
American Finance Association

Adjustment Costs and Capital Asset Pricing: Discussion
Author(s): Kenneth J. Singleton
Source: The Journal of Finance, Vol. 40, No. 3, Papers and Proceedings of the Forty-Third
Annual Meeting American Finance Association, Dallas, Texas, December 28-30, 1984 (Jul.,
1985), pp. 705-709
Published by: Blackwell Publishing for the American Finance Association
Stable URL: http://www.jstor.org/stable/2327793
Accessed: 26/11/2009 08:41

Your use of the JSTOR archive indicates your acceptance of JSTOR's Terms and Conditions of Use, available at
http://www.jstor.org/page/info/about/policies/terms.jsp. JSTOR's Terms and Conditions of Use provides, in part, that unless
you have obtained prior permission, you may not download an entire issue of a journal or multiple copies of articles, and you
may use content in the JSTOR archive only for your personal, non-commercial use.

Please contact the publisher regarding any further use of this work. Publisher contact information may be obtained at
http://www.jstor.org/action/showPublisher?publisherCode=black.

Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or printed
page of such transmission.

JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of
content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms
of scholarship. For more information about JSTOR, please contact support@jstor.org.

Blackwell Publishing and American Finance Association are collaborating with JSTOR to digitize, preserve
and extend access to The Journal of Finance.

http://www.jstor.org

http://www.jstor.org/stable/2327793?origin=JSTOR-pdf
http://www.jstor.org/page/info/about/policies/terms.jsp
http://www.jstor.org/action/showPublisher?publisherCode=black


Adjustment Costs and Capital Asset Pricing 705 

4. Marjorie A. Flavin. "Excess Volatility in Financial Markets: A Reassessment of the Empirical 
Evidence." Journal of Political Economy 91 (December 1983), 929-56. 

5. Sanford F. Grossman and Robert J. Shiller. "The Determinants of the Variability of Stock 
Market Prices." American Economic Review 71 (May 1981), 222-27. 

6. L. P. Hansen and K. J. Singleton. "Stochastic Consumption, Risk Aversion, and the Temporal 
Behavior of Asset Returns." Journal of Political Economy 91 (April 1983), 249-65. 

7. F. Hayashi. "Tobin's Marginal q and Average q: A Neoclassical Interpretation." Econometrica 50 
(January 1982), 213-24. 

8. G. Huberman. "Capital Asset Pricing in an Overlapping Generations Model." Journal of Economic 
Theory 33 (August 1984), 232-48. 

9. G. W. Huffman. "Asset Pricing with Capital Accumulation." University of Western Ontario 
Research Report No. 8404, 1984. 

10. . "Asset Pricing with Heterogeneous Agents." Unpublished, 1985. 
11. . "The Representative Agent, Overlapping Generations, and Asset Pricing." University of 

Western Ontario Research Report No. 8405, 1984. 
12. A. W. Kleidon. "Bias in Small Sample Tests of Stock Price Rationality." University of Chicago 

Graduate School of Business Working Paper, May 1982. 
13. . "Variance Bounds in a Simple Model of Asset Pricing: A Comment." University of 

Chicago Graduate School of Business Working Paper, May 1982. 
14. Stephen F. LeRoy. "Risk Aversion and the Martingale Property of Stock Prices." International 

Economic Review 14 (July 1973), 436-46. 
15. . "Expectations Models of Asset Prices: A Survey of Theory." Journal of Finance 37 (March 

1982), 185-217. 
16. and C. J. LaCivita. "Risk Aversion and the Dispersion of Asset Prices." Journal of Business 

92 (October 1981), 535-47. 
17. and Richard 0. Porter. "The Present-Value Relation: Tests on Implied Variance Bounds." 

Econometrica 49 (May 1981), 555-74. 
18. Robert E. Lucas, Jr. "Asset Prices in an Exchange Economy." Econometrica 46 (November 1978), 

1429-45. 
19. R. C. Merton. "An Intertemporal Capital Asset Pricing Model." Econometrica 41 (September 

1973), 867-87. 
20. Ronald W. Michener. "Variance Bounds in a Simple Model of Asset Pricing." Journal of Political 

Economy 90 (February 1982), 166-75. 
21. Rajnish Mehra and Edward C. Prescott. "Equity Premium: A Puzzle." Journal of Monetary 

Economics 15 (March 1985), 145-161. 
22. S. A. Ross. "The Arbitrage Theory of Capital Asset Pricing." Journal of Economic Theory 13 

(December 1976), 341-49. 
23. J. A. Scheinkman and L. Weiss. "Borrowing Constraints and Aggregate Economic Activity." 

University of Chicago, 1983. 
24. R. J. Shiller. "Do Stock Prices Move Too Much to be Justified by Subsequent Changes in 

Dividends?" American Economic Review 71 (June 1981), 421-36. 
25. R. Townsend. "Asset Return Anomalies: A Choice Theoretic, Monetary Explanation." Carnegie- 

Mellon University, June 1982. 
26. James Tobin. "A General Equilibrium Approach to Monetary Theory." Journal of Money, Credit 

and Banking 1 (February 1969), 15-29. 

DISCUSSION 

KENNETH J. SINGLETON*: This paper explores the relations between the prices 
of capital assets and the specifications of the underlying technologies of the 
economy. Professor Huffman deduces the equilibrium price of capital for several 
economies, and then examines how the behavior of this price and investments in 
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capital are affected by the presence of installation costs. These comparisons 
across alternative technologies are interesting and will be discussed in more 
detail subsequently. First, I shall comment briefly on the motivation for this 
analysis, and discuss the structure of Huffman's model and its relation to several 
asset pricing models that have been studied previously in the literature. 

The motivation for this analysis seems to be the fact that infinitely lived, 
representative agent models of asset pricing have had limited success in repre- 
senting the time-series properties of asset returns. While this observation cer- 
tainly seems correct, it is misleading to attribute the failings of representative 
agent models to misspecification of the technology of the economy. The empirical 
models in Hansen and Singleton [5] and Dunn and Singleton [4], e.g., place 
essentially no restrictions on the technology underlying the production of con- 
sumption or capital goods. In particular, these studies implicitly accommodate 
adjustment costs, time-to-build factors, and interrelated production technologies 
that are much more complicated than the "primitive" technology implicit in 
Equation (2) or the installation technologies in Huffman's paper. Accordingly, 
by themselves, the findings in previous studies of dynamic asset pricing models 
do not point to the omission of adjustment costs as the key misspecification 
underlying the poor performance of representative agent models. 

A comparison across equilibrium relations for prices implied by different 
specifications of technology is nevertheless of interest in its own right, since it 
enhances our understanding of the links between these aspects of equilibrium 
models. That the specification of technology matters for the form of equilibrium 
asset prices has, of course, been observed previously by many authors. For 
instance, Brock [3] deduces the equilibrium price process implied by a model 
with production in which both capital goods and claims to shares of the profits 
of firms are priced. More recently, Altug [1] has derived the equilibrium prices 
of capital in a general equilibrium model with adjustment costs and a time-to- 
build production technology. 

What distinguishes Huffman's analysis from most previous studies is the use 
of the overlapping generations framework. Agents are assumed to live two periods 
in his model, and there are limited mechanisms for transfering consumption 
goods into the future (the consumption good in this model is not storable). 
Therefore, it is worthwhile to discuss briefly the role of the capital good in this 
economy with incomplete markets and to compare its role to that of capital in 
many of the existing representative agent models. 

Consumption goods can be transformed into capital goods using the "installa- 
tion" function I, but capital cannot be converted back into consumption goods 
in Huffman's model. Furthermore capital, which is the only asset in this economy, 
pays a stochastic, exogenous dividend each period. Since consumption goods are 
not storable, the capital good provides the only means in this model of shifting 
consumption from the first to the second period of a given generation's lifetime. 
Thus, in general, the capital good is valued for two reasons. First, it pays a 
dividend in the form of consumption goods. Second, it serves as a store of value. 

Under the assumptions of logarithmic utility and the two-period lifetime of 
agents, the presence of a dividend does not affect the equilibrium price of capital 
[see Equation (14)]. Thus, in Huffman's examples, the store of value function of 
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capital is the only reason that capital is valued by agents in his model. Capital 
would have the same equilibrium price in an economy in which capital is an 
intrinsically worthless commodity that takes on positive value because it is the 
only store of value. In this regard, capital is the counterpart of "fiat money" or 
government bonds in Wallace's [7] overlapping generations models. 

Also, it seems that capital can be converted into consumption goods in this 
model. Specifically, the fact that capital pays a dividend in terms of consumption 
goods seems to make his model observationally equivalent to a model in which 
capital can be converted by a constant returns to scale stochastic production 
function. Viewed this way, it is clear that the model is not capturing many of the 
characteristics of production that have been found to be important in modeling 
the U.S. economy. 

Furthermore, many of the qualitative conclusions deduced for the two-period 
model are not robust to fairly plausible changes in the model. For instance, 
Huffman notes that the dividend will generally affect the price of capital in a 
model in which agents live for more than two periods. The price of capital will 
also depend on the dividend in general if agents have preferences other than the 
logarithmic type assumed by Huffman, even with two-period-lived agents. 

Perhaps a more important observation, which Huffman does not make, is that 
with longer lived agents the current price of capital will be a function of not only 
the current capital stock, but also the previous periods' stocks. Thus, different 
forms of adjustment costs may lead to very different time-series processes for 
asset prices. Unfortunately, there is no discussion of the time-series properties 
of asset prices implied by the various models considered in this paper. Thus, we 
cannot rule out the possibility that the implied processes for prices in Huffman's 
models are no more consistent with the observed time series of asset returns 
than are the price processes implied by representative agent models. In sum, this 
paper fails to povide many new insights into the limitations of infinitely lived 
representative agent models, or of the consequences of either adjustment costs 
or heterogeneity across agents for the time-series properties of asset prices. 

The assumption that capital is the only store of value in this economy also 
precludes an analysis of the relative risk of investing in different types of capital 
or claims to the cash flows from firms. It would, for instance, be interesting to 
see a comparison of the implied covariances of returns and the marginal rates of 
transformation associated with alternative specifications of technology. For it is 
these covariances that are linked to the risk premia implicit in the model. Some 
results on these relations in the context of a representative agent model are 
presented in Breeden [2]. 

Instead of investigating these issues in dynamic and relative pricing, Huffman 
focuses his attention on the implications of his models for the coefficients of 
variation of the endogenous variables and the frequency with which agents invest. 
On the issue of variation, he notes that there is substantial variability in prices 
even if the dividend paid on the capital stock is constant each period. However, 
this observation does not address the issue raised in the introduction-namely, 
is the volatility of prices implied by this model more consistent with the data 
than the representative agent models studied previously? As discussed above, 
Huffman's specification of the technology would not, by itself, seem to be the 
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key factor in reconciling asset pricing models with the data, since more general 
specifications have been considered previously. 

An important difference between his model and representative agent models, 
that may help in explaining asset price volatility, is the particular form of the 
heterogeneity of consumers associated with this overlapping generations model. 
Although the role of this market structure has been discussed by Huffman [6] 
elsewhere, a brief comment on its role in the analysis here is warranted. This 
model has the property that agents in the second period of their lives will supply 
the security to the market inelastically because they desire to consume all of 
their wealth. One interpretation of this setup is that large differences in portfolio 
holdings at different stages of the life-cycle may explain asset price variability. 
Alternatively, it may be interpreted more broadly as a means of modeling an 
environment in which a subset of the agents in the economy must supply their 
securities to the market inelastically. That the latter phenomenon is central to 
understanding asset price behavior or that it should be modeled in this way is 
not obviously suggested by the findings in previous empirical studies of asset 
pricing. Therefore, more motivation for the use of the overlapping generations 
framework would have been helpful. Also, my guess is that the variability of asset 
prices in this model would be mitigated substantially by the introduction of a 
bequest motive on the part of agents and possibly by extending the length of the 
lifetimes of the agents in each generation. 

Given the specification of agents preferences and a two-period lifetime, Huff- 
man investigates the links between installation costs, the variability of capital 
prices, and the optimal level of investment. An interesting feature of the overlap- 
ping generations framework is that it accommodates the possibility that in some 
periods zero investment in the capital good is optimal. That is, all saving will be 
through transactions in claims to the existing capital stock. I found Huffman's 
analysis of the sensitivity of investment to the form of the installation technology 
and the depreciation rate to be one of the more interesting aspects of the study. 
From the last columns of Table III and IV, it is seen that more investment is 
undertaken in the economy with lower installation costs and higher depreciation 
rates. 

Also, comparing the results in Tables IV and V, one sees that both the average 
level and the variability of the price of capital are higher in the economy with 
increasing marginal installation costs relative to the economy with constant 
marginal adjustment costs. The higher variability emerges because, with higher 
marginal adjustment costs, shocks are absorbed relatively more by the price than 
by the quantity of capital. Neither of these findings is surprising in the context 
of the model considered, but they do serve as a useful reminder of the links 
between- the moments of capital prices and the underlying technology. 

Finally, it is interesting that, for the economy associated with Table IV 
(increasing marginal adjustment costs), the variability of the price of capital is a 
monotonically increasing function of the depreciation rate 3. In contrast, for the 
economy associated with Table V (constant marginal costs), the variability of 
the price of capital is inversely related to 3. Thus, there is no systematic relation 
between the level of the depreciation rate and price variability across the 
alternative economies. 
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