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Abstract: This paper researches the newly emerging user reviews (referred here as “light reviews”) generated from smart mobile
devices. The similarities and differences between this research and the early studies are pointed out. The unique characteristics of the light
review can be summarized as having shorter texts, bigger span, and in most cases fewer words per review. The review length and scale
also meet the power-law distribution. A series of experiments are studies based on light reviews, resulting in some interesting findings: (1)
There is an inverse relationship between classification accuracy and review length; (2) The traditional classical feature selection and
feature weight method do not perform well enough on light reviews; (3) The polar word ratio in short reviews, which is the most
important feature in sentiment analysis, is higher than in long reviews; (4) There is a higher shared feature term proportion between short

« WCRR RS TR]: 2014-05-05; 15T 8] 2014-08-21; & Faff []: 2014-09-30



AR F 2R IR bt BT R, 2791

review and long review. Based on above studies, the paper puts forward a feature selection method based on short text co-occurrence
feature. By combining the information advantages in short reviews with the traditional feature selection methods, the presented method
preserves useful information and details as much as possible while removing noise. The results of experiment show that the method is
effective and the classification rate is higher.

Key words: sentiment analysis; user review; short-text; opinion mining
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Table 1 Sample data statistics result

E SN LS € TENIRES

R 2B Bk
e h~te K 1~1891 1~6336  1~6336

FAFE T 15.75 34.11 17.08
bRl 2 21.85047 65.96021 34.396

2.2.2 VRIS B 2 il L R A

S I MR SR D P KB L2 R R P 0 T T 1 0 90 A A . S0 A K 5 M2 1 R )
i, 0P 1 % 3 oSO A K,y 27 KBy x (0P S i DAL LA 000 B BR R T G — A
D T 44 T R AL y=hoc, B o T B 0= 4,177,

10°
. . e YVS. X
1000, e, —
I8 108
3
B 107
10*
10° : : T
10° 10* 10? 10° 10*
CAK S

Fig.1 Power-Law relation of the length of reviews and the scale of reviews
1 PR R MR R R

3 BENTREIRRS LRI

N T FHER AR E . FEAE I L SR R PP IR G I A RS M, AT T — RV S 5L T WEKA T
FLIOL SR 10-fold A8 SCEAT AR R AIE . 322 3 SR 1 mmsegdj™™ T L A48 50 7b (194 511045 R Naive
Bayes Multinomial J5 i (4 5 A 52 5047 50, SR H SVM J7 325 S48 20 R 28 10L).

31 e KESBRSLMRZBEMXR

h T B EEEIRRKESE R W B 2 SRR, BATTRT PRy AT T SR

(1) ¥R B AT 40 4, 2 B A ZE s .

X AFAE 1) B WIRAER FH T TF 7k s 45 5 L3 2, 0] LU 31, F-Value BfE VP8 2 R B8 0 R B e il
P 1K 3 I, 15 800 AN HE A 7 50 7E 300 BL_L PP I8, 70 SR MER MR IR BB AR, {5 0.4 &£ 4.

(2) T PR AEER S TP BE AT o3 41, 25 8856 43 5 1 e i

Shy T RE AR R A 2 RO FRATVAE BT S B I % RS I PR AN I i BT AT T AL R4S S
HIRE AR AR R R — /N b 3R 3 4 20 414 Ol J S &5 T, nl DA HE A AR AN B0 AR 8 b S 1R 4 A AN
[ PE B VP8 L2 ZEAK AR A7 AE VPR A, 155 B o0 SV T 1 B 1) &5 8.



2796 Journal of Software #fF 4R Vol.25, No.12, December 2014

Table 2 Classification result comparison based on length group
F 2 BT AR 0240 00 RACR

SR K ) Precision Recall F-Value
1+ 0.923 0.911 0.915
5+ 0.909 0.896 0.9
10+ 0.881 0.868 0.872
15+ 0.857 0.846 0.849
20+ 0.844 0.836 0.837
25+ 0.825 0.821 0.822
30+ 0.827 0.824 0.814
35+ 0.808 0.807 0.799
40+ 0.809 0.809 0.794
50+ 0.796 0.795 0.785
60+ 0.791 0.794 0.773
70+ 0.795 0.795 0.765
90+ 0.753 0.729 0.755
100+ 0.757 0.735 0.735
150+ 0.639 0.738 0.678
200+ 0.649 0.637 0.642
250+ 0.539 0.543 0.543
300+ 0.333 0.5 0.4

Table 3 Classification result comparison based on balanced sample set
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Table 4 Feature selection classification effect contrast in different length group
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100+ 0.735 0.7397 0.7387
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200+ 0.642 0.6404 0.643T
250+ 0.543 0.5467 0.5457
300+ 0.4 0.5607 0.5627
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Fig.2 Feature decline tendency after feature selection (IG method)
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Table 5 Classification effort comparison in different feature weight methods

R5 AFEFFE BT VLK 2> FABCR X

LA L F-Value
AL (TR TF IDF TF-IDF TFC ITC TF_IWF

1+ 0.915 0.917 0.900 0.911 0.909 0.902
10+ 0.872 0.861 0.862 0.865 0.854 0.876
20+ 0.837 0.820 0.825 0.805 0.806 0.806
30+ 0.814 0.785 0.815 0.765 0.789 0.781
40+ 0.794 0.745 0.765 0.749 0.774 0.743
50+ 0.785 0.743 0.761 0.763 0.760 0.752
60+ 0.773 0.754 0.750 0.761 0.765 0.748
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150+ 0.678 0.693 0.678 0.654 0.684 0.686
200+ 0.642 0.52 0.642 0.518 0.552 0.588
250+ 0.543 0.612 0.543 0.479 0.52 0.516
300+ 0.4 0.567 0.4 0.433 0.433 0.524
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Table 7 Feature co-occurrence degree measurement in different length group
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1=10 1=20 1=30 |=+0 1=10 1=20 1=30 I=+00 1=10 1=20 1=30 |=+00
i=1 0.92, 0.90, 0.95,
j:].(’) 4234 | 6305 | 6486 | 7527 | 4234 | 3894 | 3796 | 4032 1 0.65, 0.63, 0.55,
0.62 0.59 0.54
1] 0.87, | 0.95,
j:20’ 5965 | 6797 | 7598 5965 | 5216 | 5692 1 0.86, 0.78,
0.77 0.75
o1 0.96,
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=31, 7325 7325 1
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Table 8 Feature co-occurrence degree measurement used feature selection method in different length group
F2 8  RFIETH LS5 AN R T BV 10 2 (AR AE 1) 12 SR AR 8 8

251G FFAER 1%

| F i 0 Fis [ F i 0 Fe [ Fi N Fe) |

[FijOFkl [FijnFril [F;l [Fiewn ! 1F;YFewnl
k=1, | k=11, | k=21, | k=31, | k=1, | k=11, | k=21, | k=31, | k=1, k=11, k=21, k=31,
I=10 | 1=20 | 1=30 | I=+w | 1=10 | 1=20 | 1=30 | I=+e0 | 1=10 1=20 1=30 I=+o0
o1 0.22, 0.26, 0.26, 0.29,
10 | 4234|4396 4455 | 4533 | 948 | 1103 | 1102 | 1224 1, 0.87, 0.83, 0.8,
A 0.22 0.25 0.25 0.27
i =11 0.15, 0.21, 0.21, 0.25,
it '.‘_20' 5999 | 5965 | 6008 | 6024 | 914 | 1265 | 1280 | 1464 | 0.96, 1, 0.97, 0.96,
16 |7 0.15 0.21 0.21 0.24
o1 0.15, 0.21, 0.22, 0.25,
I | Z3p | 6102 [ 6065 | 6048 | 6088 | 894 | 1248 | 1323 | 1483 | 094, 0.99, 1, 0.97,
i 0.15 0.21 0.22 0.24
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Fig.3 Three feature selection methods comparison
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