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Abstrect
This article desaibes two sudiesof thefactors affecting consuner understanding of finanaal
risk. The first study investigated factors affecting people’s perception and comprehension of
information aboutherisks related to rdirement investrents First, weasked the esponants
to list possble risk factors rdated toinvestrrent in a pasionplan.Then, we obtainel raings
of different factors(like the peceived level of knowledgeabout aninvestment), which could
affed perception ofthe sk of inandal products and rdirement investrent decisions
Finally, we asked the sufedsto rae eleven diff erent desaiptions presenting risk information
about he samefinancial produd. Therisk information framing that eceved highest rding
presentedrisk as varation baéween minimum andmaxmum vaues with an averagein
between. The seond stidy demongrated tha therisk framing that iecaved highest ranking
also prompts morestablerisk préerences ove threemonts esting period in compaison to
standad measures ofrisk aversion. Thus the second study corroborated the importace of the
findings in hefirst sudyand dso indicaed tha, dthoudh people can exhibit stablerisk
preferences if we ask them the iight questbns thesepreferences ae very specific to therisk

domain

Keywords Risk peception; Risk preerences; Fnandal risk; Consuners o finandal products
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It has lracomeclear in the last deades of desision makingresearch that inmary
circumstnces the fnarcial decisions nade by consumes tend to be subptimal. Among
other things, there gppeas to ke mismatdies betveen consuners’ understanding of risk, their
attitudes to risk, and ther finandal decisions Here, we explore thesesaues, with apradicd
focus on mplications forthe finandal seavices industly. We focuson dtitudes to rig,
personainvestment andpensiondecisionsamong he general popuktion, ratherthan
consdering the bdiefs, attitudes anddecisions of hidnly experienced invegors orprofessiond
fund-manaers?

This research has implicationsfor afinanaa environmentin which consuners are
increasingly expectedto takecommand ofther own pensionand investnent dedsions.In
relation © thesecircumsances, there has been astrongfocus from governmens on improving
consumers’ finandal literacy. Thae aso apeas to bean undelying view (based on
traditional eeonomt theay) that elucation will improve finarncial decision-making Analysis
of existing research literature onthe ole ofleaning and education, however, suggststhat
people @nnot lean rationd preferences, paticularly with regard torisky finangal decisions
in expeaimental sdting (Humphey, 2001;Kagd & Levin, 1986;Loewengein, 1999;Slovic
& Tversky, 1974) In order to conveage to a ationd equilibrium, leaning requires endless
trials and pradicd experience of swccess anddil ure. Relying on sieh leaning is impradicd
for mary aspects of @numerfinandga dedsion-making because @ the relative infrequency
of having to makesuchdedsions n redl life. Ore might hgpe that leaning acquired from one
finandal decision might allow moreoptimal decision-makingin anothe. In fad,

psychological research suggststhat transfer of learning aaoss sitigions s surpisingly

2 We undertook this work on consumer understanding of risk, both from a mathematicd and from a
psychological standpoint, with the help of the Actuarial Profession’s Personal Financial Planning Committee in
United Kingdam. This work was alsosuppatedby a grant from the Institute of Actuaries(London UK). We
would like to thank members of the aduarial professon Alan Goodman, Martin Hewitt, lan Woods, ard John
Taylor for their comments and suggestions. The second study wasalso suppated by Economic and Sccial
Reseach Courcil grart R000239351
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weak. Even when subgds ae explicitly informedthat theirexperience on metask is réevant
to a seond task, the often lean thewronglessonfrom the frst task Bassoc, Wu, & Olséh,
1995) Often,people need to be gven sgedfic rules andsimple hauristics on how to bhave
rationdly in varioussituaions whee financial choices ae made In this respect, Tversky and
Kahneman suggest that “people rely on a limited number of heuristic principles which reduce
the @mplex tasks ofassessingprolabilities and predicting values to sinpler judgmenta
Operations” (1974, 35). Importantly, the proper understanding and application of these
principles ad rdes depends on howihanagal information ispresented.

Next we outline previousfindings pertaining to the mainfactors thd undetie red-
world investment degsions:isaues corterning how risk information s presented A vast
numberof studies haveconsdered the impatof how information s presented, orframed
(e.g., Kahneman, Tversky, & Sovic, 1982;Kahneman & Tversky, 2000. Theseexperimerts
are hdpful in consdering how information might be presented in orde for consuners to
makerationd decisions.A particular important aspect of framing, in the context of red-world
finandal decision making is hawv risk preferences can beinfluenced not aly by the
characteristics ofead individud produd or option, but ty how tha option relates to dher
avail able options. Onexample of this phenomon is prospect relativity (Stewart, Chate,
Stott, & Reimers, 2003) Stewart et al. 2003)found that the geof options flom which &
option was seleted aimost @mpletely deermined the ¢oice which suggststhat pospets
of the form "p chance of X" are valued elative to oneanother They demonrstraed thiseffed
in cetainty equivalent estimation sk (theamountof money for certain that is woith the same
to the pason & a simle chane to play the pospet) and in €lection ofarisky prosped.
Vlaev and Chater (2006)find similar results in a very different conext, whae people play the

stratgic Prisorer’s Dilemma games, indicaing the generality of this efect.



Dimensionaliy of Risk Perception 5

There have been otherexperimernts that havealso investigated the effect of the set of
avail able optionsm decisions unde risk. Birnbaum (1992)demongrated ha the skewof the
distribution of options ofered as cetainty equivalents forsimple piospets, influences the
sdedion of acertainty equivalent. In particular, prospets weae less véued in the postively
skewed option s& where mostvaues were small compaed to when the opions were
negdively skewed and hence mostvaues were large Smilar results weae obtainel by
Mellers, Grdofiez, and Birnbaum (1992) who measured participants’ attractiveness ratings
and buying prices (to obéin the oppotunity to play the posped for red) for aset ofsimple
binary prospets of the brm "p chance of x."

Effects of this type suggest that people’s risk preferences are not absolute, but are, to
some dgreeat least, relative to therange of avail able options (se Stewart, Chater & Brown,
2006,for model ofrisky choicethat asunes relative judgnents ory).

Thereis, of course a hugeliterature on effeds of presentation and faming of
information about riskrad unertainty. People tend to be moe sensitve to deceases in ther
wedlth than tancreases. Thedisuility of losing £100 isroughly twice the utility of ganing
£100 Kahneman & Tversky, 1979) Moreover, there is a tenéncy to bemyopic because
frequent evaluationsprevent the investor fom adopting the mostppropriate straegy ove a
longtime hoizon, resulting in myopic loss aversion. In particular, experimental evidene (e.g.
Tversky & Kahneman, D92, Théer, Tversky, Kahnanan, & Schwartz, 1997)suggststhat
individuals éect more risky options wha a long-term horizon isimposedextemdly. Also,
myopic loss aveseinvegorsaccet risksmorewillingly when they evaluate their investnents
less ofen.Investors, herefore, seeking the mosfrequent feedback and moe information ke
the least risks andachieve the lowest réurns Investorsalso tend toaccet more risks whe dl
payoffs increaseenoudh to elimnatelosses. In addition, people oveweight small

probabilities, so if adecision s framed in sub away as to ndicae a smal probability of
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incurring losses, then theesmall probdilities will loom krger, and will dso beadditionally
maqnified by lossaversion (Tversky & Kahneman, 1992)

Some of these ‘presentation’ effects appear because, insteal of having reasanably well
articulated vadues fitting diff erent tasks nto the sane andytic framework, mostindividuals
haveonly rather basic and fuzzy preferences (Loomes, 1999)People dso tend to devise
various wules ofthumb for handling the dif erent problems presented to then, draving on
sdient chaaderistics and aues suggested ly the rature and framing of theproblems;and they
then stck with thoserules unkss and untithey produce solutions whichjar sufiiciently to
cdl for sone reasssessmet (Gigerenzer & Goldskin, 1996). Moeover, the very fuzziness of
theirunderlying preferences may dlow anumber of different rules ofthunb or heuristics
devised br arange of different dedsion tasks to @-exist quite peacdully, without the
individuals hemselves eve baeng aware they are doing anything that theoists might regard
as inconsigent.

Studies of red financial decision makingunder risk support ths view and demongrate
that enployees who éect to take charge of thar own investment portfolios gneraly find the
task difficult (Benartzi & Thder, 2002) Indeed, given the mmplexity of theproblem of
choosing an appropriate investment portfolio to fit one’s own circumstances and personal risk
preferences, it is nd that surprsing that p@ple terd to follow sinple straegies or heiristics.
Thus,Benartzi and Thader (2002 found that wen individualshavethree choices ranging
from low risk to high risk, they found asignificant tendency to pick the midde choice Thus
people viewing choices A, B, and C,will often find B moreattractive thanC. Yet, those
viewing choices B, C, ar D, will often arguethat C is more attractive thanB (Smonson &
Tversky, 1992) This ilustraes tha choices are not raiond according to sendad economc
criteria. When choice prablems ae had, people dten Eensibly) resat to smple rules of

thumb to help themape
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Othe studies hee shed light onhow pepleall ocate ther retirement undsacross
various investmant vehides Benartzi & Thder, 1998, 2001) They find evidene that wlen
an enployeeis offered anumberof funds b choose from in ther retirementplan, theeis a
tendency towards dividing the mong evenly among the funds offred. The asset H#ocation an
investor tiooses will therefore depand stongy on the aray of funds ofered in the retirement
plan. Thus, n aplanthatoffered oneequity fundand onebond tind, the aerage all ocation is
likely to be 50%equities, but f anotherequity fund were added, theall ocation to equities
would jurmp to wo thirds Thefindings by Benartzi and Thder (1998, 200} ill ustrae thet
investors hee ill-formedprederences abaut thar investments, whth again is consigent with
the idea that peferences ae constucted Slovic, 1995).

Thesefindings rase the conaern tha investors danot gain much when they pesondly
sded ther portfolio. Benartzi and Thder (2002 corroborated thisconclusionin a stug that
showal that nost paticipantsrate thar own patfolio (they have chosen for themselves, or
customsed Drthem ly experts) & less #tractive than theportfolio of themedian participant.

There are afew condusions flom this ealier research we sunmaiised hee. Although
improving finarcial literacy is undoubted} an important goal, it cannot be elied on to
achievethe objedive of optimal decision-making On theotherhand, the means by which
information B presentedto consumes strorgly influencesthe deisions hiey make. Inded,
the way information abat finandal risk is presented, would afed how peple undestand
and evauate theirinvestnent oppatunities. Thiswould eventually affect thar choices. Yet
little existing experimental research has foaused on peoples undestanding of finanaal risk
associged wth investnents rdating to retirementpensionprowusion.

Our studes aimel to explore how thegenera population undestand risk in réation ©
real financial produds, and to helpprovide somesuggestions on how to@ammunicae

investrrent risk © consuners of finarncial produds, which islikely to be acrudal issue, in the
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light of the tiquity of framing effeds. We chose “saving for retirement” as the subject on
which the frst study to be based. Retrement investment is also &ey area of the inanaal
savices indwstry, and theefore our results coud be elevant to prdessionds andepplied
resaarchers. Study 1 investigated p®ple's undestanding of finandal invesment isk rdated to
retirement p@sionprowvsion. This stidy explored which dimensiors of investment risk ae
mostimportant and howinformation about suchsks slould be pesented.Study 2 tested
whethertherisk presentaion that wa evduated as mos undestandéle dso promptsnore
stablerisk prderences (over time) in comparson © sendad measures ofrrisk aversion. Thus,

this seond stidy amed to subsantiate theimportance of the findings in thefirst sudy.

1. Study 1. Understanding of finandal risk

Risk is a omplex notion,even in the (pradicd) finan@ community where various meaures
are usedike the Sharperatio (known dso asreward-to-variability ratio, Sharpe 1975) VaR
(mean and variance based) (Coombs 1975) and mary othe measures of finandal risk exist
like, for example, purerisk based onaspiration aiterion and pobability of fail ure (for a
review of sich conceptssee Lopes 19&; Sokolowska& Pohorille, 2000. Even finane
theorsts ae notentirely clea what the undéying risk dimensiors ae, and they usudly
examinerisk measures for pradicd applicaion infinance without essentialconnection to the
normdive decision theores (Szgd 2002; Atzner, Delbaen, Eler, & Heath, 1999 Luce,
1980; Srin, 1987).

People’s everyday conception of risk is likely to be even less precise---particularly as
risk aises notmeey in finane, but alsom aess like helth, environmen, etc. The concept
of risk, therefore, will inherit even more conaeptual complexty from this very breath of

applicaion. Peoples undestanding of finarcial risk ha be@ examined in several studies.
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Slovic (1972)studed investnent degsions ad dicovered that peopleconceptualise risk is
numepous ways, andthat vaiance of returns isnot a eliable predictor of risk taking In
paticular, Slovic shoved that in detsion makingunde uncertainty, people use rules sutas
minimizing possble bdow-target return ormaximizing possble gain. This finding was
corroborated by Gooding’s (1975) study of investors' perceptions of the risks and returns of
common sbcks, whichrevealed spnificant differences betveen prdessonds and non
professiond investors.In addition, Slovic's later research in risk perception discoveed
various fadors thd affed risk peception, sut asthe potatia for large or caastrophidosses,
unpralictability of outcomes, knovwedge or familiarity, and dfective or emotiond readions
(Slovic, Hschhof, & Lichtenstein, 1985Slovic, 1987).

More recent studies of have investgated psychological factors aff eding bath risk
perception and the adual investrrent dedsions.MacGregor, Sovic, Dreman & Berry (2000
showa thatimagery (images) and aff ed influence finandal judgmentwheninvestors
evaluatestocks in dif erent industies. In paticular, aff edive ratings (e.g., goodbad and
strongweak) predicted anticipated indudry-sedor returnsas well as the probability of buying
an initial public offering within an indugry sedor. Olsen(1997) revealed that the peceptions
of finandal risk of bothexperts (chartered financial andystg and nonrexperts (individual
investorsadively maraging their persond portfolios)is multidimensiorel and includes four
factors: poentia for largeloss potential br bdow-target returns, tte feding of control, and
the level of knowledge about an invetment. The only difference beéween thetwo groups wa
the sasitivity of non-professond investors tadhe potential br large loss

Most of therecent research on sk peception ha askedresponaentsto evaluate
potential soures of lisk along sewera charaderistics and theseresponsesra& andyzed to
derive anumbe of undelying risk dimensiors (this methodobgy is known as the

psychometric paradigm). MacGregor and Slovic (1999)usedthis method to sidythe
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relationship betwen finandal judgments and perceived characteristics of investments suchas
risk, return and return/risk rlationship. That study revealed thatprofessiond finandal
advisors conceptualize the sk of vaiousasset ypes in termsof price and volatility (i.e., as
posulated by standrd finangal theoly), buttheseexpets ae dso dfededby contextual
(doman-spedfi c) fadors characteristic for spedfi c investnent cless(e.g., whetherthe
investrrent is mutud fund, blue dip sbck, U.S.Savings Bond, foreign bord). Moreover, this
study showael thatfinandal advisars includein ther risk assesnents fadors like thestress
associ@ed wth montoring the performance of an investnent (assej, predictability of an
investment’s performance, potential los-of-cgpital, and peceived adequecy of regulation.
Thus, fnandal advisas appeared to peceve finandal risk in multidimengonal termsthat ae
similar to those usiby lay peoplein evaluating otherrisksin life suchas hedth and sdety

risks (see Slovic, 1987 for research in these domans).

1.1 Aims and objetives

Noneof theexisting reseach has focusedon people’s understanding of finandal risk
associged wth investments rdated to réirement p@&sionprowvision. Our study aimedto
address this question and, in additon, generate suggestions how to omnunicée tisk to
(laymen) consuners of finangal produds. The man focus of thisstudy was to findthe most
suitable way to present information about investemt risk. We also aimed to explorewhich

dimensiors of risk are perceived as mostimportant.

1.2. Details d the survey

1.2.1. Rarticipants
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There were 56 adult participants— 24 males with average age around 35 (ranging from 19 to
59), and 23 females with average age around40 (ranging from 19 to 59while 9 respondats
did notidentify theirgender and aye (in thesurwey we usedage brackets instea of asking for

respondents’ precise age). All respondats wee pad £10for their paticipation.

1.2.2. Method

This was aquestionnare study with three main sec¢ions(thewhole questionnare is presented
in Appendix 1). In the irst part, following Olsen(1997) we asked the espondats D list
those things thatfirst came into her mind when they think éout herisk related to the
investrrent in a stakénolderpensionplan. Tha is, what factors (issues) come to mind when
they think of what might causeyour income in etirement to vay. They had to list the fadors
and then ank them in he orde of importance

In the £0ondpart, following Sovic (1987) we tried to obtainsome morealdailed
guantification dso of the“unknowr?’ (i.e., with the peceived levd of knowledgeabout an
investrrent) ratherthan “dreal” aspect of peoplées perception ofthe risk of finandal produds.
There were 21 questions(presented inAppendix 1), which aerelated to diferent fadors that
could afed people’s perception of the risk of financial products and their retirement
invesiment deisions.For each of question, the lespondats wee askedto think aout he
extent to whichtheir decisions mght be df ededand drcle theappropiate numberon the
sale from 1(not & all affected) to 7 (very much dfeded). The “unknown” was desaibed in
the vaious qustions & unfamiliarity with the produds (eg., UK vs. faeign sbck); lack of
trust n the poduds (eg., people midht notbdieve in equites beause they are unpredictable

in general), the product provider (bank or investnent fund), the paticular compary, or the
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finandal advise; ladk of knowledgeabout (trust n) the paticular industy (e.g., energy,
telecom); ladk of confidence in the econony and/or makets (s/stemaic risk); and dso
feeling of control ower the courseof the investrent (e.g., ability to contol loss or to hange
the investment strategy). Our god wasto asgssthe dimensiors on whic people fea taking
out vaious finandal produds, and ouconjecture was thatfear may relateto factors thatare
unknownor unfamiliar to them.We could alscassesshe elative importace of this risk
agect, in relation to the “dread” elementslike chance of losing money. These21 qustions
were designed with the assstane of ateam of professond aduaries andfinandal advises
who suggsted dditional risk factors that thg observed in ther pradiceto con@rn investors
and membes ofthe publc.

In the third sdion of the questionnare, which was the man focus of thisstudy, we
tried to find the mosiappropiate way to present information about investemt risk. In
paticular, we askedpeople to rate on ascde from 1 to 7, diferent ways rik information
aboutinvestnent in the saefinandal produd (aparticular fund) is presented acording to
three criteria: (a) prefer to seerisk information, () fed most comfotable with, and €) is mos
clear. Thesethreecriteria were swggested a essntial in communcation of risk information
by ateam of experts in persond financial advice, who were aso members of theaduarial
profession. Notethat thefinandal product had idetica risk return characteristics in all
information fames,and the ony difference was how information about theisk was
presented. This method d manipulating risk framing has notbeen usel before in the contex
of testingrisky finarncial decision making

Appendix 1 presents e&h information fiame in tre third pat of the suvey. Question 1
presented sk puely in relational tems onasale from lindicaing the least risky investrent
to 5indicating the mostisky investnent (this isthe mostpopularmethod use by finandal

advisass, finandal sevice providers, and finandal institutionssdling investnent produds);
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while Questions 2-11 presented isk as \ariants a the stochstic forecast theme— as
probability for minimum, aveage, and maxmum posible return, potetia for bdow-target
returns, éc. Most question useaverba (wordsand numbes) desaiption of risk except
gusstion 11, in which v added agraphicd element in the way finangal risk is
communicaed Duklan and Martin (2002 arguethat such inegration oftext, nunbers, and
graphics, is a kg principle of eff edive communicéion of finanaal ideas. Duklan and Martin
also aguethataduares shoutl usemoreoften such graphicsas atool for communicaing
finandal concepts effectively to the public.

Theinstruction & the beginning of thequestionnare in Part Il presents he
hypotheti@l finandal circumstnces related to heindividual and the invetment: annud
sdary is £20,000 ad theindividual sares £2,000 eery yea until retirementwith the god to
achieveretirement incone £10,000 in déday's morey (assuning that ths target will be
incressed each yea to cover expected inflation). We projected theretirement income onecan
expect after 35yeas ofinvestment. In order to cdculate theprojected figures foread
guestion, weassuned lognormd rate ofreturnin the stock maket. This pojeded Iognormd
distribution was used to @culate theprobability of achieving the taget income(as in
guestion 6 or example). A consuting team of professiond aduaries siggestedthe baisfor
the forecasting to be 2.5% for Inflation, 1.5%red return onLow Risk asst (we assune bonds
here), 4.5% red return an High Risk asse(assuning stocks) and 15%annud volatility. This
distribution ofthe euities investment is cdculated as follows. Assummg a variable axnual

interest rae with mean 1 and sandad deviation o, the expected eturn onan n-yea
investrent is also lognormaly distributed with mean 1" and sendard deviation o =
(GBI i)

Notethat here are various types ofrrisky assets,ike bonds ad equities for example,

but in redlity the® various investnent vehides differ manly in thar risk-return
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characteristics. Theefore, we simply described thecharacteristics ofthe® two assets- the
High Risk Assé and the_ow Risk Asse, ratherthan labdling them explicitly as bonds and
equities.

In summary, in this task wewere looking at the ‘same’ decision, throudp a numberof
formatswith identicd risk return dharacteristics. Thus,the ony difference between the
formatswas how infamaion aout herisk was presented, wich has notbeen usel bdore in

testirg framing effeds m risky finandal decision making

1.3. Results

Table 1presents heresults from thefirst pat of the questionnare, which isa sunmaised
listing of theissues indicaed & mos importart (ranked first) by 41 respordents the othe 12
did notanswe this questn). Olsen(1997)used similar methodolog.

INSERT TABLE 1 AROUND HERE

As can besee, response rdated to the stock maket volatility dominae in
importance. Thefirst wo categoriesacmunted br 56%of al top rankings and usudy
included sorne reference to a maket or economkc condition tha could @use alossin terms of
the vdue of theinvestnent. Appendix 2 presents a Ist of the top anked issues groupel
acording to the caegories presented in Table 1 Issues mentioned ont onceare not induded

Table 2 presentsthe esults from thethird pat of the questionnare, which asked the
respordents b evaluate the twenty two aspects (presented & question 1 to 22 of finandal
risk. The highest score was forthe qustion (risk fador) related to the possbility for very
largelossin rdation o the anountof moneg inveged for example, dueto large dropin share
prices). Sbvic (1987 asoidentified the potatial for large or catastrophidosses s a vey

important qualigtive fador contribuing to peception of risk. Thelast ®lumn presents he
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pared-samples t-test of the diference between the total scoe of ead risk factor and thetotal
scoke of thehighest ranking fador (which receved 5.70 mea scae). We usedthe pared-
samples t-testprocedure, because itcompares themeans of two vaiables br asinge groupn
our stug (this testcomputes the diferences betvween vdues d the two vaiables foreach case
and tess whehertheaverage differs from 0. Thetop risk factor (related tothe possibity for
very largelossin rdation © the anountof mone invested was rated sgnificantly higher
than dl otherfadorsand al thesedifferences wee statigicdly significant (p < .05)as shown
in Table 2. (An a level of .05 wa useddr al statigicd testsin this aticle, but br
informational véue we aso report the @ad p value of each test.)

INSERT TABLE 2 AROUND HERE

Anothe very important risk factor (ranked seand) was thefeding of lossof control
over the courseof theinvestment. Thethird issue according to therank order of importance
appears to ke thepossbility thattheinvestnment daes notincreese in valueand & a esultthe
individual might notobtain the desired reirementincome In generd, there was nat avery
subsantia difference beween theevaluationsof the variousrisk fadors— theaverage
responses ugy beween 3.8and 5.6.Theseresults indicate thd all factors (issues) that wee
includel in the questionnare were perceived & relatively important deerminants of isky
finandal decision making

Table 3 presents he average results for each risk frameincludel in the third part of the
guestionnare according the three dimensiors forevauation.In genea, the paticipants found
al our iisk framings as elatively useful, informaive, and sutable--the average ratings were
not vel dissimilar aaoss the éeven risk framingsalong the theecriteria (for example on
usefulness the minmumrating is 3.2 while themaximum is 4.92). @estion (framing) 4
received thehighestrating on average. This framing presentedrisk as vaiation beéween

cetain minimumand maimum values with sorre average in between, which is a god
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bdance between pasimony, informativeness, andtlarity in comparson o otherhighly
ranked contendes, like for example questions 1, 7, ad 11 §e2 Appendix 1 for their
desaiption). Thelast ®lumn presents he pared-samples t-test of thedifference between the
total mean scae of ead risk frame and the total sore of risk frame 4 (with the hidhest
average scoe). Frame 4 was ranked signifi cantly higher than dl otherframes andall these
differences were stetisticdly significant as shownin Table 3(p < .05).

INSERT TABLE 3 AROUND HERE

Notethat fames 1 and 7receaved higher rating than question 4on how wndestandable
is therisk information.Frame 1 recaved higher ranking because it s the only frame tha does
not ue numerca information, but at the gae tineit is the longst and met detailed
desaiption of thefinancial risks associded with the target finandal product. On othe hand,
frame7 was the shdestdesaiption (amongst the eleven frames) and hence this frame was
seen as vay undestandable dueto its simplicity. For example, frame 7, which receved the
highest rating on the Understandable dimension, describes the risk simply as “a 90% chance
thatyou will get back at least the amountof moneg you put n the ind.” Thesetwo frames(1
and 7) however, did notscoe very high on he othertwo rating dimensiors. Obviously,
frame4 struck the bet balance within the theerating scdesand accumulated thehighest total

SCokE.

1.4. Discussin

Theseltreported risk fadors weein line with our expectations @ncerning people’s worries
aboutinvestment risks and revealed few suiprises Themostfrequently reported tiskswere
related to gock maket volatility and general economic unaertainty, which was also obswed

in previous studes like the oneby Olsen(1997), who derived smilar risks related to
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investrrents in general. The new asped of our testwas to replicae thesefindings in the
contex of an investrent in astakdrolderpensionplan.Thus similar issues (aspeds of risk)
were perceived (by consumes) to caise variability of investnent returns n general and
retirement incomen paticular.

Theseond testwhich askedpeople to ealuate the potentialfactors thet could afect
people’s perception of the risk of finarcial produds providing retirement investrent, showel
moreinteresting tendecies. This gudy demongrated that the topanking risk factors were
related to the possbility for very large lossof theinvested mong (similarly to Sovic, 1987)
thefeding of loss of ontrol over the course of theinvestnent, and the possbility thatyour
investrrent does notricreasein valueso hat you do not rach your target retirement income
Theseresults indicae thet theseisaues shoudl bethefirst to beaddressed ly financial sevices
providers when deding with private investors &ad membes ofthe publicin general.

Finally, our third test, whch ocould be sen as themain focus of thisstudy, indicaed
the mostsutableway to present information abotiinvestment risk © the onsuners of
finanaal products. This test also aimed to suggethe best way to communcate financial risk
to laymenconsuners offinandal produds. Wha was redly original in this test wa the
framing of therisk charaderistics of oneparticular finandal product in deven different ways.
We are not avare of another example in theliterature, which investgates perception ofrisk
usingthis methodTheinformationframingthat recaved highest overall rating presentedrisk
as vaiation betveen certain minimumand maimum valles withanaveragein betwen,
which is agood bdanae between parsimonbus informative and clea way to present risk
information In geneal, theresults from tis test showel that on aerage the paticipants
found mos risk framings as rdatively usdul, informative, ad sutable In order to verify the
validity of theranking, and in paticular, to doubé check whether question 4 was indeel

perceived as bette (thanusual)way to present risk information, wedesigned an aditional
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test that pits this frame ayainst well established(in the lierature) ways toproberisk

preferences. The next sedion desaibes this sudy.

2. Study 2: Stability of risk prderences

This qudy testel whether therisk framingthat recaved highest ranking in the third pat of the
first dudy, also promps$ morestable isk prderences ove threemonts esting period in
comparson b sendad measures ofrisk aversiondiscussd in theliterature. We expected tha
the pesentation ofrisk as variation béween minimum, mean, and maxmum posible returns
on investnent, would have high tempoal stability in compaison to oher meaures dueto its
high scae onusefilness, compehensibility, and sutability. Thus, ths sudy aimed to
corroborate theimportance of thefindings in thefirst sudy, but also showethat peple @n
havestable isk preferences if we ask the right questions speific to therisk domain.

This mnd sudy aso testedthe stabiliy of various meaures ofrisk aversion. Thee
has be@ considerable interest in recent yeas in investgating the struture of human isk
preferences forvarious doicedomainsike econamic, socid, envionmenél, or helth risks
(Gooding 1975; Olen, 1997; Sovic, 1987; $ovic, Hschhof, & Lichtensten, 1989. The
samind work of Kahneman and Tveasky (1979 Tversky & Kahneman, 1974 also gavebirth
to thewholenen doman of behaviour finance (Thaler, 1993;1999 and reseachers
concentrated paticularly in studying choicebehaviour in vaious finandal adivities (e.g.,
Benatzy & Thder, 2001, 2002; Read & Loewendein, 1995) There is extensiveevidence that
risky decisions of this ype are affeded by various fectors like framing (Tversky &
Kahneman, 198}, theprocedures usd to elicit risk préerences (Tversky, Slovic, &
Kahnaman, 1990, or whetherthe isk is desdbed as agamble or as a man and vaiance

(Webber, 1997).
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This burst of esearch adivities, howeer, hadly addressed diedly the simple
guestions b wha extentour preferencefor finarcial risk ae stable trait of our ‘financial
personality’ or a by-product of theparticular finarcial situation weare fadng each time we
makesone risky finarcial decision.

There are two stands ofresearch on mesuring risk awersion. me usesithe
hypotheti@ quegions or @perimenal gambling data, and mos restrict attention to foms of
risk in which both gins and loses ae possble. Othe reseachers estimatethe isk avesion
paramete empirically for individual housholdsusing survey data on ed finangal behaviour
like investnent in risky assets or insurae purchases. Our study was designel as a suwvey
(questionnare), in which we usedvarious publshedin theliterature hypotheticd measures of
risk preferences. These meaures hawe been usedbefore in both experimental and surve

based methods

2.1. Ddails d the survey

2.1.1. Participants

Eighty-eight respondatswere recruited thraugh subjed pané in the Warwick University
Departmerts of Psychology (participantswho volunteeed to paticipate inour studies on
previoustests andgreal to be intuded in ar daabasefor futurecontads), and throwgh
public advertisemants. Each paticipant was paid£10for paticipation in the study. Sixty-nine
respondatsreturned thesecond survg after threemonts andthe eported results ae based
on this sampleFifty-five pe cent of theseparticipants wee stucentsand 45% were

employed. There were 41 femaleand 28male paticipants. Theaverage age was 28.8 (s.d.
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12.0, ranging from 18 t065. Themean agefor femdes was 27.9 (s.d. 10)7and for mdes

30.2(s.d. 13.7.

2.1.2. Method

We usedten diferent measures ofrisk aversion, presented in Apndix 3, in orcer to measue
the stabiliy of preferences acoss theemonts peiod. Thesemeaures representedthefull
sped¢rum of explicit selfreport hypothetich measures used in the lgrature like simple dired

guestions, dstract gambles, investment decasions, ad future sabry risks.

2.1.2.1. Questions 14 (Direct Risk, Direct Concern, Reldive Risk, Relative Concern)

Thesequestionsare rather simple and direct measures, beause thee are results showingthat
simple intutive meaures of lisk prderences caild be moe powerful predictors ofportfolio
alocation than sophigtated mesures based oneecnamic theoly (Kapteyn & Teppa, 2002)
Two of these questions measured risk attitudes with the basic questions “How much risk are
you prepared to take?” (Direct Risk) or “How much are you concerned about your financial
future?” (Direct Concern) and the pdicipants hd to ansver on ascde from 1 (not &all) to 5
(very much)to what extend the agree with thesestatenents. Thee were dso wo questions
about how peple peceive theirlevd of risk aversion in rdation © otherpeople— “Are you
moreor less willing to take risks than the average person?” (Rdative Ri) or “Are you more
or less concerned about your financial future than the average person?” (Rdative Concen)
and the paticipants had to ansver on thefollowing sa@le: 1- much less, 2- less, 3- the sane

as the aerage, 4— more, and 5- much moe.
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2.1.2.2. Question 5(Income Gamble)

Question 5 isawdl-known test by Barsky, Juster Kimball, and Shapa (1997),who
constucted ameasure of risk aversion by asking respondats abouthar will ingness o
gamble on lifetime inmme. By contrast, expeiments in the &isting literature ask peple to
gamble over spendhg or consunption and typicdly involve stakes thet hawe little impad on
lifetime lesoures. However, agamble whoseoutamme istoo smallto be neaningfully related
to consunption shoudl not require arisk premium, on nomative gounds,and theefore is nd
agood neasure of econamic risk prderence. So the pincipd requirementfor a question
aimed a& measuring risk aversion acording to Barsky et al. isthat itmustinvolve ganbles
ove lifetime in@me.In addition, ater pre-testirg, Barsky et al. mnduded that survg
respondats woutl bdter undestand incomethanconsunption loteries. Thethree questions
in this test, in the frst paegraph and then in &) and (b), sgparate therespandents nto four
distinct risk prderence categories, d@ending onthe @mbinaions ofthar answe's (see
Question 5 in Appadix 3): (1) rged the iisk to cut the (family) incomeby onethird in the
first questbnand aso rged therisk in (b)to cut heincomeby onefifth (20%);, (2) reject the
risk for onethird income cut in the frst queston but acept the possiblity for onefifth cut in
(b); (3) accept the possibity for onethird incomecut in thefirst quesion but rgect theone
hdf cut risk in (a); and (4 accept boh possbilitiesfor onethird income cut in thefirst
guestion and onehdf cutin (). These four categories can be ranked by risk sed&ing without
having to assuma paticular fundiond form for the utility function and Barsky et al. (1997)
provide four rumeical indices of rlative increasing risk seeking correspandingto eah
caegory respectively: 0.11, 0.36, 0.68,rad 1.61.In the aiginal sudy by Barsky et al., their

measurewas spnificantly correlated with variousdemogaphic fadors,and it was posiively
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related to risky behaviors, includingsmokng, drinking, failing to haveinsuance, and holdng

stocks atherthan teasuty bills.

2.1.2.3. Qusstion & Investment

Quesstion 6is usingthe sk presentation fomat tret received highest raing in Sudy 1 (which
expected to eveal more stablerisk prederences incomparson b the othe methods dsaibed
here). Here again we formulated thequestion as a long-term saving/investiment deision task
related to retirement incane povision. The paticipants wee given the opprtunity to either
invest heir money safely in bonds or m&e ariskier stodk maiket investment, which stand to
makemoremoney but mght loosesome mong too. They were asked hov mud of the
pensionfund would thg invest n sat bonds ad how mud they would you invest n the
risky stock maket. A table (see Appendix 3) shows the likgl outcome for diff erent
bond/¢ock mixtures. The question showea theexpected rtirement incomeand its varability.
Thepossble vaiability of the retirement incomewas exlainad by referring to the 95%and
respetively 5% confidence intervals of the income variability, i.e. maxmum and minmum
possble vdues ofthe inome, r which theeis 5% chane to be moe than the hidner or less
than thdower vaue respedively. On each row of the tdble thesetwo vdues wee placed on
the both dies of theaverage expected etirement inome. The confidence intewvals were
expressal dso in vabd terms ushg thewords vey likely. For example, the paticipants were
informed thait is vey likely (95% chance) tha their income will be bdow the higher vdue
and &ovethe lower vaue, and that theséwo values dhiange depending on te proportion of
the investment in equities.

In order to deive plausilde figures forthe variousemnomi variables we

implemented asimple econometic mode into a speadshests Monte Calo simulatorthat
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cdculates thdikely impact of changes in e&h vaiable on theotherfour variables. For
example, this mod can deive wha retirement ircome @n be expected from ceatain savirgs,
investrrent risk, andyeas to re¢irement (ime horzon), or wha are the possible potential
investrrent opfons ha could lead to he preerred retirement incomeThe sort ofbasisthe
professiond actuaiies sgestedwas 2.5%for Inflation, 1.5% ed return an bonds 4.5%red
return onstocks and 13% annud volatility. Therelationship betwen the annud allocaions
and theexpected eturnscan bedesaibed with two undelying parameters, which are mean
(savings) and vaiability (of futurereturns) The Monte Carlo simulatorallows oneto selet
theannud investment anountand the poportion of ones savimgs investedn therisky stock
market (lognormd rate o return) rather than the londs Thesimulators gves a possble
pensiononecan expect after diff erent yeas ofinvestment. It is assumethat an anuity that
provides 1/14 of thelump sumsavel each yea is purased. The distribution ofthe euities
investrrent is cdculatedas follows. Assunmg avariable aanual interest rate with mea 4 and

standad deviation o, theexpected rturn onan n-yea investment is also lg nomally

distributed with mean 1" and sendad deviation

o=u* (1) 1)

All projected pexsionnumbess (in pound$ were inflation adjused, i.e.,given in tems
of today’s money. This adjusimentis important when compaing figures for different ege
groups We have madethis example redistic, by predicting the likely size of a pensionfrom
savings of £3000 pr yea for four different agegroups 18-29 (B paticipants), 30-39 (12
paticipants), 40-49 (11 participants), and 50+ (8 participants). In order to accomplish this
scheme, we sent different version ofthe sirvey to eah of the four dfferent agegroups Thus
every paticipant receved different figures in thetablefor Question 6dependingon higher
age group (the othernine questions wee the sme for age groups) which gaveredistic figure

of possble rtirement inome & the age of 65 after 45, 35, 25, ad 15yeas ofinvestnent
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respetively. The example included in Appendix 3 showel the pojected etirement income

for the30yeas old aje group {.e., dter 35yeas of investrent).

2.1.2.4. Qusstion 7 (Postive Variance) and Question 8 (Negative Variance)

Questions 7 ad 8 test fo mean-variance type of risk avesion in bhegan and los donains
respetively. Each subgad had to skect one fom anongfive gambles. As $iown in Appadix
3, each gamble had two possble outomes, ad occurring with 50% pobability. Gamble 1
had asurepayoff, or loss, of £1600 dending onthe teament. Theexpected vdue in the
postive version inceased by £200 br each additiond gamble, ad the stadard deviation ao
increased. Here thelevel of risk is represented @& the standad deviation of expected paoff.
Participantswho were extremely risk aversewould sacifice expected paoff to avoid
variance, choosng the sue bet. A modeately risk-averse individual woull choosean
intermediatebe (Gambles 2-4). However, risk-neutrd or risk-seeking person would &1oose
Gamble 5, with an &pected eturn/loss of £2400Thus, arisk-neutral person will maxmize
expected pyoff by choasing Gamble 5, while arisk-seeking personwill choosea higher-risk
option even if it involves the sme orlower expected pgoff, soany risk-sesking person wi|
aso choosésamble 5. This test is taken from theliteraturewhere it was usd to measuresex
differences in atitudes toward financia risk (Eckel & Grossnan, 2003. In the oiginal
versionof the loss faming, some ofthe gambles ae postive and sone negaive, while in our
testwe madethegambles to ke ether dl postive (gan domein) or dl negative (lossdomair).
For the pupose of analysis, smilarly to Eckel and Grossnan (2002, we treatedthe number
of the subjects’ gamble choice as a continuous variable. The number of the gamble is an index
measureof the (continuaus) undeying risk level associded with thegambles. Thusgchoices

are discrete, but notcategorical. Eckel and Grossnan(2002 point outthat, dternaively, the
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andysiscould be ondwtedusingthe oefficient of variation of thegamble chosenby the
paticipant, which is a nonotont transformationof the ganble number with results identcd

to ushg thegamble nunber itself.

2.1.2.5. Qusstion 9(Postive Ganbles) and Question 10 (Negative Gambles)

Questions 9 and 10 usea sd of standad gambles, which ask peple to tioosebaween asawe
amountand arisky be (p chane of x) offering a higher gan with certain probability or
nothing. Participants wee askedto imagine m&ing choices between playing agamble to
receive an anountof maney and takirg a smallkr amountfor sure Each par of options wa
presentedas two pe chats. Thetwo regions d the pie dat representing the risky bet
indicate the two pobabilitiesfor gan versus nating respetively (see Appendix 3). Such
gambles are used to neasure risk avesion in nost bBboraory settngs. For example, Shubet,
Brown, Gysler, and Brachinger (1999 usedsimilar gambles to st wheher women ae more
risk aversethan men in fnandal decision-making In ou test, we usedfour payoff
magnitudes (£100, £200£300, ad £400)and four prokabilities 0%, 40% 60%, and 80%.
Each payoff was combined with eah of the four probabilities, thus aeding sixteen ganbles
in total. A sure amountfor each of gamble was generated by usng Equdion 2.

y=xp" (2)
wherey is the sureamountand the pospetis a"p chane of x." y (gamma) desaibes the
curvature of ahypothetia powe law utility function, u(x) = x,. y = 1 for arisk-neutrd
person. Small er values ofy denotegreater risk aversion. For each x, four values ofy were
used.Thevaues0.35,0.50, 065, and 0.8 weae useal to generate sue amounts forthe
gambles. Thus, the'risky" gambles were geneated usng the vaues 0.35and 050, which

makes theprospets sean compaatively undtractive. "Safe" gambles were geneated usimg
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the vdues of0.65and 080. (For the popudtion usel in this study, we obseved vdues ofy in
this rangein an unpublieed sudy from ourlabortory. Thevaues ofy were deduced from
choices betveen simple prospets and sug anounts.) Theideahere was that a maz risk-
averse person will tend choose the sure amounts in the “risky”” gambles and the prospects in
the “safe” gambles, while a more risk seeking person will tend to choos@so prospets in the
“risky” gambles. Of course, very risk-averse individual will chooseonly the sureamounts and
very risk seeking personwould dhooseonly the pospets. Thevaluesof y we usedwere
intended to allow br paticipants n the middé of therisk-aversion ontinuum b choosea
mixture of sue amount and risky prospets.

The assgnment ofvauesof y to gambles was sut that agiven vdue ofy occurred
only once for eat probability, and only oncefor eat presped amount.To map thevhole
surfaceof possble cmmbhnationsbeween the bur levds of pobability, prospe¢ amount, and
gamma, we needed a setof 64 ganbles (4xdx4). This required four different versionsof the
16 gambles test (pesenting dl paticipants with all 64 g@mbles would h&e been too
demandingtask). In order to accomplish this design,hie paticipants in each agegroup
(disaussed in the gwious setion desaibing the nvestment questbn) were randomly
assgned to ore of thefour versions Appendix 4 presents hefull list of 64 gmbles as they
were divided in four different sulséds. In ourtest, theindicaor of risk aversion was the

proportion of isky picksamongthe sixeen gambles.

2.2.Results

The mean risk taking for eady measurein thetwo testsis reported in Table 4. For the pupose

of andysis, wetregedthe numberof therespondats’ gamble choice as a continuous

variable. The rank numter of theanswe, or thegamble, is an indexmeaureof the
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(continuous) undeying risk level asso@ted with the particular measure(e.g., thegamblesin
Questions 7 ad 8) Chaces ae disciete but not etegorical. For example, for Questions 7 ad
8, we could hawe conduded thedternative andysis usng the coefficient of variation ofthe
gamble chosenby the sibjed, which is amonobnic transfomation of thegamble numter,
with results identcd to using thegamble numbe itself. The means presented in Table 4
indicate moe or less risk neutrieto risk-aversebehaviour. Thus, theDirect Risk measure
shows peferences in hemiddle ofthe sele, while the Orect Concern measureindicaes tha
people ae rather worried about her finandal future. Reldive Risk and Redtive Conaern
indicae thd the paticipants wae as mwch risk talers and mncerned about hefinanaal
future as theaverage person. ThelncomeGamble shows that the pacipants wee risk-averse
(recdl that the isk se&king range covers thecontinuumdefined by the oefficients0.11, 0.36,
0.68, and 1.61) Thelnvestment test suggests risk-neutrdity (the undelying choicerange is
from 1 b 11) while thePositive Variance and Negative Variance tests ndicate risk-neutrd
and risk-aversepreferences respectively (choice rangeis from 1 to 5) Anally, the Pogive
Gambles test demonsdte risk-aversepreferences, while theNegative Gambles indcae risk-
seking preferences (in both herisk prderence measureis the propottion of risky picks,
which vaies from 0 to 1) Notethat ths risksesking behaviour in the doman of losses
indicated ly the Negative Gambles test cordrms to hewdl -established prospect theory’s
value fundion (Kahneman & Tversky, 1979) which desaibes hunan risk preferences as isk-
aversefor gains and risk-sesking for losses.

INSERT TABLE 4 AROUND HERE

Table 5 presents he correlationsbetween themeasures in thefir st test andthe seond
test onduded dter threemonhs. We used the Spearman’s correlation coefficients because
some ofthe masures were quantitative variablesand sone were variableswith ordeed

caegories (like Questions 1-4 for example). All correlationsbeween the sime mesures
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aaoss tme were significant except for the Psitive Gambles, butthestrorgly correlated
measures (higher than 0.50) were Direct Concern askingdiredly how mud they worry about
theirfinandal future (r = 0.59), Relative Concen askinghow muwch peopleworry about har
finandal future in rdation to ohers ( = 0.57),thelncome Gamble (r = 0.60), and our
Investment test (r = 0.63). The strorgest correlation indicating highest risk preference stabiity
was forthe investment questbn, whic was ewen higher than the moe normativel jusified
measures proposd by Barsky et al. (1997 (Income Gamble) and Eckel and Giossnan (2002)
(r = 0.40 fa the Positive Variance testand r = 0.31 for the Negaive Variancetes).

INSERT TABLE 5 AROUND HERE

Surprisingly the ¢abarated method ér measuring risk peference developed by
Barsky at al. (1997)did not shav better tempord stability than ourinvestnent risk framing
and dsoit did notcorrelate significantly with othe risk measures aaoss tme except with the
Investment question ( = 0.33). Our investnent measuresignificantly correlated across tme
with threeothermeasures: Direct Risk (r = 0.25), Relative Rik (r = 0.41),and Positive
Gamble (r = 0.36), thus demonstitang better constuct validity. Note that the Positive
Variance testsignificantly correlated with four other risk measures: Direct Risk (r = 0.29),
Relative Rik (r = 0.33),and Investment (r = 0.38), and Negative Variance (r = 0.32),but its
tempodl stability was nd vety high (r = 0.40). Thus, n sunmaly, ourinvestment risk
measuredemondrated tte best overll peformance.

In geneal, the correlations between the diferent meaures aaoss tme (presented in
Table 5)are relatively low and only few were statstically significant. Thus this stidy showed
that dthoudh people can havestable peferences over time (if we ask themthe iight
guestions), theepreerences ae very spedfic to therisk danainsand theparticular

guestions
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Table 6 presentsthe correlationsbetween theten risk prderence meaures in thefirst
testonly, while Table 7 presents he correlationsbetween the neasures in heseond testThe
measures that hae the hghest nunber of significant crosscorrelationswith other measures in
both ests(in otherwords, havehigh testretest valdity) are the men-variance based
measures Investment (threeand four significant aosscorrelationsin the first and seond test
respetively and mos notably with Relative Rik and Rositive Variance in both test$ and
Positive Variance (five and four signifi cant crosscorrelations n the frst and seond test
respedively, and with Relative Rik, Investment, and Negative Variance in both &stg. This
resultindicates thatoneparticular frame d presenting information about fiandal risk, the
mean-variance based ore, taps muh degper into some gauineundelying risk preferences
that ould also baleected, in a moe or less dstotted way, by othertests. This @ssdomain
correlation suggststhatrisk preferences meaured usingmean-variance based meaures an
be usedas an indietor of risky behaviour in other finandal domains.

INSERT TABLE 6 AROUND HERE

INSERT TABLE 7 AROUND HERE

Relative Rik correlated significantly with three othermeaures in oth tests
(presented in Table 6 and Table 7 espedively): Direct Risk, Investment, ard Positive
Gambles. Thisindicaesanotherpossble stablemeasureof risk aversion,which implies that
people tend to pdgetheirrisk atitudes rdative to othempeople y doing sane sot of sogal
comparson) ingeal of using sone absolte tisk scde.

Anothe significant carelation replicaed in both éstswas the ngdive correlation
between the Pogive Gambles andthe Negative Gambles. Thisresult suggeststhat the
paticipants who wee risk-sesking for gans wee aso rik-averse for losses, which is a
behaiour explained by avaue fundion that isstegper for losses (which leads b loss

aversion) (seeKahneman& Tversky, 1979 Tversky & Kahneman, 1992 Thebasic risk-
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aversion ofgains and risk-seeking for losses comes outof Kahneman and Tversky’s prosped
theory due to akink in the véue function & thereference point (i.e., thestatus quo wesalth).
But it is notclear, of course why this corelation dould occur a thelevel of the individud---
in prasped theory terms, ths meas ha the curvature of thepostive and regative parts ofthe
value fundion ae correlated.

Note however, thatthe Negative Variance meaure demongrated sgnificant postive
correlation with e Positive Variance measurein both ests which could be dudo thevery
close sinilarity beween the two mesures (they were identical except for afew words n the
instruction). In thesetwo questions, he paticipants could esily remembe wha were their
answes and thustry to be consistent;while in the in the Pagve and Negaive Gambles, itis
much hader to remembe in how mary, out d sixteen seeningly randomgambles, onehas
chosenthe isky prosgeds.

Interestingy, the Barsky et al. (1997 sophsticaed and nomatively justified test
showa vey modest prformane by correlating significantly with none ¢ othermeaures in
the first test andvith only two messures in the second tesfpresented in Table 7 (Investment
and Nagative Gambles). Barsky et al. reported tha their meaurewas sgnificantly correlated
with vaiious riky behaviors, including smokng, drinking, failing to hawe insurance, and
holding stocks It is yet to beinvestgated to wha degreeour investment based meaue

correlateswith such risky behaviours.

2.3.Discussbn

Our condusion isthat itis dways better to usea multidimensioral measure of risk aveasion

(Grable & Lytton, 1999y employing various questions;or & least oneshould uge a domain

spedfic mean-variance based measure for risk aversion, beauseit is much essierto
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conceptualiee and peple seen to naurdly represent risk as vaability (i.e., risk implies
upsde potential &the cost of downside potdial). Themear-variance based meaurecomes
closerto theway peoplenaurdly think about heoveral risk in agiven activity or situation,
instead of simpk gambles with prokabilities which is much heder to conceptualise (see
Weber, 199 for adiscussion d this issue ad howpeople differ in theextend to whit they
weigh upsde vs. downside potdial, which can be even consdered as an ndividud
difference charaderistic). And if oneusesprobabilities, the it would bebest if intuitive
values ae usediike 50%or 99%for example (like in Questions 7 ad 8 hee). Note tha sone
theoists also onsder risk-return trade-off modelsmoreintuitively satisying thanexpected
utility measures (seeagan Weber, 199, for areview). Ealy risk-return modés in finance
also equéed iisk with variance and sut formdisaion iscompatibk with quadatic utility
fundion according to Markowitz (1952).

Grable and Lytton (1999) lament the lak of an instrument ly which finandal advisars
can assess thesk preferences of investors ad nde thereliance of these advisors on
demogaphic dharaderistics to asessisk atitudes. In this respet, we think thatthe deign of
our Investment mean-variance based measure could be usedas areasorable testof risk
aversion, which can beusel by finandal advisa's togive people optimal advice For example,
usinginteractive financial software, one could fix the saed amountand jug let theindividual
to manipulde the tisk levd and obseve theprojected eff eds onthe future incomepension
(with minimumAdownsice and maxmum/upside potential ixed a 99% pobability and the
mean bang a 50%chance of course. Fixing thedownsideand upstde potential and 99%
probability will also indicate to people the maximum “dread” and “catastrophic” potential

which acoording to Sovic (1987 are vita psychologcal risk dimensions.

3. Condusions
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This article describes two studies of the factors affecting consumers’ understanding of
financial risk. The first study investigated factors affecting people’s perception and
comprehensionof informaion aout herisksrelated to rdirement investrants. Frst, we
askedthe respondats D list posible risks related to heinvestnent in a pasionplan.
Sewond, weobtaine ratings of potentialfactors that could affect people’s perception of the
risk of finanaal products prouvding retirement investment. In the third setion, we asked
people to ete eleven different ways risk informaton @out he samefinarcia produd is
presented.The seond stidy demondrated tha the risk framing that receved highest ranking
in thethird part of the irst gudy, also promps morestable isk preferences ove threemonhs
testirg peaiod in comp@rison b sendad measures of risk avesion. Thus, lie seond test
subséntiatedthe importace of thefindings in thefirst gudy, but also shoed that peple @an
haverelatively steble risk preferences if weask them theright questions This result suggests
that isk prderences ae very spedi c to therisk domain

In summary, we revealed the tue (multi)dimensiordlity of risk perception by asking
people to gaeerate and reveal all possible fadors dfeding consuner understandingand
evaluation of inarcial risk. Even thoudn theresults from thefirst sudy donot foais on a
sinde issue bout risk peception, the theedifferent testsreveal the complex and
multifaceted naure of this ph@womenonThus, hesetests uncovwethe main aspets of
investrrent risk perception and show thé complexssue from many angles and poins of view.

Much of ourresearch gopears to berelevant to work currently being uncertaken by the
Finangal Services Authaity in United Kingdom HM Treasury, and indusry bodies.In
paticular, thefindings provide insght into how onsuners may read to thefrequency and

means ky which information and aviceare presented to them. W bdieve, theefore, it is
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importent that current policies on financial consumers’ savings are reviewed in the light of
theseresearch findings.

It is hopel that suficientinterest will lead to nore deailed lesearch that mght
ultimately result in consumers’ needs being met more effectively. This can be achieved if
finandal advisea's and piodud provides have a better understanding of consumers’ attitudes
to risk, and pply that knowledgeby mears d more gppropiate busnessprocessesand

communicaion methods.
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Appendix 1
Peception d Finandal Risk Suney

We are researching peopk's undestandng of finartial risk ascciated with invegment relaked to
retirement persion provision in Britain. The results from our study will provide us with sone
suggedions on how to communicae invegment risk to consuners of finarcial prodwcts egpedally
with relation to their stakeholder penson plans The quegionnaire is organised in three pats, which
will take you around30 min. to conplete. In thefirst part, we ask you to de<ribe your undestarding
of financial risk in the second patt, we woud like you to evaluae differert ways of presenting
information abou finanda risk and in the third part you hawe to edimate to wha extent your
percepion d financial risk is éfeded byvariousfactors.

Pat I. How do you undestandfinarcial risk?

Imagne that you are consdeling wheter to save for your reirement usng a stakeholder penson
which providesa nunber of differert invegdmentoptionsandyou hawe to sded the onewhichis mog
suitalde for you. The company manajing your stakehdder persion planwill offer arange of different
funds.Each fundwill hold oneor more typesof invegment, which may includedeposts, govemment
bonds,stocks andshaes Y ou neel to choosethe fundsin which your persion planwill be invested,
but the insurance company’s fund manager will select the individual investments to be held by that
fund. For exanple, you may choo® afundinveding in the shaes of UK companies but the fund
manager will dedde which companesare to beinduded.Y our income in retirementdepeds on how
well thee invesment paform. Eachtype of invedmentis expected to give adifferert retum. When
you inves you do not know how eah invesment will perform, but there are ways in which the
expeted outcone of differenttypesof invegment can be measured. One simple measure is the lewve
of risk assodated with each type of invedment  The return on higher risk invegments is more
uncetain — you may do very well or very badly conparedto lower risk alternatives andyou are likely
to see greder flucuaionin thevalue of yourinvegdment over time. On average, however, you shout
expet high risk invegment to provide a higher return over the long term.  Lower risk invegments
will tendto provide lower, more stale returns. You hawe to consder whether you are prepaed to
accet ahigherdegeeof risk for your savings orto take amore cauiousappoad.

In the space bdow, list thosethings tha first come into your mind when you think abou the risk
relaed to the invedment of your stakehdder persion plan Tha is, what factors come to mind when
you think of what might causeyour incone in retirementto vary. List the factors in the first column
andthenin the second ©lumn rankthein the order of importane. For exanple if youlist five fadors,
then1 shoud be the mostimportantand 5 theleastimportant Feé freeto write as much or aslittl e as
you wish put na anything atal!).

Facbr Importane

more:
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Pat Il. Facbrs dfecting your risk perceptions and financial decisions

The following twernty questions aim to undestand to what extent your perception of the risk of
financial produds affed your retirementinvesmentdedsions Asin pat I, asune you are 30 yeas
old and you are going to retire at 65. You hawe dedded to save £200 every yea untl you retire and
are thinking abou whatinvedment you could make. Listed bdow are anumber of different fadors
tha could affed the cedsions you make. Foreach ofthem pleasethink aboutthe extert to which your
dedsions might be affeded andcircle the appropriate nunberon the scde from 1 (nat at al affeded)
to 7 (very much dfeded).

1. Possbility for very large lossin relation to the anountof moneyinveged for example, dueto large
dropin slhare prices).

Not atall Very much
affeaed affeaed
1 2 3 4 5 6 7

2. Unfamili anity with a type of invegment (for example the foreign stock rather than UK stock, or
conpanystocks rather thangovemmentbonds.

3. Lackof knowledge éoutpaticular invegments for exanple the nvedmenss held and peormane
of each fund)

4. The unsuitahlity of paticular typesof invedment (for exanple sone peope might not want to
inved in shares in princdpd beauwsetheyare uncetain).

5. Lack of trustin the particular industy (for example peopk might believe tha telecom or high tech
indugry isundalde and can crash anytime).

6. Lack of trug in the paticular conpany in which you are inveding, which might depand onits
conpeitive postion, indwstry type — for exanple, Microsoft or Enron might be seen asunreliabe
conpaniesbecawsethey have been ecusedof ill egal businesscondud.

7. Lack of confidercein the future peiformance of the economy andbr the stock market This relates
to uncertainty about the growth prospeds for the ewnomy or othe fadors influencing the
performance d the sock market, which wil affed what your invegmentis woth.

8. Lack of confiden@ in the workings of the finandal markets (for example arising from conems
over accounting stardards).

9. Geneal uncertainty about invegment prodwcts in geneal (for exanple you might fed more
confortade savingin Imple poduds sud asdeposts or inveding in property).

10. Lack of trust in the produd provider (the financial sevices conmpany which sells you the
stakehoberpenson plan).

11. Lack of trustin the finandal advise who advisesyou abou your savings and invegments. (e.g
sone peopk might think that finandal advisas may try to sdl you produds which are not neessarly
in your bestintereds).

12. Feding of lossof cortrol over the course of the invedment (for exanple, would you know when
and beable o change yourinvegmentsto regpord to events df eding financial markets)

13. Theworry andanxiety tha may be caused if the value of yourinvegment decreases (for exanple,
you can nowsee daly fluctuatonsin the \alue of your invegment)
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14. Thefad thatinveding for a pensonis complex processand something you ae notused to dang.

15. Gncen as © whether you will losestate benditsto which you would ahewisebe antitled i you
did na save for your retirement

16. The pasbility that, event if your invegmentincreasesin value,it may still notbe enoudh to
provide aproperstyle d living after reirementin case of invedmentloss

17. The posshility that yourinvegmentdoes notincrease in value sothat you donot reach your target
reirementincome.

18. The fea that you might be making a wrong decision (for exanple, the invegment might not
pefform well and you would hawe been ketter off choosing anoherinvedmentor not saving at al).

19. Thefea that you may not be able to med the saving conmitment of £2000a yea in future yeas
or that you will not be aleto acess your savings urtil retirement

20. Theliquidity of your invesment— how easily you could get your cash, which is affeced by the
ablity to sdl quickly, the cegeeof invedor interest, capital markets tradevolume, and soon.

21. Equity or fairnes of the risk-benéit distribuons Where ther is arisk involvedit is much more
acceptaldeif theriskis corfined to individuds who have apotertial for persoral gain from taking the
risk. Are you (andyour dependants) taking the risk that everybody else takesin orde to obtain the
expetedbendits a others might get awaywith lesserrisk?

22. Likelihoodthatcaost of life (prices) will go extremely high dueto high inflation, which will make
you savings unabk to cover your life needs (in otherwords, te prices might increase somuchsoyour
penson would na beenowgh to provide you).

Pat Ill. Presentation d finandal risk information

Imagne that you are 30 yeas old ard you are going to retire at 65. Here you are offered the
oppotunity to inved your savings in a undthat will eventualy provide you with a retirement penson.
This invedmentfundis charaderized as modetely risky beaus it inveds 30% of your savingsin
Low Risk Assets while the other 70% of your savings are invegedin a High Risk Assts offering a
higher expected return but with greger uncertainty in the range of outcomes Note tha thesefigures
take into accountthe possble future inflaion. Asaume alsotha your annual sdary is £20,000andyou
save £2,000every yea untl youretire (thisis alowing for a contibution from your enployer andtax
relief on the anountyou pay). Let’s presume also that your planned retirement income is £10,000 in
todays money (in other words your target will be incressed each yea to cover expected inflation)
before tax. Here there are twelve ways (point 1 to 12 below) in which risk information abou this
patticuar fund andyour invegmentcould beexpressed andwe ask you to read themthrough carefully
andat the endwe as you to rate on a sale from 1 to 7, differert ways risk information is presenied
according to threecriteria:

o How risk information is most usdul for you to make financéal decisions relaied to your
reirement pension provision (which meanshow usdul is this risk relatedinformation for youin
helping you tink abou your finarcial future).

° How risk informaton is most undestanddle (which means whether you coud
straightforwardly interpretwhatthe nformation istelling you aboutyour finanes.

. How suitable for you isthe proposd fund dterrisk informationis described n theseterms.
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Herether ae 11 vays of describing your retrementinvegdment

1. Your invedment can be rated on a scde from 1 to 5 indicding on overal, how risky is the
invedments. For exanple, 1 is least risky and5 is mostrisky invesment Thes ratings of the risky
invegments (or funds) canalsobe deaibed in the following way:.

1. Very Cauious— provides geady return with minimal fluctuations.

2. Cauious — provides stealy returns however they will expeiene sonme degee of price
flududions.

3. Balarced - offers good gowth potential, butis sulject to awerage levels d price fluctuations.
4. Adventurous — returns may be expectedto be higher over longer terms but will be suljed to
greder flucudions.

5. Spewlative — offers excellentgrowth potenial over thelongterm but may be sulject to very
significant (wider) retumn fluctuaionsin the $orter term.

According to this sale your invedmentfund (desaibed at the begnning) can berated asnumnber 3 or
as “Balanced” investment. Note that this information just says that one investment than riskier than
anoher ard higher risk is expested to produce higher returns but with bigger variability of these
returns This lisk rating does notprovidea nunerical forecaging of expededfuture return.

2. The predse ampunt of your penson is unpredictable, beause of possble variation in invegmen
pefformane, bt it is very likely (more than95% chance, i.e. the 5™ percentil€) that your retirement
incomre cannot get bdow certain minimum, which for your fundis £4,153(so here we showyou the
minimum possble return).

3. The precise amountof your penson is unpredictable, but if you inved in this fund,thenon average
(50% chance) you can get more than £9,85 annwd retirement incone (i.e., what is the median
expetedpenson).

4. The predse anount of your penson is unpredictable, beaus of possble variation in invegmert
pefformance, but it is very likely (more than 95% chance) tha it will be béween certain minimum and
maximum valueswith sorre average in between. For instarce if youinved in this fund, thenit is very
likely (95 percent chance) that your annual retirementincorre will be more than£4,153andless than
£23,248,andon average (50 percent chancé you can get more than £9,825 (thus here we showyou
minimum, average, aad maximum possble returns).

5. When you inved in the fundthere is 10% chane getting less thanyou put in (sawe). Here we show
you the chance of a lossof the accunulated invedment so tha you get less money badk from your
penson fund hantheanountyou pad in.

6. There is 50% chance that you might not get the desred £10,000 amua penson (thus your
invedmentwill earn a eturn bebw what you exgad your target).

7. There is a90% chane that you will getbadk atleast the anountof moneyyou putin the fund.

8. If youinveg in the fund, thenthere is relaively high potenial (abowe 87% chan®) tha you will
gain 10% return (interest rate) on your invededsavings. Here we present the probability of gain — how
likely isit tha you will gain cetain return onyour savings for retirement

9. If you inved in this fund, there is less than 10% chane tha your inveded savings will not cover
your basc needs after reirement so tha you will nat be able to provide yoursdf (with food hedth,
and s$elter, which egimated to ccstatlead £5,000peryea) after retirement

10. Thee is a 48% chane that you will be able to recive £10,000annué penson — this is the
probablity thatyou can gtyour target retirementincame.
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11. The graph bellow presents the probablity distribution of the possble annud retrementincomes
that you can get from your invegdmentin the fund. In paticular, each bar on the graphrepreseris a
reirement income and how likely is to achieve that incore in conparison with the other possble
incorresatfter you retire. In other words, higherthe bars are, more likely is to get tha incone relative
to the dherincomes
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After you hawe real stattmens 1 to 11 (which were for the same invesment de<ribed at the
begnning) use the scalesbellow (ranging from 1 to 7) to indicae (by circling one of the numbers on
each scde) how useful (from 1-notatall usdul to 7-very usdul) ard how understandable (from 1-not
atdl understanddleto 7-perfedly undestandabie) istherisk information preenid in each datement
In the third column, rate how suitable for you is the proposed fund after risk information is desaibed
in theseterms (from 1-not at al suitadeto 7-perfedly suitabe).

Staement How Uséul How Undestandable How suitable is the fund
1 1 2 34 56 7 1 2 34 56 7 1 2 34 56 7
2 1 2 34 56 7 1 2 34 56 7 1 2 34 56 7
3 1 2 34 56 7 1 2 34 56 7 1 2 34 56 7
4 1 2 34 56 7 1 2 34 56 7 1 2 34 56 7
5 1 2 34 56 7 1 2 34 56 7 1 2 34 56 7
6 1 2 34 56 7 1 2 34 56 7 1 23 4 56 7
7 1 2 34 56 7 1 2 34 56 7 1 2 34 56 7
8 1 2 34 56 7 1 2 34 56 7 1 2 34 56 7
9 1 2 34 56 7 1 2 34 56 7 1 2 34 56 7
10 1 2 34 56 7 1 2 34 56 7 1 2 34 56 7
11 1 2 34 56 7 1 2 34 56 7 1 2 34 56 7
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Appendix 2

Risk factorsranked fir st by the iespondatsand grouped acocording to the fadors

Regondeat Written cecription ofthe risk Facor
1 Stodk market volatility
2 Market peiformance — recent IT rewlution hasmadethe f$ock markets
3 Much nore wlatile
4 Secuity of invegment
5 Stok market peformance Stod market
6 Long tem ewlution of thefinancial markets andthe $ock exchange |aiilit
7 Large, dobalstock market slumps voraiity
) . (35%), i.e.,
8 Fluctuations in the market relaid to
9 Stok market fluctuations possbilit
10 Market pefformanae for lar e>lloss
11 Sakty of invedment (stock volatilit y?) 9
12 Fal in stock market
13 Stok market crash
14 Previousconmpanypeirformane
15 ISAs
16 Stodk market variabiity ard poential crash
17 Vaue d my home
18 Econonic environment
19 Intered rates
20 Geneal costof living Econonic
21 World’s and specifically UK’s economy uncetainty
22 Intered rate fluctuaions (22%)
23 Recesion
24 UK emnony
25 Overall ecnonic conditions — growth of emnony
26 Everinaeasing oil and gspricesaffed the ast of living
27 Amountl inveg eah nonth
28 Monthly invegment cost (Sei\eglejrrg?unt
29 Wha can | afford to inves as% of incornre (1150)
30 How high you putin £££. The iisk of wha you ae investingin.
31 Maintain upsiandad o living— med bills
32 Precticesof invegmentcompary Charaderistics
33 Capaility of the fund manajer of the
34 Typeof fund invedgment
35 Recentpersionfunds aash conpany
36 Trustin thefund nanager and theinvesmentstratges (11%)
37 Loosing my job Sakbry/job
38 Redundacy uncetainty
39 Working peiiod/ Retirementage (7%)
40 Guarartees ofincome 1 live on
41 Toriskabaut pensonis very dangerous or my future
42 Not really undestanding the pioduct, therefore nocontol over how
much| neel to inved
| would wantto be nore involved and in control of high rise
43 invedments Others (15%)
44 Dedh o patner
45 Me ard my family’s health (if in serious health problems, would wish

46

to sdl my stock)
War
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Appendix 3

Measures d risk avesion usd in theseond sudy

(1) Peaseindicae hee how much iiskyou ae pepaed b take on as@efrom 1 (notatall — only
sure outcomes to 5 (very much):

Answer

(2) How much ae you corterned @out your finanda future? Indicate on asclefrom1 (notatall) to
5 (very much).

Answer

(3) Are you nore orless willi ng to take lisksthantheaverage pesorf
Indicate usng thefollowing sale:

1- much s

2-les

3-the ane & theawerage

4 - more

5 - muchmore

Answer

(4) Are you nore orless concened @out your finangal future thantheaverage persorf?
Indicate usngthefollowing sale:

1- much ks

2-les

3-the ane & heawerage

4 - more

5 - muchmore

Answer
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(5) Suppose that you are the only income earner in the family, and you have a good job guaranteed to
give you your current (family) income every year for life. You are given the opportunity to take a new
and equally good job, with a 50-50 chance it will double your (family) income and a 50-50 chance
that it will cut your (family) income by a third. Would you take the new job? Answer with YES or NO
here:

Answer:

If your answer to this question is “yes,” then answer only question (a) and if your answer is “no,” then
answer only question (b).

(a) Suppose the chances were 50-50 that it would double your (family) income, and 50-50 that it
would cut it in half. Would you still take the new job? Answer with YES or NO here:

Answer:

(b) Suppose the chances were 50-50 that it would double your (family) income and 50-50 that it

would cut it by 20 percent. Would you then take the new job? Answer with YES or NO here:

Answer:

(6) Imagine you are saving for a pension. You can either invest your money safely in bonds and get a
fixed rate or interest, or make a riskier stock market investments which stand to make you more
money but might loose you some money too. How much of your pension fund would you invest in
safe bonds and how much would you invest in the risky stock market (company shares)? The table
below shows the likely outcomes for different bond/stock mixtures. The average column says what
you can get on average. You are very unlikely to do worse than the minimum and very unlikely to do
better than the maximum (only 5% of the time). We've made this example realistic, by predicting the
likely size of a pension from savings of £3000 per year for 35 years. Which mixture would you
choose? Please tick one of the rows of the table below:

Tick ) Expected Retirement Income
one Bond/Stock mixtures

Minimum | Average | Maximum
100% bonds, 0 % stocks 11,000 11,000 11,000
90% bonds, 10 % stocks 10,750 11,500 13,000
80% bonds, 20 % stocks 10,500 12,500 15,000
70% bonds, 30 % stocks 10,250 14,000 17,500
60% bonds, 40 % stocks 10,000 15,000 20,000

50% bonds, 50 % stocks 9,750 16,500 23,000
40% bonds, 60 % stocks 9,500 18,000 26,500
30% bonds, 70 % stocks 9,000 20,000 31,000
20% bonds, 80 % stocks 7,500 22,000 36,000
10% bonds, 90 % stocks 7,000 24,000 42,000

0% bonds, 100 % stocks 3,500 26,000 49,500
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(7) In this dedsion tak, you hawe to sded one from among five gambles Eachganble has two
possble outcomes each occuning with 50% probability. The five gamblesare displayed below as pie
chats. The uppe and lower regon of each pie chat coregpondsto a 50% chane of winning the
anmount writtenin each regon. Imagne that a spnne is attached to the centre of the pie chart. For
example, if theimagnaly spinner is spun ard the pointer landsin the upper regon of gamble 1, the
outcome would be awin of £1600.If the painter lands in the lower regon, the outcome would also be
awin of £1600.Gamble 5 can bring you £4800if the pointer lands in the uppe regon or £0 if the
pointer lands in the lower region. Please choose which gamble (1 to 5) you’d feel most comfortable to
play and grcle the correspanding nunber.

Make this decision as you would do if you had to play these gambles for real.

1 2 3 4 5

@ £2400 £3200 £4000 £4800
W £1200 £800 £400 W

(8) Now imagne tha you are confronted with the same gambling situation, but you can only loose
money rather than gaining, or in the beg possble case you can bres&k even by not locsing. In this
dedsionta¥k, you hae b sdéed one fomamongthe ane five gamblesyou sav before. Howewer, the
upperard lower regon of each pie chat corresporids to a 50% chance of LOOSING the amount
writtenin each regon. For exanple gamble 1 hasa sure loss of £1600becauseboth regons of the pie
chat can make you loose£1600each, while ganble 5 can make you loose£4800if the painter lands
intheupperregonor £0if the pointer lands in thelower regon. Pleas choosewhich gamble (1 to 5)
you’d feel most comfortable to play and circle the corresponding number. You do not need to be
conssted wih your previous choices.

Make this decision as you would do if you had to play these gamblesfor real.

1 2 3 4 5

@ £2400 £3200 £4000 £4800
w £1200 £800 £400 w




Dimensionaliy of Risk Perception 48

(9) Imagine choasing between "receiving £30for certain” or a "50% chanceof winning £100". Which
option would you chose? Here you would hawe to imagne making choices betwveen playing a
gamble to receive an amount of moneyandtaking a smaller amount for sure. Each pair of optionsis
preenedastwo pie chats. Again, imaginethata spinneris atadedto the centre of the pie chat ard
after sgnne is spunyou will receive the moneywritten in the regon where ard the panter lands As
you can see, the pie chats onthe left will always give you a certain amountwhile the pie charts on the
right offer either a bigger anount or zero (the two regons represent the two probabliti es). Please
circle the pie chait you would prefer (the sute amountor the ganble) in each pair. Note that there are
no corred angvers ard your choice is a matter of personal preference but try to choo® which option
(sure anountor a gamble) you would prefer if thischacewas nadefor real.

Sure Amount Gamble

CRCRCRC
H e @
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(10) Now imagne dioosng betveen "loosng £30 r certain” or a "50% chane of loosing £100"(ard
hene there is a 50% chance of nat loasing anything). Which option would you choo®? Here you
would hawe to imagne making choices beween playing a gamble tha can make you loosean amount
of moneyandloodng a smaller anountfor sure. Each par of optionsis again preentd as two pie
chats. Pleasecircle the pie chat you would prefer (sure loss or lossganble) in each pair. Note tha
there are no correct ansvers ard your choice is a matter of persond preference, but try to choose
which option (sure loss or gamble) you would prefer if this choice wasmadefor red. You donot need
to beconsgsted with your previous daices

Sure Loss

[_
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Appendix 4

List of 64 gambles usedor the bur versions of Questions 9 ad 10 in $udy 2

Version Gamble X p y Y
1 1 0.2 100 0.35
2 16 0.4 100 0.50
3 45 0.6 100 0.64
4 75 0.8 100 0.78
5 25 0.2 200 0.77
6 50 0.4 200 0.66
7 70 0.6 200 0.49
1 8 105 08 200 0.35
9 25 0.2 300 0.65
10 20 0.4 300 0.34
11 160 0.6 300 0.81
12 190 0.8 300 0.49
13 16 0.2 400 0.50
14 125 0.4 400 0.79
15 95 0.6 400 0.36
16 285 0.8 400 0.66
1 4 0.2 100 0.50
2 30 0.4 100 0.76
3 25 0.6 100 0.37
4 70 0.8 100 0.63
5 2 0.2 200 0.35
6 30 0.4 200 0.48
7 90 0.6 200 0.64
5 8 150 0.8 200 0.78
9 40 0.2 300 0.80
10 75 0.4 300 0.66
11 110 0.6 300 0.51
12 160 0.8 300 0.35
13 35 0.2 400 0.66
14 30 0.4 400 0.35
15 210 0.6 400 0.79
16 255 0.8 400 0.50
1 8 0.2 100 0.64
2 7 0.4 100 0.34
3 55 0.6 100 0.85
4 65 0.8 100 0.52
5 8 0.2 200 0.50
6 65 0.4 200 0.82
7 45 0.6 200 0.34
3 8 140 0.8 200 0.63
9 3 0.2 300 0.35
10 50 0.4 300 0.51
11 135 0.6 300 0.64
12 225 0.8 300 0.78
13 55 0.2 400 0.81
14 100 0.4 400 0.66

15 145 0.6 400 0.50
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16 210 0.8 400 0.35
1 13 0.2 100 0.79
2 25 0.4 100 0.66
3 35 0.6 100 0.49
4 55 0.8 100 0.37
5 17 0.2 200 0.65
6 15 0.4 200 0.35
7 105 0.6 200 0.79
8 130 0.8 200 0.52
9 12 0.2 300 0.%0
10 95 0.4 300 0.80
11 70 0.6 300 0.35
12 215 0.8 300 0.67
13 4 0.2 400 0.35
14 65 0.4 400 0.50
15 180 0.6 400 0.64

16 305 0.8 400 0.82




Table 1 Suggested taracteristics ofinvestnent risk.

Dimensionaliy of Risk Perception 5€

Charaderistic Cdegory

Pecentage d Time
Mentioned Frst

Stok market volatility

Econonic uncrtainty

Sawed anount (expcure)
Chanmaderisticsof theinvegment conpany
Sakbry/job uncetainty

Others

35%
22%
11%
11%
7%
15%

Note: Themedian numbe of attributes mentoned per responant was thiee
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Table 2. Average ratings for the risk factors included in the third part of the questionnaire (the

questions are ranked in a descending order according to the mean). The last column presents

the paired-samples #-test of the difference between the total score of each risk factor and the

total score of the highest ranking factor (which received 5.70 mean score).

t-test (df = 55)

Risk Factor Mean ;
4

Possibility for very large loss in relation to the amount of money 5.70 - -

invested. (1.49)

Feeling of loss of control over the course of the investment. 5.20 2.05 0456
(1.31)

The possibility that your investment does not increase in value so that 5.20 2.58 0127

you do not reach your target retirement income. (1.49)

The possibility that your investment may still not be enough to provide 5.16 2.04 0459

a proper style of living after retirement. (1.63)

Lack of trust in the financial adviser. 5.13 2.27 0274

1.36

Lack of knowledge about particular investments. 5.07 2.73 .0084
(1.23)

Likelihood that cost of life (prices) will go extremely high due to high 5.04 2.62 0115

inflation, which will make you savings unable to cover your life needs. (1.32)

Lack of confidence in the future performance of the economy and/or 4.95 3.03 0037

the stock market. (1.33)

Lack of trust in the product provider. 4.93 2.59 0121
(1.54)

The fear that you might be making a wrong decision. 4.86 3.20 .0023
(1.46)

Lack of trust in the particular company in which you are investing. 4.66 4.07 .0002
(1.48)

The unsuitability of particular types of investments. 4.64 4.53 .0000
(1.43)

Lack of trust in the particular industry. 4.64 4.61 .0000
(1.38)

The worry and anxiety that may be caused if the value of your 4.63 3.65 .0006

investment decreases. (1.36)

Equity or fairness of the risk-benefit distributions. 4.39 5.62 .0000
(1.04)

Concern as to whether you will lose state benefits to which you would 4.30 5.34 .0000

otherwise be entitled if you did not save for your retirement. (1.52)

Unfamiliarity with a type of investment. 4.29 8.09 .0000
(1.52)

The fact that investing for a pension is complex process and something 4.21 5.73 .0000

you are not used to doing. (1.66)

The liquidity of your investment. 4.04 5.89 .0000
(1.39)

General uncertainty about investment products in general. 3.95 6.29 .0000
(1.65)

The fear that you may not be able to meet the saving commitment of 3.88 5.81 .0000

£2000 a year. (1.70)




Dimensionality of Risk Perception 58

Lack of confidence in the workings of the financial markets. 3.79 7.45 .0000
(1.36)

Standard deviations within parentheses.
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Table 3 Mean ratings for eadh risk frame (question) included in the seond pat of the
guestionnare (the questions ae ranked in a aesaending order according to the Total Sore).
Thelast olumn presentsthe pared-samplest-testof the diference beaween the total mea

scoke of ead risk frame and the total sare of risk frame 4 (vith the highest average scoe).

Risk Fame Usdul Undestandeble Suitable Totd Score t-test @f = 55)

t p

4 5.05 5.02 4.43 145 - -
(1.63 (1.69 (1.31) (4.00

7 4.20 5.32 3.66 13.2 2.10  .0405
(1.66 (1.69 (1.59 (3.79

11 4.58 4.91 3.85 13.0 2.19  .0331
(1.93 (2.04 (1.78 (5.50

1 3.84 5.21 3.98 13.0 232 .0238
(1.79 (1.81) (1.58 4.17

9 4.43 4.79 3.52 12.7 2.84  .0063
(1.7 (1.41) (1.49 (3.41)

5 4.21 4.91 3.48 12.6 2.92  .0051
(1.59 (1.55 (1.43 (3.39

10 4.40 4.93 3.49 12.5 2.82  .0067
(1.46 (1.51) (1.64 (3.69

3 4.04 4.75 3.68 12.5 3.70  .0005
(1.39 (1.50 (1.39 (3.29

2 4.09 4.71 3.48 12.3 417 .0001
(1.62 (1.60 (1.29) (3.37)

6 4.02 5.02 3.11 12.1 3.91  .0003
(1.77 (1.65 (1.40 (3.35

8 3.96 4.07 4.02 12.1 3.90 .0003
(1.55 (1.32 (1.21) (3.57)

Standad deviationswithin paenthes.
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Table 4 Mean risk levds chosenfor ead measure (question) in thetwo tests

. Test
Risk Measue First Second
Dired Risk 2.83 2.72
(0.82 (0.7
Dired Concern 3.70 3.64
(1.08 (1.08
Relative Rik 2.90 2.88
(0.86 (0.87
Relative Concen 3.16 3.12
(0.88 (0.92
Incame Ganble 0.53 0.55
(0.4H (0.49
Invegment 5.49 5.25
(1.88 (2.93
Postive Vaiarce 2.55 2.58
(2.09 (2.0)
Negative Variane 2.09 2.04
(2.29 (1.18
Postive Ganbles 0.39 0.42
(0.26 (0.26
Negatve Ganbles 0.70 0.65
(0.29 (0.29

Standad deviationswithin paenthess.
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Table 5. Spearman’s rho correlations between thefir st test and thesecond st conduted dter

three monhs (N = 69).

Secondlest

i c E’ o oo 5 98 28 08 0§

Y > = - =

s 88 2 38 BE 5 gE §E g2 5P

£ 88 =2 &8 =6 z cf 22 28 268
First Test o
Dired Risk 28 -.13 .30% -.06 .10 .23 .19 .00 -12  -07
Direa Concern -07 59** .03 A49%* .15 -.13 -.09 -01 -07 -02
Relative Rik A43** .05 A9** .08 .06 21 .35% 14 -.03 -.26*
Relative Concen -21  .45% .02 B57** .06 -.01 .02 .10 .02 .05
Incame Ganble .20 .20 23 -01 .60** .33** A7 .18 A7 -.20
Invegment .25* .15 A41** -.15 .09 63** .36** .08 .07 -.19
Postive Varnarce 29 -08  .33* -21 20 .38**  40** .32** -17 -.06
Neggtive Variane 22 -12 A2 -.14 .02 .06 .10 31x* .00 -.08

Postive Ganbles -04 .07 -35* -07 A3 -.26% -32** -19 .20 .06
Negative Ganbles  -.22 -.26* .02 -15 -16 .08 24* -03 -15 | 33**

Corrdationis significant atthe 0.® level (2-tailed).
Correlationis significant atthe 0. level (2-tailed).
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Table 6. Spearman’s rho correlations between the meaures used in thérst iest (N = 69).

First Test

X 2 = ® 09 o
= g8 § 28 B I 25 <& 2% st
T &85 £ $: 25 % 2% 33 2t BE
3 c Xz xo =0 2 o> z> o0 z0

First Test o

Dired Risk -

Dired Concern -.09 -

Relative Rik .58%* .02 -

Relative Concen -.05  .58* -.15 -

Incame Ganble .23 -.01 A2 -.01 -

Invegment .15 .01 .33** -.01 .14 -

Postive Valnarce 46** -.20 .34** -.19 A7 .28* -

Negative Variane .07 -.20 13 -11 -.03 -.01 .25* -

Postive Ganbles -12 .02 -13 -.01 -05  -35% .33 .02 -

Negative Ganbles .00 -.16 -.10 .01 -.10 12 .10 -18  -43*

Correlationis significant atthe 0.® level (2-tailed).
Correlationis significant atthe 0. level (2-tailed).
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Table 7. Spearman’s rho correlations between the measures used in the second test conduded

after threemonts (N = 69).

Secondlest

S @ = QL 0w )
= gt § Z§ gE P 2§ 55 28 it
8 55 = S5& 85 § BE §i BE BE
& 8 EB 3 =0 E o> z> 20 zO

Secondlest -

Dired Risk -

Dired Concern .06 -

Relative Rik Lo hid A1 —

Relative Concen -12 0 43% .04 -

Incame Ganble .18 .18 .16 .01 -

Invegment .39** .10 BH1** -.20 .25* -

Postive Valarce .18 .04 .39** -.02 .01 31* -

Negative Variane .16 .16 14 .02 14 .18 .29* -

Postive Ganbles -.13 .04 -.03 -17 .18 .04 .02 .18 -

Negative Ganbles -.08 .00 -.22 -.01 -.25* .06 -.33** -.16 -.39%*

Correlationis significant atthe 0.® level (2-tailed).
Corrdationis significant atthe 0.4 level (2-tailed).



