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Abstract

The global diffusion Internet has established electronic commerce (EC) sites where anyone can
purchase online. In order to avoid a mismatch between user and products, users can write a review on
the product they purchased, helping users refer to the review of the commodity and make decisions.
Nevertheless, with more users and items flooded on EC sites, the issues of mismatches are becoming
conspicuous. In order to solve these issues, the authors conducted impression evaluation experiment
to extract the impression of low-rated reviews. However, the previous analysis yielded only three
factors due to insufficient experimental materials. Therefore, this paper reports further experiment
with appending high-rated reviews. As a result of the analysis, eight factors are obtained under the
fifty impression words. It could be concluded that the approach of extracting impression from the
statements can be applicable to the review statements of EC sites under the unbiased experimental
materials.

Keywords: EC site, Factor analysis, Factor loading, High-rated Review, Impression evaluation ex-

periment, Impression word

1 Introduction

Recently, the widespread diffusion of the Internet has brought about electronic commerce (EC) sites
where people all over the world can purchase items online. According to FY2022 E-Commerce
Market Survey carried out by Ministry of Economy, Trade and Industry, the Japanese market scale
of BtoC-EC, standing for Business to Consumer-Electronic Commerce, reached 22.7 trillion yen and
keeps increasing [1]. Among BtoC-EC, the scale of merchandising sector BtoC-EC such as Food,
electrical appliances, books, etc. that can be available at EC sies e.g. Rakuten Ichiba [2] and Amazon
[3], etc. amounted to 13.9 trillion yen. From these statistics, it can be easily presumed that EC
transaction markets will continue to greatly flourish in future.

In order to prevent mismatches between users and products at EC sites, users themselves can
write reviews on the product they made purchases of with a five-level rating. Other users can then
refer to those reviews and rate them as “helpful” when they are content with their opinions. These EC
site functions can help users use the reviews as references and contemplate the purchase of the
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commodity. However, this helpful system may fail to function due to increasing number of users and
products, thus the mismatches between users and products are becoming remarkable and important
social issues. On the other hand, the methodology of introducing questioners to appropriate re-
spondents at Question and Answer (Q&A) sites has been established [4-6]. This method was inau-
gurated by extracting impressions from the Q&A statements and has the possibility of being applied
to other fields or datasets. [7, 8]. Thus, this paper aims to resolve the mismatches among EC sites by
deriving impressions from the statements of reviews.

In contrast to high-rated reviews where only the satisfied comments are inclined to be included,
low-rated ones tend to contain more concrete information e.g. what the issue is, why the store is not
recommendable, how the store must improve, etc. Hence, it could be regarded that extracting the
impression from the low-rated reviews could be the key to solving mismatches between users and
products. As a first phase of the methodology, impression evaluation experiment using the low-rated
review content posted to EC sites was conducted [9]. The analysis result has shown that three factors
describing the style or content of statements were obtained. It could be implied that the factors could
be affected according to the characteristics of statements.

Nevertheless, the experiment result mentioned above has left room for improvement. By using 50
impression words, nine factors were obtained for the Q&A statements [7, 8]. Meanwhile, based on
merely 13 impression words, only three factors were to be extracted for the low-rated reviews posted
at EC sites [9]. This result may result from selecting merely low-rated reviews as experimental ma-
terials. Hence, additional experiments appending high-rated reviews could remedy the previous
analysis result. Therefore, in this paper, an additional experiment with high-rated reviews is con-
ducted to obtain factors of statements of the reviews. The analysis result has shown that eight factors
were extracted by using 50 impression words. It could be concluded that the methodology to extract
impressions from the Q& A statements can be extended to the review statements of EC sites by using
unbiased experimental materials, showing the possibility of generalization to other datasets or fields.

The remainder of this paper consists as follows. Related works are introduced in Section 2. Out-
line of Rakuten Ichiba data utilized for this work is summarized in Section 3. Previous impression
evaluation experiments using low-rated reviews alone is stated in Section 4. An additional experi-
ment appending high-rated reviews is described in Section 5. Considerations towards the analysis
results are provided in Section 6. Finally, Section 7 concludes the paper.

2 Related Works

2.1 Researches on EC Sites

Li et al. proposed a system using an evaluation expression dictionary to create the assessment criteria
for stores and perform automatic scoring [4]. Through its review classification and store evaluation
comparison features, their system has shown the ability to clear store evaluations and would be
useful for selecting desirable products and stores. With a view to comprehending the purchasing
behavior the person who wrote the review took, Yoshida et al. associated the classified reviews with
the customer ID of the purchasing data and analyzed them by identifying whether the person who
posted each review would result in repurchase from the classified review data and purchase data [5].
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Their analysis result has revealed the relationship between repurchasing and evaluation by topic.
Horie et al. proposed a method to extract useful reviews mechanically by clarifying the useful re-
views [6]. The interview surveys on 48 subjects who regularly used EC sites have clarified how
greatly different product reviews were regarded useful in product selection. It was also shown that
the information on reviews thought as useful could be different depending on consumers.

2.2 Methodology to Extract Impression from Q&A Statements

Yokoyama et al. have established a method using impression to introduce a questioner to appropriate
respondents at Question and Answer (Q&A) sites [7, 8]. Through impression evaluation experiment,
nine factors representing the style or content of Japanese Q&A statements were obtained [7]. As
shown in Table 1, these nine factors were named as follows: accuracy, displeasure, creativity, ease,
persistence, ambiguity, moving, effort, and hotness [7].

Table 1: Nine Factors Extracted from Japanese Q&A Statements [7]

Factors Impression words
Persuasive Fluent Important Appropriate  Wonderful Refreshing  Skillful
Ist (Accuracy)
Fulfilling Beautiful Favorable Favorable  Courteous Real Accurate
. Uncomfortable  Resentful = Thoughtless Disillusioning
2nd (Displeasure)
Fearful Amazing  Regrettable Unjust
3rd (Creativity) Creative Unexpected Special Original Marvelous
4th (Ease) Easy Clear Difficult
Sth (Persistence) Minute Persistent Long
6th (Ambiguity) Ambiguous Insufficient
7th (Moving) Warm-hearted — Impressive
8th (Effort) Touching
9th (Hotness) Hot Powerful

With a view to generalization to other languages, this methodology was applied to English Q&A
statements [8]. Similar to the case using Japanese, nine factors were obtained for English materials as
well. The nine factors were named: accuracy, evaluation, disappointment, discomfort, novelty, po-
tency, difficulty, politeness, and nostalgia [8].

From these results, both similarities and differences were observed between Japanese and Eng-
lish Q&A statements [8]. In terms of similarity, similar factors were obtained in both languages.
Moreover, several major factors were obtained in common. Especially, a factor named “Accuracy”
was extracted as the 1st factor in both languages. On the other hand, some differences were also
observed [8]. Firstly, factors could be obtained as a different form in different languages. Specifi-
cally, a Japanese factor named “Displeasure” was extracted as the 2nd factor. This factor was sub-
divided into two English factors named “Disappointment” (3rd) and “Discomfort” (4th). Addition-
ally, some factors extracted in one language may fail to be obtained in another language. For exam-
ple, the 5th and 8th Japanese factors named “Persistence” and “Effort” did not appear in English,
whereas the 8th and 9th English factors named “Politeness” and ‘“Nostalgia” were not obtained in
Japanese.
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2.3 Principle of Methodology

As introduced in Section 2.1, there have been several earlier studies researching the reviews posted at
EC sites. To our knowledge, however, there has not been any research using the impressions of the
reviews at EC sites. Despite possible fakes or disguises, since ample amount of data will converge
the certain quality, it is meaningful to analyze the contents of EC sites. Meanwhile, as explained in
Section 2.2, a method using impressions of Q&A sites could also be generalized to the other datasets.
Hence, our principle is to apply the methodology using impressions to the reviews of EC sites.

3 Rakuten Ichiba Data

The dataset of EC site used for this analysis is Rakuten Ichiba data, one of the datasets provided by
the National Institute of Informatics [10]. The dataset includes product data, item review data, and
shop review data during the period dating from 2015 to 2019. During the five-year session,
22,505,858 reviews were recorded. The contents of review data are as follows [11]: reviewer ID,
shop name, shop ID, review point (ranging from 1 (worst) to 5 (best)), review content (statement of
review), reference number, and review date. Reference number means that of “helpful,” which is
given by users other than the reviewer who find the review helpful. This indicates how useful the
review was for regarding the purchase of the product. Among all the 22,505,858 reviews, those with
reference number no less than 20 were tentatively used for the subsequent analysis. Therefore, the
amount of review data with reference number of at least 20 is 20,821.

4 Impression Evaluation Experiment Assessing Low-Rated Re-
views of EC Sites

4.1 Aim

EC sites are flooded with various styles or impressions of reviews. All the reviews can possess any
number of review points, with some having 5.0, while others being rated as just 1.0. For these re-
views, high-rated reviews tend to end up showing their satisfied comments, e.g. “The quality of this
item is great and I like it.” Meanwhile, low-rated reviews are apt to contain more specified opinions.
For example, what the issue is, why this store is not recommendable, how the store must improve,
etc. Hence, in order to avoid more mismatches between users and products, we tried to extract the
impressions from low-rated reviews. Therefore, we inaugurated our research by conducting im-
pression evaluation experiment using EC sites [9]. The basic procedures are substantially the same as
the case of extracting the impressions of Q&A statements [7, §].

4.2 Experimental Setups

In selecting experimental materials from 20,821 review contents whose reference numbers were no
less than 20, we set the following two criteria. The first standard is to choose review contents with
review points 1.0 (worst-rated) [9]. The second one is to select those free from grammatical errors,
because applying syntactic analysis e.g. morphological analysis is planned for the subsequent pro-
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cedure. As even trivial grammatical errors could prevent the proper result of syntactic analysis, it
would be very vital to avoid such errors.

Through these criteria, the experimental materials selected were 20 review contents, 5 reviews
each for 4 stores [9]. Taking an example of low-rated reviews posted to one store, their original
Japanese statements and their English translations are shown in Tables 2 and 3, respectively. These
statements are denoted as LR3-1, LR3-2, LR3-3, LR3-4, and LR3-5.

Table 2: Original Japanese Statements of Low-Rated Review Contents per Store [9]

LEMRETREL DS TOTHEAEZR LIALREDL, [A—h—Xxd] Loz LT, AMERE (8218) Hiih
NEND EDRA—/b, ZOMBABRD HIZR> THETAMEE., 4HIC2-> TCELIZIEMEE,. Tyt
NTDHRBEEIZ] EDA— .., STHRIBEHOEEA—NLTHFy LI THELWE L, X
24) =EHE=FATELLE STV, FMERRTERVORDL, BN LEEZIT RO TR LY,
W TRWE,

SH2R2AIZHEA LR 1SR TARRENC/RS ] EoZ & T [&2THi> T BOHRIZR D, BETTF
EHIFOHSH~9H1IH) EA—NABREE LT, ZOREMOR—UE LD EMBR3IA~5HEENTHY F
T, BROBEEIEROICHEOMB ZENTEST, SFE TR T v 7 2o TWE LR, HEY ORED
ES RN E L, 2HHICE2F Lz, BRIV EZ RO H 1T (Db OIXITHEE, b DX
BHBEE) LTSN T TELE, BROBEEIEE L THIORTLEZ Lon &, ZeWnb ok I{EREY)
Nl OFROMEEZ L THLHLWEWTY, BROMOY a v 7OHENIIEEEBbAL LTS EBVET,

FENESTRBNTT, AZ vy 7OMIEHIEFER T LT, EXND 2 7 AL B SvE L7 ook
S3e <, REIWSRVMIENZHRKEE L P E LEAEEIERL,. 3y ANROEIC/EE R L, & OHERN
co MDYz T THEHOIE, MEZERKICT 2B ARMARDZZEDHY FHATLE, EH0 IR T
NI S0, B GRIELOLWIFLTUIL-TY, Bl a v 7,

K EH 20D LIS HER BV DO F DOV Ea—%h 5L HONIES LV BRIZEALIZA~D
HHIZIATLTDOIZH L, ZH L ~OEEITEADHE, LrbEETEORIIHLICR>Txy e
PRALCHERH D, OB IZR- N,

LR3-5

fEEE < ODIEFITEV, EREWED OJEHBRE T2V b O 2T 5 & i3t <FHT 5,
BREPARZGS T2 E83H D, BHEEBNTWDIOENL, ZTORICE—AOBMLE EnT —KRy EEE
57, TARBH ST OEBEHLA,

Table 3: English Translation of Low-Rated Review Contents [9]

LR3-1

I ordered this because it says "shipment in about a week," and then I got an e-mail that the delivery would be delayed by a
week (around Aug 21) due to "manufacture shortage." Then on the day delivery was supposed to be, another delay by a
week, and today another week delay, and an e-mail saying, "If you want to cancel, go ahead." I had my cancellation on the
third delay notification mail. I thought "Rakuten 24" is direct management so would be reliable, but they should not take an
order if the item could not be secured. Extremely insincere of them.

LR3-2

I received an e-mail saying that because one of the items I purchased on Aug 22 had a shipping delay, your items would be
shipped once the entire items were ready. The estimated delivery date was supposed to be between Sept 8 and 11. The
order page of that item says delivery in 3 to 5 days. They show false delivery dates despite Rakuten claiming to be a direct
management store. I used to use Soukai Drug, but I got fed up with their slow delivery, so I changed to this store. When I
first moved to Rakuten 24, they were helpful enough as to ship immediately if they had the item, otherwise they would ship
later. As a Rakuten direct management store, they should ensure the display of delivery date or say "out of stock" if there
is none. I think the other Rakuten shops are much better at properly going about it.

LR3-3

Shipment is surprisingly slow. The stuff's responses were also thoughtless. I was kept waiting for over two months since I
placed my order, but got no response etc. during that session, and I became so anxious that I contacted them several times
but got no response, and then about three months later I got a message saying that that item went out of stock... I would not
have wasted my time and become rather annoyed if I had made the order at other shops. At least they should have
contacted me or at least replied to me about the present situation. What a rude shop!

LR3-4

It cannot be helped if an item is out of stock, but their action is so slow! According to the reviews from other users, they
made contacts in one day to the users who obviously made purchases later than I, but in my case they did so six days after
purchase. In addition, they were rude enough to cancel the delivery on the scheduled shipping day. I was disgusted at their
terrible response.

LR3-5

Every time shipment is very slow. But I have no choice but to use this place since there were no discount stores in my
shopping area and the items were unavailable in my neighborhood. At the longest I waited for two months. As their
shipment is very slow, they should not distribute sale ads or coupons around here. If they have so much time, they ought to

use it to manage their inventory.
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4.3 Experimental Procedure

Impression evaluation experiment rating low-rated reviews was conducted with the cooperation of
five subjects [9]. The subjects were asked to rate the 20 experimental materials using 50 impression
words. The definition of impression word is the word that seems effective in expressing the style or
content of the statements. The 50 Japanese impression words used are summarized in Table 4. There
are several two English words listed like “Amazing/Shocking” due to conveying clearer translation
of the original Japanese word. These impression words were used to rate the experimental materials,
in a similar fashion as evaluating Q&A statements [9].

Table 4: 50 Japanese Impression Words Used for Assessment [7, 9]

Accurate  Amazing/Shocking Ambiguous Appropriate Beautiful Clear Complicating
Courteous Creative Difficult Disillusioning Dull Easy Exaggerating
Faltering Favorable Fearful Firm Fluent Fulfilling
Fun Hot/Intense Important Impressive Inevitable Insufficient
Long Marvelous Minute/Detailed ~ Nostalgic ~ Original/Novel Persistent
Persuasive Powerful Real Refreshing Regretting Resentful
Sharp Simple Skillful Special Suspicious  Thoughtless
Touching Uncomfortable Unexpected Unjust Warm-hearted ~Wonderful

4.4 Experimental Result

The application of factor analysis with Varimax rotation to the experimental result failed to yield any
factors under 50 impression words. Thus, 50 impression words were reduced to 13 through trial and
error. As a result of factor analysis performed under those 13 impression words, factor loadings with
Varimax rotation are shown in Table 5. Impression words with absolute values of factor loadings
over 0.5 are shaded to interpret the factors. From this result, three characteristic factors were ob-
tained. These factors were named Object, Creativity, and Undeserved [9].

Table 5: Factor Loadings of Three Factors [9]

Impression Word | Factor 1 | Factor 2 | Factor 3
Disillusioning 0.948 | -0.096 0.018
Appropriate 0.883 0.100 0.109
Regrettable 0.882 | -0.239| -0.319
Resentful 0.839 | -0.039 0.330
Uncomfortable 0.741 | -0.117 0.362
Amazing 0.667 0.178 0.638
Unexpected 0.635| -0.644 0.085
Accurate 0.583 0.284 0.421
Real 0.574 0.159 0.213
Fulfilling 0.102 0.980 0.153
Creative 0.095 0.968 0.108
Important -0.094 0.918 0.141
Unjust 0.097 0.164 |  0.864
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5 Further Impression Evaluation Experiment with Additional
Materials and Subjects

5.1 Requirement

As summarized in Section 4, no results were obtained under 50 impression words. The biggest cause
was the characteristics of experimental materials. One of the standards of choosing Q&A statements
was to eliminate the statements with abusive words, slander, or statements against public order and
standards of decency [8, 9]. On the other hand, low-rated reviews were potentially written in un-
pleasant, angry, or critical styles. Therefore, impression words corresponding to the 1st factor shown
in Table 5 were assessed with relatively high scores by subjects. Meanwhile, biased impression
might have led the five subjects to rate the entirely same combinations of scores “1” or “2” for the
impression words usually used for good evaluations e.g. “wonderful,” “persuasive,” “beautiful,” etc.
This result produces many overlapping combinations for several impression words, diminishing the
effectiveness of impression words for factor analysis.

It would also be notable to focus on the relationships between sample size and contents of ex-
perimental materials. Along with the Japanese Q&A statements (2,460 sample size; 60 statements
and 41 subjects) [7], because of the sufficient sample size, it would be interesting to compare the
English Q&A statements [8] (120 sample size; 30 statements and 4 subjects) with low-rated reviews
at EC sites [9] (100 sample size; 20 statements and 5 subjects). In the absence of great differences, 9
factors were obtained for English Q&A statements, whereas no factor was extracted for low-rated
reviews at EC sites under 50 impression words. This result could be directly attributed to the biased
contents of their experimental materials, as pointed out earlier.

Therefore, it is necessary to conduct further experiment with additional subjects and contents.
For the additional contents, high-rated review contents are appended as experimental materials.
Using both high-rated and low-rated reviews would straighten out the biased contents besides defi-
cient sample size.

5.2 Additional Experimental Procedure

The experiment was conducted in the same way as stated in Section 4.3. The different elements from
the previous experiment were additional materials and subjects. Firstly, as for additional materials,
similar to the low-rated reviews, the review contents with review points 5.0 (best-rated) were chosen
as high-rated reviews. Another criterion of choosing with minimum grammatical errors, as explained
in Section 4.2, was also taken into consideration. Similarly, 20 high-rated reviews (5 reviews each for
4 stores) are appended as the experimental materials. Taking an example of high-rated reviews on
one store, their original Japanese statements and their English translations are shown in Tables 7 and
8, respectively. These statements are denoted as HR3-1, HR3-2, HR3-3, HR3-4, and HR3-5.
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Table 6: Original Japanese Statements of High-Rated Review Contents per Store

RILOBELD > TNDOT, WEATHETIZ R VEFRINENY £9, TH, WAVWAREHBHDHDT
FEICHEARRD DIFE LT, s bR S THE E7,

AREORLE, PREAIATAE EL 2, A—/ 3= — VHIZ S, R BITIEENS, AN/ IS, BT F7FT<5%F
AU R DOWIER T, A LBFE, TayThk, BT, E5bd0ALI TXWELT,

SERES, ATRETHZEI~3H LN THA TEDSICHIZ THEXLZOTTH EXX -1 HE T Eb T E a7 s,
AL, THICHASHUBOTOET, SBIREITEWELE,

WIRE WV ZIELSIRTT A, dfii 2. SO E S & EaloThILAIDDIT LIRSV ET A, 7 —R O i b BT
HR34 [TL, FAUOFLIETEZ DL FERRLALDTEEDEWLTHET, ESCARY A MeE Creviih o shbiEL
TRLHE HEERDDHELL VO TT oy ZIIKEFEA | JEHICLTOET,

WObLBHERC RS> TOEY, 10ABASOLE 2—CF 2 A RIOFERITRI -7 TF i, L3R BIZEZITER->T
WL, TS EAE O SITA D FE AN HLSNWD HE TZITIRNALELNTY, A TSWEL-,

HR3-1

Table 7: English Translation of High-Rated Review Contents

They have so many items that it takes me a lot of time to purchase. However, as there are various items, I'm glad I can buy a
lot at a time. I will be using this store from now on.

I bought a walking stick with four legs and laundry detergent. I bought them during the super sale and got them on the final day.
HR3-2 |The laundry detergent was put in a small box. The walking stick covered with bubble wrap and brown paper was easily
delivered. Dear shop, thanks a lot.

I ordered five items. Because I set all the estimated delivery within 1 to 3 days, my order on the 7th then its arrival on the 11th
was almost on time. They arrived without problem, and wrapped neatly. Thank you.

It is of course as might be expected, but I have no complaints about the assortment of goods and nice services. Coupons are
HR3-4 |frequently offered, and 1 end up buying a lot at a time for cheaper, considering the points. I never fail to check an item
beforehand as there is often its inventory online saying if it is out of stock at other stores or official sites! I rely on this store.
Thank you for your support always. This is my review for purchases in October, and this time shipment was immediate. I got
HR3-5 |the item on the third day from the order. Although I do not usually have urgent orders, I am glad I can get items as fast as this
number of days. Thank you.

HR3-3

Meanwhile, as for subjects of the additional experiment, three out of the five subjects who joined
the previous experiment explained in Section 4 rejoined the additional experiment. These three
subjects were asked to assess 20 high-rated reviews in a similar procedure as low-rated ones.
Moreover, an additional three subjects newly joined the experiment. For these new three subjects,
they were asked to evaluate both 20 low-rated reviews and 20 high-rated ones. Overall, the addi-
tional experiment was carried out with the cooperation of six subjects.

5.3 Experimental Results

Similar to the previous experiment, factor analysis was conducted in the same way as stated in Sec-
tion 4.3. In executing factor analysis, the criterion of determining the numbers of factors is either
“their eigenvalue over 1.0” or “cumulative contribution ratio at least 80%”. Of these two criteria, by
adopting the former standard the number of factors was set to 8. Eigenvalues, contribution ratio, and
cumulative contribution ratio are summarized in Table 8. Factor loadings with Varimax rotation are
shown in Table 9. As explained in Section 4.4, the factor loadings with absolute values over 0.5 are
shaded to underscore them since they indicate significant interpretations. Their minute interpreta-
tions will be provided in the subsequent section.
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Table 8: Eigenvalue, Contribution Ratio, and Cumulative Contribution Ratio for 8 Factors

Factor | Eigenvalues | Contribution Ratio [%] | Cumulative Contribution Ratio [%]
1 13.5 17.4 17.4
2 9.47 16.7 34.2
3 5.31 16.3 50.5
4 3.11 6.2 56.7
5 1.99 52 61.9
6 1.45 2.6 64.6
7 1.25 23 66.9
8 1.11 22 69.0

6 Considerations
6.1 Interpretations of Factors

As summarized in Section 5.3, eight factors expressing the style or content of reviews posted at EC
sites were obtained. According to the impression words with absolute values of factor loadings are
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Table 9: Factor Loadings of Eight Factors (Additional Experiment)

Impression Word | Factor 1 | Factor 2 | Factor 3 | Factor 4 | Factor 5 | Factor 6 | Factor 7 | Factor 8
Amazing/Shocking [ 0.916 | 0.026 | -0.059 | -0.165| 0.009| 0.057| 0.147| 0.064
Uncomfortable 0901 | -0.014| -0.228| -0.063| 0.059| 0.092| -0.024| 0.078
Thoughtless 0.865 | -0.016 | -0.023| -0.151| -0.030| 0.037| 0.158| 0.119
Resentful 0.838 | -0.003 | -0.129| 0.164| 0.102| 0.087| 0.085| 0.188
Regretting 0.815| -0.157| -0.237| 0.104| 0.321 0.007 | -0.176 | -0.088
Insufficient 0.759 | 0254| 0.186| 0.040| -0.214| -0.122| -0.023| -0.187
Suspicious 0.727 | 0.261 0.162| 0203 | -0.254| 0.014| -0.065| -0.160
Disillusioning 0.721 0.053 | -0.083| 0.509| 0.158| 0.096| -0.028| 0.134
Sharp 0.648 | 0.069| -0.237| 0.217| 0.155| 0.065| 0.100| 0.081
Inevitable 0.629 | 0.000 | -0.102| 0.581 0275 | 0.092| -0.042| 0.060
Exaggerating 0.033 | 0.834| 0.087| -0.016| -0.032| -0.051| -0.033| -0.131
Original/Novel 0.018 | 0.801 0.249| -0.093 | 0.097| -0.033| 0.000| -0.071
Special 0.008 | 0.760 | 0.285| -0.119| 0.110| 0.063| 0.083| 0.177
Firm -0.104 |  0.739| 0.360| -0.043 | 0.150| 0.034| 0.085| 0.002
Ambiguous 0.112 | 0.690| 0.153| 0.026| 0.072| 0.023| -0.021| -0.305
Fearful 0218 | 0.687| -0.184| -0.137| -0.055| 0.193| -0.016| 0.237
Creative 0.060 | 0.654| 0.167| -0.080| 0.159| 0.161 0.067 | 0.222
Faltering 0.098 | 0.608 | -0.029| -0.080| -0.098| 0.396| -0.188| 0.133
Dull -0.113 | 0.593| 0.329| 0.018| -0.026| -0.014| 0.101 | -0.012
Hot/Intense -0.054 | 0.574| 0.148| 0.087 | 0.339| 0.201 0.064 | 0.124
Minute/Detailed 0.144 | 0571 0.159| 0242| 0.232] -0.024| -0.009 | 0.045
Fulfilling -0.159 | 0.562| 0.524| -0.106 | 0.247| -0.022| 0.205| 0.087
Special 0457 0559 0.235| -0.030| -0.252 | -0.008 | -0.021| -0.092
Persistent 0.165| 0.544| -0.289| 0.259| 0.371 0.321 | -0.156 | 0.066
Beautiful -0.031 0.077 | 0922 | 0.086| -0.002| -0.108 | -0.152| -0.002
Warm-hearted -0.151 0.103| 0.870| 0.080| -0.113| -0.055| -0.192| 0.030
Easy 0.241 0.095 | 0.821 0217 | -0.121| -0.041 0.107 | 0.084
Favorable -0.400 | 0.194| 0.757| -0.022 | 0.136| 0.066| 0.001 | -0.129
Wonderful -0283 | 0.247| 0.748| -0.054| 0.173| 0.189| 0.101 | -0.122
Impressive -0.222 | 0.447| 0.709| -0.085| 0.233| 0.033| -0.060 | -0.051
Fun -0.254 | 0.483| 0.674| -0.078 | 0.208| 0.046| -0.005| -0.083
Refreshing 0.101 0.204 | 0.598| 0.190| -0.103| 0.102| 0.206| 0.122
Important 0.193 | 0285| 0.597| 0.061 0.092 | -0.030| 0.291 0.172
Courteous -0.331 0322 0576| 0.104| 0.216] -0.012| 0.033| -0.069
Accurate 0.275| -0.062| 0.570| 0.439| 0.046| 0.044| 0.458| -0.011
Clear 0342 0.039| 0.509| 0.495| 0.134| 0.050| 0.370| -0.019
Simple 0320 0.026| 0.280| 0.582| -0.025| -0.054| -0.036| 0.003
Appropriate 0.462 | 0.026| 0439| 0.514| 0.139| -0.031 0.271 | -0.117
Fluent -0.024 | 0.286| -0.009| 0369 | 0.756| -0.040| -0.097 | 0.123
Unexpected 0.073 | 0372| 0.115| -0.150| 0.569 | -0.029 | 0.004| -0.055
Persuasive 0.201 | -0.005| 0.256| -0.029| 0.519| -0.092| 0.233| 0.049
Touching 0210 0376| 0.047| 0.019| -0.059 | 0.777| 0.060| -0.049
Powerful 0.445 | 0.131 0.166 | 0364 | 0.195| -0.047| 0.000| 0.604
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over 0.5, interpretations against those eight factors were as follows:
Ist factor is composed of negative impressions of the sentences, such as “amazing/shocking,”
“uncomfortable,” “thoughtless,” etc. as well as assessing unavoidable situations such as “sharp”
and “inevitable.” Regarding both these axes, this factor is named “critical attitude.”
2nd factor consists of expressing unique viewpoints such as “exaggerating,” “original/novel,”
“special,” etc. and perplexing words such as “ambiguous,” “fearful,” “faltering,” etc. Consid-
ering these elements, this factor is named “confusion on unknown.”
3rd factor is dominated by positive impression of the sentences, e.g. “beautiful,”
“warm-hearted,” “easy,” etc. Hence, this factor is named “impressive experience.”
4th factor is made up of honesty evaluation of contents such as “simple,” “inevitable,” “disil-
lusioning,” and “appropriate.” Therefore, this factor is named “realistic assessment.”
Sth factor consists of words expressing how convenient items are, such as “fluent,” “unex-
pected,” and “persuasive.” Thus, this factor is named as “convenience.”
6th factor is composed of a word representing difficulty or effort such as “touching.” This factor
is named as “sympathy.”
7th factor happens to have no impression words whose absolute value of factor loadings are
over 0.5. Therefore, no interpretation is given to this factor.
8th factor consists of the pressure from sentences such as “powerful.” Hence, this factor is
named as such as “impact.”
Compared with the previous result under 13 impression words, the further experiments with addi-
tional materials and subjects were effective. Specifically, appending high-rated statements has played
a vital role in balancing the biased result where only three factors were obtained.

6.2 Comparison of Weight of Factors

It would be noteworthy to focus on the different tendencies of contribution ratio (CR) of factors
among EC sites and Japanese Q&A statements. Factor names, eigenvalue, CR, and cumulative
contribution ratio (CCR) are summarized in Table 10. Eigenvalue, CR, and CCR are shown in the
columns entitled “Eigen,” “CR [%],” and “CCR [%],” respectively. For the cases of Japanese Q&A
sites, two factors mainly account for representing the impression of Q&A statements. Meanwhile, for
the case of EC sites, the major three factors dominate the expression of the impression of EC sites. In
terms of CCR, the main two factors for Q&A site accounted for 25.9% [7], while CCR of the major
three factors for EC site reached as high as 50.4%. These comparisons have shed light on the dif-
ferent tendencies of main factors among EC sites and Q&A sites.

From another perspective, the characteristics of their main three factors are substantially similar
despite their different orders. Specifically, the 1st factor “critical attitude” for EC and the 2nd factor
“displeasure” are the same. Likewise, the 2nd factor “confusion on unknown” for EC resembles the
3rd factor “creativity,” whereas the 3rd factor “impressive experience” for EC corresponds to the 1st
factor “Accuracy.” The possible reason for the different orders of three major factors is that although
high-rated reviews were appended to experimental materials, the effect of impressions from
low-rated reviews in negative evaluation must have lingered on. Nevertheless, it would not be too
much to say that this was a definite improvement over the previous experimental result rating only
low-rated reviews and obtaining just three factors.
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Table 10: Comparison of Eigenvalue (Eigen), Contribution Ratio (CR), and Cumulative Con-
tribution Ratio (CCR) between EC Sites and Japanese Q&A Sites [7]

EC Site Japanese Q&A Site [7]
Factor

Name Eigen | CR [%] | CCR [%)] Name Eigen | CR [%] | CCR [%]
1 Critical attitude 13.5 17.4 174 | Accuracy 11.1 14.5 14.5
2 Confusion on unknown 9.47 16.7 34.1 | Displeasure | 6.78 11.4 25.9
3 Impressive experience 5.31 16.3 504 | Creativity 2.69 6.1 32.0
4 Realistic assessment 3.11 6.2 56.6 Ease 2.24 3.7 35.7
5 Convenience 1.99 5.2 61.8 | Persistence 1.56 3.6 393
6 Sympathy 1.45 2.6 64.4 | Ambiguity 1.50 35 42.8
7 - 1.25 2.3 66.7| Moving 1.43 3.1 45.9
8 Impact 1.11 22 68.9 Effort 1.18 2.1 48.0
9 Hotness 1.10 2.0 50.0

7 Conclusion

In order to reduce the mismatches between users and items at EC sites, in this paper we conducted an
additional impression evaluation experiment assessing both high-rated and low-rated reviews. Factor
analysis was then applied to the experimental result to extract eight factors. It has been shown that
the methodology to extract impression from the Q&A statements was able to be extended to the
review statements of EC sites. It could also be implied that the generalization to other datasets or
fields would be possible with selection of biased experimental results.

For future work, in order to establish the methodology to clear mismatches between users and
items at EC sites, factor scores of review statements will be estimated using feature values of
statements, in a similar fashion as the case of the Q&A sites. It would be vital to inspect if using
reviews can reveal the characteristics of products under evaluation. Whether this methodology can
be extensive to other field or dataset such as hotel reviews must be conducted. Besides this
methodology, a different approach such as large language model (LLM) needs to be considered.
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