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Abstract

This research offers a novel approach—using the 

proportionality of prices to create dynamic product bundles. 

Two studies show that percentage-framed price changes can 

ease shoppers’ pain of paying and increase their likelihood of 

going back to checkout in a mixed-gain and a no-gain-no-loss 

situation. These findings extend the pricing literature by 

introducing the effect of mixed price changes and providing an 

actionable and cost-effective method to improve online retailers' 

shopping cart abandonment rate.

BACKGROUND

- Pricing literature recommends a dynamic bundling 

strategy—when a product’s price changes as the focal 

product is bundled with additional products—to reduce 

online shoppers’ unfair perception (Derdenger & Kumar, 

2013; Li, Hardesty, & Craig, 2018)

- Mental accounting theory (Thaler, 1985) suggests that 

people prefer to integrate the outcome of a mixed gain, and 

they prefer to segregate the outcome of a mixed loss;  

hence, perceptions of value should be affected differently 

depending on the value frame determined by the price 

change. 

- People employ the whole-number-heuristic (Chen & Rao, 

2007; González, et al., 2016) in dealing with percentage-

framed price changes. For example, a $25-off is likely to be 

viewed more favorable than a 3.85%-off on a product 

priced at $650, although they have the same economic 

value.

- Mental accounting rules are violated when the mixed gain 

and mixed loss are framed in percentage terms (Heath, 

Chatterjee, & France, 1995). 

- Along this line of reasoning, we predict that shoppers who 

receive a bundling promotion in segregated percentage 

terms would be more likely to go back to check out (H1). 

- Small probabilistic price promotions (e.g., 1% chance it’s 

free) can decrease the pain of paying (Lee et al.,2019) (H2) 

STUDY 1 (n=241)

Research Design: 

2 (discount: percentage vs. absolute value) ×

2 (bundle pricing: segregated vs. integrated/aggregated) 

between-subjects design in an existing mixed-gain scenario 

Participants (n=241) were notified that they put a $150 chair and a $500 couch in 

the shopping cart a few days ago, and now they received a promotional message. 

After reading the randomly assigned message, participants indicated their 

purchase likelihood and their pain of paying. 

DV:  Purchase likelihood

Results:  Results revealed an interaction between frame and position (F(1, 

237)=8.48, p=.004) (see Figure 1) to support H1. A mediation analysis (PROCESS 

Model 4; Hayes, 2017) was conducted on segregated cases (IV: percentage- vs. 

dollar-framed price changes; DV: the PL; Me: the pain of paying). The index of 

indirect effect excluded zero (b=.59, SE=.23, 95% CI [.17, 1.09]). Thus, H2 was 

supported.

STUDY 2 (n=304)

Study 2 created a no-gain-no-loss scenario by doubling the base value of the 

couch (i.e., $150 chair and a $1000 couch. We used a one-way four-cell 

(percentage vs. dollar vs. control with bundling vs. control without bundling) 

between-subjects design. All prices were in segregated formats. Participants 

followed the same procedure in Study 1.

Results: 

1. one-way ANOVA. Results showed a difference among these four conditions 

(F(3, 300)=2.79, p=.041) and supported H1. (see Figure 2). 

2. Another one-way ANOVA on pain of paying showed that participants only 

experienced less pain of paying in percentage-framed (vs. dollar-framed) 

condition (M%-frame=3.29, SD=1.24 vs. M$-frame=4.12, SD=1.55; t(155)=-3.70, 

p<.001). The two control conditions did not relieve the pain of paying. 

RESULTS STUDY 1

Figure 1 – Impact of discount framing and bundling price strategy on purchase likelihood 

Segregated position Aggregated position

RESULTS STUDY 2

Figure 2 –Impact of discount framing and bundling price strategy on purchase likelihood 

4.74

4.06

2.00

2.50

3.00

3.50

4.00

4.50

5.00

5.50

6.00

Segregated position

Percent framing: 33% decrease
and 5% increase

Absolute value framing: $50
decrease and $25 increase

* p<.05)

4.58

3.78

3.65 3.66

3

3.2

3.4

3.6

3.8

4

4.2

4.4

4.6

4.8

5

Segregated Position

percentage-framed “33% decrease and 5% increase”

dollar-framed “$50 decrease and $50 increase”

control with bundling “the chair is $100  and the couch is 
$1050

control with bundling 2: “the chair  and the couch are 
$1150

* p<.05)

STUDY 2 (continued)

A mediation analysis (PROCESS Model 4; Hayes, 2017) was conducted, and the index of indirect 

effect excluded zero (b=.88, SE=.23, 95% CI [.42, 1.35]). Thus, H2 was supported.
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