
DISCUSSION PAPER SERIES

������������

An online version of this Paper can be found at ������������	�
��	
��	����������

No. 2668

GAPS AND TRIANGLES

Bernardino Adão, Isabel Correia
and Pedro Teles

INTERNATIONAL MACROECONOMICS



ISSN 0265-8003

GAPS AND TRIANGLES

Bernardino Adão, Banco de Portugal
Isabel Correia, Banco de Portugal, Universidade Católica Portuguesa and CEPR
Pedro Teles, Banco de Portugal, Universidade Católica Portuguesa and CEPR

Discussion Paper No. 2668
February 2001

Centre for Economic Policy Research
90–98 Goswell Rd, London EC1V 7RR, UK

Tel: (44 20) 7878 2900, Fax: (44 20) 7878 2999
Email: cepr@cepr.org, Website: www.cepr.org

This Discussion Paper is issued under the auspices of the Centre’s research
programme in International Macroeconomics. Any opinions expressed
here are those of the author(s) and not those of the Centre for Economic
Policy Research. Research disseminated by CEPR may include views on
policy, but the Centre itself takes no institutional policy positions.

The Centre for Economic Policy Research was established in 1983 as a
private educational charity, to promote independent analysis and public
discussion of open economies and the relations among them. It is pluralist
and non-partisan, bringing economic research to bear on the analysis of
medium- and long-run policy questions. Institutional (core) finance for the
Centre has been provided through major grants from the Economic and
Social Research Council, under which an ESRC Resource Centre operates
within CEPR; the Esmée Fairbairn Charitable Trust; and the Bank of
England. These organizations do not give prior review to the Centre’s
publications, nor do they necessarily endorse the views expressed therein.

These Discussion Papers often represent preliminary or incomplete work,
circulated to encourage discussion and comment. Citation and use of such a
Paper should take account of its provisional character.

Copyright: Bernardino Adão, Isabel Correia and Pedro Teles



CEPR Discussion Paper No. 2668

February 2001

ABSTRACT

Gaps and Triangles*

We derive principles of optimal short run monetary policy in a real business
cycles model, with money and with monopolistic firms that set prices one
period in advance. The only distortionary policy intruments are the nominal
interest rates and the money supplies. In this environment it is feasible to
undo both the cash in advance and the price setting restrictions. We show that
the optimal allocation is achieved under the Friedman rule. We also show that,
in general, it is not optimal to undo the restriction that prices are set one
period in advance. Sticky prices provide the planner with tools to improve
upon a distorted flexible prices allocation.
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NON-TECHNICAL SUMMARY

In this Paper we derive general principles on how to conduct short-run
monetary policy by analysing a real business cycles model without capital, to
which three main restrictions are added: monopolistic firms, a cash-in-
advance restriction on household transactions, and a restriction on firms,
stating that prices must be set one period in advance. In this sticky prices
environment, monetary policy can affect allocations both through the path of
nominal interest rates and money supplies. These are the only distortionary
policy instruments that the government can use.

For a given interest rate path it is possible in this environment to conduct
money supply policy in order to undo the restriction of price stickiness, so that
the allocations under sticky and flexible prices coincide. By setting the nominal
interest rates to zero, the effects of the cash in advance restriction can also be
eliminated. With the available policy instruments, because of the zero bound
on nominal interest rates, the mark up distortion cannot be undone.

The first major result of the Paper is that the Friedman rule of setting the
nominal interest rates equal to zero must be followed in order to achieve the
optimal allocation. This is a general result and thus extends the result in
Ireland (1996), which shows that it is optimal to follow the Friedman rule when
the utility function is separable, linear in leisure and logarithmic in
consumption. In addition, we obtain that in general it is not optimal to
completely undo the effects of price stickiness. Ramsey rules in this
environment require the sticky prices allocation to deviate from the flexible
prices one. These deviations between the flexible prices and the sticky prices
allocations for a given interest rate path are our definition of gaps. Sticky
prices provide the planner with policy tools to improve upon a distorted flexible
prices allocation.

Under flexible prices only interest rates matter. The path of money supply
affects the price levels but not the real allocation. Because there are lump sum
taxes, the optimal monetary policy is to set nominal interest rates to zero. That
way the distortion is minimized in each date and state, and expected utility is
maximized. The optimal allocation will be distorted by a constant mark up.
Instead, the optimal allocation under sticky prices will be characterized by
variable mark-ups around an average mark-up induced by monopolistic
competition. These wedges cannot be attained under flexible prices because
nominal interest rates cannot be negative. Under sticky prices the planner is
able to sidestep the zero bound restriction on nominal interest rates and
achieve higher utility.

There are problems with following the Friedman rule under sticky prices.
Under the Friedman rule, since the cash in advance constraint is not binding,
the money supply cannot be used to determine the allocation. As Carlstrom



and Fuerst (1998b) show in a comment to Ireland (1996), the allocation is
indeterminate and there are equilibria with sunspot fluctuations. This
indeterminacy is no longer there for positive but arbitrarily small interest rates.
It seems to us that all that is economically relevant is the behaviour of these
economies as the interest rates converge to zero. Along this sequence the
optimal allocations can be achieved by using money supply.
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