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WordNet &_d 1{ HETHE < B oania 3 397 R B EFR O R E o & WordNet
Pond B anF 30 e L3(Nouns) ~ § 32(Verbs) ~ 25 F 37 (Adjectives) 2 &|3#'(Adverbs)
g1 E L & es - B R & E & (Synonym Sets, Synset) » # & e & B £ (Synset)
REk - BRAIFELE(Concept) miT L E L2 FEd AT Fnb ho 3
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Path-based I WordNet p 5 32 eFg B 78 3 0 & 11 PATH(Rada et al., 1989)
measures T2 RN LR o WUP(Wu & Palmer, 1994)
Information B F PR N T g £ (Information RES(Resnik, 1995)

content measures content)> 3+ & 1 % 292 ¥ ¢35 & 4p 12 & o | JCN(Jiang & Conrath, 1997)
LIN(Lin, 1997)
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measures 3+ & % @ feds @ cgp i fi PRt EF @R ab el ii B{oiFR 3 FF
2R 577‘;%%#5 MR e Rm o BIEEAE R a0 L 4p & > Gloss-based measures &_
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) 2 P AR AR A A2 B RB 4 W53 E RJZFE B (Syntactical
Processing Phase) =1 ;§~ | F# £~ (Phrase Recognition Phase) ~ 3% & ** #F# £~ (Semantic
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(=) FiERJILR ;(Syntactlcal Processing Phase)
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PRERERIMPFLECEEEFIAANAI R T Y g
RO NP E DI OPNE cAAMA B ESOF > 8- H AT F TR
AT S ARV AR e
(z) =BEEAL ’f‘r F& £~ (Paraphrased Analysis Phase)
AL S P R g a3 > 1 Walker (2008)#r 2 & cnT A 2 B iTL 2874

*% ’ /P q—\‘_—-ff'léq*'?’.,—‘ ri’aizzﬂ;@ﬁgzg "g °

b

N

325‘:

I



Phrase Recognition Phase

Phrases of Sy | < _»  Phrases of 5, I
. L 1
Syntactical Processing Phase v |
_______ - .
1 User Modified z
H Source mlanth Matching? 1
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i i Search?
1| Segmentation | Analysis Phrase Sennis _— |
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Uzuner et al.(2005) % 7+ » 1% 5 2 A R EAp i B end) B (R 54 0 20 B ep
RELARFY CFERRFOFHEERAANAFR > A AL RF L LI MR
BARWE AR PRI BRI HE o F]P s A P ik %S
ESHFE-NF nR g b BT A
(1) #»~ Stanford Parser A5k % 4 (Parse) ® i 5 2 7 3% (Noun Phrase, NP ~ Verb Phrase,

VP) > fpt 2% htreep:

tree p,; = {(tree Py, tree Py, ] | tree p;= {”Ef’-ijbrWﬁ'fLPjuar"'}

tree P = o taphl=a<b tree P, = (o tph1<a<b

HoYtreep,, »d dni» Kk iE¢ :’ﬁip” P AR SRR FREL A

tree pu, N F FnR kR EP Fio? ¥ a BFFIF b BFEirEa sy

TR R A R SRR R A
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(2) Flaz2fd@diFae+? 7 444 B 4o“John switched the radio on.” ¥ > < &

“the radio” i+ >+ #5377 & 3T “switched on”z. & » E 3k bk & YR ,é B Fpt > A

7% & 41 * Stanford Parser # 2 #p i B 7% (Typed dependencies) > i #- WordNet it &

WE1E s AHF BN E o M T hidepyp

dep p,; = {dep P, dep Doea ) | dep_p; = {dep_p;.y. dep g, |

dep ;g = i tuah 1 =c<d dep_pj.q = {tjc, ;d:]‘ 1<c<d

Hibdepp,,5d Snirkih> 29 Hiovd > KApRM GO E L

22

de?’—?’nfcd‘”"%‘?ﬂf?%ﬁ’@ i o ‘%fv‘ié”’ $cBFies d B3 mwagkm%‘;%‘;

T treep, 5o f%’*'*rffiﬁ‘

dep_:P}.:a d & % F' Jice 9 Hjé AP b R FEE L A dep_peq s
%fﬁ”‘ﬂkf*}Eii’fiﬂ Fje F’%Cx]}:; Afed d BF@dres it o
(3) i r:r"ee_pﬂfr'dep_p.éﬁ;\—— BHEZRELP P ;ﬂfﬁ}mﬁ FRed- BEE L
T> p i Bai? H- E’ﬂ}fr1‘;§.—“§p&\ﬁ§§i’ T E AT
Sui = nitr tuizs o bt 3 = Ty Prg} | 55 = {tji’tj'z"" Ly } { PJ'}
iree p,, < tree_p,; € Pﬂ-i ITEE_pju& = ITEE_pj = P_;'
dep—pﬂicd € dep—pni € Tﬂ-i dep—pjﬂd € dep—pj € Tj
If 4 € tree P, & t,, €dep p,,q | t;Etreep;, &t; € dep p;y
thent, € T,; thent; €T,
HeT, 2 %npRiR2 29 RiahIFEE PRLEINYFEE T, AR
—-Igf,;eie BRIk s o BRIGEODTFRE -
(z) F1RER
WAERILIF BB HBLFRER B RN R hF PR AT, T, P FE
i

EP PP g F3 0 41 WordNet i 5 3138 R > ®F 4 b - F 30 F1H 47 s i o

S L
LR o A - PREA RS G 3 0 s o F R

Ik o & w ftree_pfedep p o dep_pi o ch P FHF 55 WordNet i g * 2 tree_p
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Whihe B{r * R B o ant g HEN L LERZTF O BRSHES oS 2
FEEEITFEEBEA K > &4 Joint Term Vector fv Joint Phrase Vector » 14 i {8 4
FEBC i@t o BB OARACR] 4 #7o7

o

T~ T, e -
deppu | ||

i Matching?

No
- — Yes
L\\iord.\lctj match_pyyy
WordNet_py;
Search?

|
Yes
No

Phrase
Decomposition

Phrase?

No

Joint Term Vector Joint Phrase Vector

\\mdl\'elj

Yes

Search?

Bl 4 5 3F g AR R
== ’L‘mﬁ?f&r’f

(- ) T-depp¥ & ¥z » Joint Term vector # o

(=) treepl|F B FEw A fe tree_pm&?tree_p}-* - R B

R ¢ #-p tree_p & & 5 match _p,,;; > ¥ 3%~ Joint Phrase vector ¥ & 325 fedt = o
Al ¢ 2 ~ WordNet &% 34 -
(=) % =WordNet? sj ¢ 5P & #-p' tree_p ke & 3 WordNet_p,, . *< » Joint Term

vector ; & 2. » % WordNet # % & 5 > E'Jﬂé’»-“ rree_p%@ TITfF o

(z) RFIFHEPF FF ARl - RS FFE e PIT LTI B
X3 I8 pedt o Pl F % Stanford Parser i4p i I’s:? B AL B
(3) H#EEIfEenz@ivadr > 75 HE- 33 Rl2e Joint Term Vector ; & 2 >

FOLEHE E'J'V)‘/‘Eﬂ«” WRFRFARRT BERY F Ry B X EAF L
2,3,4>  3|¥7 Fi@g0e 2~ A B Vector 5 1k o

(= B (s 4o Jomt Phrase vector # =% :Z 2z » WordNet % 35 » &+ 12 A& WordNet ¢
£33 T B FEAR L HE - 33 2 Joint Term Vector ¢ o

’;}_g%;‘i”‘ﬁ']’gb-ﬁ;’;‘L-QJY’{LW;E1*1E‘-f‘rw,g)ﬂ‘lnjf§ml¢§(’jﬁ#pﬁ;:iﬁ-#ﬁf!}fﬁ
e rxFE NP EA AT HHPINAE o B ATE SF 4R T '\/»ﬁﬁ"i?\;&—?;ﬁﬁ L= 3

FRAPNUE S FEFRAANARANE 9 FXBAP R IEEE 2 N BRI ARACR b AT



Joint Term &

Phrase Vector
Semantic Order
Similarity Similarity
Sentence
Similarity

Bl 5 F & AR

(=) Fw-PELELpuA
R AL PE DR BN b i F A3 E R R R £33

+i
-n\

SI 3N T T 308 R B RS R R SR B e g

;,53
BB P EBNEEL 0 FlideppfrWordNet_p's © (538 WordNet ch % 23 > #7007 JLAR
= H - 33 33 e 42~ Joint Term Vector » % 3% © 42z ~ Joint Phrase Vector
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104 Fi s PESTE P AN R

Joint Term Vector Joint Phrase Vector
A dep_p & WordNet_p match_p
F B F A 2 0 0
B 1 1 0
C 0 2 0
E D |1 0 1
E 0 1 1
D= R F 0 0 2

uw%@%s—ﬁwﬁﬁm,ﬁ@imhIiwwiﬁﬁ*ﬁ’uﬁﬁggéﬁﬁ
FEFRAP IJ/E‘.)’L% méﬁ
1. FHEREFH2ZFZLAANAEGRIR AN KRR B KR C)

lk}‘l;{wl, wy € T € Joint Term Vector » & & WordNet # » % — i 348 ¢ & - fi s
o gE R o(Sense) 0 W oF F 3 & 7 5wy = {sensey, sense,, -, sensey, >}
w, = {sense,, sense,, -, sensey, =} °

% o WordNet # > £ feBsie § 1T RGPM G A S EHE S KA T
OB R R PR SRR R Tl A By %3?&W¢%%WW§%’E*”
1 BRI TR A RO R E 3 E ook S F 5 LR KR

1% 0 Bl

v

Path-based measure 3+ 5 4p iz & 5 e 4%k & F 3 5 2
measures % 3+ & o

haT 3 #-rs WordNet @ &3 feds 30 enrg & 28 HE 5 RO Y E 5 0 R LD
£ R AfciF & 0 % & PATH(Radaet al., 1989) 4= WUP(Wu & Palmer, 1994)m1 PESS Sl A=
fed e AP A > @ A% FAvRlPRI @ * VECTOR =2 k3 B ap ik - 32
Hop 3R 2N e
(1) PATH = ;2@ * & 33 & WordNet ¥ S @B S £ B k325 > 4o 38 3-1 9757 ¢

-

EJ'J F o i@ % Gloss-based

\\

- )
path lengthl(wyosensex),(wosensay)]

(2) WUP = 2RE 4 81 & FHGER » M1 E ¥ P end | £ ¢ & 2L(LCS) & WordNet
AR R R .,T—?—F\?"#Ell/}i dee 3V 3-2 A7on

PATH I[(wi, Sensey), (w:,sensey}} =

2xdepth(LCS)
depthiw,sensex) +depthlwosensay))

wu PI[ (wy, sensey), (w, sensey]} =

(2)
(3) VECTOR 3241 A 3 A WordNet # eiifze e £v, v, » £ & * Cosine 3+
B FRaup iR o oo N 3-3 #1oT

——
v, Uy

VECTUR[[:WPSEHSEX:], (wz,senseyj) = |1-‘:_||1r‘5| 3

Lietal.(2006)zu 5 H % @ * PATH = 2 X FE I @2 BB R AP WA » BREAE T i
§ x> F15 & WordNet # > A%} B ch& BLARR & o @ AT K hE SRR R 0 Bt B
TEF AR 3P dER (Depth)s i~ ¥ E 0 g A8 5 = PATH 4 WUP & 3
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SRR LE P E L Ffrd R anE AR oA A% #ic@l R * VECTOR HLE
Flt o B E T o sim(wy, w) FE AR DR S B e 238 4~ 6 4
len(w,) or len(w,), if w, =wy orwy, w; in the same synset
. 0, if wy.w; have dif ferent POS
imiw,w, ) = ’ - 4
sim{ws, wy) NVsim{wywy), if wow, € Noun, Verb “)
AAsim (wywy ), if wow, € Adjective, Adverh

. . ZXPA.TH(':%H_,SE nsax},':wz,.sa nIE }'} )C[-VUP[Z':H'-_,.S‘E nssx},':wz,.sa nIg }'}
NVsim(wywy) = maxy y - ) : ) )
i " PATHI|\wyze nsex ) wo.senss }":':'-H-VUP‘__'._"«'F:,.SEI neey ) Wo.sense }'}:I

AAsim({wy,w;) = max VEC TGR((W ,Sensey), (wz,sensey}} (6)
2. F3P8 ¢ IELIE LD R (R D+ R E)
FRB L Z 2 ZAAANRI TG Eggg:j\&fj €57 f;s.;}:we T € Joint Term

\ector > p € Joint Phrase Vector> A 7 2 & 3% — W 4fp? cnFH B I F P dpiv Rk < E
Bkp ={p_typ_ty . pty, ) B ¥ pty s FFpd N B F R0 2 Fsim(w,p) 973
B gt 7-10
sim{w,p) = maxy sim(w,p_ty) 7
1, ifw= p_tl.‘, orw, p_tl.", in the same synset
0, if w.p_t, have different POS
Vsim(w.p_t,), if w.p_t, € Noun,Verb
Hﬂslm{w,p_ Lyl if w.p_t, € Adjective, Adverb

He s.m{w T t.‘,} (8)

. - . -
:xFATHl_r_ (wesnzey ), I:_ﬂ_t:II-_SE‘i’!SE'y }=wup ['.14'_.39?!391 ], I:_ﬂ_t:II-_SE‘i’!SE'y )]

(9)

NVsim(w, p_ty) = max - - - -
NVsim (w. p_ty) *Y pars( (waensey ), (p_tysense, ) )+ wurn|(wsense, ). (p_tysensey |

AAsim(w,p_ty) = max VECTOR((w,sensey), (p_ty, sensey) ) (10)
3. PREPEZFLN ”1&(}1&1‘?‘ F)

TRETFLFAAMNAS L Ha A FAp AR S AR D BRK
Py, P, € Joint Phrase Vector > 4 P & — — W ¥{p,p,? 73 FFH NG P AR SRS

£

B BRp =P tep by e byl BV gty s P ER Y MOBF R
Py = {Ppty Pty Py by} B0 pp by s V3P inE N B350 0 2 sim(py, p, )0
PHE 2 N ea N 11~14 7w

sim(py, p2) = maxy y sim{py_ta,pz ty) (11)

len(py ty,) or len(py_ty ), if py_ty = py_ty orpy_ty, bs_t, in the same synset
H o il t £ 0. if v, _ty.p0;_t, have dif ferent POS (12)
E P sim(p, tyed; ) = I . .
SR NVsim(p, ty.Ps tyds if Py _ty. Dy ty € Noun,Verb

Adsim(p, ty.po teds If By Ly, ty € Adjective, Adverd

Lorhf i
2w PATH( () L ppFonse ;b T Fonsey )] N ([ TS nEe (b ,_s'sr.ss}

! = -
A ['ﬂm'yl—c'*'-”p‘ ) = maxyy PATH((p, Lapsonss x )by fysonssy _J|+H. UP ((py _tapsense xl(p; ta s'sr.;s,___u (13)
AAsim(py_ty, 02 ty) = max VECTOR((py_ty,sensey),(p,_ty,sensey)) (14)

(z) o3RIy
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APETERIFEFFIPFIRFAANR ST HE 0 BFF & % Joint Term Vector
F= Joint Phrase Vector P = &£ 5 ~ 2 FE Bowip > g ;\. Joint Term & Phrase
Vector» £ |3 R iR~ 25, 820 % H iy BSARIFF R HE A H BEK Joint Term
& Phrase Vector = {fTFl,jTPE,---JTPf} > S, ={Tn P} ={TP,TP,, -, TE, -} >
5; ={T;,P.} = {TP, TPy, TP, } 3 * 44 Li et aI (2006) %+ %_% chér F 4p 2 B 3t 8 =
;é YRR RFFAE A 0 L F R4 R (Semantic Similarity) 22 =
B g 02 & (Order Similarity) » &3+ ¥ 5, oS B8 hip 00 & » 32 5 9 Bde™ -
1 #EaF+Fipnk
Joint Term & Phrase Vector #7§ TP, » & 91+ 5 N 975 TR & (71" 4 ¢

semy = {max, sim(JTF, TE, ), max, sim(JTR, TE, ), max, sim{JTF,TE ) } (15)
Joint Term & Phrase Vector #7§ TP, » 25\ #75 TP i {71 ¥ !
sem, = {max, sim(JTE,TF,), max; sim(JTF,, TR, ), max;, sim(JTF,TF,) } (16)

Boisd e F ang LAk 0 F & ™ cosine similarity %3+ % -

. ey -SET
Sim_.. = —1 2 (17)
[lzemy|l-llzemy ||

2. PEOFIBERNAE
b3t B sem frsem, D o AP T B E - B A4 S L4 “U}*imgffh“%”fij PR E
AR E S0 orderrao v e Norder,frorder, » B iAo F A B AP IR GO

llorder) —ordery ||

St oraer = 1= | Tordery | (18)
3. P E e EMApA
A 2Rl BEMIAFAANAFE SN P E o FAp A
Sim(S,., 5;) = aSim g, + (1 — @)Sim 4., (19)

#¢a=1-ma Lietal(2006):% 5 rx,ﬁgjéilﬁ + 3205 a €(05,1] - E5im(S,,S; > L
T BR ARG G RN akg 1T Walker(2008) R & T i <
LR e ﬁﬂ%%%'ﬁéﬁﬁ fRp e e B S AEELR
OB EELSIER
ARt 7 i Walker (2008)#7 % & ¢h7 fE A B (TL 2 FHimA 50 9 F ¢ # ¥ on

gy £ 5 T ’F H 2 e :{ﬁ};‘é&kﬁ TOURE T R R o 2B RPAeT

(=) FZRPFZ ;a KR = “‘ B 3 B4 5 B F 3 (No Patchwriting-word string)

(=) xBEE LT k&3 % (Patchwriting-substitution)

(z) =HMZFE 4@%! % ¢ Hi 4 3 3 (Patchwriting-addition)

(w) :HPFZE LR Y PR T 3 (Patchwriting-deletion)

() BPFFEEER > o 2% (Patchwriting-reversal)

~

[S%)

AT HEY HF R E 5 PAN-PC-09(Potthast, Eiselt, Barron-Cedefio, Stein, &
Rosso, 2009) ~ Clough & Stevenson(2011) % # #= 3 “Developing a corpus of plagiarised short
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answer”® A A F Ao d NFHREY ¢ 3 AR EIATHR AT UL EE S
BREERom S TREALHHRINBFLIE 2 GBI R AR 2OET A
F1 3 #-i¢ * Precision ~ Recall - F-Measure ¥ 5 :=Zdpfh » X2 By @ % B - F 39
) E (T P AR T € BT R R o Bt MAL P IR B T PR
o Fiia oty L i dF'f ¢ ofg % wREt ezl £ F ;’%’tbggf% * dF—f 1fEp gy
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Abstract

Recently, academic researches have been getting more and more attention. Along with

the advance of Internet, it is easier to obtain information on the web. It leads researchers to

copy someone’s ideas intentionally or unintentionally. In fact, many researchers’ recognition
of plagiarism is incorrect. Hence, there is a requirement of an environment which can help
researchers and educate them detect whether their documents are plagiarized or not. However,
the existing plagiarism detecting systems can only detect simple plagiarism, and the systems
are not able to instruct researchers to paraphrase sentences properly.

In this study, a new plagiarism detection method for detecting the paraphrase behavior of

modified sentences will be proposed. Using the syntactical structure to reveal the semantic
similarity in order to identify the plagiarism, automatically analyze and determine whether the
paraphrased documents are plagiarized or not. We are looking forward to tell user which
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paraphrased technique they has used, let them know if their paraphrased way is plagiarized.
Keywords: paraphrase, plagiarism detection, syntactical structure, semantic similarity
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