ISSN 2288-4866 (Print)
ISSN 2288-4882 (Online)
http://www jiisonline org

J Intell Inform Syst 2017 September: 23(3): 29~44 http://dx doi,org/10.13088/jiis. 2017 23.3.029

eejol AEHO| Y S0
2HIRE] QIRIE M0 DIAIE B

uHR U
MEBET|scEtn Ayt SHOEW M2 ZYiis 2Ly et
(vjpark@seoultech.ac.kn (kikim@dongguk. ed)

UEM A ANA, 2HAEL 7]EN AFS FuE & AH&AREC] AT FFH B2 T
o 28y, AdEEel HAb HHEo el whE, &nAEe] WE AEEe ddo = AR

= L
FHE AEH O R AFds dSEFYS =3 Ae FHOE g o) 93, HxEntoly 7[HE A}
3t FEH o X EAYE TS Ao, AEld, A4d 84
FH9] 840 G A= Z2AH 8810l FIA sty ,
ool g FEHe 54 9 F84 248 Hate], AFTER FFHY 548 v
Z Aol = opvhETHR (Amazon.com) | ol F AE 7,498 3 A ARA
3l Ao EA AZE Y]] LIWC(Linguistic Inquiry and Word Count)E

of
=

sto] AEH ] 23HE EASS F2319 7, o|F, dloJEuto]d AZE Sl RapidMiners AH-83t], 3
Ae T8 24 B4e FHsT & A2, ATl i 2ol Wbt =, dEgel 234
A gol $7F wom, FFEH Wil AztA Aol wol £ o] e vk, A AL AA 23

RS0 T AF LEolA H8303 AAHE AL & 5 ek 1 9, olFEel A9, waF Eol
I, AR ASE won @ B4 TPE ol 771 AL 1A% FERo 85T Q45T Yo
b, BAdeln, 14% mdlo] B, AX4 BT IHH 44

8 FEF0] H830 Q45T AUk o ATANE B

W AEAES Sk w0l © Ao S,

w

k)

,.\

=)
]
(2]
o
2
=]
N
o

| g2
o

[e)
s
FA N FEH, 84, H2ErnfolY, LIWC, d&2d

cEM 2017 68 2220 =EAY 2017 98 1420 ARKERNY 20174 9g 19g)
UDRY  YEE  DARR : 2EA
1. M2 S9] 37]91 AEH(review)> AHIASANA F
|3 ARZE QA HET AU XEAe] =AM
AFS AH BA Zata Fujsts A A Fof] mEH, 487 Fa AR A BE AR
A A, 7|0 AFS AP & ohE AMAE o] FFH o P v vlEL FH 74%0l o]

* o] =2 20159 T AEH} A TAEY A LS ol TP AT (NRF-201551A5A2A03047963)

29



2043 $oHLee et al., 2010]. ©]&gF AFH ol
+ A B9 F 7HA e Aok AA,
B AEAHES, 2Fel)7E Aol SNS(Social
Network Services) iAol &4 3o tis| A +
AAolar, vluA & %7}3 79]““’3}5 7
o, EA, FwjA7}t ""%%
= s FH
AANA AlFstar A
3 PP B B

A 2em A=) W
3 AEHE IYo] IS Hol= Be At
7 weo] 2gdnt old, AAENA F87
FEHS A3t AFsEs wEo] 94 %
Giae 101]*1 o|HA gt} dE o, AA gqrﬂ
o O :11

o] &4 OEI‘:‘E HrlsleE sta 9o
<Figure 1>3} Zo] “Was this review helpful
youghe AL EdA, AEPS ge e
MEo] 3T FEH F8AE HEES
%, g AHSASERE gt P e

N

=
]

rQL‘H

HER BE SO o] mEA7)E Zolh
B ATE, oHF T 0A Felol 4EFS

=
ox
o
Rt

T rlo
Au)
of
o
tlo
=

fo
re
|
[o
r_ln: FE

o i
N o
o,
2

ﬁd
fj
2
)

B oo
2 %

o o

N
ir oo fIr
o
2 &
G

2

4
b4
ox
o
o
o
2
Mg
ﬁoﬁ
>
)
>

o
il

AN it
td

ol

il

K

)

U

[0 x
hﬂo}:]
o sk

ol

e rr

2

I

L I
&

ox
oy
o
2
b
i)
it

U
A
o

1o S fn o> e

e oo

>

ol
-
2

2
o

B
e
o
i)
oX,

}*.

o A dm xo
it
=2
:lo
oo
QL
R
o >
)
rr

%
12
of
oL

rjl 1o
=R
T
O:
=)
o
>
oo

)
N
N
N

R
oX,
N,
Hoox
ol ox
ol

z

QL
(o
N
a2
:L_l‘
ol
o
o .
ol
B
ol

o

d

o
lfﬂ £ od g

)

)

o
nJlo

(]

o2 —
ot

i3
>
oo o
é{l

Jo
Ob o
ox
=2
=)

)
g fo O o R B o It

Tl
a9
ol
f AN

A
1
Of

ok
2
_g
o

Y
e
ftlo
»
i)

£
f
i

4°ﬂ aket
XH(experlence goods)’ |
Ao, 7 A AFE 54
1= “HA A (search goods)’e] 2
A s, AP A
ALEIQD O FA F 3 B A o] AR A ARA F
= ZH7; vlaste] 7435

2 AFolls, AA Aol Bl £gEQ)
Amazon.comol| A FjE I = oF AEFTLY
AEH 7498709 AAAFT AFEE 10,6927
tlol B 7} ARSI AT o], Al <Figure 1>9]
Al AN Bk} o], Amazon®]| HOJEI7} AF
e &0l thgk AHAEe] Hrt ARE A

o
20
N

oo

o P
do
° o
e

g
T
mlo or & Y

Kele]
o=
Al

F3har 9oy, B AFolA Atet 3EE FE4
o mulo] ¥5g Hrlshsd a7 o

Top Customer Reviews

't Fantastic Dishes!!l!
By llene Hassan on April 8, 2016

Style Name: 18-piece Dinnerware Set  Verified Purchase

Prior to purchasing, | read excellent feedback with the exception of one person that stated that when serving food that needed a knife (i.e. steak)that the plates got all
scratched. | served steak with steak knives and these dishes were just fine. Not one scratch. | absolutely love them and just getting out a plate from the cupboard brings a smile
to my face; the dishes are that pretty! If you are on the fence about ordering - go for it. You won't be sorry!

Comment | 13 people found this helpful. Was this review helpful to you? | Yes

No Report abuse

(Figure 1) An example of feedbacks of the review in Amazon.com
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® Product ID: A2ENZAFESUXXMT
Reviewer ID: 1400501466

Rating: 5.0

Review Time: 03 12, 2012

The number of votes on helpfulness: 9
Total number of votes: 10

® Review Text: | was looking at expensive tablets that were more like mini notebook computers. I already have
a high end notebook. I wanted something that was very portable and not combersome to take on trips, go to
coffee shops and etc. I wanted the ability to get email, do limited surfing and read books. The Nook works
flawlessly and the display is really nice. I have an N protocol router and the Nook is quick on the Net. I read
some negative reviews here. They appear to be written by folks who want to take a $200 unit and turn it into
a $500 unit with various apps and other applications. Here's a news flash for the naysayers. Go out and buy
the $500 unit and quit complaining. If you want to read books, surf and get email, you'll like this unit.

(Figure 2) An example of Amazon.com review data
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(Table 1) Explanation of the research variables

Variable Explanation Calculation
Rating Rating score of a product from reviewer Rating score scale from 1 to 5
wC Total number of words included in a review text Word count
WPS Average number of words in a sentence Words/Sentence
Compare Comparison words where the author is comparing one entity with | # of comparison words
P another, includes words like as, bigger, best, smaller, etc. /total # of comparison words(317) *100
A high number reflects formal, logical, and hierarchical thinking. | Derived based on previously published
Analytic lower numbers reflect more informal, personal, hereandnow, and | findings from Pennebarker et al., 2014.
narrative thinking. Ranging from 0 to 100.
A hlgh number. suggest§ the author is speaking from the perspective Derived based on previously published
Clout of high expertise and is confident. Low Clout numbers suggest a . .
. . findings from Kacewicz et al., 2012.
more tentative, humble, even anxious style.
. H-jgher- numbers are associated with a more honest, persot.lal, and Derived based on previously published
Authentic disclosing text. Lower numbers suggest a more guarded, distanced .
. findings from Newman et al., 2003.
form of discourse.
CogProc Ratio of cognitive process words(cause, know, ought etc) in a | (# of related words in a review text/total
g review text to total 797 cognitive words in LIWC dictionary # of related words) *100
Percent Ratio of perceptual process words(look, heard, feeling etc) in a | (# of related words in a review text/total
P review text to total 436 perceptual words in LIWC dictionary # of related words) *100
PosEmo Ratio of positive emotion words(love, nice, sweet etc) in a review | (# of related words in a review text/total
text to total 620 negative emotion words in LIWC dictionary # of related words) *100
NegEmo Ratio of negative emotion words(hurt, ugly, nasty etc) in a review | (# of related words in a review text/total
text to total 744 negative emotion words in LIWC dictionary # of related words) *100
Helpful Ratio
(dependent Ratio of helpful votes to total number of votes (Helpful#/Total#) * 100
variable)
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(Table 2) Preprocessed review data

WC WPS Compare | Analytic Clout Authentic | CogProc Percept PosEmo | NegEmo
142 17.75 2.11 81.89 21.92 24.72 9.86 0 2.82 2.11
7 LUWC2015 - (®) x
File Options Dxtionary Help
Clothing_Shoes_and_Jewelry 5 = Clothing_Shoes_and_Jewelry 5
. 3 BU 13
ye L K BU
’. '.E' ) EVER ANIT
(Figure 3) Key words and expression included in a review text
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(Table 3) Comparing characteristics of clothing review text with electronics

Average(Variance)
Variables p Significance
Clothing Electronics
e 2 N
o & o N
Auent s s s |,
s o N
Compare (2464677) (23 .65385) 0.207261
o E N
NegEmo ?292758) (11' 1 65 87) 1.48E-23 ook
CogProc (?5922) (11(2.31811) 2.75E-18 ok
Percept (3841866) (36'.10996) 1.2E-17 ook

(% * p<0.05, **: p<0.01, *** : P<0.001)

e
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(Table 4) Results of regression analysis of review text (Clothing)

Attribute coefficient std.error std.coeff. tolerance t-test p-val
Rating 3.998 0.141 0.343 0.843 28.351 0.000 ok
wC 0.008 0.002 0.056 0.998 4.792 0.000 ok
Clout -0.041 0.009 -0.054 0.979 -4.671 0.000 kK
Compare 0.350 0.079 0.049 1.000 4.404 0.000 kK
NegEmo -0.421 0.114 -0.042 0.935 -3.706 0.000 kK
WPS -0.041 0.018 -0.026 1.000 -2.276 0.023 *x
percept 0.110 0.057 0.021 0.995 1.922 0.055 *
Analytic 0.009 0.008 0.014 1.000 1.190 0.234
posemo 0.047 0.060 0.010 0.903 0.781 0.435
cogproc -0.058 0.046 -0.015 0.995 -1.242 0.214

(Table 5) Results of regression analysis of review text (Electronics)

Attribute coefficient std.error std.coeff. tolerance t-test p-val
Rating 7414 0.049 0.453 0.840 152.428 0.000 ok
WwC 0.011 0.000 0.097 0.976 34.178 0.000 kK
Analytic 0.136 0.004 0.107 0.983 37.160 0.000 K
Clout 0.022 0.004 0.016 0.990 5477 0.000 kK
Authentic 0.041 0.003 0.043 0.996 14.213 0.000 kK
posemo 0.108 0.031 0.010 0.953 3.486 0.000 oK
cogproc 0.093 0.019 0.014 0.984 4934 0.000 kK
negemo -0.151 0.053 -0.008 0.881 -2.844 0.004 kK
percept 0.058 0.026 0.006 0.990 2.198 0.028 *x
WPS 0.007 0.005 0.004 0.990 1.639 0.101
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Abstract

Impact of Semantic Characteristics on Perceived
Helpfulness of Online Reviews™

Yoon-Joo Park™* - Kyoung-jae Kim®***

In Internet commerce, consumers are heavily influenced by product reviews written by other users
who have already purchased the product. However, as the product reviews accumulate, it takes a lot of
time and effort for consumers to individually check the massive number of product reviews. Moreover,
product reviews that are written carelessly actually inconvenience consumers. Thus many online vendors
provide mechanisms to identify reviews that customers perceive as most helpful (Cao et al. 2011; Mudambi
and Schuff 2010). For example, some online retailers, such as Amazon.com and TripAdvisor, allow users
to rate the helpfulness of each review, and use this feedback information to rank and re-order them.
However, many reviews have only a few feedbacks or no feedback at all, thus making it hard to identify
their helpfulness. Also, it takes time to accumulate feedbacks, thus the newly authored reviews do not have
enough ones. For example, only 20% of the reviews in Amazon Review Dataset (Mcauley and Leskovec,
2013) have more than 5 reviews (Yan et al, 2014).

The purpose of this study is to analyze the factors affecting the usefulness of online product reviews
and to derive a forecasting model that selectively provides product reviews that can be helpful to
consumers. In order to do this, we extracted the various linguistic, psychological, and perceptual elements
included in product reviews by using text-mining techniques and identifying the determinants among these
elements that affect the usability of product reviews. In particular, considering that the characteristics of
the product reviews and determinants of usability for apparel products (which are experiential products) and
electronic products (which are search goods) can differ, the characteristics of the product reviews were
compared within each product group and the determinants were established for each.

This study used 7,498 apparel product reviews and 106,962 electronic product reviews from

* This work was supported by the Ministry of Education of the Republic of Korea and the National Research
Foundation of Korea (NRF-2015S1A5A2A03047963)
** Department of Business Administration, Seoul National University of Science and Technology
*** Corresponding Author: Kyoung-jac Kim
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Amazon.com. In order to understand a review text, we first extract linguistic and psychological
characteristics from review texts such as a word count, the level of emotional tone and analytical thinking
embedded in review text using widely adopted text analysis software LIWC (Linguistic Inquiry and Word
Count). After then, we explore the descriptive statistics of review text for each category and statistically
compare their differences using t-test. Lastly, we regression analysis using the data mining software
RapidMiner to find out determinant factors.

As a result of comparing and analyzing product review characteristics of electronic products and
apparel products, it was found that reviewers used more words as well as longer sentences when writing
product reviews for electronic products. As for the content characteristics of the product reviews, it was
found that these reviews included many analytic words, carried more clout, and related to the cognitive
processes (CogProc) more so than the apparel product reviews, in addition to including many words
expressing negative emotions (NegEmo). On the other hand, the apparel product reviews included more
personal, authentic, positive emotions (PosEmo) and perceptual processes (Percept) compared to the
electronic product reviews.

Next, we analyzed the determinants toward the usefulness of the product reviews between the two
product groups. As a result, it was found that product reviews with high product ratings from reviewers
in both product groups that were perceived as being useful contained a larger number of total words, many
expressions involving perceptual processes, and fewer negative emotions. In addition, apparel product
reviews with a large number of comparative expressions, a low expertise index, and concise content with
fewer words in each sentence were perceived to be useful. In the case of electronic product reviews, those
that were analytical with a high expertise index, along with containing many authentic expressions,
cognitive processes, and positive emotions (PosEmo) were perceived to be useful. These findings are

expected to help consumers effectively identify useful product reviews in the future.

Key Words : review text, helpfulness, text mining, LIWC, prediction model
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