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T

echnology Assisted Review (TAR), also
known as Computer Assisted Review
(CAR), uses software to analyze, search, and categorize documents that are relevant for the purposes of discovery in those cases or investigations
(matters) that require the review and production
of materials in electronic or “E-discovery” form.
TAR and CAR often are used interchangeably
with the term “Predictive Coding”—though, to
be more precise,TAR and CAR encompass many
applications, of which the most commonly discussed is predictive coding. TAR was introduced
primarily as a means of reducing costs associated
with discovery efforts, and predictive coding is
a type of TAR in which an algorithm leverages
decisions made by an attorney reviewer regarding
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a subset of documents to make predictions regarding the relevancy of each document in the data
set.1 This article employs the generally preferred
term “TAR” to refer to the application of predictive coding to prepare document productions in
the discovery phase of matters.2
In 2012, US Magistrate Judge Andrew J. Peck
issued the first judicial opinion endorsing the
use of TAR in Da Silva Moore, et al. v. Publicis
Groupe.3 Three years later, Judge Peck noted in
Rio Tinto PLC v. Vale S.A.4 that case law had
developed to a point where the choice to use
TAR had become “black letter law.” Despite that
pronouncement (as well as those other, similar
court opinions Judge Peck referenced), we assert
that most judges, litigators, and clients are still
on the journey to fully embracing TAR as their
preferred discovery process—and have decidedly
not yet reached the destination. In support of
that journey, and in aid to those practitioners
who are considering the use of TAR and are
seeking court guidance on an approach, this article details what courts have held regarding TAR
as a holistic approach as well as TAR-process
specifics addressed by the courts.
While the oft-cited Sedona Principles posit that
parties responding to discovery requests are best
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situated to evaluate procedures, methodologies, and
technologies appropriate for preserving and producing electronically stored information (ESI),5 judges
have still taken opportunities to either opine on or
address a number of specific considerations parties may
have when applying TAR in response to requests. We
have categorized those procedures and considerations
involved in the TAR process and addressed by the
courts into the following:
•

Proportionality and Party Objections;

•

Cooperation, Transparency, and the Provision of
Seed Sets;

•

Recall and Precision; and

•

Audit Practices or Validation.

These considerations do not provide a fool-proof
method to deploy TAR that all parties and courts would
accept or agree to. But the examination of these categories should help practitioners think critically about
proposed TAR implementations, and will aid in the
provision of discovery generally.

Proportionality and Party Objections
Considerations of proportionality follow from the
benefit-versus-burden test provided in Federal Rule
of Civil Procedure (FRCP) 26(b)(1), where “[a]ll discovery is subject to the limitations imposed by Rule
26(b)(2)(C).” Specifically, “the Rule 26 proportionality test allows [a c]ourt to ‘limit discovery if it determines that the burden of the discovery outweighs its
benefit.’ ”6 Because TAR functions to leverage computers in lieu of manual review and attorney billablehour time and lowers the cost of review accordingly,
proportionality considerations generally support the
application of TAR in “large-data” cases. In addition
to being less expensive, courts considering TAR also
have agreed that its results can be more effective than
manual review as well. In Moore v. Publicis Groupe,7 the
court opined specifically on the favorability of TAR
and the “myth” that some lawyers cling to in believing manual review to be the “gold standard.” Studies
debunk that myth and “clearly show that computerized searches are at least as accurate, if not more so,
than manual review.”8
In Moore, the court permitted defendant to use TAR
over plaintiffs’ objection because of the vast amount of
ESI to be reviewed (over three million documents),
the superiority of computer-assisted review to the
available alternatives (i.e., linear manual review or
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keyword searches), and the need for cost effectiveness and proportionality under Rule 26(b)(2)(C).
The court noted that no lawyer “using any search
method could honestly certify that its production is
‘complete,’ ”9 but that TAR was a proven option that
“should be seriously considered for use in large-datavolume cases where it may save the producing party
(or both parties) significant amounts of legal fees in
document review.”10

Because TAR functions to leverage
computers in lieu of manual review
and attorney billable-hour time and
lowers the cost of review accordingly,
proportionality considerations
generally support the application of
TAR in “large-data” cases.
In addition to considering TAR an appropriate
measure to factor into proportionality considerations,
courts have consistently approved the use of TAR over
opposing party’s objections. In Bridgestone Americas,
Inc. v. International Business Machines Corp.,11 the court
approved plaintiff ’s request to use predictive coding
to review over two million documents, despite defendant’s objections that (a) switching to TAR was an
unwarranted change in the original case management
order; and (b) that it would be unfair to use predictive coding after completing an initial screening with
search terms. The court opined that ultimately, “the
use of predictive coding is a judgment call, hopefully
keeping in mind the exhortation of Rule 26 that discovery be tailored by the court to be as efficient and
cost-effective as possible.”12 This case involved millions
of documents to be reviewed with costs likewise in
the millions. In allowing plaintiff to switch to TAR,
the court noted that discovery, especially when dealing
with a large volume of ESI, should be a flexible and
transparent process, and that principles of efficiency
and proportionality may justify “switch[ing] horses in
midstream.”13
While courts are willing to approve the use of TAR
over an opposing party’s objection, courts are nevertheless reluctant to force a party to use TAR against its
choice, even if proportionality considerations would
support the application of TAR. For example, in Hyles v.
New York City,14 while Judge Peck noted that, “in general, TAR is cheaper, more efficient and superior to
keyword searching,” he ultimately declined to compel
defendants to use TAR, finding that that TAR has not
Volume 35 • Number 2 • February 2018
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yet displaced other tools to the point where alternate
approaches are unreasonable. The court nevertheless felt
compelled to note that “for most cases today, TAR is
the best and most efficient search tool.”15 Similarly, the
court in In re Viagra (Sildenafil Citrate) Products Liability
Litig.,16 found Hyles “well-reasoned.” The Viagra court
acknowledged that “it may well be correct that production using keywords may not be as complete as it would
be if TAR were used. But the standard is not perfection,
or using the ‘best’ tool, but whether the search results
are reasonable and proportional.”17 Ultimately, there was
no basis upon which the court could compel defendant
to use TAR, despite proportionality considerations warranting it.18
Another case that involved a party “switch[ing]
horses in midstream” from using keyword searches
to TAR highlights the importance of proportionality
considerations in the application of TAR, and illustrates that such considerations will not always err
in favor of TAR under all circumstances involving
large amounts of data. The court in In re Biomet M2a
Magnum Hip Implant Products Liability Litig.19 held that
defendant’s initial use of “keyword culling” against
the population of ESI before switching to the use of
TAR was reasonable under proportionality principles
of FRCP 26(b). The court did not compel defendant
to restart from the beginning and use TAR on the
entire ESI population, despite plaintiffs’ arguments to
the contrary.
The court acknowledged that “[i]t might well be
that predictive coding, instead of a keyword search, at
[an earlier stage] of the process would unearth additional relevant documents.” But the court also acknowledged it would cost defendant “a million, or millions,
of dollars to test” the plaintiff ’s theory “that predictive
coding would produce a significantly greater number
of relevant documents.” Instead, proportionality considerations ruled the day. The court concluded that the
potential expense of restarting the process to apply TAR
was too great “[e]ven in light of the needs of the hundreds of plaintiffs in this case, the very large amount in
controversy, the parties’ resources, the importance of the
issues at stake, and the importance of this discovery in
resolving the issues.”20

Cooperation, Transparency, and the
Provision of Seed Sets
Cooperation and transparency—principles that
are important in conducting discovery in every
litigation—are all the more important when TAR is
involved. The primary objectives when applying TAR
are efficiency and cost-savings. But getting mired in
disputes and motion practice over the application
Volume 35 • Number 2 • February 2018

and execution of TAR can negate those benefits. It
is easy for disputes to arise in this context because,
as courts have acknowledged, “the [TAR] process is
complicated.”21

The primary objectives when applying
TAR are efficiency and cost-savings.
But getting mired in disputes and
motion practice over the application
and execution of TAR can negate those
benefits.
US Magistrate Judge Peggy A. Leen reminded the
bar of how important cooperation and transparency are
when using TAR. In one case over which Judge Leen
presided, a party sought leave to deviate from the agreed
upon ESI protocol, and asked the court for permission
to use TAR rather than keyword searches. Judge Leen
acknowledged that TAR may be an improvement over
traditional methods of review and production “as a far
more accurate means of producing responsive ESI in
discovery.” But even where the court noted the potential supremacy of TAR, it could not approve the plaintiff ’s request to use it when the parties already had
demonstrated a lack of willingness to engage in the type
of cooperation and transparency that is needed to establish an acceptable TAR protocol. Specifically, the court
stated that those “cases which have approved technology
assisted review of ESI have required an unprecedented
degree of transparency and cooperation among counsel
in the review and production of ESI responsive to discovery requests;” but found that discovery in the present
case had been “contentious” and had forced the court to
already resolve “many, many discovery disputes.” Thus,
even where the court realized the applicability (and
even stated a preference for) TAR, the court recognized
that the parties—and not the court—would need to
undertake cooperative measures to properly implement
TAR. The court simply did not trust that TAR could
be efficiently applied under such contentious circumstances and ruled accordingly.
One TAR issue that remains open is how transparent and cooperative the parties need to be with respect
to the “seed” sets (also known as training sets).22 Judge
Peck explored this issue—without having decided on
it—in Rio Tinto,23 and noted a then-current split in
decisions among courts.
The least contentious scenarios are where parties
agree to work together in establishing the seed set, or
otherwise agree to share the seed set with each other.
The Computer & Internet Lawyer • 3
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For example, the defendant in Da Silva Moore volunteered to turn over to plaintiffs “[all non-privileged]
documents that are reviewed as a function of the seed
set, whether … ultimately coded relevant or irrelevant.”24
The Da Silva Moore court then “highly recommend[ed]
that counsel in future cases be willing to at least discuss, if
not agree to, such transparency in the computer-assisted
review process.”25 In In re Actos (Pioglitazone) Products
Liability Litig.,26 the parties’ protocol had “experts” from
each side simultaneously review and code the seed set.
In Bridgestone,27 the court made clear that “full openness
in the matter” was “of critical importance,” where plaintiff agreed to provide the responsive and non-responsive
seed set documents to defendant.
The parties in West Penn Allegheny Health Systems, Inc. v.
UPMC28 agreed to a protocol in the event of a dispute
as to whether a document was appropriately part of a
seed set. Upon good cause, a party would be required to
“identify within their responsive documents those documents that were part of the initial seed set.”The parties
further agreed that the requesting party could contribute to the producing party its own coded documents as a
“supplemental seed set used to provide additional training to the [producing party’s] system.”29 More recently,
In re Bair Hugger Forced Air Warming Products Liability
Litig.30 involved parties that each agreed to identify up
to 250 documents to be included in their own initial
seed sets; each party also was required to review and
code for inclusion in their seed set “no less than 1,500
randomly selected documents.”
In his Rio Tinto decision, Judge Peck noted that the
only case in which a court mandated a party share its
seed set was in Federal Housing Financial Agency v. HSBC
North American Holdings Inc.31 In a bench decision on
July 24, 2012, Judge Cote required that defendant give
plaintiff full access to the seed set’s non-privileged
responsive and non-responsive documents. Nevertheless,
when forced to make a decision on this issue, most published opinions show that courts tend to be reluctant to
order parties to share their seed sets. The Biomet32court
conceded that there was no authority to provide the
basis for requiring defendant to share seed set documents with plaintiffs’ counsel, but encouraged defendant to reconsider its “troubling position,” and chastised
defendant’s “unexplained lack of cooperation.” More
recently, the court in Aurora Coop. Elevator Co. v. Aventine
Renewable Energy-Aurora W., LLC33 took a similar view,
and conceded the rules of discovery do not technically
require the disclosure of seed sets because Rule 26(b)(1)
does not authorize ordering a party to disclose irrelevant information (which a seed set should include).
While the Aurora court pointed out that that position is
supported “by the language, if not the spirit, of the civil
4 • The Computer & Internet Lawyer

discovery rules,” the judge “encourage[d] defendants to
reconsider their position and work cooperatively [so as
to] allay the risk of having to repeat the process if the
plaintiff later challenges, and the courts agrees, that the
defendant’s unilaterally created computer review training was faulty or unreliable.”34

Case law generally indicates that
courts encourage, but are reluctant to
mandate, the sharing of seed sets; and
some practitioners have gone so far as
to argue that aspects of the seed set
selecting process could constitute work
product.
Case law therefore generally indicates that courts
encourage, but are reluctant to mandate, the sharing
of seed sets; and some practitioners have gone so far as
to argue that aspects of the seed set selecting process
could constitute work product.35 Generally, cooperation would make the issue significantly easier on the
parties, but if agreement cannot be reached regarding
the provision of seed sets, then—as noted by Judge
Peck in the Rio Tinto decision—there are other means
by which parties may insure that TAR was appropriately implemented, “such as statistical estimation of
recall at the conclusion of the review as well as by
whether there are gaps in the production, and quality
control review of samples from the documents categorized as non-responsive.”36

Recall and Precision
Recall and Precision, essential concepts to gauge the
TAR process, are a measure of completeness and selectivity correlated in such a way that when recall increases,
precision often decreases. Ultimately, the recall rate and
precision rate measure the effectiveness of the information retrieval provided by the operation of the TAR
process, and help the producing and receiving parties
understand more about the documents produced and
the universe of materials from which the documents
were produced.
The recall rate is the percentage of the relevant
documents in the collection that are found by the
review. In other words, the higher the recall, the
fewer relevant documents that are left behind, and a
recall rate of 100 percent would mean that a reviewer
retrieved every relevant document from a collection
(a recall rate of 80 percent would mean that 20 percent of the relevant documents were left behind and
Volume 35 • Number 2 • February 2018
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not included in the production). The precision rate
is the percentage of documents selected by the TAR
process that actually are relevant, with the balance of
the documents being irrelevant. In other words, the
higher the precision, the fewer “false positives” there
are. Therefore, a precision rate of 70 percent would
mean that 30 percent of the documents pulled would
be irrelevant.
When parties agree to the use of TAR, court decisions and supporting literature indicate that the parties
also should consider the targets for recall and precision in tandem, understanding their interrelation: as
the target rate for one increases, a higher target for the
other becomes more difficult to achieve. This tradeoff
is logical—a broad search that misses few relevant documents usually will capture a lot of irrelevant documents, while a narrower search that minimizes “false
positives” will be more likely to miss some relevant
documents
In seeking leave of court to use TAR, the defendant in Global Aerospace Inc. v. Landow Aviation, L.P.,37
argued that among the benefits of TAR were improvements in both greater recall and precision rates when
compared to those seen when human review is used.
In particular, the defendant cited studies that, when
taken together, determined that linear review misses,
on average, 40 percent of the relevant documents (i.e.,
60 percent recall rate), and the documents pulled by
human reviewers are nearly 70 percent irrelevant (i.e.,
30 percent precision rate).
Based on those studies, the producing party proposed, and the court endorsed, an acceptable recall rate
of 75 percent. This meant that “predictive coding will
conclude once the sampling program establishes that at
least 75 percent of the relevant documents have been
retrieved from defendant’s ESI available to [defendant]
for discovery purposes (e.g., privilege review, responsiveness review, etc.).”The parties did not specify a target
precision rate.
The parties in Bair Hugger38 adopted a protocol
which stated that “adequate training of the CAR system
shall be reached when both Recall rate is at or exceeds
80 percent.” The parties further agreed that if a “producing party is unable to meet the 80 percent threshold for Recall with reasonable effort, the Parties shall
meet and confer on other steps that can reasonably be
taken to meet that threshold and/or modification of
the threshold if necessary. If the Parties cannot agree
on other steps and/or modification of the threshold, the Parties shall bring the issue to the court for
resolution.”39
Setting a high recall rate, even one close to 100
percent, does not necessarily mean that a court will
Volume 35 • Number 2 • February 2018

demand perfection. The parties in Dynamo Holdings
Ltd. Partnership v. Comm’r of Internal Revenue40 agreed to
set the recall rate at 95 percent, which the court noted
meant the model chosen “would return more nonresponsive documents.” Indeed, this ultimately resulted in
a precision rate of 3 percent. But despite setting such a
high recall rate, respondents argued that the recall rate
was in fact too low (or petitioner’s TAR method was
otherwise flawed) based on the absence in petitioner’s
production of some relevant documents found through
Boolean searches. In response, the court rejected respondent’s assertions regarding the TAR process and noted
that FRCP 26(g) requires only a “reasonable inquiry,”
not perfection.41 The court also noted that petitioner
was transparent in the discovery process and had worked
cooperatively with respondent, and therefore fulfilled its
obligations.42

Audit Practices
When parties agree to the use of TAR, they traditionally agree on an audit process or method to evaluate results to assess if TAR achieved the parties’ goals.
The audit process typically involves the random selection of documents from both relevant (responsive) and
irrelevant (not responsive) document sets that are then
reviewed for accuracy. There is no single audit process
endorsed by the courts, and parties in different cases
have therefore agreed to different audit processes and
protocols.

When parties agree to the use of
TAR, they traditionally agree on an
audit process or method to evaluate
results to assess if TAR achieved the
parties’ goals.
The defendant in Landow Aviation43 proposed (a) taking random samples from both the relevant and irrelevant document sets; (b) reviewing both sample sets to
examine the relevance of each document to determine
the number of relevant documents in both the relevant
and irrelevant sets; and (c) after logging and removing the privileged and irrelevant sensitive documents,
making them available to opposing counsel. The size of
the sample sets would be determined at the conclusion
of the TAR process once the distribution of relevant
documents became apparent. The defendant also noted
an “escape valve” of sorts for the process that would
involve a court determination, including language in
the proposal ultimately accepted by the court that, “if
The Computer & Internet Lawyer • 5
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counsel disagree[d] with the position taken by Landow,
the court may determine the relevance of any document or the propriety of withholding any particular
document.”44
The parties in Rio Tinto proposed a validation protocol that would take place cooperatively between the
parties before the producing party produced its documents.45 After an initial exchange of documents, parties agreed to a post-production audit protocol under
which each party could request the preparation of a
2,400 document sample from the producing party’s
production; the requesting party also would have the
right to specify how many documents from a given
source, an “Audit Category,”46 should be in the audit
sample. The producing party would then have that
sample coded by human reviewers who had no prior
knowledge of the Audit Categories; how the documents were previously coded by TAR; or whether
they were previously produced. The producing party
would share the non-privileged documents from the
audit sample and the human coding results. Upon the
requesting party’s own review of the audit sample,
the requesting party could raise any disputes regarding how the documents in the audit sample were
coded.
The parties in Bair Hugger47 took the process one
step further, agreeing to provide an extremely detailed
documentation for each “run” of the predictive coding process. As an audit protocol, the parties essentially
agreed to total transparency and detailed documentation of and throughout the TAR process. Each producing party was to prepare an Excel spreadsheet with
columns detailing:
•

The TAR run date & time;

•

A list of control numbers for all documents the
system identified as responsive, along with a copy
of those documents except that no copy need
be provided for those documents withheld for
privilege;

•

A list of control numbers for all documents the system identified as non-responsive, along with a copy
of those documents the system incorrectly identified as non-responsive and which were moved from
the non-responsive set to the responsive set, except
that no copy need be provided for those documents
withheld for privilege;

•

A count of the number of privileged documents
correctly identified as responsive but withheld for
privilege;
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•

A count of the number of privileged documents
incorrectly identified as responsive but withheld for
privilege;

•

The metadata for all documents … depending on
the privilege status of the document; and

•

Four additional columns in the spreadsheet
indicating:
❍

Whether the document was marked by the CAR
system as responsive or non-responsive;

❍

Whether, after manual review, the document
was changed from the non-responsive set to the
responsive or vice-versa;

❍

If a copy of the document is not produced
by reason of privilege, the reason for withholding the document on the basis of privilege;
and

❍

For any document for which a copy is not
being produced due to non-responsiveness or
privilege, information sufficient to allow the
receiving party to determine why the document was considered non-responsive and/or
privileged;48

Conclusion
By and large, courts are supportive of parties using or
even considering the use of TAR in litigation, and have
recognized the benefits TAR can provide when facing
proportionality considerations under Rule 26(b)(1). But
courts generally have been reluctant to mandate TAR’s
use, and have stayed away from directing the technical aspects of using TAR (such as whether parties must
provide seed sets; the parties’ audit practices; and establishing target recall vs. precision rates). The parties have
instead been directed or at least entrusted to come up
with an agreed upon protocol, and the cases discussed
above exhibit just some of the varying ways parties have
approached each issue.
While reluctant, courts have sometimes been forced
to consider the appropriateness of TAR as an option
in certain cases given proportionality considerations.
When faced with this difficult situation, courts have
still shied away from compelling parties to use TAR—
even in cases that involve large amounts of data—and
instead have restated the generally accepted principle
that each party is best situated to determine how to
prepare its own production. Understandably, courts have
been even more explicit in stating that they “[do not]
Volume 35 • Number 2 • February 2018
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endorse any vendor”49 or specific technologies for TAR.
As Judge Peck noted in Hyles,50 TAR has not yet displaced other tools to the point where using something
else is unreasonable.

For those parties considering
the implementation of TAR as a
discovery mechanism, the published
case law does provide guidance for
a sound protocol and approach, and
indicates how courts will consider
the specifics of a party’s ultimate
determinations and resulting
productions.
Given the ever-increasing acceptance and popularity of TAR, we may one day reach the point where
TAR is the default form of review and a required step
of the process of production. Over time, courts may
be more inclined to establish standards with respect
to the technical factors involved in preparing a sufficient production using TAR. In the meantime, for
those parties considering the implementation of TAR
as a discovery mechanism, the published case law does
provide guidance for a sound protocol and approach,
and indicates how courts will consider the specifics of a party’s ultimate determinations and resulting
productions.
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