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Abstract

Extensive applications of asset pricing in the fields of finance and
economics lead to an increasing importance of this issue, which has
attracted more attentions of researchers in theoretical and empirical
aspects. Due to this issue, the main purpose of this paper is to compare
two asset pricing methods i.e. “Beta” and “stochastic discount factor”
in Iran Stock Exchange market. Using the monthly data of Tehran
Stock Exchange index return and return of shares of the companies
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listed in the stock exchange market of Iran during 1379(1) to 1398(6),
we have formed 5*5 baskets-called 25 portfolios of Fama and French-
to evaluate the efficiency and stability of one factor model (capital
asset pricing model) and multi-factors model (Fama and French’s 3
factors model) using Generalized Method of Moments (GMM)
estimation method. The results show that the aforementioned methods
are not completely superior to each other. In fact, for CAPM model,
stochastic discount factor method is more efficient and less stable than
Beta method and vice versa for Fama and French’s 3 factors model.

1. Introduction

An asset-pricing model can conventionally be expressed as either a
beta model or a stochastic discount factor (SDF) model. The SDF
model shows that the value of a financial asset is determined by the
expected value of the asset’s payoff and the SDF. The beta model
stipulates that the expected return of an asset is a linear function of the
betas associated with each risk factor. The present article aimed to
estimate and compare the beta and SDF models in terms of their
robustness and efficiency. In this line, two research hypotheses were
tested. The first hypothesis proposes that the SDF model is more
efficient than traditional pricing models in estimating risk premiums.
The second hypothesis states that the beta model is more robust than
the SDF model. Concerning the asset pricing, most studies in Iran rely
on the beta model. However, the present research not only tests the
efficacy of the SDF model in the Iranian stock market but also takes
the initiative to compare the beta and SDF models. Thus, the novelty
of the research lies in the comparative approach as well as the
application of the SDF model to the Iranian context. The main
research question is, which model is more efficient and robust in the
context of the Iranian stock market?
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2. Materials and Methods

One of the most important asset pricing models is the Capital Asset
Pricing Model (CAPM) developed by Sharpe (1964) and Lintner
(1965), along with its extended versions by Fama and French (1992)
and Carhart (1997). These models suggest that the excess return of a
stock or portfolio is a linear function of systematic risk factors
(Fabozzi et al., 2015).

The expected beta representation

Most empirical studies in finance frame their analysis using linear
factor pricing models, which typically focus on the expected return-
beta characteristics. These can be formulated as follows:

(W ERY) =y +Biada + Bipdp +-+ , i=12,..,N

The beta B is defined as the regression coefficients of the returns on
the risk factors:

Q) RE=a; + Biaf + Bipfl + -+ €l t=12,..,T

Since a regression can be performed for each security i over time, this
equation is often referred to as a time-series regression. The risk
factors in the equation are denoted by F, and conventional examples
in this regard include consumption growth=F or market portfolio
return=F. It should be noted that in this regression, the returns R} are
regressed on the factors Fy.

The SFD representation

Security prices are determined through discounting future cash flows.
There are two main reasons for discounting future cash flows. First,
future cash flows have a lower present value, and second, there is risk
associated with future cash flows. If investors were risk-neutral,
discounting would only be done due to the time value of money. The
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price of an asset with the payoff of X is calculated through P =
E1x] / Ry assuming that there is a risk-free asset with a return of Rr.

This is called discounting at the risk-free rate. However, risk-averse
investors discount due to both the time value of money and risk. An
SDF summarizes both discounts in one expression. If x; is the payoff

of the asset 7, P; is its price, R; is its return of xi/pi, the SDF of any

random variable m is given by equation (3):
(3) P; = E[mx;]

The above definition has fundamental importance in asset pricing
theory. The generalized method of moments (GMM) was used to
extract beta and SDF models and their parameters.

3. Results and Discussion

The data used in this study consisted of monthly data on the return of
the Tehran Stock Exchange index, the return of stocks of companies
listed on the Tehran Stock Exchange, and the risk-free rate from April
2000 to September 2019 (a total of 234 months). The rolling window
technique was used to investigate specification tests and various
approximations. Considering statistical and computational limitations,
three window lengths were selected for the CAPM: 114 months, 84
months, and 54 months. For the three-factor model, the selected
window lengths were 54 months and 34 months.

This article relied on two models: the single-factor model known as
the CAPM and the three-factor model proposed by Fama and French.
The beta model was used to estimate the CAPM model using the
GMM, and then the same model was estimated using the SDF model
with the GMM. The objective was to compare the main parameters of
the model in two different estimation methods. The Fama—French
three-factor model includes three systematic risk factors: the market
factor, the value factor, and the size factor. This model was also
estimated through both the beta and SDF models.
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The SDF model uses two specifications, with the trimmed mean
(central) and without the trimmed mean (non-central), as well as two-
stage estimators. Therefore, the variables include four risk premium
parameters of the SDF (14 <14 <18 «15) and four estimation errors
(m8« nBrdem). Accordingly, to compare the efficiency, the risk
premium factor extracted in the beta model (&) should be compared
with the main parameter of the SDF model (4). Also, to compare the

robustness, the Jensen’s alpha in the beta model (o) should be
compared with the pricing error in the SDF model ().

4. Conclusion

This study compared the efficiency and robustness of the above-
mentioned model with that of the SDF model using the risk premium
parameter and pricing error. The results showed that the SDF method
is more efficient than the beta method for the CAPM. In the case of
the Fama—French three-factor model, the results were estimated
separately for each risk factor. Concerning the market factor, the beta
method was found to be more efficient than the SDF method. As to
the size factor, the first-stage estimators of the SDF method were more
efficient than the beta method, while the second-stage estimators were
less efficient than the beta method. With regard to the value factor, the
beta method was found to be more efficient than the SDF method in
all cases and both periods.

The results related to the relative standard errors of the pricing errors
of the CAPM showed that the relative standard errors of the SDF
method are more than the beta method, so the beta method is more
robust than the SDF method. In the Fama—French three-factor model,
the relative standard errors of the pricing errors of the SDF method are
less than the relative standard errors of the pricing errors of the beta
method. Therefore, it can be concluded that concerning the Fama—
French three-factor model, the SDF method is more robust than the
beta method.
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According to the research results, neither the beta model nor the SDF
model has absolute and complete superiority over each other. The beta
model is more efficient than the SDF model in estimating risk
premiums. However, the SDF model is more robust than the beta
model and has less pricing error.

Keywords: Bata Method, Stochastic Discount Factors Method,
Generalized Method of Moments, Efficiency, Stability.

JEL Classification: C15 £58 (12.
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