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Introduction

Following the failure of the basic Consumption-Based Asset Pricing Model (Consumption-CAPM)
developed by Lucas (1978) and Breeden (1979) in explaining the equity risk premium observed in
empirical studies (Breeden, Gibbons & Litzenberger, 1989; Lettau & Ludvigson, 2001; Brav,
Constantinidies, and Geczy, 2002; Jacobs & Wang, 2004), a large body of macro-finance literature has
emerged aiming to improve the empirical performance of the baseline model. In particular, several
studies have focused on multi-factor macro-finance asset pricing models that incorporate additional
macroeconomic variables beyond consumption growth. In this study, we attempt to extend the baseline
framework by introducing a macroeconomic variable that has not been previously considered in the
literature and by proposing a new specification of the asset return model. In this revised specification,
which takes the form of a three-factor macroeconomic model, the factors include: real consumption
growth (also used in the standard CCAPM framework), market returns (or aggregate household wealth
returns) as employed in the Capital Asset Pricing Model (CAPM) of Sharpe (1964) and Lintner (1965),
and leisure time. To incorporate leisure into the utility function, we utilize the relationship between
wages and leisure hours. Accordingly, we introduce a three-factor model consisting of consumption
growth, portfolio returns, and the share of time allocated to leisure relative to the total available working
hours of a representative agent within the CCAPM asset-pricing framework.

Methodology

Following Mayeux (2018), to incorporate leisure into the utility function, we propose a three-factor
model that includes consumption growth, portfolio returns, and leisure hours as a share of total available
working time for a representative agent within the CCAPM framework. For this purpose, we employ
Epstein—Zin recursive preferences and a Cobb—Douglas non-separable utility function dependent on
consumption and leisure. The Euler equations are derived such that leisure and wage growth are
introduced as risk factors in the stochastic discount factor (SDF). Since obtaining direct data on leisure
is difficult, we indirectly measure leisure using the relationship between wage rates and hours worked.
We consider an economy in which a representative agent seeks to maximize expected utility through the
following intertemporal dynamic programming problem:
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where By, denotes total wealth at the end of period t+1; Ry, ¢41 represents the gross return on total
wealth; w; ¢ is the portfolio weight corresponding to the i-th risky asset in the agent’s portfolio; R¢¢iq
denotes the return on the i-th risky asset; and R¢¢, 4 is the risk-free rate of return between periods t and

t+1, which is known at the beginning of period t. Furthermore, W denotes the wage rate for labor hours,
which represents the relative price of leisure services and is measured in terms of consumption.

Let C denote total consumption of goods, H represent the total endowment of hours allocated between
labor and leisure by the agent, and N denote hours of labor supply provided by households to the
production sector. Also, 0<n<1 can be interpreted as the share of leisure services in the utility function.
The relationship between the wage rate of labor supplied in production activities and leisure can be
written as equation (4):
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Where 1 can be interpreted as the share of leisure from the total expenditure on consumption and leisure.
By inserting equation (4) into the pricing kernel, the marginal interperiod substitution rate or the pricing
kernel (SDF) can be expressed directly as a function of the wage growth rate as equation (5):

L)
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The parameter 7 measures the weight of wage growth in asset pricing. A higher value of 7 implies that
wage growth (and, implicitly, leisure) plays a more important role than the standard consumption factor
in asset pricing. Given the nonlinear nature of the model, the Generalized Method of Moments (GMM)
is used to estimate the coefficients. This method requires selecting instrumental variables so that the
instruments are not serially correlated with the error terms and provide consistent and reliable estimates
of the model’s parameters. It should be noted that the study period covers 1979-2021 for the Iranian
economy.

Results and Discussion
The estimation results of the model, incorporating wages (implicitly leisure) as a risk factor in the

stochastic discount factor (SDF) Euler equation with recursive preferences, using the GMM approach,
are presented in Table 1.

Critical | 3 Initial
7 statistic SO?W?TJQ values
. . | ofthe | OUPH " 0 Estimated
_ Y n .
statistic model statistic coefficients

0.0013 0.024 19.47 0.158

26.29 9/43 0.23 (0.1,0 ] ?115
(0.010)* | (0.011)* | *(0.000) | *(0.000) e
Diagnostic tests
P value Statistic value test
0.06 25.10 AR(1)
0.53 30.62 AR(2)

As shown in Table 1, all estimated coefficients are significant at the 95% confidence level. In the
research model that uses recursive preferences, the coefficient 1 that indicates the share of leisure in the
household utility function is equal to 0.158, which is approximately 16%. The J statistic confirms the
appropriateness of the instruments and the instrumental variables used establish orthogonality
conditions. The relative risk aversion coefficient y is positive and significant, and the interperiod
elasticity of substitution parameter v is significant at 0.0013.
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