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Macroeconomics With Frictions

S. Rao Aiyagari

Research Officer
Research Department
Federal Reserve Bank of Minneapolis

The dominant modeling approach in macroeconomics so may be insured against. In this paper, I explain in detail
far has been to assume that markets in an economy are why this modeling approach can be expected to have a
complete and frictionless. Economists using this approach significant impact on answers to questions of interest to
have assumed, in other words, that in the economy they macroeconomists and national policymakers. I provide
are studying, markets exist for all possible trades that any some specific examples of topics in which this research
individual might want to make, at any date and under any has been or promises to be especially useful. I describe
possible contingency, and that these markets operate with- the contributions made by the papers presented at the Minout any frictions; individuals can buy and sell as much as neapolis Fed's conference. And I describe what I see as
they want in any market at given prices—without any the mostfruitful directions for future research of this type.
constraints on borrowing in credit markets, for example, The Focus
or on short sales in asset markets—and without any trans- The reason for focusing on insurance markets is that, when
action costs.1
compared with the standard approach, models with incomWhile admittedly quite inconsistent with the character- pleteness
frictions in these markets are likely to have
istics of actual economies, this modeling approach has significantlyanddifferent
and empirically plausible implicabeen the best macroeconomists have been able to use, and tions for a variety of issues
of interest to macroeconomists
the approach has generally worked pretty well. Yet some and policymakers.
puzzles it has simply not been able to solve. Apparently,
The new modeling approach incorporates the empirfor some issues, the incompleteness andfrictions in actual ically
notion that individuals face substantially
economies are crucial. So another modeling approach, one greaterplausible
uncertainty
at the individual level than that reprethat incorporates these characteristics, is necessary—and
thanks to recent computational advances, some progress
has been made in developing such an approach.
!
straightforward to distinguish between market incompleteness and fricTo promote more progress, the Federal Reserve Bank tions,Itasisthisnotdescription
implicitly suggests. Sufficiently high costs of transacting in a
market might lead to the market being inactive and, hence, effectively, abof Minneapolis last year sponsored a conference which particular
sent. Market incompleteness and frictions might also arisefrom informational problems.
brought together much of the significant recent work of For
instance, if individual incomes are private information and, hence, unverifiable,
it may be impossible to provide any insurance against therisksthat individuals
this type. The particular form of market incomplete- then
face. If there are adverse selection problems (different groups of individuals have difness/frictions focused on at the conference is the absence ferent
risk characteristics which are private information), then some groups may be
of insurance markets in which individual-specific risks prevented from buying as much insurance as they would like.
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sented byfluctuations in aggregate variables like per capita consumption or per capita income—the types of fluctuations incorporated by standard models. Per capita consumption is notoriously smooth (fluctuating on average
less than 1 percent from trend), and per capita income is
only somewhat more variable (fluctuating on average less
than 2 percent from trend). In contrast, individual earnings
canfluctuate on average as much as 25 percent from
trend. Presumably, the reason for the substantially greater
uncertainty at the individual level is the inability to fully
insure against individual-specific risks. For otherwise individuals would face no more uncertainty than that represented byfluctuations in per capita consumption or per
capita income. In turn, the substantial uncertainty faced by
individuals must have important implications for consumption, saving, asset accumulation, and portfolio behavior.
In addition to this substantially greater uncertainty faced
by individuals, the new modeling approach includes market frictions like borrowing and short-sale constraints and
transaction costs. These seem ubiquitous features of observed markets which make individuals' budget constraints
quite different from what they would be otherwise. Generally speaking, such frictions can introduce kinks, nonlinearities, and even nonconvexities into individuals' budget constraints.

enced by the uncertainty they face due to the inability to
fully insure earning fluctuations.
Friedman's (1957) permanent income theory of consumption was thefirst attempt to explain the dependence
of an individual's consumption on the individual's earnings when the opportunity exists to save and dissave at a
constant interest rate. Implicit in this formulation is the
view that this individual is part of an economy composed
of a large number of such individuals whose earnings
fluctuate randomly in an idiosyncratic fashion (that is,
uncorrected across individuals) and that insurance markets in which individuals could have fully insured away
their earningfluctuations are absent.2 If the utility function
is quadratic, consumption is not restricted to be nonnegative, and the interest rate equals the utility discount rate
(Sargent 1987, chap. 12), then it can be shown that consumption in any period equals the consumer's permanent
income, that is, the annuity value of the consumer's
wealth. Therefore, consumption responds strongly to permanent changes in earnings and only weakly to temporary
changes in earnings. Further, consumption responds only
to previously unanticipated news about permanent income,
so changes in consumptionfrom one period to the next
are unforecastable.
A key feature of the permanent income theory of consumption
is certainty equivalence—that is, the idea that
Some Sample Topics
the
consumer's
behavior depends only on the conditional
Thus, the combination of incomplete insurance markets expectation of future
not on any other features
and frictions is likely to lead to significantly different pos- of the distribution of earnings,
3 Leland (1968), Sandmo
earnings.
itive and normative implications than the implications of
standard models with complete and frictionless markets.
I will illustrate this by giving some examples of issues of
2If we abstract away from aggregate shocks for now, it follows that because of the
interest to macroeconomists and policymakers.
Consumption and Saving

The behavior of individual as well as aggregate consumption and saving has been an important research topic for
macroeconomists. With complete insurance markets, individuals can fully insure idiosyncratic variations in their
earnings. Therefore, individual consumptions will not respond to individual-specific shocks to earnings, but only
to aggregate shocks which affect per capita consumption.
In fact, individual consumptions will be perfectly correlated with each other and with per capita consumption,
and each individual's consumption will vary as much as
anyone else's and as much as per capita consumption.
There is a wealth of empirical evidence strongly at variance with these implications and suggesting that individuals' consumption and saving behavior is strongly influ-

large number of individuals there will be no uncertainty in aggregate earnings. This justifies the assumption that the interest rate is nonstochastic since prices and interest rates
reflect aggregate information and aggregate information is nonstochastic. The further
assumption that the interest rate is constant over time may be justified by focusing on
a steady state in which the distribution of assets across individuals is constant over time.
The determination of the interest rate would be a problem requiring a general equilibrium analysis, and this would come later. There is a considerable literature which
applies and tests the permanent income theory of consumption to aggregate consumption and earnings. In this context, the assumption that the interest rate is constant can
only be justified by assuming that there is a storage technology which yields a constant
return. This is not plausible. The assumption that the interest rate is independent of aggregate earnings is quite a stretch and is unlikely to be a good approximation, unlike
the assumption that the interest rate is independent of an individual's earnings. Thus,
it is not clear whether the empirical failures of the permanent income theory of consumption when tested using aggregate data really have much bearing on how good the
theory is or simply reflect how bad the assumption is regarding the constancy of the
interest rate or, more generally, its independence from aggregate earnings.
3This is also known as the separation principle. The consumer's problem can be
separated into one part which involves replacing current and future earnings by their
conditional expectations and solving the resulting deterministic problem and another
part which involves computing these conditional expectations given the stochastic process of earnings.
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