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An Abstract of

A Game-Theoretic Approach to a General Equilibrium
Model with Asymmetric Price Information and No Goods

by
Elmer J. Fudd

Submitted to the Graduate Faculty in partial fulfillment of the
requirements for the Doctor of Philosophy Degree in Economics

The University of Toledo
May 2010

Out-of-sample forecasting experiments are used as an alternative to looking at
F-statistics when examining whether money, interest rates or the commercial
paper/T-bill spread provide information content for subsequent movements in
output, real and nominal personal income, the CPI and the PPI. Here a variable
provides information if it improves the forecast of the explained variable. Employing
this procedure I find that the paper-bill spread but not monetary aggregates provide
information content for industrial production or real personal income when using
data over the 1980-97 period. In contrast, I find that monetary aggregates provide

information content for the CPI and nominal personal income but not the PPIL.
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Preface

Macroeconomics analyzes the economy as a whole; where output, prices,
interest rates, exchange rates, and unemployment are the key variables
macroeconomists want to explain. In contrast, microeconomics analyzes the
behavior of individuals and firms; where prices for particular products are
determined by demand and supply. As it is all but impossible to summarize all of
the differences between macro- and microeconomic models, I focus only on three
theoretic models that have had a substantial impact on economic modeling over the
last 60 years. The three classes of models I examine are the IS-LM, overlapping
generations, and growth models. The IS-LM is the traditional (static) aggregative
macro model which excels in short-run stabilization issues. The overlapping
generations model with production is a general equilibrium, intertemporal
micro-based macro model. It incorporates both utility and profit maximization.
Growth models examine the importance of technology and human capital,
convergence to equilibria, and its long-run focus sharply contrasts that of the IS-LM
model.

The IS-LM model is particularly adept at providing short-run stabilization
policy prescriptions, an ability that (by design) is absent in both the overlapping
generations and growth models. Fiscal policy does this in the IS-LM model by
driving a wedge between saving and investment. Unlike the classical model, fiscal
stimuli in the IS-LM model will not necessarily alter saving and investment in the
same direction nor in the same proportion, Keynes (1936, p. 21). (See Barro and
King [1984] for an overlapping generations model that assumes the contrary, and
Dowd [1990] for further discussion of this issue.) The independent movements of
saving and investment allows income to adjust in order for the economy to reach a
new equilibrium. Monetary policy affects income by first altering the interest rate

and, in turn, the incentives for savers and investors. See Blinder and Solow (1973)
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Chapter One
The Heading to Chapter One (Level 1 Heading)
This is a Level 2 Section Heading

The Federal Reserve has at its disposal a limited set of instruments through
which it can attempt to achieve its objectives of price stability and/or full
employment output. Between the time a monetary instrument is adjusted and its
ultimate effect on economic activity has occurred there are observable movements in
other important economic variables such as monetary aggregates or interest rates.

This is a level 3 section heading. These variables may be used as
intermediate targets if immediately subject to influence by policy and if their
movements affect output or prices. If the variable does not cause output or prices, it
may still be useful as an information variable if its movements consistently lead
movements in the variables the Federal Reserve wishes to influence.

This is a level j section heading. Friedman and Kuttner (1992, 1993)
sparked a healthy debate as to which variables are good candidates for intermediate
targets or information variables. The candidates they considered to explain
movements in industrial production included a price index, a monetary aggregate
and the difference between the commercial paper rate and the treasury bill rate (the
“paper-bill spread”).

This is a level 5 section heading. Using F-statistics to determine whether a
particular variable provided information content, Friedman and Kuttner concluded
that the paper-bill spread was a good candidate because it contained significant
information content for industrial production regardless of sample: “[t]he spread is a
predictor of real economic activity, not prices, and of nominal magnitudes only to
the extent that they reflect real ones” (Friedman and Kuttner 1993, p. 214). This
was followed by Dewey, Robem, and Howe (1996) who argued that monetary

balances are related to neither real nor nominal income fluctuations and concluded
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Figure 1. Rudimentary economic analysis of a change in taxes when the Federal
Reserve is following a Money Stock Instrument. This assumes the goods market’s
sensitivity to a change in taxes is greater than that in financial markets.
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When forecasting industrial production and real and nominal personal
income, X; represents the measure of price included (i.e., the CPI or the PPI).
When forecasting the CPI or the PPI, X, represents the measure of output/income
included (i.e., industrial production or real personal income). M; and R; are
respectively the monetary aggregate and the interest rate measure used. As
described below, in models I and V the ¢’s are zero and in model III the §’s are
zero. Table 1 provides the mean absolute percentage errors (MAPESs) from 1 to 6
months-ahead forecasts of industrial production generated by the six alternative

model specifications considered.

Table 1

The Mean Absolute Percentage Errors from 1 to 6 months-ahead Forecasts of
Industrial Production

Month Forecast Errors from Six Alternative Models

Forecast I II I11 v A% VI
1 0.502 0.716 0.680 0.581 0.584 0.581
2 1.030 1.343 1.271 1.171 1.186 1.219
3 1.578 1.757 1.679 1.631 1.661 1.759
4 2.146 2.070 1.944 2.109 2.103 2.418
5 2.728 2.279 2.107 2.563 2.530 3.055
6 3.240 2.293 2.157 2.857 2.819 3.664

Such comparisons will determine whether a variable is a good candidate as

an information variable. Comparing the mean absolute percentage error from

models I, IT and III (or models III, IV and V) examines the relative contributions of

money versus the interest rate spread (or money versus the federal funds rate).
Moreover, comparing the MAPEs from model Il and V and those from models I and
IV examines the relative contribution of the federal funds rate versus the interest
rate spread. To examine whether the information content provided by a candidate
variable is unique to the variable being forecasted, we repeated the above analysis

but substituted real gross domestic produce and, subsequently, real personal income

3 (Sample Page 14)

APA Format



[ Sample: References - Example 1 |

References
Achenbach, T.M., & Edelbrock, C. (1987). Manual for the Youth Self-Report and

Profile. Stowe, VT: University of Vermont, Department of Psychiatry.

Anderson, A. K. (2005). Affective influences on the attentional dynamics
supporting awareness. Journal of Fxperimental Psychology: General, 154,

258-281. doi:10.1037/0096-3445.134.2.258

Blout, R.L., Piira, R., & Cohen, L.L. (2003). Management of pediatric pain and
distress due to medical procedures. In M.C. Roberts (Ed.), Handbook of
pediatric psychology (3rd ed.) (p. 216-233). New York, NY: Guilford Press.

Curry, N. (1985). Cognitive coping processes as predictors of adaptive functioning
in children visiting the dentist. (Unpublished doctoral dissertation). Case
Western Reserve University, Cleveland, OH.

Derogatis, L.R., & Spencer, P.M. (1982). The Brief Symptom Inventory (BSI):
Administration, scoring, and procedures manual. (Available from Johns
Hopkins University School of Medicine, 601 N. Broadway, Baltimore, MD
21205).

Klein, H., & Palmer, C.E. (1937). Dental caries in American Indian children. In
Public Health Bulletin, 239. US Government Printing Office.

Ohman, A., & Mineka, S. (2001). Fears, phobias, and preparedness: Toward an
evolved module of fear and fear learning. Psychological Review, 108, 483-522.
do0i:10.1037,/0033-295X.108.3.483

57 (Sample Page 15)

APA Format



[ Sample: References - Example 2 |

References

Achenbach, T.M., & Edelbrock, C. (1987). Manual for the Youth Self-Report and
Profile. Stowe, VT: University of Vermont, Department of Psychiatry.

Anderson, A. K. (2005). Affective influences on the attentional dynamics
supporting awareness. Journal of Fxperimental Psychology: General, 15/,
258-281. doi:10.1037/0096-3445.134.2.258

Blout, R.L., Piira, R., & Cohen, L.L. (2003). Management of pediatric pain and
distress due to medical procedures. In M.C. Roberts (Ed.), Handbook of
pediatric psychology (3rd ed.) (p. 216-233). New York, NY: Guilford Press.

Curry, N. (1985). Cognitive coping processes as predictors of adaptive functioning
in children visiting the dentist. (Unpublished doctoral dissertation). Case
Western Reserve University, Cleveland, OH.

Derogatis, L.R., & Spencer, P.M. (1982). The Brief Symptom Inventory (BSI):
Administration, scoring, and procedures manual. (Available from Johns
Hopkins University School of Medicine, 601 N. Broadway, Baltimore, MD
21205).

Klein, H., & Palmer, C.E. (1937). Dental caries in American Indian children. In
Public Health Bulletin, 239. US Government Printing Office.

Ohman, A., & Mineka, S. (2001). Fears, phobias, and preparedness: Toward an

evolved module of fear and fear learning. Psychological Review, 108, 483-522.
doi:10.1037,/0033-295X.108.3.483

57 (Sample Page 16)

APA Format



[ Sample: Appendix First Page]

Appendix A
The Heading to Appendix A
The Federal Reserve has at its disposal a limited set of instruments through which
it can attempt to achieve its objectives of price stability and/or full employment
output. Between the time a monetary instrument is adjusted and its ultimate effect
on economic activity has occurred there are observable movements in other
important economic variables such as monetary aggregates or interest rates. These
variables may be used as intermediate targets if immediately subject to influence by
policy and if their movements affect output or prices. If the variable does not cause
output or prices, it may still be useful as an information variable if its movements
consistently lead movements in the variables the Federal Reserve wishes to influence.
Friedman and Kuttner (1992, 1993) sparked a healthy debate as to which
variables are good candidates for intermediate targets or information variables. The
candidates they considered to explain movements in industrial production included
a price index, a monetary aggregate and the difference between the commercial
paper rate and the treasury bill rate (the “paper-bill spread”). Using F-statistics to
determine whether a particular variable provided information content, Friedman
and Kuttner concluded that the paper-bill spread was a good candidate as it
contained significant information content for industrial production regardless of
sample: “[t|he spread is a predictor of real economic activity, not prices, and of
nominal magnitudes only to the extent that they reflect real ones” (1993, p. 214). In
contrast, they argued that money is related to neither real nor nominal income
fluctuations and concluded that money is not a reasonable candidate as its
information content broke-down in samples that included the 1980s. Monetary
aggregates being “unreliable indicators of economic activity and as guides for

stabilizing prices” has also been argued by Akhtar (1997, p. 4). The debate sparked
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