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LOSS AVERSION AND AN EQUITY RISK PREMIUM IN EMERGING MARKETS

Myroslava Kushnir
NAS Institute of regional researches, PhD Student (Ukraine)
e-mail: mlipych@ukr.net

ABSTRACT

In the paper it was provided an explanation to the equity risk premium in emerging and developed markets.
The research is based on the Capital asset pricing model under Prospect theory. The gains and losses were present
in terms of stock market returns. The model presents the relationship between the loss aversion degree and the
equilibrium market price of risk. We applied the model in an empirical data of developed and emerging markets. It
was found that the emerging markets have higher loss aversion in the research period. This fact was the reason of
the higher equity risk premium in these markets.

Keywords: mean-variance asset pricing, Prospect theory; loss aversion; equity risk premium.

PE3IOME

Y po6oTi 3anponoHOBaHO NOACHEHHS NPEMIi 3a PU3UK Ha PO3BMHYTUX PUHKaX Ta pMHKaX, LLO pO3BMBAOTLCS.
HocnigxeHHss 6asyBanoca Ha npvHUUNax Mogeni OUiHKM kaniTanbHUX akTUBIB Nigd BNNMBOM Teopii NMepcnekTuB.
Burogu Tta BTpatu Teopii nepcnektue 6ynu npeacTaBneHi Sk AoXiAHOCTi Ha (hOHAOBOMY PUHKY. Y MoAeni AoCnigXeHo
3B'A30K MiX piBHEM CTpaxy BTpaT Ta npemieto 3a pusmk. ABTopom Oyrno 3acToCoBaHO MoAenb Wo[o AaHuX npemii 3a
PU3MK Ha pUHKaX, WO PO3BMBAKOTLCA Ta PO3BUHEHUX PUHKaxX. Byno BuABMeHo, WO iHBECTOPM Ha pUHKaXx, LWO
pO3BMBaOTLCS, MaloTb BULLMIA PiBEHb CTpaxy BTpaT, LLO 3yMOBIIIOE BULLY NPEMIit0 3@ PU3MK Ha LIUX PUHKaX.

KnrouoBi cnoBa: mofeni LiHOYTBOPEHHs1 OOXiAHOCTI-pU3NKy, Teopis nepcnekTus, cTpax BTpaT, Npemis 3a
pU3NK.

PE3IOME

B pa6oTe npennoxeHo OObsICHEHME MPEMUM 33 PUCK HA Pa3BUTbIX PbIHKAX UM PblHKax pPasBuBaiOLLMXCS
cTpaH. ViccnepgoBaHue 6a3vpoBanocb Ha NPUHLUMNEaxX MOAENM OLEHKU KanuTarnbHbIX akTMBOB NOA BIUSIHUEM TEOPUM
nepcrnekTus. Bbirogbl 1 notepu Teopun nepcrnekTvs ObiNv NpeAcTaBneHbl Kak JOXOAHOCTU Ha (POHOOBOM phiHke. B
MOAENU WUcCrefoBaHa CBA3b MeXAy YPOBHEM CTpaxa MoTepb M Npemuen 3a puck. ABTOpOM 6Gbina npumeHeHa
MoAenb Mo AaHHbIM MPEMUM 33 PUCK Ha Pa3BMBAIOLIMXCS PbIHKAX WM PasBUTbIX PblHKax. Bbino oBHapyXeHo, 4To
WHBECTOPbl Ha Pa3BMBAaIOLLMXCA PbIHKAX, UMelOT Gornee BbLICOKMIA YPOBEHb CTpaxa MoTepW, YTO MPUBOAMT BbICLUYHO
MPEeMUIO 3a PUCK Ha 3TUX PbIHKaX.

KnioueBble crnoBa: Mofenu LEeHoo6pa3oBaHUs OOXOAHOCTU-pUCKa, Teopusi MepcriekTvB, CTpax notepwu,
npemMus 3a pUck.

INTRODUCTION

Mean-variance approach to asset pricing is one of the most robust on the financial theory. Despite
theoretical discussions, it is still widely used by academics and practitioners in the developed and emerging markets.
The model is usually criticized because of the assumptions of a normal return distribution and the investor’'s expected
utility function maximization. It was find empirically that the return distributions are more peaked and have heavier
tails than the normal distribution has [12]. The investors’ behavior is better describe with Prospect theory but not
expected utility theory [14].

The Prospect theory gives several challenges for mean-variance approach. First of all, investors maximize a
value function, which is defined on change on wealth rather than on total wealth. Second, the S-shaped value function
has a risk-seeking segment, which is steeper than the risk aversion segment, implying loss aversion. Loss aversion is
define as an increased sensitivity to losses relative to gains. This means that people fill more regret losing the sum
than enjoy winning the same sum. Third, people employ cumulative decision weights and transformed distribution
[14].

Recently Professor H. Levy (2012) has proved that the economic loss of applying the mean-variance rule
when normality is reject is negligible. Moreover, when diversification is allowed mean-variance analyze is consistent
with Prospect theory. H. Levy has made the supposition that the equilibrium price of risk may be different in different
countries and times because of the value function parameters, such as loss aversion and risk attitude [16]. To test
this supposition we will study the equity risk premium in emerging and developed markets in different times with
Capital asset pricing model under Prospect theory. It is assume that the loss aversion in the emerging markets is
higher than in developed markets, so the equity premium should also be higher.

LITERATURE REVIEW

The equity premium puzzle is widely discussed in the financial literature. Mehra (2003) realized that the
historical equity premium in the U.S. was much larger than could be explained as a risk premium on the basis of
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standard theory [17]. Fase (1997), Dimson, Marsh and Staunton (2003) proved the robustness of the puzzle to other
developed countries [10, 13]. Bernartzi and Thaler (1995) claim that higher equity risk premium is a necessary
condition to induce agents to invest into the stock markets [4].

In the emerging markets equity risk premium is even higher than in developed markets. Barry, Peavy and
Rodriguez (1997) have shown that investing in emerging markets the one gets higher return on the same variance [3].
These papers give the explanation that investors are compensated for bearing the country risks in terms of higher
average returns and a low correlation with developed markets.

To explain the equity risk premium researchers were concentrated on modifications of the neoclassical
models with alternative assumptions about preferences, market imperfections and probability distribution
(Kocherlakota (1996), Cochrane (1999), Mehra (2003) [9, 15, 17].

Currently the financial scientist focused on adaptation the prospect theory into the asset pricing models.
Barberis (2001) investigated the trade volume on the stock market under prospect theory assumption [2]. Berkelaar
(2004) analized the investment periods for the investors with different loss aversion level [5]. Benartzi and Thaler
(1995) proved that investors with value function review their portfolio annually. These cause underinvesting in stocks
despite its high equity premium [4].

The implications of Prospect theory to portfolio theory are developed by H. Levy (2012). The scientist proved
that under assumption of normal return distribution the mean-variance approach was still robust for investors with
prospect theory preferences. H. Levy constructed the theoretical model relationship between the degree of loss
aversion, the concavity/convexity of the value function, and the equilibrium market price of risk. It was realized that
loss aversion level explains the equity risk premium in developed markets [16].

In this paper we provide the extension of the researches to realize the influence of the loss aversion level to
the equity premium in the emerging markets.

VALUE FUNCTION PARAMETERS AND THE MARKET PRICE OF RISK

Prospect theory applies that investor under uncertainty maximize the expected value function, which has
form:
—— i % ifxr =0, ]
I: 1= —.F.-l:—_t':l'sl_. Ifx‘:: 0 (1)
where x — change in wealth relative to the reference point, A
concavity/convexity parameters.

D. Kahneman and A. Tverski (1992) experimentally estimated a i B parameters that were equal to 0,88 [14].
The results of other researches varies from0,37 to 0,96 because of differences in estimation methods [1, 8]. The
crucial role plays the equivalence of the coefficients. H. Levy (2012) has proved that it is the necessary condition for
the value function consistency. It is the only case when investor expresses the required aversion to fair symmetric
bets [16].

The quantitative estimation of loss aversion also differs upon scientists because of the disagreement in loss
aversion definition. In the table 1 it is presented the overview of loss aversion coefficients in different research papers.
The estimated values for the loss aversion coefficient are difficult to compare because of the different assumptions
and definitions used. Some studies reported median values and the others mean values. For research purposes we
will use Abdellaoui, Bleichrodt, and Paraschiv (2007) results because their nonparametric measurement method
doesn’t need assumptions about the shape of utility or probability weighting [1].

- loss aversion coefficient, a i B -

Table 1
Estimates of the Loss Aversion Coefficient

Study Definition Domain Estimates

Tversky and Kahneman (1992) [14] -V(D)IV() Money 2.25
Bleichrodt et al. (2007) [6] -V(-x)IV(X) Health 1.53-2.13
) ) ) -V(-x)/V(x) 1.72; 2.15*%
Albdellaow, Bleichrodt, and Paraschiv(2007) V(-V'(x) Money 1.53; 2.02*
(1] VT (0) 7 (0) 2.52;4.99%

Booij and van de Kuilen (2006) [7] VT (O)M(0) Money 1.79*

*denotes a mean value. Otherwise it is a median value.

To study the impact of loss aversion on the emerging markets let us consider the equilibrium prices model,
that was adapted to the Prospect theory conditions by H. Levy (2012) [16]. The value function was formulated using
the experiments with expected amount of money. But in the stock market gains and losses are expressed with
returns. So, to implement the value function to the stock market it was proposed to specify the returns as changes in
wealth in dollar terms.

Let WO denote the initial wealth. Suppose there are two assets in the market: riskless with yield r and risky
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(market portfolio) with excess returnR. The representative point for investor is the wealth invested in riskless asset
WO*(1+r). When a proportion invested in the market portfolio is z, and the proportion invested in riskless asset is (1-z),
then the future wealth is given by:
W =W, (1—2)(1+#)+ Wz(1 + r+ F) @
So, the change in wealth (f::' in dollar terms can be expressed with equation:
I=W, — W1+ r) = WzR 3)
The change in wealth is a function of the initial wealth W2 in the stock market in contradistinction to the
classic prospect theories postulates.
The value function for the stock market with risk and riskless asset will be:
[ (WhzB)Eif B = 0, ]
—P,I:—Hr’nzﬁ:l'?lfﬁ =0
The expected value function with the return distribution f(R)can l??e rewritten as:
r = r A 5’ 5 0 r ] K
EV = [ (WyzR) f(R)R— A _(—WpzR) f(R)dR. 5)
The equality assumption for the parameters a = 3 simplify the expected value function:
EV = z"W,% [ A% f(R)dR— A["_(-R)" f(R)dR)]. ©

When concavity parameters are equal, the initial wealth does not affect the optimal investment proportion in
the risky asset. This conclusion is supported with the empirical results H. Levy (2012) [16].

To maximize the value function investor should invest all the wealth in the risky assets, if the term in the
square brackets is positive. If the term is negative, the optimal investment proportion in risky asset is zero. So, the
diversification principles with the Prospect theory framework differ a lot from the diversification with the classic
Expected Utility postulations. A little change in the return distribution leads to the shift from the total investment in one
asset to another. The only point, where the proportion of the risky investments is finite and positive is the crossover
point, where the square brackets condition of equation (6) becomes zero. So this is the equilibrium price point:

czm - . o -
Jy B f(R)dR— A]__(—F) f(R)dR =0

r

4

™

The process of the equilibrium price formation looks as so. Let the distribution of returns stimulates to invest
all the wealth in risky asset. This will lead to the price increasing and the expected returns decreasing to the
crossover point, in which investors are not interested any more to shift their wealth from one asset to another. Thus,
the market equilibrium is reached only in the crossover point.

If the return distribution can be determined by its mean and standard deviation (the uniform, normal,
lognormal and logistic distributions) it is possible to estimate the equilibrium risk-return relation solving the (7)
equation.

For the normal distribution assumption the point for equilibrium price is:

— |-== E_[I.,ﬂ—?ﬂ:'."fﬁan' EER = A '1_' |'D E—[l;ﬂ—r'i:';.'lzﬁll:_R*IE E':R
~Imgt -0 Imer = ’ (8)

It is presented the equilibrium relations between the excess return and the standard deviation for the
different parameters of the value function (figure 1). This relation was estimated with the uniform distribution
£

assumption using the (7) equation. It was realized that the loss aversion ** parameter has a great impact on the
equilibrium price of risk. But the equilibrium price line doesn’'t change much because of the change in the value
function parameter a. This result is robust for the uniform, normal, lognormal and logistic distributions [16].

For each symmetric distribution the relation between the excess return and standard deviation is linear. The
straight line represents the set of all possible market equilibrium. The slope of the equilibrium line determines by the

parameters of the investor value function, such as “i . If there are any fundamental changes, the equilibrium point
will change only on the same line.

EMPIRICAL ANALYSIS

To study the equilibrium relations between the excess return and the standard deviation for the developed
and emerging markets it is necessary to use the same research period and research method. The complex study of
the equity risk premium was presented by Donadelli and Prosperi (2012) [11]. For the research purpose we will apply
their estimation data. It was used the Morgan Stanley Capital International (MSCI) Total Return Index. All returns
were monthly returns denominated in US dollars. The proxy for risk-free rate was the one-month Treasury Bill rate.

The Morgan Stanley classifies the markets on developed, emerging and frontier with capitalization, liquidity
and infrastructure criteria. For the developed markets we restrict our analysis to the G7 members (Canada, France,
Germany, United Kingdom, United States, Japan and lItaly), as the largest world’s economies. The list of emerging
markets includes 13 economics (China, Argentina, Egypt, Czech Republic, India, Brazil, Morocco, Poland, Indonesia,
Mexico, South Africa, Russia, Ukraine). Despite the equity market data for developed markets are available from
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December 1969; the equity data for all emerging countries is open only from January 2000. So, to use the same study

period we will analyze the data from January 2000.

In Table 1 it is presented the estimation results of equity risk premium for developed and emerging markets
(Jan 2000 — Dec 2010). The results have confirmed that the emerging markets have the higher equity and higher

volatility.
Table 1
Monthly Excess Returns for Developed and Emerging Markets (Jan 2000 - Dec 2010)
Country | Observations | Mean excess return |  Standard deviation
Developed markets
Canada 132 0.83% 6.58%
France 132 0.28% 6.50%
Germany 132 0.35% 7.51%
Italy 132 0.19% 6.88%
Japan 132 -0.20% 5.21%
UK 132 0.18% 5.07%
USA 132 -0.02% 4.76%
Emerging markets
Argentina 132 1.30% 12.29%
Brazil 132 1.83% 10.80%
China 132 0.90% 8.62%
Czech Republic 132 1.91% 8.55%
Egypt 132 1.56% 10.10%
India 132 1.38% 9.31%
Indonesia 132 1.74% 11.02%
Mexico 132 1.19% 7.41%
Morocco 132 0.85% 6.11%
Poland 132 1.05% 10.35%
Russia 132 1.66% 11.19%
South Africa 132 1.26% 8.01%
Ukraine 132 1.54% 12.84%

To find the equilibrium risk premium we use the equation (8), assuming the normal return distribution. If the
loss aversion is higher for emerging countries, the slope of the regression line should be also higher. It is also

interesting to realize the time differences in the loss aversion for developed markets.

In Figure 1 it is described the equilibrium relationship between the standard deviation and the expected

excess return for developed and emerging stock markets in different study periods.

2,50%
- 0,
5 2,00% H
)
= 1,50%
2 m - m
- 0,
5 LOO% 1 O
@
& 0,50% Canada
- /—’ Italy
g *
< 0,00% ———T T L 4 T T T T 1
0509/0,00% 2,00% 4,00% ’6,00% 8,00% 10,00% 12,00% 14,00%
-0,50%
Standart deviation
® Emerging markets (2000-2010) M Developed markets (2000-2010)
Developed markets (1969-2010)

Figure 1. Regression line for the equity risk premiums in developed and emerging markets
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The regression line confirm the liner relationship between the expected excess return and the standard
deviation for the developed markets (Jan 2000 — Dec 2010) on the 90% significance level(R=0.2263) with slope
coefficient 0.0626 (Pr.=0.0834). The interception line is equal t0-0.0013 and is not significantly different from 0
(Pr.=0.6455), which is consistent with theoretical expectations. The slope of the regression line for the emerging
markets (Jan 2000 — Dec 2010) is higher 0.1156 and statistically significant on the 95% significance level (R=0.5898,
Pr.=0.0003). The interception line is equal to 0.0024 and is not significant (Pr.=0.3116). The result confirms that in the
emerging markets equilibrium equity premium is higher than in developed markets because of different value function
parameters.

The regression line for the developed markets for longer period (Dec1969 — Dec 2010) has a slope, which is
higher than in Jan 2000 — Dec 2010, and equal 0.0717 and statistically significant on the 95% significance level
(R=0.6593, Pr.= 0.0143). The interception line is equal to 0.0006and is not significant (Pr.=0.6317). So, equilibrium
equity premium in the 41-years period (Dec1969 — Dec 2010) was higher than in ten-year period.

The mean-variation relation for Canada (Jan 2000 — Dec 2010) doesn'’t fit the regression line of the
developed markets. For the 41-years period (Dec1969 — Dec 2010). Italy had lower equity premium than proposed by
the equilibrium regression line. The deviation from the regression line can be explained by the estimation errors,
cross-country difference in loss aversion and the international diversification. We suppose that for the ten-year period
the loss aversion of Canadian investors was higher than in other developed countries. For the 41-years period the
loss aversion in ltaly is assuming to be less than in other developed countries.

To prove that the loss aversion differences define the equilibrium price of risk let us estimate the empirical
loss aversion coefficient using the (8) equation. The estimated loss aversion coefficients are presented in the table 2.

Table 2
Loss aversion coefficients for developed and emerging markets in ten-year period
Country a=0.88 a=1 a=1.10
Japan 0.88 0.94 0.97
USA 0.98 0.99 1.00
Italy 1.10 1.05 1.02
UK 1.13 1.06 1.03
France 1.15 1.07 1.04
Germany 1.16 1.08 1.04
Average 1.07 1.03 1.02
Poland 1.32 1.18 1.11
Argentina 1.33 1.18 1.12
China 1.34 1.18 1.11
Ukraine 1.37 1.21 1.13
Canada 1.43 1.22 1.13
Russia 1.47 1.27 1.17
Morocco 1.48 1.25 1.15
India 1.49 1.27 1.17
Egypt 1.50 1.28 1.18
Indonesia 1.51 1.29 1.18
South Africa 1.53 1.29 1.18
Mexico 1.55 1.29 1.18
Brazil 1.55 1.31 1.20
Czech Rep. 1.78 1.43 1.27
Average 1.48 1.26 1.16

The results in table 2 confirm the assumption, that the loss aversion coefficients for emerging markets are
higher than for the developed markets. The average loss aversion coefficient for emerging markets is 1.48 and for
developed — 1.07, when a = 0.88.The results do not change much with different concavity/convexity coefficients. The
empirical loss aversion coefficients are closeto theoretical estimation by Abdellaoui, Bleichrodt, and Paraschiv (2007)

(1].
CONCLUSION

The discovery of prospect theory caused new direction of researches in asset pricing. It was proved that the
mean-variance approach is robust under prospect theory postulates. Even more, the equilibrium price model with the
mean-variance approach under the prospect theory brings the explanation of the equity premium puzzle. The
equilibrium price of risk is defined by the value function parameters, such as loss aversion and risk attitude. The loss
aversion plays a key role in equity risk premium explanation.
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Economic Science

In the empirical section it was studied the equity risk premiums in 7 developed markets and 16 emerging

markets in 10-year and 41-year periods. It was realized that the loss aversion level in emerging markets is higher than
in developed markets in 10-year period. The average loss aversion coefficient was 1.26 for emerging markets and
1.03 for developed markets with a=1. High loss aversion level caused high equity premium in these markets. The
average loss aversion coefficient was equal to 1.28 in 41-year period for developed market. The result supports the
proposition that the loss aversion vary in time and depends on the economic situation in the country.

10.

11.

12.
13.

14.

15.
16.

17.
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SOCIAL, PEDAGOGY SCIENCES & HUMANITIES

Historical Sciences and Humanities
Psychology and Sociology Sciences
Philosophy and Philology Sciences

History of Science and Technology

Social Science

Pedagogy Science

Politology

MEDICINE, VETERINARY MEDICINE, PHARMACY AND BIOLOGY SCIENCES

Clinical Medicine

Prophylactic Medicine

Theoretical Medicine

Stomatology & Dentistry

Veterinary Medicine and Zoo

Drug Technology and Organization of Pharmaceutical Business
Pharmaceutical Chemistry and Pharmacology
Standardization and Organization of Medicines Production
History of Pharmacy

Innovations in Medicine

Biophysics and Biochemistry

Radiology and Microbiology

Molecular Biology and Genetics

Botany and Virology

Microbiology and Hydrobiology

Physiology of Plants, Animals and Humans

Ecology, Immunology and Biotechnology

Virology and Immunology

History of Biology

Entomology

TECHNICAL AND APPLIED SCIENCES

Applied Geometry, Engineering Drawing, Ergonomics and Safety of Life
Machines and Mechanical Engineering

History of Science and Technics

Electrical engineering, Radio Engineering, Telecommunications, and Electronics
Information, Computing and Automation
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Mining and Geodesy Sciences

Metallurgy and Energy

Chemical Technology, Chemistry Sciences
Technology of Food Products

Technology of Materials and Products Textile and Light-load industry
Machinery in Agricultural Production
History of Art

Project and Program Management
Innovative Technologies

Repair and Reconstruction

Materials Science and Engineering
Engineering Physics

Mathematics & Applied Mathematics

REGIONAL DEVELOPMENT AND INFRASTRUCTURE

History of tourism

Theoretical and methodological foundations of tourism and recreation
Tourist market , its current state and development forecasts

Training and methodological support

ECONOMIC, MANAGEMENT & MARKETING SCIENCES

Economics and Management of Enterprises

Economy and Management of a National Economy

Mathematical Methods, Models and Information Technologies in Economics
Accounting, Analysis and Auditing

Money, Finance and Credit

Demography, Labor Economics

Management and Marketing

Economic Science
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