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Development of Chinese Plagiarism Detection System

Based on Google

Advisor: Dr. Hao-Ren Ke ~ B.M.T. Lin Student: Ya-Wen Chang

Institute of Information Management

National Chiao Tung University

Abstract

With the advancement of information and network technology, powerful search
engines facilitate information sharing.However, users who lack the concept of
intellectual property rights usually abuse the information on the Internet. As so far,
there are many plagiarism detection: techniques, most of which focus on regular
grammatical patterns in English. Few plagiarism-detection methods were developed
for non-regular grammatical patterns like Chinese. This thesis builds a plagiarism
detection system for Chinese documents. The proposed system is based on the search
results of Google. Considering the concept of the revised longest common sequence
(LCS), our system calculates the similarities between the results returned by Google
and Chinese documents to be examined. The empirical studies show that the revised
longest common sequence can significantly reduce the occurrences of false positives.
We expect that the development of this system can teach students to respect
intellectual property rights of others.

Keyword : Google search engines ~ Plagiarism ~ Longest Common Subsequence (LCS)
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[17] B § iR 3 22 7 < vg & & = 47 1 4 s (fingerprinting) ~ 3747 se3* (term

occurrence) ~ 11 % J & 4 +7(style analysis). ¢

T s

(Plagiarism Detection)

sl R BRI

(Fmgerprmtlng) (term occurrence)) (style analysis)

S s G R I Bt
(Shingling) (Hashing) (Text Stru.cture (Llngu|_st|c
analysis) analysis)
A e B
(Fuzzy-Fingerprint) ﬂjy L B
(Vector space model) (Suffix tree)
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221 g X

tp =) (fingerprinting) i & Manber [11] » 2 A i Ag @ * el g o iRl L0 -
¥~ e F R F RIFET 24 PRI = - Manber ) Rabin Fingerprint scheme [15]
LA HE - B 2 A A p nfpirasnl e (fingerprint) 0 B e AFALE R
o #Fingerprint £ 45 1 4p i 2_ < % - Rabin fingerprint scheme§ % F T §_i% i 52
& $c(hash function)#-— B s Feng 2 3 5 - FiciE n - B L4 il fiis Sl
WA FF 2 RAZAAR TR V- 25 AR TP AL AR 2L
Bl tpriRE - R fowr 44 2 & 2 Fingerprintgi 4 (collisions)

¥ % dp g R g5 R] k st 5 COPS [3]> 0% #7 + (sentence) & 3] £
Hokpoardf s afes TREY L 5d v {244 dn 2 2o
WARR o B TS 4 Rk en R UG G AR e o a0 AR
R F 8 H 2otk g Rl e @ H L fy e

&> EDEAA - P A HF TP e Y & - 3 (word)fE 5
Shingle - W% 4 2= 2 D*? Shinglez 8 i+ > 2 @& # % ri— -Shingle - % 1 % F
PN EZ B[S e

201 38w Hols [2]

<~ i D:(a, rose, is, a, rose, is, a, rose)

S(D,4): {(aroseisa) » (rose isarose) > (isaroseis)}

B TWehx s vd 25851~ Q2)E 1+ EAB2 Ferjp i
(resemblance)(= ##.5%(1))¥2 # 7 A& (containment)(= #7354 (2)) -

IS(A)S(B)|

r(A,
AR =smusE)
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IS(A)S(B)|

c(A,
c(AB)= S

)

ok sV 4 wakn] [4]7 02 4 * IDF(inverse document frequency) » & Fx Z 7R

FhT R LG ARG RNEAGT R oA AL F 8 STy R

FPAE Suzt(term occurrence)shfE A R BB L2 1TE 0 FlAW R Y ¢ F FMAY
PFHAERAL T EA A A T BT NA HY - BERLFA 2
R f 52 5 F@a v gAn e Tl i s 7 e b - kAl g
4o p B 4f & (text summarization) ~ F 3t4& % (information retrieval, IR) » <= i+ £ &
(clustering) =4 # (categorization) <

SCAM(Stanford Copy Analysis Mechanism) [16] % & # :#74p st 2 % & 44 %
Yoo BB K E 5] g H(inverted index) Kk f5 F < 42 ch % s (chunks) 5 2 2 R T 1

AEF - FAFE FHRA)TERHOF S AERE TS AT EL o - Kk
W F o F - gt BT R 5 35 P £ B (overlap) R i o dE \éﬂ?‘;{:éfmifu{chunks
FHAN AR B Fr FoE o B HIEF L A BT S ﬂ\f#ﬁaﬂ‘“@r& - SCAM
KEP®RBo F@(word) i 2> By kil gslismddkF- B ¢ 4(setof
postings) » * i # 4 f%F 3 B = F- BWEAFTNRAFBE P 5B
Wimdr NIRB= o F FATIEY ERIIP O RTES B g ALHITP AFTREPN D
v ot JIF £ 7 [ (vector space)snE & o 4 AR5E (Cosine) 2 5N fadp i & 3t

B R AT G RGOS o FREP &R LT ¢ COPS 3]k & &



sim(R, Q) = —— 0 Fi(R)'L:i Q) o
R R Y R Q)

29 0% %ifchunkz €+ £ F(R) schunk i &+ 2RI Mzd: F(Q) 4

chunk i~ 2QMmen=td#c simR,Q) * % % FRE 2 Q2 4pMAE - £ 2 K
M VSM(Vector Space Model)z ]+ -

% 2VSM ot [16]

% R=<abc>» Q;=<ab> Q=<abc>> Qs=<abcdefgh>> 9=1
. 1*1+1*1
sim(R,Q1) =———-=0.82
(R,Q1) ]
* * *
sim(R,Q2) = L1+ H1"L
\3*3
* * *
sim(R,Q3) = LTI 6y
\8*3

d i b5 hsim(R,Q3) 0 T MR VSMEFE B (RS & § 4 a0 SCAM
' RFM(Relative Frequency Model) i% it & if 4% B
RFEM = j\: Y ﬁi;\ (4) HEoR
2
ZWiEC(R,Q)ai I:I (R) ’ I:i (Q)
PINCANC)

H¥ wec(RQ) A AcT AR £ M AY BREQNF ¥ - XA WAFE 5

subset(R,Q) =

(4)

sim(R, Q) = max{subset(R, Q), subset(Q,R)} - # 3 . VSM(Vector Space Model)
2_6|F ERFMiZ & 2_{s enid % o

# 3RFM |3+ [16]

fF;»"\;L: R=<abc>> 81:<a b> 52:<a be> > 53:<ab cd efg h>» 0=1
sim(R, S1) =1
sim(R,S2) =1

sim(R,S3) =1




223 kBRI

b 84 47 (style analysis) i p ch 5 45 D BRFA T2 F ¢ hiITRB Rk A
A AEE G F - I RIRG P L R TR fom gl B TR g i &
FHO TV '1%%“?’ PR ERE G PR R TR B ARG [8] c BERE
4583 %% 2 B (reference corpus) » e v 2 BIVREIE Y 3 b (F fohg (FR
Pl o A 14 & ez (artificial neural networks, ANNS){f- 2 1;% & # (genetic
algorithms, GAs) ¥ * *t 447 % ¥ 1% 3 JH & ¥ it BBy f [8] 0 B (S
IANNSTrGAS L 53 3t 5] I 4 TLITH 2 b f
2.2.4 ROUGE

ROUGEz #%] #_% g BLEU [13] » BLEUR £ % Bfs¥rc % 2 326 » @
ROUGE £ /it i & 3% (Gisting Evaluation) o f:™ % % B i 35 & ok 32ps >
FEE T b g 0 g iz v (candidate document) ¥ 4~ < i* (reference
document) £ 4p i p% > R & 7 fEoF A G R = ok @O AR P PR L Bt T RIS
RIL o FiEEY FE LT AP pt > BRI DT g+ - ROUGE# !
AT 3 AP T

I.  ROUGE-N:N-gram Co-Occurrence Statistics :

H2b g oV 4e 4250 (5)b'”r7‘|< :

Z Z Countmatch (gramn)

ROUGE —N = Se{reference} gram, €S (5)
> > Count(gram,)

Se{reference} gram, €S

M3 ¢ i — B3 (token) 2 — fBgram> @ N £ H gram«£ & > Count

match &
FEY EE L iiﬁ&%k'ﬂiiﬁamﬁ,\ﬂgram& ROUGE-N% 1t #.5 &5 2 4p
PR ekt N E - BEENRIAF KR RS- BT A

Jert o - gram# igiE e N chE - 83 N chgramidp iR 8 0 sekka @



i+ & 4p Fr ehgram#ic £ 'f,éf? "R engramiic 0 k3 5 ROUGE-Nhs B - Bdm 3 -
EFRL4AFT BN 32 88 QL BELHER #F2 Bl BlE L RRxQ= o
Il. ROUGE-L: Longest Common Subsequence
BAAEERAEIGRE [6] 0 BREZT- BEF X =[X,%,... %] » 57|
Z=[2,2,,...,2,] % X3+ B 7)o dodk 5 2 X B 7d- BB EH 251 R 7

[igs iy i ]2 j=12,. k& & X B 79 % 3185 Rl X, =2« 614 Z =[A,B,C, D]

X =[G,AB,E,C,D,F]eh+ & 5] » # %351 555 [2,35,6] -
LCS:a Ao XfeY P K £ 2 3+ 38 B2 % 4 5f3fLCSHRA 2
B+ o

% 4LCSz &+

% 7]1: ABCDEFG
% 7]2: ABCESSSFG
LCS: ABCEFG

% 7]1: ABCDEFG
% 7]2: SSSFGABCE

LCS: ABCE

4 G|1¥ 50 ABC 3 B 7|14cf #I26n | B 5] > 2L b £ 2 3 A5

ABCEFGH #H s L+ K7

|5 a2 ke BF > ¥ EFH T F A

»

s ed H27 e A

FIFEz A2 B dm %}m P+~ ZLCSo

ROUGE-Li & 2 3t 403 425 (6) ~ = #2.8(7) ~ = #28 (8) %77 :

Reg =——— (6)

10



LCS(X,Y
o= T (7)

Ics n

(1+ ﬂ ) RI(:s Ics
(8)

= RIcs +ﬂ I:)Ics

>YeE B o #LCSA &,le!;f m-snz &

o L% Fiern™ VE-H TR ?'Jq* B#H g:if_/g”l:zlcsl?’i’Plcs':"ﬁ

RFED 2 EFapii g -

ROUGE-W: Weighted Longest Common Subsequence

II.
BB esdFEe hERKE S EESTRAL B ILCSRY =R - B2

P 2 Ap iR R R Vo BERA BiEiE B 7| LCSA #iH -

B RER FPERFERILIBWERFER 72 BHROUGE-WF i &+ pt R

% 5WLCS ]+

% B 711: ABCDEFG

\\\?{r

i % & 7)1 ABCDSSS

iz % & 7]2: AEBECED

IV. ROUGE-S:Skip-Bigram Co-Occurrence Statistics -
o skip-bigram ¥_z — B BE 32 (skip

» A E 4

Skip-bigram = ROUGE-N=2:- & %
» R d B F (tokens). & = — iBskip-bigram » § di+- 27

" ehskip-bigrams2 3+ 5 H 4 #c o

distance > d)

2

AT e 3
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2.3 Rlfh s AR M

SUN[18] % A4 d— ¢ 2 T EFESEE L7 N E 0 TR STROR - Hei

e

BZ 4 PRAGT IR AWV 2 3 A0 2 B> BHY 2 3§ B R
NEEF o FA Y M %2 L (left-right) ~ + T (up-down) ~ = T (left-down) -
=t (left-upper) ~ < = (right-upper) ~ & 7 (whole-enclosed) ; @ F g k3 = 38
Eaaicf AN bldeo P 3 W7 gk 4221r148 o
121 [26] 7 40F 51 B 2 - W RIGE A0 e B 5 f(segment) 5 i
et plE > o A & £ = i@;ﬂ;% :
I. = &% B g P~(segment extraction)
[l < &% et B (segment ranking) — M TF-IDF3- 5 & - < & 2 gLend
EHER ARBHEER P BIMFIEF > FRAFHFINEE > A2
[EFE A - - fﬁﬁ%{«t AR RE G B sﬁ?,&% T RS YRR o
N & R0k R — Sl Fe - 44 (exact matching) shi & 2 3+ &~ & %
FERF & ondp & FTalamp ik o IG5 7 MW L Aong o Bl &
B3R 41— F 4B M ehfR B —coverage expansion s 1 i K - B g o B P

SRR RIS E kPt - BT i

—=

Bo§1F5 1 FFH 5 - B2 2P RS p B gepap 57§
ThkowH g RARR MY P RGO e iR E 0 RSk
SEE R o
3iFe [28]4 2 RARAIISA > S HEEL 2R - 2 B
B HAT G R B F AT RN B A o
H % i Maximum Matching Algorithmig (730 E é720 » Bedi < 29 s ~ L3935 =
2 EAFR ] o FREEIF S ERP 4eT C WW,. W, Wi - BBe 23 L5

FREMES WL EF5- 3ahiE3@ 28l ka WIW2 £75- 3

F_&

B3 U BB NFEMNERE DI FRL 2 S RE ARG



+ B 71|(longest common consecutive subsequence, & fLCCS) s < i+ A F R 7
SRRV EF R E > TRV HEBEERFIENME 0 & 65 - LCCSZ B o

% 6 LCCSH|+

% 711: ABCDEFG
B 712: ABCSSDE

LCCS=ABC

Pk 3T [24]3% - B v BIEEH R K Sz 4 o A2 ROUGE[L0]¢h 4 st
4] » #-ROUGE = &> ;= unigram(N=1-4) ~ & & % ¢ + & 7(longest common
subsequence > LCS) ~ 4= skip-bigram & * %?;?q%f;t B+ o % N=1pF » N-gram
co-occurrence statistics® i jp|i% 5 Gl > = 3 X o1 3 A FT A BRI R
Sk AP HN AL EHR Y PR Y F A FRRIGE ORISR B2 5 0,

4 B £ £ 3 B 5| frskip-bigram< i 5 2 5o PR ¢
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B Ay £iEGoogled® 51 & chl * 4258 4 o (Application Programming

Interface, API) » -3 ¥ a2 Bris eh? < <+ 2 @ » Google Ajax Search API -

& ¥7Google @ w e JSON YA & % » #-H e eany G2 FE 2 9 A v o

FAPDLR® R - PR TRV R RIHL Y 0

SR E A R

R3S
(txt,word,pdf)

\-phRelerence

Plagiarism Detection

FATEEFRRE
N FERE
QZRUUE
Google I
Search API
[T SONGHHE H/STOP 4 &
i URL

B 3: ksindes 3B
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