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Abstract

Loss aversion is one of the most robust findingshtve emerged from
behavioral economics. Surprisingly little attentiblowever, has been devoted to
nominal loss aversion, the interaction of loss aversiod amoney illusion.
People tend to think of transactions in terms efrthominal (monetary) values.
Real losses may therefore loom larger in peopleiglmwhen they lose money
than when real losses are hidden by purely nomga@hs. Using a survey
experiment with a large and heterogeneous samgehaw that evaluations of
housing transactions are systematically biased urglp nominal gains versus
losses.
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1. Introduction

Loss aversion is one of the most robust findinglsaee emerged from research in behavioral
economics (see e.g. Camerer 2005, Fudenberg 2D@8pite the wealth of evidence that
“losses loom larger than gains” (Kahneman and kyed®979), surprisingly little attention
has been given to the role of money in definingnerice points, and hence perceptions of the
gain and loss domains. Transactions involving momey simultaneously entail nominal
lossesandreal losses, but these need not coincide. Infdsepce of inflation, real losses may
appear as nominal gains. Nominal gains may “hidé'bbfuscate” real losses, while nhominal
losses may make real losses more salient. Nonosaés vs. gains may thus make real losses
more or less salient in people’s minds, and shéee effects of loss aversion on their
willingness to transact. For example, loss-avemsadowners are reluctant to sell their houses
at a loss. If, in addition, homeowners think abtvahsactions in terms of money, they are
even more reluctant to sell when the real lossalest (because they lose money on the
transaction) than when it is obfuscated by a mogeain.

To illustrate, consider Anne, who buys a house$200,000 in cash and sells it some
years later for $170,000. She makes a nominal (06sl5%) on this transaction. In an
environment without inflation, the nominal loss @@ponds to the real loss (15%). Compare
this with Ben, who buys a house (somewhere elge$200,000 in cash, and later sells it for
$220,000. He makes a nominal gain (of 10%) on tifaissaction. However, if accumulated
inflation in Ben’s environment is substantial (30%ay) over the holding period, the
transaction involves a substantial real loss (roudtb%). Anne and Ben face equally
disadvantageous situations in economic terms, eaith facing the same real loss (15%). If
they are equally prone to nominal loss aversion atdleast partly evaluate the
advantageousness of the transactions accordingpéther or not they lose money, Anne will
be more reluctant to sell than Ben. The reasohas the real loss is more salient to Anne,

who loses money, and less salient to Ben, who gaorey.

This paper uses survey experiments to investigate purely nominal (monetary)
representations shape perceptions of real losses.idéhtify the effect of nominal loss
aversion by presenting a given real loss as a rargain vs. nominal loss. More specifically,
we present subjects with a series of eight hypailehousing transactions, each involving
the purchase and subsequent sale of a house. Aectsbjtask is to evaluate the
advantageousness of each transaction. Using sesnami housing transactions is ideal for

investigating nominal loss aversion (NLA), becabs&ling periods in housing markets tend
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to be relatively long, allowing for substantial latfon to accumulate. The eight nominal
transactions actually represent four real transastieach of which is presented twice. In the
nominal losdreatment, a given real loss is combined with iofiation, so it is also a nominal
loss. In thenominal gaintreatment, it is combined with high inflation, gueing a nominal
gain, and thereby obfuscating the real loss if sadents evaluate the transaction in terms of
gaining vs. losing money. This technique allowstasconstruct an index of nominal loss
aversion (NLA index) for each respondent, showiogvIstrongly a person’s evaluations of
housing transactions involving real losses are esthdgy gaining or losing money.

We present results from two studies, both of wiare run using IiLEE, the internet
Laboratory for Experimental Economit&ach study uses a large subject pool recruited fro
a random sample of the adult Danish population. dédta set is exceptionally rich, allowing
us to match subjects’ choices from controlled tresit variation with measures of cognitive
ability, as well as detailed information about ®dt$ from official register data provided by

the National Bureau of Statistics (Statistics Derkna

Study 1 N = 732) presents subjects with scenarios involvae losses. We find that
for 17% of subjects, the nominal representationraeffect on evaluations. For about 60%
of our subjects, however, evaluations are systeadtibiased by nominal representations.
These subjects view real losses much more favorahbn they involve nominal gains. The
remaining respondents are noisy, but not systeaibticiased. We then discuss who is prone
to nominal loss aversion by investigating its secmmomic and psychometric correlates.
Demographic data include age, gender, educatioopme, and property ownership.
Psychometric data include the results of three lpapgical tests. The first is taken from a
standard intelligence test (IST, Beauducel et @lL02, which provides a measure of fluid
intelligence similar to an IQ score. The second mognitive reflection test (CRT, Frederick
2005), and the third is the Big Five Inventory (BEbsta and McCrae 1992) personality test.

We find that NLA is largely a cognitive phenomendmdividuals with higher
intelligence, as measured by IST scores (ISS))em® averse to nominal losses. However,
cognitive reflection, measured by CRT scores (CRBSyen more important than intelligence
in explaining NLA. This finding suggests that theykko nominal loss aversion is not so much

the difficulty of uncovering the real loss, buthat the impetus to do so. We also find various

1" The internet Laboratory for Experimental EconasW(itEE) is operated at the University of Copenfmge

See:http://www.econ.ku.dk/ceelilee/




socioeconomic correlates of NLA, including lessraian to nominal losses among those with

higher levels of education and higher incomes.

Study 2 N = 481) extends Study 1 in two ways. First, it addsnarios with real gains
such that we can compare evaluations of housimgdcions when they involve real losses
vs. real gains, and gaining vs. losing money. Reaggy, we find that evaluations strongly
respond to real gains vs. losses. In fact, aveexgliations more than double when moving
from an average real loss of 7% to a real gain%f(@bout 3.7 vs. 8.5, on a scale of 1-15).
Thus, as expected from the perspective of stanglesdomics, evaluations are responsive to
economic “fundamentals.” Surprisingly from the perstive of standard economics but in
line with the nominal loss hypothesis, we find tiparely nominal changes strongly affect
evaluations when they mask given real losses asnabigains (about 2.9 vs. 4.5), but have a
weak effect for given real gains (about 8.3 vs).8Thus, we find that the effect of gaining
money is substantially larger when it obfuscated lesses than when it simply increases the

size of nominal gains (as in the real gain treatroéstudy 2).

Second, Study 2 serves to shed more light on admig from Study 1 that nominal loss
aversion is largely a cognitive phenomenon. Studyésents the eight real loss scenarios
side-by-side on a single screen, while they weesgmted on separate screens in Study 1 (the
new scenarios involving real gains are also presenh a single screen). We expected the
more transparent presentation in Study 2 to rethebias observed in Study 1 and to weaken
the relation between NLA and cognitive ability. Wed that this is indeed the case. The bias
is reduced by about 50% for real losses (but resnhighly significant), and the correlation
between NLA and our measure of intelligence disappecompletely. However, the
correlation with cognitive reflection is essentfalinchanged. This finding supports our
conclusion from Study 1 that the impetus to uncdber real loss plays an important role,

which it is distinct from the difficulty of doingos

The paper proceeds as follows. Section 2 briefhexes the related literature. Section 3
presents the design of the experimental surveyiudimty our measure of nominal loss
aversion and our hypotheses. Section 4 presentesiiéis from Study 1, Section 5 presents

Study 2, and Section 6 concludes.



2. Related Literature

The expression “nominal loss aversion” (NLA) capsirthe idea that two behavioral
phenomena, loss aversion and money illusion, iotesgh each other. Our paper therefore

contributes to both of these literatures.

Loss aversion is the idea that losses loom largeebple’s minds than corresponding
gains, a phenomenon that can occur in risky otagskchoice (see e.g. Gachter, Johnson, and
Herrmann 2010). While Kahneman and Tversky (1978)usually credited with introducing
the concept to the literature, the idea had strem#tier economists as natufallounting
evidence in support of this view has accumulatezinfexperimental laboratory studies (e.qg.
Gneezy, Kapteyn, and Potters 2003), field experimmémg. Camerer et al. 1997, Fehr and
Goette 2007) and neuroeconomic studies (e.g. DérMagt al. 2006, see Camerer 2005).

Money illusion refers to a tendency to think abthé value of economic transactions
in nominal (money) terms. The key to money illusisrthat, as the price level changes over
time, real prices become obfuscated, but nominaépmremain salient. The idea has received
much less attention in the recent economics likeeathan loss aversion, perhaps because it
apparently contradicts the idea that economic ageptimize (see Howitt 2008, Tyran 2007
for surveys) Many economists cherish the intuition that moriysion is unlikely to have
important effects because they usually think at@asion in which it is commonly known that
all nominal prices and incomes are scaled by sameron factof. Contrary to this intuition,
starting with Shafir, Diamond, and Tversky (199&yidence for economic effects of money
illusion has been buildingFor example, various studies claim that moneitin can affect
valuations in financial markets (e.g. Cohen, Palkd Vuolteenaho 2005, Noussair, Richter,

and Tyran 2012) and housing markets (e.g. Brunnerma@d Julliard 2008). Fehr and Tyran

2 For example, Adam Smith (1759 [1982], p. 213):&"8uffer more [...] when we fall from a better to arse

situation, than we ever enjoy when we rise fromoase to a better.”

Before the advent of the rational expectationsltgion in the 1970s, money illusion was routinetyoked

by economists, perhaps because it seemed so netutem. For example, Irving Fisher (1928) devaied

entire book to the topic (see also Akerlof and IBhR2009, ch. 4). The concept has received moentatn in

the recent (economic) psychology literature (exgdSater, Gamble, and Garling 2007). While the $dou

this paper is how perceptions are affected by obsrig the price level, currency changeovers provide

another example of naturally occurring nominaltshié.g. Kooreman, Faber, and Hofmans 2004).

4 However, van Rooij, Lusardi, and Alessie (20flid that in a representative sample of the Dutoputation
about 22% of the respondents fail to answer exdbty question correctly (they ask: “Suppose thathie
year 2010, your income has doubled and pricesl @foalds have doubled too. In 2010, how much willl yo
be able to buy with your income?”)

5 Fiscal illusion, where tax framing obfuscategqs, is a related phenomenon (see Sausgruber yrach T
2005 for evidence from the laboratory, as well &8t€/, Looney, and Kroft 2009, and Finkelstein 206©
field evidence). In addition, various examples siirbuding” have been provided in research on par&t
prices (e.g. Brown, Hossain, and Morgan 2010, Mav@Greenleaf, and Johnson 1998).

3
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(2007, 2008) have argued that effects of monegidlu may be mediated by expectations and
be multiplied in the presence of strategic completaréty. Similarly, the effects of money

illusion may be multiplied when money illusion irdets with loss aversion.

The literature on nominal loss aversion is reldyivin. An exception is the much-
discussed phenomenon of downward nominal wageitygide. that workers react more
adversely to cuts in real wages when they comegalaith nominal wage cuts, rather than
when real wages are eroded by inflation (see Kalneinetsch, and Thaler 1991, Agell and
Lundborg 2003 for survey evidence, Fehr and G@&8a5 for empirical evidence). Evidence
of nominal loss aversion is also available for hogismarkets in the United States (e.g.
Engelhardt 2003, Genesove 2003, Anenberg 2011a fascinating study, Genesove and
Mayer (2001) find evidence that condominium owriarthe Boston area are reluctant to sell
when facing nominal losses, but less so when tesslels are masked by inflation as nominal
gains. Einio, Kaustia, and Puttonen (2008) find #g@artment owners in the greater Helsinki
area are reluctant to sell at a nominal loss aatl disproportionately many apartments are
sold exactly at the nominal buying price (with arer@mge holding period of about 6 years).
Some papers, however, refer to the concept withamting it explicitly. For example, the so-
called disposition effect (e.g. Odean 1998), aeewy of investors in financial markets to ride
losers too long and sell winners to early, has lmBmumented for nominal gains and losses
(i.e. without correcting for inflation). In anoth@&xample, Brachinger (2008) develops an
index of perceived inflation, showing how loss @in can affect perceptions of inflation.
Fehr and Tyran (2001) link their finding of asymneeffects of monetary expansion and
contraction to money illusion generally, but nonhiless aversion is likely to be the driving

factor for this result.

Our finding that nominal loss aversion is largelgagnitive phenomenon also relates to
research on intuitive and deliberative cognitivegaisses, which Stanovich and West (2000)
call “System 1” and “System 2”. In fact, Shafirat (1997) view money illusion as involving
two representations of a given economic transacome nominal and one real, which are
evaluated simultaneously. This view is consisteith ihe two-system model, where the
nominal representation is evaluated by System d tlaa real representation by System 2. We
expand on this view by focusing on loss aversidmene the real and nominal outcomes differ
not only in magnitude, but in direction. Followit@amerer (2005), we expect that nominal
loss aversion is primarily an emotional reactiorvegoed by System 1, as opposed to a



genuine preference more likely to involve SysterfiVBe contribute to that literature by
relating a measure of nominal loss aversion (thé Nidex) to both a measure of cognitive
reflection, which is essentially the tendency tdy ren System 1, and a measure of

intelligence, which can be thought of as a meastitke capacity of System 2.

The two most closely related papers to our studySrafir et al. (1997) and Weber et
al. (2009). We follow Shafir et al. (1997) in usiagurvey involving hypothetical scenarios of
housing transactions (see in particular their pwbR). We add to Shafir et al. (1997) by
investigating a wide range of socioeconomic anaipsgnetric correlates of responses, and by
focusing on nominal loss aversion. The housing tpes from Shafir et al. (1997) were
slightly adapted by Weber et al. (2009), who inelddthem as a follow-up to a
neuroeconomic experiment on money illusion. As iebat et al. (2009), we present each
housing transaction twice to each subject, but ¥iaeynominal representation. However, the
method and scope of our study is rather differeomf Weber et al. They analyze brain
activity within a small sample and focus on moni&ysion generally, while we present our
survey to a large sample of the adult Danish pajulaand focus on nominal loss aversion.
Key advantages of our sample include heterogeaettiythe availability of psychometric data,

as well as of officially verified socio-demograpldata.

3. Design

This section presents the design of our experinhesuavey. Section 3.1 describes the
scenarios presented to the subjects. Section 3fieg the index of nhominal loss aversion
(NLA index) for each subject, and Section 3.3 pnés®ur hypotheses for Study 1. Section
3.4 describes the sample and explains other progkaspects of the survey experiment.

3.1 The housing scenarios

Subjects are shown eight scenarios in which thegluete the advantageousness of a
transaction involving the purchase and subsequeetaf a house. The buying and selling
prices are presented in money (nominal) termssbbjects are also given information about

nominal percentage changes and changes in acceaulatation (price levels) over the

®  This view is consistent with neuroeconomic resiedry De Martino, Camerer, and Adolphs (2010), \fihd

that amygdala damage eliminates monetary lossiavers
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holding period, allowing them to compute real chesigrhe changes in the price level range
from 1% to 38%, and reflect plausible values foldirg periods between 1 and 20 years,
with low annual inflation. To illustrate, with anverage annual inflation rate of 2%,
accumulated inflation of 31% requires a holdingigebiof about 14 years. According to the
National Association of Realtors (2011), the typegoected holding period for home buyers
in the United States in 2011 was 15 years, so aclaied inflation of 30% or more is entirely

plausible®

Figure 1 presents an example of a housing scefi@ginslated from Danish). In this
example, the buying price is 2,000,000 Danish co@WPKK), and the selling price is DKK
2,515,200° The accumulated inflation during the holding pdris 31%. Therefore, this
transaction results in a nominal gain of about 25.8ut a real loss of 4%. Owing to the
accumulated inflation, the real loss appears asn@imal gain. Note that the text mentions the
nominal gain but not the resulting real loss. la gaired transaction, the buying price is the
same, but the selling price is DKK 1,958,400, ahd &ccumulated inflation is 2%. This
transaction gives the same real loss of 4%, buesine accumulated inflation is smaller than
the real loss, it also appears as a nominal losbodit 2%. Thus, a pair of scenarios holds the
real loss constant but varies the nominal dimenggrvarying the selling price) such that the
real loss is either salient (is presented as a malmoss) or obfuscated (is presented as a
nominal gain). All eight scenarios (or four paifsgve the same structure as shown in the
example. They also all use the same (round) byyirog, making the reference level salient.

Figurel: Example housing scenario (Study 1)

Maria bought a house for 2 million (2,000,000) DKK. Some years later she sold the house. In the
period she owned the house, inflation was 31% (i.e. over the entire period, prices in society increased
by 31%). Maria received 2,515,200 DKK for the house (i.e. 25.8% more than she paid for it).

How advantageous do you think that the purchase and sale of the house was?

Not at all 1.2 3 4|5 6 7, 8 9 10 11 12|13 14 15 Very

advantageous B IZ l? EI IZ IT IEI E E E E E E E E advantageous

" By telling subjects the accumulated inflation owee holding period, rather than an inflation rared a

number of years, we simplify the problem, elimingtpossible computational errors such as multiglyhe
annual inflation rate by the number of years of ewghip. This simplification also allows us to avoid
explicitly defining the holding period.

There is considerable heterogeneity across agggr Buyers aged 45 to 64, for example, have paated
holding periods of 20 years, compared with onlyearg for those aged 18 to 24. The overall averédd® o
years in 2011 is considerably higher than the @yeiE 8 years in 2006 (National Association of Rwal
2006), but the median age is also higher (45 yiea2811, versus 41 years in 2006).

°® A price of DKK 2,000,000 is equal to approximgtéR68,000.
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Analytically, the information available to the sabjfs includes the (constant) nominal
buying priceB, the nominal selling pric§;, wherej € {1,2,3,...,J} indicates the scenario
number, and the accumulated inflatiop with J = 8. The nominal change, in percentage

terms, isC; = (S; — B) / B. Using lower-case letters for real values, thé s is

o= ®

Real prices can in principle be measured in eitimets at the time of the purchase or
units at the time of the sale. We use the firstrapgh, which implies the same real units for
all of the scenarios. The real buying price is efeeb = B, and the real selling price is
s; =S8,/ (1+x;) . Inserting these values into (1) gives the reainge in terms of the

nominal change and inflation,

= . 2
€ 1+7; @

A computation of this sort is not intuitive, reqgsr some cognitive effort, and would be

handled by System 2 rather than Systeii Determining the sign of; is a less complex

problem, only requiring a comparison of the relatsizes ofC; andz;.

Tablel: Parameters for the housing scenarios (Study 1)

j S S -B C 7] c;

1 1,979,600  -20,400 -1.0% 1.0% -2.0%
2 2175600 175,600 8.8% 11.0% -2.0%
3 1958400  -41,600 -2.1% 2.0% -4.0%
4 2515200 515,200 25.8% 31.0% -4.0%
5 1,858,400  -141,600 -7.1% 1.0% -8.0%
6 2355200 355,200 17.8% 28.0% -8.0%
7 1,754,400  -245600  -12.3% 2.0% -14.0%
8 2373600 373,600 18.7% 38.0% -14.0%

j — Question numbeB — Buying price (DKK) = 2,000,00@; — Selling price (DKK);

C; — Nominal change (%}; — Accumulated inflation (%)r; — Real change (%)

% |t is a common heuristic to use the approximation C; — x;. The heuristic yields a good approximation of
the true real change in (2) when inflation is Idwf results in substantial deviations when inflatis high.
For example, the deviation is about 5 percentagetpadn the case of Ben (see second paragraph of
introduction), compared with a true real Ios&pa‘z (0.10 — 0.30) / (1 + 0.30) = 15.38%).
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Table 1 lists the parameters used in Study 1. Bse ef exposition, the table groups the
scenarios in pairs, i.e. for a given real loss jettb were presented with the scenarios in
random order). All transactions have the same lguyrice (of DKK 2,000,000), with
inflation ranging from 1% to 38%, and real lossaaging from 2% to 14%. Half of the

scenarios involve gaining money, and the otherihatilve losing money*

3.2 Index of nominal loss aversion (NLA index)

The NLA index is a measure of proneness to nomiosd aversion for each subject. We
construct the NLA index by calculating the diffecenn evaluations by a given subject in a
pair of scenarios with a given real loss, and ayiataover the scenarios. Thus, a subject
whose evaluations do not depend on gaining vaadosioney has an NLA index of zero. The
remainder of this section explains the specificsneisurement in more detail, and explains

that the distribution of the NLA index for noisylgacts is also centered on a value of zero.

For a given subjeate {1,2,3,..., N}, the perceived advantageousness of a housing

transaction is a latent variamg, which is mapped by some subject-specific funciipto
the measured variablgj = f,.(a;kj) e A={1,2,3,...,15}. Sincef; is specific to subjeat

we use a within-subject design.

The impact of the nominal representation on thduew@n of a given real loss is
measured by the difference in evaluations betweennbminal gain and the nominal loss
representations of a given real scenarifor a given subjeat Specifically, the nominal gain
represented by' € {2,4,6,8} is paired with the nominal loss representedi by j© — 1.

The differences;+ — a;- is the measured effect of the nominal represemtaor the real
scenariok, wherek = j* /2 € {1,2,3,...,K},andK = J / 2.
On the subject level, we create an index of nomias$s aversion (NLA index), by

averaging the differences between the nominal gathloss evaluations across all four real

losses,

K

l (ai(Zk) - ai(2k—1)>'
K k=1

Adding an error terna;; to each of the decisions gives the observed ifatesubject,

1 The parameters shown in Table 1 were also us&tuitly 2, which adds scenarios with equivalent geis.
For details, see Table 3.
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K
1
Vi=x Z(ai(Zk) + €0k — (ai(Zk—l) + 5i(2k—1)) > 3)
k=1

For a subject whose evaluations are independettiteofiominal representatiovk: Ea;, —
Ea;;,_1y = 0. Assuming errors centred on zeVa; Ee; ;) = E€;,_1y = 0. If the errors are
independent, thevik: E ;1) — £,x_1y] = 0, which implies thaty, = 0. By the same logic,
for a subject who is consistently averse to nomiogssesyk: Ea;y) > Ea;o—1), With the

implication thatEy; > 0.

It is clear from (3) that, for subjects who choasswers randomly or choose the same
answer for all of the questionBy,; = 0. Since the expected index is zero for both ratiand

noisy subjects, a positive index indicates a syateniias against nominal losses.

The aim of the NLA index is to provide a measurdlofsed) perceptions. However, a
given subject’s true perception of the advantageess of a housing transaction is known
only to the subject. As a result, it is not possitd provide incentives for truthful or correct
answers. Subjects can, however, be incentivizeghtwer the questions. We provided such
incentives by including the survey within a seridsincentivized experiment.In order to
receive their earnings from other experiments, extibjwere required to complete the entire

wave, including our survey experiment.

3.3 Hypotheses

Study 1 allows us to investigate two key hypothe$ée first is that presenting a real loss as
a nominal gain vs. loss biases evaluations, andséaend is that the extent of the bias is

negatively related to cognitive ability.

Hypothesis 1:For a given real loss, transactions involving a noah gain are evaluated

more favorably than those involving a nominal I{ibge average NLA index is positive).

If nominal representations have no impact on peiwep of real losses but respondents are
noisy, then the distribution of the nominal losem@on indexy is symmetric around O,
giving the null hypothesisHé:/,tY =0, with the aIternativeH/],:/,tY # 0. If subjects are
systematically biased towards nominal gain repitasemns,Y is asymmetrically distributed,

with greater mass to the right of O giad > 0.

12 Details on the overall structure of the interagperiments that have been run contemporaneoustythé
survey can be found http://www.econ.ku.dk/ceelilee/description/
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Hypothesis 2:Subjects with greater cognitive ability respondsleath their evaluations to
the presentation of a given real loss as a monegaiiy vs. loss (the NLA index is negatively
related to cognitive ability).

We expect cognitive ability to influence nominat$oaversion in two ways. First, cognitive
effort is required to compute the real changes,thnde with lower cognitive ability are thus
more likely to base their evaluations on nominarges. Second, previous research suggests
that greater cognitive ability is associated widiss aversion to losses generally (see for
example Benjamin, Brown, and Shapiro ForthcomiiMyreover, the measures we use seem
to be predictive of biases in decision making inegal. For example, Oechssler, Roider, and
Schmitz (2009) and Hoppe and Kusterer (2011) shmat tespondents with higher CRT
scores are less prone to a number of biases {&eonfidence).

To test hypothesis 2, we use the linear model

y=Xpg+n,
wherey is anN-dimensional vector of NLA index values for the mats,X is theN x M
matrix of explanatory variables, including the I$Ihtelligence Structure Test Matrices)
measure of fluid intelligence and the CRT measudireognitive reflectiong is theM length
vector of regression coefficients ands the N-length vector of errors. Our hypothesis
concerns the coefficients for ISS and CRgs andp-rg, respectively, and we expect that

biss < 0 andpcgrg < 0.

Study 1 also investigates socioeconomic and derpbgraorrelates of NLA (i.e. which
sorts of people are particularly prone to nomir@sl aversion). Our analysis is rather
explorative in this respect, but we discuss theighility of our results in light of previous

research when presenting the results.

3.4 Procedures and sample description

The data presented in this paper were collectgobesof the ILEE (internet Laboratory for
Experimental Economics) project developed at thévéisity of Copenhagen. The project
develops a “virtual lab” approach by constructingiaternet platform to conduct economic
experiments with a large and heterogeneous samaendrom the adult Danish population.
The experiments follow the standards in experimestanomics (e.g. no deception, payment
according to choices) and use the same procedemgswith respect to instructions) as in a

conventional laboratory experiment, but subjectkenehoices remotely, over the internet.
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Several waves have been run since 2008 (hnumbekEdfiliLetc., one per year), and each wave
consisted of incentivized experiments and non-gaivey parts. Subjects earned on average
around €35 per wave.

Study 1 was run as part of iLEE2, and Study 2 asqgfaLEE3, while the psychometric
measures were elicited in iLEE1. Collaboration wiftte National Bureau of Statistics in
Denmark allowed us to recruit a random sample, dritam the adult population, for iLEE1,
and to match subjects’ responses to detailed sumimenic datd® Study 1 was randomly
assigned to a subsample of iLEE2 participants. Wg analyze the data of subjects whose
identities we can verify, resulting in a sample7/82 subjects for Study 1 and 481 for Study
21 The psychometric (and socioeconomic) data ardabtaifor all subjects in both Studies
reported here, with mosiN(= 399) of the subjects participating in Study 2ihg participated
in Study 1 one year earlier, while some had hbt(82). As a consequence, our sample for
Study 2 includes subjects who are experienced thighsurvey experiment (had seen the
scenarios one year before) and a control grouplgksts who are not. However, subjects did
not receive feedback on the surveys in any wave.d&elot find that inexperienced vs.
experienced subjects provide significantly différemaluations on averagetést,p = 0.463),

and we therefore merge the data in the analysmabel

The subject pool used in this paper is highly legeneous and captures a large amount
of the underlying variation of the Danish populatwith respect to important socioeconomic
variables. All age and educational groups are vegltesented, although the highly educated,
the high-salary earners, and middle-aged people soenewhat over-represented.
Nevertheless, the participation rate and degreemesentativeness of iLEE is similar to that
of the CentERpanel (Hoogendoorn and Daalmans 2808r example, in Study 1, the
subjects are divided fairly evenly by sex, with 49%ale and 51% female. All major

education levels are represented, from 9-10 ydarasic education to more than 4 years of

3 For more detailed information on iLEE1 and theruwiting procedures used, see Théni, Tyran, and
Wengstrom (2012).

Since subjects participate remotely (over therimtt) and are anonymous to us, we do not knowhehé¢te
respondent is the person we invited. There is thuigsk that we match a respondent’s choices with th
register data of some other person (e.g. a chitthe@intended respondent). To prevent such a mmate
ask the respondent for his or her age and genddedteginning of each wave, and check if the nespo
matches the data in the register. This techniqneeseo validate the respondent’s identity, sindgjects do
not know that we have this information from theisegy. Validation was successful for 97.5% of satge
who were allocated to Study 1. We only use datafralidated subjects in both studies.

As with the CentERpanel, subjects tend to be nemhécated than the overall population, with some&wha
higher incomes and a narrower age distributions Thfference is not a problem, however, becauseaivar

is not to draw inference about the overall Danispytation, but rather about the way in which norhloas
aversion varies with cognitive and demographic abti@ristics.
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higher education. The average age is 47.3 years,tta average annual income is DKK
310,000, with a maximum of more than DKK 1.8 miflicAbout 62.7% of respondents own
real estate.

4. Results (Study 1)

Section 4.1 shows that nominal loss aversion isncom and that the evaluations of housing
transactions are strongly shaped by whether theglvie gaining vs. losing money. In

particular, we find in Study 1 that most peopleoiat60%) have an NLA index biased away
from zero. Section 4.2 shows that the extent taclvihespondents’ evaluations are affected by
gaining vs. losing money correlates well with secienomics (like age, gender, education,

and income), and is strongly related to respondeatmitive abilities.

4.1 Nominal gains vs. losses bias evaluations

Figure 2 presents our first main result. The figash®ws that the distribution of the NLA
index is clearly asymmetric, with the mass of obatons to the right of zero. Of the 732
subjects, 16.9% had index values of zero, compargd10.2% with values below zero, and
about three quarters of respondents (72.8%) withegaabove. Thus, we observe that a
substantial proportion of subjects (about onex) do not seem to be affected by the nominal
representation. About one in ten subjects has ativegvalue, which is not in line with our
hypothesis. We believe that they are the resulh@m$e, perhaps random errors that have
resulted in an average NLA index below zero. Ifaggsume that a similar proportion (one out
of ten) of the observations with NLA index valudsoge zero is also due to noise, we infer
that about 60 percent (i.e. 72.8% — 10.2%) of suibj@are systematically biased in their
evaluations by the nominal representation. TheameeNLA index value is = 3.36, which is

clearly biased away from zetdResult 1 summarizes our findings.

RESULT 1: Evaluations of transactions involving real losses aystematically biased by
nominal representations, with nominal gains indgcmore favorable evaluations. The NLA

index is biased away from zero, and the distribubdbNLA index is asymmetric.

® The 95% confidence interval fax, is (2.90,3.85), using a Schlag (2008) exact test, a9, 3.65) with a
t-test. Ay? goodness of fit test rejects equality of proparsi@bove and below zero with= 0.000, and a
null hypothesis of equal probability of non-zeraéx values being above or below zero is rejected by
binomial test withp = 0.000.
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Figure2: Distribution of the nominal loss aversion index
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RESULT 2: Nominal loss aversion is a cognitive phenomenonA Nihdex values are
strongly related to cognitive reflection, and téeaser extent to intelligence.

Table 2 presents regressions of the NLA index amnveasures of cognitive ability (ISS and
CRYS), to test whether NLA is a cognitive phenomeraamtrolling for various factors (e.g.
decision time, respondents’ socioeconomic charatites, personality). Our discussion in the
next few paragraphs focuses on cognitive abilitgcti®n 4.2 discusses other correlates in
more detail.

Column 1 presents a minimal specification that $&suon cognitive ability and
cognitive effort. As a rough proxy for cognitivef@t, we used decision time, i.e. time spent
evaluating the eight scenarios in the survey. Megage time spent was 3.4 minutes, or about
25 seconds per question. The measures of cograbigy we use are IST (the Matrices
subtest of the IST-R 2000, which is a standard oreasf fluid intelligence; see Beauducel et

al. 2010) and CRT (a measure of cognitive reflegtaee Frederick 2005) scorésST scores

" Permission to use the IST-R Matrix test was ptediby the Dansk Psykologisk Forlag.
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can range from 0 to 20 and are approximately ndyndistributed (avg. 8.8, sdev. 3).
CRT scores can range from 0 to 3, and the distabuif CRT scores is fairly uniform (avg.
1.6, sdev. 1.1). The two measures are relateddmitie clearly different aspects of cognition.
In our sample, the pairwise Pearson correlatiorfficeent between CRT and IST scores is

0.30, and highly significant.

Table2: Correlates of nominal loss aversion (Study 1)
Nominal Loss Aversion (1) 2) 3) (4) (5)
Time spent on all questions -0.278*** -0.264*** -0.282 -0.287*** -0.291***
(0.055) (0.059) (0.056) (0.056) (0.056)
Cognitive reflection score (CRS) —0.847*** —0.797*** 0-685*** —-0.689***
(0.129) (0.133) (0.135) (0.135)
IST Matrix inteligence score (ISS) —0.133*** —0.130* —-0.125*** —-(0.122**
(0.045) (0.045) (0.048) (0.048)
High school or vocational education -0.302 -0.347 66.0 0.001
(0.492) (0.476) (0.472) (0.467)
Short or medium tertiary education -0.855* -0.610 60.4 -0.413
(0.488) (0.475) (0.470) (0.470)
Long tertiary education -1.724*** -1.057** -0.565 -0492
(0.533) (0.517) (0.515) (0.520)
Age 0.130** 0.136**
(0.062) (0.061)
Age? —-0.001* —0.001**
(0.001) (0.001)
Female 0.879***  0.743**
(0.286) (0.310)
Gross income -1.652** -1.448*
(0.743) (0.741)
Property owner -0.131 -0.237
(0.308) (0.304)
Personality (BFI) No No No No Yes
Constant 6.801***  4.929**  7.220** 3.812** 4.029
(0.496) (0.493) (0.610) (1.469) (2.450)
F -test 31.969 8.977 17.242 11.449 8.783
Prob. >F 0.000***  0.000***  0.000***  0.000***  0.000***
R2 adjusted 0.104 0.032 0.106 0.126 0.131
N 732 732 732 732 732

The table shows OLS estimates for the NLA index in Study leprashdent variables include the numbér
minutes spent answering all of the questions. The cogmiiviables include a cognitive reflection test score
(CRT, 0-3) and a measure of fluid inteligence (IST-R Matbix20). Demographic variables include three
education dummies, age and age squared, a gender dummgeigadions of Danish crowns) and a dummy
for property ownership. Controls for personality, using Big Five Inventory, are also included. The figures
reported are coefficients, with robust standard errorsaireptheses below each. Significance at 10% is
denoted by *, at 5% by **, and at 1% by ***.

18 A skewness/kurtosis test fails to reject normgalitith p = 0.135.
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Column 1 shows that nominal loss aversion is lessqunced among subjects with higher
cognitive ability. We find that the coefficients rfdoth the CRS and ISS are highly
significant, with point estimates @y = —0.847 and fgq = —0.133, respectively. These
effects are remarkably strong. For example, arease of one standard deviation in the CRS
reduces the NLA index by about 28% (or 0.95 poinfsjhe average index value. For the
average subject (with time spent 3.4, and ISS 8#&J)ing a CRS of 3 rather than 0 reduces
the NLA index by more than half, from about 4.7atoout 2.2. The analogous effect of ISS
(again evaluated at the averages of CRS and tierd)sis smaller than the effect of CRS, but
still substantial. We find that a one standard dgen increase in ISS reduces the NLA index
by about 12% (0.42 points).

Column 2 in Table 2 regresses the NLA index on atioc without CRS or ISS, while
column 3 combines the two. We discuss the effetisdacation in more detail in the next
section, and focus here on how robustly cognitivditg predicts nominal loss aversion. We
find that even controlling for education, the effeof cognitive ability remain strong in

column 3.

Column 4 adds controls for other demographic datspecification (3), and column 5
adds controls for personality. In both cases, suitistt and significant correlations remain

between cognitive measures and the NLA index.

Figure 3 illustrates that respondents with highBSCGare less prone to nominal loss aversion.
The figure shows distributions of the NLA index &ubjects with particular CRT scores. For

subjects where CRS = 0 (upper left panel), abouh8% index scores of 0, while more than

84% have positive values. The percentage of suhyeith NLA index values of 0 increases to

about 11% at CRS = 1, to 18% at CRS = 2, and to @8B@RS = 3. At the same time, the

percentage with positive index values declinesbimua80%, 70% and 59% for the respective
CRT scores.

In summary, the discussion above shows that NLAtrisngly related to measures of
cognitive ability taken approximately one year bef&tudy 1 was run. The correlation of
NLA with CRS is especially strong. This finding éensistent with the idea of an intuitive
response from System 1, which evaluates transac@agording to whether they involve

gaining vs. losing money.
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Figure3: Nominal loss aversion index by cognitive reflectsmore (CRS)
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4.2 Who is prone to nominal loss aversion?

Table 2 also provides information about who is prao nominal loss aversion, i.e. the

socioeconomic correlates of nominal loss averdiéa.summarize our findings in

RESULT 3: Highly educated individuals are less averse to mainiosses than others, but
the correlation disappears when controlling for odge abilty and demographic
characteristics. Several of these characteristiosturn, are significantly correlated with

nominal loss aversion.

Columns 2 and 3 of Table 2 show the correlatiowbeh the NLA index and education,
represented by three dummy variables (with basica&ibn as the left-out category). Column
2 controls only for the time spent, while columads controls for cognitive ability. We find
that having short and medium tertiary education {@p4 years of higher education) is
marginally significant without controls for cogmé ability. When cognitive controls are
added, however, it becomes insignificant. Longidagyteducation (more than 4 years of

higher education) is highly significant. Even witlognitive controls, completion of long
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tertiary education is associated with a reductiothe NLA index of about a third (1.1 out of

an average index value of 3.4).

Column 4 adds demographic controls for age, gengerss income and property
ownership, using official register data. When thesgiables are added, all education
variables, including long tertiary education, cedesebe significant. This effect is not
altogether surprising, since long tertiary educai®correlated with some of them, including
in particular incomé? Column 5 adds controls for personality, which @b affect the results
(and we find no significant correlations betweea BFI personality variables and the NLA

index).

Columns 4 and 5 in Table 2 show that the NLA inagetxally increases with age, but at
a decreasing rate, which eventually turns negafieeording to model (5), NLA is minimal
(an index of about 2) amongst the youngest subjpetaks at age 51 (about 4 points), and
falls back below 3 points by age 70. Although tha:1-monotonic relationship is surprising, it
is consistent with the raw index values, which steowse and then fall in the index as age
increasesPrevious research (e.g. Gachter et al. 2010) stg)gleat general loss aversion
increases with age. This view is consistent with ititial increase we observe, but not with

the reversal of the trend at higher agfes.

Column 4 in Table 2 shows a surprisingly large highly significant difference in the
NLA index between men and women in our sample. dleeisome evidence that women are
more loss averse in general then men (Croson areezyn2009), and our results are
consistent with this finding. A possible explanatifor the gender effect observed here is
personality differences, which have been founddglonounced in previous research, and

there are significant gender differences in ourpleft To test this explanation, column 5 of

% The pairwise Pearson correlation coefficients female and for gross income are -0.11 and 0.21,
respectively. Both are highly significant.

Kovalchik et al. (2005) find similar levels ofde aversion for elderly people (average age 82)students
(average age 20) in their sample, but their eldsulyjects are highly educated relative to their gugrip.
Elderly subjects in our sample also tend to bellsighducated. Subjects over 70 are significantly erliely
to have competed long tertiary education than tlagsel 70 and undey? test, p = 0.006).

In line with other studies (see e.g. Costa, Tegiemo, and McCrae 2001), men in our sample terzbtless
agreeable (avg. of 31.1 vs. 33p/75 0.000) and less neurotic (avg. of 16.8 vs. 21.6,0.000) than women,
while there are no significant differences withpest to conscientiousness (avg. of 33.5 vs. 38:00.201),
openness (avg. of 27.0 vs. 2755 0.250) or extraversion (avg. of 30.9 vs. 3@.£,0.085). All comparisons
based on two-sidedtests.
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Table 2 includes controls for personality, using BFI. The gender difference is somewhat

reduced (falls from 8.88 to 7.43) but remains laagd significant?

Subjects with higher incomes are likely to have en@xperience with financial
investment, and such experience may help to overainas like aversion to nominal losses.
Based on model (4) in Table 2, this appears tohkectise, even controlling for cognitive
ability, education, age and gender. With an avegagss income of about DKK 310,000, an
income increase of one standard deviation (abouk RB5,000) reduces the NLA index by
about 10% (0.32 points).

A related variable is property ownership, which Idoconceivably be associated with
greater experience of buying and selling propextyd hence less aversion to nominal losses.
Various authors have argued that experience watistctions helps overcome anomalies (e.g.
the endowment effect, see Engelmann and Hollar@ #ixla discussion). Columns 4 and 5 of

Table 2 show, however, that we find no evidencestmh a relation in Study?.

5. Study 2: Nominal versus real gains

Study 1 focused on the evaluation of real lossesnwpresented as involving gaining vs.
losing money. Study 2 extends Study 1 by addingrettse identical scenarios, but with real
gains instead of real losses. The change from éhakloss to the real gain domain should
induce higher evaluations, and we find that it dé&ghin the real gain domain, however, we
find that higher inflation has little impact on évations. The reason is that, for a given real
gain, higher inflation only means gaining more eatthan gaining less money. Our finding
that this variation has little effect further unsiesres the importance of gaining vs. losing

money for how people think about economic transasti

Study 2 includes a replication of Study 1, but watheight scenarios presented on the
same screen. This design allows subjects to mosdyeeompare scenarios and should
facilitate the insight that the paired cases wimgng vs. losing money are in fact identical

(real losses). In addition, the study includes heoscreen with eight new scenarios. These

%2 This may be related to unobserved differences.ekample, when controlling for occupation, Gacleteal.
(2010) find no evidence of a gender effect for gahless aversion.

% We do find a negative and significant effect mdy 2. The effect is weakly significant when bdtasets
are merged, and personality controls are includledstudy 2, the coefficient for the property owrgps
dummy is —0.798 when personality controls are idetlj and —0.747 when they are not. Both are signifi
at the 5% level.
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are identical with the original eight scenarioscept that the signs of the real losses are

reversed, so that they are real géhhs.

The inclusion of real gains in Study 2 doubles ninbenber of treatments from two to
four. In the real dimension, a “real loss” (RL) amment (a replication of Study 1) is
accompanied by a “real gain” (RG) treatment. Witbacth of these, there is a “low inflation”
treatment and a “high inflation” treatment, as mmdy 1. In the RL treatment, high inflation
again masks real losses as nominal gains. In thér&®mnent, however, it simply increases
nominal (monetary) gains. Apart from the sellingces, and hence the real and nominal

changes, all parameters in RL and RG are iderfical.

Table3: Parameters for the housing scenarios (Study 2)

—

SjRL SjRG SjRL—B ﬁRG—B CjRL CjRG 7 |C]|

1,979,600 2,060,400 -20,400 60,400 -1.0% 3.0% 1.0% 2.0%
2,175,600 2,264,400 175,600 264,400 8.8% 13.2% 11.0% 2.0%
1,958,400 2,121,600 -41,600 121,600 -2.1% 6.1% 2.0% 4.0%
2,515,200 2,724,800 515,200 724,800 25.8% 36.2% 31.0% % 4.0
1,858,400 2,181,600 -141,600 181,600 -7.1% 9.1% 1.0% 8.0%
2,355,200 2,764,800 355,200 764,800 17.8% 38.2% 28.0% %38.0
1,754,400 2,325,600 -245,600 325,600 -12.3%  16.3% 2.0% .0%4

0o N o o b~ w N

2,373,600 3,146,400 373,600 1146,400 18.7% 57.3%  38.0% .0%14

j — Question number; RL — Real loss; RG — Real g&ir;Buying price (DKK) = 2,000,000;
S- Selling price (DKK).C; — Nominal change (%}; — Accumulated inflation (%)g; — Real change (%)

Table 3 shows the parameters used in Study 2. Bectudy 2 adds an RG treatment to
the RL condition of Study 1, there are now two isgliprices,SX"~ andS°, two nominal
changesCR" andC}® and two real changes;y- andc:® = —cX". The real changes are the

same in absolute value across RL and RG, so theitatbudes only the absolute real change.

2% The order of the two screens is randomized, #isrder of the eight decisions on each screen.
% We do not include scenarios where real gainsnamsked by deflation as nominal losses because such
situations tend to be exceedingly rare in practoel, might be perceived by subjects as artificial.
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Study 2 is motivated the hypothesis that inflatleas a larger impact on perceptions
when it obfuscates real losses as nominal gainRI(inthan when it simply makes real gains
appear larger (in RG). The hypothesis thus refldutsidea that nominal loss aversion has
powerful effects on the perception of the valuecbnomic transactions because an aversion
to losses interacts with money illusion. Moneyslhn as such is expected to have relatively
minor effects in this context. Additionally, based the cognitive findings in Study 1, we
expect a more transparent presentation to redeckeiais.

RESULT 4: Biased perceptions are driven by the interactiorlass aversion and money
illusion. Subjects are more biased when inflatioasks real losses as nominal gains than

when equivalent inflation simply makes real gaowkllarger.

Support for this result comes from statistical detbiat clearly reject the hypothesis that for
given (nominal) shifts in inflation, evaluationseandependent of whether they involve real

gains or losses (averages @& = 1.62 andyR® = 0.38, and at-test rejectsEyRl = EyRC

with p = 0.000). The respective confidence intervalstf mean NLA values show that

evaluations are clearly biased in RL but the aseéak, if anything, in R&

While it is clear that masking real losses as naingains biases decisions, an important
qguestion is whether or not decisions are respontveeal changes, i.e. to “economic
fundamentals”, despite variation in inflation. Tlgsestion can be answered by comparing

average evaluations (rather than the NLA indexes)lin the RL and RG treatments.

Figure 4 shows the effects of varying economic &mdntals (left vs. right), and of
varying inflation for given economic fundamentalbglft vs. dark shaded bars), on
evaluations. The bars show average evaluatiortgifour treatments, with 97.5% confidence
intervals for the mear.The figure makes clear that both nominal and sbdits affect
evaluations, but that real shifts have a more poned effect. For example, when moving
from a real loss of —=7% to a real gain of +7% omprage, the average evaluation rises from
2.9 to about 8.3. Importantly, the impact of low kigh inflation is markedly different across
real conditions. When high inflation prevents tlessl of money, evaluations increase

substantially (from 2.9 to 4.6; see leftmost balrs)contrast, when low vs. high inflation does

%6 The 97.5% confidence intervals f@f - anduy~ arg1.25,2.00) and(0.01,0.75) with at-test, and1.02, 2.25)
and(-0.22,0.96), with a Schlag (2008) exact test, respectively.

2" The 97.5% confidence intervals for columns 1 &re(2.67, 3.19), (4.18, 4.92), (8.02, 8.66), (hd2, 9.02)
based ort-tests, and (2.58, 3.33), (4.10, 5.05), (7,91, B.@Ad (8.30, 9.13) based on Schlag (2008) exact
test, respectively. The conclusions are the same.
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not cross the nominal gain/loss boundary (in RGYaes not lead to significantly higher
evaluations.

Figure4: Average evaluations by treatment (Study 2)
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The contrast between the strong and highly sicgmii effect of inflation observed in
the real loss domain, and the insignificant effebserved in the real gain domain, is
particularly striking. When there are no lossesl @ne presentation is transparent, subjects are
seemingly able to “pierce the veil of money” andnsider transactions in real terms.
However, even with transparent presentation, iloilatontinues to shape perceptions when it
masks real losses as nominal gains. This resufiastgpour view that money illusion has

particularly pronounced effects if it interacts lwibss aversion, i.e. thabminalloss aversion
shapes evaluations.

Table 4 shows the marked responsiveness to reagebain Study 2. We regress
individual evaluations (16 per subject) on real ndes (in percentage terms). We add
treatment dummies and interactions to measuremegdteffects, including interactions with
responsiveness to real changes. The dependentblearim both models is the

advantageousness of a given housing transactiameoh-15 scale.
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Table4: Responsiveness to real changes (Study 2)

Advantageousness

(1)

(2)

Real loss with nominal gain
Real gain with low inflation
Real gain with high inflation

Real change (%)

x Real loss with nominal gain
x Real gain with low inflation
x Real gain with high inflation

0.339%*  (0.007)

1.135%+ (0.172)
0.442*  (0.237)
1.000%** (0.243)

0.175** (0.013)
~0.070%* (0.014)
0.359** (0.018)
0.333** (0.021)

Constant 6.136*** (0.086) 4.158*** (0.179)
F -test 2042.855 508.61

Prob. >F 0.000*** 0.000***

R2 adjusted 0.362 0.413

N 7696 7696

G 481 481

The table shows OLS estimates for subjects’ evaluations (88 subject) of the
advantageousness of the housing transactions in Studyzddsible evaluations lie between 1
and 15. The baseline is the treatment involving real losdtdaw inflation. Treatment dummies
are included for real losses with nominal gains (high ifigt{ real gains with low inflation and
real gains with high inflation. The real change (rangingrire14 to 14) is included, together
with treatment interactions. The figures reported arefic@eits, with standard errors clustered
by subject in parentheses to the right of each. Significatd®% is denoted by *, at 5% by
** and at 1% by ***,

Column 1 includes only the real percentage chawb&h ranges from —14 in the real
loss scenarios to +14 in the real gain scenariote(that the bars in Figure 4 show average
evaluations over all possible real changes, whamge in absolute value from 2 to 14
percent). The effect is both substantial, expl@nmore than a third of total variation, and
highly significant. The largest real gain yields estimated average evaluation of about 10.9
(=6.136 + 0.339 x 14), while the largest real pistds 1.4.

Column 2 investigates how the responsiveness focheages depends on treatments.
The baseline in column 2 is the RL treatment watly inflation. In the cases where nominal
gains do not obscure real losses, moving from dlaest (—2%) to the highest (-14%) real

loss means a reduction in average scores of albopéfgent. In the cases with real gains (i.e.
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moving from a gain of 14% to 2%), we find very dimirelative changes in evaluatiofiBut

the relative change in evaluations is much smaiiethe case where the nominal change
obfuscates the real loss as a nominal gain. Incds®, the corresponding drop is only about
25%2° Thus, evaluations on average respond to changéscémomic fundamentals” even
when they are obfuscated by nominal changes (ileenweal losses appear like nominal
gains). But the response is dampened (is only amalfis big) compared with when it is not

obfuscated.

The RL treatment of Study 2 is identical with Studyexcept for the more transparent
presentation of the scenarios, which are shown-lsjeide on one screen rather than on
separate screens. Based on the cognitive findsegs Result 2) from Study 1, we expect the
more transparent presentation to reduce cognigveathds, and thereby to reduce the nominal
bias. In addition, we expect reduced effects otlilgence and cognitive reflection on the
NLA index in Study 2 (RL) vs. Study 1. We indeeddithat the more transparent presentation
reduces the bias as measured by the average NLe&x malues (1.6 in Study 2 vs. 3.4 in
Study 1,p = 0.000 according to a-test)®* Also in line with our expectations, we find no
significant correlation between our 1Q measure (I88d the NLA index when running
regressions as in Table 2 for Study* However, the correlation with cognitive reflectian
essentially unchanged. In Study 2, a one-pointeg®e in CRS reduces the NLA index by
—0.62 and—0.65 points for the RL and RG treatments, respectiviligither is significantly
different from Study 1, where an equivalent CRSease is associated with a drop in the

index of —0.69 points>?

Overall, the results of Study 2 show that subjects highly responsive to “economic
fundamentals” (real changes), and simply gainingemmoney for a given real gain makes
little difference for evaluations. Yet, gaining Uesing money has a strong and significant
effect with real losses. These results undersdweadlevance ofiominalloss aversion, i.e.

the interaction of aversion to losses and theisqmétion in terms of gaining vs. losing

% RL/low inflation: Estimated evaluation falls frombout 3.8 to 1.7 (= 4.158 - 0.175 x 14) i.e. by655
RG/low inflation: falls from 12.1 to 5.7 (= 4.158 ¢:442 + (0.175 + 0.359) x 2) i.e. by 53%, RG/high
inflation: falls from 12.3 t0 6.2 (= 4.158 + 1.060Q0.175 + 0.333) x 2), i.e. by 50%.

29 Estimated evaluation falls from about 5.1 to &8 (= 4.158 + 1.135 — (0.175 — 0.070) x 2), hye25%.

% The 97.5% confidence intervals &Be05,3.70) and(1.24, 1.99) with at-test, and2.90,3.85) and(1.09, 2.18)
with a Schlag (2008) exact test, respectively.

%1 For model (5) in Table 2, respective 97.5% caaiite intervals fopigs in RL and RG of Study 2 are

(—0.14,0.13) and(—0.19,0.08), compared with a 97.5% confidence interva{-e9.24, —0.01) in Study 1.

For model (5) in Table 2, respective 97.5% caariitk intervals fofcrg in the RL and RG treatments of

Study 2 are£0.98,—0.26) and(—0.99, —0.31), compared witl{—1.00, —0.38) in Study 1.
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money. The use of a more transparent form of ptaBen does significantly reduce the bias,
and eliminates the correlation between intelligeand nominal loss aversion. At the same
time, the correlation with cognitive reflection mot significantly different across the two

studies. This result adds further support to Resfiiom Study 1 — that nominal loss aversion

is a cognitive phenomenon, in which cognitive retilen plays a particularly important role.

6. Concluding Remarks

This paper has shown that nominal loss aversiotesyaically shapes evaluations of housing
transactions. Housing transactions that in factdisadvantageous (involve real losses), are
viewed much less favorably when they involve losingney than when they involve gaining
money. The effects are strong and common. AboytedGent of our respondents in Study 1
gave systematically better evaluations when a &@tien involved gaining rather than losing
money. Transactions involving real gains are vieweate favorably, as they should be, but

gaining more money without an increase in the geal has little impact on evaluations.

Our findings suggest that people tend to thinkeirmis of money about transactions —
that losing money makes real losses more salidrnite\yaining money obfuscates real losses.
We find that cognition is a key factor explainifgetextent to which “illusionary” (purely
nominal) gains mislead people into believing theadsgood deal when they did not. We use
large samples of people from all walks of life (Denmark), for whom we have
extraordinarily rich and verified register data. MW¥hdemographic characteristics like
education, income, gender, and age have some axtpigrpower in accounting for the degree
to which people are duped, the driving factor is tbadiness of respondents to “think again.”
Higher scores of “cognitive reflection” have mosgkanatory power than a standard measure

of intelligence or formal education taken together.

Asking for evaluations of housing transactions vaflous to present subjects with
substantial variation in real losses along withatigely large nominal gains, without using
parameters that our subjects would find unusuaé f@ason is that the holding period for
(residential) real estate is typically long, andan environment with moderate inflation,
substantial inflation accumulates over the typisalding period. We think that our paper
complements and supports field evidence, such agsege and Mayer (2001) for the Boston

housing market in the 1990s. However, we think thatresults have potential implications
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beyond housing markets, and nominal loss aversmuidcdistort behavior in many other

areas, including wage setting and financial investinfsee Section 2 for references).

Our study also sheds light on how cognitive abitbhapes nominal loss aversion. We
find that intelligence (as measured by a standsst) atters, but cognitive reflection (CRS)
matters more. Additionally, intelligence losesptedictive power when the problem is made
simpler, but the CRS correlation remains essentiatichanged across all treatments. This
finding is consistent with the argument made bydEreek (2005) that cognitive reflection is
not simply a proxy for intelligence. In terms okthwo-system theory (Stanovich and West
2000), what matters most is apparently not the peaeessing power of System 2, but rather
the ability to overrule the intuitive response ofysttm 1, and engage System 2. The
importance of overruling System 1 tends to sup@arnerer’'s (2005) view that loss aversion
is often a mistake — an emotional overreactiona@aon evolutionary history — rather than a

genuine preference.

An obvious caveat with our results is the abserfcmaentives for providing correct
answers. On the one hand, we find that subjectsonek strongly and systematically to
variations in the “economic fundamentals” of thersrios (i.e. the real gains vs. losses, as we
expect according to standard theory). On the dtlaed, providing subjects with incentives
might have motivated them to think more carefullyoat the problems. More careful
consideration, in turn, could trigger the use o$t8gn 2, leading to evaluations that are more
in line with rational decisions. A promising area further research would therefore be to

conduct an incentivized experiment to compare biehav similar circumstances.

Thinking about transactions in terms of money iwra, simple, salient, and sometimes
a good heuristic. But it biases evaluations of gemtions when inflation is substantial, in
particular when nominal gains obscure the fact thétansaction entails a real loss. While
taking inflation properly into account to computeegse real changes is cognitively
demanding, judging whether a transaction resultgmining or losing money is much simpler.
When judging housing transactions, which often imedong holding periods and therefore
large accumulated inflation, using the simple rstiai‘l made some money, thus it must have
been a reasonably good deal,” is misleading. Adngrtb our results, many subjects seem to
use such misleading heuristics, but many of ournest would have been, with some
additional cognitive effort, able to make more ddased choices. With that in mind, the next
time you find yourself thinking, “at least | didridse money,” our advice is: think again.
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