL, HS, return, 

131  Kleen Prods. LLC v. Packaging Corp. of Am., No. 10 C 05711, 2012 WL 4498465, at *1, *7, *9--10 (N.D. Ill. Sept. 28, 2012) 
(Nolan, Mag. J.).

132   Id. at *15, *17 (first two alterations in original) (citations omitted).

133  I-Med Pharma Inc. v. Biomatrix, Inc., No. 03-cv-3677 (DRD), 2011 WL 6140658 (D.N.J. Dec. 9, 2011); DCG Sys., Inc. v. 
Checkpoint Techs., LLC, No. C-11-03792 PSG, 2011 WL 5244356 (N.D. Cal. Nov. 2, 2011),; U.S. ex rel. McBride v. Halliburton 
Co., 272 F.R.D. 235 (D.D.C. 2011).

134   See Letter Motion Requesting Modification of Jan. 14, 2011 Discovery Order, I- Med Pharma, Inc., 2011 WL 6140658, ECF 
No. 219 [hereinafter Letter Motion].

135   See RALPH C. LOSEY, ADVENTURES IN ELECTRONIC DISCOVERY 204--06 (2011).
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claim, FDA, HA.   136 I could go on, but you get the picture. The opinion does not explain why plaintiff's counsel 
agreed to review and produce all non-privileged files that matched this ridiculously long list of keywords from 
opposing counsel.   137

In I-Med Pharma, the attorneys not only used go fish keyword search, but also agreed to hire an expert to run the 
search and placed no  [*45]  limits on target custodians.   138 It was a search of the plaintiffs entire corporate 
computer system.   139 This is highly unusual. Not only that, the search was not restricted to any specific time 
periods; moreover, to make matters worse, they not only agreed to search the active files with word matches but 
also to search the slack space too.   140  Slack space is the so-called unallocated space files recovered by a 
forensic exam of plaintiff's computer system.   141 No wonder the wise judge presented with this conundrum, Senior 
United States District Court Judge Dickinson R. Debevoise, began his opinion with these words: "This case 
highlights the dangers of carelessness and inattention in e-discovery."   142

Plaintiff's counsel finally woke up and discovered proportionality after the forensic expert searched the unallocated 
space of the client's computer system and found 64,382,929 hits covering the estimated equivalent of 95 million 
pages of documents!   143 Given the complete failure to limit the search, this result, in Judge Debevoise's own 
words, "should come as no surprise."   144

Since plaintiff's counsel by now probably had a pretty good idea of what a privilege review of another 95 million 
pages of mostly gibberish from slack space might cost, and since at this point the client probably did not want to 
pay for more, plaintiff's counsel finally said no. He asked defense counsel for a break on the prior agreement,   145 
but defense counsel, perhaps sensing complete case victory, refused to modify the prior stipulation.   146 Then 
plaintiff requested relief from the prior  [*46]  stipulation on discovery that had, as a matter of course, been 
converted to an order.   147 Plaintiff raised the doctrine of proportionality and suggested that the costs and burdens 

136  So Ordered Stipulation at 5-6, I-Med Pharma Inc., 2011 WL 6140658, ECF No. 182.

137   See I-Med Pharma Inc., 2011 WL 6140658.

138   Id. at *2.

139  So Ordered Stipulation, supra note 136, at 1-2; see also I-Med Pharma Inc., 2011 WL 6140658, at *2.

140  Discovery Order at P 5, I-Med Pharma Inc., 2011 WL 6140658, ECF No. 211; see also I-Med Pharma Inc., 2011 WL 
6140658, at *2.

141   I-Med Pharma Inc., 2011 WL 6140658 at *5. "'Slack space' is the unused space at the logical end of an active file's data and 
the physical end of the cluster or clusters that are assigned to an active file." United States v. Triumph Capital Grp., Inc., 211 
F.R.D. 31, 46 n.7 (D. Conn. 2002). Deleted data can be retrieved from slack space, but retrieval requires forensic tools. Id.

142   I-Med Pharma Inc., 2011 WL 6140658, at *1.

143   Id. at *2; Brief in Support of Defendants' Appeal of Magistrate Judge Shipp's Discovery Order Dated September 9, 2011, at 
7, I-Med Pharma Inc., 2011 WL 6140658, ECF No. 240. The opinion does not say how many pages of documents with hits were 
found in the allocated spaces of the system, but it was probably millions more. Indeed, the opinion does not suggest that I-Med 
Pharma Inc., opposed the privilege review and production of these documents. In all likelihood they paid millions in vendor costs 
and attorney fees to comply with this portion of the stipulation.

144   I-Med Pharma Inc., 2011 WL 6140658, at *2.

145  Letter Motion, supra note 134, at 1.

146   See I-Med Pharma Inc., 2011 WL 6140658, at *2; Letter Motion, supra note 134, at 6.

147  Letter Motion, supra note 134, at 1.
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to review 64,382,929 hits from slack space would exceed any possible benefit from that exercise.   148 The 
magistrate assigned to hear the dispute, Judge Michael A. Shipp, agreed,   149 and the defendant, having little to 
lose (except, perhaps, credibility), appealed the decision to Judge Debevoise.   150

Judge Debevoise, of course, affirmed his magistrate.   151 Judge Debevoise, a master of understatement, notes: "A 
privilege review of 65 million documents is no small undertaking. Even if junior attorneys are engaged, heavily 
discounted rates are negotiated, and all parties work diligently and efficiently, even a cursory review of that many 
documents will consume large amounts of attorney time and cost millions of dollars."   152

Judge Debevoise granted a hearing on plaintiffs appeal. At the hearing, defense counsel argued that plaintiff's 
obligation to review 95 million pages need not really be that burdensome.   153 Judge Debevoise responded by 
asking defense counsel how they would do a privilege review of that many documents. Defendants' counsel said 
they would simply run a search for the word "privilege" and only review the documents with that word.   154 As 
Judge Debevoise observed, "In spite of the answer given, it is difficult to believe that lawyers from [their firm] 
regularly disclose large quantities of information from their client's files without examining it."   155

Judge Debevoise, affirming the magistrate judge, let plaintiffs counsel off the hook and relieved them of elements of 
their prior e-discovery agreement. 156 But he had some choice words for them too, which provide good advice for all 
on a better way to do keyword search, going far beyond the simple guessing game the attorneys in this case had 
apparently been playing:

While the precise number of hits produced was not known in advance and Plaintiff argues that it could not have 
predicted the volume of material that the search would uncover, it should have exercised more  [*47]  diligence 
before stipulating to such broad search terms, particularly given the scope of the search. In evaluating whether 
a set of search terms are [sic] reasonable, a party should consider a variety of factors, including: (1) the scope 
of documents searched and whether the search is restricted to specific computers, file systems, or document 
custodians; (2) any date restrictions imposed on the search; (3) whether the search terms contain proper 
names, uncommon abbreviations, or other terms unlikely to occur in irrelevant documents; (4) whether 
operators such as "and", "not", or "near" are used to restrict the universe of possible results; (5) whether the 
number of results obtained could be practically reviewed given the economics of the case and the amount of 
money at issue.
. . . While Plaintiff should have known better than to agree to the search terms used here, the interests of 
justice and basic fairness are little served by forcing Plaintiff to undertake an enormously expensive privilege 
review of material that is unlikely to contain non-duplicative evidence.   157

148   See I-Med Pharma Inc., 2011 WL 6140658, at *2.

149   Id.

150   Id. at *1--3.

151   Id. at *1, 6.

152   Id. at *5.

153   Id.

154   Id. at *5 & n.6.

155   Id. at *5 n.6.

156 

157   Id. at *5--6.
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I-Med Pharma is a helpful case, not only for proportionality, but also for search. It is very telling that even though the 
case embodies the doctrine of proportionality, the keyword of "proportionality" itself is never used--even Rule 
26(b)(2)(C) is never referred to. The opinion's omission of such key words demonstrates once again the limits of a 
keyword search.

2. Late Assertion

In U.S. ex rel. McBride, the party's timing in asserting the proportionality protection doctrine, though slightly better 
than in I-Med Pharma, was still late. Although not raised until after discovery had closed, at least protection was 
sought before stipulation to an order.   158 Fortunately for the responding party, the judge, United States Magistrate 
Judge John M. Facciola, is a strong advocate of proportionality. Although Judge Facciola is an expert and strong 
proponent of proportionality, my keyword search of the opinion shows that he too never once used the word in this 
opinion.   159 He cites Rule 26(b)(2)(C) several times,   160 but never says proportionality, showing once again the 
limits of keyword search.

The proportionality argument was raised in this case by the defendant in opposition to the plaintiff's motion to 
compel production. 161 [*48]  Defendant Halliburton had already reviewed and produced relevant emails of 230 
custodians. 162 Discovery had closed, but the plaintiff wanted Halliburton to search and produce still more email 
from an additional 35 custodians. 163 These additional custodians were now targeted by the plaintiff, McBride, 
because they were carbon copied on emails transmitting relevant documents that were already produced as part of 
the 230. 164 No other reason was provided. Defendant opposed plaintiff's motion with a lengthy and detailed 
affidavit showing why this supplemental request would be burdensome. 165 Judge Facciola noted the affidavit, and 
then relied on Rule 26(b)(2)(c) to deny plaintiff's motion to compel:

While the present record does not permit a precise conclusion, I can presume, given the numbers of hours for 
which the defendants billed and the period of time at issue, that the amount in controversy is great and that the 
defendants' resources are greater than the relator's. Claims of fraud in providing services to military personnel 
raise important, vital issues of governmental supervision and public trust. Thus, these factors might weigh in 
favor of the discovery sought.
On the other hand, the defendants protest, and relator does not deny, that they have already spent a king's 
ransom on discovery in this case--$ 650,000--without the addition of attorneys' fees. They have produced more 
than two million paper documents, thousands of spreadsheets, and over a half a million e-mails.
Given the discovery that relator has had, what defendants have already spent, and the detailed showing made 
of how much more time and money will likely have to [be] spent to search an additional thirty-five custodians, 

158   Id. at *6.

 U.S. ex rel. McBride v. Halliburton Co., 272 F.R.D. 235, 236, 238 (D.D.C. 2011).

159   See U.S. ex rel. McBride. 272 F.R.D. 235;  see also id. at 240 (discussing the obligation to balance utility against cost 
without using the term "proportionality").

160   Id. at 240--42.

161   Id. at 240.

162   Id. at 239--40.

163   Id. at 240.

164   Id.

165   Id.; see also Defendants' Opposition to Relator's Motion to Compel Production of Documents, U.S. ex rel. McBride v. 
Halliburton Co., 272 F.R.D. 235 (D.D.C. 2011) (No. l:05-cv-00828-FJS-JMF), ECF No. 108.
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surely relator has to make a showing that the e-mails not produced are crucial to her proof. She has not made 
such a showing, and they are not. . . .
In this context, it is telling that relator does not show from the e-mails she has received that there is good 
reason to believe that the ones she claims are missing are highly probative of some fact. Indeed, there is no 
showing whatsoever from what has been produced that those e-mails not produced will make the existence of 
some crucial fact more likely than not. It is, after all, unlikely that a transmitting e-mail will do any more than 
transmit attached information and, by copy, alert others of that transmittal.

Without any showing of the significance of the non-produced e-mails, let alone the likelihood of finding the 
"smoking gun," the search  [*49]  relator demands cannot possibly be justified when one balances its cost 
against its utility. The motion will be denied.   166

Therefore, although the timing of the argument was imperfect, proportionality prevailed against an unjustifiable 
search.

3. Timely Assertion

In DCG Systems the timing was right. The issue of proportionality was raised at the Rule 26(f) conference and 16(b) 
hearing as part of discovery plan discussions.   167 That is what the rules intend. Proportionality protection requires 
prompt, diligent action, as seen in this case.

DCG Systems was a patent case between two companies with competing patent rights.   168 The defendant wanted 
to have a Model Order Limiting E-Discovery in Patent Cases ("Model Order") entered in the case and thereby limit 
the initial scope of both sides' e-discovery.   169 The Model Order is not mandatory in patent cases but may be 
adopted upon court order or the parties' stipulation. The Model Order hmits initial e-discovery to email from five 
custodians and five keywords per custodian.   170 This represents the Patent Bar's first attempt at a procedure to 
implement proportionality in e-discovery. The parties may jointly agree to modify these limits or request court 
modification for good cause, but even if they do not agree, or there is no order permitting more email discovery, a 
requesting party may obtain more discovery if they pay for it.   171

Here the plaintiff objected to the defendant's request to have the Model Order entered in this case, and so they 
brought the issue to the judge at the Rule 16(b) hearing. 172 United States Magistrate Judge Paul S. Grewal agreed 
with the defendant and adopted the Model Order, reasoning:

Critically, the email production requests must focus on particular issues for which that type of discovery is 
warranted. The requesting party must further limit each request to a total of five search terms and the 
responsive documents must come from only a defined set of  [*50]  five custodians. These restrictions are 
designed to address the imbalance of benefit and burden resulting from email production in most cases. As 
Chief Judge Rader noted in his recent address in Texas on the "The State of Patent Litigation" in which he 
unveiled the Model Order, "[g]enerally, the production burden of expansive e-requests outweighs their benefits. 

166   United States ex rel. McBride, 272 F.R.D. at 241 (citations omitted).

167   DCG Sys., Inc. v. Checkpoint Techs., LLC, No. C-11-03792, 2011 WL 5244356, at *1 (N.D. Cal. Nov. 2, 2011).

168   Id. at *1--2.

169   Id. at *1 (citing Advisory Council for the U.S. Court of Appeals for the Fed. Circuit, An E-Discovery Model Order PP 10--11 
(last visited Oct. 29, 2013) [hereinafter E-Discovery Model Order], available at 
http://www.cafc.uscourts.gov/images/stories/announcements/Ediscovery_Model_Order.pdf). 

170  E-Discovery Model Order, supra note 169.

171   Id. P 11.

172   DCG Sys., Inc., 2011 WL 5244356, at *1.
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I saw one analysis that concluded that .0074% of the documents produced actually made their way onto the 
trial exhibit list--less than one document in ten thousand. And for all the thousands of appeals I've evaluated, 
email appears more rarely as relevant evidence."   173

Judge Grewal concluded with a cautionary note, however, and left the door open for the plaintiff to return seeking 
more discovery.   174

D. Proportionality Requires Justice, as Well as Speed and Efficiency: Criticisms of DCG Systems and the Patent 
Bar Model Order

DCG Systems is, by far, the best of the three cases here examined for applying proportionality, but it is still far from 
perfect. It embraces proportionality, and will no doubt save the parties money in e-discovery, but at what cost? 
Litigation is about finding justice. If you lose that, you lose everything.

Rule 1 of the Federal Rules of Civil Procedure requires that litigation be "speedy" and "inexpensive."   175 Limiting 
discovery to five keywords and five custodians will get you that. But Rule 1 also requires litigation to be "just."   176 
That is, after all, the whole point of litigation. In America, like most of the civilized world, we do not just go through 
the motions of legal process in a fast and cursory manner. Court systems are not just an empty charade. The heart 
of law as we know it is due process. We decide cases on the merits, on the facts, on the evidence, not just on the 
whim of judges or juries. That is what justice means to us. For those reasons, we should all be concerned about 
placing on e-discovery arbitrary limits designed to save money, and speed things along, if the tradeoff is justice.

Judge Grewal, who decided DCG Systems, shares these concerns.   177 So too does the Patent Bar who adopted 
this Model Order, and Chief  [*51]  Judge Randall Rader who promotes it.   178 They are trying hard to find a 
proportional balance between benefit and burden, to know when enough is enough in the search for evidence. They 
do not want too much, like some unscrupulous attorneys for whom e-discovery is little more than a legal tool in a 
game to extort settlement. They also do not want too little, like some equally unscrupulous attorneys who play hide-
the-ball. Good attorneys are like Goldilocks; they are looking for the just-right amount of e-discovery. They are 
looking for proportionality.

The patent judges show this concern in the pains they take to say that the five-and-five rule is just a "starting point."   
179 They make clear that more e-discovery outside of these limits may be appropriate, and that parties can always 
move the court for additional discovery. For instance, in DCG Systems, Judge Grewal acknowledged that the 
restrictions of the Model Order might prove too onerous and said he was "more than willing to entertain a request to 

173   Id. (alteration in original).

174   Id. at *2 ("Perhaps the restrictions of the Model Order will prove undue. In that case, the court is more than willing to 
entertain a request to modify the limits. But only through experimentation of at least the modest sort urged by the Chief Judge 
will courts and parties come to better understand what steps might be taken to address what has to date been a largely 
unchecked problem.").

175   FED. R. CIV. P. 1.

176   Id.

177   See DCG Sys., Inc., 2011 WL 5244356, at *2.

178   See Advisory Council for the U.S. Court of Appeals for the Fed. Circuit, Introduction to An E-Discovery Model Order 3--4 
(last visited Oct. 29, 2013), available at 
http://www.cafc.uscourts.gov/images/stories/announcements/Ediscovery_Model_Order.pdf. 

179   Id. at 2--3.
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modify the limits."   180 The Model Order shows the same concern that justice not be sacrificed at the altar of 
efficiency.   181

The intent to preserve justice apparent in DCG Systems and the Model Order is, however, frustrated by the order's 
reliance on go-fish-type keyword search.   182 It is not so much the arbitrary limit to five keywords that is troubling, 
nor the initial limit to five custodians, which is fine. What is troubling about the Model Order to search experts is the 
reliance on keyword search alone, and blind-pick keyword search at that,   183 which should bother anyone who has 
read the scientific studies.   184 The Model Order is promoting the worst kind of search: the blind-keyword-guessing 
kind. That is probably an inadvertent error. The lawyers and judges behind the Model Order were apparently not 
aware  [*52]  of the limits of blind-guessing-based keywords. When they do become aware, I assume they will 
consider appropriate revisions to the Model Order, including revisions to the use of keywords to include metrics and 
information sharing   185 and provisions pertaining to the use of predictive coding. Accordingly, they should consider 
using language similar to that found in the Commentary to newly enacted Rule 502 of the Federal Rules of 
Evidence.    186

The Model Order of the Patent Bar is a good start, but it needs revision so that keyword searches can be more 
effective, and the use of predictive coding can be encouraged. As is shown in the concluding section, the 
relevance-ranking features of predictive coding make it easier to adapt to the proportionality doctrine than keyword 
searches that have no such ability.   187 For that reason, when predictive coding is used, it is much easier to attain 
efficient cost savings without omission of key relevant documents. Thus, a fair balance can be reached between the 
seemingly contradictory dictates of Rule 1 to be efficient and inexpensive, but also to be just.

E. The Growing Influence of the Proportionality Doctrine

Even without buttressing the proportionality doctrine with a marriage to predictive coding technology as here 
proposed, the doctrine is growing in popularity.   188 In addition to the legal opinions already discussed, I have 

180   DCG Sys., Inc., 2011 WL 5244356, at *2.

181  E-Discovery Model Order, supra note 169, P 10 ("The Court shall consider contested requests for up to five additional 
custodians per producing party, upon showing a distinct need based on the size, complexity, and issues of this specific case.").

182   See LOSEY, ADVENTURES IN ELECTRONIC DISCOVERY, supra note 135, at 204-06; E-Discovery Model Order, supra 
note 169, P 11 (requiring the use of a limited number of search terms for email production requests without requiring the 
requesting party to reveal what they are looking for).

183   See Daniel B. Carrie & Yoav M. Griver, Unchaining E-Discovery in the Patent Courts, 8 WASH. J.L. TECH. & ARTS 487 
(2013) (discussing the debate over the effectiveness of keyword searching); see also LOSEY, ADVENTURES IN ELECTRONIC 
DISCOVERY, supra note 135, at 204--06.

184   See sources cited supra notes 39--40.

185  The Model Order should be reformed to require that basic metrics be shared on proposed keywords. It should require 
enough disclosure so that the keyword picks are not blind. A requesting party should be permitted some keyword testing before 
five terms are settled upon.

186   See  FED. R. EVID. 502 advisory committee's note to subdivision (b) ("Depending on the circumstances, a party that uses 
advanced analytical software applications and linguistic tools in screening for privilege and work product may be found to have 
taken 'reasonable steps' to prevent inadvertent disclosure.").

187   See infra Part IV.

188   See generally Philip J. Favro & the Hon. Derek P. Pullan, New Utah Rule 26: A Blueprint for Proportionality Under the 
Federal Rules of Civil Procedure, 2012 MICH. ST. L. REV. 933 (2012) (proposing amendments to Utah's rules that emphasize 
proportionality and citing Ralph Losey for his discussion of proportionality in the DCG Systems case); Theodore C. Hirt, The 
Quest for "Proportionality" in Electronic Discovery--Moving from Theory to Reality in Civil Litigation, 5 FED. CRTS. L. REV. 171 
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identified 16 other district court opinions which are of  [*53]  some importance to the growth of the doctrine.   189 

(2011) (discussing the development of, the challenges in, and the recent support for the application of proportionality principles); 
Brian C. Vick & Neil C. Magnuson, The Promise of a Cooperative and Proportional Discovery Process in North Carolina: House 
Bill 380 and the New State Electronic Discovery Rules, 34 CAMPBELL L. REV. 233 (2012) (examining the cooperation and 
proportionality principles included in North Carolina's new e-discovery rules).

189  Although not a complete list, the 16 oases are helpful to the proportionality doctrine. See Apple Inc. v. Samsung Elecs. Co., 
No. 12-CV-0630-LHK(PSG), 2013 WL 4426512, at *3 (N.D. Cal. Aug. 14, 2013) (footnote omitted) ("[T]he court is required to 
limit discovery if 'the burden or expense of the proposed discovery outweighs its likely benefit.' This is the essence of 
proportionality--an all-to-often ignored discovery principle."); Tucker v. Am. Int'l Grp., Inc., 281 F.R.D. 85, 90, 95, 98 (D. Conn. 
2012) ("[Plaintiff requested] essentially carte blanche access to rummage through Marsh's electronically stored information, 
purportedly in the hope that the needle she is looking for lurks somewhere in that haystack. . . . [T]he burdens of plaintiff's 
proposed inspection upon Marsh outweigh the benefits plaintiff might obtain were she to obtain the emails through a Datatrack 
inspection. Plaintiff seeks to search, inter alia, the mirror images of eighty-three laptops-- in effect, to dredge an ocean of 
Marsh's electronically stored information and records in an effort to capture a few elusive, perhaps non-existent, fish. . . . Courts 
are obliged to recognize that non-parties should be protected with respect to significant expense and burden of compelled 
inspections under Fed. R. Civ. P. 45(c)(2)(B)(ii). . . . Moreover, courts have focused on the importance of the Rule 26(b)(2)(C) 
proportionality limit to implement fair and efficient operation of discovery. . . . Balancing the prospective burden to Marsh against 
the likely benefit to plaintiff from the proposed inspection, the Court concludes that the circumstances do not warrant compelling 
Marsh to endure inspection of its computer records by Datatrack."); Madere v. Compass Bank, No. A-10-CV-812 LY, 2011 WL 
5155643, at *2 (W.D. Tex. Oct. 28, 2011) ("As the cost to restore Compass Bank's backup tapes 'outweighs its likely benefit,' 
especially in light of the amount in controversy, the Court DENIES Madere's request for production."); Gen. Steel Domestic 
Sales, LLC v. Chumley, No. lO-cv-01398-PAB-KLM, 2011 WL 2415715, at *2-3 (D. Colo. June 15, 2011) (rejecting defendant's 
request for the production of every recorded sales call on plaintiff's database for around a two-year period because it would take 
four years to listen to the calls to identify potentially responsive information); Thermal Design, Inc. v. Guardian Bldg. Prods., Lie, 
No. 08-C-828, 2011 WL 1527025, at *1 (E.D. Wis. Apr. 20, 2011) (refusing to approve plaintiffs electronic fishing expedition 
simply because the defendant had the financial resources to pay for the searches, and holding the financial resources of the 
defendant are not tantamount to good cause under Federal Rule of Civil Procedure 26(b)(2)(C)); Wood v. Capital One Servs., 
LLC, No. 5:09-CV-1445 (NPM/DEP), 2011 WL 2154279, at *9 (N.D.N.Y. Apr. 15, 2011) (holding the "rule of proportionality" 
dictated that the plaintiff's motion be denied "without prejudice to his right to renew the motion to compel in the event he is willing 
to underwrite the expense associated with any such search"); Call of the Wild Movie, LLC v. Does 1-1,062, 770 F. Supp. 2d 332, 
352, 354 (D.D.C. 2011) (granting a motion to compel because the request was narrow and the ESI requested was important, 
compared with an insufficient showing of undue burden); Flock Foods, Inc. v. William Blair & Co., No. 09-2588-KHV, 2011 WL 
884446, at *9 (D. Kan. Mar. 11, 2011) (denying in part a motion to compel in light of estimated costs between $ 1.2 and $ 3.6 
million dollars to search 12,000 gigabytes of data in order to answer an overbroad interrogatory); Diesel Mach., Inc. v. 
Manitowoc Crane, Inc., No. CIV 09-4087-RAL, 2011 WL 677458, at *3 (D.S.D. Feb. 16, 2011) (denying a motion to compel the 
production of documents in native format because no explanation was provided on why information contained in native format 
was necessary to the facts of the case when those same documents had already been produced as PDFs); Daugherty v. 
Murphy, No. 1:06-cv-0878-SEB-DML, 2010 WL 4877720, at *7--8 (S.D. Ind. Nov. 23, 2010) (holding that the cost and burden of 
the additional production outweighed the benefit, and the defendant's sworn testimony on burden and cost was credible); 
Willnerd v. Sybase, Inc., No. l:09-cv-500-BLW, 2010 WL 4736295, at *3 (S.D. Idaho Nov. 16, 2010) ("[A] search of the 
employees' e-mails would amount to the proverbial fishing expedition--an exploration of a sea of information with scarcely more 
than a hope that it will yield evidence to support a plausible claim of defamation. In employing the proportionality standard of 
Rule 26(b)(2)(C), as suggested by Willnerd, the Court balances Willnerd's interest in the documents requested, against the not-
inconsequential burden of searching for and producing documents."); Moody v. Turner Corp., No. l:07-cv-692 (S.D. Ohio filed 
Sept. 21, 2010) ("[T]he mere availability of such vast amounts of electronic information can lead to a situation of the ESI-
discovery-tail wagging the poor old merits-of-the-dispute dog,"); Bassi & Bellotti S.p.A. v. Transcon. Granite, Inc., No. 08-cv-
1309-DKC, 2010 WL 3522437, at *3 (D. Md. Sept. 8, 2010) ("[T]he Federal Rules do impose an obligation upon courts to limit 
the frequency or extent of discovery sought in certain circumstances, such as when the discovery requested is unreasonably 
duplicative or cumulative, or the burden or expense of the proposed discovery outweighs the likely benefit, considering the 
needs of the case, the importance of the issues at stake in the action, and the importance of the discovery in resolving those 
issues."); Rimkus Consulting Grp. v. Cammarata, 688 F. Supp. 2d 598, 613 (S.D. Tex. 2010) (requiring the parties engage in 
reasonable efforts, and stating that what is reasonable "depends on whether what was done--or not done--was proportional to 
that case"); Rodriguez-Torres v. Gov't Dev. Bank of P.R., 265 F.R.D. 40, 44 (D.P.R. 2010) ("[T]he Court determines that the ESI 
requested is not reasonably accessible because of the undue burden and cost. The Court finds that $ 35,000 is too high of a 
cost for the production of the requested ESI in this type of action. Moreover, the Court is very concerned over the increase in 
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Most were written since the Sedona Proportionality paper was first published in 2010.

 [*54]  IV. HOW PREDICTIVE CODING SUPPORTS PROPORTIONALITY

In most lawsuits, the focus of proportionality efforts is on document review. That is appropriate because document 
review typically constitutes between 60% and 80% of the total e-discovery expense.   190 The use of the latest Al-
based review technologies can significantly reduce these costs as shown,   191 and for this reason alone predictive 
coding is the best tool we have for proportionality. But there is more to it than that. What makes this a marriage truly 
made in heaven is the document-ranking capabilities of predictive coding. This allows parties to limit the documents 
considered for final production to those that the computer determines have the highest probative value. This key 
ranking feature of Al-enhanced document review allows the producing party to provide the requesting party with the 
most bang for the buck. This not only saves the producing party money, and thus keeps its costs proportional, but it 
saves time and expenses for the requesting party. It makes the production much more precise, and thus faster and 
easier to review. It avoids what can be a costly exercise to a requesting party to wade  [*55]  through a document 
dump,   192 a production that contains a high number of irrelevant or marginally relevant documents. Most 
importantly, it gives the requesting party what it really wants--the documents that are the most important to the 
case.

A. Two Stages of Document Review Using Predictive Coding

To understand the full value of document ranking, it is necessary to understand how document review using 
predictive coding is now typically conducted in two stages. The first stage is identification of the likely responsive or 
relevant documents, which is also known as first-pass review. The second is study of the selected likely relevant 
documents to verify relevancy and determine which relevant documents must nevertheless be withheld, logged, 
redacted, and/or labeled to protect a client's confidential information. The second stage can also include tagging 
specific issues unrelated to confidentiality concerns.

There is no need for the second-pass review of any documents determined to be irrelevant, since such documents 
will not be produced, and thus, there is no need to implement such protections. This second-pass final review is an 
enormous problem in litigation for a variety of reasons, not just cost, especially as it concerns attorney-client 

costs that will result from the privilege and confidentiality review that Defendant GDB will have to undertake on what could turn 
out to be hundreds or thousands of documents."); Dilley v. Metro. Life Ins. Co., 256 F.R.D. 643, 644 (N.D. Cal. 2009) (citation 
omitted) ("The court must limit discovery if it determines that 'the burden or expense of the proposed discovery outweighs its 
likely benefit,' considering certain factors including 'the importance of the issues at stake in the action, and the importance of the 
discovery in resolving the issues.'").

190   See RAND REPORT, supra note 43, at 41 (finding a 73% average).

191   See supra notes 43, 52, 63 and accompanying text.

192  See Branhaven, LCC v. Beeftek, Inc., 288 F.R.D. 386, 392--93 (D. Md. 2013), where the plaintiffs document dump in 
response to a request for production led to the imposition of sanctions upon both plaintiff and its attorneys. As the court 
explained:

As plaintiffs counsel has an affirmative duty to assure that their client responds completely and promptly to discovery requests 
[sic]. Their inaction seriously frustrated the defense of this case. The record here demonstrates a casualness at best and a 
recklessness at worst in plaintiff's counsel's treatment of their discovery duties. I agree with defense counsel that the attorneys 
abdicated their responsibilities while representing that they had not. If all counsel operated at this level of disinterest as to 
discovery obligations, chaos would ensue and the orderliness of the discovery process among counsel in federal courts, which is 
exquisitely dependent on honorable attorney self-regulation, would be lost.

Id. See also Ralph Losey, The Increasing Importance of Rule 26(g) to Control e-Discovery Abuses, E-DISCOVERY TEAM (Feb. 
24, 2013, 6:10 PM), http://e-discoveryteam.com/2013/02/24/the-increasing-importance-of-rule-26g-to-control-e-discovery-
abuses/. 
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privileges.   193 Therefore, the ability to limit the number of documents passed through to second review is critical to 
effectuating both cost and risk efficiencies.

 [*56]  The second stage review is still computer-assisted, but it primarily involves human study of the documents 
identified in the first pass as likely relevant. The second stage does not consider the documents rejected in the first-
pass review.   194 In the Electronic Discovery Best Practices ("EDBP") work flow diagram used to explain all of the 
legal work involved in e-discovery,   195 not just document review, this second stage of document review is called 
Protections. That is because its primary focus is on protection of attorney-client and work-product privileges. 
Protections is step number eight in the EDBP ten-step model shown below. The binary relevancy identification 
work, first-pass review, is step seven, labeled as C.A.R. for computer-assisted review, in the EDBP diagram. This 
step can be understood as containing the first five steps in the six-step model of predictive coding, or the first six 
steps in the eight-step model of predictive coding.

 Diagram 3: Electronic Discovery Best Practices   196

In the vast majority of cases, litigants do not dispense with final manual review of documents or rely solely on 
automated software in the Protections step.   197 The likelihood of error is simply still too high at this point in Al-
enhanced software development for this to be an acceptable risk, at least in most cases for most clients. In some 
cases, for some clients, the risk of waiver may be acceptable. But in most cases the damage caused by disclosure 
of some privileged communications cannot be fully repaired by clawback agreements and orders, even when they 
 [*57]  are enforced.   198 That is the primary reason litigants are unwilling to rely on technology and clawback 
agreements alone.

The only exceptions routinely encountered at this point are non-litigation circumstances, such as internal 
investigations, or in some productions, such as various productions to the government or second reviews in merger 
approvals. The second review may also sometimes be waived in a litigation context when the client has little choice 
but to save expenses or where the client thinks the risk of disclosure is very low. This later scenario typically arises 
when the data under review is very unlikely to contain confidential information that the client cares about, such as 
old data of a company that it acquired or where the data has been previously viewed by the requesting party.

Since second-pass review is required in most cases to preserve client secrets and confidential data, the reduction 
of the number of documents subject to second review by elimination in the first-pass review as probable irrelevant 
has a direct impact on the cost of the project. This is where the ranking features of Al-based search come in. Only 

193   See Anonymous, An Open Letter to the Judiciary--Can We Talk? (Part One), E- DISCOVERY TEAM (Sept. 11, 2011, 10:09 
PM), http://e-discoveryteam.com/2011/09/11/an-open-letter-to-the-judiciary-%E2%80%93-can-we-talk-part-one/: Anonymous,An 
Open Letter to the Judiciary--Can We Talk? (Part Two), E-DISCOVERY TEAM, (Sept. 18, 2011, 8:04 PM), http://e-
discoveryteam.com/2011/09/18/an-open-letter-to-the-judiciary-%E2%80%93-can-we-talk-part-two/. 

194  The second-stage review is identified as the last step in the six-step model of predictive coding described above where it is 
labeled Protection Reviews and Productions. Supra Diagram 1. In the eight-step predictive coding model, it is step number 
seven, called Proportional Final Review. Supra Diagram 2.

195  See ELECTRONIC DISCOVERY BEST PRACTICES, www.EDBP.com for a complete explanation of the Electronic 
Discovery Best Practices model and its ten steps.

196  Created by e-Discovery Team, Copyright (c) Ralph Losey 2012.

197  This is based on my informal polling and questions of leaders of e-discovery departments of many large law firms and 
corporate law departments and hundreds of participants in CLE events around the country.

198   See Brookfield Asset Mgmt., Inc. v. AIG Fin. Prods. Corp., No. 09 Civ. 8285(PGG)(FM), 2013 WL 142503 (S.D.N.Y. Jan. 7, 
2013). The privileged documents produced in Brookfield because of a vendor error were ordered returned to defendant, but 
plaintiff's counsel and plaintiff still were able to read the documents and become aware of the secrets. Id. Neuralyzer devices to 
erase human memory are only fictional; thus, the bell sounding client secrets cannot be un-rung.
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documents determined appropriate according to a ranking system are subject to the second review. All others are 
culled out of consideration for production.

The ranking cut-off point is within the reviewer's control. Like most things in the law, the appropriate number 
depends on the case. The most common threshold is a simple probable relevance point where only documents 
ranked as 50% or higher probable relevance are subject to second review. Most predictive coding software can 
easily determine and segregate these documents and channel them for second review.   199 The documents with 
50% or lower ranking are automatically classified as irrelevant and not produced although they should be subject to 
some quality control verifications. Alternatively, a higher or lower probability level could be used as a threshold, 
such as 75% or higher probable relevance. Using this higher threshold would typically reduce the number of 
documents subject to second review.

The selection of a gatekeeper probability level is dependent on a number of factors, including quality controls, 
special sampling, and  [*58]  many different project metrics. No particular probability percentage is appropriate for all 
cases. Instead, this is dependent on the data itself, the functioning of the machine learning software and ranking, 
the number of files in each ranking category, and, as will be shown next, on the overall proportionality analysis of 
the case.

B. Bottom-Line-Driven Proportional Review and Production

The new method of review and production analysis that I developed over the past 7 years is called Bottom-Line-
Driven Proportional Review. The bottom line in e-discovery production is what it costs. Despite what some lawyers 
and vendors may say, total cost is not an impossible question to answer. It takes an experienced lawyers skill to 
answer, but, after a while, you can get quite good at such estimation. It is basically a matter of estimating attorney 
billable hours plus vendor costs. With practice, cost estimation can become a reliable art, a projection that you can 
count on for budgeting purposes, and, as we will see, for proportionality arguments. Furthermore, as better 
technological tools are developed in the future to assist in this process I expect cost estimation to become much 
more of a science than an art.

Total cost projections may never be exact, but the ranges can usually be predicted, subject, of course, to the target 
changing after the estimate is given. If the complaint is amended or different evidence becomes relevant, then, just 
like a construction project, a change order may be required for the new specifications.   200

Price estimation is an obvious thing to do before you begin work on any big project, especially complex projects, 
such as building construction or large e-discovery document reviews. Estimating legal review costs is basically the 
same thing as construction estimating--projecting materials and labor costs. In construction you calculate prices per 
square foot. In e-discovery you estimate prices per file.

The new strategy and methodology is based on a bottom line approach where you estimate what review costs will 
be, make a proportionality analysis as to what should be spent, and then engage in defensible culling to bring the 
review costs within the proportional budget. The producing party determines the number of documents to be 
subjected to final review by calculating backwards from the bottom line of what they are willing, or required, to pay 
for the production.

The defensible culling aspect of the method has been significantly buttressed by predictive coding software, 
especially the new ranking abilities. As discussed, predictive coding software evaluates the strength  [*59]  of 
relevance and irrelevance of every document in the data set analyzed. Before probability ranking, although parties 

199  I am aware that some predictive coding software does not so categorize and rank the document collection. A percentage-
probable-ranking feature is an essential feature to my proportional review methods here discussed. For that reason, I do not 
recommend those vendors, or their software, but instead encourage these companies to enhance their products to include this 
key feature.

200  I had two years of experience in the 1970s before law school as a construction estimator.
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always tried to cull out the least likely relevant documents when using Bottom-Line-Driven Proportional Review, 
there was considerable guesswork involved.

No legal review software existing before the new Al-enhanced predictive coding versions had any real document 
ranking abilities. Lawyers would instead rely on their own judgment and experience, coupled with sampling. There 
was too much room for human error. Only lawyers with extremely high skill and experience levels could cull 
accurately. There was too much art, and not enough science. But all of that changed with Al-enhanced document 
ranking. Now it is much easier to accurately focus your review on the documents most likely to have probative value 
to the case. With this new technology, we can, for the first time, confidently attain our proportional budget goals by 
culling out documents that are the least likely to be relevant.

1. Setting a Budget Proportional to the Case

The process begins by the producing party calculating the maximum amount of money appropriate to spend on ESI 
production. This is typically a range rather than one specific number. The budget range is usually tied to a number 
of different conditions and assumptions. This kind of budgetary analysis requires not only an understanding of the 
ESI production requests, but also a careful and realistic evaluation of the merits of the case. This is where the all 
important proportionality element comes in.

The amount selected for the budget should be proportional to the monies and issues in the case. As shown in the 
discussion on the proportionality doctrine, a producing party is not required to assume excessive, disproportional 
expenses, but it is required to pay for proportional discovery. The art is in knowing where to draw the line.

The budget becomes the bottom line that drives the review and keeps the costs proportional. The producing party 
seeks to keep the total costs within that budget. The budget should either be by agreement of the parties after some 
discussion at a Rule 26(f) conference, or at least without objection, and, failing that, by court order that in some way 
protects the producing party from excessive expense. If a party chooses not to disclose the restraints they have 
decided to utilize, they risk later second-guessing and an expensive do-over. The proportional approach is, as we 
have seen in the case law, necessarily based on a cooperative approach   201 and some disclosure.   202

 [*60]  The failure of most practicing attorneys to estimate and project future costs and decide in advance to conduct 
the review so as to stay within budget, is one of the primary reasons that e-discovery costs today are so high. Once 
you spend the money, it is very hard to have additional costs shifted to the requesting party.   203 But if you raise 
objections and argue proportionality before the spend, then you will have a much better chance.   204

Under the Bottom-Line-Driven Proportional approach, after analyzing the case merits and determining the 
maximum proportional expense, the responding party makes a good faith estimate of the likely maximum number of 
documents that can be reviewed within that budget. The document count represents the number of documents that 
you estimate can be reviewed for final decisions of relevance, confidentiality, privilege, and other issues and still 
remain within budget. The review costs you estimate must be based on best practices, which in all large review 
projects today means predictive coding, and the estimates must be accurate (i.e., no puffing or mere guesswork).

201   See supra notes 58, 128--29 and accompanying text.

202   See supra notes 90--94, 102--03 and accompanying text.

203   See, e.g., In re Fannie Mae Sec. Litig., 552 F.3d 814, 822 (D.C. Cir. 2009) (discussing the lower court's denial of request for 
cost-shifting after expenses were incurred).

204   Boeynaems v. LA Fitness Int'l, LLC, 285 F.R.D. 331, 340, 342--43 (E.D. Pa. 2012) (granting a defense motion to shift costs 
to plaintiff based on estimates that the requested search for emails would cost $ 219,000 and the member notes search would 
cost $ 360,000).
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The producing party then uses predictive coding techniques and quality controls to find the documents most likely to 
be responsive within the number of documents the budget allows. Since predictive coding is based on document 
relevancy ranking, it is the perfect tool to facilitate bottom-line-driven review.

By using best methods with predictive coding search   205 and taking advantage of the relevancy ranking features, 
you can get the most bang for your buck, arriving at the core truth. That in turn helps persuade the requesting party 
or court to go along with your budgetary limits. That is the essential reason I consider predictive coding to be a 
great facilitator of the Bottom-Line-Driven Proportional Review method.

2. Small Case Example

A few examples may help clarify how this method works. Assume a case where you determine a proportional cost 
of production to be $ 50,000, and estimate, based on sampling and other hard facts, that it will cost you $ 1.25 per 
file for both the automated and manual review before production of the ESI at issue (steps seven and eight of the 
EDBP  [*61]  flow chart).   206 Then you can review no more than 40,000 documents and stay within budget. It is 
that simple. No higher math is required.

The most difficult part is the legal analysis to determine a budget proportional to the real merits of the case. But that 
is nothing new. What is the golden mean in litigation expense? How to balance just, with speedy and inexpensive?   
207 The essence of the ideal proportionality question has preoccupied lawyers for decades. Proportionality has also 
preoccupied scientists, mathematicians, and artists for centuries. Many mathematicians and artists claim to have 
found a mathematical and aesthetic answer that they call the golden mean or golden ratio, shown below.

 Diagram 4: Golden Mean   208

In law, this is the perennial Goldilocks question. How much is too much? Too little? Just right? How much is 
appropriate to spend to produce documents? The issue is old. I have personally been dealing with this problem 
since 1980. What is new is applying this legal analysis to a modern-day, high-volume-ESI search and review plan. 
Unfortunately, unlike art and math, there is no generally accepted golden ratio in the law, so it has to be 
recalculated and reargued for each case.   209

 [*62]  Estimation for bottom-line-driven review is essentially a method for marshaling evidence to support an undue 
burden argument under Rule 26(b)(2)(C). It is basically the same thing we have been doing to support motions for 
protective orders in the paper production world for over 60 years. The only difference is that now the facts are 

205  This requires careful use of SMEs and a hybrid multimodal approach. See supra notes 60--67, 109--10, 112 and 
accompanying text.

206   Supra Diagram 3.

207   FED. R. CIV. P. 1.

208  This graphic is open-source.

209  Ralph Losey, My Basic Plan for Document Reviews: The "Bottom Line Driven" Approach (2013 Second Updated Version), E-
DISCOVERY TEAM (Oct. 1, 2013, 4:47 PM), http://e-discoveryteam.com/2013/10/01/my-basic-plan-for-document-reviews-the-
bottom-line-driven-approach/ ("If the golden ratio [of art and science] were accepted in law as an ideal proportionality, the 
number [would be] 1.61803399, akaPhi. That would mean 38% is the perfect proportion. I have argued that when applied to 
litigation that means the total cost of litigation should never exceed 38% of the amount at issue. In turn, the total cost of 
discovery should not exceed 38% of the total litigation cost, and the cost of document production should not exceed 38% of the 
total costs of discovery (as opposed to our current 73% reality). (It's like Russian nesting dolls that get proportionally smaller.) 
Thus for a $ 1 million case you should not spend more than $ 54,872 for document productions (1,000,000 -- 380,000 -- 144,400 
-- 54,872)."). Perhaps someday a judge will agree and at least refer to the golden mean in math and nature as part of a 
proportionality analysis. In the meantime, the 38% ratio it is at least an interesting starting point for analysis and discussion.
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technological, the numbers and variety of documents are enormous, sometimes astronomical, and the methods of 
review, especially the preferred predictive coding methods, are complex and not yet standardized.

3. Estimate of Projected Costs

The calculation of projected cost per file to review can be quite complicated, and is frequently misunderstood or is 
not based on best practices. Still, in essence, this cost projection is also fairly simple. Parties project how long it will 
take to do the review and the total cost of the time. (The materials costs, i.e., software usage fees, may also have to 
be factored in.)

Thus, for example (and this is an over-simplification), assume again the review project of 40,000 documents. Note 
that it probably started as 100,000 or 200,000 documents, but it is bulk-culled down   210 before beginning review by 
making such legal decisions as custodian ranking and phasing, date ranges, and file types. In other words, 
irrelevant date ranges, file types (such as music or graphics), and custodians are culled out.

Your next step is to identify the relevant documents from the 40,000 remaining after bulk culling. This is the 
previously described first-pass relevancy review where predictive coding is primarily used. It sets the stage for the 
protections review, where documents that were coded likely relevant, and only those documents, are then re-
reviewed for privilege and confidentiality, redacted, labeled, and logged. They are often also issue-tagged at this 
stage for the later use and convenience of trial lawyers. Mistakes in first-pass relevancy review are also corrected; 
for example, an attorney may find that a document predicted to be relevant is not relevant in that attorney's 
judgment. Some mistakes will always be made by the machine in the probability projection process, no matter how 
many iterations there are. But it is not uncommon to reduce the errors to 20% or less, depending on the difficulty of 
the search.

The first-pass relevancy review used to be done (and still is as of late 2013 by most lawyers and review companies) 
by having a lawyer actually look at--meaning skim or read--each of the 40,000 documents.  [*63]  Using low paid 
contract lawyers, this kind of first-pass relevancy review typically goes at a rate of 50 to 100 files per hour. But by 
using predictive coding, a skilled search expert, who must also be an SME for predictive coding to work, can attain 
speeds in excess of 10,000 files per hour for first-pass review. A good SME, therefore, can use machine training 
and determine file relevancy at a speed at least 1,000 times faster than a contract lawyer, and with far more 
accurately. That is why the SME with good software can charge 20 times as much as a contract lawyer, if not more, 
and still do the first-pass review at a fraction of the cost.   211

In my experimental review of the 699,082 Enron documents for evidence concerning involuntary employee 
terminations, a fairly simple relevancy determination, my first-pass review was completed at an average speed of 
13,444 files per hour.   212 Speeds such as this are common in many types of employment law issues, but similar 
speeds are attainable in other types of cases as well.   213

210   Culling is step six in the EDBP. Supra Diagram 3.

211   See Gabriel Techs. Corp. v. Qualcomm Inc., No. 08cv1992 AJB (MDD), 2013 WL 410103, at *9--10 (S.D. Cal. Feb. 1, 
2013).

212   See Ralph Losey, Predictive Coding Narrative: Searching for Relevance in the Ashes of Enron (Restatement), E-
DISCOVERY TEAM (Mar. 18, 2013, 2:27 PM), http://e-discoveryteam.com/2013/03/18/predictive-codiiig-narrative-searching-for-
relevance-in-the-ashes-of-enron-restatement/. 

213  For instance, I recently completed another more complex fraud case review of over 1.5 million documents at an average 
speed of 35,831 files per hour. I did this review myself in one week's time, as I happened to be the only SME available for this 
project.
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Returning to the small case example of only 40,000 documents, let us assume a modest, Al-enhanced, first-pass 
review speed of 2,000 files per hour. That means a SME could complete the review in 20 hours.   214 It would 
probably take the SME about 3 hours to master the particular factual issues in the case, so let us assume a total 
time of 23 hours and a review rate for this SME of $ 550 per hour (in a small case like this, SMEs at relatively low 
rates are common, whereas the SME rates can be much higher in larger cases, but the speed of review and 
savings realized can also be much larger). That means an expense for first-pass review (excluding software 
charges) of $ 12,650, which is still less than half the cost of traditional manual review. Under a traditional contract 
lawyer review, where we assume a very fast speed (for them) of 75 files per hour, and a low, unmotivated lawyer 
rate of $ 50 per hour, you have a projected fee of $ 26,666.67.

 [*64]  Thus, even though the SME's $ 550 rate is 11-times higher than the contract lawyer's rate, since the SME is 
26.67 times faster, the net savings are still greater than 50%. That is because it would take the contract lawyers 
533.33 hours to complete the project, and, importantly, they would necessarily do so with a far lower accuracy rate.   
215 They are likely to find far fewer relevant documents than the automated SME approach. This makes clear the 
power and importance of SMEs doing predictive coding work, and why, along with their current scarcity, they are 
now in such demand.   216

Again returning to the example, the slower protections review comes after the first-pass review. Now the highly 
skilled SMEs are no longer required. The lower-paid contract lawyers can do the review on the documents the 
SMEs have determined to be relevant. Assume that the first-pass review found that 10,000 of the 40,000 
documents were relevant. This means that 10,000 documents are subject to confidentiality protections review.   217 
Let us assume this work goes at an average rate of 50 files per hour. This means a final pass review should be 
completed in 200 hours at a cost of $ 10,000. So the base minimum review cost for both passes is $ 22,650.

I say base minimum because there are additional expenses beyond just contract reviewer time, including the 
expense of partner and senior associate management time, direct supervision of contract lawyers, quality control 
reviews, et cetera, plus software costs, which, depending on the vendor and the particular deal, can sometimes be 
very high. Let us assume that there is another $ 7,000 cost here, for a total expense of $ 29,650. You would then 
have completed your review of 40,000 documents at a cost of $ 0.74 per document. That is pretty good. But in 
larger projects, where millions of documents are involved with more realistic prevalence rates, frequently less than 
5%, the savings are even higher, and the per-document rate even lower, sometimes much lower.

All of these costs could be estimated in advance by having a bank of experience to draw upon to know the likely 
costs-per-file range. Still,  [*65]  practitioners should remember that even in the world of repeat litigation, like many 
employment law claims, all projects are different. All document sets are different. They have to, as I like to say, get 

214  Typical predictive coding review projects involve far more documents than this to review and so are able to attain faster 
speeds; still, I have done it in small cases with only 40,000 documents before. The math and cost savings still work with small 
projects like this if the predictive coding software cost is not too high.

215   See, e.g., Maura R. Grossman & Gordon V. Cormack, Inconsistent Responsiveness Determination in Document Review: 
Difference of Opinion or Human Error?, 32 PACE L. REV. 267, 287--88 (2012); Grossman & Cormack, supra note 39, at 14--17, 
24; Roitblat, Kershaw & Oot, supra note 40, at 79; Ellen M. Voorhees, Variations in Relevance Judgments and the Measurement 
of Retrieval Effectiveness, 36 INFO. PROCESSING & MGMT. 697, 714--15 (2000).

216   See David Cowen, Job Market Heating Up for E-Discovery Technologists, Managers, and Attorneys, E-DISCOVERY TEAM 
(Feb. 17, 2013, 8:30 PM), http://e-discoveryteam.com/2013/02/17/job-market-heating-up-for-e-discovery-technologists-
managers-and-attroneys/. 

217   Protections Review is step eight in the EDBP. Supra Diagram 3.
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their hands dirty in the digital mud.   218 Practitioners have to know their ESI collection, which they can only 
accomplish by spending time reading sample documents themselves. Even, for example, in the type of ESI most 
common in e-discovery today--email and attachments--the variances in email collections can be enormous.

The review speeds and thus review costs depend on the density    219 of the documents, the type of documents, 
and the general difficulty in understanding the documents. For example, emails are easier to read than 
spreadsheets, and shorter documents are generally easier to review than longer documents. The difficulty of the 
relevancy determinations also has a major impact on the speed of review. That is where the art of estimation comes 
in, and success will depend on your comprehension and detailed understanding of the project. Just as in building 
cost estimation, the practitioner must understand the blueprints and specifications of any project before having the 
capacity to make a valid estimate.

This is especially true of the SME work. You need to do some sampling to see what review rates apply. How long 
will it take these particular SMEs or contract reviewers to do the tasks assigned to them in this case with this data? 
Sampling is the only reliable way to answer that, especially when it comes to the all-important prevalence 
calculations.

4. A Big Data Example

Let us change the scenario somewhat for a final example. Assume there are 10,000,000 documents after culling for 
the SMEs to review. Assume sampling by an SME showed a prevalence of 10% (somewhat high), and a predictive 
coding review rate of 10,000 files per hour (somewhat slow for Big Data reviews). This means that only around 
1,000,000 documents will need final protection review.   220 More sampling shows the contract reviewers using 
advanced AI-based techniques  [*66]  (smart routing, et cetera) will be able to review 1,000,000 documents at the 
rate of 100 files per hour.

With this information from sampling, you can now estimate a total first-pass review cost of $ 1,000,000 ($ 1,000 per 
hour SME fee x 1,000 hours). Note that this $ 1,000,000 charge compares very well to the actual $ 2,829,349.10 
charge approved in one large case in 2013 as a costs award for computer assisted review.   221 Next you can 
estimate a total final-pass protection review cost of $ 250,000 ($ 25 per hour contract lawyer fee x 10,000 hours).

Also assume, from experience, that other supervision fees and software costs are likely to total another $ 150,000. 
The total cost estimate for the project would thus be $ 1,400,000. That represents a cost to review the total corpus 
of 10,000,000 documents of only $ 0.14 a document.   222

Too high you say? Perhaps it is not proportionate to the value of the case? Maybe it is not proportionate to the 
expected probative value in this case from these 10,000,000 documents, which is something your sampling can 
indicate and can provide evidence to support? Then use ranking to further limit the review costs.

218   See Ralph Losey, "The Hacker Way"--What the E-Discovery Industry Can Learn From Facebook's Management Ethic, E-
DISCOVERY TEAM (Aug. 18, 2013, 9:10 PM), http://e-discoveryteam.com/2013/08/18/the-hacker-way-what-the-e-discovery-
industry-can-learn-from-facebooks-management-ethic/. 

219   Density, yield, and prevalence are terms that all refer to the percent of relevant documents in larger collection. In raw, 
unfiltered data such as email collections, the percent of relevant documents is usually less than 5% and often far less than 1%.

220  10% of 10,000,000 = 1,000,000.

221  This cost is significantly less than the fee approved in Gabriel Technologies Corp. v. Qualcomm, Inc. No. 08cvl992 AJB 
(MDD), 2013 WL 410103 (S.D. Cal. Feb. 1, 2013); Defendants Qualcomm, Inc., Snaptrack Inc., & Norman Krasner's Motion for 
Attorneys' Fees at 26, Gabriel Techs. Corp. v. Qualcomm Inc., No. 08cvl992 AJB (MDD) (S.D. Cal. Oct. 12, 2012), ECF No. 332-
1.

222  $ 1,400,000/10,000,000 = 0.14.
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If the SME's identification of 1,000,000 likely relevant documents was based on a 50% or higher probability ranking 
using predictive coding, then try a higher ranking cut-off. Again, with experience this becomes fairly easy to do 
using sampling and good software. Maybe a 75% or higher ranking cut-off will bring the document count down from 
1,000,000 to 250,000. Or maybe you just arbitrarily decide to use the top ranked 200,000 documents because that 
is all you can afford, or all you think is proportionate for this data and case. That may result in only reviewing 
documents ranked 79% or higher. Either way, you are now only passing the strongest documents along for second-
pass review. You are only producing the documents most likely to have the strongest probative value.

Using the higher cut off, the cost for second-pass protection review would then be 25% of what it was, reduced from 
$ 250,000 for review of 1,000,000 documents, to $ 62,500 to review 250,000 documents. The other fees and costs 
also drop in your experience by 50%, from $ 150,000 to $ 75,000. The total estimate is now $ 1,137,500, instead of 
$ 1,400,000. It  [*67]  has gone down to just over $ 0.11 a document.   223 Assume this $ 1,137,500 number is now 
within your legal judgment to be proportional to this document request. It is now within your budget. You are done, 
and you now try to implement it within projected costs. Sometimes you succeed and the total costs are almost 
exactly what you projected. Other times you will go over, or sometimes maybe even come in under budget. With 
experience, your estimates become more reliable. Typically, a good estimator will estimate slightly on the high side 
so as to be more likely to surprise with savings.

If the $ 1,137,500 number was still not proportional in your judgment or your client's opinion, there are many other 
things to try. Typically I would focus on the bulk culling before the SME first-pass relevancy review. Change the 
custodian count or date range (but please, do not filter using keyword search). Bring the initial 10,000,000 
documents down to 5,000,000 documents, then do the math. Thus, you may be talking about around $ 700,000, 
back to fourteen cents per document. Is that within the budget? Is that an amount that a court is likely to force you 
to spend anyway?

Another approach, one you have to take if further bulk culling is not possible, is to only review a smaller top range of 
the probable relevant documents. For instance, just review the top 10%, the documents with a probable-relevant 
ranking of 90% or higher. In some cases, it may even be appropriate and reasonable to only review the top 1%, 
those with a 99% or higher probable-relevant ranking. The quantity and quality of the top 1% may be so good that 
you do not need to see any additional documents. After all, sometimes it only takes one smoking-gun-type 
document to win or lose a case.

 [*68]  5. All Review Projects Are Different

In order to make a valid estimate for bottom-line-driven proportional review, you must closely study the case and 
review project goals. It is not enough to have handy per-file cost estimates. This move to actual examination of the 
ESI at issue, and study of the specific review tasks, is equivalent to the move in construction estimation from rough 
estimates based on average per square foot prices to a careful study of the budding's plans and specifications and 
a site visit with inspection and measurements of all relevant conditions. No builder would bid on a project without 
first doing the detailed, real-world estimation work. Lawyers must do the same for this method to succeed.

223  The costs of review have come way, way down in the past few years for those who are using AI-based methods. For some 
context on the $ 0.14 and $ 0.11 per document numbers used in this example, back in 2007 the Department of Justice spent $ 
9.09 per document for review in the Fannie Mae case, even though it used contract lawyers for the review work. In re Fannie 
Mae Secs. Litig., 552 F.3d 814, 817 (D.C. Cir. 2009) ($ 6,000,000/660,000 emails). There were no comments by the court that 
this price was excessive when the government later came back and sought cost-shifting. At about the same time, Verizon paid 
about $ 6.11 per record for a massive second-review project that enjoyed large economies of scale and, again, utilized contract 
review lawyers. Roitblat, Kershaw & Oot, supra note 40, at 73, 79 ($ 14,000,000 to review 2.3 million documents in four months). 
A large construction case that went to trial in 2012 incurred a charge per file of $ 2.85 to process, host, and review 2,700,000 
files comprising more than 17 million pages using contract lawyers paid $ 85 per hour. Tampa Bay Water v. HDR Eng'g, Inc., 
No. 8:08-CV-2446-T-27TBM, 2012 WL 5387830, at *2, *15 (M.D. Fla. Nov. 2, 2012); see also Losey, supra note 29. In 2011, 
before AI-enhanced software started to become available, I still saw an average cost of $ 5.00 per file for reviews.
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Even in the same organization, when just dealing with email, the variances between custodians can be tremendous. 
Some, for instance, may have large amounts of privileged communications. This kind of email takes the most time 
to review, and if relevant, to log. High percentages of confidential documents, especially partially confidential ones, 
can also significantly drive up the costs of the second-pass review. All of the many unique characteristics of ESI 
collections can affect the speed of review and total costs of review. That is why parties must look at the data and 
test-sample the emails in the collection to make accurate predictions. Estimation in the blind is never adequate. It 
would be hke bidding on a budding without first reading the plans and specs.

Even when you have dealt with a particular client's email collection before, a repeat customer so to speak, the 
estimates can still vary widely depending on the type of lawsuit, the issues, and the amount of money in controversy 
or the general importance of the case. The opposing counsel and judge can also have a big impact on your 
analysis. The less sophisticated they are on these subjects, the more difficult the task, and the more important it is 
to engage in fair and respectful education efforts.

Although this may seem counter-intuitive, it is easiest to conduct e-discovery in complex, big-ticket cases, 
especially if the goal is to do so in a proportional manner. If there is a billion dollars at issue, a reasonable budget 
for ESI review is fairly large. On the other hand, proportional e-discovery in small cases is a real challenge, no 
matter how simple they supposedly are. Many cases that are small in monetary value are still very complex. And 
complex or not, all cases today have a lot of ESI. The medium to small size cases are where bottom-line-driven 
proportional review has the highest application for cost control and the greatest promise to bring e-discovery to the 
masses.

 [*69]   C. The More-Bang-for-the-Buck-Bottom-Line-Ranked Approach Is Good for Both the Requesting Party and 
the Producing Party

When you are able to use ranking and predictive coding in a bottom-line-driven proportional review, it is much 
easier to persuade the requesting party to accept your proposed budgetary constraints. Failing that, it is much 
easier to persuade the court. The use of AI and predictive-coding ranking so that you only review and produce the 
best documents, the ones with the highest relevancy ranking, is a win/win proposal. It gives everyone the most truth 
for the dollar. This benefits both the producing party, who can thereby budget and avoid disproportionate burdens, 
and the requesting party. The requesting party benefits by a smart search system that finds more relevant 
documents--indeed, the most important documents. They benefit by not wasting their valuable time and resources 
reviewing irrelevant or marginally relevant documents. They are not overburdened by a document dump, an overly 
large production where they have to sort through thousands of barely relevant documents to find a few gems. The 
plaintiffs in the large, multi-district, class-action case, Kleen Products, reached the same conclusion, which is one 
reason why they tried to force the defendants to use predictive coding in their productions.   224

In spite of the Kleen Products precedent, a producing party will often need to sell the benefits of these new methods 
to the requesting party. The requesting party will be more likely to cooperate if they understand the value to them of 
these methods. This often requires the producing party to provide some reasonable degree of transparency for the 
proposed review processes. For instance, tell them if you have an experienced, high quality SME lined up to direct 
the machine learning; share the SME's qualifications and experience.

As discussed, it is important to also engage the requesting party in relevancy dialogues. Make sure you are training 
the machine to find the documents that are really wanted. Clarify the target. If need be, share some examples early 
on of the relevant documents to be used in the training. Invite them to provide documents they consider relevant to 
use in the training. In some cases it may even make sense to invite them to fabricate documents to use for training. 
You can do that yourself as well, with or without their participation, or even knowledge. It makes a powerful 
persuasive tool to document your good faith attempts to try to find documents the requesting party is looking for, 
even if they would be seriously damaging to your case should they exist.

224  Kleen Prods. LLC v. Packaging Corp. of Am., No. 10 C 5711, 2012 WL 4498465, at *5 (N.D. Ill. Sept. 28, 2012).
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 [*70]  Try to make the AI search at least a somewhat collaborative effort. Input on gray-area documents, where 
relevance is uncertain, can often have a big effect on machine learning.   225 If the requesting party refuses to 
cooperate, for instance, by refusing to give a clear idea of what they are looking for, then document your efforts. As 
shown by the three proportionality cases, you need to take any disputes to the judge as early as possible.   226

Use of a collaborative approach, even if it is largely unreciprocated and only partial, is the best way to convince a 
requesting party that your estimates and proportionality positions are reasonable. It is the best way to show the 
requesting party that you are not still stuck in the old paradigm of hide-the-ball discovery games. I cannot overstate 
how important it is to develop trust between opposing counsel on discovery. Often, the only way to do that is 
through some level of transparency. You do not have to disclose all of your search secrets, but you may have to 
keep the requesting party at least partially informed and involved in the process. That is what cooperation looks like. 
It involves honest, good-faith communications. That builds trust and so makes it easier to represent your client's 
interests. It also makes it easier to fulfill the Rule 1 dictates of speedy, inexpensive, and just litigation.

CONCLUSION

The future of discovery involves new methods of technology-assisted discovery where Man and Machine work 
together to find the core truth. This day will come; in fact, it is already here. As the science fiction writer William 
Gibson said: "The future is already here. It's just not evenly distributed yet."   227 The key facts needed to try a case 
and to do justice can be found in any size case, big and small, at an affordable price, but you have to embrace 
change and adopt new legal and technical methodologies. The Bottom-Line-Driven Proportional Review method is 
part of that answer, and so too is advanced-review software at affordable prices. When the two are used together, it 
is a marriage made in heaven.

Regent University Law Review
Copyright (c) 2013 Regent University Law Review
Regent University Law Review

End of Document

225   See supra notes 93--95 and accompanying text.

226   See supra Part III.C.

227  Pagan Kennedy, William Gibson's Future Is Now, N.Y. TIMES, Jan. 15, 2012, at BR1.
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A.I. Is Doing Legal Work. But It Won’t
Replace Lawyers, Yet.
By STEVE LOHR MARCH 19, 2017

Impressive advances in artificial intelligence technology tailored for legal work have

led some lawyers to worry that their profession may be Silicon Valley’s next victim.

But recent research and even the people working on the software meant to

automate legal work say the adoption of A.I. in law firms will be a slow, task-by-task

process. In other words, like it or not, a robot is not about to replace your lawyer. At

least, not anytime soon.

“There is this popular view that if you can automate one piece of the work, the

rest of the job is toast,” said Frank Levy, a labor economist at the Massachusetts

Institute of Technology. “That’s just not true, or only rarely the case.”

An artificial intelligence technique called natural language processing has

proved useful in scanning and predicting what documents will be relevant to a case,

for example. Yet other lawyers’ tasks, like advising clients, writing legal briefs,

negotiating and appearing in court, seem beyond the reach of computerization, for a

while.
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“Where the technology is going to be in three to five years is the really interesting

question,” said Ben Allgrove, a partner at Baker McKenzie, a firm with 4,600

lawyers. “And the honest answer is we don’t know.”

Dana Remus, a professor at the University of North Carolina School of Law, and

Mr. Levy studied the automation threat to the work of lawyers at large law firms.

Their paper concluded that putting all new legal technology in place immediately

would result in an estimated 13 percent decline in lawyers’ hours.

A more realistic adoption rate would cut hours worked by lawyers by 2.5 percent

annually over five years, the paper said. The research also suggests that basic

document review has already been outsourced or automated at large law firms, with

only 4 percent of lawyers’ time now spent on that task.

Their gradualist conclusion is echoed in broader research on jobs and

technology. In January, the McKinsey Global Institute found that while nearly half of

all tasks could be automated with current technology, only 5 percent of jobs could be

entirely automated. Applying its definition of current technology — widely available

or at least being tested in a lab — McKinsey estimates that 23 percent of a lawyer’s

job can be automated.

Technology will unbundle aspects of legal work over the next decade or two

rather than the next year or two, legal experts say. Highly paid lawyers will spend

their time on work on the upper rungs of the legal task ladder. Other legal services

will be performed by nonlawyers — the legal equivalent of nurse practitioners — or

by technology.

Corporate clients often are no longer willing to pay high hourly rates to law

firms for junior lawyers to do routine work. Those tasks are already being automated

and outsourced, both by the firms themselves and by outside suppliers like Axiom,

Thomson Reuters, Elevate and the Big Four accounting firms.

So the law firm partner of the future will be the leader of a team, “and more than

one of the players will be a machine,” said Michael Mills, a lawyer and chief strategy

officer of a legal technology start-up called Neota Logic.
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Surprising Spread

The pace of technology improvement is notoriously unpredictable. For years,

labor economists said routine work like a factory job could be reduced to a set of

rules that could be computerized. They assumed that professionals, like lawyers,

were safe because their work was wrapped in language.

But advances in artificial intelligence overturned that assumption. Technology

unlocked the routine task of sifting through documents, looking for relevant

passages.

So major law firms, sensing the long-term risk, are undertaking initiatives to

understand the emerging technology and adapt and exploit it.

Dentons, a global law firm with more than 7,000 lawyers, established an

innovation and venture arm, Nextlaw Labs, in 2015. Besides monitoring the latest

technology, the unit has invested in seven legal technology start-ups.

“Our industry is being disrupted, and we should do some of that ourselves, not

just be a victim of it,” John Fernandez, chief innovation officer of Dentons, said.

Last month, Baker McKenzie set up an innovation committee of senior partners

to track emerging legal technology and set strategy. Artificial intelligence has stirred

great interest, but law firms today are using it mainly in “search-and-find type tasks”

in electronic discovery, due diligence and contract review, Mr. Allgrove said.

More than 280 legal technology start-ups have raised $757 million since 2012,

according to the research firm CB Insights.

At many of these start-ups, the progress is encouraging but measured, and each

has typically focused on a specific area of law, like bankruptcy or patents, or on a

certain legal task, like contract review. Their software learns over time, but only after

it has been painstakingly trained by human experts.

When Alexander Hudek, a computer scientist whose résumé includes

heavyweight research like working on the human genome project, turned to
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automating the review of legal contracts in 2011, he figured that he would tweak

standard algorithms and that it would be a four-month job.

Instead, it took two and a half years to refine the software so it could readily

identify concepts such as noncompete contract clauses and change-of-control, said

Mr. Hudek, chief technology officer of Kira Systems.

The Kira program sharply winnows the number of documents read by people,

but human scrutiny is still required.

Yet the efficiency gains can be striking. Kira’s clients report reducing the lawyer

time required for contract review by 20 percent to 60 percent, said Noah Waisberg,

chief executive of Kira.

In Miami, Luis Salazar, a partner in a five-lawyer firm, began using software

from the start-up Ross Intelligence in November in his bankruptcy practice. Ask for

the case most similar to the one you have and the Ross program, which taps some of

IBM’s Watson artificial intelligence technology, reads through thousands of cases

and delivers a ranked list of the most relevant ones, Mr. Salazar said.

Skeptical at first, he tested Ross against himself. After 10 hours of searching

online legal databases, he found a case whose facts nearly mirrored the one he was

working on. Ross found that case almost instantly.

Mr. Salazar has been particularly impressed by a legal memo service that Ross is

developing. Type in a legal question and Ross replies a day later with a few

paragraphs summarizing the answer and a two-page explanatory memo.

The results, he said, are indistinguishable from a memo written by a lawyer.

“That blew me away,” Mr. Salazar said. “It’s kind of scary. If it gets better, a lot of

people could lose their jobs.”

Not yet. The system is pretty good at identifying the gist of questions and cases,

but Ross is not much of a writer, said Jimoh Ovbiagele, the chief technology officer

of Ross. Humans take the rough draft that Ross produces and create the final

memos, which is why it takes a day.
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The start-up’s engineers are trying to fully automate the memo-writing process,

but Mr. Ovbiagele said, “We are a long way from there at this point.”

The Good Old Days

James Yoon, a lawyer in Palo Alto, Calif., recalls 1999 as the peak of the old way

of lawyering. A big patent case then, he said, might have needed the labor of three

partners, five associates and four paralegals.

Today, a comparable case would take one partner, two associates and one

paralegal.

Two obvious factors have led to that downsizing: tightened legal spending and

digital technologies that automated some tasks, like document searches, said Mr.

Yoon, a partner at Wilson Sonsini Goodrich & Rosati.

Mr. Yoon uses software tools like Lex Machina and Ravel Law to guide litigation

strategy in his patent cases. These programs pore through court decisions and filing

data to make profiles and predictions about judges and lawyers.

What are the chances a certain motion will be approved by a particular judge,

based on all his or her past rulings? Does the opposing counsel go to trial often or

usually settle cases?

Mr. Yoon compares what he does to the way baseball and football analysts

assess the tendencies of players and coaches on other teams.

The clever software, he said, is “changing how decisions are made, and it’s

changing the profession.”

But its impact on employment would seem to be far less than, say, electronic

discovery. The data-driven analysis technology is assisting human work rather than

replacing it. Indeed, the work that consumes most of Mr. Yoon’s time involves

strategy, creativity, judgment and empathy — and those efforts cannot yet be

automated.
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Mr. Yoon, who is 49, stands as proof. In 1999, his billing rate was $400 an hour.

Today, he bills at $1,100 an hour.

“For the time being, experience like mine is something people are willing to pay

for,” Mr. Yoon said. “What clients don’t want to pay for is any routine work.”

But, he added, “the trouble is that technology makes more and more work

routine.”

Follow Steve Lohr on Twitter @SteveLohr

A version of this article appears in print on March 20, 2017, on Page B1 of the New York edition with the
headline: I, Robot, Esq.? Not Just Yet.

© 2017 The New York Times Company
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Artificial Intelligence Raises Ethical Concerns
For Attys
ByMelissaMaleske

Law360,Chicago(March3,2017,8:39PM EST)--Artificialintelligenceisaprospectinthe
legalindustrythatpromisesgreater accuracy,costsavingsand anescapefrom gruntwork
— butthenewfrontier oflegaltoolspresentsethicalquestionsattorneysneed toaddress,
panelistssaid ataconferenceFriday.

From technology-assisted reviewtoonlineform providerstobrief-writingsoftware,the
toolsthatfallunder theAIumbrellaareleadingtoaparadigm shiftinthelegalindustry,
said attorneysspeakingattheLegalMalpractice&RiskManagementConferencein
Chicago.Butwiththatparadigm shiftcomesalearningcurveregardingtheethical
obligationsattorneysfacewiththisnewclassoflegaltools.

AsmorecourtshavetotakeonthequestionsAIpresents,thingswillbecomeclearer,said
Ronald Minkoff,apartner and head oftheprofessionalresponsibilitygroupatFrankfurt
KuritKlein&SelzPC.Hepointed tothedevelopmentofstandardssurroundinge-discovery
practices.

“That’swhat’sgoingtohappenwithAI,”Minkoffsaid.“Somejudgeisgoingtobecomethe
expertand isgoingtosetrulesthatother lawyersaregoingtostruggletofollow.And
after 10yearsoftrialand error,wewilleventuallycatchup.”

Panelistssaid themostfraughtand uncertainprofessionalobligationthatsoftware
implicatesistheABA’sModelRuleregardingtheunauthorized practiceoflaw,which
prohibitslawyer from practicingwheretheyarenotlicensed.

IntheAIcontext,thequestioniswhether apieceoftechnologycanviolatetherule.
Peopletend totakeoneoftwooversimplified stances,said WendyWenYunChang,a
partner atHinshaw&CulbertsonLLP:Either theybelieveit’stechnicallyimpossiblefor a
computer ever tocommitUPL,or theybelievethataslongasalawyer’sinvolved inthe
processatsomelevel,theuseoftechnologycannotbetheunauthorized practiceoflaw.

Panelistsemphasized thatUPL standardsaregenerallyunclear.Ed Walters,theCEO and
co-founder ofonlinelegalresearchsoftwarecompanyFastcase,said thestandard seemsto
be:“Weknowitwhenweseeit.”Incasesthathaveexplored UPL inthecontextof
software,afewconsistencieshavearisenover theyears,however.

First,softwarecannotpurporttoprovidelegalexpertiseor advice.Texas,for example,has
adopted astatutethatthepracticeoflawdoesnotincludethedesign,creation,
publication,distribution,displayor saleofcomputer softwareor similar products— aslong
astheproductsclearlyand conspicuouslystatethattheyarenotasubstitutefor the
adviceofcounsel.
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Another themethathasemerged from caselawisthatthelevelofanalysisthesoftware
providesmatters.Softwarethatismarketed asdoingmorethanjustfillingoutforms,for
example,mightrunafoulofUPL rules.

“Ifthey’retellingyou,‘Herearethebankruptcyloopholesthatmaybeapplicabletoyou,’
that’smorelikelytobethepracticeoflaw,”said ScottGarner,apartner atUmbergZipser
LLPwhoservesasco-chair oftheOrangeCountyBar Association’sProfessionalism and
EthicsCommittee.“Ifontheother hand theform thatisgenerated isessentiallyjusta
verbatim recitationofwhattheconsumer putsin,thatismuchmorelikelytobefound not
tobethepracticeoflaw.”

Under ABAmodelRules5.1and 5.3,lawyerswithmanagerialauthorityinalawfirm have
adutytosupervisebothlawyersand nonlawyerstoensuretheir conductisinlinewith
professionalobligations.Acommentonrule5.3onnonlawyer supervisionspecificallycites
adocumentmanagementcompanyhired “tocreateand maintainadatabasefor complex
litigation”asanexampleofanonlawyer outsidethefirm towhom therulewould apply.

“It’snotastretchtothinkthatsomeofthesefuturisticAivendorswould fallunder the
documentmanagementcategoryfor purposesofthisrule,”Garner said.

ABAModelRule1.1imposesonattorneysadutyofcompetence,and therulespecifically
encompassesstayinguptodateon“thebenefitsand risksassociated withrelevant
technology.”

Thatdoesn’tmeanalawyer hastobeanexpertinpredictivecodingor useitinevery
case,Garner said,butlawyersshould knowit’soutthereand howitcanbenefitclients.If
aclienthashundredsofthousandsofdocumentstoreviewand allalawyer canoffer asa
solutionareacoupleofassociates,itcould beaproblem.

Trainingand educationalsotiebacktotheconsumer protectionperspectiveofthe
unauthorized practiceoflawand thesupervisoryroleofattorneys.WhileAImaybegood
and gettingbetter,it’sfallible,and there’snosubstitutefor alawyer’sjudgmentand
knowledge.

Minkoffnoted thatlawyerstend tooverestimatetheabilityoftechnologytoworkas
expected.Inthee-discoveryfield,for example,manyassumethatiftheyinputthecorrect
searchtermsor usepredictivecoding,thingswillgooffwithoutahitch.Infact,Minkoff
said,alotdependsonthetechnology,ontheinputsand ontheinteractionsbetweenthe
peopleand themachineastheylearnfrom eachother.

Lawyersinmanagerialrolesalsotend tooverestimatethetechnologicalprowessof
associates,Minkoffsaid.

“Weassumethattheyknowwhatthey’redoing,sowetend toturnitover tothem,”
Minkoffsaid.“Well,mostofthem haven’tbeentrained incomputer scienceand mostof
them don’tknowhowthesethingswork.…Wehavetodoamuchbetter jobattraining
our associatesand ourselvesonthetechnologysideand understandingwhatthese
machinesand theseprogramscanand can’tdo.”

--EditingbyPhilipShea.

AllContent© 2003-2017,PortfolioMedia,Inc.
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Text

 [*241]  Pamela Gray's Artificial Legal Intelligence offers an imaginative, utopian view of the technological 
implementation of legal reasoning. After surveying a number of programs applying artificial intelligence techniques 
to legal reasoning, Artificial Legal Intelligence offers a vision of the law as a holistic entity on the verge of evolving 
into a codified computer system of legal services.   1 In this vision, answers to legal questions would be as readily 
available online as stock quotes, soccer scores, and flight schedules.

Artificial Legal Intelligence presents a thought-provoking approach to both computational models of legal reasoning 
and the use of evolutionary thinking about the law. Drawing on a prodigious amount of research, Gray looks beyond 
the rather technical approach common in the field and attempts to place artificial legal intelligence within the broad 
structure of legal history. This Note first summarizes Gray's vision of a computerized artificial legal intelligence, a 
vision of developments in both technology and legal history. It next discusses how Gray's concept of the future runs 
counter to trends in both artificial intelligence and legal theory in some important ways. At the same time, Gray's 
book, by freeing itself from present technological constraints, provides a wider vision than many more technical 
discussions of artificial intelligence. In particular, her view of the evolution of law brings in social and cultural factors 
often ignored by discussions of legal  [*242]  reasoning. The last part of this Note considers, more broadly, how 
evolutionary analysis can provide a fruitful method for analyzing legal reasoning.

The broad scope of Artificial Legal Intelligence results in rapid coverage of great amounts of material. As a prelude 
to the book's ambitious program, the first chapter quickly covers the development of electronic computers, the first 
endeavors in artificial intelligence to use computers to model human reasoning, and subsequent attempts to apply 
artificial intelligence to the law (pp. 12-68). As Gray's wide-ranging overview shows, a number of creative research 
projects have applied artificial intelligence techniques to the domain of legal reasoning.   2 Three fields of artificial 
intelligence are most relevant to work in the legal area: case-based reasoning, expert systems, and neural 

1   See PAMELA GRAY, ARTIFICIAL LEGAL INTELLIGENCE 305-06 (1997) ("The technology of artificial legal intelligence has 
the potential to redress the contemporary problems of inaccessibility of the law, through a computer codification of legal 
services; it also has the potential to transform the system of social power, which incorporates the legal system, by providing, for 
all people, access to five dimensional legal intelligence."). For a comprehensive list of publications in the field, see Artificial 
Intelligence and Law Publications (last modified Aug. 17, 1998) <http://www.dur.ac.uk/Law/centre/web_ai_a.html>. 

2   See KEVIN D. ASHLEY, MODELING LEGAL ARGUMENT 223-32 (1990) (discussing a number of projects in artificial 
intelligence and legal reasoning).
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networks.   3 Artificial intelligence programs, such as the legal reasoning programs discussed below, can have 
characteristics of more than one of these fields.   4

A number of artificial intelligence systems implement various types of case-based reasoning.   5 A case-based 
reasoning program seeks to solve a problem by relying on solutions to previous, similar problems.   6 Such an 
approach has an obvious affinity to the use of precedents in legal reasoning. Anne Von der Lieth Gardner's GP 
program attempted  [*243]  to use previous cases to distinguish easy from hard cases in the area of contract law 
(pp. 59-61).   7 The Norwegian Research Centre for Computers and Law developed SARA, an attempt to model the 
differing weights given to relevant factors in applying legal norms (p. 33). Kevin Ashley's HYPO system used a 
database of some thirty cases to compare a case to precedent cases, examining whether similarities existed with 
respect to given factors (pp. 62-64).

The second category of artificial intelligence is the expert system, which seeks to reproduce the way that a human 
expert applies her skills to specific types of problems.   8 A notable early project was L.T. McCarty's TAXMAN 
program, which sought to aid the formulation of arguments in tax cases by developing a formal representation of 
legal concepts and arguments (p. 39).   9 Alan Tyree's FINDER program sought to automate the analysis of 
deciding whether a found piece of property belonged to its finder by asking ten key questions and attempting to 
determine the result of the case from the answers.   10 Carole Hafner's LIRS, an effort toward an intelligent 
document retrieval system, developed a formal language to represent the legal concepts of negotiable instrument 
law in order to create a database of cases and statutes linked by those concepts.   11

3  In addition to the fields named above, artificial intelligence also encompasses such areas as natural language processing, 
vision, knowledge-engineering, semantic networks, planning, and problem-solving, among others. See, e.g., STAN FRANKLIN, 
ARTIFICIAL MINDS (1995); RAYMOND KURZWEIL, THE AGE OF INTELLIGENT MACHINES (1990); STUART S. RUSSELL & 
PETER NORVIG, ARTIFICIAL INTELLIGENCE: A MODERN APPROACH (1995); PATRICK H. WINSTON, ARTIFICIAL 
INTELLIGENCE (3d ed. 1992). A good introduction to the field through essays by experts in a number of areas is HAL'S 
LEGACY: 2001'S COMPUTER AS DREAM AND REALITY (David G. Stork, ed. 1997).

4  For example, the HYPO program discussed infra has some characteristics of both a case-based reasoning and expert system. 
Likewise, the LIRS system discussed infra, while not an artificial neural net, has some aspects of a more general "connectionist" 
approach.

5  I use the term "case-based reasoning" here to refer to systems organized functionally around case-law reasoning. The term is 
often used in several different ways in the artificial intelligence literature.

6  An excellent source for materials on case-based reasoning, with an emphasis on law related projects, is the CBR Web Server 
(visited Dec. 9, 1998) <http://cbrwww.cs.umass.edu>, from Professor Edwina Rissland's Case-Based Reasoning Group of the 
Department of Computer Science at the University of Massachusetts at Amherst.See also JOHN ZELEZNIKOW & DAN 
HUNTER, BUILDING INTELLIGENT LEGAL INFORMATION SYSTEMS: REPRESENTATION AND REASONING IN LAW 
(1994) (general discussion of research in application of artificial intelligence to law).

7   See ANNE GARDNER, AN ARTIFICIAL INTELLIGENCE APPROACH TO LEGAL REASONING (1987). Note that the GP 
program also incorporated a rule-based approach, characteristic of some expert systems.

8   See generally RICHARD E. SUSSKIND, EXPERT SYSTEMS IN LAW (1987); KURZWEIL, supra note 3, at 283-303. I note 
that there is not an absolute distinction between case-based reasoning systems and expert systems.

9   See L. Thorne McCarty, Reflections on TAXMAN: An Experiment in Artificial Intelligence and Legal Reasoning, 90 HARV. L. 
REV. 837 (1977).

10   See Alan L. Tyree, FINDER: An Expert System (last modified Dec. 20, 1997) 
<http://www.law.usyd.edu.au/alant/aulsa85.html>. 

11   See CAROLE D. HAFNER, AN INFORMATION RETRIEVAL SYSTEM BASED ON A COMPUTER MODEL OF LEGAL 
KNOWLEDGE (1981).

12 Harv. J. Law & Tec 241, *242
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A third relevant field of artificial intelligence is the work on artificial neural networks.   12 Neural networks are 
intended to function in a way analogous to the networks of neurons that comprise the brain.   13 In a neural network, 
the input points are connected to output points by a  [*244]  simulated network.   14 The network can be "trained" by 
adjusting the interconnections or adding new connections in the network, until a given input produces the desired 
output. Once the network is properly adjusted, it should yield the correct output for future inputs. Because a neural 
network should learn a rule based on a number of cases, and should be flexible enough to adjust to new cases, the 
application of the concept to legal reasoning has been readily noted (p. 67). However, there have been few 
attempts to implement artificial neural networks that perform legal reasoning (perhaps for reasons that will be 
discussed below). The greatest difficulty is that the "input" of a legal case is much broader and harder to define than 
in other applications, such as pattern recognition with medical images. In addition, a neural network yields output in 
a less predictable manner than a case-based program or expert system. Applied to the legal domain, a neural 
network would give a result without the reasons for it -- a "black-box" approach that fits poorly with the need for 
justifications in the legal world. Nevertheless, there have been steps toward using artificial neural networks to 
determine the weight given to factors in a set of legal decisions (pp. 66-67).   15

Thus, there have been a number of projects that claim some progress toward automating legal reasoning. This 
naturally raises the question, to what extent do the programs actually model the task at issue, or, alternatively, 
succeed in producing results similar to human decisions? Artificial Legal Intelligence, however, gives little attention 
to these questions. Nor does the book spend much time on the larger philosophical issues that have loomed over 
the field in recent years: whether it is possible for machines to be intelligent, to understand concepts, or to have 
consciousness.   16 The debate on such issues has attracted attention from disciplines ranging across philosophy, 
computer science, neuroscience, and physics.   17 Participants have staked out a  [*245]  range of positions, from 
the idea that people are simply machines that can be emulated, to the opposite extreme, where human 
consciousness and intelligence are inherently beyond human technological capacity.   18

Artificial Legal Intelligence steers clear of these deep, muddy, embattled waters. Gray also does not linger over 
questions of how well existing programs actually perform legal reasoning. Instead, the book makes the questionable 
assumption that artificial intelligence will be achieved, and turns to a vision of a future, all-encompassing computer 
system. Gray bases this vision on two interrelated views of the law: "holistic legal intelligence" (pp. 75-114) and 

12   See MOHAMAD H. HASSOUN, FUNDAMENTALS OF ARTIFICIAL NEURAL NETWORKS (1995); FRANKLIN, supra note 3, 
at 121-40; KURZWEIL, supra note 3, at 139-42, 547. Neural networks could have a number of applications in law beyond 
modeling legal reasoning. See generally Michael Aikenhead, The Uses and Abuses of Neural Networks in Law, 12 COMPUTER 
& HIGH TECH. L.J. 31 (1996).

13   See KURZWEIL, supra note 3, at 139-40.

14   See id. at 139-42 (discussing how such connectionist approaches have devised increasingly complex networks, with 
additional layers and more sophisticated means of adapting).

15  For example, Gray discusses the NEUROLEX project, a "multi-layer perceptron which could learn the weighting involved in a 
set of legal decisions, and produce all the equivalent rules." GRAY, supra note 1, at 66-67.

16   See, e.g., DANIEL C. DENNETT, CONSCIOUSNESS EXPLAINED (1991); MARVIN MINSKY, THE SOCIETY OF MIND 
(1985); ROGER PENROSE, THE EMPEROR'S NEW MIND: CONCERNING COMPUTERS, MINDS, AND THE LAWS OF 
PHYSICS (1989); JOHN SEARLE, THE REDISCOVERY OF THE MIND (1992).

17   See DENNETT, supra note 16, at 253-82 (discussing debate over feasibility of artificial intelligence and consciousness, 
ranging over neuroscience, cognitive science, philosophy, psychology, computer science, and philosophy).

18   Compare MINSKY, supra note 16 (suggesting that artificial intelligence could be achieved by combining a range of simpler 
programs called agents that accomplish various discrete tasks), with SEARLE, supra note 16 (suggesting artificial intelligence 
and consciousness are not feasible on philosophical grounds).
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"cyclic paradigms of legal intelligence" (pp. 115-36). These concepts make explicit some major assumptions of 
more modest approaches to computerizing legal reasoning.

The term, "holistic legal intelligence," has a contemporary ring, but the concept captures several widespread 
assumptions about legal reasoning that have long buttressed the legal profession. In this view, legal reasoning is 
a unique, autonomous form of reasoning. The advocacy and advising of lawyers, like the decision-making 
processes of judges, rely on specialized skills that use concepts and rules of inference that could be represented in 
symbolic form. Accordingly, Gray presents the development of holistic legal intelligence as the progression of a 
single discipline, in the same way that physics can be described as a series of developments within a single domain 
(pp. 98-114). Indeed, Gray goes on to associate legal intelligence with the "science of legal choice" (p. 137). Legal 
reasoning is seen as simply a process of "moving from one unit of legal data to the next to make a selection" (p. 
168). This view binds together the idea that law is an autonomous discipline with the notion that the law consists of 
its formal representations, whether in statutes, cases, or other written embodiments, and that such representations 
are linked together by a coherent logic of some sort (p. 75-168). Both assumptions -- law's autonomy and law's 
formalizability -- would pave the way for the law to be captured in a single computer program as Gray envisions.

The other principal reason Gray offers for the likely computerization of the legal process is a theory about the 
historical development of legal systems, termed "cyclic paradigms of legal intelligence" (p. 115). In this view, each 
legal system evolves through successive life cycles, and each  [*246]  life cycle in turn is comprised of five stages: 
"ritual, common law, theory, casuistry, and codification" (p. 115). Gray accordingly describes the history of the 
Roman and English legal systems as respectively divided into these five stages. In the ritual stage of Roman law, 
blood feuds between clans were supplanted as dispute mechanisms by the decision-making of patrician priests, 
who performed the tasks of the legal system through formalized rituals and invocation of memorized rules (p. 116). 
The formation of the Roman republic saw a transition to the common law stage, where the principles of written civil 
law and specialization of administrative and judicial officials replaced the arbitrary decision-making of priests (pp. 
118-19). The stage of theory began when Roman jurists developed Roman natural law, influenced by theoretical 
approaches adopted from Greek philosophy and rhetoric (pp. 121-23). In the succeeding stage of casuistry, the 
spread of Roman law across the empire to peoples unfamiliar with Roman legal theory opened the way to judicial 
proceedings geared more to particularized, fact-based reasoning than application of the abstractions of the theory 
stage (pp. 127-28). The final stage, codification, came with the Theodosian Code and the Justinian Code which 
succeeded earlier, less comprehensive efforts (pp. 132-35).

The Roman legal system, in Gray's view, was succeeded in evolutionary fashion by the English legal system, 
likewise divided into five stages. The ritual stage, in the ninth to eleventh centuries, saw efficient, if arbitrary, trials 
by ordeal -- determining guilt or innocence by whether the accused would heal after being burned by a hot iron or a 
cauldron of boiling water, or by whether the accused floated when dropped in a stream (p. 117). Less violent was 
the ritual of oath, where success of a claim depended simply on how many "oath-helpers" a party could recruit in 
support (pp. 116-17). The common law stage, running from the twelfth to fourteenth centuries in Gray's model, 
replaced trials by ordeal or oath with advocacy in verbal form before itinerant royal justices, or in more vigorous 
form with trial by battle (pp. 119-21). Courts developed and sought governance from customary law rather than 
divine intervention (pp. 121-22). The theory stage coincided with an increase of the powers of Parliament during the 
fifteenth through seventeenth centuries (pp. 123-26). Rather than adhering strictly and literally to customary law, 
courts took a more abstract approach, with two important developments: analogical reasoning from precedents 
permitted broader application of legal principles, and the institution of courts of Chancery permitted equitable 
considerations to override mechanical legal results (pp. 124-26). Gray sees the stage of casuistry in English law as 
extending from the eighteenth century to the present. Systematic reporting of judicial decisions, together with the 
tomes of  [*247]  Blackstone and others, permitted the construction of a comprehensive body of law resting on legal 
principles defined through particular cases (pp. 128-30).

The English legal system, in Gray's view, now stands on the brink of the codification stage. Gray notes that some 
areas of English law have been reduced to consolidated legislation or to systematically organized judicial precedent 
(p. 135). Gray argues that the sheer volume and complexity of English law means the system will be unworkable 
without computer codification. Fortunately, conscious choice rather than historical forces will determine which route 
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the English system takes: "There is now an opportunity to review legal intelligence, and consciously determine any 
evolutionary leap in the form of codification" (p. 135). Such a codification would go well beyond making legal 
materials accessible online; rather, artificial intelligence would provide the equivalent of a lawyer or judge, in 
computer form (pp. 135-36). Such a development, Gray suggests, is necessary not only to preserve the functioning 
of the English legal system but also to preserve the autonomy of the legal system. Extending her analogy from 
Roman history, Gray warns that unless "designer programs" preserve the vitality of the English legal system, 
political authority will be overrun by forces from the East, as was the case with Rome, with the European Union 
bureaucrats of Brussels playing the role of the Huns and Visigoths (pp. 135-36).

The latter third of Artificial Legal Intelligence is devoted to Gray's vision of an artificial intelligence program that 
would function to automate the "collective legal intelligence" (pp. 197-314). Such a system, Gray suggests, could be 
SURMET (SURvival METasystem), a "legal information system containing both the knowledge and processes of 
human intelligence" (p. 204). SURMET would have subsystems for evolutionary ethics and principles, for 
knowledge, and for the law itself (p. 203). Evolutionary principles and ethics would be included to foster the survival 
of humans and culture, on the theory that the law is "a method by which people survive" (p. 209). Such a system, a 
"Leviathan computer codification of English legal expertise," could provide enormous social benefits. All people, not 
just clients able to retain lawyers, would have ready access to legal expertise at all times. Making the legal system 
thus universally accessible, Gray suggests, would strengthen the social contract among people by spreading the 
benefits of the law (p. 313). There would be a "new, rationalised social cohesion through the legal system" (p. 10). 
The social security afforded by such universal legal aid would in turn foster other advances in human  [*248]  
endeavor (p. 134).   19 Such benefits would not be restricted to the English legal system. On the theory that the 
underlying forms of legal intelligence in various jurisdictions are similar, a single form of intelligent program could 
process the laws of various countries (p. 2).

Gray wisely makes little effort to describe how such programs would be built from existing technologies or their 
foreseeable successors. Indeed, the feasibility of such an enterprise receives little discussion in the book. One of 
the few discussions of actual implementation comes in her characterization of legal intelligence as "four 
dimensional" (p. 223). The four dimensions are, first, the concepts of law; second and third, the arrangements of 
such legal concepts to suit the plaintiff and defendant respectively; and fourth, the resulting legal outcome or 
strategy (pp. 222-23). So characterized, Gray argues the law is made more readily amenable to computerization. 
Even if that novel and ambitious claim holds (and the book offers little specific guidance on how particular cases 
would actually fit into such a paradigm), it would be only one step toward bridging the vast gulf between present 
computer legal systems and what Gray envisions.

Gray's vision is so futuristic as to defy specific argument. The capabilities of computers in the distant future is pure 
speculation at this time. Indeed, Gray's picture of a fully computerized legal process runs counter to trends in the 
study of both artificial intelligence and legal reasoning. With respect to artificial intelligence, Gray speaks as though 
the first projects in artificial legal intelligence have shown the way toward computer implementation of legal 
reasoning. But, as with artificial intelligence research generally, the picture is more complex. As many researchers 
have noted in recent years, the prospects that artificial intelligence programs will replicate human cognition have 
paradoxically diminished with research.   20 The more work that is done in the area, the more difficult the problem 
seems to be. Several decades ago, when electronic computers were new and rapidly assuming tasks that had 
previously taken great amounts of human work, many confident predictions were made that the time of true 
machine intelligence was not far off.   21 Indeed, in succeeding years, computer programs were created  [*249]  that 

19  Gray broaches the possibility that "users of virtual metaphysical universes may evolve as a species suited to space travel." 
GRAY, supra note 1, at 134.

20   See generally HAL'S LEGACY, supra note 3.

21   See STEVEN LEVY, ARTIFICIAL LIFE: THE QUEST FOR A NEW CREATION 115 (1992) (discussing the failure of early 
predictions of artificial intelligence); see also KURZWEIL, supra note 3 (discussing "the enthusiasm, romanticism, and 
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could accomplish difficult tasks -- proving mathematical theorems, making calculations, even suggesting diagnosis 
of illness based on symptoms.   22

What has gradually proved to be the most resistant to computerization, however, are the things that people do 
easily: natural language communication, common sense reasoning, interpreting facts in context, and devising 
explanations. The general trend in artificial intelligence is mirrored in the legal arena. Ambitious early statements 
have been replaced by more limited projects. However, the relatively limited success in implementing legal 
reasoning in artificial intelligence does not mean that efforts in the field have not been fruitful. Such projects 
constitute some of the most interesting work on legal reasoning. In trying to fit legal reasoning to the rigid 
constraints of computer programming, researchers have achieved a number of detailed and disciplined descriptions 
of how lawyers approach legal problems.

To give a sense of the state of the art of artificial legal intelligence, I will briefly describe the HYPO program 
discussed by Kevin Ashley in his book, Modeling Legal Argument.   23 HYPO seeks to evaluate disputes about 
trade secrets law using some thirty cases.   24 HYPO does not actually use the judicial opinions in the cases. 
Rather, a person reads each case and decides, for each of a list of factors relevant to trade secret cases, whether 
the factor, such as whether plaintiff and defendant make competing products, whether defendant was formerly an 
employee of plaintiff, whether defendant paid an employee with knowledge of plaintiff's product to leave plaintiff, or 
whether plaintiff disclosed the alleged trade secret to any one, is present in the case. Accordingly, if there were 
sixteen factors,   25 the actual data input for a case might be: 0010 0110 1110 1001. To use the program to select 
relevant precedents for a fact setting, the person similarly determines if each factor is present in the set of facts to 
be tested.   26 In other words, a person would run through the set of facts using the list of factors, and input 
something like 1100 1010 1011 1111. HYPO then compares the input to the thirty cases in the data base and 
returns the cases it selects as closest to the fact setting, indicating whether defendant or plaintiff was successful in 
each  [*250]  case.   27 To determine which cases are most relevant, the program checks for the presence of certain 
factors in both the input pattern and the case in the database.   28 To determine which cases are most helpful to 
defendant or plaintiff's position, HYPO looks for similar clusters of factors in cases in the database that were 
decided for each party.   29

Ashley makes no claim that HYPO automates the analysis of trade secrets cases. In such a mechanical framework, 
most of the reasoning is still done by the human involved, in deciding whether each factor appears in each case. 
Rather, the project has considerable value because it shows what remains to be done before fully automated legal 
reasoning can even be considered. HYPO omits all consideration of the policies behind trade secret law and 
ignores the ambiguity and vagueness inherent in the application of legal concepts to factual settings. The HYPO 
approach also assumes that a complete list of factors can be constructed. Of practical necessity, potentially 
determinative factors, such as whether the information was already public, whether defendant reverse-engineered 

immodesty of the early AI field"). Perhaps the best known example of the early optimism about artificial intelligence is NORBERT 
WIENER, CYBERNETICS, OR CONTROL AND COMMUNICATION IN THE ANIMAL AND THE MACHINE (1961).

22   See KURZWEIL, supra note 3, at 135, 331-32, 401.

23   See ASHLEY, supra note 2.

24   See id.

25  HYPO appears to use thirty-one factors, which would fit conveniently in a binary system of storage. See id. at 261-63.

26   See ASHLEY, supra note 2.

27   See id. at 57-62.

28   See id. at 58-61.

29   See id. at 174-77.
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the product, or whether a release had been signed, are not even considered.   30 No matter how long a list of 
factors one devises, a good lawyer can always think of one more. Likewise, analysis of an actual case could hardly 
be restricted to a given set of precedents in trade secret law, nor could a lawyer ignore the possibility of a cause of 
action under some other theory, such as tort or patent law.

Even after restricting the analysis to the given cases, the mathematical tracking of the factors hardly conforms, as 
Ashley notes, to how they would influence a court. For example, Ashley includes an extended discussion of why 
factors relevant to a case could not be simply assigned numerical weights or even a particular hierarchy.   31 
Rather, the role that a factor plays in case analysis is "highly contextual and depends on individual problem 
situations."   32 Ashley discusses other considerations that make case law reasoning difficult to fit into artificial 
intelligence paradigms: cases are not consistently "positive or negative exemplars of concepts,"   33 applying simple 
legal terms often requires reaching more complex legal conclusions,   34 vague legal rules resist  [*251]  attempts to 
make them precise,   35 and the relationship between legal principles and analogical reasoning has yet to be 
described in a satisfactory way.   36

Indeed, Gray is perhaps a little too generous in referring to existing programs as models of legal analysis, where 
they actually perform much more mechanical tasks. Despite the occasional exaggerated description of a system's 
capabilities or what it represents for future developments, none of the developers claims that his program can 
accomplish the most basic task of a lawyer: to read and understand a case or a statute. Indeed, in legal artificial 
intelligence, as in artificial intelligence generally, the last few decades have shown that the cognitive tasks that are 
easy for humans prove most difficult for computers.   37 Common sense interpretation of ordinary verbal 
communications are well beyond the capabilities of any computerized system to date   38 (although of course 
computers can do many things well beyond human mental capability, such as "remember" verbatim any number of 
judicial opinions, even if they cannot understand them).

The obstacles that have prevented automation of the verbal and reasoning skills that humans take for granted 
include a need for contextual knowledge,   39 an inability to deal with language's ambiguity and uncertainty,   40 and 

30   See id. at 261-63.

31   See id. at 174-76.

32   Id. at 175.

33   Id. at 225.

34   See id. at 224-25.

35   See id. at 227.

36   See id. at 231-32.

37   See KURZWEIL, supra note 3, at 299, 302-07 (describing the difficulty artificial intelligence programs have in dealing with 
broad domains of knowledge, with ambiguous language, and with contextual communication); M. MITCHELL WALDROP, MAN-
MADE MINDS: THE PROMISE OF ARTIFICIAL INTELLIGENCE 44-48 (1987) (discussing how artificial intelligence programs 
have limitations that would be easily overcome by common sense).

38   See Roger C. Shank, I'm Sorry, Dave, I'm Afraid I Can't Do That: How Could HAL Use Language, in HAL'S LEGACY, supra 
note 3, at 171 (discussing how artificial programs to date have fallen far short of human standards in understanding natural 
language); WALDROP, supra note 37, at 77-84 (detailing limitations caused by the need for contextual knowledge in interpreting 
sentences).

39   See Shank, supra note 38, at 182-86 (discussing how understanding communication in context requires a great deal of 
previous experiences to provide relevant knowledge).
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an inability to plan for all contingencies.   41 All of  [*252]  these apply to the area of legal reasoning, for the law is a 
very generalized activity, dependent on verbal communication and full of ambiguity, contradiction, and amorphous 
reasoning. Reasoning by analogy, the type of reasoning most often seen as characteristic of legal reasoning, is 
likewise extremely resistant to effective computerization. Indeed, there is still no generally accepted description of 
legal reasoning.   42

The rather mechanical nature of existing artificial intelligence programs generally is reflected in the programs built to 
model legal reasoning tasks. The most interesting thing about these projects is not what they do but rather what 
they do not do. The greatest value in attempts to automate legal reasoning may lie in showing just how difficult the 
project really is.   43 Thus, the author of the HYPO program, in attempting to automate the analogical reasoning 
process, identified which aspects of analogical reasoning could be readily modeled and which aspects require a 
deeper theory than presently available.   44 Likewise, the process of designing the Legal Information Retrieval 
System led to "several insights about semantics and modeling," as well as showing the need for broader databases, 
increased semantic power, and a natural language interface.   45

Moreover, a comparison of those computer projects with existing legal practice undercuts Gray's suggestion that 
artificial legal intelligence appeared with the computer and is on the verge of taking over the law. Rather, most 
forms of computerized artificial intelligence have long-established counterparts in the more mundane world that one 
might call paper legal intelligence. Indeed, these counterparts, with the advantage of much more time and 
resources spent in development, still far outdistance the computer projects in scope and achievement. For example, 
computerized case-based reasoning systems echo the well-known West Key Number system, which organizes the 
law into subject  [*253]  matter areas, then divides each area into dozens of categories and subcategories. The Key 
Number system, of course, is a blunt instrument, but certainly no less accurate than any of the computer systems 
and far greater in scope. Likewise, expert systems are nothing new to the lawyer, who has always relied on a 
simple but effective expert system: the legal form. A well-designed legal form -- be it for a real estate closing, a 
motion to dismiss for lack of personal jurisdiction, or a software contract -- does what an expert system does: it 
attempts to reproduce the steps that a human expert would follow in addressing a problem. But like computerized 
expert systems, forms are also subject to mistakes if misused. Using the wrong form for a jurisdiction can easily 
lead to dire consequences.

Richard Susskind's thoughtful writings on legal expert systems reflect the shift in artificial intelligence from early 
optimism to measured skepticism, even as attempts to create artificial intelligence have greatly increased 

40   See KURZWEIL, supra note 3, at 303-06 (describing how ambiguity inherent in natural language communication poses great 
difficulties for program design). For example, the sentence, "time flies like an arrow" could be interpreted in at least four 
completely different ways. Id.

41   See David E. Wilkins, That's Something I Could Not Allow to Happen, in HAL'S LEGACY, supra note 3, at 305 (describing 
how the enormous number of possibilities in a series of events has made automated planning one of the most problematic fields 
of artificial intelligence).

42  Some notable theories of legal reasoning appear in STEVEN J. BURTON, AN INTRODUCTION TO LAW AND LEGAL 
REASONING (1987); EDWARD H. LEVI, AN INTRODUCTION TO LEGAL REASONING (1949); Scott Brewer, Exemplary 
Reasoning: Semantics, Pragmatics, and the Rational Force of Legal Argument by Analogy, 109 HARV. L. REV. 925 (1996) 
(proposing theory of legal reasoning by analogy based on C. S. Pierce's theories of inference); Cass R. Sunstein, On Analogical 
Reasoning, 106 HARV. L. REV. 741 (1993) (proposing that legal reasoning by analogy permits reasoning in specific cases 
where relevant general principles are not completely theorized).

43   See generally Edwina L. Rissland, Artificial Intelligence and Law: Stepping Stones to a Model of Legal Reasoning, 99 YALE 
L. J. 1957 (1990) (a broad survey of the area, detailing difficulties in implementing AI and lessons learned).

44   See ASHLEY, supra note 2, at 230-32.

45   Id.
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knowledge of human reasoning. In his 1987 work, Expert Systems in Law,   46 Susskind surveyed work in the field 
and suggested that, although none of the existing systems came close to duplicating the work of human experts, a 
deeper approach, incorporating jurisprudential theory, could yield legal expert systems that would rival or surpass 
lawyers in many core tasks. By 1996, Susskind recognized in The Future of Law that although certain well-defined 
tasks could be automated, a more useful approach would be to look to how information technology could be 
incorporated into the practice of law, rather than replace it.   47 Thus, rather than automating the reasoning of a 
lawyer, information technology at present is better suited to augmenting the lawyer's ability to retrieve and organize 
information and to communicate with others.   48

Accordingly, artificial intelligence projects in law, as in other fields, have become more modest in their aspirations. 
Rather than seeking to emulate the entire process of legal reasoning, developers devise programs that perform 
specific, well-defined tasks. Case-based reasoning projects seek to provide retrieval of relevant documents. Expert 
system projects take the users through the preliminary steps of common types of cases. More ambitious projects 
like neural networks are few in number, very likely because researchers have not identified many promising 
possibilities. This general trend runs counter to Gray's view that a huge program could automate all aspects of legal 
reasoning,  [*254]  indeed the entire legal process. Such a program may or may not prove feasible in the distant 
future, but is too remote from the present state and direction of the art.

As noted above, however, Artificial Legal Intelligence looks beyond issues of technological feasibility. The book's 
proposal that artificial intelligence will be the next step in law ultimately rests not on technological grounds but rather 
on a historical theory. English law is on the verge of the stage of codification, the argument runs, and the complexity 
and volume of law require that such codification take the form of computer systems that can perform the tasks of 
lawyers and judges. Just as the Roman legal system was inevitably codified, so must the English legal system 
inevitably become computerized in its final stage.   49

Gray offers a very useful framework for thinking about the history of a legal system, but her position lacks a 
deterministic force. She offers no reason why a legal system would not follow a different path. A system could react 
to the overflowing of casuistry by retreating to theory rather than progressing to codification. Indeed, a broader look 
at legal history raises similar questions. The English legal system (rather than the continental systems, which 
certainly use more explicit Roman concepts in both legal education and the legal system   50 ) seems a 
counterintuitive choice as the successor to the Roman legal system. On a broader level, why should succeeding 
systems pass through all the stages from the starting point instead of building on one another? If the English 
system is indeed the successor to the Roman, why would it start again at the stage of ritual, which seems more like 
a reversion than an evolution?

Another possible objection to using the theory to predict the computerization of the legal process is that the need for 
a development does not necessarily make the development itself feasible. Even if one assumes that a stage of 
codification is now imminent, Gray offers little support for the argument that the law has become so voluminous and 
complicated that only computerization can maintain the viability of the system. Such a claim requires some way of 
measuring the complexity of such a system and a way of showing where it would exceed the limits  [*255]  of 
present methods. More important, however, is the non sequitur between the argument that the legal system will 

46  SUSSKIND, supra note 8.

47  RICHARD E. SUSSKIND, THE FUTURE OF LAW (1996).

48   See id. at 120-25.

49   See generally KARL MARX, DAS KAPITAL VOLS. I-III (1867, 1885, 1894); OSWALD SPENGLER, THE DECLINE OF THE 
WEST (rev. ed. 1928).

50   See NORBERT HORN, HEIN KOTZ & HANS G. LESER, GERMAN PRIVATE AND COMMERCIAL LAW 12 (Tony Weir, 
trans., Oxford University Press, 1982) ("The legacy of Roman law has conduced to a greater clarity in the language used in laws 
and contracts on the Continent, whereas the common lawyer's approach to a problem is often more practical.").
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overload unless it is computerized, and the claim that such computerization is therefore feasible. Just because 
people need to do something does not imply that it can be done.

Gray's vision of a computerized legal system thus depends on the success of the strongest claims both for legal 
reasoning and for artificial intelligence, coming at a time when proving such claims seems increasingly difficult. The 
book has the fault of being too generous. Artificial Legal Intelligence views "legal intelligence" as the accumulated 
legal knowledge and expertise of centuries, viewed as an upward progression toward ever more exact application 
of legal principles (p. 75).   51 Accordingly, the book takes an uncritical stance toward the numerous, and 
sometimes contradictory, claims about legal reasoning. Gray suggests incorporating as many views of legal 
reasoning as possible into the future computerized legal Leviathan. Legal reasoning has been characterized in 
many ways, and Gray's model seeks to include all of them. According to this view, "theoretical choice," "dialectic 
choice," "relative choice," "list choice," "spectrum choice," "paradoxical circular choice," "inductive choice," 
"deductive choice," "hierarchical choice," "granular choice," "temporal choice," "procedural choice," "combinatorial 
choice," and "boundary choice," all have a place in the program (pp. 140-50). In this approach, Gray simply reflects 
a difficulty that legal artificial intelligence has long faced. In order to attempt to model legal reasoning, one needs to 
start with a description of what legal reasoning is. Yet, there are many theories of legal reasoning, none with any 
greater claim to validity than the rest. But before envisioning a world run according to such theories, one should first 
consider the substantial grounds for skepticism about the claims made for legal reasoning. In other words, all the 
competing theories about legal reasoning cannot simultaneously be correct, so there would be no need for such a 
program to incorporate them all. Indeed, a program that incorporated all theories of the law would presumably yield 
some very strange results.

A recent book that incisively criticizes some of the grander claims made for legal reasoning, and in so doing 
illustrates the risks of taking such theories as given, is Paul Campos's Jurismania.   52 Campos suggests  [*256]  
that it is useful to think of the present American legal system as showing signs similar to symptoms of mental 
illness: obsessively perfectionist and abnormally attentive to minor details.   53 The root cause, Campos suggests, is 
that the legal system regularly attempts to do the impossible. Cases are frequently disputes within a "social and 
legal equilibrium zone," meaning that neither legal rules nor social norms dictate the outcome.   54 Legal rules and 
social policies are so numerous, contradictory, and vague that it is impossible to determine a single outcome. 
Rather than recognizing reality, however, the American legal system permits the parties and a succession of courts 
to sink as many resources as possible into trying to do the impossible and uncover the "right" result. Thus, a faith in 
rationality drives the system to irrational efforts. One need not accept every part of this view to see its potential 
implications for a fully computerized legal system. Such a program might take a single case and happily hum along 
forever, perhaps pausing periodically to issue interlocutory rulings. Even if legal reasoning is not as quixotic as 
Campos suggests, one clearly would not want simply to transfer all theories of legal reasoning without reservation 
into a program that would then govern human disputes.

The proliferation of theories of legal reasoning is not the only fundamental obstacle to a program automating legal 
reasoning. The very idea that legal reasoning exists as a distinct form of reasoning is also increasingly less 
accepted. Rather, trends in legal theory run more toward showing how legal reasoning borrows freely from other 
types of reasoning. Scholars and lawyers once generally assumed that legal reasoning was a specialized type of 
thinking that could be practiced exclusively with the traditional tools of the lawyer: cases, statutes, and analogical 

51   See GRAY, supra note 1, at 75 ("Collective intelligence . . . consists of the paradigms which legal experts have, create, use, 
and pass down through legal practice, education and training. Since time immemorial, legal experts have contributed to legal 
intelligence, according to their understanding of what it is, and how it is evolving.").

52  PAUL F. CAMPOS, JURISMANIA: THE MADNESS OF AMERICAN LAW (1998).

53   See id. at 88-92.

54   Id.

12 Harv. J. Law & Tec 241, *255



Page 11 of 14

reasoning.   55 Recent attempts to analyze legal reasoning, however, borrow widely from other fields in order to 
describe how lawyers reason. In addition, law has become widely multi-disciplinary in nature. Economics, critical 
theory, political science, and other disciplines are increasingly integrated into legal theory and the law itself. These 
developments make construction of a program to automate legal reasoning even more elusive, for they would 
require such a program to incorporate ever wider fields of human endeavor.

With an eye toward considering the role of artificial intelligence in studying legal reasoning, the remainder of this 
Note turns to a different  [*257]  approach to the study of legal reasoning, one that nevertheless shares two of 
Gray's central concerns. Gray's vision of legal reasoning is both computational and evolutionary. But digital 
computer science is not the only approach to computational thinking, and a cyclic paradigm of legal history is not 
the only way to think of the law in evolutionary terms. Another way of thinking about the law and legal reasoning is 
the model of evolution by natural selection, both evolutionary psychology and the evolution of the law itself.   56 
Here, I will briefly survey how thinking about legal reasoning in evolutionary terms provides several useful insights.

Evolutionary psychology attempts to analyze mental processes by considering how the forces of natural selection 
shape our cognitive abilities.   57 It is thus computational in a different sense from computer science.   58 While 
artificial intelligence compares thinking to algorithmic processes, evolutionary psychology seeks to explain 
psychological faculties by their adaptive value.   59 This approach to thinking proceeds on the useful assumption 
that "the mind is a system of organs of computation, designed by natural selection to solve the kinds of problems 
our ancestors faced in their foraging way of life, in particular, understanding and outmaneuvering objects, animals, 
plants and other people."   60 Evolutionary psychology (although it has its own intellectual hazards) offers a useful 
model for thinking about legal reasoning that does not rely on legal scholars' models.

The work in evolutionary psychology that bears most directly on the law is the study of what has been called the 
"moral sense."   61 Moral issues evoke not just intellectual interest but visceral reaction. People have a very strong 
sense of what they consider to be right and wrong, and much of the legal system is devoted to rationalizing those 
sentiments. Evolutionary psychology offers a number of interesting, though highly speculative, explanations. These 
observations are less a guide to the logic of legal reasoning than a way to uncover possible  [*258]  biases in 
reasoning that purports to be following legal principles. Analysis shows that moral feelings, although honestly 
expressed, may often be self-serving, even self-deceptive.   62 In short, evolutionary pressures would favor a "moral 
instinct" that serves the individual, rather than society at large. This calls into question the many aspects of the legal 
process that rely on unbiased or neutral actions of judges, jurors, and witnesses. In particular, it counsels some 
skepticism about the ability of judges to engage in pure legal reasoning unmindful of the collateral effects.

55   See generally Richard A. Posner, The Decline of Law as an Autonomous Discipline 1962-1987, 100 HARV. L. REV. 761 
(1987).

56  For a broad survey of cognitive science, reflecting considerable influence of evolutionary theory, see STEVEN PINKER, HOW 
THE MIND WORKS (1997). For a book that addresses more generally how Darwin's idea of evolution by natural selection has 
broadly influenced a number of scientific fields, see DANIEL C. DENNETT, DARWIN'S DANGEROUS IDEA (1995).

57   See PINKER, supra note 56, at 22-23.

58   See id. at 26.

59   See id. at 36-39.

60   Id. at 21.

61  ROBERT WRIGHT, THE MORAL ANIMAL: THE NEW SCIENCE OF EVOLUTIONARY PSYCHOLOGY (1994); Amy L. Wax, 
Against Nature: On Robert Wright's The Moral Animal, 63 U. CHI. L. REV. 307 (1996).

62   See id.
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Another area of study in evolutionary psychology with great relevance to legal reasoning is the apparent human 
faculty for devising explanations. Just as people have an innate ability to learn languages, so too people appear to 
have an innate ability to devise explanations for their experiences.   63 The evolutionary argument for such a faculty 
is straightforward. There would have been considerable adaptive value for primates able to come up with fruitful 
hypotheses about their environment and about the other primates that competed with them for resources. Over 
time, then, forces of natural selection would favor those who inherited such a capacity. Empirical research, as well 
as common experience, seems to support the existence of such a faculty.   64 As with other ideas in evolutionary 
psychology, the idea of such an innate ability is hardly novel. In the nineteenth century, Charles Sanders Pierce, 
whose pragmatic philosophy has deeply influenced recent legal scholarship, proposed that the human mind must in 
part be configured to make sense of the world.   65 Such an important cognitive ability must surely play a role in 
legal reasoning. Many analyses of legal reasoning do contain references to how legal rules can act as hypotheses, 
to explain disparate cases or give the reason behind certain rules.   66

Evolutionary thinking allows us to compare the development of an explanatory faculty as a survival mechanism, and 
the use of such a faculty in legal reasoning. If it is a product of evolution, then early humans used it to do things like 
categorize animals and plants, predict  [*259]  their properties, and make use of them.   67 In such an environment, 
false hypotheses might be readily recognized, rejected, and abandoned. In the context of legal reasoning, however, 
a legal explanation is less likely to be subject to testing. Accordingly, we should learn to exercise a certain 
skepticism about theories and other conclusions that we make.

Combining the two areas above leads to some cautionary thinking about legal reasoning. Moral reasoning may 
sometimes be self-serving. Explanatory reasoning, in legal domains, may provide useful hypotheses that are not 
subject to testing against facts. Accordingly, we might suppose that there is a particular risk of legal reasoning 
developing explanations that are appealing, but are actually self-serving.

One might also note that although there is widespread agreement that people are good at formulating hypotheses 
to explain their experiences, there is little knowledge of just how we do it. Until that mental process is understood 
(and there are no indications that this will happen soon) it seems unlikely that anyone will be able to write computer 
programs to do the same thing. For this reason, areas of reasoning, such as legal reasoning, that rely on 
explanatory inferences, are likely to remain difficult to model with computers.

Evolutionary psychology might also supply food for thought not just about legal reasoning, but about the reasoning 
of those affected by the law. Legal theory makes a number of assumptions about how the law affects the decisions 
of individuals. Evolutionary psychology might help question those assumptions. A timely example is the role of 
status in affecting behavior, and how that could affect the law and economics approach to legal theory. Economic 
analysis of law centers on how law affects the incentives for people to make decisions. Economics traditionally 
assumes that people take actions that they see as being in their best interest, characterized in rather materialistic 
terms. Evolutionary psychology asserts, however, that people are motivated not just by materialistic desires but also 

63   See PINKER, supra note 56, at 323.

64   See id.

65   See RICHARD A. POSNER, THE PROBLEMS OF JURISPRUDENCE 26-28 & n.41 (1990) (discussing of the effect of 
Pierce's philosophy of pragmatism on legal theory, in a leading jurisprudence book itself relying extensively on Pierce); see also 
Jeremy Paul, The Politics of Legal Semiotics, 69 TEX. L. REV. 1779 (1991) (discussing application to law of semiotics, which 
originated with Pierce); Steven D. Smith, The Pursuit of Pragmatism, 100 YALE L. J. 409 (1990).

66   See, e.g., Brewer, supra note 42; LEVI, supra note 42; Sunstein, supra note 42.

67   See PINKER, supra note 56, at 323.
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by concerns of status. Accordingly, economic analysis of law should pay more attention to the effect of status 
considerations.   68

Beyond evolutionary psychology, one can apply evolutionary thinking to the development of the law itself, as some 
recent scholarship illustrates. Legal rules and institutions develop over time, and may be influenced by forces 
analogous to natural selection. Rules "compete" in the sense that individuals and groups choose which rules to 
adopt. Thus,  [*260]  recent scholarship has analyzed the forces that might influence how norms originate   69 and 
spread among populations.   70 Similarly, some have analyzed how early society could select from competing legal 
structures.   71

Another way that evolutionary thinking could be used in analyzing legal reasoning is to ask how the law has 
adapted to human capabilities. Terrence Deacon, building on the work of Noam Chomsky, has argued that the 
development of language must have been influenced in part by human cognitive capabilities.   72 The law can 
hardly be equated with language, which plays a central role in human interaction and cognition. But the law, or 
some system of rules, has likely accompanied culture throughout recent stages of evolution. Accordingly, it might 
be fruitful to consider how the law has adapted to human cognitive capabilities. For example, the most basic form of 
legal argument is argument from cases.   73 With or without legal training, people seem to take naturally to the use 
of precedent as argument. Even children quickly show the ability to rely on previous "cases" to support their 
arguments.   74 It would be interesting to see if such skills could be linked to evolutionary developments, and 
likewise to see if other forms of argument are less adaptable to human cognitive abilities.

Evolutionary thinking offers a lot to the study of legal reasoning, but it also contains many intellectual hazards. In 
particular, one risks justifying existing rules or institutions on the basis that some selection process must have 
culled them as superior. Though evolutionary analysis can help to generate useful hypotheses about law and legal 
reasoning, such hypotheses should be measured carefully against empirical facts.

 [*261]  CONCLUSION

Artificial Legal Intelligence has a powerful vision of the benefits of a perfectly informed, unbiased, and capable legal 
system. But such an optimistic view of the evolution of law undercuts a greater contribution of artificial intelligence 
techniques to the study of legal reasoning -- the identification of a need for close and skeptical examination of the 
legal reasoning process.   75  Artificial Legal Intelligence proceeds on the assumption that law will steadily evolve 
toward the ideal system portrayed. But evolutionary forces simply cause adaptations, which can be for better or for 
worse. Accordingly, a broader evolutionary model should look not just to the potential of law, but to its limitations.

68  Some law and economics scholarship has paid heed to the effect of status concerns. See Richard H. McAdams, Relative 
Preferences, 102 YALE L.J. 1 (1992).

69   See Richard H. McAdams, The Origin, Development and Regulation of Norms, 96 MICH. L. REV. 338 (1997).

70   See Randal C. Picker, Simple Games in a Complex World: A Generative Approach to the Adoption of Norms, 64 U. CHI. L. 
REV. 1225 (1997).

71   See Mark F. Grady & Michael T. McGuire, A Theory of the Origin of Natural Law, 8 J. CONTEMP. LEGAL ISSUES 87 
(1997).

72   See TERRENCE W. DEACON, THE SYMBOLIC SPECIES: THE CO-EVOLUTION OF LANGUAGE AND THE BRAIN 
(1997). For a very clear introduction to Chomsky's theory of language and its implication for cognitive science see STEVEN 
PINKER, THE LANGUAGE INSTINCT (1994).

73   See LEVI, supra note 42.

74   See ASHLEY, supra note 2, at 196-201.

75   See Rissland, supra note 43, at 1959-60.
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Text

 [*269]  I. INTRODUCTION

The Internet is still experiencing explosive growth,   1 and has become an increasingly common form of advertising 
and communication in commerce and the practice of law. The global World Wide Web and Internet are being 
embraced by the legal community, including legal practitioners in the District of Columbia, at a phenomenal pace. 
More and more lawyers are using the Web to promote their practices, disseminate information, communicate with 
clients and prospective clients, conduct legal research, and carry on the practice of law. Lawyers are using Web 
pages to solicit class-action plaintiffs, participate in real-time chat forums, conduct computer-mediated dispute 
resolution, bid for legal engagements, and for many other uses.   2 Today, almost all large law firms and many 
 [*270]  small firms and solo practitioners have websites.   3 This growing use of the Web by lawyers, both nationally 

1  Internet traffic is now doubling in volume every year rather than every one hundred days as initially predicted. Andy Grove, We 
Can't Even Glimpse the Potential, BUS. WK., Aug. 25, 2003, at 86. The number of Americans using the Internet has surged 
1,315% since 1993, from roughly 90,000 people in 1993 to more than 137 million people at the end of 2000. U.S. 
GOVERNMENT WORKING GROUP ON ELECTRONIC COMMERCE, Leadership for the New Millennium: Delivering on Digital 
Prosperity, ANN. REP. 3 (2000). See generally The Ass'n of the Bar of the City of New York Comm. on Prof'l & Judicial Ethics, 
Op. 1998-2 (1998) [hereinafter N.Y.C. Op. 1998-2].

2   See, e.g., Daniel Backer, Choice of Law in Online Legal Ethics: Changing a Vague Standard for Attorney Advertising on the 
Internet,  70 FORDHAM L. REV. 2409 (2002); Mark Hankins, Ambulance Chasers on the Internet: Regulation of Attorney Web 
Pages,  1 J. TECH. L. & POL'Y 3 (1996); William E. Hornsby, Jr., Ethics Rules for Ads May Cover Web Sites, NAT'L L.J., Jan. 
29, 1996, at C1; The Internet is Virgin Territory for Lawyers, PA. L. WKLY., Apr. 1, 1996, at 7; Carol McHugh Sanders, Rush To 
Marketing Via Internet Could Snare Law Firms in Web of Advertising Rules, CHI. DAILY L. BULL., Nov. 17, 1995, at 1; Todd 
Woody, An Internet Free-for-All, CONN. L. TRIB., Jun. 10, 1996, at 26 (stating that some lawyers have refrained from 
implementing websites because of the ethical concerns). While lawyers are more actively using the Web and law firm websites 
have become commonplace, Susan Gilbert, ethics counsel for the D.C. Bar, notes "lawyers still hesitate when it comes to 
actively using the Internet to solicit clients or find legal work." Susan D. Gilbert, Adventures in Cyberspace, WASH. LAW., May 
2001, at 8, available at http://www.dcbar.org/for_lawyers/washington_lawyer/may_2001/ethics.cfm. 

3  Jeffrey E. Kirkey, Legal Ethics in Cyberspace: Keeping Lawyers and Their Computers out of Trouble,  18 T.M. COOLEY L. 
REV. 37, 46-47 (2001) (noting that in November 1994, five American law firms had websites but today the total number of law 
firm websites "range in the thousands, and more and more attorneys believe that a Web presence is just as important as a 
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and internationally, is raising numerous complex ethical questions. Lawyers need to appreciate the numerous 
ethical and potential malpractice issues raised by the Internet.   4

The global reach of the Internet has greatly complicated determining how ethical standards are applied. The 
Internet is a global network of interconnected computers.   5 Websites are available anytime to anyone, anywhere in 
the world, who has access to the Internet.   6 As such, websites are in essence storefronts with worldwide 
exposure. There are no countries or state borders on the Internet. There are usually no prescribed office hours. The 
Internet is not limited by geographic, temporal, or jurisdictional boundaries.   7 A potential client in one jurisdiction 
may access information about an attorney in another jurisdiction with the same ease as a lawyer located in the 
potential client's forum.   8

Legal ethics has become extraordinarily complex with substantial differences among countries and states.   9 
Because of the worldwide scope and universal accessibility of the Internet, there are serious questions as to which 
ethics laws, rules and opinions apply, whether locally, nationally, or internationally.   10 These  [*271]  questions 
involve an appreciation of the technology that is constantly changing.   11 Changes in technology may affect the 
balance of interests and the application of the rules to ethical issues. These circumstances create great complexity 
and uncertainty in the law of ethics on the Internet. The complexity and uncertainty in the law of ethics vests local 

yellow pages").

4   See, e.g., id. at 37.

5 SeeBensusan Rest. Corp. v. King, 937 F. Supp. 295, 297 (S.D.N.Y. 1996) ("The Web site is a general access site, which 
means that it requires no authentication or access code for entry, and is accessible to anyone around the world who has access 
to the Internet."), aff'd126 F.3d 25 (2d Cir. 1997);see also id. at 297 n.1 (quoting MTV Networks v. Curry, 867 F. Supp. 202, 203 
n.1 (S.D.N.Y. 1994):

Judge McKenna of this court described the Internet as follows:

The Internet is the world's largest computer network (a network consisting of two or more computers linked together to 
share electronic mail and files). The Internet is actually a network of thousands of independent networks, containing several 
million "host" computers that provide information services. An estimated 25 million individuals have some form of Internet 
access, and this audience is doubling each year. The Internet is a cooperative venture, owned by no one, but regulated by 
several volunteer agencies.

Id. at 203 n.1 (citations omitted). A site is an Internet address that permits users to exchange digital information with a particular 
host, see MTV Networks, 867 F. Supp. at 203 n.2, and the World Wide Web refers to the collection of sites available on the 
Internet. See Benusan Rest., 937 F. Supp. at 297.

6   Reno v. ACLU, 521 U.S. 844, 851 (1997);  see also Pa. Bar Ass'n Comm. on Legal Ethics & Prof'l Responsiblity, Informal Op. 
98-85 (1998) [hereinafter Pa. Op. 98-85] ("Anyone, anywhere in the world with a computer, modem and Internet connection can 
access World Wide Web pages through the medium of the Internet.").

7   See, e.g., Pa. Op. 98-85, supra note 6, at 1. In a recent D.C. Bar ethics opinion, it was noted that "the very name, World Wide 
Web, highlights the reach of [Internet] communications far beyond the bounds of any particular legal jurisdiction . . . [and] the 
potential applicability of other jurisdictions' rules of professional conduct." D.C. Bar Ass'n Legal Ethics Comm., Op. 302 (2000) 
[hereinafter D.C. Op. 302].

8  Backer, supra note 2, at 2410.

9   See id.

10   See Pa. Op. 98-85, supra note 6.

11   See Hankins, supra note 2.
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authorities with great power to enforce local legal ethics requirements.   12 The ethics rules and issues applicable to 
the use of web-pages and Internet technology have become very important to lawyers. These ethical rules are also 
being challenged as state barriers that prohibit many forms of socially desirable Internet-delivered legal services 
and the provision of legal information or advice over the Internet.   13 In this article, many of these ethical issues will 
be identified and examined; however, in light of the complex and dynamic nature of the subject, we will just scratch 
the surface of this topic.

There are many reasons why lawyers and law firms are constructing or have established websites. Some of the 
reasons include providing two-way instant communication with existing clients, potential for new business, broad 
and cost-effective means of disseminating information, competitiveness and client relations. Law firms are including 
directory information, legal content and notices,   14 practice area specific information, biographical attorney 
information, recruiting information, press releases and other information providing legal services over the Internet.   
15 Some law firms are operating as "virtual law firms." Many law firm websites also have links to other sites.   16 
With these links, users are able to "move seamlessly between documents, regardless of their location."   17 The 
ethical issues addressed in this paper are not specific to any jurisdiction. Because of the nature of the World Wide 
Web and the distinctive nature of Internet communications, the applicability of other jurisdictions' rules of 
professional conduct and related choice of law issues must be kept in mind. Moreover, the ethical issues addressed 
by the District of Columbia as well as  [*272]  other state bar ethics committees serve as important references to 
understanding these new ethical issues.

II. RULE 7.1: COMMUNICATIONS CONCERNING A LAWYER'S SERVICES

One of the key Model Rules of Professional Conduct ("Model Rules") impacted by the Internet is Rule 7.1. Rule 
7.1(a) provides that "[a] lawyer shall not make a false or misleading communication about . . . the lawyer's services. 
A communication is false or misleading if it: (a) contains a material misrepresentation of fact or law, or omits a fact 
necessary to make the statement considered as whole not materially misleading."   18

III. WEB-BASED ADVERTISING

12   See Jacob A. Stein, An Embarrassment of Ethics, WASH. LAW., May/June 1996, at 68. ("Complexity in the law of ethics, 
inexorably developing uncertainty, places great power in the enforcer. In the case of legal ethics, the enforcer is whoever 
happens to be the local bar counsel.").

13   Panelists Debate Proper Balance Between Competition, Competency in Online Lawyering,  3 COMPUTER TECH. L. REP. 
433 (2002) [hereinafter FTC Workshop].

14  Law firms, for example, are publishing class action legal notices on their websites to complement other forms of legal notice. 
In a recent ethics opinion, the D.C. Bar Legal Ethics Committee determined that it is permissible for lawyers to use Internet-
based Web pages to seek plaintiffs for class action lawsuits as long as they comply with all applicable D.C. Rules of Professional 
Conduct. D.C. Op. 302, supra note 7.

15  A New York ethics committee approved the concept of a virtual law practice that provides legal services over the Internet so 
long as the attorney complies with all applicable ethical obligations. N.Y. State Bar Ass'n Comm. on Prof'l Ethics, Op. 709 (1998) 
[hereinafter N.Y. Op. 709]. Similarly, Ohio permits rendering on-line legal advice for a fee as long as ethical requirements and 
other constraints for rendering legal services are observed. Ohio Bd. of Comm. on Grievances & Discipline, Op. 99-9 (1999).

16   See Russ Bleemer, Law Firms Staking Out Home Turf in Cyberspace, N.J. L.J., Jun. 5, 1995, at 1.

17   See  Bensusan Rest. Corp. v. King, 937 F. Supp. 295, 298 n.2 (S.D.N.Y. 1996) (quoting Shea v. Reno, 930 F. Supp. 916, 
929 (S.D.N.Y. 1996)),  aff'd.  126 F.3d 25 (2d Cir. 1997).

18  MODEL RULES OF PROFESSIONAL CONDUCT Rule 7.1(a) (2003) [hereinafter MODEL RULES].
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Many bar ethics committees are receiving inquiries concerning the use of web-pages by attorneys as a means of 
obtaining clients.   19 Many jurisdictions have determined that the advertising rules adopted by local bar 
associations apply to websites.   20 With rare exception, web-pages are viewed as, and are likely to be determined 
to be, commercial speech that the Constitution permits the states to regulate.   21 States may place "reasonable 
restrictions on the time, place, and manner of lawyer advertising."   22 While it is possible to implement a website 
that does not contain any advertising content or propose a commercial transaction,   23 the prudent course of action 
for lawyers is to comply with the ethical rules applicable to attorney advertising, publicity, solicitation and 
communications  [*273]  with clients. Due to the wide variance in ethical rules, this is a lot easier to say than it is to 
implement. For example, Iowa, Texas, Florida, North Carolina, South Carolina, Pennsylvania, Arizona, Connecticut, 
Illinois, Alabama, Kentucky, Michigan, Missouri, New York City, New York, Tennessee, Vermont, California, Utah, 
Virginia, Mississippi, as well as the District of Columbia, have each provided specific guidance on law firm websites. 
Several years ago, the District of Columbia Bar Legal Ethics Committee determined that it saw "nothing untoward in 
lawyers communicating about their services through web sites, provided that such communications comply with our 
general rules governing lawyer communications with clients."   24 Some jurisdictions have established specific 
requirements with respect to these website communications.

A. IOWA

Iowa rendered an ethics ruling as to the propriety of an Iowa law firm or an out-of-state law firm with an office in 
Iowa having a website on the Internet.   25 Iowa determined that such lawyer home-pages and websites are 
generally designed to promote the firm and to sell legal services of the firm and constitute advertising.   26 As such, 
in the Iowa ruling, Iowa determined that the websites of law firms and lawyers must conform to the Iowa Code of 

19   See id. The D.C. Bar Legal Ethics Committee has cited New York, Connecticut, Illinois, Utah, North Carolina, and 
Pennsylvania as examples of states applying the ethics rules to web-based advertising. See id., at n.1.

20   See, e.g., Todd Woody, Online Law: The Virtues of the Virtual Practice, RECORDER, Apr. 25, 1996, at 4 ("California treats 
Web pages as advertising, applying the same prohibitions against false and misleading statements long used to regulate print 
and broadcast statements."); see also ABA/BNA, Advertising and Solicitation: Internet, LAW. MAN. ON PROF. CONDUCT 
81:551 (2003) (stating that posting on the World Wide Web is permitted by Tennessee ethics rules but must comply with 
advertising and publicity rules).

21 SeeBates v. State Bar of Arizona, 433 U.S. 350 (1977) (striking down broad based ban on lawyer advertising which was found 
to constitute protected commercial speech).

In commercial speech cases, then, a four-part analysis has developed. At the outset, we must determine whether the 
expression is protected by the First Amendment. For commercial speech to come within [the First Amendment], it at least 
must concern lawful activity and not be misleading. Next, we ask whether the governmental interest asserted is substantial. 
If both inquiries yield positive answers, we must determine whether the regulation directly advances the governmental 
interest asserted and whether [the regulation] is not more extensive than is necessary to serve that interest.

44 Liquormart, Inc. v. Rhode Island, 517 U.S. 484, 500 n.9 (1996) (citing Central Hudson Gas & Elec. Corp. v. Public Serv. 
Comm'n of N.Y., 447 U.S. 557, 566 (1980)).

22  Keith Forkin, Web Pages as Lawyer Advertising, VILL. INFO. L. CLINIC (1996) (unpublished paper written for the Villanova 
Information Law Clinic), at http://vls.law.vill.edu/academics/jd/courses/info-law-clinic/FORKINF.HTM. 

23   See Hornsby, supra note 2.

24  D.C. Op. 302, supra note 7.

25   See Iowa Bd. of Prof'l Ethics & Conduct, Formal Op. 96-02 (1996) [hereinafter Iowa Op. 96-02].

26   See id.; Joan C. Rogers, How Do Advertising Rules Apply to Lawyers on the 'Net?, ABA/BNA LAW. MAN. ON PROF. 
CONDUCT, Feb. 21, 1996, at 37.
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Professional Responsibility for Lawyers ("Iowa Code") provisions governing advertising and must comply with DR2-
101 and DR2-105 (including publishing required disclosures) and with pertinent ethical considerations and related 
formal opinions.   27 The Iowa ruling further states that disclosures must be on the homepage or on the first screen 
of each page.   28 The disclosures must be on the homepage of the website, as well as on any other page 
containing biographical information, other than the name, address, telephone number and fax numbers.   29 
Furthermore, if the website is sponsored by an entity other than the lawyer, and contains references other than 
name, address, telephone number and fax number it must comply with the Iowa Code of Professional 
Responsibility. Problematically, Iowa only permits electronic media ads "in the geographic area in which the lawyer 
maintains offices or in which a significant part of the lawyer's clientele resides."   30 Iowa also provides guidance 
with respect to specialization, disclosures, and disclaimer language on associated websites.   31

 [*274]  B. TEXAS

Texas has also published guidelines on Internet advertising. In May 2003, the Advertising Review Committee of the 
State Bar of Texas ("Texas Advertising Review Committee") revised its March 1996 Interpretive Comment 17 and 
determined that certain publications on the Internet or similar services are public media advertisements subject to 
the advertising rules in Part 7 of the Texas Disciplinary Rules of Professional Conduct.32 These advertising rules 
require lawyers to submit copies of their advertisements before, or at the time they first appear, along with a fee, 
which is currently set at $ 75.00. 33 The filing requirements apply to the initial access page as well as to web-based 
display or banner ads and associated target pages. 34 As of June 1, 1996, lawyers publishing a web-page must file 
a hard copy of the first screen and any subsequent material changes in format with the Texas Advertising Review 
Committee. 35 The Texas State Bar Advertising Committee revised Interpretive Comment 17 in July 2003. 36 Pre-
approval for the first screen is available under the Texas rules, although pre-approval is not required. 37 Texas does 
not require that information linked to the first screen be filed with the Texas Advertising Review Committee unless 
the information is "primarily concerned with solicitation of prospective clients." 38 Texas, in its lawyer advertising 

27   See Iowa Op. 96-02, supra note 25.

28   See id.

29   See id.

30  Rogers, supra note 26, at 42.

31   See Iowa Op. 96-02, supra note 25.

32  Tex. State Bar Advertising Review Comm., Interpretive Comment 17 (revised May 2003), available at 
http://www.texasbar.com/members/license/adreview/comment17.asp [hereinafter Tex. Cmt. 17].

33   See id.; TEX. DISCIPLINARY RULES OF PROFESSIONAL CONDUCT Rule 7.07(a) (2003); see also 
http://www.texasbar.com/members/license/adreview/appform.pdf (containing an application form for "Lawyer Advertising and 
Written Solicitation").

34   See Tex. Cmt. 17, supra note 32.

35  Rogers, supra, note 26, at 39; see generally Alicia Philley, The Bar as Cybercop: Despite Criticism, The Ad Review Panel 
Prepares to Patrol the Internet, TEX. LAW., Oct. 16, 1995, at 1 (discussing the pros and cons of subjecting Web pages to ethics 
regulations); Sanders, supra note 2 (outlining new Web page rules in various states).

36   See Tex. Cmt. 17, supra note 32 (pertaining to attorney advertising on the Internet and revised July 30, 2003).

37   See Rogers, supra note 26, at 39.

38  Philley, supra note 35.
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rules, lists the following types of information as not being concerned primarily with solicitation and therefore as not 
being subject to the filing requirement:

Newsletters; news articles; legal articles; editorial opinions; illustrations; questionnaires, fact or opinion survey 
forms; announcement of office openings and relocations; request for proposals or information from the public; 
legal product specifications; E-mail and E-mail response forms; attorney biographical information; 
announcement of personnel changes; attorney and support staff recruiting; job openings; legal development 
[sic] and events, including verdicts, judgments, court rulings, administrative rulings, and/or legislation; 
announcement of seminars and events, including on-line registration forms  [*275]  therefor; links to other 
Internet sites (legal or otherwise); and entertainment/amusement devices.   39

Even though Texas treats the foregoing information as not primarily concerned with solicitation of prospective 
clients, any such information must still comply with the requirements enumerated in the Texas advertising rules.   40 
For example, attorney biographical data and listing of accomplishments must be accompanied by the required 
disclaimers.   41 The "intended initial access page" must also disclose "the name of the lawyer or law firm 
responsible for the content of the site," and "if areas of law are advertised or claims of special competence are 
made . . . a conspicuously displayed disclaimer regarding such claims must be present," and must specify the 
geographical location of the lawyer's or law firm's principal office.   42 Any ad in violation that is filed with the Texas 
Advertising Review Committee is automatically sent to the Grievance Committee.   43 The Texas Advertising 
Review Committee has been cracking down on attorneys who fail to file their web-page materials,   44 and 
anonymous sources have been sending questionable computer ads to the Grievance Committee for review.   45 
Furthermore, Texas has determined that a presence on the Internet is within the scope of the Texas Advertising 
Review Committee's review.   46

Texas also requires compliance with its specialization requirements. Typically, law firms with offices in Texas will 
note in their Web site disclaimer that "attorneys . . . unless otherwise indicated in an individual attorney biography 
are not 'certified specialists' and are not certified by the Texas Board of Legal Specialization."   47

C. FLORIDA

The Florida Bar Ethics Department determined "information that a lawyer makes available to the public about the 
lawyer or the lawyer's services via the Internet, or similar computer-based technology, is considered a form of 
lawyer advertising."   48 Websites or homepages are considered computer ads in Florida,  [*276]  and as such are 

39   Id.

40   See id.

41   See id.

42  Tex. Cmt. 17, supra note 32.

43   See Philley, supra note 35.

44   See id.

45   See id. The anonymous tipsters are apparently other lawyers squealing on their competitors. Id. There is a definite fear that 
the ethical rules will be used to minimize competition by local law firms and attorneys. Unfair competition is a major concern.

46   See Sanders, supra note 2.

47  An example of this disclaimer may be seen at Piper Rudnick, LLP's website, at http://www.piperrudnick.com/disclaimer.html. 

48  Rogers, supra note 26, at 39.
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subject to the Florida Rules of Professional Conduct ("Florida Rules").    49 With respect to such computer ads, the 
Florida Bar's Ethics Department also indicated that such ads may not contain dramatizations or testimonials.   50 
Like Texas, Florida requires that any computer ads, like other lawyer advertising, must be filed for review with the 
Florida Bar's Standing Committee on Advertising, unless the ad contains limited, basic information, as specified in 
the Florida Rules.    51 The filing requirements for computer ads provide that "the lawyer must file a 'hard copy print-
out of the ad' and 'a statement of when and where the ad will appear', along with payment of a $ 50 filing fee."   52

For websites only, the homepage must be filed with the Florida Bar's Standing Committee on Advertising.   53 
Previously, Florida did not exempt any subsequent pages that were linked to the first page, and some lawyers even 
filed copies of materials linked electronically to their website.   54 Websites must conform with Florida's lawyer 
advertising regulations.   55 The advertising guidelines apply to the homepage and information beyond the 
homepage.   56 These advertising rules apply to the content of the subsequent pages in the website, as well as 
linked information even though they are now exempt from filing.   57 Only a hard copy of the homepage, the URL for 
the website, and payment of a $ 100.00 filing fee need be submitted to the Florida Bar Standing Committee on 
Advertising to comply with the filing requirement for lawyer websites.   58

The Florida Bar also requires that a hiring disclosure be included on the homepage of a website. This disclosure 
may be available online and should state as follows: "The hiring of a lawyer is an important decision that should not 
be based solely upon advertisements. Before you decide, ask us to send you free written information about our 
qualifications and experience."   59

Another requirement the Florida Bar has specified for websites is the disclosure of all geographic locations in which 
the advertised lawyers are licensed to practice.   60 Also, the Florida Bar requires that the homepage not  [*277]  
include statements about the lawyer or law firm that are merely self-laudatory, or that describe or characterize the 
quality of the lawyer's services.   61

49   See id. at 40.

50   See id.

51   See id.

52   Id.

53   See Rogers, supra note 26, at 40.

54   Id. at 40.

55  FLA. BAR STANDING COMM. ON ADVERTISING, HANDBOOK ON LAWYER ADVERTISING AND SOLICITATION 4 (6th 
ed. rev'd 2002), available at 
http://www.flabar.org/TFB/TFBResources.nsf/Attachments/3AC2BAA33CF257D885256B29004BDEE8/$ 
FILE/2002.pdf?OpenElement [hereinafter FLA. ADVERTISING HANDBOOK].

56   See id. at 14-15.

57   See id.

58   See id. at 5.

59   Id. at 11.

60   See FLA. ADVERTISING HANDBOOK, supra note 55, at 5.

61   See FLA. RULES OF PROFESSIONAL CONDUCT Rule 4-7.9(c) (2003).
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Florida offers a "Quick Reference Checklist" to assist attorneys in developing ads that comply with the Florida 
Rules, which include specific rules regulating electronic communications.   62

D. ARIZONA

Generally, Arizona does not require that websites be submitted to the State Bar and Supreme Court for approval.   
63 However, Arizona requires lawyers to retain a copy of their website in some retrievable format, and to record 
when and where the website was used.   64 Arizona also requires that the cities where the lawyer has offices and/or 
will actually perform work must be disclosed.   65

Furthermore, many law firms refer to clients in their website. Arizona obligates lawyers to obtain client consent 
before providing a list of existing clients, and requires lawyers to explain whether firms to which the website 
provides links are affiliated.   66 While obtaining client consent is appropriate in any event, Arizona is one jurisdiction 
that requires such consent. It is a good practice to obtain the consent to use the client's name and mark as part of 
the engagement letter process.

E. NEW YORK CITY

The Association of the Bar of the City of New York Committee on Professional and Judicial Ethics has issued an 
opinion finding that "a law firm website that seeks to interest existing or potential clients in retaining the firm 
constitutes advertising and other publicity within the advertising rules."   67 This opinion does not require law firms 
to file a copy of their website, but it does require that law firms maintain a copy of their website for at least one year.   
68 The determination to exempt websites from filing was based on the conclusion that lawyer websites should be 
treated like broadcast advertising for purposes of the filing requirement.   69 This opinion also notes that law firms 
establishing a discussion area on their websites should exercise caution and vigilance to avoid establishing an 
attorney-client relationship, as well as any impermissible solicitation or advertising.   70

 [*278]  F. NEW YORK STATE

In discussing whether an attorney may operate and advertise a trademark law practice over the Internet, the New 
York State Bar Association Committee on Professional Ethics noted, among other matters, that any Internet 
advertisement should inform a potential client of the jurisdiction in which the attorney is licensed, and should not 
mislead the potential client into believing that the attorney is licensed in a jurisdiction where the attorney is not 

62   See FLA. ADVERTISING HANDBOOK, supra note 55, at 21-25.

63   See State Bar of Ariz. Comm. on Rules of Professional Conduct., Op. 97-04 (1997).

64   See id.

65   See id.

66   See id.

67  N.Y.C. Op. 1998-2, supra note 1, at 2.

68   See id. at 3.

69   See id. at 3.

70   See id. at 3-4; see generally Catherine Lanctot, Attorney-Client Relationships in Cyberspace: The Peril and the Promise,  49 
DUKE L.J. 147 (1999) (examining the effects of the Internet on the attorney-client relationship).
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licensed.   71 This basic requirement applies to all Web and Internet lawyer advertising. The failure to include a 
lawyer's physical address and jurisdictions where the lawyer is licensed to practice law may be found to be 
misleading.

G. NORTH CAROLINA

North Carolina has determined that a site on the World Wide Web is a public media advertisement subject to the 
lawyer advertising rules.   72 The website must indicate all jurisdictions in which the lawyers in a firm are licensed to 
practice law, and disclose the lawyer's principal office.   73 North Carolina also has a recordkeeping requirement. 
Lawyers must retain a copy of the website and a record of when and where it was used for two years.   74 
Compliance with this recordkeeping provision requires that all pages of the website be maintained in hard copy, 
including any material changes in format or content.   75 This record-keeping requirement recognizes that websites 
are updated frequently but still requires retaining a hard copy of the screens.

H. PENNSYLVANIA

Pennsylvania has recognized the explosive growth on the Internet and that state boundaries and territorial limits are 
largely irrelevant with respect to the Internet. 76 Pennsylvania has also determined that web-pages by lawyers 
constitute lawyer advertising subject to the Pennsylvania Rules of Professional Conduct, if they contain 
communications about the lawyer or lawyer's services. 77 [*279]  Pennsylvania has expressed the following ethical 
issues raised by the Internet and the Web:

What ethics rules apply to a lawyer or law firm's website? How does a lawyer ensure that the lawyer's website 
complies with the rules governing lawyer advertising? Is a lawyer's website subject to the ethics requirements 
of some or all of the fifty states?   78 If a lawyer's Web site runs afoul of the advertising requirements of another 
state, should the lawyer expect to be subject to some type of disciplinary enforcement proceeding by that 
state? Can a lawyer's Web site expose a lawyer to charges of unauthorized practice of law in another state? 
How are jurisdictional and choice of law issues to be resolved?   79

I. CALIFORNIA

California has determined that websites are "advertisements" within the meaning of the California Rules of 
Professional Conduct ("California Rules") and an "advertisement" under California's Business and Professions 

71   See  N.Y. Op. 709, supra note 15, at 4 ("Advertising via the Internet . . . is permissible as long as the advertising is not false, 
deceptive or misleading, and otherwise adheres to the requirements set forth in the Code.").

72   See N.C. Bar Ass'n Ethics Comm. RPC 239 (1996) ("All communications by a lawyer concerning the lawyer or the lawyer's 
services, including communications via computer, are subject to the prohibition . . . [against] false or misleading 
communications.").

73   See id.

74   See id.

75   See id.

76   See Pa. Op. 98-85, supra note 6; Pa. Bar Ass'n Comm. on Legal Ethics & Prof'l Responsibility, Op. 96-17 (1996), at 2 
[hereinafter Pa. Op. 96-17] ("Any content that would be permissible under [our rules] should also be permissible on a web page," 
with the fundamental restriction against "false or misleading communication about the lawyer or the lawyer services.").

77   See Pa. Op. 96-17, supra note 76, at 1-2.

78   If all fifty states, why not all foreign country requirements as well?

79   See Pa. Op. 98-85, supra note 6, at 3-4.
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Code, and are not automatically deemed "solicitations" by virtue of the website containing e-mail contact 
capabilities allowing direct communication to and from the attorney.   80 This determination is consistent with the 
evolving law respecting the analysis for personal jurisdiction based upon website activities. Most websites are still 
found to be passive websites even though they permit interactive e-mail communications with the site.   81

Therefore law firm websites must not contain any false, misleading or deceptive messages.   82 And, all words, 
sounds and images that make up the presentation on the website must conform to the requirements in California 
Rules and must be prepared carefully to satisfy these rules.   83 This California ethics opinion also makes California 
attorneys aware of the possibility that the website might be subject to regulation by other jurisdictions or that it might 
be considered unauthorized practice of law in other jurisdictions.   84

J. UTAH

Utah permits lawyers to advertise their legal services through the Internet as long as they comply with the ethics 
rules governing advertising.   85

 [*280]  The Utah Ethics Committee has also opined that newsletters, brochures and e-mails encouraging the 
recipient to engage the lawyers or contact the firm for further information are "solicitation[s]"   86 and must be 
legended prominently as "Advertising Material[s]."   87 Conversely, law firm websites were determined to not be 
written communications that are sent from the firm and therefore do not require an "Advertising Material" legend.   
88 In other words, Utah believes that websites are visited not sent. This is a very important distinction that has been 
recognized by several states.

K. OTHER STATES

Connecticut,   89 Illinois,   90 Kentucky,   91 Maryland,   92 Michigan,   93 Vermont,   94 Virginia,   95 and Mississippi   
96 have determined that their respective state's lawyer advertising rules apply to websites. Illinois and Vermont, for 

80  State Bar of Cal. Comm. on Prof'l Responsibility & Conduct, Formal Op. 2001-155 (2001) [hereinafter Cal. Op. 2001-155].

81   See id.

82   See id.

83   See id.

84   Id.

85   See Utah State Bar Ethics Advisory Opinion Comm., Op. 97-10 (1997), at 1 [hereinafter Utah Op. 97-10].

86  Utah State Bar Ethics Advisory Opinion Comm., Op. 02-02 (2002), at 1 [hereinafter Utah Op. 02-02].

87   Id. at 2.

88   Id.

89  Conn. Bar Ass'n Comm. on Prof'l Ethics, Informal Op. 97-29 (1997).

90  Ill. State Bar Ass'n on Prof'l Conduct, Op. 96-10 (1997), at 5 [hereinafter Ill. Op. 96-10].

91  Ky. State Bar Ass'n, Op. E-403 (1998).

92  Md. State Bar Ass'n Comm. on Ethics, Op. 97-26 (1997).

93  State Bar of Mich. Standing Comm. of Prof'l & Judicial Ethics, Op. RI-276 (1996), at 2 [hereinafter Mich. RI-276].

94  Vt. Bar Ass'n, Op. 97-5 (1997) [hereinafter Vt. Op. 97-5].

95  Va. State Bar Standing Comm. on Lawyer Advertising & Solicitation, Op. A-0110 (1998) [hereinafter Va. Op. A-0110].
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example, have indicated that websites are equivalent to telephone directory Yellow Pages for purposes of the 
lawyer advertising rules.   97 Most states have determined that the general advertising rules, but not the direct 
solicitation rules, apply to websites. However, there seems to be some recognition that the direct solicitation rules 
could apply, especially with push-pull technology,   98 in online interactive chat rooms,   99 in connection with e-
mails encouraging the recipient to engage the firm's services or contact the firm for more information   100 and with 
respect to other technology enhancements that may make communications subject to the direct solicitation rules.   
101

Several years ago, New York proposed a small change to DR 2-101(F)  [*281]  concerning the obligation to retain 
copies of advertisements and to file them with the Disciplinary Committees.   102 This change would apply these 
requirements to any out-of-state firm that practices in New York.   103 While this proposed change was not adopted, 
this type of change with specific reference to the Internet could be of profound significance to attorneys using the 
Internet. Other states are also considering ethical rules for Internet advertising by attorneys.   104 More differences 
among the states promise more difficult compliance problems as the Internet becomes an increasingly more 
important part of law practice. Problems are certain to arise in connection with multistate website advertising,   105 
the practice of law in multiple jurisdictions,   106 and avoidance of unauthorized practice of law claims.   107

IV. DIFFERENT ETHICAL RULES ON ADVERTISING

Different ethical rules are applied by the states and the District of Columbia, and there can be no question that web-
pages of lawyers and law firms will be subject to varying requirements, depending on the jurisdiction. "Most of these 
differences appear in rules relating to . . . advertising and solicitation."   108 In fact, only nine states have adopted 

96   In re Miss. Rules of Prof'l Conduct, No. 89-R-99018 (Miss. 2003) (On May 29, 2003, the Mississippi Supreme Court ordered 
that the Mississippi Rules of Professional Conduct be amended effective September 1, 2003 to apply to computer-accessed 
communications including websites and electronic mail communications).

97   See Ill. Op. 96-10, supra note 90; Utah Op. 97-10, supra note 85.

98   See, e.g.,  Utah Op. 97-10, supra note 85.

99   See Fla. State Bar Ass'n Comm. on Prof'l Ethics, Op. A-00-1 (2000) [hereinafter Fla. Op. A-00-1] (citing Ill. Op. 96-10, supra 
note 90, at 5); Mich. RI-276, supra note 93; Philadelphia Bar Ass'n Prof'l Guidance Comm., Op. 98-6 (1998), at 2; Utah Op. 97-
10, supra note 85, at 2; Va. Op. A-0110, supra note 95; W. Va. Lawyer Disciplinary Bd., Legal Ethics Inquiry 98-03 (1998) 
[hereinafter W. Va. Op. 98-03].

100   Utah Op. 02-02, supra note 86.

101   See generally Hankins, supra note 2.

102   See Anthony E. Davis, Proposed Changes to the New York Lawyers' Code - Part II, N.Y. L.J., July 1, 1996, at 3.

103   See id.

104   See Rogers, supra note 26 at 47-48; Jeffrey R. Kuester, Attorney Sites Can Avoid Violations of Ethics Rules, NAT'L L.J., 
Aug. 12, 1996, at B11.

105  Joan C. Rogers, Information Age Ethics Issues, in 13 ADVANCED COMPUTER LAW INSTITUTE 325-26 (Georgetown 
University Law Center Continuing Legal Education ed., 2000).

106   E.g.,  N.Y. Op. 709, supra note 15; Nassau County Bar Ass'n Comm. on Prof'l Ethics, Op. 99-3 (1999); Or. State Bar Ass'n 
Bd. of Governors, Formal Op. 1991-103 (1991).

107   See Rogers, supra note 105, at 326-28.

108  Backer, supra note 2, at 2410.
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rules on lawyer communications that correspond exactly to the rules adopted by the American Bar Association 
("ABA").   109 Different labeling, disclosure, record-keeping and filing requirements exist.

Massachusetts Disciplinary Rule 2-103(c) requires any communication, including electronic communication, 
directed to a prospective client to solicit professional employment for a fee, to be clearly labeled as advertising on 
its face.   110 In Florida, electronic media ads are expressly exempted from making a hiring disclosure, which 
requires lawyers to warn prospective clients not to choose counsel solely on the basis of an advertisement; 
however, websites must contain the hiring disclosure.   111 California has issued an ethics opinion regarding the 
 [*282]  Internet,   112 and already has ethical rules on lawyer advertising in electronic media, which are set forth in 
the California Business & Professions Code Section 6157-6159.2.   113 These provisions significantly restrict 
electronic media advertising by California attorneys and law firms.   114 Electronic media is defined by California to 
include computer networks.   115 Pennsylvania has determined that websites referencing lawyers or lawyer services 
are legal advertising.   116 Pennsylvania requires that the attorney responsible for the website be identified, and that 
the geographic location of the law firm be disclosed.   117

The differences among the states and the District of Columbia are significant. Requirements vary significantly from 
state to state. Some states require disclaimers or disclosures. Some require labeling copy as advertising material, 
while others have recordkeeping requirements for ads, content restrictions, and some require submissions for 
review.   118 Most states have recordkeeping requirements requiring that ads be maintained from one to five years. 
The recordkeeping requirements also vary greatly as to what materials and information need to be retained, and in 
what form.   119

As one commentator noted, "the labeling requirements of the various jurisdictions may be so different that it is 
impossible to be in compliance with multiple language, print size, and color requirements of several states."   120

While only a few states have adopted specific requirements regarding web-pages, many other states are 
considering rules to deal with lawyer advertising over the Internet. There is already a major concern over 
compliance. Most of this concern deals with states like Florida and Texas, which require lawyers to submit their 

109   Id.

110  David L. Yas, Do Web Pages Violate Disciplinary Rules?: Many Sites Aren't Labeled 'Advertisements,' 24 MASS. LAW. 
WKLY 1637, 1637 (1996). Reportedly, Hale & Dorr had a line on its Web page that read: "This material may be considered 
advertising under the rules of the Supreme Court of Massachusetts." Id. at 1637, 1668.

111  Rogers, supra note 26, at 40.

112   See Cal. Ethics Op. 2001-155, supra note 80.

113   See id.

114   See Rogers, supra note 26, at 41.

115   CAL. BUSINESS & PROF'L CODE § 6157(d) (West 2003).

116   See Pa. Op. 96-17, supra note 76.

117   See id.

118   See Hornsby, supra note 2.

119  Some states recognize the ephemeral quality of Web pages and that they are constantly changing. Some require hardcopy, 
others videotape or archival records on computer media.

120  Backer, supra note 2, at 2427.

17 Geo. J. Legal Ethics 267, *281



Page 13 of 37

advertising for review, and pose other specific compliance requirements.   121 This concern is likely to increase as 
more states specifically regulate Internet advertising by attorneys, the competitive differences among the states 
become more significant, and the pressure of local bars to enforce restrictions increases.   122 Given the wide 
 [*283]  variance in the advertising rules applicable to lawyers, achieving any form of uniformity among the rules 
applicable to Internet will be quite difficult, if not impossible.

V. WHICH ETHICAL RULES APPLY?

Websites may be visited by residents of any state or country. This raises obvious questions as to what ethical rules 
the attorney or law firm with a website must comply. Model Rule 8.5(b)(2) provides a choice-of-law rule for 
disciplinary purposes when lawyers are licensed in more than one jurisdiction.   123 Under this choice-of-law rule, 
the website would be subject to the rules of the jurisdiction in which the lawyer principally practices, "unless the 
particular conduct clearly has its predominant effect in another jurisdiction in which the lawyer is licensed."   124 This 
choice-of-law rule is likely to prove very difficult for lawyers and law firms to apply, especially in determining with 
any kind of certainty in which jurisdiction a website will have its predominant effect. In the context of the Internet, the 
"predominant effect" choice-of-law test is especially difficult to apply "because it is difficult to discern where the 
predominant effect of Internet activity is felt."   125 Model Rule 8.5(b) potentially subjects lawyers to the ethics rules 
of states in which they are not licensed to practice.   126 One commentator believes the "predominant effect" test 
poses an unacceptable level of uncertainty and risk for lawyer websites and Internet communications, and urges 
bar associations to promulgate a choice-of-law rule that gives lawyers confidence in their choice of whose rules to 
follow.   127 This commentator believes the competing state interests are outweighed by the need for greater 
certainty for lawyers employing websites.   128

To deal with the uncertainty and risk presented by the choice-of-law rule, it is desirable for lawyers to comply with 
the ethics rules on advertising for all states in which they are licensed to practice. It is also desirable for law firms to 
comply with the ethics rules in all states in which members of the law firm are licensed.   129 William Hornsby, staff 
counsel to the American Bar Association Commission on Lawyer Advertising, believes that determining which state 
rules apply to a law firm marketing its services on the Internet requires consideration of the states in which 
members of the firm are admitted to practice, the states in which the firm  [*284]  seeks clients, and the states in 

121   See Hornsby, supra note 2. Kentucky and New Mexico also have filing requirements for lawyer ads; however, they have not 
yet extended those requirements to the Internet. Id. Florida does not extend this requirement to the Internet. See FLA. 
ADVERTISING HANDBOOK, supra note 55.

122   See Sanders, supra note 2. William Hornsby noted the most likely source of a disciplinary agency's prosecution is a 
complaint about a violation from a competing law firm. See Hornsby, supra note 2.

123  MODEL RULES Rule 8.5(b)(2) (2002); see also Rogers, supra note 26, at 45.

124  Rogers, supra note 26, at 45.

125  Backer, supra note 2, at 2411.

126   See id. D.C. has adopted D.C. Rule 8.5, which is based on Model Rule 8.5(b), requiring this general choice-of-law rule and 
believes that because of the nature of Internet technology, conflict of law issues are deeply implicated. D.C. Op. 302, supra note 
7.

127   See Backer, supra note 2, at 2423.

128   See id.

129   Id.; see Pa. Op. 98-85, supra note 6, at 2-4.
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which the firm practices.   130 All of this is easy to say, but compliance would be a nightmare, and for large law firms 
with geographically dispersed offices, compliance is likely to be virtually impossible.

There is also concern with jurisdictions where lawyers or members of the firm are not licensed, since the website 
can be viewed by residents of states where they are not licensed. Some state ethical codes specifically limit legal 
advertising to a specified jurisdiction.   131 Vermont, for example, provides that in the exercise of Vermont's 
disciplinary authority a court may apply Vermont rules to the conduct of a lawyer not licensed to practice in Vermont 
who engages in the practice of law in Vermont.   132 Similarly, Mississippi's recently adopted Disciplinary Rules 
subject lawyers who are not admitted in Mississippi to the disciplinary authority of Mississippi if the lawyer 
advertises, provides, or offers to provide, any legal services to be performed in Mississippi.   133 Such limitations 
are inappropriate on the World Wide Web; but nevertheless, they exist. Another concern is that the state where the 
lawyer is licensed might apply the state's prohibition against misleading advertising and claim that a lawyer's or law 
firm's website is misleading because it suggests that the lawyer or firm can practice in other jurisdictions.   134 The 
website should clearly indicate the jurisdictional limitations of lawyers in the law firm. The minimum standards of 
avoiding deception or confusion can probably be satisfied by indicating the state or states in which each lawyer is 
admitted to practice.   135 It is also desirable to identify where each lawyer's offices are located physically.

VI. UNAUTHORIZED PRACTICE OF LAW

A lawyer must, as a matter of ethics, take care not to violate another state's rules on unauthorized practice. 136 The 
issue of the unauthorized practice of law is greatly increased when practicing in an Internet environment. As one 
commentator noted, "legal services provided over the Internet are inherently 'multi-jurisdictional.'" 137 [*285]  If the 
lawyers or members of a law firm maintain a website that either does not comply with a state's ethics rules on 
advertising or that implies that a lawyer or law firm is authorized to practice in such states, then it is possible that in 
either case, the state could seek to sanction such out-of-state lawyers, 138 or find that such lawyers are practicing 

130   See Hornsby, supra, note 2.

131  Iowa, for example, provides that electronic ads are permitted only in the geographic area in which a significant part of the 
lawyer's clients reside, and the lawyer has offices. IOWA CODE OF PROFESSIONAL RESPONSIBILITY DR 2-101(B)(5) 
(2003); see Rogers, supra note 26, at 42. Pennsylvania has expressed concern about the Florida Bar taking the unique position 
that lawyers, whether or not admitted to practice law in Florida and who disseminate advertisements within Florida, including 
computer-accessed communications (defined to include World Wide Web sites), are subject to the lawyer advertising rules and 
procedures promulgated by the Supreme Court of Florida. See Pa. Op. 98-85, supra note 6, at 2-4.

132   See Backer, supra note 2, at 2422 n.115.

133   See MISS. RULES OF PROFESSIONAL CONDUCT Rule 8.5 (2003).

134  Rogers, supra note 26, at 46.

135   See id.

136   See MODEL RULES Rule 5.5a (2002); MODEL CODE OF PROFESSIONAL RESPONSIBILITY DR 3-101(b) (1980) 
[hereinafter MODEL CODE]. Every state's ethics code prohibits lawyers licensed by the state from practicing law in a jurisdiction 
where such practice violates the regulation of the legal profession in such jurisdictions.

137  James McCauley, Ethics: Managing New Risks with Today's Technology, VA. INFO. TECH. LEGAL INST., Oct. 1, 2003, at 
v-16.

138   See  N.Y. Op. 709, supra note 15; Utah Op. 97-10, supra note 85.
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law without a license. 139 Some states have taken action against lawyers licensed elsewhere when they have 
advertised their legal services in the state. 140 In In re Schrader, a Georgia lawyer who appeared in a New York 
court without pro hac admission and who pleaded guilty to misdemeanor of practicing law without a license was 
suspended from the practice of law in Georgia for one year. 141 Another recent example is Birbrower, Montalbano, 
Condon & Frank, P.C. v. Superior Court.142 There, the California Supreme Court voided part of a law firm's fees 
due from a California company because the law firm engaged in unauthorized practice of law in the State of 
California. 143 In its opinion, the Birbrower court stated:

Our definition [of unauthorized practice of law] does not necessarily depend on or require the unlicensed 
lawyer's physical presence in the state. Physical presence here is one factor we may consider . . . but it is by 
no means exclusive. For example, one may practice law in the state in violation of Section 6125 although not 
physically present here by advising a California client on California law in connection with a California legal 
dispute by telephone, fax, computer, or other modern technological means.   144

Birbrower was a New York law firm and the case involved a New York client with a California affiliate.   145 At the 
New York client's request, Birbrower's lawyers went to California to represent the affiliate in the arbitration. When 
the time came to pay for Birbrower's services, the client refused on the grounds that lawyers not licensed in 
California cannot recover attorney's fees for work done there. The Birbrower court's holding shows, as the 
Pennsylvania Bar Ethics Committee recognizes,   146 that courts are beginning to consider computer-based access 
and contacts in the context of unauthorized practice claims. This trend raises specific concerns for virtual  [*286]  
law firms practicing law over the Internet. Virtual presence may be enough for unauthorized practice of law claims.

The American Bar Association is reviewing the legal definition of the practice of law and unauthorized practice of 
law in light of the concern that the definition is serving as a barrier to competition in the provision of legal services 
online.   147 The decision by the Ohio Board of Commissioners on the Unauthorized Practice of Law in Office of 
Disciplinary Counsel v. Palmer    148 illustrates the importance of the definition of unauthorized practice of law.

Palmer operated a website, amoralethics.com, to express his views. 149 Palmer, a non-lawyer, was accused of 
providing free legal advice on his website, and as such, was alleged to have engaged in the unlawful practice of 
law. 150 One area of Palmer's website advertised "Free Legal Advice" and clearly indicated that he was not a lawyer 

139   See  Florida Bar v. Kaiser, 397 So. 2d 1132 (Fla. 1981);  see also CAL. RULES OF PROFESSIONAL CONDUCT Rule 1-
300(B) (2003). One aspect of the unauthorized practice of law is that some jurisdictions do not allow law firms to practice under 
trade names while others do.

140   See In re Schrader, 523 S.E.2d 327 (Ga. 1999).

141   Id.

142   949 P.2d 1, 2 (Cal. 1998).

143   See id.

144   Id. at 5-6.

145   See id. at 3.

146   See Pa. Op. 98-85, supra note 6, at 5.

147   FTC Workshop, supra note 13, at 443.

148   761 N.E.2d 717 (Ohio Bd. Unauth. Prac. 2001).

149   See id. at 718.

150   See id.
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but also stated that it was not necessary to be a lawyer in order to provide some guidance and/or advice on how to 
deal with your legal problems. 151 The website then elicits "questions or concerns regarding any legal matter." 152 
The Disciplinary Counsel contended that Palmer's website constituted "the rendition of legal advice, and therefore 
the unauthorized practice of law." 153 However, there was no evidence that Palmer had actually given legal advice 
tailored to a specific individual in specific response to a question from one of his website readers. 154 The Ohio 
Board of Commissioners on the Unauthorized Practice of Law ruled in favor of Palmer but noted that had it been 
shown he actually gave legal advice to a specific question he would have engaged in an unauthorized practice of 
the law. 155 The Ohio Board noted,

if the contents of amoralethics.com, and other web-sites like it, stray into the delivery of legal advice so specific 
and individualized that readers could be mislead to their detriment into substituting that advice for sound 
counseling by a qualified attorney, this state and others may have no choice but to intervene.   156

The Florida Supreme Court determined to extend its advertising rules to cover out-of-state attorneys who advertise 
for clients in Florida because such advertisements were improper and prohibited as an unlicensed practice of law.   
157 If a Florida lawyer loses a major client to an out-of-state firm that obtained the client  [*287]  through a website, 
but did not comply with Florida's advertising rules,   158 there may be a charge of unauthorized practice of law.   159 
Some states have expressly provided, however, that their rules do not prohibit advertising that seeks clients in other 
states with respect to matters as to which the lawyer may competently and lawfully handle.   160

One recent case illustrates how the unauthorized practice of law and technology may conflict. In Unauthorized 
Practice of Law Committee v. Parsons Technology,    161 the federal court enjoined the sale of the "Quicken Family 
Lawyer" software in Texas on the grounds that adaptation of legal forms in an interactive mode constituted the 
unauthorized practice of law. This ruling was vacated by the Fifth Circuit after the Texas legislature adopted a 
statute providing that computer software does not engage in the practice of law as long as they "conspicuously 
state that the products are not a substitute for the advice of an attorney."   162

151   See id.

152   Id. at 719.

153   Id. at 723.

154   See id.

155   Id. at 723.

156   Id.

157   See  Florida Bar v. Kaiser, 397 So. 2d 1132 (Fla. 1981).

158   See Rogers, supra note 26, at 46. Lawyers who are considering the ethical rules are concerned that their local bar will be at 
a competitive disadvantage if the rules are too onerous or restrictive. See id.

159   See In re Schrader, 523 S.E.2d 327, 328 (Ga. 1999).

160   E.g.,  N.Y. Op. 709, supra note 15.

161   1999 WL 47235 (N.D. Tex. 1999),  vacated by  179 F.3d 956 (5th Cir. 1999).

162   Unauthorized Practice of Law Comm. v. Parsons Tech., Inc., 179 F.3d 956 (5th Cir. 1999).
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The law, generally, with respect to jurisdictional issues involving the Internet is just evolving and is far from certain.   
163 Courts in the United States have divided these jurisdictional cases involving websites and Internet activities into 
three categories.   164 The first category concerns parties who merely establish a passive website.   165 This 
category is usually not subject to personal jurisdiction in those jurisdictions based solely on the party's ability to 
access the website from such jurisdiction.   166 The second category requires an analysis of the nature and extent 
of activities beyond a passive website to determine whether the exercise of personal jurisdiction is appropriate.   167 
The third category is at the opposite end of the continuum from passive websites. This category concerns the 
conduct of  [*288]  commercial activities.   168 Although there has only been one case dealing with the assertion of 
personal jurisdiction over a non-resident attorney based upon Internet activities, jurisdiction was exercised based on 
the number of clients or former clients in the jurisdiction, not the Internet interactivity.   169 There is no reason why 
this substantial body of law pertaining to personal jurisdiction based on Internet activities should, as one member of 
the Pennsylvania State Bar Ethics Committee has observed,   170 apply to a lawyer's activities on the Internet and 
World Wide Web. This rapidly growing body of law suggests that jurisdictional exposure is expanding by virtue of 
activities on the Internet and that law firm websites are becoming more and more interactive. Where the law firm 
maintains an interactive website and purposefully avails itself of a jurisdiction, it is reasonable to conclude that the 
law firm will be subject to the ethical rules applicable in such jurisdiction.

VII. WHICH MODEL ETHICAL ADVERTISING RULES APPLY?

The Model Rules contain several advertising provisions that should be considered in connection with websites. 
Many states still following the Model Rules have patterned their ethics rules on the Model Rules. Model Rules 7.1, 
7.2, 7.3, and 7.4 are likely to be found applicable to one extent or another.   171 The D.C. Rules of Professional 
Conduct only include Rule 7.1 and Rule 7.5, yet many of the direct solicitation concerns are included in Rule 7.1 in 
a general sense.   172 The District of Columbia does not have special ethical rules that apply to direct solicitation.   
173

163  There have been numerous court rulings dealing with the extent and nature of activities on the Internet that are sufficient for 
personal jurisdiction. See, e.g.,  ALS Scan, Inc. v. Digital Serv. Consultants, Inc., 293 F.3d 707 (4th Cir. 2002);  GTE New Media 
Serv. Inc. v. BellSouth Corp., 199 F.3d 1343 (D.C. Cir. 2000);  Mink v. AAAA Dev., Inc., 190 F.3d 333 (5th Cir. 1999);  
Panavision Int'l, L.P. v. Toeppen, 141 F.3d 1316 (9th Cir. 1998);  Cybersell, Inc. v. Cybersell, Inc., 130 F.3d 414 (9th Cir. 1997);  
Bensusan Rest. Corp. v. King, 126 F.3d 25 (2d Cir. 1997);  CompuServe, Inc. v. Patterson, 89 F.3d 1257 (6th Cir. 1996).

164   See, e.g., Cybersell, 130 F.3d at 418;  Transcraft Corp. v. Doonan Trailer Corp., 45 U.S.P.Q. 2d (BNA) 1097 (N.D. Ill. 1997).

165   See, e.g., Cybersell, 130 F.3d at 418.

166   See id.

167   See, e.g.,  Zippo Mfg. Co. v. Zippo Dot Com, Inc., 952 F. Supp. 1119, 1124 (W.D. Pa. 1997);  Maritz, Inc. v. Cybergold, Inc., 
947 F. Supp. 1328, 1332-33 (E.D. Mo. 1996). The Zippo sliding scale for analyzing Internet activities is widely used to determine 
whether the activities are sufficient to exercise personal jurisdiction over the defendant. However, courts are focusing on 
interactivity, purposeful availment with the forum and effect of the activities in the forum. The Fourth Circuit has adopted the 
Zippo sliding scale test coupled with the effects test in ALS Scan, Inc., 293 F.3d at 714.

168   See, e.g., CompuServe, 89 F.3d at 1264;  Blumenthal v. Drudge, 992 F. Supp. 44, 55-56 (D.D.C. 1998).

169   See  Remick v. Manfredy, 52 F. Supp. 452, 459 (E.D. Pa. 1999) (jurisdiction based on law firm servicing fifty-four clients in 
Pennsylvania).

170  Pa. Op. 98-85, supra note 6, at 5.

171   See Rogers, supra note 26, at 40-43; see also Hornsby, supra note 2.

172   See D.C. Op. 302, supra note 7; D.C. RULES Rule 7.1 (2003).
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A. FALSE AND MISLEADING COMMUNICATIONS

Model Rule 7.1 prohibits lawyers from making false, misleading and deceptive communications concerning 
themselves or their services.   174 Particular care should be taken to make sure the content of the website is 
accurate and not misleading. Puffery is barred.   175 Lawyers with websites need to be particularly careful about 
making misleading statements or promising more than they can deliver.   176 Lawyers are prohibited from 
communicating in ways that create unjustified false or misleading expectations. In the District of Columbia, for 
 [*289]  example, the comments to Rule 7.1 provide, "certain advertisements, such as those that describe the 
amount of a damage award, the lawyer's record in obtaining favorable verdicts, or those containing client 
endorsements, unless suitably qualified, have a capacity to mislead by creating an unjustified expectation that 
similar results can be obtained for others."   177

The maintenance and upkeep of the content needed in order to keep material current becomes more important 
because of ethical concerns. Published material should be dated and possibly accompanied by a disclaimer that the 
law may have changed since the publication date of the material.   178 Updating the site is important for other 
reasons too, like attracting repeat visitors to the website.

The security risks also need to be considered in light of the ethical requirement against false and misleading 
communications. Hackers infiltrated the Justice Department's website, altering the content to include swastikas, 
obscene pictures, and a lot of criticism of the Communications Decency Act.   179 Hackers also altered the Central 
Intelligence Agency's ("CIA") website.   180 The CIA website was apparently altered in a very obscene way by 
Swedish hackers.   181 The ability to alter the content of websites should be a special concern to lawyers 
maintaining websites. There are times when lawyers represent unpopular clients or causes, or disgruntled clients. It 
is not inconceivable that a lawyer's or law firm's website will be attacked by a hacker, and blatant or subtle changes 
will be made to the website. The site needs to be checked regularly to make sure the content is accurate and not 
misleading. There are concerns over "the failure to remove, update, or disclaim the accuracy of outdated legal 
information."   182

Compliance with the ethics rules requires lawyers to be especially sensitive to computer security risks. Computer 
security concerns the confidentiality, availability and integrity of information systems and content. For example, 
where security risks are high there is more concern over the protection afforded confidential client information. Poor 
computer security may expose lawyers to ethical issues that in all likelihood have not been considered. Maintaining 
computer security has become a legal and ethical imperative for the legal profession.

B. PERMITTED ADVERTISING

173  D.C. Op. 302, supra note 7.

174   See MODEL RULES Rule 7.1 (2003).

175  Hornsby, supra note 2.

176   See Rogers, supra note 26, at 40-43.

177  D.C. RULES Rule 7.1 cmt 1 (2003).

178  Kuester, supra note 102.

179   Hackers Penetrate Justice Dept. Home Page, WASH. POST, Aug. 18, 1996, at A22.

180   See Hackers Do a Number on the CIA, WASH. POST, Sept. 20, 1996, at A41.

181   See id.

182  Kuester, supra note 104.
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Model Rule 7.2 permits lawyers to advertise through public media and through written communication not involving 
direct solicitation under Model Rule 7.3.   183 As such, the Model Rules appear to permit advertising through a 
website or other  [*290]  computer ads as long as the content is not false or misleading and does not contravene the 
specific prohibitions concerning specialization claims,   184 provided, of course, that the local bar requirements with 
respect to advertising are met. "Regardless of whether using websites to obtain clients is viewed as advertising or 
solicitation, the same fundamental restriction prohibiting 'false or misleading' communications will govern the 
analysis."   185

C. DOMAIN NAMES AND METATAGS

D.C. Rule 7.5 requires that "[a] lawyer not use a firm name, letterhead, or other professional designation that
violates Rule 7.1."   186 This requirement applies to domain names and I believe should apply to metatags. Lawyers
need to be concerned about the domain name they use for their website and their law practice. The domain name
should not be "false or misleading" or otherwise violate the ethical rules related to advertising.

Some jurisdictions prohibit lawyers and law firms from practicing under trade names. Texas, for example, prohibits 
the use of an Internet domain name or URL as the name under which a lawyer or firm does business.   187 The 
Supreme Court of Ohio's Board of Commissioners on Grievances and Discipline ruled that it is not improper for an 
attorney to use a domain name different from the law firm's actual name, if the domain name is not a "false, 
fraudulent, misleading, deceptive, self-laudatory or unfair statement," and noted that a domain name cannot "imply 
special competence or experience."   188 For example, one commentator observed that domain names such as 
"divorcesquickandeasy.com" or "personalinjuryspecialists.com" would violate the cited rules.   189

There are also issues with respect to law firm names, domain names, and potentially metatags. Arizona, for 
example, through its ethics committee has precluded the use of the ".org" generic top level domain name on the 
grounds that such use constitutes misleading advertising by the law firm implying that the firm is a non-profit 
organization.   190

Metatags   191 are a form of advertising. They should not mislead visitors as to the nature of the lawyer's website. 
They should not be false or misleading and should otherwise comply with the ethical rules regarding advertising 
communications. In one situation the Federal Trade Commission filed a complaint against a  [*291]  website that 
included metatags relating to cancer on the grounds that the metatags were deceptive and misleading even though 
the site's advertising did not claim the herbal products sold through the website were a cure for cancer.   192 Even 

183   See Rogers, supra note 26, at 40-43.

184   See id. This conclusion is applicable to the United States. The result would probably be different on a global basis as 
advertising by lawyers is tightly controlled by many countries.

185  D.C. Op. 302, supra note 7.

186  D.C. RULES Rule 7.5 (2003).

187  Tex. Cmt. 17, supra note 32.

188  McCauley, supra note 137, at v-2.

189   Id. James McCauley is Ethics Counsel for the Virginia Bar.

190   See Ariz. State Bar Comm. on the Rules of Prof'l Conduct, Op. 2001-05 (2001).

191  Metatags are embedded in the hypertext mark-up language (HTML) for websites. These metatags are invisible to the user 
but are used to describe the contents of a site and manipulate search engines.

192   See In re Miller, File No. 992-3225 (F.T.C. filed Apr. 5, 2000), available at http://www.ftc.gov/os/2000/04/millercomplaint.pdf 
(last visited Jan. 5, 2003).
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though this example does not relate to legal services, it shows the importance of metatags in an advertising 
analysis.

D. SOLICITATION PROHIBITIONS

Under the Model Rules, the most troubling form of communications are those directed to prospective clients, 
constituting solicitation under Model Rule 7.3. This rule requires a lawyer not to use in-person or live telephone 
contact to solicit prospective clients for which the lawyer has no prior professional relationship.   193 Websites are 
most likely to be viewed as not constituting an uninvited, prohibited, solicited communication because website 
information is not indiscriminately distributed to Internet users.   194 A Tennessee Advisory Ethics Opinion has 
adopted this rationale, noting that website readers must elect to read the posting before it can appear on their 
screen.   195 State rules on solicitation vary widely,   196 and are likely to present potential problems. Advances in 
technology present more concerns over whether the direct solicitation rules apply.   197 California has determined 
that merely providing interactive e-mail communications facilities on the law firm's website does not rise to the level 
of a direct solicitation under the rules.   198

Lawyer advertising on the Internet through the use of unsolicited communications has been an ethical concern at 
least since the notorious green card incident. This incident occurred when two immigration lawyers from a Phoenix 
firm posted an advertisement to thousands of Internet news groups in April 1993.   199 More than 30,000 irate 
recipients flamed the law firm for breaking the unwritten rules of etiquette that prohibit unsolicited advertising. In this 
matter, Canter, the attorney responsible for posting the solicitation, was found to have violated Tennessee DR 1-
102(A)(1), (5), and (6), and DR 2-103.   200 The bulletin board  [*292]  posting failed to include the "This is an 
Advertisement" disclaimer, presented the attorneys as immigration law specialists without the requisite disclaimer, 
and failed to send a copy of the advertisement to Tennessee's Board of Professional Responsibility within three 
days of publication.   201 While the Canter case received significant notoriety and may be an anomaly, it 
nevertheless illustrates what can happen in cases of web abuse, and in some respects, how easy it is to violate the 
disciplinary rules. Tennessee took further action to prevent Canter-type solicitations in the future. "Unsolicited 
messages seeking professional employment and sent to newsgroups and listservs" were determined by Tennessee 
to constitute an improper solicitation.   202 In so ruling, Tennessee "concluded that a promotional posting to 
newsgroups is more like a phone contact than a letter, because a posting to newsgroups imposes extra access 

193  MODEL RULES Rule 7.3 (2002).

194   See also  Utah Op. 02-02, supra note 86.

195   See Rogers, supra note 26, at 42.

196   See, e.g., id. (noting that "the technology permits very personal and swift contact with potential clients which may create a 
sense of urgency and invasion of privacy" similar to the type of problems found with prohibited forms of direct communication).

197   See Hankins, supra note 2 (Push technology, Common Gateway Interface scripts, spiders, crawlers, bots, links, metatags, 
etc.).

198   See Cal. Op. 2001-155, supra note 80.

199   See Elizabeth Wasserman, Lawyers Market Their Wares Via World Wide Web, SAN JOSE MERCURY NEWS, July 17, 
1995, at 1A.

200   See In re Canter, Docket No. 95-831-0-H (Disciplinary District, Board of Professional Responsibility, Supreme Court of 
Tennessee, Feb. 27, 1997).

201   See id.

202  Rogers, supra note 26, at 43.
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charges on users, intrudes on their privacy, and cannot be easily ignored."   203 Other states have also expressed 
concern about postings to newsgroups.   204 The D.C. Bar Association's Legal Ethics Committee recently issued an 
ethics opinion on attorney communications in interactive chatrooms and postings on listservs.   205

There is also a good chance that unsolicited messages seeking professional employment sent directly or indirectly 
by e-mail may be prohibited.   206 If the e-mail encourages the recipient to engage the law firm's services or contact 
the law firm for further information, extols the firm's expertise, or otherwise contains an offer to provide legal 
services, then the communication is likely to be viewed as a solicitation of professional employment subject to the 
ethics rules. The electronic communication could also be subject to the Federal CAN-SPAM law requiring that all 
such commercial electronic communications provide an opt-out, physical address and solicitation description. 
Attorneys need to "consider whether a court or disciplinary board might construe e-mail solicitation as overreaching 
or exerting undue influence."   207 For example, Vermont suggests that while only the general advertising rules 
apply to websites, this opinion may change with push technology, i.e., technology that allows lawyers to direct 
information to subscribers, thereby raising solicitation and direct mail issues.   208

 [*293]  Similarly, unsolicited messages seeking professional employment and sent during real time electronic 
forums or chat rooms might be prohibited.   209 On the other hand, responses to postings that pose legal questions 
are likely not to be viewed as advertising or publicity; rather, such postings raise other issues concerning the 
establishment of attorney-client relationships.   210 Arizona, however, specifically provides that "Arizona lawyers 
may not ethically participate in an Internet service that sends legal questions from individuals to attorneys based 
upon the subject matter of the question."   211

As websites become more sophisticated, the ethical prohibition against live personal solicitations may need to be 
reconsidered. As developments take place in virtual reality, artificial intelligence, and other technologies these 
developments may make it difficult to distinguish virtual and live solicitations.   212 In such situations, it is possible 
that the virtual contact will be deemed to be an in-person contact.   213

E. FIELDS OF PRACTICE

203   Id.

204  Generally posted information must comply with the rules respecting advertising. In Michigan, lawyers are advised that they 
"may not solicit legal business during an interactive electronic communication unless the ethics rules governing in person 
solicitation are followed." Mich. RI-276, supra note 93.

205   See D.C. Bar Legal Ethics Comm., Op. 316 (2002) [hereinafter D.C. Op. 316].

206  Rogers, supra note 26, at 43.

207   Id. D.C. Rule 7.1(b) prohibits a lawyer from seeking direct solicitation involving the use of undue influence. See D.C. RULES 
Rule 7.1(b)(2) (2003). The D.C. Rules have been interpreted to prohibit "in-person solicitation in circumstances or through 
means that are not conducive to intelligent, rational decisions." D.C. RULES Rule 7.1 cmt. 5 (2003).

208   See Vt. Op. 97-5, supra note 94; see also Hankins, supra note 2.

209  Va. Op. A-0110, supra note 95 (prohibiting attorneys from soliciting employment in a "real time" chat room from the victim or 
their immediate family in personal injury or wrongful death cases); Fla. Op. A-00-1, supra note 99. Chat rooms are discussed 
infra.

210   See Fla. Op. A-00-1, supra note 99.

211  Ariz. State Bar Comm. on the Rules of Prof'l Conduct, Op. 99-06 (1999) [hereinafter Ariz. Op. 99-06].

212   See Vt. Op. 97-5, supra note 94.

213   See id.
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Model Rule 7.4 permits communication of the lawyer's fields of practice, but prohibits a statement of specialty with 
certain exceptions.   214 This specialty prohibition applies to websites. The specialty or certification information must 
comply with the applicable ethical rules pertaining to recognized or certified specialists.   215 Most states have 
adopted ethical rules pertaining to specialties and certification.

F. OTHER ADVERTISING REQUIREMENTS

Various state rules also prohibit, to one extent or another, testimonials, endorsements, illustrations, animations, 
track records, comparative subjective advertising, and appeals designed to elicit an emotional response.   216 The 
Ohio Supreme Court ethics panel ruled that a law firm may not have its website feature quotations from clients 
describing the general nature of the firm's services,  [*294]  responsiveness, or other non-substantive aspects of the 
firm's representation.   217 Because of the nature of Internet advertising, it is advisable to avoid using such content 
in your website or other computer ads.   218

Unlike other jurisdictions, the District of Columbia permits attorneys to use for-profit advertising or referral services.   
219

VIII. ON-LINE DIRECTORIES

Generally, attorneys can allow their names to be included in on-line directories.   220 However, such directory 
information must comply with the general lawyer advertising rules.   221 Attorneys are advised to include the 
jurisdictions in which the attorney is authorized to practice law, so that such directory listings are not misleading.   
222

IX. ON-LINE REFERRAL SERVICES

The propriety of participating in on-line referral services or Internet "matching" services is a related question that 
has been considered by a number of ethics committees.   223 The Iowa Supreme Court Board of Professional 
Ethics and Conduct has ruled that an Iowa attorney may not link to and participate in an on-line referral service that 
provides consumers with the capability to find attorneys by specialty and locale and also publishes consumer legal 

214  MODEL RULES Rule 7.4 (2002). D.C. did not adopt Rule 7.4 of the Model Rules. See generally D.C. RULES (2003).

215   See id.; see also Bd. of Prof'l Responsibility of the Supreme Court of Tenn., Formal Op. 99-F-144 (1999) (requiring lawyers 
to comply with the certification of specialization requirements under state disciplinary rule DR 2-101 (C)).

216   See Hornsby, supra note 2.

217  Ohio Bd. of Comm. on Grievances & Discipline, Op. 2000-6 (2000) (indicating that the proposed inclusion of client quotations 
in law firm's website would run afoul of the state's ban on client testimonials and prohibition against misleading public 
statements).

218   See id.

219   See Gilbert, supra note 2.

220   See, e.g., Tex. Cmt. 17, supra note 32 (permitting lawyers or law firms to be listed on web-based directories that are 
accessible by the public).

221   See N.Y. County Lawyers' Ass'n Comm. on Prof'l Ethics, Op. 721 (1997).

222   See id.; N.C. Bar Ass'n Ethics Comm. RPC 241 (1997).

223  Examples of the referral or matching services include "LegalMatch," "lawyers.com," and "CasePost." See Rogers, supra note 
26, at 45.
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content and attorney resources.   224 Similarly, the question has been raised whether a lawyer may allow an on-line 
referral service to provide a link to the lawyer's website for a fee. The Advisory Committee to the Nebraska State 
Bar Association reviewed a related question.   225 It decided "a lawyer may not participate in a for-profit referral 
service that provides lawyers' names to Internet users at on-line shopping malls."   226 These rulings demonstrate 
that links need to be considered in light of the ethical rules. Arizona, for example, does not permit lawyers to pay a 
fee for referrals from an Internet service or permit lawyers to provide the Internet service  [*295]  a portion of the 
legal fees earned from the referral.   227 Arizona also does not permit lawyers to participate in an Internet service 
that sends legal questions from individuals to attorneys based upon the subject matter of the questions.   228 
Guidance respecting participation in on-line referral services appears to vary from state to state. For example, 
Maine recently determined that Maine attorneys may participate in commercial websites that give access to legal 
services provided that the lawyers (a) evaluate the accuracy of the venture's advertising; (b) comply with particular 
requirements relating to personal approval and recordkeeping of paid advertising; and (c) do not promise the 
website operators that the attorney will withdraw from representation only if the client consents.   229

Ohio prohibits attorneys from participating in a commercial law-related website if the arrangement entails prohibited 
payments for referrals or if the business is engaged in the unauthorized practice of law.   230 The Ohio ethics 
opinion distinguishes between payments for advertising and payments for referrals.   231 South Carolina, on the 
other hand, has determined that "a lawyer may ethically make payments to an Internet service for advertising the 
lawyer's services based either on a set monthly or yearly fee or based on the number of hits or referrals."   232

Maryland has addressed the ethical propriety of a proposed Internet business that would bring lawyers together 
with potential clients and which would share in the resulting fees. The Maryland State Bar Association Committee 
on Ethics determined the proposed Internet business was not ethically permissible on the grounds that it would (i) 
involve prohibited fee sharing with nonlawyers, (ii) pose a risk of conflicts, and (iii) potentially endanger prospective 
clients' attorney-client communications.   233

X. ON-LINE BIDS FOR LEGAL SERVICES

Another issue concerns the participation of attorneys in websites on which clients choose among lawyers' bids for 
legal services.   234 The District of  [*296]  Columbia and New York City Bars have rendered opinions with different 

224   See Iowa Bd. of Prof'l Ethics & Conduct, Op. 00-07 (2000).

225   See Advisory Comm. to the Neb. State Bar Ass'n, Op. 95-3 (1995) [hereinafter Neb. Op. 95-3].

226   See Rogers, supra note 26, at 45 (citing Neb. Op. 95-3, supra note 220).

227   See Ariz. Op. 99-06, supra note 211.

228   See id.

229   See Prof'l Ethics Comm'n of the Bd. of Overseers of the Me. Bar, Op. 174 (2000).

230   See Ohio Bd. of Comm. on Grievances & Discipline, Op. 2001-2 (2001).

231   See id.

232  S.C. Bar Ethics Advisory Comm., Op. 01-03 (2001).

233  Md. State Bar Ass'n Comm. on Ethics, Op. 2001-3 (2001).

234 See Backer, supra note 2, at 2414 (referring to eLawForum, AttorneysBid.com and FirstLAW as examples of such "bidding 
sites"). Backer notes that AttorneysBid.com, for example, allows

attorneys interested in securing clients via the internet to register with Legal-Bid.com giving their areas of expertise and the 
states in which they are licensed to practice. Individuals or companies with a need for legal services log on to Legal-
Bid.com, list the county and state in which they reside, and describe in very general terms the type of legal service which 
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guidance relating to attorneys participating in these "bidding" websites.   235 These websites are analogized to a 
bulletin board on which potential clients may post legal projects and invite attorneys to bid on them.

The New York City Bar Association approved participation in Internet-based legal services bidding systems 
provided four conditions are met:

(1) the client's invitation is not initiated by the lawyer;
(2) the fee charged is paid only by the client;
(3) no legal fees are shared with the service provider; and
(4) the responding lawyer is not pre-screened, approved, or otherwise regulated.   236

The District of Columbia Bar reached a different conclusion about the restrictions and ethical rules relating to 
participation in Internet-based bidding systems.   237 Attorneys must "satisfy themselves that their responses to 
requests for bids on legal projects are not false or misleading" under D.C. Rules.   238 D.C., however, permits 
lawyers to pay the usual fees charged for access to websites containing postings of legal projects, but the lawyers 
must disclose to the potential client any fees paid to the intermediary on the total fee to be charged in their bids.   
239 The prohibition against lawyers sharing legal fees with non-lawyers and procedures to avoid conflicts must be 
observed.   240

XI. COMMUNICATING TO POTENTIAL CLASS ACTION MEMBERS

The D.C. Bar recently rendered an ethics opinion permitting attorneys to use Internet-based web-pages to seek 
plaintiffs for class action lawsuits, provided they comply with all applicable D.C. Rules.    241 This opinion provides 
that "lawyers engaged in Internet communications about class action lawsuits must disclose their interests in the 
legal issues or cases under discussion."   242 The information about the lawsuit must be accurately stated, "avoiding 
language that suggests that the posting is required or authorized by a court when it is not."   243   [*297]  Lawyers 
are also cautioned against making claims in such communications about their "specialization or superiority unless 
such claims are capable of substantiation."   244

they are requesting. After obtaining more specific details directly from the prospective clients, the lawyers then submit bids, 
leaving the client in the enviable position of deciding which bid to accept.

Id. at 2414 n.46.

235   Compare Ass'n of the Bar of the City of New York Comm. on Prof'l & Judicial Ethics, Formal Op. 2000-1 (2000) [hereinafter 
N.Y.C. Op. 2000-1] with D.C. Op. 302, supra note 7.

236   See N.Y.C. Op. 2000-1, supra note 235.

237   See D.C. Op. 302, supra note 7.

238   Id.

239   See id.

240   See id.

241   See id.

242  D.C. Op. 302, supra note 7.

243  Gilbert, supra note 2; see D.C. Op. 302, supra note 7.

244  Gilbert, supra note 2.

17 Geo. J. Legal Ethics 267, *296



Page 25 of 37

"Lawyers may not pretend that information provided on a web page or in another cyberspace format is from a 
disinterested perspective, motivated merely by a desire to inform the public about legal matters."   245 Lawyers also 
need to "ensure that web site communications to the general public do not create 'a serious and imminent threat to 
the impartiality of the judge or jury.'"   246 The disclosures must be prominently displayed and not hidden many 
clicks away from the main pages to prevent website communication from being false and misleading.   247 "The 
information needed to prevent a web site from being false and misleading should be readily available to visitors."   
248 Another requirement is that "lawyers may not use Internet communications in a vexatious or harassing manner."   
249

XII. COMMUNICATING WITH WEBSITE VISITORS

When communicating with website visitors, there is a concern about the establishment of an attorney-client 
relationship, creation of potential conflicts, maintaining confidentiality of attorney-client communications, waiver of 
attorney-client privilege, disqualification, unauthorized practice of law, and potential malpractice claims. The 
concern is compounded by the global reach of the Internet and the possible anonymous identity of website visitors. 
Care needs to be taken as to what questions are asked and how they are answered. The content of the 
communications is critical.

XIII. ATTORNEY-CLIENT RELATIONSHIP

Many lawyers have expressed concern that undesired and conflict-causing attorney-client relationships may be 
unwittingly established over the Internet.   250 It is important to guard against establishing an unwanted attorney-
client relationship. Disclaimers can be used, as discussed below, to minimize the risk. A typical disclaimer will 
provide that no information contained on the website or communicated through the website constitutes or creates 
an attorney-client relationship.   251 However, the most important rule to follow concerns the content  [*298]  of any 
communications. Attorneys should be especially careful to provide only information, and not to supply any advice.

The line between legal advice and information is not always clear. The "issue is whether a lawyer who offers 
information on the Internet is 'giving legal advice,' thereby subjecting himself to malpractice claims, the attorney-
client privilege, and confidentiality."   252 A disclaimer at the end of an e-mail warning that the message is not legal 
advice may also be helpful to reduce misunderstandings.

XIV. CONFIDENTIALITY

A lawyer may not disclose any information learned as a result of the attorney-client relationship that the client 
wishes to remain secret.   253 The attorney-client privilege applies to communications made pursuant to an 

245  D.C. Op. 302, supra note 7.

246   Id.

247   See id.

248   Id.

249   Id.

250   See Wasserman, supra note 199.

251   E.g., Piper Rudnick LLP, Disclaimer, at http://www.piperrudnick.com/disclaimer.html. 

252  Kirkey, supra note 3, at 47; see D.C. Op. 316, supra note 205; see also Lisa Weatherspoon, Speaking of Ethics -- Chat 
Room Communications, WASH. LAW., Jan. 2003, at 12.

253   See MODEL CODE DR 4-101(B) (1980); MODEL RULES Rule 1.6 (2003).
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attorney-client relationship. The communications must have been made in confidence, with the subjective intent that 
they be maintained in confidence, and that there be reasonable expectation of confidentiality.   254 Model Rule 1.6 
does not require absolute security in protecting confidentiality; but does require reasonable effort respecting 
maintaining confidentiality.   255 Concern increasingly arises over whether the communications over the Internet are 
sufficiently secure to protect the attorney-client privilege.

Under what circumstances do you risk waiving the privilege? Again, there appears to be a variance among the 
states in terms of the ethical standards applicable to attorney-client communications via the Internet. Most states 
have determined that lawyers can communicate with their clients by e-mail over the Internet in the same manner in 
which lawyers communicate with their clients by telephone.   256 One factor in reaching this conclusion is that the 
Electronic Communications Privacy Act makes interception of such communications a criminal offense.   257 
However, many states have expressed the view that cellular and cordless telephones are not sufficiently secure for 
attorney-client communications. Some states, however, require attorneys to advise their clients of the risks of 
communicating by e-mail. Virginia has dealt with the ethical issues concerning e-mail that is inadvertently sent to 
the wrong party.   258 Missouri provides that  [*299]  lawyers who invite people to send e-mail to a website 
designated for a specific area of practice, and which is listed on the lawyer's letterhead, should include a statement 
that e-mail is not necessarily confidential.   259

Iowa determined that sensitive material must be encrypted to avoid violation of the Iowa Code of Professional 
Responsibility260 then, on August 29, 1996, reconsidered the opinion and deleted the encryption requirement. Now, 
Iowa requires an express waiver by the client to send confidential information by electronic media. 261 South 
Carolina has expressed the opinion that communications with clients via electronic media may violate the attorney's 
duty to maintain confidentiality in privileged attorney-client communications, absent an express waiver by the client. 
262 In July 1995, the North Carolina Bar Ethics Committee rendered an ethics opinion indicating that lawyers are not 
required to use only infallibly secure methods of communications to meet their obligation to maintain client 
confidences. 263 However, the attorney responsible for the communication must "ascertain that the procedures are 
in place, which 'effectively minimize the risks that confidential information might be disclosed.'" 264 In particular, the 
North Carolina ethics opinion provided the following guidance respecting an attorney's ethical obligation:

First, the lawyer must use reasonable care to select a mode of communication that, in light of the exigencies of 
the existing circumstances, will best maintain any confidential information that might be conveyed in the 
communication. Second, if the lawyer knows or has reason to believe that the communication is over a 

254   See id.

255   See MODEL RULES Rule 1.6 (2003).

256   See Alaska Bar Ass'n Ethics Comm. Op. 98-2 (stating that the client should be cautioned); Mo. Bar Legal Ethics Counsel, 
Informal Op. 970161 (1997) [hereinafter Mo. Op. 970161] (regarding the duty to advise client of risk).

257   18 U.S.C. § 2511(1). Kirkey, supra note 3, at 38-39 ("ECPA makes it unlawful to intercept an e-mail at the point of 
transmission, while in transit, when stored, or after receipt.").

258   See Standing Comm. on Legal Ethics of the Va. State Bar, Op. 1702 (1997).

259   See Mo. Bar Legal Ethics Counsel, Informal Op. No. 970010 (1997).

260   See Iowa Bd. of Prof'l Ethics & Conduct, Op. 95-30 (1995).

261   See Iowa Bd. of Prof'l Ethics & Conduct, Op. 96-01 (1996).

262   See Ethics Advisory Comm. of the S. C. State Bar, Op. 94-27 (1994).

263   See N.C. Bar Ass'n Ethics Comm. RPC 215 (1995).

264   Id.
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telecommunication device that is susceptible to interception, the lawyer must advise the other parties to the 
communication of the risks of interception and the potential for confidentiality to be lost. . . . In using e-mail, or 
any other technological means of communication that is not secure, the same precautions must be taken to 
protect client confidentiality as are set forth . . . above.   265

Attorneys also need to guard against receiving confidential information that could result in subsequent 
disqualification. One approach is to post warnings to clients not to provide confidential information.   266 At least one 
jurisdiction has determined that a lawyer does not owe a duty of confidentiality to an individual  [*300]  who e-mails 
an unsolicited inquiry to a lawyer.   267 Many lawyers' websites are maintained on separate servers, so that visitors 
do not have access, either directly or indirectly, to any on-line client files.

In 1999, the ABA Standing Committee on Ethics and Professional Responsibility published the full text of ABA 
Formal Opinion 99-413, which is consistent with the opinions expressed by many of the states and the District of 
Columbia. 268 The opinion accepts that there is a reasonable expectation of privacy in e-mail. 269 While the ABA 
Opinion does not require that e-mail be encrypted, lawyers must consider the dangers associated with the 
transmission of client confidences via any medium and reach an understanding with their clients regarding the 
appropriate means for transmitting sensitive client information. 270 The ABA opinion stated:

A lawyer may transmit information relating to the representation of a client by unencrypted e-mail sent over the 
Internet without violating the Model Rules of Professional Conduct (1998) because the mode of transmission 
affords a reasonable expectation of privacy from a technological and legal standpoint. The same privacy 
accorded U.S. and commercial mail, land-line telephonic transmissions, and facsimiles applies to Internet e-
mail. A lawyer should consult with the client and follow her instructions, however, as to the mode of transmitting 
highly sensitive information relating to the client's representation.   271

Relying in part on this ABA opinion, the Nevada Supreme Court in City of Reno v. Reno Police Protective Ass'n 
ruled that a privileged attorney-client communication retained its privileged status notwithstanding claims by the 
opposing side that the privilege had been waived by the fact that the message had been e-mailed.   272 This is the 
first court ruling holding that using e-mail does not waive the privilege.

One commentator believes that as technology makes e-mail encryption more accessible, more cost-effective and 
easier to use that lawyers should protect attorney-client communications by encryption technology as a matter of 

265   Id.

266  James McCauley, Ethics Counsel for the Virginia Bar, suggested a disclaimer providing: "Do not send us confidential 
information unless, and until, you have spoken to one of our lawyers and have received an engagement letter from us." 
McCauley, supra note 134a, at v-5; see also David Johnson, Professional Responsibility, COUNS. CONNECT, Jul. 22, 1996.

267  Ariz. State Bar Comm. on the Rules of Prof'l Conduct, Op. 02-04 (2002).

268   See ABA Standing Comm. on Ethics & Prof'l Responsibility, Formal Op. 99-413 (1999) [hereinafter ABA Op. 99-413]; D.C. 
Bar Legal Ethics Comm., Op. 281 (1998).

269   See ABA Op. 99-413, supra note 268.

270   See id.; see also Mass. Bar Comm. on Prof'l Ethics, Op. 00-01 (2000) (stating that encrypted e-mail exchanges with clients 
not unethical).

271  ABA Op. 99-413, supra note 268.

272   59 P.3d 1212 (Nev. 2002).
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prudent risk management which he urges is mandated by the ethical rules.   273 Lawyers under the rules, he 
argues, are required to use systems and controls "'that are reasonably designed and managed to maintain 
confidentiality'" and have the  [*301]  duty to "'take reasonable steps in the circumstances to protect such 
information against unauthorized use or disclosure.'"   274 This commentator also argues that the risk of interception 
and disclosure will tend to increase as the legal profession increases its use of e-mail and access to documents 
by wireless technology.   275 With the burden and cost of robust encryption technology decreasing over time, 
lawyers will need to use encryption technology to protect the confidentiality of attorney-client communications.   276 
Furthermore, in the exercise of reasonable judgment and skill, lawyers who rely on email to communicate with their 
clients may be required to keep abreast of technological advances in security, as well as the technological 
advances being developed by hackers who are seeking to steal secrets from third parties so that the risks of 
communicating with clients by unencrypted e-mail may be appreciated. Computer security has definite ethical 
implications for attorneys. More and more commentators are raising the concerns respecting interception and 
arguing that the conclusion respecting e-mail being sufficiently secure to use for attorney-client communications is 
wrong. One commentator notes that even amateur hackers have little difficulty intercepting and reading messages 
sent via the Internet; another raises concern about sniffers.   277 The question of whether lawyers may ethically 
communicate with their clients through unencrypted e-mail requires lawyers to be current on the risks, technology 
and client desires.

The risks with wireless computing appear to be even greater. Wireless has become the new byword for computing. 
WiFi hotspots are being rolled out everywhere. Today, WiFi is not secure unless it has adopted the new encryption 
standard called WiFi Protected Access. Lawyers should be very careful communicating through wireless computing. 
There is a good chance your communications are not secure. Technology is moving so fast that lawyers are likely 
to unwittingly place attorney-client communications at risk because they fail to recognize the significantly added 
risks attached to wireless computing communications.

 [*302]  A. SHARING COMPUTER RESOURCES

273   See Charles R. Merrill, Revisiting the Question of Attorney/Client Internet E-mail Encryption, INTERNET NEWSLETTER, 
Mar. 2002, at 5.

274   Id.

275   See id.

276 See id. The author looks at risk using the classic formulation crafted by Judge Learned Hand in United States v. Carroll 
Towing Co., 159 F.2d 169, 173 (2d Cir. 1947).

Risk can be thought of as the product of two different factors: (P), the probability that a contingency will occur, multiplied by 
(L), the gravity of the resulting injury that the occurrence will cause. Risk management can be said to involve the difference 
between the risk (P x L) and the cost or burden of adequate precautions to eliminate the risk (B).

Merrill, supra note 267. Using this formulation, the author believes the steady increase in security risk and improvement in 
security technology and practices dictate that lawyers should use encryption technology to protect attorney-client 
communications and information. See id. The author believes that Judge Learned Hand's warning in T.J. Hooper v. No. Barge 
Corp., 60 F.2d 737 (2d Cir. 1932), applies to the legal profession's failure to adopt encryption technology to protect client's 
confidential information. See generally id.

277   See John Christopher Anderson, Transmitting Legal Documents over the Internet: How to Protect Your Client and Yourself,  
27 RUTGERS COMPUTER & TECH. L.J. 1, 6-7 (2001).
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The District of Columbia has raised concern over attorneys sharing offices and resources.   278 The D.C. ethics 
opinion notes that it is "impermissible for unaffiliated attorneys to have unrestricted access to each other's electronic 
files (including e-mail and word processing documents) and other client records."   279 This D.C. opinion further 
notes that "if separate computer systems are not utilized, each attorney's confidential client information should be 
protected in a way that guards against unauthorized access and preserves client confidences and secrets."   280 
This D.C. opinion raises similar concerns about sharing a single fax line, employees, or third-party contractors.   281

The Pennsylvania Supreme Court raised a related ethical concern in Commonwealth of Pennsylvania v. Rekasie.    
282 There, the Pennsylvania Supreme Court ruled that individuals may have no reasonable expectation of privacy in 
telephone calls made in their own home, noting that with speakerphones, cell phones and the like, users have no 
way of knowing who might be listening in on a conversation and thus no reasonable expectation that the call will be 
private.   283 Attorneys need to be sensitive to these concerns. Protecting attorney-client communications dictates 
that attorneys verify who might be listening in on the conversation.

B. NON-LAWYER ACCESS TO DATABASE

The ABA has released an ethics opinion entitled "Access of Nonlawyers to a Lawyer's Data Base."   284 Under this 
opinion, lawyers have a duty when entering into a service agreement with a computer maintenance company to 
ensure that the service provider will use reasonable procedures to protect the confidentiality of information to which 
the service provider has access and fully understands its obligations with respect to confidentiality.   285

XV. USING APPLICATION SERVICE PROVIDERS

Application Service Providers ("ASPs") offer numerous products and services to assist lawyers, e.g., "virtual deal 
rooms, online collaboration tools, online  [*303]  document assembly, online billing services, email, and file storage 
back-up services," and other products and services available to lawyers over the Internet.   286 The use of ASPs or 
similar Internet services raises a number of ethical issues. The ethical compliance of these third party providers is 
the responsibility of the attorney retaining the service provider.   287

As several commentators have stated, "attorneys who fail to back up their data (wherever stored) and then lose 
client files or other files necessary . . . risk of failing to act competently."   288 In fact, failing to back up data may be 

278   See D.C. Bar Legal Ethics Comm., Op. 303 (2001). The opinion notes that the bar organizations of California, Colorado, 
Connecticut, Maryland, Michigan, Ohio, Rhode Island and Virginia have all addressed and approved such sharing arrangements 
"subject to varying qualifications designed to ensure compliance with the ethical rules." Id.

279   Id.

280   Id.

281   See id.

282   778 A.2d 624 (Pa. 2001).

283   Id. at 631.

284  Kirkey, supra note 3, at 45.

285   Id.

286  David Hricik & Peter Krakaur, ASPs. Very Dangerous? You Go First, LEGALETHICS.COM (July 2002), at 
http://www.legalethics.com/articles.law?auth=snake.txt (last visited Jan. 5, 2003).

287   See id.

288   Id.
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viewed as an act of negligence.   289 Accordingly, lawyers need to make sure any such providers they employ 
implement sufficient backup procedures to ensure that client data is not lost.

There are many other ethical issues implicated by these ASP relationships as well. These include attorney-client 
confidentiality, conflict of interest, competence, security, and other issues.

XVI. ON-LINE LEGAL RESEARCH

On-line legal research has become increasingly more important. Lawyers need to appreciate the risk associated 
with on-line research. Many websites load a "cookie" onto the hard disk of any computer visiting the site. The type 
of knowledge collected by the "cookie" has the potential of compromising attorney-client information and attorney 
work product information. It may be possible for an unscrupulous hacker or adversary to discern from the research 
the attorney's trial strategy.   290 Another author notes that hackers can use "packet sniffing" programs to observe 
people's on-line activities.   291

XVII. METADATA

Depending on the software used to prepare documents, the recipient may be able to uncover all of the changes 
made during drafting, including language revisions, paragraphs duped from other documents, comments to and 
from colleagues and clients, hidden text and other metadata stored in the documents.   292 This metadata may be 
readily accessed using the same software tools lawyers use every day in the production of documents.   293

 [*304]  The New York State Bar Association has taken the position that it is unethical to examine the hidden 
metadata in documents.   294 In the New York State Bar Association opinion, the Bar Association recognized that, 
although the transmitting party intended to send the "visible" document, "absent an explicit direction to the contrary 
counsel plainly does not intend the lawyer to receive the "hidden" material or information."   295 Based on this 
premise, the Bar Association concluded that the recipient lawyer could not ethically access the metadata because 
"it is a deliberate act by the receiving lawyer, not carelessness on the part of the sending lawyer, that would lead to 
the disclosure of client confidences and secrets."   296

A similar problem exists with respect to redactions.   297 Someone with access to the Word document, for example, 
could copy the text, change the highlighting, and make "words like these" that were redacted appear again.   298

289   Id. (citing Albert Barsocchini, ABCs of Computer Security, LAW TECH. NEWS, Nov. 2000, at 27 (stating that "failing to back 
up your data is an act of negligence.")).

290   See Kirkey, supra note 3, at 46.

291  Anderson, supra note 277, at 6.

292  J. Beckman, Word Processing Documents Reveal Drafters' Secrets, LITIG. NEWS, Nov. 2003, at 1.

293  David Hricik, The Transmission and Receipt of Invisible Confidential Information, E-Ethics, Oct. 2003, available at 
http://www.hricik.com/eethics/2.3.html. 

294  N.Y. State Bar Ass'n Comm. on Prof'l Ethics, Op. 749 (2001).

295   Id.

296   Id.

297  Hricik, supra note 293.

298   Id.
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Today, lawyers need to appreciate the presence of metadata and use reasonable efforts to reduce the 
dissemination of hidden information and risk that adversaries will access this hidden information. To comply with 
their duty of confidentiality, lawyers need to remove metadata from documents exchanged with opposing counsel or 
disclosed to the public.   299 Rules respecting the preparation and transmission of electronic documents will need to 
be developed. For now, lawyers will need to act prudently to avoid compromising confidential information protected 
as confidential attorney-client information and attorney work product.

XVIII. CHAT ROOMS

One lawyer goes so far as to say that to talk about legal matters in public chat rooms is to invite disaster. 300 
Participating in on-line chat room discussions definitely has some ethical risks. In on-line chat groups or conference 
areas, the participants are not necessarily known to each other.

The attorney participating in one of these [chat room] forums may not have all the relevant facts before giving 
advice, the attorney may have a conflict of interest, the attorney may be communicating with someone who is 
already  [*305]  represented by counsel, or the attorney may be publicly discussing confidential information.   
301

You do not know who you are really chatting with or who is listening to your communication. Lawyers have to be 
particularly sensitive in chat rooms attended by non-lawyers. Attorneys do not want to create attorney-client 
relationships unknowingly. Furthermore, direct solicitation in chat rooms is likely to be covered by direct solicitation 
rules. 302 The same is likely to be true for news groups, discussion groups, or other forms of interactive 
communications.

The District of Columbia has issued an ethics opinion on chat room communications by attorneys with Internet 
users seeking legal information.   303 This D.C. ethics opinion provides that "it is permissible for lawyers to take part 
in on-line chat rooms and similar arrangements through which attorneys engage in back-and-forth communications, 
in 'real time' or nearly real time, with Internet users seeking legal information, provided they comply with all 
applicable rules of professional conduct."   304 This D.C. opinion warns attorneys to not give specific legal advice in 
such chat room communications to avoid the formation of an attorney-client relationship through such chat room 
conversations.   305

This D.C. ethics opinion on attorney communications in chat rooms emphasizes that the same prescriptions in other 
attorney communications apply to chat rooms or similar services.   306 "The communications must be accurate."   
307 "Lawyers may not imply that they are disinterested in particular matters when they are not."   308 "Lawyers must 

299   Id. (citing Michael Silver, Microsoft Office Meta-Data: What you don't see can hurt you, TechRepublic. com, Mar. 4, 2003, 
available at http://techrepublic.com.com/5100-6270-5034376.html). 

300   See Maureen Castellano, Policing Cyberspace, N.J. L.J., Apr. 8, 1996, at 1 (attributing comment to William Voorhees, vice 
chair of the New Jersey State Bar Association's special committee on malpractice insurance).

301  Kirkey, supra note 3, at 47.

302   See Va. Op. A-0110, supra note 93 (prohibiting the solicitation of employment in chat rooms from victims or their immediate 
family in personal injury or wrongful deaths cases).

303   See D.C. Op. 316, supra note 200; see also Weatherspoon, supra note 247.

304  D.C. Op. 316, supra note 205.

305   See id.

306   See id.

307   Id.
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disclose any fees they pay in order to participate and such fees may not be linked to or contingent on the amount of 
legal fees the lawyer may obtain . . . through on-line services."   309 Such communications, the D.C. ethics opinion 
warns, must not involve solicitations using "undue influence"   310 or "seeking employment by a potential client 
whose 'physical or mental condition' makes rational judgment 'about the selection of any attorney unlikely.'"   311 
These concerns are perfectly understandable, but, as a practical matter, are likely to be very difficult to discern in 
virtual chat room communications where the person you are chatting with is anonymous.

The D.C. opinion offers practical advice on avoiding the formation of  [*306]  attorney-client relationships in chat 
rooms or other situations.   312 The D.C. opinion emphasizes that the key is to avoid providing legal advice in such 
communications.   313 Legal advice, the D.C. opinion notes, "involves offering recommendations tailored to the 
unique facts of a particular person's circumstances."   314 Thus, the D.C. opinion advises, "in discussing legal 
information, lawyers should be careful to emphasize that it is intended as general information only, which may not 
be applicable to an individual's specific situation."   315 Furthermore, the D.C. opinion recommends that "where a 
communication is lengthy or otherwise might leave room for misunderstanding, lawyers should remind inquirers that 
the chat room communication is not a substitute for specific legal advice, and that the lawyer is providing general 
legal information only."   316 If any attorney-client relationship is formed by such chat room communications, the 
D.C. ethics opinion advises "the full panoply of ethical considerations [apply], including conflict avoidance, 
confidentiality, competence," diligence, zeal, and adequate communications.   317

A number of state bars have also issued ethical opinions respecting chat rooms. Florida specifically prohibits 
attorneys from soliciting prospective clients through Internet chat rooms, which are defined broadly as real time 
communications between computer users. 318 Besides Virginia and Florida, several other states have considered 
the issue of whether attorney participation in chat rooms constitutes impermissible solicitation. For example, 
Michigan rendered an ethics opinion concluding that while e-mail communications were akin to direct mail 
communications:

A different situation arises if a lawyer is participating in interactive communication on the Internet, carrying on 
an immediate electronic conversation. If the communication was initiated by the lawyer without invitation, such 
'real time' communications about the lawyer's services would be analogous to direct solicitations, outside the 
activity permitted by [Michigan Rules of Professional Conduct Rule] 7.3.   319

308   Id.

309  D.C. Op. 316, supra note 205.

310   Id.

311   Id.

312   See id.

313   See id.

314  D.C. Op. 316, supra note 205.

315   Id.

316   Id.

317   Id.

318   See Fla. Op. A-00-1, supra note 99.

319  Mich. RI-276, supra note 93.
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Similarly, the West Virginia Lawyer Disciplinary Board stated:

The Board is of the opinion that solicitations via real time communications on the computer, such as a chat 
room, should be treated similar to telephone and in-person solicitations. Although this type of communication 
provides less opportunity for an attorney to pressure or coerce a potential client than do  [*307]  telephone or in-
person solicitations, real-time communication is potentially more immediate, more intrusive and more 
persuasive than e-mail or other forms of writing. Therefore, the Board considers Rule 7.3(a) to prohibit a lawyer 
from soliciting potential clients through real-time communications initiated by the lawyer.   320

In an ethics opinion issued by the Illinois State Bar Association, the Ethics Committee stated:
The Committee does not believe that merely posting general comments on a bulletin board or chat group 
should be considered solicitation. However, of [sic] a lawyer seeks to initiate an unrequested contact with a 
specific person or group as a result of participation in a bulletin board or chat group, then the lawyer would be 
subject to the requirements of Rule 7.3. For example, if the lawyer sends unrequested electronic messages 
(including messages in response to inquiries posted in chat groups) to a targeted person or group, the 
messages should be plainly identified as advertising material.   321

As communications become more interactive, lawyers need to be very sensitive to whether the communication is 
advertising or direct solicitation. The potential for undue influence is probably the greatest in chat rooms where a 
prospective client may feel pressured to obtain legal representation.   322 On the other hand, there is some 
recognition that chat room attorney communications are probably less potentially coercive than face-to-face 
communications because the potential client always has, even with respect to real time communications, the option 
of simply "not responding."   323

XIX. COMMUNICATING WITH AN ADVERSE CLIENT'S WEBSITE

May a lawyer access the website of the adversary lawyer's client? Oregon recently issued a formal ethics opinion 
covering this issue. 324 The Oregon opinion noted that if the contact would be prohibited in non-electronic form, 
then it is prohibited in electronic form. 325 Here, the opinion concluded that "[a] lawyer who reads information posted 
for general public consumption is not communicating with the represented owner of the Web site. 326 If, however, a 
lawyer visiting the website of a represented person sends a message with "the expectation of  [*308]  receiving a 
personal response," then in that situation, if the subject of the communication with the represented person is on or 
directly related to the subject of the representation, the lawyer violates DR 7-104." 327 In this opinion, Oregon 
observed:

Without doubt the Internet will be an increasingly common form of advertising and communication in commerce 
and law practice. It is not possible to foresee all the variations on how that communication will occur. The 
essence of this analysis, however, is whether the Internet-based communication has the character of a 

320  W. Va. Op. 98-93, supra note 99.

321  Ill. Op. 96-10, supra note 90.

322  Darren Franklin, Hanging a Shingle on the Information Superhighway,  2001 STAN. TECH. L. REV. 2 (2001).

323   See D.C. Op. 316, supra note 205.

324  Or. State Bar Ass'n Bd. of Governors, Formal Op. 2001-164 (2001) [hereinafter Or. Op. 2001-164]. D.C. Rule 4.2(a) prohibits 
communications by attorneys with a party known to be represented by another lawyer in the matter. See D.C. RULES Rule 
4.2(a) (2003).

325   See Or. Op. 2001-164, supra note 324.

326   Id.

327   Id.
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telephonic or face-to-face conversation. For the same reasons that conversing directly or indirectly with a 
represented person is forbidden by telephone or in person, it is also forbidden in any electronic format. Lawyers 
who wish to obtain information from a represented person's Web site must exercise the same caution they 
would use in eliciting information by other means.   328

XX. LINKED SITES

Providing links to other websites also raises ethical considerations. The lawyer or law firm providing the link from its 
website does not control the completeness, accuracy, or timeliness of the content in the linked Internet sites. How 
do the linked sites affect compliance with the ethical rules on lawyer advertising? What, if any, of the content in the 
linked materials is false, misleading, deceptive, or otherwise contravening of the advertising rules? One ethics 
committee advises that law firms with "links to outside sites should, of course, clearly indicate to the web browser 
that [the outside sites] are not maintained by the law firm."   329

There is also concern over the possibility of the lawyer or law firm being viewed as an endorser, or being liable for 
negligent referral.   330 The same issues may arise in connection with allowing other Internet sites to provide linkage 
to a lawyer's or law firm's website, as well as the ethical rules pertaining to referrals.   331 There is also the 
possibility that a link to another site might serve as a basis for a contributory copyright infringement claim or a claim 
for inducing copyright infringement by promoting other infringing sites.   332

XXI. POTENTIAL FOR ABUSE

Internet technology has the potential for abuse if it is used in an unethical manner. The technology permits very 
personal and swift communications with  [*309]  potential targeted clients.   333 It may be used to conduct 
ambulance chasing in cyberspace.   334 The highly publicized Canter and Siegel advertisement intended to solicit 
immigration clients was sent to 30,000 addresses and appeared in approximately 140 countries, including some 
countries that restrict lawyer solicitation.   335

XXII. DISCLOSURES

Many states require disclosures. The general rule respecting website disclosures is that they shall be readily 
available and prominently displayed.   336 Information needed to prevent a website from being false and misleading 
should be readily available to visitors.   337 Relevant disclosures should not be many clicks away.   338

328   Id.

329  N.Y.C. Op. 1998-2, supra note 1.

330   See Woody, supra note 2.

331   See id.; see also Rogers, supra note 26, at 45.

332  In Intellectual Reserve, Inc. v. Utah Lighthouse Ministry, Inc., 75 F. Supp. 2d 1290 (D. Utah 1999), the district court 
determined that by providing links on its site to three other sites displaying the infringing work that defendant could be liable for 
contributory copyright infringement.

333  Rogers, supra note 26, at 42.

334   See Scott Brede, Spanning the Globe, CONN. L. TRIB., Aug. 19, 1996, at 3.

335   See David J. Loundy, Lawyers' Electronic Ads Leave Bad Taste, CHI. DAILY L. BULL., Mar. 9, 1995, at 6.

336   See generally FTC Issues Guide to Warn Business of Agency Rules Applying to Internet Ads,  78 ANTITRUST & TRADE 
REG. REP. 447 (2000).

337   See D.C. Op. 301, supra note 7.
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XXIII. DISCLAIMERS

There is inconsistent advice concerning disclaimers. Some believe very strongly in using disclaimers and warnings 
on websites, and in connection with their electronic communications to guard against risks.   339 Others do not 
believe disclaimers are necessary or that they are very helpful from a risk-avoidance perspective.   340 For example, 
while disclaimers may prove helpful in avoiding the establishment of inadvertent attorney-client relationships, they 
may not prevent the formation of such relationships in cases in which the subsequent conduct of the parties is 
inconsistent with the disclaimer.   341

Disclaimers on websites are being used primarily to "inform visitors that the information provided by the Web site is 
not legal advice [and] that an attorney-client relationship is not created [by the visit]."   342 Disclaimers should 
comply with the ethical rules applicable to advertising and promotion.   343 William Hornsby believes an appropriate 
disclaimer on a webpage should provide that in  [*310]  the "event the information [on the website] is not consistent 
with the rules governing the communications of legal services, [the law firm would be] unwilling to accept the 
representation of clients who are generated as result of [this website]."   344

Jeffrey Kuester, who at the time chaired the NetEthics Committee of the State Bar of Georgia's Computer Law 
Section, offered the following sample disclaimer:

This Web page is a public resource of general information which is intended, but not promised or guaranteed, 
to be correct, complete and up-to-date. However, this Web page is not intended to be a source of advertising, 
solicitation, or legal advice; thus the reader should not consider this information to be an invitation for an 
attorney-client relationship, should not rely on information provided herein and should always seek the advice 
of competent counsel in the reader's state. The owner does not intend links on the Web page to be referrals or 
endorsements of the linked entities, and the owner of this Web page will not accept referrals for employment 
from unregistered referral services. Furthermore, the owner of this Web page does not wish to represent 
anyone desiring representation based upon viewing this Web page in a state where this Web page fails to 
comply with all laws and ethical rules of that state. Finally, the use of Internet E-mail for confidential or sensitive 
information is discouraged.   345

It is generally believed that lawyers "using the Internet or e-mail to answer questions should, at a minimum, include 
a disclaimer that legal advice is not being given, information is not confidential or there is not an attorney-client 
relationship."   346 One argument for the disclaimer is that there is a chance a lawyer could answer a question that 
would subject the lawyer to a lawsuit in some distant forum, which just happened to be where the questioner 

338   Id.

339   See Woody, supra note 2; Kuester, supra note 104.

340   See Woody, supra note 2 (quoting Jonathan Rosenoer, vice president of Internet Services for North Communications and 
former executive editor of California Counsel Connect, as stating "that disclaimers really are meaningless except to give comfort 
to the lawyer.").

341   See D.C. Op. 302, supra note 7; N.Y.C. Op. 1998-2, supra note 1 (Use of a "disclaimer may not necessarily serve to shield 
law firm from a claim that an attorney-client relationship was in fact established by reason of specific on-line communications.").

342  Woody, supra note 2.

343   See Philley, supra note 35 (Web pages "should include the same disclaimers and information as other ads.").

344  Sanders, supra note 2.

345  Kuester, supra note 104.

346   See The Internet is Virgin Territory for Lawyers, PA. L. WKLY, Apr. 1, 1996, at 7.
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resides.   347 One lawyer recommends that websites "state that 'information provided in the Web site or in response 
to e-mail received form [sic] visitors at the Web site is not legal advice,'"   348 but does not know how effective the 
disclaimer will be.   349

Some lawyers believe that any electronic communication should be prefaced with a disclaimer providing that the 
communication is not advice and the recipient of the information should not act on it without first conferring with an 
attorney.   350

There are many issues that complicate the use of disclaimers. It is more  [*311]  difficult to affix a disclaimer to a 
changing, interactive website than it is to apply disclaimers to a fixed document.   351 Furthermore, "merely placing 
a disclaimer on the homepage of a multi-page site may not be sufficient given that visitors can access various parts 
of the site directly" and different parts of a website may need different disclaimers based on the content and the 
jurisdiction.   352 It is advisable to provide a link on every page of a law firm's website so that the disclaimer is 
arguably incorporated by reference and made a part of each website page.

Different disclaimers may be adopted to comply with the ethical rules in different states and countries.   353 Also, it 
is very possible that the disclaimers will have to be posted in different foreign languages to comply with country 
regulations. It has been noted that it is very possible with all of the disclaimers that websites will "start looking like 
one of those car commercials where a foot of small print describing lease terms scrolls down the television screen."   
354 Increasingly lawyers are providing the disclaimers as part of Terms of Use for the website which the visitor 
agrees to be bound by accessing and using the site.   355

XXIV. LEGAL ETHICS WEBPAGE

There is a website dealing with legal ethics on the Internet. The site contains links to each state's ethical rules and 
other information. It includes links to academic and bar journal articles about Internet ethics. The address of this site 
is http://www.legalethics.com.   356

XXV. CONCLUSION

There are numerous ethical issues for lawyers to consider with respect to websites and electronic communications 
over the Internet. The variances among states and countries in ethical rules applicable to websites and electronic 
communications greatly complicates any analysis of ethical considerations. Changes in technology are likely to 
affect the analysis underlying the applicability of the ethical rules. The current situation is rife with uncertainty and 

347   See id.

348  Hricik & Krakaur, supra note 286 (citing Steven A. Meyerowitz, Limiting the Ethical Risks of Law-Firm Web Sites, PA. LAW., 
Oct. 2000, 32, 33 (quoting Nancy L. Savitt)).

349   Id.

350   See Castellano, supra note 300.

351   See Woody, supra note 2.

352   Id.

353   Id.

354   See id.

355  There is substantial legal authority now enforcing website Terms of Use where the terms are not hidden and do not include 
unconscionable terms.

356  Peter Krakaur maintains the legalethics website. The author made extensive use of this website in updating this article.
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risks; it cries out for uniformity. But, there is little likelihood that uniformity on a multi-jurisdictional basis could be 
achieved even though there is a growing recognition that the legal ethics rules may be inhibiting competition and 
consumer choice respecting Internet-delivered legal services. As such, even with  [*312]  increased public pressure 
for uniformity to permit greater use of the Internet, resolving the ethical issues will require substantial work and is 
certain to be a major issue facing attorneys in the years ahead. Increasingly, Congress is recognizing that Internet 
laws should be national in scope. A patchwork of conflicting state regulations is ill-suited for the Internet. The same 
concept should apply to ethics rules applicable to lawyers using the Internet. There should be uniform national 
standards.

Copyright (c) 2004 Georgetown Journal of Legal Ethics
Georgetown Journal of Legal Ethics
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ABSTRACT 

Artificial Intelligence (“AI”) is the application of 

computer algorithms to perform intellectual tasks. In the 

distant past the big breakthrough was the creation of 

machines to do simple mathematics. Today, computers are 

called to duty on a number of gigantic intellectual tasks. The 

intellectual tasks facing society and the legal field are 

information problems. Since they are information problems, 

smart, creative humans such as lawyers can solve them with 

enough data and the ability to analyze it. Some of these 

modern tasks have surprising depth. Complex technology 

can have unpredictable risks and powerful technology 

always has the risk of being misused. The question this 

document answers is "what ethics must we be mindful of 

when creating AI and applying it to the legal field?"  

Categories and Subject Descriptors 

K.4.1 [Public Policy Issues; Ethics] 

General Terms 

Design, Security, Human Factors, Theory, Legal Aspects 

Keywords 
AI, safety, net existential threat, values, ethos 

1. INTRODUCTION 
This paper will discuss ethics from the point of view of 

the builders of AI and the users of AI. It does not address AI 

rights. While AI rights may become an issue in the future, 

they are not an issue today, in the manner of the topics 

discussed. This paper will touch upon Net Existential Risk, 

also known as the Theory of Singularity (Wikipedia, 2014), 

a belief that Artificial Intelligence can destroy civilization. 

Also discussed are the risks of AI to the legal system, which 

are much more contained and require special consideration. 

By discussing the actual level of threat that AI can represent 

today and in the near future, we can define a clear set of 

values and ethos for our ethical use of AI as it applies to the 

legal field. 

The ethics of artificial intelligence has been a topic of 

discussion going back to the 1940’s. It begins with the 

brilliant imagination of Professor Isaac Asimov who made a 

career writing books about robots, among other 

achievements. His 3, and later 4, Laws of Robotics 

(Wikipedia, 2014) became the first expression of an ethical 

system for artificial intelligence. They describe how robots 

should act. However, an ethical system should do more than 

just describe how the AI acts. It should discuss how we use 

it and interact with it as well. There are also unintended 

consequences that come naturally from complex systems 

(European Physical Society, 2014), which is an important 

consideration. 

2. WHAT IS ARTIFICIAL INTELLIGENCE 
Artificial Intelligence describes an intelligent agent, 

able to act upon a task, determine the level of success at 

completion, learn from that experience and alter future 

behavior in order to improve future performance on the task. 

Some AI is static, in that it has learned to perform a task as 

best as can be expected. Some AI is constantly learning. 

Some AI is supervised in its learning where a human is 

teaching the AI to perform the task. Other AI is unsupervised 

and able to learn from raw data. AI has been applied to many 

tasks. No sophisticated demonstrations of general purpose 

AI currently exist in the same way that human intelligence is 

general purpose. AI applications tend to be focused on 

particular and narrow problems. Almost all eDiscovery 

platforms have some form of machine learning using narrow 

AI for helping people solve intellectual tasks involved with 

evidence understanding, and complex reasoning. 

Some tasks are considered transhuman problems. They 

are problems that individuals and organizations of humans 

are inefficient at solving. The so-called connecting the dots 

problem, prior to the September 11, 2001 terror attacks in 

America, is an excellent example. The information was 

collected but not concentrated. The information was beyond 

the technological and organizational capability to create a 

valid argument that could have led to preventative measures 

against the attack. 

Understanding very large amounts of unstructured 

information is a transhuman problem because finding the 

relationships and connections in the data is limited by the 

ability of humans to read and recall the data. A large corpus 

could be broken up and read in parts by a team of humans, 

but then each human must have conversations with each of 

the other members. The importance of the data points each 

knows depends upon the relationships it has with other data 

points. Discovering all of the connections leads to a factorial 

number of conversations being necessary for true 

understanding. 10 people would need to have millions of 

conversations for a modest corpus of 15,000 documents. 

AI working with humans can help us understand the 

data far more effectively than we can on our own. AI has 



certain limitations. Currently, AI is not creative. While a 

human can imagine a wide ranging set of scenarios and then 

devise experiments for proving any hypothesis supported by 

these scenarios, computational creativity lacks in this area. 

AI does not have the intuition necessary for devising 

scientific thoughts. AI can in no way show leadership. Its 

understanding of leadership is the difference between having 

a human leader and a book on leadership. AI lacks an ability 

for empathy. According to noted computer science and AI 

researcher Joseph Wiezenbaum this lack of ability means 

that AI is not suitable for performing tasks that require care 

and respect (MIT's The Tech, 2008).  

These limitations are considerable and demonstrate 

human-like artificial intelligence may not be realized for a 

long time. This points to a problem with humans and not 

machines. Humans tend to anthropomorphize issues in order 

to understand them. We think of AI as having to be human-

like. However, even with the examples of AI we have built 

today, they do not think like we do. We studied birds, 

developed aerodynamics and produced planes. Those planes 

do not fly like birds, even though we started with birds to 

create an ability to fly. Humans aided by machines now fly 

higher, faster and longer than any bird has ever been able to 

do. AI research and development is going in the same way – 

we are not recreating the human mind but creating tools that 

are different. The difference is that AI can help us solve 

transhuman problems. Paired, we can solve greater problems 

together than either machines or humans can do alone. 

3. WHAT IS NET EXISTENTIAL THREAT 
Recently, noted futurist and investor Elon Musk wrote 

the following: 

"The pace of progress in artificial intelligence (I'm not referring to 

narrow AI) is incredibly fast. Unless you have direct exposure to 

groups like Deepmind, you have no idea how fast-it is growing at a 

pace close to exponential. The risk of something seriously 

dangerous happening is in the five year timeframe. 10 years at 

most. This is not a case of crying wolf about something I don't 

understand. I am not alone in thinking we should be worried. The 

leading AI companies have taken great steps to ensure safety. They 

recognize the danger, but believe that they can shape and control 

the digital superintelligences and prevent bad ones from escaping 

into the Internet. That remains to be seen..." –Elon Musk 

(Reddit, 2014) 

Mr. Musk has invested in a company that does Artificial 

Intelligence work and is regarded by many to be an 

extremely smart person. The idea of AI Net Existential 

Threat goes back many decades. It is sometimes referred to 

as Singularitarianism (Wikipedia, 2014) – the belief that an 

artificial intelligence will bring about the end of civilization. 

Those humans that can then perform a mind to machine 

transfer will survive this event. Science fiction writer Ken 

MacLeod refers to this event as “the Rapture for nerds.” 

However, in terms of what a sentient AI could be capable of, 

Net Existential Threat often refers to a transformation of 

society for the worse because of the existence of an AI 

hostile to people. There are unseen long tail risks in complex 

systems and the consequences of artificial intelligence are 

largely unknown. 

There is another threat, however. It is more subtle. AI is 

capable of solving intellectual problems humans cannot 

alone. In free style chess competition the most effective 

teams are not composed of all humans or all computers. The 

most effective teams are man and machine teamed together. 

They are often referred to as centaurs. A centaur team with 

an unethical human lead could wreak great damage. A 

centaur team with an unethically built AI could unwittingly 

wreak damage as well. The dangers are not Net Risk 

necessarily but can lead to far ranging disasters. At issue is 

that centaur teams can perform transhuman tasks. The issues 

that such a team could create range from the extremely overt 

to the extremely subtle and would be hard to detect. 

Others who have worried about a coming singularity are 

Stephen Hawking, Ray Kurzweil, Eliezer Yudkowsky and 

many others. Yudkowsky’s experiment on “AI in a Box” is 

fascinating reading (Yudkowsky, 2002). That experiment’s 

results state that should a transhuman superintelligence 

manage to be created and contained securely in a closed 

system and accessible to only a few people, it would still 

manage eventual escape. It is worth reading the papers on 

that experiment. 

Net Existential Risk means that a superintelligence will 

have great abilities such as being able to control the 

economy, order human activities, have control of machines 

and then seek goals for its own benefit, eventually enslaving 

mankind or removing it as a threat. This has been in the 

realm of fiction for a long time. In “Colossus: The Forbin 

Project” a non-sentient superintelligence is created, but 

within hours of being connected to our nuclear deterrent 

system, gains sentience, discovers the Russians have their 

own superintelligence, takes over that machine and they 

combine to form a greater superintelligence. Naturally, the 

next step is to enslave mankind. That is the shallow take one 

can get from movies and books.  

In real life we see other ways in which AI is being used 

to the detriment of people and systems. High frequency 

trading has become something the stock markets are dealing 

with, introducing risk and high stakes to an already risky 

endeavor. Decisions being made within thousandths of a 

second are necessary to compete in this realm. Various types 

of sentiment analysis are being used to help manipulate 

human decisions, giving the humans who control the 

technology an advantage they otherwise would not have. An 

unexpected result of AI came from an experiment at the 

Laboratory of Intelligent Systems in the Ecole 

Polytechnique Fédérale of Lausanne, Switzerland, where 

robots were tasked with gathering and communicating with 

each other about a needed resource and to avoid a poisonous 

one. The robots developed a strategy of maximizing their 

cache of the needed resource by lying to the other robots and 

directing them to the poisoned resource. This is something 



that isn’t even covered by the Three Laws of Robotics. (Fox, 

2008) 

Another consideration is that AI has competence 

without comprehension. This is the general idea behind 

Turing’s and Darwin’s ideas on computing and evolution. 

“A strange inversion of reason,” as one of Darwin’s critics 

put it, the idea that complex things can come from simple 

systems, without design, is accurate and not the critique 

intended. The point, though, is that something like Evolution 

isn’t progressing towards any goal. Evolution is not very 

good at optimizing. The strongest and fittest do not always 

survive. The only aspect that is important to Evolution is 

adaptability. Our intelligence is a curious and odd thing. It 

indeed makes us very adaptable, but at the same time gives 

us plenty of ways of creating our own Net Existential Risk. 

Evolution does not judge creatures to be good or bad. The 

Mosquito and Man are on the same playing field and 

considered equal. Adaptability and long term survival are all 

that Evolution cares about. So if Evolution is just a process 

then Turing’s In Silico evolution directs us to believe that AI 

can indeed be competent but not have any actual 

comprehension. This is the present state of AI. They are very 

competent but they do not understand the meaning of what 

they are doing. AI has competent utility but because they do 

not have comprehension they likely will not develop a sense 

of self and possibly become unfriendly. 

4. What Risks do AI Pose 
The true risks of AI are similar to the risks posed by 

many technologies. People can be displaced. Economies can 

shift dramatically. Privacy can be lost. They can enable bad 

actors to do enormously dangerous things. Most 

technologies are double edged. They offer a benefit and a 

disadvantage. We have always accepted this dichotomy. 

Risk management is about the evaluation of risk, with a cost 

benefit analysis, analysis of mitigation strategies and making 

informed decisions. The presence of unanticipated decision 

variables, factors that are unforeseen and rare, but which 

have dire consequences, makes risk management a bit 

trickier. So long as AI is constrained to particular tasks and 

its performance can be carefully measured the AI itself does 

not present a risk of these dire consequences, unless it makes 

a Yudkowsky Escape. Any tool can be misused, however. 

Omitted from this section are specific examples of what an 

unethical builder or user of AI can do. There is a balance 

being struck in this paper between being informative, versus 

creating a blue print for unethical behavior that favors the 

best interests of society. No list of examples for this paper 

would be exhaustive enough to anticipate future creative 

thinking for unethical behavior. This list contains general 

risks that should be the start of discussion concerning the 

risks of artificial intelligence. 

4.1 To Justice 
Justice must be served in all cases. All lawyers are 

officers of the court. In America we have the finest system 

of justice in existence. Artificial Intelligence can be a risk to 

justice itself if it is used to manipulate opinion with 

dissonance or to hide, either intentionally or unintentionally, 

important responsive and relevant information. All lawyers 

have the duty to protect justice from the misuse of AI. 

4.2 To Lawyers 
AI systems can cause great harm to lawyers. Lawyers 

can be saddled with extra tasks they are not prepared to 

handle or do not have time to perform properly. Lawyers can 

be displaced by AI. Lawyers can be blinded by AI that 

produces more confusion than it does illumination. A lawyer 

should be a better, enhanced lawyer by using AI and not cast 

aside and demoted by an AI. 

4.3 To Litigants 
It has already been shown that high eDiscovery costs 

have forced many cases into an early settlement phase. Cases 

should not be reduced to budget battles. People should get 

their day in court. eDiscovery systems should be making it 

easier to get there, not harder. It should never be possible, as 

a tactic, to overwhelm the opposition with cost burdens. 

Justice is served by having a day in court. In America we 

have equal access to information in order to serve Justice. 

4.4 To Society 
Society should benefit from the presence of AI in Law. 

AI should enhance all aspects of the legal system it touches. 

The risk to society if AI harms the legal system is to drag 

society back to previous periods of history where Justice was 
denied more frequently. 

4.5 To Our Ideals 
Privacy is one we are all aware of lately as being at risk 

to technology. This risk deepens with AI involved. We 

depend upon laws and regulations to keep insurance, finance 

and banking to be dependable, accountable and fair. AI can 

pose risks to people, institutions and our basic assumptions 

of fairness if abused in these systems. 

4.6 Values for Ethical Legal AI 
The basis of any ethical system are the values and ethos 

of that system. In the case of Artificial Intelligence and 

Machine Learning we see there are values that must take in 

several different considerations. We consider here the values 

of the lawyer and the Justice System and use those to develop 

the values of the AI as applied to law. 

4.7 Values of the Justice System 
We believe the values of the Justice System are as follows. 

• Equal access to the justice system by all; 

• Right to speedy justice; 

• Independence and integrity of the judge/tribunal; 

• Right to a jury of your peers; 

• Right to privacy; 

• Openness of all proceedings; 

• Right of appeal on errors of law; 



• The law of precedent; 

• Protections against tyranny of the executive, the 

prosecution, and the government. 

These values inform us what an AI must conform to in 

serving Justice. Many of these are ideals that we fight for 

every day in our courts. AI must not make this harder. It must 

enhance our ability to deliver justice. In many ways AI can 

aid in the tasks needed to serve these values. In other ways 

it can, if not properly built or used, work against these ideals. 

There are many ways in which AI can aid humans by 

standing up for the values of the Justice system. They can 

help humans more quickly find precedence. They can help 

detect errors of law; possibly early enough to mitigate them. 

In order for the AI to be properly wielded in the service 

of Justice a lawyer must be paired with it. The human lawyer 

will understand the intent of the values of the justice system, 

where a machine would not have true understanding. 

4.8 Values of the Lawyer 
In wielding AI in the context of law, the lawyer must be 

mindful of their own values and the AI must support those 

values. The lawyer is believed to be ethical and stands for 

the following values. 

• Candor to the Tribunal; 

• Confidentiality; 

• Respect of the Court and the entire Justice System; 

• Respect for the Opposing Lawyers; 

• Adherence to the Professional Code of Ethics; 

• Contemporary knowledge of law, facts, and 

technology; 

• Zealous advocacy of clients. 

An ethical lawyer respects the values of the Justice 

System. The lawyer’s values are modified by it. Combined, 

both sets of values leave some grey area though. A zealous 

defense of clients has led to the practice of dumping extreme 

volumes of “responsive evidence”, forcing the opposition 

into an expensive eDiscovery phase, as just one example 

(TRAHAN, 2011). While this may seem like simply 

providing equal access to information to some, it’s a tactic 

that has invited the introduction of artificial intelligence into 

legal proceedings. This has consequences and brings us to 

the point of this essay. 

5. VALUES AND ETHICS OF ARTIFICIAL 

INTELLIGENCE 
All technologies have ethical and non-ethical uses. If the 

non-ethical use is the more likely for a given tool then 

society often works to make rules against it. These rules are 

not always effective and often are so specific that they miss 

particular cases. It is better to have a culture of ethical 

behavior than a set of overly specific rules that try to cover 

every situation but are unable to do so. 

Ethical considerations in engineering have a long 

history. The idea of Professions is not something from the 

distant past, but from within the past few centuries and 

gaining prominence in the 19th Century. This caused the rise 

of professional societies from which a set of ethics 

eventually come, that went beyond the idea of personal 

ethics. The idea of having ethics surrounding technology is 

not new. Following major engineering failures in the 20th 

Century (the collapse of bridges, munition processing 

disasters, ecological contaminations, and other examples) 

the code of ethics arose which we can apply here. 

There are two halves to this set of ethics. The first half 

is in the ethical creation of Artificial Intelligence. The 

second half is in the ethical use of Artificial Intelligence. 

5.1 Ethics of AI Construction 
• Use the Precautionary Principle to protect society 

from harmful AI; (Taleb, 2014) 

• Use the Precautionary Principle to protect society 

from AI features where the unethical use is more likely than 

the ethical use; 

• The AI must enhance ethical Lawyers at 

performing their tasks and within their workflow; 

• The AI must enhance the Law and the System of 

Justice, not take undue advantage of either. 

5.2 Ethics of AI Use 
• Enhancing Justice; 

• Increasing value of legal services to the client; 

• Promoting clarity and diminishing obscurity of 

information; 

• Enhancing the skills of the lawyer. 

5.3 LAWYER-MACHINE SYMBIOSIS 
Englishman George Boole was a mathematical 

genius. In 1847, Boole created a system utilizing algebra for 

logical reasoning.  Boole’s revolutionary methodology 

found ways to express logical statements utilizing symbols 

and equations.  By giving true propositions the value of 1 

and false propositions the value of 0, he developed the ability 

to perform a set of logical operations such as “and”, “or”, 

“not”, “either/or”, and “if/then” as if they were mathematical 

equations. Unfortunately, Boole had a distribution of 

knowledge problem. The power of his  logic did not have a 

technological partner in the nineteenth century that could 

amplify the potential of his groundbreaking intellectual 

accomplishment.   

 

Fortunately for the world, this began to change in 

the years leading up to World War II. At that time, 

mathematical heavyweights, engineers and geniuses were 

working simultaneously and independently across the world 

on machines that would lead the world into the computing 

age. One of these individuals was Claude Shannon.  



Shannon’s MIT master’s thesis entitled “A 

Symbolic Analysis of Relay and Switching Circuits” 

established how the wiring together of circuits could execute 

Boolean logic.  His discovery that it was possible to perform 

mathematical calculations by means of relay circuits became 

the foundation of all digital computers.  He achieved a 

remarkable symbiosis between the mathematical knowledge 

of man and the ability to amplify and distribute this 

knowledge through an advanced machine.  It would be 

another MIT man, psychologist and engineer J.C.R. 

Licklider who would coin the phrase “man-computer 

symbiosis.” Licklider helped design the U.S. air defense 

system consisting of network computers in twenty-three 

tracking centers. His vision of the future was a world in 

which “human brains and computing machines will be 

coupled very tightly.” 

In the legal world, we do not have a shortage of 

knowledge. There are approximately 1 million lawyers 

practicing in the United States. The vast majority of which 

provide high quality representation and have specialized 

expert knowledge about complex areas of the law.  However, 

we do have a serious distribution of knowledge problem in 

this country and across the world. Studies report that the 

largest 200 corporations in the world account for 80-90% of 

the world’s legal spending and that approximately 80% of 

citizens in common law countries have faced legal issues and 

not hired a lawyer usually due to the lack of affordable 

options. Access to justice is a severe problem for not only 

the poor but the middle class as well as small and mid-sized 

businesses.  

The challenges brought upon by the increasing 

complexity of globalization, information and the regulatory 

state are real and are having a significant impact on the 

business of law and legal spending. Gone are the days of 

bespoke representation where companies and individuals 

facing another unit legal or regulatory risk simply ordered 

another unit of legal service from the high quality firm or 

attorney that has served them in the past. Budgets simply 

cannot keep up with the exponentially increasing complexity 

of the world.  

The new way of dealing with risk is not to call the 

leading and perhaps most expensive brand in the market but 

to systematize processes for dealing with risk.  In order to 

design appropriate processes to deal with risk, knowledge of 

the law is an absolute pre-requisite.  Without such 

knowledge, it will be impossible to design the appropriate 

process and deploy the right technology to address the risk.  

Importantly, knowledge of the law will not be enough either.   

Successful lawyers of today and the future will live in 

harmony with the machine in order to distribute their 

knowledge effectively. This ultimately requires a knowledge 

of what a particular technology can and cannot do.   

All industries and individuals in society are coming 

to grips with this challenge. The key questions regarding 

your future success will be: Can you work effectively with 

intelligent machines? Do your skills complement the skills 

of a computer? If your skills and the machine do complement 

each other, then your prospects are likely rosy. Lawyers who 

can discern that there’s more to the matter than software can 

handle; lawyers who understand that there’s a different kind 

of software for a particular problem; lawyers who know 

when to leave the software alone and get out of its way will 

be invaluable because they can successfully bridge the gap 

between technical skills and knowing the law and persuading 

others in a more creative or intuitive way.   

6. CONCLUSIONS 
A set of ethics regarding the construction and use of 

artificial intelligence is not a guarantee that future calamity 

will not happen. However, our decedents will judge us on 

the actions we took today in recognizing the danger and the 

steps we took to help prevent a regrettable future. The basis 

for ethics concerning AI and law is to look at the values of 

the Justice System and at the values of ethical lawyers and 

form a consensus on how AI should work in the context of 

legal cases. 

Machines have weaknesses just as humans do. Together 

our separate strengths cover the other’s weaknesses and 

make us stronger. Machines already enhance us by working 

with us. We must be humanists and build technology that 

enhances all of humanity. In this way we can have a better 

chance at avoiding calamity. Just as engineers take an oath 

to follow the ethics of their profession, we must all swear 

oaths to build safe AI and to use that AI ethically. We must 

also remember, we are the responsible agents, and no matter 

how intelligent we think our machines have become, they 

are just tools we created. 

7. EPILOG 
Oren Etzioni is the CEO for the Allen Institute for AI. 

He believes full blown, general AI is far into the future. In 

the meantime, he believes that artificial intelligence is here 

to help empower mankind. He writes in the conclusion of his 

essay on AI singularity the following: 

Of course, in this world of viruses, cyber-crime and cyber-weapons, 

I welcome an open and vigorous debate about what level of 

autonomy to grant computers, but that debate is not about AI 

research. If unjustified fears lead us to constrain AI, we could lose 

out on advances that could greatly benefit humanity—and even 

save lives. Allowing fear to guide us is not intelligent. 
– Oren Etzioni (Etzioni, Oren, 2014) 

Artificial Intelligence can greatly enhance Justice. Not 

just the system or the lawyers, but by bringing real justice to 

people at a higher level than has previously been done 

before. We must be careful though. We must be smart about 

how we build our systems and consider the consequences of 

the capabilities we are delivering. By adopting ethics for the 

safe construction of smart systems applied to law we can 

minimize harmful effects. The lawyer must always be in 

front of the technology. The human is always the responsible 

agent and the machine is there to lend support. 
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Lawyers are often perceived as taking an antiquated view toward their practice, taking comfort in the simplicity of 
boxes packed to the brim with papers and teams of reviewers tediously scanning each one for information relevant 
to the case. This comfort, so the generality goes, evokes an adverse response to technologies and vendors 
promising tools that can scan thousands of documents in a matter of minutes with 90-something percent accuracy.

As the legal technology industry matures, however, it appears that this widely held view of the lawyer-as-luddite 
may not paint an accurate picture of many of today's legal professionals.

A first step in combating the stereotype is to consider some of the strides being made by law firms worldwide. In the 
United States and abroad, firms are increasingly turning toward artificial intelligence (AI), particularly in the 
application of machine learning to reviewing massive document sets and research decades of case law.

For example, it was recently announced that in Ireland, law firm McCann Fitzgerald is investing in AI technology for 
transactions in corporate finance, mergers and acquisitions (M&A), and corporate finance. As reported in the  
Global Legal Post, the firm is the first in Ireland "to deploy this technology," using Kira software. Barry Devereux, 
managing partner at McCann Fitzgerald, told             The Australian Lawyer, "The market for legal services is 
evolving at a considerable pace," and in rendering itself competitive for the future, the firm is trying to develop 
processes "to be at the forefront of this progress."

Kira has been at the helm of a number of recent law firm partnerships, including with Freshfields Bruckhaus 
Deringer, DLA Piper and Clifford Chance. Similarly,  ROSS Intelligence has also been partnering with law firms, 
such as Womble Carlyle Sandridge & Rice. Also among its clients are Baker & Hostetler and von Briesen & Roper.

The focus on AI and automation processes may also be influencing the way that law firms look at hiring. As Jane 
Croft writes in            Financial Times, "As more law firms become familiar with terms such as machine learning and 
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data mining, they are creating tech-focused jobs like 'head of research and development' or hiring coders or 
artificial intelligence (AI) experts."
Croft notes that in addition to client demand, chance is driven "by competition from accounting firms, which have 
begun to offer legal services and to use technology to do routine work." Furthermore, citing a Deloitte study, she 
notes that adapting technology is "leading to job losses in the U.K. legal sector, and some 114,000 jobs could also 
be automated within 20 years."
 Balancing Benefit With Backlash

While U.K. legal jobs may be threatened by the onslaught of AI, a set of recommendations put forth by British 
Parliament could serve as a framework for developing ethics around AI's implementation at society at large. As 
reported in             Quartz, the recommendations include the government funding an independent commission "to 
develop governance principles and ethical guidelines to ensure AI is 'socially beneficial'"; the government refraining 
"from too much regulation" due to rapid growth and change; and addressing a "digital skills crisis."

U.K. legislators aren't alone in paving the way to address the economic benefits and complexities that will inevitably 
follow from AI's growth. The Obama administration this week issued a plan for regulators tasked with overseeing 
the development of artificial intelligence. As reported in Legaltech affiliate  The Recorder, the plan called for 
"increased public investment and safety measures while acknowledging industry opposition to 'broad regulation' of 
research and practice."

As President Barack Obama told             Wired this week, the government's touch should be "relatively light," 
though he noted that as technology advances, government must "be involved a little bit more" in working emerging 
technology into existing regulatory structures. "Otherwise, we may find that it's disadvantaging certain people or 
certain groups."

While we typically consider these disadvantaged groups to be laborers and service industry workers, there's 
increasing concern that professionals can lose their job security. As readers of this publication know, that includes 
lawyers, and as Global Financial Access blockchain engineer             Elaine Ou warned in Bloomberg, "Lawyers, 
beware. Robots really are coming for your jobs."
In her article, Ou mentions the multimillions in venture capital funding flowing to Luminance for developing 
automation technology, noting this "robot lawyer is just one of many ... aiming to replace the overworked factotums 
known as associate attorneys." Still, she notes that the associate attorney job might not necessarily become "a 
thing of the past," though she does add that "once a robot learns to structure merger agreements and negotiate 
corporate acquisition deals, human-readable legal documents will be little more than an afterthought":
"Eventually, human lawyers will be called in to interpret only the rare ambiguity, likely a human-generated flaw that 
never would have existed if lawyers had used robots in the first place."

And there's no shortage of vendors and funding to address the changing economy. As noted in            TechCrunch, 
ComplyAdvantage, which develops technology for managing compliance obligations, raised $8.2 in a Series A 
funding round. Brainspace Corp., which uses machine learning in its legal technology, announced a partnership and 
investment from  In-Q-Tel, a nonprofit investor that supports the development of technologies beneficial to the U.S. 
intelligence community.

So the next time you hear someone say that legal is falling behind the curve of technology innovation, you can point 
out how the industry is increasingly adapting AI technology while producing some lucrative technology companies 
to fill the need. As Bob Ambrogi wrote for             Above the Law this week:

"The legal profession was among the first to apply machine-learning technology and artificial intelligence in 
practical ways, initially in developing technology-assisted review for e-discovery and then in legal research, contract 
review, and other applications. If lawyers aren't ahead of the curve on AI, they're certainly near the leading edge of 
it."
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LexisNexis Summary

… A final example of research collaboration to solve societal problems is IBM's Watson program, which combined 
the capabilities of natural language processing, hypothesis generation and evaluation, and evidence-based 
machine learning into the Watson computer system in order to compete with human experts in the Jeopardy!  … 
This section has provided examples of how scientific research laboratories - and in particular, linguistic and 
information science research laboratories in the digital age - are focused on solving real problems in society, 
primarily by developing the basic knowledge that can help to solve those problems.  … Once researchers focus on 
performing a practical task, they naturally decompose the task into subtasks, develop component analytics for 
performing particular subtasks, develop metrics for evaluating performance by subtask and overall, and try to 
develop the means of improving that performance.  … One example of an under-studied area is using computers 
and artificial intelligence to assist in extracting legal rules from legal documents, modeling legal reasoning both 
theoretically and empirically, and simulating or automating subtasks of fact-finding.  … Likewise, law schools as 
knowledge centers would test the effectiveness of legal knowledge on real decision processes in society.  … For 
example, in measuring student performance on retrieval tasks, metrics like recall and precision could be very useful 
in legal education.

Text
 [*879] 

Introduction

 Law schools address various societal needs, including educating new lawyers for the profession,  1 researching 
and critiquing the legal system, and helping to increase the fairness of legal decision-making and the access to 
justice for all members of society.  2 To these ends, law schools have focused on articulating the requirements, 

1  See, e.g., William M. Sullivan, et al., Educating Lawyers: Preparation for the Profession of Law 21-46 (2007). 

2  See, e.g., Thomas M. Mengler, Celebrating the Multiple Missions of a Research I University-Based Law School, 31 U. Tol. L. 
Rev. 681, 684 (2000) (discussing the proper priorities on teaching, research, and service at law schools that are part of a 
research university); Rex R. Perschbacher, The Public Responsibilities of a Public Law School, 31 U. Tol. L. Rev. 693 (2000) 
(discussing the missions of public law schools in terms of genuinely free access, a learning environment that prepares students 
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relevant communication techniques, and logical application of justice and fairness in society in order to educate new 
lawyers for professional participation in the legal system.  3 This process entails analyzing and critiquing legal rule 
systems and policy objectives. The digital age in the twenty-first century brings both complexity and opportunity to 
such traditional tasks. This article suggests that law schools have an opportunity to

 [*880]  become digital "knowledge centers" for society as part of their central mission, and thereby accomplish 
many of their traditional goals through innovative digital means.

This article first defines the general concept of a "knowledge center," and then demonstrates that research 
laboratories in the sciences provide a concrete example of that concept. This article then applies both the general 
concept of a "knowledge center" and the scientific research paradigm to legal education in the digital age. Since the 
information explosion, which occurred as a result of widespread access to the Internet and the World Wide Web,  4 
law schools have increasingly employed online tools to disseminate their traditional knowledge products. Being a 
knowledge center in the digital age, however, also involves re-conceptualizing the forms of useful knowledge and 
developing digital tools for accomplishing new tasks. The Research Laboratory for Law, Logic and Technology (LLT 
Lab) at the Maurice A. Deane School of Law at Hofstra University provides an extended example of the new 
opportunities and tools available to law schools. The LLT Lab, however, provides only a few specific examples of 
how innovative law schools could function as knowledge centers in the digital age.

I. The Concept of a Knowledge Center

 The societal roles of a knowledge center are numerous and interrelated. The general notion is that a knowledge 
center is an institution dedicated to solving real problems in society by developing, applying, evaluating and 
disseminating knowledge as a tool or instrument for problem solving. This part of the article summarizes the 
essential activities of a knowledge center. Subsequent parts supply numerous examples that illustrate each of these 
activities.

A knowledge center focuses on solving real problems in society. First and foremost, a knowledge center focuses on 
particular, unsolved problems in society, and develops the information, knowledge and conceptual tools for 
analyzing those problems and solving them  [*881]  effectively and efficiently. The target problems (and areas of 
knowledge) can be as varied as decreasing the prevalence and severity of health problems associated with 
childhood obesity (medicine, behavioral science, public health) or predicting the effects of climate change (geology, 
meteorology, economics). While merely preserving and transmitting knowledge that has been useful for problem 

for democratic leadership, engagement with public needs, and accountability); Mark Tushnet, Research and the Justice Mission 
of Law Schools, 40 Clev. St. L. Rev. 463-67 (1992) (discussing the relationship between research in a law school and its justice 
mission).

The basic mission of Stanford Law School is probably typical:

Dedication to the highest standards of excellence in legal scholarship and to the training of lawyers equipped diligently, 
imaginatively, and honorably to serve their clients and the public; to lead our profession; and to help solve the problems of our 
nation and our world. History of Stanford Law School, Stanford Law School, http://www.law.stanford.edu/history (last visited Apr. 
23, 2013).

3  Kirsten A. Dauphinais, Valuing and Nurturing Multiple Intelligences in Legal Education: A Paradigm Shift, 11 Wash. & Lee 
Race & Ethic Anc. L.J. 1, 3-15 (2005) (discussing Gardner's theory of multiple intelligences as it applies to law, including logical-
mathematical intelligence and linguistic intelligence). 

4  An estimated 2.4 billion people were Internet users as of June 30, 2012, or over 34% of the world's population. This constitutes 
an increase in users of 566.4% since 2000. World Internet Users and Population Stats, Internet World Stats, 
http://www.internetworldstats.com/stats.htm (last visited Apr. 23, 2013). Nielsen reported in August 2010 that, "despite the 
almost unlimited nature of what you can do on the web, 40 percent of U.S. online time is spent on just three activities - social 
networking, playing games and emailing … ." What Americans Do Online: Social Media and Games Dominate Activity, 
Nielsenwire, (Aug. 2, 2010), http://www.nielsen.com/us/en/newswire/2010/what-americans-do-online-social-media-and-games-
dominate-activity.html. 
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solving in the past is an important function, a knowledge center does not merely preserve such knowledge; it also 
uses past approaches to problem solving as a foundation for developing new forms of knowledge needed to solve 
current and future problems.

A knowledge center evaluates knowledge effectiveness. Effectively solving real-world problems is the primary focal 
point of a knowledge center. Thus, a knowledge center evaluates the effectiveness of the knowledge that it 
develops, by empirically assessing the success or failure of using that knowledge to solve problems, and by 
continually testing alternative approaches to solving those problems.

A knowledge center re-conceptualizes knowledge processes and structures. When solving new problems requires 
not merely acquiring new information, but also developing and testing new forms of knowledge, a knowledge center 
conducts research on the processes through which knowledge is created, the structures used to represent and 
store knowledge, and the methods used to apply knowledge. Knowledge centers are always searching for more 
efficient and more effective processes, structures and methods. In doing so, it can be useful to distinguish 
"information" from "knowledge," so long as rigid definitions do not constrain innovative thinking. Information consists 
of statements, propositions or data contained either in unstructured documents (such as governmental reports, 
scientific publications, emails, or web pages) or in structured databases.  5 Knowledge, by contrast, grows out of 
insights or experiences about how to use information to successfully perform activities as varied as inferential 
reasoning, question answering, game playing or traveling into space.  6 In this sense, the

 [*882]  difference between a novice and an expert is that the latter knows how to access, evaluate and use 
information in order to solve a problem successfully. While philosophers for millennia have debated whether 
possessing a warranting explanation is what converts a belief that happens to be true into knowledge,  7 
researchers today are more likely to be reluctant to prescribe any particular definition or structure for knowledge.  8 
In this article, "knowledge" will refer primarily to the expertise for solving problems using information.

A knowledge center disseminates and implements new knowledge. A knowledge center makes its insights and 
products available to society because the value of the knowledge that a center develops lies in its use, so that its 
work has a real effect upon society's problems and contributes to a cumulative evolution of human knowledge. Also, 
unless the application of the knowledge developed is studied, it is difficult to assess how effective the knowledge is 
at helping to solve real problems. Thus, dissemination, application, evaluation and development constitute an 
iterative process.

5  See, e.g., Information Management, Wikipedia, http://en.wikipedia.org/wiki/Information_management (last visited Apr. 23, 
2013) (discussing the collection and management of information, and its distribution); James Gleick, The Information: A History, 
A Theory, A Flood 8 (2011) (calling information "what our world runs on: the blood and the fuel, the vital principle," and stating 
that "it pervades the sciences from top to bottom, transforming every branch of knowledge").

6  See, e.g., Knowledge Management, Wikipedia, http://en.wikipedia.org/wiki/Knowledge_management (last visited Apr. 23, 
2013) (discussing knowledge management as "a range of strategies and practices used in an organization to identify, create, 
represent, distribute, and enable adoption of insights and experiences").

7  Many philosophers since Plato have considered warrant as converting mere true belief into knowledge. See, e.g., Alvin 
Plantinga, Warrant: The Current Debate 3-5 (1993); John L. Pollock, Contemporary Theories Of Knowledge 7-10 (1986). This 
view, however, has engendered doubts from the very beginning. At the end of Plato's dialog Theaetetus, Socrates remarks: "So, 
Theaetetus, neither perception, nor true belief, nor the addition of an "account' to true belief can be knowledge." To which 
Theaetetus responds, "Apparently not." Francis M. Cornford, Plato's Theory of Knowledge 161 (1957) (translating Section 210a-
B of the dialogue). See also Kenneth M. Sayre, Belief and Knowledge: Mapping the Cognitive Landscape 121-28 (1997) 
(attacking the notion that knowledge is a special subclass of beliefs). 

8  See, e.g., Ronald J. Brachman & Hector J. Levesque, Knowledge Representation and Reasoning 1-15 (2004) (providing, 
instead of a definition of "knowledge," examples of "how we talk about it informally," and indicating that the authors will talk 
rather about "knowledge representation and reasoning"); Stuart Russell & Peter Norvig, Artificial Intelligence: A Modern 
Approach 320-74, 462-91, 678-711 (2003) (discussing representing knowledge using ontologies, reasoning with incomplete 
information or uncertainty, and developing learning methods that take advantage of prior knowledge about the world). 

88 Chi.-Kent L. Rev. 879, *881
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The next part of this article illustrates the activities of a knowledge center by discussing research laboratories in the 
sciences, particularly in the digital age. After that, the third part applies the concept of a knowledge center to law 
schools.

II. Scientific Research Laboratories as Knowledge Centers for Society in the Digital Age

 Universities have traditionally functioned as knowledge centers for their societies by not only preserving and 
transmitting the knowledge of the past, but also by developing new forms of knowledge

 [*883]  needed to address new problems. Within modern universities, the research laboratories of the sciences 
furnish ideal examples of knowledge centers. The basic design of these laboratories has a few essential elements: 
faculty, students and staff working collaboratively to solve problems current in the society outside the laboratory; 
employing the scientific method to form hypotheses about possible solutions and to test the effectiveness of those 
hypothetical solutions; and funding the efforts of the laboratory through support from stakeholders (governmental, 
philanthropic, and private sector) who have an interest in effectively solving those problems. McKinsey & Company 
has concluded that the best research laboratories strategically target a portfolio of interconnected projects, with 
each project defined by the specific problem and solution sought, and with teams of researchers working 
collaboratively on solutions.  9 The training and education of new members occurs primarily through a problem-
solving, collaborative process.  10 The Science Coalition, an organization of more than forty public and private 
research universities in the United States, states that universities conduct the majority of basic science research in 
the United States (55% in 2008).  11 The Science Coalition also states that the federal government provides some 
60% of the funding,  12 and  [*884]  it lists economic "success stories" (including Google, Inc.) that originated in 
federally funded, university-based research.  13

9  For insight into particular features of those scientific research laboratories that are highly successful, see Mark Beards et al., 
What Drives Research Productivity? An Understanding of How the World's Most Successful Laboratories Operate Reveals 
Some Answers, Pharma R&D Compendium (2009), available at https://solutions.mckinsey.com/successlab/_SiteNote/ 
WWW/GetFile.aspx?uri=:/successlab/default/en-us/Files/wp1591276990/McKinsey-RAndD-Compendium- 
SuccessLab_e95a23ea-b486-4567-9584-9798afd06ad5.pdf (reporting the results of interviews with academic innovators and 
scientists, as well as the practices of research laboratories in industry and academia) [hereinafter McKinsey Report]. The 
McKinsey Report cited five elements of the approach of successful research laboratories: (1) strategic decisions (having "clear, 
three-to five-year strategies, focused on portfolios of interconnected projects"); (2) talent management (in evaluating 
researchers, rating "intrinsic intellectual capability, scientific curiosity, and general problem-solving skills higher than specific 
technical knowledge"); (3) project and portfolio management (designing "their portfolios of projects to be interlinked, so that they 
are both additive … and synergistic," and assembling project teams "to incorporate the mix of skills needed to address particular 
problems"); (4) problem solving (defining "a project by the specific solution sought," formulating hypotheses, and using "a variety 
of approaches to solve the problems along the way"); and (5) collaboration (sharing culture, knowledge and difficulties within and 
among project teams, and utilizing external collaboration to "enable a wider group of researchers to be brought to bear on the 
biggest challenges").

10  Id. at 3 ("Existing team members are expected to commit significant time to the one-on-one apprenticeship of new joiners … 
and to assist in the continuous mentoring of junior lab members."). 

11  Sparking Economic Growth, The Science Coalition, 3 (Apr. 2010), 
http://www.sciencecoalition.org/successstories/fullReport.cfm. 

12  Id. at 8. 

13  All Profiles, The Science Coalition, (Apr. 2012), http://www.sciencecoalition.org/successstories/ index.cfm?keyword; Research 
& Development, Innovation, and the Science and Engineering Workforce, National Science Board, 1, 9 (2012), 
http://www.nsf.gov/nsb/publications/2012/nsb1203.pdf. (in federal fiscal year 2009, the federal government provided 58% of the 
academic spending on research and development in the United States). As an example of a federal funding mechanism, the 
Experimental Program to Stimulate Competitive Research (EPSCoR) of the United States National Science Foundation (NSF), a 
program established in 1979, has as a major objective "to activate effective jurisdictional and regional collaborations among 
academic, government and private sector stakeholders that advance scientific research, promote innovation and provide multiple 
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One increasingly important area of scientific research in the information age is linguistics and information science. 
Empirical research in this area provides a useful example of a scientific research laboratory. For instance, the field 
of linguistics has undergone its own revolution in the digital age, spurred by the tremendous increase in research 
opportunities through the Internet. This revolution is particularly noteworthy in the areas of natural language 
processing (NLP) or computational linguistics. This research is converging with research in the information 
sciences, addressing such problems as search and document retrieval, information extraction, data mining, and 
semantic and predictive coding.  14 Universities such as Stanford, Carnegie Mellon, Columbia and New York 
University provide other examples, setting up scientific research laboratories to study problems associated with a 
wide range of activities, such as language translation (both written and oral), child language learning, language 
comprehension, and biomedical information extraction.  15

Linguistics and information science research laboratories also provide a particularly useful example for creators of 
legal knowledge. The scientific study of language is an important counterpart to law,  [*885]  because legal rules, 
policies and decisions are expressed almost entirely in language, and the work products of lawyers (arguments, 
briefs, opinion letters, etc.) are essentially linguistic. Language is a critical means by which the rule of law brings 
about justice and fairness in society. In practice, both linguistics and law take the basic constraints of syntax and 
grammar as given; both attempt to interpret the meaning or semantics of linguistic expressions; and both generate 
hypotheses, arguments and evaluations about the pragmatic effects of linguistic structures. While linguistics and 
information science aim at a different set of objectives than law does, both linguistic research and legal research 
produce knowledge about language processes and structures. Thus, because the study of knowledge acquisition is 
central to much of the research in linguistics and the information sciences (as discussed later in this part of the 
article), they should be of particular interest to law schools as knowledge centers in the digital age.

The next four subsections of this part use the science of linguistics and information science to highlight scientific 
research laboratories as knowledge centers in the digital age. Linguistic and information research laboratories focus 
on solving real problems in society - problems that have become particularly important in the information age. They 
evaluate the effectiveness of their theories in solving those problems, which sometimes leads to re-conceptualizing 
their knowledge processes and structures. Finally, they disseminate and collaboratively implement the new 
knowledge that they develop. As an important by-product of their research, they train new generations of scientists, 
as faculty and students work together to solve societal problems. As a result, linguistics and information research 
provide a particularly appropriate example for law schools of scientific research in the digital age.

A. Scientific Research Focuses on Solving Real Problems

 The scientific research laboratories of our universities target the real, unsolved problems of society. Moreover, their 
funding is roughly correlated with how well they help society address those problems.  16 Given that focus on 
helping to solve real problems, it is not surprising that scientific research laboratories at universities in the United 
States frequently partner with private commercial enterprises in mutually  [*886]  beneficial research and 

societal benefits." About EPSCoR, National Science Foundation, http://www.nsf.gov/od/oia/programs/epscor/about.jsp (last 
visited Apr. 23, 2013). The North Dakota EPSCoR, for example, has programs funded through federal-state-private sector 
partnerships. North Dakota EPSCoR Programs, North Dakota EPSCoR, http://www.ndepscor.nodak.edu/programs/index.htm 
(last visited Apr. 23, 2013). The North Dakota EPSCoR has a comprehensive research development plan and has provided 
grants for research laboratories within North Dakota universities. Research Groups Build Competitive Research Infrastructure for 
North Dakota, North Dakota EPSCoR, http://www.ndepscor.nodak.edu/frontiers/index.htm (last visited Apr. 23, 2013).

14  These activities are discussed infra pp. 887-900, 904-18. 

15  See, e.g., The Stanford Natural Language Processing Group, http://nlp.stanford.edu/ (last visited Apr. 23, 2013); Natural 
Language Processing/Computational Linguistics at Carnegie Mellon University, http://www.cs.cmu.edu/~nasmith/nlp-cl.html (last 
visited Apr. 23, 2013); Natural Language Processing at Columbia University, http://www1.cs.columbia.edu/nlp/index.cgi (last 
visited Apr. 23, 2013); Department of Linguistics at New York University, http://linguistics.as.nyu.edu/page/home (last visited 
Apr. 23, 2013).

16  See supra pp. 883-85. 
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development projects.  17 Each member of this partnership is adept at serving a specific purpose: research 
laboratories are able to study and develop the basic knowledge required to solve a problem, and private enterprises 
are able to transform the knowledge into practical applications and provide testing and assessment.  18 In addition, 
research and development are seen as integral drivers of economic growth and innovation, which explains the 
frequent financial involvement in academia-industry research projects by the federal government.  19 For example, 
the passing of the American Investment and Recovery Act of 2009 resulted in an increase of federally funded 
academia-industry research projects in energy, medical, and broadband research.  20 Although basic research 
programs by themselves often lack "direct commercial applications" and are therefore unattractive to financially 
motivated private enterprises, basic research "plays a critical role in sparking innovation," and often provides the 
knowledge that is translated into tangible products and drives productivity.  21

In the digital age, empirical research in linguistics and information science provides a useful example of research 
laboratories partnering with government and the private sector to address societal problems.  22 One illustration is 
the series of Message Understanding Conferences (MUCs) in the late 1980s and the 1990s, sponsored in part by 
the  [*887]  Defense Advanced Research Projects Agency (DARPA).  23 The MUCs focused on the problem of 
extracting information from unstructured texts.  24 For example, the MUC-3 task was to extract information on 
terrorist incidents from plain-text news articles.  25 The idea was to assemble teams of researchers that would 
design and implement a computer software system to perform the chosen task, and both universities and private-
sector companies participated.  26 Thus, the MUC-3 task provides a good example of a real societal problem: 
identifying and extracting a particular kind of information from a large set of unstructured documents.  27 Jackson 

17  Jennifer A. Henderson & John J. Smith, Academia, Industry and the Baye-Dole Act: An Implied Duty to Commercialize, Ctr. 
for Integration of Med. & Innovative Tech. 1, 6 (Oct. 2002). For an example of the experimental collaboration between university 
research and real-world problem solving, see Ariel Kaminer, New Cornell Technology School Will Foster Commerce Amid 
Education, N.Y. Times, Jan. 22, 2013, at A22 ("Cornell NYC Tech, a new graduate school focusing on applied science, is a bold 
experiment on many fronts[,] … but the most striking departure of all may be the relationship it sets forth between university and 
industry, one in which commerce and education are not just compatible, they are also all but indistinguishable"). 

18  See Henderson & Smith, supra note 17, at 6. 

19  See Research & Development, Innovation, and the Science and Engineering Workforce, National Science Board (2012), 
http://www.nsf.gov/nsb/publications/2012/nsb1203.pdf; William F. Ferreira, Academic-Industry Collaboration Under Federal 
Grants and Cooperative Agreements: Financial, Administrative, and Regulatory Compliance, 18 Res. Mgmt. Rev. 1 (2011).

20  Id. at 2. 

21  The Pivotal Role of Government Investment in Basic Research, U.S. Congress Joint Economic Committee (May 2010), 
http://www.jec.senate.gov/public/?a=Files.Serve&File_id= 29aac456-fce3-4d69-956f-4add06f111c1.

22  Two goals of the Text Analysis Conferences (TACs) organized by the National Institutes of Standards and Technology (NIST) 
are illustrative: "to increase communication among industry, academia, and government by creating an open forum for the 
exchange of research ideas" and "to speed the transfer of technology from research labs into commercial products." Text 
Analysis Conference, NIST, http://www.nist.gov/tac/about/index.html (last visited Apr. 23, 2013).

23  Peter Jackson & Isabelle Moulinier, Natural Language Processing for Online Applications: Text Retrieval, Extraction and 
Categorization 69-112 (2d rev. ed. 2007). 

24  Id. at 70. 

25  Id. at 71. 

26  Id. at 70. 

27  The relevance of this task to legal services should be clear - such as finding evidence for argumentation in litigation. See infra 
pp. 904-09, 919-21 (discussing computer-assisted legal argumentation and e-discovery). Of additional importance to legal 
services is the summarization task at the heart of a series of Document Understanding Conferences (DUCs) conducted by the 
National Institute of Standards and Technology (NIST) in the current century. See Jackson & Moulinier, supra note 23, at 208. 
For example, DUC 2007 had as a main task "to produce 250-word summaries of multiple documents in answer to a complex 
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and Moulinier have concluded that the series of MUCs was extremely fruitful for a number of reasons, including that 
"the emphasis on having a practical running system avoided the normal tendency of researchers to focus their eyes 
on the far horizon."  28 The goal was to produce genuine know-how with respect to actually solving a practical 
problem, and the MUC metrics for evaluating performance will be discussed in the next section of this article.

The Text Retrieval Conferences (TRECs) furnish another example of academic, governmental and private-sector 
collaboration to solve societal problems in the digital age by developing and testing new knowledge for retrieving 
relevant text from unstructured sources.  29   [*888]  TREC workshops consist of sets of tasks known as "tracks," 
which focus on particular sub-problems or variants of the retrieval task.  30 An important example is the Legal Track 
of TREC 2011, for which the objective was "to identify as nearly as practicable all documents from a collection that 
are responsive to a request for production in civil litigation, while minimizing the number of unresponsive documents 
that are identified."  31 Teams originated from ten different organizations, including universities (e.g., University of 
Melbourne, University of South Florida, and University of Waterloo) and private-sector companies (e.g., Recommind 
and OpenText).  32 Performance results in this track will be discussed in the next section of this article.

A final example of research collaboration to solve societal problems is IBM's Watson program, which combined the 
capabilities of natural language processing, hypothesis generation and evaluation, and evidence-based machine 
learning into the Watson computer system in order to compete with human experts in the Jeopardy! game show.  33 
Jeopardy! is a popular televised game show in which the player must respond to a clue (stated in the form of an 
answer) by supplying an answer in the form of a question (the question to which the clue is the correct answer).  34 
The competition "requires answering rich natural language questions over a very broad domain of topics, with 

question." Id. "A typical task requires the [computational] system to take as input a DUC topic, plus a set of twenty or so relevant 
documents, and generate a fluent summary of 100 or 200 words that answers the question posed by the topic." Id. at 209. 

28  See Jackson & Moulinier, supra note 23, at 70. 

29  The TREC series was started in 1992, and has been co-sponsored by the National Institute of Standards and Technology 
(NIST) and the U.S. Department of Defense. Overview, Text Retrieval Conference (TREC), http://trec.nist.gov/overview.html 
(last visited Apr. 23, 2013). The TREC workshop series has as goals (among others) "to increase communication among 
industry, academia, and government by creating an open forum for the exchange of research ideas" and "to speed the transfer 
of technology from research labs into commercial products." Id.

For discussions of TREC, see generally Maura R. Grossman & Gordon V. Cormack, Technology-Assisted Review in E-
Discovery Can Be More Effective and More Efficient Than Exhaustive Manual Review, 17 Rich. J. of L. & Tech. 11, 12 (2011); 
Jack G. Conrad, E-Discovery Revisited: The Need for Artificial Intelligence Beyond Information Retrieval, 18 Artificial 
Intelligence & Law 321 (2010); Douglas W. Oard et al., Evaluation of Information Retrieval for E-discovery, 18 Artificial 
Intelligence & Law 347 (2010). 

30  TREC 2013 Call for Participation, http://trec.nist.gov/pubs/call2013.html (last visited Apr. 23, 2013).

31  Maura R. Grossman et al., Overview of the TREC 2011 Legal Track, The Twentieth Text Retrieval Conference (2011), 
http://trec.nist.gov/pubs/trec20/papers/LEGAL.OVERVIEW.2011.pdf; see also Oard et al., supra note 29, at 366-79 (discussing 
the TREC 2011 Legal Track); Conrad, supra note 29, at 331-33 (discussing the TREC 2011 Legal Track).

32  Grossman et al., supra note 31, at 2 (Table 1); see also About Us, Recommind, http://www.recommind.com/company (last 
visited Apr. 23, 2013); Company, OpenText http://www.opentext.com/2/global/company.htm (last visited Apr. 23, 2013).

33  D. Ferrucci et al., Building Watson: An Overview of the DeepQA Project, 31 AI Magazine 59, 68 (Fall 2010) [hereinafter 
Building Watson]. On the Watson system, see This is Watson, 56:3/4 IBM J. Res. & Dev. (May/July 2012); M.C. McCord et al., 
Deep parsing in Watson, 56:3/4 IBM J. Res. & Dev. Paper 3 (May/July 2012); J. Fan et al., Automatic Knowledge Extraction 
from Documents, 56:3/4 IBM J. Res. & Dev. Paper 5 (May/July 2012); C. Wang et al., Relation Extraction and Scoring in 
DeepQA, 56:3/4 IBM J. Res. & Dev. Paper 9 (May/July 2012). 

34  Building Watson, supra note 33, at 61. 
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penalties for wrong answers."  35 In this particular Watson project, IBM  [*889]  collaborated with eight universities to 
develop an open architecture to advance the Question Answering (QA) technology behind the Watson system.  36 
The Watson Jeopardy! application required the development of analytic capabilities "to understand what is being 
asked, analyze massive amounts of data, and provide the best answer based on the evidence it finds."  37 The 
developments in this suite of tasks (whose success in the competition will be discussed in the next section) are 
important contributions to problem solving in many areas, such as healthcare (medical diagnosis), banking, and 
government.  38

This section has provided examples of how scientific research laboratories - and in particular, linguistic and 
information science research laboratories in the digital age - are focused on solving real problems in society, 
primarily by developing the basic knowledge that can help to solve those problems. This focus has made it natural 
for scientific research laboratories to partner with government and with the private sector in this effort. The next 
section discusses a natural byproduct of this combined effort: the development and application of metrics for 
evaluating performance when the new knowledge is applied to solving actual problems.

B. Scientific Research Evaluates Knowledge Effectiveness

 The focus on solving real problems in society, together with a dedication to scientific methodology, requires 
scientific research to measure how well the ideas, hypotheses, and theories developed by researchers actually help 
to solve targeted problems. For example, in linguistics and information science, the performance metrics of "recall" 
and "precision" are standard means of evaluation.  39 When the subtask is information retrieval (e.g., identifying and 
retrieving relevant documents from a collection of relevant and irrelevant documents, or identifying and extracting 
relevant sentences from a document), recall is the proportion of the total number of relevant items that the system 
 [*890]  retrieved.  40 Precision is the proportion of the total number of retrieved items that are relevant.  41 Recall is 
therefore a measure of retrieval effectiveness (the "hits ratio"), and precision is a measure of retrieval efficiency (the 
"signal-to-noise ratio").  42 In using any retrieval strategy, there will be a trade-off between recall and precision: a 
strategy that maximizes recall (e.g., by retrieving all items, and therefore 100% of the relevant items) would 
minimize precision, and a strategy that maximizes precision runs the risk of having very low recall. Any real-world 
strategy must target some balance in performance between recall and precision.  43

35  Id. The clue may also contain puns or puzzles, such as:

Category: Before and After Goes to the Movies

Clue: Film of a typical day in the life of the Beatles, which includes running from blood thirsty zombie fans in a Romero classic.

Answer: A Hard Day's Night of the Living Dead

 Id. at 62. 

36  Id. at 75. 

37  Id. 

38  Id. at 68. 

39  See, e.g., Jackson & Moulinier, supra note 23, at 45-48; Daniel Jurafsky & James H. Martin, Speech and Language 
Processing: An Introduction to Natural Language Processing, Computational Linguistics, and Speech Recognition 455-56 (2d 
ed. 2009). 

40  If a is the number of relevant items retrieved, then recall = a / n, where n is the total number of relevant items in the source 
collection. Jackson & Moulinier, supra note 23, at 46-47; Jurafsky & Martin, supra note 39, at 455. 

41  If a is the number of relevant items retrieved, then precision = a / m, where m is the total number of retrieved items. Jackson & 
Moulinier, supra note 23, at 46-47; Jurafsky & Martin, supra note 39, at 455. 

42  See Jackson & Moulinier, supra note 23, at 47. 

43  There are also composite measures that can give different weights to recall and precision (depending on the objectives of the 
application), and that combine them into a single metric. See, e.g., id. at 48; Jurafsky & Martin, supra note 39, at 455. 
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Scientific researchers also collaborate to test the effectiveness of the ideas and techniques they develop. Jackson 
and Moulinier report that the MUCs were successful in part because each event provided "a uniform set of training 
and testing materials" and "encouraged rigorous evaluation using an agreed set of metrics."  44 With regard to recall 
and precision:

The best MUC-3 systems reported results in the ballpark of 50% recall and 60% precision for event extraction. 
Roughly speaking, the programs could find about half of what they were looking for, with a false positive rate of less 
than 50%. By MUC-6, the best systems were scoring as high as 75% recall and 75% precision, where performance 
seems to have reached a plateau. 45

 MUC-6 introduced "Named Entity extraction" (NER) as a component task - i.e., the finding and extracting of proper 
names of people, companies, places, etc.  46 As Jackson and Moulinier note, whether 75% recall and 75% 
precision are satisfactory performance scores depends upon the application - an intelligence analyst searching 
online news reports might be quite satisfied with such performance, but a lawyer looking for legal precedents might 
not.  47 However, both the analyst  [*891]  and the lawyer might be satisfied with such performance in a screening 
tool, or as one search tool to be used along with others.

Grossman and Cormack, coordinators of the TREC 2009 Legal Track, report that the results of that TREC "show 
that technology-assisted processes can achieve high levels of recall and precision."  48 The document collection 
used for TREC 2009 consisted of 569,034 email messages and 278,757 attachments produced by Enron for the 
Federal Energy Regulation Commission.  49 One task was to retrieve from these documents any that related to the 
alteration or destruction of documents or other evidence.  50 The performance of one team (Team H5) on this task 
was estimated to have 76.2% recall of relevant messages and 84.4% precision.  51 When Grossman and Cormack 
compared the performance of two teams on five tasks with the performance of the TREC manual reviews, and 
computed the statistical significance of performance differences between team and manual reviews, they concluded 
that "by all measures, the average efficiency and effectiveness of the five technology-assisted reviews surpasses 
that of the five manual reviews."  52 In particular, for the task and Team H5 mentioned just above, the manual 
review had an estimated recall of only 36.9% (compared to Team H5's 76.2%) and an estimated precision of only 
25.5% (compared to Team H5's 84.4%).  53 While interesting, what is important to this article is not whether 

44  Jackson & Moulinier, supra note 23, at 70. 

45  Id. at 72. 

46  Id. at 71. 

47  Id. at 72. Moreover, such metrics as recall and precision might not be adequate for evaluating performance on certain tasks. 
For example, in the DUCs conducted by NIST, one task was to produce a summary on a particular topic from a set of relevant 
documents. See supra note 27. Summaries, however, can be incoherent in ways not evaluated by recall and precision - for 
example, by assembling text fragments poorly or by including pronominal references that have no antecedents. Jackson & 
Moulinier, supra note 23, at 209. To adequately evaluate summaries, new metrics had to be devised. See id. at 209-10. 

48  Grossman & Cormack, supra note 29, at 14. 

49  Bruce Hedin et al., Overview of the TREC 2009 Legal Track 4-5, The Eighteenth Text Retrieval Conference (NIST Special 
Publication: SP 500-278) 1, 5 (2009), http://trec.nist.gov/pubs/trec18/papers/LEGAL09.OVERVIEW.pdf. 

50  Id. at 6. 

51  Id. at 17 (Table 6). Due to the large number of documents in the collection that would have to be manually reviewed for 
relevance to create a gold standard against which to measure team performances, a stratified sample of 3,975 messages was 
reviewed to ultimately determine that 216 of those messages were relevant. Id. at 12, 38 (Tables 3 & 18). This resulted in an 
estimate that the entire collection of 569,034 messages contained approximately 3,163 relevant messages (with 95% 
Confidence Interval = 2,456 - 3,869). Id. at 16 (Table 5). 

52  Grossman & Cormack, supra note 29, at 23, 37 (Tables 6 & 7). 

53  Id. at 37 (Table 7). 
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technology-assisted document retrieval can out-perform purely manual retrieval, but rather the notion that scientific 
research laboratories place a high priority on evaluating the effectiveness of their developed know-how.

 [*892]  The IBM Watson application for playing Jeopardy! took a far more dramatic approach to evaluation. In 
February 2011, in a live Jeopardy! contest against two expert players, Watson won by a wide margin (earning $ 
77,147, versus $ 24,000 and $ 21,600 for its two human opponents).  54 The Watson team utilized a method of 
developing metrics to measure outcomes not only at each phase, but also for each component in the development 
of the computer system (performing more than 5,500 independent experiments in three years), in order to 
determine whether progress was being made.  55 Using metrics for precision (the percentage of questions the 
Watson system gets right out of those it chooses to answer), percent answered (the percentage of questions the 
system chooses to answer), and answer confidence (the degree of confidence that a candidate answer is the 
correct answer), the system's performance accuracy (precision if all questions are answered) gradually improved to 
the point where Watson was performing at the level of human experts.  56 This overall, end-to-end performance was 
made possible by hundreds of analytic components - some of which were designed to produce high recall, while 
others were designed to produce high precision.  57 The problem-solving orientation of the work led naturally to 
metrics for evaluating not only end-to-end performance, but also component-by-component performance.  58

C. Scientific Research Studies Methodology

 In science, the dedication to developing and testing knowledge for problem solving is matched by the dedication to 
theory and testing of scientific methodology itself. The scientific and statistical methods that scientific research 
laboratories use are under constant theoretical review and extension. For instance, the basic scientific method of 
hypothesis formulation and quantitative testing evolved over the last two centuries into the science of statistics, and 
informs most of scientific  [*893]  research.  59 As another example, linguistics and the information sciences develop 
and evaluate their methodology for developing and measuring knowledge. Here, the MUCs helped refine a model 
for understanding and generating knowledge useful in information extraction. A common approach in this field is "to 
separate different levels of linguistic processing into modules that are then pipelined together," such as [sentence 
delimiter & tokenizer]
[part-of-speech tagger]
 [semantic analytics]. The first module (sentence delimiter & tokenizer) breaks texts into sentences, and sentences 
into words and punctuation;  60 the second module (part-of-speech or POS tagger) takes the words from the first 
module as input, and tags or labels words as to their part of speech (e.g., noun, verb, adjective);  61 and finally, the 

54  John Markoff, Computer Wins on "Jeopardy!': Trivial, It's Not, N.Y. Times (Feb. 16, 2011), 
http://www.nytimes.com/2011/02/17/science/17jeopardy-watson.html?pagewanted=all&_r=0. 

55  Building Watson, supra note 33, at 77, 75-76 & Figure 9 (discussing and graphing progress on precision and confidence). 

56  Id. at 64, 70-76. 

57  Id. at 71-72. 

58  As the Watson team reported: "Our metrics and baselines … give us confidence that new methods and algorithms are 
improving the system or to inform us when they are not so that we can adjust research priorities." Id. at 66. Also, "system-level 
advances allowing rapid integration and evaluation of new ideas and new components against end-to-end metrics were essential 
to our progress." Id. at 67. 

59  See, e.g., William L. Hays, Statistics 5 (5th ed. 1994) (social and behavioral sciences); Jacob Cohen & Patricia Cohen, 
Applied Multiple Regression/Correlation Analysis for the Behavioral Sciences (2d ed. 1983) (behavioral sciences); Abraham M. 
Lilienfeld & David E. Lilienfeld, Foundations of Epidemiology (2d ed. 1980) (epidemiologic sciences); Jerome P. Kassirer & 
Richard I. Kopelman, Learning Clinical Reasoning (1991) (clinical reasoning in medicine). 

60  Jackson & Moulinier, supra note 23, at 11-12, 74. 

61  Id. at 14-16, 74. 
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third module (semantic analytics) annotates the meanings of the tagged words (e.g., by matching their usage to 
regular expression patterns) and assembles information about entities or events of interest.  62

Once researchers focus on performing a practical task, they naturally decompose the task into subtasks, develop 
component analytics for performing particular subtasks, develop metrics for evaluating performance by subtask and 
overall, and try to develop the means of improving that performance.  63 More generally, once a research laboratory 
focuses on solving real problems in society and measures its success or failure in helping to solve those problems, 
it naturally analyzes the structure of its problem-solving knowledge, as well as its methods for generating that 
knowledge.

The series of TRECs provides more examples of how technologically assisting human know-how can drive new 
thinking about knowledge itself. People know how to retrieve documents containing relevant information, how to 
identify and extract important textual passages from the relevant documents, and how to formulate those  [*894]  
texts into information about particular objects or events. Systematically measuring and improving the performance 
of people on these tasks and subtasks should lead to ideas for automating certain subtasks, and attempts to create 
useful software can lead to re-thinking how these tasks are actually performed. For example, for the document 
retrieval task of the TREC 2009 Legal Track discussed in the previous section (selecting documents related to the 
alteration or destruction of evidence), Team H5 reportedly developed a three-step process: (i) defining relevance 
criteria; (ii) designing search queries with high precision (each query "may capture just a few documents, but nearly 
all documents so captured will be relevant"); and (iii) measuring precision and recall of query results.  64 Team H5 
described its approach as differing from other information retrieval methods because it utilized "an iterative issue-
focusing and data-focusing methodology [between steps (ii) and (iii)] that defines relevancy in detail."  65 This 
example illustrates how systematically attempting to solve problems effectively can lead to analyzing the process by 
which the underlying knowledge is generated.  66

The IBM Watson team faced a peculiarly difficult problem: how to design a system that could compete effectively 
against human experts in playing a subtle and fast-paced language game.  67 To solve this problem, the team 
designed a high-performance system by developing the "DeepQA approach," a "massively parallel probabilistic 
evidence-based architecture" which uses "more than 100 different techniques for analyzing natural language, 
identifying sources, finding and generating hypotheses, finding and scoring evidence, and merging and ranking 
hypotheses."  68 For example, the team developed analytic components for automatically detecting implicit 
semantic relations in a text (e.g., the [Author]-[Work] relation in the phrase "a 1984 Tom Clancy thriller"),  69   [*895]  

62  Id. at 17-20 (discussing general semantic analysis), 73-74, 79-82 (discussing regular expression matching, template filling, 
template merging). 

63  The same analytical approach could apply to students' education and training to solve particular kinds of problems, an aspect 
of legal education discussed in Part III of this article. Much of the first year of law school is devoted to developing the ability to 
identify legal rules and legal arguments found in legal documents (especially judicial decisions). 

64  Grossman & Cormack, supra note 29, at 40. 

65  Id. 

66  Other examples of developing methods to solve problems involve developing new metrics for evaluating performance. For 
example, decisions about whether or not a document is relevant to a legal issue can be notoriously difficult, with different human 
assessors reaching different conclusions. The TREC 2009 Legal Track used an "overlap" metric to evaluate the extent to which 
the sets of relevant documents selected by two independent assessors are in agreement. Id. at 20. Such metrics for measuring 
degrees of agreement on relevance can then be used to design processes to increase the degree of agreement (i.e., make the 
assessment process more reliable). On defining relevance in the context of legal document retrieval and the TREC Legal Track, 
see Oard et al., supra note 29, at 360-66, 379. 

67  For a description of playing the Jeopardy! game, see supra pp. 891-92. 

68  Building Watson, supra note 33, at 68. 

69  Wang et al., supra note 33, at 1-4. 
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and for automatically extracting and integrating information about entities from collections of documents.  70 
Although the use of massive parallel computation was needed to increase the speed of computation in order to 
compete effectively in real time on Jeopardy!,  71 the remaining details of the DeepQA approach were designed to 
allow Watson to compete with human experts with comparable accuracy and precision.  72 Here, the development 
of effective knowledge for problem solving led to re-conceptualizing useful structures for question-answering 
knowledge, as well as possible processes for generating such knowledge.

In the digital age, the task of designing computer systems to solve problems and the task of effectively educating 
people to solve the same problems have begun to converge. In order to design computer systems that help solve a 
particular problem, it is useful to know how people go about analyzing and solving that same problem; in order to 
educate and train students to analyze and solve a particular problem, it is useful to know how computer systems 
that help solve that same problem are being designed. This convergence makes it even more important that new 
advances in knowledge are being disseminated, and that a translational effort exists to implement that knowledge in 
all appropriate contexts.

D. Scientific Research Disseminates and Implements Scientific Knowledge

 Finally, science places a high priority on the wide and rapid dissemination of insights, so that the entire community, 
both scientific and non-scientific, can benefit from and extend the knowledge gains. An example is Folding@home, 
a collaborative project among university research laboratories, private industry, and community volunteers that uses 
distributed computing for disease research, with a large portion of the funding provided by the United States 
National Institutes of Health and National Science Foundation.   73

Linguistics and information science researchers in universities also partner with private enterprise to develop new 
tools for delivering  [*896]  and accessing knowledge in the digital age. Conference series such as MUC and TREC 
not only develop and evaluate knowledge, but also disseminate and implement it. One of the principal goals of 
these conferences has been "to increase communication among industry, academia, and government by creating 
an open forum for the exchange of research ideas."  74 When teams from government, academia and the private 
sector work collaboratively on problem solving, especially over a sustained period, they tend to develop a 
community of dialog that shares at least some of the basic knowledge developed. As participants in TREC have 
concluded:

One of the most lasting legacies of any TREC track is the research community that coalesces around new research 
problems. The Legal Track has been particularly rich in this regard, drawing IR [Information Retrieval] researchers, 
E-discovery service providers, law firms and law schools into a continuing dialog about the challenges of IR, and 
evaluation of IR, in E-discovery applications. 75

 Understandably, when the knowledge being developed is truly effective at solving problems, there can be a tension 
between complete disclosure of developed knowledge and not disclosing critical ideas or algorithms.  76 But even 
researchers on commercial projects often combine publication of conceptual frameworks or approaches with non-

70  Fan et al., supra note 33, at 2-8. 

71  Building Watson, supra note 33, at 74-75. 

72  Id. at 68-76. 

73  See About Us, Folding@Home, http://folding.stanford.edu/English/About (last visited Apr. 23, 2013).

74  See TREC, supra note 29; Text Analysis Conference, supra note 22. 

75  Oard et al., supra note 29, at 377. 

76  See McKinsey Report, supra note 9, at 5 (while external collaboration with other academic and industry laboratories may 
result from "the perceived need to protect a laboratory's innovations," it is also recognized that "external collaboration can be a 
valuable source of ideas"). 
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publication of algorithms or operational details.  77 However, at least for publicly funded research, the public interest 
favors wide and quick dissemination.  78

Public awareness of the effectiveness of new knowledge is increased through media coverage of events such as 
IBM's Watson competing in Jeopardy!, coupled with subsequent publication of the scientific work behind the event.  
79 The collaboration leading to such events also generates a community of knowledge centers focused on particular 
problems. As the IBM Watson team concluded: "We have leveraged our collaboration with CMU [Carnegie Mellon 
University]  [*897]  and with our other university partnerships in getting this far and hope to continue our 
collaborative work to drive Watson to its final goal, and help openly advance QA [question-answering] research."  80

III. Applying the Scientific Research Paradigm to Legal Education

 This part of the article discusses how law schools can apply the scientific research laboratory model to become 
knowledge centers in society. Law schools are uniquely positioned to bring legal knowledge into the digital age, 
particularly at a time when computer technology and the digital information explosion are creating difficulties in 
three distinct but related areas: the substantive legal problems of the clients for legal services, the management of 
law offices and delivery of legal services, and the education of new lawyers for the profession.  81 Computer 
technology is creating not only the need to evolve substantive rules in legal areas such as intellectual property, 
privacy and criminal procedure, but also the opportunity for new ways of conceptualizing, evaluating, and 
disseminating legal knowledge.  82 Applying the general concept of a knowledge center, as exemplified by scientific 
research laboratories, demonstrates how traditional institutions of legal education can adapt in order to become 
effective knowledge centers in the digital age.  83

 [*898] 

A. Focusing on Real, Unsolved Problems of Society

77  See, e.g., the balance between disclosing conceptual frameworks and not disclosing operational details in the IBM 
publications about the Watson Jeopardy! Project. McCord et al., supra note 33; Fan et al., supra note 33; Wang et al., supra 
note 33. 

78  See, e.g., Kenneth Chang, U.S. Moves to Provide Quicker Access to Publicly Financed Scientific Research, N.Y. Times, Feb. 
23 2013, at A9 (reporting on a new federal policy that has "called for scientific papers that report the results of federally financed 
research to become freely accessible within a year or so after publication"). 

79  See, e.g., supra notes 54, 77. 

80  Building Watson, supra note 33, at 78. 

81  On the challenges and trends in the legal profession in the digital age, see Richard Susskind, The End of Lawyers? 
Rethinking the Nature of Legal Services xviii, 27-57 (rev. ed. 2010) (discussing major changes, including "a shift toward 
"decomposing' legal work into its constituent tasks and sourcing each in the most efficient way," and "a rapid increase in the 
impact of various disruptive information technologies"); Richard Susskind, Tomorrow's Lawyers: An Introduction to Your Future 
3-49 (2013) (describing the legal profession as in "an unprededented state of flux" due to three main drivers: the "more-for-less' 
challenge to legal-service providers, liberalization of the laws and regulations that govern legal services, and disruptive 
information technologies). 

82  See e.g., id. at 99-145 (discussing disruptive legal technologies); William D. Henderson, A Blueprint for Change, 40 Pepp. L. 
Rev. 461, 479-90 (2013) (discussing the growth in the "All Other Legal Services" subsector of legal services, with a focus on 
electronic discovery, due diligence projects, and "predictive coding" - using computer technology in the search for information 
relevant in law); Daniel Martin Katz, Quantitative Legal Prediction - or - How I Learned to Stop Worrying and Start Preparing for 
the Data Driven Future of the Legal Services Industry, 62 Emory L. J. (forthcoming 2013) (stating that "informatics, computing 
and technology are going to change both what it means to practice law and to "think like a lawyer'"). 

83  This discussion also addresses the challenges that law schools have traditionally faced as parts of a research university. See 
Mengler, supra note 2, at 686-87 (listing, among other challenges, that law schools typically do not confer doctorates and that 
they rarely generate even modest amounts of government or foundation grants). 
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 A law school as a knowledge center would target the real, unsolved legal problems of society, and systematically 
use its resources to help solve those problems.  84 This is especially desirable at a time when the public resources 
devoted to legal services are inadequate because of an increase in legal complexity, an increase in the demand for 
legal services, and strained public budgets.  85 Moreover, law schools are investigating new ways to train new 
lawyers for a transition to legal practice.  86

However, this is not to suggest that law schools have ignored the legal problems of society. Law schools have 
traditionally sought to improve legal rule systems and associated policy objectives through scholarly research and 
publications.  87 Law schools have also increased public access to justice through clinical programs  88 and special 
projects.  89 But often these efforts are undertaken only by individual faculty members or students, or only outside 
the core instructional activity of the school. Therefore, for some schools, becoming a knowledge center in the digital 
age may mean combining these traditional activities with a core, institutional dedication of resources to systematic 
and long-term knowledge creation. For other schools, it may mean establishing a more fundamental focus on 
societal problem solving, on par with educating new lawyers for the profession.  90

 [*899]  Moreover, there are areas of legal decision-making that are under-studied, especially from the standpoint of 
utilizing the new tools of the digital age. One example of an under-studied area is using computers and artificial 
intelligence to assist in extracting legal rules from legal documents, modeling legal reasoning both theoretically  91 
and empirically,  92 and simulating or automating subtasks of fact-finding.  93 The raw inputs needed to analyze 

84  Perhaps a current phenomenon in scientific research also applies to legal research: whereas innovation traditionally began as 
research in universities, then made its way to corporate research and development labs and finally to real-world application, 
today many innovative ideas come from the real world and then later give rise to intensive research. See Kaminer, supra note 
17, at A22. 

85  See, e.g., Testimony of the Legal Aid Society on the Mayor's Fiscal Year 2014 Preliminary Budget: Presented Before the New 
York City Council (Mar. 7, 2013), http://www.legal-aid.org/media/167767/testimonynycfy14budget030713.pdf. 

86  See, e.g., Roy Stuckey et al., Best Practices for Legal Education (2007) (reporting from the Clinical Legal Education 
Association's Best Practices Project); Sullivan, supra note 1 (reporting the results of The Carnegie Foundation for the 
Advancement of Teaching's Preparation for the Professions Program). 

87  See, e.g., Fred R. Shapiro & Michelle Pearse, The Most-Cited Law Review Articles of All Time, 110 Mich. L. Rev. 1483 (2012) 
(listing "the 100 most-cited legal articles of all time"). 

88  Mark Childress, Programs of Change: Law Schools Explain Their Commitment to Public Service, Whitehouse.gov (Oct. 25, 
2011, 05:58 PM), http://www.whitehouse.gov/blog/2011/10/25/programs-change-law-schools-explain-their-commitment-public-
service. 

89  E.g., The Innocence Project, http://www.innocenceproject.org/ (last visited Apr. 23, 2013).

90  A striking difference between medical education and legal education is how the former integrates the training of new doctors 
and the conducting of research with operating medical centers and hospitals that deliver medical services to society. Cf., 
Christopher L. Hinson, Legal Informatics: Opportunities for Information Science, 46 J. Educ. for Libr. & Info. Sci. 134, 148 (2005) 
("A factor in both the success of medical informatics and the limited success of legal informatics may be that law schools have 
not provided the same kind of integrated training as medical schools have in the delivery of professional services.").

As long as law schools strive to produce valuable services only for students who wish to become lawyers, the dominant source 
of revenue will be from payment for those services (tuition). If some substantial portion of a school's effort were devoted to 
solving other problems in society, then the school might attract funding from non-student sources that are seeking value for their 
investment. To contrast the business plans of science research laboratories, see supra pp. 883-85. 

91  For pioneering work in legal argumentation theory, see e.g., Terence Anderson, David Schum & William Twining, Analysis of 
Evidence (2d ed. 2005); David A. Schum, Evidential Foundations of Probabilistic Reasoning (1994). 

92  For an example of a sustained analysis of the legal reasoning of fact-finding in a single case, see Joseph B. Kadane & David 
A. Schum, A Probabilistic Analysis of the Sacco & Vanzetti Evidence (1996). 
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legal rules, legal reasoning, and legal arguments are already available. For instance, the Free Access to Law 
Movement is increasingly providing free access to the sources of legal rules worldwide.  94 The Internet and the 
World Wide Web have given lawyers access to an expanding universe of information, all of which provides potential 
evidence to be used in legislative processes, administrative rule-making, and judicial and administrative 
adjudication.  95 But accurately extracting computable systems of legal rules from the explosion of legislative 
documents, and effectively making legal arguments in new adjudicatory cases out of the explosion of available 
information, pose significant problems for the legal community in the digital age.  96

 [*900]  Over the last five decades, there have been sustained efforts to apply artificial intelligence to automate at 
least some legal subtasks. Recent research in artificial intelligence is addressing the challenge of automatically 
classifying passages in statutory texts, in order to extract legal rules.  97 Other research is focusing on extracting 
information from legal decision texts.  98 Another line of research is developing to assist attorneys in e-discovery, by 

93  For an example of automating subtasks of analyzing fact-finding, see Vern R. Walker et al., A Framework for the Extraction 
and Modeling of Fact-finding Reasoning from Legal Decisions: Lessons from the Vaccine/Injury Project Corpus, 19 Artificial 
Intelligence & Law 291 (2011). 

94  See, e.g., Graham Greenleaf, The Global Development of Free Access to Legal Information, 1 Eur. J. of L. & Tech. 42 (2010) 
(discussing the history of the Legal Information Institutes, the Free Access to Law Movement, and the World Legal Information 
Institute). 

95  E.g., Claire M. Germain, Legal Information Management in a Global and Digital Age: Revolution and Tradition, 35 Int'l J. Legal 
Info. 134, 136-38 (2007) (discussing the "digital revolution" in terms of the increased quantity and speed of information); 
Susskind, supra note 81. 

96  For insights into the fundamental change in the way in which information is captured, processed and shared, see generally 
Susskind, supra note 81; James Gleick, The Information: A History, A Theory, A Flood 373-415 (2011); Andrew Blum, Tubes: A 
Journey to the Center of the Internet (2012). 

97  On automating the extraction of legal rules from legislative documents, see e.g., C. Biagioli et al., Automatic Semantics 
Extraction in Law Documents, 2005 ICAIL Proc. 133-140 (reporting the results of experiments applying two analytics or 
annotation modules to paragraphs/provisions within normative legal texts, in order to classify each provision as to its normative 
type and to identify text fragments within each paragraph that provide argument-values for each normative type); E. 
Francesconi, An Approach to Legal Rules Modeling and Automatic Learning, in Legal Knowledge and Information Systems - 
Jurix 2009 59, 59-68 (G. Governatori ed., 2009) (presenting a knowledge modeling approach that uses NLP and machine 
learning to support knowledge acquisition from legislative texts, and which separates two components: domain-independent 
legal knowledge representing rule instances expressed in legislative texts, and domain knowledge of entities that function as 
predicate-arguments for legislative provision types); E. de Maat et al., Machine Learning Versus Knowledge Based Classification 
of Legal Texts, in Legal Knowledge and Information Systems - Jurix 2010 87, 87-96 (R. Winkels ed., 2010) (presenting the 
results of an experiment comparing machine-learning techniques and a pattern-based classifier in classifying sentences in Dutch 
legislation); M. Grabmair et al., Toward Extracting Information from Public Health Statutes Using Text Classification and Machine 
Learning, in Legal Knowledge and Information Systems - Jurix 2011 73, 73-82 (K. Atkinson ed., 2011) (presenting preliminary 
results from an experiment extracting semantic information from U.S. state public health legislative provisions, using natural 
language processing techniques and machine-learning classifiers). 

98  For examples of efforts to automate the analysis of legal decision texts, see, e.g., K. Ashley et al., Automatically Classifying 
Case Texts and Predicting Outcomes, 17 Artificial Intelligence & Law 125-165 (2009) (classifying case texts in terms of factors 
that strengthen or weaken a legal claim); M. Saravanan et al., Identification of Rhetorical Roles for Segmentation and 
Summarization of a Legal Judgment, 18 Artificial Intelligence & Law 45-76 (2010) (assigning rhetorical roles to case sentences 
based on a corpus of 200 Indian court decisions); P. Jackson et al., Information Extraction from Case Law and Retrieval of Prior 
Cases, 150 Artificial Intelligence 239 (2003) (extracting treatment history, such as "affirmed" or "reversed in part"); Marie-
Francine Moens et al., Automatic Detection of Arguments in Legal Texts, 2007 ICAIL Proc. 225-27 (2007) (classifying as 
argumentative sentences from the Araucaria corpus, including newspapers and court reports); Raquel Mochales & Marie-
Francine Moens, Argumentation Mining, 19 Artificial Intelligence & Law 1, 8 (2011) (generating argument tree structures); L. 
Thorne McCarty, Deep Semantic Interpretations of Legal Texts, 2007 ICAIL Proc. 217 (2007) (extracting sentences describing 
the holdings of legal cases). 
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collecting and analyzing information within electronically stored documents.  99 In sum, rule-making and 
adjudicatory legal processes could become more accurate and more efficient, and be open to participation by more 
stakeholders, with access to new tools of automation to help gather evidence and produce legal arguments in new 
cases. In addition, rule extraction and argument creation are skills at the core of the education mission of law 
schools.

Law schools as knowledge centers could organize their extensive resources - their faculties, students, information 
infrastructures, and  [*901]  their control over their own curricular structures - to help improve legal decision 
processes in society. For example, law schools could help improve the efficiency of legal decision processes by 
collaborating with researchers in linguistics and computer science to develop and test new tools for administrative 
agencies and courts. At one time, particularly in the 1980s, researchers thought that the effective method for 
capturing legal rules in a computable format was to interview experts in a particular legal domain and formulate 
computer programs of "if, then" rules that represent the expert's legal knowledge.  100 For various reasons, this 
effort failed.  101 However, a different approach is being developed today, using published decision documents as 
the source for extracting legal rules, evidence and argumentation patterns.  102 Legal decisions with explained 
findings of fact and conclusions of law can provide important elements for knowledge creation: authoritative 
applications of legal rules and concepts to identified situations  103; a "ground truth" for examining predictions about 
outcomes in new cases, with new evidence; patterns for successful and unsuccessful argumentation  104;  [*902]  
and guidance in retrieving, extracting, and organizing evidence for new arguments and new situations.

The process of mining decision texts for pertinent information involves at least the following major tasks  105: (1) 
identifying the important argumentation-relevant information and extracting it from the text; (2) using this information 
to guide the retrieval of relevant non-decision documents from unstructured resources; (3) extracting relevant 
information from retrieved documents one at a time; (4) mining and organizing relevant information from multiple 

99  See, e.g., Special Issue: E-Discovery, 18/4 Artificial Intelligence & Law 311 (K. Ashley et al. eds., 2010). 

100  Philip Leith, The Rise and Fall of the Legal Expert System, 1 Eur. J.L. & Tech. 1 (2010) (recalling that in the 1980's it was 
thought that the method of building a legal expert system was to "take a group of experts off for a few days and get them to lay 
out the relevant rules of law which can then be moulded into a formalism by a non-expert"). 

101  Id. As Leith states:

The primary reason why the expert systems project failed was that the ambitions were so difficult to achieve. What was being 
proposed was really the robotisation of lawyers - that their skills and knowledge could be easily formalised, and that as a 
process was at heart a quite simple operation - if you knew the rules, then you could give advice. This, unfortunately, proved 
wrong.

 Id. at 6. 

102  See, e.g., Walker et al., supra note 93 (describing the Vaccine/Injury Project and the process of creating a logic model of the 
reasoning in a decided case, and describing how insights into human performance of analytical subtasks can lead to insights 
into techniques for automating those subtasks). 

103  Legal rules and concepts are characteristically "open textured," meaning that the extension of the concepts (i.e., correct 
application to new instances) often cannot be determined in advance of the actual application. See, e.g., Andrew Stranieri & 
John Zeleznikow, Knowledge Discovery from Legal Databases - Using Neural Networks and Data Mining to Build Legal Decision 
Support Systems, in Information Technology and Lawyers: Advanced Technology in the Legal Domain 81, 82-84 (Arno R. 
Lodder & Anja Oskamp eds., 2006). Stranieri and Zeleznikow provide reasons for thinking that automated knowledge discovery 
and predicting concept application may work best in situations involving "personal stare decisis" (an individual judge's attempt to 
be consistent with her own previous decisions involving similar fact patterns) or "local stare decisis" ("the tendency of a group of 
judges that make up a current court to follow its own decisions"), rather than "traditional stare decisis" ("a court is bound by prior 
decisions of courts of equal or higher level"). Id. at 87-89. 

104  See, e.g., Johnathan Jenkins, What Can Information Technology Do for Law?, 21 Harv. J.L. & Tech. 589, 597-99 (2008) 
(surveying advances in legal argumentation models and outcome prediction). 

105  On decomposing legal tasks and automating subtasks, see Susskind, supra note 81, at 42-52, 87-93. 
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retrieved documents and creating a single knowledge base  106; and (5) suggesting possible arguments based on 
the information mined, along with an assessment of the significance and likelihood of those arguments' success.  
107 These are the tasks that lawyers perform every day and that students in law schools seek to learn how to do. 
But the overwhelming amount of information available drives a demand for computer software that can assist 
lawyers, students and legal decision-makers in performing these tasks. To the extent that law schools could figure 
out how humans go about performing these tasks, these law schools could help develop effective computer 
systems, as well as improve the methods for teaching these skills to law students.

Law schools as knowledge centers could also marshal the new tools of the digital age, such as legal informatics, to 
help improve legal services and access to justice outside of the law schools. Law schools could find both academic 
and private-sector collaborators in this  [*903]  field.  108 "Informatics" is defined as "the study of the structure and 
properties of information, as well as the application of technology to the organization, storage, retrieval, and 
dissemination of information."  109 "Legal informatics" is therefore "the application of informatics within the context 
of the legal environment and as such involves law-related organizations (e.g., law offices, courts, and law schools) 
and users of information and information technologies within these organizations."  110 A more pointed definition of 
legal informatics would be patterned on the American Medical Informatics Association's definition of biomedical 
informatics, which emphasizes the problem-solving nature of the discipline: "the interdisciplinary field that studies 
and pursues the effective uses of biomedical data, information, and knowledge for scientific inquiry, problem 
solving, and decision making, driven by efforts to improve human health."  111 Similarly, law schools  [*904]  as 

106  See, e.g., Jenkins, supra note 104, at 602-04 (discussing the problem of extracting information from unstructured documents, 
and the Semantic Web). 

107  This multi-faceted approach to mining legal decision documents can help address one factor cited by Leith for the failure of 
the legal expert system project:

Proponents of legal expert systems have picked up on the ideology of law as unchanging and missed the observable facts that 
law is ever changing and constantly being interpreted. I do not mean that law changes gradually over time - it certainly does that 
- but it also depends largely upon the context in which it is used and how it is used to produce a narrative from the interpreted 
facts of a situation (and this evidences continual micro-changes, both developmental and revisionary). Thus the weakness of the 
expert system's formalising process is that it is static and conservative, while real law is dynamic.

 Leith, supra note 100. Formalizing legal rules without argumentation patterns for applying those rules in particular situations 
cannot capture an essential aspect of lawyering. 

108  Cf. Hinson, supra note 90, at 135, 148 (stating that as of that time, "scholars in the field of law have not indicated any 
significant interest in pursuing a legal informatics research agenda with members of the information science community," and 
discussing "the insularity of legal scholars from those in other fields including information science"). By contrast, the American 
Medical Informatics Association (AMIA) is a professional scientific organization formed nearly 25 years ago, in 1989, by the 
merger of three other organizations dedicated to informatics applications in health care. See American Medical Informatics 
Association, http://www.amia.org/about-amia/mission-and-history (last visited Apr. 23, 2013).

109  Sandra Erdelez and Sheila O'Hare, Legal Informatics: Application of Information Technology in Law, 32 Ann. Rev. Info. Sci. 
& Tech. 367, 367 (1997) (drawing upon a general definition of informatics by the American Library Association to define legal 
informatics). 

110  Id. On the history of legal informatics generally, see e.g., Abdul Paliwala, A History of Legal Informatics: An Introduction to 
the Special Issue, 1 Eur. J.L. &Tech. 1 (2010); see also, the articles included in Special Issue on Legal Informatics, 1 Eur. J. L. & 
Tech. (2010), available at http://ejlt.org//issue/view/1. For examples of the variety of topics under the heading "legal informatics," 
see the articles in 39 N. Ky. L. Rev. (2012) (Special Law & Informatics Issue).

111  Casimir A. Kulikowski, et al., AMIA Board White Paper: Definition of Biomedical Informatics and Specification of Core 
Competencies for Graduate Education in the Discipline, 19 J. Am. Med. Info. Assoc. 931-38 (2012), available at 
http://jamia.bmj.com/content/19/6/931.full. 

Biomedical informatics faces many challenges that are also of interest to legal informatics. See, e.g., S. Trent Rosenbloom et al., 
Data from Clinical Notes: A Perspective on the Tension Between Structure and Flexible Documentation, 18 J. Am. Med. Inform. 
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knowledge centers could study and pursue the effective uses of legal information and knowledge for problem 
solving in society, driven by efforts to improve legal services and access to justice.

The Vaccine/Injury Project (V/IP) at Hofstra Law's Research Laboratory for Law, Logic and Technology (LLT Lab) is 
one example of a research program in this direction.  112 The LLT Lab has a general focus on improving the 
accuracy and efficiency of health-care claims or adjudication processes, and V/IP is one project within this broad 
area.  113 The Vaccine Injury Compensation Program (VICP) in the United States is a federal, hybrid administrative-
judicial system for expeditiously adjudicating compensation claims involving vaccine-related injuries.  114 Claims are 
decided by one of eight special masters in the Office of Special Masters within the Court of Federal Claims.  115 The 

Assoc. 181 (2011) (discussing the sources of tension between two approaches to obtaining structured data from clinical 
electronic health records: using structured data-entry systems vs. using flexible documentation to increase expressivity, followed 
by text processing algorithms); Nicole Gray Weiskopf & Chunhua Weng, Methods and Dimensions of Electronic Health Record 
Data Quality Assessment: Enabling Reuse for Clinical Research, 20 J. Am. Med. Inform. Assoc. 144 (2013) (identifying five 
dimensions of data quality in electronic health records, based on a review of clinical research literature: completeness, 
correctness, concordance, plausibility, and currency; also reporting seven broad categories of data-quality assessment 
methods).

The task of using natural language processing (NLP) techniques to extract information from electronic health records, combining 
that information with medical information from external sources, and using that combined information to provide evidence-based 
care in a personalized, context-sensitive situation is similar in many respects to the legal problem of extracting information from 
case-specific evidence and from general legal databases to generate context-appropriate legal arguments. See, e.g., Dina 
Demner-Fushman et al., What Can Natural Language Processing Do for Clinical Decision Support?, 42 J. Biomed. Inform. 760 
(2009) (reviewing the literature on advances in using NLP techniques to provide computerized clinical decision support in a 
medical setting); Meryl Bloomrosen & Don E. Detmer, Informatics, Evidence-Based Care, and Research; Implications for 
National Policy: A Report of an American Medical Informatics Association Health Policy Conference, 17 J. Am. Med. Inform. 
Assoc. 115 (2010) (reporting the findings and recommendations of the American Medical Informatics Association 2008 Health 
Policy Conference, which was convened "to focus and propel discussions about informatics-enabled evidence-based care, 
clinical research, and knowledge management," and presenting "a model of an evidence continuum that is dynamic, 
collaborative, and powered by health informatics technologies"). 

112  For details of the Vaccine/Injury Project, see the LLT Lab's website, http://lltlab.org/index.php/site/vaccine-injury-project 
(discussing the project's study objectives and listing the sample of decisions analyzed). See also Vern R. Walker et al, A 
Process Approach to Inferences of Causation: Empirical Research from Vaccine Cases in the United States, Law Prob. & Risk 
(forthcoming 2013) (reporting on the VICP, V/IP and in particular the causation inference); Walker et al., supra note 93 
(describing the Vaccine/Injury Project Corpus, a collection of vaccine compensation decisions together with models of the logical 
structure of the reasoning of the fact-finders in those cases).

113  Another LLT Lab project within health-care adjudication is the Comparative Medical Accident Liability Project (Comp-MAL 
Project), which extracts and represents the fact-finding reasoning from medical malpractice cases decided under the Federal 
Tort Claims Act. These cases are decided by bench trials, without juries, and provide judicial decisions whose reasoning can be 
compared to that found in medical malpractice decisions in Europe. See, e.g., Giovanni Comande, Legal Comparison and 
Measures: It's Logic to Go Beyond Numerical Comparative Law, in Studi in onore di Aldo Frignani, Nuovi orizzonti del diritto 
comparato europeo e transnazionale 173-202 (2011) (using the LLT Lab's default-logic framework to compare the rule trees for 
medical malpractice liability in the United States and in Italy, and thereby illustrating "research that is much more effective both in 
detecting variances and similarities as well as placing specific phenomena within the context of a legal system"); cf. Cases on 
Medical Malpractice in a Comparative Perspective 1-2, 267-310 (Michael Faure & Helmut Koziol eds., 2001) (using specific fact 
patterns based on actual cases to compare outcomes and legal reasoning in medical malpractice adjudications in nine European 
countries, "to examine whether some general tendencies can be found with respect to evolutions in medical malpractice law and 
their economic effects"). 

114  Walker et al., supra note 112, at 2. 

115   42 U.S.C. § 300aa-12(c), (d) (2006) (directing that the decision of the special master shall "include findings of fact and 
conclusions of law," and "be issued as expeditiously as practicable"). A goal of the VICP is to provide an efficient compensation 
system, utilizing a no-fault alternative to traditional tort litigation. See April 2006 Strategic Plan for the VICP, Health Res. & 
Servs. Admin. (Mar. 30, 2013), www.hrsa.gov/vaccinecompensation/strategicplan406.pdf. 
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Lab's  [*905]  V/IP studies the fact-finding reasoning on the issue of causation (whether the vaccine caused the 
injury) in the most complex cases.

The strategy of the LLT Lab is to extract the fact-finder's reported reasoning from the evidence to the findings, to 
represent the logical structure of that reasoning using a default-logic framework, and to identify features or patterns 
in that reasoning that help predict success or failure in argumentation.  116 Through this work, the LLT Lab 
addresses at least three major problem areas in society. First, it can help improve the accuracy and efficiency of the 
VICP claims process, by making available on the LLT Lab's website the methodology that the Lab employs, the 
Lab's case reasoning models, and the Lab's insights into effective argumentation in future vaccine cases.  117 
Second, the Vaccine/Injury Project can assist researchers in the linguistic and information sciences by creating a 
database of analyzed legal decisions, extracted sentences, and logic models. These can be used for machine 
learning to automate document retrieval, information extraction, and argumentation mining in the legal domain.  118 
Third, the Lab trains student researchers in logical analysis and factual argument, while at the same time evaluating 
the effectiveness of its own training program as an educational process. The LLT Lab therefore fuses legal practice, 
research, and education into a single program, whose primary objective is to help solve real problems in society.

 [*906] 

B. Evaluating Knowledge Effectiveness

 Scientific research laboratories evaluate the effectiveness of the knowledge they develop when solving the real 
problems they address. Likewise, law schools as knowledge centers would test the effectiveness of legal 
knowledge on real decision processes in society. Improving legal services and increasing access to justice, 
however, will often require more than merely making legal information available in traditional formats. Information 
might be provided, but a lack of knowledge in the community might hinder the use of that information to effectively 
address the problems. For legal research, even more than for scientific research, it may be important to engage in 
community-based participatory research ("CBPR"). CBPR is research conducted by a partnership between 
traditionally trained experts and members of the community that have a stake in solving the problem.  119 Unlike 

On the VICP generally, see Laura A. Binski, Balancing Policy Tensions of the Vaccine Act in Light of the Omnibus Autism 
Proceeding: Are Petitioners Getting a Fair Shot at Compensation?, 39 Hofstra L. Rev. 683, 683-721 (2011); Betsy J. Grey, The 
Plague of Causation in the National Childhood Vaccine Injury Act, 48 Harv. J. on Legis. 343, 343-414 (2011); James B. Currier, 
Too Sick, Too Soon?: The Causation Burden Under the National Vaccine Injury Compensation Program Following De Bazan v. 
Secretary of Health & Human Services, 19 Fed. Cir. B.J. 229 (2009); Vern R. Walker, Designing Factfinding for Cross-Border 
Healthcare, 3 Opinio Juris in Comparatione, 1, 1-40 (2009); Katherine E. Strong, Proving Causation Under the Vaccine Injury 
Act: A New Approach for a New Day, 75 Geo. Wash. L. Rev. 426 (2007).  

116  See, e.g., Walker et al., supra note 112; Walker et al., supra note 93 (describing the Vaccine/Injury Project Corpus, a 
collection of vaccine compensation decisions together with models of the logical structure of the reasoning of the fact-finders in 
those cases, and discussing subtasks in the extraction process and insights into possible approaches to automating certain 
subtasks); Vern R. Walker, A Default-Logic Paradigm for Legal Fact-Finding, 47 Jurimetrics 193 (2007) (laying out the default-
logic framework used by the LLT Lab). 

117  See LLT Lab: Vaccine/Injury Project, http://lltlab.org/index.php/site/vaccine-injury-project (last visited Apr. 23, 2013).

118  For insights and suggestions on how to automate the extraction of legal reasoning from decision documents in vaccine-
compensation cases, see Walker et al., supra note 93. 

119  CBPR has been defined in the health sciences as "a collaborative approach to research that equitably involves all partners in 
the research process and recognizes the unique strengths that each brings. CBPR begins with a research topic of importance to 
the community and has the aim of combining knowledge with action and achieving social change to improve health outcomes 
and eliminate health disparities." Definition developed and adopted by the Community Health Scholars Program, see Community 
Track, Kellogg Health Scholars Program, http://www.kellogghealthscholars.org/about/community.cfm (last visited Apr. 23, 2013); 
see also Zubaida Faridi et al., Community-Based Participatory Research: Necessary Next Steps, CDC (July 2007), available at 
http://www.cdc.gov/pcd/issues/2007/jul/06_0182.html. 
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traditional research, in which academicians define and control the research, CBPR is a process in which research, 
analysis, and implementation are diffused among the partners towards a common community-based goal.  120 
CBPR generally involves: facilitating collaborative and equitable partnerships in all phases of the research; 
integrating knowledge and action for mutual benefit of all partners; conducting a cyclical and iterative process; and 
disseminating findings and knowledge gained to all partners.  121 Law schools as knowledge centers, for example, 
could  [*907]  partner with governmental regulatory agencies, affected community members, and interested legal 
service providers, in order to develop, implement and test problem-solving knowledge related to regulatory 
decision-making in society. Law schools could collaborate with researchers in sociology, psychology, education and 
economics to measure any effects of implemented knowledge on the targeted problems.  122

Major tasks within most processes of legal decision-making involve first, the retrieval of relevant documents, then 
the extraction of relevant information from those documents, and finally, the structuring of a knowledge framework 
for using that information to help reach accurate, effective, just and fair decisions. The accuracy, effectiveness and 
efficiency of decision-making might be improved by helping to automate relevant subtasks. One example of law 
schools addressing the problem of providing digital access to legal documents is the establishment of the Legal 
Information Institutes (LIIs) and the Free Access to Law Movement.  123

A major goal of the LLT Lab is to improve the accuracy and efficiency of adjudication processes in general, and 
vaccine-injury compensation claims in particular. The Lab models the logic of the fact-finder's reasoning in decided 
cases and makes that knowledge available to decision makers, attorneys and affected parties for use in new cases.  
124 The effectiveness of the knowledge generated by the Lab will be measured by its usefulness to participants in 
adjudicatory processes (e.g., in determining the settlement value of cases), and by changes in the accuracy and 
efficiency of those processes. In addition, one way to further that goal is to develop reliable, accurate and cost-
effective methods of extracting logical structure from legal decisions.  125 To this end the Lab undertook a study of 
the major subtasks involved in performing that modeling (i.e., decomposed subtasks involved in extracting the 
structure of the logical reasoning). Such subtasks included:  126   [*908]  identifying and representing legal rules; 
identifying reference variables and roles; identifying and representing evidentiary assertions; modeling findings of 
fact and the core structure of counterarguments; sorting sentences and assertions into branches of a rule-tree 

In the area of health care, there is growing emphasis on involving patients "as partners in the generation, translation, adoption, 
and evaluation of evidence-based research." Bloomrosen & Detmer, supra note 111, at 117-18, 121 (reporting a model for a 
"dynamic and collaborative evidence continuum" in research and practice, involving the processes of generating evidence, 
translating evidence for use in care delivery, disseminating and implementing evidence in the clinical environment, and adopting 
and assessing effectiveness of evidence-based interventions). 

120  Id. ("In traditional research, academicians define the research issues, determine how research is done, and decide how 
outcomes are used. University-based departments and professional schools are generally the arbiters of who has the 
appropriate knowledge to define research and who is qualified to perform it. In contrast, CBPR is predicated on mutual 
ownership of the research process and products as well as shared decision making.") 

121  See, e.g., Community-Campus Partnerships for Health, http://depts.washington.edu/ccph/commbas.html#Principles (last 
visited Apr. 23, 2013); The Detroit Community-Academic Urban Research Center, http://www.detroiturc.org/about-cbpr/cbpr-
principles.html (last visited Apr. 23, 2013); Barbara A. Israel et al., Review of Community-Based Research: Assessing 
Partnership Approaches to Improve Public Health, 19 Ann. Rev. of Pub. Health 173, 178-180 (1998).

122  Metrics and measurements would be needed to evaluate the effectiveness of any new knowledge developed. See, e.g., Paul 
Hellyer, Assessing the Influence of Computer-Assisted Legal Research: A Study of California Supreme Court Opinions, 97 L. 
Libr. J. 285, 290 (2005) (discussing hypotheses about the possible effects of computer-assisted legal research on judicial 
decisions, and reporting on a study of California Supreme Court decisions to try to test those hypotheses). 

123  See Greenleaf, supra note 94. 

124  See Vaccine/Injury Project, supra pp. 911-13. 

125  See Walker et al., supra note 93, at 294. 

126  Id. at 303-28. 

88 Chi.-Kent L. Rev. 879, *906



Page 21 of 26

structure ("horizontal relevance"); organizing sentences and assertions into levels of reasoning within each branch 
("vertical relevance"); and assigning plausibility-values to evidentiary assertions in the model that reflect the fact-
finder's assessment of the evidence. Researchers then reflected on the "lessons" learned from doing such 
modeling and training others how to do it, and developed suggestions for automating subtasks within the extraction 
process.  127 For example, the Lab provided suggestions for identifying the findings of fact in a decision document 
by considering consistency with higher-level findings (and for locating the ultimate finding in the case), by using the 
wording of the rule conditions governing the case, and by searching for certain formulaic words used to make 
findings.  128

To develop evaluation methodologies, law schools can turn to linguistics and the information sciences for ideas 
about metrics. For example, in measuring student performance on retrieval tasks, metrics like recall and precision 
could be very useful in legal education.  129 Researchers in law schools could decompose the activities that lawyers 
perform (and that law students need to learn how to perform) into subtasks, identify methods for performing each 
subtask, and evaluate students' performance on discrete subtasks.  130 Many legal-service activities presuppose 
proficiency at selecting what is relevant from what is irrelevant - activities such as finding relevant legal cases or 
evidentiary documents, or extracting rules or policies from judicial decisions, or extracting useful evidentiary 
assertions from discovery documents. The metric of recall would measure how well either a technology-assisted 
system or a student performs at finding all relevant items,  131 while the metric of precision would measure how well 
the system or student performs at finding only relevant items.  132 Once researchers begin to measure system or 
student performance at these subtasks, they can quantitatively evaluate alternative system designs or alternative 
 [*909]  methods for teaching and learning these skills, and work to improve those designs or methods. The ability to 
develop technology for assisting in performing a subtask, and the ability to develop successful instructional methods 
for learning how to perform the subtask, are in turn evidence that we truly understand how people perform the 
activity when they do it well.

As discussed above, evaluating the effectiveness of problem-solving knowledge also provides an opportunity for 
evaluating the effectiveness of pedagogical techniques for teaching that knowledge. For instance, because student 
membership in the LLT Lab normally begins in the fall semester of the second year of law school, the training 
process for new members must be both efficient and effective, and occur within a very short time, because new 
members must learn to use the default-logic framework of the Lab and the Legal Apprentice(R) software and begin 
to create data (logic models) for the V/IP database.  133 The experience of the LLT Lab is that three things work in 
parallel and reinforce each other: (1) the understanding of how humans perform a subtask; (2) the ability to 
effectively and efficiently teach humans to perform that subtask well; and (3) the ability to design computer 
technology to assist in performing that subtask.  134 Law schools as knowledge centers would appreciate the close, 

127  Id. 

128  Id. at 312-14. 

129  For definitions of recall and precision, see supra text accompanying notes 39-43. 

130  On the value of decomposing tasks into subtasks, see Susskind, supra note 81, at 42-52, 87-93. 

131  See supra notes 40 and 42 and accompanying text. 

132  See supra notes 41-42 and accompanying text. 

133  The Lab's primary goals in the project are to produce logic models for decided cases: (1) that accurately represent the 
essential inference structure of the reported decision (descriptive accuracy); (2) that contain sufficient information such that a 
valid normative critique of the model is also a valid critique of the reported reasoning (normative completeness); (3) that capture 
important patterns in the reasoning (pattern discovery); and (4) that are useful as tools for understanding the reasoning 
(comprehension), and potentially for improving litigation support software. Walker et al., supra note 93, at 293. 

134  For another example of the dynamic among understanding, teaching and automating, see Kevin D. Ashley, Teaching a 
Process Model of Legal Argument with Hypotheticals, 17 Artificial Intelligence & Law 321 (2009) (presenting: examples of 
patterns of reasoning with hypotheticals in appellate legal argument; a process model for hypothetical reasoning that describes 
the relationships between an advocate's proposed rule for deciding an issue, the facts of the hypothetical and of the case to be 
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symbiotic connection between working effectively to solve societal problems outside the academy and creating an 
effective educational system inside the academy. Putting legal information to work to help solve societal problems is 
one description of what a lawyer in society does, and what students in law schools need to learn.

 [*910] 

C. Re-Conceptualizing Knowledge Processes and Structures

 While legal scholars traditionally analyze the legal rules and policies from constitutions, treaties, statutes, 
regulations and decisions, they have put far less effort into articulating the methodology used in conducting such 
analysis, critiquing and improving the methodology itself through empirical testing, or working toward automating 
subtasks in applying that methodology. While there are certainly isolated pockets of legal theory on legal reasoning,  
135 there is not a concerted, systematic effort within the legal profession to study the distinctive logic of legal 
reasoning, as compared to the study of experimental design and statistical methods in the sciences. Yet, there is 
good evidence that legal reasoning has distinctive features - whether it is policy-based or case-based reasoning to 
support rule adoption, or it is rule-based or case-based reasoning to support fact-finding. Such reasoning is always 
pragmatic in the sense of balancing the epistemic objective (to reach conclusions that are as accurate as possible, 
while being warranted by the evidence in the legal record) against the competing non-epistemic objectives (such as 
promoting vaccine use or improving administrative efficiency).  136 Moreover, such reasoning always occurs in real 
time, is constrained by limited resources, and is usually based on incomplete information.  137 The LLT Lab is 
investigating the use of default logic to represent the structure of such reasoning,  138 but other logics, structures 
and research methods may prove useful as well. The point is that legal education could be pursuing a concerted, 
systematic inquiry into analytic methodologies employed in law, but it is largely failing to do so.

The tasks of document retrieval, information extraction, and data mining require that legal knowledge be 
represented in new ways. For example, the retrieval of relevant documents is the primary target  [*911]  function of 
"Electronic Data Discovery" ("EDD") or "e-discovery,"  139 which has become a major legal service being advanced 
by both commercial  140 and academic researchers.  141 The process of retrieving documents for discovery, 

decided, and the legal principles and policies underlying the issues; and a computerized teaching environment LARGO that 
helps students identify and analyze episodes of hypothetical reasoning); Niels Pinkwart et al., Evaluating an Intelligent Tutoring 
System for Making Legal Arguments with Hypotheticals, 19 Int'l J. of Artificial Intelligence in Educ. 401 (2009) (reporting the 
results of two studies evaluating the effectiveness of LARGO as a teaching tool for first-year law students). 

135  As examples, for the study of the probative value of the forensic sciences in criminal law, see David L. Faigman et al., 
Science in the Law: Forensic Science Issues (2002); for the study of the adequacy of reasoning in expert opinions for purposes 
of admissibility in federal court, see the literature following the Supreme Court trilogy of Daubert v. Merrell Dow Pharms., Inc., 
509 U.S. 579 (1993),  Gen. Elec. Co. v. Joiner, 522 U.S. 136 (1997), and Kumho Tire Co. v. Carmichael, 526 U.S. 137 (1999); 
for the study of general patterns of evidence evaluation since Wigmore, see Terence Anderson et al., Analysis of Evidence (2d 
ed. 2005); Joseph B. Kadane & David A. Schum, A Probabilistic Analysis of the Sacco and Vanzetti Evidence (1996); David A. 
Schum, The Evidential Foundations of Probabilistic Reasoning (1994). 

136  Vern R. Walker, Discovering the Logic of Legal Reasoning, 35 Hofstra L. Rev. 1687, 1690-93 (2007) (characterizing the 
pragmatic nature of legal reasoning). 

137  Id. 

138  See supra note 116. 

139  For a definition of EDD or e-discovery, see e.g., Conrad, supra note 29, at 321, 322 (defining EDD as "any process (or series 
of processes) in which electronic data is sought, located, secured, and searched with the intent of using it as evidence in a civil 
or criminal legal case"). 

140  See, e.g., id. (stating that "the first billion dollar year for E-Discovery took place in 2005," and one estimate that "in 2010, the 
industry expected a total revenue of between four and five billion dollars"). An estimate for revenue in e-discovery consulting 
services in 2012 was $ 1 billion. e-Discovery Consulting Services in the US: Market Research Report, IBISWorld (Aug. 2012), 
http://www.ibisworld.com/industry/e-discovery-consulting-services.html. An estimate for total revenue in the e-discovery software 

88 Chi.-Kent L. Rev. 879, *909



Page 23 of 26

however, is not a single task, but decomposes into at least four tiers of tasks: (1) identifying content and scope of 
relevant materials, and collecting materials into a searchable medium; (2) indexing and vetting the collected 
materials (e.g., by filtering out duplicates and organizing materials into clusters); (3) searching and organizing the 
vetted materials, by classifying, clustering and tagging them; and (4) analyzing the materials and reporting the final 
work product.  142 Conrad suggests that as one moves from task-tier (1) to task-tier (4), "the enabling technologies 
involved become more advanced, requiring state of art information analysis and synthesis techniques."  143 As 
every senior researcher or lawyer probably experiences, the helpfulness of the work of novice researchers or 
lawyers diminishes as the work progresses through these same task-tiers. Technology-assisted performance of 
such higher-tier tasks would probably require the application of artificial intelligence techniques.  144 Such higher-
tier tasks might include the formulation and testing of theories or hypotheses about relevance ("a more-or-less 
abstract description of subject matter that, if found in a document, would make that document relevant"), and 
machine learning and new tools "for eliciting, representing,  [*912]  implementing, and reasoning with litigators' 
hypotheses or theories of document relevance."  145

Using information to generate evidence and using that evidence to formulate effective legal arguments also requires 
new ways of representing knowledge products. Retrieving and producing relevant documents in response to a 
discovery request is a first stage in extracting information for purposes of constructing legal arguments, but it is only 
the first stage.  146 As difficult as this task can be, it is even more difficult to turn the documents received in 
discovery into evidence and then to produce the legal arguments based on that evidence that are effective in court.  
147

The LLT Lab takes an empirical approach: by analyzing patterns of proof that have been successful or unsuccessful 
in the past, it gains insight into how to construct more effective arguments in the future. In order to accurately 
represent and compare the logical structure of reasoning in legal decisions, the Lab models reasoning using a 
default-logic framework.  148 A logic model for a case has two major parts, representing (a) the system of legal rules 

market in 2012 was $ 1.4 billion. Andrew Bartholomew, E-Discovery Software Market Experiencing Accelerated Growth, Exterro 
(Jan. 8, 2013), http://www.exterro.com/e-discovery-beat/2013/01/08/e-discovery-software-market-experiencing-accelerated-
growth/. 

141  Over the first four years of the government-sponsored research called TREC Legal Track, the participants in the interactive 
task went from consisting of almost exclusively academic institutions in 2006, to having non-academic, non-governmental 
participants make up the vast majority in 2009. Conrad, supra note 29, at 332 & Table 1. 

142  For lists of subtasks in e-discovery, see e.g., id. at 324-25, 334 (proposing the "E-Discovery Pyramid," whose four tiers 
correspond to those listed in the text of this article); 

143  Id. at 334. 

144  Artificial intelligence means "the development of formal or computational models of legal knowledge, reasoning, and 
decision making." Aims and Scope, 21 Artificial Intelligence & Law (Mar. 2013). 

145  Kevin D. Ashley & Will Bridewell, Emerging AI & Law Approaches to Automating Analysis and Retrieval of Electronically 
Stored Information in Discovery Proceedings, 18 Artificial Intelligence & Law 311, 313-18 (2010). 

146  For an inclusive definition of e-discovery that covers document retrieval for various legal purposes beyond mere production in 
discovery, see Conrad, supra note 139, at 322. 

147  Hypotheses or theories of document relevance could supply not only criteria for document retrieval, but also criteria for 
extracting the information useful in argumentation. For example, Ashley and Bridewell suggest that a "hypothesis ontology" 
(containing such relations as communicated-with and during-interval) could be used to formulate a relevance hypothesis such 
as: "There exist documents in which Alice communicated-with Bob during-interval 1976-1978 that contain-keywords [tobacco, 
children, advertising]." Ashley & Bridewell, supra note 145, at 317-18. Presumably, such documents would be relevant because 
they could provide information that fits (for example) into the litigator's theory for proving liability in the civil litigation. 

148  See supra note 116; Vern R. Walker, Visualizing the Dynamics Around the Rule-Evidence Interface in Legal Reasoning, 6 
Law, Prob. & Risk 5-22 (2007); Vern R. Walker, Emergent Reasoning Structures in Law, in Handbook of Research on Agent-
Based Societies: Social and Cultural Interactions 305-24 (G. Trajkovski & S.G. Collins eds., 2009). 
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that governs the fact-finding and (b) the fact-finder's assessment of the evidence while applying those rules to the 
particular case.  149 First, the system of legal rules is represented by an inverted "rule tree," with the ultimate issue 
to be decided at the top and with the branches extended downward representing the legal conditions for proving 
that ultimate issue. The tree consists of three-value propositions (true, undecided or false) connected by logical 
operators. Second, the evidence assessment in a particular case is added to the rule-tree branches by attaching 
findings of fact, which are  [*913]  supported by inferences grounded on evidence in the legal record. Evidentiary 
assertions are assigned degrees of plausibility and are connected together by plausibility operators. This framework 
allows researchers to accurately represent the reasoning in decided cases, to make comparisons among cases 
over time, and to study the successful and unsuccessful patterns of reasoning and proof.  150 Moreover, this 
structure renders this type of legal knowledge more computable and more useful in the digital age.  151 Therefore, 
the Lab's methodology provides an example of re-conceptualizing the structure of legal knowledge.

Automation provides another important way of assessing the adequacy of a methodology or a knowledge structure. 
As the LLT Lab investigates the possibility of automating at least some of the subtasks involved in extracting logical 
reasoning from legal decision documents,  152 it develops theories about what features or patterns of evidence or 
reasoning are predictive of argumentation success or failure. The predictive features of argumentation might apply 
to only specific branches of reasoning in the case, and not to the case as a whole. The Lab can then develop 
hypotheses about those predictive features, and test those hypotheses against other decided cases. If certain 
features do indeed affect the probability of an outcome (either positively or negatively), then a useful knowledge 
base about cases would contain information about those features. Using predictive features would require 
generating and storing a new kind of knowledge about the evidence in the case. In addition, with even moderately 
large collections of legal decisions, computer software would be helpful in coding decided cases for those features, 
and in providing a user interface for practicing attorneys who are trying to determine whether those features are 
present in new cases. Thus, focusing on solving real questions faced by legal services leads to re-conceptualizing 
our knowledge about the law.

 [*914] 

D. Disseminating and Implementing New Knowledge

 Law schools have traditionally disseminated the knowledge that they have generated - for example, by providing 
courses and classes  153; publishing articles, books and other works; presenting information at workshops and 
conferences  154; and participating in external committees, expert panels and advisory boards. Also, numerous 

149  See Walker et al., supra note 93, at 294-301. 

150  For the LLT Lab's primary goals in conducting this modeling, see supra note 133. 

151  See, e.g., Walker, Emergent Reasoning, supra note 148, at 305-24. In creating these logic models, the Lab uses the Legal 
Apprentice(R) software from Apprentice Systems, Inc., as the working environment in which the models are created. The 
software automatically creates XML-formatted files of the logic models, which is a standard format used in Internet-based 
programs. The LLT Lab also makes HTML versions of these logic models available to the public on its website, Our Work 
Products, LLT Lab, http://lltlab.org/index.php/site/work-products (last visited Apr. 23, 2013).

152  See We Make Practical Tools, LLT Lab, http://lltlab.org/index.php/site/LLT_Lab-Work-
Products_post/we_make_practical_tools (last visited Apr. 23, 2013).

153  On a view of "the talk, chalk and Casebook/Textbook culture" from the perspective of the digital age, see Abdul Paliwala, 
Socrates and Confucius: A Long History of Information Technology in Legal Education, 1 Eur. J.L. & Tech. 225 (2010) 
(discussing three approaches to legal pedagogy: the lecture method, the Langdellian (Socratic) mode, and the 
Realist/Pragmatist (Confucian) methods). 

154  Notable in combining a traditional conference format with the opportunities presented by the digital age are the "Law Via 
Internet" (LVI) conferences of the Free Access to Law Movement, which traces its origins to Cornell Law School in Ithaca, NY, in 
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individual legal scholars are conducting similar activities using various Internet tools. Moreover, some institutions, 
such as the Legal Information Institutes (LIIs), address the problem of disseminating legal information by publishing 
it for free access via the Internet.  155 The LIIs, with the first one started at Cornell University Law School in 1992, 
collaborate with each other through joint membership in the Free Access to Law Movement.  156 But generally, law 
schools have only used the Internet primarily for institutional webpages, for connecting with students and alumni 
through social networking, and as a means of delivering courses online.  157

A law school as a knowledge center in the digital age would use the Internet not merely as a medium for 
transmitting legal information, but also as a means of applying various forms of legal knowledge in helping to solve 
legal problems.  158 Such possibilities  [*915]  have been investigated since 1990 in the SubTech conference series, 
a series of bi-annual international conferences that have explored not only computer-aided instruction, but also 
artificial intelligence and knowledge management, legal-practice technologies, and legal research and databases.  
159 There are other examples. Web 2.0 makes possible a platform of services (not just a collection of links), and 
"users [can] become co-developers of applications," such as law blogs, collaborative encyclopedias, and RSS 
syndication.  160 The Center for Computer-Assisted Legal Education (CALI), established in 1982, has long provided 
web-based tutorials on a variety of legal subjects, sponsors an annual conference with computer-related 
programming for law school professionals, and has recently joined the Free Access to Law Movement.  161 
Learning management systems (LMSs), such as Blackboard and TWEN, are software applications for 
administering, delivering, and documenting education courses over the Internet.  162 And recently, "massive open 
online courses" (MOOCs), which began as free online university courses with massive enrollments, are not only 
disseminating knowledge widely, but also potentially providing a means of soliciting, compiling, and "re-purposing" 
knowledge.  163 With these examples in mind, one next step is for law schools to provide legal-knowledge services 
through Internet servers, and partner with the private sector to develop software applications for accessing cloud-
stored databases by means of mobile devices.

1992. 2012 Law Via the Internet Conference, Legal Information Institute, http://blog.law.cornell.edu/lvi2012/ (last visited Apr. 23, 
2013); Greenleaf, supra note 94, at 50-52.

155  See id. 

156  Id. at 44. 

157  For a review of online legal education, see, e.g., Distance Learning in Legal Education: A Summary of Delivery Models, 
Regulatory Issues, and Recommended Practices, The Working Group for Distance Learning in Legal Education, 
http://www.law.harvard.edu/programs/plp/pdf/ Distance_Learning_in_Legal_Ed.pdf (last visited Apr. 23, 2013).

158  As Noveck has suggested, in writing about Wikipedia and legal education:

The pedagogic literature is unambiguous in its recommendation of activist and engaged modes of learning. We ought to teach 
students, not only how to read wikis critically and check facts, but how to write them. Instead of forbidding access to Wikipedia, 
why not require students to edit or write an entry? Let them be producers, not just consumers of knowledge!

 Beth Simone Noveck, Wikipedia and the Future of Legal Education, 57 J. Legal Educ. 3, 7 (2007). A law school that became a 
knowledge center in a particular substantive area might undertake to write, contribute to, or maintain related pages in Wikipedia. 

159  Marc Lauritsen, SubTech: An Overview, 2(1) Eur. J.L. & Tech. (2011), available at http://ejlt.org//article/view/67. 

160  Germain, supra note 95, at 140-43. 

161  About CALI, The Center for Computer-Assisted Legal Education, http://www.cali.org/content/about-cali (last visited Apr. 23, 
2013).

162  Learning Management System, Wikipedia, http://en.wikipedia.org/wiki/Learning_management_system (last visited Apr. 23, 
2013); Workshop on the Future of the Legal Course Book,33 Seattle U. L. Rev. 292, 329-31 (2010) (discussing the need for an 
open industry standard for learning management systems). 

163  See Todd E. Pettys, The Analytic Classroom, 60 Buff. L. Rev. 1255, 1293-99 (2012).  
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Today's legal problems are often systemic, complicated and long-term, and the most effective approach to solving 
them is collaboration (much of it inter-disciplinary), teamwork, and institutional commitment. Effective collaboration 
and efficient team approaches, however, may require the development of management structures that are 
unfamiliar to most traditional law schools. For example, the strategic plan for the LLT Lab includes strategic 
research objectives and strategic education objectives. Strategic research objectives include developing reliable 
and valid techniques for modeling patterns of legal reasoning,  [*916]  as well as a management structure that 
facilitates a team approach to knowledge generation, so that research programs will be scalable. This requires 
developing methodologies and management structures that permit researchers at different locations and different 
times to divide up the work and to conduct coordinated research projects. Strategic education objectives include 
developing modular courses that teach analytic logic skills, which can be offered as distance education over the 
Internet.

A major theme of this article is that solving societal problems, doing productive research, and providing effective 
education are objectives that are closely related to each other. Just as legal-knowledge centers would collaborate 
with each other, they would also partner with other academic disciplines, and with governmental institutions, private 
enterprises and the affected communities, in order to work effectively and efficiently at problem solving. As a result, 
better structures are needed, both within and between law schools, for coordinating research on real, unsolved 
problems.

Conclusion

 Scientific research laboratories, as concrete examples of knowledge centers, efficiently fuse research, education, 
and practice - by educating new scientists while conducting meaningful research into practical problems. Every 
research project is an opportunity to provide new solutions to real problems, to create new and effective knowledge, 
and to train students, all with the same expenditure of resources. This article suggests that a similar core mission 
could provide similar benefits for law schools. In addition, the paradigm of a scientific research laboratory suggests 
a working model for how law schools could function more effectively as knowledge centers for society in the digital 
age. By targeting the solution of legal problems in society, by developing new forms of legal knowledge, and by 
creating new digital tools that are designed to help implement those solutions, law schools have the opportunity to 
move law into the digital age, while still doing research and training new legal professionals. Finally, this article 
raises important questions about how law schools as legal-knowledge centers might best collaborate among 
themselves, and partner with other academic disciplines, government, private enterprise, and the community - to 
advance the work of improving legal processes and services within society, while at the same time conducting 
research and promoting effective legal education.

Chicago-Kent Law Review
Copyright (c) 2013 Chicago-Kent College of Law
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There has been a great deal of coverage about the possibility of Arlificial lntellisence (Al) replacing the leoal
profession, stimulated in part by a recent conference at Vanderbilt Law School titled "Watson, Esq.: Will Your
Next Lawyer Be a Machine?"

Some warn that the world's first artificially intelligent attorney is imminent and that it is only a matter of time before
technology gives rise to new ways of delivering professional services and ultimately replacing the traditional lawyer.
Yet others think that the human element is critical to the practice of law and cannot be so easily replaced.
While Al has come a long way, replacing lawyers is not on the horizon.

Larry Bridgesmith, an adjunct professor at Vanderbilt Law who helped coordinate the school's Law and lnnovation
program, arqags that "(computer solutions) can assist attorneys at rapid rates to address any of the research issues
and natural language sources, but it still takes the discipline and professionalism of a lawyer (to use)."

Our clients in the lesal profession tend to share Bridgesmith's view. Those firms that have looked at solutions like
ROSS tell us they don't see a broad application to their organizations in the near future. Even those practices with
the most leading edge approach to technology explain that these systems, while theoretically interesting, lack
necessary content and don't provide practical solutions to the challenges their law firms confront.
The general consensus is that the place for computers in the practice of law is as a tool to maximize human
efficiency - to make lawyers more productive, effective and accurate - with the ultimate goal of improving client
service and relationships. As business owners, the partners we speak with are focused on how to better serve the
needs of their clients through practical applications of technology.
It seems that technology-driven organizations that want to remove actual lawyers from the practice of law are
forgetting what buyers want. Sure, buyers want less pricey legal services, but not at the expense of losing the
human component. They still want counsel and strategy customized to their unique situation.

To suggest lhat artificial intellioence can replace a lawyer is to misunderstand the value of a lawyer and the
needs of their clientele. Computers can only perform what their algorithms permit. Algorithms cannot fully model or
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replicate a lawye/s understanding, analysis or experience. Al only succeeds in constrained environments and
activities.
Talk to my... Surface Pro!

Lawyers do not compute, they interact. Lawyers must be able to influence others, whether they are government
officials or your next door neighbor. Lawyers are masters of the sometimes subtle and deep meaning of words.
They know how to document and protect their client's interests. They know when to push, negotiate, cooperate, and
concede. Lawyers are culturally, socially, and ethicallv aware. A good lawyer knows the difference between
whether you can legally adopt your girlfriend, and whether you should.
But more than anything, lawyers provide confidence and peace of mind. ln your darkest hour, your lawyer has your
back and will fight for you. You can't throw your Surface Pro at someone and say, 'Talk to my lawyer.'
Lawyers will never be replaced, but they have begun and will increasingly team with technology to represent their
clients fully, effectively and at competitive cost.
The Ascendancy of Legal Technologies, Such as ADI

The more likely future for the lesal orofession will be based on an evolution of converging technologies that
improve legal services delivery, making lawyers more efficient, accessible and impactful to their clients. These
include companies like Axiom Law, a firm that uses technology to streamline costs and accumulated expertise to
help clients manage legal work more effectively; Legal Zoom, which automates replicable legal services (backed by
limited time with an actual lawyer); and technology solutions like artificial document intelliqence (ADl).
ADI has been growing in popularity for its ability to empower, strength and speed lawyers through repetitive,
mechanical tasks, improving content quality, mitigating risk, identifying enors and inconsistencies, and increasing
productivity and efficiency. Technology can do this tirelessly. Lawyers in turn are free to spend more time focused
on critical issues, communication and meeting with clients, an outcome that is more valuable, and most importantly,
easily billed.

Coming from a technology background, I understand the tendency to get excited about what technology can do and
I applaud the innovation. But in business it's important to separate the theoretical from the practical. The problem
with some ambitious technology companies is that they lose sight of their buyer. Too often, entrepreneurs and
CTOs fall in love with their technology and forget the needs of the market. For Al to supplant the leoal profession
and to replace the human element in the practice of law, there will have to be a buyer who does not value human
advice or counsel, and it is our belief that that consumer does not exist.

Stacey Kacek is the CEO of Microsystems.
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