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What Do We Do When We Do E-Discovery?
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The Work of (E-)Discovery

e We collect documents and other records

 We try to establish for a moment of time
(statically) the information that will be
potentially relevant, including

— The subject matter / material of the investigation
— The sources (locations, scope, etc.) of the material
— The people (including certain roles) of interest

« We analyze the material
« We produce lists & items of interest
 (We support a legal team...)
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Sample “Production Request” (TREC) =

<ProductionRequest>
<RequestNumber>82</RequestNumber>

<RequestText>All documents discussing the color of the paper used to make cigarettes in connection
with increasing sales.</RequestText>

<BooleanQuery>

<FinalQuery>((color! OR shade! OR pastel! OR tint!) w/5 paper) AND (increas! w/15 (sale! OR
sell!))</FinalQuery>

<NegotiationHistory>
<ProposalByDefendant>(color! w/2 paper) AND (increas! w/3 sales)</ProposalByDefendant>

<RejoinderByPlaintiff>(color! OR shade! OR pastel! OR tint!) AND paper AND (sale! OR
selll)</RejoinderByPlaintiff>

</NegotiationHistory>

</BooleanQuery>

<FinalB>888</FinalB>
<RequestSource>2007-C-4</RequestSource>
<Instruction>

<P>1. These requests require the production of all responsive documents within the sole or joint
possession, custody or control of the Defendants, including their agents, departments, attorneys,
directors, officers, employees, consultants, investigators, insurance companies, or other persons
subject to Defendants' custody or control.</P>

<P>2. All documents that respond, in whole or in part, to any portion of these Requests must be

produced in their entirety, including all attachments and enclosures.</P> ...
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Judgment of Documents
* Relevant
* Hot
= “Smoking Gun”
e Highly Relevant
= Deposition
 Responsive
= Within Scope of Order
* Not Relevant
= Suggests Thoroughness |
e Inaccurate
 Unknown / Unavailable
The Court only wants to see
Relevant Documents

From: Evans, D.A. “E-Discovery: A Signature Problem for Search.” Search Engine Meeting 2009.
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The Boolean Trade-Off .

e Boolean is desirable because of...
— Tradition

— “Precision”
— The Ability to Account for the Results

 And yet...

— Performance in Precision = Cost of Review
— Performance in Recall = Cost of Compliance
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The Boolean Shortfall... o

60,000

ORanked Only
M Boolean

50,000 =

40,000 — H H

30,000 F— 1

20,000 — H H

Estimated Highly Relevant Documents

10,000

m [ IJ . H |
138 139 13 105 1

el
109 149 150 137 148 118 132 128 147 9 10 129 127 120 121 124 133 113 126 145

24 Topics

Highly Relevant Documents not Found by the Consensus Boolean Run
From: Oard et al. 2009
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Retrieval Results

>

All Relevant (26 topics)  Retrieved Precision  Recall Fy
Defendant 3,180 0.41 0.04 0.05
Plaintift 219,606 0.23 0.43 0.19
Consensusl 93,190 0.24 0.33 0.20
Final 40,402 0.28 0.24 0.16
Avg. K
Median (23 request runs) 14,363 0.26 0.12 0.10
Median (41 other runs) 40,402 0.28 0.25 0.16
Highly Relevant only (24 topics)
Defendant 3,445 0.14 0.06 0.06
Plaintift 234,016 0.08 0.57 0.09
Consensusl 97,259 0.07 0.42 0.09
Final 39,930 0.08 0.33 0.09
Avg. K,
Median (23 request runs) 5,838 0.10 0.22 0.05
Median (41 other runs) 19,965 0.09 0.34 0.08

F, ~2 RP/(R+P)

Mean Scores of the Negotiated Boolean Queries and Median Mean Scores

of the Participant Runs

From: Oard et al. 2009
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Ingredients of a Solution o

Process Flow and Techniques...

Defining the| | Gathering | |[Enumerating| _ “Re_m.ovmg” Delivering
Scope (Data)l] | the Data— | theltems [ Privileged the Data
/a/ Mation
Processing |« Analysis
\I Review /

« code normalization  indexing « filtering
e unzipping compressed data (term/feature selection) * classification (P/~P)
* language ID e duplicate/near-duplicate ID < topic mapping
* lexical-atom discovery * enumeration/individuation - time series analysis
* NLP (multi-lingual) o cross-linking related items -+ pseudo-causal
« term EQ-class discovery  social network analysis modeling
 person identification » clustering (for topic threads)

Adapted from: Evans, D.A. “Why E-Discovery is a CIKM-Hard Problem.” ACM CIKM 2008.
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Ingredients of a Solution o

Process Flow and Techniques...

Defining the| | Gathering | |[Enumerating| _ “ﬁ?ir\r/licl,:gljr;%” Delivering
Scope (Data) the %a/ the ltems Mation the Data
Processing |« Analysis
But what if we are
Looking at the wrong )
Data? In the wrong way? Review
« code normalization  indexing « filtering
e unzipping compressed data (term/feature selection) * classification (P/~P)
* language ID e duplicate/near-duplicate ID < topic mapping
* lexical-atom discovery * enumeration/individuation - time series analysis
* NLP (multi-lingual) o cross-linking related items -+ pseudo-causal
« term EQ-class discovery  social network analysis modeling
 person identification » clustering (for topic threads)

Adapted from: Evans, D.A. “Why E-Discovery is a CIKM-Hard Problem.” ACM CIKM 2008.
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In Practice, Typically...

« Questionable Recall

 Poor Enumeration of Iltems
(and only that — no other context)

* Incomplete Classification of “Privileged”

 No Attempt to Analyze Foreign-Language

Material, except quite superficially
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What Do We Do When We Work?
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When We Work...

Dynamically over time, we
 Observe

 Feel

e Learn

 Develop Knowledge & Skills
 Relate to Coworkers

e Interact & Communicate
 Cooperate

* Produce Documents, Goods, ...
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When We Work...

Dynamically over time, we

Observe

Feel

Learn

Develop Knowledge & Skills
Relate to Coworkers
Interact & Communicate
Cooperate

Produce Documents, Goods, ...

—

—

_’_,

—

—

Culture

— Language

Behavior
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“Work” & Its Artifacts

Meetings (Face-to-Face)
Videoconferences
Teleconferences
Presentations / Lectures
Conferences

Visits & “Occasions”
Supervision
Collaboration
Consultation
Conversation

Reports
Spreadsheets
Graphics

Design Documents

Forms
E-Mail
Images

Timesheets/Logs
Text Messages
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Work Products in Multinational Orgs o
Problems Legal Teams Have with E-Discovery Material

 Non-English Texts

— “We asked for the <<foreign-language>> stuff,
but we could never get anything out of it.”

 Non-Useful / Unusual Document Types

— “All we got was some e-mail and a huge amount
of repetitious forms.”

 Different Boundaries for Trusted
Communication

— “We tried to keep all the privileged stuff out, but
there were copies all over the place.”
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Linguistic Dimensions
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Multilingual World

>

o .l g

Human Language Families

[ Afro-Asiatic
[ Miger-Congo

[ Milo-Saharan

O Khaisan

O Incio-Europesan

O Caucasian

O Attaic

I Uralic

[ Cravidian

I Sino-Tibetan

[ Austro-Asistic

O Austronesizn

O Parma-Myungan

O Papuan (several tamilies)

O Tai-Kadsai

[ American Indian (several famiies)
I Ma-Déne

[ Eskimo-Aleut

O Isolate

http://upload.wikimedia.org/wik
ipedialcommons/b/b4/Human_L
anguage_Families_%28wikicol
ors%29.png

» -

Relative proportions of speakers of world's major

languages —

Highest estimation

@ English

B Chinese(all dialects)
O Hindustani

O Arabic(all variants)
M French

O Spanish

W Russian

O Portuguese

M Bengali

M Indonesian/Malay
O PunjabiGerman

O German

W Persian

W Japanese

M ltalian

http:/len.wikipedia.org/wiki/List_of_languages_by_number_of_speakers

Language

Mandarin
English
Hindi
Spanish
Arabic
Portuguese
Bengali
Russian
Japanese
German
Punjabi
French

Wu
Javanese
Tamil
Telugu
Marathi
Vietnamese
Korean

Italian

Ethnologue
(2005 Estimate)
873,000,000
508,350,000
497,000,000
438,300,000
206,000,000
177,500,000
171,000,000
145,000,000
122,400,000
95,400,000
88,000,000
78,000,000
77,200,000
75,500,000
78,000,000
74,002,856
68,000,000
67,400,000
67,000,000
61,500,000

Encarta

Estimate
1,210,000,000
341,000,000
366,000,000
322,200,000
246,000,000
176,000,000
207,000,000
167,000,000
125,000,000
100,100,000
57,000,000
78,000,000
75,600,000
78,000,000
74,002,856
68,000,000
68,000,000
77,000,000
62,000,000

http://len.wikipedia.org/wiki/List_of languages_by_number_of_native_speakers
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How to Say It in Japanese

To Say:

E, AR L)
= 9 AR L)
G:) AR L)
FEY 3729

5 IRV
% D5
Rod H 53
HLET 1O LET
AL LEFET HO LHITET
Mol b BolLd
5 BolLRd
ML=5 BolLxb
H % BolLRd

iu; yuu

iu; yuu

iu; yuu
hanasu
kataru
noberu
mochisu
mooshimasu

mooshiagemasu
m—

ossyaru
ossyaru
ossyaru
ossyaru

—

—

—

Very polite —

= Shows humility

In the speaker

Very polite —
exaults the
addressee or
subject
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Sample Japanese Text

>

ez, KERGFEOF T, BB EZEATLEE, IKESEREBEZLET X, EBIZ, KKT
IHES I ERENRIT 2 ZIOYEDHI EETHEWVWSHWNWTTR, FOLEJEEIALDN b EL
1T, ZhHY, IS TWEEEET !
TRAUTES TV ARZREANTIAZI LD T,

FhZLTH, [EERZAEITAZ &%, &obffiﬁﬁéjoT;5hTL;9m°%:?\§ﬁ?
X, 20 1458 OFEFREFAEL CTALLLE A, BFOAL U Vot REGEIC. TOMEIH
BIEWHTZ ENRHEBALE L !

ZZTEENL, FEME—D BAERESATEE TARFPE] OXRERZRE. KMEE (WA - TI5HA)
S ACBFEERVWE LT,

Q. s v o BEEIX, BwRkoFPEFETITE 9“5%&%71071/\/’(@“75”
A TEh) 12X Tehze) &V O BERD, BIRFEREICOE > TWETH, T WVWHERETIX —4BmE
BN ﬁ%ﬁbﬁ<fj&w5 BT,

Q. LRATHMROPERFETIX, B 1ZEI VI BERQATTN?
AEFRICEND, BT 5, EWIOBKRTHEHLET,

HAOHEZEL L., “Gm” 1k, “EEEZARVDE” LWV IHIBERQRATTA !

B U “f5a” T, HAGE &¢@ Tk, #m&h&@ww%é%wthfﬁm~'
BREA, BREA, BEFLDHDAEY “@HRLAEIN! |7 RATE b RERETT X,
MPHIRUMNI R B RWVWEEIZ D

From: http://www.c-player.com/ac56998/thread/1100045039501
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“Discount (A Price)”

EERZAITD (RZA%ZEIT5H) nedanokakeru
reduce the price, discount

(EGIRSS (AN ¥) nebiki
discount
it (SAZXH) benkyo

study; diligence; discount, reduction
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“Study!!
o FIERX T WX ET

(benyosaseteitadakimasu)

 You study
(http://babelfish.yahoo.com/translate txt)

o | will study
(http://www.excite.co.jp/world/english/)

o | will study
(http://translation.babylon.com/Japanese/to-English)

e IR XET WEEFEXIF4

{ study ; diligence ; discount ; reduction } + < cause >
+ < | receive (humbly) >
= I’ll let you have the discount!
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http://babelfish.yahoo.com/translate_txt
http://www.excite.co.jp/world/english/
http://translation.babylon.com/Japanese/to-English

Paragraph 2 — Version 1 .

o Still, therefore there is the secret for Chinese that
became original of the kanji why [l study] will say
that | give a it discount on a price when | investigate
the etymology of this [study] by the program! & \» 5
Z & 73 became clear! Therefore | heard a story from
the Tokyo Branch Chief of the Chinese only
Japanese general monthly [People&apos;s Chinal,
Takashi Hayashi funny (Rin breathes it heats it) this
time.

« http://translation.babylon.com/Japanese/to-English
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http://translation.babylon.com/Japanese/to-English

Paragraph 2 — Version 2

><i>

 Nevertheless, why “it studies that it is defeated,” the
[tsu] [te] it is price, it is probably will be? Then, with
program, when it tries investigating the origin of a
word of this “study”, in Chinese where Chinese
character has become original, there is the secret!
With what is said was ascertained. There this time,
Tokyo branch manager of the Chinese only
Japanese comprehensive monthly periodical
“people China”, forest 5z distinctiveness (while
phosphorus doing, is story was asked). ]]>

« http://babelfish.yahoo.com/translate txt
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http://babelfish.yahoo.com/translate_txt

Paragraph 2 — Version 3

 The price is said, and however, is it said to be
defeated and why is said "Study”? The secret is in
the Chinese that became original of the Chinese
character in [kode] and the program when the
etymology of this "Study"” is investigated. It turned
out. Then, my did listen to of the story this time to
head of the Tokyo branch and [hayashitakashi] [**]
(Rin and [uchin] that had it) of only Japanese,
integrated monthly magazine "People China" of
China.

« http://www.excite.co.ijp/world/english/
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http://www.excite.co.jp/world/english/

Paragraph 2 — Version 4

><i>

« Still, why would anybody say “study” in the context
of giving a discount? Then, on a television program,
there was an investigation of the etymology of the
word “study” and the secret is in the original
Chinese characters that became used in the Chinese
language! This was confirmation! Accordingly, |
recently had a talk with Mr. Rin Suu-Chan, the Head
of the Tokyo Branch Office of “People’s China,” the
only Chinese comprehensive monthly magazine in
Japanese.

. By DAE
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The Whole Text in Translation

Certainly, the Osaka direction, when purchasing the electrification product, does discount
negotiation well, don't you think?. Actually, in Osaka discount negotiation fairly well natural! With it
is the extent which it is possible to say, but that time the salesman was recognized “! So, this extent,
you study!” ... There are times when the scenery which how is said is happened to see.

><i>

Nevertheless, why “it studies that it is defeated,” the [tsu] [te] it is price, it is probably will be? Then,
with program, when it tries investigating the origin of a word of this “study”, in Chinese where
Chinese character has become original, there is the secret! With what is said was ascertained! Then
this time, Tokyo branch manager of the Chinese only Japanese comprehensive monthly periodical
“people China”, forest %% distinctiveness (while phosphorus doing, is story was asked).

Q. the word, “study” with Chinese of ancient times in what sense, it is?

A.in the meaning working hard” ““of striving”, today remains even in Chinese, but with old Chinese
“it learns with utmost effort, in the sense that power is emptied out”.

Q. by the way with Chinese of today, as for “study” in what sense?

A. it forces unreasonably, you use in the sense that you force. When it is Chinese of today, with
semantic something where “study” “forces the excessiveness”, the shank!

Even with the same “study”, with Japanese and Chinese, extremely with thing something which is
the difference the shank -! Your father, the mother and the teachers are left over and “study!!”"How
when you say, it is yes I thought. It does not become in forcing the J]]>  nttp:/babelfish.yahoo.com/translate_txt
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CLIR Functional Architecture

User —p

i Document :
: Translation :

Query
Translation

Query

l

Document
—

Retrieval

f

o~
\___—______/

DB

“!-.-_--______-__...’

Source: “Anatomy of Commercial CLIR Applications” (Evans, Grefenstette, van Gent, Qu 2002)
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A complete
CLIR system
will do 1+2+3.

A minimal
CLIR system
will do 1+2.

Other
combinations
of functions
do not yield
CLIR systems.
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CLIR-Focused Architecture

>
IR &
User —» | Query | —> . Q”Tr:f | Language-
/ ransiation Specrﬂc
T Language ID l \ Resources
................................ \ 'NLP
Document Document
Translatlon 1 Retrieval Language-
1“ ——] Specific
Document Search
Summarlzatlgn / C Strategy
Fact Extraction
DB Multilingual
) Document /
_ DBM
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CLIR Performance o

%'0 Ad Hoc: Results CLEE O

Comparing bilingual results with monolingual baselines:

= TREC-6, 1997:
» EN—FR: 49% of best monolingual French system

» EN—DE: 64% of best monolingual German system
= CLEF 2002:
» EN—FR: 83,4% of best monolingual French system
» EN—DE: 85,6% of best monolingual German system
= CLEF 2003 enforced the use of “unusual’ language pairs:
» |IT—ES: 83% of best monolingual Spanish IR system
» DE—IT: 87% of best monolingual Italian IR system
» FR—NL: 82% of best monolingual Dutch IR system
= CLEF2005:
= X ->FR: 85% of best monolingual French IR system
= X ->PT: 88% of best monolingual Portuguese IR system
= X ->BG: 74% of best monolingual Bulgarian IR system
= X ->HU: 73% of best monolingual Hungarian IR system

Figures for FR and PT reflect state-of-the-art From: Peters, C. & Ferro, N.

Room for improvement for “new” languages “From CLEF to TrebleCLEF: the
Evolution of the Cross-Language
Evaluation Forum.”

NTCIR-7 Meeting, 2008.

NTCIR-7 Meeting
Tokyo, 16-19 December, 2008
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CLIR Performance o
%__0 __ TEL Collections: cLk O %_0 TEL English %_0

Distribution of the Languages

B English *French ™ +German [l <Spanish [ +Russian ‘ Bilingual is
M cltalian M -Latin B <Esperanto M +Other 0 4 0/
'-—- 70%
EL Collections are | | 63%
i r multilingual
i *56% Ao TEL Task Top & Pastspants ot TEL Tasi Top 5 Partiepants - Standard Recal Lovels va Masn Inlsrpoiated Presision
49% - e ol e AT AENTD 8 A SR 55 i P
, T e &
. o e ran] il vt e O
+35% S ”
= el
-28% 5 b 5
) i - 1=
i *21%
] 4o 40n|
| 14% " H ~
L ¥ 7% 20, % oo
“TEL French (BnF) . b B ™ ]
“TEL German Pow o mw w% 4w sw e% % mon Rt Tk ok mw 0w am sm B R B W 0%
s L]
NTCIR-7 Meeting NTCIR-7 Meeting
Tokvo. 16-19 December. 2008 Tokvo. 16-19 December. 2008
CLEFE CLEF.
saau-q D TEL French ED;"O %IO TEL German %10
Bilingual is Bilingual is
:;—;:HEI Task Ad-Hoe TEL Bingual French Task w"ﬂmwmm?mimwﬁ
e e e e
o o oo o e | = Rk e et
~ B AN From: Peters, C. & Ferro, N.
jon §ud i = “From CLEF to TrebleCLEF: the
- I, - - Evolution of the Cross-Language
i S - _ . Evaluation Forum.”
. N . e~ . o .+, ' NTCIR-7 Meeting, 2008.
4 '
“D‘

e 4 v B B e B B PR B e BN m o mn we en e o e s
= s

% 2% W% 4. % 60w 0% 00w W% tom o mm ow A wm W wn me ww ow
Racal Fecal
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Special, Persistent CLIR Challenges

 Names
* Multi-word terms
* General unknown words (lexical atoms)

a [NameJ + p[CompoundJ + v[LexicaI atom}

T 1 1

Name id Translation Translation ] General
process + Context Vector VS.
Validation Or Query-specific
Cross-lingual
EQ-classes
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One Example of the Problem .

White:
-
=k
-2
-5

i

-5
-1

House:
i
-RE
R
-
-
-BF

Finding Translation of “White House”
Possible Translations for White House

HE
=7
HET
B 8
HE
HET

— At 5

A EBE
A& BT
SR
SR
HE BT

The correct translation H'E cannot be constructed

based on simple glossing.
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Context Vector Approach — General

>

English Corpus

y

English
Word, e.g., "

“white house”

Get context
vector

President
Council
Clinton
Leader

Bilingual dictionary

President: &¥| &4
K| B4

Council: ¥Fi£2 |E R
A

Get translations

?Iinton: AR
Leader: i A |S1 5|

Y

administration

Administration: & #|17

B

<K TP TEARE 4
Getall |, g\ wm- -
possible <BL LK WS FoAkI
combinations MFA BH>
<B4 VFN L ekl 4l
SA B>
<H% We T
1TH>
Chinese Get context
Words — "

Vector from
Chinese
Corpus

White house: B4 &
Get best | » w4k & 178
Translation
vector
Find HE: 2
closest —— X%:0
match FE "" 0

T

T HE <BE%W, N¥, B4 LER, BHiE WS, T
KR <FJE, KH, KR, FM4, BUR, B, R, |IA, hill>
FEdh <R, TNE, TUH, B&, BB, SUR, Tkdh, 841, >

Yan Qu, David A. Evans, Unpublished work.
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Query-Dependent Context Vector (1) o

[

Retrieval _, ]Working

Construct Context Dictionary

) Set in SL ' Vectors — vector ~— | Translation
unknown 1
terms
(_)uery Context vector
in SL known
In TL
Qs terms
' l
Dictionary Retrieval
Translation
Query
" TI,' Re-ranked
Qt — | Working Documents
l SetinTL
Retrieval

SL: source language TL: target language ) )
Yan Qu, David A. Evans, Unpublished work.
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Query-Dependent Context Vector (2) o

Retrieval. Construct | Context | Dictionary
f Vectors | vector — |Translation
unknown l
terms
?nug? Context vector
known In TL
Qs terms
Dictionary Vectors
Translation l
l Merged > | Retrieval
Query vectors
in TL
Qtl’
Ranked
Documents

SL: source language TL: target language ) )
Yan Qu, David A. Evans, Unpublished work.
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Observations

 This is not Boolean search!!

 The resources required to do a credible job
include (at least) gloss translation lexicons,
lists of the multi-word terms of importance in
the domain, proper names (including people)
of relevance, ... but these are insufficient!

 Reference, comparable corpora in the source
and target languages are also needed.
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Cultural & Behavioral Dimensions
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Culture & Behavior in Interactions

* In general...
— We internalize culture
— We externalize behavior

 Culture is the “software” that encodes our
sensibilities, values, expectations, default
orientation and attitudes towards people in
degrees of relationship to us, ...

 Behavior is the “application” running in social
contexts, through which we manifest degrees
of trust, sharing, following, leading, accepting
responsibility, ...
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Characterization of Cultural Dimensions %
Geert Hofstede, Cultures and Organizations, 1991

« Power Distance
— How a society handles inequalities — “the extent to which the less powerful members of institutions and
organizations within a country expect and accept that power is distributed unequally.”
e Individualism / Collectivism
— Behavior towards the group — “Individualism pertains to societies in which the ties between individuals are
loose: everyone is expected to look after himself or herself and his or her immediate family. Collectivism as
its opposite pertains to societies in which people from birth onwards are integrated into strong, cohesive in
groups, which throughout people's lifetime continue to protect them in exchange for unquestioning loyalty.”
e Masculinity / Femininity
— Behavior according to gender — “Masculinity pertains to societies in which social gender roles are clearly
distinct; femininity pertains to societies in which social gender roles overlap.”
 Uncertainty Avoidance
—  The need for Structure — “the extent to which the members of a culture feel threatened by uncertain or unknown
situations.”
°

Long-Term Orientation

“Long-term orientation” includes values such as thrift and perseverance. “Short-term orientation” includes
respect for precedence and tradition, fulfilling social obligations, saving “face.”
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Example Differences by Country

Low Adhocracy Simple structure
S
&
g GREAT
E BRITAIN CHINA
z GERMANY FRANCE
g: (JAPAN)
T

v Professional bureaucracy Full bureaucracy
High
T > i
Low Power Distance High

Figure 10: Preferred Coordination Mechanism (Adapted from Hofstede, 1991, p.152)

Note: This figure illustrates the typical organization structure predicted by “power distance index™ and

“uncertainty avoidance index.” “Power distance index” refers to the extent to which the less powerful members
of organizations and 1nstitutions accept and expect that power 1s distributed unequally. “Uncertainty avoidance

index” indicates the extent to which a culture programs its members to feel comfortable i unstructured
situations such as unknown, surprising, and different from the usual. Uncertainty-avoiding cultures try to
minimize the possibility of such situations by using strict laws and rules. and safety and security measures

From Horii, Jin & Levitt 2005b
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Parameterizing Work-Group Cultures

Culture J (Japanese)

Practices | Centralization Decentralized authority Centralized authority
Formalization Medium level of formalization High level of formalization
Org. hierarchy Flatter hierarchy Multiple Hierarchy

Values Decision Making Individual decision making Consensual decision making

Communication

Individually-based

Group-based

Figure 1: Summary of Cultural Differences

From Horii, Jin & Levitt 2004
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Simulating Project Work .

| Team Description :

 [Cultural [ (1) Micro-level Behavior [2 casesjl>

' |Factors :

: B= American pattern L'Japanese pattern|| .

i Val A (a) Individual {a) Consensual :

: alues Iy decision making decision making :

i {b) Individually-based (b) Group-based :

i communication communication '

: — i VDT Simulated
: (2) Organization Style 2 cage5> Simulation Project

i B= American Style || _® |Japanese Style || ! Engine Outcomes
E ; L1, Decentralized authority|| Centralized authority i

! Practicesfz Medium formalization High formalization i |

! Flat level of hierarchy ||Multiple level of hierarchy i ) «Duration
: ‘ ~ v |48 scenarios «Cost

i “.’. 1 I 1 i c:2 X 2 )(4 X 3) 3

. P T B A - - - *Risks

: R '

; a1 W

| Project Description 5

' [ (3) Task Complexity 4 cases :>

: Pool Sequential || Reciprocal Intense i

- tees = Y (A -

; N/ - - ... :

(4) Team Experience [Low | [Medium | [High | ﬁ cases>

L e ——————————————— v

Figure 1: Modeling Framework
From Horii, Jin & Levitt 2005b
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Modeling Cultural Differences in Teams

are . a8 -’E‘Project managet
ta, - [

1 1 ok 4

eader #2

leadeﬁ #1 \
1

' ' i i
] ! ! !
! ! ! 1
i I ¥ .
! ii.kdminis fration i
' !
I I
I

EED

i i
1 1
| 1
i 1
1 1
] [ L]
| ) I

]

—b| Task 1 (L,oord;nat]on 'I'askn |—>| Task 2 (Loordmamon Task I—-

1
i

H
Sub lgam Eng@e er #1 En@hc:r #i‘?. SUB?’C e Engfﬁ% cr #3 Eﬁgmc or #4

< Finish |

L3
lﬂ: Project manager

AL

1
t Sub team ! * Sub team
'}‘,\ leadsr #1 I A leader #2
| A
| i - 3
Engmcp #1- : En@nc cr #2 : Eng]n@ #3 !Eng?ccr #4
. L | 0
: ! I | ] 1
! | ! * 1
Start )——P| ] i :Adminislration
. : +
1

|

|

T e
i l : ".i

LY | v 1 | I

—r| Task 1 (Codrdmatlon Task) |—b| Task 2 (Goordmat]qn Task) l—p

!
S i
R : v

Figure 2: Example of American Organization
Structure Type with Intense Complexity

Figure 3: Example of Japanese Organization Structure
Type with Intense Complexity

Note: These figures illustrate examples of the intense coordination complexity cases.
organizations have the exactly same workflow and required work volume as the mtense complexity cases. All teams are
composed of seven members, imcluding one project manager, two sub-team leaders, and four sub-team members.

change only either structure types or micro-level behavior patters actors possess.

—» shows precedence links among tasks

.. shows rework and communication links among tasks

e

shows work assignment between team members and tasks

As shown 1n Figures 2 and 3, both

We

From Horii, Jin & Levitt 2005b
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Other Cultural Influences on Behavior

Relationship Knowledge
Resources Resources

Information
Sharing

Problem
Resolution

Trust Commitment

| National Culture I

Associated factors:

» Societal Monitoring

» Social Exchange

* Individual Responsibility

From: Griffith, Myers & Harvey 2006
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Observed Differences in Behavior

>

Hi:

Japanese firms perceive a stronger positive associa-
tion between trust and commitment in intracultural,
interorganizational relationships than U.S. firms.

: Japanese firms perceive a stronger positive associa-

tion between trust and commitment in intercultural,
interorganizational relationships with U.S. firms
than U.S. firms perceive with Japanese firms.

: Japanese firms exhibit a stronger positive associa-

tion between commitment and information sharing
in intracultural, interorganizational relationships
than U.S. firms.

: Japanese firms exhibit a stronger positive associa-

tion between commitment and information sharing
in intercultural, interorganizational relationships
with U.8. firms than U.S. firms exhibit with Japan-
ese firms.

5: Japanese firms exhibit a weaker positive association

between information sharing and problem resolu-
tion in intracultural, interorganizational relation-
ships than U.S. firms.

: Japanese firms exhibit a weaker positive association

between information sharing and problem resolu-
tion in intercultural, interorganizational relation-
ships with U.S. firms than U.S. firms exhibit with
Japanese firms.

United  Assessment

Hypotheses Japan States (p < .05)

H;. Trust —» commitment .339 042 Supported
(intracultural, interorganizational) t=3.39** t=2.36"*

H,. Trust —» commitment 404 .018 Supported
(intercultural, interorganizational) t=3.54** t=.90

H;. Commitment — information 592 .184 Supported
sharing (intracultural, t=4.78** t=2.90*
interorganizational)

H,. Commitment — information 611 102 Supported
sharing (intercultural, t=5.33** t=2.14"%
interorganizational)

H;. Information sharing — problem 855 851 n.s
resolution (intracultural, t=4.92%* t=5.43**
interorganizational)

Hg. Information sharing — problem 743 .980 I.S.
resolution (intercultural, t=4.71** t=5.00%"

interorganizational)

Stacked Model Assessment
Intracultural: 2 = 515.74, d.f. = 174; NFI = .95; CFI = .97.

Intercultural: ¥2 = 418.39, d.f. = 174; NFI = .96; CFI = .97.

*p < .05.
**p< .01
Notes: We report path coefficients and t-values. n.s. = not significant.

Adapted from: Griffith, Myers & Harvey 2006
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Multinational Organization (1) o

Parent Subsidiary
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Multinational Organization (2) o

Legal Entity

SUbS
>(C,)

In-Group

\
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Examples of Observed Differences E@,

Work & Artifacts
 Face-to-Face Meetings Japan > U.S.

 Video/Teleconferences Japan > U.S.

 Tape Recordings Japan > U.S.
 Reports Japan < U.S.
o Slides/Presentations Japan > U.S.
 E-Mail Japan < U.S.
 Hand-Written Notes Japan > U.S.

* Forms Japan >> U.S.
 Text Messages Japan < U.S.

 Spreadsheets Japan > U.S.
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Examples of Observed Differences

Sources & Information
e Sharing of Information* Japan > U.S.

 Cross-Group KnowledgeJapan > U.S.

 Legal Boundaries Japan << U.S.

* Repetition / Redundancy Japan > U.S.
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Observations %ﬂ#

e Culture Affects Work and Work Products

 Search Strategies May Need to Vary
According to Record Type — High- vs. Low-
Densities of Information

 Organizational Titles May Not Reflect Roles;
Roles May Not Reflect Expertise or
Knowledge

 Boundaries May Not Be Visible or Effective
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Summary
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Lessons Learned

Foreign-Language Information Processing

 We need to use realistic approaches (as
developed in advanced CLIR systems),

especially to accommodate uncertainty in
translation.

 The discovery request cannot be effectively
stated in a Boolean expression.

 Legal teams and officers of the court should

be educated about the special needs in CLIR.
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Lessons Learned

Culture & Behavior

« We should change search strategies to
mirror the cultural types and patterns of
document generation.

 Weighting of “terms” should reflect the
expected information-density of the target
documents.

« We should anticipate “unusual” modes and
patterns of information sharing, including the
crossing of “legal” boundaries, when looking
for sources.
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Summary Thoughts o

 Languages are surprisingly “different” (!)
o Culture affects behavior; in work groups, this
may be reflected in different patterns of

communication and different types of
“document” artifacts.

 E-Discovery practices should take account of
the linguistic and cultural-behavioral
contexts of companies and individual
workers.
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The End
Thanks!
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Appendix
Notes on Najork et al. 2007
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A Modern Evaluation of Web Search E@

Najork et al. 2007

463,685,607 HTML Pages

¢ 17,672,011,890 Non-Duplicate Hyperlinks

e 2,897,671,002 URLs - 2,433,985,395 in Frontier
e 28,043 Queries (Sampled from User Logs)

* 66,846,214 Result URLs for Queries (2,838/Q)

485,656 Results Evaluated for Relevance by
Humans (on a six-point scale)
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