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ABSTRACT

A given product’s online product reviews build up to form largely positive or negative reviews or mixed reviews that include both
the positive and negative reviews. While the homogeneously positive or negative reviews help readers identify the generally praised or
criticized product, the mixed reviews with minority opinions potentially contain valuable information about the product. We present a
method of retrieving minority opinions from the online product reviews using the skewness of positive/negative reviews. The proposed
method first classifies the positive/negative product reviews using a sentiment dictionary and then calculates the skewness of the
classified results to identify minority reviews. Minority review retrieval experiments were conducted on smartphone and movie
reviews, and the Fl-measures were 24.6% (smartphone) and 159% (movie) and the accuracies were 56.8% and 46.8% when the
individual reviews sentiment classification accuracies were 85.3% and 78.8%. The theoretical performance of minority review retrieval
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is also discussed.
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Positive/negative sentiment matrix of a product review set

Table 1.
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Table 2. All possible positive/negative unordered review
composition within a given review set and their corresponding

absolute skewness
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Table 4. Number of differently-sized smartphone and movie
review sets

Smartphone Review Sets

# of Reviews
in a Set

1<|skewl 50 50 90 200 150 540
0.5<Iskew|<1| 60 40 70 80 50 300
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Movie Review Sets

# of Reviews | o/ | Seven | Eight | Nine | Ten | Total
in a Set
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Total 170 | 300 | 440 | 990 | 930 | 2,830
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Table 5. Number of review sets containing minority positive /
minority negative reviews

Product ikl 0.5 < [skew| < 1 1 < |skewl|
Type
Minority 72 52
Positive (4.9%) (3.5%)
Smart- | Minority 228 488
phone | Negative (15.4%) (33.0%)
Minority 300 540
Total (300/1480=20.3%) (540/1480=36.5%)
Minority 7 104
Positive (2.1%) (3.7%)
Movie Minority 265 846
Negative (9.3%) (29.9%)
Minority 340 950
Total (340/2830=12.0%) (950/2830=33.6%)
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Table 6. Positive, negative, and balanced sentiment
classification accuracy of individual reviews

gfr%i:;tl Dictionar Recall Recall Balanced
. Y | POSITIVE | NEGATIVE | Accuracy

Reviews)

Smart- | Original | SWN | 78.2% 75.8% 77.0%
phone

(12.480) Revised | MRG | 83.3% 87.2% 85.3%

Movie | Original | OPL | 76.4% 65.2% 70.8%

(24,850) | Revised | SBL | 84.4% 73.1% 78.8%
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A& (Recall), F1ETFl-measure)[17]¢} = (Accuracya,
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4)~@®= At Equation (4 Equation ()94
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[{MinoritySet } N{RetrievedSet }|
[{RetrievedSet }|

Predision =

[{MinoritySet } N{RetrievedSet }|
[{MinoritySet }|

Recall =

Predsion X Recall
Fi1—- =2X
fneasure Precision +Recall ®)
Correctyy;porityser T Correct

AllReviewSet

-Mi itySet
ACCuraCy\ll — 1mnorityse (7)

CorreCtMi noritySet
AllMinorityReviewSet

A(x:uracyMinorityOnly = (8)
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Table 7. Precision, recall, and F1-measure of strict minority
review retrieval

0.5 < |Skewness|

Pro- | Dictio- - -
duct | nary Pr.ec1— Recall i Pr.ec1— Recall =
sion measure| sion measure

Smart- | SWN | 132% [13.0% | 13.1% | 155% |11.9% |13.4%

phone | MRG | 233% |25.1% | 24.2% |264% |230% |24.6%
OPL | 79% |104% | 90% | 95% |10.9% |10.2%
SBL | 12.8% [16.7% |14.5% |14.4% |179% |15.9%

1.0 < |Skewness|

Movie

Table 8. Precision, recall, and F1-measure of lenient minority
review retrieval

. 0.5 < |Skewness| 1.0 < |Skewness|
Pro- |Dictio-

duct | nary Pr.ecl- Recall 1= PrFCI_ Recall o=
sion measure| sion measure

Smart- | SWN | 62.7% | 61.7% | 62.2% |485% |37.0% |42.0%

phone | MRG | 64.6% | 695% |67.0% |522% |454% | 486%

OPL | 471% |61.6% |534% |356% |40.8% |38.0%

SBL |51.2% |66.7% |57.9% |374% |46.6% |41.5%

9, AFEE o8&ty AFEY UAETE HUS
A3}E Table (A4 F7Het Table 10(Zh e F7hol 1}
H Attt F FolAd AlS RE AEW JolA &
AEE A agA @2 RS W BRS 499 A
5 &, Minority Only's 2F4EH A oA 254
9 A%E WA EFe AgEE 7HERh Table 99 ¢
A% Gl w4 APA(SWN&OPL)S o] &3 o A
FrE 391%(A1) 2 11.6%Minority Only), £v1¢1 E3} A}
e ol &d Ag-9 Hd AgET 427%Al) H 21.2%

(Minority Only)$ith. Table 108 #thdt H7loll A w4 A}
A3 =ujel B3 Ao @i 4REE 7k 566%(Al) L
50.3%(Minority Only)2} 59.7%(All) 2 59%(Minority Only)
Atk dAg Hrbet Adigk Ut A v AP g AL
Aol Hyt Ao Aoli= Zhzt 3.6%(All) E 9.6%(Minority
Only)¢} 3.1%(All) 2 8.7%(Minority Only) %3t}
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Table 9. Minority review classification accuracy: Strict version
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