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o5 FEH o] o] 51 THof ] sentiment
(F78)7F 344 Q1 Tofof] T E]= 7% sentiment
o positiveR 75|11 B A Q1 79 negativeZ
EREh o]gA ERE dAAES dAT A
o B o] |45 A4t o] 8-S Fof g
ol o™ 3724l Tojet B2 Tho7t ARE
& A=A mhefe 4= Qe

Hu et al,.(2014)2] d7ollA= A= 54 A
oAl B H4E Ashe ArHAS ARESHIA
9k S AL S 2 Aol ARgSHH 3 Aot
74 et &2 B A=l 09 = 7 A
o}, o= Ao FEE A g2 HF] A4

A48} oA A H B2 AEE 7] 9] £ =8
ML A4S FAESE B AETH
ThA] AL, A B 5 o] A Tl S B A
A 9] A2 el A% Bt 3ty 3

2 gotgct. FHRLL 5o

RS, + RS, + RS, +- RS,

Sentiment, =

’ n
RS, :AF i nA 27 AT
n B RYF AT

3.2 EMEE

2 =R o] 519124 Balol 179 S50t
7R Sy 193 6] SAWST} ik @
ol A4 87 BAL theat Pk 5, BREA
)7 o] W22 2 at7] §lste] HRMARE o)

AT S

In(1/SR;) = B, + B,In(NR,) + B, In(AR,) + 3,(CPO,)
+5,(CNE)) + 3, (TPO;) + 8, (TNE;,)
+ 06, (BS,) + B In(NR,,) X BS, + 3, (TPO,) X BS,
+ 5,0 (INE;) x BS, + 3, (CPO;) X BS,
+ 01, (CNE)) X BS, + 8,3 (P,,) + 3, (SH) + 3,5 (DA,)
B,y (RP)+ By, (TWC)+ 3, (CWC)

SR 7| 2tofl M Zjel ol ¥
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TNE; :HMZje 2|7 MFoM ALt 288+

BS; HF o EHE FY AR

P, StZ12tol ®MF jol 7+A
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DA;  :HZ jo OfOhE AN L(E =)

RP; M jo 2|70 AtEIo] Z&E T4
TWC; - MZ jol 2l M=o 221 Tofef T+
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2 31918 4= gt} SHA T ofohEe A=A e 7}

ol T 215 1915-E 100917HA] Al-got2
= o] & o]gsto] HlES FEL & Utk AW AF
= (Brynjolfsson, Hu and Simester 2011; Brynjolfsson,
Hu and Smith 2003; Ghose and Sundararajan 2005)
ofl ot B S0l ulE 3} ] 2=9] 7ke] T 7}
& WS So) APHt veE WA o5t
H vl Z(sales) ¥}t T <=%I(Sales rank)= A2 ©]
231 Ql=d, S Al theat 2t

Ln(sales) =~ a + b X Ln(sales rank)

olfdt A% WA &, 2nEF, 44 ¢
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2 Az Al Arizton®] Bluetooth Speaker
Market in US - Industry Outlook and Forecast
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Ark. e BE(ES BHE P4)E+ Bose,
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Tacobucci 2010)°114 A|&2] 7147 EALo] miE
of Folgt ks HlAl= Ao R UEY] mZo]
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o A=, B AlEL] 2o A, R Wee
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Sotgiu, Valck and Bijmolt 2016), 2]5-2] AP} 2
ol gHo] 4847 WHe] AL nAth &
—(Salehan and Dan 2016; Yang, Shin, Joun and Koo
2017)y5<= Farsto] FAH = vh s

-

i

=)



10 | REAUT 253 3%

=

==

[¢)

Sisolo] HEE AT
Yoon and Choi (2019)9] ¢
212 §igksto] 3]

<H 3> I7|=EA

dole =3 5 Z4gAE AN Hes 7les
Ae <& 3>3 gt 7H4 2 HAEAY AlEE9 Min _Max Mean _ SD
71AL ousl= Aog olu sAo] WAL oF 22 (rank) 1 100 50.50 28.89
69332 ejoln] A4 /AL 798e, A Apge DO } 0T 1olRse 97T
379,952 0] o}, B rating) & 41|77} B 74k A] T (rating) 33 50 444 20
- v 2| U8 3¥ds 542250 72
O] Bt otk AEAY AFE9] HHS 2|5 Ljgo| By AL 153 61 24
Wt of 44475 71 55K Qe s TR 2R M=o 3YHS 02 487 117 LIS
HOP T AWHH OB JESl o WHS /b ARASCISEEE 0 s 26 29
98-8 oF 2 9t} 7t4 ) 7.98 379.95 69.33 58.50
S S 7] Ao 7 HAS o] Ae AL Helpfulness2| & 74 0 5069 423.78 971.49
g5 AL 65 3714 787.46 620.86
Q’E{ﬂ'ﬂ “H{ﬂ'oq %% EH")IK‘ %"i\‘%"jl\‘ Zl'o /g—lj\:} ARRIE mstst 2|59 4~ 1219 2444 72.17
A< 4o A E=m A HEekt I 23 5y Aol Thof 744 540 414 43
(rating)j’/]' 2] = o] %k(review_qty)QJ TIoFo] 3F & o LfE2| THof 74 66.67 35.84 10.04
2 29H BEsty gloly] thie] s WS
<H 4> NDBHE
HrH 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 |14
1 |Ln(1/rank) 1
2 llog(Reivew_quantity) S556%* 1
3 |log(Rating) 0.050 |-.163%* 1
4 [Contents positive score -.141%*| 0.006 | .080* | 1
5 |Contents negative score -0.011 |.114**| 0.006 |.488** 1
6 [Title positive score 115%* | .077* | 0.048 (-0.037|-0.048| 1
7 [Title negative score 075% | 0.054 | 0.068 |-0.021|-.082*.881**| 1
8 |Brand strength - 139%*|- 168**| .176** |-0.028 |-0.020| 0.009 | 0.035 1
9 [Price - 176%*|-.177%%| -0.050 [.168**| 0.018 |-0.029| 0.006 |.427**| 1
10 [Sum of helpfulness .239%% | 128%*| .070* | 0.030 |-0.005{0.028 | 0.027 | 0.001 |-.079%| 1
11 |Days on amazon 122 | 512%* |- 298%%(-0.071|.193%*[ 0.029 | 0.048 [-.101**|-0.039|0.006 | 1
12 # of reviews including Picture |.133**| 0.046 | -0.010 |-0.019|.077* |-0.014(-0.023 | 0.019 [-0.062|.159**| 0.024 | 1
13 [Title wordcount -0.006 | 0.066 | -0.059 [-0.014| 0.040 |-.083*|-.128** -0.062 [-0.068| 0.014 | 0.039 | 0.031 1
14 (Contents wordcount -0.058 [-.148** .074* | 0.018 [-0.002(-0.045]-0.032 | -0.010 |-.080%*|-0.024 |-.086*| 0.010 |.657**| 1

* p<.05, ** p<.01
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7] 915t 3] HEA (regression)= A A 5HA T 3] 279 HHo] 224F w2 FHAA JFS
w42 ARst7] el Aol 2ote 7 Mias 2= Ao ® UehY 7|E APAFoA HSH
9] thE-54d(multicollinearity)2 F1Tst7] $Ist ULEL Agele 4= 9lglh the oz 2l  uyg
of BAF 22| 4=(Variance Inflation Factors)E <<l oA Yepd A o] A (@A x| 7t &l v] X
AT BE W4 BAMgALk 0uge]l o £ G 4uRY, IR e 3L R
=2 ey o53442 gle Zo= SlE o @ 2,3, 494 298 A= foft dF=
SARAL 7 WSEe] JFES £ o Weehd  vIXEACE dehdon], R seAE {54
mietsr] glste] A o2 AAstglon 1 AT He ACE Yeidth R 8o HHSE B
= <3 5>eHEt 3 2, 3, 4o M= FolskA] ggtout By 5ol =
<E 5> 3| 72A 23}
Model 1 Model 2 Model 3 Model 4 Model 5
I I B Jij B
log(2| 52| ) (A) 0.646 0.663 0.659 0.653 0.772 ™
log(B3) 0.076 ~ 0.085 0.080 ** 0.104 0.106
27 e 34 d+(B) 0172 | 0171 | 0192 | -0.073
2|7 Ugel 248 A4+ (0) 0.012 0.003 0.012 -0.085 *
27 A=e 24 d+ (D) 0.187 ™ 0176 ™ 0.268
2|5 A 20| 24 A4 (E) 0.140 -0.126 0239
sHE Y -0.120 7| -0.153 7
BHE FE *(A) -0.183
BHEHY *(B) -0.147 ™
Hale gM * (C) 0118 ™
Hale oM * (D) -0.196 °
HAT QA * (E) 0.186 ~
7+ -0.060 © -0.024 -0.022 0.040 0.072
{a4 0.129 0.133 ™ 0.132 ™ 0.134 ™ 0.120 ™
AP AA|Y -0.183 | -0202 | 0199 Y| 0202 | -0.181 7
ARIS B3 2|50l I 0.080 ** 0.076 ** 0.076 ** 0.081 * 0.084 **
2|5 A|=2 2| thof 714 -0.097 * 0.091 * -0.089 * -0.093 * 0111 ™
2|8 Ljgo| thof 7f4 0.055 0.053 0.052 0.053 0.046
RAZ 0.395 0.421 0.429 0.439 0.470
L™= RAS 0.388 0.412 0.419 0.428 0.457
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The Impact of Online Review Volume, Rating, and Sentiment
Score on Sales:
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ABSTRACT

The importance of online reviews has long been recognized because it influences consumers' decisions to
purchase a product. This affects the interest of companies and researchers about the impact of online reviews. In
the past, research on quantitative information such as the rating and quantity of online reviews has been
conducted. At present, analysis of in-depth qualitative information, such as identifying the sentiment of reviews
through text analysis, is in progress. Therefore, In this study, the impact of online reviews on sales was examined
by considering both quantitative and qualitative information of online reviews.

Based on a number of previous studies, we predicted that the volume of online reviews, ratings, and the degree
of sentiment score in reviews have an impact on sales. Especially, the degree of sentiment score in reviews was
analyzed by dividing into titles and contents. We also anticipated that the impact of online review volume, ratings,
and the degree of sentiment score in reviews on sales would depend on brand reputation. <Figure 1> summarizes

our research model.
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Brand
Reputation

<Figure 1> Research Model

Data was collected for about four weeks, from August 13 to September 7, 2019, using a statistical program R to
crawl Amazon Bluetooth speaker best-selling products. Collected data was divided into product data and review
data. Product data consists of sales ranking, product name, brand, ASIN code, price, rating, quantity of reviews,
number of reviews including photos, total number of helpfulness, and date of product publication. Review data
consists of dates, ratings of individual reviews, titles of reviews, and content of reviews.

Amazon does not provide sales data, but does provide sales rankings by category. Therefore, the reciprocal of
the sales rank in the log was used as the dependent variable. The sentiment score of the review is divided into a
positive score and a negative score which is calculated through sentiment analysis. In this study, the positive
(negative) score was calculated by dividing the number of positive (negative) words by the total number of
reviews. In other words, the positive score shows how much positive (negative) words are used in a product.
Therefore, this score means that the higher the positive score, the more positive words are used. Similarly, the
higher the negative score, the more negative words are used. Brand reputation is divided into strong and weak
brands based on a list of major bluetooth speaker brands released by a research firm.

To test our hypotheses, we conducted multiple regression (Table 1). Sales was regressed on price, review
volume, sentiment score, rating, Review helpfulness, brand reputation, and two interaction terms (review volume
x brand reputation, sentiment score X brand reputation) along with control variables (date of product listing,
word count of title, word count of contents, photo review). As mentioned before, sentiment score was divided into
four categories: positive score of title, negative score of title, positive score of contents, and negative score of

contents.
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<Table 1> Results of Regression Analysis

Model 1 Model 2 Model 3 Model 4 Model 5
B B B B B
log_review volume (A) 0.646™" 0.663"" 0.659™" 0.653™" 0.772""
log_rating 0.076" 0.085" 0.080" 0.104™ 0.106™"
Content positive score (B) -0.172"" -0.1717 -0.192™ -0.073
Content negative score (C) 0.012 0.003 0.012 -0.085"
Title positive score (D) 0.187" 0.176" 0.268™"
Title negative score (E) -0.140" -0.126" -0.239"
Brand Reputation -0.120™" -0.153™
Brand Reputation * (A) -0.183™
Brand Reputation * (B) -0.147"
Brand Reputation * (C) 0.118"
Brand Reputation * (D) -0.196"
Brand Reputation * (E) 0.186
Price -0.060" -0.024 -0.022 0.040 0.072°
Helpfulness 0.129™ 0.133" 0.132"" 0.134™ 0.120™"
Date of product publication -0.183™ -0.202"" -0.199™ -0.202"" -0.181"
Photo review 0.080 0.076" 0.076" 0.081" 0.084™
Title word count -0.097" -0.091" -0.089" -0.093" -0.111™
Content word count 0.055 0.053 0.052 0.053 0.046
R? 0.395 0.421 0.429 0.439 0.470
adjusted R* 0.388 0.412 0.419 0.428 0.457

*¥**p<.001, **p<.01, *p<.05

We found that review volume and rating have a significant positive relationship with sales. Hypothesis 1 is the
assumption that sentiment score has positive relationship with sales. The results showed that more positive words
in the review title increase sales, and more negative words in the review title decrease sales. In addition, more
negative words in the review contents negatively affected sales, but positive words used in the contents of the
reviews did not affect sales. Therefore hypothesis 1 is partially supported. Hypothesis 2 is the assumption that the
impact of online review volume and the sentiment score in reviews on sales depends on brand reputation. As we
expected, the larger the volume of reviews, the higher the sales and this effect is greater for weaker brands than for
strong ones. In addition, the positive (negative) score shown in the title and content of the review had a greater
positive (negative) effect on sales for weaker brands than for strong ones. This means that weaker brands are more

affected by online reviews.
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