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This paper is one of four in this Working Paper Series, focusing on
financial liberalisation, along . with those of Kupiec, Driscoll and
Blundell-Wignall and Browne. It surveys recent work, both theoretical and
empirical, on the question of market efficiency in various asset markets. A
number of studies of behaviour in the foreign exchange market, which provide
evidence of departures from efficiency, are described. The paper summarises
and discusses the implications of research on the effects of noise trading by
"irrational" groups of agents, with particular reference to the stock market.
The housing market is also considered as an example where pronounced price
"bubbles" have appeared. The paper concludes with a  discussion of the
potential welfare impact of departures from efficiency in the foreign exchange
- market, where it 1is argued that the case for some form of intervention is

strongest. '

Le présent document constitue 1’une de quatre études de cette Série
consacrée a la libéralisation financiére, avec celles de Kupiec, de Driscoll,
et de Blundell-Wignall et Browne. Il rassemble les conclusions des travaux:
récents, théoriques et empiriques, qui examinent ce probléme sur certains
marchés d’actifs et décrit un certain nombre d’études de comportement sur les
marchés de change, qui témoignent d'actes contraires & la notion d’efficience.
Ensuite, il présente et débat des implications de 1la recherche sur les effets
induits par les "bruits" de certains groupes d’agents "irrationnels", en se
concentrant plus particuliérement sur les marchés de valeurs mobiliéres. Le
marché du logement est également considéré, en tant qu’exemple de marché ou
d’importantes "bulles" spéculatives se sont formées. Le document se termine
par des commentaires sur les effets potentiels, en termes d’avantages
collectifs,” des phénoménes de non efficience observés sur les marchés de
change, et conclut a la supériorité de certaines formes d’intervention.
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INTRODUCTION

A major consequence of financial liberalisation in a regime of floating
exchange rates has been to increase the influence of financial markets on the
determination of exchange rates. This is immediately obvious from the pattern
of currency trading which now prevails, where the value of transactions vastly
exceeds the value of international trade in goods and services; and it has led
to the "asset price" view of exchange rate determination, which applies to
exchange rates the same theory and techniques already used to analyse the price
of bonds and equities. S

Some observers have been led to conclude that the relevant criterion for
assessing the volatility of freely floating rates is the comparison with these
other financial markets; see for example Bergstand (1983), Goldstein (1984)
and Frenkel and Goldstein (1989), where it is . pointed out that the volatility
of exchange rates is typically less than that of other financial assets.

Others have gone further to suggest that efforts to reduce exchange rate
volatility can only succeed by transferring this volatility to other asset
markets. Thus the rise and fall of U.S. stock prices in 1987 and the
subsequent rise and collapse of the Nikkei index of 1989 have both been
attributed to the efforts to stabilise the dollar under the Louvre Accord (see,
for instance, the Economist, 1l4th April 1990).

These views, that exchange rate volatility must be accepted as the
necessary cost of allowing markets to operate freely, that the cost is in fact
fairly reasonable, and that efforts to reduce it will be counterproductive have
been sharply challenged by Paul Krugman (1989b). He argues that they are based
on a false analogy; for '

"there is a fundamental difference of interpretation when we
compare the volatility of exchange rates with that of stock
prices. Any proposal to limit stock price wvariability is in
effect a proposal to restrict and/or regulate markets, while a
fixed (exchange) rate system is just as much a free market as a
floating rate system." (pp. 62) '

The crux of his argument is that the exchange rate is the relative price of two

fiat moneys, whose supplies are determined essentially by public policy.

Furthermore, the decisions of two monetary authorities <to vary the quantities.
of fiat money so as to stabilise their exchange rate is no more a violation of

free markets than would be the decision to adopt a common currency. His

‘conclusion is that "a floating exchange rate regime has no better claim to the

allegiance of the market faithful than a fixed rate regime."

Even if one grants that floating rates have no superior claim a priori.
the practical question remains to be answered: how well have foreign exchange
markets actually worked? Have they behaved as "efficient financial markets’.
or not? If indeed they have, then observed volatility will reflect the
‘behaviour of fundamentals, including in particular the conduct of monetary
policy. If on the other hand one concludes that foreign exchange markets are
not efficient, this must call into question the logic of leaving exchange rates
to be determined exclusively by market forces.



Below, we ask whether what we observe is consistent with market

efficiency. Specifically we ask how well the forward market predicted the
~ future spot rate and, if there are errors, whether they are serially
correlated. Though the focus of attention is on exchange rates, the issues
raised -- how well financial markets function, whether they exhibit departures
from fundamentals and, if so, whether they are prolonged -- can be posed for
many other asset markets. Recently. indeed, Cutler, Poterba and Summers

(1990a) have sought to establish whether observed departures from fundamentals
show any common pattern across a wide set of financial markets. Specifically,
they examine data from thirteen countries on the performance of equity and bond
markets since 1960; at U.S. data on house prices and "collectables" over a
couple of decades; and at the behaviour of ten exchange rates (and of the
price of gold) since floating began in 1974.

To get our discussion of foreign exchange rates into some perspective,
it is as well to indicate right away that they did not find that financial
markets 1in general operate like the text book paradigm of an efficient market:
Instead, they found that there were excess returns available in these financial
markets which were positively ' serially correlated at high frequency, and
~negatively correlated at longer horizons. (They also found that the deviations
of asset values from proxies representing fundamentals were useful in
predicting excess returns). They note that "these patterns emerge repeatedly
in our analyses of stocks, bonds, foreign exchange, real estate, collectables
and precious metals and they appear too strong to be attributed only to small
sample bias", and they conclude that "the pervasive nature of these patterns
suggests that they may be due to inherent features of the speculative process,
rather than the variation in risk factors which affect particular markets."
Cutler, Poterba, Summers (1990a). In a later paper they go on to suggest that
the patterns of correlation in returns referred to earlier could be explained
by the presence of "feedback traders" whose demand for assets is based on the
‘history of past returns rather than expectations of future fundamentals. These
and other possible explanations of inefficiency in financial markets will be
discussed below. B

The fact that these authors use such an extended data set may lend added
credibility to their findings; but it does presumably imply that their
findings are not to be attributed to financial liberalisation per se. The data
used come from countries that have liberalised to different degrees; and the
regression models are fitted to markets which experienced changes in the extent
of financial regulation over the time period studied. What their results do
surely illustrate, however, is that efficiency gains sought by extending the
reach of financial markets may be accompanied by the risks of dincreased
exposure to speculative activities which undermine the efficiency -of these
financial markets themselves. ' o

To reduce such risks, one would not generally expect official
intervention in the market to be called for; rather the creation  of a
regulatory framework which minimises the source of such inefficiencies. There
may indeed be a process of ‘'learning by liberalising" involved here. It was
only after losses exceeding their original investments had been suffered by
early shareholders of firms that went bankrupt, that liability was limited in
publicly quoted companies, while deposit insurance of banks had its origins in
the bank failures of the 1930s. It was the heavy involvement of U.K. banks in
property speculation (which accompanied the moves to stimulate competition in
banking in 1971) that led to increased prudential control by the Central Bank.



Though exchange rates may share the same speculative dynamics as other
markets, ‘it appears that the case of the exchange rate is different. For the
argument that the floating of currencies is not actually necessary for the free
functioning of international markets, but reflects rather the desire for
national monetary independence, surely implies that the monetary authorities
should be much more directly involved in foreign exchange markets if they are
seen to be inefficient. We consider in particular the experience of the dollar
in the mid-1980s to see whether the co-ordinated intervention which it
triggered can be justified as a response to an observed market inefficiency.

We conclude that the appropriate response to market inefficiencies must
differ across markets, and that the exchange rate is an interesting special
case where the costs of ignoring speculative swings justify official
intervention. How this is best organised is a matter for debate.

1. MAREET EFFICIENCY

Various different notions. of market efficiency as applied to asset
markets have been proposed. The one which has most frequently been subjected
to empirical testing is that embodied in the martingale model of asset prices.
It thus forms a natural starting point for any general assessment of the market
efficiency hypothesis, in the context of foreign exchange and other asset
markets. :

The martingale model

The martingale model of asset prices is due to Samuelson (1965), whose
original results were worked out in the context of futures markets, but which
he (Samuelson (1973)) and others have shown to have much broader application.
A stochastic process x, is a martingale with respect to an information set Iy
if ‘

and is a generalisation of a simple random walk process. In other words, the
expected value of x next period, given all currently available information, is
equal to its currently observed value. In order to see the implications of
this model in the context of the foreign exchange market, suppose that agents
have homogeneous (rational) expectations, are risk neutral, and face -nominal
interest rates of i and i* on one-period domestic and foreign bonds. If s is
the domestic price of foreign currency, then arbitrage will ensure that

) + i s, = (1 +4i) s f11

E, ( t t t 0t

t St+l

Suppose that foreign bonds are denominated in units of the foreign
currency. Then, if vy denotes the (random) present value in domestic currency
of a holding of by foreign bonds,

t-1

_ -1
v, = TEl(l +i) 7" s, b . (2]



Suppose all interest payments are reinvested in bonds. Then it must be
true that

st+1 bt+1 = (St+l * 1t st) bt ' ’ ' [3]
Now consider the valué of Et (Vt+l)" We find that
t 1 _
B, (Vi) = Et[rgl (1+3) sy beyyl [4]
t 1 v .
= Et[ n (1 +‘lr) (st+1 + 1t St) bt]
r=1
t R
= I (1 + 1T) {1+ 1t) S, bt
r=1

using {2], [3] and [1] respectively to derive the first, second and third
equalities.

Note that this model does not predict that the exchange rate process
itself is a martingale. For this to be true it is necessary that it = i, for
all t, as we see from equation [1]. The discounted present value of a
portfolio of foreign bonds with all accrued interest reinvested is a
martingale. Therefore testing whether the exchange rate, or the log of the
exchange rate, follows a martingale has nothing very much to do with a test of
market efficiency, even within the confines of the martingale model. Accepting
- the null hypothesis will in general be inconsistent with market efficiency, and
as Hodrick (1987) argues, such tests can really only be viewed as exercises in
data description.

An alternative formulation of equation [1] gives

By (sgap) -5 = (g - i;) St . | [5]

N *
Arbitrage will ensure that (it - it) = ft

is equal to the current forward discount, or the discount on the current spot
price of foreign exchange in a contract which specifies delivery one period
hence. Thus we obtain

E (s ) - s .
t t+l t - f (6]

St t

or expected depreciation is equal to the forward discount. It is this form of
the model which is often subjected to empirical test. Since agents are assumed



