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Abstract

A central tenet of the financial services industry Australia and abroad is the
measurement and categorisation of investor’s filmisk tolerances. Recent reforms to
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are fruitful, and if financial advisors heuristiese systematically inept, we utilised a
psychometrically validated risk tolerance questairencomposed of direct questions and
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compared these heuristically determined categ@gzsnst each investor's response to
four direct questions. Our results indicate thatsatassification of risk tolerance
categorisation is severe under both broad and warategories, with the main influences
being the number of categories and type of diragtstjon. In the main, financial
advisor’s use of heuristics in categorising investask tolerances is inefficient, and in
some cases grossly under (over) estimates an orgeattual risk tolerance.
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1. Introduction

The assessment of financial risk tolerances oividdal investors has been the
subject of many experiments and surveys. Suchestpirically illustrate that subjects
(investors) may not have well defined risk prefees) but often use heuristics to make
investment decisions [(Benartzi and Thaler, 2002efn, 2000, Thaler and Johnson,
1990)F. Similarly, people that provide financial advidméncial advisors) are also prone
to using heuristics when assessing an investanantial risk tolerance [(Riley, Bland
and Trimm, 2003, Riley and Russon, 1995, Roskowakd Snelbecker, 1990,
Roszkowski and Grable, 2005)]. Thus, the potemtiah financial advisor to misclassify
an investor’s risk tolerance is quite probable gitieat investors themselves are not fully
aware of their own attitudes towards financial risk

To counter the problem of risk tolerance misclasaifon, The Financial Services
Reform Act (2001) was introduced imposing sweephefprms to the Australian
financial services industry. Integral to this naties that all financial advisors, gather
reliable and relevant information from the indivadunvestor rather than rely on general
heuristics. This information will form the basis efibsequent investment advice. In
particular, this information identifies the invessoinvestment objective, as well as their
attitude towards financial risk. The attitude todsffinancial risk determines the asset
allocation for the desired investment objective.ughany misclassification of risk
tolerance by financial advisors can reduce the iyuaf advice, and provide an
investment performance that an investor may nadoefortable with, as by inferred their
financial risk tolerance.

Risk tolerance assessment of individual investoss become a mandatory
function of the financial advising process. As aule a growing field of literature has
emerged that aims to identify predictors of risletances, as well as assessment methods
that measure risk tolerances. Commonly used heupistdictors of risk attitudes are age,
income, gender and wealth [(Grable and Lytton, 1998llahan, Faff and McKenzie,
2003, Sung and Hanna, 1996, Yao, Hanna and Linddn@04)]. These variables are
heuristics or “clinical judgments” (Roszkowski aGdable, 2005) that financial advisors

! Not all studies use investors as either theirardpnts or subjects. Students and academic stadf veed
in experiments and questionnaires investigatingstment behaviour and financial risk attitudes.



use to categorise investors risk tolerances. At thmimum broadest level of
categorisation, risk tolerances have three broaelgoaies ranging from, risk averse to
risk neutral and risk seeking. Broad risk toleraoategories (i.e one or two categories at
most) may reduce the severity of misclassificatibrrisk adjusted returns are not
significantly different. However, as the level ofategorisation increases, then
misclassification becomes an important issue, @&s fihancial advisor may not be
fulfilling the requirement of “knowing your client”

While heuristics may provide financial advisors twia broad band of risk
tolerances, they suffer from several disadvantdgegerms of relevant, reliable and
informative information about the individual invest The greatest disadvantage
heuristics possess, is that they do not providefitiencial advisor with any directly
observable measure of an investor's attitude toasdns that characterise financial
investment decisions (choice under uncertaintyurtdécs such as age, sex, income and
wealth, are used as generalized assumptions tgarege investors into risk tolerance
categories. Under the terms of the Act and the Viknmur client” rule, a specific
measure or understanding of an investor’'s riskraolee to financial risk must be
considered. Failure to do so compromises the walahd reliability of financial advice
and recommendations.

The purpose of this paper is to compare the vglimfittcommonly used heuristics
(clinical judgments) by financial advisors, versus/estor's responses to directly
observable questions that also categorise finanisialtolerances. Our analysis involves
the comparison of two sections of a psychometgcalblidated risk tolerance
guestionnaire. Firstly, we construct an investgé&rceived or clinically judged risk
tolerance based on common heuristics employedrandial advisors, as evidenced in
the literature. We then compare the investor’s istaally determined risk tolerances
with their responses to several questions thattljreneasure observed risk tolerances
(questions part of a survey instrument). The twesjons we address through this
analysis are: (i) the extent and severity of missifecation of risk tolerances and (ii) the
influencing factors of misclassification (number cdtegories, types of questions and

demographic factors).



This paper extends upon the existing risk assedsliberature in several ways.
Firstly and most importantly, is the comparisonwesn a heuristically determined risk
tolerance, and a directly observable measure ahtial risk tolerances. Secondly, the
data set being employed in this study consistoofaieted risk tolerance assessments of
actual investors, ensuring the data is valid aridbie. Thirdly, most risk assessment
studies have employed small samples or use stutlemisrticipate. Conversely, have a
relatively large sample and our data uses reakhave (approximately 70,000 responses).
Finally, our direct observable risk tolerance measucomprise both qualitative and
guantitative forms of risk tolerance measurement.

The remainder of the paper is structured as foll&extion two reviews previous
literature on heuristics used by both financialisdrs and individual investors. We also,
review previous studies on choice under uncertaifitys section bridges two areas of
risk assessment literature and illustrates ourrigmrton to each area. Section three
describes our unique data set and how the datagathgred. Section four outlines the
methodology of our analysis, including how the &#i of heuristics will be tested. Our
results and discussion is presented in section &md section six concludes with future

research issues and limitations of this research.

2. Literature Review

The purpose of this literature review is to drawed@ments from two fields of
research into individual investor behaviour; “deterants of financial risk tolerance” and
“choice under uncertainty”. Both fields aim to exipl and describe investor behaviour,
using a variety of research methods. For the papo$ this study we draw only on the
above fields for two reasons. Firstly, to identihe heuristic determinants of financial
risk tolerance, we need to review the literaturagoertain the predictors of financial risk
tolerances. Secondly, a review of studies on “ahaicder uncertainty” enable us to use
directly observable measures of financial riskrahees.

The contribution of this study is to provide eviderfor the validity of heuristic
based risk tolerance assessment methods used dycitih advisors, versus directly
observable measures of financial risk toleranceerelver, this study also provides

original evidence that the “know your client” rutleay be compromised in environments



with varying categories of risk tolerances. Priorreviewing these studies, we must
define what financial risk tolerances are, and hbey are measured in practice and

research.

2.1 Financial Risk Tolerance and Measurement

The terms financial risk tolerance and risk peofire interchangeable terms that
have been used in both research and practice (tdallaFaff and McKenzie, 2003).
(Grable, 2000) defines risk tolerance as the “mamimamount of uncertainty that
someone is willing to accept when making a finandexision”. Similarly, (Harlow and
Brown, 1990) define risk tolerance as the “degmevhich an investor is willing to
accept the possibility of an uncertain outcomerte@@nomic decision."More recently,
(Callan and Johnson, 200agfine risk tolerance as “degree to which a clisnwilling
and able to accept the possibility of uncertaincontes being associated with their
financial decisions”. From these definitions, ihdae inferred that financial risk tolerance
and attitudes reflect an investor's attitude towandhcertainty. Alternatively risk
tolerance can be interpreted as volatility of nesuover a period of time, from an
investment perspective.

In terms of the legal framework for provision afdincial advice, the Act refers to
levels of ‘tolerance’ of investment risk, ratherathusing the term ‘risk attitude’.
However, as stated above the two terms are ofted iderchangeably in the sense that
risk attitude profiling provides a measure of adiwdual’s tolerance of financial risk. In
neo-classical portfolio theory, an investor’'s riskerance is reflected by the shape and
position of their utility indifference curves whighen uniquely determines an optimal
portfolio choice. The optimal portfolio is deterraoh through a tangency solution with
the risk-return frontier of efficient portfolios pitions given by “the point on the efficient
frontier at which one of the investor’'s indifferencurves just touches the frontier”
(Sharpe, 1997). Thus, in terms of investment advdentification of an investor’s risk
tolerance, determines the asset allocation decision

A review of the literature yields three primary timeds of measuring financial
risk tolerance. These methods range from primitopgalitative interpretations of

statements, to highly quantitative measures oftudits towards financial risk



(Roskowski, 2003). The three methods are; intersjeassessing actual investment
behaviour and assessing responses to situationshifwacterise investment choice under
uncertainty (questionnaire).

Callan and Johnson (2002) report that client-ceningerviews and conversations
are often the primary data collection tool for riskerance profiling by financial advisors.
This form of risk tolerance profiling allows thenéincial advisor to gain initial insight
into the investor’s attitudes towards certain typessky investments. Interviews provide
ability to probe the comfort levels of an invessochoices between alternative types of
investments or asset classes that are charactégsedurn uncertainty.

Research into investment advisors interpretationsisk tolerance is limited.
Pioneering work by Snelbecker et al (1990) fourat thiven a hypothetical investor’s
statements, financial advisors make substantiatfgrdnt interpretations. This finding is
concerning for investors who receive and act updvice from one advisor, despite
theoretical variability in the validity of that aide. Interviews and informal discussions
with investors regarding their previous and currantestments are not scientific or
objective, and do not provide any substance foestwment advisors to provide advice on.

Another method of measuring financial risk tolemmcby assessing an investor’'s
current behaviour. This is achieved through infegrattitudes to risk by examining the
investor's composition of assets in their portfalil@roms and Strauss, 2003, Riley and
Russon, 1995, Schooley and Worden, 1996). Howekierg are short comings to this
approach. Most notable, is the relationship betwage and asset allocation. For
example, older investors tend to have a considerpbttion of their portfolio in the
equity (risky) class. However, this can be attrdié to participation in pensions and
superannuation investment schemes, rather tharectiefj their risk tolerance.
Interestingly, some researchers such as (Cordéi01,2 Droms, 1988) assert, that
investors that have the financial “capacftyto invest and tolerate financial negative
returns may be biased towards equity type investsnen

The questionnaire method is an experimental ddtaction method, drawing on

facets of the above two methods. This method isrtbst widely used method in practice

2 “Financial Capacity” in this context is part oktimulti-dimensional construct of risk attitude thsse
researchers measure.



and research (Hallahan, Faff and McKenzie, 200@)agpeals due to its ability to gauge
an investor’'s response to a variety of situatidmet ttharacterise investment decision
making under uncertainty. An interesting aspedhese studies were the different choice
situations that a risk assessment instrument awetdfai A further advantage of the
guestionnaire is that it allows researchers andnfiral advisors to gather demographic
information about their investors/participants. s'hinformation can be used to
heuristically categorise investors into risk tolera categories, as well as assist in the
research of financial risk tolerance predictors.

2.2. Heuiristics as Predictors of Financial Risk draince

Research into the determinants of financial rdkerance is relatively new, and
yet a vastly growing area of financial servicesegsh. As such, a lot of empirical work
has provided some interesting, and at times coctag results. The purpose of this
paper is to assess the validity of commonly usegristics by financial advisors to
categorise investors risk tolerances, as compasedhvestor's responses to directly
observable risk tolerance measures. To identifgaheeuristics, we review the literature
on determinants (demographic variables) of findnigk tolerance. They are namely,
age, gender, income and wealth

Age is an integral heuristic used by financial iadis and researchers alike as a
predictor of financial risk tolerance. However, tliterature on this variable seems to
have produced mixed results. At first, age was hbymised to have a negative
relationship with risk tolerance (Morin and Suar&283, Palsson, 1996). These results
seemed reasonable, as older investors (often datiremployed) would not have the
financial capacity to sustain losses, compared donger investors whom have the
benefit to earn a regular income from employmeimild@rly, younger investors also
have the capacity to recover from potential losséfered through risky investments, due
to their longer investment (Bodie, 1995). Someaeshers have found the relationship
between age and risk tolerance to be non-linear @rttave (Hallahan, Faff and

McKenzie, 2003, Riley and Russon, 1995). Conversadgearchers have found some

% The first study from these authors reduced aassiessment instrument from 20 to 13 items (question
A follow up study in 2003 tested the reliabilitycawalidity of such an instrument on a larger santipén
the initial sample.



mixed evidence of either a positive relationshigmon-existent relationship between the
two variables (Grable and Lytton, 1998, Grable ayition, 1999, Hanna, Gutter and Fan,
1999, Hariharan, Chapman and Domain, 2000, Rilégndand Trimm, 2003, Sung and
Hanna, 1996, Wang and Hanna, 1997). Neverthelags, has attracted significant
research, and for the purposes of this study, mellincluded as part of the heuristic
approach to financial risk tolerance measuremeriinaycial advisors.

Gender is another variable that has received derable attention from
researchers examining predictors of financial telerance and risk preferences.From
empirical research, men have found to be moretoigkant than women (Ackert, Church
and Englis, 2002, Grable, 2000, Grable and JooQ2bllahan, Faff and McKenzie,
2003, Palsson, 1996, Sung and Hanna, 1996). (FeBdoson and Sanbonmatsu, 2003)
suggest that difference in gender may be attribeitéad a specific group of males
(optimists). (Roszkowski and Grable, 2005) examittezl relationship between the risk
tolerance scores of investors and financial adsjsand concluded, financial advisors
overestimated the risk tolerance of men and unterated those of women. On the
contrary, (Grable and Lytton, 1999, Hanna, Gutted Ban, 1999) find opposing results
and (Ackert, Church and Englis, 2002) produce tsghht are indecisive.

Wealth and income are two predictors of financisk tolerance that have also
been central to much research. Both variables baee identified as positive predictors
of financial risk tolerance (Cohn, Wilbur, Leaseda8chlarbaum, 1975, Grable and
Lytton, 1999, Hanna, Gutter and Fan, 2001, Schoaley Worden, 1996). Intuitively,
this is a reasonable assumption as those invetstardhiave greater incomes and wealth,
have the financial capacity to incur uncertain mesuover a sustained period of time.
Moreover, being financially larger in terms of assend wealth, allows investors to utlise
leverage to increase their asset base. In oppositothis, some researches such as
(Hallahan, Faff and McKenzie, 2003) found investibrat are very wealthy (i.e earning
more than $200,000 AUD) are more cautious (or aigérse) than those less wealthy.

This review of the above predictors of financiakrtolerance, allows us to form a
basis for constructing a heuristically determinek tolerance score for investors. The

above predictors are frequently used as part of“kinewing your client” rule, and



thereby, are commonly used heuristics that findradaisors employ to assess investors

financial risk tolerances.

2.3 Direct Observable Measures of Risk Tolerances

The definition of risk tolerance was reviewed poesly, highlighting the
recurring theme amongst the definitions that r@krance is an attitudinal construct. In
terms of financial risk tolerance, we are seekimgdentify an investor’'s propensity to
incur financial risk,or uncertainty, with their iastments. In order to satisfy the “know
your client” rule, financial advisors should havenmse conception of an investor’s
psychological comfort and tolerance towards investis with uncertain outcomes.

Direct observable measures of risk tolerances amothetical or experience
based situations, where investors are posed questieking them to make a choice
between several actions in the financial marketse uestions are reflective of the
expected utility paradigm. The literature oftenersfto these measures as choices
between gambles and prospects. Focusing on chbesgeen simple gambles with
monetary outcomes and specified probabilities velteal basic attitudes towards risk.
(Kahneman & Tversky, 1983).

Utility theory does possess shortcomings howevere @ particular being the
problem of question framing. Kahneman and Tverd®79) illustrated through Prospect
Theory, that when a problem is “manipulated” thiougsponses available to choices,
different outcomes and attitudes towards risk teSuhilst probabilistically the chance of
risky outcomes occurring is the same irrespectivéhe frame (gain or loss, certainty
versus uncertainty, etc), the change in contexds@adividuals to interpret outcomes and
utility associated with choices differently (Bazemm 1998). An example of this
contextual influence is that people are more wgllio take on risky outcomes when
facing certain losses, as opposed to taking riskenwthere is certainty to make gains
(profits). Substantial literature that reaffirmsstbehaviour (MacCrimmon and Wehrung,
1986, Schoemaker, 1990, Shapria, 1995, Slovic, Jlt@/dame just a few.

Another approach to directly measure risk toleransethrough a psychometric
method or questionnaire type instrument. Questivesaprovide researchers and

financial advisors with the ability to measure Bunsive construct such as risk attitude by



asking closed ended questions (Grable and Lytt@®9)l Hypothetical investment
situations, questions on previous investment erpes, probability (expected utility) and
portfolio composition questions are all exampleshts approach. Responses are scaled
from low to high risk, numerically coded to repnesa particular scale (e.g 1= low risk
and 4= very high risk) and added together (at tiamjasted for factor weightings). The
final score represents categories of risk tolerafideese categories may be broad (3
categories) or narrow (greater than 3 categories).

A closely related psychometric approach to inveséigrisk tolerances of
managers was conducted by (MacCrimmon and Wehrl®®8%, Shapria, 1995). These
studies used closed ended questionnaire type qoestdo measure risk tolerances of
situations/ experiences that characterised marageecisions commonly faced. The
development of a psychometric risk tolerance measant instrument for financial
advisors is still relatively new. (Grable and Lytfdl999) initially developed a 13 item
instrument based upon similar methods used in neamagt. Their questions (items)
related to several dimensions of risk that theyielbed necessary in a questionnaire
assessing financial risk tolerances needed to wapithis instrument was tested by
Grable and Lytton (2003) and empirically demonstlathe validity of a 13 item risk
assessment instrument (questionnaire). Furthermibrey found responses to this
instrument were correlated with portfolio ownershipith a significant relationship
between equity ownership (proxy for risk) and tislerance.

Although relatively new to the financial serviceadustry, psychometric
guestionnaire approaches to measuring risk tolesaseem to address the requirements
of the “know your client” rule. These approaches directly observable measures of risk
tolerances as responses can measure attitudesuetisis where a choice under
uncertainty is involved. Questionnaires have thditgphto scale responses, increase
validity (eliminating response bias if being assésdy several financial advisors)
(Grable and Lytton, 1999),and can include a varetyquestions that form the risk
attitude construct.
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3. Data and Sample

The data used in this study was provided by Finidetr FinMetrica is an
Australian company that has developed a psychomeiestionnaire instrument to
measure financial risk tolerances. The FinMetricarsBnal Profiling System is
commercially available to financial services prarsl in Australia, New Zealand,
Canada, United States and the United Kingdom. Fstem is a psychometric attitude
test that contains 25 questions reflecting a vasiyaof decisions and choices that
characterise investment under uncertainty. Respgomsethese questions generate a
standardized score out of 100. Higher scores aegpireted as an investor that is risk
tolerant.

The psychometric qualities of the FinMetrica systbave been subjected to
scientific testing by the University of New Southal®s. The FinMetrica system was
found to have reliability statistics exceeding mntgional psychometric standards.
Furthermore, the system was normed against an sauiple of 5000 respondehts

To assess the validity of commonly used heuridiigdinancial advisors versus
directly observable measures of risk tolerancesuse questions from the FinMetrica
system. These questions and the reasons for #lert®n will be discussed in the next
section. In addition, to the 25 questions that @le\a standardized risk tolerance score,
the FinMetrica system also has a set of eight deapbgc questions. These questions
include age, sex, income, total assets, postcodatahstatus and number of dependents.
Thus, we are able to form a heuristically determimisk tolerance score from this
information.

The overall purpose of the FinMetrica Personafilfig System is to provide the
financial advisor with a risk tolerance score (RT8his score (on a scale of 1-100)
indicates to the financial advisor where an invegqositioned within a risk tolerance
spectrum (ranging from risk averse to risk toleraRinMetrica also provides an asset

allocation based on the RTS, however, advisorsnateobliged to use this particular

* For more information on the FinMetrica PersonalkR®rofiling System and information on the
psychometric qualities of the system, seew.risk-profiling.com
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allocatior’. The sample used in this study contains investspbndents from different

sections of society. Investors, students, publid ather are all part of the sample

representing a cross section of investors that g@wekessional personal investment
advice. It should be noted that the sample beieg irs this study is quite large (69,387),
and the majority of people in this sample are itwss (approximately 90%).

Interestingly, this data comprises of respondentsnfboth Australia and the United
States.

The average respondent was 51-60 years old, witive@ducated, married, male,
earning $50,000 to $100,000 and having net as$e$€5®,000-$500,000. The average
RTS was 55.35. Males have an average RTS of 5Whigh is significantly greater than
females who have an average RTS of 51.IBable 1 summarises the demographic data
of participants in the sample.

<INSERT TABLE 1 HERE>

4. Method

The purpose of this paper is to assess the walidflitcommonly used heuristics by
financial advisors to measure an investor’'s finahcisk tolerance. To do this we
construct categories of risk tolerances based tabkshed heuristics, and compare this
to an investor’'s responses to several psychomagtrastions asked in a financial risk
tolerance assessment. If the financial advisorésafsheuristics is accurate, there should
be no difference between a financial advisor's gatisation of an investor’'s risk
tolerance, and the investor’'s response to a ditsktassessment question. This section
will describe how we formed broad and narrow catiegoof heuristically determined

risk tolerances and, the directly observable rdgraince questions that will be used.

> Seewww.risk-profiling.comfor more details on the asset allocation that Ftrida provide financial
advisors that use their Personal Profiling System.

® “Other” refers to individuals that were involvatlthe psychometric testing of the FinMetrica Peason
Profiling System.

" The t-test for equality of means was used withgaificance level of 1%.
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4.1 Broad Heuristic Risk Tolerance Categorisation

A broad heuristic risk tolerance category incorpesalemographic variables such
as age, gender, income and wealth. Section 2.&wed research into these variables as
predictors of financial risk tolerance due to fingh advisors propensity to use them asa
basis of financial advice. Financial advisors aised to categorise investors into classes
of risk tolerance. In the simplest form (broadkréhare three categories; risk averse, risk
neutral and risk seeking. The term “broad” is usedthe categories are relatively large
and therefore may encompass a variety of investatshave differing risk tolerances in
one category. We will now discuss how this index wanstructed.

Section 3 discussed the data source of this stRdyt of this data contained
demographic information from respondents that p@died in risk profiling
guestionnaire. After reviewing literature on themagraphic determinants of risk
tolerance; age, gender, wealth and income weretseléo form the broad heuristic risk
tolerance.

The risk tolerance was constructed by firstly giveach demographic variable a
score. These scores were then summated and caesjamio three broad categories of
risk tolerance. Scoring reflected what has beenirgrafy performed in previous studies.
Answer choices for each demographic variable wavengequal weights, except for
gender. A male would be given 1 (one) and a ferf@dgleero). This follows the literature
of males being more risk tolerant than women. Ages \given a range of 6 (six) to 1
(one) to reflect younger investors being more tislerant than older investors. Age
categories are the same as in Table 1. For incomhevaalth, a scale of 1 (one) to 6 (six)
was used. The more income and wealth a respon@sntttre higher their score. Thus,
the total score for an investor is out of eightéEs).

Finally, investors scores are summated and casegbrinto a risk tolerance
category. The categories are; Risk Averse (1-8k Rleutral (7-12), and Risk Tolerant
(13-18).

4.2 Narrow Heuristic Risk Tolerance Categorisation.

The process of creating these categories oftoigkance is similar to the broad

heuristic tolerance, except for the range of caiegton of risk tolerances. Identical
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demographic information is used to form an invéstscore out of eighteen (18). The
narrow heuristic risk tolerance category contaif@d categories. They were formed on
the following scores; Defensive (1-4) (similar task Averse), Conservative (5-8),
Moderate (9-12) and Aggressive (13-17) (similarRisk Tolerant). Both conservative
and moderate are similar to Risk Neutral on theathieeuristic risk tolerance scale.

A narrow scale is used to determine if narroweegarisation of risk tolerances
provides more or less validity of financial advisoheuristics. Moreover, there is
anecdotal evidence that some financial advisorsgeaise investors into narrower scales

than what we present under a broad scale.

4.3 Direct Questioning

To assess the validity of financial advisors usé@dristics in determining risk
tolerances, we need to compare their risk toleraategorisation with a control measure.
In this instance, we utlise responses to direcstjmes used in the FinMetrica Personal
Profiling System. These questions are ideal as #neyaligned with relevant legislation
on the requirements of a risk tolerance questioandihe “Know your client rule” states
that the financial advisor must question theirrtiseabout their risk tolerances. In other
words, how they would react or feel in situatiohattcharacterise investment situations
or decisions under uncertainty.

The FinMetrica Personal Profiling System providegaaety of direct questions
which encapsulate investment decision making undecertainty. Questions are
presented in qualitative and quantitative formg.qilestions, except one are closed form
guestions. Responses to each question can be gagegmto the same risk tolerance
categories, that were established for both broatl rearrow heuristic risk tolerances.
Thus, to test the validity of financial advisorskritolerance assessments, we need to
determine if there are any differences betweenomsgs to direct observable questions,
and the financial advisor's heuristically deterntinesk tolerance. This section now
briefly describes the questions used, and howedbpanses are categorised.

Both qualitative and quantitative questions wegkeced for direct questioning.
These types of questions were selected as the mobmfe risk tolerance is a

multidimensional (Roskowski, 2005) and cannot be measured by a iomesssional
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calculation type question (as in terms of expecttdrn and standard deviation) or,
responses to situations or events where outconeasnaertain. Grable and Lytton (1999)
also used a combination of both qualitative anchgjtadive types of questions to identify
investors risk tolerances in their development ofisk tolerance assessment tool.
Furthermore, experimental methods in behavioursrice have seen researchers use
both methods when investigating regarding risk gnegices [Slovic, (1992), Thaler and
Johnson (1990) and Slovic (1974)] and framing [K&ahan and Tversky (1979 and
1984), Tversky and Kahneman (1981), and Weber (19%ilisation responses from
both qualitative and quantitative forms of direaiegtioning allows us to compare
guestions to previous studies, as well as exantieevalidity of financial advisors

heuristically determined risk tolerances.

4.4 Qualitative Direct Questions

The qualitative direct questions employed teessghe validity of heuristically
determined risk tolerances by financial advisorgracterise investment decisions that
investors may face when investing in financial neésk As mentioned earlier, the “Know
your client rule” requires financial advisors toegtion their clients when providing
financial advice that pertains to investments witicertain returns. To this end, we select
two qualitative questions that categorise an irorgstattitude towards investment risk.
These questions provide a scale of responses nhtesus to categorise risk tolerances
of investors into both broad and narrow categories.

The first direct qualitative question selected ralbterises to a great extent an
investor’s attitude to a number of investments. SEhmvestments are most likely to be
long term, with large capital sums, and pensiorésaipnuation investment. Below is the
actual question:

When faced with a major financial decision, are yoore 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.

15



Upon inspection of the four responses availablent@stors, it is evident that
there is an increasing trend of risk tolerance va#th response. The first response,
“Always the possible losses”, would be selectedanyinvestor that does not desire
uncertainty with their investment returns. Thisdypf investor may be concerned with
capital protection and views losses to be morefphihan gains. Conversely, the fourth
response “Always the possible gains” would be seteby an investor that is mindful of
the volatility of returns. This type of investor ynind the utility associated with gains to
be more than equal that of losses. Thus, this digeestion not only allows us to
categorise investors into risk tolerances, but ##e us how they value losses and gains,
as Prospect Theory suggésio categorise the investor's responses withirbtoad and
narrow risk tolerances the following process wasdugor the broad category, a response
of one (10 denotes the investor as being risk ayeesponses of either two (2) or three
(3) classed the investor as risk neutral, and porese of four (4) was categorised as risk
tolerant. The narrow risk tolerance categorisati@s as follows; a response of one (1)
denoted a defensive type of investor, two (2) aseorative investor, three (3) a moderate
investor and four (4) an aggressive investor.

The second direct qualitative question to meagsketolerances is similar to the
first, but differs by asking investors how theylfater making an investment. According
to the assumptions of choice under uncertaintyinabstors should have the same level
of risk aversion for all levels of wealth. Behawiaueconomists have shown this is not
the case [Kahneman and Tversky (1979) and ThakkrJahnson (1990)]. Below is the

second direct question:

How do you usually feel about your major finanaactisions after you make them?
1. Very pessimistic.
2. Somewhat pessimistic.
3. Somewhat optimistic.

4. Very optimistic.

8 For a detailed discussion of Prospect Theory s#eEman and Tversky (1979).
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Again, the responses move from a low to high tid&rance scale, assuming that
the major financial decisions refer to toleratingcertainty. Those investors that are
“very pessimistic” can be associated with those teal losses to be more unsatisfying
than the satisfaction that is received from gai@enversely, those that are “very
optimistic” are more concerned about the gains ftheir financial decisions. Investors
are categorised identically to the first qualitatiquestion. Both categories of risk
tolerance maintained an increasing level of riskrance, for each response to the direct

guestion.

4.5 Quantitative Direct Questions

The FinMetrica Personal Profiling System also pdesi direct questions that are
guantitative in terms of the responses availableiniestors. These questions will
strengthen our analysis of severity of misclasaifan of risk tolerances, and the
influencing factors of misclassification (such yge of direct question). Additionally, the
responses to quantitative questions can be casegbmto categories that are applicable
to both broad and narrow risk tolerance categoBetow is the first quantitative direct

guestion:

Investments can go up and down in value and exp#gs say you should be prepared to
weather a downturn. By how much could the totalgaldf all your investments go down

before you would begin to feel uncomfortable?

1 .Any fall in value would make me feel uncomfol&ab
2 .10%.

3 .20%.

4 .33%.

5 .50%.

6 .More than 50%.

To employ this question as a direct question, wasrened its primary aim, that is,

to quantify the level of losses that an investomuldobe willing to tolerate with their
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investments. The question also asks the investoonsider the, “total value of all your
investments”. In this respect, the question isrdifie in that it focuses on losses for an
entire portfolio. The responses available allonegatisation of investors into relevant
categories. For the broad risk tolerance; an ivestlecting either one (1) or two (2) is
classed as risk averse, three (3) or four (4)sksneutral and, five (5) or six (6) to be risk
tolerant. Similarly, for the narrow risk toleran@m investor that selected response one
denotes as defensive, two as conservative, thrémioas moderate, and five or six to be
an aggressive investor.

The second direct quantitative question is exotlléor risk tolerance
categorisation. This question provides a set giarses that can categorise risk tolerance
on a number of scales. This type of question is alsilar to other risk preference
studies [Schoemaker, (1990), Shapria, (1995) an@rvanon and Wehrung, (1985)] in
that respondents are given an opportunity to stegie preference for no risk (certainty)

or increasing levels of risk (uncertainty). Belasathe question:

Most investment portfolios have a mix of investngentsome of the investments may
have high expected returns but with high risk, sona have medium expected returns
and medium risk, and some may be low-risk/low-metuiFor example, shares and
property would be high-risk/ high-return whereashcand term deposits would be low-
risk/low-return.) Which mix of investments do yound most appealing? Would you

prefer all low-risk/low-return, all high-risk/higteturn, or somewhere in between?

Please select one of the seven portfolios listéalnbe

Portfolio High Risk/Return  Medium Risk/Return  Low Risk/Return

1 0% 0% 100%
2 0% 30% 70%
3 10% 40% 50%
4 30% 40% 30%
5 50% 40% 10%
6 70% 30% 0%

7 100% 0% 0%
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Portfolio one and seven are definitive with thisk classifications. Portfolio one
is 100% low risk/return, whereas portfolio sevenli@0% high risk/ return. These
differences in portfolio compositions allow us tecartain the various risk tolerances of
investors. For the broad risk tolerance categanyinvestor selecting either one or two is
classed as risk averse, three to five as risk aleatrd, six or seven to be risk tolerant.
Similarly, for the narrow risk tolerance categoay: investor that selected response one
denotes as defensive, two or three as conservatou, or five as moderate, and six or

seven to be an aggressive investor.

4.6 Calculating Difference Between Heuristic anddot Questioning Approach

The main focus of this paper is to compare tHelia of financial advisors use
of heuristics versus investor’'s responses to dyembservable questions. If financial
advisors are accurate in their assessment, thenddshot be any significant statistical
difference between the two methods. The methodd tseletermine the heuristic and
direct question risk tolerance have been discuabetie, as has the construction of both
broad and narrow risk tolerance categories. Téaian will explain how the validity
will be measured.

After categorising investor’'s heuristic scoresoiftoth broad and narrow risk
tolerance (see section 4.1 and 4.2) the same proeedas implemented to categorise
investor’'s responses to the direct questions. @ecti3 described the response scales
used to categorise investor’s responses to ditgestgpns into both the broad and narrow
risk tolerance categories. Thus, to identify if rheare any differences, we use the
difference between the categorisation under trectguestioning and heuristic approach.
Below we state the operation of terms.

DIFFERENCE = CATEGORYgect- CATEGORYieurisTic
5. Results and Discussion
The results will be presented in two distinct smtsi The first will address the

guestion of the extent and severity of misclassiftm of risk tolerances. The second

section will discuss the influencing factors of at@ssification (number of categories,
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types of questions and demographic factors). Oatyais primarily relies on univarite
statistical analysis, and with graphical reinforesinof the lack of validity that financial
advisors heuristics have when assessing investasks tolerances. The results are

presented in this manner due to the nature ofebearch questions and the data used.

5.1 Severity of Misclassification
To understand the severity of misclassificatiorg first need to examine the
categorisation of heuristic based risk toleranaedeu both broad and narrow risk forms

of categorisation.

<INSERT TABLE 2 HERE>

This table demonstrates the use of broad categioms of risk tolerances, the
broad heuristic approach, effectively categorisegstors into either risk neutral or risk
seeking categories. The results from our sampleatel that most investors are risk
neutral (75%) with the remainder being risk seekingss than 1% of investors are risk
averse. This highlights the problem of using broatégories of risk tolerances, meaning
the fewer categories can increase the likelihoaah #n investor’s risk tolerance is likely
to be different when compared against direct qaestiConversely, when using a narrow
categorisation of risk tolerance, there is a madkiédrence.

<INSERT TABLE 3 HERE>

Under narrow categorisation, risk tolerances aogenevenly distributed across
the spectrum of categories. However, the lowesegmay “Defensive” is similarly
represented as “Risk Averse” investors were undead categories. The middle two
categories, “Conservative” and “Moderate”, représdmost 85% of investors. Also, the
“Aggressive” category (15.3%) has a significantyver amount of investors than “Risk
Seeking” (24.9%) under the broad category. By sitij narrower or more intimate
categories of risk tolerances, the financial advigs a lower chance of misclassifying an

investor’s risk tolerance when compared to respptselirect questions. This may occur
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due to smaller ranges that each risk tolerancegoateposesses, compared to the broad

scale.

5.2 Graphical Depiction of Misclassification of Ri§olerance

To assess the validity of financial advisors usehefiristics in assessing risk
tolerances, a comparative objective assessmenwimrequired. For reasons mentioned
previously, direct questions were used to categoiisvestor's risk tolerances, as
compared to financial advisors heuristically detieed methods. Displaying the severity
of misclassification (i.e by how many categories rigk tolerance) highlights the
inaccuracy of heuristics that financial advisors.uBhese differences can be interpreted
through the use of line graphs to display the feeqy of movement between risk
tolerance categories. Each figure plots movememteuroth broad and narrow risk
tolerance categories, compared to responses tot djteestions. Starting with the first
gualitative question, we examine the severity o$afaissification under both broad and

narrow risk tolerance categories for all four dirgaestions.

<INSERT FIGURE ONE HERE>

Looking at figure one; we can see the frequencyndgdclassification between
responses to the first direct qualitative questamd the heuristic approach to the
categorisation of risk tolerances. Whilst, thera iarge percentage of investors that have
their risk tolerances correctly categorised (appnaely 70% for broad and 50% for
narrow risk tolerance categories), there are aifgignt number that are not. Most
investors incurred a decrease in risk toleranceri®; and in some cases, two categories.
This is apparent under both forms of categorisatibowever it is slightly more
significant under the narrow form. This movemenh dee interpreted as an investor
having their risk tolerance classified by a finah@dvisor as risk seeking or risk neutral,
to be risk neutral or risk averse when having thisk tolerance assessed through direct
guestion methods. Based on heuristic approachtigetoategorisation of risk tolerances,
financial advisors therefore overestimated investisk tolerances. Conversely, those

investors who incur an increase in risk toleranhave had their risk tolerance
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underestimated by financial advisors use of hdasistt is evident that the narrow form
of categorisation has a greater percentage of torgemisclassified. The narrow form of
categorisation illustrates the likelihood of fin&alcadvisors heuristics being incorrect,
increases with increasing categories, hence thdesniquency of movement between
risk tolerance categories.
The second direct qualitative question providedhfer evidence of financial

advisor’s heuristics lacking validity. Again, weeasbroad and narrow risk tolerance
categories, to depict differences between the twethods graphically. Figure two

displays the severity of misclassification, usihg second direct qualitative question.

<INSERT FIGURE TWO HERE>

The broad categorisation of risk tolerances demnates that whilst the majority
of investors display no deviation between the feianadvisor’s heuristically determined
risk tolerance and the direct question method,etherstill a significant amount of
variability in the categorisation of investors. Masvestors that moved categories, have
either decreased risk tolerance by approximate®p,26r increased by one category by
approximately 10%. In the majority, the differenbetween the two risk tolerance
categorisation methods is at most one categorgshovs with a decrease in risk tolerance
were given overestimated risk tolerance categdreginancial advisors. On the other
hand, those with increasing risk tolerances werdetestimated by financial advisors.
Examining the narrow form of categorisation, itciear there is more variability with
narrow risk tolerance categories. The number otstars that have no difference in
categorisation of risk tolerance (zeros) is muchelo (approximately 55% compared to
70%) than with the broad categorisation. Intergginthe number of investors that have
an increase in risk tolerances is much more tham Wwroad categorisation of risk
tolerance. Again this highlights the advantage afrow categorisation, allowing for
greater finite approximations of investor’s risket@nces.

The third direct question is quantitative, requiriquantitative responses In

contrast to the above two questions, the movemetmiden risk tolerance categories are
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characterised by variance. These results hightighiability of direct questions to affect

choice, and hence risk tolerance categorisationvaistors.

<INSERT FIGURE THREE HERE>

Looking at figure three, a great deal of movembertween risk tolerance
categories under both forms of categorisation idexnt. Approximately 50% of investors
under the broad form of categorisation have notedphowever, under the narrow form
approximately 30% of investors have not moved aaieg. The movement indicates the
amount of error financial advisors’ heuristics incun the categorisation of risk
tolerances. Furthermore, this direct question Ilgté the effect of the type of question
on categorisation. Overall, investors that have edawsk tolerance categories have had a
decrease in their risk tolerance. In other wordsgirt risk tolerance has been
overestimated by financial advisors heuristics.sTiki an interesting result as empirical
evidence suggests when confronted with investmenisohns where the only possible
outcomes are losses, investor's are risk toleramis& seeking [(Thaler and Johnsson
(1991), Kahneman and Tversky (1981)]. This is duehie inclination of investors to
recover their losses. However, in this case theortgjof investors are risk averse. This
could partly be due to way the question is presknide question asks investors how
much the total value of all their investments cogéddown before they would begin to
feel uncomfortable. It does not say what they wadddif their investments havallen.
Under narrow categorisation of risk tolerancesariitial advisors heuristics are more
substantially incorrect than in previous direct sfiening approaches. Narrow
categorisation also illustrates that some of theclassifications are quite large (up to
three categories) emphasising the use of heuristicategorising risk tolerances, caused
gross overestimation.

The second direct quantitative question as dsmmisin section 4.3, asked
investors which portfolio they would select fromhéBe portfolios were all given their
asset allocations according to different levelgisk ranging from low to high. Figure

four shows an interesting trend compared to theipue quantitative question.
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<INSERT FIGURE FOUR HERE>

Figure four shows the results between responstgeteecond direct quantitative
guestion approach and financial advisor’'s heurigpproach, under both forms of risk
tolerance categorisation. Strikingly, both formscategorisation are identical, with the
line graphs almost overlapping each other and tmeber of investors that have not
moved categories is over 50% under both forms. \&e see that the majority of
deviation (from zero) is a one category increasask tolerance. Compared to all other
direct questions, this is the only question that &aet positive increase in risk tolerance.
Thus, this form of direct questioning may have dieat on investor risk tolerance
categorisation in that this question may inclin@estors to be more risky in their
selections than other direct questions. Under adaategorisation, approximately 15%
of investors increased one category. With narrotegmisation, that figure jumps to
almost 35%. In the main, then, this direct quatitigaquestion provides less variance in
categorisation than the previous three, highlightithe effect of direct questions
categorisation of risk tolerances.

The purpose of the graphical depiction of the nmoset between categories of
risk tolerances under both forms of categorisaivas to illustrate two points. Firstly, the
number of investors whose risk tolerances wererrectly categorised through financial
advisors use of heuristics, and secondly the degferisclassification. In some cases,
this was quite large and it raises the issue of hoestions are presented. We will now

discuss some of the implications of misclassifmati

5.3 Implications for Misclassification of Risk Ti@ace

The validity of financial advisors use of heuristim categorising investor risk
tolerances, has proven questionable. The implicatiof misclassification for financial
advisors must be addressed. In terms of the Amethre some consequences that are
more important than others.

In light of the FSRA, and the” Know your client eJ) financial advisors do not
fulfill their obligations by simply using heurisic As mentioned previously, investors

need to be questioned about how they would readea@rin a particular investment
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situation. Our results have illustrated the needgtestion investors through direct
guestioning methods, with statistically enough stwees whose risk tolerance differs from
the heuristic approach than the direct questiorhatktBased on our sample, which is
representative of investors that seek financialiGvfinancial advisors are obtaining
incorrect risk tolerances of investors too often.

A major implication of misclassification of risk lewance is investment advice,
with an investor’s risk tolerance determining thesset allocation. However, in the risk
tolerance questions above, we have shown that thatesparity between questions and
the heuristic approach. In a substantial numbesagks, investors have either had their
risk tolerance over or under estimated. Thus, aestor that is categorised as risk neutral
using heuristics may in fact be risk seeking ck aserse when answering particular risk
tolerance questions. The type of question askeédmly influences the categorisation of
risk tolerance, but also, the asset allocatiomnaestor will be given from their financial
advisor.

An example of how misclassification of risk toleca can have a dramatic effect
on investment decisions is with long term investtaesuch as superannuation or
pensions. Often, these investments have approxdyndefined investment horizons,
regular contributions and tax advantages as oppmsetther investments. The major risk
of this form of investment is having insufficierdrininal cash flows at the terminal
period to satisfy the investor. This is a resultwb investment strategies; either being
too risky or not being risky enough. Thereforasiimperative that financial advisors use
the best available tools to accurately assess tiowgsisk tolerances so they can achieve

their investment goals.

5.4. Influencing Factors of Misclassification

There were considerable differences in the catsgtoin of risk tolerances under
various direct questioning methods, resulting insafassification. This section will
discuss and present the statistical results famgeshe validity of financial advisor’s
heuristics in the categorisation of risk tolerand&® will also discuss the effect of the
number of categories, the types of questions amabdgeaphic factors that influence the

results above.
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Table four assists understanding of the validhyeats of financial advisors
heuristics. This table summarises the results efWhlcoxon signed rank sum test on
each of the direct questions. This test statisas wsed for two reasons, the first being
that we wanted to know if the difference betweer fmancial advisor's heuristic
determined risk tolerance, and direct questionipgr@ach was statistically significant.
Secondly, the data used were categorical and drdiharefore, the best type of analysis

IS non parametric, as we make no assumptions abeulistribution of the data.

<INSERT TABLE FOUR HERE>

Examining the results displayed in table fourgievident under the narrow form
of risk tolerance categorisation, there is far meagiability in categorisation of risk
tolerances. This can be seen by the number ofbi#sg less than under the broad
categorisation of risk tolerances under both typeguestions. Also, the numbers of
positive differences are larger under narrow risleraince categorisation. Conversely,
with the broad categorisation of risk toleranceéssithe negative differences that are
more prevalent. This change highlights the impaaaf the categorisation scale. The
narrower the scale, the greater underestimatiarsbftolerance. This may be due to the
number of categories available to classify invéstosk tolerances, or more finite cut off
points for classification. By employing broad categs of risk tolerance, the financial
advisor is reducing the chance of error, howevey tare not developing an intricate
knowledge of the investor’s attitude towards finahdsk as the statistical and graphical
results illustrate. Secondly, all the differencessitive and negative are statistically
different from the ties. This suggests there isugiovariability from the sample to imply
that financial advisors incorrect categorisationrisk tolerances under either broad or
narrow categories, is due to systematic erroreerahan by chance.

Another factor that influenced misclassificatioasathe type of questions used to
compare the financial advisors heuristically defaed risk tolerances. Evident from the
graphical depictions, some questions provided ma@meability (with more zeros in
differences). Both quantitative questions had mamevements in risk tolerance

categories than the qualitative question. This @obé explained by the available
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responses (and categories effectively) that investmd to answer these particular
guestions, which were more defined with solid gitative classes of responses. On the
other hand, the qualitative questions were closete@ attitudinal questions that may not
have provided the appropriate response (and catedmr each investor. The primary
outcome that the direct questioning approach pemjids the variability in risk tolerance
categorisation. Both qualitative and quantitativeestions provided enough movement
between categories to suggest that the type ofctdigpiestions used influence
misclassification and categorisation of risk tofera

The demographic factors (heuristics) used to fdabeunvestor risk tolerances do
not represent all those that financial advisors msg. We utilised demographic variables
that were most prevalent in the related literatwiéh others due to inconclusive evidence
regarding their prediction of risk tolerance. Aragyle being couples or marital status.
The selected heuristics reflect how financial adkgsn general, assess and categorise the

risk tolerance of their investors.

6. Conclusion and Future Research

The purpose of this paper was to compare the waliodf commonly used
heuristics (clinical judgments) by financial advisoversus investor's responses to
directly observable questions that measure finamighk tolerances. This was achieved
though the use of responses by real investors fmsy@hometrically validated risk
tolerance assessment questionnaire. Our resulisated at on several levels that
financial advisors use of heuristics is grosslyffioent. This paper addressed two
specific questions we addressed: (i) the extentsawerity of misclassification of risk
tolerances and (ii) the influencing factors of rassification (number of categories,
types of questions and demographic factors).

In addressing the first research question, we fahatithere was misclassification
in all cases when comparing financial advisor’srisics to direct questions used in risk
tolerance assessment. This result is also statfistsignificant in all cases too. However,
the extent and severity of misclassification diffedliwhen comparing questions. This
leads to the address of the second research guegtieen we examined the severity of

misclassification under both broad and narrow tikrance categories, we found that
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misclassification occurred most under narrow catego This is due to the number of

categories increasing, as well as being more defamd finite than broad categorisation.
Under broad categorisation of risk tolerance, wwmaltely found that investors were

either risk neutral or risk tolerant, rarely wehey risk averse. The types of questions
also influenced misclassification. Direct quaniitat questions provided more

misclassification in general (the number of tiegsewhe lowest). However, the qualitative
guestions still provided sufficient evidence to gest these types of questions can
invalidate a financial advisor’'s heuristically detened risk tolerance of investors. In

terms of demographics, we only included those supddyy the literature suggested to
construct the financial advisors heuristically destimed risk tolerances.

Interestingly, this study may also confer to pregidinancial decision making
studies through our focus on heuristics, a beha&ldoias. As investors are known to
make sub-optimal investment decisions due to infdion overload and rules of thumb,
the same may apply to financial advisors and thegessment of risk tolerances. Our
results illustrate that whilst financial advisorsuhistics are accurate for some investors,
they are too frequently incorrect to be scientlficaalid.

A major limitation of this paper is the constructiof heuristically determined
risk tolerances of investors. In an ideal world, weuld obtain financial advisors
categorisation of investors in our data set. Howedee to legal constraints this is
impossible. We believe though, our methods supgruetdotal evidence.

This paper can be extended in several areas fiorefuesearch. One, would be to
use a longitudinal data set of investors respotsesrisk tolerance questionnaire. This
may reveal more about investor behaviour, and niquéar what influences their risk
tolerance over time. A second area would be to ais#ifferent set of demographic
variables (heuristics) to investigate the prevateatmisclassification. The final area of
research would be to use different types of dicpastions to compare responses. Our
results may be reinforced by these extensions,ithr thhe use of narrower categories of

risk tolerance.
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Table 1: Demographic Characteristics of Sample

This table reports the demographic characteristicarticipants involved in the sample. Each paregresents different demographic
characteristics of the sample. The demographicd teseonstruct the heuristic risk tolerance of Btees are; gender, age, income and net assets

(wealth).

Panel A: Type Clients Public Students Other Total
Observations 60952 6953 1018 464 69387
% of Sample 87.80% 10.00% 1.50% 0.07% 100%

Panel B: Country AU USA UK Nz Other
Observations 47262 17229 3292 794 810
% of Sample 68.10% 24.80% 4.70% 1.10% 1.30%

Panel C: Gender Males Females
Observations 43726 25661
% of Sample 63% 37%

Panel D: Age <30yo 31-40 yo 41-50 yo 51-60 yo 61-70 yo >70 yo
Observations 4082 12543 16714 20801 12038 3206
% of Sample 5.90% 18.10% 24.10% 30.00% 17.30% 4.60%

Panel E: Income ($'000) <30 30-50 50-100 100-200 > 200
Observations 14486 14449 21664 12196 6592
% of Sample 20.90% 20.80% 31.20% 17.60% 9.50%

Panel F: Education D.N. H.S. Comp H.S. T./D. Degree +
Observations 5249 12201 16105 35832
% of Sample 7.60% 17.60% 23.20% 51.60%

Panel G: Marital Status Married (incl. defacto) Single
Observations 67053 2334
% of Sample 96.60% 3.40%

Panel H: Net Assets ($'000) <50 50-100 100-150 150-250 250-500 500-1,000 1,000-2,500 > 2,500
Observations 2998 2892 3154 6848 16620 18296 13228 5351
% of Sample 4.30% 4.20% 4.50% 9.90% 24.00% 26.40% 19.10% 7.70%
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Table 2: Frequency Table of Heuristic Based Risk Tlerances with Broad
Categorisation

This table presents the frequency of risk toleraraaegories of investors based on the heuristic
risk Tolerances approach. Additionally, this tabidy reports the frequencies of risk tolerances
under the broad categorisation of risk tolerances.

Risk Tolerances Category  Frequency Percent (%) Cumulative Percent (%)
Risk Averse 266 0.004 0.004
Risk Neutral 51,840 74.7 75.1
Risk Tolerant 17,278 24.9 100
Total 69,387 100% 100%

Table 3: Frequency Table of Heuristic Based Risk Tlerances with Narrow
Categorisation

This table presents the frequency of risk tolerarategories of investors based on the heuristic
risk Tolerances approach. Additionally, this tadady reports the frequencies of risk tolerances
under the narrow categorisation of risk tolerances.

Risk Tolerances Category Frequency Percent (%) Cumulative Percent (%)
Defensive 87 0.001 0.001
Conservative 15,261 22 22.001
Moderate 43,431 62.6 84.7
Aggressive 10,605 15.3 100
Total 69,387 100% 100%
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Table 4: Summary of Risk Tolerance Categorisation Mvements Between Heuristic
and Direct Questioning Methods.

This table reports the total number of differenfiseach investor’s risk tolerance between the

heuristic and direct questioning approach, usirthed the direct questions. Responses to each
question, and the heuristic determined risk tolegaare categorised into broad and narrow risk
tolerance categories. This is calculated by théewifice between the direct questioning risk

tolerance category score (i.e 1, 2 or 3) and theistec risk tolerance category score (i.e 1, 2 or

3). Negative differences indicate that investorseh&aad their risk tolerance overestimated,

however it does not report the magnitude (i.e bw hmany categories). Positive differences

indicate that investors have their risk tolerancdarestimated, however it does not report the
magnitude (i.e by how many categories). Ties indicao change under either method of

categorisation risk tolerance.

Panel A: Qualitative

Questions
Question 1 2
Risk Tolerance
Categorisation Broad Narrow Broad Narrow
No. of Negative Differences 19,501 24,715 14,142 7,900

No. of Positive Differences 2,468* 11,723* 7,384* 24,803*
No. of Ties 47,415 32,946 47,858 36,681

Total 69,384 69,384 69,384 69,384
Panel B: Quantitative
Questions
Question 1 2
Risk Tolerance
Categorisation Broad Narrow Broad Narrow

No. of Negative Differences 32,327 20,080 13,667 14,214
No. of Positive Differences 4,401*  14,200* 15,076*  18,271*
No. of Ties 32,656 35,104 40,061 36,899

Total 69,384 69,384 69,384 69,384

* Significant at 0.01% level of significance.
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Figure One: Movement between Risk Tolerance Categms (Qualitative Question
One)

Figure one illustrates the variability of financiabvisors’ use of heuristics in the
categorisation of risk tolerances, using qualimtquestion oneThis figure displays the
frequencies (percentage) of misclassification, bypdow many categories. The horizontal axis
indicates the difference between the investor'pease categorisation to the direct question, and
the financial advisors’ heuristic categorisationrisk tolerance. This is done in terms of both
broad and narrow forms of risk tolerance clasdiiice Movements between categories that are
positive (negative) indicate that an investor'k rislerance was underestimated (overestimated)
by the financial advisor's heuristic based risketahce categorisation. The vertical axis
represents the percentage of investors from th@lsatmat have or have not moved categories.
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Figure Two: Movement between Risk Tolerance Categes (Qualitative Question
Two)

Figure two illustrates the variability of financiadvisors’ use of heuristics in the
categorisation of risk tolerances, using qualigtquestion twoThis figure displays the
frequencies (percentage) of misclassification, bypdow many categories. The horizontal axis
indicates the difference between the investor'pease categorisation to the direct question, and
the financial advisors’ heuristic categorisationrisk tolerance. This is done in terms of both
broad and narrow forms of risk tolerance clasdiiice Movements between categories that are
positive (negative) indicate that an investor'k rislerance was underestimated (overestimated)
by the financial advisor's heuristic based risketahce categorisation. The vertical axis
represents the percentage of investors from thelsatmat have or have not moved categories.
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Figure Three: Movement between Risk Tolerance Catagies (Quantitative
Question One)

Figure three illustrates the variability of finaakiadvisors’ use of heuristics in the
categorisation of risk tolerances, using qualigtquestion twoThis figure displays the
frequencies (percentage) of misclassification, bypdow many categories. The horizontal axis
indicates the difference between the investor'pease categorisation to the direct question, and
the financial advisors’ heuristic categorisationrisk tolerance. This is done in terms of both
broad and narrow forms of risk tolerance clasdiiice Movements between categories that are
positive (negative) indicate that an investor'k rislerance was underestimated (overestimated)
by the financial advisor's heuristic based risketahce categorisation. The vertical axis
represents the percentage of investors from th@lsatimat have or have not moved categories.
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Figure Four: Movement between Risk Tolerance Categtes (Quantitative Question
Two)

Figure four illustrates the variability of finantiadvisors’ use of heuristics in the
categorisation of risk tolerances, using qualigtquestion twoThis figure displays the
frequencies (percentage) of misclassification, bypdow many categories. The horizontal axis
indicates the difference between the investor'pease categorisation to the direct question, and
the financial advisors’ heuristic categorisationrisk tolerance. This is done in terms of both
broad and narrow forms of risk tolerance clasdiiice Movements between categories that are
positive (negative) indicate that an investor'k rislerance was underestimated (overestimated)
by the financial advisor's heuristic based risketahce categorisation. The vertical axis
represents the percentage of investors from thelsatmat have or have not moved categories
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