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Résumé / Abstract 
 
Ce papier étudie l'importance de la complétude du marché en comparant le taux d'aversion au risque 
estimé dans le cas de marchés complets et incomplets. Dans le cas de marchés incomplets, nous 
utilisons des données de consommation de 50 états américains. Bien que l'utilisation de données 
agrégées au niveau des états est conceptuellement moins justifiée que l'utilisation de données 
individuelles, ce choix est préférable du fait que les données agrégées sont moins sujettes aux erreurs 
de mesures. Nous trouvons que le taux d'aversion au risque sous l'hypothèse de marchés incomplets est 
plus petit. De plus, la prise en compte du deuxième et du troisième moment de la distribution 
transversale de la croissance de la consommation dans le pricing kernel réduit le taux d'aversion au 
risque estimé. Ces résultats suggèrent que l’incomplétude du marché devrait être regardé comme une 
composante importante de la solution du puzzle de la prime d’équité. 
 

Mots clés : hétérogénéité, risque inhérent à la consommation, marchés incomplets, modèle 
d’évaluation d’actif basé sur la consommation, aversion au risque, puzzle de la prime 
d’équité 
 
 

This paper investigates the importance of market incompleteness by comparing the rates of risk 
aversion estimated from complete and incomplete markets environments. For the incomplete-markets 
case, we use consumption data for 50 U.S. states. While the use of state-level data is conceptually 
inferior to the use of data on individual consumption, it may be preferable because state-level data are 
less susceptible to measurement errors. We find that the rate of risk aversion under the incomplete-
markets setup is much lower. Furthermore, including the second and third moments of the cross-
sectional distribution of consumption growth in the pricing kernel lowers the estimate of risk aversion. 
These findings suggest that market incompleteness ought to be seen as an important component of 
solutions to the equity premium puzzle.  
 

Keywords: heterogeneity, idiosyncratic consumption risk; incomplete markets; 
consumption-based asset pricing model; risk aversion; equity premium puzzle 
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Mean Stdev. Min. Max.

Alaska 1.0279 0.0623 0.9210 1.2772
Alabama 1.0214 0.0444 0.8957 1.1147
Arkansas 1.0195 0.0371 0.9374 1.0837
Arizona 1.0156 0.0480 0.9134 1.1718
California 1.0057 0.0345 0.9362 1.0677
Colorado 1.0160 0.0458 0.9053 1.1298
Connecticut 1.0173 0.0677 0.8738 1.1619
Delaware 1.0139 0.0591 0.8697 1.1552
Florida 1.0147 0.0469 0.9259 1.1508
Georgia 1.0191 0.0380 0.9487 1.1038
Hawaii 1.0280 0.0493 0.9157 1.1627
Iowa 1.0148 0.0408 0.8702 1.0992
Idaho 1.0156 0.0563 0.8890 1.1551
Illinois 1.0070 0.0387 0.9301 1.0713
Indiana 1.0135 0.0347 0.9273 1.0708
Kansas 1.0165 0.0381 0.9278 1.0873
Kentucky 1.0222 0.0426 0.9351 1.1311
Louisiana 1.0205 0.0339 0.9421 1.0977
Massachusetts 1.0109 0.0437 0.9435 1.0943
Maryland 1.0129 0.0322 0.9346 1.0812
Maine 1.0208 0.0675 0.8744 1.1770
Michigan 1.0137 0.0474 0.9208 1.1584
Minnesota 1.0160 0.0392 0.9213 1.1125
Missouri 1.0136 0.0448 0.8992 1.1028
Missisippi 1.0221 0.0369 0.9239 1.0867
Montana 1.0154 0.0654 0.8324 1.1607
North Carolina 1.0198 0.0339 0.9389 1.0812
North Dakota 1.0229 0.0452 0.8697 1.1255
Nebraska 1.0182 0.0523 0.8765 1.1215
New Hampshire 1.0212 0.0609 0.8941 1.1793
New Jersey 1.0099 0.0379 0.9323 1.1098
New Mexico 1.0188 0.0562 0.8920 1.1535
Nevada 1.0141 0.0749 0.8740 1.1660
New York 1.0038 0.0265 0.9542 1.0480
Ohio 1.0141 0.0319 0.9433 1.0812
Oklahoma 1.0142 0.0468 0.9450 1.1711
Oregon 1.0150 0.0612 0.8283 1.1750
Pennsylvania 1.0123 0.0386 0.9490 1.1385
Rhode Island 1.0117 0.0617 0.8972 1.1651
South Carolina 1.0241 0.0437 0.9223 1.1573
South Dakota 1.0215 0.0570 0.8565 1.1673
Tennessee 1.0210 0.0466 0.9060 1.1392
Texas 1.0146 0.0559 0.8517 1.1788
Utah 1.0117 0.0467 0.8861 1.1193
Virginia 1.0220 0.0440 0.9212 1.1166
Vermont 1.0154 0.0636 0.8986 1.1813
Washington 1.0102 0.0492 0.8854 1.1630
Wisconsin 1.0148 0.0397 0.9297 1.1055
West Virginia 1.0179 0.0570 0.8550 1.1010
Wyoming 1.0206 0.0969 0.7256 1.2109

U.S. NIPA 1.0125 0.0262 0.9614 1.0626
Average of States 1.0154 0.0276 0.9621 1.0633

Table 1A: Descriptive Statistics for Consumption Growth

Notes: Descriptive statistics for annual real growth in private consumption of
nondurables and services. Figures are provided for 50 U.S. states and for the
entire United States. Sample period: 1963-1995. State-level consumption
series are constructed from retail sales data using procedures described in Del
Negro (2002). All consumption series are deflated using the U.S. CPI.           



Mean Stdev. Min. Max.

Dec-Dec, Value-weighted 0.0568 0.1505 -0.3038 0.3134
Dec-Dec, Equally-weighted 0.0851 0.1774 -0.2736 0.4570
Averaged, Value-weighted 0.0526 0.1307 -0.2790 0.3345
Averaged, Equally-weighted 0.0816 0.1485 -0.2435 0.4600

Table 1B: Descriptive Statistics for Returns

Notes: Descriptive statistics for yearly equity risk premia from 1963 to1995. The equity
returns are value-weighted and equally-weighted indices, constructed by CRSP using
NYSE and AMEX stocks. The Dec-Dec returns are yearly returns from December 31 of
year t to December 31 of year t+1. The averaged returns are constructed by computing
the average of 12 yearly returns, namely the January-January, February-February, … ,
December-December returns.



eq. risk prem. U.S. c.gr. average c.gr. c.gr. moment 1 c.gr. moment 2 c.gr. moment 3 c.gr. moment 4
eq. risk prem. 1 0.0551 0.0469 0.0343 -0.3468 0.0769 -0.1287
U.S. c.gr. 0.0551 1 0.9606 0.9585 -0.3106 -0.0038 -0.3229
average c.gr. 0.0469 0.9606 1 0.9989 -0.2823 0.1373 -0.3466
c.gr. moment 1 0.0343 0.9585 0.9989 1 -0.2588 0.1391 -0.3263
c.gr. moment 2 -0.3468 -0.3106 -0.2823 -0.2588 1 0.2656 0.8217
c.gr. moment 3 0.0769 -0.0038 0.1373 0.1391 0.2656 1 0.1206
c.gr. moment 4 -0.1287 -0.3229 -0.3466 -0.3263 0.8217 0.1206 1

eq. risk prem. U.S. c.gr. average c.gr. c.gr. moment 1 c.gr. moment 2 c.gr. moment 3 c.gr. moment 4
eq. risk prem. 1 0.2447 0.2406 0.2253 -0.2662 0.2761 -0.2171
U.S. c.gr. 0.2447 1 0.9606 0.9585 -0.3106 -0.0038 -0.3229
average c.gr. 0.2406 0.9606 1 0.9989 -0.2823 0.1373 -0.3466
c.gr. moment 1 0.2253 0.9585 0.9989 1 -0.2588 0.1391 -0.3263
c.gr. moment 2 -0.2662 -0.3106 -0.2823 -0.2588 1 0.2656 0.8217
c.gr. moment 3 0.2761 -0.0038 0.1373 0.1391 0.2656 1 0.1206
c.gr. moment 4 -0.2171 -0.3229 -0.3466 -0.3263 0.8217 0.1206 1

Table 2A: Correlations between components of the pricing kernels and the Equity Premium
December-December Returns, Value-Weighted

Table 2B: Correlations between components of the pricing kernels and the Equity Premium
Averaged Returns, Value-Weighted

Notes: Correlation matrices for returns and the first four moments of the cross-sectional distribution of consumption growth.
The sample period is 1963-1995. The returns and growth variables are described in the notes to Tables 1A and 1B,
respectively. The first element in the correlation matrix is the equity risk premium. In Table 2A, the December-December
returns are used; in Table 2B, the averaged returns are used instead. The second element in the correlation matrix is U.S.
consumption growth. The third element is again consumption growth, this time computed using the equally-weigthed
average of the state consumption levels. The next four elements are the first four moments of the cross-sectional
distribution of state consumption growth. 



24.26 29.35

Table 3 : rate of risk aversion implied by the equity premium Euler equation

December-December returns Averaged returns

Value-weighted Equally-weighted Value-weighted Equally-weighted 

Standard incomplete-markets kernel (5)

RA kernel (6) with aggregate US data 

RA kernel (6) based on average of state consumption 

Incomplete markets kernel with first moment (8)

Incomplete markets kernel with first two moments (9)

Incomplete markets kernel with first three moments (10)

Incomplete markets kernel with first four moments (7)

Constantinides-Duffie incomplete-markets kernel (11)

14.86 (*) 12.09 (*) 18.19 22.48

60.13 96.10 41.40 62.82

52.99 74.21 36.86 55.18

53.23 74.11 37.59 56.14

32.29 44.77 27.39 40.95

30.77 40.04 24.24 34.42

30.29 51.09 28.77 33.65

Notes:  Each cell represents the rate of risk aversion that equates to zero the difference between the Euler equation for the risky asset and the Euler 
equation for the riskless asset. In some cases, no rate of risk aversion is available that equates this expression to zero. In these cases the rate of risk 
aversion that yields the lowest pricing error is reported. These cases are indicated with an (*). Return variables are described in Table 1B. 

26.36 57.29 23.14 33.36

Incomplete-markets kernel, population-based weights (12) 22.64 (*) 18.11 (*)



Figure 1: The Equity Risk Premium and the Moments of the 
Cross-Sectional Distribution of Consumption Growth over Time 
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Notes: The top two panels represent returns as a function of time. The bottom four panels 
represent the first four moments of the cross sectional distribution of consumption growth. At 
each point in time, these moments are computed using consumption growth data on 50 U.S. states 
for 1963-1995. Returns and consumption growth variables are described in the notes to Tables 1A 
and 1B, respectively.  



Figure 2: Pricing Errors for Different Pricing Kernels as a Function of Risk Aversion 
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Panel A: Incomplete Markets; Dec-Dec Returns
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Panel B: Incomplete Markets; Averaged Returns
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Panel C: Two Moments; Dec-Dec Returns
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Notes: Each panel gives average pricing errors as a function of risk aversion. Panel A presents 
results for the standard incomplete markets kernel in (5), using December-December returns. 
Panel B presents results for the same standard incomplete markets kernel, using averaged returns. 
Panel C presents results for the incomplete markets kernel with the first two moments in (9), 
using December-December returns. Panel D presents results for the incomplete markets kernel 
with the first two moments in (9), using averaged returns. The return variables are described in 
the notes to Table 1B. 

 



Figure 3: Confidence Bands for Different Pricing Kernels as a Function of Risk Aversion 
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Notes: Each panel gives average pricing errors (solid lines) and the 95% confidence intervals 
(dotted lines) as a function of risk aversion. Standard errors are computed assuming no serial 
correlation. Panel A presents results for the standard incomplete markets kernel in (5), using 
December-December returns. Panel B presents results for the same standard incomplete markets 
kernel, using averaged returns. Panel C presents results for the incomplete markets kernel with 
the first two moments in (9), using December-December returns. Panel D presents results for the 
incomplete markets kernel with the first two moments in (9), using averaged returns. The return 
variables are described in the notes to Table 1B.  




