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QualitativeRationalityand Behaviorin the ForcignExchange Market
Abstract

This paper develops an alternative framework for modelingexchange rate expectations, which
we call the theories consistentexpectations( TCE) framework. On the one hand, the | CE framework
attempts to preserve the spirit of the RE paradigm, in that it supposes rational economic agemts are
forward looking and use extant ecopomic theories in forming their torecasts. On the other haad, the
TCE framework attemyis to mect in part the problemsof arbitrarinessand inconsistency inherent in
any atempt at moving away from RE. The main characteristicsof the TCE framework are: 1) it
recogamizes the existence of a pluralism of theories describing exchange ratc dynamics and aflows
agents 1o base their forecasting functions on one or more of the existig theones; 2) it does not
assume that the precise magnitudesof the parametersof economic models are known to agents. i.e.,
the stock of extant theories provides qualitative rather than quantitative knowledge about the
economy; and 3} it replaces the assumptionof perfect foresight with the assumptionthat agents arc
abie 1 correctly predict the direcrion of change of the exchange rate, which we cail qualitative
rationality. We show that when the 1CL framework 1s used to close otherwise standard monetary
models of the exchange rate, their implications match up much more closely with the empirical
record than those obtained with RE.




Qualitative Rationality and Behavior in the Foreign Exchange Market

It has been apparent for some time now that the traditional asset-market models of the exchange
rate provide poor explanations of the modern floating rate period. Perhaps most troubling for exchange
rate theorists are the recurring episodes of large and persistent "misalignments”, although other notable
anomalies include poor in-sample fit, poor out-of-sample fit and a lack of cointegrating relationships.!
In reviewing the evidence, two of the leading researchers in the field have concluded that "exchange rates
are moved by factors other than the obvious, observable, macroeconomic fundamentals. Econometrically,
most of the action is in the error term (Dornbusch and Frankel [1987], p.10)."

Aside from the problems associated with statistical inference, there are only two possible
explanations for the observed inadequacy of traditional exchange rate models. The problem is due either
to the assumptions concerning the underlying structure of the economy (i.¢., those embodied in the semi-
reduced form) or to the assumptions used in modeling exchange rate expectations. The more modern
approaches to open-economy macroeconomics (which are based on the principles of constrained
maximization) can be seen as an attempt at uncovering the problems inherent in the semi-reduced-form
specifications of traditional theory.?

In this paper we explore the other possibility, namely that the problem of traditional exchange rate
models stems from the expectational assumptions, i.e., that individual expectations are formed according

to the rational expectations (RE) framework. The great appeal of the RE paradigm is that it provides for

'For studies that review the empirical record see Frankel and Meese [1987] and Dornbusch and
Franket [1987] and Goldberg [1991].

?For an excellent treatment of the more modern approaches see Frenkel and Razin [1992]. It should
be pointed out that this drive for models with well-specified microfoundations remains nascent, implying
that the macroeconomist must "take guesses and rely on a battery of models that cannot be derived from
first principles....we see no alternative to using shortcuts, at least for the time being and probably forever
(Blanchard and Fischer [1989], ch.1)."




forward-looking behavior in a way that defines individual expectations as 2 specific function of the
variables of the economist’s model, thereby preventing data mining. Moreover, in the context of any
specific model within which RE is embedded, the implied expectations of agents have superior theoretical
properties in terms of unbiasedness and consistency. Thus, the use of RE apparently affords
macroeconomics with a level objectivity and consistency that parallels that of the natural sciences, and
any attempt at moving away from the RE framework immediately implies the presence of some degree
of arbitrariness and inconsistency. Yet, despite this appeal, there is now a sizeable body of evidence
indicating the implausibility of RE for modeling exchange rate expectations.” Dornbusch states that in
terms of the foreign exchange market, "there is now overwhelming evidence that the hypothesis of
informed, rational speculation must be rejected (Dornbusch [1988], p. 249)."

In this paper we build on earlier work (Goldberg and Frydman [1993]) and develop an alternative
expectational hypothesis first proposed in Frydman and Phelps [1990] called the theories consistent
expectations hypothesis (TCEH). Our approach is to examine the implications of embedding this
alternative expectational hypothesis in an otherwise standard monetary model of the exchange rate,
Studies that follow a similar line of analysis in the exchange rate literature include Frankel and Froot
[1987] and Kirman [1990].

On the one hand, the TCE framework attempts to preserve the spirit of the RE paradigm, in that
it supposes rational economic agents are forward looking and use extant economic theories in forming
their forecasts. However, the TCEH dispenses with some of the stronger assumptions of the RE solution
technique.* The TCEH recognizes the existence of a pluralism of theories describing exchange rate
dynamics and allows agents to base their forecasting functions on more than one of the existing theories.

Furthermore, it does not assume that the precise magnitudes of the parameters of economic models are

*For example see Frankel and Froot [1987] and Ito [1988].
‘For a general critique of the RE paradigm see Frydman and Phelps [1983].
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known to agents, i.e., the stock of extant theories provides qualitative rather than quantitative knowledge
about the economy or the future course of payoff-relevant variables.

On the other hand, the TCE framework attempts to meet in part the problems of arbitrariness and
inconsistency inherent in moving away from RE. Since agents do not know the true quantitative model
governing exchange rate movements (unlike in the perfect foresight setup), they are unable to correctly
predict the change in the exchange rate. The question arises as to the meaning of rationality in such a
situation. We propose to replace perfect foresight rationality with what we call qualitative rationality
(QR). Agents are qualitatively rational if they are able to correctly predict the direction of change of the
exchange rate. The idea is that this is the best agents can do. Hence, although agents do not know
enough to generate quantitatively correct forecasts, we assume they do know enough to predict the right
side of the market. This should be contrasted with other alternatives to RE (e.g., Frankel and Froot
[1987]).

One of the main ideas behind the TCE framework is that the gap between the set of fundamentals
and the perceptions of this set are an important factor in explaining the behavior of real world financial
markets.” Our assumption that agents are qualitatively rational provides a way to model individual
expectations in such a world. It allows us to assume that market agents remain with their current
expectations functions as long as they are able to predict the right side of the market. In our model, the
nominal exchange rate can move in a persistent fashion away from PPP and this gives rise to two
scenarios under which a given set of expectations functions may cease to predict the right side of the
market. Either the dynamics are such that this occurs endogenously or policy officials react to the large
departures from PPP and alter the way the driving variables are moving. In either case, QR implies that

agents change their forecasting functions (in a way which is consistent with the set of extant theories) so

SFor earlier analysis on this idea see Schulmeister [1983] and Soros [1987]. Soros [1987] provides
a number of real world examples based on his own experience.

3




that they continue to predict the right side of the market. (We show that this is always possible.) This
view that agents are concerned with qualitative outcomes is consistent with our assumption that agents
possess only qualitative knowledge about the economy. This provides an internal coherence to the TCE
framework and also places economic agents and the economic analyst on the same footing. Both are
assumed to lack (or act as if they lack) perfect knowledge of the model governing exchange rate
movements. Instead, both are endowed with qualitative knowledge concerning the set of leading theories.

It is important to emphasize that we treat the analysis of closing traditional exchange rate models
with the TCEH as exploratory. Agents in real-world financial markets obviously rely on approaches
beyond the welil-formulated models of the economist. Technical trading rules, rumors and fads come to
mind here.® In principle these other strategies could be included within the TCE framework, but we do
not attempt to do this in this paper. Instead, we limit the analysis to traditional monetary models of the
exchange rate.

The exercise we conduct in this paper involves specifying a composite model in semi-reduced form
that encompasses the semi-reduced forms of a number of commonly used monetary models of the
exchange rate. We take no stand initially on which of the encompassed semi-reduced-form models are
correct. Since we assume that all agents subscribe to at least one of these models (all of which imply a
linear forecasting rule), the forecasting equation in the aggregate will be a linear function of the variables
of these models, where the weights attached to each fundamental variable will be consistent in sign with
at least one of the encompassed theories. Such an aggregate forecasting equation is said to be theories
consistent. This TCE framework allows us to examine the dynamics of the system under various
assumptions concerning the true underlying structure of the economy and the particular combination of

models used by agents. The specific dynamics that emerge depends of course on these particular

*Studies that investigate the implications of such "noise™ traders include Delong et. al. [1990a,b],
Froot, Scharfstein and Stein [1992], Schulmeister [1987,1988] and Schulmeister and Goldberg [1989],
among others.




assumptions; and, since there are a number of such assumptions, there are a number of different cases.
As such, it may appear that anything goes. But, with QR, not all cases are admissible because not all
cases place agents on the right side of the market. The assumption of QR, therefore, gives us a way of
formalizing how agents think of models and serves as a model selection criterion.

We find that the implications of the monetary models with TCE match up much more closely with
the empirical record than those generated with RE. On the one hand, the TCE framework provides
enough flexibility to explain particular time periods previously considered anomalous, such as the 1984-
early 1985 episode of a steadily appreciating U.S. dollar coupled with falling U.S. nominal and real
interest rates. On the other hand, although the flexibility of the TCE framework gives rise to a number
of admissible scenarios, there are several generalizations that can be drawn. We show that as long as
some agents believe in sticky prices, the model generates endogenously distinct time periods or regimes,
each characterized by a unique TCE aggregate forecasting equation and policy environment. In each time
period, all real variables move in a persistent fashion either toward or away from natural values. If the
persistent movement of the real exchange rate is initially toward its natural value, then there will be no
tendency to stop at this value and shooting through will occur. It is this divergent behavior which leads
to the endogenous switches in expectations functions and government policies, which in turn give rise to
the distinct time periods.

It is important to emphasize that the implications of the TCE framework are only seemingly less
precise than those that would be obtained with the RE framework. The indefiniteness of our approach
arises only because we do not assume a priori a specific underlying economic structure and a specific
(fixed) set of models used by agents. If we were to pick a particular underlying economic structure and
endow agents with a particular model for forecasting (as with RE), then the TCE framework would

generate predictions as precise as those generated with RE. The entire thrust of this paper, however,

is that such strong assumptions may be inconsistent with the data. The TCE framework is an attempt to




develop an alternative that makes use of less demanding informational assumptions and, at the same time,
places testable restrictions on the data.

The paper is structured as follows. Section 2 sets out the semi-reduced-form structure of our
composite model and provides a formulation of the TCEH. In section 3 we solve the composite model
using the TCEH, while in section 4 we examine the implications of the TCEH for the monetary models.
In section 5 we provide some empirical evidence supporting the monetary approach with TCE. Section

6 offers concluding remarks.

2.0 The Composite Model and the TCEH

In order to characterize the basic structure of the economy we make use of the following three
commonly used monetary models of the exchange rate: 1) The flexible-price model of Frenkel [1976] and
Bilson [1978] (the FB model); 2) The sticky-price model of Dornbusch [1976] and Frankel [1979] (the
DF model); and 3) The sticky-price model of Hooper and Morton [1982] (the HM model).” The basic
(semi-reduced-form) structure of these models can be expressed as special cases of the following

composite model:

m=qyp+ ¢y - N, (1)
p=8s -p-q)-al-i+p, @)
E@® =1, (3)

4 = 4, -7k, @)

where m, p, and y denote the log levels of domestic minus foreign money supply, price and income

"This classification scheme is due to Meese and Rogoff [1983].
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respectively, i denotes the level of the domestic minus foreign short-term interest rates, k is the
de-trended level of domestic minus foreign cumulative trade balances, s is the log level of the exchange

rate (defined as the domestic currency price of foreign currency), i, and g, are the natural levels (a term

made precise below) of i and the log level of the real exchange rate, q, is an initial condition on q,, the

symbols """ and """ denote steady-state value and time derivative respectively and E($) denotes the
conditional forecast of §.

Equation (1) describes equilibrium in the money markets, where we use the standard assumption
that the parameters of the domestic money demand function are equal to their foreign counterparts.®
Equation (2) shows how relative prices adjust to the long-run when they are assumed to be sticky in the
short-run (the DF and HM cases). Price adjustment is shown to be a function of excess demand, which
depends on the deviation of the real exchange rate and the nominal interest rate from their natural levels.’
The natural level of the relative interest rates (i) is defined as the level that would produce zero excess
demand when the real exchange rate is equal to its natural level. The natural level of the real exchange
rate is defined in an analogous way. In order to tie down the level of i, we assume that the levels of

domestic and foreign real interest rates implicit in i, are constant and equal. This implies that i, is equal

to E(i;). Equation (3) is uncovered interest rate parity (UIP) and is the equilibrium condition for the
foreign exchange market. Finally, equation (4) makes use of the work in Hooper and Morton [1982] and
assumes that if the real exchange rate changes over time, then its movements are related to movements

in cumulative trade balances from trend. We assume that all such movements from trend are

? These money demand restrictions are standard in the literature and we make use of them for
convenience only. They in no way alter the main conclusions of our analysis.

Goldberg [1993] shows that including interest rates in the price-adjustment rule is necessary in
generating standard long-run properties within the RE framework.

7




unexpected.™

In order to close any variant of the composite model given in equations (1) through (4) it is
necessary to specify the aggregate forecasting equation E(8). The standard implementation of RE in such
a deterministic setup assumes that the agents have (or act as if they have) the same (true) theory as that
of the analyst. It is clear that in order for forward-looking behavior, agents must have some conception
or theory of how the world works; and, RE provides a stylized conception what agents (and the economic
analyst) know. The TCE framework approaches the problem of modeling forward-looking agents in
much the same way, in that agents are assumed to use (or act as if they use) theory in looking forward.
But, the TCEH provides a different stylized conception of what agents and the analyst know. With TCE,
neither the analyst nor the agents are assumed to know the true quantitative model. Instead, there exists
a pluralism of leading theories {or models) which provide only qualitative knowledge about the economy
and the future course of payoff-relevant variables.

In attempting to formulate a less informationally demanding hypothesis in the spirit of RE, we
encounter the basic difficulty. It is not enough to say that the forecasting equations of agents are based
on the extant economic models, since these models themselves contain forecasts of the endogenous
variables, i.e., we are faced with the infinite regress problem that dates back to Keynes [1936]."* The
following expectational hypothesis attempts to overcome this problem:

The Theories Consistent Expectations Hypothesis: Agents are said to hold theories consistent

expectations if their forecasting functions contain variables appearing with the same algebraic signs

as in the reduced form of at least one of the extant models. The reduced forms of the models are
defined to be the reduced forms obtained when using the RE solution technique.

The TCEH supposes that agents base their forecasts on the RE reduced forms from one or more

1 For further details concerning equation (4) see Hooper and Morton [1982].

! This infinite regress problem is analyzed in the context of the RE approach in Phelps [1983].
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of the extant economic models. Since we assume that they do not have quantitative knowledge of the
parameters of existing models, agents must arrive at their own estimates of these parameters. They use
the theories to inform them on which variables to include in their expectations functions and on the
algebraic signs of the weights they attach to these variables, i.e., these weights should have the same
algebraic signs as those of at least one of the RE reduced forms. It should be pointed out that the TCEH
allows for agents to use only some of the variables of a particular model (although with parameter signs
that are consistent with the particular model) and to use variables from a number of models at one time.
As such, in order to implement the TCEH, it is necessary to derive first the RE reduced-form
forecasting equations of the models encompassed in equations (1) through (4). As for the DF and HM

models, we have the following:

E® -0G-5)+ Lo, o)
Y

§=%(m—¢y)+%r+%-nk, ©)

where 7 denotes the rate of growth of m in excess of the growth of relative money demand due to
movements in the level of relative income (i.e., 7=m-¢y) and the parameter 8, which is redefined to
be positive, is the stable root of the system.'? The reduced-form for the sticky-price DF model obtains
when 7=0, whereas the RE reduced-form for the sticky-price HM model obtains when 7 is allowed to
be non-zero. As for the flexible-price FB model, when prices are assumed to be flexible we have s=5.

This in turn implies the following RE aggregate forecasting equation:

“In deriving equations (5) and (6) we make the standard assumptions of stability and constant growth
rates of money and income. See Boyer and Hodrick [1981] for a discussion of these assumptions.
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E© =i, Y

.. T
since i= —.
Y

The TCEH closes the composite model in equations (1) through (4) by giving rise to an aggregate
forecasting equation which is based on the three RE reduced-forms given in equations (5) through (7).

This TCE aggregate forecasting equation can be expressed as follows:

E®) = (1 - o) é(?-s)«»al-% +al, ®)
1
5=1(m - f B2 9
B AL
- (10)

4, = 1-w)da + 0@ - 2K , an

where ¢ is the share of agents subscribing to the FB model, the symbol "~" denotes an estimate arrived
at by agents, w is the proportion of agents believing in sticky prices who subscribe to the HM model, the
superscript DF (HM) denotes a variabie estimate by the section of the market subscribing to the DF (HM)
model and all of the parameters and variables with a "~" are weighted averages of the parameter and
variable estimates from the two groups believing in sticky-prices, i.e., 8=(1 —w)am. + w@HM,
a,=(1-w)a™ +wa™, etc.. This implies that §=(1-w)Spp+® Sy, §=(1-w)ips+wdy, and

T={1-W) Ty + 0T -
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There are several simplifying assumptions implicit in equation (8) which do not alter the main
conclusions of the analysis. First, we assume agents know that the parameters of the true domestic
money demand function are equal to their foreign counterparts. This simplifies the mathematics

considerably, while still allowing for a considerable degree of uncertainty. Second, we assume that
agents observe  and y. Again, this simplifies the model and allows us to talk about one-time changes

in the growth rates of the driving variables without over burdening the analysis. Finally, we treat o and
 as independent parameters, which implicitly assumes that as the market switches from the flexible-price
model to the sticky-price model and vice versa (i.e., ¢ changes), w is not affected. This implies that

movements in ¢ do not affect any of the other parameters of the aggregate forecasting equation, and

therefore do not affect 7, -E and G .

It should be pointed out that although equation (8) contains the fundamental variables from all of
the extant theories, the TCEH allows for aggregate forecasting equations that relate E($) to only a subset
of the variables (with the same algebraic signs) appearing explicitly or implicitly on the right-hand side
of (8). As such, the TCEH allows for agents to focus on only a subset of the relevant fundamental
variables for determining exchange rate movements. This kind of behavior is consistent with the work
of Froot, Scharfstein and Stein {1991] which suggests that in a world where agents have short forecasting
horizons they may focus on only a subset of the relevant fundamental variables in forming expectations.
Our study can be viewed as examining the macroeconomic implications of such non-RE behavior.

In utilizing the aggregate forecasting equation in (8) to close the composite model, we make use
of the assumption that agents are qualitatively rational and are capable of predicting the right side of the
market in two important ways. First, we assume that the parameters of (8) are stable as long as it
predicts correctly the direction of change of the exchange rate and that its predictions do not imply

movements that are perceived to be "too" far away from PPP. Such behavior is consistent with QR.
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Assuming some form of stability is of course necessary in order to say something about the dynamics of
the system. Qur assumption is a stylized way of capturing the idea that agents will be satisfied with their
particular TCE forecasting equations as long as they predict the right side of the market. Agents would
of course prefer a forecasting equation that predicted perfectly, but learning such an equation is assumed
to be beyond their capacity.”® In order to connect individual behavior with aggregate behavior, we
assume that agents are homogeneous enough so that the predictions of the aggregate forecasting equation
correspond in a stylized way with the predictions of the individual TCE forecasting functions.™

The second way the assumption of QR is important for using equation (8) is that it provides the
basis for switching expectations functions. In contrast to the RE case, the monetary models with TCE
generate persistent movements in the real exchange, which, if the system is left undisturbed, will diverge
either to positive or negative infinity. The dynamics are such that the predictions of a given aggregate
forecasting equation, while initially placing agents on the right side of the market, may begin to place
agents on the wrong side without any change in government policy. The assumption of QR implies that
such an event will lead to a switching of expectations functions (in a way which is consistent with the set
of extant theories), with a consequent shift in the parameters of the aggregate forecasting equation. The
assumption of QR also allows us to say something about what agents are switching to, in that it implies
the switch in expectations functions must be such so that agents continue to predict the right side of the
market. We show that this is always possible.

Our assumption that the stability of equation (8) also depends on the discrepancy of the nominal

exchange rate from PPP rests on two additional assumptions. First, large departures from PPP give rise

“For analysis supporting this assumption see Frydman [1983].

“This assumption is consistent with much of the literature on learning, which makes use of the
representative agent framework (see for example Bray [1983]). It is also consistent with Froot,
Scharfstein and Stein [1991] which suggests that agents may exhibit herding behavior in a non-RE
environment, i.e., agents may all come to use the same non-RE forecasting strategy.

12




to large trade imbalances and calls for protection, which we suppose policy officials want to avoid. As
such, we assume that when departures from PPP are perceived to be too large, policy officials respond
by altering the way the driving variables of the modei are moving. Second, we assume market agents
understand the motivations of policy officials. This, together with the fact that changes in policy may
cause current expectations functions to begin predicting the wrong side of the market, implies that agents
may switch their forecasting strategies in anticipation of a reaction on the part of policy officials to large
departures from PPP. The idea is that market agents do not want to find themselves on the wrong side
of the market.

It may be worthwhile to compare our approach with the approach employed in the standard learning
literature. The standard learning literature assumes agents learn continuously using some algorithm like
least squares. The usual rationale is that under some strong assumptions such learning leads agents to
the RE equilibrium. One of these assumptions is that there is common agreement to stick with an
incorrect model, even if this model places agents on the wrong side of the market. In this sense our
approach assumes agents are more rational because we suppose that they abandon forecasting strategies
that place them on the wrong side. Although we do not formalize the way in which agents learn, our
approach is more general. We begin from the position that the analyst does mot know the specific
forecasting functions used by agents. Instead, we use the QR assumption to limit the class of admissible
forecasting rules. Our approach of specifying information and learning in terms of qualitative knowledge
and qualitative outcomes provides an internal coherence to the TCE framework which is often lacking

with other alternatives to RE.

3.0 Solving the Composite Model with the TCEH
In this section we use the formulation of the TCEH in the preceding section to close the composite

model in equations (1) through (4). There are a number of differences between the RE and TCE solution
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