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PROPAGATING CLASSIFICATION DECISIONS

TECHNICAL FIELD

The mvention relates in general o information retrieval and, specifically, to a svstenm and

method for propagating classification decisions.

ARY

Document review is an acinily frequently undertaken in the fepal field during the
discovery phase of hitigation or reguigtory mvestigations and reguires reviewers (o assess the
refevance of documents © a particular topic or discovery request. Based on the relevance of the
documents, a classification code can be assigned. The classification codes can incluade
“responsive,” “non-responsive,” and “privileged” codes, as well as codes [or specific substantive
issues. A “responsive” document imchades text that 1s related (o or responsive to the particalar

»

topic or 1ssue, while a “pon-responsive” document fails to mclode such text. Meanwhile, a
“privileged” document contains information that 1s protected by a privilere, meaning that the
document may be withbeld [rom an opposing party. Disclosing a “privileged” docuument can
result 1 a waiver of priviiege to the specific document or its subject matier.

As the gmount of eleciromically-stored miormation {EST) increases, the time and expense
for conduciing a document review also increases, Typically, document review 18 underiaken
manuatly. However, with the mereasmngly widespread movement to ESI, manual document
review 1s no longer practicable since reviewers are unabile to review, analyrze, and assign o
classification code to each mdividuat document for large ainounts of information.

Conventional methods {or enhancing ethciency by wdentifving relevant documents exast.
For example, in LS. Patent Applicaton Pabhication No. 2007/0288445, o Kraltsow, a search
for relevant docuntents 1s performed using g plurality of query terms. Once apphied, those
documents that satisly the search query are wdentitied as relevant and a probalulity of relevancy
s determingd. A threshold 1s apphied (o the probabilities and those documents associated witlh
probabilsties that do not satisty the threshold are removed from the responsive documents subset.
However, the responsive resulis {ail to constder responsive documents that are the same as or
simar to a partieular 1ssue.

Further, i U.S. Patent Apphication Publication No. 2008/0189273 | 1o Kraltsow, a query
tor conducting a document relevance search 18 antomatically generated. A reviewer ughlights

- -
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refevant language i one or more documents. The language lughhights are analyrzed to idenhily
whoms, which are removed prior 10 gquery generation, Alse, known phrases and paris of speech
are wdentified for use i gengrating the query. Upon generation, the guery 1s submitied 1o a
Boolean search engine for conducting the search. However, only & single result set is wdentified,
rather than different levels of search resulis.

Additionally, m ULS. Patent Apphication Publication No. 201070198802, to Kraftsow,
search quenes are aufonmaucally venerated. A {ivst set of tenns s created from wiuch any
maifching terms are removed. Next, a second set of terms 13 created from the first set of terms by
rerpoving whoms from the first set. Subsequently, a third set of {erms 1s created from the second
set by wdentitying parts of speech m the second set. Finally, the search guery is penerated from
the third set of terms and a search s conducied using the query. The search wdentifies a smgle set
of documents that satisiyv the guery, rather than multple sets of results, which vary m similarity
to a previously classified documend.

Thus, there remains a nead for efficiently and accurately decreasing the time and expense
needed to conduct informaton retrieval, such as durng a document review, by propagating

information, mchiding marking decisions, from one or more documents (o related documents.

INSCLOSURE OF THE INVENTION

A system and method for propagating classification decisions 1s provided. Text marked
within one or more unclassified documents that s determimed (o be responsive (o a
predetermuned issue 18 received from a user. The unclassified documenis are selected from a
corpus. A search query s generated rom the responsive text. Same result documenis are
wdentihed by applying inchisive search parameters 0 the query, appiving the search query to the
corpus, and identifying the documents that satisfy the query. Sinnlar result documenis are
identified by adjusting a breadth of the query by applying less mnclusive search parameters and
ilentifving docwnnents from the corpus that satisty the query. A responsive classification code 18
automatically assigned 1o each same result document for classification as responsive documents.
The similar documents are provided to the user. A responsive classification decision is recetved
torm the user for classification as the responsive documents.

St other embodiments of the present invention will become readily apparent 1o those
skilled in the art from the following detmled description, wherein are desenbed embodiments by
way of tlustrating the best mode contemplated for carrving out the mvention. As will be
realized, the mvention 1s capable of other and different embodunents and s several detals are

capabie of modifications wm various obvious respects, all without departing from the spirit and the
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scope of the present mmvention., Accordingly, the drawmgs and detaded deseription are 1o be

regarded as itlustraiyve i nature and not as restvictive,

DESCRIPTION OF THE DRAWINGS
FIGURE 1 15 a block diagram showmyg a sysiem {or propagaiing classification gecisions,
iy accordance with one embodiment.
FIGURE 2 15 a process [low diagram showing a method for propagating classification
decisions, i accordance with one embodiment,

FIGLIRE 3 13 a data {Tow diagram showing, by way of example, a process {or selecting

unclassilted documents for presenting {o a user.

FIGURE 4 15 a flow diagram showing, by way of example, a process for performung
quality conirol,

FIGURE 315 g How diagran showing, by way of example, a process for vahdating the
classified documents.

FHGURE 6 15 g screenshot showing, by way of exaniple, a3 Web page lor marking

Fesponsive text.

BEST MODE FOR CARRYING OUT THE INVENTION

Searching for and identifving relevant documents can be a long, timie-consunung Process
based on the large amounts of electronwically-stored wfommation, mcluding docuaments.
Analyzing one or more documents and propagating the snformation obtamed from the documents
to refated documenis via systematic document seeding can be both time efheient and cost
effective, Daring systemaiic document seeding a reviewer can mark one or more documents and
seed a search for related text asing the document markings.

Systematic document seeding requires a suppost environment within which decisions can
be propagated across § corpus of electromcally-stored miormation. FIGURE 1 is a block
diagram showig a system 10 for propagating classihication decizions, m accordance with one

embodiment. By wayv of lustration, the system 10 operates m a disinbuited computing

stored information ("ESI™). Henceforth, a single #tem of EST will be referenced as a “document.”
although EST can mclude other forms of non-document data. A backend server 11 1s coupled to
a storage device 13, which stores documents 14 1o be reviewed by g user.

The backend server {1 1s also coupled (o an intranetwork 21 and executes a workbench
software suite 31 for propagating responsive decisions. In a further embodiment, the backend

server 1l can be acceessed vig an miernetwork 220 The workbench software swade 32 inclades o
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document feeder 33, a generator 34, a propagator 35, and a validator 36, Qther workbench suite
modules are possibie.

The document fgeder 33 selecis wnclassified documents from a dociament corpus for
providing to one or more users. The unclassified documents have not been reviewed, analyzed,
marked by a user, or classified with a classification code. Each user can include an individaal
assigned o review and analvze docwments {or one or more ssues dunng a docume review
projeci. Heremafter, unless otherwise mdicated, the termis “reviewer” and “aser” are used
uierchangeably with the same mtended meaning. Document review 15 generally performed
during the legal discovery stage of htigation, or during an mnvestigation. Dunng docwment
review  mdhividual reviewers, generally ficensed attorneys, are assigned sets of documents for
classifyimg. The reviewer assians classification codes {0 the dociunents based on the document’s
suhject matter and content in comparison to predetermined legal wsues for the hitigation or
imvestigatory request. The classification codes can include “privileged.” “responsive,” or “non-
responsive,” as well as specific substantive issues, Other codes are possible. A “privideged”
document contains mformation that is protected by a privilege, meaning that the document may
be withheld from an opposing party. Disclosing a "privileged” document can resalt in a watver
privilege for the document or its subject matter. A “responsive document contams miormation
that is velated to a legal matter, or issue, on which the document review project 1s based, or falls
under a specification of the discovery or mvestigatory request. A “non-responsive” docurment
includes mformation that is not related to the legal matter or issug, and doesn’t respond {0 a
discovery or mvestigatory request. Heremnatter “issue” 18 used to reler 1o the legal matter or
wssue, or specific discovery reguest.

During a document review, the document teeder provides documenis (o the user
randomiy or according (o selection parameters. Once presented, the user reviews the docaments
and indicates whether that document inchudes material that 1s responsive 1o a pending issug. i
50, the user provides a marking idicator, such as “hughlighis,” for the responsive portion of the
text. For msiance, in a product Habihity lawsuit, a plama it clamis that a wood composite
mamfactured by the defendant mduces and harbors mold growth., The ssues can mchuds

“product delect,” “{alure to disclose,” and “"mold growth.” The user can dentify and highhght
text in one or more of the docunients that relates o at least one of the 1ssues. The hughlighted
document can then be considerad as a document that 1s responsive 1o the issues and the
“responstve” classification code can be assigned.

The gfezneraft:@-r 34 generates a search query from the In ghiighted text and executes a

o,
g 8 urhy
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awtomatically classily the similar documents by assigming a “responsive’ classifcation ¢ode 1o
the sundar documents, Alternatively, the similar documents can be presenied 10 the user for
further review and classification. Heremnafier, unless otherwise indicated, the terms “classiiied
document” and “responsive document” are used interchangeably with the same mitended
meamng. The validator 35 performs a review of the anclassified and classified documents {o
ensure that all or mostly ail the responsive docunents have been wentified and classified.

The backend server 11 15 mterconnected to the work chignt 12 via the mtranetwork 21 or
the miemetwork 22, The work client 12 mcludes a user interface 37 for allowing the user o
mteract with the documents and search quertes, and a display $} for presenting the unclassified
and classified documenis. The user interface 37 inchudes a text miterface 38 and a qualsty control

(O indertace 39, The text mterface 38 allows the user 1o mark text in an unclassilied

document that 15 deternuned to be responsive, such as by highlighting, and to assign a tag to the
document. The mark mdicates that the reviewer identifies and classifies the document as

“responsive.” The quabity control interface 39 allows the user 1o review the search queries, as
well as manpalate or export the search quertes as part of quality control review. Quality control
15 further discussed m deta] below with reference to FIGURE 4.

The workbench 32 operates on unclassthied documents 14, which can be retneved {rom
the storage 13, as well as a plurality of local and remote sources. The local and remote sources
can also store the unclassified or “responsive” documents 41. The local sources mclude
documents 17 maintained 10 a stovage device 16 coupled {0 a focal server 15 and documents 20
mamtamed 1 a storage device 19 coupled to a local client 18, The local server 15 and local
chient 18 are mierconnecied 1o the backend server 11 and the work chent 12 over the
mranetwork 21, In addition, the workbench 32 can identity and relrieve documents from remote
sources over the mternetwork 22, mcludmg the Internet, through a gateway 23 interiaced to the
intraneiwork 21, The remote sources mclude documents 20 mamntaned 0 a storage device 23
coupled to a remote server 24 and documents 29 mamniained in a storage device 28 coupled io a
remiote client 27, Other document sources, either local or remote, are possible.

The individual documents 14,17, 20, 26, 29, 41 melude all forms and types of structured
and anstractured ESI mcluding electromic message stores, word processing docaments,
electronic mail {emml} folders, Web pages, and graphical or multimedia data. Notwithstanding,

the documenis could be n the form of structurally organized data, such as stored i a spreadshest
or database.

In one embodiment, the mdividual docwments 14, 17, 20, 26, 2941 can mclude

electronic message folders storing email and attachmments, such as maintamed by the Outlook and
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Outlook Express products, licensed by Microsolt Corporation, Redmond, Wastungton, The
database can be an SQL-based relational database, such as the Oracle database management
sysiem, release 8, hicensed by Oracle Corporation, Redwood Shoves, Calitoria.

Tdentilying responsive text and propagating a responsive classification decision across
refated document can be performed by the system 10, which includes individual computer
and remote chient 27, The mndividual compater systems are veneral purpose, programmed digital
compuimg devices consisting of a central processing vt {CPU )}, random access memory
{ RAM), non-~-volatile secondary storage, such as a hard drive or CD ROM drive, network
interfaces, and penpheral devices, inchiding user interfacing means, such as a keyboard and
display. The vanous implemeniations of the sowce code and object and byte codes can be held
oit ¢ compuier-regdable siorage mediuny, such as a floppy disk, hard dave, digital video disk
{DVD), random access memory {RAM), read-only memory (ROM} and similar storage
mediams. For example, program code, mceluding solware programs, and data are loaded muto the
RAM for execution and processing by the CPU and resalts are generated for digplay. output,
transmittal, or storage.

Systematic document seedmyg allows a user {0 select text m @ document that 15 responsive
2 is a process flow diagram showing g method for propagating classification decisions, m
accordance with one embodimeni. One or move unclassibied documents are selecied for review
{block 41) by a user. The documents can be selected randomiy or through a similarity seareh
based on previously classified documents, In one embodiment, the samilarity search 15 based on
attenuated search, which 1s described infra. Document selection is further discussed below with
reference 1¢ FIGURE 3. The aser determines whether each of the selected documents meludes
responsive sufiect matter and if so, the user highhights the responsive text in the document (block
42). A search sirmg 15 generated from the highhighted text (block 43) and applied to a corpus of
documents o conduct a search for similar documents {block 443 A classification code is then
propagated (block 43} across the documents that satisty the search guery to indicate that ach
document mcludes responsive text. Quality control can optionally be performed (block 46) on
the marked or highhphied texi, search guery, or classified documents {o ensure g certain level of

quality for the classified documents, Performing quality controd is discussed in further detail

unclassified documents o ensure that all or substantiaily all the responsive docuinents have been

wdentified. Validation 1s further discussed below m detail wiath respect to FIGURE §.

- £y -
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Selecting Sample Documents

One or more documents are selected and provided {0 a user for review. The number of
documentis selected should be targe enough to adequately and effectively represent a probability
of responsive documents inchiuded i the document corpus., vel small enouagh {0 ensare time
etficiency. FIGURE 3 1s a data flow diagram showmg, by way of example, a process 6 for
selecting unclassified documents for presenting 1o a user. In an mitial stage of systematic
document seeding, hitle 15 known about 3 document corpus, such as a probability distribution
regarding responsive (o non-responsive docanenis and a munber of documents 10 be sglecied as
a sample from the corpus for review by the user. Thus, the documenis can be randomly selected
{block 61 until there are enough random documents to caiculate a probability of responsive
documents in the corpus.

In one embodiment, the Murmuw Hash algonthm can be used to randomiy select
documents from a non-untlorm document corpus. The Murmur Hash i calculated for each
document based on a wnque document identifier, such as mam 1d. The number of documenis, #.
necessary for random review ave then calculated based on a predeternuned confidence level and
acceptable error. The Murnur Hash values are sorted and the first # docunients are selected for
providing (o the user tor review. The value of n can be deternmuined by a desired confidence level
and a level of acceptable error.

Initially, the munber of # documents 15 unknown, but can be determined {(block 62) once
a user commences document review, analvsis, and marking of randomly selgcted documents,
The number of documents to be randomiy sampled {(block 623} can be calculated according to the

tollowing equation:

TN o (1)

£

where 7 is the abscissa of the nornial curve, £ is the desired level of precision, p is the probability
that a document includes responsive ext, and ¢ 13 the probability that a document fls to include
responsive text. A can provided by the user as a global setting tor a review. Further, since the
reference and non-relerence probabilities are unknown, g maxinnan variance can be assumed so
that both the reference and non-reference probabiltiies are set to .5, whach is the largest value of
n for given values of £ and z. The user can set the value for the desived confidence fevel, while #
15 deternuned based on a desired confidence level and standard deviations of a nonmal curve.
Specitically, a percentage for g destred confidence level 1s provided and the area under a normal
curve for {hat perceniage 15 determune o lie within a particular number of standard deviations,

which s assigned as a value for z. Comunon values for z are provided 1 the table below:

oy

.-.;'-.-.
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s

In one example, £ has a value of 8.05 and the destred confidence level 13 set to 95%.

Thus, the value of i 1s calculated as follows:

SRR S Y S
j1 W = 385 documents {2}
[05)
Each of the 385 documents are presented {0 one or more reviewers and analyzed for {ext that is
responsive to one or more topics. The tdentified responsive text is then marked, such as by
highlighting the text. A munber of the documents that include responsive text 13 delermined and
entered mito the probabihity equation {(block 63) for responsiveness as the valae for ». In this
example, 35 documenis were identified as having responsive material.
In the cwrvent example, upon review of at least 383 docoments, a value for p ¢an be
determuned {block 63) according to the following equation:
-

= {3}
i

number of documents reviewed by a user and classified as responsive, and » 1s a {otal pumber of

randomiy sampled documenis. Thus, a value for p is calculaled as follows;

—— = 09 x T00% = 9%, (4)
385

z} T

e

After the probabihity of responsiveness, p, 1s calculated, further docaments can be
selected based on a similarity search, rather than mndowly, until an expected number of total
responsive documents 1s reached or substantially reached. A total expected value {block 64) for
the number of responsive documents within the corpus can be calonlaied according o the

following eguation:

Fy

P
Lrpfang

PN (5)

where N, . 15 a total number of documents in the document corpus. Returning (o the above
exanmpie, the probability of responsiveness 18 9%, which s multiphied by 300,000, winch i3 the

total mumber of documents i the corpus. Thas, the value of documents estimated o be

4
iy L -y
X
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responsive, £, .. 15 45,000, Review of the documents {block 65) can continue by the reviewer
unti the total expected number of responsive documents is reached or substantially reached. The
total expected namber of responsive documents can be substantially reached when a
predeternuined percentage of the responsive documents have been identified, such as 98%. For
exampie, once the mumber of 1dentified responsive documents reaches 356, which s 98% of 363,
validation {esting can begin, as described in defail below wath reference to FIGURE S 1o
deternune whether all or substantially all the responsive documents have been wdentified.

The document selection process, as described above, can occur concurrently with steps
S1,52, 53, and 34 of FIGURE 2. For examiple, 2 search query can be penerated after a particular
number of documents have begn reviewed., Once delermimed, the search results can then be
provided (o the user for review of responsive text until the total expected number of responsive

documents 1s satisfied.

{dentifvine Responsive Text

The selected documents are provided 1o a user for review. During the review, the user
can ook for and mark responsive material, such as portions of the text that are responsive 1o 4
particular issued mvolved m the document review. In one emibodiment, a user need only identify
only a single 1ssue, which 1s marked and a further document 1s provided. For example, apon
review, the user ydeniifies a first language string that serves as a basis for marking the text as
responsive. Contiguous and non-contiguous text ¢an he marked as responsive matenal, For
example, if text 1 an email 15 the basis of a responsive decision in part because of who semnt the
emall, the user should mark the senders name and the non-contiguons text. The markmny 1s
captured as metadata gualiliers, so the search query constructed from the marked text s denved
from the {ext string plus the metadata quabibier, “from={name].” The markings can include a text
box, highlighiing, “cut and paste.” underimmg, and ditferent font styles or sizes. Other markings
of responsive matenal are possibie.

After a document 1s marked responsive, a further document 15 provided {for review. The
further docwment can be provided automatically or upon request by the user. Priov to presenting
a further document, each current document can be marked as responsive for one or more Isues.
in one embodiment, review of a document can be lermmated upon a fimding of text responsive o
a single 1ssue to maprove review speed since the user need only read as far as necessary {o
identify a first 1ssue as responsive text. However, the document mayv include additional lanpuage
responsive (o the same or other 1ssues. In a hurther embodiment, all text responsive 1o an 1ssue

can be wentified and marked prior to the presentation of a further document. The different

-6 .
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issues can be marked with a difterent indicator, such as color, font, or stze, to distinguish

between the issues. Other mdicators gre possibie.

Generating a Search Query

{Unce marked, the responsive text can be used o systematically seed one or more

: e

searches throughout the docwment corpus, by generating and applyving a search query. Other
methods for wdentifving related documents are possible, The search guery can mnclude one or
morg words selected from the marked text with search parameters.  The selecied words can be
located 1 a contipuous selection of text or an aggregate of non~contigrous text portions.

At one extreme, the search string can nclude the entire selected text in quotation marks

T
[ %

13 and will only identfy the exact sante text in other documents. However, this approach may fail
to recognize relevant documents that do not mclude the exact text. At the other extreme, 3
search string can parse out nowse words and range or inclusiveness operators (o vary the search.

In one embodiment, the search query can be generated using Boolean operators. The
Boolgan operators inchude "AND.” “OR )7 or "NOT™ operators, ong or more of which arg

15 provided between two or more of the terms o broaden or narrow the search performed by the
search query. The terms 1o be mcluded n the search query and the Boolean operators can be
deternuned awtomatically or by the user.

in a furthey embodiment, a sinulaity search, such as attenuated search, 18 wsed o
senerate the search query for conducting a search. Imtially, tokens are sdentilied for melusion in

200 the search query. Stop words can be removed from the data excerpt and the tokens are extracied
as noun phrases, which are converted into root word stem form, although ndividual nouns or #-
arams could be used m heo of noun phrases. The noun phrases can be formed asing, {or
exampie, the LinguistX product hicensed by Inxaght Sottware, Inc., Santa Clara, California. Ina
turther embodiment, the stop words can be cusiomized as using a user-editabie list. Ina stull

25 fwther emibodiment, the search terms can be broadened or narrowed {0 wdentify one or more
synonyms that are compunctively icluded with the corresponding seavch term m a search query.
and “Contains” control inpuis.

The "Contams”™ control provides only those documents that mclude at ieast # tokens, as

30 search terms. At one extreme of the control range of the “Contamns” control, the muamber of
mcluded search ferms, A, can vary from one search term {0 the total number of search terms mn
the marked text at the other extreme of the control range. In one examplea, the “"Contains™
paranieter 18 set 1o A=2 and the wdentified tokens are “cat,” “dog,” and “play,” such that
CONTAIN{ cat,” "dog,” "plav”|2). The search query 1s then generated as “{cat AND dog) OR

- 10 -
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(cat AND play) OR (dog AND play).” Any document that includes at least one combination of
two or more of the tokens is returned as a search result.

The “Proximity” control specifies a span, or window, within each unclassified document
over which matching search terms must occur. The span size is defined as the distance between
any two matching terms. If two terms occur next to each other, the span between the terms 1s
zero. Thus, a minimum of two matching terms is required to form a span. For example, using
the terms, “cat,” “dog,” and “play”, as listed above, documents with a combination of two or

more of the search terms within 15 terms of each other are desired. The search query can be
generated as SPAN([“cat,” “dog™], 15) OR SPAN([“cat,” “play”], 15) OR SPAN([“dog,”
“play”], 15).

Other values and parameters can be used during attenuated search, which is further
described in commonly-assigned U.S. Patent Application, Serial No. 11/341,128, pending, filed
on January 27, 2006.

In one embodiment, a new query is generated for each text selection that is marked

“responsive” and a collection of queries for a common issue can be used to propagate a
classification code across the corpus of unclassified documents. The search queries for the
common issue can be applied to the corpus simultaneously or at different times. In a further
embodiment, a single query can be generated based on all text selections that are marked

“responsive” for a common issue. Subsequently, the single query is applied to the corpus.

Search and Propagation

Once generated, the search query 1s applied to the unclassified documents remaining in

the document corpus to identify results that satisfy the search query. Each unclassified document

selected as a result can be marked or “tagged” as including text that is responsive to the search.
The similarity search capability can be used to distinguish different levels of search breadth. At
one level, documents can be constdered to include text that is the “same” as the highlighted text
in a document previously classified as “responsive.” At a different level, documents can be
considered “similar” to the highlighted text based on the previously classified document. The
measure of similarity between a document, as a potential search results and a previously
classified document can be based on settings of the “Contains” and “Proximity” controls.

For example, a search term is generated using one or more words from the highlighted
text. The “Contains” and “Proximity” controls are then set to be highly inclusive of the terms.
The unclassified documents that pass the “more inclusive” bar can be determined to be the
“same” as the previously classified document and automatically classified as responsive.

Meanwhile, the search query can be modified by changing the settings of the “Contains” and
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“Proxsmily’ controls 1o be less inclusive of the terms. Documents that satisiy or “pass” the “less
melusive” bar can be deternuned as “similar” documents and provided 1o the user {or review and
subsequent classification as responsive, i appropriaie. Thus, the search query can be used as a
similarity threshold via the “Contains™ and "Proximsty”™ controls to identify the “same™ and
“sinalar” documents. In one embodiment, the stimidanty threshold can be associated with a
simntarity value, such as a percentage.

Upon each selection of ssue-responsive fext by a user, two levels of search resulis can be
cenerated. Propagation of a responsive classification code can be based on the different levels of
search resulis. For exampie, the responsive classification can be antomatically propagated across
the “same™ documients, whereas, “similar™ documents can be presented (o the user for further
review and classitication with a “responsive” decision. Altemnatively, all documents can be
automatically classified as “responsive” or all documents can be provided 1o the user for review,

The “similar” documents can be ranked by a sinlarily expressed as a percentage. When
providing the “smular” documents to the user, the documents can be presented m ascending
order of sumilanty or a randomiy selected “sinunlar™ document. Upon review, the user can
analvze and classiiy the presented “simlar” document as imncluding “responsive™ text, i
applicable.

Search mformation for each of the unclassified documents provides a5 a result can be
stored to montior search dates for ensuring that the search is sull current or determiming whether

a search needs {0 be refreshed.

{hahity Conbrol

To ensure that a quahiy of the search results 13 satfcient, a aser or other reviewer can
by way of example, a process 70 for performing gualily control, Quality control review ¢an be
necessary when a guahty of the search resulis wsing the current search guery 18 unsatisfaciory,
such as recetving search resalts that are over or under inclusive, The quahty control review can
be performed using sensitivily analysis or samphng. Sensitivity analvsis 1s based on comparing
a mumber of documents that are responsive to the current query to the overall number of
documents i the corpus {0 gauge a breadih of the search. Meanwhile, samphing mcludes
selecting and reviewing document returned by the search query, as results, to determune whether
they are responsive (o the corresponding predetermined 1ssue. Selection of the documents can be
performed randomiy or based on one or more search factors. Other methods for performing

guality conirol review are possible.
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One or more search queries assocsated with an 1ssue are provided for display {(block 71}
o a user, Upon review of the displaved search query, the user can export the search query (block
721, deactivate the search query (block 73), or edit the search query {block 74).

It the user chooses (o export the search query (biock 72}, the query is transferred 10 a
separate display window for presentation {0 a user. The display window can include one or more
exporied search quernes, which together can display a history of a search. Further, the search
query can be exported {0 a document, such as a spreadsheet for storage and preservation. Qther
export locations are possible. The exported search quenes atlow a user or other reviewer {o
review, modify, and deactivate the guery. However, the process ends when no action, such as
modification or deactivation, is taken after review by the user.

When the search query 15 deactivaied {(block 73), all classihied documents related to the
search guery are unclassified (block 753 and removed from the responsive documents. The
search guery can be deactivated when search results providad by the query are not relevant or if
the 1ssue assoosated with the guery no longer remains an issue. In a further embodiment, the
classified documents remam, even though the search query has been deactivated.

To revise a search, the user or QU reviewer can edit the search query {block 74).

particular, the user can edit the ongmal search query or altematively, the user can provide edits,

which are mcorporated with the sirimg [rom the onginal query as a new query. The original

search guery is then deactivated and stored for later review. Al classified documents associated

with the ortzinal search query are unclassified (block 763 Nexi, the search query is revised
{block 77) and applied {0 the document corpus for conducting a search (block 78) and dentifving
anclassiited documents that satisly the search query. Once sdentilied, the unclassilied

documents can be classified (block 79) antomaticaliy or manually by the user. In g further
ambodimment, the classilied documents gssoctated with the onginal search guery remain
classified, and lurther unclassified dociunents are wdentibied and classifred asing the revised
search query.

During gualitv control, the similarity threshold for propagating “responsive”
classification codes can be raved to decrease the nisk of over-inclusion m the responsive set.
Further, a review of the aser’s markinge decisions can be reviewed to ensure that the decisions are
based on the narrowest posstbie text selection to achieve effective propagation. Also, a sample
of the responsive “same™” documents can be collected and analvred to deternune whether the
highbighted text selection and search guery are over-inchusive. Other tvpes of review and

anaivsis are possible during 8 quabity control review,
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Additionally, reports and iists that wnclude search dats, wmcluding the classilied
documents, onginal highhghted texy, the onginal “same™ search string, the revised active search
string, the 1ssae, the number of documents classifiad, and the option to deactivate the search
string can be generated duning the QC review. The QU reviewer or user can then provide the
search string hist 1o an opposing party in a ltigation, judicial body, or other interested party for

analysis and feedback.

Vahidation

As the number of identified responsive documents reaches the calcuiated value of
expected responsive documents, validation can be performed (o determime whether all or almost
all the responsive documents i the document corpus have been wentified. FIGURE
process How diagram showing, by way of example, a process 8¢ for performing validation of the
identified responsive documents. A samiple of M unclassified documients s selected from the
corpus {(block 81}, The A unclassified docwments can be selected randomly asing, for example,
the Murmur Hash technigue {or calculatmg probability. Other methods for selecting the sample
of M anclassilied docoments are possibie. The sample documents are cach reviewed (block 823
and analvzed to determine whether the document includes responsive matenal (block 83). If
nong of the M documents include responsive material, validation is complete and all or
subsiantially all the responsive docaments are deternined {0 have been wdentilied. Otherwise, it
one or more of the documents 1s deternuned (o include responsive materal, validation can stand
over by selecting another sample {block 81} or turther review of the documents can be performed
{noi shown).

In one embodiment, the value for M can be determuined based on a selected confidence

level and apper bound of unclassified docwments left in the corpus according o the following

equations:

’

where # is the upper bound, and x/M is an equation selected based on the confidence level, The
upper bound 18 a value associated with the number of responsive documents that are anclassitied
and remain in the document corpus. For example, to state with 95% contidence that less than

1% of the remaiing unclassified docuwments are responsive, the eguation associated with a 95%

confidence level 18 selecied from the {able below:
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Thus, for a selected conlidence level of 93%, the upper bound equation, = 3/M 15

selected. Nexd, M s caleulated by M = 3/0.01 = 300 documents. Theretore, at least 34}

mclude responsive matenal, 1% or less of responstve documents rema i the document corpus
with a confidence level of 953%. As the confidence level increases, the number of unclassifigd
documents Lo review also mcreases. The confidence level and upper bouand value can each be
selected automancally or by g user.

In a further embodunent, validation can be performed on responsive documents to
determine whether all privileged document have been sdentified to avord watving prividege by
disclosing a privileged document. For example, a sample of 3 responsive documents 18
obtamed. The sanmple documents are each gnalvred to determiine whether the document inclundes
responsive material. Il none of the M documents melude responsive matenal, vahdation is
complete and all or substantially all the responsive documents are determinad to have been
wentifted. Otherwise, il one or more of the documents 15 determined o mclude responsive
miafenat, validation can start over by selecting another sample or Rurther review ot the documenis
can be performed.

Liser actions performed during systemance document seeding, sach as mghlighting
responsive text and perfornung a QU review, can be entered via a8 Web page. FIGURE 6154
screenshot showing, by way of example, 3 Web page 90 for highlighting responsive text. The
page; however, other locations are possible. The document display window 91 presents
documents selected by the document feeder {0 a user. The documents can b randomiy selected
or selected hased on a simiarity measuare, as described supre. The Web page Y0 also meludes an
issues window 92, which 15 located on a top right side of the Web page 9. The 1ssues window
42 hists the sssues wentthed for the document review, which s gssociated with the presented
documents. A history box 93 can be located on the night side of the Web page 20, below the
issues window 92, The history box 93 can mclade text that 18 considered responsive and wias

marked by the user in a previously reviewed document. In one embodiment, the history box 93

218 -
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mncludes the relevant text sdentiiied for the document revicwed just prior (o the current document
displayed. The Web page 90 also includes a relevant text box 94, which 15 located below the
hstory box 93, The relevant text box 94 mcludes the relevant text {rom the current document
displaved, which has been highlighted by the user. The highlighted portion 95 of the text can be
cdisplaved m the document display window 91, A next button, jocated below the relevant text
box, allows the user to move 1o the next unclassified document, which s then provided i the
document display window @1

Although propagating a classification decision has been described above wath reference
to text sinngs of terms, such as nouns and noun phrases, other forms of expression, such as
concepts, entittes, or storv objects can aiso be tdentified and applied in propagating a
classification decision. A concept typrcally meludes nouns and noun phrases obtamned through
part-oi-speech tagging that have g conunon semantic weaning. Entties further refine nouns and
noun phrases o people, places, and things, such as meetings, ammals, relationships, and
various other objects. A story object 1s a data represeniation at an information semantic level
and mclades expressions and their relationships as deternuned through entity extraction or
mianual defintion. Each story object can be tied (0 a document, for example, through a term,
which 1s provided i the story object as the value of one of the object’s properties. For mstance,
the name of a "person”™ story object, “Bill,” may be present as a tenm appeanng i ong or more
documents.

Further, the description above discusses propagating a responsive classification code
across a corpus of anclassilied documents. However, other classification codes can be used,
mcluding non-responsive and privileged classification codes.

While the invention has been particularly shown and described as referenced to the
embodiments thereol, those skiited in the art will understand that the lorezoing and other
changes m form and detasl may be made thergin withowt departing from the spirit and scope of

the mveniion.

- 16 -
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CLAIMS:

A system for propagating classification decisions, comprising:
a quantity module to determine a quantity of unclassified documents for
review by a user, wherein the quantity of the unclassified documents 1s

determined 1n accordance with the equation:

N

oE

where z is an abscissa of the normal curve, £ 1s a desired level of
precision, p is a probability that an unclassified document includes responsive
text, and g 1s a probability that the unclassified document fails to include
responsive text;

a document feeder to randomly select the n» quantity of the unclassified
documents from a corpus for providing to the user;

a receipt module to receive from the user, text marked within one or more
of the randomly selected n quantity of the unclassified documents that 1s
responsive to a predetermined issue;

a query generator to generate a search query from the responsive text and
to identify result documents, comprising:

a same search module to 1dentify same result documents by
applying inclusive search parameters to the query, by applying the
search query to the corpus, and by 1dentifying the documents that
satisiy the query as the same result documents; and

a similar search module to identify similar result documents from
the corpus by adjusting a breath of the query by applying less
inclusive search parameters and by 1dentifying documents from the
corpus that satisfy the query as the similar result documents;

a propagator to automatically assign a responsive classification code to the

same result documents for classification as responsive documents;



CA 02789010 2012-09-28

CSCDO036-1CA

18

the document feeder to provide the similar documents to the user and to
receive a responsive classification decision from the user for at least one of the
similar documents for classification as the responsive documents; and

a processor to execute the modules, document feeder, query generator, and

propagator.

2. A system according to Claim 1, further comprising:
a selection module to select further unclassified documents from the

corpus based on a similarity of each further unclassified document to the

responsive text.

3. A system according to Claim 1, further comprising:
a document calculation module to determine a total expected number of
the responsive documents in the corpus and to provide the unclasstfied

documents to the user for review until the total expected number of responsive

documents 1s satisfied.

4, A system according to Claim 3, wherein the total expected number of

responsive documents is calculated based on a number of the responsive

documents and a total number of documents in the corpus.

5. A system according to Claim 1, wherein the marked text is identified by a
marking indicator comprising at least one of a text box, highlighting, underlining,

font style, and font size.

6. A system according to Claim 1, wherein the query generator generates at
least one further search query based on a further text selection that is responsive
to the predetermined 1ssue and identifies further responsive documents as those

that satisfy the further search query.
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A system according to Claim 1, further comprising:

a validator to select a sample of the unclassified documents remaining 1n
the corpus, to analyze the selected unclassified documents for responsive text,
and to transmit further unclassified documents from the corpus to the user for

review when at least one of the selected unclassified documents includes

responsive text.

A system according to Claim 7, further comprising:

a document calculation module to calculate a number of the unclassified

documents for inclusion 1n the sample in accordance with the equation:

M=
h

where b 1s an upper bound value representing a percentage of the
unclassified documents remaining in the corpus that are responsive and x 1s an
integer that 1s determined based on a desired confidence level that all the

responsive documents are identified.

A system according to Claim 1, further comprising:

a quality control module to edit the search query based on feedback from

the user.

A method for propagating classification decisions, comprising:
determining a quantity of unclassified documents for review by a user,
wherein the quantity of the unclassified documents 1s determined in

accordance with the equation:

z°pq
EZ

n

where z 1s an abscissa of the normal curve, E 1s a desired level of

precision, p 1s a probability that an unclassified document includes responsive
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text, and ¢ 1s a probability that the unclassified document fails to include

responsive text;

randomly selecting the n quantity of the unclassified documents form a
corpus for providing to the user;
receiving from the user, text marked within one or more of the randomly
selected n quantity of the unclassified documents that 1s responsive to a
predetermined issue;
generating a search query from the responsive text;
identifying same result documents, comprising:
applying inclusive search parameters to the query;
applying the search query to the corpus; and
identifying the documents that satisty the query as the same result
documents;
tdentifying similar result documents from the corpus, comprising;:
adjusting a breath of the query by applying less inclusive search

parameters; and

1dentifying documents from the corpus that satisfy the query as
the similar result documents;
automatically assigning a responsive classification code to the same result
documents for classification as responsive documents; and
providing the similar documents to the user and receiving a responsive
classification decision from the user for at least one of the similar documents

for classification as the responsive documents.

11. A method according to Claim 10, further comprising:
selecting further unclassified documents from the corpus based on a

similarity of each of the further unclassified documents to the responsive text.
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12. A method according to Claim 10, further comprising:

determining a total expected number of the responsive documents in the

corpus; and
providing the unclassified documents to the user for review until the total

expected number of responsive documents is satisfied.

13. A method according to Claim 12, wherein the total expected number of
responsive documents is calculated based on a number of the responsive

documents and a total number of documents in the corpus.

14. A method according to Claim 10, wherein the marked text 1s identified by

a marking indicator comprising at least one of a text box, highlighting,

underiining, font style, and font size.

15. A method according to Claim 10, further comprising:

identitying further responsive documents for the predetermined issue,
comprising:
generating at least one further search query based on a further text
selection that 1s responsive to the predetermined 1ssue; and

selecting the further responsive documents as those that satisty

the turther search query.

16. A method according to Claim 10, further comprising:
selecting a sample of the unclassified documents remaining 1n the corpus;
analyzing the selected unclassified documents for responsive text; and
transmitting further unclassified documents from the corpus to the user for

review when at least one of the selected unclassified documents includes

responsive text.
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17. A method according to Claim 16, further comprising:
calculating a number of unclassified documents for inclusion in the sample

in accordance with the equation:

M=2=
b

where b 1s an upper bound value representing a percentage of the
unclassified documents remaining in the corpus that are responsive and x 1s an
integer that 1s determined based on a desired confidence level that all the

responsive documents are 1dentified.

18. A method according to Claim 10, further comprising:

editing the search query based on feedback from the user.

19. A system for propagating classification decisions, comprising:
text marked within one or more unclassified documents that 1s responsive
to a predetermined 1ssue, wherein the one or more unclassified documents are
selected from a corpus of unclassified documents;
a query generator to generate a search query from the responsive text and
to 1dentify result documents, comprising:
a same search module to identify same result documents by
applying inclusive search parameters to the query, by applying the
search query to the corpus, and by 1dentifying the documents that

satisfy the query as the same result documents; and

a similar search module to identify similar result documents from
the corpus by adjusting a breath of the query by applying less
inclusive search parameters and by identifying documents from the
corpus that satisfy the query as the similar result documents;

a propagator to automatically assign a responsive classification code to the

same result documents for classification as responsive documents;
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a document feeder to provide the similar documents to the user and to
receive a responsive classification decision from the user for at least one of the
similar documents for classification as the responsive documents;

a validation module to provide a number of the unclassified documents
remaining in the corpus for further review, wherein the number of remaining

unclassified documents 1s determined in accordance with the equation:

M=2
b

where b is an upper bound value representing a percentage of the
unclassified documents remaining in the corpus that are responsive and x 1s an
integer that 1s determined based on a desired confidence level that all the

responsive documents are 1dentified; and

a processor to execute the modules, the query generator, the propagator,

and the document feeder.

20. A system according to Claim 19, further comprising:
a document selection module to randomly select the M remaining

unclassified documents for review.

21. A system according to Claim 19, further comprising:
a responsive document determination module to perform one of

determining that all the responsive documents in the corpus have been
1dentified when none of the M remaining unclassified documents include
responsive material and selecting further remaining unclassified documents for

review when at least one of the remaining unclassified documents includes

responsive material.

22. A system according to Claim 19, wherein the document feeder further
provides the one or more unclassified documents to the user for review via at least
one of randomly selecting each of the one or more unclassified documents,

selecting each of the one or more unclassified documents based on a similarity of
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that unclassified document to the responsive text, and randomly selecting a first
set of documents from the one or more unclassified documents and selecting the
remaining unclassified documents from the one or more unclassified documents

based on the similarity of that unclassified document to the responsive text.

23. A system according to Claim 19, further comprising:

a document calculation module to determine a total expected number of
the responsive documents in the corpus, wherein the total expected number of
responsive documents 1s calculated based on a number of the responsive
documents and a total number of documents in the corpus, and to further
provide the unclassified documents to the user for review until the total

expected number of responsive documents is satisfied.

24. A method for propagating classification decisions, comprising:
receiving from a user, text marked within one or more unclassified
documents that is responsive to a predetermined 1ssue, wherein the one or more
unclasstfied documents are selected from a corpus of unclassified documents;
generating a search query from the responsive text;
identifying same result documents, comprising:
applying inclusive search parameters to the query;
applying the search query to the corpus; and

identifying the documents that satisfy the query as the same result

documents;

identifying similar result documents from the corpus, comprising:

adjusting a breath of the query by applying less inclusive search

parameters; and
identifying documents from the corpus that satisfy the query as
the similar result documents;
automatically assigning a responsive classification code to the same result

documents for classification as responsive documents;
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providing the similar documents to the user and receiving a responsive
classification decision from the user for at least one of the similar documents
for classification as the responsive documents; and

providing a number of the unclassified documents remaining in the corpus
for further review, wherein the number of remaining unclassified documents

for further review is determined in accordance with the equation:

M=2
b

where b 1s an upper bound value representing a percentage of the
unclassified documents remaining in the corpus that are responsive and x 1s an

integer that 1s determined based on a desired confidence level that all the

responsive documents are 1dentified.

25. A method according to Claim 24, further comprising;

randomly selecting the M remaining unclassified documents for review.

26. A method according to Claim 24, further comprising at least one of:
determining that all the responsive documents in the corpus have been
identified when none of the M remaining unclassified documents include
responsive text; and
selecting further remaining unclassified documents for review when at

least one of the remaining unclassified documents includes responsive text.

27. A method according to Claim 24, further comprising:

providing the one or more unclassified documents to the user for review,

comprising at least one of:

randomly selecting each of the one or more unclassified documents;

selecting each of the one or more unclassified documents based on a
similarity of that unclassified document to the responsive text; and
randomly selecting a first set of documents from the one or more

unclassified documents and selecting the remaining documents from the one or
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more unclassified documents based on the similarity of that unclassified

document to the responsive text.

28. A method according to Claim 24, further comprising:
determining a total expected number of the responsive documents in the
corpus based on a number of the responsive documents and a total number of
documents in the corpus; and
providing the unclassified documents to the user for review until the total

expected number of responsive documents is satisfied.
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