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•		 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

•		 We 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 portfolio 

allocation preference, the results of 

this study indicate that these ques-

tions are not very useful when both 

loss aversion and self-assessment 

questions are included in a risk 

tolerance questionnaire

•		 Planners should begin to reassess 

the risk tolerance level of their 

clients around age 60, as there is 

evidence that risk tolerance declines 

later in life because of cognitive 

decline

Risk Tolerance Questions to 
Best Determine Client Portfolio 
Allocation Preferences
b y  M i c h a e l  A .  G u i l l e m e t t e ;  M i c h a e l  F i n ke ,  P h . D . ,  C F P ® ;  a n d  J o h n  G i l l i a m ,  P h . D . ,  C F P ® ,  C L U

Michael A. Guillemette is a doctoral candidate in the 

Department of Personal Financial Planning at Texas 

Tech University.  He cowrote a book chapter on risk 

tolerance and worked as a summer associate at Fox, 

Joss & Yankee, a financial planning and investment 

management firm, in 2009. (m.guillemette@ttu.edu)

Michael Finke, Ph.D., CFP®, is an associate professor 

and Ph.D. coordinator in the Department of Personal 

Financial Planning at Texas Tech University.  His 

research interests include behavioral personal finance, 

retirement income planning, investor risk tolerance, 

and mutual fund performance. He is the editor of the 

Journal of Personal Finance. (michael.finke@ttu.edu)

John Gilliam, Ph.D., CFP®, CLU, is an assistant profes-

sor in the Department of Personal Financial Planning 

at Texas Tech University. His academic life is strongly 

influenced by more than 30 years working as an insur-

ance and financial adviser. Gilliam currently serves on 

the national board of the Society of Financial Service 

Professionals. (john.gilliam@ttu.edu)

A variety of risk assessment 
surveys is 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 reli-
ability, 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, which views risk tolerance 
as the willingness to accept greater 
variation in outcomes, and prospect 
theory, which assumes investors 

Acknowledgments: The authors would like to thank 

Geoff Davey and FinaMetrica for their contributions 

to the advancement of risk tolerance research.
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place a greater weight on losses from 
an arbitrary starting point. We then 
compare answers given to risk toler-
ance questions based on conventional 
economics and prospect theory with 
self-assessment questions 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 a better understand-
ing of how different risk tolerance 
questions may predict client response 
to market risk in order to more accu-
rately align portfolio recommendations 
with client preferences.

Literature Review
Financial advisers are concerned with 
recommending portfolios 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 portfolios 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 
because 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 because of more appropriate port-
folio 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 toler-
ance may best be conceptualized as the 
willingness to accept variation in spend-
ing 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 con-
sumption also leads investors to prefer 
assets whose payout is more certain and 
less volatile because 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. Individu-
als with greater levels of risk aversion 
require a greater risk premium to invest 
in 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) 
(Barsky et al. 1997):

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?

	 The coefficient of relative risk aver-
sion can be estimated from responses 
to the HRS questions. Households with 
greater levels of risk aversion should 
prefer less consumption variance, and, 
because future income determines 
future consumption, income variation 
should accurately capture willingness to 
accept different consumption paths. 
	 Rabin (2000) and Rabin and Thaler 
(2001) show that human behavior can-
not 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 substan-
tial amounts of low-deductible auto 
insurance and noncatastrophic 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 experi-
enced 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 
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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 ques-
tions in order to measure the economic 
concept of risk aversion. Their questions 
are similar to the income-gamble ques-
tions 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 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 percent chance to gain  
     $1,000 and a 50 percent chance 
      to gain nothing

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

	 Although the expected values of 
each of these questions are the same, 
individuals are more likely to accept 
the gamble in question two compared 
with question one. This is because of 
the certain outcome being framed as 
a “sure loss” in question two versus a 
“sure gain” in question one. The differ-
ent reactions to gain and loss frames 
are 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 the gambles 
are chosen in both cases they would be 
considered to have a high level of risk 
tolerance. 
	 There is evidence that clients’ 
assessment of their own risk tolerance 
may be useful when constructing a risk 
tolerance questionnaire. Roszkowski 
and Grable (2005) find that having 
clients assess themselves may be 
beneficial when advisers 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 esti-
mate 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 tol-
erance, loss aversion, and self-assessed 
risk tolerance, we use results from a 
common risk tolerance questionnaire to 
compare responses with actual portfolio 
behavior following the global economic 
crisis of 2008. Our results provide 
insight into the association between 
risk tolerance measures and revealed 
portfolio risk preference.

Changing Risk Tolerance
There has been little research conducted 
on whether the risk tolerance of clients 
should be reassessed over time. The 
preponderance of evidence suggests that 
risk preferences are relatively stable. 
Sahm (2007) finds that 73 percent of 
the systematic variation in measured 
risk tolerance is associated with things 
that do not change over time. Sahm also 
finds that an improvement in macro-
economic conditions is associated with 

an increase in risk tolerance, and that 
our willingness to accept investment 
volatility declines in old age. Roskowski 
and Davey (2010) present data on risk 
tolerance before and after the global 
financial crisis of 2008, showing a 
decline in risk tolerance that is relatively 
small. More pronounced is the public’s 
perception of an increase in the risk 
inherent in investing. Fortunately, 
perception can be altered by a client’s 
financial planner. 
	 Boyle, Lei Yu, Buchman, Laibson, 
and Bennett (2011) find a lower level 
of cognitive ability is associated with 
lower risk tolerance in a sample of 369 
U.S. adults between the ages of 60 and 
98. The decline in risk tolerance in old 
age may be related to the natural decline 
in the ability to retrieve information 
and place it into context late in life. 
Financial decision making requires both 
memory and problem-solving skills 
and appears to decline significantly in 
advanced age (Finke, Howe, and Huston 
2011). A survey of literature on behav-
ioral finance issues affecting seniors 
describes how retirees display “hyper 
loss aversion” (Kasten and Kasten 
2011). AARP and ACLI (2007) find that 
retirees are up to five times more loss 
averse than the average person. Given 
the evidence that risk tolerance declines 
in advanced age, we recommend that 
planners begin to reassess client risk 
tolerance around age 60. 

Data
FinaMetrica’s Risk Profiling System is 
used by both domestic and international 
financial planners to aid them in deter-
mining the risk tolerance level of their 
clients. FinaMetrica’s questionnaire 
includes 25 risk tolerance questions. 
The survey includes questions that 
capture portfolio allocation preference 
and recent investment changes as well 
as demographic and socioeconomic 
information. Data were collected by 
Kiplinger between November 2009 and 
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October 2010. A total of 2,050 par-
ticipants answered all of the questions 
used in this study. The average age of 
the participants is 56, with 62 percent 
having a net worth of at least $500,000. 

Operationalization of Variables
Based on the three primary ways to 
measure risk tolerance, we 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 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 ques-

tions 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 range from 2 
to 10, with 2 being either least willing to 
accept variation in consumption, most 
loss averse, or 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 aversion level, or willingness 
to accept a very large degree of financial 
risk in the past and present periods. 
	 Table 2 contains a question with 
seven portfolio choices used to measure 
the effectiveness of the three measures 

on how well they explain variation in 
portfolio allocation preference. Each 
portfolio was given a score because mov-
ing 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, 5, and 
0, 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

	 Because the data were collected in 
2009 and 2010, this question most likely 

Table 1: Risk Tolerance Measure Composition

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 
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

Arrow-Pratt Questions Loss Aversion Questions Self-Assessment Questions

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

Investments can go up and down in value and experts 
often say you should be prepared to weather 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 have you taken with 
your financial decisions in the past?

1.  Very Small 

2.  Small 

3.  Medium 
4.  Large 

5.  Very Large 

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 
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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 cat-
egorized 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 as 
the reference groups. Bajtelsmit and 
VanDerhei (1997) 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. Christian-
sen, 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. Individu-
als who have low financial literacy are 
less likely to invest in stocks (Van Rooij, 
Lusardi, and 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 alloca-
tion scores that can be explained by 
each of the three risk tolerance mea-
sures. 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 explained 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 under-
stand 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 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 coef-
ficient of determination, or r-squared 
statistic, is the proportion of variation 
in the dependent variable that can be 
explained by the independent variables 
in the model. For this paper it helps us 
determine how much variability of a cli-

ent’s portfolio allocation score (or recent 
investment changes) can be explained 
by different risk tolerance measures. 
Because we are comparing regression 
models with different numbers of inde-
pendent 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 meaning-
ful. 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 3 shows the differences in 
adjusted r-squared statistics with port-
folio 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 
explained solely by these variables 
is 0.1129. When the Arrow-Pratt 
measure is included in the model the 
adjusted r-squared statistic is 0.1550. 
This means the Arrow-Pratt measure 
explains approximately 37 percent 
more variation in portfolio allocation 
score compared with 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 
explains approximately 82 percent 
more variation in portfolio allocation 
score compared with the model with 
the Arrow-Pratt measure. The model 
with the self-assessment measure has 
an adjusted r-squared of 0.3297 and 
explains approximately 17 percent 

Table 2:  Assessment of Portfolio Allocation Preference

1
2
3
4
5
6
7

Portfolio High Risk/Return Medium Risk/Return

0%
0%

10%
30%
50%
70%

100%

0%
30%
40%
40%
40%
30%
0%

Low Risk/Return

100%
70%
50%
30%
10%
0%
0%

Score

0
1.5
3
5
7

8.5
10
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more variation in portfolio allocation 
score compared with the model with 
the loss aversion measure. The model 
with the self-assessment measure 
explains approximately 113 percent 
more variation in portfolio allocation 
score compared with the model with the 
Arrow-Pratt measure.
	 Table 4 examines the extent to which 
the different risk tolerance measures 
explain 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 explains approximately 47 
percent more variation in recent invest-
ment changes compared with the model 
with the Arrow-Pratt measure. The 
model with the loss aversion measure 
explains approximately 7 percent more 
variation in recent investment changes 
compared with the model with the 
self-assessment measure. The model 
with the self-assessment measure 
explains approximately 38 percent more 
variation in recent investment changes 
compared with the model with the 
Arrow-Pratt measure.
	 We also analyze the usefulness of 
including different measures within a 
questionnaire with portfolio allocation 
score as the dependent variable. The 
model with 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 explains 
0.53 percent 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 con-
trol 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 
explains 2.68 percent more variation in 
recent investment changes.

Conclusions 
The results of this study provide plan-
ners an empirically tested justification 
for the inclusion of questions within risk 

tolerance surveys. Findings from behav-
ioral finance literature would suggest 
that questions based on loss aversion 
should be used when determining a cli-
ent’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. Although the Arrow-Pratt 
measure should theoretically be the 

0.9335***
(0.0394)
0.2122

(0.1098)
–0.0291***

(0.0038)
0.195

(0.1238)
–0.102

(0.1180)

–0.0483
(0.1225)

0.175
(0.1358)
0.1263

(0.1802)

–0.0511
(0.1423)
–0.1889
(0.1481)
–0.2345
(0.1606)
–0.4330*
(0.1865)

0.3394

Table 3:  Portfolio Allocation Score as the Dependent Variable

Variable OLS
Ordinal 
Logistic

6.1419***
(0.3392)

0.2441***
(0.0241)

0.5452***
(0.1150)

–0.0434***
(0.0039)
0.3148*
(0.1311)
–0.1246
(0.1248)

0.0889
(0.1295)
0.3806**
(0.1434)
0.3216

(0.1918)

0.2015
(0.1505)
0.0556

(0.1570)
0.0054

(0.1699)
–0.3507
(0.1972)
0.1550

OLS
Ordinal 
Logistic OLS

Ordinal 
Logistic

0.2258***
(0.0229)

0.4919***
(0.1075)

–0.0417***
(0.0038)
0.2791*
(0.1221)
–0.1496
(0.1162)

0.0964
(0.1205)
0.3385*
(0.1336)
0.2955

(0.1785)

0.2103
(0.1401)
0.0329

(0.1460)
0.0227

(0.1581)
–0.3070
(0.1835)

0.1601

3.5161***
(0.4000)

0.6140***
(0.0280)

0.4223***
(0.1062)

–0.0378***
(0.0036)
0.0771

(0.1209)
–0.0426
(0.1151)

0.0126
(0.1194)
0.3278*
(0.1321)
0.4134*
(0.1749)

0.2229
(0.1386)
0.1362

(0.1446)
0.1595

(0.1568)
–0.0661
(0.1822)
0.2824

0.6435***
(0.0314)

0.4125***
(0.1086)

–0.0398***
(0.0038)
0.0664

(0.1233)
–0.0637
(0.1174)

0.0206
(0.1218)
0.3229*
(0.1348)
0.4326*
(0.1786)

0.2285
(0.1415)
0.1157

(0.1475)
0.1415

(0.1600)
–0.0956
(0.1858)

0.2880

2.2579***
(0.3481)

0.8333***
(0.0324)
0.2062*
(0.1035)

–0.0278***
(0.0036)
0.1872

(0.1167)
–0.1122
(0.1112)

–0.0452
(0.1155)
0.1694

(0.1280)
0.1256

(0.1699)

–0.0295
(0.1341)
–0.1386
(0.1396)
–0.1641
(0.1513)
–0.3798*
(0.1756)
0.3297

Note: * < .05; ** < .01; *** < .0001 refer to the level of significance. Standard errors are in 
parentheses.

Intercept

Arrow-Pratt 
Measure
Loss Aversion 
Measure
Self-Assessment 
Measure
Male
Ref: Female
Age

Degree
Ref: No Degree
Married
Ref: Not Married
Income
Ref: $0–$49,999
$50k–$99,999

$100k–$199,999

$200k+

Net Worth
Ref: $0–$199,999
$200k–$499,999

$500k–$999,999

$1M–$1,999,999

$2M+

Adjusted R^2
Pseudo R^2
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best measure of a client’s preference for 
risky assets, our results indicate that it 
does not add much value when both loss 
aversion and self-assessment questions 
are included in a risk tolerance survey. 
The appendix provides planners risk 
tolerance questions based on loss aver-
sion and self-assessment.
	 These findings are also consistent 
when testing the measures against 
recent investment changes made by 
individuals. This should be especially 
relevant to planners given that recent 
investment changes likely encompass 
changes made during the global 
financial crisis. It is in times such as 

these that the assessment of how clients 
will react to a severe market downturn 
will be critical in determining whether 
they continue to follow their planner’s 
recommendations. If a risk tolerance 
questionnaire fails to accurately 
measure a client’s portfolio allocation 
preference, it is more likely that client 
will want to shift his or her portfolio 
to cash during market downturns. This 
could result in goals being delayed and 
may ultimately lead to the termination 
of the adviser. 
	 Although risk tolerance is theoreti-
cally assessed in order to estimate the 
optimal mix of risky and risk-free assets 

according to modern portfolio theory, 
there is strong evidence that proper 
assessment of loss aversion is essential 
to assessing whether clients are capable 
of maintaining their risky asset alloca-
tions following a decline in equity 
prices. 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 alloca-
tion following a recent price increase 
when valuations are less favorable 
(Friesen and Sapp 2007). 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 prob-
ability the clients will maintain their 
asset allocations during a recession. 
This is a topic we hope will be explored 
in future research.
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Appendix: Risk Tolerance Questions Based on Loss Aversion and Self-Assessment

1.  Always the possible losses
2.  Usually the possible losses
3.  Usually the possible gains
4.  Always the possible gains

Investments can go up and down in value, and experts often say you 
should be prepared to weather a downturn. By how much could the 
total value of all your investments go down before you would begin 
to feel uncomfortable? (FinaMetrica)
1.  Any fall in value would make me feel uncomfortable
2.  10%
3.  20%
4.  33%
5.  50%
6.  More than 50%

In addition to whatever you own, you have been given $1,000. You 
are now asked to choose between: (Grable and Lytton 1999)
1.  A sure gain of $500
2.  A 50% chance to gain $1,000 and a 50% chance to gain nothing

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

After the stock market declines significantly, what do you typically do?
1.  Always buy lower-risk assets (e.g., bonds)
2.  Mostly buy lower-risk assets (e.g., bonds)
3.  Mostly buy higher-risk assets (e.g., stocks)
4.  Always buy higher-risk assets (e.g., stocks)

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

When faced with a major financial decision, are you more concerned 
about the possible losses or the possible gains? (FinaMetrica)

1.  Very small
2.  Small
3.  Medium
4.  Large
5.  Very large

What degree of risk are you currently prepared to take with 
your financial decisions? (FinaMetrica)
1.  Very Small
2.  Small
3.  Medium
4.  Large
5.  Very Large

What degree of risk have you assumed on your investments 
in the past? (Roszkowski and Grable 2005)
1.  Very Small
2.  Small
3.  Medium
4.  Large
5.  Very Large

How do you usually feel about your major financial decisions 
after you make them? (FinaMetrica)
1.  Very pessimistic
2.  Somewhat pessimistic
3.  Somewhat optimistic
4.  Very optimistic

If you had to invest $500,000 for retirement, which of the 
following investment choices would you find most appealing?
1.  70% in low-risk investments, 30% in medium-risk investments, 
     0% in high-risk investments
2.  50% in low-risk investments, 20% in medium-risk investments, 
     30% in high-risk investments
3.  30% in low-risk investments, 20% in medium-risk investments, 
     50% in high-risk investments
4.  0% in low-risk investments, 30% in medium-risk investments, 
     70% in high-risk investments

Compared to others, how would you rate your willingness to 
take financial risks? (FinaMetrica)
1.        Extremely low risk taker
2.        Very low risk taker
3.        Low risk taker
4.        Average risk taker
5.        High risk taker
6.        Very high risk taker
7.        Extremely high risk taker

What degree of risk have you taken with your financial 
decisions in the past? (FinaMetrica)
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