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A Query Recommending System for an Efficient

Evidence Search in e—Discovery

Heon—min Lee

Interdisciplinary Program of Information Security, The Graduate School,

Pukyong National University

Abstract

In order to effectively respond to the future litigation and to
win a case, the most important task is to secure the highly
relevant evidence produced by the proper search and review In
respect of litigation issues during a whole e—Discovery procedure.
At this point, the role of search is to reduce the amounts of
document which should be additionally reviewed as potential
evidence, so the poor sSearch result caused by the use of wrong
keywords can bring unexpected time and cost problems. These
keywords, in general, are selected by analysis about the content
of complaint or related documents at the beginning stage of
e—Discovery and this stage is called ECA(Early Case
Assessment) in EDRM (Electronic Discovery Reference Model).
Ultimately, the success of e—Discovery depends very much on
how well the participants performed essential tasks of ECA, but it
has mostly depended on the ability of specific human like lawyer

because existing e—Discovery solutions did not support this kind
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of function in priority.

This thesis, therefore, suggests the machine learning based
litigation preparing method for effective early case assessment on
e—Discovery procedure. The suggested method extracts and
collects the meaningful information from the complaints and
related documents which were retained by the litigant. This
information can be used for identifying the main issues of
litigation, discussion in meet—and—confer session, creating a
request for production, or writing another related complaint. Also,
special experiment and evaluation result using the real complaint
introduced by TREC Legal Track will be described for analyzing

the availability of this method.
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7}. EDRM (Electronic Discovery Reference Model)
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=1 R L at bt
= = O ol5 = |=]
(7% 18] 72 & A4S 9 v 4 4
== I o =] o] =] ==
(19 1819 go] Fo BFS AP A9 Fo wgow A
= > [e) =] S = =
A9 F/AE Aol Ag7IHs ol &al &= dAE /EAe 242
H ] = = o B =
2 AlEstet, 7 42 2807 AAE oler Y
e =] A= o] H H
o] }¥& Tl F/Av 8678 +H&o= % Hloew, [1H
] A H = o]l]H o] H 5 1 ST
18] AA &4 = 459 w4 tish Yotk 24 &4 E A
= == (] [e) = L
HAe Ay 5 7P =2 49 5719 -4+ sentence(, sentence4,
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32
o
sy
;N
gl
o
iy
=2

sentence3b, sentenced(, sentenced97} A7

gk A FA= v (% 813 2o

= v AR HE | Hd A X | wF dE HE
#0 1.041 0.114 0.927
#4 0.945 0.114 0.831
#35 0.962 0.088 0.874
#40 1.018 0.082 0.936
#49 0.911 0.114 0.797
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Complaint K

oil 52
bleak 33
horizon 31 sUm 1250
spill 31 k=20% 250
explosion 21
blowout 19 sum(20%) 254
drilling 15 k 11
volteron 15
failure 14
preventer 12
properly 11
resulting 9
cementing -
bulene g
determine 8
negligenc 8
searchlanc 8
offshore 8
rig 8
failed 7
businesses 7
entitled I
qulf i 7
occurred 7

(29 19] A Gofsh dnk g0 AAA
o, 27149 N4 B}

U (3 912 7] Aol gk dg dazA, ok A a4 o=
o

el
:
9o B AW 5 49 5709 Fo Bl U 43 Azl

£ 912 B3 % & %ol MY ®e gEy AR 2E %
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27 sentenceO sentenced0°] 9~15%2 A&E, U x] EFE9]
AL 3~4%2 AFEFE zt=r), wa 27|A oo o3 Ald Ay b

2 Qg g8 F-2E7F v4& 3 Az S35t}

[3 9] =7] Ao Ad H7}
Sent. | Hit | Rel. | Prec | Recall F1 =3 g EA
#0 | 243 | 22 | 0.0905 | 0.0073 | 0.0135 0.927
#4 33 1 0.0303 | 0.0003 | 0.0007 0.831
#35 2 0 0 0 0 0.874
#40 | 554 | 87 | 0.1570 | 0.0288 | 0.0487 0.936
#49 | 21 1 0.0476 | 0.0003 | 0.0007 0.797

FEERNECEER SRk

[£ 1012 od Az AHgHY 27] 49 2 7 A9 o
@ 49 Avolth AW, Agkett AARE oA AAgY Pel B

= =807 AAHENeH, ddgd 23 9 do A Aol 27

o] A4 Ass Ae oo HGEAM| & 3-4%° FET

T Ad3E B
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[ 10] o] Ala"le] 271 Ao A9 37}

Line No. Hit Rel Prec Recall F1
#19 3943 | 182 | 0.0462 | 0.0599 | 0.0521
#23 5413 | 256 | 0.0473 | 0.0842 | 0.0606
#24 2258 | 97 | 0.0430 | 0.0319 | 0.0366
#26 10426 | 321 | 0.0308 | 0.1056 | 0.0477

Wb ol A xwle] gt ARET F-HE AR PE
o] LAl IAXE 27 Aol wetelq AEA Ak As
27 A7k 9% o olv] dvka %7 9 5 ek

A Aoy 289 B4 Ta 44T 7] 4 A% ol
sted, WAl BA QA 2¥9 AFHo 2 BAE FAE AL
oA Azl wg Bk ek ol Aol WAl B4 gl
27 A9 A4 ARG AT BAES BRAG B 4o B4 F
FAF EAG Eael REE Ad shE Vs ge oEas o

olne g & o]gste] AE et

g AT 74

2
24
d
x
1o
M
u
i
do
&l
r>~
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X
o

Collection @ pknu



A =7 Aol duel, 7] Aol gt vig) A9E 524 HE=E
A g AEE FAIL, ol A dAE BRE) A8 A5 A
Z fHolgEA Azt d 4 Utk dF 9, v (% 111 =7 4
o % o AW TASE @ At
E 11) s ARe FAs) 99 A9
24 9g 49
(oil* AND spill¥) AND (release* OR bulene* OR
R(A3EH) failed* OR attempts* OR contain* OR stop* OR
control*)
/x/ NOT (oil* AND spill¥) AND (release* OR
NR(B]&3) | bulene* OR failed* OR attempts* OR contain* OR
stop* OR control*)

912)

W8 A A% T4
lindexDir
query :

Counting the Indexed File :
85916

Counting hit Documents :

>> path of hit documents

[ 11]
7] Aojolw NRS %x7| A9
o2 A, TA Aol Tk

A<

NN & 4 Yxol, RS 249 BMow ANF 2
o Auk | BN pEYS 9% 4
Sl E HHEAN ST o] gato] 4

/home/galois8609/dataset/edrm/convert/convert IndexVersion
/.*/ NOT (oil®* AND spill*) AND (release* OR bulene* OR failed* OR attempts* OR contain* OF

685592

.916141.
.918680.
.923467.
.921975.
.929174.
. 727685,
.720916
.723900
.127687
. 727839,

(VI PR R SR FURY PR QR Y B SRR FERN SRR Y )

Searching

04NBS®AHCHH5CRY 1BXSXIIYAALYNORADA.
LPQUKPLZ40YRGSTSCNZTG2ZT25GGUIG3E.
EZBOBPH2Z2LWMILYOMXIYFPQXM3S3FEYNBE.
H12P0O10DMBC2BDYVDPZISLNZBGIOZH3LE.
EAXATPODL4C5NNS3WBTLLSGPMZOP1IMNZA.
DEJEJ3M42IIGAPKRORURVNGRLII1IAUWSE.
.M50C1KC52VGIATCPALKVITEADFZES4BGE.
. BYVRYTDZIX4KXXNIVWRAXCZHZMABLIZVLE.
LAUASSQBIMTXUVTSEMEQSZI113H20253TA.
PF2FBUJSWK3HYZ1ANCUVGNYNKIBHZQSNE.

Time : 2248 ms

(79 20] NR J&3} 229 715
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I.4xt;
1.txt,
1.txt,
1.txt,
I:txt,
txt,
txt,
txt,
txt,
txt,

score :
score
score
score @

score

score ¢

score
score
s5core :
score

— zl7 —

(LS IS BN LIS I N

2
2
2
2

2

.1718278
.1718278
.1718278
.1718278
.1718278

.1718278

.1718278
.1718278
.1718278
.1718278
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= A~
e



o] R¥} NR A4 & Age A% 24 @7) seke] R

&
MeRkE NRe A8k, F219 7k Aol ofs) ME" 2
. 773 (Rule) A7
R P = W e B B B B o R A s

4 8% Al o# 72 YL 98, HDFSO 3% 18 A=
S e |g3to] shEel A ALgEE A

oftl 4
2
i

O

Input Path: sentence4o- seg/part- m 00000

Key class: class arg. apache. hadoop.d6. Text Value €lass: class org. apache. hadoop. io. Text

Key: /NR/3. 1013009. BKTEU2WCFQEBUPZPNZMZRHFUPDEDOHK4A. 1. txt: Value: UCLA Anderson Forecast
June 2001 California- 2.1

Will the California Energy Crisis Derail the State's Economy?

summary

The California economy currently confronts a

number of difficult challenges. The high tech sector

has shifted from booming growth to a bust, dropping

the annualized rate of growth of employment in the

heart of Silicon Valley, Santa ClarawCounty. from 5.g

percent in 2000 to a minus 3.0 percent so far in 2001

The slowing of the US;. Asian,-and Mexican

economies is limiting the demand fer virtually all of

California' s products, causing a drop-in the  rate of

job growth in Los Angeles from-4i.9 percent in 2000

to 0.4 percent so far in 2001.

Into this rather gloomy and probably fragile

economic outlook, insert an electricity supply shortage

that has caused a sharp increase in the wholesale

electricity costs and has prompted blackouts across

the state. CERA and the UCLA Anderson Business

Forecast Project joined together to assess the effects

[71¥ 21] seqdirectoryE ©]83% R NRO Al#E A W3k

o]%, o] A= seq2directory HHAAE o] &3l T Azl At
232 ]y FgE Wt} o] WIS T A=l uiek tf, idf,
tfidf, wordcounts¥} 7 t}ofst =X 50| 37 A o]del AAtE
2
=

o, 72 Ao AL T e [18 22]S seq2directoryE ARE-SH
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tfidf 43 = <Fo|t}.

Input Path: sentence4o vectors/tfidf- vectors/part- r- 00000

Key class: class org. apache. hadoop. i0. Text Value Class: class org. apache. mahout. math. Vect
orWritable

Key: /NR/3.1013009. BKTEU2WCFQEBUPZPNZMZRHFUPDEDOHK4A. 1. txt: Value: /NR/3. 1013009. BKTEU2WC
FOEBUPZPNZMZRHFUPDEDOHK4A. 1. txt: { 0: 6. 809871673583984, 38136: 4. 0T5775146484375, 162117: 1. 937
4010562896728, 159764: 1. 912451082498169, 124179: 3. 22847723096087646, 129547: 5. 271436214447021
5, 125832: 12. 300016403198242, 76775: 1. 83683951432180804, 172189: 3. 088715076446533, 128371: 2. 98
8505062524414, 138802: 3. 585488004558716, 137877: 3. 575432300667627, 140782: 1. 8583847284317017
. 167487: 3. 064174175262451, 6467: 4. 368102550506592, 110960: 2. 087188959121704, 120660: 2. 349829
912185669, 168935: 3. 7634003162384033, 158315: 2. 453091850817505, 117758: 5. 090516080393066, 110
420: 3. 2804677486419678, 132301: 3. 2820994853087330, 166642: 3. 2873175144195557, 161022: 2. 588196
9928741455, 164162: 6. 561001777648926, 23034: 1. 5998506711959830, 167251: 3. 853820860687256, 1655
004: 2. 006804T046661377, 133030: 3. 4427316188812256, 154165: 1. 945561170578003, 143625: 3. 133167
028427124, 107970: 3. 1202635765075684, 128528: 2. 315904140472412, 132107: 3. 077038049697876, 167
004: 3. 7T88092851638794, 121285: 1. 8368399143218994, 131247: 4. 363457202911377, 127703: 2. 8618519
30618286, 127603: 4. TO3578948974609, 168147: 2. 9771625995635986, 173166 3. 1933858394622803, 115
937: 3. 6927826404571533, 175818: 3. 3531384468078613, 127283: 3. 849644184112549, 135645: 3. 535390

[Z19 22] seq2directorys ©|&3F HE 3} W3t F tfidf 43}

olgt e AXYZ AN F, FAL A, 4 2]

g A Az g adEd. o AN AAEE
_ﬁ_

rlr

X
1o
=2
o0 &

i
rlo
o,

stof, WAl BA % A} BAS g 2 BAE BRAT ®8
i 44 A @l W4 8 B FAE Adel e QU] o
o b 249 Aol AE B F ek B et
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Confusion Matrix
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0 0 | o a = NR
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[ 12] 2 Qo) 8 §4F B4 25 A3

4 95 |RGAT A %) | NROGTRAE 24 5)
sentence( 11 674597
sentence4 90 674518
sentence3b 17 674591
sentence40 673290 1318
sentence49 983 673625

s B HAAYH EAES s 5 GF oSl o YA
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24 gt

Z=7| Za| Z3p

22] 20% =9

ol EEHK) 444

=
T=

tk; (€ RK) € IK?

2] 20% 20

== o geRK) 44

[1¥ 25] &7 235 o83 2 Ao A

s Qoe 27 Aolg Bl Fo golgh Aut gojm A
93, o] ¥/ go] Aol AND q4ke] @iow AMHET. e [
26] & olef st Aol AYFI] At o oAk,

=

Initial Keyword J Extend Keyword
Keyword Term Freq. Keyword Term Freq. exist?
shal l | SR day % 52 Mo
seller 163040 - image . « - 21 Mo
any 164652 =8 N |[Bftotal-u - 18 Mo
purchaser 135110 - bidflag 16 No
agreement 75514 time 15 Mo
unit 59635
performance G7/769
equipment 54280
type B2632
all 57540
do REBE3
area A5286
please 53966
text 53533

(19 26] 27 Ao A @ 4 A w4 AT

(23 26]2 %7] F9 AHIK)ES A% £+ @ EAEKE

o] A9 20% © dTFsk= §ols T LHolnh VA A el
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| d3= day, image, total, bidflag, time°l] 31%3st= 7] 9=7F IK
Aol EAet=A Adksta, o] AHE o] &3l A goje} Unk &
oz JEste 9 [I% 2619 A% A Eov SAskA &, o
JE golnt Exet= A-golv, webA 9] 5719 g-ofo] tigk OR <4t
°ox xHste] & HE A

it
o

3. 33 A9 A4

Ao FH AL v o wA 7] Aogl &g AoE
Z3rsto] ARgAb AL FAsHA He FH oS AT R
AR AM AAEgs g AAZANAE e A A A AL
A7 d 7¥sdol EAEhE BAE Zhss Wol HAE o gt &

AL et meA A5 APA0E e
HAow Add EAT EE x3el7] 98t F HE OR dAik=
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5} 7
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A A¥%EA va

i
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49 A3 90 A3 24
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Jﬁmo
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HH
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HH

o
=
ol
ol
il

nR

(Precision) ¢}

F1
0.0275
0.0132
0.0006
0.0946
0.0402

A, /1%

[}

b},

°©
pal

Recall
0.7025
1.0000
0.0003
(%551
0.4742

-
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Al 7h
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=
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gotl e dyolEE ARPAR] A Hue 2 & AR, A
WA AxHe] Y5l mmE e Ag B 5 Ak
(3 14] =7] A9 FH AA”HY = Ao A&
Line .
N Query Hit Rel. Prec. Recall F1
0.
IQ 3943 182 | 0.0461 | 0.0598 | 0.0521
No.19 | RQ(And) 3943 182 | 0.0461 | 0.0598 | 0.0521
RQ(OR) 4369 182 | 0.0416 | 0.0598 | 0.0491
IQ 5413 256 | 0.0472 | 0.0841 | 0.0605
No.23 | RQ(And) 1342 58 0.0432 | 0.0190 | 0.0264
RQ(OR) 30026 | 364 | 0.0121 | 0.1197 | 0.0220
IQ 2258 97 0.0429 | 0.0318 | 0.0366
No.24 | RQ(And) 1952 96 0.0491] 0.0315 | 0.0384
RQ (OR) 13204 | 187 | 0.0141 | 0.0614 | 0.0230
IQ 10426 | 321 | 0.0307 | 0.1055 | 0.0476
No.26 | RQ(And) 4070 128 | 0.0314 | 0.0420 | 0.0360
RQ (OR) 10426 | 321 | 0.0307 | 0.1055 | 0.0476
Avg. : RQ(AND) 2827 116 | 0.0425 | 0.0381 | 0.0382
Avg. : RQ(OR) 14506 | 264 | 0.0246 | 0.0866 | 0.0354
Akt Ao FH A|ARS HlwA x7] Ao F A A"l vlst
o o FAFo] AAENY] Wil AAES nFH oz T Al
T AT 27 Ao FH AJARY A9, TR A= 4719 4
oo th3t H# AL 3% 3% Wkste], sentence 355 A9
$ UM RE 33 A7} ojuth B4 2o ARES /1=
wE, W 5o BAE AAEY] W] 209 4% 7] Ao &
H A" HEgEe vlE] oA FAAFHANE E2 AdEel 9
F1 HE 94 3%9 71 Alx"Hf Hla)] Aoksk Ao F3H A|AHC
1 A} AL B S R
il A e R Aok DY AkE ALHL wHQ
ARFZANA W AFel] AREE o8 H &S Fol= Fo] H4Q A
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