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ABSTRACT 

The first essay reviews the literature on risk tolerance assessment and how risk 

tolerance questions are justified based on validity and reliability or psychometric testing.  

However many questions that are used are not grounded in theory and there has been 

little research examining the relation between questions and actual investor portfolio 

behavior.  This study examines risk tolerance questions based on economic theory, 

prospect theory and self-assessment to determine the extent to which they account for 

variation in portfolio allocation preference and recent investment changes.  I conclude 

that risk tolerance questions based on loss aversion and self-assessment should be used 

when determining the portfolio allocation of clients.  While questions based on economic 

theory should theoretically be the best measure of a client’s preference for risky assets, 

the results of this study indicate that these questions are not very useful when both loss 

aversion and self-assessment questions are included in a risk tolerance questionnaire.  

Simple changes such as waiting until the end of meetings to discuss returns and de-

emphasizing quarterly returns are other ways which may help keep clients in portfolios 

that are in alignment with their preferences. 

The second essay provides an analysis on whether monetary loss aversion is 

altered when individuals are placed under a higher level of cognitive load.  Recent 

research provides evidence that loss aversion can be altered by mating motives, self-

protection motives and even thinking like a stock trader.  A recent study finds that small-

stakes risk aversion increases under cognitive load when participants choose between two 

uncertain monetary choices within a gain domain.  This study analyzes whether loss 
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aversion is altered when individuals are placed under a higher level of cognitive load 

under gain, loss and mixed domains.  If it is, it could have consequences for financial 

decisions related to equity participation and asset allocation.  I measure the coefficients of 

monetary loss aversion for 30 participants under low and high cognitive load.  Forward 

digit span is used to manipulate cognitive load. Participants’ skin conductance is 

measured to quantify emotional responses to gains and losses.  I do not find statistically 

significant evidence that loss aversion is altered when individuals are placed under a 

higher level of cognitive load.  Results are consistent when analyzing whether a higher 

level of cognitive load alters an individual’s physiological response to absolute and 

relative gains and losses. This study also finds no statistically significant evidence that 

risk aversion, as measured by an individual’s willingness to accept uncertain monetary 

choices, is altered under a higher level of cognitive load.  Implications for financial 

planners are discussed. 

There is strong evidence that habit formation, loss aversion, investor sentiment, or 

some combination of these factors drives time-varying risk aversion and accounts for 

most of the variation in the equity premium.  The third and final essay describes the 

research that supports time-varying risk aversion and explores the extent to which 

external habit formation, loss aversion and sentiment account for variation in monthly 

risk tolerance scores during the Global Financial Crisis (January 2007 - December 2010).  

External habit-based preferences are modeled separately using lagged relative 

consumption and wealth.  In the third model a loss aversion proxy is created using a 

prospect theory utility function.  Prior monthly gains or losses affect the weighting to 

account for the house money effect.  The forth model contains a sentiment index that 
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includes the monthly change in the closed-end fund discount, detrended log turnover, the 

number of IPOs, the first day return on IPOs, the dividend premium and the equity share 

in new issues as factors. I find that the external habit, sentiment and loss aversion proxies 

account for 38.85%, 51.92% and 60.63% of the variation in risk tolerance, respectively. 

External habit formation does not account for additional variation in risk tolerance when 

controlling for loss aversion and investor sentiment.  Implications for risk tolerance 

assessment and the financial services industry are discussed. 
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CHAPTER I 

INTRODUCTION 

I will begin by defining what risk tolerance is since many people do not 

differentiate between the willingness to take risk (risk tolerance) and the capacity to take 

risk (risk capacity).
1
  Risk tolerance is all about someone’s willingness to take risk and 

has nothing to do with risk capacity, which is based on how much money they have or 

what their time horizon is.  Just because someone has a lot of money (or time) does not 

mean that losing five to 10 percent of their portfolio value will not keep them up at night.  

So as it pertains to investments, the primary focus of a financial planner should be to 

make sure a client is comfortable with their portfolio during market downturns.  For this 

to occur, an accurate assessment of client risk tolerance is essential. 

Financial planners assess risk tolerance in order to place clients in portfolios that 

are in alignment with their preferences.  Risk tolerance, from a neoclassical economics 

standpoint, is the willingness to accept variation in consumption.  This is closely related 

to modern portfolio theory.  Investors who are willing to accept greater variation in asset 

returns (i.e. investors who are more risk tolerant) should be compensated with a higher 

expected return.  People maximize expected utility by smoothing consumption over their 

lifespan.  The more concave an individual’s utility function, the more risk averse that 

individual is, and the more expected utility they derive from consumption smoothing. 

                                                 
1
 An example of a recent media report that does not differentiate between risk tolerance and risk capacity: 

http://money.usnews.com/money/blogs/the-smarter-mutual-fund-investor/2013/04/02/whats-your-risk-

tolerance 
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There is also evidence that individuals are loss averse, which means that they overweight 

disutility from losses from an arbitrary reference point.   

The purpose of this dissertation is to improve how financial planners assess risk 

tolerance.  The first study of this dissertation measures risk tolerance based on different 

theoretical constructs and analyzes the extent to which they account for variation in 

portfolio allocation score and recent investment changes.  For the second essay I conduct 

an experiment where I measure monetary loss aversion under different levels of cognitive 

load.  It is common for clients to retain large amounts of information during the data 

gathering stage of the financial planning process and risk tolerance is typically assessed 

during this stage.  The goal of the experiment is to determine whether risk preferences 

change when individuals have to retain large quantities of information.  The third essay 

describes the literature on time-varying risk aversion and measures the extent to which 

habit formation, loss aversion and investor sentiment account for variation in monthly 

risk tolerance scores during the Global Financial Crisis. 
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CHAPTER II 

RISK TOLERANCE QUESTIONS TO BEST DETERMINE 

CLIENT PORTFOLIO ALLOCATION PREFERENCE 

Abstract 

The literature on risk tolerance overwhelmingly justifies the use of questionnaires 

based on validity and reliability or psychometric testing but there has been little research 

examining the relation between questions and actual investor portfolio behavior.  This 

study examines risk tolerance questions based on economic theory, prospect theory and 

client self-assessment to determine the extent to which they explain variation in portfolio 

allocation preference and recent investment changes.  I conclude that risk tolerance 

questions based on loss aversion and self-assessment should be used when determining 

the portfolio allocation of clients.  While questions based on economic theory should 

theoretically be the best measure of a client’s preference for risky assets, the results of 

this study indicate that these questions are not very useful when both loss aversion and 

self-assessment questions are included in a risk tolerance questionnaire.  Simple changes 

such as waiting until the end of meetings to discuss returns and de-emphasizing quarterly 

returns are other ways which may help keep clients in portfolios that are in alignment 

with their preferences. 
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Introduction 

A variety of risk assessment surveys are used by financial planners to determine 

appropriate portfolio recommendations for their clients.  The literature on risk tolerance 

often focuses on validity and reliability or psychometric testing of questions when 

evaluating the relative merits of a risk tolerance questionnaire (Callan and Johnson, 2003; 

Grable and Lytton, 2003; Hallahan, Faff and McKenzie, 2004; Roszkowski, Davey and 

Grable, 2005).  Psychometrics includes tests for validity and reliability, but often 

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

However, most risk tolerance questionnaires contain questions with no clear link to risk 

tolerance theory, and there has been little research examining the relation between 

questions and actual investor portfolio behavior. 

The purpose of this study is to take a closer look at common risk tolerance 

assessment questions and sort them based on the risk tolerance theory they most closely 

resemble.  The two primary theories related to risk tolerance are conventional economic 

theory, where risk tolerance is viewed as the willingness to accept greater variation in 

outcomes, and prospect theory, which assumes that investors place a greater weight on 

losses from an arbitrary starting point.  I then compare answers given to risk tolerance 

questions based on conventional economics and prospect theory with self-assessment 

questions in order to determine which types of risk tolerance measures are most likely to 

capture a client’s actual portfolio allocation preference.  The findings of this study should 

provide planners with a better understanding of how different risk tolerance questions 

may predict client response to market risk in order to more accurately align portfolio 

recommendations with client preferences. 
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Review of Literature 

Financial advisors are concerned with recommending portfolios that clients can 

live with during good times and bad.  There is evidence that individual investors 

compromise long run dollar-weighted portfolio performance by shifting their portfolio 

away from stocks after a drop in the market and into stocks after recent gains (Wang, 

2011).  Pulling money out of stocks during a recession and investing more in the market 

during an expansion results in significant market underperformance since investors are 

buying when stock valuations are high and selling when valuations are low.  Winchester, 

Huston and Finke (2011) find that individuals who use a financial planner are more likely 

to maintain their portfolio during a recession, however it is unclear whether this is due to 

more appropriate portfolio recommendations from accurate risk tolerance assessment, or 

whether planners are better able to counsel clients to moderate their loss averse 

tendencies by maintaining a portfolio that aligns with their preferences.   

The economic concept of risk tolerance may best be conceptualized as the 

willingness to accept variation in spending over time (Hanna, Fan and Chang, 1995).  

Modigliani and Brumberg (1954) note that individuals who are risk averse will prefer a 

smoother consumption path to variation in consumption during their lives.  Preference for 

smoother consumption also leads investors to prefer assets whose payout is more certain 

and less volatile since volatility implies a broader range of possible future payouts.  This 

insight is fundamental in modern portfolio theory (Markowitz, 1952, Sharpe, 1964).  For 

this reason, assets that are more volatile are valued less by investors who are risk averse.  

Individuals with greater levels of risk aversion require a greater risk premium to invest in 
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assets that are more volatile.  The degree of risk aversion determines the optimal mix of 

risky and risk-free assets within an investor's portfolio. 

Risk tolerance in the capital asset pricing model (CAPM) assumes that the capital 

market places greater value on assets with lower variance in returns.  This preference for 

reduced variance in random returns is commonly explained using expected utility theory.  

The Arrow (1965) and Pratt (1964) coefficient of relative risk aversion is consistent with 

the economic concept of relative preference for a stable consumption path.  Changes in 

income have been shown to be associated with expected changes in consumption 

(Campbell and Mankiw, 1989).  Zeldes (1989) derives a numerical technique to provide 

accurate approximations of the consumption function with income uncertainty in multi-

period models.  The most widely cited Arrow-Pratt measure of risk aversion is a set of 

questions included in the Health and Retirement Study (HRS): 

“Suppose that you are the only income earner in the family, and you have 

a good job guaranteed to give you your current (family) income every year 

for life. You are given the opportunity to take a new and equally good job, 

with a 50-50 chance it will double your (family) income and a 50-50 

chance that it will cut your (family) income by X%. Would you take the 

new job?” (Barksy, Juster, Kimball and Shapiro, 1997) 

The coefficient of relative risk aversion can be estimated from responses to the 

HRS questions.  Households with greater levels of risk aversion should prefer less 

consumption variance, and, since future income determines future consumption, income 

variation should accurately capture willingness to accept different consumption paths.   
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Rabin (2000) and Rabin and Thaler (2001) show that human behavior cannot be 

easily reconciled with traditional economic theory.  People tend to care less about how 

risky outcomes affect utility from consumption and more about the pain they feel about 

losses.  For example, the demand for substantial amounts of low deductible auto 

insurance and non-catastrophic health insurance translates into improbable Arrow-Pratt 

risk aversion levels over larger stakes (Rabin, 2000).  Prospect theory modifies expected 

utility theory by overweighting the disutility experienced from losses below an arbitrary 

reference point, otherwise known as loss aversion.  Individuals tend to be more sensitive 

to reductions in their levels of wealth from, say, the amount they initially invested or the 

amount on their most recent quarterly statement.  Tversky and Kahneman (1992) estimate 

that losses have approximately 2.25 times the impact on an individual’s perceived 

welfare than an equal dollar amount of gains.  The size of the equity premium is 

consistent with prospect theory if investors are loss averse and check their statements 

every year (Benartzi and Thaler, 1995).  A higher degree of loss aversion is associated 

with a lower probability of participation in equity markets and a lower allocation of 

wealth to equity (Dimmock and Kouwenberg, 2010). 

Questions from common risk tolerance scales tend to measure either risk aversion 

or loss aversion, or they simply ask how much investment risk respondents are willing to 

take.  Hanna and Lindamood (2004) present a series of hypothetical pension-gamble 

questions in order to measure the economic concept of risk aversion.  Their questions are 

similar to the income gamble questions used in the HRS, except the range in which risk 

aversion can be measured is increased and they clarify that once a choice is made the 
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participant will have to live with that outcome forever.  They also include graphical 

representations of the possible outcomes for each question for simplification purposes.   

Grable and Lytton (1999) use a 20-question financial risk tolerance assessment 

that includes two questions based solely on prospect theory: 

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% chance to gain $1,000 and a 50% chance to gain 

nothing 

2. In addition to whatever you own, you have been given $2,000.  You 

are now asked to choose between: 

a. A sure loss of $500 

b. A 50% chance to lose $1,000 and a 50% chance to lose 

nothing 

While the expected values of each of these questions are the same, individuals are 

more likely to accept the gamble in question two compared to question one.  This is due 

to the certain outcome being framed as a “sure loss” in question two versus a “sure gain” 

in question one.  The different reactions to gain and loss frames is often referred to as the 

reflection effect (Kahneman and Tversky, 1979).  According to Grable and Lytton 

(1999), choosing the sure gain in question one and the gamble in question two would 

indicate a person with moderate risk tolerance.  Individuals who choose the certain 

outcome for both questions would be considered to have a low level of risk tolerance.  If 
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the gambles are chosen in both cases they would be considered to have a high level of 

risk tolerance.   

There is evidence that a client’s assessment of their own risk tolerance may be 

useful when constructing a risk tolerance questionnaire.  Roszkowski and Grable (2005) 

find that having clients self-assess themselves may be beneficial when advisors are 

assessing risk tolerance.  The magnitude of the correlations between self-estimated and 

actual risk tolerance is “quite high” for clients relative to their ability to estimate other 

personality characteristics.  When analyzing client self-ratings, the question with the most 

predictive power for risk tolerance assessment is: 

“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)” 

To better understand the usefulness of questions measuring economic risk 

tolerance, loss aversion and self-assessed risk tolerance, I use results from a common risk 

tolerance questionnaire to compare responses to actual portfolio behavior following the 

global economic crisis of 2008.  My study examines the extent to which variation in 

portfolio allocation preference and recent investment changes are accounted for by 

different risk tolerance measures. 

Data 

FinaMetrica’s Risk Profiling System is used by both domestic and international 

financial planners in order to aid them in determining the risk tolerance level of their 

clients.  FinaMetrica’s questionnaire includes 25 risk tolerance questions. The survey 
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includes questions which capture portfolio allocation preference, recent investment 

changes, as well as demographic and socioeconomic information.  The data were 

collected by Kiplinger between November 2009 and October 2010.  A total of 2,050 

participants answered all of the questions that are used in this study.  The average age of 

the participants is 56 with 62% having a net worth of at least $500,000. 

Operationalization of Variables 

Based on the three primary ways to measure risk tolerance, I sort questions from 

the FinaMetrica survey and develop three measures.  The first measure is based on 

economic theory and will be referred to as the “Arrow-Pratt” measure.  The second 

measure is based on prospect theory and will be referred to as the “loss aversion” 

measure.  The third measure is based on self-assessment and will be referred to as the 

“self-assessment” measure. 

Table 2.1 displays the composition of the three risk tolerance measures.  A 

summation of two questions is used to construct each of the proxies for the Arrow-Pratt, 

loss aversion and self-assessment measures.  The questions used for the Arrow-Pratt 

measure capture willingness to accept variation in consumption.  The loss aversion 

questions gauge whether individuals focus on losses or gains and the extent to which they 

can tolerate financial losses.  The self-assessment questions ask individuals the degree of 

risk they have taken with their financial decisions in the past and present periods.  The 

scales for each of these measures ranges from two to 10, with two being either least 

willing to accept variation in consumption, most loss averse or a willingness to accept a 

small degree of financial risk in the past and present periods.  A 10 on the scale 

represents the greatest willingness to accept variation in consumption, the lowest loss 
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aversion level or a willingness to accept a very large degree of financial risk in the past 

and present periods. 

Table 2.2 contains a question with seven portfolio choices that are used to 

measure the effectiveness of the three measures on the extent to which they account for 

variation in portfolio allocation preference.  Each portfolio was given a score since 

moving from one portfolio choice to the next does not always have an equal effect on an 

individual’s preferences.  The score was calculated by multiplying the high risk/return, 

medium risk/return and low risk/return percentages by 10, five and zero, respectively. 

Even more helpful to planners is the fact that these measures are tested against a 

question asking participants how their investments have changed in recent years: 

In recent years how have your personal investments changed? 

1. Always Toward Lower Risk 

2. Mostly Toward Lower Risk 

3. No Change  

4. Mostly Toward Higher Risk 

5. Always Toward Higher Risk 

Since the data were collected in 2009 and 2010 this question most likely captures 

investment changes made during the global financial crisis. 

The control variables used in this study are sex, marital status, education, age, 

income and net worth.  Age is categorized as a continuous variable in the regression 

analysis.  Dummy variables were created for the remaining variables with female, not 

married, no university degree, income less than $50,000 and net worth less than $200,000 
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as the reference groups.  Bajtelsmit and VanDerhei (1996) find significant differences in 

the investment of pension assets between men and women.  Using data on 20,000 

management-level employees for a single U.S. firm, they find women are significantly 

more likely than men to allocate to fixed income alternatives and significantly less likely 

to invest in employer stock.  Christiansen, Rangvid and Joensen (2010) find that women 

increase their proportion of wealth invested in stocks after marriage whereas men exhibit 

the opposite behavior.  Whether a participant has a university degree or higher 

qualification is a proxy for financial literacy.  Individuals who have low financial literacy 

are less likely to invest in stocks (Van Rooij, Lusardi & Alessie, 2011).  Faig and Shum 

(2004) find the decision to hold stocks is positively correlated with age, labor income and 

financial net worth when analyzing the 1992-2001 Survey of Consumer Finances. 

Methodology 

Three different empirical models are developed in order to analyze the amount of 

variation in portfolio allocation score that can be accounted for by each of the three risk 

tolerance measures.  These models help us understand how well different measures 

capture the portfolio allocation preference of clients.  An additional three models are used 

to analyze the amount of variation in recent investment changes that can be accounted for 

by each of the three measures.  These models are important because they help determine 

which measures best capture actual client behavior.  Four models with different 

combinations of risk tolerance questions are also developed in order to understand the 

value of including additional measures in a questionnaire. 

Three separate ordinal logistic regressions are run, each containing a different risk 

tolerance measure, with portfolio allocation score as the dependent variable.  Three 
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additional ordinal logistic regressions are run with recent investment changes as the 

dependent variable.  Ordinal logistic regression is used because portfolio allocation score 

and recent investment changes are discrete variables and can be ranked.  Three separate 

ordinary least squares (OLS) regressions are also run with portfolio allocation score as 

the dependent variable to aid in the interpretability of the results.  The coefficient of 

determination, or r-squared statistic, is the proportion of variation in the dependent 

variable that can be accounted for by the independent variables in the model.  For this 

paper it helps determine how much variability of a client’s portfolio allocation score (or 

recent investment changes) can be accounted for by different risk tolerance measures.  

Since I will be comparing regression models with different numbers of independent 

variables, adjusted r-squared is used in the analysis.  The adjusted r-squared statistic takes 

into account the number of independent variables in the model.  Adding an independent 

variable to a multiple regression model almost always increases the r-squared statistic 

even if the variable is not very meaningful.  The adjusted r-squared statistic only 

increases if the additional variable improves the model more than would be expected by 

chance alone.  The pseudo r-squared statistic is used for logistic regression and is a close 

approximation to the r-squared statistic. 

Results 

Table 2.3 shows the differences in adjusted r-squared statistics with portfolio 

allocation score as the dependent variable.  A model containing just the demographic and 

socioeconomic control variables has an adjusted r-squared statistic of 0.1129 (not 

reported).  This means the proportion of variation in portfolio allocation score that can be 

accounted for solely by these variables is 0.1129.  When the Arrow-Pratt measure is 
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included in the model the adjusted r-squared statistic is 0.1550.  This means the Arrow-

Pratt measure accounts for approximately 37% more variation in portfolio allocation 

score compared to the set of basic demographic and socioeconomic characteristics.  The 

adjusted r-squared statistic for the loss aversion measure is 0.2824.  The loss aversion 

measure accounts for approximately 82% more variation in portfolio allocation score 

compared to the model with the Arrow-Pratt measure.  The model with the self-

assessment measure has an adjusted r-squared of 0.3297 and accounts for approximately 

17% more variation in portfolio allocation score compared to the model with the loss 

aversion measure.  The model with the self-assessment measure accounts for 

approximately 113% more variation in portfolio allocation score compared to the model 

with the Arrow-Pratt measure. 

Table 2.4 examines the extent to which the different risk tolerance measures 

account for variation in recent investment changes.  The pseudo r-squared statistic for the 

model with the loss aversion measure is 0.1773.  The loss aversion model accounts for 

approximately 47% more variation in recent investment changes compared to the model 

with the Arrow-Pratt measure.  The model with the loss aversion measure accounts for 

approximately 7% more variation in recent investment changes compared to the model 

with the self-assessment measure.  The model with the self-assessment measure accounts 

for approximately 38% more variation in recent investment changes compared to the 

model with the Arrow-Pratt measure. 

I also analyze the usefulness of including different measures within a 

questionnaire with portfolio allocation score as the dependent variable.  The model with 
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the loss aversion measure, self-assessment measure and control variables has an adjusted 

r-squared of 0.3957.  When all three measures are included the adjusted r-squared 

statistic is 0.3978.  Therefore, when the loss aversion and self-assessment questions are 

included, adding the Arrow-Pratt questions only accounts for 0.53% more variation in 

portfolio allocation score.   

A similar regression is run that includes different risk tolerance measures within a 

questionnaire with recent investment changes as the dependent variable.  The model with 

the loss aversion measure, self-assessment measure and control variables has a pseudo r-

squared statistic of .2088.  When all three measures and the control variables are included 

in the model the pseudo r-squared statistic is .2144.  Therefore, when the loss aversion 

and self-assessment questions are included, adding the Arrow-Pratt questions only 

accounts for 2.68% more variation in recent investment changes. 

Conclusions 

The results of this study provide planners with an empirically tested justification 

for the inclusion of questions within risk tolerance surveys.  Findings from behavioral 

finance literature would suggest that questions based on loss aversion should be used 

when determining a client’s portfolio allocation preference.  The results of this study help 

to strengthen this claim.  Asking clients simple, straightforward questions regarding the 

degree of risk they have taken with their financial decisions is also very useful when 

constructing a risk tolerance questionnaire.  While the Arrow-Pratt measure should 

theoretically be the best measure of a client’s preference for risky assets, my results 

indicate that it does not add much value when both loss aversion and self-assessment 

questions are included in a risk tolerance survey. 
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These findings are also consistent when looking at recent investment changes.  

This should be especially relevant to planners given that recent investment changes likely 

encompass changes that were made during the global financial crisis.  It is in time periods 

such as these where the assessment of how a client will react to a severe market downturn 

will be critical in determining whether they continue to follow their planner’s 

recommendations.  If risk assessment questionnaires fail to accurately measure a client’s 

preference for risky assets, it is more likely that the client will want to shift their portfolio 

to cash during market downturns.  This could result in goals being delayed and may 

ultimately lead to the termination of the advisor.  It is important to note that a risk 

tolerance questionnaire should include more than just the loss aversion and self-

assessment questions that are tested in this study.  However, including these questions in 

combination with other questions based on prospect theory and self-assessment is a great 

starting point for advisors when assessing risk tolerance. 

Discussion 

Risk tolerance questionnaires should be used in conjunction with risk-coaching 

techniques.  Thaler, Tversky, Kahneman & Schwartz (1997) provide experimental 

evidence that how planners present investment performance information can affect the 

frame clients adopt when they make decisions.  In the experiment, three groups of 

investors were compared.  The first group was shown monthly return data and 

participants were asked to allocate their portfolios between stock and bond funds after 

each monthly observation.  The second group was shown the exact same data as the first 

group except that returns were annualized.  Participants were asked to allocate their 

portfolios between stock and bond funds after each annual observation.  When 
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participants were shown monthly returns the percentage allocated to the bond fund was 

59.1%, compared to 30.4% for the annualized return group.  Benartzi & Thaler (1995) 

use simulations to show that an approximate one-year evaluation period is utility 

maximizing, assuming investors are myopic and loss averse.   

The strong relation between loss aversion questions and both portfolio risk 

preference and recent investment changes suggest that investor sensitivity to losses is 

important.  However, since this sensitivity is behavioral it is possible to manage loss 

aversion through behavioral methods.  The frequency in which returns are reported and 

the emphasis placed on returns can affect the frame clients adopt in their decision-

making.  Planners can help to reduce the myopic behavior of clients through simple 

changes such as waiting until the end of meetings to discuss returns, de-emphasizing 

quarterly returns and emphasizing a long-run time horizon for long-run goals. These 

changes could go a long way in helping keep clients in portfolios that are in alignment 

with their preferences. 
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Appendix 

Table 2.1. Risk Tolerance Measure Composition 
Arrow-Pratt Questions Loss Aversion Questions Self-Assessment Questions 

If you had to choose between more job 

security with a small pay increase and less 

job security with a big pay increase, which 

would you pick? 

1. Definitely more job security 

with a small pay increase.  

2. Probably more job security 

with a small pay increase.  

3. Not sure.  

4. Probably less job security with 

a big pay increase.  

5. Definitely less job security 

with a big pay increase.  

When faced with a major financial 

decision, are you more concerned about 

the possible losses or the possible gains? 

1. Always the possible losses.  

2. Usually the possible losses.  

3. Usually the possible gains.  

4. Always the possible gains. 

What degree of risk have you taken with 

your financial decisions in the past? 

1. Very Small. 

2. Small. 

3. Medium. 

4. Large. 

5. Very Large. 

Imagine you were in a job where you 

could choose to be paid salary, 

commission or a mix of both.  Which 

would you pick? 

1. All salary.  

2. Mainly salary.  

3. Equal mix of salary and 

commission.  

4. Mainly commission.  

5. All commission.  

 

Investments can go up and down in value 

and experts often say you should be 

prepared to whether a downturn.  By how 

much could the total value of all your 

investments go down before you would 

begin to feel uncomfortable? 

1. Any fall in value would make 

me feel uncomfortable.  

2. 10%. 

3. 20%.  

4. 33%.  

5. 50%.  

6. More than 50%.  

What degree of risk are you currently 

prepared to take with your financial 

decisions? 

1. Very Small. 

2. Small. 

3. Medium. 

4. Large. 

5. Very Large. 

 

Table 2.2. Assessment of portfolio allocation preference 
Portfolio High Risk/Return Medium Risk/Return Low Risk/Return Score 

1 0% 0% 100% 0 

2 0% 30% 70% 1.5 

3 10% 40% 50% 3 

4 30% 40% 30% 5 

5 50% 40% 10% 7 

6 70% 30% 0% 8.5 

7 100% 0% 0% 10 
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Table 2.3. Portfolio allocation score as the dependent variable 
Variable OLS Ordinal 

Logistic 

OLS Ordinal 

Logistic 

OLS Ordinal 

Logistic 

Intercept 6.1419*** 

(0.3392) 

 3.5161*** 

(0.4000) 

 2.2579***  

Arrow-Pratt 

Measure 

0.2441*** 

(0.0241) 

0.2258*** 

(0.0229) 

    

Loss Aversion 

Measure 

  0.6140*** 

(0.0280) 

0.6435*** 

(0.0314) 

  

Self-Assessment 
Measure 

    0.8333*** 
(0.0324) 

0.9335*** 
(0.0394) 

Male 

Ref: Female 

0.5452*** 

(0.1150) 

0.4919*** 

(0.1075) 

0.4223*** 

(0.1062) 

0.4125*** 

(0.1086) 

0.2062* 

(0.1035) 

0.2122 

(0.1098) 

Age -0.0434*** 
(0.0039) 

-0.0417*** 
(0.0038) 

-0.0378*** 
(0.0036) 

-0.0398*** 
(0.0038) 

-0.0278*** 
(0.0036) 

-0.0291*** 
(0.0038) 

Degree 

Ref: No Degree 

0.3148* 

(0.1311) 

0.2791* 

(0.1221) 

0.0771 

(0.1209) 

0.0664 

(0.1233) 

0.1872 

(0.1167) 

0.1950 

(0.1238) 

Married 

Ref: Not 

Married 

-0.1246 

(0.1248) 

-0.1496 

(0.1162) 

-0.0426 

(0.1151) 

-0.0637 

(0.1174) 

-0.1122 

(0.1112) 

-0.1020 

(0.1180) 

Income 

Ref: $0-49,999 
$50,000-99,999 

 

$100k-199,999 
 

$200,000+ 

 

 

 
0.0889 

(0.1295) 

0.3806** 
(0.1434) 

0.3216 

(0.1918) 

 

 
0.0964 

(0.1205) 

0.3385* 
(0.1336) 

0.2955 

(0.1785) 

 

 
0.0126 

(0.1194) 

0.3278* 
(0.1321) 

0.4134* 

(0.1749) 
 

 

 
0.0206 

(0.1218) 

0.3229* 
(0.1348) 

0.4326* 

(0.1786) 

 

 
-0.0452 

(0.1155) 

0.1694 
(0.1280) 

0.1256 

(0.1699) 

 

 
-0.0483 

(0.1225) 

0.1750 
(0.1358) 

0.1263 

(0.1802) 

Net Worth 

Ref: < $200,000 
$200k-499,999 

 

$500k-999,999 
 

$1M-1,999,999 

 
$2,000,000+ 

 

 

 
0.2015 

(0.1505) 

0.0556 
(0.1570) 

0.0054 

(0.1699) 
-0.3507 

(0.1972) 

 

 
0.2103 

(0.1401) 

0.0329 
(0.1460) 

0.0227 

(0.1581) 
-0.3070 

(0.1835) 

 

 
0.2229 

(0.1386) 

0.1362 
(0.1446) 

0.1595 

(0.1568) 
-0.0661 

(0.1822) 

 

 
0.2285 

(0.1415) 

0.1157 
(0.1475) 

0.1415 

(0.1600) 
-0.0956 

(0.1858) 

 

 
-0.0295 

(0.1341) 

-0.1386 
(0.1396) 

-0.1641 

(0.1513) 
-0.3798* 

(0.1756) 

 

 
-0.0511 

(0.1423) 

-0.1889 
(0.1481) 

-0.2345 

(0.1606) 
-0.4330* 

(0.1865) 

 
Adjusted R^2 

 

Pseudo R^2 

 
0.1550 

 
 

 

0.1601 

 
0.2824 

 
 

 

0.2880 

 
0.3297 

 
 

 

0.3394 
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Table 2.4. Recent investment changes as the dependent variable 
Variable Ordinal Logistic   

Arrow-Pratt 
Measure 

0.1883*** 
(0.0236) 

  

Loss Aversion 

Measure 

 0.4361*** 

(0.0316) 

 

Self-Assessment 
Measure 

  0.4877*** 
(0.0379) 

Male 

Ref: Female 

0.0468 

(0.1114) 

-0.0237 

(0.1129) 

-0.1423 

(0.1134) 

Age -0.0304*** 
(0.0039) 

-0.0282*** 
(0.0039) 

-0.0238*** 
(0.0039) 

Degree 

Ref: No Degree 

-0.2109 

(0.1269) 

-0.3957** 

(0.1287) 

-0.3162* 

(0.1280) 

Married 
Ref: Not Married 

0.1541 
(0.1208) 

0.1946 
(0.1221) 

0.1708 
(0.1219) 

Income 

Ref: $0-49,999 

$50,000-99,999 

 

$100k-199,999 
 

$200,000+ 

 

 

 

0.2358 

(0.1267) 

0.4097** 
(0.1401) 

0.3530 

(0.1866) 

 

 

0.1831 

(0.1283) 

0.4136** 
(0.1418) 

0.4911** 

(0.1873) 

 

 

0.1638 

(0.1279) 

0.3261* 
(0.1416) 

0.3211 

(0.1874) 

Net Worth 
Ref: < $200,000 

$200k-499,999 

 
$500k-999,999 

 

$1M-1,999,999 
 

$2,000,000+ 

 

 
 

-0.0760 

(0.1444) 
-0.4097** 

(0.1515) 

-0.4858** 
(0.1645) 

-0.6489** 

(0.1916) 

 
 

-0.0901 

(0.1462) 
-0.3940* 

(0.1535) 

-0.4146* 
(0.1668) 

-0.5044** 

(0.1945) 

 
 

-0.2521 

(0.1459) 
-0.5759** 

(0.1530) 

-0.6215** 
(0.1662) 

-0.6974** 

(0.1934) 

Pseudo  

R-Squared 

0.1204 0.1773 0.1658 
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CHAPTER III 

RISK PREFERENCES UNDER COGNITIVE LOAD 

Abstract 

Recent research provides evidence that loss aversion can be altered by mating 

motives, self-protection motives and even thinking like a stock trader.  A study by 

Benjamin, Brown and Shapiro (2006) finds that small-stakes risk aversion increases 

under cognitive load when participants choose between two uncertain monetary choices 

within a gain domain.  This paper extends the Benjamin et al. (2006) study by analyzing 

whether loss aversion is altered when individuals are placed under a higher level of 

cognitive load under gain, loss and mixed domains.  If it is, it could have consequences 

for financial decisions related to equity participation and asset allocation.  I measure the 

coefficients of monetary loss aversion for 30 participants under low and high cognitive 

load.  Forward digit span is used to manipulate cognitive load. Participants’ skin 

conductance is measured to quantify emotional responses to gains and losses.  I do not 

find statistically significant evidence that loss aversion is altered when individuals are 

placed under a higher level of cognitive load.  Results are consistent when analyzing 

whether a higher level of cognitive load alters an individual’s physiological response to 

absolute and relative gains and losses. This study also finds no statistically significant 

evidence that risk tolerance, as measured by an individual’s willingness to accept 

uncertain monetary choices, is altered under a higher level of cognitive load. 
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Introduction 

It has been questioned whether loss aversion, the tendency for people to weight 

losses more heavily than equivalent gains from some arbitrary reference point, is a stable 

preference (Camerer, 2005).  However, recent research provides evidence that loss 

aversion can be altered.  Li, Kenrick, Griskevicius and Neuberg (2012) find that mating 

and self-protection motives alter loss aversion.  After men and women are asked to 

imagine themselves in a romantic situation, loss aversion among male participants is 

eliminated but female participants became more loss averse.  Under a hypothetical self-

protection situation both male and female participants became more loss averse.  Sokol-

Hessner, Hsu, Curley, Delgado, Camerer and Phelps (2009) find the perspective people 

take when making decisions between certain monetary amounts and gambles alters their 

aversion to losses.  The study finds that when people perceive their monetary choices as 

part of a holistic process, instead of in isolation, they became less loss averse.  The 

authors define the holistic approach as emphasizing choices in their greater context, such 

as creating a financial portfolio.  No study has addressed the question of whether loss 

aversion is altered under a higher level of cognitive load.  The purpose of this paper is to 

examine whether loss aversion is altered when individuals are placed under a higher level 

of cognitive load across all domains. 

Review of Literature 

Cognitive-experiential self-theory (CEST) characterizes a dual system that 

competes for control of our actions and inferences.  CEST emphasizes two separate but 

interactive systems of information processing which are defined as rational and 

experiential processing (Epstein, 1994).  The rational system is logical, analytic and 
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involves a conscious appraisal of events.  The experiential system involves preconscious, 

impulsive processing.  Processing in the rational system is slower, and action is more 

delayed, compared to the experiential system.  The rational system is unique to humans 

and uses the working memory system of the prefrontal cortex (Baddeley, 2000). 

There is growing evidence from the field of neuroeconomics that the amygdala, 

which is part of the experiential system, plays a significant role in individuals’ aversion 

to losses.  The amygdala is an almond-shaped collection of neurons located deep within 

the medial temporal lobe of the brain.  It is involved in processing emotion and learning, 

particularly for negative outcomes.  It plays a key role in the processing of losses 

(Bechara, Damasio, Damasio and Lee, 1999; Breiter, Aharon, Kahneman, Dale and 

Shizgal, 2001; Kahn, Yeshurun, Rotshtein, Fried, Ben-Bashat and Hindler, 2002).  

Martino, Camerer and Adolphs (2010) study two individuals with focal bilateral 

amygdala lesions under a series of monetary mixed gambles.  They show a dramatic 

reduction in loss aversion compared to the control participants.  Sokol-Hessner, Camerer 

and Phelps (2012) find behavioral loss aversion correlates with amygdala activity in 

response to losses relative to gains under mixed gambles.  

When someone is placed under cognitive load impulsive decisions may be more 

likely to occur because load interferes with cognitive processes that are needed to 

establish anticipatory affective reactions (Hinson, Jameson and Whitney, 2002).  

Anticipatory affective reactions help guide current decisions by providing knowledge 

about advantageous or disadvantageous stimuli that were experienced in the past.  There 

is evidence that taxing the working memory system of the brain results in impulsive 
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decision-making.  Shiv and Fedorikhin (1999) find that individuals placed under a higher 

level of cognitive load are more likely to choose chocolate cake compared to fruit salad.  

Chocolate cake is used to represent a choice that is superior on the experiential 

dimension.  Fruit salad is used to represent a choice that is superior choice on the rational 

dimension. 

When individuals are placed under a higher level of cognitive load it taxes the 

working memory system of the prefrontal cortex to a greater extent and the experiential 

system displays greater activation.  If a higher level of cognitive load makes decisions 

from the experiential dimension of the brain more likely, then individuals may become 

more loss averse.  There is evidence that individuals are less likely to make rational 

decisions under cognitive load.  Hinson et al. (2002) find that when working memory 

functioning is taxed during a repeated gambling task that sub-optimal decisions persist. 

Benjamin et al. (2006) find that small-stakes risk aversion increases under 

cognitive load when participants choose between two uncertain monetary choices within 

a gain domain.  The study did not find evidence that the presence of cognitive load alters 

risk aversion when individuals choose between a certain choice and an uncertain choice.  

The Benjamin et al. (2006) study did not explore whether loss aversion is altered when 

cognitive load is increased.  If loss aversion is altered due to the presence of greater 

cognitive load it could have consequences for financial decisions related to equity 

participation and asset allocation. 

Loss aversion is essential to understanding stock market participation and asset 

allocation.  Dimmock and Kouwenberg (2010) find that greater levels of loss aversion are 



Texas Tech University, Michael A. Guillemette, August 2013  

 

28 

associated with a lower probability of participation in the equity market and a lower 

allocation of wealth-to-equity.  When loss averse individuals do participate in the equity 

market they have a tendency to sell stocks that have gained in value too soon and hold 

stocks that have declined in value too long to avoid locking in a loss (Shefrin and 

Statman, 1985).   

If loss aversion is altered when clients are placed under a higher level of cognitive 

load it could potentially influence the portfolio recommendations of financial planning 

practitioners.  An individual’s level of loss aversion should influence the extent to which 

they are able to withstand market downturns.  Clients who are more sensitive to losses 

compared to equivalent gains will derive greater disutility when the stock market drops.  

Therefore, these clients should be recommended a portfolio where the allocation is tilted 

more heavily towards assets that payout when their marginal utility of consumption is 

high.  In order to identify these particular types of individuals, financial planners should 

require their clients to fill out risk tolerance questionnaires prior to making 

recommendations.  If a higher level of cognitive load alters loss aversion, and a client is 

under high cognitive load when filling out a risk tolerance survey, it could result in a 

portfolio allocation recommendation that is suboptimal. 

Methods 

Thirty two individuals participated in this study.  Two participants’ results were 

not used in the final analysis.  One participant did not understand the experiment and the 

other did not finish.  Ages ranged from 28 to 53 for the 12 male participants and 18 

female participants.  Participants’ education levels ranged from less than a high school 

diploma to having an advanced degree.  Participants were recruited from the West Texas 
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area through the use of advertisements.  The methods for this study were approved by the 

Institutional Review Board (IRB) at Texas Tech University.   

E-Prime 2.0 was used to program and run the experiment in order to determine 

whether monetary loss aversion is altered when individuals are placed under a higher 

level of cognitive load.  Each participant was endowed with $30 prior to the experiment 

and asked to put the money in their pocket or purse.  They were informed that their $30 

could go up or down during the experiment and that they could potentially lose the entire 

endowment.  On the first screen participants were asked to memorize either a two or 

seven digit number sequence in the order it was displayed.  Forward digit span is 

commonly used in the literature to manipulate cognitive resources (Gilbert, Giesler and 

Morris, 1995; Trope and Alfieri, 1997; Shiv and Fedorikhin, 1999). 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 amount was 

assigned a 50% probability weight.  After the selection was made the monetary outcome, 

which will also be referred to as the stimulus, was displayed on the third screen for eight 

seconds.  This was to allow adequate time to measure participants’ skin conductance 

response (SCR) to monetary outcomes.  Participants were then asked to recall the number 

sequence on the forth screen. 

In order to measure participants’ coefficients of monetary loss aversion 156 

questions were asked under gain-only, loss-only and mixed choices.  Monetary amounts 

ranged from -$28 to $28 for each question.  Small-stakes gambles have not been directly 

linked to individual portfolio allocation preference.  However Goldstein, Johnson and 



Texas Tech University, Michael A. Guillemette, August 2013  

 

30 

Sharpe (2008) find that the coefficient of constant relative risk aversion (CRRA) is 

negatively associated with accepting small-stakes gambles.  CRRA is also inversely 

related to the preference for variation in portfolio return distributions (Goldstein, et al., 

2008).  Nine blocks of 16 questions and one block of 12 questions were asked.  Each 

block of questions were asked under a two digit load and a seven digit load for a total of 

312 questions.  Question and load order were the same for every participant.  The 

uncertain monetary choices were systematically ordered so there were no more than three 

expected value gain outcomes or three expected value loss outcomes in a row.  Figure 3.1 

provides an example of the experimental design. 

Participants were not informed of their number sequence recall accuracy or the 

sum of their outcomes until after the experiment was completed.  They were paid the 

initial $30 endowment, plus or minus half the sum of their outcomes, since every 

question was asked twice.  Due to IRB guidelines participants could not owe the 

experimenter money.  They were paid up to an additional $20 for digit recall accuracy.  

Every digit recalled in the correct order was summed and divided by 1,404 to derive the 

recall accuracy percentage.  This percentage was then multiplied by $20 and paid to the 

participant.  A $10 participation fee was paid when the experiment was completed.  The 

cumulative payout for the monetary choices ranged from $0 to $163.  Total payouts 

(monetary choices, recall accuracy and participation fee) ranged from $27 to $192.  The 

average digit recall accuracy was 96.52%. 

I use the following logistic regression model to derive the coefficient of monetary 

loss aversion for each participant under high and low cognitive load: 
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           AR = gain*β1 + loss* β 2 + certainty* β 3 + PMO* β 4 + time* β 5 + e (3.1) 

 

Equation (3.1) assumes a linear value function as it has been shown to be 

approximately linear under small gambles (Rabin, 2000).  Whether the participant 

accepted or rejected the uncertain monetary choice (AR) is coded as one or zero, 

respectively, and is the dependent variable.  Independent variables in the model include 

the gain of the uncertain monetary choice, the loss of the uncertain monetary choice, the 

certain outcome, the previous monetary outcome (PMO) and the time at which each 

question was answered. 

The coefficient of monetary loss aversion (  ) is 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.  

                                    (3.2) 

I use Eq. (3.2) to derive the coefficient of monetary loss aversion.  The certain 

outcome is included in the model as a control variable.  The PMO is included as a control 

variable to reduce the likelihood that the prior outcome is influencing the present choice.  

The somatic marker hypothesis states that prior outcomes may direct future decisions 

(Damasio, Tranel and Damasio, 1991). Time is included as a control variable to account 

for the order in which choices were made, the length of time between responses and the 

aggregate duration of the experiment for each participant. 

An individual’s level of risk aversion under economic theory is based on their 

willingness to accept variation in consumption.  In order to determine whether risk 
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aversion is altered when people are placed under a high level of cognitive load I use the 

following model: 

             AR = gain* β 1 + loss* β 2 + certainty* β 3 + PMO* β 4 + time* β 5 +      (3.3) 

HCL* β 6 + participanti* β i + e 

 

  Whether a participant accepted or rejected the uncertain monetary choice was 

used as a proxy for risk aversion in Eq. (3.3).  A dummy variable was created for 

cognitive load with high load (HCL) coded as one and low load coded as zero.  Person-

specific effects were controlled for using a dummy variable for each participant. 

Participants wore a Q Sensor 2.0 wrist band, developed by Affectiva, which 

captured SCR response every 125 milliseconds.  SCR, also referred to as electrodermal 

response or galvanic skin response, is used to measure physiological arousal.  SCRs were 

measured to determine if a higher level of cognitive load alters an individual’s 

physiological response to monetary gains and losses.  Participants wore the sensor on 

their left wrist and were asked to keep it motionless for the duration of the experiment 

since movement can trigger SCR.  One participant did not register SCR so they were 

excluded from the physiological analysis. SCR is measured in units called microsiemens 

(µS).  Latency is the time between the onset of the stimulus and the beginning of the 

SCR.  The latency period is typically one to three seconds in duration (Figner and 

Murphy, 2011).  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 and 

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 and 
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Murphy, 2011).  It will be used in this study to compare gains and losses under low and 

high cognitive load.  

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.  All AMP values are non-negative numbers. The 

AMP variable is square-root transformed to reduce skewness.  Figure 3.2 displays the Q-

Q- plot of the AMP distribution before square-root transformation. Figure 3.3 displays 

the Q-Q- plot of the AMP distribution after square-root transformation.  The distribution 

of the AMP variable contains a high number of zero values as 28.82% of questions 

resulted in a non-positive SCR response.  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 (Madalla, 1987).  A Tobit model is used as the data 

produced by this type of model is similar to the AMP variable data.   

The following model is used to determine physiological response to monetary 

gains and losses: 

       AMP = ALRL* β 1 + AGRG* β 2 + AGRL* β 3 + e               (3.4) 

In order to determine whether participants were responding physiologically to monetary 

gains and losses a dummy variable is created for absolute gains and losses.  If a 

participant saw a non-negative outcome the absolute gain variable (AG) is coded as one 

and the absolute loss variable (AL) is coded as zero.  Prospect theory states that 

individuals place a greater emphasis on relative gains and losses compared to absolute 
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gains and losses.  To account for relative gains and losses the certain outcome is 

subtracted from the actual outcome to create a relative gain/loss variable.  If the relative 

gain/loss is greater than zero it is coded as a relative gain (RG).  Otherwise it is coded as 

a relative loss (RL).  In Eq. (3.4) variables are created to account for both absolute and 

relative gains and losses.  If a participant is exposed to an absolute loss and a relative loss 

an absolute loss-relative loss variable (ALRL) is coded as one.  If a participant 

experienced an absolute gain and a relative gain an absolute gain-relative gain variable 

(AGRG) is coded as one.  If an absolute gain and a relative loss were observed (ARGL) it 

is coded as one. No outcome was both an absolute loss and a relative gain.  Choosing the 

certain outcome is used as the reference group. 

In order to determine the effect cognitive load has on absolute and relative gains 

and losses the following model is used: 

                       AMP = ALRL* β 1 + AGRG* β 2 + AGRL* β 3 + HCL* β 4 +            (3.5) 

ALRL*HCL* β 5 + AGRG*HCL* β 6 + AGRL*HCL* β 7+ e 

 

Eq. (3.5) includes interaction effects and HCL is coded as one.   

Results 

The mean and standard deviation for the coefficient of monetary loss aversion 

under high and low cognitive load are reported in Table 3.1.  The mean coefficient of loss 

aversion under HCL is -1.3283.  The mean coefficient of loss aversion under low 

cognitive load is -1.2084.  The standard deviations are reported in parentheses.  Table 3.2 

reports the percentage of participants who became more or less loss averse under HCL.  
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Sixty percent of participants became more loss averse under HCL and 40% of 

participants became less loss averse. 

The coefficients of loss aversion under high and low cognitive load are reported 

for each participant in Table 3.3. Table 3.4 displays the results for two-tailed paired t-

tests that are run on both the magnitude and frequency of the coefficients of monetary 

loss aversion.  When analyzing the difference between the magnitudes of the coefficients 

under high and low cognitive load the p-value is 0.2038.  When the higher loss aversion 

coefficient is coded as zero and the lower loss aversion coefficient is coded as one for 

each participant, the p-value is 0.2807.  

The results are consistent when analyzing whether risk aversion, as measured by 

an individual’s willingness to accept uncertain monetary choices, is altered when 

individuals are placed under HCL.  I did not find statistically significant evidence that 

HCL affects whether or not someone accepts or rejects a monetary gamble across all 

domains.  Results can be found in Table 3.5. 

Physiological response to absolute and relative gains and losses are reported in 

Table 3.6.  The coefficient for the ALRL variable is approximately two times greater than 

the coefficient for the AGRG variable.  This suggests that physiologically, SCR AMP is 

twice as strong for losses compared to gains.  This is consistent with the finding that the 

disutility experienced from losses is 2.25 times greater than the utility derived from 

equivalent gains (Kahneman and Tversky, 1992). The AGRL variable is not statistically 

significant, which suggests that when individuals experience an absolute gain, but a 

relative loss, they are conflicted and do not consistently register a SCR. 
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When HCL is interacted with the ALRL, AGRG and AGRL variables none are 

statistically significant.  The results are displayed in Table 3.7. I find no statistically 

significant evidence that individuals’ monetary choices, or their physiological reactions 

to those choices, are altered under HCL. 

Conclusions 

I do not find statistically significant evidence that monetary loss aversion is 

altered when individuals are placed under HCL.  Physiologically, individual’s respond to 

absolute and relative losses approximately twice as much compared to absolute and 

relative gains.  I do not find statistically significant evidence that individual’s monetary 

choices, and their reactions to those choices, are different under low and high cognitive 

load.  This analysis extends the Benjamin et al. (2006) study by analyzing whether risk 

aversion is altered under HCL across all domains.  I find no statistically significant 

evidence that risk aversion is altered under HCL. 

These finding are of particular importance within the financial services industry.  

I did not find statistically significant evidence to suggest that consumer decisions related 

to equity participation and asset allocation are altered when HCL is exerted on 

individuals.  If clients are under HCL when filling out risk tolerance questionnaires, I find 

no statistically significant evidence to suggest that their risk preferences will be altered.  

Whether financial planners should be concerned about the level of cognitive load their 

clients are under when they fill out risk assessment surveys remains an unanswered 

question. 

A limitation of this study includes the use of small monetary amounts.  Future 

research in this area should focus on whether the presence of any cognitive load, as 
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compared to no cognitive load, alters monetary loss aversion.  Whether cognitive load, as 

compared to no cognitive load, dampens individuals’ physiological responses to absolute 

and relative gains or losses should also be explored. 
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Figure 3.1. Experimental design example 

Slide 1 

Remember this number sequence in the order it is displayed: 

7 8 7 2 3 1 9 

Press the SPACE BAR to continue. 

 

Slide 2 

  Using the keyboard, select which option you prefer. 

 

 

 

 

 

 

                                    A = certain              B = 50/50 

 

                                                        Slide 3 

 

                                                           -$8 

 

 

 Slide 4 

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

 

Press the SPACE BAR to proceed to the next screen. 

  

$12 

$0 

-$8 -$8 
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Figure 3.2. Q-Q plot of the AMP distribution before square-root transformation 
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Figure 3.3. Q-Q plot of the AMP distribution after square-root transformation 

 

 

  



Texas Tech University, Michael A. Guillemette, August 2013  

 

44 

Table 3.1. Mean coefficient of loss aversion under high and low cognitive load 

 High Cognitive Load Low Cognitive Load 

Mean Coefficient of Loss 

Aversion  

-1.3283  

(0.9436) 

-1.2084 

(0.7171) 

 

Table 3.2. Percentage of participants who became more or less loss averse under high 

cognitive load 

 Percentage 

More loss averse 60.00% 

Less loss averse 40.00%  
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Table 3.3. Coefficients of loss aversion estimates under high and low cognitive load 

Participant High cognitive load Low cognitive load 

1 -0.7414 -0.7857 

2 -1.3678 -1.7557 

3 -3.0347 -2.4550 

4 -1.1328 -1.0392 

5 -0.7339 -0.6430 

6 -5.0785 -3.5409 

7 -2.2220 -1.9824 

8 -0.9940 -1.3472 

9 -0.5090 -0.4584 

10 -1.3120 -1.2389 

11 -1.2952 -2.2222 

12 -0.9247 -0.9576 

13 -1.0867 -0.9300 

14 -2.1087 -1.8603 

15 -2.4519 -0.6005 

16 -1.3729 -1.0441 

17 -1.5397 -1.3567 

18 -0.3226 -0.2317 

19 -0.8768 -0.9540 

20 -0.7017 -0.9698 

21 -0.4315 -0.3046 

22 -0.8253 -0.9054 

23 -0.6477 -0.6428 

24 -0.3361 -0.1106 

25 -1.6127 -1.5000 

26 -1.2475 -1.3439 

27 -1.2678 -1.1008 

28 -0.9933 -1.0567 

29 -1.5221 -1.7084 

30 -1.1565 -1.2050 

 

Table 3.4. Two-tailed paired t-test comparing the coefficients of loss aversion under high 

and low cognitive load 

Test p-Value 

Magnitude 0.2038 

Frequency 0.2807 
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Table 3.5. Risk aversion under cognitive load (maximum likelihood estimation) 

Variable Estimate Standard Error Wald Chi-

Square 

P-Value 

Intercept 0.9506 0.1514 39.4155 <.0001 

Gain 0.3061 0.0109 783.2134 <.0001 

Loss 0.314 0.00828 1437.5894 <.0001 

Certainty -0.6807 0.0197 1188.9399 <.0001 

PMO -0.0206 0.00429 23.0406 <.0001 

Time -0.00071 0.000227 9.7978 0.0017 

Load 0.037 0.053 0.4881 0.4848 

Participant2 -2.2164 0.2419 83.9475 <.0001 

Participant3 -0.9129 0.1918 22.6519 <.0001 

Participant4 -1.2266 0.1954 39.4164 <.0001 

Participant5 -0.2096 0.1922 1.1894 0.2754 

Participant6 -1.4449 0.2353 37.7184 <.0001 

Participant7 -0.9398 0.211 19.8302 <.0001 

Participant8 1.1284 0.2304 23.9876 <.0001 

Participant9 1.8045 0.2469 53.4022 <.0001 

Participant10 0.4087 0.2252 3.2928 0.0696 

Participant11 2.2109 0.2461 80.7195 <.0001 

Participant12 -0.6395 0.1903 11.2895 0.0008 

Participant13 -1.5729 0.1973 63.5608 <.0001 

Participant14 -1.6801 0.219 58.8525 <.0001 

Participant15 3.1462 0.304 107.1421 <.0001 

Participant16 -1.3407 0.195 47.2872 <.0001 

Participant17 -2.2717 0.248 83.8738 <.0001 

Participant18 3.9799 0.4003 98.8652 <.0001 

Participant19 -0.0486 0.2247 0.0468 0.8286 

Participant20 -0.4018 0.1912 4.4163 0.0356 

Participant21 2.3898 0.2541 88.445 <.0001 

Participant22 -0.4289 0.2136 4.0327 0.0446 

Participant23 0.1452 0.2061 0.4965 0.481 

Participant24 -0.4985 0.2003 6.1953 0.0128 

Participant25 -0.58 0.2246 6.6659 0.0098 

Participant26 -2.0469 0.2157 90.0762 <.0001 

Participant27 -1.1337 0.2169 27.3218 <.0001 

Participant28 -0.0952 0.2191 0.1887 0.664 

Participant29 -0.576 0.199 8.3821 0.0038 

Participant30 -1.2202 0.1909 40.8558 <.0001 
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Table 3.6. Physiological response to absolute and relative gains and losses 

Variable Estimate Standard Error t-Value p-Value 

Intercept 0.0928 0.0031 29.85 < 0.0001 

ALRL 0.0200 0.0055 3.63 0.0003 

AGRG 0.0104 0.0052 2.00 0.0456 

AGRL 0.0002 0.0129 0.01 0.9886 

 

Table 3.7. Physiological response to absolute and relative gains and losses under high 

cognitive load 

Variable Estimate Standard Error t-Value p-Value 

Intercept 0.0936 0.0044 21.49 < 0.0001 

 ALRL 0.0297 0.0078 3.79 0.0002 

AGRG 0.0106 0.0073 1.44 0.1487 

AGRL 0.0023 0.0183 0.12 0.9019 

HCL -0.0017 0.0061 -0.27 0.7844 

ALRL*HCL -0.0189 0.0110 -1.71 0.0869 

AGRG*HCL -0.0003 0.0104 -0.03 0.9739 

AGRL*HCL -0.0041 0.0257 -0.16 0.8748 
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CHAPTER IV 

RISK TOLERANCE: 

BY HABIT OR LOSS AVERSE, SENTIMENT DRIVEN INVESTOR? 

Abstract 

Possible explanations for the historical size of the equity premium include habit 

formation, loss aversion and investor sentiment.  I hypothesize that these three factors 

drive time-varying risk aversion.  I analyze monthly scores from a widely used risk 

tolerance questionnaire that spans the global financial crisis (January 2007 - December 

2010).  External habit-based preferences are modeled separately using lagged relative 

consumption and wealth.  In the third model a loss aversion proxy is created using a 

prospect theory utility function.  Prior monthly gains or losses affect the weighting to 

account for the house money effect.  The forth model contains a sentiment index that 

includes the monthly change in the closed-end fund discount, detrended log turnover, the 

number of IPOs, the first day return on IPOs, the dividend premium and the equity share 

in new issues as factors. I find that the external habit, sentiment and loss aversion proxies 

account for 38.85%, 51.92% and 60.63% of the variation in risk tolerance, respectively. 

External habit formation does not account for additional variation in risk tolerance when 

controlling for loss aversion and investor sentiment.  Implications for risk tolerance 

assessment and the financial services industry are discussed. 
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Introduction 

There is strong evidence that habit formation, loss aversion, investor sentiment, or 

some combination of these factors drives time-varying risk aversion and accounts for 

most of the variation in the equity premium.  The purpose of this paper is to describe the 

research that supports time-varying risk aversion and explore the extent to which external 

habit formation, loss aversion and sentiment account for variation in risk tolerance.  This 

paper also provides a descriptive analysis on the correlations between risk tolerance and 

equity valuations.  The first section of this paper provides an overview of the literature on 

habit formation, loss aversion and investor sentiment.  Figure 4.1 displays the conceptual 

framework.  The second section describes the methodology used to construct measures 

for external habit formation, loss aversion and the house money effect, and investor 

sentiment.  The third section reports the results and the forth section discusses 

implications for risk tolerance assessment and the financial services industry. 

Literature Review 

According to Modern Portfolio Theory assets with a higher variance should have 

a higher expected return (Markowitz, 1952).  This corresponds to the curvature of a 

personal utility function.  The greater the curvature of someone’s utility function, the less 

willing they are to accept variation in consumption over time.  These risk averse 

individuals must be compensated with a higher expected return, compared to those who 

are less risk averse, in order to accept greater consumption variation.  Consumption-based 

asset pricing models are based on the covariance between asset returns and consumption 

growth.  Individuals prefer a smooth consumption path over their lifecycle in order to 

maximize expected lifetime utility, which results in a low covariance between asset 
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returns and consumption growth (Campbell, 2003).  In this case it is difficult to explain 

the equity premium without an unrealistically high coefficient of relative risk aversion 

(RRA) (Campbell, 2003).  The equity premium has been attempted to be explained in the 

literature through models that incorporate habit formation.  

Models that incorporate habit formation have been introduced to provide a 

possible explanation for the historical size of the equity premium.  The relative income 

hypothesis states that individuals evaluate their consumption levels in relation to other 

people, rather than on an absolute basis (Duesenberry, 1949).  Individuals assess their 

current consumption levels based on a weighted average of their relative recent past 

consumption under a theory known as habit formation.  Habit preferences can either be 

internal or external.  Abel (1990) proposes an external habit formation model which is 

similar to Duesenberry’s “Catching up with Joneses’” hypothesis.  Habit formation helps 

explain why the disutility experienced during recessions is so severe, even though the 

consumption shock is relatively small given the time horizon of the lifecycle (Campbell 

and Cochrane, 1999). Guiso and Paiella (2008) discuss how people who are more likely 

to experience income variation also exhibit a higher level of absolute risk aversion.  Habit 

formation implies that risk aversion is time-varying, which means the optimal portfolio 

allocation invested in the risky asset also varies (Heaton and Lucas, 2000).  Models of 

habit formation imply that risk aversion varies with short term changes in wealth 

(Campbell and Cochrane, 1999).  Merton (1971) derives the following equation which 

calculates the percentage of wealth that should be invested in the risky asset,  : 

                                                                   
   

   
                                                         (4.1) 
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where   is the average return on the risky asset,   is the risk-free rate of return,   is the 

standard deviation of the risky asset, and   is a constant RRA coefficient.  Eq. (4.1) holds 

when   is replaced with a coefficient of RRA that is time-varying (Constantinides, 1990). 

Constantinides (1990) claims that the historical equity premium can be explained 

in a rational expectations model using habit preferences.  Mehra and Prescott (2003) state 

that habit preferences cannot resolve the equity premium because it results in extreme 

aversion to consumption risk.  They also question whether individuals actually have 

significant time-varying counter-cyclical changes in RRA that is implied by habit 

formation models, such as the one developed by Campbell and Cochrane (1999).  

However habit preferences can explain the difference between the historical low real 

returns of government bonds compared to stocks since increased risk aversion increases 

the quantity demanded for fixed income assets, which drives down the risk free rate 

(Weil, 1989). 

Studies in behavioral finance attempt to explain the equity premium using 

prospect theory.  Prospect theory states that individuals evaluate gains and losses from a 

reference point and describes the utility function as being steeper in the loss domain 

compared to the gain domain (Kahneman and Tversky, 1979).  Benartzi and Thaler 

(1995) find that the equity premium can be explained if investors are loss averse and 

myopic.  Thaler and Johnson (1990) find that individuals experience less disutility from 

losses after a prior gain and greater disutility after a prior loss.  Therefore models which 

incorporate loss aversion should decrease   after prior losses and increase it after prior 

gains. 
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The empirical finding of Thaler and Johnson (1990) implies that risk aversion is 

time-varying.  After stock prices rise, individuals should become less risk averse because 

prior gains will protect them from subsequent losses.  After equity prices fall, further 

stock price declines should make individuals more risk averse.  Barberis, Huang and 

Santos (2001) study asset prices by incorporating the findings of Kahneman and Tversky 

(1979) and Thaler and Johnson (1990).  They find that individuals are loss averse from 

fluctuations in consumption and wealth and that   is dependent on previous investment 

returns.  Their framework helps explain the high historical equity premium and the low 

correlation between stock returns and consumption growth
2
. 

There is mounting evidence that investor sentiment influences asset valuation and 

returns (Lee, Shleifer and Thaler, 1991; Barberis, Shleifer and Vishny, 1998; Kumar and 

Lee, 2006; Baker and Wurgler, 2006; Baker and Wurgler, 2007).  Short-run investor 

sentiment is difficult to forecast.  Arbitrageurs who speculate that securities are mispriced 

run the risk that valuations will deviate even further from their fundamental values 

(Barberis, Shleifer and Vishny, 1998).   Due to noise traders (retail investors), in the short 

run arbitrage positions can become devalued (De Long, Shleifer, Summers, and 

Waldman, 1990).  When these arbitrageurs are leveraged or have joint utility functions 

with clients they may be forced to reduce their equity holdings (Barberis, Shleifer and 

Vishny, 1998).  Therefore, arbitrageurs are unable to fully eliminate short term equity 

mispricing and investor sentiment influences asset prices.     

                                                 
2
 It can also explain the excess volatility and predictability of equity returns (Barberis, Huang and Santos, 

2001). 
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The closed-end fund discount is one proxy for investor sentiment (Lee, Shleifer 

and Thaler, 1991; Baker and Wurgler, 2006; Baker and Wurgler, 2007).  Lee, Shleifer 

and Thaler (1991) theorize that when closed-end funds are priced above net asset value 

(NAV) investors are optimistic about future returns.  When closed-end funds trade above 

or below NAV noise traders are irrational regarding future cash flows and investment 

risk.  During periods of high sentiment equity prices mean revert, resulting in lower 

future returns.  Poterba and Summers (1988) find evidence of mean reversion in stock 

returns and state that one of the possible explanations is “price fads” that cause equity 

prices to deviate from fundamental values.  The findings of Thaler and Johnson (1990) 

imply that when closed-end funds trade at a premium to NAV investors should become 

less risk averse.  Lower risk aversion causes the risk free rate to rise and the equity 

premium to fall.  Investor sentiment, therefore, drives time-varying risk aversion and 

helps explain why the equity premium decreases during high sentiment periods.
3
 

Methods 

Risk aversion is measured using a risk tolerance questionnaire that is widely used 

in the financial planning industry.  FinaMetrica’s Risk Profiling System is used by both 

domestic and international financial planners in order to aid them in determining the risk 

tolerance level of their clients.  FinaMetrica’s questionnaire includes 25 risk tolerance 

questions. Scores range from 0-100 with zero being most risk averse and 100 being most 

risk tolerant.  The cross sectional data were collected each month by FinaMetrica 

between January 2007 and December 2010.  A sample selection bias exists as most 

                                                 
3
 Some examples of recent high sentiment periods include the biotech era of the 1980s and the technology 

bubble in the late 1990s and early 2000. 
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respondents use a financial advisor
4
.  A total of 227,895 individuals were surveyed.  The 

mean number of people surveyed per month was 4,748.  The mean score was provided 

each month from individuals surveyed in the U.S. and Canada.  The mean, median and 

standard deviation of the scores over the time period was 53.14, 53.07 and 1.05, 

respectively. No demographic or socioeconomic data were provided. 

I use a model developed by Illmanen (1995) in this analysis as a proxy for 

external habit-based preferences.   

 

                    
                                         

  
                                     (4.2) 

  

                     
                                         

  
                                 (4.3) 

 

The proxy for external habit formation using lagged personal consumption expenditures 

is shown in Eq. (4.2).  It is the exponentially weighted ratio of past real consumption to 

current real consumption (INVCt).  The proxy for external habit formation using lagged 

real wealth is shown in Eq. (4.3).  It is the exponentially weighted ratio of past real 

wealth to current real wealth (INVWt).  The Ilmanen (1995) model is similar to the habit 

formation model developed by Constantinides (1990), as the subsistence level of 

consumption is the exponentially weighted mean of past consumption (or wealth). INVCt  

and INVWt imply that risk aversion is time-varying.  As the subsistence level deviates 

further from current wealth or consumption, RRA increases. 

                                                 
4
 Data on how many respondents use a financial advisor was not provided. 
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Indexed and seasonally adjusted real monthly personal consumption expenditures 

are provided by the Bureau of Labor Statistics from 2004-2010.  The proxy for real 

wealth is the monthly inflation adjusted level of the S&P 500.  One potential issue with 

this proxy is that investment wealth represents a small percentage of total wealth for 

households in the early stages of the lifecycle.  However equity investment has the 

highest variance of any wealth category in the portfolio of a household.  It is also 

positively correlated with other types of household wealth. Ilmanen (1995) assigns 

smaller weights to wealth levels that are further out in time.  A smoothing coefficient of 

0.90 is used to capture business cycle effects (Ilmanen, 1995).  The weights for the 

cumulative last 12 months and cumulative last 36 months are 70 percent and 95 percent, 

respectively
5
. 

The proxy for loss averse preferences is developed by Barberis, Huang and Santos 

(2001). Kahneman and Tversky (1992) find that individuals overweight losses 2.25 times 

more than equivalent gains when they are offered isolated gambles.  In the Barberis et al. 

(2001) model losses are not evenly weighted as there is evidence that sensitivity to losses 

differs depending on whether a loss is experienced after a positive or negative monetary 

outcome.    increases after a prior gain and decreases after a prior loss due to the house 

money effect (Thaler and Johnson, 1990).  Barberis, Huang and Santos (2001) create a 

parameter, k, to determine how much more painful losses are after a prior loss.  They find 

that k = 3 results in a mean   that is approximately -2.25.  For example, if the stock 

                                                 
5
 Ilmanen (1995) states that the appropriate span for lagged wealth is somewhat arbitrary. 
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market falls 10 percent in a given month k is multiplied by -0.10 which results in 

  = -2.55. 

Instead of investing in a risky asset like the S&P 500, an individual could invest 

in a risk-free asset.  Barberis, Huang and Santos (2001) use the real risk-free rate as the 

opportunity cost of investing in the stock market.  I use the one-month Treasury bill yield 

as the risk free rate and subtract it from the real S&P 500 value each month.  The 

Barberis, Huang and Santos (2001) methodology is then used to ultimately derive the loss 

aversion measure. 

Baker and Wurgler (2007) develop an index to measure investor sentiment that 

includes the monthly change in the closed-end fund discount (CEFD), detrended log 

turnover (TURN), the number of IPOs (NIPO), the first day return on IPOs (RIPO), the 

dividend premium (PDND) and the equity share in new issues (S) as factors.  The index 

is standardized to have a mean of zero and a variance of one. 

                                                               (4.4) 

                         

Eq. (4.4) displays the Baker & Wurgler (2007) regression model.  Market 

turnover, or market liquidity, can be used as a sentiment proxy.  When noise traders are 

optimistic, they are more likely to trade - which increases liquidity in the market.  

Trading volume is a signal that investors have heterogeneous beliefs and differ in their 
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evaluations of equity prices (Hong, Scheinkman and Xiong, 2006)
6
.  Lowry and Schwert 

(2002) state that IPOs tend to be held when investors are optimistic and are therefore 

willing to pay an inflated price.  Cornelli, Goldreich and Ljungqvist (2006) find that high 

grey market prices (a signal that investors are optimistic) are a good predictor of first-day 

IPO closing prices.  The demand for dividend-paying stocks should rise when investors’ 

marginal propensity to consume is high and they are pessimistic about future returns. 

When high investor sentiment causes equity prices to become overvalued companies 

prefer to issue equity relative to debt.  Baker and Wurgler (2002) find that companies 

issue more equity relative to debt prior to periods of low stock market returns. 

Results 

Table 4.1 displays the results for the four different OLS models with monthly risk 

tolerance score (MRTS) as the dependent variable
7
.  The signs of the parameter estimates 

are consistent with theory.  As would be expected under habit formation, as the gap 

between past and current consumption or wealth rises, MRTS declines.  For a prospect 

theory utility function that incorporates the house money effect, as loss aversion 

increases, MRTS falls.  The sentiment index is positively associated with MRTS. 

When each measure is included in a separate model, the loss aversion and 

sentiment proxies account for 112.29% and 81.79% more variation in MRTS compared 

to the external habit formation proxy based on lagged relative consumption, respectively.  

When lagged relative wealth is used instead of consumption, the loss aversion and 

                                                 
6
 It should also be noted that when an index changes its constituents; then, index funds need to conduct 

trades simply to continue to replicate their index. 

7
 The results are consistent when each measure is rank ordered on a 1-48 scale and an ordered logistic 

regression is used. 
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sentiment proxies still account for 56.06% and 33.64% more variation in MRTS, 

respectively. The loss aversion proxy accounts for 16.78% more variation in MRTS 

compared to the sentiment proxy. 

The loss aversion and sentiment proxies are not included in the same model due to 

high multicollinearity (ρ = -0.8959).  It would be useful to determine whether external 

habit formation accounts for additional variation in MRTS when the loss aversion and 

sentiment proxies are both included in a model.  Given the high multicollinearity between 

the loss aversion and sentiment proxies I replace the Baker and Wurgler (2007) sentiment 

index with the University of Michigan’s monthly Consumer Sentiment Index (CSI).  The 

correlation between the loss aversion proxy and the CSI is -0.6506.  The CSI is based on 

approximately 26 questions that are asked to 500 participants in the continental United 

States.  The questions attempt to capture individuals’ present and future outlook on the 

U.S. economy. When both the loss aversion proxy and CSI are included in a model the 

adjusted r-squared statistic is 0.6809.  When the INVWt variable is added to this model 

the adjusted r-squared statistic is 0.6777.  Therefore, INVWt does not account for 

additional variation in MRTS when the loss aversion proxy and CSI are already included 

in the model
8
. 

Discussion 

This paper provides evidence that an assessment of loss aversion and sentiment 

are important when determining whether clients are capable of maintaining their risky 

asset allocations following a decline in equity prices. Given the evidence of changing risk 

                                                 
8
 This is also true when the INVWt variable is replaced by the INVCt variable. 
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tolerance, the timing of risk tolerance assessment is critical to helping keep clients in 

portfolios that are in alignment with their preferences.  Ideally risk tolerance assessment 

should occur after sharp equity market declines so financial planners have a better 

understanding of the downside risk clients are willing to accept. If financial planners are 

assessing risk tolerance during a bull market, they may be overstating client risk 

tolerance.  During periods of high equity valuation, appropriate client portfolio allocation 

may involve choosing investments that are both less risky than theoretically optimal, but 

more likely to provide better long-run performance by increasing the probability the 

clients will maintain their asset allocations during a recession.  

Due to the house money effect, positive multiyear returns cause a decline in loss 

aversion.  A decline in loss aversion makes it more likely that investors will purchase 

risky assets.  As equity fund flows increase, the price-to-earnings (P/E) ratio of the 

overall equity market increases and drives down the real dividend yield.  During periods 

when loss aversion declines and investor sentiment rises, P/E and price-to-dividend (P/D) 

ratios of the overall market increase.  In this case, we would expect risk tolerance to be 

high when the P/E and P/D ratios are high.  Figure 4.2 displays MRTS quartiles from 

2007-2010 for the trailing 10-year P/E ratio
9
.  The quartiles are ranked from lowest 

MRTS (1) to highest MRTS (4). There is a strong positive correlation between risk 

tolerance and the trailing 10-year P/E ratio (ρ = 0.7986).  Figure 4.3 displays MRTS 

                                                 
9
 http://www.multpl.com/shiller-pe/table?f=m 
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quartiles from 2007-2010 for the P/D ratio of the S&P 500
10

.  There is a strong positive 

correlation between risk tolerance and the P/D ratio (ρ = 0.7916). 

There is evidence that periods of high sentiment correspond with higher P/E ratios 

in the equity market which results in lower future returns (Basu, 1977).  Campbell & 

Shiller (1988) show that you can estimate future stock returns with high accuracy by 

looking at the P/D ratio.  Periods of higher P/D ratios have lower future returns compared 

to periods with lower P/D ratios.  Unfortunately, retail investors typically increase their 

equity allocations when the P/E and P/D ratios are high. Mitchell and Utkus (2003) study 

2.3 million participants at the Vanguard Group after a prolonged rise in equity prices in 

1999 and after a three year fall in equity prices in 2003.  They find that participants who 

enrolled in the pension plan near the peak of the bull market in 1999 allocated 

approximately 70 percent of new contributions to equities in June of 2003.  At the end of 

1999 the P/E ratio was 43.77 and the P/D ratio was 1,690.29.  Participants who enrolled 

during the first six months of 2003 only allocated 48 percent of new contributions to 

equities.  The P/E ratio at the end of June of 2003 was 24.86 and the P/D ratio was 

764.05.   

Individual investors lose on average 1.6 percent annually in dollar-weighted 

returns because they tend to pull money out of risky mutual funds following a significant 

decline when equity valuations are most favorable, and conversely increase equity 

allocation following a recent price increase when valuations are less favorable (Friesen 

and Sapp 2007).  There is evidence that Certified Financial Planners may increase 

                                                 
10

 This ratio is derived by taking the real price of the monthly S&P 500 and dividing it by the real monthly 

dividend yield of the S&P 500. 
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investor certainty during periods of adviser underperformance, and thus support 

investors’ ability to maintain a consistent investment approach during market downturns 

(James, 2013). 
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Appendix 

Figure 4.1. Conceptual framework 

 

 

 

 

 

Figure 4.2. MRTS quartiles for the trailing 10-year P/E ratio 
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Figure 4.3. MRTS quartiles for the real P/D ratio of the S&P 500 

 

 

Table 4.1. Variation in MRTS 

Variable Parameter 

Estimate 

Standard 

Error 

t Value R^2 

 

INVCt -86.4016** 20.1484 -4.29 0.2856 

 

INVWt -4.7876**  0.8857 -5.41 0.3885 

 

Loss 

Aversion 

-0.0012** 0.0001 -8.01 0.6063 

 

Sentiment 0.2295** 0.0326 7.05 0.5192 

          ** Significant at p < 0.01 
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CHAPTER V 

CONCLUSIONS 

As it pertains to the current state of risk tolerance assessment, most questionnaires 

vary significantly due to the different types of questions that are asked.  Ultimately, the 

financial planning profession needs to identify which questions are best and develop a 

uniform questionnaire that most advisors use.  One of the problems with some of the 

current questions is that they attempt to measure risk capacity as opposed to risk 

tolerance.  Other questions assume clients have prior investment experience, but that may 

not be the case, especially if they are younger. 

The findings from essay one provide evidence that risk tolerance questions 

measuring loss aversion and self-assessment are valuable when accounting for variation 

in portfolio allocation score and recent investment changes.  Arrow-Pratt questions do not 

provide much value when loss aversion and self-assessment questions are already 

included in a risk tolerance questionnaire.  The results from the second essay provide no 

statistically significant evidence that a higher level of cognitive load alters risk 

preferences.  There is no statistically significant evidence that financial planners should 

be concerned about the cognitive load of their clients when they are filling out risk 

tolerance questionnaires.  The findings from essay three indicate that habit formation 

does not account for additional variation in risk tolerance when loss aversion and investor 

sentiment are included in a model.  Essay three also provides an important discussion on 

the strong positive correlations between risk tolerance and equity valuations. 
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The conversation on risk tolerance should not stop after a client fills out a risk 

tolerance questionnaire.  Given the evidence of time-varying risk tolerance, clients’ risk 

preferences should be reassessed over time.  There are also techniques financial planners 

can use which may improve the lifetime utility of their clients.  Financial planners may be 

able to coach clients and make them less susceptible to sell stocks for cash or fixed 

income assets when equity valuations are most favorable.  Prospective utility is highest in 

a portfolio of stocks and bonds when the evaluation period is approximately one year 

(Benartzi and Thaler, 1995).  Looking at the portfolio more frequently leads to less 

satisfaction.  Advisors who always begin meetings talking about quarterly returns are 

doing a disservice to clients because they are signaling that these short term returns are 

important.  Ideally comprehensive planners should wait until the end of meetings to 

discuss returns and de-emphasize quarterly returns in order to reduce myopic behavior. 
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