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ABSTRACT

Determination of Document Similarity

Using Extended Semantic Role Labeling

Eunji Lee
Advisor : Prof. Pankoo Kim, Ph.D
Department of Computer Engineering

Graduate School of Chosun University

Reusing documents is very common in the process of digitalizing information co
ntents thanks to the Internet and the popularity of smartphone, and is in the comp
licated form of word insertion, deletion and replacement, and word order change. I
n particular, where a word in a document is replaced by a similar word semantical
ly the same, it is not considered as an object of measuring similarity in the conve
ntional method for measuring morphological similarity. Therefore, it has been studi

ed to measure similarity to solve the aforementioned problem.

This study suggests a method for measuring semantic similarity, based on sente
nce structure analysis using semantic role labeling. Semantic role labeling is based
on syntax analysis to analyze sentence elements in the Predicate-Argument struct
ure, then determine and tag semantic roles of each sentence element in a sentence.
It is used in various fields including machine translation or question—-answering sy
stems for semantic understanding of a document. Because the Predicate-Argument
structure of a sentence is an important element showing the meaning thereof, and
a predicate with a specific meaning requires essential argument information, comm

on Predicate-Argument information is used for sentences with similar meaning.
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In this study, semantic role labeling is used to improve detection performance fo
r similar sentences having many transformations, for example, paraphrasing not de
tected easily in the conventional similarity measurement methods. Conventional se
mantic role labeling tools conduct document analysis based on language resources
already constructed, and document analysis performance depends on the category

of language resources.

In this study, FrameNet, one of conventional language resources for semantic rol
e labeling, is used, which is manually constructed and very accurate, and to which
the semantic information of ‘predicative’ and ‘argument’ is added. The process of
extending FrameNet was conducted to address the issue of insufficient resources
of FrameNet. The extended FrameNet is then used to select the predicative—argu
ment information obtained through semantic role labeling for two documents as fe
ature information for measuring document similarity and then measure similarity b

etween two documents.

In this study, semantic role labeling information is used, which is obtained throu
gh the extended FrameNet for measuring similarity between two documents. The
result is then compared with the conventional methods for measuring similarity be
tween documents by comparing it with cosine similarity and partial string similari
ty used for measuring similarity between documents. Application of the suggested
method for measuring similarity to the same experiment data reveals that the met
hod suggested in this study does not show much difference from the conventional
methods for plagiarized documents in which the documents are not modified much,
but implements better results than the conventional methods for paraphrased docu

ments with modified words and sentence structure.
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Fie Hitory Opiions  Help Fée Hitoy Oplions Help
Search Wied |S=-.: = T Soach Weed Iﬁa:-. ~] me:]
Sesches forbazs  Nown | Adectve Senses [ Sewches forbaze Nown | Adfoctne | Semsex [
The noun bass has § seases (first 2 from tagged texts) s smu"gi? <noun food> sea bass=1, bass2ed =
1. (2) {04925340) <noun aunbute> bassl=l -- (the lowest part of the musical range) - [0?;7.0{;.0} <noun. fopd> saltwarer fish=1 - (flesh of fish from the s2a used as
2 (1) (06936028} <noun communication:> hass1=2, bass parte] - (the lowest part in food)

polvphionic music) => {07671160} <notn food> seafoods] — (edible fish (broadly meluding freshwater

3, {DQGQ?'Joq <poun.person> bass#3, basso#] -~ (an adult male singer with the lowest

vaoie

€}
4. (07672230 <nmmfuud—‘vsnbzss [ PE S P fthee lean flesh of a saltwater fish of the

5 :0?6?I86@} <noun food> freshwater bass=1, bass1%3 - (any of various North Amencan
freshwater fish with lean fiesh (especialy of the genus Microptenis))

6. (06780054} <noun.communication> bass=8, bass veice=1, basso=2 — (the lowest adult
male st g voice)

7. (02776758} <noun aruface> bass257 — (the member with the lowest range of a famay of
missheal mstruments)

8. (02541212} <noun animal> bass=8 -- (nontechnical name for any of numerous edible
marine and freshwater spiny-finned fishes)

The adj bass has | sense (o senses from tagged texts)

1. (01262778} <adj.all> bass=1, deep#6 -- (having or denoting a low vocal or nstrumental
mange; "a deep voice™, "a bass voice is lower than a basitone voice”, "a bass clarnet”)

Ovorvew of bass

fish) or shelifish or roe etch
=> (07453329} <noun food> food=2, solid food=1 - (any sobd substance (as
opposed to bqusd) that s used as a source of nounshment, "food and drnk™)
=> (14840040} <noun substance> solidds] -. (2 substance that is sobd at
tooMm temperature and presuse)
= (00019102} <noun Tops> substances1, matters1 -« (that which has
mass and occupies space; “an atom is the smallest indivisible unit of matter®)
== {00001930) <voun Tops> physical entity=1 - {an entiny that has
physical existence)
==> {00001740) <noun.Tops> entity=1 -- (that which is percerved or
known or inferred 1o have its own distinct existence (Eving or nonSving))

J

Sense 3
{07671806) <noun food> freshwater bass=l, bass1=3 — (anyv of vanous North Amencan
freshwater fish with lean flesh (especially of the genus Micropterus)}
> (07670838} <noun, food> freshwater fishe] — (flesh of fish from fresh water used
a5 food)
=> (07671160} <noun food> seafood=] — (edible fish (broadly mchuding freshwater
fisk) or shellfish or roe etc)
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ARBE DA fA4 ZAL 54 59 2ol Ao Hm, A Subsumen)t F

Simz'laritym(cl,@) =max([ZC(¢)]), ¢ Esubsumer(cl,c2)

AEY o] 9o = A A ulo]~E o] &7F LA ] A A S WEQl
1] 4] (LSA, Latent Semantic Analysis)®¥22 &9 T9&
W ool oujaAE EAste] FAd e SASaL, qndEAE
drot A& o] 829

—

LSAE Z} A& dolWlE o LA B2 o] F
(SVD, Singular Vector Decomposition)S %3] dA ¥ 3
rol WAIA Sl oJnE A sk Wi otk LSAE
£ nedts S 7HAA e v, o A S S
Tojo] AuukE o] §atr] wited FAMd SA AbEeAE = A
olmE Ayt vrolx &= wido] glrH[29].
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Commerce buy

Goo-ds - Sel I er Bl-Jyer I";'Ién ey

The music business that millionaire Richard Branson|soldto Thorn EM) |for £560m

has paid off handsomely for the leisure giant.

a9 7.9y 24 4

a9 78 Bl oulel ARE FAF ool ol onF Ay 9aA

B e wolge 49 ofn qae Al galol drh dE 5], A5
A A B A A5 A9lY FA 48, e P99 gl

a% 8L v AAS 78 HBE BT 9o, o] HAFL Azo] AX(PL
Predicate Identification) @A, A& o] #F(PC: Predicate Classification)©A], =3 <1
21 (AL Argument Identification) @A 1831 =3 &/ (AC: Argument Classificatio
nGAR F 4GA 2 G EoH35].
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Input sentence  No one wants stock on their books.

U

I1. predicate identification(PI) |
== » 2. predicate classification(PC)
S Sopwermy 1 3. argument identification(Al)
4. argument classification(AC)
X X 0 X X X 0
(no) (one) (wants) (stock) (on) (their) (books)
<roleset id="want.0l" name="want, " vncls="25.1 32.1">
Want.01 Book.03
(no) (one) |(wants) (stock) (on) (their) (books)
a4 8. ong 24 9 A
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FrameNet
[Daimler]seyer SO!drinancial_Transaction [the Chrysler Grouplgoods [to Cerberus]gyyer  [for §7.4 billion]woney-

PropBank

[Daimler]yy  sOldgg 01 [the Chrysler Group]a;  [to Cerberus]as [for $7 4 billion],;.
VerbNet

[Daimier]agen 50143 1.4 [the Chrysler Grouplpagient [to Cerberuslrecipient [for $7.4 billion]asser.

19 9. FrameNet, PropBank, VerbNet H] il

ool E Al olu A0 2 Propbank¥} FrameNeto] $)
t} o5& ojnole Rl Ug%i] FE = 2 t}H38]. Propbank(Martha Pal
mer, 2005)+ Penn Tree bank®] A} 7% &4 Atg5of =HE=E gn| A& F7tste
WAl o 2 %5 ¢t} Propban A T5E 98l Asd=2H sAF
TS a1 ghe39].
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WA, FrameNet-> BNC(British natioanl Corpus), ANC(Amerian National Corpus)
S TEeAE e r o-=FAHERE T, Frameoldls EF/MES
@%3}04, SAF Wrtoby el WAL FAE FEAE SO =dEAE gkl Zed-=
&F A TH40, 41]. FrameNet®] 7% &AF o] 2] o] FAkel thdk o ]
dEE A ’5}9131 Ze g3 =@l el ov] JrE F-2she] 712 propbank &
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=
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AR, FrameNet= & o2 o] HAE7tel o] F2do=z Ay A7 o
woll, &9 @olEo] FrameNetol] YEFA] eF+= 7971 W40, 41]. A& &

blatantet= ©o= Obviousness Z#H ¢ JHE WYEFNA T A A FrameNeto] =
o We] wo] =<2l Lexical Unitsoll 2w o] A ¢t} o] ¥4 LS Palmer and Sp
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w2bA | FrameNet®] A9 A E S5l E= A7 AlE55 3 v} FrameNet
7 YEdle] wojo] =k AAE o] &3lA SAstH = AT[43]7F AN, 7]E9]
FrameNetS 2&=ZX|2 53] g2 AAE53 Pt AT% AATH4].

i, 2 oulE g E dolE AFE-slo] thA|227] (Paraphrasing)< gl talA L <A
A FAES A ¥ S deFor AlgdY
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=
3 7]Ee] ogud A S Yk gl AojxdQ] FrameNets 7192 2 Paraphra
se Database®t 282 S v dojz 33y 28 oujo EA4L zolo] #4
o] SAMY =A Ayl At S TR uAFsit) 2 Ao A= FrameNetS 7]

"k S & Paraphrase Database®}e] 2&S F3f st Wi sl A7)t
1) FrameNet +%

FrameNet> Z77F #5380 2ol =@ Rl A3 1o A S 2 Frame(E)
ojghi= Q1A REF S ARgete] Thojol] gk X A& o] HAR FAsE BV E(F
rame Semantics)S T4 OE TS5 ATHI7]. FrameNet> & 7kel & 242
2 gEHEoz vhE £ ASES 7L oy HolH | ¢fo] AFow F5HE A
ojzt ol vl AASIA ol mw| el o]EA Q] FAE 7R 2 gL}, o] 21 g FrameNe

te] Ao FAS FHHE tE A=TF ASHAA L ATHST, 43, 44].

[lexicon)
‘ Frame . Example/Gloss

v

e . : : Frame = L
Lexical Entry Lexical Units Herants - Example/Gloss

Example/Gloss

1% 10. FrameNet %
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19 102 FrameNet®] TZ%Z°|t}. FrameNet2 Frame¥ Frame Elements 12

1 Lexical Entry® T8A4<& F <

» Frame2 ©@olojv] 5o = "%Xé oWl Eolt AJEfol thE Me JRE

). o= 50, Activity_finish Zd & = Elvy= oS zhu g+
H  Completion( A}), Complete(‘FAF) 5o & &

o,

' Frame?| =% A X = FrameNetol] A]+= Frame Elementsg} &2 ™,
= omd AR Yt =3 Au= 27

Sl " =381 X] ol d Ao we} core role®} non-core rol

3} ofv] Aol Qe =g 4n
Kok i}

Z el

%7

e TFEIHAZAL. dE5], FYE YR = Activity 2D A core rolel &
7}

Agent(3 $1A}), Activity(3 ) S 2
Zh), Manner(E1 %) 59| 718 845 Z2+& F 9t

o1 non-core role®. & Place(# ), Duration(7]
7

m 7} Framed| 43t 913 JEE Lexical Units© % 3% 7]3}aL, Lexical Units2]
2] 2EE Lexical Entry2}al 3t} Lexical Entry Woll+= Lexical Unitsell ™3k lemm
a(drol o] 8), Part-of -Speech(F AN A H. 59| 013 ARE AHosta dh 19 11
S FrameNet®] Z#|e]-=38 F RO oA 2K, Frameol thadl Aol F 3} Frameol| <

¢

Cutting

Definition:  An [Agent] cuts an [Item] into [Pieces] using an [Instrument] (which may or may not be
expressed).

Core frame elements:

Agent The [Agent] is the person cutting the [Item] into |Pieces).

Item The item which is being cut into [Pieces].

Pieces The [Pieces| are the pars of the original [Item] which are the result of the
slicing.

Non-core frame elements:

Instrument | The [Instrument]| with which the [ltem] is being cut into [Pieces].

Manner [Manner] in which the [Item]| is being cut into [Pieces].

Result The [Result] of the [Item] being sliced into [Pieces]. (extrathematic)

In addition: Means. Purpose. Place. Time

Lexical units: carve. chop. cube, cut. dice. fillet. mince. pare, slice

% 11. FrameNet T d-=3AHH
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2) Paraphrase Database T+%

‘Para-'g}= HFol= 18] 29 & beside, near, similar?] %<
FrAbel 2 upto] el A
(2013)2 Paraphrase Database(PPDB)&}aLs}+= L=
o] Y-S =319 tH46]. Paraphrase Database 2.0 paraphrase &34 243
o], paraphrase’} o]|H & W& @ol59 =15 &S
5 Ao Adelrh 16719 dofell thate] paraphrase o] 4 HE
7IA Aol = &8

+ 29 Z(phrase)<

tto] 9] Paraphrase 3 H.Z

A= oAkl olth46, 471

3% 2. Parapharase Database 73

Zr o ™ paraphrase

15T} 45]. Ganitkevitch et al.

=

A¥ste] wrofst whof 4

LHS PHRASE PARAPHRASE (FEATURE=VALUE ) ENTAILMENT
[NN] legalisation legalization PPDB2.0Score=4.80262 Equivalence
[JJ] south—east south—eastern PPDB2.0Score=4.79356 Equivalence
[WJ] israel-palestinian | israeli-palestinian | PPDB2.0Score=4.79011 Equivalence
[NNS] handled handles PPDB2.0Score=4.78854 Equivalence
[NNS] beginnings begins PPDB2.0Score=4.70006 Entailment
[vBZ] verify investigate PPDB2.0Score=3.75207 | Independent
[VBD] trip visit PPDB2.0Score=3.67524 Entailment
[VBN] support assist PPDB2.0Score=3.57730 | Independent
[VBZ] reform change PPDB2.0Score=3.53699 Entailment
Paraphrase Database®] 7%+ 3% 29 2t} LHS+ A} ¥ 5 (Syntactic Categor
y) BEE YEUY, £ @4 ¥ A= s AAEE g e fdow F
/\}(Part*of*speech)ﬂ‘ri st 4= lt}. Phrasex= @o] =+ 45 X33}, Paraphrase
= 2 Yre] g xdoE AMEHE To] e &5 YERHT Feature valuet
Phrase”} Paraphrase® Al-&5% = ZAY 852 veET. entailment: phrase—para
phrase ©@o] ko] #AE 7|&=stal & AHolth
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Paraphrase Databaseol| 4] A& %= #A = Equivalence, Entailment, Exclusion, O

ther relation, Unrelated7} ¢l tHA4S].

Equivalence™ 53 9v= s9olE UEINH Entailment FREZH o] &
A A o2 Aakgio] dAlel &etrh. Adtol = <& B7F oF7]d W A B FHko]
A driar w3k} Other relationdl= 54 A2 4 1= 7|gF #AE YeEhHL
3L, Exclusion A= A== & Fao] gl AAE vt vpx 9o 2 Unr
elated A= AA#AA7F glos HERAT. 2 =39 FrameNetd &35 9=
zb= dolEs aeste], 71E 9 Fra

l‘

F

1_4

Equivalence, Entailment, other relation ¥4 &S %

meNet?] Lexical Units¢} vl E F3a &3t
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3) Paraphrase DatabaseE ©] &3 FrameNet &%

My

2 =T A FrameNet &2 U3 22 £AE oL
1. FrameNet xmlZ%E Frame® Lexical Units %<& %3} Lexical Entry A4
2. Lexical Entry W Lexical Units¥} Paraphrase Database®] Phrase H]
3. 4 %] 3}+= Phraseo] W3l Paraphrase Database®] @A AR BE 3H<lslo], Equivale
nce, Entailment, other relationE %Y+ ParaphraseZE Lexical Units &S 913 Lexi

cal Entryell F7}3t.

FrameNetS &43}7] 9@ FrameNet? Frameo] 2t Lexical Entry W ¢ Lexica
1 UmtSJJr Paraphrase Database®] Phrase$} H| LS %3 %‘i] 3} Phrase?] Paraphr
aseE F=3}9] FrameNet2| Lexical Units®] &% 31 2 AA 3t} o & 59, aban
donmentﬁ}—t‘ Frames &7slaxl & uf 3|3 Frame?l Lexical Entry W] 2] Lexical
Units< abandon, abandoned, abadonment, forget, laeveo| ™, %S 93] & Lexi
cal UnitsS Paraphrase Database W9 phase®} H|ulsle], U&= TojE S4S
3l Ty g AATTE 1 o} Paraphrase Database W9 ©o] kel ojn #AAE &
Qlste], F9of, Ak, Hkelo] o AAE 2= @ E Lexical Entryol 73t
of gt

3 3. FrameNet Lexical Units¥ Paraphrase Database 2%

Frame Lexical Units = phrase paraphrase
ceases, relinquishes, surrenders,
abandon.v renounces, leaves, forgoes, quits,
drops

withdrew, abdicated, discontinued,
aborted, relinguished, surrendered,
surrender, renounced, renounced, left,
abrogated, discarded

abandoned.a
Abandonment

discontinuations, discontinuances
abandonment.n

departures
forget.v messed, left, omitted
leave.v authorizations
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# 4= Z4E FrameNeto] d%-E yeba vk & =2olA FrameNeto] 2%
o] M= Frame A E 9] Lexical Entryoll 9t A st o, F714 Lexical Units®
X

E AHE T EHE Frame? Frame ElementsE <3k}

=

4. 3% FrameNet®] Lexical Entry

ID Frame new_Lexical Units

abandoned.a , abandonment.n , abdicate.v , disca
rd.v , discontinue.v, drop.v , forget.v , forgo.v , le
ave.v , neglect.v , quit.v , relinquish.v , renounce.v
, strand.v , surrender.v

2031 Abandonment

accurate.a , accurately.adv , careful.a, clarify.a , cl
ear.a , detailed.a erroneous.a , exact.a , false.a im
precise.a , inaccuracy.n , inaccurate.a , inaccuratel
y.adv , incorrect.a , inexact.a , off.prep , on.prep
, prcis.a , precise.a , precision.n, reliable.a , right.
a , specific.a , true.a , unclear.a , wrong.a

1903 Accuracy

coinage.n , concoct.v , discover.v , discoverer.n ,
discovery.n, fabrication.n , forerunner.n , frontier.n
403 Achieving_first , invent.v , invention.n , inventive.n , inventiveness.
n , inventor.n , originate.v , originator.n , pioneer.n
, pioneer.v , pioneering.a, vanguard.n

antonym.n, collocate.n, collocate.v, contrary.n, hol
onym.n, homograph.n, homonym.n, homophone.n,
homophonous.a, hypernym.n, hyponym.n, merony
m.n, synonym.n, synonymous.a

404 Word_relations

peg away.v, plug away.v, action.n, action.v, active.
v, activity.n, activity.v, business.n, business.v, co-
operated.v, collaborate.n, collaborate.v, collaboratio
n.n, collaboration.v, cooperate.n, cooperate.v, disc
ussion.n, discussion.v, do.v, duty.n, duty.v, effort.
1892 Work n, effort.v, employ.v, factor.v, force.n, force.v, gro
up.v, job.n, job.v, labor.n, labor.v, occupational.n,
occupational.v, operation.n, operation.v, party.v, pr
ofessional.n, professional.v, serve.v, strive.v, task.
n, task.v, travail.n, travail.v, walk.n, walk.v, work.n,
work.v, worker.v, working—level.v
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71 W £ 52 9= FrameNet 1.5 ol A= 1,01970 9] Frame®}, 9,63371 2] FrameEle
ments, 223 1194270 2] Lexical Units< 7}FA a1 JtHA41].

B =R A = 7]F FrameNet?] Lexical Units¥ Paraphrase DatabaseZE ©]-&3}
o] FrameNet &3S Sd] Al-&F3t= 1,0197019 Frame < 8947H2] Frameoll th &l A
S s o, 1 A3 11942709 Lexical Units= 31,33670 = &3 4= 3
(3]

AR

W =Fo A= Frame¥ Frame Elementsi 714 o2 83314 a1, 71¥2] Fra
me©| Zt= Frame Elements& “d43ste] 9n Y AAH S T3t A0=
345 FrameNet2 7|Wto = ouje AAS 43317 $JsirE 4% FrameNet
ARE FgFHolHE F554, g5 T & gy ZAS s oFgtth Fra
meNet®] 727} A& AA=| 9]
AR7F ASAHRZ FAH 7]

ol

+ Frame, Lexcial Units, Frame Elements

:L—’_
o o FrameNetS Al 57 53t o8 =

H:l
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2. &34 9 FrameNet 855 2 AS537})

ri

=R AE 4% FrameNets 93 st&dolH %2 $8] FrameNetol A
A& 3= E5-2 21 FrameNet Fulltextol] 7]£9] Lexical Units¥ A& A A F Lexi
cal UnitsS A= WA 02 FulltextE A%+, o] R E FrameNet 7345 9

3 gt flolH & A3t X 52 343 FrameNet?] Fulltexte] o &olt}.

X

rr

¥ 5. 4% FrameNet9 Fulltext

LU new_LU FULLTEXT

iran has begun preliminary [[work]] to install
thousands of centrifuges at its uranium enrichment
facilty as a dispute roiled over whether the

task.n work.n ) ) ) o
international atomic energy agency was receiving the
access it wants to monitor the site , wire services
reported today
china has provided technology and expertise to the

rocket.n missile.n | [[missile]] programs of several countries , including

pakistan , iran , and north korea .

o=l A st dHolEl e sttt g AR e FdssleE As ov o
A A2="d SEMAFORE Al&3tAth. SEMAFORE FrameNeto] && 7|REo =
T ¥ Semantic Parsero]®W A, 57153 v g A& T8 = ArH49]. SEM
AFORY] &2 92 Frame Identification %23} Argument Identification =2 2 1}
FAd, dd RdS SS9 st dolHE s tH35]
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Frame Identification

214 5

Zds <

mma.tag)< ¥

% 63 2t

[e)
mule

FrameNetol| A ¢ w]
=

G A ZM, Frame Identification

[e)
A4S

R3] 9% 29 )

2 9k dloly X (x.allle

¥ 6. Frame Identification(*.all.lemma.tag) ¥} ©°]E]

# token token pos—tag parsing—tag lemma
That DT nsubj that
is VBZ cop be

the DT det the

8 way NN null way
the DT det the

system NN nsubj system

work VBZ rcmod work

punct
Fulltext¢] I 67 o] FHE = Zé%'fi}lﬂ AR= FAste] 1)

A WA 42 £FS ©

7 U Ed Al A 4

flo

F "ol Fm)olt. F
(n)7§ 2] ©ojol pos-tag JEO]
Bl 27} gt nixatoz nrjel ol tjst 98 A

g (
=

n) 7ol aE sk o
, Hl HE B
S et

S|

AE TE BA

¥ 7. Argument Identification(*.all.frame.elements) &Fs5 o] E
# Frame Lexical LU span lemma sentence role span
token Units b D b
Agent(0)
4 Means way.n 3 way 131 Means (4:6)
purpose(3)
2 System | system.n 5 system 131 Complex (5)
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Argument Identification =22 FrameNetol A 2jn] s 24

b laele BARA, ol E

Faas) 9% ol
£

o} Jujd AAT = =3 3 AA ). Arg
ument Identification 2 2S ¢t dlo]y ¥ 3 73 2} 7; -2 st & -
=GARE YeEdY A WA 42 Y o9k =& g9 S vERdATL

A5 50, stvho] Azold 3709 =3 o] S A9 #hol 47F vk F WA I
M sol-=F AR £33 TS YEhlaL, Al WA 42 Lexical Units(#90])<
daA 42 £ Wl A ©od] $X](span)E UEFTE o] =

T -5‘51% %31] AS 4 Ak g HA Do lemmat= Lexical Units9] ¢3S 1
o] -

=3 A K7 &9 Fulltext &3 HEE w3

2ol A ARk EF FrameNet®] dojo] HE7F M-S SHet7] el F
rameNet 2|7 AW 7} 7] 32H MASC I (Manually Annotated Sub—Corpus First
Release) 65X & o]&3to] ou|e A4 He& gAATH0]. MASC I #5641 &
T4 3= Token?] 7<=, Frame9 4 ¥ il Frame Elements®] +E

=3 4
= 3 8 2 olE ¥ AT E Fal AT FrameNetd} HlwE 913 A Jdo
A

it
:

o
_0|L
32

o tigt oujd AA Fa F=3H Token-4 7N<=, Frame®| :LE] Frame Elem

ents®] 7iE £ 8% & 95 T3 WERHIAH

71& 9] FrameNet?} €73% FrameNetS o] &3l 9w A48 gt A& H
w3l BH 7]1E2] FrameNetS &3l el € 9w A4 Aa= 10,04370¢] Token
of thale] 2,76270 2] Frame¥} 2909702 Frame ElementE B} Q&R o 2 A+ 5
Eell 243 FrameNets Sl Bl ¥ 9wl A4 Ay 22 dlolg o] thsto]
3363709 Za 3 4477708 on|yg ARE EFFFo A U B Uy FRE

3T =] [elie)
TR eS B ¥ & AUk
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¥ 8 MACS I — 7]¥ FrameNet B|7Z % 9ud A

= #Token #Frame #FrameElements
1 509 172 174
2 224 77 79
3 165 60 61
4 353 99 99
5 284 105 106
6 49 12 13
7 204 58 59
8 243 60 63
9 85 15 16
10 418 108 108
11 3025 913 946
12 3041 677 675
13 576 162 165
14 867 244 345
gt 10,043 2,762 2,909
¥ 9. MACS I — &% FrameNet Bl ¥ ouje AHw
= #Token #Frame #FrameElements
1 509 194 240
2 224 87 93
3 165 65 88
4 353 125 134
5 284 94 146
6 49 13 20
7 204 70 90
8 243 81 88
9 85 21 16
10 418 132 172
11 3025 1038 1486
12 3041 966 1298
13 576 183 225
14 867 294 381
g 10,043 3,363 4,477
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314 % FrameNet9] % Q”‘é 37+ <@l Xé—iitf_rﬂr ANd&s AT 23 29 1
A 5 AT o
FrameNet o =

4500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

03
08
0.7
06
05
04
0.3
02
a1

FrameNet EHEE FrameNet
mmmEEE 1 0.79351

s 056467 078054

- L 2762 3,363

-0 s 2,508 4477

a9 12. @%% FrameNet A 5% 7}
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IV. &4d ou|g 2AHS o] &3 &4 A 4

W

£ &2 Paraphrase DatabaseE ©]-83l €743t FrameNets o]-&3le] #49] 9w
o9 A4S Fdsta, g Wl FEE ouyg JHE vlusto =z gud FAMS
=
=

Aot Wl #ate] 7]Ed.

My 12
iy
o
filo
o,
oo
ot
g
>,
Ho

Y
>,
oX,
A
o
o
i)
o
i)
oX,
flo
>y
i)
i)
oX,
o
ol
:OL_t‘

ez}
-1
Rre wa B Bstel ouA A Add 1Y

% ol 8% BA FAY 3 e FREoTh

i i i

i Plagiarized i Source |

' Text ! Text |

1 1 1

1 1 1

& I Y !

| v i ¥ ]

i 1y 1

[} L i
! ‘ Sentence ‘ Sentence ‘ Sentence ! ‘ Sentence ‘ Sentence ‘ Sentence

! ‘ Preprocessing ‘ | ‘ Preprocessing ‘ ]

i i

‘ Tem painted the entire house ‘ ‘ The entire house was painted by Tom ‘ i

Semantic Role Labeling Semantic Role Labeling 1

1

§ agent, surface !I agent, surface E

i Dalnter [AD] [AT] " palnter [AD] [A1] '

[ ' [y i

! | |

i T | !

_______________________________________________ N

T T T T T T 1

1

z i

G': . . 1

=t ‘ Counting Semantic Role (Frames, Frame Elements) ‘ ]

== ]

vl = 1

Eii : st 1

= g ‘ Calculating the Semantic Similarity ‘ i

1 = :

! |

1
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1. dA2 74

4 pFe Fu BHoG TE BAL ) A% A4 HFo BAE shbshy

s E8&0°] A (Removing Stopwords) : B8 AA= & W Fov|st o

AtA sk dAlolth 8o the, and$t #Zo] EA ol AT TAASAR LA o]

of JEgS FA L& doE ek, wEkA] Al fof F oA ALt dbH o
2 589 =,

= wAOA Auke AN, AR g ae) el s BgolE Al A s
Az A SR e m G Fol AFENE BFT F ATHELL B =Rl
g0 AAR sl J1zel AW Bgo Y2ES BElol, Y U B

[e;

=]
=
= =80 s AAst] AlAE A £2F wolaat skl

» A% sHLemmatization)o] & =& Wl HFd FEl= WP H Tl FAol(lem
ma)E e HAFolth FAl 7 AbHAA A wolf S IS uf 2 V2 YP S KT
t & £, olgrd ol dol= AFs AAFE AW olgHT U HH, 4F
st AAE F3l T dol7t £ HolA oW FALR 2JA=A A At 9
st &4 EAA wo] P WP oR B ofue] dolrt thE FEE QA EE
wAE dWdste a3FQ HHe R HFrtEn52]. 2 =AM E d¥sE Fa
T A Y s A7 A sl
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F 10. AA #A 4

Step

Description

Example

Raw
data

The cry of, "Pig out!" and the consequent rush of children
in pursuit, at last reached such a pitch that both Miss Grey
and the much-tried Andrew made complaint to the vicar.
Miss Grey declared that discipline was becoming
impossible, and Andrew that there would not be a "martal
vegetable in the garden if Master David's pig got out so
often." Then the vicar made a rule to this effect:

Text
Segmentation

The cry of, Pig out! and the consequent rush of children in
pursuit, at last reached such a pitch that both Miss Grey and
the much-tried Andrew made complaint to the vicar.

Miss Grey declared that discipline was becoming impossible,
and Andrew that there would not be a martal vegetable in the

garden if Master David's pig got out so often.

Then the vicar made a rule to this effect:

Tokenization

The cry of , Pig out ! and the conseqguent rush
of children in pursuit , at last reached such a
pitch that both Miss Grey and the much-tried

Andrew made complaint to the vicar
Miss Grey declared that discipline was becoming
impossible , and Andrew that there would not
be a martal vegetable in the garden if Master
David 's pig got out so often .
Then the vicar made a rule to this effect

Lemmatization

The cry of , Pig out ! and the consequent rush of child in
pursuit , at last reach such a pitch that both Miss Grey and
the much-tried Andrew make complaint to the vicar . Miss
Grey declare that discipline be become impossible , and
Andrew that there would not be a martal vegetable in the
garden if Master David 's pig get out so often . Then the
vicar make a rule to this effect :
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2. 8349 FrameNet2 o] &3 9ung ZH

o AR Y £F AEolE 7Tl RE wojof =FdAAE JAF, BT,
e 5o on] BAR AMYetE HAE B UHIS, 14]. durH o8 ou|y AA
S e g8 £ dEl i 24 TSt Aso] AN GA Azole] &
JAE Midte Aso] EREAVZE AdHH, 24 Wl 54 9rE 2te Asolrt
shube]l =S o] F7] 18] o ARE QA =& A GA} AAH =39
Jud e AAS}E =3 BEEUAR FHATH35] B FolAE F34H FrameNet<
A&k omle] A4 Aol el 7=kt

1) A< ¢4 (Predicate Indentification)

Mol Q142 oW w@ol7) Aol A Ao sy =4 A st dAlolH Pro
pBankol| A= 4o BALE AMERE Aosta 9ol 7438 7] A9 FrameNetol
M= EAE WAL FE8AE ARl AAALEAE do] el = FrameS &5 87 %
ghoh, weba, o] 324 7] (Parser) & &3l 7 A TSk, T £ s
E st B34S A dird o g i AL JEEFOS)S dAH s Fof
-(Subject) ¢} ol F-(Predicate) = WraL, onlaf] GAlE AXH 1 748 HAEES
AEstels dAZ AP i A

dgd =

punct -
XOOmp —=, Y

i

] nsubj W P WY ~—tmod

™ uns®  ret* ™ aee! 10" B ™ Nen’ NPt ™ e T

Many people now claim to have predicted Black Monday .
a9 14, 24 A% 4
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2) A <o EF(Predicate Classification)

H A &E5E FrameNet9 Lexcial Units® % 3F#3}al, Lexical Units”}
gk Frames 74 &t}. Lexical Unitse] o2] oJu|& zt= 5ol d A9 st
Lexical Units7} ©12] Frameel 3 2 & vl o EE59, claimvy F 11719 Fra
me¥ Axke] 9l

2 A= 9ued AAHS 98] FrameNetS AFE3I 7] wjiZo] +& ¥4
e

KX
=
By
=

1r

F=Afv fo S}
= { claim_ownership, communication, have_as_requirement,

predicting, questioning, reasoning, request, seeking,

seeking to_achieve, statement, submitting documents }

o]& 7 Lexical Units< v 2 B3IAS 7FA a1 9t
al Units®] Frames ZA743t7] f13t A&o] &7 FAS S8, 72

R & sl

fi<—argmaz = fScorel- (frame,predicate,sentence)

Score; = P( framelpredicate, sentence)

Scoret Lexical Units®] Frames ##73l7] $38] &4 W 543 AH=oi7l sl F
ramel. = E7E FEFHOZE WE Frameol W3] AAtE Score & 7 & w3 %

= Framel & EFHt},
X 129] Score= A&Eo] EFHAH oldlE F7]193 dA 2 JdEEAI Frameo

Description®¢] Y=l FALE S A 83lo] ScoreE AF&Eslgth A4 2 =

AFo| M 5 ud 24 A28 o g SEMAFORE o] &30 A%o] 7

Sy,
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ke
—
[\
>
it
2
o

>,

g

\n =
= T J—Y’]’Xé

AA=ZH Many people now claim to have predicted Black Monday.
2 24 Many[DT], people[NN], now[RB], claim[VBP], to[TO], have[VB],
==’ predicted[VBN], black monday[NNP].
Lexical Frame Description Score
Units P
A Claimant asserts his or her right to
CLAIM_OWNERSHIP possession of a piece of Property. 0.7094
COMMUNICATION ﬁddrcec;rgergunlcator conveys a Message to an 0.7573
The obtaining of a Requirement state of
affairs or the presence of a
HAVE_AS_REQUIREMENT | Required_entity is profiled as a| 0.3204
prerequisite for the obtaining or occurring
of a Dependent state—of-affairs.
A Speaker states or makes known a
PREDICTING future Eventuality on the basis of some | 0.7081
Evidence .
The words in this frame have to do with
QUESTIONING a Speaker asking an Addressee a | 0.7550
question which calls for a reply.
An Arguer presents a Content , along with
REASONING 0.6155
claim.v Support , to an Addressee .
In  this frame a Speaker asks an
REQUEST Addressee for something, or to carry out | 0.4279
some action.
A Cognizer_agent attempts to find some
SEEKING Sought_entity by examining some Ground. 0.018
An Agent intends and takes steps towards
bringing about a State_of_affairs or,
SEEKING_TO_ACHIEVE metonymically, towards acquiring a 0.2286
Sought_entity.
This frame contains verbs and nouns that
communicate the act of a Speaker to
STATEMENT address a Message to some Addressee 0.8047
using language.
A Submittor gives Documents to an
SUBMITTING_DOCU | Authority so that they can be processed 0.5190

MENTS

as part of an application, evaluation or
other official or bureaucratic process.
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o124l W B F (Argument Identification and Classification)

AAH Fo| Moyt wS ol F7] flal dagt
wioll thal] Awoet YuuAE Zte = ARIA, 1A F2A Fdete HF =
o JAAGAE AT

STATEMENT
Speaker . ARGO f Message
'} g / 1 b i
3 ARG1 ;
| Many Peor;le claim * Black Monday \

ol

A= Aeo] “claim.v’el thgk =38 & “Many people”, “now”, “to have predicted B
lack Monday”7} 121 = $1t}.

2 g BEFaAA 4 W “claim” ]2 Aol FrameoZ STATEMENTZ}
AR = AT G Frameo] 2t2 4 U= 27|92 Speaker, Addressee, Messeage, T
opic, Manner, Mean, Internal_cause, Time®. 2 & 87)o|H, g Jujy T 3 W

=&l At g gS dAsk= FAgS A
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e, 52 79l A Scoredll
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=

H

P(rolel span, frame )

Score;

o
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3
oF
ofp

)
p
Br

)

o

0

K
el
;On_u

N

ol A7t ==

FAl ARFE A =t

w

00] & o

[e)
L

|

7k

Speaker

Addressee

Message

Topic

Manner

Mean

Internal_cause

Time

WE
T

;OO

H)

TH

maxeimsize Z z e Scorei(role, span ),

Semantic Role Labeling

role, spans

1:if span hasrole
0 : otherwise

g Frameo] &5 2w 92l [Speaker] &= “Many People”& &3}

9|

z

A

ojuj ¢l [Messagel 2 “to have predicted Black Mon

1 A

e =
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ol@A £ el &olet euHor AAYE =T JRE Aetm, =3 ofv)
Adete BF3E7] e B =Fo| A= FrameNet & v =& W 7} 25 Sk o]
HE 7|Wte 2 =3 BFE 331, =3 £79 23 % 139 Zo] verd
2k,

%13 =3 7 23
L Frame Elements
Frame Argument |dentification (Semantic Role Labeling)
Speaker
Many people Addressee Speaker
Message
Topic
STATEMVENT now Manner Time
Mean
. Internal_cause
to have predicted -
Medium Message
Black Monday -
Time
stgr dlolElol = 7t Zejole) o #3) ojue] ARE w9tk FUAG =L
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o fAbE

?é}
Tiling FAF=[25]
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=
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¥ 14. A4 542 93 python =

import pandas as pd
import numpy as np
from collections import Counter

for i in range(range(00000,02999)):
SRC=pd.read_excel('SourceDocument'+str(i)+'.csv') #source file 87|
SUS=pd.read_excel('suspiciousDocument'+str(i)+'.csv') #suspicious file 29|

1o
e
jin
>

Notnull_Index=np.where(pd.notnull(SRC)) # SRC HIOIEIDI Y= R
count1=np.shape(list(Notnull_Index))[1] # SRC dIOI& JH==

1o
re
Ja
>

Notnull_Index2=np.where(pd.notnull(SUS)) #SUS HI0IEJI Yes R
count2=np.shape(list(Notnull_Index2))[1] # SUS GIOIEl ==

SRC_list1=SRC.iloc[np.where(pd.notnull(SRC.iloc[:,01))[0],0]

# SRC 1€ OIOIHE 27I
SUS_list1=SUS.iloc[np.where(pd.notnull(SUS.iloc[:,0]))[0]1,0]

# SUS 1€ OIOIEH=Z 2|

sum1 = len(list((Counter(SRC_list1) & Counter(SUS_list1)).elements()))
# 12 X |6P— ClolEe Jh==

SRC_list2=SRC.iloc[np.where(pd.notnull(SRC.iloc[:,11))[0],1]

# SRC 2€ HIOIHE 21
SUS_list2=SUS.iloc[np.where(pd.notnull(SUS.iloc[:,1]))[0],1]

# SUS 2g8 OI0OIHE 271

sum2 = len(list((Counter(SRC_list2) & Counter(SUS_list2)).elements()))
# 22 LXlot= OOIH A=

Sum_Result = sum1 + sum2 # S &M &Xlot= OIO0IEHS =2 &
similarity = 2 * Sum_Result / (countli+count2) # SAFA A&

print(str(i)+'2 SAFZ: '+ str(similarity))
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1. 43¢ dHolH

H =Eol A ARbe e ofm
2 ded7rE S& PA
ATl PAN 2012 &= %A AAF A 28S 93 128 B2 14 A4 34

dudlFe] M L A FUFE 98 Alestal e Ee A o tHB5]

Z
)
S
—
)
i ﬂ.lE,
O{E 12

PAN 2012 5%+ 350070 2] 9% FA(Source text)2} 3,000702] 24 #A (suspi
cious text) = A= o]t PEEA Lt JAFA = BHY FH o w671 7HH A
gz BREol glon JlHuy AR % 158 2t} o] “11, e s g
o8 FAMY SAS T S Aol wiEed YEe W Felo] 34 HE

< 9% Translation 7he|ate]ell s &= £ = & AN Zﬂﬂ &ttt

0O

¥ 15. PAN 2012(text alignment text corpus) 3%

IteInel &9
01. no_plagiarism st E2E Q= 500002 22X &
oA A0 A2 M2 =& 0] EEE UssS XLEot=

02. no_obfuscation

. OlA EAM0l 2 2A9 A0l OIR &
03. artificial_low o

£ 500012 2A HAO0I0, 04 JtHIC L

oA EMU A2 E2Me 30| O|2FHE HEE 82 ZLEs6t
04. artificial_high
= 500012 A A0IMH, 03 IHHI22IECH =8 &E It =3.

FEANUN S22 HIGHH HEE WSS EZots 5004

of FM H0IH, E20I Ot = &AM 5000HE E&otl US.

05. translation

1]
Om
%
[wl
=

<
=

06. simulated_paraphrase

otOrE OI2tY B3 (Amazon Mechanical Turk)
ME

HES =dst 500012 =M &= EFotd US.
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kd

16. PAN 2012 %% A1

<document reference="...">
<feature
name="detected-plagiarism"
this_offset="5"
this_length="1000"
source_reference="..."
source_offset="100"
source_length="1000"

/>

</document>

<l-- file name of the suspicious document -—>
<l-- type of the plagiarism annotation -—=>

<I-- char offset within the suspicious document —-—>
<!-- number of chars beginning at the offset -—>
<!-- file name of the source document —-—>
<I-- char offset within the source document -—>

<I-— number of chars beginning at the offset -—>

<!-- more detections in this suspicious document ——>

¥ 162 PAN 2012 &9 EA AwE el 9= xm

dZloln, Sl AH = A

[e]
A 54 A3l i A%E 2 AdES

ZF 7h ag] Yol xml 39S F3l A wAe 92 A A Ul Tl
FE xR © WS 7)435kar U} this_offsetS BlAE ) F2o] o]F R

ER a9l o this_lengthi X &Ao] o] R W&o dolE Yehar 9t} source_off

set2 & FA U x4 AMEE 49 YAE YERN AL, source length™ Y& &

Collection @ chosun
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dol& yehiH, Zh Jheae] 8 50070 2] xml Fd = A



2 BA A4 23

Ad A fAHY 57

2
Fio

1) ¥

B =R At fAE S-S Y8 5709 7HH 28] (no_plargiarism, no_obfu
scation, artificial_low, artificial_high, simulated_paraphrase)®] H|°]E]E A}-&3&}% 20
], 2 Ao A Ak WP v]asty] 918 Greedy Srting Tiling FAME[25]E ©]

hs

g3be] Q8 FAeh o4 B HAME ZH

GST frAHEE ol 7o ¥4 U] 358 H¥ 2449 /542 S48 3
Mo BAY fAE sk AU sG] Qe o Agstn Qe

Holth GST A== 4 1002 Aqtgoh

2% Zietileslengthi

Greedy String Tiling Similarity = [Sre, + Sus, (10)
Sus, = A A, Gre,s G EAE olF T WA @ojo & YE AL Tiles

F oA el BEOR SRRE A i BADE] A7 ehle, B mRAE

Al golold TEOoR et Bi EAAL Tiled] 72 Holgke] A4 S L

A3 dlolElel 509 Fhel e o] 25007 9] BA el hF elvle A g s)uel
FAAE 24 QAT E 179 2ok o] Wye v1Ee] G vheh o] WY
.o, thal 27 1

A —
@ vz WyE wAY P S AR R gow )

—

o2

e n

[

]
4

32,
a4
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¥ 17,58 EAE AR 7 A 54 A
pair # source text | #suspicous text | # match word .G.ST.
Similarity
no_plagiarism(00000~00499)
00000 23174 645 0 0
00001 5823 23374 0 0
00002 630 6684 3 0.00082
00497 694 3853 0
00498 554 7198 7 0.001806
00499 7030 745 0 0
no_obfuscation(00500~00999)
00500 788 785 785 0.9980928
00501 568 568 567 0.9982394
00502 64 64 64 1
00997 646 646 646 1
00998 482 482 482 1
00999 186 186 186 1
artificial_low(01000~01499)
01000 318 320 161 0.5047022
01001 3212 3118 719 0.2271722
01002 75 73 28 0.3783784
01497 425 431 196 0.4579439
01498 402 391 201 0.5069357
01499 103 145 40 0.3225806
artificial_high(01500~01999)
01500 800 827 54 0.0663798
01501 140 141 10 0.0711744
01502 142 139 24 0.1708185
01997 523 507 10 0.0194175
01998 4079 1226 69 0.0260132
01999 310 314 38 0.1217949
simulated_paraphrase(02500~02999)
02500 888 784 172 0.2057416
02501 93 94 70 0.7486631
02502 164 135 42 0.2809365
02997 324 331 199 0.6076336
02998 42 32 7 0.1891892
02999 213 195 39 0.1911765
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3 18. SOURCE_DOCUMENTO01000 ¢jned A=A Az} (JSONEW)

{"frames":[{"target":{"name":"Vocalizations","spans": [{"start":1,"end":2,"text":"cry
"}1},"annotationSets":[{"rank":0,"score":19.707551234628124,"frameElements":
[1}1}.{"target":{"name":"Locative_relation","spans": [{"start":5,"end":6, "text":"out
"}1},"annotationSets":[{"rank":0,"score":17.381475530760007,"frameElements":
[1}1}.{"target":{"name":"Self_motion","spans":[{"start":10,"end":11,"text":"rush"}
1}, "annotationSets":[{"rank":0,"score":102.09564263824811,"frameElements":[]
1 {"target":{"name":"Kinship","spans":[{"start":12,"end": 13, "text":"children"}] },"a
nnotationSets":[{"rank":0,"score":24.12012421488906, "frameElements":[{"name":
"Alter","spans":[{"start":12,"end": 13, "text":"children"}1}1}1},{"target":{"name":"See
king_to_achieve","spans":[{"start":14,"end":15,"text":"pursuit"}] },"annotationSets":
[{"rank":0,"score":61.66296317454807,"frameElements":[1}]},{"target":{"name":"
Relative_time","spans":[{"start":17,"end":18,"text":"last"}] },"annotationSets": [{ "ran
k":0,"score":18.669719299367696,"frameElements": [{"name":"Focal_occasion","s
pans":[{"start":19,"end":35,"text":"such a pitch that both Miss Grey and the mu
ch-tried Andrew made complaint to the vicar'}]1}]1}]1},{"target":{"name":"Arriving
" "spans":[{"start":18,"end":19,"text":"reached"}] },"annotationSets": [{ "rank":0,"sc
ore":84.36351438387071,"frameElements": [{"name":"Goal","spans":[{"start":19,"e
nd":35,"text":"such a pitch that both Miss Grey and the much-tried Andrew ma
de complaint to the vicar'}]},{"name":"Theme","spans":[{"start":17,"end": 18, "tex
t":"last"}1}1 311}, {"target":{"name":"Quantity","spans": [{"start":23,"end":24, "text":"b
oth"}]1},"annotationSets":[{"rank":0,"score":21.73756511651191,"frameElements":
[{"name":"Quantity","spans":[{"start":23,"end":24, "text":"both"}1 }]1 }1},{"target":{"n
ame":"Success_or_failure","spans": [{"start":24,"end":25, "text":"Miss" }1 },"annotatio
nSets":[{"rank":0,"score":50.670001671927636,"frameElements": [1}]1},{"target":{"
name":"Causation","spans": [{"start":30,"end":31,"text":"made"}] },"annotationSets
":[{"rank":0,"score":64.1656535078296,"frameElements":[{"name":"Cause","spans
":[{"start":23,"end":30, "text":"both Miss Grey and the much-tried Andrew"}]},{"
name":"Effect","spans":[{"start":32,"end":35,"text":"to the vicar"}]1}]1}]1},{"target":
{"name":"Complaining","spans":[{"start":31,"end":32,"text":"complaint"}] },"annota
tionSets": [{"rank":0,"score":42.16990099049123,"frameElements":[1}1}],"tokens":

[u The”,"CI’y , Of",”,",”Pig","Out",”!",”aﬂd”,"the",”consequent ) rUSh“,”Of“,“Ch“dren i

in","pursuit",",","at","last","reached","such","a","pitch", "that","both","Miss","Grey","a
nd","the","much-tried","Andrew","made","complaint","to","the","vicar","."1 }
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ony AAS Sl wAH AR+ v 2o} frame_target_name<> i-dol U+
Ago] gats &= wolel Lexical Units(target) S -5 £41S E8) AA s, s
Go] 7} &3 frame AXHE YEFA L 12, frame target_span_start®} frame target
span_end+ framet 9 &S 1 2+= W2l span?] AlZFele HE3 Eys R 9
AR E YeEFNT} frame_target_spans_texti= span start®} end 9 x|l sjd == €
2EZ YeRIth frames_annotationSets_scoret= frame A1 Al Al2bE 85 A Holt}

frame_annotationSets_frameElements_namet® XA % framed} 9v]% #AES 71A il

=2

JF =IAHE HoFr} frames_annotationSets_frameElements_span_start®} frame
_annotationSets_frameElements_span_endt& =& H o] W92l span?] AlZsleE H-
T e 0 AAAHRE YER AL 9l frames_annotationSets_frameElements
_spans_text¥  span start®} end §1Fo] A FEHE AAES e, vpx| ek B

= BAY 4 AA tokensS EH3sh % 195 9u] o] Aol FaE JSON 34 o
et AH 229 HS o) csvEMOE WItel= BAS 33 dijolr},

¥ 19. SOURCE_DOCUMENTO01000 ¢jn &8 AHH F3

frames frame frame elements frame elements
frames name
spans text score name spans text
Vocalizations cry 19.70755 - -
Locative_relation out 17.38148 - -
Self_motion rush 102.0956 - -
Kinship children 24.12012 Alter children
Seeking_to_achieve pursuit 61.66296 - -
such a pitch that both Mis
L - s Grey and the much-tried
Relative_time last 18.66972 Focal_occasion An dreyw made complaint to
the vicar
such a pitch that both Mis
Ariving reached | 84.36351 Goal s Grey and the much-tried
Andrew made complaint to
the vicar
- - - Theme last
Quantity both 21.73757 Quantity both
Success_or_failure Miss 50.67 - -
Causation made | 64.16565 Cause boﬁ;‘ug"ﬁs_st’ngéeﬁn%”r‘gvihe
- - - Effect to the vicar
Complaining complaint 42.1699 - -
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¥ 20. SOURCE_DOCUMENTO01000 U &e] ojujad AHxn

Sentence | The cry of, Pig out! and the consequent rush of children in pursuit, at last reached such
#1 a pitch that both Miss Grey and the much—tried Andrew made complaint to the vicar.
Index frames_target_name frames_annotationSets_
frameElements_name

1 Vocalizations -

2 Locative_relation -

3 Self_motion -

4 Kinship Alter

5 Seeking_to_achieve -

6 Relative_time Focal_occasion

7 Arriving Goal

8 - Theme

9 Quantity Quantity

10 Success_or_failure -

11 Causation Cause

12 - Effect

13 Complaining -

¥ 21. SUSPICIOUS_DOCUMENTO01000 W] & 9] oujed Ay

Sentence The call of, "Pig away!" and the dash of bairn in the pursuit, at last make such a
#1 soprano that both attend grey and the much-try Andrew make disorder to the vicar.
Index frames_target_name frames_annotationSets_
frameElements_name

1 Request -

2 Self_motion -

3 Seeking_to_achieve -

4 Relative_time Focal_occasion

5 Type Subtype

6 - Category

7 - Type_Property

8 Quantity Quantity

9 Attending Agent

10 - Event

11 Causation Cause

12 - Effect

13 Medical_conditions -
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# roles in
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18476

lo) AR AR 71 fAb

source text

i =4 A%

# common
roles

# roles in
0499)
0

o

suspcious text

lagiarism(00000~0
481

21828

no_p
4671

ex SRL _
similarity

0
0
0.0015573

0

0.00076
0

nNo

pair

4619

466
2695
4869

9)
561

00000

472

482
31

00001

546

359
562

68

00002

no_obfuscation(00500~0099

4464
486

51

31

351

00497
00498

562
68

122

00499

482

499)
120

1
1

0.525164
0.590417
0.573913

31
351

12

1146

33

0.4421
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68

2
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208
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3
0.32
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351

15

122
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1736

57
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0

29
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320
224
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58

34
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87

26

372

97
828
5843

.298279
0.433121
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1001

459

0.688372

240

1002
91

82

artifi
81
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115
461
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1497

148

587

9

0.643478

1498
75

30

1
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1499
1

01

670
207

28

37
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27
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1501

2916
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1502

58
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1997

223

simulated_paraphrase(02500~02999)
613
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76
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667

57
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1999

86

37
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140
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41

- 55
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131

97

29
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