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Abstract 

A variety of risk assessment questionnaires are used within the financial planning profession to 

assess client risk preferences. Evidence indicates that the average person overweighs losses 

relative to an arbitrary reference point. This paper evaluated risk assessment questions on how 

well they correlate with monetary loss aversion. Twenty-fine West Texas residents between the 

ages of 27 and 56 filled out several risk assessment questionnaires and two weeks later their 

coefficients of loss aversion were measured using monetary gain and loss scenarios. The 

individual risk assessment questions were placed into three categories: expected utility theory, 

prospect theory and self-assessment. Composite measures were created for within-group and 

between-group comparisons. Statistically significant correlations were found between monetary 

loss aversion and different composite measures. The results provide financial planners with a 

group of risk assessment questions that capture loss-averse preferences.  

 

Keywords: loss aversion, portfolio allocation, questionnaire, risk tolerance, skin conductance 

response 
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Introduction 

A risk assessment questionnaire is often a major input into the financial planning process, 

helping the planner to better understand the client’s preferences and attitudes. Risk assessment 

can be separated into two parts: objective and subjective risk. Objective risk depends on a 

person’s ability to take risk, and includes factors such as financial wealth, human wealth and 

labor market flexibility (Hanna, Guillemette & Finke, 2013). Subjective risk is based on a 

person’s willingness to take risk (Hanna & Chen, 1997), and is typically measured using a risk 

assessment questionnaire. Normative economic models assume people treat gains and losses 

equally. However, the average person has been found to be loss averse (Pennings & Smidts, 

2003; Booij, Van Praag & Van de Kuilen, 2010), which means they overweigh utility from 

losses from an arbitrary reference point. Financial planners should help their clients overcome 

the behavioral bias of loss aversion. This takes time, however, and cannot be accomplished 

during the initial data gathering stage of the financial planning process when subjective risk 

assessment occurs. A risk assessment questionnaire that measures a client’s tendency to 

overweight losses relative to comparable gains will help planners to more accurately capture the 

current risk preferences of these clients.  

The expected utility theory (EUT) concept of risk assessment, which is referred to as 

“risk tolerance,” or its inverse, “risk aversion” can be defined as the willingness to accept 

variation in future consumption. Individuals who are more willing to accept variation in future 

consumption are more risk tolerant or less risk averse. Individuals with a low level of risk 

tolerance will prefer a less volatile consumption path over their life span compared to someone 

who has a greater level of risk tolerance (Modigliani & Brumberg, 1954). A preference for a less 

volatile consumption path leads investors to prefer assets whose payout is more certain because 
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risk implies a variety of possible future consumption paths (Arrow, 1971; Pratt, 1964). Assets 

with a lower expected variance of returns are more preferred by investors with a higher 

coefficient of risk aversion. Risk-averse investors require a greater equity premium to invest in 

assets where the payout is more uncertain. This insight is fundamental in modern portfolio theory 

(Markowitz 1952; Sharpe 1964). 

The EUT concept of risk assessment implies that the slope of the utility function is the 

same within gain and loss domains. Evidence indicates that some investors care more about the 

pain they feel from losses than the satisfaction they derive from gains. Empirical findings have 

indicated that the average investor is approximately 1.5 to 2.5 times more sensitive to monetary 

losses than to gains (Tversky & Kahneman, 1992; Schmidt & Traub, 2002). Assuming a client is 

loss averse, both risk tolerance and loss aversion are needed to measure risk preferences. The 

willingness to accept variation in future consumption (risk tolerance) is essential to measuring 

client risk preference. However, if a client is loss averse, measuring risk tolerance will not 

account for the utility derived from losses being different than gains (i.e., risk tolerance does not 

capture the loss in utility associated with losses compared to gains). Therefore, an assessment of 

both risk tolerance and loss aversion are needed when the behavioral bias of loss aversion is 

present.  

The behavioral bias of loss aversion can be better attenuated if it is accurately measured.  

The purpose of this research is to identify risk assessment questions that capture loss-averse 

preferences. This research question is important as risk assessment questions in the prior 

literature either measure risk aversion (Hanna, Gutter & Fan, 2001; Hanna & Lindamood, 2004) 

or do not solely measure loss aversion (Grable & Lytton, 2003; Roszkowski & Grable, 2005). 

This exploratory analysis will provide insight into the strength and statistical significance of 
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correlations between monetary loss aversion and different types of risk assessment questions. 

This study should help the financial planning profession move towards a more uniform standard 

of measuring client risk preferences. 

 

Literature Review 

Risk Assessment Questionnaires 

A variety of questions are included in risk assessment surveys to determine the risk 

preferences of clients (Chaulk, Johnson & Bulcroft, 2003; Hartog, Ferrer-I-Carbonell & Jonker, 

2002; Kimball, Sahm & Shapiro, 2008; Schubert, Brown, Gysler & Brachinger, 1999). The prior 

literature has focused on psychometric testing and the validity and reliability of questions when 

evaluating the quality of risk assessment surveys (Callan & Johnson, 2002; Grable & Lytton, 

2003; Roszkowski & Grable, 2005). Psychometric testing of risk assessment questionnaires 

usually involves an analysis of the consistency of correlations among questions in the survey.  

Questions that measure a client’s self-assessment of their own risk preferences may be useful 

when developing a risk assessment questionnaire (Roszkowski & Grable, 2005). Several risk 

assessment questionnaires already measure the EUT concept of risk tolerance (Barsky, Juster, 

Kimball, & Shapiro, 1997; Hanna, Gutter & Fan, 2001; Hanna & Lindamood, 2004). However, 

none of these risk assessment surveys focus on measuring the risk preferences of loss averse 

individuals. 

Loss Aversion: Definition and Measurements 

Prospect theory modified the EUT concept of risk tolerance by overweighting the 

disutility experienced from losses below an arbitrary reference point. Tversky & Kahneman 

(1992) estimated that the marginally decreasing aspect of the value function is 0.88. People 



   
	

5	
	

overweight losses approximately 2.25 times more than gains based on experimental findings, 

which means they are loss averse (Tversky & Kahneman, 1992). Tversky & Kahneman’s (1992) 

value function over gains and losses is shown below: 

 

v(𝑋) = 
𝑋".$$𝑓𝑜𝑟	𝑋	 ≥ 0.

−2.25 −𝑋 ".$$𝑓𝑜𝑟	𝑋 < 0.
                                                                                               

 

Prospect theory describes a client’s value function as concave in the gain domain and 

convex in the loss domain. This is referred to as the reflection effect and means that the average 

client is risk averse within the gain domain and risk seeking within the loss domain (Kahneman 

& Tversky, 1979).  

Loss aversion has been defined and measured in various ways in the prior literature. Loss 

aversion was originally defined by −𝑈 −𝑥 > 𝑈 𝑥  for all 𝑥 > 0 (Kahneman & Tversky, 1979), 

which implies that loss aversion should be defined as the mean (or median) of −𝑈 −𝑥 /𝑈(𝑥) 

over the relevant values of x (Abdellaoui, Bleichrodt & Paraschiv, 2007). Tversky and 

Kahneman (1992) implicitly defined loss aversion as −𝑈(−$1)/𝑈($1). Benartzi & Thaler 

(1995) stated that loss aversion can be estimated by taking the slope of the value function in the 

loss domain and dividing it by the slope of the value function in the gain domain. Loss aversion 

has also been measured by estimating, and then comparing, the likelihood of accepting 

comparable uncertain gambles under both the gain and loss domains (Sokol-Hessner et al., 

2009).  

Estimating loss aversion by comparing choices to uncertain gains and losses is one way 

that aversion to losses can be measured. Loss aversion can also be measured by comparing 

physiological arousal to gains and losses. Measuring physiological response to monetary gains 
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and losses increases the validity of a loss aversion measurement if participants respond 

physiologically to losses more than gains. Skin conductance response (SCR), which is also 

referred to as electrodermal or galvanic skin response, has been used to estimate physiological 

arousal to gains and losses (Shiv, Loewenstein, Bechara, Damasio, & Damasio, 2005; Sokol-

Hessner et al., 2009). SCR is measured in units called microsiemens (µS). Latency is the time 

between the onset of the stimulus (such as a monetary loss) and the beginning of the SCR. The 

time between the onset of the SCR and its peak amplitude is referred to as rise time and is 

typically one to three seconds in duration (Figner & Murphy, 2011). The difference between the 

onset (baseline) of the SCR and the peak is referred to as the amplitude and is one of the most 

common SCR measures (Figner & Murphy, 2011). 

Changing Loss Aversion 

There is evidence that loss aversion is not a stable preference. Prior monetary outcomes 

and cognitive load have been found to alter loss aversion. Researchers have repeatedly found that 

investors display a “break-even effect”, in which they exhibit increased loss aversion in the 

presence of a prior loss (Sullivan & Kida, 1995; Thaler & Johnson, 1990; Weber & Zuchel, 

2005). Researchers have also documented that investors display a “house money effect”, in 

which they exhibit decreased loss aversion in the presence of a prior gain (Ackert, Charupat, 

Church and Deaves, 2006; Gertner, 1993; Thaler & Johnson, 1990). The presence of cognitive 

load reduced the likelihood of risk-neutral choices (Benjamin, Brown and Shapiro, 2013) and 

temporarily decreased physiological response to small-dollar losses (Guillemette, James & 

Larsen, 2014). The amount of effort a financial planner may wish to expend in modifying loss 

aversion will, of course, depend upon the loss aversion of the individual client.  For some clients 

loss aversion will be a serious behavioral challenge that should be met with dedicated efforts.  
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Therefore, measuring loss aversion is useful in many instances. For a smaller subset of clients, 

loss aversion will be quite minor and should not be a major focus of the planner’s time or effort. 

 

Methodology 

Participants 

Twenty-nine individuals participated in this study. Although data from larger samples are 

always preferred, these are simply not economically feasible in experiments such this one 

involving the direct monitoring of physiological responses using real money. The use of small 

samples is common in experimental research (Shiv, et al., 2005; Sokol-Hessner et al., 2009; 

Dienes & Seth, 2010) and valuable knowledge can be acquired from these studies. We define a 

small sample as 70 or less participants. For example, patients with lesions in brain regions that 

have been linked to emotional decision making make more advantageous economic choices than 

control participants (Shiv et al., 2005) and framing a series of gambles as a holistic process 

instead of in isolation has been found to reduce monetary loss aversion (Sokol-Hessner et al., 

2009).  

The demographic and socioeconomic background of our participants was diverse, as the 

experimenters wanted an approximate split of male and female participants, as well as a broad 

age and human capital range. We recruited participants from West Texas through the use of 

advertisements. Ages ranged from 27 to 56 for the 14 male and 15 female participants.  

Participants’ education levels ranked from less than a high school diploma to earning an 

advanced degree.   

Risk assessment questions 
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Two weeks prior to coming in for the experiment participants completed risk assessment 

questions from FinaMetrica, Grable & Lytton (2003), Guillemette, Finke and Gilliam (2012), 

Charles Schwab, Fidelity and two additional miscellaneous questions. All of the risk assessment 

questions had an ordinal sequence of choices that were mutually exclusive. FinaMetrica’s risk 

profiling system includes questions that are used to measure the EUT concept of risk assessment, 

which should accurately capture risk preferences in the gain domain, even if loss averse 

preferences are present. One of the FinaMetrica questions asks clients to choose between a range 

of more job security and a small pay raise versus less job security and a big pay raise. Another 

FinaMetrica question asks clients their preference for a range of salaried versus commission-

based pay structures. Guillemette et al. (2012) included a question that proxies for loss averse 

preferences. The question measured an acceptable level of loss for a client’s hypothetical 

retirement portfolio:  

Suppose you have saved $500,000 for retirement in a diversified stock portfolio.  
By what percentage could the total value of your retirement assets drop before 
you would begin to think about selling your investments and going to cash? 
1. A 10% drop (retirement assets drop $50,000 to a value of $450,000) 
2. A 20% drop (retirement assets drop $100,000 to a value of $400,000) 
3. A 30% drop (retirement assets drop $150,000 to a value of $350,000) 
4. A 40% drop (retirement assets drop $200,000 to a value of $300,000) 
5. A 50% drop (retirement assets drop $250,000 to a value of $250,000) 

 
Grable & Lytton (2003) included two questions in their risk assessment questionnaire to capture 

the reflection effect: 

1. In addition to whatever you own, you have been given $1,000. You are now 
asked to choose between:      
a. A sure gain of $500       
b. A 50 percent chance to gain $1,000 and a 50 percent chance to gain 
nothing 
 

2. In addition to whatever you own, you have been given $2,000. You are now 
asked to choose between: 
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a. A sure loss of $500 
b. A 50 percent chance to lose $1,000 and a 50 percent chance to lose nothing 

 

Roskowski & Grable (2005) analyzed client self-ratings and the question with the most 

predictive power for risk assessment was:  

 

What degree of risk have you assumed on your investments in the past? (Answer 
options: 1 = very small, 2 = small, 3 = medium, 4 = large, 5 = very large). 
 

Experimental design 

E-Prime 2.0 (software for computerized experiment design, data collection, and analysis) 

was used to program and run the experiment on a desktop computer. Each participant was 

endowed with $30 prior to the experiment. Participants were asked to put the money in their 

pocket or purse as evidence has shown that people place more value on an item that they 

physically possess compared to an equivalent item they do not possess (Kahneman, Knetsch & 

Thaler, 1991). Participants were informed that their $30 could go up or down during the 

experiment and that they could potentially lose their entire endowment. Participants were also 

informed that they would receive a $10 participation fee that was unrelated to their performance 

when they were finished with the experiment. We would expect that the use of “house money” 

(the $40 total endowment) would result in a reduction in loss aversion. Figure 1 provides an 

example of the experimental design.  

[Insert Figure 1 here] 

SCRs were measured to make sure participants were responding emotionally to the 

monetary losses more than gains. Participants wore a Q Sensor 2.0 wrist band, developed by 

Affectiva, an emotional measurement technology company. The sensor captured SCR response 

every 125 milliseconds. Participants wore the sensor on their left wrist and were asked to type on 
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the computer keyboard using their right hand. SCR could not be measured for one participant so 

they were excluded from the physiological analysis. Once the Q Sensor’s calibration was tested, 

participants were ready to begin the experiment. 

On the first screen, participants were asked to memorize a number sequence as cognitive 

load has been found to alter loss aversion. On the second screen, participants were asked to 

choose between a certain or uncertain amount of money. The uncertain choice was between two 

different monetary amounts. Each uncertain amount was assigned a 50% probability weight.  

After the selection was made, the monetary outcome was displayed on the third screen for eight 

seconds in order to allow adequate time to measure participants’ SCR to monetary outcomes.  

Participants were then asked to recall the number sequence on the forth screen to determine 

whether they were still under cognitive load.	

Each participant answered questions under gain-only, loss-only and mixed choices for a 

total of 312 questions. Figure 1, Slide 2 is an example of a mixed choice question as there is a 

chance to gain or lose money. For gain-only questions, there was no chance to lose money and 

for loss-only questions there was no chance to gain money. Monetary values ranged from -$28 to 

$28 for each question. Given that house money and break-even effects have been observed in the 

prior literature, the uncertain monetary choices were systematically ordered so no more than 

three expected value gain outcomes or three expected value loss outcomes appeared in a row.  

The order of the questions was the same for every participant. Once the experiment was 

completed, participants were paid plus or minus half the sum of their outcomes, as every 

question was asked twice. Participants were also paid the $10 participation fee. Due to 

institutional review board guidelines, participants could not owe the experimenter money.		 

Loss aversion equations  
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Equation 1 displays the model used to derive the coefficient of loss aversion (𝜆) for each 

participant.  

Equation 1. Loss aversion model 

𝐴𝑅 = 𝑔𝑎𝑖𝑛 ∗ 𝛽1 + 𝑙𝑜𝑠𝑠 ∗ 𝛽2 + 𝑐𝑒𝑟𝑡𝑎𝑖𝑛𝑡𝑦 ∗ 𝐵3 + 𝑃𝑀𝑂 ∗ 𝛽4 + 𝐻𝐶𝐿 ∗ 𝛽5 + 𝑒 

The formula shown in Equation 1 was used with the 312 questions for each participant. 

Whether the participant accepted or rejected (AR) the uncertain monetary choice is coded as one 

or zero, respectively, and is the dependent variable. In Figure 1, Slide 2, the uncertain monetary 

choice is option B. Analysis of variance and analysis of covariance assume the error terms are 

normality distributed so these methods of analysis were not selected. A logistic regression model 

is appropriate to examine the relation in Equation 1 between a binary dependent variable and a 

number of independent variables (Davidson & MacKinnon, 2004). The regression coefficients 

are estimated using maximum likelihood estimation. A logistic regression model assumes a 

linear value function and the value function under prospect theory has been shown to be 

approximately linear using small gambles (Rabin, 2000).     

The continuous independent variables in Equation 1 include the gain of the uncertain 

monetary choice, the loss of the uncertain monetary choice, the certain outcome, the previous 

monetary outcome (PMO) and whether the participant was under high cognitive load (HCL). In 

order for a risk averse participant to select the uncertain monetary choice its expected value 

should be greater than the certain monetary choice (Arrow, 1971; Pratt, 1964). An example of 

the gain of the uncertain monetary choice would be the $15 in Figure 1, Slide 2. The 

hypothesized direction of effect would be positive as participants should be more likely to accept 

the uncertain monetary choice as the gain of the uncertain monetary choice increases. An 

example of the loss of the uncertain monetary choice would be the -$10 in Figure 1, Slide 2. As 
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the loss of the uncertain monetary choice becomes less negative we would expect participants to 

be more likely to accept the gamble. The $0 choice in Figure 1, Slide 2 would be an example of a 

certain outcome. The hypothesized direction of effect for the certain monetary outcome would be 

negative. As the certain monetary outcome increases participants should be less likely to accept 

the uncertain monetary choice. House money and break-even effects were controlled for by 

including the PMO the participant observed in the prior question. For example, if the participant 

observed a value of $20 prior to observing the outcome of -$10 in Figure 1, Slide 3, then $20 

would be included as the PMO. The PMO should be positively associated with choosing the 

uncertain monetary choice as prior gains have been found to increase the willingness to take risk.  

HCL was included in the model to control for the effect of cognitive load. 

Equation 2 shows how 𝜆 was derived from Equation 1. 

Equation 2. Derivation of the coefficient of loss aversion 

𝜆	 = 	−𝛽𝑙𝑜𝑠𝑠/	𝛽𝑔𝑎𝑖𝑛 

𝜆 was derived by taking the negative beta for the loss of the uncertain monetary choice and 

dividing it by the beta for the gain of the uncertain monetary choice for each participant.  We 

hypothesize that the beta coefficient for losses will be greater than the beta coefficient for gains, 

on average, based on prior experimental research. If the beta coefficient for losses is greater than 

the beta coefficient for gains it means that a participant is loss averse.   

 Equation 3 displays the model used to analyze participant’s physiological arousal to 

absolute and relative gains and losses.  

Equation 3. Physiological response to absolute and relative gains and losses 

𝐴𝑀𝑃 = 𝐴𝐿𝑅𝐿 ∗ 𝛽1 + 𝐴𝐺𝑅𝐺 ∗ 𝐵2 + 𝐴𝐺𝑅𝐿 ∗ 𝐵3 + 𝑒 
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This model is important because it tells us whether participants were responding emotionally to 

the gains and losses and also whether they responded to the losses more than the gains. The SCR 

amplitude (AMP) variable is the dependent variable and is created by taking the SCR at the onset 

of the stimulus and subtracting it from the maximum SCR value up to 6000 milliseconds later. In 

Figure 1, AMP is measured from the time at which Slide 3 (-$10) appears on the computer 

screen until six seconds later. All AMP values are non-negative numbers. The AMP variable was 

square root-transformed to reduce skewness. The distribution of the AMP variable contains a 

high number of zero values as 28.82% of questions resulted in a µS reading of zero. When the 

dependent variable contains a large number of zero values the use of an ordinary least squares 

model is not appropriate as regression coefficients will be biased (Maddala, 1987). A Tobit 

model is used as this type of model produces data similar to the AMP variable data. 

 In order to determine whether participants were responding physiologically to monetary 

gains and losses, dummy variables were created for absolute gains and losses. If a participant 

observed a non-negative outcome the absolute gain variable (AG) was coded as one and the 

absolute loss variable (AL) was coded as zero. According to prospect theory, individuals place a 

greater emphasis on relative gains and losses compared to absolute gains and losses. To account 

for relative gains and losses the certain outcome was subtracted from the observed outcome to 

create a relative gain/loss variable. If the relative gain/loss was greater than zero the relative gain 

variable (RG) was coded as one, otherwise the relative loss variable (RL) was coded as one. For 

example, suppose the certain outcome was $5 and the uncertain outcomes were $15 and -$5. If 

the participant chose the uncertain outcome and observed $15 the RG would be $10, since the 

opportunity cost was $5.  
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   Variables were created to account for both absolute and relative gains and losses. If a 

participant was exposed to an absolute loss and a relative loss the absolute loss-relative loss 

variable (ALRL) was coded as one. If a participant experienced an absolute gain and a relative 

gain the absolute gain-relative gain variable (AGRG) was coded as one. If an absolute gain and a 

relative loss were observed the absolute gain-relative loss variable (AGRL) was coded as one. 

No outcome was both an absolute loss and a relative gain. Choosing the certain outcome was 

used as the reference group. Based on prior experimental findings we hypothesize that the SCR 

to ALRL will be greater than the response to AGRG. If the participant experiences an AGRL we 

hypothesize that they will be conflicted and not consistently register a SCR reading.     

Correlation between loss aversion and risk assessment questions 

A variety of correlation statistics (e.g., Pearson’s correlation coefficient rp, Spearman’s 

rank correlation rs, and Kendall’s τ-parameters) were possible choices to determine the relation 

between 𝜆 and the risk assessment questions. Pearson’s correlation measures the strength of a 

linear relation between two variables and requires the data to be normally distributed. The data 

collected in this study did not meet the linearity and normality assumptions, and were ranked 

scales, which called for non-parametric correlation statistics.   

Spearman’s rank correlation is similar to Pearson’s correlation in that its square term 

measures the proportion of the variability in one variable that is accounted for by the variability 

of another variable. However, because the variables examined in this study were ranks, it is 

difficult to make meaningful interpretations based on the variance of these ranks. In contrast, 

Kendall’s τ-parameters measures a probability, which is the difference between the probability 

that the observed data are in the same order (i.e., concordant) versus the probability that the 

observed data are not in the same order (i.e., discordant). This interpretation is more 
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straightforward than Spearman’s rank correlation. According to Kendall & Gibbons (1990), 

confidence intervals for Kendall’s τ-parameters are more reliable than confidence intervals for 

Spearman’s rS, which is a biased statistic in an analysis with small samples and usually 

underestimates the population value (Cliff, 1996). For the above reasons, Kendall’s τ-parameters 

were used for this study. Kendall’s τ-parameter was used to test whether loss aversion rank and 

risk assessment questions were statistically dependent. A τ-parameter test is non-parametric and 

therefore does not rely on any assumptions on the distribution of X (loss aversion rank) or Y (the 

risk assessment questions). The null hypothesis of a τ-parameter test is that X and Y are 

statistically independent.  

In order to establish the efficacy of the risk assessment questions, questions from 

different surveys were sorted by the theory from which they most closely aligned using a Delphi 

method. The three categories included EUT (five questions), prospect theory (five questions) and 

self-assessment (five questions). Internal consistency was measured for each of the three 

categories and a minimum threshold of 0.5 was set for Cronbach’s alpha based on prior literature 

(Tillmann & Silcock, 1997; Robb & Woodyard, 2011). Cronbach’s alphas for the EUT, prospect 

theory and self-assessment categories were 0.61, 0.56 and 0.73, respectively. Every possible 

question combination was summed within each of the three categories. The within-group 

composite measures with the highest Kendall’s τb correlation coefficients were then selected 

from each category. Finally, all 15 questions were pooled in order to determine the between-

group composite measure with the highest Kendall’s τb correlation coefficient. The Cronbach’s 

alpha for the between-group composite measure was 0.53. 
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Results 

The distribution of 𝜆 is provided in Table 1.Ten participants were risk seeking, three were 

gain-loss neutral and sixteen were loss averse. Sokol-Hessner et al. (2009) reported similar 

results when measuring loss-averse preferences.  

[Insert Table 1 here] 

Physiological response to gains and losses are reported in Table 2. The coefficient for the 

ALRL variable is approximately two times greater than the coefficient for the AGRG variable.  

Physiologically, SCR AMP is twice as strong for losses compared to gains. This is consistent 

with the finding that the dissatisfaction experienced from losses is approximately two times 

greater than the satisfaction derived from comparable gains. The AGRL variable is not 

statistically significant, which suggests that when participants experienced an absolute gain, but a 

relative loss, they were conflicted and did not consistently register a SCR. 

     [Insert Table 2 here] 

The questions that were selected for each of the three within-group composite measures 

are displayed in Table 3. Kendall’s τb correlation coefficients are reported for each individual 

question. For the EUT category, the questions with the highest Kendall’s τb correlation 

coefficients with the loss aversion rank included choosing between job security and a pay raise, 

and a sure gain and an uncertain gain. The prospect theory questions focused on choosing an 

acceptable loss level for an investment, asking what comes to mind first when someone thinks of 

the word “risk,” and the likelihood of selling a dividend-paying stock that is down 30% this year.  
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The self-assessment questions asked about current insurance coverage, how your best friend 

would describe you as a risk taker and recent investment changes.   

[Insert Table 3 here] 

Kendall’s τb correlation coefficients for the within-group composite measures are 

reported in Table 4. There is a marginal benefit for every composite measure over using any 

single question within each category. All of the within-group composite measures are 

statistically significant.      

[Insert Table 4 here] 

Table 5 displays the summation of between-group questions that resulted in the highest 

correlation with loss aversion rank (τb = 0.4793; p < .01). The five-question between-group 

composite measure provides a 29.79% marginal benefit from the self-assessment within-group 

composite measure.   

[Insert Table 5 here] 

 
Conclusions 

 
The purpose of this research was to identify risk assessment questions that capture loss-

averse preferences. Participants answered risk assessment questions from different surveys. The 

questions were separated into three categories: expected utility theory, prospect theory and self-

assessment. Participants’ levels of loss aversion were measured using small-dollar gains and 

losses. On average, participants’ physiologically responded to losses more than comparable 

gains. Kendall Tau correlations were analyzed between individuals’ levels of loss aversion and 

their responses to the risk assessment questions. The composite risk assessment measures with 

the highest correlation with loss aversion were captured to help improve risk assessment 

instruments.  
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The results of this study should help the financial planning profession move towards a 

uniform standard of client risk assessment. There was a 15% marginal benefit when moving 

from the prospect theory composite measure to the self-assessment composite measure. 

However, at least one question from all three of the categories was included in the final 

composite measure that had the highest correlation with loss aversion. While self-assessment 

questions may provide a benefit over solely using expected utility or prospect theory questions, 

all three categories of questions are useful when assessing client risk preferences.  

 

Implications for Financial Planners 

Financial planners should help clients overcome the behavioral bias of loss aversion and 

make rational investment decisions. However, subjective risk assessment typically occurs during 

the early stages of the planner-client relationship before a financial planner has had time to 

attenuate their clients’ loss-averse tendencies. This study provides financial planners with risk 

assessment questions that can help measure loss aversion without extensive lab experiments. 

Questions that ask clients about their willingness to accept variation in income and their current 

insurance coverage are useful when measuring loss aversion. Asking clients about the likelihood 

of selling a dividend-paying stock that has declined significantly in value and their actual 

behavior regarding recent investment changes may also be helpful when constructing a risk 

assessment questionnaire. Finally, whether clients focus on the words “opportunity or thrill” or 

“uncertainty or loss” when they think of the word “risk” may be useful when constructing a risk 

assessment survey. 

Limitations and Directions for Future Research 
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Limitations of this study include the use of small monetary amounts, a small sample size, 

and the use of house money. The use of small amounts of money is a limitation as participants 

risk preferences might have been different had larger amounts been used. A larger sample size 

would reduce uncertainty about the unknown parameters in the models. The use of house money, 

as opposed to using the participants’ money is another limitation as a mental accounting effect 

has been found in the prior literature. The house money effect would predict that risk taking 

would increase since participants could not owe the experimenter money.  

Future research should utilize the method provided by this study to test risk assessment 

questions with a larger sample size in order to measure the reliability of the questions. Future 

research should also test additional risk assessment questions to determine how well they 

correlate with monetary loss aversion. Risk assessment scores should be scientifically linked to 

an optimal asset allocation strategy, which should be the ultimate goal of measuring client risk 

preferences.  
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Tables 

Table 1. 𝜆 quantiles 

Quantile 𝝀 
25% 0.7989 

Median 1.1461 
75% 1.5535 

 

Table 2. Physiological response to absolute and relative gains and losses 

Variable Estimate (µS) Standard 
Error 

t-Value 

Intercept 0.0928** 0.0031 29.85 
ALRL 0.0200** 0.0055 3.63 
AGRG 0.0104* 0.0052 2.00 
AGRL 0.0002 0.0129 0.01 

* p < .05 alpha level; 
** p < .01 alpha level 
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Table 3. Composition of within-group composite measures 

Category Description of Questions Kendall’s τb 

EUT	 FinaMetrica – Question 5 
This question asks clients their preference for job security 
versus a pay raise.  The five choices range from definitely 
more job security with a small pay raise to definitely less job 
security with a big pay raise.   

0.3495* 

Grable and Lytton (2003) – Question 9 
In addition to whatever you own, you have been given 
$1,000.  You are now asked to choose between: 
a. A sure gain of $500. 
b. A 50% chance to gain $1,000 and a 50% chance to gain 
nothing. 

0.2271 

Prospect Theory 
 

FinaMetrica – Question 17 
This question tells clients that they are considering putting 
25% of their investment funds in one investment that does 
not protect principle and pays approximately double the rate 
of a certificate of deposit (CD).  The question then asks the 
client how low the chance of loss would have to be in order 
for them to make the investment.  The four responses range 
from zero chance of loss to a 50% chance of loss.	

0.2740 

Fidelity – Question 3 
This question asks what loss level on an original investment 
is generally acceptable.  It then provides five acceptable loss 
levels that range from zero percent (with the potential for 
negative real returns) to more than thirty percent. 

0.2432 

Grable and Lytton (2003) – Question 6 
When you think of the word "risk" which of the following 
words comes to mind first?  
a. Loss 
b. Uncertainty 
c. Opportunity 
d. Thrill 

0.2003 
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 Miscellaneous – Question 2 
Suppose you have owned a stock for several years that has a 
long-run expected annual return of 8%, but 4% was from 
appreciation, and you had received a check every quarter that 
made up the other 4%. If the market, and your stock, was 
down 30% this year but the quarterly dividend checks were 
continuing as before, how likely would you be to sell it?  
a. I would definitely sell the stock 
b. I would probably sell the stock 
c. I would probably not sell the stock 
d. I would definitely not sell the stock 

0.1343 

Self-Assessment	 FinaMetrica – Question 24 
This question asks clients how much insurance coverage 
they have in the following domains: theft, fire, accident, 
illness and death.  The four choices range from very little to 
complete coverage. 

0.3039* 

Grable and Lytton (2003) – Question 1 
In general, how would your best friend describe you as a risk 
taker? 
a. A real gambler 
b. Willing to take risks after completing adequate research 
c. Cautious 
d. A real risk avoider 

0.2044 

FinaMetrica – Question 19 
This question asks clients how their personal investments 
have changed in recent years.  The five responses range from 
always toward lower risk to always toward higher risk. 

0.2039 

* p < .05 alpha level;  
** p < .01 alpha level 
 

Table 4. Correlation between within-group composite measures and 𝜆 rank 

Category Kendall’s τb 

EUT 0.3564* 

Prospect Theory 0.3211* 

Self-Assessment 0.3693** 

* p < .05 alpha level;  
** p < .01 alpha level 
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Table 5. Composition of between-group composite measure  

Description of Questions Kendall’s τb 

FinaMetrica - Question 5  
This question asks clients their preference for job security versus a pay 
raise.  The five choices range from definitely more job security with a 
small pay raise to definitely less job security with a big pay raise.   

0.3495* 

FinaMetrica – Question 24  
This question asks clients how much insurance coverage they have in the 
following domains: theft, fire, accident, illness and death.  The four 
choices range from very little to complete coverage. 

0.3039* 

FinaMetrica – Question 19 
This question asks clients how their personal investments have changed in 
recent years.  The five responses range from always toward lower risk to 
always toward higher risk. 

0.2039 

Grable and Lytton (2003) – Question 6 
When you think of the word "risk" which of the following words comes to 
mind first?  
a. Loss 
b. Uncertainty 
c. Opportunity 
d. Thrill 

0.2003 

Miscellaneous – Question 2 
Suppose you have owned a stock for several years that has a long-run 
expected annual return of 8%, but 4% was from appreciation, and you had 
received a check every quarter that made up the other 4%. If the market, 
and your stock, was down 30% this year but the quarterly dividend checks 
were continuing as before, how likely would you be to sell it?  
a. I would definitely sell the stock 
b. I would probably sell the stock 
c. I would probably not sell the stock 
d. I would definitely not sell the stock 

0.1343 

* p < .05 alpha level;  
** p < .01 alpha level 
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Figures 

	

	

Source: Kahneman and Tversky (1979) 

Figure 1. Experimental design example 

 

Slide 1 

Remember this number sequence in the order it is displayed: 

2 9 

Press the SPACE BAR to continue. 

 

Slide 2 

  Using the keyboard, select which option you prefer. 

 

 

 

  

 

 

                                          A = certain           B = 50/50 

 

                                                            Slide 3 

                                                              -$10 

 

                                                                       Slide 4 

Type the last number sequence you were asked to remember in the order it was displayed. 

$15	

$0	

-$8	-$10	
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Press the SPACE BAR to proceed to the next screen. 

	

 


