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Multiple switching behavior in different  

display formats of multiple price lists 

 

Abstract 

A common approach to elicit risk attitude is the multiple price list with a series of binary 

choices. However, a frequently observed problem when using multiple price lists is that 

participants switch more than once from the safer to the riskier option, thus exhibiting multiple 

switching behavior. The present study analyzes whether the visualization of different multiple 

price lists reduce multiple switching behavior. Therefore, we conduct two types of multiple 

price lists in two different display formats. Participants are randomly assigned into a textual or 

a visual group and carry out both multiple price lists in the corresponding display format. Our 

results reveal that different types of multiple price lists lead to differences in the extent of 

multiple switching behavior. Moreover, we show that the visualization of a multiple price list 

can be an instrument to greatly reduce multiple switching behavior. 

JEL Classification: C90, D81, D89 

Keywords: experiment, multiple price list, multiple switching behavior, visualization 
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Introduction 

Most economic decisions are influenced by the risk attitude of the respective decision-

maker. For instance, decision-makers’ individual risk attitudes influence demand for 

insurances (Beetsma and Schotman, 2001), asset market behavior (Fellner and 

Maciejovsky, 2007), or technology adoption (Purvis et al., 1995). Consequently, it is 

important to investigate individual risk attitudes in order to predict and understand 

economic behavior. 

In the past, numerous approaches to elicit risk attitude have been investigated. One of the 

most common approaches is the multiple price list (MPL) in which the experimental 

participants are asked to decide in various rows between a safer and a riskier option. 

Then, the individual risk attitude of participants is often determined by the switching point 

from the safer to the riskier option (Abdellaoui et al., 2011). There are mainly two different 

types of MPLs: MPLs with varying probabilities and fixed monetary outcomes (cf. Holt and 

Laury, 2002; De Brauw and Eozenou, 2014) and MPLs with varying monetary outcomes 

and fixed probabilities (cf. Dohmen et al., 2011; Abdellaoui et al., 2011). 

However, a common problem when using MPL tasks to elicit individual risk attitude is that 

a considerable number of participants switch more than once from the safer to the riskier 

option, exhibiting multiple switching behavior (MSB). Participants with MSB may not 

correctly understand the elicitation methodology or gave inconsistent answers due to 

boredom or hurry (Lévy-Garboua et al., 2012). Recently, numerous studies completed 

elicitation tasks with a MPL and reported concerning proportions of MSB (e.g. Prasad and 

Salmon, 2013: 30%; Deck et al., 2014: 22%; Charness and Viceisza, 2016: 51%). 

Especially, if a high proportion of participants exhibit MSB, the validity of the elicited risk 

attitude of the sample is vastly diminished (Hirschauer et al., 2014).  

Therefore, various mechanisms are being developed to reduce MSB. For instance, MSB 

was reduced from 13.2% to 5.5% for students in the USA when using a multiplication of 

payout amounts, (Holt and Laury, 2002). Hence, a reason for high inconsistency rates 

could be low monetary incentives. Alternatively, in an experiment with Canadian students, 

Bruner (2011) found that a group who is first provided with verbal and subsequently with 

written instructions shows less MSB than a group who is only provided with written 

instructions. However, verbal instructions are time-consuming and not compatible with an 

online survey. Graphs or visual support, as used in many empirical studies (cf. Reynaud 

and Couture, 2012; Charness and Viceisza, 2016), might be an alternative to improve the 

comprehension and thus reduce MSB. However, there is no study comparing MSB of 

elicitation tasks based on textual and visual form. 
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With this in mind, the present study analyzes the impact of two different display formats 

(textual and visual) on MSB in two types of MPLs. To the best of our knowledge, this is 

the first study that examines whether the visualization of different MPL tasks can improve 

comprehension in comparison to the corresponding textual version.  

 

Experiment 

The participants of the experiment were randomly divided in two groups with different 

display formats: participants in the control group were confronted with textual formats and 

the treatment group was confronted with visualized formats. All participants carried out a 

MPL with varying probabilities and fixed monetary outcomes – called probability 

equivalence task (PE task) – and a MPL with fixed probabilities and varying monetary 

outcomes, called certainty equivalence task (CE task). The textual formats of the PE task 

and CE task are illustrated in Table 1 and Table 2. 

Table 1 Textual format of the PE task 

Row Option A Option B 

1 10% winning € 60; 90% winning € 48 10% winning € 115.50; 90% winning € 3 

2 20% winning € 60; 80% winning € 48 20% winning € 115.50; 80% winning € 3 

… … … 

9 90% winning € 60; 10% winning € 48 90% winning € 115.50; 10% winning € 3 

10 100% winning € 60; 0% winning € 48 100% winning € 115.50; 0% winning € 3 

 

Table 2 Textual format of the CE task 

Row Option A Option B 

1 100% winning € 115.50 50% winning € 115.50; 50% winning € 3 

2 100% winning € 89.50 50% winning € 115.50; 50% winning € 3 

… … … 

9 100% winning € 19.50 50% winning € 115.50; 50% winning € 3 

10 100% winning € 10.50 50% winning € 115.50; 50% winning € 3 

 

In the treatment group, options were visualized as bags with ten colored balls in each. For 

the PE task, different colors represented the various fixed payout amounts. From one row 

to the next, the composition of colored balls varied, representing the varying probabilities 

(cf. Appendix figure A1). For the CE task, the composition of colored balls remained 

constant for each row in option B. For option A, there were exclusively balls with one color 

in the bags for each row, which varied in their values (cf. Appendix figure A2). 
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The experiment was conducted online with German students in 2014. Students were 

invited to participate in the experiment via e-mail lists. The experiment consisted of three 

parts and took approximately 11 minutes to complete. In the first two parts, the 

aforementioned MPL tasks were carried out in a randomized order. In the third part of the 

experiment, demographic data were collected. The data of 307 students who completed 

all three parts of the experiment were analyzed, where 149 participants were provided 

with the textual format and 158 participants faced with the visualized format. Full payout 

amount was distributed to 10 percent of the participants which was ex-ante 

communicated. For the winners’ prize, the MPL task for the payment was randomly 

determined and subsequently a randomized row was conducted. The determined payout 

amounts were transferred to the winners’ bank accounts after drawing. 

 

Results 

Table 3 illustrates the proportions of participants that exhibit MSB across the two groups 

and the two tasks. When comparing MSB between both groups for the PE task, there is a 

large reduction in the proportions of MSB from the control group (23.5%) to the treatment 

group (12.7%). For the CE task, in contrast, MSB is slightly larger in the treatment group 

(12.0%) compared to the control group (10.1%). According to a Chi-squared test, the 

difference between the proportions of MSB in the control and treatment group is 

significant (p = 0.013) for the PE task, but not significant (p = 0.585) for the CE task. 

Therefore, the visualization leads to a significant reduction of MSB in the MPL with varying 

probabilities and fixed monetary outcomes. For the MPL with fixed probabilities and 

varying monetary outcomes, however, there is no significant reduction by the 

visualization.  

Table 3 Proportions of MSBa) 

  PE task CE task p-value McNemar’s test 

Control (n=149) 23.5% (0.423) 10.1% (0.301) < 0.001  

Treatment (n=158) 12.7% (0.334) 12.0% (0.326) 1.000 

p-value Chi-squared test 0.013  0.585  - 

a)
 Standard deviation in parenthesis 

When comparing within the control groups, there is a large reduction of MSB from the PE 

task (23.5%) to the CE task (10.1%). Regarding the treatment group, however, there is 

nearly no difference between the proportions of MSB in the PE task (12.7%) and the CE 

task (12.0%). According to a McNemar’s test, the difference of MSB between the PE task 

and the CE task is significant (p < 0.001) in the control group, but not significant (p = 

1.000) in the treatment group. Therefore, the PE task with varying probabilities and fixed 
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monetary outcomes seems to be less comprehensible than the CE task with fixed 

probabilities and varying monetary outcomes in the textual form. A visualization of both 

tasks eliminates these differences of comprehension.  

OLS regression models were estimated to analyze the relationship between MSB and 

demographic factors, and to test whether these factors are stable across MPL tasks. 

Results of the OLS regression of MSB estimated separately for the PE task and the CE 

task (see Table 4) support the results of the mean comparisons. The estimations control 

for visual ization, order, gender and age effects. The coefficient on the dummy variable 

“Visualization” indicates a significant reduction of MSB for the PE task. For the CE task in 

contrast, the coefficient on the variable “Visualization” is not significant. Moreover, the 

coefficient on the variable “Gender” is significant for both tasks, indicating lower MSB for 

men.  

Table 4 OLS estimation of MSBa) 

  Parameters estimates Parameters estimates 

Variables PE task CE task 

Constant 0.169 (0.161) 0.146 (0.133) 

Visualization -0.107* (0.043) 0.021 (0.036) 

Order (PE before CE) 0.012 (0.043) 0.004 (0.360) 

Gender (0=f; 1=m) -0.092* (0.044) -0.081* (0.036) 

Age (in years) 0.005 (0.007) 0.000 (0.006) 

Notes: Level of significance: *** p<0.05, ** p<0.01, * p<0.001 
a)

 Standard deviation in parenthesis   

Table 5 illustrates the results of a jointly estimated OLS regression with a dummy variable 

for the CE task. The results support that using the CE task reduces MSB on a significant 

level. A further significant coefficient is on the variable “Gender”, as determined for both 

separated estimations. In contrast, the coefficient on “Visualization” is not significant. 

Therefore, a visualization of a MPL task does not automatically lead to a significant 

reduction of MSB. Further variables such as “Order” and “Age” are also not significant.  
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Table 5 OLS estimation of MSBa) 

Variables Parameter estimates 

Constant 0.192 (0.106) 

Visualization -0.043 (0.280) 

CE task -0.068* (0.280) 

Order (PE before CE) -0.008 (0.028) 

Gender (0=f; 1=m) -0.086** (0.029) 

Age (in years) 0.002 (0.004) 

Notes: Level of significance: *** p<0.05, ** p<0.01, * p<0.001 
a) Standard deviation in parenthesis 

 

Conclusion 

Numerous approaches to elicit subjects’ risk attitudes are based on the idea of a multiple 

price list (MPL). However, the validity of the elicited risk attitude of a sample is vastly 

diminished when high proportions of subjects show multiple switching behavior (MSB) 

(Hirschauer et al., 2014). Therefore, we analyze if a visualization of different MPL tasks 

can reduce MSB. Our results reveal that in the textual format, a MPL task with varying 

monetary outcomes and fixed probabilities (CE task) is more comprehensible than a MPL 

task with fixed monetary outcomes and varying probabilities (PE task). However, in the 

visualized format, a difference in proportions of MSB cannot be found between the CE 

task and the PE task. Moreover, our results reveal a great reduction of MSB by visualizing 

the PE task. In contrast, visualizing the CE task does not lead to a reduction of MSB. 

Therefore, beyond a multiplication of payoffs (Holt and Laury, 2002) or verbal instructions 

(Bruner 2011), visualization can also be an instrument to reduce MSB and consequently 

improve the validity of elicited risk attitudes. However, the use of visual formats does not 

automatically lead to the desired simplification. For future research, it would be of interest 

to verify in which tasks a visual format would lead to a reduction of MSB and for which 

groups of participants may visualization be advantageous. 
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Appendix  

 
Figure A1 Visual format of the PE task 
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Figure A2 Visual format of the CE task 
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