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ABSTRACT 

This study examines how the same online consumer ratings can be 

perceived differently by consumers in different purchasing circumstances 

and demonstrates that the effects of ratings proportionally vary with scale 

and assessment types. By applying Weber’s law, which explains the shifting 

perception of individuals on stimuli based on mental scaling mechanism, we 

hypothesize that the marginal effect of rating (i.e. when there is one product 

to value) and rating difference (i.e., when there are two products to compare) 

decrease as rating and rating difference increase. To validate this hypothesis, 

we conducted an experimental survey on 226 online shopping mall users. 

The results show the marginally decreasing effect of rating and rating 

difference on consumer purchase intention, thus supporting the different 

mental scaling systems in different situations. This study contributes to the 

literature by providing rationale for consideration of the scale and context of 

the rating when discussing the rating effect. 

Keywords: Online Consumer Rating, Weber’s Law, Marginally Decreasing 

Rating Effect, Mental Scaling Effect, Consumer Purchase Intention 

 

1. INTRODUCTION 

Online consumer rating has become one of the most influential product 

information sources for online shopping mall users because of its 
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convenience in quantification and effectiveness in processing
1
. For example, 

average online ratings summarize how the majority of consumers evaluate a 

product, and the presented numerical value, such as 3.5 out of 5, helps 

consumers easily value and compare multiple products on a website
2
. 

Online consumer rating is one of the basic product attributes that consumers 

verify before making purchase decisions. Consumers often narrow down the 

pool of products and select products based on ratings
3,4

. 

Numerous studies have focused on online consumer rating because of 

its importance in the consumer decision-making process
5,6

. Researchers 

have verified basic reasoning, such as high ratings generally resulting in 

sales increase
7
, whereas others extended the scope of their study to other 

conditional factors, such as the spread of ratings
8
 and product types

9
, which 

moderate the perception of ratings. The asymmetric effects between positive 

and negative reviews have also been observed
10

. 

However, despite these efforts, some studies failed to consider 

consumer-side situational factors in decision making, such as the purpose of 

online rating processing behavior. The contextual contingency of consumer 

in rating perception is important, because the same rating can be perceived 

and processed differently as consumers process rating information for 

different purposes and contexts
11,12

. For example, some consumers use 

consumer ratings to scan a large number of products easily and to narrow 

down the choices quickly from a large pool to a small basket
13

. Others use 

ratings to define the minimum quality level
14

 or to make a final decision 

between two attractive competing products
15

. If the purpose of rating 

information processing is different, the effects would naturally differ
16

. 

However, prior online rating studies did not consider the processing 

behaviour of consumers, but simply assumed that the same ratings would be 

processed similarly and will have a similar effect regardless of the 

consumers’ purpose for using that information
17

. 

Therefore, this study examines how consumers perceive specific 

ratings differently based on their processing purposes and behaviors. We 

categorize the rating information processing behaviors of consumers into 

two types: valuing and comparing. We also investigate how and why the 

effects of the same ratings would differ depending on the purposes of the 

behavior. This dichotomy of consumer behavior is drawn from the existing 

literature on the behavior of online shopping mall users
18,19

. It describes the 

step-by-step process of how online consumers continue their shopping until 

they find the product they want or until they stop purchasing. 

We also introduce Weber’s law as a theoretical lens by which to 

explain consumer perception regarding two different behaviors. This law 

explains the mental scaling effect of human beings when they are exposed to 
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a certain stimulus
20

. Online consumer rating is one of the most important 

stimuli that consumers perceive and process when making purchase 

decisions. Consumers then apply the theory to provide rationale when 

analyzing the rating effect.  

This study is organized as follows. First, we review the literature on 

online consumer rating and Weber’s law. We then categorize consumer 

decision-making behaviors into two types and develop hypotheses about the 

rating effects for each type of behavior. Subsequently, we describe how the 

survey is designed and the data are collected. Lastly, with the data obtained 

from 226 online shopping mall users, we detail how the results support the 

hypotheses. In-depth discussions on the contributions and implications of 

the study are presented at the end. 

2. LITERATURE REVIEW 

2.1 ONLINE SHOPPING PROCESS AND CONSUMER 
BEHAVIORS 

A group of studies on online shopping behaviors have focused on the 

factors related to consumer purchase activities such as risk, price, trust
21

, 

and satisfaction
22

. These studies broadly investigate consumer behaviors 

pre- and post-purchase by scanning contextual factors in the use of shopping 

mall, such as channel preference and gratification
23,24,25

. 

Another group of studies focuses on the process of the consumer 

behaviors, such as searching and browsing, and examines how these 

different behaviors are strategically combined for a single shopping event
 26

. 

Detlor et al.
27

 compared searching and browsing behaviors to understand 

consumers’ information-seeking behaviour during the pre-purchase stage, 

whereas Senecal et al.
28

 presented a more unifying view by integrating an 

alternative searching process into the evaluation process.  

More recently, another group of studies emerged which highlights the 

continuance and integration of the processes. For example, Teo and Yeong
19

 

confirms the existence of two-step behaviors between the need for 

recognition and purchase, namely, information search and alternative 

evaluation. These categories imply the possibility of two different behaviors 

and purposes. Darley et al.
29

 illustrate a more integrative decision-making 

process that highlights the iteration between information search and 

alternative evaluation until people make a final purchase decision. To 

facilitate the continuance of the consumer journey, Edelman
18

 describes a 

more process-based consumer decision process that focuses more on the 

importance of web design. 
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2.2 Effect of Online Consumer Rating 

Numerous studies have scrutinized the effect of online consumer 

ratings
13,30

 because they have a critical influence on consumer decision 

making
31

, and their effects are practically convenient to quantify, analyze, 

and interpret
2
. Ratings demonstrate the views of the majority of consumers 

on a product in a parsimonious format, such as average ratings between 

3.5/5.0 and 4.8/5.0. When information is delivered in such a single-number 

format, it is more convenient for consumers to sort, compare, and screen
32

. 

As one of the most widely used statistics that illustrate the central tendency 

of the majority
33

, average online consumer rating has been the subject 

studied extensively in literature
9
. 

Studies on online consumer ratings also developed their 

methodological aspects
34

. In the early research of ratings, a simple 

assumption indicated that high ratings would undoubtedly lead to high 

sales
35

. However, researchers began to investigate further for more 

comprehensive and sophisticated relationships between ratings and other 

performance measures
36

. For example, Clemons et al. found not only the 

average but also the dispersion of ratings determines the sales
3
. Adams et al. 

also found that sales do not gradually increase as ratings increase and that 

they have critical points that abruptly change the sales ratings
37

. Moreover, 

the effect of ratings differs across product types
17,30

, and negative and 

positive ratings are not in opposing positions but have asymmetric effects
38

. 

These studies on ratings reflect the comprehensiveness of the 

methodological aspects of the online rating analysis process
39

 but not in the 

circumstantial aspect of consumer behaviour and/or perceptions. These 

studies were conducted under an assumption that the same rating will 

display a similar effect regardless of the situation in which consumers make 

purchases
40

. The present study, therefore, focuses on the consumer side of 

the rating perception – how the ratings are perceived differently by 

consumers – to enhance the understanding of online consumer rating 

effects
41

. 

2.3 The Weber’s Law: A Mental Scaling Mechanism on 
Ratings 

Weber’s law explains the shifting perception of individuals on stimuli 

based on their mental scaling mechanism. For a long time, this concept has 

been widely applied in various disciplines from psychology to physiology 
42

. 

Weber’s law suggests that equally perceptible increments in a response 

correspond to proportional increments, instead of a numerical increment. 

The threshold of discrimination between two stimuli increases linearly with 

stimulus intensity
20

. Thus, the response of an individual to a change in 
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stimulus will be inversely related to the absolute magnitude of the original 

stimulus 
43

. 

Weber’s law emphasizes that the perceived discrimination depends on 

the ratio that distinguishes the two sets of any stimuli and not on the 

difference between them 
20

. For example, when a person is only sufficiently 

sensitive to distinguish a 105g apple from that weighing 100g, he can only 

distinguish apples weighing 210g from those weighing 200g when the 

apples’ masses are doubled and the differential threshold is also doubled to 

10g. He would not be able to distinguish two apples weighing 205g and 

200g 
44

. 

This concept has been applied frequently in business studies because of 

its effectiveness in explaining the seemingly unreasonable behavior of 

consumers regarding purchases
45

. For example, this law can explain why 

consumers would perceive a larger gap between $1 and $2 than that between 

$11 and $12 during shopping
46

. In addition, the law provides the 

explanation for why consumers do not seriously consider price variances 

and search hard for alternatives regardless of the option availability
43

. 

Furthermore, how consumers perceive various product packaging sizes
47

, 

brand switching
48

, and risk-level changes
49

 have been explained by 

applications of Weber’s law. 

In judging the differences between the intensities of two stimuli, it 

should be noted that Weber's law holds only over a limited range of stimulus 

intensity. Fechner later added that subjective sensation must be measured 

indirectly using differential increments, thus Weber-Fechner law was 

derived
46

. Weber-Fechner law is discussed in tandem with Gossen’s first 

law of diminishing marginal utility because of their similar curve shapes in 

the graph
50

. However, the two perspectives are different in that Gossen’s 

first law stems from physics, indicating calculation as actual utility, while 

Weber’s law describes mental scaling from the physiological perspective. 

3. THEORETICAL DEVELOPMENT 

3.1 Purchase Decision-Making Process of Consumers: 
Iteration of Valuing and Comparing 

With the increasing number of products available in online shopping 

malls, consumers are provided with countless choices but subsequently face 

a highly complex and difficult product selection process
51

. When purchasing 

a TV set, a consumer may have to peruse thousands of TV sets on 

Amazon.com to find the best one. Even if this consumer narrowed down the 

products based on several criteria, such as brand and price, the filtered list 

would still be comprise more than twenty products, which the consumer 
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would have to examine and compare thoroughly
19

. This consumer’s 

decision-making process would end when the product that suits this 

consumer’s desire and expectation is found or when the consumer aborts the 

search because of failure to find a suitable product
29

. 

Drawing from the literature
29

, we propose that such complex and time-

consuming shopping processes involve two types of product assessment 

activities: valuing and comparing (see Table 1). When a consumer begins 

shopping online, he first narrows down his choices from a pool of products 

using various measures, such as brand, price, and rating
18

. He then 

investigates each product in detail to examine whether it fits his personal 

desire and expectation
52

. The first screening process involves product-

comparing activities, whereas the second examination process involves 

product-valuing activities. If the consumer considers the examined and 

valued product as not suitable enough to be purchased, the consumer starts 

screening again and conducts further comparisons in search of the best 

product
29

. 

When valuing, a consumer estimates the value of a product using 

information from the Internet, which includes product specification, product 

image, and consumer rating
51,53

. This evaluation is conducted from an 

absolute perspective rather than from a relative perspective. The decision 

criteria used for evaluation may include, for example, whether the product 

meets the consumer’s desire and expectation. Even the bestselling product 

that is better than other competing products may still not meet a particular 

consumer’s desire and expectation
3
. Thus, even with high consumer 

satisfaction ratings, a product may still not fit a consumer’s personal 

preference and/or expectation, because people have different tastes
17

. Each 

consumer has his own absolute level of product specification
54

. Thus, 

consumers evaluate products by considering their own standards and 

perspectives instead of adopting a relative perspective. 

In contrast, when comparing, people estimate the value of multiple 

products from a relative perspective
55

. In this stage, consumers examine 

products to find the one that is better than the others instead of checking 

whether the quality of a specific product satisfies their minimum 

requirements. Given that product comparisons are made from a relative 

perspective, parameters such as size, rating, or class are often used
2
. These 

numeric parameters enable a consumer to compare products easily and 

judge which is better than others
17

. However, a consumer does not always 

purchase a product that has been judged as better than others because of the 

relativity of judgment. Instead, products are narrowed down by consumer 

choices and are eliminated if consumers are not interested
56

. 
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Table 1. Online consumers’ product assessment activities 

Assessment 

Type 

Assessing 

Question 

Assessment 

Process 
Assessment View 

Consumer 

Behavior 
Reference 

Valuing 

“Is this 

product 

good 

enough to 

purchase?

” 

Judging whether 

a specific 

product meets 

the consumer’s 

individual 

desire, needs, 

and expectation 

Absolute 

perspective: A 

product that is better 

than others does not 

guarantee consumer 

satisfaction, when 

consumer 

expectation is high 

and/or desire is 

different. 

A consumer 

repeats 

valuing and 

comparing 

until he 

makes a final 

decision. 

18,19,29,51, 

53,55 

Comparing 

“Which 

product is 

better than 

others?” 

Narrowing down 

product 

selections from 

many to a few 

Relative perspective: 

As long as a product 

is better than others, 

a consumer keeps the 

better product in the 

list and drops the 

others. 

3.2 When Consumers Refer to Rating for Product Valuing 

When a consumer refers to online consumer ratings to estimate the 

overall value of a product, he usually checks the average rating of the 

product, which is displayed next to the product in a convenient format, such 

as stars and bold letters. The average rating of a product shows a central 

tendency of consumer ratings
33

 and helps consumers save time and effort 

when reading through all the reviews given to the products. Consumers 

perceive the average rating as a single number that shows the “general” and 

“overall” impression that the majority of consumers have of the product
3
. 

When a single-numbered average rating, such as 4.2, is perceived by a 

consumer, its magnitude is mathematically computed as a margin between a 

null rating and the given rating (i.e., 4.2 =∣4.2-0∣) following the rules of 

the decimal system we are familiar with. To support the idea of this margin 

with a theoretical framework, this study introduces the concept of “reference 

point,” which sets the datum through which the consumer initiates his 

mental scaling 
57

. This study defines the reference point as the datum at 

which the mental scaling on a given rating begins
58

. For example, when a 

consumer refers to a rating of 4.3 to value a product, the magnitude of the 

rating is perceived as 4.3, based on the dominant decimal system that our 

society has been using for centuries. This calculation mechanism is 
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grounded on the decimal system that dominates our mental scaling effects 

(see Table 2). 

According to Weber’s law, the perceived difference (discrimination) is 

proportional to the ratio that distinguishes two set sizes, not to the actual 

difference between them
20

. Hence, the marginal impact of the difference 

decreases as the difference itself increases
59

. As the difference equals the 

magnitude in the case of the product rating (e.g., the difference between 4.3 

and 0 equals 4.3), the law is interpreted as follows: the perceived magnitude 

of the rating is proportional to the ratio that distinguishes the two sets of 

ratings (4.3 and 0). For example, the perceived difference between ratings of 

1 and 2 equals the difference between ratings of 2 and 4, not between ratings 

2 and 3. As Weber’s law states, the marginal effect of a rating decreases as 

such rating increases
20

.  

Such a nonlinear impact of rating is observed in various studies, 

especially when valuing a product. For example, Duan et al.
60

found no 

significant relationship between the sales and rating of popular movies, 

which implies that the marginal increase of a rating may not have a 

significant impact as that in the case of Weber’s law. Other studies
13 

also 

show the nonlinear effect of rating and discuss the moderating factors of the 

volume of review, consumer characteristic, and product type
54

. From this 

notion, we formulate the following hypothesis. 

H1: When online consumer ratings are referred to in estimating the 

value of a product, the marginal impact of a rating on purchase intention 

decreases as rating increases. 

3.3 When Consumers Refer to Rating for Product 
Comparisons 

When consumers refer to rating to compare products, they observe two 

sets of ratings and compute the difference by subtracting a smaller number 

from a larger number. For example, if two products with the ratings of 3.9 

and 4.3 are compared, the margin computed by the consumer is the 

difference between the two, which is 0.4 (i.e., 0.4 =∣4.3 - 3.9∣). Given 

that consumers generally prefer products with higher ratings than others, the 

reference point for a high-rated product would be the rating of the low-rated 

product
9
. 

According to the Weber’s law, the perceived difference would increase 

more slowly than the increase of the actual difference
43

. For example, when 

ratings 3.8 and 4.8 are compared, their perceived difference is less than five 

times the difference between ratings 4.6 and 4.8 (i.e., perceived∣4.8 - 3.8∣

< 5∙ perceived∣4.8 - 4.6∣). If we strictly apply the law in this case, the 
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perceived difference between ratings 4.6 and 4.8 is expected to be equal to 

the difference between ratings 3.8 and 3.64 and not to 3.6 (i.e., perceived    

∣4.8 - 4.6∣= perceived∣3.8 - 3.64∣). As Weber’s law indicates, the 

perceived difference is proportional to the ratio that distinguishes the two 

numbers, and the perceived difference is interpreted as a marginally 

decreasing unit effect of a variable
48

.  

The different rating perception mechanism of consumers during online 

shopping is often discussed in business literature
61

, indicating that the value 

of a product can be perceived differently depending on the purpose of 

behaviors (e.g., whether it is for searching or valuing). For example, Senecal 

et al.
28

 found that consumers are often more critical and cautious about 

product quality when comparing two competing products, which may 

generate a mental scaling effect similar to that in Weber’s law. According to 

Teo and Yeong
19

, alternative search is one of the most critical processes 

when making a purchase, which verifies consumers’ intrinsic confidence in 

the quality of a product. From this argument, we develop the following 

hypothesis. 

H2: When online consumer ratings are referred to in comparing two 

products, the marginal impact of the difference in the rating of the two 

products on purchase intention decreases as rating difference increases. 

Table 2. Hypotheses development 

Assessment 

types 

Perceived Magnitude of the 

Observed Ratings 
Examples 

Impact of Ratings on 

Consumers 

Valuing 

The difference between the 

rating of a product and the 

rating of the product 

reserved for the lowest 

possible rating (i.e., null or 

zero) 

When a consumer 

perceives a rating of 4.2, 

this rating is the 

difference between 4.2 

and 0 (null). 

H1: As rating increases, 

its marginal effect on 

purchase intention 

decreases. 

Comparing 

The difference between the 

ratings of two products 

being compared 

When two products with 

the ratings 4.2 and 3.8 

are compared, a 

consumer perceives a 

rating difference of 0.4. 

H2: As rating 

difference increases, its 

marginal effect on 

purchase intention 

difference decreases. 
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4. RESEARCH METHOD 

4.1 Experiment Design 

To measure the marginal effects of ratings, we designed an experiment 

as follows. First, we prepare a webpage with 13 similar TV sets displayed 

side by side to test the marginal effect of rating when used to value a 

product (H1). To control the effects of exogenous variables such as brand 

and price
62

, we copied the pictures and descriptions of the products from the 

bestselling TV list on Amazon.com and standardized them into the same 

formats. We also informed the respondents that these TV sets have almost 

identical specifications in terms of price, brand power, functions, and 

popularity that they consider purchasing. We then ask the respondents to 

reveal their purchase intention toward these products when they are shown 

various TV sets with different consumer ratings from the next page. 

From the second page, we show 13 similar TV sets with different 

ratings (one TV set per page) and ask respondents for their purchase 

intentions. When the TV is displayed in an individual webpage, any 

information that can significantly affect consumer decision making other 

than the rating is carefully eliminated
11

. Only the rating, standardized 

picture, and short description are displayed in the page. The ratings of the 13 

TV sets vary from 2.6 to 5.0 based on a five-point Likert scale, similar to 

the product pages on Amazon.com. 

To test the marginal effect of the rating difference (H2) when the 

respondents refer to the ratings to compare products, we show nine pairs of 

products with different ratings ranging from 3.8 to 5.0. The ranges of the 

ratings are relatively high, because the comparison of ratings usually occurs 

when the ratings are relatively high; thus, the products are considered for 

actual purchase. If the ratings are low, consumers would neither consider 

purchasing the product nor compare it with other products
9
. Thus, products 

with ratings higher than 75% (i.e., 3.75 out of 5) are used for this 

experiment. 

We first selected six sets of similar TVs (12 products paired by twos), 

one of which has a 5.0 rating. We pair one product with a 5.0 rating with a 

product that has a rating lower than 5.0, because people usually compare 

products with the highest rating for possible alternatives. We also select 

three more sets of products with mid-level ratings, because these ratings 

frequently appear in online shopping malls
63

. We show a total of nine sets of 

product pairs in the following orders: 5.0-4.8; 5.0-4.6; 5.0-4.4; 5.0-4.2; 5.0-

4.0; 5.0-3.8; 4.4-4.2; 4.4-4.0; 4.4-3.8. We then asked for the purchase 

intention differences of the respondents for each set. 
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TV sets are selected as a sample product for the following reasons. 

First, it is the product consumed by a large group of consumers without 

significant gender or age biases. Also, it is one of the products that are 

widely sold online
10

. Most online customers are familiar with the products 

and the situations they may face when buying them online. Lastly and most 

importantly, this product is one of the search goods with objective 

specifications and classes. Numerous studies have shown that the purchase 

decisions regarding TV sets are significantly affected by rating as an 

exemplary searched good
17

. 

4.2 Data Collection and Respondent Demographics 

Data collection was outsourced to Embrain Co. (www.embrain.com), a 

large market research company in Korea with more than 1.8 million panels 

in various Asian countries. For our survey, the company first sent e-mail 

invitations to the targeted panels; if the recipients accepted the offer to 

participate, they were guided to the Web sites we built. The invitation 

continued until 250 panels accepted the offer.  

To ensure that respondents fully understood the survey context, we 

provided three screening questionnaires before the survey. The respondents 

were asked whether they had experience in online shopping, backpacking, 

and social media. If a respondent responded negatively to the first question 

(i.e., no experience in online shopping), they were not allowed to participate 

further in the survey. A total of 226 panels out of 250 answered that they 

have experience with online shopping. Thus, they participated in the survey. 

Answers on backpacking and social media did not affect the survey and 

were discarded.  

To ensure data authenticity, Embrain was employed, as it has 

established a solid reputation for managing panels. The company carefully 

selects participants from a pool of panels based on the clients’ specific 

requests. The company also keeps a track record of respondents to control 

the panel integrity. If inconsistency is detected during a panel’s responses, 

the data from that panel is discarded, and the participant is excluded from 

the panel pool (i.e., company policy on spurious panels). 

Lastly, to avoid any bias from demographic factors, data were 

controlled with almost equal distributions of gender and age. Furthermore, 

we conduct ANOVA tests at the construct level and confirmed that no 

significant difference existed in answering the questions across gender or 

age. The significance levels of ANOVA tests on the constructs across age 

and gender groups ranged from 0.16 to 0.94, thus showing no significant 

difference across groups (Table 3). 

 



12                                                        International Journal of Electronic Commerce Studies 

Table 3. Demographics of Respondents 

Gender Freq (%) Age Freq (%) 
Internet Shopping 

Experience 
Freq (%) 

Male 105 (46.5) 19-29 60 (26.5) None 0 (0) 

Female 121 (53.5) 30-39 72 (31.9) Less than five times 10 (4.4) 

Total 226 (100) 40-49 50 (22.1) From time to time 89 (39.4) 

  50-59 44 (19.5) Often 127 (56.2) 

  Total 226 (100) Total 226 (100) 

5. DATA ANALYSIS AND RESULT 

5.1 When Consumers Refer to Rating for Product Valuing: 
H1 Test 

To test H1, we collect data from 13 datasets with ratings ranging from 

2.6 to 5.0, with 0.2 differences in each class. Table 4 shows the mean and 

standard deviation of the 13 datasets. Table 5 shows the t-test results to 

indicate whether the rating difference shows a significant difference in 

purchase intention among the groups. The t-test result shows that 6 out of 12 

cases demonstrate a significant difference in purchase intention as the 

ratings increase. 

The original form of Weber’s Law, which shows a decreasing marginal 

effect, is 
59

. However, for simplicity and a 

parsimonious analysis, we take the simplest form of the logarithm 

function
59,64 

, as shown below (see Equation 1). The modified function still 

clearly indicates the main idea that the rating would show a marginally 

decreasing effect on consumer purchase intention, while the original 

diminishing marginal effect of the rating is not affected. 

    Equation (1) 

where 

 

 

 

( ) 0 1 ( )lnPI A R Ay x     

( ) 0 1 ( ) 2 ( )PI A R A R Ay x x        

( )

( )

 Purchase Intention of product A

 Consumer rating of product A

 Randon error

PI A

R A

y

x








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Table 4. Data description                        Table 5. t-test result on 13 datasets 
   

Product 

Rating 

Purchase Intention  Compared 

groups 
t - value Sig. Level 

Mean 

difference Mean S.D.  

2.60 4.78 2.10  2.6 - 2.8 1.748 0.081 0.327 

2.80 4.46 1.88  2.8 - 3.0 5.316 0.000 0.889 

3.00 5.35 1.67  3.0 - 3.2 1.584 0.114 0.279 

3.20 5.62 2.05  3.2 - 3.4 1.529 0.127 0.279 

3.40 5.35 1.82  3.4 - 3.6 0.188 0.851 0.031 

3.60 5.31 1.68  3.6 - 3.8 2.175 0.030 0.367 

3.80 5.68 1.90  3.8 - 4.0 2.480 0.014 0.402 

4.00 6.08 1.54  4.0 - 4.2 1.656 0.098 0.239 

4.20 6.32 1.53  4.2 - 4.4 0.135 0.893 0.022 

4.40 6.30 1.93  4.4 - 4.6 0.225 0.822 0.040 

4.60 6.26 1.83  4.6 - 4.8 0.105 0.916 0.018 

4.80 6.28 1.74  4.8 - 5.0 2.590 0.010 0.473 

5.00 6.75 2.13      

Total 5.73 1.95      

We conduct a hierarchical regression analysis using this formula to 

highlight the marginal effect of the control variable, i.e., square root term of 

. Hierarchical regression analysis displays the marginal effect of a 

control variable more effectively by comparing the model with and without 

a specific variable
65

 

We formulate models A and B. A is a simple regression model that 

shows the rating effect on purchase intention in a linear form 

( ), whereas B is a model that shows the rating 

effect on purchase intention in non-linear form 

( ).  Table 6 shows the ANOVA test 

results for models A and B. They indicate that both models can predict the 

dependent variable (i.e., purchase intention) to a statistically significant 

degree with their independent variables. 

  

( )R Ax

( ) 0 1 ( )PI A R Ay x     

( ) 0 1 ( ) 2 ( )PI A R A R Ay x x        
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Table 6. Model specification and ANOVA test results for H1 

 Model Summary ANOVA 

Model 
R 

Square 

Adjusted 

R Square 

Std. 

Error 
 

Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

A 0.096 0.096 1.851 

Regression 1069.646 1 1069.646 312.198 .00 

Residual 10059.274 2936 3.426   

Total 11128.920 2937    

B 0.097 0.096 1.850 

Regression 1078.870 2 539.435 157.536 .00 

Residual 10050.050 2935 3.424   

Total 11128.920 2937    

Model A: 
( ) 0 1 ( )PI A R Ay x       

Model B: 
( ) 0 1 ( ) 2 ( )PI A R A R Ay x x          

Table 7. Hierarchical Regression Analysis Summary for H1 

Model Terms 
Unstandardized Coefficients 

Standardized 

Coefficients t Sig. 

Beta Std. Error Beta 

A 
Constant 2.671 .177  15.110 .00 

( )R Ax  .806 .046 .310 17.669 .00 

B 

Constant -3.504 3.766  -.930 .35 

( )R Ax  -.865 1.019 -.332 -.848 .40 

( )R Ax  6.456 3.934 .643 1.641 .10 

Model A: ( ) 0 1 ( )PI A R Ay x     
 

Model B: ( ) 0 1 ( ) 2 ( )PI A R A R Ay x x        
 

 

Table 7 shows the result of the hierarchical regression analysis test. 

When the non-linear effect is not assumed as in model A,  shows a 

significant linear effect on purchase intention (p-value = 0.000<0.01). 

However, when marginal effect is assumed as in model B, the linear effect 

of  becomes insignificant (p-value = 0.396>0.1), whereas the 

decreasing marginal effect of  is significant at 0.1 level (p-value = 0.10). 

The comparison of models A and B indicates that ratings generally have a 

positive effect on purchase intention, and the form of its effect is more 

curvilinear than linear because the significance level of  is lower than 

that of  in model B. 

 

( )R Ax

( )R Ax

( )R Ax

( )R Ax

( )R Ax
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5.2 When Consumers Refer to Rating for Product 
Comparisons: H2 Test 

To test H2, we collect data from 9 rating comparison datasets with 

ratings ranging from 3.8 to 5.0. Table 4 shows the mean and standard 

deviation of the 9 datasets. These datasets were grouped into 6 subsets based 

on rating difference. For example, the data comparing 4.2 and 4.4 and that 

comparing 4.8 and 5.0 are grouped into one because they have the same 

rating difference of 0.2. Table 9 shows the t-test results of the statistical 

difference among the six groups. As shown in Table 9, 3 out of 5 cases do 

not show a significantly different purchase intention difference across 

groups. 

Table 8. Data description                          Table 9. t-test result on 5 datasets 

    

Compared 

products 

Rating 

Difference 

Purchase 

Intention 

difference 

 Compared Rating 

difference 
t - value Sig. Level 

Mean 

difference 

Mean S.D.  

4.4 vs. 3.8 0.6 .99 1.72  0.2-0.4 1.761 0.079 0.217 

4.4 vs. 4.0 0.4 .95 2.14  0.4-0.6 2.449 0.015 0.288 

4.4 vs. 4.2 0.2 .59 1.91  0.6-0.8 0.363 0.717 0.047 

5.0 vs. 3.8 1.2 1.22 1.64  0.8-1 1.495 0.136 0.248 

5.0 vs. 4.0 1.0 1.31 1.87  1-1.2 0.561 0.575 0.093 

5.0 vs. 4.2 0.8 1.07 1.64      

5.0 vs. 4.4 0.6 1.24 1.32      

5.0 vs. 4.6 0.4 .70 1.78      

5.0 vs. 4.8 0.2 .63 1.51      

 Total .97 1.76      

To examine the marginal effect of rating difference, we formulate the 

model as follows (see Equation 2). The square root model for decreasing the 

marginal effect of rating difference on purchase intention is: 

   Equation (2) 

where 

 

( ) 0 1 ( ) 2 ( )PI A B R A B R A By x x          

( )

( )

 Purchase Intention difference between product A and B (when )

 Rating difference between product A and B (when )

 = Error term

PI A B

R A B

y A B

x A B







 

 
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Table 10. Model specification and ANOVA test results for H2 

 Model Summary ANOVA 

Model 
R 

Square 

Adjusted 

R Square 

Std. 

Error 
 

Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

A .016 .016 1.743 

Regression 100.959 1 100.959 33.221 .00 

Residual 6175.201 2032 3.039   

Total 6276.159 2033    

B .018 .017 1.742 

Regression 113.504 2 56.752 18.704 .00 

Residual 6162.655 2031 3.034   

Total 6276.159 2033    

Model A: ( ) 0 1 ( )PI A B R A By x      
 

Model B: ( ) 0 1 ( ) 2 ( )PI A B R A B R A By x x          
 

Table 11. Hierarchical regression analysis summary for H2 

Model Terms 
Unstandardized Coefficients 

Standardized 

Coefficients t Sig. 

Beta Std. Error Beta 

A 
Constant .557 .081  6.887 .00 

( )R A Bx 
 .682 .118 .127 5.764 .00 

B 

Constant -.426 .490  -.869 .39 

( )R A Bx 
 -1.130 .899 -.210 -1.257 .21 

( )R A Bx 
 2.781 1.368 .340 2.033 .04 

Model A: ( ) 0 1 ( )PI A B R A By x      
 

Model B: ( ) 0 1 ( ) 2 ( )PI A B R A B R A By x x          
 

 

The ANOVA test results in Table 10 show that the independent variable 

in both models, , has a significant effect on the dependent variable, 

. Table 11 presents a hierarchical regression analysis result that 

highlights the marginal effect of rating difference. When the non-linear 

effect is not assumed as in model A, a significant linear effect of  is 

observed (p-value = 0.00 < 0.01). However, when the non-linear effect is 

assumed as in model B, it only shows a significant non-linear effect           

(p-value = 0.04 < 0.05) rather than a linear effect (p-value = 0.21 > 0.1). 

Thus, rating difference has a positive effect on purchase intention difference 

(e.g., the larger the gap between rating, the larger difference in purchase 

intention), but its unit effect on purchase intention difference decreases as 

the difference increases. Thus, H2 is supported. 

( )R A Bx 

( )PI A By 

( )R A Bx 
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6. DISCUSSION 

6.1 Summary of Findings 

Based on the H1 and H2 tests, we summarize the findings below. First, 

when the rating information is used to estimate the value of a single specific 

product, the unit impact of rating decreases as the rating itself increases 

(H1). 

Second, when the rating information is used to compare multiple 

products, the unit impact of the rating difference decreases as the difference 

itself increases (H2). In other words, when consumers compare multiple 

products with their ratings, they become more sensitive to the rating 

difference when it is more subtle, such as that between 4.2 and 4.3, than 

when the difference is obvious, such as that between 4.1 and 4.9 

(summarized in Table 12). 

Table 12. Summary of results 

Tests Result Findings & Interpretations of the Result 

H1 Supported 

When consumers refer rating information to value a single 

product, they become less sensitive to the rating changes as 

long as the ratings are above a certain critical level. 

H2 Supported 

When consumers refer rating information to compare 

multiple products, they become more sensitive to rating 

changes as the rating difference decreases, such as that 

between 4.3 and 4.4, than when it is larger, such as that 

between 4.1 and 4.9. 

6.2 Academic Contribution 

This study contributes to the literature in the following facets. First, 

using Weber’s law, we explain the nonlinear effect of online consumer 

ratings. The majority of previous studies consider ratings as given numeric 

variables that are not perceived differently by different people
9
. However, 

the present study argues that even the same rating can be perceived 

differently because of the mental scaling effect caused by the specific 

situations consumers face. We attribute the different effects of rating on 

consumer purchase intention to their varied mentalities, which have 

different scaling systems. Thus, the perception of rating is not proportional 

to the change; rather, such a perception shows a heuristic response. This 

finding contributes to the literature by explaining why the ratings in 
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previous studies have often shown different effects based on their 

circumstance. 

Second, we identify the two most fundamental assessment activities of 

consumers regarding rating as valuing and comparing. Numerous studies on 

online consumers’ assessment behaviors have been published
66

. However, 

the present study is distinguishable because of its parsimonious and 

exhaustive conceptualization of assessment behaviors. We not only propose 

these two types of assessment but also introduce them as a set of two 

activities that iterate until the completion of the shopping behaviour to 

explain why online shopping often goes through a long process of decision 

making without necessarily achieving a satisfactory outcome. Valuing and 

comparing have been frequently discussed in numerous studies
67

; however, 

we integrate them into a pair that accomplishes one shopping activity. 

Lastly, we theorize and validate the marginally decreasing effect of a 

variable with significance and enhance the comprehension of Weber’s law. 

Numerous studies have tested the nonlinear effects of variables
68

, but most 

of them show a marginally increasing effect (i.e., quadratic effect) with the 

use of the squared term of an independent variable
69

. We hence believe that 

the features of the marginally decreasing effect of significant factors in 

online business, such as online consumer ratings, must be also elucidated in 

view of the complexity of the real world and aim to contribute to the 

literature by showing that the effect of rating is gradually weakened, 

counter-intuitively, as its actual value increases. 

6.3 Practical Implication 

First, this study provides a basis for managing online consumer ratings 

from a seller’s perspective by identifying an interesting pattern of the 

marginally decreasing effect of online consumer ratings. Managing 

consumer ratings is an important issue for sellers, because high online 

ratings are believed to necessarily generate high sales. Hence, certain sellers 

manage this problem by enhancing online communication channels with 

customers
70

. However, if the marginally decreasing effect of higher rating 

can be acknowledged as in this study, practitioners may economize their 

resources not to excessively focus on online rating but to increase focus on 

other factors such as promotion and event
62

. Although a higher rating is 

generally preferred for improved performance
71

, the present study shows 

that its reward is not always guaranteed if the rating reaches a certain high 

level, such as a zone of tolerance. The present study suggests that the 

highest rating is not always the solution, and practitioners must consider the 

most efficient level of the consumer rating in such cases. 
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Second, we introduce the concept of zone of tolerance to show 

practitioners that a critical point exists at which a consumer experiences a 

dramatic change in his or her purchase intention. This critical point provides 

practitioners with an approach for managing online consumer ratings. One 

obstacle in managing online consumer rating from the sellers’ perspective is 

the fact that the rating is an exogenous factor that sellers cannot decide or 

control. However, using Weber’s law, we show the possible existence of an 

absolute threshold of consumer purchase intention, regarding which sellers 

and practitioners should focus great attention.  

Lastly, by presenting an application of Weber’s law within the online 

shopping environment, this study demonstrates that ratings are often 

perceived subjectively rather than objectively, with the influence of 

circumstances and the context of online shopping. Consumers do not refer 

to ratings in just one instance; rather, these ratings often have multiple roles 

during shopping processes. This subjectivity in rating perception 

emphasizes that consumers’ overall shopping situation should not be 

separated from its context. Considering that the online shopping 

environment is increasingly becoming more complicated, practitioners must 

recognize that the situation of a consumer must be accounted for in the 

rating effect. 

6.4 Limitation 

This study has limitations that can be addressed in future studies. First, 

sample size can be increased to strengthen the statistical rigor. The number 

of products with different ratings may not be sufficient to achieve statistical 

significance, as shown in the test results. In view of the vast amount of 

products with different ratings that were referred by consumers in real-world 

cases, we suggest that the real data must be analysed or the number of 

products must be increased. Second, future studies could expand the cases 

beyond valuing and comparing and could consider the pre- and post-

purchase stages during which consumers refer to product ratings particularly. 

Third, the interaction effects of consumer rating on other important 

exogenous factors, such as price and brand, could be considered in future 

studies. Lastly, note that the sole effect of rating as investigated in this study 

may not effectively explain the overall effect of online word-of-mouth. 

Therefore, for future study, we propose that the effect of the consumer 

review should be examined together with the rating. The combined effects 

of consumer ratings and reviews will deepen the understanding on how 

consumer-generated product information is processed. 
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7. CONCLUSION 

 This study presented how the same consumer ratings could be 

differently perceived by consumers depending on the purposes of the 

consumers who refer to ratings for product information. We conducted an 

experiment that contrasted rating differences between two products and 

measured how customer purchase intentions change as the degrees of 

differences change. As Weber’s law previously indicated, the results of the 

study confirmed that the marginal effect of a rating could decrease as the 

rating increases and that the marginal effect of the rating differences could 

decrease as the rating difference increases. With these findings, this study 

achieved its academic goal of theoretically explaining why and how the 

scales and the contexts of consumer ratings differentiate the effects of 

various consumer ratings. 
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