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Abstract. Due to the popularity of online shopping, consumers increasingly rely on online 
reviews to make purchase decisions. Based on the theory of emotional cognitive 
evaluation, a theoretical model of the relationship between negative emotion and 
perceived helpfulness is constructed. The effects of negative emotions (anger, worry etc.) 
on the perceived helpfulness of online reviews are tested by experimental methods. The 
study found that certainty of expression and cognitive effort play an intermediary role in 
the effects of emotions on the helpfulness of online reviews. Meanwhile, the consumer-
perceived emotion ‘worry’ is more helpful than ‘anger’ in negative reviews. 
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1. Introduction 
Online reviews play a very important role in e-commerce. According to survey conducted 
by CNNIC (2015), 77.5% of Internet consumers believed Internet word of mouth was the 
most important factor in their decision making [1]. By browsing online reviews, 
consumers can improve decision-making efficiency and reduce the risk of product or 
service uncertainty [2]. However, in the era of "universal online shopping", consumers 
are faced with a huge amount of review information which breeds information        
overload [3]. Massive reviews information makes consumers impossible to quickly and 
efficiently identify valuable information when making purchasing decisions. Therefore, 
identifying useful information in online reviews quickly and effectively is important to 
improve customer decision-making efficiency and reduce the overall shopping costs. 

Negative word of mouth had more influence on consumers than positive word of 
mouth [4]. Ahluwalia et al confirmed that consumers were more likely to notice negative 
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information [5]. Verhagen, Nauta and Feldberg showed that consumers generally shared 
real negative shopping experience [6]. Some scholars pointed out that the emotion 
expressed in the negative online reviews would be more easily perceived by       
consumers [7], which could help consumers judge the quality of products or services. 
Different negative reviews include different negative emotions of consumers, and there 
were great differences in the intensity of negative emotions, which make consumers' 
perception of such reviews different. Therefore, negative emotions deserve attention as an 
important factor in determining the perceived helpfulness of negative online reviews. 

Basing on the theory of emotional cognition evaluation, we use experimental 
method to explore the effects of negative emotions on the perceived helpfulness and the 
intermediary role of online reviews of certainty of expression and cognitive effort. 
 
2. Research review 
2.1.  Emotions 
Consumption emotions were emotional experience of consumers after shopping. In the 
past two decades, there have been many studies on consumption emotions. The 
relationship between consumption emotions and post-purchase behavior has always been 
one of the key research directions for researchers [8, 9]. Someone pointed out that if the 
potential consumers agreed with the emotions expressed by the reviewers in the online 
reviews, then the reviews were considered helpful [10], because consumers' perceived 
helpfulness of online reviews stemmed from the recognition of emotions in those   
reviews [11]. Some domestic scholars also pointed out that consumers who experienced 
certainty (such as happy and disgust) emotions and uncertainty emotions (such as surprise 
and fear) had different ways of choosing [12]. Most of the above researches focused on 
the relationship between consumption emotions and consumer satisfaction, repurchasing 
intention and oral communication behavior; but the relationship between consumption 
emotions and perceived helpfulness of online reviews was seldom concerned. 
 
2.2.  Perceived helpfulness 
Perceived helpfulness was a reflection of consumers' subjective perception of online 
reviews. The existing researches on the perceived helpfulness of online reviews focused 
on the following three categories: first, the online reviews features, such as online 
reviews rating, online reviews valence (positive and negative reviews), the number of 
online reviews, the quality of online reviews, reviews content and so on [13,14], second, 
reviewer’s characteristics, such as reviewer's professionalism, reviewer's credibility, 
reviewer's preferences and so on [15,16], third, review reader characteristics, such as 
readers online shopping experience, the degree of understanding of the product, gender 
and so on[17,18]. 

The deficiencies of existing research include two aspects. First, shopping situations 
in existing researches were mainly in the foreign shopping situations, such as Ahmad and 
Laroche. Under the Chinese shopping situations, there is a lack of relevant research on 
the relationship between specific emotions and perceived helpfulness. Second, the 
existing researches explained the relationship between emotions and perceived 
helpfulness by a single intermediary variable. So, to a certain extent, our research can 
make up for these shortcomings. 
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3. Theoretical basis and research hypothesis 
3.1. Theoretical basis 
The theoretical basis of this article is the theory of emotional cognitive evaluation. The 
theory links cognition to human emotions [20], and considers emotion as the result of 
human evaluation of specific events or environment [21]. Each emotion had its own 
unique cognitive evaluation system that composed of a series of evaluation dimensions, 
so the differences between different emotions could be reflected [22], For example, 
consumers reviewed that the quality of the products which they purchased were better 
than expected (surprise), and it required less cognitive effort (trust). Scholars put forward 
some cognitive evaluation dimensions of different emotions, such as certainty, attention, 
control, anticipated effort, responsibility, pleasantness, and valence and so on, while each 
dimension is orthogonal and an independent entity [20]. Therefore, each dimension can 
be researched separately, and the certainty dimension is chosen in this paper. 

In the certainty dimension, emotions can be divided into certainty and uncertainty 
emotions. The theory of emotional cognitive evaluation found that some emotions were 
associated with feeling certain. When you experience these kind of emotions, you know 
what is happening in the current situation and have a feeling of certainty and confidence 
about what is going to happen in the future. On the contrary, when people experience 
some other emotions, people have a feeling of uncertainty, and do not understand what is 
happening in the current situation and are not sure what will happen next [23]. 
Specifically, such as happy, disgust, angry are certainty emotions; while such as worry, 
fear, surprise are uncertainty emotions. 

In order to study the effects of different negative emotions on the perceived 
helpfulness of online reviews, this paper chooses emotion "anger" with high certainty and 
uncertainty emotion "worry" as independent variables. Based on the above, this paper 
constructs a research model of influencing factors of perceived helpfulness of online 
reviews as shown in Figure 1, and puts forward relevant hypotheses. 

 

Anger

Worry

 Certainty of 
expression

Cognitive 
effort

Perceived 
helpfulness

H2 H2

H3 H3

H1

 
 

Figure 1: Research framework and conceptual model 

 
3.2. Research hypotheses 
3.2.1. Negative emotions and perceived helpfulness 
This study explored from the certainty dimension, choosing two negative emotions: anger 
and worry which have different certainty and the same valence [24]. Some studies 
pointed out that although the impact of negative reviews on consumers was greater than 
that of positive reviews, but it didn’t mean the more negative reviews have the more 
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helpfulness [25]. Extremely positive or negative reviews may have less impact on 
consumer purchasing decisions and may be considered useless [26]. The angry mood 
selected in this paper is the emotion of higher emotional intensity, which expresses the 
extreme dissatisfaction of consumers on the shopping experience; Such emotions may be 
perceived as having a strong own emotional tone and personal subjectivity so that such 
reviews may not evoke consumers empathy, and its perceived helpfulness also has a 
certain degree of impact which will not help much in consumer decision. 

Therefore, we put forward the hypothesis as follows: 
H1: In the negative reviews, worry-embedded reviews are perceived to be more 

helpful than anger-embedded reviews. 
 

3.2.2. Certainty of expression, cognitive effort and perceived helpfulness 
Certainty evaluation was the perception of the level of affirmation and confidence that a 
thing may produce, and it was a possible assessment of what will happen [27]. When you 
feel angry or worried, people are in a negative or sad situation. However, when people 
feel angry, people are determined about the situation and what will happen. When people 
feel worried about the future, people have a high degree of uncertainty about the situation 
they are in and what will happen [20]. 

According to the emotion dimension and the evaluation tendency which was 
consistent with the follow-up judgment, researchers thought that the certainty of the task 
played an intermediary role in the relationship between the certainty dimension of 
emotion and the influence of the information processing behavior. There is an experiment 
on the relationship between certainty of emotions and stereotypes. Before the formal 
experiment, the subjects were asked about the degree of certainty of the task. The test 
results showed that subjects who experienced certainty emotions reported significantly 
more certainty than those who experienced uncertainty emotions, and the certainty of the 
task played an intermediary role in the relationship between the certainty dimension of 
emotion and the influence of the information processing behavior [28]. 

Social cognitive theory has recognized that people are motivated to work harder in 
their cognitive processes when they experience uncertainty [12]. When some scholars 
described the theory of self-sufficiency, some scholars mentioned that “people would try 
their best to gain enough confidence in the validity of information"[29]. Festinger 
suggested that when people feel uncertain about themselves, they will do more social 
comparisons [30]. Lazarus pointed out that there was an unpredictable risk of negative 
emotions characterized by uncertainty [24]. To reduce the risk of uncertainty, consumers 
cautiously handle this type of information [10]. Some researchers claimed that readers 
will perceive a review as more helpful if they believe the reviewer has expended more 
cognitive effort in constructing it. This claim is consistent with a broad range of findings 
in attribution theory and performance estimation, which show that individuals associate 
effort expenditure with performance across a variety of contexts [31]. In addition, to 
some extent, writing a helpful review is a challenging task [32]. Thus, a review expresses 
the uncertainty of consumer emotions, which would allow potential consumers to 
perceive more cognitive effort and be considered a more helpful review. 

Therefore, we put forward the hypothesis as follows: 
H2: In the negative reviews, certainty expressed through these emotions (anger, 

worry) mediates the effect of emotions on the perceived helpfulness. 
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H3: In the negative reviews, perceived cognitive effort mediates the differential 
impact of worry and anger on the perceived helpfulness of reviews. 
 
4. Research design 
4.1. Experimental design and subjects 
In this paper, we use scenario simulation experimental design to test the above 
assumptions. This experiment selected laptop as a test product. The preparation of online 
reviews based on the Jingdong, Tmall, Amazon and other shopping sites collected on the 
laptop's real review information. The dependent variable is the perceived helpfulness, and 
the mediating variables are the certainty of expression and cognitive efforts. The 
independent variables we manipulate include two negative emotions: anger and worry. 
The sample size of this paper is based on the study of Dezhi, Bond and Zhang. We use 
online survey methods. The advantage of this approach is that its anonymity helps to 
reduce the bias of social approval. With the help of an online survey company, a total of 
102 participants were recruited. After the experiment, we excluded 28 incomplete or 
obvious rules of the test questionnaire. So the final samples in analysis are 74. 
 
4.2. Variable measurement 
(1) Dependent variable. The dependent variables are continuous random variables. The 
scales of perceived helpfulness (3 items) reference Sen and Lerman's study [33]. 
(2) Intermediary variables. The scales of certainty of expression (3 items) refer to Tiedens 
and Linton's study. The scales of cognitive efforts (3 items) reference Huddy et al.'s      
study [34]. Likert seven-component scale was used to measure dependent and 
intermediate variables. 
(3) Control variables. Pan and Zhang study used review rating to determine the review 
valence [35]. The review valences in this study are also based on the review rating. The 
length of the review is determined by the number of words in the review. Control 
variables also include the respondent's gender, age, education, occupation, monthly 
income and purchase history. 
 
4.3. Analysis and discussion 
4.3.1. Reliability test 
The study uses internal consistency (measured by Cronbach's α) for reliability analysis. 
The Cronbach alpha coefficient of perceived helpfulness, certainty of expression, 
cognitive efforts respectively are 0.904, 0.768 and 0.924. The Cronbach α -values of the 
variables in this study are all above 0.7. Therefore, the internal validity of the display is 
acceptable. 
 
4.3.2. Hypothesis test 
(1) Direct effect test. A repeated-measure ANCOVA was performed to examine the 
difference in perceived helpfulness across these reviews. Emotional condition was 
entered as a within-subject factor, and the counterbalancing of the three reviews was 
entered as a covariate. In line with H1, pairwise comparisons revealed that the difference 
in perceived helpfulness between worry and anger conditions was significant (M= 4.9234 
vs 5.1351, t=-2.115, P< 0.05). Thus, reviews containing worry were considered more 
helpful than those containing anger, despite having the same objective content. 
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(2) Mediation Effect. 
(a) Some mathematical tools about the Mediation Effect Test  
This article draws on Judd et al. mediation effect test method [36]. In this study, 
perceived helpfulness is dependent variable, and emotions (anger and worry) are 
independent variables. Y1 and Y2 are the scores of dependent variables under two 
emotions, and X1 and X2 are the scores of mediation variables under the condition of two 
independent variables. 

The first step is to establish the function of dependent variable (Y1, Y2) and 
mediation variables (X1, X2) respectively. 

Y1i=δ10+δ11X1i+ε1i,                                                                                             (1) 

Y2i=δ20+δ22X2i+ε2i;                                                                                             (2) 

The models of variables X1 and X2 are respectively:X1i=λ10+ε1i，X2i=λ20+ε2i. 
The second step, first of all, we calculate the mean difference of intermediary 

variables and dependent variables in two cases. 

XDi = X2i-X1i=（λ20-λ10）+（ε2i-ε1i）,                                                                     (3) 

YDi= Y2i -Y1i =（δ20-δ10）+δ22X2i-δ11X1i+（ε2i-ε1i）;                                              (4) 

Next, we calculate the mean sum of the mediator variables in both cases. 

XSi=X2i+X1i=（λ20+λ10）+（ε2i+ε1i）;                                                                     (5) 

Last, according to the study of Judd et al. (2001), moderation had two equivalent 
definitions: (a) The X:Y relationship depends on condition, and (b) the magnitude of the 
treatment effect depends on the value of X (in this case, assuming one common value). 

In their study, they relaxed the assumption that X1i = X2i, continuing to allow 
unequal within-condition slopes, so the model can specify in equation as follows: 

YDi= Y2i -Y1i =（δ20-δ10）+δ22X2i-δ11X1i+（ε2i-ε1i）;                                               (6) 

In their research, they mentioned that this equation can be re-expressed in terms of 

the corresponding difference and the sum of the two X variables. This amounted to a 45。 
rotation of the two original x-axes. Therefore, the equation can be equivalently expressed 
as follows: 

YDi=（δ20-δ10）+ XSi + XDi  +（ε2i-ε1i）                                (7)                                      

where XSi=X2i+X1i，XDi= X2i-X1i. 

Having discussed this model, they estimated it. One can estimated a single 
regression model in which the difference in the two Y scores for each unit was regressed 
on two predictors, the sum of that unit’s X scores and the difference in that unit’s X 
scores (with the Y and X differences taken in the same direction). 

YDi=d0+ d1XSi+d2XDi +eYDi  (XSi is the centered mean sum);                                    (8) 

In above equation, first, the slope d1 for the sum XSi （ =X2i+X1i ） estimates          
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（δ22-δ11）/2, half of the difference of the within-condition slopes for the mediator 
variables X, and indicates moderation of the treatment effect in Y depending on the level 

of the X sum. Second, the slope d2 for the difference XDi （ =X2i-X1i ） estimates            

（δ22+δ11）/2, the average of the two within-condition slopes for the mediator variables 
X, and indicates mediation of the treatment effect in Y, assuming a mean difference 
between the two XS. Third, the intercept d0 estimates δ20-δ10, (assuming XSi centered). 

 
(b) Mediation Effect Test 
Based on the above mediation effect test process, this article needs to be three times 
regression. The test results are as follows: 

Before regression, we use paired sample T test to compare the two mediation 

variables under the two conditions. Under certainty of expression:（M1 =3.4955 vs 

3.2523, t= 2.059, p< 0.05）;Under cognitive efforts:（M2 = 4.1351 vs 4.3784，t= -2.044, 
p< 0.05). 

In the first regression, the mediators of each group had a significant effect on the 

perceived helpfulness of each group（P< 0.05. The regression results are shown in Table 
1 and Table 2.  

Table 1:  Certainty of expression regression one 

   

Certainty of
expression

Β  R2 F Sig.

angry 0.365 0.105 9.554 0.003

worry 0.330 0.097 8.834 0.004
 

Table 2:   Cognitive effort regression one 

Cognitive effort B R2 F Sig.

angry 0.630 0.409 51.463 0.000

worry 0.633 0.437 57.605 0.000
    

In the second regression, the mean difference of mediation variable (certainty of 

expression) have a significant effect on the mean value of perceived helpfulness (Β= 
0.338, t =3.714, P< 0.001); and the mean difference of mediation variable(cognitive effort) 

have a significant effect on the mean value of perceived helpfulness (Β= 0.522，t= 6.677, 
P< 0.001). But the mean sum of mediation variable (certainty of expression) have no 

significant effect on the mean value of perceived helpfulness (Β= -0.059, t= -1.407, P> 
0.05); the mean sum of mediation variable (cognitive effort) have no significant effect on 

the mean value of perceived helpfulness (Β= -0.027，t= -0.803, P> 0.05). The regression 
results are shown in Table 3 and Table 4. 
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Table 3:   Certainty of expression regression two 

                

Certainty of
expression

B  R2 F Sig.

constant 0.270 0.370

C1 0.338 0.000

C2 -0.059 0.164

0.159 7.920

    
Table 4:   Cognitive effort regression two 

Cognitive
effort

B  R2 F Sig.

constant 0.145 0.629

E1 0.522 0.000

E2 -0.027 0.425

0.370 22.412

    
In order to aid interpretation, we need to make the third regression. As previously 

explained, we re-estimate this model after centering the sum variable. The mean sum 
centered of mediation variables (certainty of expression) have no significant effect on the 
mean value of perceived helpfulness  

                                       (Β= -0.059, t= -1.407, P= 0.164);  
and the mean sum centered of mediation variables (cognitive effort) have no significant 

effect on the mean value of perceived helpfulness (Β= -0.027，t= -0.803, P= 0.425). 
Therefore, criteria for mediation were met. Moreover, the mediation variable (certainty of 
expression) coefficient of the intercept were not significant  

                                       (Β= -0.130，t= -1.372, P= 0.174);  
and the mediation variable (cognitive effort) coefficient of the intercept were not 

significant (Β= -0.085, t= -1.036, P=0.304), indicating full mediation. The results are 
shown in Table 6. Taken together, these results on perceptions of review helpfulness were 
mediated by cognitive effort and certainty of expression. 

Table 5: Certainty of expression regression three 

Certainty of
expression

B  R2 F Sig.

constant -0.130 0.174
C1 0.338 0.000
C3 -0.059 0.164

0.159 7.920
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Table 6:  Cognitive effort regression three 

Cognitive
effort

B  R2 F Sig.

constant -0.085 0.304

E1 0.522 0.000

E3 -0.027 0.425

0.370 22.412

    
 
5. Conclusion and discussion 
5.1. Conclusion 
Based on the theory of emotional cognitive evaluation, this paper constructs a mechanism 
model of the impact of negative emotions on perceived helpfulness of online reviews. We 
use experimental research methods of scenario simulation. Test results found that: In the 
negative reviews, worry-embedded reviews are perceived to be more helpful than anger-
embedded reviews. In the negative reviews, certainty expressed through these emotions 
mediates the effect of emotions on the perceived helpfulness, and perceived cognitive 
effort mediates the differential impact of worry and anger on the perceived helpfulness of 
reviews. 
 
5.2. The theoretical and practical significance 
The theoretical significance of this paper includes three aspects: First, the use of emotion 
in the perception of helpful information provides a new research idea and theoretical 
perspective for the study of the application of emotion in the field of information 
management. Within the IS field, however, affective issues are often overlooked [37]. For 
example, emotional components play no direct role in such prominent conceptual 
frameworks as the technology acceptance model, media richness theory, and task-
technology fit theory [38,39,40]. Within IS, a few scholars have explored the distinct 
roles of emotions in technology acceptance [6], and online trust [41]. This article 
explored the important role that specific emotions played in reviews, and confirmed the 
different effects of different emotions in the reviews on the reader's perception. 
Consumers' perceptions of emotions in reviews come from searching for product 
information. Therefore, this research expands the use of emotions in the field of 
information management to a certain extent. 

Second, we start from the different emotions of consumers and go deep into specific 
texts of reviews to enrich the research on the structure of reviews. In the past, any 
scholars discussed the impact of online reviews on perceived helpfulness mainly from the 
quality of the reviews content, such as Pan and Zhang, Korfiatis, et.al. They less 
researched on the helpfulness of the textual features of the content of the reviews, 
especially from a specific emotional point of view. This article studied the influence of 
specific emotional vocabulary on the perception of helpfulness in the review. The results 
show that there is a big difference in consumers' perception of reviews with different 
emotion words. And perceived helpfulness also was influenced by the certainty expressed 
by the review and the perceived cognitive effort of the readers. Therefore, this study 
enriches the research on the content structure of online reviews. 

Finally, starting from the deterministic dimension of emotion, we introduce 
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mediation variables to study the role of emotion in consumer behavior, which is a 
supplement to the concept and structure of emotions. Scholarship in this area tends to 
focus on the role of emotion within the individual, overlooking the critical interpersonal 
purposes that emotions often serve [42]. The emotions (positive or negative) that 
consumers express in reviews can have an effect on the potential consumer reading or 
understanding the reviews. Finally, it can affect the consumer's purchasing decision. 
Therefore, the importance of the role of emotion in consumer behavior cannot be ignored. 

The management implications of this article: First, this result can help consumers 
quickly and effectively identify helpful review information. Potential consumers can 
rapidly judge the reliability of review information based on the expression of consumer 
sentiment in different negative reviews, and reduce the purchase risk and improve 
shopping satisfaction. 

Second, for sellers, it can help them improve their marketing strategies and promote 
the sale of their products. Sellers should pay attention to consumers' reviews on post-
shopping emotions, and consumers should be encouraged to express their emotions when 
they write reviews. Sellers encourage consumers to express their feelings to a certain 
extent, which can promote the sale of products. 

Finally, for the e-commerce platform, it has some reference to the improvement of 
platform functions. E-commerce platform managers can set a certain guideline when 
consumers write reviews. So platform managers can prompt consumers to post or choose 
the emotions after shopping. The platform can also quickly and accurately judge its 
helpfulness based on the emotional strength of negative reviews. At the same time, the 
platform can learn from the presentation of Da Zong Dian Ping’s online reviews, and put 
these helpful reviews in front of the comment bar, which can provide some convenience 
for consumers. 

 
5.3. Research limitations 
First of all, helpful research is only conducted on several specific emotions in the 
negative reviews, and other emotions may also have some impact on perceived 
helpfulness. Therefore, the effects of other emotions can be explored in the future, such 
as disappointment, surprise and so on. Second, although the sample size of this paper is 
similar to previous studies, but it does not exclude other findings obtained after 
expanding the sample size. Therefore, further research can be carried out by expanding 
the sample size in the future. 
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