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BUSINESS CYCLE IMPLICATIONS OF MONEY

Introduction

Stylized fact:  high cyclical correlation of monetary aggregates 
and output

Conventional Keynesian view:  nominal rigidities (in price 
and/or wage level) cause monetary shifts to have real effects
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(Completely) 
rigid price level:  
output expands a 
lot

(Partially) rigid 
price level:  
output expands 
some

Completely 
flexible price 
level:  output 
unaffected

Question: How far 
can we go in 
explaining link 
between monetary 
shifts and real effects 
without appealing to 
nominal rigidities? 
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BUSINESS CYCLE IMPLICATIONS OF MONEY

Cooley and Hansen Model

Embed CIA framework in standard RBC model
…with quasi-linear utility…

Can approximate and simulate using “usual” methods
Cooley and Hansen use LQ (linear-quadratic) approximation…

…a technique still in favor in the New Keynesian literature…
…but largely has died out in other branches of DSGE macro

RATIO of SD(hours)/SD(productivity) = 2.6 – inherited from 
Hansen-Rogerson quasi-linear preferences….

Constant money 
growth rate; only 
zt shocks
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BUSINESS CYCLE IMPLICATIONS OF MONEY

Cooley and Hansen Model

Embed CIA framework in standard RBC model
…with quasi-linear utility…

Can approximate and simulate using “usual” methods
Cooley and Hansen use LQ (linear-quadratic) approximation…

…a technique still in favor in the New Keynesian literature…
…but largely has died out in other branches of DSGE macro

Business cycle dynamics same as Hansen (1985, Table 1)!
Better be the case with the Friedman Rule (almost) in place!….BUT note they do not report dynamics of it…

Constant money 
growth rate; only 
zt shocks

Also do 
not report 
dynamics 
of πt…
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BUSINESS CYCLE IMPLICATIONS OF MONEY

Cooley and Hansen Model

Exogenous AR(1) governs money growth rate
Set parameters (persistence and S.D. of shock) to match first and 
second moments of empirical M1 process

Result:  volatility of nominal money reflected entirely in nominal 
prices and consumption

Makes some sense…the binding CIA constraint…
Dynamics of other variables virtually unaffected

Low average money growth High average money growth
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A PHILLIPS CURVE?

Cooley and Hansen Model

Tradeoff between inflation and unemployment the centerpiece 
of monetary theory and policy circa 1970

Can CIA model deliver it?
Short-run Phillips Curve: No mention of cyclical correlation between 
πt and labor
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A PHILLIPS CURVE?

Cooley and Hansen Model

Tradeoff between inflation and unemployment the centerpiece 
of monetary theory and policy circa 1970

Can CIA model deliver it?
Short-run Phillips Curve: No mention of cyclical correlation between 
πt and labor
Long-run (i.e., deterministic steady state) Phillips Curve: negative 
relation between inflation and employment

And thus with output, consumption, investment
(Steady-state!) inflation is a tax on consumption, hence 
substitute into leisure

Empirical evidence may support “upward-sloping” long-run (i.e., 
steady state, i.e., time-averaged) Phillips Curve

But is this the same as the “…operational Phillips Curve…” (p. 745)?  
Likely not…
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WELFARE COSTS OF INFLATION

Cooley and Hansen Model

Another enduring question:  What are the welfare gains of 
moving from a high-inflation to a low-inflation environment?

Particular interest in this question in many developing countries and 
U.S. circa 1970-1980

Typical method:  compute extra percentage of consumption 
representative agent would require in high-inflation 
environment to be just as well off (utility) as in low-inflation 
environment (without the consumption compensation)
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WELFARE COSTS OF INFLATION

Cooley and Hansen Model

Another enduring question:  What are the welfare gains of 
moving from a high-inflation to a low-inflation environment?

Particular interest in this question in many developing countries and 
U.S. circa 1970-1980

Typical method:  compute extra percentage of consumption 
representative agent would require in high-inflation 
environment to be just as well off (utility) as in low-inflation 
environment (without the consumption compensation)

Applied to steady state, compute ζ such that

“Consumption equivalents”
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WELFARE COSTS OF INFLATION

Cooley and Hansen Model

Cooley and Hansen results

100ζ

100ζ

Define “good policy”
benchmark as Friedman Rule

A common benchmark 
result in the literature –
i.e., Lucas (2000), Lagos 
and Wright (2005), 
others compare with it
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WELFARE COSTS OF VARIABLE POLICY

Cooley and Hansen Model

Not studied by Cooley and Hansen

Typical method:  compute extra percentage of consumption 
representative agent would require in variable-money-growth 
environment to be just as well off (utility) as in constant-
money-growth environment (without the consumption 
compensation)

Applied to dynamics, compute ζ such that
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WELFARE COSTS OF VARIABLE POLICY

Cooley and Hansen Model

Not studied by Cooley and Hansen

Typical method:  compute extra percentage of consumption 
representative agent would require in variable-money-growth 
environment to be just as well off (utility) as in constant-
money-growth environment (without the consumption 
compensation)

Applied to dynamics, compute ζ such that

Obtain              through simulation
CANNOT USE LINEAR APPROXIMATION!  Due to certainty equivalence…
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In practice, choose T large 
enough so that βT ≈ 0

The whole point here is to compute welfare losses 
due to the uncertainty/variability surrounding policy
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OTHER ANALYSIS

Cooley and Hansen Model

In presence of other distorting taxes (labor- and capital-
income), welfare cost of moderate (long-run) inflation about 
double

Without other 
distorting taxes 
(1989 AER)

With other 
distorting taxes 
(1991 JMCB)

Also has revenue consequences 
(consolidated fiscal-monetary 
budget) – basis for Ramsey models 
ala Lucas and Stokey (1983), Chari 
and Kehoe (1999)
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SUMMARY

Cooley and Hansen Model(s)

Business cycle dynamics of real variables little-affected by 
exogenous fluctuations in money growth rate

Not a very strong “monetary propagation” mechanism

Business cycle dynamics of nominal variables (πt, it) not in line 
with empirical evidence (Frontiers chapter)

Welfare costs of moderate (≈ 10 percent) long-run inflation ≈ 
0.4 percent of long-run consumption

Can double if economy is distorted by other taxes
All stemming from (easing) the transactions (CIA) friction

New Keynesian models:  source of welfare gains from lowering 
inflation (reduces relative-price distortions) very different

Long-run upward-sloping Phillips Curve
New Keynesian models:  emphasis on short-run Phillips Curve
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OTHER GENERAL ISSUES

Monetary Models

Which assets provide liquidity services?
Money
(Some) bonds?
Which to include in CIA constraint?

Timing?
Do money/asset markets meet before or after goods markets?
Carlstrom and Fuerst (2001 JME) demonstrate precise timing of 
monetary models can be crucial for some results

Money growth rules vs. interest rate rules?
Non-New Keynesian models typically use money growth rule

But see Gavin, Kydland, and Pakko (2007 JME) for recent 
example using interest rate rule

New Keynesian models typically use interest rate rule


