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Abstract In this paper, we propose a machine learning method that uses word-level semantic orientations for
sentiment classification of sentences. The simplest solution to this problem would be the majority voting by the
number of positive words and the number of negative words in the given sentence. However, the semantic orienta-
tions of words in a sentence are not always the same as that of the sentence, because there can be polarity-shifters
such as negation expressions. This inconsistency of word-level orientation and sentence-level orientation often causes
errors in classification by the simple majority voting method. The machine learning method that we propose in
this paper models the polarity-shifters. Our model can be trained in two different levels:word level and sentence
level. While the word-level training focuses on the prediction of polarity shifts, the sentence-level training focuses
more on the prediction of sentence orientations. The model can also combined with features used in previous work
such as bag-of-words and dependency trees. We report that the proposed method improves the accuracy of sentence
classification by up to 4.2 points compared with other simpler methods.
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THHBESNTESLD, H X THENICERTZRITH
b, REORMNHS.



%2 FET L OB RO ERRDLLE

~R—2Z54 Y | Bag-of-Words | Naive-Voting | BEEHN1Y | XBUIRY | HEETINV
Customer Review 0.638 0.790 0.716 0.783 0.803 0.825
Movie Review 0.504 0.751 0.624 0.699 0.708 0.757

@ Customer Review
WROVLE Keview

1 R5A—% A BEE U0 IRIC BT 3 ERRORET)

5.4 REANSIA—-420EE

BkiC, BATTINDNRTA—LTH A DBEEANS I
BOEBRET- . N IBEEFNICE 2 HBBEREET
NVOEEH%2aY ba—LT 3, A€ [0,1] DINTA—ZTHS.
A =0 CREEEERETTFLVOEENLEVETI, DX
b DERTD Bag-of-Words ICHH L, #ic A =1 TIEXHE
MBI X B EBREEREETIVEFLL.

1ICKERETRYT. McH L THEB X ZRELIA#H%ERL,
RS RA—ZORBEITS L TCEHICERFERDHILHNT
#7-. Customer Review T, BEDEHEZAVEVETIVIC
HREBK 4.2 BA  FEREAAE LK. Movie Review 128
WT, BAT0.9 Ha Y MEEERRHNAELELTVAN, FIC
AT O BEEERFIA LEFVOEREMEL, AT
FIVOERRICHEBL TSI LHES.

6. WIRLSHOIE

FHTRFMXHORBOBHOREERA S, BREER
EETFVERREL, ZOFESRNDSREKIC OV TN,
E5ig, COEFIVIER LY 7 F 2 BEOBACHEEDTET
WEDRE L VS EIEERTo 1. BREFEROBMERIERT
B3, TXI—RAICH LFHEX A EERETV, BR42 R
A MEMERNEELR.

SHOFEE LT, HEEERETTIVICELEEORR
BNETFEND. SERBRTHVEEIED THEMERETSH
h, REERAZEHICTITHZLESVEHY. FIZITHE
DESERERAL Vo HREAERA L BEbh 5, iz, BRO
fIBC X > CEBEMENRARS £V 3 EITHRLFET S (11].

N OBHICHEERIEE EVEBICOWTLERT 3 4EN)
53735, REFETRIMENICChITHLLEY, K%
Bz MEOBEE MO X R ZITISAL TV edbicid, vt
ShiaVWHETHDLEAS.

i, FRYTIRMEBEOENZMA U FEXTREFERRE
BULED, SR ThEEDICXBLANVETHRLEVEE
ATWV3.
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