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Stock and Bond Pricing in an A¢ne Economy

October 2001

Abstract

This article provides a stochastic valuation framework for bond and
stock returns that builds on three di¤erent pricing traditions: a¢ne models
of the term structure, present-value pricing of equities, and consumption-
based asset pricing. Our model provides a more general application of the
a¢ne framework in that both bonds and equities are priced in a consistent
fashion. This pricing consistency implies that term structure variables help
price stocks while stock price fundamentals help price the term structure.
We illustrate our model by considering three examples that are similar in
spirit to well-known pricing models that fall within our general framework:
a Mehra and Prescott (1985) economy, a present value model similar to
Campbell and Shiller (1988), and a model with stochastic risk aversion
similar to Campbell and Cochrane (1999). The empirical performance of
our models is explored, with a particular emphasis on return predictability.
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 Table 1 
 Data Sources 
 
 

Series Symbol Source Availability 

Nominal Stock  Return rs
t+1 Ibbotson (S&P 500) 1926:96 

Nominal Bond Return rb
t+1 Ibbotson (20 year 

bond) 
1926:96 

Nominal Interest rate rt Ibbotson (one year T-
bill) 

1926:96 

Inflation t Ibbotson 1926:96 

Long Yield  lrt Board of Governors 1925:96 

Real Dividend growth 
(end-of-period) 

�t,1 Own Computations 1927:96 

Real Dividend Growth 
(additive) 

�t,2 Own Computations 1927:96 

Price Dividend Ratio = 
1/Dividend Yield 

pdt = 1/dyt Own Computations 1926:96 

Term Spread lrt - rt Own Computations 1926:96 

    
 
Note: Stock and bond returns, the nominal interest rate, inflation, the long yield, real dividend growth and 
the term spread are all in logs.  To compute nominal dividend growth, assume ct is the gross capital gain 
return over the year and it the income return (it = n

tD 1+ /Qt, with n
tD 1+  the nominal dividend, and Qt the price 

level).  In the end-of-period case, the income return is computed assuming dividends are re-invested in the 
stock market.  In the additive case, we simply add the dividends paid out during the year.  Then, n

tD 1+ / n
tD  = 

(it+1/it) ct, and real dividend growth is �t = log( n
tD 1+ / n

tD ) -� t. 



Table 2 
 Empirical Properties of the Variables 
 
 
 
 

State Variables 

 Dividend Growth 
(end-of-period) 

Dividend Growth 
(additive) 

Inflation 

Mean 0.008 
(0.016) 

0.008 
(0.016) 

0.037 
(0.005) 

 0.137 
(0.012) 

0.123 
(0.023) 

0.031 
(0.004) 

rho -0.098 
(0.109) 

0.185 
(0.154) 

0.922 
(0.040) 

 
 
 
 

Instruments 

 Dividend Yield Term Spread Interest Rate 

Mean 0.044 
(0.002) 

0.009 
(0.002) 

0.040 
(0.005) 

 0.015 
(0.002) 

0.013 
(0.001) 

0.032 
(0.004) 

rho 0.667 
(0.094) 

0.735 
(0.051) 

0.906 
(0.042) 

 
 
 
 
 
 
Notes: All variables are in logs, except for the dividend yield.  All moments were estimated using GMM 
[Hansen (1982)] allowing for one Newey-West lag.   



Table  3 
 

Example of Calibration of � Parameter in the Mehra-Prescott Economy 

γ Mean 
Equity 
Premium 

 
Estimate = 0.283 

 
--- 

2 1.51 
3 2.78 

5.55 6.09 
10 11.90 

Data 
(s.e.) 

6.14 
(2.40) 

 
 
 

Notes:  We estimate the parameter set for the Mehra-Prescott economy ����β, σd, µπ, ρπ, σπ, µx, ρx, σx] �
using 9 moments of dividend growth, the nominal rate and inflation in a GMM-system.  The estimated 
parameter values are used to infer the state variables from the data and to compute the mean equity 
premium (in logs).  The last line reports the data moment with a GMM-based standard error between 
parentheses. 
 



 
Table  4 

 
  Equity Characteristics of the Three Example Economies 

 
 

 Mean 
Equity 

Premium 

Mean 
pdt 

Equity 
Variability 

 
MP-model  
(γ=5.55) 

 

 
6.09 

 
16.81 

 
12.64 

CS-model 
(sd=-0.45) 

 

6.31 
 

16.34 
 

19.36 
 

MI-model 
(γ=2.60) 

 

6.18 16.72 18.56 

Data 
(s.e.) 

6.14 
(2.40) 

25.23 
(1.20) 

19.58 
(2.16) 

 
 
 

Notes:  MP stands for Mehra-Prescott, CS for Campbell-Shiller and MI for Moody Investor.  The parameter 
γ is chosen to roughly match the mean equity premium in the Mehra-Prescott Economy and in the Moody 
Investor economy.  In the Campbell-Shiller economy, the parameter sd is similarly calibrated.  We report 
the mean equity excess return and its volatility and the mean price dividend ratio computed over the actual 
data sample, with the state variables inferred from data on dividend growth, nominal rates, and inflation.  
The last line reports the data moment with a GMM-based standard error between parentheses. 



Table  5 
 

  Bond Characteristics of the Three Example Economies 
 

 
 Mean 

Term 
Spread 

Mean 
Bond 

Premium 

Bond 
Variability 

Bond/Equity 
 Correlation 

 
MP-model 
(γ=5.55) 

 

 
-0.19 

 
-0.57 

 
7.38 

 
-0.04 

CS-model 
(sd=-0.45) 

 

0.35 0.44 7.80 0.34 

MI-model 
(γ=2.60) 

 

0.59 0.54 9.81 0.10 

Data 
(s.e.) 

0.95 
(0.21) 

0.90 
(0.92) 

7.82 
(0.77) 

0.189 
(0.089) 

 
 

 
Notes: MP stands for Mehra-Prescott, CS for Campbell-Shiller and MI for Moody Investor.  The parameter 
γ is chosen to roughly match the mean equity premium in the Mehra-Prescott Economy and in the Moody 
Investor economy.  In the Campbell-Shiller economy, the parameter sd is similarly calibrated.  We report 
the term spread, the mean bond excess return and its volatility and the correlation between bond and equity 
returns computed over the actual data sample, with the state variables inferred from data on dividend 
growth, nominal rates, and inflation.  The last line reports the data moment with a GMM-based standard 
error between parentheses. 



Table  6 
 

  Skewness/Kurtosis for the Three Example Economies 
 

 
 Equity Bonds 
 Skewness Kurtosis Skewness Kurtosis 

 
MP-model 
(γ=5.55) 

 
-1.19 

 
3.96 

 
0.73 

 
1.56 

 
CS-model 
(sd =-0.45) 

 
-0.69 

 
3.22 

 
0.54 

 
1.05 

 
MI-model 
(γ=2.60) 

 
-1.13 

 
6.43 

 
0.84 

 
1.59 

 
Data 

-0.906 
(0.283) 

1.187 
(0.780) 

1.157 
(0.294) 

1.716 
(1.096) 

 
 
 
Notes: MP stands for Mehra-Prescott, CS for Campbell-Shiller and MI for Moody Investor.  The parameter 
γ is chosen to roughly match the mean equity premium in the Mehra-Prescott Economy and in the Moody 
Investor economy.  In the Campbell-Shiller economy, the parameter sd is similarly calibrated.  We report 
skewness and excess kurtosis for equity and bond returns computed over the actual data sample, with the 
state variables inferred from data on dividend growth, nominal rates, and inflation.  The last line reports the 
data moment with a GMM-based standard error between parentheses.



 
Table  7 

 
  Variance Ratios for the Three Example Economies 

 
 

 Equity Bonds 
 VR(5) VR(10) VR(5) VR(10) 
 

MP-model 
(γ=5.55) 

 
0.92 

 
0.79 

 
0.76 

 
0.75 

 
CS-model 
(sd =-0.45) 

 
0.50 

 
0.39 

 
0.77 

 
0.74 

 
MI-model 
(γ=2.60) 

 

 
0.52 

 
0.43 

 
0.96 

 
1.03 

Data 
(s.e.) 

0.726 
(0.137) 

0.734 
(0.150) 

1.397 
(0.260) 

1.885 
(0.416) 

 
 
 

Notes: MP stands for Mehra-Prescott, CS for Campbell-Shiller and MI for Moody Investor.  The parameter 
γ is chosen to roughly match the mean equity premium in the Mehra-Prescott Economy and in the Moody 
Investor economy.  In the Campbell-Shiller economy, the parameter sd is similarly calibrated. VR(k) stands 
for variance ratio computed using k autocorrelations of the underlying process.  We report variance ratios 
using 5 or 10 autocorrelations for stock and bond returns computed over the actual data sample, with the 
state variables inferred from data on dividend growth, nominal rates, and inflation.  The last line reports the 
corresponding variance ratios in the data with the standard errors computed by estimating the correlations 
jointly in a GMM framework. We use 11 Newey - West lags for this estimation. 
 



Table  8 
 

  Predictability Properties for the Three Example Economies 
 
 

 
 Equity Bonds 
 Excess 

Dividend 
Yield 

Term 
Spread 

Excess 
Dividend 

Yield 

Term 
Spread 

 
MP-model 
(γ=5.55) 

 

 
0.370 

 
0.634 

 
0.273 

 
0.909 

 

CS-model 0.294 0.028 0.350 1.427 
(sd =-0.45) 

 
    

MI-model 0.864 2.640 0.515 6.376 
(γ=2.60) 

 
    

Data 0.875 2.936 0.179 2.137 
(s.e.) (0.595) (1.698) (0.276) (0.622) 

 
 
 
Notes: MP stands for Mehra-Prescott, CS for Campbell-Shiller and MI for Moody Investor.  The parameter 
γ is chosen to roughly match the mean equity premium in the Mehra-Prescott Economy and in the Moody 
Investor economy.  In the Campbell-Shiller economy, the parameter sd is similarly calibrated.  We report 
slope coefficients from univariate regressions of equity or bond excess returns onto excess dividend yield or 
term spreads.  The regression variables are computed over the actual data sample, with the state variables 
inferred from data on dividend growth, nominal rates, and inflation.  The last line reports the coefficients 
actually obtained in the data using heteroskedasticity-robust standard errors. 



Table 9 
 

Analytical Risk Premiums: Tests and Properties 
 
 

 Bond Returns Equity Returns 
 Test Min. Max. Mean Vol. Test Min. Max. Mean Vol. 

 
MP-
model 

 
14.53 

(0.006) 
 

 
-0.0039 

 
0.0000 

 
-0.0010 

 
0.0009 

 
5.70 

(0.223) 

 
0.0741 

 
0.0861 

 
0.0782 

 
0.0028 

CS-
model 

14.54 
(0.0058) 

 

0.0080 0.0106 0.0100 0.0005 5.66 
(0.226) 

0.0836 0.0966 0.0882 0.0029 

MI-
model 

13.55 
(0.009) 

 

0.0027 0.0182 0.0099 0.0021 5.94 
(0.204) 

0.0222 0.1555 0.0858 0.0187 

Data  -0.054 0.086 0.009 0.031  -0.044 0.139 0.061 0.042 
 
 
 

Notes:  The column labelled “Test” reports the value of the test statistic described in section 5.3 and in the 
Appendix, which is distributed χ2(4).  The p-value is indicated between parentheses.  The columns min., 
max., mean and vol. report these sample characteristics for the (gross) bond or equity return premiums 
implied by the model.  MP stands for Mehra-Prescott Economy, CS for Campbell-Shiller Economy and MI 
for Moody Investor Economy.  The last line reports the same properties for fitted values from multivariate 
regressions of stock or bond returns on the two “yield” instruments. 



Table  10 
 

  Variability in Price Dividend Ratios 

 
 

 

Standard 
deviation 

Coefficient of 
variation 

Variance of 
equity return 
accounted for 

by price-
dividend ratio 

Variance of 
equity return 
accounted for 
by dividend 

growth 
 

MP-model 
 

0.662 
 

0.039 
 

14.30 
 

95.03 
 

CS-model 
 

1.697 
 

0.104 
 

36.80 
 

40.36 
 

MI-model 
 

1.116 
 

0.067 
 

19.73 
 

45.88 
 

Data 
(s.e.) 

 
7.670 

(0.792) 

 
0.305 

(0.148) 

 
126.12 

 
40.32 

 
 
 

Notes:  MP stands for Mehra-Prescott, CS for Campbell-Shiller and MI for Moody Investor.  The first 
column reports the standard deviation (volatility) of price-dividend ratios, the second its coefficient of 
variation both for the three models and the data.  The number between parentheses is a GMM-based 
standard error.  For the coefficient of variation, the standard error is computed using the delta method, since 
it is a function of the first two moments.  We could also view it as a function of the mean and the volatility, 
in which case the standard error is reduced to 0.030.  The last two columns report the results of a variance 

docomposition of the logarithmic equity return into two components: )
1

ln( 1

t

t

pd

pd ++
and nominal dividend 

growth.  The numbers are in percentages. 
 
 
 
 


