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A Comparison of Survey and Incentivized-Based Risk
Attitude Elicitation”
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Abstract

This paper reports results from an on-line economics experiment with heads of households that
explores the link between a sample of survey questions on the Canadian Know-Your-Client survey
form and several incentivized laboratory instruments, both aimed at measuring risk attitudes and loss
aversion. We find that the instruments significantly predict responses to risk questions, with the
exception of a question that includes a time dimension. By contrast, the loss aversion instruments do
not predict responses to loss questions. Indeed, if anything, risk instruments predict the majority of the
loss questions. We conclude that the survey appears to be successful in eliciting attitudes towards risk;
that the survey appears to be less successful with regard to loss aversion; and that it may be useful to
include survey guestions about higher order risk preferences on the form.

Keywords: Risk preferences, Risk preference elicitation, Prudence, Temperance, Ambiguity,
Investing behavior.
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Introduction

One of the duties of financial advisors is to provide assistance to investors building a portfolio
that fits their needs and preferences. The primary issue is typically how much risk the investor is
willing and able to take in the expectation of higher returns. To address this issue advisors typically
begin by looking at an investor’s profile, collecting such information as income, age, level of financial
literacy, investing experience, and tax status. The problem is that although socioeconomic variables
can proxy for the willingness to take risk, they cannot fully capture it.! Attempting to measure
risk preferences more accurately, advisors can turn to surveys aimed at identifying risk tolerance
and financial objectives.?

An alternate method of eliciting preferences relevant for investment decisions is the use of incen-
tivized instruments in economics experiments. With these instruments people make incentivized
decisions that reveal their preference and attitudes through actions rather than words or socioe-
conomic status. In fact, experiments, through the control of the laboratory environment, make it
possible to measure multiple dimensions of risk attitudes. However, experiments are costly, with
regard to both time and resources, making their use unfeasible in many contexts. This limitation
often makes questionnaires the only alternative to measure risk attitudes, thus it is important to
understand what they measure with as much precision as possible.

One way to pin down the interpretation of survey responses is to explore the association between
survey and experimental methods. In this paper we do exactly that by comparing responses to
the Know-Your-Client (KYC) survey form and a set of incentivized laboratory instruments. We
report the results of an on-line experiment conducted among 204 heads of households. The survey
included seven questions aimed at assessing the participants’ level of financial risk tolerance and
attitudes towards losses. The experimental tasks measured four dimensions of risk preferences,

risk and ambiguity aversion, temperance, prudence, as well as two measures of loss aversion. We

!See Yao and Curl (2011) and Mandal and Roe (2014) for age and risk preferences, Outreville (2015) for education,
Dohmen et al. (2009) for cognitive ability, Eckel and Grossman (2002a) and Charness and Gneezy (2012) for gender
and Guiso and Jappelli (2008) for wealth.Holt and Laury (2014) and Hey (2014) summarize the literature.

’In Canada, these surveys are part of what is called as the Know-Your-Client process, a step mandated by
regulation, in which financial advisors assess their clients’ investment needs and objectives, financial circumstances
and level, and risk tolerance OSC (2009).



explore the association between the results of the survey and the experimental tasks. While other
papers explore the determinants of risk attitudes (Dohmen et al. (2011), Ding et al. (2010)), the
association between different experimental measures of risk aversion (Menkhoff et al. (2006)), and
the empirical association between different dimensions of risk preferences (Deck and Schlesinger
(2014)), none examine a specific questionnaire in use in the finance industry.

We find that the response to the risk questions in the survey are highly correlated, as are the
responses to the loss questions. Indeed, they are all correlated with each other. By contrast,
we find less correlation among the incentivized instruments. We find that the risk instruments
significantly predict responses to the risk questions, with the exception of a question that includes
a time dimension. By contrast, the loss aversion instruments do not predict responses to the loss
questions. Indeed, if anything, risk instruments predict the majority of the loss questions. We
conclude that the survey appears to be successful in eliciting attitudes towards risk; the survey
appears to be less successful with regard to loss aversion; and that it may be useful to include
survey questions about higher order risk preferences on the form.

This paper proceeds as follows. Section 1 contains the experimental design and main behavioral
conjectures of the paper. Section 2 describes the experimental procedures. Section 3 presents the

results, and Section 4 concludes.

1 Experimental design

1.1 The Know-Your-Client (KYC) Form

Figure 1 presents the Know-Your-Client form, as presented to the experimental participants, taken
from a sample survey designed by the Mutual Fund Dealers Association of Canada (MFDA (2014))
to guide its members. The form consists of seven questions, each designed to reveal preferences or
actions in a hypothetical situation. Regulation requires every client respond to this questionnaire
before a client-advisor relationship can be established.

The first question elicits the primary goal for the client’s portfolio, with responses ranging

from safety to growth: we call this “Portfolio Goal”. The second question elicits a “Descriptive



Risk Preference” using language ranging from conservative to aggressive, and the third question
attempts to obtain a “Loss Tolerance” in the form of a maximum acceptable loss for a twelve
month period. Question 4 asks whether the client is more concerned with a “Loss or Gain”.
Question 5 presents a graphical depiction of investments with different variances and expected
value in the form of a “Risk Preference” elicitation instrument, asking the client to choose her
most preferred hypothetical investment. The sixth question asks what the client would do, “Buy,
Sell or Hold”, with an investment that lost 30% of its value in the last three months. Question 7
displays portfolios of different variances as a time series and based on this hypothetical “Historical
Performance Preference” requires the client to select her preferred portfolio. Question 7, with its
time series in returns, despite the fact that it is worded strongly towards tolerance for variance,
could invoke time preferences in a client’s response.

Notice that several of these questions appear to elicit similar information, thus it is possible to
divide the questions into two categories. The first category includes questions 1, 2, 5, and 7 all of
which, in some fashion, refer to tolerance for risk using different frames. Question 5, interestingly, is
a hypothetical laboratory instrument to measure risk preferences. One can see this by noticing that
as the client moves through the possible responses from first to last, each response is an increase
in both variance and expected value over the previous response.

The second category is represented by questions 3, 4 and 6, all three of which refer in some
manner to tolerance for losses; Question 4 is framed specifically around tolerance. Questions 3
and 6 directly ask about losses in two different frames. Question 6, in fact, relates to myopic loss
aversion, touching on the issue of the frequency of portfolio updating.

Table 1 presents categories and labels for each question with regard to the information being
sought. The table divides the questions into the two categories of risk and loss, summarizes the
topic each question covers, and presents the abbreviation we will use to describe each question in

this paper.



1.2 The experimental tasks

The experimental tasks measure four dimensions of the participants risk preferences: risk prefer-
ence, temperance, prudence, and ambiguity preference. Two additional tasks measure myopic loss

aversion.

1.2.1 Risk preference

We elicit risk preferences using a measure based on the well-known instruments of Binswanger
(1981) and Eckel and Grossman (2002b). The instrument is presented in Table 2. In the table,
there are five main rows representing a decision between binary lotteries with 50/50 outcomes
(“Event A” and “Event B”), presented in the third and fourth columns labeled “Lottery 1”7 and
“Lottery 2”. For example, Decision 1 is a choice between $28 for sure (Lottery 1) and a 50/50
chance of earning either $24 or $36 (Lottery 2).

Notice that Lottery 2 is constructed by subtracting $4 from Event A and adding $6 to Event
B in Lottery 1, and that Lottery 2 in Decision 1 becomes Lottery 1 in Decision 2. This pattern
continues down the five rows of the table, guaranteeing that each subsequent lottery increases in
both variance and expected value. Thus an expected utility maximizer will either always choose
the relatively safe Lottery 1 (maximum risk aversion), always choose the relatively risky Lottery
2 (minimum risk aversion), or at some row switch from risky to safe because of the increasing
variance, i.e., from Lottery 1 to Lottery 2.3 Table 2 displays the expected value and standard
deviation of each lottery, as well as the implied range of the CRRA utility function parameter
when the decision-maker switches from risky to safe on that particular row.

Our instrument does not test for risk-preferring, but agents who always choose Lottery 2 may
in fact be risk-preferring. Note that if an agent’s preferences can be represented by a differentiable

utility function, risk aversion is equivalent to u(-)"” < 0.

3An alternative approach is to change the odds between lotterys as in Holt and Laury (2002). We opted for a
version that always presented 50/50 lotterys for ease of explaining and understanding.



1.2.2 Prudence

We elicited predispositions towards prudence base on the instrument of Deck and Schlesinger (2014).
The instrument is presented in Table 3. In the table, there are five main rows representing a decision
between binary lotteries with 50/50 outcomes (“Event A” and “Event B”), presented in the third
and fourth columns labeled “Lottery 17 and “Lottery 2”. For example, Decision 1 is a choice
between either a 50/50 chance of either $24 or $36 followed by a 50/50 chance of receiving $2 or
-$2 (Lottery 1), and a 50/50 chance of either $24 followed by a 50/50 chance of receiving $2 or -$2
or $36 (Lottery 2).

Notice that each lottery in Table 3 is constructed from a lottery in the risk preference elicitation
instrument of Table 2. Notice also that these lotteries all measure the extent to which participants
are predisposed to invest in a high wealth state. For example, Decision 1 is a choice to either
take an additional chance while in the relatively high wealth state of $36 (Lottery 1) or while
in the relatively low wealth state of $24 (Lottery 2). All of the subsequent decisions are similar.
By contrast with the risk preference instrument, a subject is either prudent or not, and this is
represented by choosing to take the additional risk in the relatively high wealth state. Thus this
instrument is a measure of consistency rather than a direct parameter measure. Note that for each
decision, the third moment differs between Lottery 1 and Lottery 2.

Prudence was first introduced in the precautionary savings literature Leland (1968). It refers
to the desire to increase savings in the presence of income risk (Menegatti (2014)). In statistical
terms, prudence can be defined as the aversion to decreasing skewness of the distribution of a
random payoff (Chiu (2005)). Intuitively, prudence is the aversion to an increase in the probability
of facing a downside risk, while keeping unchanged the mean and variance of the distribution. If
preferences can be represented by a utility function, prudence is equivalent having convex marginal

utility: u(-)” > 0.

1.2.3 Temperance

We elicited predispositions towards temperance base on the instrument of Deck and Schlesinger

(2014). The instrument is presented in Table 4. In the table, there are five main rows representing



a decision between binary lotteries with 50/50 outcomes (“Event A” and “Event B”), presented in
the third and fourth columns labeled “Lottery 17 and “Lottery 2”. For example, Decision 1 is a
choice between either $52 followed by a 50/50 chance of receiving $2 or -$2 (Lottery 1), or a 50/50
chance of either $52 or $52 followed by a 50/50 chance of receiving $4 or -$4 (Lottery 2).

Notice that the lotteries in Table 4 are constructed from the payoffs in the risk preference
elicitation instrument of Table 2. Notice also that these lotteries all measure the extent to which
participants are predisposed to disaggregate risk. For example, Decision 1 is a choice to either face
a risk of $2 or -$2 with a 50/50 chance for sure (Lottery 1), or to take a chance on not having to
take the additional risk at all (Lottery 2). All of the subsequent decisions are similar. By contrast
with the risk preference instrument, a subject is either temperate or not, and this is represented
by choosing to disaggregate the risk. Thus this instrument is a measure of consistency rather than
a direct parameter measure. Note that for each decision, only the fourth moment differs between
Lottery 1 and Lottery 2.

The term temperance was first coined by Kimball (1992) to refer to the desire to moderate
the total exposure to risk. Eeckhoudt and Schlesinger (2006) describe it as the preference for
disaggregating harms. In statistical terms it is the aversion to higher kurtosis, the fourth moment
of a random variable. Intuitively, as described by Kimball (1992), temperance implies that facing
unavoidable risk should make an individual less willing to face other risks, even if the risks are
uncorrelated. If preferences can be represented by a utility function, temperance equates to U (-) <

0.

1.2.4 Ambiguity preference

We elicited ambiguity preferences using a measure based on the instruments of Engle-Warnick et al.
(2011). The instrument is presented in Table 5 In the table, there are six main rows representing a
decision between binary lotteries with either 50/50 outcomes (“Event A” and “Event B”), presented
in the third column labeled “Lottery 1”7, or with outcomes with unknown probabilities, presented
in the fourth column and labeled “Lottery 2”. For example, Decision 2 is a choice between $23

and $35 with a 50/50 chance (Lottery 1) or $24 or $36 with unknown chances for either outcome



(Lottery 2).

Notice that the lotteries in Table 5 are constructed from the payoffs in the risk preference
elicitation instrument of Table 2. Notice also that these lotteries represent the extent to which
participants are willing to pay to avoid lack of knowledge of the probabilities of the lottery outcomes.
In each decision, it costs $1 to avoid this ambiguity. An expected utility maximizer will either always
pay to avoid ambiguity (maximum ambiguity aversion), never pay to avoid ambiguity (minimum
ambiguity aversion), or at some row switch from not paying to avoid ambiguity to paying. Table 5
displays the expected value and standard deviation for either choice Lottery 1 or Lottery 2.

Ambiguity refers to the state of not knowing the probability distribution over outcomes. Our
measure is based on the theory of Klibanoff et al. (2005), and there is an implied parameter of
ambiguity aversion that depends on the switch point from not paying to paying to avoid ambiguity

with this instrument.

1.2.5 Myopic loss aversion

We measured myopic loss aversion (MLA) using the framework of Gneezy and Potters (1997)
depicted in Table 6. We used a 2X2 design. The first dimension consists of risky and ambiguous
treatments. The second dimension consists of nine decision-making periods (T9) and three decision-
making periods (T3). In T9, subjects make decisions in nine consecutive periods, while in T3
subjects make 3 decisions, each of which is implement for three consecutive periods. Thus both T9
and T3 are nine-period games, but with a different number of decisions made.

In the risky treatment, depicted in the first row of Table 6, in period one, participants receive
$3. They choose how much of the $3 to keep in cash and how much to place into a lottery. The
lottery has a return of -100% with a 65% chance and 250% with a 35% chance. The choice is
made, the lottery is implemented, the return is computed and added to the cash for a total payoff
for the period. In T9, the process repeats independently in the next period. In T3, the lottery is
implemented for three consecutive periods before the next independent choice is made.

In the ambiguous treatment, there were two possible scenarios, represented in the last row of

Table 6. Everything else is the same as in the risky treatment. In Scenario 1, there is a 50/50



chance of each return occurring. In Scenario 2, the low return occurs with an 80% chance and
the high return with a 20% chance. Notice that the overall expected return in both risky and
ambiguous treatment is 22.5%.

This instrument simulates the effect of evaluation periods on risk-taking. It is well-known
that subjects invest in the lottery at a higher rate when updating their portfolio less often. This

phenomenon, called myopic loss aversion, can be explained by a simple loss aversion model.

1.3 Behavioral conjectures

Our aim in this paper is to test to what extent survey questions used by financial professionals
are associated with incentivized measures of risk attitudes. With our experiments we measured
five dimensions of risk preference: risk and ambiguity aversion, prudence, temperance, and myopic
loss aversion. We organize the discussion of our results around two self-explanatory behavioral

conjectures.

Conjecture 1: The survey measures of risk preference elicit related information using different
frames, as do the measures of loss aversion. Thus responses to questions 1, 2, 5 and 7 will be

correlated with each other as will responses to questions 3, 4 and 6.

Conjecture 2: The survey measures of risk preference will be correlated with the experimental
measures of risk and ambiguity preference. The survey measures of loss aversion will be correlated

with the experimental measures of myopic loss aversion.

2 Experimental Procedures

2.1 Session details

Participants logged on to a secure website with a unique URL to participate. Participants agreed
to an on-line consent form and were informed that they had forty-eight hours to complete the

experiment. Participants who exceeded this time limit were blocked from completing the exper-



iment. Following the consent form were the on-line experimental instructions. After reading the
instructions, the experimental tasks were presented. Participants were compensated according to
the results of one randomly-chosen decision in the experiment. After completing the experiment,
participants completed the survey, for which they were paid $10, which included questions about
investing and socio-demographics. Two-hundred and four people participated in the on-line exper-
iment earning an average of $58 for their participation.

We recruited a specific group of people likely to be active saving and investing for our experi-
ments. We limited participation to people between the ages of thirty and fifty. People in this age
range are likely to have substantial working, saving, and investing experience. They were also likely
to still be in the accumulation phase of their life cycle, i.e., they had not reached retirement. The
average age of the participants was thirty-seven.

We required the income of the participants to be between $45,000 and $120,000. People with
very low income have limited room to save or invest, while people with a very high income are
very likely to be different in their investment behavior than people in the middle class. We evenly
sampled between men and women. We asked participants if they considered themselves to be
investors, sampling evenly from investors and non-investors.

It is difficult to recruit subjects with this profile in the typical pool of volunteers from a
university-based experimental economics lab, where the primarily university student participants
have little experience with finance. We thus used the recruiter “Asking Canadians”, which has a
subject pool of participants who regularly participate in on-line surveys and focus groups. Ours

was the first incentivized experiment run with this group of participants.

3 Experimental results

3.1 Subject Characteristics

Among the 204 participants, 59.3% were women, 71% were married or had a common-law marriage,
22% were single, and 7% were divorced or separated. Just under 2% of the participants reported

that they were in poor health, 41.2% reported fair or good health, and 56.9% reported excellent



health. On average, a participant’s household consisted of two adults and just a bit less than one
child. Educational achievement was high: the modal response for the highest level of educational
achievement was completed college, reported by 30.4% of the participants, 5.4% completed high-
school, 26% reported a completed bachelor degree, 18.6% had some college or university experience,
and 17.6% had at least some graduate education. Two percent of the participants reported that
either they did not have a high school degree or that they had a different education level.

On average, participants reported household income of $82,000 and a net worth of $213,000.
Additionally, when asked about the stability of their income, 4.9% responded that they considered
it unstable, 38.2% somewhat stable and 56.9% stable. When asked about their financial situation,
4.4% reported they had no savings and significant debt, 18.1% little savings and a fair amount of
debt, 39.2% some savings and some debt, 27.4% some savings and little or no debt, and 10.8%
significant savings and no debt. A full 76.5% were homeowners. Among the homeowners, 80.1%
had a mortgage that, on average, was 54.7% unpaid. Employment was high: 95% were employed

and four were students. Fourteen participants had worked in the financial sector.

3.2 Know-Your-Client form responses

In this section we report the distribution of responses from the Know-Your-Client (KYC) form,
which is designed to help the financial advisor determine the best investment strategy for the client.
Recall that Figure 1 replicates the KYC form and Table 1 categorizes each of the seven questions
with a short summary.*

Responses to question one, labeled “Portfolio Goal”, show a modal response of “balanced”,
with a clear majority of responses either “balanced” or “growth”. This result is presented in Figure
5, where the horizontal axis represents the responses and the vertical axis shows the percentage
of subjects making each response. Question 2 elicited a “Descriptive Risk Preference. Figure 6
shows a modal response of “Conservative”, with the distribution approximately centered between
“Very Conservative” and “Moderately Risky”. There were very few “Aggressive” responses. For

“Loss Tolerance”, Question 3, responses shown in Figure 7 show a somewhat surprising response

4The full survey contained forty-five questions. In this paper we focus on the seven know-your-client questions.
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distribution centered on a mode of -10%. Related to this, in Figure 8 the modal concern about
“Loss or Gain” is squarely on “Usually Losses”.

Question 5 was framed as a “Risk Preference” elicitation instrument, and the response distri-
bution in Figure 9 reveals at most moderate risk aversion. We will return to this in our comparison
with the lottery task in the experiment. The “Buy, Sell or Hold” Question 6 is also surprising: the
modal response claims to hold the portfolio position in the face of a large loss (Figure 10). Finally,
we see the responses to the “Historical Performance Preference” Question 7 is consistent with that
in Question 6, showing also at most moderate risk aversion.

Taken as a whole, responses to the Know-Your-Client form paint a picture of fairly knowledgable
investors who would not sell their portfolios low, who do not appear strongly risk averse, and who are
not obsessed with losses. We will see how these responses compare with the behavioral instruments

in a later section.

3.3 Incentivized instrument results

Risk Preference: The distribution of choices in the risk preference instrument is shown in Figure 12.
The figure shows the percentage of participants who made 0, 1, 2, 3, 4, and 5 relatively safe choices,
a standard metric for this instrument. Note that risk aversion is increasing along the horizontal
axis. The modal number of safe choices is one, indicating at most moderate levels of risk aversion.
The fitted line in the graph shows what to expect if decisions are random according to a binomial
distribution. For an idea of how risk averse the aggregate data appear, Figure 13 breaks the data
into each of the five consecutive individual decisions made by the participants. Recall that as the
decision-maker moves down the rows of Table 2 at some point s/he will switch from the risky lottery
to the safe lottery. In our data, in the aggregate, this occurs between Decisions 4 and 5, which
implies a moderately risk averse CRRA utility function parameter between 0.71 and 1.16.
Prudence: The distribution of choices in the prudence instrument is shown in Figure 14. The
figure shows the percentage of participants who made 0, 1, 2, 3, 4, and 5 prudent choices, a standard
metric for this instrument. Note that prudence is increasing along the horizontal axis. Recall that

choices are either prudent or not in this instrument, thus responses are taken as a measure of

11



the consistency of the preference rather than an estimate of a parameter. The result is strong:
nearly half the participants made all five prudent choices. Roughly two-thirds of the participants
made all consistent choices of either zero or five prudent choices. Figure 15 reinforces the notion of
consistency of choices: there is no switchpoint in these data as there was with the risk instrument.

Temperance: The distribution of choices in the temperance instrument is shown in Figure 16.
The figure shows the percentage of participants who made 0, 1, 2, 3, 4, and 5 temperate choices, a
standard metric for this instrument. Note that temperance is increasing along the horizontal axis.
Recall that choices are either temperate or not in this instrument, thus responses are taken as a
measure of the consistency of the preference rather than an estimate of a parameter. The result
is again strong: just over 30% of the participants are not temperate, and just under 30% are fully
temperate. The remaining roughly 40% are distributed across the inconsistent choice measures,
skewing the distribution slightly towards intemperance. Figure 17 again reinforces the notion of
consistency of choices: there is no switchpoint in these data as there was with the risk instrument.

Ambguity Preference: The distribution of choices in the ambiguity preference instrument is
shown in Figure 18. The figure shows the percentage of participants who made 0, 1, 2, 3, 4,
5, and 6 choices to pay to avoid ambiguity, a standard metric for this instrument (controlling
for risk preferences in the following analysis). Note that ambiguity aversion is increasing along
the horizontal axis. Most subjects are either not ambiguity averse at all, or maximally averse,
either never paying or always paying to avoid ambiguity. For an idea of how ambiguity averse the
aggregate data appear, Figure 19 breaks the data into individual decisions. In our data, in the
aggregate, there is roughly a switch point (as there should be) from paying to not paying to avoid
ambiguity that occurs gradually by the sixth decision.

Myopic Loss Aversion: We tested the difference in mean share of the endowment invested in
the lottery between the one-period and three-period games three different ways. The results are
presented in Table 7 for the risk version and in Table 8 for the ambiguity version. In the tables,
the first column represents the period or group of periods over which we conduct the analysis.
The second and third columns show the percentage of the endowment invested in the lottery

for treatments T9 and T3 respectively. The last column shows the p-value of a t-test with the

12



alternative hypothesis of myopic loss aversion, i.e., that the investment level was higher in T3 than
in T9. Low p-values provide evidence for MLA.

First, note that there is no statistical difference between treatments overall (first row of the
table representing an average of periods 1-9). Second, notice that when analyzed in period groups
of three, myopic loss aversion approached statistical significance in the final third of the risk game
and the final two-thirds of the ambiguity game. An inspection of the period-by-period analysis
is consistent with this finding as well. Thus after learning has had a chance to occur, behavior
consistent with a small amount of myopic loss aversion is evident in the data. Since the unit of
play is three periods in T3, in what follows, we will utilize the data from the final three periods of

these games to compare with the survey responses.

3.4 Conjecture 1: Correlation between KYC risk questions 1, 2, 5 and 7 and
KYC loss questions 3, 4, and 6

Results from both the KYC form and the behavioral instruments suggest thoughtful and systematic
responses in both cases. We now turn to the relationship between responses from these two different
methods of eliciting preferences under risk.

Conjecture 1 simply stated that the risk question responses should be correlated as should
be the loss questions, and Table 9 emphatically confirms that this is true. The table is divided
into two sections, one for risk and one for loss: the results for the risk questions are found in the
upper-left quadrant of the table and in the lower-right for loss. For every pairwise test, for both
types of questions, responses are positively and significantly correlated. Correlation coefficients for
risk range from 0.28 to 0.59; all are statistically significant. Correlation coefficients for loss range
from 0.13 to 0.39; lower than for risk, but all statistically significant. The tables confirm that
participants indeed respond to these two groups of questions in similar fashion. Notice the lower
left quadrant reveals statistically significant correlation among all questions, regardless of category,
a phenomenon that we will return to later.

We added Table 10 to investigate the degree to which the incentivized instruments are correlate

with each other. The results are very different from the KYC correlation results. First, taking risk,
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prudence, temperance, and ambiguity, not a single instrument is significantly correlated with any
other. To the extent that there is correlation between instruments, it is the myopic loss aversion
instruments that have this quality. Although the effect is small, the risky loss aversion instrument
is correlated with temperance and ambiguity, while the ambiguity loss aversion instrument is corre-
lated with risk and temperance. The two MLA instruments are correlated with each other, though
all of the MLA correlation coefficients are small: none is greater than 0.07 in absolute value.
Thus the KYC questions are highly correlated, suggesting a common factor of elicitation. The
incentivized instruments behave quite differently. The four risk instruments appear to be eliciting
specialized information, while the loss aversion instruments are somewhat correlated with some of

the risk instruments. Even these correlation coefficients, however, are rather small.

3.5 Conjecture 2: Correlation between risk and ambiguity instruments and
KYC risk questions, and myopic loss aversion instruments and KYC loss

questions

Table 11 displays results from ordered logit models investigating the correlation between behavioral
instruments risk, prudence, temperance, and ambiguity and the KYC form. Note that myopic loss

5 In

aversion is omitted due to collinearity; MLA will be investigated with a separate regression.
the table, the first column details the incentivized instrument providing the explanatory variable.
The next four columns contain results for models with dependent variables involving risk questions.
The final three columns contain results for models for the loss questions. The rows represent the
instruments functioning as independent variables. The questions is to what extent the instruments
predict answers to the KYC questions.

Taking the questions in turn, Question 1 eliciting a “Portfolio Goal” is predicted by all the
instruments except for ambiguity preferences. Specifically, as expected, the coefficient on risk

preference is negative and significant (note that the responses to the KYC question were decreasing

in risk aversion while the risk preference measure is increasing in risk aversion, hence the negative

5In each model, the dependent variable is the answer to one of the survey question and the covariates are the four
measures of risk attitudes. In our results, we are reporting the p values derived using the robust, Huber and White
(Huber (1967), White (1980) sandwich variance estimators.
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coefficient). The negative coefficient on temperance is significant at the 10% level, and the positive
coefficient on prudence at the 5% level for prudence. This suggests that prudence and temperance
have the ability to explain the KYC question in dimensions other than that represented by risk
aversion.

Question 2 elicited a “Descriptive Risk Preference”, and it is appropriately associated, negatively
and significantly, with the risk preference instrument alone. Question 5, which is most like a
risk preference elicitation instrument, causes responses exactly as expected: it is negatively and
significantly correlated with only the risk preference instrument. This result is a nice check on
the validity of both instruments. Note that it has been found that hypothetically administered
instruments elicit similar information as incentivized instruments when the stakes are higher in the
hypothetical question and when there are several questions as in the instrument, a situation similar
to this one (Holt and Laury (2014)).

Finally, Question 7 is the “Historical Performance Preference” question. It presents four time-
series of financial returns of differing variance, the only question containing the element of time.
Perhaps this is relevant with regard to the fact that, unlike the other three questions involving risk,
no instruments help predict responses in this question, and the regression itself is not significant.
This provides a cautionary tale about the precision needed for eliciting required information, and
it suggests that it might be worthwhile in the future to investigate whether a time preference
instrument would help predict responses to this question.

For a preview of the determinants of the loss questions, note that of the three models investi-
gating those questions (last three columns of Table 11), two of the three regressions are significant:
“Loss Tolerance” and “Buy, Sell, Hold”. Risk and ambiguity instruments both are negatively asso-
ciated with the loss tolerance questions, a fact that strongly suggests that this question has more
to do with risk than losses. And all four instruments help to determine the response to the buy,
sell hold question. “Loss or Gain” is not explained by these instruments.

Investigating the loss questions further with the myopic loss aversion instruments, Tables 12
and 13 display results from fixed effects ordered logit regressions. In the regressions, the dependent

variable is the difference between average investment levels in the T3 and T9 treatment averaged
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over the final three periods of the game. The independent variables are the responses to the seven
KYC questions.® The columns represent different models that each contain a single KYC response.
The question is to what extent the question responses predict the behavior in the instrument.
The answer is: they do not. Notice that only the period number (indicating a learning trend)
is significant in any model in both tables, and that not a single KYC response, whether it be a loss
question or a risk question, significantly enters any regression. By contrast with the risk questions
and instruments, these measures are not related to each other. Based on our results in Table 11

we conclude that the loss questions for the most part appear to be eliciting risk preferences.

4 Conclusion

This paper describes the results from an online economics decision-making experiment with heads
of households of investment age that studies the association between seven survey questions on the
Know-Your-Client form used to elicit financial risk tolerance and incentivized instruments designed
to measure risk attitudes and loss aversion. A total of 204 household heads, in their prime working
age, took part in the experiment.

We divided the survey between questions about risk attitudes and questions about attitudes
toward losses. We showed that the responses to the questions were highly correlated, suggesting that
they elicit similar information. By contrast, the risk instrument behavior was not intercorrelated,
but the loss aversion measures were.

We found that in general the risk instruments had predictive power for the responses to the risk
questions: a comforting finding for the validity of the survey. The lone exception was the question
that included time in its elicitation of a preferred portfolio among choices with different variances
over time. We speculated that time preferences may help predict this response. We also found that
risk measures, and not loss measures, help to explain two of the three loss questions. This finding
suggests that again in general, the loss questions may be eliciting information about risk attitudes.

Most financial professional are taught to summarize risk preferences with risk aversion, following

5In our results, we are reporting the p values derived using the robust, Huber and White (Huber (1967), White
(1980) sandwich variance estimators.
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a mean-variance analysis, for guiding a financial advisor in making decisions for a client. Our
evidence suggests that this form appears to accomplish this goal. Note, however, that the higher
moments of the return distribution are usually disregarded in forms such as the KYC. Nonetheless,
this could lead to suboptimal decisions. For instance, as explained by Cvitani et al. (2008) in his
analysis using CRRA utility functions, if higher moments are disregarded, over-investment in risky
securities, especially under high volatility, could result.

Our evidence thus further suggests that higher moment elicitation may indeed be called for.
While they do help to predict risk responses, as they should, they also vary in different dimen-
sions, providing more information. Since the risk questions correlate with the higher order risk
instruments, perhaps survey questions on the higher moments would be useful as well.

Finally, we found little evidence that loss aversion is being elicited in the survey. This could be
due to the questions themselves, or the instrument performance in the experiment. The evidence
suggests, however, that since the majority of these questions are correlated with the risk instruments
and furthermore, since the loss aversion instrument is correlated with several risk instruments as
well, but not the loss questions, these questions may not be invoking loss aversion at all.

At any rate, because experiments may not always be feasible in practice, designing survey
questions specifically design to measure each risk dimension is useful. Our experimental results
suggest that the form does bring important and vital information to bear on the client-investor

relationship.
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Table 1: Know-Your-Client Question Categories

Category Question # in survey Topic Abbreviation

1 Portfolio Goal Goal

Risk Aversion 2 Descriptive Risk Preference DescPref
5 Risk Preference RiskPref
7 Historical Performance Preference HistPref
3 Loss Tolerance LossTol

Loss Aversion 4 Loss or Gain LossGain
6 Buy, Sell or Hold BuySellHold

The first questions elicits the primary goal for the client’s portfolio, with responses ranging from safety to growth:
we call this “portfolio goal”. The second question elicits a “descriptive risk preference” using language ranging from
conservative to aggressive, and the third question attempts to obtain a “loss tolerance” in the form of a maximum
acceptable loss for a twelve month period. Question 4 asks whether the client is more concerned with a “loss or
gain”. Question 5 presents a graphical depiction of investments with different variances and expected value in
the form of a “risk preference” elicitation instrument and asks the client to choose her most preferred hypotheti-
cal investment. The sixth question asks what the client would do, “buy, sell or hold”, with an investment that lost 30

Table 2: Incentivized Instrument Measuring Risk Aversion

Decision Description Lottery 1 Lottery 2
Event A (50%) $28 $24
Event B (50%) $28 $36
1 E.V. 28 30
S.D. 0 8
Implied CRRA 3.46 < v 1.16 < v < 3.46
Event A (50%) $24 $20
Event B (50%) $36 $44
2 E.V. 30 32
S.D. 8 17
Implied CRRA 1.16 < v < 3.46 0.71 < v < 1.16
Event A (50%) $20 $16
Event B (50%) $44 $52
3 E.V. 32 34
S.D. 17 25
Implied CRRA 0.7l < vy < 1.16 0.50 < v < 0.71
Event A (50%) $16 $12
Event B (50%) $52 $60
4 E.V. 34 36
S.D. 25 34
Implied CRRA | 0.50 < v < 0.71 0< v < 0.50
Event A (50%) $12 $2
Event B (50%) $60 $70
5 E.V. 36 36
S.D. 34 48
Implied CRRA 0<~<0.50 ¥ <0




Table 3: Incentivized Instrument Measuring Prudence

Decision Description Lottery 1 Lottery 2
—$2(50%)
Event A (50%) $24 $24 ——— |
+$2(50%)
—$2(50%)
1 Event B (50%) $36 ——— 1 $36
+$2(50%)
E.V. 30 30
S.D. 6.2 6.2
Skewness 0.27 -0.27
—$2(50%)
Event A (50%) $20 $20 ————
+$2(50%)
—$2(50%)
2 Event B (50%) $44 —— 1 %44
+$2(50%)
E.V. 32 32
S.D. 12.1 12.1
Skewness 0.07 -0.07
—3$2(50%)
Event A (50%) $16 $16 ——M8 ————
+$2(50%)
—$2(50%)
3 Event B (50%) $52 ——— 1 $16
+$2(50%)
E.V. 34 34
S.D. 18.1 18.1
Skewness 0.03 -0.03
—$2(50%)
Event A (50%) $12 $12 —
+$2(50%)
—$2(50%)
4 Event B (50%) $60 —— 1 $60
+$2(50%)
E.V. 36 36
S.D. 24.0 24.0
Skewness 0.02 -0.02
—$2(50%)
Event A (50%) $2 $2 —
+$2(50%)
—$2(50%)
5 Event B (50%) $70 —— 1 $70
+$2(50%)
E.V. 36 36
S.D. 34.0 34.0
Skewness 0.01 -0.01




Table 4: Incentivized Instrument Measuring Temperance

Decision Event Lottery 1 Lottery 2
—$2(50%)
Event A (50%) $52 ——— 1 $52
+$2(50%)
—$2(50%) —$4(50%)
Event B (50%) $52 $52
1 +$2(50%) +$4(50%)
E.V. 52 52
S.D. 2.0 1.4
Skewness 0 0
Kurtosis -6 1.5
—$2(50%)
Event A (50%) $44 —— 1 $44
+$2(50%)
—$2(50%) —$4(50%)
Event B (50%) $44 $44
2 +$2(50%) +$4(50%)
E.V. 44 44
S.D. 2.0 1.4
Skewness 0 0
Kurtosis -6 1.5
—$2(50%)
Event A (50%) $36 —— 1 $36
+$2(50%)
—$2(50%) —$4(50%)
Event B (50%) $36 $36
3 +$2(50%) +$4(50%)
Expected payoff 36 36
S.D. 2.0 1.4
Skewness 0 0
Kurtosis -6 1.5
—$2(50%)
Event A (50%) $28 —— 1 $28
+$2(50%)
—$2(50%) —$4(50%)
Event B (50%) $28 $28
4 +$2(50%) +$4(50%)
E.V. 28 28
S.D. 2.0 1.4
Skewness 0 0
Kurtosis -6 1.5
—$2(50%)
Event A (50%) $20 —— 1 $20
+$2(50%)
—$2(50%) —$4(50%)
Event B (50%) $20 $20
5 +$2(50%) +$4(50%)
E.V. 20 20
S.D. 2.0 1.4
Skewness 0 0
Kurtosis -6 1.5
—$2(50%)
Event A (50%) $12 —— 1 $12
+$2(50%)
—$2(50%) —$4(50%)
Event B (50%) $12 $12
6 +$2(50%) +$4(50%)
E.V. 11 12
S.D. 1.9 0.0
Skewness 0 0
Kurtosis -6 1.5




Table 5: Incentivized Instrument Measuring Ambiguity

Decision Description Lottery 1 Lottery 2
Event A $27 (50%) | $28 (?%)
Event B $27 (50%) | $28 (?%)
1
Expected value $27 $28
Standard Deviation $0 $0
Event A $23 (50%) $24 (?%)
Event B $35 (50%) $36 (?7%)
2
Expected value $29 $30
Standard Deviation $8 $8
Event A $19 (50%) | $20 (?%)
Event B $43 (50%) $44 (?7%)
3
Expected value $31 $32
Standard Deviation $17 $17
Event A $15 (50%) $16 (?7%)
Event B $51 (50%) | $52 (?%)
4
Expected value $33 $34
Standard Deviation $25 $25
Event A $11 (50%) $12 (?7%)
Event B $59 (50%) | $60 (?%)
5
Expected value $35 $36
Standard Deviation $34 $34
Event A 1 (50%) 2 (?%)
Event B 69 (50%) 70 (?%)
6
Expected value $35 $36
Standard Deviation $48 $48

Table 6: Incentivized Instrument Measuring Myopic Loss Aversion

Probabilities
Task Description Period Expected Return
Low Return = —100% High Return = 250%
Risky Only Scenario 65% 35% 22.5%
Scenario 1 (50%) 50% 50% 75%
Ambiguous Scenario 2 (50%) 80% 20% —30%

Overall

22.5%




Table 7: Test of Myopic Loss Aversion T9 invest. < T3 invest. (Risk)

Period Percent Invested H, : T9<T3
T9 T3 p-value
1-9 52.00% 52.53% 0.3419
1-3 54.63% 51.92% 0.9397
4-6 50.37% 51.81% 0.2198
7-9 51.02% 53.86% 0.0632*
1 57.47% 51.92% 0.9954
2 55.74% 51.92% 0.9788
3 50.67% 51.92% 0.2749
4 49.54% 51.81% 0.1617
5 50.75% 51.81% 0.324
6 50.81% 51.81% 0.3025
7 49.54% 53.86% 0.0205**
8 50.47% 53.86% 0.0602*
9 53.04% 53.86% 0.3524
p <0.01 **p<0.05*p<0.1

Table 8: Test of Myopic Loss Aversion:

T9 invest. < T3 invest. (Ambiguity)

Period Percent Invested H,: T9<T3
T9 T3 p-value
1-9 50.01% 51.67% 0.0616*
1-3 49.81% 49.46% 0.5869
4-6 49.711%  52.72% 0.0367**
7-9 50.52% 52.83% 0.081*
1 51.44% 49.46% 0.8771
2 49.86% 49.46% 0.5858
3 48.14% 49.46% 0.253
4 49.79%  52.72% 0.0599*
5 50.60% 52.72% 0.1363
6 48.72%  52.72% 0.0243**
7 50.19% 52.83% 0.0751*
8 49.44% 52.83% 0.0451**
9 51.93% 52.83% 0.3188

p <0.01 ¥ p<0.05*p<0.1



Table 9: Correlation Matrix - KYC Questions

Risk Aversion

Loss Aversion

Goal DescPref RiskPref HistPref LossTol LossGain BuySellHold
Goal 1
. . DescPref 0.46™** 1

Risk Aversion RiskPref 0.28***  0.59%** 1

HistPref 0.29%** 0.49%** 0.51%** 1

LossTol 0.32%** 0.55™** 0.68*** 0.44*** 1
Loss Aversion LossGain 0.16** 0.29*** 0.22%** 0.27*** 0.13* 1

BuySellHold 0.44%** 0.4%** 0.27*** 0.29*** 0.39%** 0.25*** 1

Table 10: Correlation

p < 0.01 ** p <0.05* p <0.1

Matrix - Incentivized Instrument

RiskAversion Prudence Temperance AmbAversion MLA MLA (amb)
RiskAversion 1
Prudence 0.07 1
Temperance 0.11 0.04 1
AmbAversion 0.02 0.08 0.08 1
MLA 0.01 0.01 0.04* 0.04* 1
MLA (amb) 0.06** —0.01 0.04* —0.02 0.07*** 1

p < 0.01 ** p < 0.05* p < 0.1
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Figure 1: Know-Your-Client (KYC) Form

1. What is your primary goal for your portfolio (see Figure 2 below)?
(a) Safety - I want to keep the money I have invested safe from short-term losses or readily available for
short term needs.
(b) Income - I want to generate a steady stream of income from my investments and I am less concerned
about growing the value of my investments.

(c) Balanced - I want to generate some income with some opportunity for the investments to grow in value.

(d) Growth - I want to generate long-term growth from my investments.

Figure 2: Figure for KYC Question 1

Return . Growth
.Balanced

. Income

®
Safety Risk .

2. In making financial and investment decisions you are:
(a) Very conservative and try to minimize risk and avoid the possibility of any loss.
(b) Conservative but willing to accept a small amount of risk.
(c) Willing to accept a moderate level of risk and tolerate losses to achieve potentially higher returns.
(d) Aggressive and typically take on significant risk and are willing to tolerate large losses for the potential
to achieving higher returns.
3. The value of an investment portfolio will generally go up and down over time. Assuming that you have invested
$10.000, how much of a decline in your investment portfolio could you tolerate in a 12 month period?
a) I could not tolerate any loss.
) -$300 (-3%).
c) -$1,000 (-10%).
) -$2,000 (-20%).
) More than -2.000(more than -20%)



4. When you are faced with a major financial decision, are you more concerned about the possible losses or the

possible gains?

(a) Always the possible losses.

(b
(c
(d

Always possible gains.

) Usually the possible losses.
) Usually possible gains.
)

5. The chart below (see Figure 3 below) shows the greatest one year loss and the highest one year gain on four
different investments of $10,000. Given the potential gain or loss in any one year, which investment would you

likely invest your money in:

(a) EITHER a loss of $0 OR a gain of $200.
) EITHER a loss of $200 OR a gain of $500.
(c) EITHER a loss of $800 OR a gain or $1,200.
) EITHER a loss of $2000 OR a gain or $2,500.

(b

(d

Figure 3: Figure for KYC Question 5
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6. From September 2008 through November 2008, North American stock markets lost over 30%. If you currently
owned an investment that lost over 30% in 3 months you would:

(a) Sell all of the remaining investment to avoid further losses.

(b) See a portion of the remaining investment to protect some of your capital.

(c) Hold onto the investment and not sell any of the investment in the hopes of higher future returns.

(d) Buy more of the investment now that the prices are lower.

7. Investments with higher returns typically involve greater risk. The charts below show hypothetical annual
returns (annual gains and losses) for four different investment portfolios ovea a 10 year period. Keeping in
mind how the returns fluctuate, which investment portfolio would you be most comfortable holding (see Figure

4 below)?

(a) Portfolio A
(b) Portfolio B
(c) Portfolio C
(d) Portfolio D



Figure 4: Figure for KYC Question 7
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Figure 5: KYC Question 1 “Portfolio Goal” Response Distribution
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Figure 6: KYC Question 2 “Descriptive Risk Preference” Response Distribution
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Figure 7: KYC Question 3 “Loss Tolerance” Response Distribution
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Figure 8: KYC Question 4 “Loss or Gain” Response Distribution
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Figure 9: KYC Question 5 “Risk Preference” Response Distribution
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Figure 10: KYC Question 6 “Buy, Sell or Hold” Response Distribution
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Figure 11: KYC Question 7 “Historical Performance Preference” Response Distribution
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Figure 12: Risk Preference Instrument Distribution of Choices
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Figure 13: Risk Preference Instrument Results by Decision
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Figure 14: Prudence Instrument Distribution of Choices

100+
90
80+
70
60-
50

Percentage

40+
30
204
1041

0-

Number of Prudent Choices

I Fercent

——e—— Random Choice

Figure 15: Prudence Instrument Results by Decision
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Figure 16: Temperance Instrument Distribution of Choices
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Figure 17: Temperance Instrument Results by Decision
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Figure 18: Ambiguity Preference Instrument Distribution of Choices
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Figure 19: Ambiguity Preference Instrument Results by Decision
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