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Proposal of a Plot Classification Method for Reviews and
Development of a Plot Hiding System
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Abstract: Users can write and read reviews of items easily on many Internet shopping sites. Reviews on
items including stories like novels and movies contein spoilers (undesired plot descriptions) along with the
opinions of the review author. In this paper, we propose a system that helps users see reviews without
seeing plot descriptions. This system classifies each sentence in user reviews to plot or non-plot and hides
plot descriptions from user reviews. We tested five common machine-learning algorithms and our improving
methods for plot classification. Finally, we conducted a user study on how much spoilers are deleted and
how much useful comments are remained when using our proposed system.
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( LEa—0fl ) Half-Blood Prince is easily one of the better
books in the Harry Potter series. Several of the chapters
are particularly well-written, with great suspense and im-
agery. After completing this book, I was in a state of
total shock.Before reading this book, if I had to make a
list of impossible things that could never happen... Snape

killing the Headmaster and fleeing the school with a bunch



of Death Eaters would have been right at the top of the
list. But, I'd have been wrong. I had a very strong feeling
that Dumbledore would be the one to die in this book.

However, I never saw it coming the way it happened. The

disturbing ending leaves you frustrated in anticipation of

the next book. (Amazon.com “Harry Potter and the Half-

Blood Prince” [ZX{§5LE1—&Y)
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LE2—nbEDEICHOLT LERET DO EE X
LHMENDHD. LE2—IZE, HOLTLICHSOTWVIEEH
5F CICHIZKWEER®H D, FilE LT, “kill” < “friend”
DX IFEE, LT LORBOTDIZEFEMEN, &
O CUAMTIE A Sz < v, i, “think” <° “read”
DESRFERL, TAT LT DL E 2T ORBEELRS O
WWELEHIN, o CIEEASIZVL. L,
NIRRT ROl b A ) ZeV i 2 (s R Nl = 4
HThireBEzLND.
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WICRBLIND. £, XL p, P THHEEE wy, HEL72E
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HARIIZIZL, Naive Bayes (NBayes) [12], Support Vector
Machine (SVM) [13], =¥ A7 1 » 7 [E@lf (Logistic) [14],
RER (D-tree, EMRANCIE C4.5 ZEH) [15], k-nearest
neighbor ¥ (k-NN) [16] D 5 D& H 5.
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1 KhT7 IV OEMT—FOFEM
Table 1 Statistics of ground truth

23v7 | N | DVD

M 6414 6334 | 6966

g (B 2 [FEL ) 3603 3539 | 3761
HLTULTHDHIXDOK 1523 1602 | 1357
HOT L TRWILDOE 3484 3225 | 3445
BERTHDH DMK 2770 2567 | 3065
BRTROLIOK 2237 2260 | 1737

HITE DO—BDOFRLE % 5 72012 Fleiss D k 475 [17) i
Bl 58, a3y rohTa) T0.612, INEoOH
F2Y T0.544, DVD OH T TV T0.466 & 72 ->7-.

3.3 FHMBRE

FHMEREL LT, 59 L ThHXOHEICKT S F
ZHAWS. FAE (F-Value) 13F5E (Precision) & fH3E
(Recall) OFRFIFEINC LD FHENDFETH Y, Rk
KOGy TIR BT [18].

3.4 2HEH

T —F OVIRAL D=8, 10 3 EIZZZEMRIEE (ten-fold cross
validation) [19] TRHliZAT>72. 7ed, A7 —Ft v M
2507 T ADHBBHEN R DA BT — 2 Th DIz,
EHEEHZE T oY T T DOFRICL 0 BT — 21k
LTWo. 72—, BBREEOMERITHW D B
KET 5. 22T, BskE 10 @25 2000 8, =L@
PEE DR KEE CEL S CRHMEZIT > 72, @SS, 100
% <% 20 P =12, 100-1000 f# £ Ti 200 B =2,
1000 1 LL_E 1T 2000 fHFB E (ICHRY 9 2 BB OREKEE T
BleE®i. ks, uY AT ¢ v 7 EIHIEEHEICHRR 23
20, BUHEORKIEE TS EHENET Lishotzrz
O, BMEE 2000 [HE TEEIT L. OB, FHICHW
ZJEMENE, Glover HOFE [20] IZHEV, 5T LD T~
COMAEEREOEBWVIEIZEIR L., F/2, 7—% kv b
, HBEEA 1 E L2200k, ZOMAEKREICE
59, BEELUIRALRNWZ EICLE. 20, &’
PEE 4000 fE ORI BMEE DR RXMEICET D (R 153HR).

3.5 NR—XS54Y

AFHEO BN, HOTUHEICHE L2FE T LY X
APMANERALNNZTHZ ETHD. Lo, FoH AR
HIEFEE, EROBERGE YO T UG LS
EEWART, KFEFETALITY RLAOEENENTZTFROVO
NS> TBL ZEFEETHS. BRAOSEEE, LE2—
IRV E 2T OBERPENNIZ DD THB0ENENET
LHHDTHS.
FUBELTHLTUENE I DERDIZEEZOF AR
T T UFNIRHERELD DT UEnE 50% T o ORE
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(a) comic (b) novel (c) DVD
1 #7103 ) XALDFHE
Fig. 1 F-value of each algorithm
FCRETLHHOTHD. ZOFEOMERIE, 23vsh ® 2 BRMEICEDHIEL OB (IR
F Y T0.378, NI TF U T0.399, DVD #F 2 VU T Table 2 Method using opinion classification vs. method using
0.361 & fcﬁ - f’ plot classification
Vt:*@%i%ﬁ%“* ,Mﬁ&ﬂméﬂti%%% iéb% o
NBayes 0.709 0.646
S 7 71 = | 7 -
fbfiwkﬁgb,aﬁ&ﬂm%@@ﬂofi%&gﬁ asoy VM 0.696 0.586
CeRBTHDOTHD. KR TITO H O T UL Logistic 0.688 0.583
ERILC LT (TR TEICT) BERMFEIToT-. NBayes 0.749 0.695
o8 CERAAAT 5 101, A SCE R E s Al s SVM 0.736 0.627
IR — 4 & 5.2 TR BT . 67 LA e 0.724 e
- EA e ayes 0.663 .
DR T — 7{1’{/'5}# L72BA AR, ML Ea—T DVD SVM 0.639 0.536
2K LT, FUFHEEZHWTT AT 2iTo72. 3 Logistic 0.636 0.538

ADFH L, B ERCThDNENEET 5. £ 1

ICBERTHDI O, BERTHRWIXDOH%Z/RT. Fleiss D
kR ZFFE LA, a3y s BT 3Y T0.531,

/N7 A T 0551, DVD AT =) T0.463 Lo 7-.

3.6 FHEfER

1—(a), (b), (c) IcENZE, = I v 7, /N, DVD
DOEHT A OFERETRT. kNN TiE, k%1, 3, ..., 39,
41 AL, RBERORNP-7219 (=2 > 7)), 5 (Uh
i), 23 (DVD) OREDOFERAZRT. WTFNOAT AV IZE
Wb B 200 2 £ TlE, NBayes, SVM, Logistic
D 3 OOFEMITITETIFE A LR LN, 72721, 400
Bz TL % &, NBayes B00BHC2 0, ZENBAWT
LT ENHnND. mbELS RoTeRDOETHKT S &,
WO BT T VIZENTH, NBayes, SVM, Logistic ®
IECRWZ B350, —F, k-NN & D-tree i%, 73
FELD PR VIRWEIZR> TV S.

*ﬁﬂﬁ%gz IRBWTHE, BT —FBERITICRD

, WILOWNZ X DYﬂ1h‘f¢ﬁn75‘1&??é@[’iﬂ75\&)é. L
75)1/, NBayes & SVM i, RICOWNZFEFIT D Rl % £F
D, WMRITTICR SRR FEME T T4 A4 7%
BOHE, FLZORENMES ZLoTNEDIEEBbhs.
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EHT IV ROETNITY XAATFERRbEL o7
BV (LA, BB MEED) OFRFIC t BEZITY, T
VXL THBEND DDEDEMRGE LT, FOREE, =
I v 7, /N, DVD O% %7 TV IZHWT, NBayes i3,
SVM, Logistic, k-NN, D-tree ®ZNZN DTk E DRI
HEEMNR LN (p<0.05).

Fiz, ThENOREEBEOIC, ERABICEDT
Bl LR ER 21077, BEASEICESHiEL, M
WA JEMEECE 100 18 F Tk 20 B =12, 100-1000 f#E T
13200 35 = (2, 1000 f# 2L 1% 2000 {3 = (2] 9 58
HEHORKREE T ET TR, BHETERLDO T~V
EOMEEREOEWVIEICER Lz, ZOfRERNG, BR
PEPDIEfRGT — 2 N HERSEEZITY, BREHESN
TRHZH BT U TIRRWE BT HEDR, 6T g
DIEfET — 2 NHEBECH BT CHHETT 5 FIEICHAT,
FEMENZ &Ry nDd. &£ 73V, KT AT XA
BWTtREEITo72E A, bOoTUHEOFIEEER
SO FEDORIS, A EZENS RO (p <0.01).

INHOREREE LD E, NBayes 1%, B ELD
FEREbEL, BN >MOE2TOT LI Y XAIKL
T, MR EERENA LN, F72, NBayes &, FEIZ
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HoT UNENOIEMT —Z b8 3 5 5k, &
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ZOETIE, BEFEOBRICL Yo — O E AW T
KE2ITW, HBOTUNHEOMELLETHZLEERD.
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4.1 A&k

LB 2 —ZRAE L7RER, B AL BB D IR
BHHT L THDZENEL, WICEBELDPBND L,
HOEFTLIZRVIZSWEWND ZENmhoTz. LL, ¥
Y N & BB LT SRRITAFIEL, £RENOFED HEBLA
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WER L L TR, EELO—RILE1TH. T
b, BN (F3EESL) 2RTEAELFNE, &
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HZ LT D, il LT, “Peter finally got married with
his rival Sally. ” &\ 9 U BT 285 N4 & —ik
b4 2% &, “(character) finally got married with his rival
(character). 7 LW H XA/ HND. Z T, (character)
WSHENRG ML ThAZLEeRTH T THD. EE4
IZOWTIE (author) & W9 % 7 TRELT 2. 723, DVD
73 TIIYHEL BB TEX 50T, JHEAIZOWNTD
—fbT 5. Fl, LELTETA T AR SCCHEL L 7
WEBS A L Ea—IlESZE L HD. £IT, LB
SO N& E T EBELFNCONT S, TOMALE LT
— LT 5.

N4 DA DT, KIEEEFRAESH DN T —Z < —
AR LRASHET V7 ORI DA T A UEEES, ET
Amazon.com TSN TNET A T L0 L EFIHL
fo. TAT LORN AL, T A 7 LOME RN TR
ENTWS. T, AMT—H_X—RIZEENLEND, +
VIA UEFET AL LS ORE L LTSN TV HEEE IR
E, BolBBE NAFEEL L CRFEL.. ZLTHTAT
ORI L L NAFEEL ZREL, MFFELT AT L0
B SLOmFIZHBE L TWHEE BRI AL & LU CHERT
LIl Ll FEAEYHEA IOV TE, Amazon.com
DT AT LD AN—=VHICRE ST TRENLTND
e, TON—U b L CEM L.

EROFIET, — a4 (F&LTI—1 v /3R80
AR T LT sz EnTcE s EEbRS. L
WL, TITRT 7V AL, ZOMOHIROARNITA N —

*2 http://www.census.gov,1995 FE K
*3 http://www.alc.co.jp
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FAWETF—% (2100 TA T AICHTHLE2—) 128
T, BEOT AT AHTE-HEZIEHAEELE LT A
b GEHAEFEY A B EFRSR) 1B L. WIS, LEa—
FOEINZBNT, FNEFNOHEGEEHR~, FERFED X
MIBGEEINTORITIE, FrfFiEe LTk L7,

4.2 FHE

3EOFEETNIY XAMOIREROR & [F T —
vy FEAWTCEME L. £z, 34 HTRLULEZFGEET,
B E B EE T, BEO KL LOBA (“ORG”
LR, N (BG4, EEA, EL L FOMA
4) b LA (“CAN £, HaEs ik
L7238 (“PECY LR35, A& LFAEE— ML=
A (“CAN4PEC” L#i) D 4-o% ik L. S MERE
D EH o7 NBayes, SVM, Logistic (Zxt L C, HFED—
AL D HEZRFE LTz, FEnOicEmE o oRs
BERE 2177

T, ALO—fk{b (CAN) [ZFEHET S, 23y 7 &/h
MOATIVIZENTIE, ORG LY CANOLFNFHE
MENWZ ENGnD. i, aI vy L/AaiEliRd 5 &,
INRD TR —BACDEIR DK E N LB Gh 5. T,
INELD T ISR A BT DX G N3\ T2 & b .
a3 v 7E, HECH S CWARWARTIORET, A&D—
BAEDOBENRDE Y EL ozt Bbns., a3y sl
NFRIZKRT LT, DVDIZ—ALDZIRNRHE D RS H7au
ZDBM & LT, DVD ORI SUTITFEF ISR S D3
2L, BEAWANR D EHBTE RN Z ERETH
N5, FOHbYIZ, DVD IZBW TIIHEHES BEG AW
ZELTHOLTUICHND Z ENEL, R X2 708
N2 7RI LS RB& a2 LTnWDd. Lal, HHEA
EETSUTIIHE B RIST L TOHEEL H 5720, JHE4
LT B Z LI L BRI, 3 v RN N T
B NA e — WAl B Z LI L AR T o
iz b,

Wiz, FAFEO—L (PEC) IZERT 5 (K 25M1).
WA T 2 Y Tk, PEC 12 ORG LY & FEAE WV,
CAN LA EERAR N2, —J, a3y s T A
VIZBWTIE, PECIZCAN L0 b FENEW. 202
EDD, NG T TV TIEAL O— AL 43 ICHERE L C
W2y, a2 X v 7 TIEAL ERBEIN TR oI AN
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Fig. 2 F-value for each algorithm with generalization (under the optimal number of

attributes)

L bolctBbhnd. EBRICFAEL L T—KILIH
THFEEFE L <% &, Negi, Husky, Cooro, Anima,
Grumply 72 &, NMAFHEILIIFEELRNS Y 77 X —4 0
ZL b, £z, AMo—Bib L FaiEO—
WAL DO ) %47 -7 CAN+PEC TiX, WFhoh7 Y
BV TbRbRELI o7,

NBayes 123\ T, A ERFAREO—RLIZ L 2 FEDM
FICHHIBEZERH 2008 5 0%, t REE AV TRGEL
. TORE, 2 v 7 2 TL ORG-PEC [H, ORG-
CAN+PEC [, CAN-CAN+PEC [, PEC-CAN+PEC ],
INER A7 3 Y Tl ORG-CAN [#, ORG-CAN+PEC [#iZ
WA AEEENR SN (p<0.01).

INLOFREELDD &, NHO—MIIE, NHAT
IYTHYTHS Z ENhote. FFEEO—bX, =
v I HTIVTHEITHDL I LB Ghol. N LR
RO G E BRI LT=HAE, ETorT I VBT,
BLFMNRELS B ENpmoTlz. FRZ, a3y o hT
TY L/NRIT TV THNTHD Z Lotz

5. BT LIERTVATLOEE

HOTLERLTLE2—2RoNDXH5ITDHVAT
AEFE LT BEVAT A, Web T 7Y r—a v
ELTCHEELE, V=1%o KT a T AL Java h—7
Ly hCTHEELTEBY, 2747 A NTrT TN
& JavaScript 3 DIAE N7 HTML TEEIN TS,
PSP R0 7T A, RIFESATV D e-commerce
A FDOLE2—IZx LT, £X% (span) ¥ 7 THY, &
MEICHHT UL LEDRa T EZHDIAA TS, A
Tl¥, e-commerce ¥ k& LT Amazon.com & *f%R & L
2. HLTUHLIDOAATOREMICIE, A EFFFED
— i b %17 > 7= NBayes D7 /L3 Y X L% HNTN5,

FUHINEZET VLY, XTEXHLTELLEDRA
a7 PEHINS. LR —ERFRRTHEIE, BELY R
ATNENXE T TA T A R 7 I ATRTZE
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Most Helpful Customer Reviews
Aok ‘c They keep getting better August 28, 2005

at: Pay ack | Ama: erified
Oh man guys. Tsubasa 1. 6 is probably my favorite volume of the released volumes.
Volume 6 has so many crossover (not quite the right term, but oh well) character and references that | was grinning to myself throughout
almost the entire volume. Del Rey does a pretty good job of explaining where most of the characters came from originally. Plus, one of my

alltime favorite CLAMP characters, Seishiro Sakurazuka, has a big role which | have a feeling wil get bigger.
©Oh, and the drunk scene is definitely not to be missed. Sakura and

Fai are so funny! Al in all, definitely my favorite volume. A lot happens, even though they don't find a feather or change worlds, and it
definitely leaves me hungry and anxious for volume 7 this october. Oh, CLAMP's kawaii cat shows us too!
Comment | Was this review helpful to you? | Yes No

K 3 #\RFEEMAIAAT Amazon.com DL E = —
Fig. 3 Reviews displayed by our proposed system in Ama-

zon.com

LT MEAEILEED L CEREES (LIRS L
NTED. BLFIZOVW TS LT U EHES NI LA
EL7EY, B<BYVOELEV T LICLVIERRICT
LZEBREZLND. BLBYVOELEEGAIL, BEVA
TALATLE2— IR 30X icFRrahs.

6. WERERIRR

6.1 EEOHM

AT, A M=V =2+ 2EERLRC—F
DTENTRIZLS BN DERZ ANV EERT D, 4 EIC
T, MBEVATADRDLT LERETEDZ EIIRLEE
B, RENLERETCERITVEER TV V. 22
TARBETIE, ENETFRINLERDLILERETEX D NE
WFET 5. BEHLEL Da—HE, EVRZ VSRR
T, VEa—XEFHmAZWVERDIRS. L L 100%U 0
FENRVEHECTL L2 —LEHFFRITTEHE, FEAL
LEa2—URERORL DI bBA6ND. £IT, 72
HREL DL Ea—XERRFLDD (THRLLEWL
Fa—RERT), ZLORIANLERDILERETED
ZENEETHS.

F7, LE2—Z RIS, REZNLERD IR S
TV DIZTTRL, FEABADOEEBREIZENTEEIC
2B (LI, AR BERINTHDHFRLN. &
b2, —ERFEFORICR > TS LT, LE a2—D Xk



BIANTELT, ALA—XIIHODHLHFNR. Tihbb,
AT MEENRZ ANV A, RV ED L E 2 —RoR
T, FLIVEVAERRIORRE (LI, AHAER
) TEHL, 2B OLEa—0OTRPHER SN TWA
SRR

RETIE, HDIRZNVIEREREER L TZROL 2 —
TR, ETORFOFHASERRIZEA LT, EROBL
NHEESHALZTE, 707 LA THE 2 Tk L ik 5.
BRI, MO I AVIERERICBWT, COREZNHICHE
NHLINEFTRD., £, LEa2—XEEERIILIZEX
2, EORERMETZN T NI OWNTHET 5.
2B, FOREA MY —DFEMI IOV TENNLTY
HERENLVERBEUDIMNE, NMZX-oTHRARD b,
FIT, INETOEIRZERTHE LT ML D
T—H Ty NTIHli 21T 5 O TIEARL, =T Licth
2R B N LN T & D AT D W5k S5 TR &
19.

6.2 FANLTHAIXLEEFRLEXDHE

R E N UVHEERCRICRT 5 L B2 —FoRR, FHAERR
ORREREL, HOTUNME BRANE JVF L0

DOVERELLER AAT 5 .

WERE EBRICHAT 2T -2y M, RbHLT U
HEAE RN/ N T ) ZHWD. 3 EICHW A
AT IV D100 EOT AT 06T F AT 10HOT
AT LEBIRUZ., #B#I1X7 A& L, TOEIC 227 D
EENLT53.6 RTHD. HEBREIL, L E2—DRNERT,
BXBRLZNLDEINEFHBRIOEI DEHETD.
FWBRE DOPETNENEFUET — & L B2 L, SHE
DL % FME & 5.

Jﬁ#é PETRE, LT UNHE, BASHE U4

DEOIOTHD. HHT UHEIL, NBayes D7 /L=

URXNEA, AN ERERBEO— (L EITo TG LA
a7 xEHEITHMEL, z&nvﬁﬁﬁ%ﬁMéﬁfﬁﬁﬁ

5. BREIL, 35 HOFIETRDIZAaTEH LT
@L,Xﬁﬂvﬁﬁié£méﬁT§MTé.7/&A%
BULIERTT D0 E 0 & — MR CIRE L, DR %24k
S THHIT 5.

RE NV EWERELIEEO L E 2 —RpAELR 41277
TO%LL EDENR X N VIR DR, & 53 U0 M
BERASELIVEWLEa2a—RRELERSTWVD., ZHUX
I—PREmNR XNV EBATES, <o r
o —XNERTETCNDEHLT UEOFRMENTHS
TEERLTND. 5% HAMMIT L E 2 —RARENED
THZENS, =PI F AN VERREE 70%~90%D#
PHCRRIET D E VAT ANL D RMICHET D &V 2 5.

RE NV EERR LT BRORAXRTIEEZR 5127 T. R
ANVERGERIZ D BT, HOT UNHEEBERSEHOR
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Fig. 4 Ratio of shown review sentenecs
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8 ERFEREO— L BT T B LA a7 28 LIZiEE
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DD, HHFTLTHDLL LT L E 2 —DROMERF
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