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Abstract. Online retailers employ recommendation agents (RAs) to provide 
product recommendations with the objectives of not only to support consumers’ 
decision-making but also to influence their decisions of product choice. How-
ever, some empirical studies have found that product recommendations are not 
always well accepted by consumers. While one cause for the non-acceptance 
might be the poor personalization of the product recommendations as suggested 
by prior studies, another plausible cause would be the failure in providing a 
product recommendation in the wrong way and/or at the wrong time. Building 
on the theoretical lens of Preference Inconsistency Paradox, this study seeks to 
investigate how a RA could offer recommendations based on product reviews 
(i.e., the basis of a recommendation) and at the juncture when consumers  
are most receptive to (i.e., the timing). A controlled laboratory experiment was 
subsequently conducted. The results reveal that the basis and time of recom-
mendations could lead to varying impacts on a consumer’s decision satisfaction 
and decision difficulty. Implications for research and practice are discussed.  

Keywords: product recommendation, preference inconsistency paradox,  
recommendation timing, recommendation source. 

1 Introduction 

Research on recommendation agent (RA), i.e., a software agent that makes product 
recommendations to individual consumers, is increasingly abundant due to its poten-
tials of not only to assist a consumer in making shopping decisions but also to influ-
ence his/her choice of product [1]. It is increasingly cautioned that an unsuitable  
recommendation may cause a consumer to ignore that recommendation or in certain 
cases, result in a behavioral backslash: a consumer intentionally contradicts that rec-
ommendation [2]. It is added in the marketing literature that a recommendation or an 
advertisement at the wrong timing would not only lower its persuasiveness but also 
lead to negative attitude formation [3-5]. Taken together, we argue that a consumer 
denying a recommendation could be due to the failure in providing a product recom-
mendation in the wrong way (i.e., the basis of recommendation) and/or at the wrong 
time (i.e., the timing of recommendation).  
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In term of the basis of recommendation, we propose the consideration of third-
party generated product information, such as product reviews written by product ex-
perts (thereafter terms as expert reviews) and those written by end-consumers after 
consumption of a product (thereafter terms as consumer reviews). It is increasingly 
suggested by extant literature that product reviews play an important role in influen-
cing a consumer’s purchase decision-making behavior [6, 7]. 

In term of the timing of recommendation, prior studies have predominantly and 
implicitly focused on one instant of recommendation provision, which is toward the 
end of a decision-making process (or just before a decision is made). For example, in 
the work of [2], which focused on examining the provision of recommendations after 
preferences are defined. It is not clear what if recommendation comes in the earlier 
stage of decision process would be well received. 

To form theoretical predictions on how a RA could provide recommendation (i.e., 
the basis) and the instant of providing it (i.e., the timing), we anchor on the theoretical 
lens of Preference Inconsistency Paradox (PIP). PIP posits that when a consumer is 
formulating the consideration set, he/she has a tendency to increase more product 
alternatives to form a large consideration set [8, 9] with the prospective of not missing 
any good product options; however, when he/she is prompted to make an explicit 
purchase decision, he/she tends to be troubled not only by a large rather than a small 
consideration set and also the need to have an easy-to-justify choice [10-12]. A con-
trolled laboratory experiment was subsequently conducted. This research contributes 
to the extant literature by explicitly examine the issue of how a RA could provide 
recommendations that could reduce a consumer’s decision difficulty and at the same 
time increase his decision satisfaction.  

2 Theoretical Background and Research Model 

2.1 Preference Inconsistency Paradox 

PIP is based on the view of consumer behavior in a two-stage product decision 
process. The two stages are (1) forming a consideration set and, subsequently, (2) 
selecting a product alternative from that consideration set [8, 13, 14]. PIP suggests 
that there is a discrepancy in a consumer’s preferences during the two stages [11, 14].  

When a consumer is forming the consideration set, he/she has the preference for 
having more product alternatives, leading to a large consideration set [8]. For in-
stance, consumers prefer larger assortment rather than smaller assortment when 
choosing among assortments [11, 15], because people like to have a wider choice 
selection [16, 17]. 

Preference inconsistency emerges when a consumer progresses to the stage of 
making a final product choice. In this stage, a consumer is not interested in increasing 
the size of consideration set and due to the large consideration set, he/she is troubled 
by the considerable number of product alternatives. The reason is that a large consid-
eration set increases the demand for cognitive resources to evaluate the product  
alternatives. Additional effort is required to evaluate alternatives in the larger  
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consideration set, which could result in a cognitive overload [18-20]. Suggested by 
the need-for-justification paradigm, a consumer needs to focus on finding a good 
justification/reason for selecting a product alternative among all the options in the 
consideration set [21]. 

2.2 Research Framework and Hypothesis Development 

The research framework is depicted in Figure 1. As depicted, we seek to assess the 
impacts of recommendation timing (before search vs. after choice) and basis of  
recommendation (consumer review vs. expert review) on a consumer’s decision satis-
faction and decision difficulty in the context of an online shopping website. At the 
“before search” timing point, which is in the consideration-set-formation stage, a 
recommendation is presented when a consumer first accesses the online shopping 
website. At the “after choice” timing point, a recommendation is presented after a 
consumer has considered some alternatives and made a preliminary choice but before 
final confirmation of the decision. 
 

 

Fig. 1. Research Framework 

Decision difficulty refers to the complexities encountered by a consumer during 
the decision-making process [22, 23]. Decision difficulty comes from various sources 
at different decision-making stages [24]. At the consideration-set-formation stage, 
knowledge uncertainty and preference uncertainty are major sources of decision diffi-
culty [25]. A recommendation would be perceived to be helpful at this stage because 
it could provide product knowledge and aid a consumer’s preference construction. 
Thus, it is less likely that the recommendation would increase a consumer’s decision 
difficulty.  

However, at the stage of final choice making, choice conflict and need-for-
justification are the main sources of decision difficulty. PIP suggests that when a  
consumer is making the final choice, it would be more difficult to choose from a large 
consideration set than from a small one. If a product recommendation is presented 
“after choice”, more cognitive effort is required to solve the choice conflict between 
the recommended product and a consumer’s preliminary choice. The recommendation 
would compel that consumer to re-evaluate alternatives and re-justify his choice,  
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which increases the demand on consumers’ cognitive resources. As a result, a higher 
decision difficulty is associated with the recommendation presented after search. 
Therefore, we posit: 

H1: Consumers who receive a recommendation presented “after choice” will have 
higher decision difficulty compared to those who receive a recommendation presented 
“before search.” 

 
Decision satisfaction measures the extent that a consumer perceives a decision to be 

acceptable [26, 27]. Decision satisfaction is viewed as an antecedent of repeated pur-
chase, loyalty and system usage [26, 28]. Therefore, enhancing a consumer’s decision 
satisfaction is of great importance. We propose that a consumer who receives the rec-
ommendation based on expert review would be more satisfied with the decision than an 
individual who receives the recommendation based on consumer review. Decision satis-
faction is not only based on the decision outcome but also on how consumers justify the 
decision [29]. Compared with consumer review, which is mainly individual consumer’s 
product opinion based on personal usage, expert review, focusing on product attribute 
information (such as performance, features and reliability) that is easier to quantify and 
measure, is more objective to be relied on [30]. If a recommended product is accepted 
by a consumer, expert review serves as a good reason for the consumer to justify com-
paring to consumer review which is more subjective [31]. It is found that a consumer’s 
satisfaction with expert-made choices relative to their own varies even when the out-
comes are the same [32]. Even if a consumer refuses the recommendation, expert re-
view provides a good support for that consumer to explain the final choice, which 
would result in higher decision satisfaction. As a result, we suggest: 

H2: Consumers who receive the recommendation based on expert review will have 
higher decision satisfaction compared to those who receive the recommendation 
based on consumer review. 

3 Research Methodology 

A 2×2 controlled laboratory experiment was conducted in this study. The operationa-
lization of decision satisfaction and decision difficulty was adopted from prior studies 
[33, 34]. 88 students from a public university in China participated in the experiment. 
The participants’ average age was between 21 and 23 years old; 27 (30.7%) were 
male and 61 (69.3%) were female. They were randomly assigned to one of the four 
treatments to minimize the effects of individual differences on the results and there 
were 22 participants per treatment group. Participants were told to make purchase 
choices from four product categories (i.e., cell phone, digital camera, laptop and Mp3 
player). They were paid about $6 U.S. for each hour of the experiment task.  

The experiment was conducted in a computer lab with PCs in groups of 6-12 par-
ticipants. Participants were required to make a choice from each product category 
store. Real product data was used in the experiment. When performing the purchase 
task of a product category, a participant began with a pre-questionnaire regarding 
his/her knowledge about the product category. Then he/she entered the search page of 
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the online store. He/she could add one or more options into the consideration set by 
clicking “add into shopping cart.” Finally, he/she needed to make a choice by clicking 
the “buy” button in the shopping cart, and then to click “confirm” for confirmation of 
final choice. After a post-questionnaire, he/she moved on to making decision for the 
next product category.  

Recommendation timing was manipulated at two timing points: before search and 
after choice. For the “before search” treatment, a recommendation was presented in a 
pop-up window when a participant began to search products at the screening page. 
For the “after choice” treatment, a recommendation was presented when a participant 
clicked the “buy” button in the shopping cart and before confirmation. These two 
timing points are chosen to make sure that the presentation of recommendation could 
be well manipulated at different stages of decision-making.  

For the manipulation of basis of recommendation, the recommendation based on 
consumer review consisted of a title of “Other consumers recommend this product  
to you,” attribute information of the recommended product and several positive con-
sumer reviews. The recommendation based on expert review page included a title of 
“expert recommends this product to you,” attribute information of the recommended 
product and expert review. 

The sequence of the purchase tasks in the four product categories was controlled 
by randomly assigning task sequences to participants. Recommended product was 
controlled by randomly recommending a product. Other control variables included 
perceived knowledge of the product category and perceived task involvement. 

4 Data Analysis 

Participants’ individual characteristics, such as age, gender, computer experience and 
online shopping experience, were controlled by randomization. Further checks indi-
cated that there is no significant differences among participants in all four treatments 
in terms of age (F=1.083, p>0.1), computer experience (F=0.78, p>0.1), and online 
shopping experience (F=2.17, p>0.05). There was no significant difference across the 
treatment groups in terms of gender ratio, based on the Kruskal-Wallis test (χ2=0.648, 
p>0.1). 

Manipulation checks were conducted to ensure that our manipulation was success-
ful. Recommendation timing manipulation was verified by asking the participants to 
rate on a seven-point Likert scale regarding when they saw the pop-up recommenda-
tion (1 means at the beginning of the task and 7 means after making a preliminary 
decision). Comparing the mean ratings obtained from participants of before search 
condition and participants of after choice condition (i.e., 1.00 and 6.59 respectively) 
yielded a highly significant result (t=45.45, p <0.001). Recommendation source ma-
nipulation was checked by asking the participants to rate on a seven-point Likert scale 
whether they thought the recommendation was mainly based on personal usage  
experience. Comparing the mean ratings obtained for the consumer recommendation 
and expert recommendation conditions (i.e., 5.41 and 3.86 respectively) yielded a 
highly significant result (t=7.65, p<0.001). As a result, our manipulation of the two 
independent variables was successful. 
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Because each participant had four purchase tasks (i.e., cell phone, digital camera, 
laptop and Mp3 player), our data have a two-level structure with purchase tasks at 
level 1 and subjects at level 2. In order to control the subjects’ variation in the two-
level structure data, multi-level linear regression analyses are conducted. Data were 
analyzed by using the multi-level xtreg module in Stata (release 10.0).  

The results are depicted in Table 1. Full models were tested and there was no inte-
raction effect. The results suggested that the timing of recommendation significantly 
influenced the consumers’ decision difficulty and basis of recommendation signifi-
cantly influenced the consumers’ decision satisfaction. It is shown that consumers had 
significantly lower decision difficulty if the recommendation came at the stage of 
forming the consideration set than if the recommendation comes at the stage of mak-
ing the final choice; and they reported significantly higher decision satisfaction if the 
recommendation was based on expert review than the one based on consumer review. 
Therefore, H1 and H2 are both supported. 

Table 1. Data Analysis Results 

 Decision Difficulty (DV) Decision Satisfaction (DV) 
 Coefficient Std. Error Z Coefficient Std. Error Z 

Manipulated Independent Variables 
Recommendation Source    
 (0-expert;   1-consumer) 

-0.08 0.30 -0.26 -0.56 0.20 -2.82** 

Recommendation Timing 
(0- after choice; 1-before search) 

-0.97 0.30 -
3.24*** 

0.10 0.20 0.48 

Recommendation Source * 
Recommendation Timing 

0.26 0.42 0.62 0.36 0.28 1.29 

Control Variables
Product_cellphone 0.12 0.15 0.82 -0.12 0.12 -0.98 

Product_digital camera -0.07 0.15 -0.46 -0.21 0.13 --1.85 
Product_laptop -0.09 0.16 0.55 -0.22 0.13 -1.73 
Knowledge -0.03 0.05 -0.53 0.08 0.04 2.20* 
Involvement 0.03 0.04 0.69 0.10 0.04 2.65** 
Recommendation Quality 0.003 0.09 0.03 0.03 0.07 0.41 
Intercept 2.88 0.34 8.56*** 5.04 0.25 20.12*** 
Log likelihood -517.47 -418.27 

*p<.05; **p<.01;***p<.001 

5 Discussion and Conclusion 

This study investigates how a RA could provide recommendations based on product 
reviews and at the right timing to yield higher decision satisfaction and lower decision 
difficulty. The results suggest that a product recommendation presented after choice 
would result in a consumer experiencing greater decision difficulty than the one pre-
sented before search. As suggested by PIP, at the stage of making final choice from 
the consideration set, a consumer has the inclination to minimize decision complexity 
and reach an easy-to-justify decision, the recommendation at this stage would bring 
choice conflict between the recommended product and his/her preliminary choice, 
which increases the demand on that consumer’s cognitive effort and causes higher 
decision difficulty. 
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It is also found that the basis of recommendation significantly influences a con-
sumer’s second-stage decision: making the final choice. Higher decision satisfaction 
is associated with recommendation based on expert review than recommendation 
based on consumer review. While the justification for a choice is seen as an important 
factor in understanding consumer choice and decision satisfaction [21, 35], the rec-
ommendation based on expert review assist a consumer to have better reasons for his 
decision.  

Like any other studies, this research suffers from several limitations that readers 
should take into account when interpreting the findings. First, while the nature of the 
products would affect consumer decision-making process and the effectiveness of 
product recommendation, further studies could be conducted to investigate the impact 
in other product categories, such as experience products/service (e.g., hotels, restau-
rants). Second, the cultural context of this study may limit the external validity. With-
out considering the impact of cultural characteristics, this study was conducted in a 
university of a collectivistic country. The findings might be influenced by cultural 
factors, such as consumers’ preference for expert review. Future research could inves-
tigate the impact of recommendation basis and timing in different cultural contexts. 

This study contributes to several schools of literature. First, it contributes to the RA 
literature by examining the impact of product review as basis of recommendation. 
Although RA is important in online retailing, the truth is that many are not making the 
most of the opportunities. As the rejection of recommendation might be a result of 
insufficient evidences of product superiority and not persuasive enough to be relied 
on [4], we compared the impact of recommendations based on expert review and 
consumer review. The understanding of employing third-party product review pro-
vides valuable implications in RA and electronic commerce literature. Second, this 
study contributes to recommendation timing literature by considering a consumer’s 
preference inconsistency at two stages of decision-making: preferring larger consider-
ation set when forming the consideration set and, making an easy-to-justify choice 
from the formed consideration set. While prior studies have mainly focused on one 
instant of recommendation provision, we compared two timing points and found that 
recommendation at the second stage of decision-making would bring higher decision 
difficulty to consumers. Third, while previous consumer research validated the exis-
tence of PIP, this study moves forward by drawing from the paradox to study RAs. It 
contributes to the PIP literature by indicating that consumers’ preference inconsisten-
cy could be leveraged in understanding consumer behavior, such as the acceptance of 
online product recommendation. 

Our study also provides practical implications for online merchants. First, in order 
to increase online shoppers’ decision satisfaction, online merchants should provide 
good reasons for them to justify. Recommendations with expert review could be a 
better solution, compared to consumer review. Second, practitioners should avoid 
providing late recommendation when consumers are making final choice from a set of 
considered options. Recommendation at the choice-making stage may increase con-
sumers’ decision difficulty, which would have negative impacts on consumers’ online 
shopping, such as reactance and a behavioral backlash that would result in consumers’ 
purchase abandonment. 
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