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Abstruct

Recently, customer reviews about products and services become popular due to
the rapid spread of online shopping. User’s decision on choice of a product to buy
is greatly influenced by customer reviews posted by other users who have already
used that product. However, there exists both useful and non-useful customer
reviews. When a huge amount of reviews are posted in online shopping web
sites, it is rather costly and time-consuming to find useful reviews among them.
Therefore, it is necessary to develop a technique to automatically evaluate the
usefulness of reviews and show the results to users to help their purchase.

In previous work on estimating the usefulness of customer reviews, major meth-
ods are training a classifier using a sentence length and part-of-speech as features
to determine whether a given review is useful or not. Another studies aim at eval-
uating the usefulness of customer reviews from a specific point of view, such as
extracting comparative opinion and identifying an entity mentioned by a reviewer.
However, different users may think what useful reviews are differently. It is insuf-
ficient to simply classify whether a review is useful or to evaluate the usefulness of
a review from a single viewpoint in order to satisfy various users who have their
own demands. Therefore, it is necessary to evaluate the usefulness of reviews on
not a single viewpoint but multiple viewpoints.

The goal of this thesis is to develop a system that can not only classify if customer
reviews are useful but also clarify what is useful in them or how useful for users
they are. More precisely, we propose a system that evaluates customer reviews
from multiple viewpoints and displays the results of the evaluation to users. We
propose seven viewpoints for evaluating the usefulness of reviews. Our proposed
system analyzes reviews in diversified ways by evaluating them from each viewpoint
separately. The final system will be designed to provide many useful functions to
users, such as to display a list of reviews in order of a score of the viewpoint
specified by a user, or to display only reviews that are highly rated from the
viewpoint. Our system makes it easier for users to find helpful customer reviews
that meet personal preference or requirements of individual users.

Based on the findings of the previous studies on evaluating the usefulness of re-
views as well as our past experiences and insight, seven viewpoints for evaluating
the usefulness of reviews are proposed: “A reviewer shows reason for his/her opin-
ion,” “A reviewer explains a product in detail,” “A reviewer compares a product
with others,” “A reviewer may (or may not) actually use a product,” “A reviewer
shows reason for his/her rating,” “A review is long” and “A review is easy to read.”
For a given set of reviews written about a certain product, the system evaluates
the usefulness of them from each of the seven viewpoints separately. That is, the
system consists of seven subsystems used for evaluation of each viewpoint. In this



thesis, we focus on three of seven viewpoints and propose methods to automatically
evaluate the usefulness of reviews from them.

To evaluate reviews from Viewpoint1(A reviewer shows reason for his/her opin-
ion), we aim to detect sentences that contain evaluation of a product and reason
of it. A rule-based method is designed by considering opinion words (such as “
EAT 97 (benri-desu;convenient), “FEMHIT I (jitsuyo-teki-desu;practical)) and
keywords (such as “DT”(node), “7z8®" (tame)) that are conjunctions indicating
reason of something. Precisely, after dependency analysis of a given sentence, the
system judges that the sentence includes an opinion to a product and its reason
by checking either of the following requirements: (1) a chunk including a word in
the form of renydkei(the conjugation indicating that its head is a predicate) mod-
ifies another chunk including an opinion word, (2) a chunk including the above
keyword (e.g. node, tame) modifies another predicative chunk. In the evaluation
experiment, the test data was constructed by retrieving reviews from the online
shopping web site and annotating them with the label indicating whether they
express the reviewer’s opinion and reason for it. The performance of the proposed
system was evaluated on this dataset. The recall, precision, and F-measure were
around 0.8, 0.45, and 0.6, respectively. It was found that the recall was relatively
high, while the precision was low since the first requirement was often fulfilled in
sentences not including reason for a reviewer’s opinion.

To evaluate reviews from Viewpoint2(A reviewer explains a product in detail),
we define “degree of explanation”, a score that represents how detailedly a reviewer
explains a product, and propose a method to calculate it. First, for each category of
products such as “PC” and “book”, keywords relevant to the category are obtained.
Nouns and compound nouns are retrieved as the keywords from descriptions of
products in the dataset of the e-commerce site “Rakuten Ichiba”. In addition,
significance of the keyword for the category is measured by using TF-IDF for each
keyword. The keywords and their significant scores are stored in the lexicon. Next,
for a given review, keywords are extracted by looking up the lexicon, and their
significance scores are summed up. Finally, the degree of explanation is calculated
by the weighted sum of the total of the significance scores and the length of the
review. In the evaluation experiment, for a given pair of reviews written for the
same product, the proposed system judged which explains the product in more
detail by comparing the degree of explanation of two reviews.

The accuracy of the proposed method was around 0.77, which was better than
the baseline that simply selected a longer review.

To evaluate reviews from Viewpoint3(A reviewer compares a product with oth-
ers), we propose a method to classify a review if it includes comparison among
products. In this study, the method is designed to detect sentences that explic-



itly represent comparison. The following three types of rules are developed. The
first one is a rule to check whether a sentence contains both a keyword indicating
comparsion (such as “[bX 27 (kuraberu;compare) and “fd X — % —" (hoka-no-
méka;other maker) and an opinion word. The second one is a rule using keywords
indicating that the reviewer bought a new product to replace old one, such as “
HWHE 27 (kaikae;buy to replace). If such a keyword is found in the beginning of
the review, it is regarded that the reviewer compare old and new products in the
whole review. The third one is a rule to check whether an opinion word is the head
of the conjunction “X D” (yori;than) that often indicates comparison. Results of
the experiment showed that the precision of the detection of reviews which con-
tain comparison was sufficiently high for several rules. On the other hand, many
rules could detect only a few reviews or no review including comparison, since the

number of reviews with comparison was a quite few in the test data.
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function & ZIHK A — V% SVMIZHHT 2 Z & T, #fL La—0BFRHMEICD
WTH T0% D T HIFERE 2 2R L 7z

Yang 5%, L 2a—OFHAMREL L2 —AXDLDAELNIRETHE 20D
REEILT, LY 2— RS> S BRMEE FHIT 2 FEERELZ[20. 5
RESEHY - DIAINEEFE 2 TE A U, BEEZ BRI T TR T % LIWC & INQUIRER
LWORENSE LN AR AR LT, SVM Dt E22E L. FHMiliEERD
fER, MFOBEAA CHEAINREEHERAT 2E7 VLD EWEREEZ R L 7.
F 72, LIWC ¥ INQUIRER 23> T\ 2 BRI O 4 72 G A ORI
BREMGET 2 Z T, AARKL L 2—13HmREBRICOVWTORREZ &4, K
THRBEN DN 2R LT

Hong 5%, LB a—0FRMEICET 2BEFD 42 FDWHEETHL, ZNL5D
HECTHEfMINTVWE L L2 —DFAEDOREERKIZOWT, ZOAEMMEICEET
LR EORDBEVEFHE L [5]. HIZIE, Z2LOMET—HLTAENTDH S
RGO SN ERIZER LY 2 —FHAMEHEICENTH DI L, %
WEoTHEMTHo Dol eiEmOT 6TV A ERKIZZ DFHMEICEE
MK 5. AEOHERDL S, SHROMTEREICE X 28 Ic—HEL W\
EWDH o TREBRKIZOWT AR T F Y RAZHML, BET ML RIFRD
fEmEMaE L., XX 7FVRADOFER, L 2a—0RE, La—HREHOE
X, L2V —DOERBIR, L2V —0EMENEHAMICT 7 A0 EY 5 X,
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LEa—Dr[FHME, LE2—0fMiEZEREICKEREEEEZ TRV LR
WA, ERERMRZETAREDEN, LEa—TF5y 74— LEEE
DIIGDEN, MRS BBEHE WO BEDO XA TOEWD, B OMGH
OD—EBWDOLRXICHE LG ZTWD EFIRL.

2.2 LEa—»mERLTVLWAXEROSH

—fiz, FEMmLE2—T, B L TEREZABRTHWE XS HiUX, X b
7 RHEEE R ERMMANI OV TE M L TWE R, ZODMm% EH o 1-8ik%
AL TWAXRENRETS. 2%FD, LE2—XDEM LTV AL T
Hb. REITIELE 2 —XDENT 2HRIERZ L TRFIFRICONWTIERS.

B, ML E2—ICR N T7ADEMRDBEEN TV E0E2E AT 572
DI, 779 RV =7 %2RH LW S ICES S FiEke, MEFORX ML
Vo — % WD DB RO K FIEERRE L (18], #iIEDFIET
X, LE2—ODBMELIEIRAMNTADERESWE 5 RS TIHMEiS 2 X2 7%
729 RV =27, G 15 THEEZET, ZO&EZHWT SVM 7752
BEELE. BEOFETIE, BMLE2—ICMATRAF7LEa—b AL
72 SVM 7 $Ese %248 U7, HMlFEBROFER, BiE OFETIZ 0.9730 DHIFIKE
ZRL, BEDOFIETIX0.9386 DHFIEEZRL 7=

HiH e R, FPHIERS R I Nl 4 DERXE, kLU TW 25t
(THA v, EHHEREY) CEOSWTHET 2 ER X DEFEZRE L [2). #Hf
R DFE L HLEE T 2B 2 BEEE E LU, BEEE iR & LT 2R, 2K
TOHBERZFE - T, BHE#HFEZ L ICBEHE 2SR L -EZER L. Z0DH
BEEREEZ FHWWT, SUCHAN 2 BEEE O BEE ORI % Z Ot AT 2 5
MEE L, ST 55 MEDP—F Wit 503 2 O Sh3F0 B R O F Rt A
O, FHEEBROFER, BB % THD, SVM EHWEFEE T
LT TRRERBENMLETX2 2B 0holz. £12ZOFRICE - T, 7MiM
MERTEEZHTRNCEEROWLDIELL pHIATWS Z L R L -

2.3 LB DR

EROBEEHRLZL 2=, 2—FICL o TSELRIBEREE DLV
IRMCTERHTHZ. RETIHEX (EEODDZZEITL TWE ) BT 20
RN T 5.

Jindal & Liuld, L ¥ a—Hp o 2T 5 X X7 28R L [6]. sz
BB 2 A WL, 7F R M ED S HBSCZ AT % 72912 Class Sequential
Rule(CSR) L #filid h F B2 HAGOE7 e —F&2/RL. —2—XitH, H



BELVa—, AVEZ—3v F 75— 7 LDHRED 3IFHEOXEE AW EEHD
FEER, FEE79%, HEEIL WS HEEMNE SN

Varathan 51, A V=A< =2 BT 2MEDOY —_A ZHE LT
W3 [16]. gAY =F v~ A4 =r ik, BROFHINRELB L TW2ERE
UL, ZOMEHBEALPICTEHMTH 2. EMFEE RN — IR — 2D HKE
RO EOFENAE :, HBRERICE SN2 R CoBERAIED 2 ©
DELZLZAENPSHBA = F v~ A =V T 3208 L, H4 DS
BRI LT, ERmKHABORE, CNECHETREREINZEBRERO~A =
¥ 7 OWFE, PiEE, PEEE, BEREICOWVWTDOATH S LME L.

2.4 KRS DFH

RO TIEL B a2 —2BICER»EH TR WS, FREREDHAIZOV
TOAEREDHED LU IZFHEZ L TWEDIZH LT, RFFETIIEROB A
WOWTEHEREERFHES 2 Z 2T, ZANCLE 2—0F W Z5HE L 72 15H%E
2 —PIHRMET 2 R D S

72, RO TIES AT LBERR LY 2 —OFRTOHIEZIToTWVWBED
WX LT, RIFFETIES R T L1013 H  FTHEBAIC X 2 FHiifGE R 2 2 — IR
TL20ATHY, BERATEOHEAKRIIZI—FHHICERZ L Z2HEELTWS.



E3IE REEF

RETIE, HWRAEXT =LY 2—DFMAMZEROBITHFHME L 2 Ok R %
A—PFIHIRT 2SR T L2 RRT 5. 31T, ABFETHW 2 AMAEOBIA
EZTOMRL. ZREUTOWTZOFMZEREZRNRS. 328 TR, FBHRD
MG R 2 L — IR T 5 2 X7 2O E Z RS

3.1 BRA%OE=

Lt a—0ERMEHIE S 2 TH5E ([19, 17, 7)) DHIRSRES 512 & 2185k
CEREEZ, UTO7TO08E»b L 2a—0FAMEIHMEIT 2 2 L 22K T 3.

1.

2.

3.

4.

5.

6.

7.

AR 03 2 RIS B 2
FEmICRARD & 2 5 K HIZ W

Lo e DLz LT\
FRRCEMEFER Lz (B2 WL TuARY) LHEHlTE 2
A (L —T7 4 > 2) I L CTORIHAH 2

TERHBZN

FARTVWITH B

MUF, 88120 T, F#llERE RN,

B 1. FHERIRICHN I BRLH D B

L ¥ 2 —OHNIEREMC U TEHiiZ L TWTd, RBZD X 5 RiHiiiciz-
PP ETRLTOWRWYEDEDH S, ZD XD B SUIFHEOBRIN E TRLUEZ &
DERMEREVWEEZ SN, 2 THICEMOR LELICOWTHHGS %
20T, FMEORIE 722 X5 REFEDIEDLETHEVTVWI X, Z0O
L a—OBFRMEEVWEFHT 5. K31DoL b a—fFTlX 1XHD K
XXHH ) RVWOTHEATT) Wiz T HMERTT) WS EF
CH LT TREX(HH 25 ERVDT) W0 FHIEDRIARENT WS,



Bla2: BmicBROHZIERIZL

LEa2—0fid, BMmIZOVWTEKRLTWVWAEXSHIUL, ¥ ay TOXN
RAEEE OISR Y, BHMUADZLIZOVWTERLTWEXXDH D, *
T, BMICEMLTOWAXMRZITNEZVIEY LY 2 —DERAKEREVE
AL, —/ TCRMICBERD RV BZWIEE L B 2 —DF IR & FE
figsd. K31DLE2—fTlE, 1 XHE 2XBEIEFEMIIOWTERLT
W32, 3NXHD I BEETHEDR O ETLE EY ay FITHT
2ERTH5.

o3 HoEmRELERLTWVS

L b2 — eI RO L O Z L Twa e &, 2—FiZeoT
SE T B L T s ARt @, ARED E W EFHliT 5.
M 3.1 DFITIE, 2XHOD TEMBICHARTEZ S ) BHEERHTH 2.

Hlod  ERICERZEFERALE (HAIVIELTVEARW) CHRATES

P2 BRI L T o — 5 0§l R 5 0 S B R R R IERE ISR
L7232 13Z 210 W, LE 2 —ICELN TV R HEDEIEMEIRKL
%, XoT, BMEEBRIHEHLTWARWE G123 ADL Y 2 —DFHN
FEWE M 2. X 3.1 OFITCX, TEZEBICHHA L TWERAD] W
SHIMS, I—FREBRICEFZFH o TWRWI EHEITE, LY 2—0D
FEENEL 3.

Bles  FHME(L—Ta ) X T 3RMHH S

ZLDECHA rROa IV A T, 2—HFEBEHMH L TEDR LR YT
L—T 47 %DF3ZEMNTES. ZOL—T4 VIHhEWVWICHELLT
LB 2—XTEAHT 4 TRFMDBZVGESR, RINZL—T 14 ¥ 7R 0n
WHEDLLT L 2= TRERY T4 7RFHENRZVWGEEIE, LEa— L —
T4 7 O—EBMEDR L, 2V ORELZHL AL H 5. —HFTL—T4
AT BRI N TV BIGE, BIZXL—T 4 725 B 4 T,
B ERARY T 4 TREHEE LTV B —7, BERO—EDEIEIOWTD
HBAINT 4 THRFEZ L TWALEa—1E, L—T4 7 ro—BMLNEN
TED, BHOY IHREL T IHHEVOLZHEICI—FIIEZ 322
TETVWAARELEDEW. koT, L—T4 Y ZORIE 23 X RENT
Waex, AHMEEEVEIHETS. K3.1D0FTIX, v—74 27135
B 4 OFHf7Z3 L ¥ 2 —Ho HMEFRTT ) = BRETLR 2o ziHi
KB, V=T 4 Y73 EOPRERTIERWZ ORIl A€ 5.

#]la6: pEHBSWV
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—E _EO K HEREELHVE VL E 2 — XD, BT 2 ERSP
Al ZFIICE VRO L E 2 — O BERENZ VIR WD, FH
D ENEFHET 5.

a7 AP TVWXETHS

LE 2 —DONENFHMTZ L DEMEFTATVWZE LT, XEPHETDH
T —FOIRR T 2 AR H Y, SRy LTERARLE 2 —Tidk
Wwe %i "oﬂ% . J: D T%}%&@Tb\ﬁﬁf%ﬁ)hfb\ 2 Y%ai Z\\ﬁ‘ﬁﬁ'l\iﬁs‘%
W EFHITY .

ﬁ B A OFE&RI<HLTORMNSS ORBICEREFEALEZ(HDLME
AR ERALTLEL)EHRTES

Y ¥ ¥ ¥ L cai
RKESEELSEBLNDTEFITT . #53
FEERICFALTOWEEAN, BERBIZEST
BZOHDTHELEULOTNWERNWET.
REFZTHEIMT-ONRETLI:. s

QBERICEREDHIERMNSN OBREDNREELTNS OEAPTVXTHS

3.1: LEa2—|

3.2 IRBEATLOEE

HART—L B a—2BROBATHEL T, 2—VICFHifEREZIERT 5>
AT L OWEX 3.2 1IT7RT.

FEDEMIM WL L2 —X0EEEAT LT, fxDLE2—DHMHE
ZTODOBRTENZNGHES 5. BHAMZIHMES 2> X7 238 RBITHTI L
TW3, ZNZhOBAICEDLE L HMEAEEERL, AT LEWHMETL. £
TOL L 2 —X DMl REZESE L7, ZOFHEER e 21— REHR T 2850
EANELTLE2—DT7 4R ) Y7 RITV, 2—VFOEMT I2BAICEDLE
TL B a—DRENRERAMEOFEZITS. HIZIX2— 2O REZ T TR
CIRHE/RLTWS Z e 2EMAT 255, Bl OFHEfSRIEVL Y 2 —%2 &
HHNCERAEPEVL L2 —iHMliT 2 X574 L2 ) V7 RITS. RBRICT 4
NEZY) ko THERHENSVWEFHMEL/ZL Y a2 —%2 2 —PICFRRT S,
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F4EF FHMEDORNZ ZTX DR

AETIE, SETRERLABR 1FHERININT 2B l23H ) icEkonwTL
Y a— %Ml 2 FECOWTHR S, 41HiTl, BlEl1»roATERARL Y 2—
SN EEL, AHRTEA 1200 HAEE D X 5 ICFH$ 2 201220\ T
FEt RN 3. 4.2#HiTlE, 418 CANZHEICEONT, BA 1 2FHES 3 E
WL TFIEITOWTIAR S, FERIC43 BT, IR LEFEOFMGERICOWT
DR 3.

4.1 FHEICHTIIENZSECLE2I—DER

AEITTE, B 1EHHRINN T 2R3 H 2 ) 1IH W T L B a—%ifis %
72012, D XD BXDFHEIH T 2B EELD, HEVIEEERVDONESE
Ky 3.

KB, FHEHICH T 2B D 2 L EZZ 5N B2 L FICRT.

sz 4.2: LED & U< % < CfhfiA BAFFFC L=

BIs2 4.1 Tlx TR TE) WO RHMBERIUCH LT, Tl W LRI WERDT) &
WO RENT WS, DL 2 —DFEMICHT 3 3Hi MTEE) THh, #
D XD BFHC i o 72BN THHA W LEIPWE] 7205 THE 0D Z it
AEND. B 4.2TH MFE»SEFFFTLZ) W MRS LT, TLED
HLLE%LT) EWIHORMAREINTWVWS., ZTDLE 22— DRI 23l
FENTHY, IFENFHEZ L2#EE TLED S LRV 223 THE WD
Z e D ARNS.

U EDERENS, BlEl1 20 R TERRLE 2 =23 NELEFL LTUT
D2OPEZLND.

(R 4.1): Bz 2 KB D 2
(5 4.2): (Z&fF4.1) OFHMICE - ZZHEAPBRSA TV S

INHDFMEHHEMTH 5. DX D (FRfF41) & (5 4.2) DT EMLT & &,
ZDULE 2 —IEFHMIz 3 2B A RENT VR EE R 5.
I, FHECHT T ARSI REINTORNWEEZZ SN BHE LI TITRT.
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BIsZ4.3: BRAZR Y RIfFWE L7z oEh 24U LT o/2T9,
Bl 4.4: BE)R 74 N—TINNLZ VAT HEHICES Z e R E LT

BISC 4.3 TIX TEDPo72TT ) 2 WIFHMERIAD GRS N TWVWS D, ZHUfRD X
W TERAX Y RIZHEWE LD THD, L2V —2RmE Y 5fliolht
WO HEEERRTWED, BB R» o HEAZ R TR, fi244F T2
HHFICIRD Z DR E Lz E WS HEEDPIBROENT VB D, ZDEFEITH
T 5L E a2V =Dl STV,

B 4.3, B 4.412BF2EEDPS, BA 120 RTEHTROVL L 2 —234
7235 LTUTD 2008 EZ 6N 5.

(%M 4.3): FRHOFE HBR SR TNT, ZOHH L
(FfF4.4): BT 2HEDABRLNTWT, FHHIH RN

INDHDEMITRHEMNTH 5. DFD (5 4.3) 2 (M 4.4) DB &2 —T7 D
zENUE, 2OV 2 — 3R ZHESFHiZ S ERVWEE R 5.
FELOEBREZEE 2, RAFFRICE T 28R 1 FHIRIIN T 21805 %) 205
DL 2—DEHAMOTHEL, TAHDOL Y 2 — XIS MICE T 25H%E, £/~
WFEHID A Z IR 27200 TR L, BmEiHiis 2R H D, 2OZ DFHIZE -
F2EHEANPBRENT VWAL E 2 =050 HETSEI L] 235, ZhEEHT
37-012, FHMUERE ZOoRME2RIEHOB T 2E0 X E2 LY 2 —DHh otk
HL, BHcETE, 2O a—3E8A 120 RTERTH2 L ART.
RN AT LTI, c2OLE2—=I1INL, ZRRIE S FHiiRE %
BOLELOERE LIRS 2. BN T 2 MthE OFHMEOFEM 2 D 72
Wa—HE, BHE1I2RTEHATHS LHESINZL Y 2 — 2 EENICHE T
2222k, BABKLE 2—ZHOFR 3L k5.

4.2 RIXDREFE

ZOHEITIX, 4.1 8 THRRESEICHEDSWT, BlS 1 Z2IHET 2 FEICOWTR
N5, BARMIZIE, LE 2 —XoRmIc T 28l 2 et § 2o G %
BOPHET S, UT, DD, (FIsC4.1) R (B 4.2) D X 5 ICFHRE &
FRZH T ARSI RENT W B X2 HIZ TR L FEXR.

HARWREZ 2 LTI, FMIERR L 2R E ST 3 %E 2 HomgEE 2 &
WEEBZLNZEHFADXF—T—F ( TDTY, (72 #2E) TKD B CHiH FH
KB ( MERITT ) RE) 20 XHEIICHRLIE, £2OLE 2 — IRz & &)
ET S, UTehzzT5.
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]

RESH B&5E RLDT ERTY

R &R R GalE2)

DX T, MEF) PFHERIETH D, ToT) BRI ERITEGFATH S, TDT)
EEOXHE TRVWOTY MR Z & MERTI 1 1IXR2729,TOT) X
h LRI OEIDFHHERIADRMWEZ R L TWB & ARE 5.

B2 RTEGEFADF— T —FDYV A MEIH L2 UDANFTIER L. TERRL
72¥F—7— FEX 41117

| DB, DT, D, K, ko, AP, T, Db, LIBW, LID |
X 4.1: RILE 7~ T Hziiad

F 7o Al ZR IR DM I X FHA R RS R AG o AP 2 W 5. FElERR 3 5.
LRI EBRE T3S AT AR BIICHEEL, ERICEILE
T 2 TiHEREITo72. ZO/RE, MIUEZRTF—U—FDV R FLFHfizR
HOVZXMBATTHD, EERICGTHERFIIN T 2Bl &L e+
TERWZehbholz., ZIT, EIOEHEEML, LTOWIhnrDs&Mt
il X ERIACE LTS 5.
&1 HAE — FHiiRA
HE O#ERE EHAER) 2 a0 XXEiTHER 2 &0 itk 3.
UTEZoEE2MEZTXOHTH 2. THBERTLT1 3HE T wv o
HAEZSOXHEHITH D, ZRHFHARI (AN &3 MEHNT
T IfroTW3.

T
ENEFETH BHOT T EANTY

&2 ¥—v-—F > HE
X 4.1 OIRPZ 7R g i THeD 2 XKHIDHE 2 3T XHENIHR 2.
TR 2 o&M2ii7z3XOBITH 5. RILERS iG] TOT) TKb2
XHi TROOTY AHE IT&E%) 280X THRFTE 21 ChoTW 2.

| }
(BB BLOT MAMS METE5

FRCEEEICEHIAT 2 &, Rz R3S e FHERE 2 SO oM &2 &
EWVWSERMFTIRZL, E560— a3l LTHRIET 2205 K51
FFERBEML TV 5.

AHMlRB DB HIZLLT D 258D DFTETITS.
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1. HAGERHMERMERS (HEW) (8] I8 £ 2 FHliRI & O—

HAGERHMlM R (SR ($H S 2 HDICINEE U 7-F-lREN 5 0 5
RAFETDHL. ZOFETIFFHERRIZ 7L - MIEN 5. 41158
T TN D7 L= TSR, TRy & TR T4 7, I T4
7 DITNUBPFNTNWDG, 72720, Bilbcomtizizzh s o7~ 3H
WIS, XHIFICEEEND 7 L — X —8T 2 XFHNDH %02 D 5> T
REZMHE T 5.

£ 4.1: HARGEFHMEMIEREE (HSHH) O
L | 7L—=X
A (FEER) Rip
A4 GHM) | B bos0n
RY (FRE) B %
R GHE) | 5 x5 0

2. COTOHA API[3] 1T & 2 FHffiRIL DM H

COTOHA APLIIMESCfEMT, EARBHL, BEUERNR Y OLLHRE
ARLPESRE 2 R IE L TV 2 APITH 2. SENIEE DN API 2T 5. X
ZANT B, K427 £ IFZFORKIE (Positive,Negative,Neutral),
051 ETDEYFRXYbRAT (11 ﬁﬁ<@8%ﬁ%%ﬁ%#%bm:
Ly, BIEEDO Y X 2R T. RIcomticix, F2FoRKE,

FR Y P RaFIFHWT, BEEDO Y X b (M4.212381F % emotional - phrase)
PORIEERE L, ZhrifiREie 35.

AN BEFEHAED A2 D TREEFTY.

3& D {E: {'sentiment": 'Positive', 'score": 0.7313183588102953,
'emotional_phrase': [{'form": '"BXD 4\ %', 'emotion": 'P7,

{form": '"KZEEFI T, 'emotion': 'P}]}

HMHNR: KEEFTY, MOAES
4.2: COTOHA BIE 57 APT DSEATHI

FRHOBHOF DL LT, ANDL L 2 —UFHEDORIAE T % H
ZHEY B FIAERT.
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L LY a—XEXBMTHEITS

2. CaboCha[10] Z FHWW TR L TXHEIDOFR D Z Tt 217 5. CaboCha l3JE
REZMEMT S FIRFICAT 2 728, XHOHED MGFRIERE b i h 5.

3. AHliRIL S L CI3HE (@, BA, IEAE) 230X E 2RHT 5.
4. 3THHL7XHE ZEZDFRDILE T2 XH R 2T 5.

5. A THH LZXEH R OFICK 4.1 OB EZRTF—V — KRBREENI0E D
PEHET 3.

6. XHiR & E2 FLELD& M1, &M 200wz 38, FHEICNT 211
ilzat X e HET .

4.3 RIS O FFH

4.3.1 RERODF|E

Amazon {2 T LED R, Ry MEBREE, 1 > %27 b NS4 N— JRERO#
B OWTIERBENZLEa—%2 5 VX AT0HEIS L. T—XDNREFR 4.2
R

INHDLE 2=t LT, FHliORILE &L XXHEN 2 02 EEE 2 05
SAWCHIEL. 2O E, LEa—"dc 0 OTHIHMEORILE & dHiud
ZOLE 2 —I3FHflORIMD b ¥ UM L7z, F7z, IBRFIEREFHEE 2 DR
WEETL (B 2B T2 FETH 20T, REMIIHS 2 5Hi & 2 DR
BEDOSNZEDPN TV BIGEITFHEORILD H & HERET, —2DTHEINT
WAIGEDAFHEORID D & HE L. FHiE 2 ADOHE DX RE R 4.3 12
RT. 2EDHED—FRIX0.76, k1RENX0.56 TH - 7.

# 4.2: RISIHRE O T 2 b5 —&Z DGR

LU L a—#
LED &Ek 22
Ry IRERE 8
BHI R Z A N— 10
s 10
aat 50

Z OFHEi 7 — 2T L, 4.2 #iTHRRZFIRTIHliORIL 2 & 2 R L 7.
AREBRIIFHAORI 2 ZL L Ea—2RIET X X7 TH2HDT, FHliZEEIINE
B, BEXR, FEzT2. 2561, ZoEBREILEa2—% MRildD) & TRM
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% 4.3:

P 2 ADFIID 5 HI%

FFIE B

RIDH Y

Rz L

AFAE A

RIWDH Y

17

8

R L

3

22

BUL T2 20X R L /IR I b TE D7D, 2EAHDOERRS

PHEEEE . UZe. ERRFGRIIR 44 DRFITHIDO LS ITKRT I e TES. 22T
Positive 1% THR#lH D | OHE, Negative 1& Bl L) OHEERT. ZDIEIFE
7516, FEEE, BER, FE, EffRidznznllTo (4.1),(4.2),(4.3),(4.4)
TRINS.

K 4.4 RIS O EERIZ BT 2 EFTTY

THlx 7= HE
Positive Negative
i 12 | Positive | EFG1ME (True Positive) | f#4FZ 1% (False Negative)
X BHIE | Negative | 51 (False Positive) | BEFZM: (True Negative)
. B HEG M
W = S+ mE (4.
HEG M
R .
T T (42)
FEIE x FB®
B —
FfE 2x%§+ﬁﬁ$ (4.3)
o H5M + B2
EREE = SOmeE s 1 BT+ BRI (44)
4.3.2 FHERCEE

AT LDTHIE, FHiE AB ZhEROHE L ORRETTHIZLIT DR 4.5,4.6
WRT. FHliE ABOZERZERICOWT, FARIEME LIRS, HHR F
l, EfRRERATIORT. BERBEIHENEVD, BEKEWERASPE SN 5.
FHCFHEE B DFEE2Y 045 TH D, FHED 0.6 FREICHE->TWVA.

Rz, R DOEEDHEIWCIEMR LB, Liho7fl%nis 5. #4.8I1CIE
fREZIIPIERE o2 B a— D Z/RT.

IEfRFID 1 OHIEEM 2(F—V—FoHE) 1K T E S, 1BHOUIBWT,
B2 RTEFRFAOF - — K TOT) 28 XEHNHEH B vy 1fRkoTh
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% 4.5 27 LOFR L iHiE A OHE DR FTS

THlEh7HE
Positive | Negative
Al A 12 | Positive 20 5
X 2HIE Negative 13 12
K 4.6: ¥ A7 2O T & FHliE B OHIEDEFRITHI
THlEh 7 HE
Positive | Negative
AHii#E B (1C | Positive 15 5
X 2HE Negative 18 12

b, ZOXHNX TB< (BAEH) 2w (B8E)) ofkIcERERBET SN, 528
DT, RIUEEDXLHETETWS., T, 2BHOLDIF—TU—F TDOT
2 EOXHINSHT Tiwng 12fr-oTED, v 3EEH (HS) 2oT, R il
BOXLHETE S, IERHFD 2 0 HIZEM 1GHAFFHMERH) I8 Tid % 3.
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