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Abstract

There is rarely another field in econcomics where the prevailing
theoretical models have been contradicted so strongly by the
empirical evidence as exchange rate economics. This study
therefore attempts to investigate exchange rate dynamics in an
exploratory way. It is first demonstrated that the exchange rate
does not follow a random walk as often postulated. There exists
a systematic pattern in the ©process of exchange rate
determination which at the same time does not conform to
economic theory. In order to detect this pattern, the "gestalt”
of exchange rate fluctuations is carefully explored. It is shown
that a seguence of upward or downward price runs interrupted by
some erratic fluctuations is most typical for exchange rate
dynamics in the short run. Since such a pattern can be
systematically exploited by <certain trading rules, the
importance of ‘"technical analysis™ for the expectations
formation and consequently the determination of exchange rates
is examined. It turns out that the trading rules implied by
technical analysis, which are actually employed in the market,
have systematically produced extra profits over the whole period
without any relevant risk. The second part of the study focuses
on the medium-term fluctuations in exchange rate dynamics. It is
argued that these fluctuations can be explained as the result of
interacting disequilibria in the goods market and the asset
market wherein the exchange rate fluctuates around the
purchasing power parity as its "center of gravity" without any
. tendency of convergence, i.e., towards a stable egquilibrium. The
study concludes with a discussion on the theoretical foundations
- of exchange rate instability.

Zusammenfassung

In kaum einem anderen Bereich der Wirtschaftswissenschaften sind
die Widerspriche zwischen den Aussagen der theoretischen Modelle
und der empirischen Evidenz so ausgepragt wie im Bereich der
Wechselkurse. Die vorliegende Studie unternimmt daher den
Versuch, die Ursachen der Wechselkursschwankungen auf induktivem
Weg  herauszuarbeiten. Zundchst wird gezelgt, dah die
Entwicklung der Wechselkurse keinem ZufallsprozeB entspricht,
also ein systematisches Muster aufweist, das freilich nicht
jenem der Thecrien entspricht. In einem ersten Schritt werden
daher die systematischen KXomponenten der Wechselkursdynamik
_herausgearbeitet. Es wird gezeigt, daB das spezifische Muster
der kurzfristigen Kursschwankungen eine systematisch profitable
Devisenspekulation erméglicht, und zwar aufgrund von Verfahren
der "technical analysis".” Umgekehrt wirkt die Anwendung dieser
Spekulationstechniken auf das Preismuster verstarkend zurick.
Im zweiten Teil der Studie wird gezeigt, daf die mittelfristigen
Dollarkursschwankungen aus dem Zusammenwirken von Ungleich-
gewichten auf den Gltermdrkten und den Finanzmdrkten erklart
werden koénnen. AbschlieBend werden jene Faktoren theoretisch
herausgearbeitet, die erklédren, warum die Wechselkurse in
mehrjahrigen Zyklen = um die Kaufkraftparitat als ihrem
"Gravitationszentrum"” schwanken, chne gegen diesen langfrlstlgen
Gleichgewichtswert zu konvergieren.
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Stephan Schulmeister

An Esszv on FEwchange Rate Dvnamics®

I. Exchange Rate Movemehts and_the Movements of Exchange Rate

Theorizing

It seems that we witness the last phése of a Xondratieff cycle
in the experience and reflection of exchange rate (in)stability.
The anélysis of the interwar period (Nurkse} 1944) stressed the
need to ensure stable exchange rates through international
cocrdination. This was achieved by the system established in
Bretton Woods. There were some opponents to this system,
however, who advocated a complete liberalization of the goods
and financial markets. They argued that a system of flexible
'exchange rates would better solve +the adjustment- problems
through an increase in the autonomy and efficiency of monetary
policy (Friedman, 1953 ; Sohmen, 1961, among others).

‘Destabilizing currency speculation as ascertained by Nurkse

*This essay was developed in two stages: during a sabbatical
term as visiting scholar at New York University in spring 1983
and during a stay as visiting fellow at the Wissenschaftszentrum
Berlin flir Sozialforschung in the winter of 1986/87. I am
heavily indebted to both institutions for their stimulating
hospitality and for their financial support (in the case of the
Wissenschaftszentrum). All of the empirical work was done at my
"home! 1nstltute, the Austrian Institute of Economic Research
(WIFQ). :

Many people have ccntributed to the development of this essay, -
though in very different ways: XKurt Bayer, Alois M. Becker,
Tamara Eisikovie-Guttmann, Will and Lilian = Davis, Peter
Fischer-Erlach, Michael Funke, Robby Guttmann, Franz Hahn, Heinz
Handier, Walter Haines, Jphannes Haushofer, Rolf Hengsteler,
Hansjérg Herr, Charles P. Kindleberger, Wolfgang Klameth, Helmut
Kramer, Egon Matzner, Peter Mooslechner, Kurt W. Rothschild,
Andreas Ryll, Stefan Schleicher, Wolfgang Schrdder, Jeffrey
Shafer, Hans-Peter Spahn, Josef Steindl, Erich Streissler, Peter
Szopo, Dieter Wermuth ; '




(1944) for the 1920's was considered a theoretical and
consequently a practical impossibility since it would be
self-eliminating (Friedman, 1953). By the end of the 1960's the
majority of academic economists were convinced of the
superiority of flexible exchange rates (thus Sohmen dropped the
subtitle "Theory and controversy" in the second edition of his
boock in 1969).

The developments since the collapse of the Bretton Woods system,
however, have not followed the profession's expectations. On the
éontrary,' the gap between exchange rate theories and the
empirical evidence seems to have progressively widened. This is
‘despite the fact that the profession has tried vigorously to
keep pace with reality by adapting existing theories to the most
recent and severe abnormally (adaptive theorizing). First,  the
deviations from the equilibrium condition in the gocds market
(purchasing power parity) proved to be greater than could be
expected given the simple monetary model. This lack of efficacy
was accounted for and . explained by the overshooting model
(Dornbusch, 1976). Second, the equilibrium condition in the

asset market (uncovered interest parity) was continually

I am particularly grateful to Eva Horvath who did all of the
statistical work with patience and engagement at the same time.
Thanks go to Marianne Riese for writing the program for the
analysis of the profitability of the technical trading rules.
Erna Kernreich typed the manuscript carefully and energetically
(i.e., in a very short time).

Nobody has contributed more to this essay than Michael Goldberg
(New - York University); he provided essential ideas 1like the
vexpectational bias", he discussed with me every single aspect
of this essay, he corrected the manuscript and he urged me on
when I felt like giving up. However, he can not be held
reponsible for every single aspect of this study (this concerns
especially section VII).

Last but not least: Ruth von Bonin.




violated (for a survey see Cumby and Obstfeld, 1984; Boothe and
Longworth, 1986). This deviation could not be explained
endogenously since it would have implied inefficient markets or
nonrational expectations. Two adaptations were therefore offered
which preserved economists' predilection for market efficiency
and rational expectations: the role of the "news" and a
time-varying risk premium. However, ‘the appreciation of the
dollar together with a positive dollar interest differential
relative to the other reserve currencies was much too strong and
too persistent to be explained by either concept (for the "news"
explanation see Hoffman and Schlagenhauf, 1385; for the risk
premium story see Frankel, 1986). Since all structural exchange
rate models are based on the assumption of purchasing power
parity (sometimes relaxed by the assumption of sticky prices),
nncovered interest parity, rational expectations, and - in the
case of the portfolio balance models - a risk premium, they
performed poorly when tested empirically (Meese and Rogoff,
1983, 1985; Van der Kraats and Boothe, 1883; Backus, 1984:
Frankel, 1984; Isard, 1987; Alexander and Thomas, 1987).

One consequence of the poor econometric performance was to

consider the exchange rate as following a random walk (Meese and

Rogoff, 1983, 1985; Backus, 1984). However, the almecst monotonic
path of the rise of the dollar 1980/1985 and particularly of its
fall shed considerable doubts on the random walk hypothesis.
This experience rendered the concept of bubbles - as a prbcess
of self-fulfilling expectaticns - fashionable in exchange rate
theorizing. Some econoﬁists found support for the hypothesis
that the dollar had been on a stochastic rational bubble, thus
saving the assumption of rational expectations -(Woo, 1584;
Meese, 1986; Borensztein, 1987). Other economists, however,
questiohed such an approach -on theoretical grounds (Obstfeld and
Rogoff, 1985), on methodological greounds (Hamilton and Whiteman,
1985) as well as on'empirical grounds (Frankel,'1985). bther
.studies have concluded from empilrical surveys on exchange rate

expectations that the hypothesis of rational expectations has to



be rejected (Dominguez, 19867 Frankel and Froot, 1986A) and that

the dollar has been on a non-rational bubble (Frankel and Froot,

1986B). A similar interpretation had been suggested by
Schulmeister (1983) and Evans (1986) based on the high and
persistent extra profits on dollar assets in the early 1880's

This conclusion, however, casts doubt on equilibrium economics
and/or the rational expectations hypothesis in general since
rarely does a market £it the theoretical requirements of a

perfect market as well as that for foreign exchange.

Tn short, exchange rate theory is in a state of crisis in the

"sense of RKuhn (1962); the old "paradigm" is progressively

contradicted by the discovery of anomalies (notwithstanding

several adjustments), but a novel theory has not yet emerged.

II. Overview of The Study

In order to explore the process of exchange rate detexrmination
in detail, the study is restricted to the ftwo most traded
currencies, namely the US dollar and the deutschemark. IL covers
the periecd from March 1973 to October 1986.

Tt is first demonstrated that the exchange rate does not follow
a random walk as often postulated There exists a systematic
pattern in the process of exchange rate determination which at
t+he same time does not conform to eccnomic theory. In order to
detect this pattern, the "gestalt" of exchange rate fluctuations
is carefully explored. It is shown that a seqguence of upward or
downward price runs interrupted by some erratic fluctuations is
most typical for exchange rate dynamics in the short run. Since
such a pattern can be‘ systematically exploited by certain
trading rules, the importance of "technical analysis" for the

expectations formation and consequently the determination of

~exchange rates is examined. It turns out that the trading rules

implied by technical analysis, which are actually employed in
+he market, have systematically produced extra profits over the




whole period without any relevant risk. The second part of the
study focuses on the medium-term fluctuations in exchange rate
dynamics. It is argued that these fluctuations can be explained
as the result of interacting disequilibria in the goods market
and the asset market wherein the exchange rate fluctuates around
the purchasing power parity as its "center of gravity" without
any tendency of canvergence; i.e., towards a stable egquilibrium.
The study concludes with a discussion on the theoretical

foundations of exchange rate instability.

IITI. Does'the Exchange Rdte Follow a Random Walk?

One position in the ’‘adjustment process of exchange rate
theorizing has been the contention that the exchange rate
follows (approximately) a random walk (Mussa, 1978). Even though
direct statistical tests for the most part have rejected this
hypothesis, particularly for the most traded DM/$ rate (Poole,
1967; Dooley and Shafer, 1976, 1983; Burt, Kaen and Booth, 1977;
Cornell and Dietrich, 1978; Tse, 1986) the random' walk has
remained popular for two reasons. First, because the forecasting
performance of the random walk "model!" compated favourably to
the performance of the structural models, the- former often
outperforming the latter (Meese and Rogoff, 1983, 1985; Backus,
1984; Alexander and Thomas, 1587). This result, however, is more
of a statement about the weakness of the structural models than
about the relevance of the random walk hypothesis. Hence the
second reason for the random walk's popularity seems to be the
more important of the two: since the hypothesis of market
efficiency had to be rejected in its semi-strong form as defined
by Fama, 1970 (the deviations of exchange rates from uncovered
interest parity were too strong to be explained by a
time-varying risk premium), the random walk assumption would
save market efficiency at least in its weak form (i.e., ﬁo extra
profits can be earned by exploiting information about past
exchange rate values). It therefore seems desirable as a point
of departure to test the random walk hypothesis for the whole
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1-:he. random walk hypoth:a-sis_ at"the 95% ‘1éve"1'.

period of floating rates (also because the most recent test for
the reserve currencies covers only the period up to November
1981 - see Dooley and Shafer, 1983). ’

Dickey and Fuller (1979) have developed a test for the random
walk hypothesis  sg=s¢.qtut (where wuy is white noise)
that is more powerful than the wusual Q-statistic (for a
compariscn see Dickey and Fuller, 1981). The test is based on
. the linear regression model sy=a-+b TIME+cét_l+ut where
TIME is a trend variable with zero sample mean and uy is white
noise. The hypothesis of a random walk without drift is
(a,b,c)=(0;0,1}. To conduct inference tests, Fuller (1976) and
Dickey and Fuller (1979) have calculated the empirical
‘distribution of the t-statistic and the F-statistic when the
random walk hypothesis is true (the usual t- and F-tables cannot
be used in this case since the process is not stationary when
c=1).

For a test of market efficiency one must also account for the
interest rate differential (Dooley and Shafer, 1883; Levich,
1985). If one adjusts the actual spoﬁ rate for that part which
represents the change expected one period before (given

uncovered interest parity):

s(adj) ¢=st- (ig-1-it*-1),

then the linear regression

s (adj) t=a+bTIME+CSt 1 +Ug

should yield (a,b,c)=(0,0,1), if the random walk model is true
(s denotes the price of one dollar in terms of deutschemark, 1
and i* represent the deutschemark and dollar interest rate).
Table 1 presents the results for the monthly and daily exchange

rate.l) The t-statistics 1lie generally within the confidence
interval as tabulated by Dickey and Fuller, 1979 (the only




Figure 1

EXCHANGE RATE DM/% AND PURCHASING POWER PARITY
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exception being the period of the steep fall of the dollar since
February 1985). However, the F-statistic reveals that the
hypothesis of a parameter combination (0,0,1) has to be rejected
(for all sub-periods with a confidence level of even more than
99 percent - the critical value in this case 1s 6.50 for
n=100).2) This result also holds true when exchange rates are
adjusted for the interest rate differential -in the case of
monthly data.3)

To conclude: The exchange rate does not follow a random walk

(see also figure 1). There then exists some systematic pattern

in éxchange rate movements. This pattein, however, cannot be
attributed to the ecuilibrium conditions of standard theory
(purchasing power parity, uncovered interest parity). It is
therefore still to be detected.

IV. Some Aspects of the "Gestalt" of Exchange Rate

Fluctuations

Figure 1 shows the movements | of the DM/S$ spot rate
(end-of-month) relative to purchasing power parity since 1970.
Based on simple trend eguations three periods can clearly be
distinguished: the'depreciation of the deollar during the 1970's,
its appreciation until February, 1985, and its steep fall since
then. These simple trend equations "explain" between 80 % and
97 % of the exchange rate's variance, where the R2-statistic
increases from period to perioa (table 2). The figure further
suggests, +that "over-shooting” (in relation to PPP) is an
essential element in the pattern of medium-term fluctuations and
is by no means an exception to the rule. The strength of the
dollar appreciation in the 1980's together with the persistent
vielation of purchasing power parity and uncovered interest
parity consequently provided the impetus for the bubble
hypothesis (the even stronger fall of the dollar since 1985
seems to confirm this perception). However, the exchange rate

movements also possess significant and persistent




Table 2

Exponential Trend Ecuations for the DM/$ Exchange Rate

s¢ = a + b TIME
(st ... log of the DM/$ exchange rate)

(adjusted for

Monthly Data
interest rate differential)

a b R2 DW—statistic

1973/03-1986/09 0.85878 0.00036 0.01 0.06
(  1.45)

1973/03-1980/09 0.80916 -0.00500 0.80 0.28

. (- 19.11) .

1980,/09-1985/02 '0.91671 0.00771 0.87 0.38
S . ( 18.47)

1985/02-1986/09 ,0.93225 -0.02593 0.97 1..69
(- 23.14)

1980/09-1986/09 0.91704 0.00269 0.18 0.09
(  3.99)

{(unadjusted)

1973/03-1986/09 0.85610 0.0033 0.01 0.06
: (  1.34)

1973/03-1980/09 0.80721 -0.00507 0.81 0.28
(- 19.38)

1980/09-1985,/02 0.91271 0.00773 0.87 0.38
_ ( 18.60)

1985/02-1986/09 0.92986 -0.02590 0.97 1.67
' (- 22.92)

1980/09-1986/09 0.91346 0.00273 0.19 0.09
(  4.04)

Daily Data
(unadjusted)
1973/04/02-1980/10/08 5.41144 -0.00025 0.81 0.01
, (- 89.48) :

1980/10/08-1985/03/06 5.52212 0.00036 0.85 0.03
{ 78.68)

1985/03/06-1986/09/19 5.54090 -0.00130 0.97 0.12
: (-108.62)

1980/10/08~-1986/09/19 5.52676 0.00014 0.21 0.00
| ' ( 19.66)




counter-movements during these trends. Their importance cannot
be fully recognized using monthly data because the time horizon
of foreign exchange dealers ranges from some minutes to a few
days for most of their business (whereas the shortest time
horizon used by the economist is usually one month). Figures 2
and 3 reveal that these counter-movements form as much a part of
the overall "gestalt" of exchange rate dynamics as the basic
trend. It can be further seen that most of the changes take
place as runs, i.e., monotonic or "almost" monotonic movements
which 1last for some days or even weeks (4 or 5 day moving
averages are +the most common technigue used on the trading
floors to smooth the exchange rate oscillations around these

runs) .

How can.this "gestalt" of exchange rate dynamics be interpreted
("ré—translated") as the outcome of the economic behaviour of
market participants? More specifically: which group of agents
influences most directly the process of exchange rate
determination? The answer 1s simple: the foreign exchange
dealers. Econcmic theory, however, abstracts from this group of
agents, mainly because they are assumed to be just an
intermediary between the relevant demand and supply stemming
from the intermational trade of goods and services on the one
hand and of real and financial assets on the other. But is this
abstraction appropriate? The total daily volume on the foreign
exchange market is estimated to be 350 billion $ compared to a
volume of world exports and im?orts of only 17 billion $.4)
The importance of portfolio transactions can be estimated for
the DM/$ market: its overall turnover can be put at
118 billiecn $ per day®), the sum of exports and imports of
long-term capital from/to Germany is estimated to be only
2 billion $ pei days). These relations are roughly consistent
with bank surveys which show that customer business accounts for
only 11.5 % (USA) or 9 % (UK) of total foreign exchange
activities (Fed of New York, 1986; Bank of England, 1986). Even
though cﬁstomex' business often induces a series of interbank
transactions it is clear from both sources, the surveys and the




Figure 2
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DAILY EXCHANGE RATE DM/%

—— 5 DAYS MOVING AVERAGE
—— DAILY SPOT RATE

85,/03/06

1982 DECEMBER 29TH — 1985 MAY 14TH

84/01/11 @

(¥)

(E) " | ‘ 82/11/10

1/08/11
84/03/07

§3/01/11 83/01/11

81/10/09

1980 SEPTEMBER 28TH - 1883 FEBRUARY 11TH

80/10/08




macro-data, that foreign exchange .dealing has largely
"emancipated" itself from the direct forces implied by market
fundamentals. Consequently, banks, securities and brokerage
houses, commodities firms and industrial corporations have
increasingly organized their foreign exchange activities as

discrete profit centers (Group of Thirty, 1985; Crabbe, 1986).
This exploratory study focuses therefore on two questions:

- How do foreign exchange dealers form expectations so as to
cause the exchange rate to move in a sequence of upward and
downward zruns, sometimes dinterrupted by non-directional

movements (referred to as "whipsaws" by market agents)?

- What causes. those runs to last longer (or be steeper) in one
direction rather than in the other for several years,
resulting in a medium-term trend of dollar appreciation or

depreciation?

. V. Exchange Rate Dvnamics in the Short Run

Enmpirical Evidence 1980 - 1986

Do daily exchange rate fluctuations display exploitable
regularities? The answer to this guestion lies in measuring the
specific characteristics of the "gestalt” as displayed in

figures 2 and 3.

First, it is important to examine the issue of whether the
dollar appreciation 1980/85 can be considered as one single
bubble path. This period of the rise of the dollar (figure 2)
can be subdivided - albeit somewhat arbitrarily - into four
periods of appreciation (A, C, E, G) and three periods of
counter-movements (B, D, F). In period A the dollar rose in 206
(business) days by 74.3 Pfennig. This translates into a "speed"
of 0.36 Pfennig per day (table 3, column 4). Since there were
many ups and downs, the path of the cumulated movements




Figure 3

THE FALL OF THE DOLLAR 1885-1886
DAILY EXCHANGE RATE DM/ %
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(143.9 Pfennig, column 3) was almost twice as long as the change
in level. The ratio of column 2 and column 3 provides a rough
measure of the degree of monotonicity (column 6). There are two
extreme values. A value of one would indicate a pure monotonic
path like a bubble. A value of zero would indicate the existence
of "whipsaws", i.e., oscillations in price around a constant
level. As can be seen the counter-movements (B, D, F) during the
pericd of the dollar rise were much closer to a menotonic
pattern than the appreciation movements (&, C, E, G), i.e., the
ratio in column 6 is everywhere higher in absolute value for the
depreciation runs than for the preceding appreciation runs.
Column 4 shows that the counter-movements were also much steeper
(see also figure 2). These observations cast doubt on the
perception that the rise 'of the dollar followed one single’
bubble path between 1980 and. 1985.7)

Since the Dbubble explanation in the strict sense 1is
inapprepriate it is necessary to examine the specific character
of the stépwise process the dollar followed during the 1%80/85
period. It is clear that an overall appreciation can be brought.
about in two different ways (or a combination of both). In one
case the appreciation runs are on average steeper than the
depreciation runs, in the other case the appreciation runs last
on average longer than the depreciation runs. Table 4 separates
therefore the single appreciation runs from the single
depreciaﬁion runs. (Note that the information contained in
table 3 was generated by aggregating over all single runs
irrespective of theilr direction.) It turns out that the overall
dollar appreciation between 1980 and 1985 was mainly due to the
difference in the length of appreciation and depreciation runs
and not in their slope. The upward runs lasted on average
7.2 days while the downward runs lasted on average only for
4.6 days (see columns 2 and 5 for the period 1980 to 1985). At
the same time the upward runs were only slightly steeper than
the downward runs (columns 3 and 6). This pattern is by no means
self-evident: Suppose, exchange rate volatility were caused by

changes of the expected equilibrium level due to "news". This
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the movement is monotonic).

should induce an almost instantaneous price adjustment, given
the worldwide communication network in this market. The analysis
below shows that it is precisely due to the persistence of these
runs which provides the basis for the systematic profitability

of short-term currency speculation by means of technical

- analysis.

The different pattern of the ups and downs observed in the
sub-periods also confirms the result that medium-term exchange
rate movements are mainly caused by the difference in the length
of the appreciation and depreciation runs and not in their
slope. This is so because in the sub-périods A, C, E, G, that
brought about the overall dollar appreciation, the slope of
upward and downward runs differed relatively little (compared to
the. difference in the length of the runs). Only during the
counter-movements B, D, F did the slope of the downward runs
significantly exceed that of the upward runs, thereby
contributing to the short-term fall of the dollar.
Interestingly, this pattern is inconsistent with the spirit of
the Dornbusch overshooting model, at 1least for the pericd
subsequent to 1981, since the movements away from long-term
equilibrium were relatively more gradual than the correcting
counter-movements. |

Since the persistence of exchange rate runs could account for
their systematic exploitability we try to elaborate in a third
step upcn the distribution of the single appreciation and
depreciation runs according to their length. Table 5 shows that
almost half of the 256 (twice 128) runs which occurred over the
entire period lasted only 3 days or less; at the same time thelr
slope (change in level per day) was far below average. Thus,
these short movements contributed very 1little to the process of
appreciation and depreciation. If one sums the changes in level
over all upward runs, one cbtains a hypothetical appreciation of
415.3 Pfennig (128%6.24%0.52). It is interesting that the 54
shortest movements contributed only 23.8 Pfennig (5.7 %) to the
overall appreciation, whereas the contribution of the 11 longest
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runs was much greater (154.0 Pfennig, 37.1 %). The case is even
more extreme for the downward runs. Here the 10 longest runs

Q

accounted for 50.6 % of the overall depreciation.

If one focuses on runs lasting 10 business days or more, one can
see that the 27 longest upward runs accounted for 81.2 % of
overall appreciation, the 17 longest downward -runs contributed
73.3 % to cverall depreciation. The reason for this
concentration lies in one fact which is extremely important for
an understanding of the profitability of the technical analysis
(aé we will see later). Exchange rate runs tend to be steeper
the longer they last (compare columns 2/3 and 5/6).
Consequently, the profit from the correct identification of one
longer lasting run can easily compensate for many smaller losses

during a sequence of short lasting movements ("whipsaws").8)

How can this pattern of daily exchange rate movements be
translated into economic behaviour? One hypothesis is as
follows:

- There operates a fundamental medium-term expectational bias
in the market in favour (1980/85) or against (since 1985)
the dollar (I owe this concept to M. Goldberg): when a
positive bias prevails (this phenomenon will be analysed
later), traders hold their strategic position a little
longer when they are long in dollars and vice versa for a
negative bias (a strategic position is an open position
carried by speculating agents - primarily banks, securities
and commodities houses and industrial corporations =~ for
some days or weeks in order to profit from exchange rate

runs) .

- The 1longer a run lasts, the more the situation becomes
precarious. On one hand, more dealers join the movement or
jncrease their strategic position, which accelerates the run
(the bandwaggon effect). On the other hand, the probability
that the dealers assign to a "tilt" also increases for they
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know from experience that runs last for a maximum of 2 to 3
weeks and usually less (one never knows the breakpoint in
advance). At the same time the temptation to cash in the
paper'profits becomes progressively larger, particularly for
those who had bet on the run in its early stage.9)

- When +the run finally bursts, a counter-movement is almost
always triggered off (see figures 2 and 3): the former
positions are closed (cashed in) and new counter-positions

are opened.

This interpretation of exchange rate runs is somewhat similar to
the «concept of bubbles in Blanchard and Watson (1982),
particularly with respect to the assumption that the probability
of a "bursting" increases the longer the bubble lasts. However,
since the exchange rate is the relative price of two assets, any
depreciation of the one implies an appreciation of the other.
Consequently, there is no possibility of a "crash"™. Such a
"tilt" merely ushers in the beginning of a "counter-bubble™

(appreciation run of the other currency).

To conclude: the evidence from daily exchange rate data suggests
that it makes little sense to interpret the dollar appreciation
1980/85 as one single bubble. Rather, it seems reasonable to
conceive the '"gestalt" of exchange rate fluctuations as a
sequence of short-term bubbles followed by counter-bubbles or
"whipsaws".

Technical Analysis and Exchange Rate Ingtability

If the "gestalt" of the daily exchange‘ rate fluctuations
displays certain regularities .then one would expect foreign
exchange déalers to learn and exploit them systematically. This
hypothesis is tested by calculating the. profitabiliﬁy of
currency speculation using technical analysis. The use of this
method of speculation can be considered as one reuslt of the
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agents' learning process.

The use of technical analysis .has strongly inhcreased in the
foreign exchange markets. In a survey of the "Group of Thirty",
97 % of the bank respondents and 87 % of the securities houses
expressed the opinion that the use of technical models has had
an increasingly significant impact on the market. Particularly,
the most important market participants, namely banks, securities
houses and brokers are believed to have increased the use of

these models (Group of Thirty, 1985).10)

Technical analysis tries to derive profitable buy -and sell
signals by isolating systematic components in the behaviour of
price series (seerXaufman, 1978, for an excellent treatment; for
a shorter survey . see Shaw, 1975). The qﬁalitative approaches
rely on ‘the interpretation of some (purportedly) typical
configurations of the ups and downs of price movements (e.g.,
head and shoulders, top and bottom formations). They therefore
contain an important subjective element. The quantitative
approaches try to isolate runs from non-directional movements
using statistical transformations. These technigques - moving
average models and momentum models - produce clearly defined
series of buy and sell signals and can therefore be accurately~”
tested. The first type usually consists of a (unweighted)
short-term moving average (over the preceding 3 to 8 days) and a
long-term mecving average {over the preceding 10 to 30 days). The

trading rule is as follows:

- Buy‘when the short-term (faster) moving average crosses the
long-term (slower) moving average from below and sell when
the converse occurs. Or equivalentlyi

- Hold a long position when the difference between the
short-term and the long-term moving average 1s positive,

otherwise hold a short position.

Since this difference fluctuates around zero, it is often called
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"oscillator® {note that Xaufman, 1978, uses this term

differently, namely, for a certain type of momentum model).

The second type of model works with the (absolute or relative)

difference between the current price and that X days ago:

M(X) = Pg-Pt-x

oxr

M{X) = Pt-Pi-k
Pt-x

The trading rule is as follows:

- Buy {go long) when the momentum (My) turns from negative
into positive and sell (go short) in the opposite situation
(therefore the absolute or relative momentum gives identical

signals - figure 4 displays the relative form).

The widely used point-and-figure technigue is in many aspects a
qualitative approach (Xaufman, 1978; Welcker, 1582; for Iits
application in foreign exchange markets see Tolke, 1986).
However, its basic +trading rule can be programmed and is
therefore objectively testable (it was.originally developed by
Dow) : ' '

- Buy when a rising price exceeds the most recent high and
sell when a falling price falls below the most recent low. A
simple chart may clarify the meaning of this rule:
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. Figure 4
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The fourth trading system we want to test are the so-called

filter rules:

- Buy when the price exceeds the most recent low by X % and
sell when it falls bhelow the most recent high by Y %.

Filter rules are not considered a component of technical
analysis in either theory or practice (Kaufman, 1978, does not
even mention it). Economists, howevexr, have often used the
filter rule to test for market efficiency (for the stock market:
Alexander, 1964; for the commodities market: Stevenson and Bear,
1970; for the foreign exchange market:TPoole, 1867; Dooley and
Shafer, . 1976, 1983; Logue and Sweeney, 19877; Cornell and
Dietrich, 1978, and Sweeney, 1985). In order +to test the
relevance of these market efficiency tests, the performance of

filter rules is also analysed.

Figure 4 and tables 6 and 7 demonstrate how an oscillator model
and é moﬁentum model performed between June 1, 1984 and November
29, 1985 (18 months). On June 1, 1984 both models signalled a
shert position (both variables were negative) and hence 1 $ is
sold for 2.7100 bM. On June 14 the momentum model gives a buy
signal, thus the dollar is bought back for 2.7123 (with a minor
loss). The oscillator reacts more slowly to the appreciation run
which began already on June 4 and provides a signal to buy back
the dollar on June 18 at 2.7432. This then rendered the first
trade rather unprofitable. The second trade is highly profitable
for both systems, though even more for the momentum model. On
August 10, the dollar is sold at 2.8770 DM yielding a preocfit of
16.5 cents in 57 days (figure 4 demonstrates clearly ‘how
important it is to neglect minor fluctuations). The oscillator
identified the end of the run later than the momentum because of
the length of the long-term moving average (this was chosen to
facilitate the graphical presentation). Such a lagging-behind
can cause heavy losses. On October 3, the oscillator gave a sell
Signal at the end of a depreciation run and on October 11 it




. Table 6
TRADING RULES:

CSCILLATOR

BUY AND SELL SIGNALS AND RATES OF RETUAN ON CAPITAL AT RISK
PRICE SERIZES : DAILY DM/$ EXCHANGE RATE .

PERIOD: 6/ 1/1584 - 11/29/1985
TRADING RULE: OSCILLATOR

e

SHORT TERM MOVING AVERAGE:

LENGTH: 5
LAG: 2
LONG TERM MOVING AVERAGE:
LENGTH: 20
LAG: 10
DATE SIGNAL DAYS SPOT RATE SINGLE RATE OF TOTAL BATE OF
OF RETURN RETURN PER YEAR
&/ 1/1984 s o 2.7100 .0 .0
6/18/1984 b .17 2.7432 1.2 -26.0
- 8/17/1984 8 60 2.8615 4.1 13.9
; 9/ 3/1981 b 17 2.9038 ~-1.5 5.7
,= 10/ 3/1984 s 30 3.0147 3.7 15.1
10/11/1984 b 8 3.1086 -3.0 5.9
10/25/1984 s 14 3.0216 -2.9 -1.9
11/22/1984 b 28 2.9890 1.1 .7
1/30/1585 8 69 3.1676 5.6 9.0
o -2/ 1/1985 h 2 3.1725 -.2 8.7
DR 3/18/1985 g 45 3.3762 6.0 14.9
v 4/29/1983% b 42 3.1140 8.4 22,3
R 5/15/41585 8 16 3.0736 ~1.3 19.9
L 6/12/1985 b 28 3.0814 -3 18.2
&/18/1985 8 8 3.0430 1.3 16.7
6/27/1985 D g . 3,0565 -4 i5.9
§/28/1985 ] 1 3.0545 -1 15.8
9/ 3/1985 b £7 2.8445 7.4 19.3
9/23/1585 s 20 2.7291 -4.2 15.3
11/29/1985 D &7 2.5176 8.4 19.0

NUMBER CF TRADING SIGKALS: 20
NUMBER OF BUY SIGNALS: 10
NUMBER OF SELL SIGNALS: 10

AVERAGE DURATION OF CPEN POSITIONS:. 28.7 DAYIS
AVERAGE DURATION OF LONG POSITIONS: 29.0 DAYS
AVERAGE DURATION OF SHORT POSITIONS: 28.5 DAYS

‘ — SUM OF PROFITS:  44.8 CENTS
i . NUMBER 0F PROFITS: 8
}W ” AVERAGE DURATION OF PROFITABLE FOSITIONS: 51,0 DAYS
A . AVERAGE RETURN FROM FROFITABLE POSITIONS: 5.60
AVERAGE RETURN FROM PROFITABLE POSITIONS PER DAY: .11

SUM OF LOSSES: -16.3 CENTS

NUMBER OF LOSSES: 11 :
AVERAGE DURATION OF UNPROFITABLE POSITIONS: 12.5 DAYS
AVERAGE RETUEN FROM UNPROFITABLE POSITIONS: ~1.48

AVERAGE RETURN FROM UNPROFITABLE POSITIONS PER DAY: -.12
SINGLE RATES OF RETURN:

MEAN: 1.50

MEDIAN: -.15

STANDARD DEVIATION: , 4.05

SKEWNESS: .49

KURTOSIS: 1.79

MINIMUM: ~4..23

MAXTMUM: B.42

T-BTATISTIC: 1.57

TEGREE OF FREEDOM: 18

ANNUAL RATE OF RETURN FROM BUYING AND HOLDING: -5.1%
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signalled a buy at the end of an appreciation run (the momentum
'did not produce comparable losses in that period). However, the
sluggishness c¢f a long-term moving average is a distinct
advantage during “whipsaws", the situation which speculators
fear most. Such a pattern prevailed in May and June 1985 (see
figure 4 and tables 6 and 7). The momentum model produced a
sequence of nine wrong signals, the oscillator only five.
‘However, the nine losses were all relatively small (precisely
because the runs were very short). They totalled to less than
half of the six preceding profits. This obsexvation corresponds
to the classification of runs as summarized in table 5: most of
them are rather short so that the greatest part of the exchange
rate changes 1s brought about in few longer lasting runs.
Consequently, a trading rule can persistently produce more
single 1losses than single profits but still remain highly
profitable.®l)

In the period around the "Plaza-accord" (September 1985) the
osciilator model produced a big loss. In practice, however, no
foreign exchange dealer follows blindly a technical model when
¥ there are other relevant signals like the anticipation of the
decisions of the Group of Five. Thus, the expectation formation
is characterized by a combination of technical analysis and
other information (including that about fundamentals), where the

weights assigned to.both sources change continuously.12)

The overall profit rate from blindly following a trading rule,
however, was still remarkable. The oscillator produced an annual
rate of return of 19.0 %, the momentum 33.3 %.%3) This

calculation does not take into account transaction costs and the

interest rate dJdifferential (neither bkid and offer rates nor
interest rates were available as daily series). However, the

size of both factors is negligable:

‘ - Transaction costs are estimated to be at a maximum 0.02 %
% per trade.l4) This would reduce the profit rate from the
: oscillator model to 18.7 % (13 trades per year) and the




HUY AFD SELL SIGNALS AND RATES OF RETCRN OF CAPITAL AT RISK

TRADIRE

MOMENTUN

FRICE SERTES : DALLY DK/ EXCHARGE RATE .

PERIOD: &/ 1/1984 - 11/29/1985

TRADING RULE: MOMENTUM

TIME SPAR: 8 DAYS

DATE SIGHAL

6/ 1/1984
6/14/1984
8/10/1984
B/28/1984
g/27/1984
10/ 4/1984
10/ 5/1984
10/ 9/1984
1p/22/1984
11/44/1984
12/12/1984
12/14/1984
1/14/1985
1/15/1985
1/25/1985
1/%1/1985
3/ 7/1985
3/11/1985
3/15/1985
A/24/1985
5/ 9/1985
5/10/1965
5/14/1985
5/28/1985
5/30/1985
5/31 /1985
6/ 3/1985
§/12/1985
6/18/1585
8/28/1985
7/ 3/1985
a8/ 8/1985
8/ 9/198%
8/12/1985
8/13/1%85
B/28/1985
9/14/198%
10/14/1985
10/18/1985
11/12/19685
11/13/1985
14/14/4985
11/20/1985
11/29/1985

]
b
L]
b
8
b
a
b
8
b
L
)
8
b
B
]
8
b
8
b
a
b
B
b
8
b
a
b
2
T
B
b
-]
b
8
k|
b
L]
b
8
b
]
b

DAYS

o
13
57
i8
30

T

1

4
13
23
28

2
b2

1
10

6
35

4

4
40

-
wm

-
[CETE

-
Ul O Oy DA

) W
PP

NUNBER OF TRADING SIGNALS: 44

NUMBER CF BUT SIGRALS:
KUMBER OF SELL SIGNALS:

AVERAGE DURATIOR OF OFEN POSITIONS:
AVERAGE DURATION OF IOEG POSITIONS:
AVERACGE DURATICE OF SHORT POSITIONS:

SUM CF PROFITS:

WUMBER CF PRCYITS!

SPOT RATE SINGLE RATE OF
QF RETURN
2.7100 .0
2.712% -.1
2.8770 5.7
2.8914 .5
%,0302 4.6
3.03%81 -3
3.0300 -3
3.0Ti4 -1.3
3.0842 .4
2.9526 4.5
3.08389 4.4 .
, 3.t009 -4
~ 3.1628 2.0
3.1945 -1.0
%1605 -1.9
3.1686 -3
. 3.,4007 7.1
3.3643 1.3
%.4030 1.1
5.1109 9.4
3.1396 .8
3,1208 3
3.0608 -2,%
T.1121 -1.6
3.0720 -1.3
3.0900 -.6
3.0424 1.6
3.06814 -1.3
3.0430 -1.3
3.0545 - b
3.0410 —d
2.83%85 7.1
2.8%04 -3
2.799t 14
2,774 -1.0
2.7660 .2
2.9156 5.1.
2.6561 9.8
2.6351 -.B
2.5240 ")
2.6103 -5
2.6120 -1
2.6017 -.4
2.5176 3.3
22
22
12.7 DAYS
13.3 DAIS
12.1 DAYS

68,8 CENTS

RULES:

AVERAGE DURATICH OF PROFITABLE POSITIONS: 21.9 DAIS
AVERAGE RETUER YROM PROFITARLE POSITIONS: 3.62

AVERAGE HETURN FROM PROFITABLE POSITIONS

SUM OF LOSSES:

-18.9 CEFIS

RUMBEER OF LCSBES:

AVERAGE DURATIC

AVERAGE EETURN FROM UNEPRC
AVERAGE RETURS FROM UNPROFITAZLE

SINGLE RATES OF RETURN:

MEAKR:
MEDIAN:

STAFDARD DEVIATION:

SEEWNESS:
KURTOSIS:
MINIMUN:
MAXTMUM:

T-STATISTIC:

DEGREE OF FREEDOM:

ANNUAL RATE OF RETURF FROM

N OF UNPHOFITABLE POSITIORS:
PITARLE POSITIONS:
POSITIONS FER DAY:

1.16
-.26
3.04
1.41
3.94
~2.25
&.77
2.47
42

BUYING AND EOLDING:

FER DAY:

5.4 DAYS
~--T9

-5.1%

A7

-.15

Table 7

TOTAL RATE OF
RETURN PER YEAR
.0
-2.3
29.4
21.3
30.1
27.6
26.6
22.0
21.1
28.0
32.2
31.2
30.1
28.3
25.5
24.5
30.9
32.0
33.0
39.4
8.7
38.9
36.1
33.0
3.5
30.8
29.0
274
25.5
24.5
23.8
27.8
27.5
28.2
27.3
26.6
29.3
35.0
34.1
32.8
32.4 _
32.3
31.6
33.3
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profit rate from the momentum model to 32.7 % (29 trades per
year).

- For any open position interest is earned from the long
position and paid for the short position. Thus, the overall
effect can be roughly estimated by comparing the average
duration of the long and the short dellar . positions (given
the relatively stable interest differential in +the short
run) . Inspection reveals that during the peribd of our
example interest earnings and interest costs roughly offset
each other since the duration of the 1long and short
positions were approximately equal (see tables 6 and 7). The
effect of the interest 1rate differential on the
*profitability of currency speculation will be examined in
more detail below.

Both technical nmodels produce a greater number of single losses
than single profits. The overall profitability is due to the
fact that the duration of the profitable positions last much
longer than the unprofitable positions (the average return per
day is roughly the same). This corresponds to the pattern of
exchange rate runs as summarized in table 5. Consegquently, the
distribution of the single rates of return has some interesting

properties (these properties are typical for all profitable
trading rules):

- The median is negative.

- The standard deviation is at least two times higher than the
mean.

- The distribution is skewed to the right.
The riskiness of currency speculation is estimated by testing

the mean of the single rates of return against zero (only if it
is negative does the trading rule produce an overall loss). Even

‘though the single rates of return are not normally distributed,




Table

annual Rates of Return from Following Trading Rules
for the Daily DM/S Ewchandge Rate

i

Period: 1984/06/01 - 1985/11/29"

(S8 ]

Number of Losses 23

FIITER
X 1.0 1.0 2.0 2.0 3.0
Y 1.0 2.0 1.0 2.0 3.0
2nnual Rate
of Return . =1.3 -5.3 10.5 7.0 28.2 =77
Number. of Profits 25 10 12 7 6
Number of Losses : 38 26 17 . is5 .2
OSCILLATOR : ‘
Short-term MA (MAS) 1 3 4 5 5
Long-term MA (MAL) 12 10 16 10 20
Annual Rate
of Return 22.2 24.1 15.9 24.3 1¢.0
Number of Profits 19 19 ] 14 8
Number of Losses 32 20 iz 23 11
MOMENTUM :
Time Span (k) 7 8 10 13 15
Annual Rate
of Return 11.5 33.3 22.9 8.3 9.7
Number of Profits 18 19 23 23 14
B Number of Losses 39 24 24 24 27
E POINT & FIGURE
B Annual Rate
ﬁ of Return 24.5
% Number of Profits 14

S O
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the t-statistic can be used if the sample is sufficiently large
(due to the central limit theorem). In the case of the momentum
model the t-statistic (2.47) assigns a probability of less than
1 % to a zero mean of the single rates of return. Even though
the sample size was limited (43 observations), this figure shows
clearly. that in any case it was highly unlikely that an overall

leoss would have occurred by following this trading rule.

Table 8 shows that all technical models were highly profitable
over the 18 months between June 1, 1984 and November 29, 1985.
The oscillator (3/10) and (5/10), the momentum (8) and (10) and
the point-and-figure rule performed particularly well: they
produced an annual return of approximately 25 % or more. The
oscillator (1/12) using only one 12 day moving average performed
almost as well (in this case the original series serves as the
short-term moving average - see Kaufman, 1978, for models using
only one moving average). The performance of the filter rule,
however, was rather mixed: one filter was highly profitable, but
three produced overall losses. This suggests then the main
reascn why this trading technique is not used in practice: it is
simply too risky, for one cannct Xknow in advance which filter

size will be (most) profitable. This is of course also true for

"~ the choice of the moving averages or the time span in the case

of the oscillator or momentum models. However, the profitability
of these systems is much less sensitive to wvariations in the
parameters or to changes in the actual pattern of the price
series.

Table 9 illustrates the difference 1in the sensitivity. to
parameter changes quite clearly. Figures are provided for the
period as a whole as well as for 9 sub-periods of 18 months.
None of the three filters listed in the table was consistently

profitable;15) +the best produced losses in two sub-periods,
the others in three and five, respectively. The technical
models, however, produced prdfitslin every sub-period, though at
a varying rate. The annual return over the whole periocd centered
around 15 % whereas the probability of losing was practically
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zero (the t-statistic exceeded 4.0 in all cases, which implies a
probability of a loss of less than 0.005 %). Two models, which
combine the trading rule of oscillator and momentum performed
best (in this case a trade is only executed if both techniques
signal the same - long or short - position): the O&M model
(3/10/10) and (5/10/10) produced the highest return at the
lowest risk in relatively few trades.l6)

It is therefore not surprising that the model which citibank
developed as one basis for its foreign exchange activities is of
the combined type ("Cititrend"). It 1is roughly described by
Wermuth and Ochynski (1984). At personal request, Citibank
p;ovide@ the buy and sell signals of "Cititrend" since January
2, 1981 (however, no details about the:length of the moving
averages and the time span of the momentum were given). It was
thus possible to test the performance of this model (tables 10
and 11). The overall profitability of "Cititrend" was slightly
lower than that of the O&M models (5/10/10) and (3/10/10); in
1981 and 1982 it performed better than 0&M (5/10/10), in 1983
and 1984 worse (table 11). This might be due to the fact that
"Ccititrend" was already developed in the éarly 1980s. The
probability of making a loss by following "Cititrend”™ over the
entire period since 1981 was higher than in the case of O0&M
(5/10/10) and (3/10/10) but still very low (roughly 0.5 %).

Table 10 elaborates also upon the pattern of profitability over
the entire period by splitting the sum of profits (losses) into
its components, namely, the number of profiﬁable {unprofitable)
positions, their avéraqe duration in days and the respective
return per day (the product of these components gives the sum of
profits or losses). The number of losses is always greater than
the number of profits; the average profit (loss) per day is
roughly equal for profitable and unprofitable positions. The
overall profitability is therefore due to the fact that the
average duration of the profitable positions is 3 to 4 times
longer than that of the unprofitable positions. This pattern is
typical for all trading rules. It is the result of a systematic
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exploitation of the pattern of runs already discussed (tables 3,
4 and 5). At the same time the use of technical models feeds
back upon exchange rate dynamics, thereby strengthening the
pattern of runs. The distribution of the single rates of return
(ri) reflects these regularities (table 10 and figure 5). The
median is negative and smaller than the mean, the distribution
is consequently skewed to the right, the coefficient of kurtosis
is greater than that of a normal distribution (3.0).17)

Table 11 estimates the effect of the differential between dollar
and deutschemark interest rates on the profitability of currency
speculation (the technical model 0O&M (5/20/10) is taken as an
exampie). On the assumption that this differential is stable
over each single year, the net interest effect can be calculated
from .the overall duration of thé long and short dollar
positions.18) In the years of a depreciating dollar the net
interest effect was negative since the duration of the long
pesitions was shorter than the duration of the short positions
(the dollar interest was above the deutschemark interest in all
vears besides 1973). The opposite was true in the years 1980 to
1284 (and also 1975) when the interest rate effect increased the
profitability of currency speculation. This is also true of the
profitability of "cCititrend" as can be seen from the average

duration of long and short dollar positions.

The total interest effect in the case of the technical model OC&M
(5/10/10) over all 13.5 years was practically nil (exactly:
0.06 % per year).

Expectation Formation and Determination of Exchandge Rates in the
Short Run

“It is not uncommon for professional market participants to have
two opinions at the =ame time regarding the frend of a specific
currency in the exchénge market. One opinion may relate to the
long-term trend , which is based on the fundamental forces ...




“oamx FO BUTEA PeSTESFOdA Ul Yo e e e B S e S B TS S e R e e TR T e R L e Lt s

({wopeaiz 3o svsabop U3l JO ISqUnyY SUY YIth Isyzeboy) sessyjusied ur oTISYTIWIS-] BUL

(et/06°0) {or/co°*t) .. {(to/01-10/T0)
58°0- vz t/1°8z  9/5°21 2°9T 9 /Lrog  § /9'LT Z°9T 986T
(st/TT°71) . (Lt/84°1)
BL* O~ 0°E g/¥"6% 8/6°6¢T. 8°9T 6 /e'sz 6 /eI '6Z 5861
(5T/9L°0) « (g1/ze° 1)
€60 6" ¥ 8/8°81 8/F'92 L8 g /¢'9T1 8 /6°9¢ T-8T 861
(51/9v*0) . - (91/6T°1T) .
0z'T a*¥ g/e"st  8/8°6% D 6 /0°YT 8 /E'6Z  E°01 £86T
{ev/er 1) , {vrt/00°1)
88°0 L 4 L/L-61  9/0°LE €Ll 8 /t'8t L /Lro€ STET o Z861
. (L1/06°0) {L1/29°0)
T°T 9y 6/L°¥T 6/9'G2Z ¥-GT & /T'ST 6 /1'G¢2 0°6 18671
. : (sT/L0°2)
T6'0 9°g g /etsTt 8 /v'se vUoT 0861
- (sT/15°0)
Z¥'o- LG 0T/5'61T 6 /L°8T 6°€ 6L6T
{o1/22°T)
82 1~ z°§ 6 /o0°sz 8 /o°Lt 91T 86T
{oz/c0°1T)
99°0- 97 1t/z°ez 01/9°0T 20T LLET
: {(81/L1°1)
05" 0~ £°T ot/e'sz 6 /v zZI G*9 96T
- (ot/2T°71)
91°0 o'z 6 /9°8T 8 /65°¥%E 6°TT SL6T
. (tt/z6° 1)
oz o~ o o g /8°6¢ 9 /LTve 9°EE ¥LET
. . (s/ev 1) {te/z1-20/%0}
0zZ*0 9° g~ ¥ /0"9¢€ 5 /8°g¢ 6 2% _ ELET
(0T/01/5) Hand-sn" :
H®o TeT3Us & Ut 3I0Us § ur Buog 4 uy 3I0Us § ur Buoy
Jufak s g -Ia813Tp suoT3Tsod uanyax suoT31s0d uanysx
ajex ajex | usado Jo Jsqunu Jo 8jeax uvado Jo Iscqunu Jo 93ex
3saIajutT 38N asaJajul Juotrjeanp abeIsay TenuUUy JuoTieanp shHhersay TEnUUY
pPUsI3TITO ‘ (ot/01/8) R ¥ O
Pe 203 JOo AJTI1TqelTic E] x0%

Hmw#:mhmuuﬂn J59I53UL o4 70 ooUTAaToN BUL

TT 21qeq




of zero. _

othesized wvalue

mmainat an hyvo

XKD

er with the numoer OL e Uelites Jia S LBEEWLING
=t

The t-statlstic in parentheses (togeth
e *este= tha maan. of the sioole satas .of

The other opinion may be concerned with the wvery short-term
trend of a currency, which is based on the technical and
psychological conditions of the market" (Riehl and Rodriguez,
1977, p.134). Both types of expectations are formed in a
gqualitative manner, i.e., they concern only the direction of the
short and the long-term trend without specifying how long it
will last and which exchange rate level will be reached by its
end.19) This kind of expectation is sufficient to make profits
consistently. It is at the same time highly efficient given the
specific uncertainty (in the sense of XKnight and Keynes) in the
foreign exchahge market. Technical analysis fits this typé of
qualitative expectations formation particularly well. However,
this tyiag of expectations formation does not have to be based on
technical analysis in order to be profitable. European banks,
for example, also profit consistently from foreign exchange
trading (and particularly from holding strategic positions as I
was told in interviews), vet they subscribe much less to
technical analysis than market participants in the US. European
dealers try to separate runs from "whipsaws" mainly by observing
"the psychological conditions of the market" using primarily the
network of . personal <contacts with other dealers. Both
approaches, the observation of "market psychology" and the
technical analysis try to solve the same problem, namely, how to
form expectations about the other agents' expectations, since
the market price represents the aggregate outcome of the
individual expectations.Z20)

The medium-term (long-term) expectations influence the behaviour
of foreign exchange dealers insofar as they impact on the length
of time a strategic position is held, i.e., open positions that
are congruent with the prevailing bias are held longer than
positions that are incongruent. (In accordance with the usual
terminology in economics the notion "medium-term" is used for
that time horizon which participants in the foreign exchange
market call "long-term" since the latter covers a maximum of a
few years.) In this way a basic expectational bias in favour or

against a currency brings about an overall appreciation or
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depreciation trend which can last for several years.

The process of exchange rate determination in the short run can
be conceived as follows. A few days after a turning peoint has
occurred the most sensitive technical models (those operating
with a short moving average or a short time span for the
momentum) signal a run. This leads the most risk-prone players
(those who prefer these models) to take an open position. If the
price movement is also backed by "news" or by a change 1in the
market's "mood", then the run gains momentum. This increased
momentum causes the "slower" technical models to produce a
trading signal that feeds back on the momentum of the run. The
longer the run lasts, the more intense the "stress"™ of the
market becomes (to use a term coined by EKihdleberger, 1978).
Since no technical model can signal the end .0f a run, market

participants become more susceptikle to external '"news"

_concerning economic or political events that could be

interpreted by other market participants as a signal for a
"tilt" of the run. Once the "stress" ig sufficiently intense,
virtually any "news" can trigger off the "bursting" of the
short-term bubble. Such a "tilt" often ushers in the beginning
of a next bubble,2l)

This pattern of speculative behaviour also explains the
statistical phencmenon of non-periodic cycles in daily exchange
rates. Booth, Kaen and Koveos (1982) showed that this persistent
dependency {as it is termed in statistics) is a typical property
of exchange rate dynamics (they used the so-called R/S
analysis). The phenomenon of non-periodic price cycles was also
detected for the stock market (Gréene and Fielitz, 19877). Kaen
and Rosenman (1986) interpreted +this phenomenon within the
theory of predictable behaviour as préposed by Heiner (1983).
Thelr interpretation accords well with  many of ° the
characteristics of expectations formation and price
determination . in the foreign exchange market. However, the
conclusion that their analysis can explain the phenomenon of
non-periodic price cycles without implying the existence of a
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"money machine" does not seem to grasp the actual reason for

this phenomenon.

Te summarize: there ‘operates a specific interaction in the
foreign exchange market between expectations formation and
profit—maximizing behaviour of the agents on one hand and the
" pattern of price fluctuations on the other. For every single
agent the sequence of exchange rate runs and "whipsaws" is
perceived as given and consequently expioitable, particularly by
means of technical analysis. At the same time, however, this
systématic speculation feeds back upon the pattern of exchange
rate movements, thereby strengthening its specific shape. It is
therefore not surprising. that 85 % of banks and securitiés
houses in the survey of the Group of Thirty responded that
exchange rate volatility had a positive impact on their firms®
profitability (Group of Thirty, 1985, p.19).22)

The Winners and the Tosers in the Currencgy Game

The actual income of banks from foreign exchange trading as
. reported in their income statement is 1in 1line with the
systematic profitability of technical trading rules. In 1985, 12
US banks earned a foreign exchange trading income of
1,165.4 millien $, almost five times as much as in 1977
(247.5 million $).23) The four most profitable banks were
Citibank (358.0 million $), Chase Manhattan Bank
{(173.4 million $), Morgan Guaranty Trust (172.6 million $), and
the Bank of America (150.0 million $). Most interesting is the
fact that the foreign exchange business was profitable for every
‘single bank in every single year. These figures cover the banks’
income from all types of foreign exchange activities; profits
from speculation-oriented business cannot be separated from
arbitrage-oriented activities or customer business. ‘However;
there can be no doubt that short-term currency speculation has
contributed considerably to the overall profitability of foreign

exchange trading. This is c¢lear from the growing importance of
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technical analysis as reported by banks and securitiesrhouses
(Group of Thirty, 1985, p.15) as well as from the increasing
number and profitability of those firms which produce and sell
technical models for foreign exchange trading (for a description
of these services see "Euromoney", August 1986, p.198-201).24)

Buying and selling currencies per se is of course a zero-sum
game (if the revaluation of stocks is ignored). Now, if banks?,
but probably also securities houses, commodities firms, and
multinational industrial corporations, consistently win in this
game, who then is the loser? Or more concretely: which group of
agents sell dollars to foreign exchange traders when the dollar
appreciates in the following days or weeks (and vice versa)? The
answer 1s simple: all those market participants who buy or sell
foreign exchange for other reasons than short—term profit
maximization from foreign exchange dealing itself (including
intervening central banks), particularly all those traders of
goocds  and services who perceive and use foreign exchange for
international payment rather than as a financial asset. The
decisions of exporters or importers to buy or sell a currency
are determined by the wish to carry out an import business or to
convert export earnings inteo the domestic currency of +the
producer (the ultimate reason being the interest of the producer
to obtain liquidity in that currency in which he has to pay the
tosts of production). A German exporter, e.g., who happens to
receive a dollar payment on June 18, 1984 (figure 4) will change
it into deutschemark without realizing that an appreciation run
of the dollar was on its way (the same would be true for a
tourist from the US who happens to travel in Germany at that
time). Whereas the actors of the "real world" see foreign
exchange as a flow which has to be converted intoc the domestic
currency of the producer for reasons of liquidity, the actors of
the "financial world" see foreign exchange as an asset which has
to be held for reasons of speculation. In other words, the
exchange rate represents a flow price and an asset (stock) price
at the same time, whereby the traders of goods and services
perceive mainly the flow aspect and the traders of financial
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assets perceive mainly the asset (stock) aspect.25)

On a more insidious note, exporters and importers, in order to
carry out the payments in international trade, must participate
in a casino. However, most commercial agents (including those of
services like tourists)'are not aware of this type of financial
intermediation and do not know the specific rules of the game.
Ironically, exporters (importers) perceive only the service
aspect of the banks' activities which certainly facilitate the
international trade of goods and services. The banks themselves

may noct be completely aware of this relationship since customer

 business and foreign exchange trading are usually carried out in

two different divisions. The same might be true for
multinational industrial corporations with professional foreign
exchange departments. Certainly they realize the profitability
of currency speculation but it 1is less certain whether they
realize that their activities in the asset market often impedes
their activities in the goods market. For example, if the

currency speculation ‘of a corporation like Renault had

" contributed +to the dollar depreciation since 1985 (this is

highly probable since this French car maker is heavily engaged
in foreign exchanges trading), then these activities would have
restricted the export and consequently the production of their
cars. Of course the contribution of any single bank or
industrial corporation to exchange rate instability is
miniscule. However, this is not true for the aggregate of all

professional players. The effect of currency speculation on the

‘overall profitability from activites in both markets, the goods

market as well as the asset market, is difficult to estimate,
for the interaction of both types of activities certainly does
not represent a zero-sum game, neither for a single industrial

corporation nor for the world economy as a whole.

The persistent redistribution of income from activities in the
goods market to activities in the asset market through currency
speculation has not received much attention for several reasons.
First, the overall amount of the redistributed Iincome is very




small relative to the volume of international trade of goods and
services. Second, the number of participants in the inter-
national goods market 1s much greater than the number of foreign
exchange dealers. Third, the volume per transaction is much
smaller in the goods market than in the asset market. Fourth,
most end-users ' (traders of goods and services, portfolio
investors) transact on only one side of the market, either
buying or selling, so that any loss remains only an opportunity
loss rather than a realized cash loss. Fifth, most participants
in the goods market (particularly smaller firms and tourists) do
not watch exchange rate changes every day and are therefore not
aware of their respective opportunity losses or profits. Hence,
a, large profit for an individual speculator 11ike a bank
-contributing in some cases to more than 30 % of its overall
income -~ consists of many miniscule losses distributed more or
less randomly over the many transactions associated with the
international trade of goods and services. The direct effect of
short~term currency speculation on international trade through
income redistribution is almost negligible. Much more important,
however, are the indirect effects through the destabilizaticn of
exchange rates, particularly with respect to the dollar as the

world currency.

The distributional effect of currency. speculation represents
another reason why the dollar appreciation in the 1980's lasted
so long. During that period, the goods market provided the asset
market with additional net dollar positions through the
increasing US current account deficit. Consequently, the burden
of adjustment to the expectational bias in favour of the dollar
did not fall exclusively upon the exchange rate. The contrary
has been true since spring 1985; the expectational bias has
since then been operating against the dollar (i.e, in favour of
the Yen and the deutschemark), but the US current account
deficit has persisted as have the respective surpluses of Japan
and Germany. Thus, the price effect of the currency preference
of speculators was no longer dampened but sharpened by the asset
supply conditions. Consequently, the fall of the dollar was much
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steeper than had been its preceding rise.

VI. Exchange Rate Dynamics in the Medium Run

Foreign exchange dealers operate on the basis of a medium-term
expectational bias in favour or against a currency. If a current
run is in line with the prevailing bias they hold a strategic
position some days longer than otherwise. This behaviour brings
about a medium-term appreciation or depreciation in a stepwise
process. The factors that determine the existence of such a

medium-~term bias as well as .the turnabouts are discussed below.

Medium-term exchange rate .expectations are based much more on

"market fundamentals" than are the short-term expectations (see.

also the description of Riehl and Reodriguez gquoted above).
However, the medium-term development of the dollar progressively
contradicted the traditional theoretical equilibrium conditions

of the goods market and the asset market (purchasing power

- parity and uncovered interest parity). If one assumes rational

expectations, then the market participants must have used the
information about developments in the goods market and in the
asset market in a way~ different from that hypothesized by
standard theory. In order to detect the systematic components of
the actual process of exchange rate expectations formation in
the medium run , the "gestalt"™ of the interaction of the goods
market and the asset market was explored as a first step
(figures 1 and 6).26)

Empirical Evidence 1973 —= 1986

The strong depreciation of the dollar had come to an end in 197%
when it lay, by 28.7 %, below the purchasing power parity level.
Partly as a conseguence of the undervaluation of the dollar the
US current account became active in 1980 (for the first time in
four years). At the same time, the ‘German current account




deteriorated unlike at anytime in post-war history, due to the
combined effects of a strongly overvalued deutschemark as well
as the second oil price shock. Thus, the goods market led one to
expect an appreciation of the dollar against the deutschemark.
But this expectation was held in balance by the asset markets,
through a continuous increase of the real interest rate
differential.27) In January 1979, the real interest rate in
Germany was only by 0.9 % higher than in the US. This
differential rose to 4.9 % in September' 1979 and reached a
post-war maximum of 10.8 % in May 1980 (this process was
strengthened by the turbulent fluctuations of the nominal dollar
interest rate in the first months after +the change of US
monetary policy in October 1979). Thus the "real" forces of the
goods market and the "financial" forces of the’ asset market were
working -in opposite directions and helped to- maintain such a

"nrecarious equilibrium".

However, when the new monetary policy of the US finally becane
effective, the US real interest rate increased abruptly relative
to the German rate, by 8.6 % within 6 months (May 1880 to
November 1980). Instead of the asset markets holding the
expectation from the goods market in check it now served to
reinforce this already strong motivation. Thus an expectational
bias in favour of the dollar was established. Consequently,
foreign exchange dealers held open deutschemark positions longer
than open dollar positions and portfolio investors shifted
capital out of the deutschemark into the dollar. This induced a
continuous self-sustaining appreciation of the dollar in a
stepwise process. Both variables which form exchange rate
expectations, the "real" forces of the goods market and the
"financial" forces of the asset market, were now working in
perfect unison. (The result of polls indicating that Ronald
Reagan wounld be elected president of the US might then have
served as a start signal for the dollar appreciation process
which actually took off in October 1980.)

Cnce such capital and exchange rate movements come to start,
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their profitability strengthens the expectational bias in
international financial markets. This induces a further currency
appreciation so that the profitability of changing the currency
denomination of assets endures. This can be seen from the excess
return from changing the currency denomination of a 3-months
Furodeposit from deutschemarks into dollars.28) During the 54
months between July 1980 and December 1984 .this return, in
excess of the deutschemark interest rate, was negative only

o

8 times. The average annual rate was 18.7 %.29)

It follows from this feed-back mechanism that such an exchange
rate movement will not stop near the purchasing power parity
line. Shooting "through" becomes a consequence of the preceding
over-shooting. Thus, 'the growing disequilibrium in the 'goods
market (increasing current account deficit of the US and the
increasing current account surplus of Germany) could only dampen
the speed of.the appreciation process which was further backed
by the widening of the interest rate differential. In August
1983 the real interest rate in the US was by 4.2 % higher than
in Germany. This differential remained high compéred. to the
experience in the post-war period. In August 1985 the interest
rate differential YPbegan to narrow again, however, the
expectational bias in favour of the dollar still prevailed for
some months. One reason for that could lie in the fact that the
US economy was greatly outperforming the other industrial
economies (for the first time since the early 1850's). In 2084,
for example, the US econcmy dgrew faster than the German economy
by 6.0 % (in real terms). At the same time it seemed as if the
widening of the US current account deficit had come to a halt
(figure 6). However, when the growth differential narrowed and
the TUS current account started to deterio;ate again the
appreciation process was finally broken and tilted abruptly in a
depreciation process (figures 1 and 6). Once again a political
event could have served as a start signal, namely} the change in
the US +reasury: Donald Regan, certainly a man from "wWall
Street"”, was followed by James Baker, a man who seemed to be
much more concerned with the problems of the real sector of the




VUS eConomy .

Since February 1985, the developments in the goods market
(persistent current account deficit of the US and persistent
current account surplus of Germany) and the developments in the
asset market (since January 1986 the real interest rate in
Germany has again been higher than in the US) ‘have established
an unambiguous expectational bias against the dollar.

This disequilibrium approach can also explain the bubble-like
dollar depreciation in the early 1970's which led to the
definite break-down of the Bretton Wodds system in March 1973
(figures 1 and 6). By mid 1972 the dollar was still slightly
overvalued and the US current account was in a deficit. At the
same time the expectation of a further dollar depreciation was
held in check by the forces of the financial markets. The real
interest rate in the US was by 2.2 % higher than in Germany
(August 1972). German authorities, however, in order to reduce
domestic inflation instituted a tight monetary peolicy and caused
a sharp increase in the German interest rate. By December 13572
the realirate was already 0.6 % higher than -that in the US and
by June 1973 the differential reached 4.7 %. Thus an unambiguous
expectational bias against the dollar and in favour of the
deutschemark was established. This induced large capital
movements and led to a strong deutschemark appreciation and high
extra profits. Between November 1972 and June 19273 the changing
of the currency denomination of a 3-month Eurodeposit yielded an

average return of 49.0 %.

Between mid 1973 and mid 1976 a '"precarious equilibrium”
prevailed (figures 1 and 6). The US current account improved so
that the goods market led one to expect a recovery of the
dollar. This force, however, was balanced by the asset markets
since the real interest rate in the US remained below the German
‘rate by more than 5 %. In the first half of 1875 the "real" and
"financial" forces changed their role in this "precarious

equilibrium”. The current account of the US deteriorated -




continuously (in spite of an undervaluation of the dollar
relative to PPP) while at the same time the US real interest
rate increased strongly relative to the rate in Germany.
However, when the US. interest rate began to fall agailn relative
to the German rate in June 1976, a change in the currency
preference of asset holders was triggered off. The bubble-like
dollar depreciation lasted for more than two years (figure 6).
Changing the currency denomination of a 3-month Eurodepesit
yielded an excess rate of return of 11.3 % per year between June
1976 and September 1978.

To summarize: exchange rate dynamics in the medium run ctan be
viewed as a segquence of bubble-like movements, based on an
upward or downward expectational bias and non-directional
movenents bkased cn an. ambiquity in the formation of expectations
(i.e., conflicting signals emanating from the goods and asset
markets and thus the prevailing of a "precarious equilibrium").
This segquence is driven by the interaction of disequilibria in
the goods market and in the asset market. Thus, the exchange
rate fluctuates around the purchasing power parity as 1its
"center of gravity" without any tendency towards a stable

equilibrium.

The Interaction of the Goods Market and the Asset Market

The preceding exercise 1in "stylizing" the facts of medium-term
exchange rate movements contained a certain element of ad hoc
reasoning. This seems to be a necessary shortcoming of an
exploratery (inductive) approcach that tries to keep in touch
with the observable processes in reality while at the same time
progressing towards the recognition of more general
relationships (see also Marris, 1985, as an excellent example
for the usefulness of such an appreach). Such an exploratory
approéch seems to be Jjustified by the current crisis of standard
exchange rate theory. The analysis below should be taken as just
the second step in a process from the concrete to the general.
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(At this stage of.research it is not possible for me to present
a comprehensive and consistent theoretical model.) This
analysis, therefore is restricted to those variables that are
directly related to expectation formation and determination of
exchange rates, namely, prices and trade flows on one hand and

interest rates and capital flows on the other.

Exchange rate expectations are formed through *two different
channels. The first represents the influence of the goods

market:

E(ds)y=G(UV¢, ... .UVt_niCASt, . .. .CAStp)

Where

UVe=(pt=pt*) —St,
CAS+=X¢*-Mi*

(pt and pi* denote the log of the domestic and foreign price
level, st denotes the log of the spot exchange rate of tﬁe
foreign currency in terms of domestic c&urrency, Xt* and Mp*
are respectively the exports and imports of the foreign country,
and d is a differencing operator such that ds¢=sg-sSt-1.)

The exchange rate variation expected due to the "real" forces of
the goods market, E(ds)g, is a function of the current and
past degree of undervaluation (UV) of the foreign currency and
the current and past surplus of the current account (CAS) of the
foreign country. The more a currency is undervalued and the
longer the undervaluation has lasted the more it 1s expected to

appreciate. The current and past surpluses of the current

‘account influence the expectations formation in a similar

fashion. If a currency is stronglf undervalued and the
respéctive country exhibits still a high current account deficit
as a consequence of a persisting overvaluation in the. past
(e.g., in the case of the US in '1987), then no unambiguous




exchange rate expectations can be formed through the channel of
the goeods market.

The seccnd channel represents the influence of the asset market:
E(ds)g=A(r¢*-rtist,St-1---/5t-n)

The exchange rate variation expected due to the "financial"®
forces of the asset market E(ds), is a function of the real
interest differential (r*-r) and the pattern of the past values
of the spot rate (st). The more the foreign interest rate
exceeds the inflation' differential, the more the currency is
expected to appreciate. This 1is so because there remains an
extra profit even if:the inflation differential would cause a
depreciation according to purchasing power parity. This extra
profit is expected to be exploited by capital movements leading
to an overall appreciation. The second term is only relevant
once a bubble-like movement has begun. The greater 1is the
positive correlation in the past values of the spot rate the
greater is the expected appreciation, since more and more actors

are expected to join the bull brigade.
The overall expectation of the medium term exchange rate

movement is a function of the combined "real" and "“financial"
forces:

Ec(s)=T(Et(s)g,Et(8)a)

It is further assumed that the actual exchange rate change

depends on the set of the expectations of all actors (i):

ds¢=U(E¢(s)i)

- This relationship reflects the feedback from the expectations of

the actors as a whole via their capital shifts on the actual
spot rate (this concerns both types of actors, short-term
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oriented foreign exchange dealers and medium-term oriented
portfolic investors). But only the existence of this function
and the direction of the relationship are assumed to be known.
Thus we interpret any observed exchange rate change as the

aggregate outcome of the individual expectations.

Given the existence of this feed-back mechanism any individual
actor is forced to form expectations with respect to the
expectations of all other actors ("beauty contest" problem). To
deal with this problem it is again assumed that only the signs
of the coefficients of each individual's function G and A are
the same and generally known but not their specific shape. Given
the information about prices, interest rates, and past exchange
rates, actors use G and A as rules to form gualitative

expectations as to whether an exchange rate will go up or down.
With respect to the interaction of +the "real" and the
"financial channels, three states of expectations formation can
be distinguished:

-  Fundamental equilibrium:

E¢ (8)=Et(s)g=Et(s)a=0

This state depicts the monetarist case. No exchange rate

variation is expected if purchasing power parity and uncovered

- interest parity hold at the same time so that the real interest

rate differential is zero. As figure 6 shows this particular

configuration is difficult to locate empirically.
- Precarious equilibrium:
Et (s)=0

Et (S) g=~E¢ (8) a




When a persistent overvaluation of a currency is offset by an
increasing real interest differential a "precarious"
equilibrium, with a specific type of uncertainty, develops. This
is a consequence of the "beauty contest” problem and the fact
that the "real" and the "financial" forces lead to contradictory
expectations. Such a configuration characterized the
fluctuations of the DM/$ exchange rate between 1973 and 1976 and

again between 1978 and 1980 (as demonstrated above).
- Fundamental disequilibrium:

Ey (s)=+0

Be(s)g=0, Ee(s)asSo0

If the "real"™ and the "financial" forces form an unambiguous
exchange rate expectation, a corresponding change, through
induced portfelio adjustments, takes place (a medium-term
expectational bias 1is established). Such a configuration
triggered off the bubble-like movements in the dollar that
were cbserved during the depreciation waves of 1972/73 and
1976/78, the appreciation wave of 198C0/85 and again the
depreciation wave of 1985/87.

The transition between bubble-like movements and "precarious

~equilibria™ can be explained by the fact that both forces moving

the exchange rate simultaneously affect the real world of
production and trade and the monetary world of the financial

markets, but necessarily in an opposite manner.

A high real exchange rate and a high real interest rate dampen
aggregate demand directly through a relative decrease of exports
and investment and indirectly through the effects of the income
redistribution from net debtors to the net creditors (in the
case of the dollar appreciation 1980/85 these dampening effects
had been delayed by the expansionary fiscal policy). The




decrease in both demand and output together with the specific
effect of an overvalued currency on import prices reduces
inflation significantly. This dis-inflationary’ effect renders
the policy of a strong appreciation through a tight money
popular, particularly if this strategy is combined with an
expansionary fiscal policy which delays the depressing income
effects (Dornbusch, 1987).

The longer an overvaluation lasts, the stronger become the
disequilibria in the international goods and asset markets. The
decline in the price competitiveness leads to a widening of the
current account deficit whose financing redquires relatively high
réal interest rates in order to attract foreign capital. Due to
the increasing external indebtedness and the corresponding
future debt service payments, a return of the exchange rate to
the purchasing power parity is not sufficient to ensure a
balanced current account in the medium run. In other words: any
persistent overvaluation sets the stage for a subsequent period

of undervaluation (Dornbusch, 1987).

International competitiveness. is also affected by the changes in -
the industrial structure which take place 1in a peried of
sustained overvaluation (Biasco, 1987; Dornbusch, 1987, discuss
this matter in more detail). This downward pressure on both the
exchange rate and the interest rate is strengthened by the
developments within the domestic economy 1like the growth of
unemployment, particularly in the export industries.
Consecuently, also econcmic policy calls for lower interest
rates and exchange rates (Biasco, 1987, stresses the endogenous
character of changes in the exchange rate and interest rate
policy; Dornbusch, 1987, discusses this aspect within the
context of the political business c¢ycle). To conclude: any
sustained . appreciation process necessarily comes to an end
through the unbalancing effects on the international goods and
asset markets and the depressing effects on the domestic

ecOonenmy .
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This seguence of overappreciation and overdepreciation reflects
one fundamental perception: the exchange rate is both an asset
price as well as a flow price. Its property as an asset price
makes the bubble-like overshooting process possible and its
property as a flow price causes the bubble-like overshooting
process to break. In other words, any persistent exchange rate
deviation from purchasing power parity generates the conditions
of a counter-deviation. The wide fluctuations of exchange rates
around the purchasing power parity as their "center of gravity"
(see figure 1) are explained by the interaction of changing

disequilibria in-the goods market and in the asset market.30)

Comparison of the Exchange Rate Dynamics in the Short Run

and in the Medium Run .

The exchange rate fluctuations in the short run as well as in

the medium run are characterized by a sequence of trends and

non-directional mcvements (in one case they last some days or

weeks, in the other case some years). This pattern is related to
two kinds of speculative behaviour, similar in essence but
different in their time horizon. Both foreign exchange dealers
as well as these portfolio investors who explicitly conceive
exchange rate changes as a (conditional) source of speculative
profits or 1losses3l) +try to separate trends from non-
directional movements ("whipsaws" in the short run, "“precarious
equilibria® in the medium run).32)

Both types of speculators form only gualitative (i.e.,
directional) expectations; foreign exchange dealers base their
short-term expectations mainly on the "technical and
psycholegical conditions" of the foreign exchange market itself,
medium-term portfolioc investors on the "fundamental forces" of
the goods market and the asset market. Whereas the expectations
about short-term exchange rate runs do not influence
considerably upon the decisions of portfolio managers, the
medium-term expectational bias does influence upon the decisions
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of the foreign exchange dealers. If a current run is in line
with the expectaticnal bias then the foreign exchange dealers
hold an open position a little longer than in the opposite case.
This behaviour brings about the medium~term exchange rate trend

in a stepwise process.33)

VII. The Theoretical Foundations of Exchange Rate Instability

Rational Expectations Formation and Rational Theory Formation

It ‘one ~assumes ‘that agents can learn the "true process"
governing economic dynamics and that they form  their
expectations accordingly, then any systematic pattern of
economic variables must be the outcome of what agents believe to
be the "relevant economic model”. This model, however, need not
be identical or even similar to that which economists believe
the agents (should) believe. In other words, a distinction must
" be made between the two assumptions of the rational expectations
hypothesis, namely, the learning process and the content of what
is learned, i.e., the "relevant model". Since the ultimate
criterion for the ‘"relevance! of a model is its actual
application (this follows from the rationality assumption) any
rational theory formation trying te formulate the "relevant
economic model" has +to reconsider the existing theories
radically - in the literal sense of the word - once they are
persistently and systematically contradicted by the empirical
evidence. In other words, rational expectations hypothesis would
dictate in this case that these existing theories be partially
or wholly disregarded. This, however, is usually aveoided in
order to preserve the old, painfully developed imagination of
reality ("Weltanschauung" or "paradigm" in‘the sense of Xuhn,
1962) and particularly its logical consistency. The theoretical
construct of uncovered interest parity provides a case in point.
Tests have overwhelmingly rejected the empirical wvalidity of
this assumption at least since the late 13%70's. However, the
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prevailing exchange rate models have not been re-constructed nor
have new models been con-structed. The reason for this
"stickiness" might be that uncovered interest parity is a
keystone in all prevailing exchange rate models, which imbeds
this assumption into the framework of general equilibrium
economics. Equilibrium economics, in turn, was reestablished in
a long lasting and exhausting process after the "disturbance" of
Keynesian economics that culminated in the "new c¢lassical
macroeconomics" (a perfect example of what Fleck, 1979, calls
"the tenacity of systems of opinion and the harmony of
illusions™ in the process of scientific development). Thus the
relationship between interest rates and exchange rates was not
radically reconsidered but rather Jjust adapted to immediate
empirical dinconsistencies (i.e., by the role of the "néws"
and/or the risk premium). Such "adaptive theory formation"- is
typical for the state of crisis in the development of any
science laying the grounds for a scientific revolution (see
Kuhn, "1962, ch. 7).34) In the case of economics, Johnson
{1971, p.3) has precisely described such a situation: "The most
helpful circumstances for a rapid propagation of a new and
revolutionary theory is the existence of an establishea
orthodoxy which is clearly inconsistent with the most salient
facts of reality, and yet is sufficiently confident of its
intellectual power to attempt to explain those facts, and in its
efforts to do so exposes its incompetehce in a ludicrous
fashion." (There is a double irony in this quotation, £first,
because it 1is taken from H. G. Johnson's "The Keynesian
Revolution and the Monetarist Counterrevolution" and seCdnd,
because J. Frenkel, 1976, refers to it in his "A Monetary
Approach to the Exchange Rate: Doctrinal Aspects and Empirical

Evidence™).

A good example of the importance of distinguishing between the
process of forming rational expectations and the "relevant
model" is the use of technical analysis. Exchange rate
expectations based on technical models are rational insofar as
they represent the result of learning the "true model" (the
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success of this learning is impressively demonstrated by its
profitability). The technical models themselves, however, though
obviously being "relevant", seem rather non-rational (if not
irrational) at least to an eguilibrium economist. By contrast,
the process of forming exchange rate theories does not seem to
have been rational since the results (the theories formed) can
hardly ke interpreted as the outcome of learning the "“true
process" of exchange rate determination (consegquently, currency
speculation based on the prevailing theories would have been
systematically self-eliminating, particularly in the case of the

monetarist meodel).

In this context it is interesting to note that the incapability
of exchange rate theorists to learn the "relevant model" in the
1970's and 1980's cannot be attributed to information barriers
or costs. The profitability of currency speculation based on the
technical models used by the different forecasting services was
regularly documented in the August-edition of "“Euromoney"
(usually by S. Goodman, who had already shown in 1977 in "The
" Journal of Finance" that the prevailing exchange rate models
were persistently outperformed by technical models - see
Goodman, 1977). Also the concrete practice of technical foreign
exchange trading could have easily been learned (particularly by
those economists who happen to do their research in Chicago,
since nowhere else are these technigques used more widely). Thus,
there must be some other reason for the failure of exchange rate
theorists to learn the "relevant models" and conseguently to
form theories "rationally". It seems as if the predominance of
ntheoretical +theorizing" over T"rational theorizing" can be
attributed to the epidemical diffusion of general equilibrium
economics in the 1970's and 1980's. This "thought style" (Fleck)
biased the perception once it had become fashionable in the
"gcientific community"” or "thought collective”. Fleck (1979)
éxplains'the development and the consequences of any "fhought
style by the specific dindividual and collective behaviour
within the "thought collective". In the case of exchange rate
theorizing the bias caused by the prevailing "thought style" of
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general equilibrium econcmics can probably be seen best 1f one
looks how the authors of profound analyses of the behaviour of
daily exchange rates interpreted their own results. Dooley and
Shafer (1976, 1983) as well as Cornell and Dietrich (1978),
e.g., had found strong empirical evidence against the hypothesis
of market efficiency (at least in my ex post reading), however,
in their own interpretation they tried to show, how these
results could be reconciled with the prevailing theories. The
theory of Fleck is further confirmed by two other observations.
Authors such as Goodman (1877), Logue and Sweeney (1977) and
Sweeney (1985), who presumably were unconcerned whether the
scientific community considered them as "outsiders"™ within the
"thought collective” (for whatever reason), interpreted their
empirical results quite differently (the results per se did not
deviate significantly from those of the other authors mentioned
above) . Similar results had been found by Poole (1967) almost
ten vyears before; his interpretation 1is again different,
presumably influenced by the different "thought style" which
prevailed in the mid 1960's.

The reason why general equilibrium economics has Dbecome so

fashionable once again, particularly in the 1970's and 1980's (a
period in which this "system of harmony of illusions" was
progressively contradicted by the economic development in
reality) seems to be related to the rather complex
interdependencies between recognition and Jjustification in a
system of conflicting social and economic interests {for a
sketch concerning the dJdevelopment since the 1930's, see
Schulmeister, 1986).

Exchange rate expectations can only be considered "rational" (as
opposed to M"adaptive") with respect to the underlying learning
process while at the same time they are not heterogeneous. This
is so because there are four types of expectations formation
corresponding to four classes of actors, namely, foreign
exchange dealers, medium-term oriented portfeolio investors,
long-term oriented portfolio investors, and traders of goods and




services. Their expectations (or "non-expectation" 1in some
cases) differ in many respects as described above because each
group has different economic interests and consequently focuses
on different aspects of the process of exchange rate
determination (in this sense a single, generally "true process”,
does not exist in practice). Within each group of actors
expectations formation varies comparatively little (e.g., with

respect to the specific type of technical models) so that the

aggregate outcome of the individual behaviour translates into

systematic and consequently exploitable price behaviour.

The specific and ultimately price determining behaviour of
fqreign exchange dealers can largely be éxplained by Heiner's
theory df predictable behaviour (Heiner, 1983). The specific
complexity of the market, given on one hand its worldwide
interd:ependence, the interaction of the goods market and the
asset market, and the volume and speed of transactions and on
the other hand its specific uncertainty leads to a gap for every
agent between his competence to make an optimizing decision and
the actual difficulties involved with this decision, Heiner's
"competence-difficulty gap". The more this gap widens the more
likely agents are to follow a rule-governed strategy that in
turn makes their behaviour predictable. As an example for the
dynamic aspects of this theory Heiner mentions the "switching
between buying and selling strategies in financial markets"
(p.582) . However, Heiner does not seem to be sufficiently aware
that the predictability of this behaviour accounts for its
exploitability at the same time.

In conclusion, the specific properties of exchange rate
expectations formation can be traced back to three

characteristics of the foreign exchange market:

- The difference between the  economic interests and
consequently the perception of exchange rates between

different groups of agents.

L
W
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- The specific complexity and uncertainty in the foreign

exchange market.
- The "beauty. contest" problem.

The last +two factors strongly favour the use of certain
rules for forming expectations as an attempt to reduce the
cemplexity of the decision problem and to "harmonize" the
individual expectations. Both factors also account for the
fact that exchange rate expectations are only formed in a

qualitative manner.

Exchange Rates and Interest Rates

Uncovered interest parity has been conclusively and unanimously
rejected when tested empirically, at 1least for the most
important reserve currencies since the late 1970's. By contrast,
a sighificantly negative relationship was found between the
change of the spct rate and the interest differential (see e.g.,
Cornell and Shapiro, 1985; Boothe and Longworth, 1986). This
implies that agents rationally expect an appreciation of a
currency when the interest rate of this currency increases
"ceteris paribus". Moreover, Bilson (1981) and Bilson and Hsieh
(1987) have shown, that one can make high extra profits if one
systematicélly exploits the exchange rate deviation from the
interest parity cendition {once again, learning the "true model™
pays off, but does not lead to an equilibrium at the same time).
One can therefore conclude from the empirical evidence that the
assumption of uncovered interest parity is inconsistent with the
assumption that agents use available information efficiently as
implied by the rational expectations hypothesis. ‘

' On more theoretical grounds the distinction between arbitrage

and speculation suggests that uncovered interest parity does not
hold. First, the formation of expectations about the future spot

rate répresents so to speak the most important business
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speculators engage in whereas arbitragers are completely
unconcerned with this problem. Secﬁnd, speculators can expect
profits only if they predict a future spot rate which is
different from the forward rate (determined by the interest
differential). Third, most currency substitutions are carried
out by speculators who expect some profit. One can therefore
conclude that as.long as capital movements exist all expected

exchange rate changes necessarily differ from the forward rate.

This implies that the individual actors do not assume that
yields will be equalized across currencies. Instead they will
try to. take profits from the expected differences. But this
could still lead to an equilibrium outcomé through the market
process {the "invisible hand"). However, rthere is no channel
through which an international equalization of yields can be
brought about in real time. Suppose actors form their exchange
rate expectations at first according to a random walk model and

that the foreign interest rate rises relative to the domestic

rate. Profit maximizing behaviocur will consequently increase the

demand for foreign assets relative to domestic ones. Since the
supply of assets is fixed in the short run (there is no net flow
of capital) the entire burden of adjustment has to fall upon the
price, so that the foreign currency appreciates. Since actors
have learned this relationship they will cease to form their
expectations according to a random walk model in the case of a
time-varying interest differential but will expect an

appreciation of that currency which offers an increased interest

. rate. (At the same time the shift in the currency preference of

asset holders does not imply necessarily that the foreign
interest rate will decrease relative to the domestic for there
is no change in the relative quantities of the asset supplied.)

The only possibility to exclude this sequence from happening in

a theoretical model is to assume that the change in the exchange-

rate, necessary to ensure uncovered interest parity, is brought
about "at time zero" merely through the common knowledge of the

unique theoretical stock egquilibrium value and thus without any

transactions. This .assumption is typical for the overshooting

models.
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The disecquilibrium approach differs from the traditional
concepts in three respects. First, the exchange rate movement
due tec a change in the interest rate differential is -brought
about in real time and has therefore to be considered a process
rather than an instantaneous "jump". Second, this (overshooting)
process is (rationally) expected once a change in the interest
rate differential takes place. Thus uncovered interest rate
parity does not hold at any point in - real - time. Third, this
{overshooting) process does not necessarily come to a halt at a
level sufficient to ensure an appreciation (depreciation) of the

exchange rate towards its long run equilibrium value at a rate

just sufficient to offset the interest rate differential. There:

are two reasons for this third proposition. First, given that.

uncovered interest rate parity does not hold at any point in

time, how can agents know when this stock equilibrium condition.

will hold and when it will not hold (this difficulty is avoided
through the concept of "time zero™ in traditional theorizing).
Secohd} empirical research has overwhelmingly rejected the

validitylof uncovered interest parity.

In conclusion, if the interest rate of one currency increases
relative +to another then the former appreciates "ceteris
paribus". This appreciation will be brought about by the capital
flows induced by the expectation of differencies in the yields
of assets denominated in different currencies. Exchange rate
dynamics due to the "financial" forces is therefore determined
by the exchange rate effects of capital flows and not by an

asset market equilibrium condition. This restoration of the

Keynesian perception seems to be consistent with both the

empirical evidence as well as its theoretical generalization.

The TIssue of Destabilizing Currency Speculation and of Market

Efficiency

Over the entire post-war peried of floating exchange rates

currency speculation has proven to be significantly,
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persisently, and systematically profitable at least for the most
traded currencies.35) At the same time this currency
speculation has to be considered destabilizing since the
sequence of price runs caused great and persistent deviations of
the exchange rates from their equilibrium wvalues according to

the goods market (purchasing power parity).

This result supports the essential meaning of rational
expectations formation, namely, that agents use available
information most efficiently by learning the "true model™.

However, this "true model"™ is not of the general eguilibrium

type.

Since the ultimate criterion for the "relevance" of a model is
its actual usefulness in reality, "rational theory formation”
has to incorporate the‘specific pattern of currency speculation
in a more general framework. The disequilibrium approach as
sketched in this essay can be considered as a first step in this
direction, insofar as the short-term behaviour is related to the
medium-term dynamics which 1In turn 1is explained by the
interaction of changing disequilibria in the goods market and in

the asset market.

Market efficiency in its weak form implies that past prices do
not contain any information which can be profitably exploited
(Fama, 1970). Since the profitability of currency speculation
based on technical analysis stems exclusively from the
exploitation of past exchange rate values, one has to conclude
that foreign exchange markets are definitely not efficient, at

least for the most traded currencies.

Goods Market, Asset Mérket; and the Fundamental Indeterminacy of

Exchange Rates36)

The fundamental reason for the widening disequilibria in both

the goods and asset markets during the current system of
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floating exchange rates stems from the fact that one price
cannot clear two markets (in this context it suffices to define
disequilibrium in the goods market -as deviation of the exchange
rate from purchasing power parity and the corresponding current
account imbalances and disegquilibrium in the asset market as
differences in the expected and realized yields of international
assets and the related capital account imbalances). There
remains one degree of freedom in the system since only the
overall market for foreign exchange is actually cleared by the
observed exchange rate at any point in time.37) The validity
of this proposition depends on twe assumptions: first, the
expectations formation and consequently the economic behaviour
differ between traders of goods and services on one hand and
traders of financial assets-on the other; second, the interest :
rate differential influences, exchange rate expectations in the
direction opposite to that implied by the uncovered interest
parity condition (the actual relevance of either assumption has
already been demcnstrated). Under +these assumptions the
fundamental ecuilibrium where the overall market as well as both
tgub-markets" are cleared by the exchange rate 1is purely
accidental. This situation <c¢an therefore hardly be found
empirically. TFor the same reason the precarious equilibrium
represents the typical configuration in the international goods
markets and asset markets. In this case only the overall market
clears so that any disequilibrium in the goods market is offset
by a corresponding disequilibrium in the asset market.38) The
sequenée of instantaneous egquilibrium values in the overall
market for foreign exchange is then operated by the interaction
of the disequilibrium in the goods market and in the asset
market in time, 1i.e., the specific way 1in which both
disequilibria affect the medium-term expectational bias of

market partibipants.

How do the pfevailing theories deal with this problem? The
monetarist model assumes the probklem away by heolding that beoth
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uncovered interest parity as well as purchasing power parity
hold at any point in time (the relevant exchange rate
adjustments after a shock take- place at "time zero"). The
overshooting model alsoc assumes that the goods market and the
asset market are cleared by the exchange rate in the long run.
Tn the short run only the asset market is cleared whereas the
goods market is not since the exchange rate overshoots the
purchasing power parity level. However, it is not explicitly
chown how this short run disequilibrium - in the goods market
affects wupon the current account, the net foreign asset
position, future interest payments and consequently that
exchange rate which balances the current account in the medium
or long run. The third type of exchange rate theory, the
portfolio balance models assume that current account imbalances
are self-eliminating because any surplus saving) raises wealth

which in turn increases demand and thus reduces saving.

In the theoretical discussions of the 1950's and 1960's the
notion that the exchange rate clears only the overall market was
taken as fact. The debate more accurately centered on the
problem of how the disequilibria in the goods market and in the
asset market might bring about internal and external balance in
the face of different economic conditions and/or political
preferences (for a survey see Kenen, 1985; Krueger, 1969). This
particular form of the debate was adhered to by both, Keynesians
as well as monetarists. The main controversy only focused on the
question whether the counter-balancing disecuilibria should be
attained through a completely -autonomous economic poliy under
flexible 'exchange rates (this was the position held by such
economists as M. Friedman, H.G. Johnson, and E. Sohmen) or by a
combination of fiscal and monetary policies that simultaneously
ensure a fixed exchange rate (this was the position of
R.A. Mundell and J.M. Fleming). This form of analysis was
recently re-introduced into the economic debate since it seemed
to be more appropriate for an understanding of the dollar
development in the 1980's than the prevailing models (Sachs,
1985).
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In hindsight, it does not seem accidental that those Keynesians,
such as P.Einzig, who also had a profound knowledge of the
concrete functioning of the foreign exchange market, had
correctly forecasted. that instability would strongly increase
under a .system of floating rates precisely because of the
fundamental indeterminacy of exchange rates. In his polemic "A
Case Against Floating Exchange Rates" (1970B) he argued: "There
can be only two conceivable situations in which a freely
floating exchange rate gravitates without hindrance towards its
trade equilibrium level and tends to remain arcund that level:
(1) If the equilibrium levels for capital movements, speculation
and arbitrage happen to be identical with the equilibrium level
for trade. (2) IZf tendencies making for the deviation of the
exchange rate from its trade equilibrium level ... cancel each’
other out ..." (Einzig, 1970B, p.55). He argued further that:
"Speculati?e influences, by causing exchanges to deviate
considerably from their trade equilibrium level, would play a
much more disturbing role ... Under floating rates, ... even
influences and events of relatively small importance, which
under fixed parities would not give rise to expectations of
changes in parities, would be sufficient to trigger off strong
speculative trends in exchange rates in anticipatien of their
unrestrained effect on the floating exchange rate." (Einzig,
19708, p.82f).

Since Einzig was not taken seriocusly any more at that time by
the "scientific community" (due in part to his polemic style) I
would like to quote a passage from the last page of his "History
of Foreign Exchange" (19702): "I am firmly convinced that,
should Bretton Woods stability be abandoned or greatly relaxed,
the resulting developments would only constitute a temporary
phase in the history of Fbreign Exchange.;It would not take very
long for most Governments to realise the grave disadvantages of
the currency chaos resulting from their ill—advised‘decisions to
de-stabilize their exchanges. Sooner or later they would gladly

return to the system of stability, as their forerunners did each
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time they were forced to abandeon it in the past." (Einzig,
E 1970A, p.348). Kindleberger (1969B) argued aleng similar lines,
| though less polemically. )

VIII. Conclusions

The main findings of this essay can be summarized as follows:

- The exchange rate movements between the most traded
currencies, the US dollar and the deutschenark, are
characterized by a sequence of upward and downward trends,
interrupted by non-directional movements. This pattern is
typical for the exchange rate dynamics in the short run as

" well .as in the medium run.

- This pattern can be and actually has been persistently and
systematically exploited through currency speculation,

particularly with the use of "technical analysis".

- This currency speculation has in turn reinforced the
specific pattern of exchange rate dynamics.

- The winners in +the short run currency game are the
professional. traders of financial assets whereas the losers
are mainly +the traders of goods and services. The
persistence of this game is based on the fact that the
exchange rate is both an asset price as well as a flow
price, whereby the traders of financial assets perceive
mainly the asset (stock) aspect and the traders of goods and

services perceive mainly. the flow aspect.

- The most detrimental effect of currency speculation is not
the redistribution of income from the "real" sector to the
"financial™ sector but rather the destabilization of
exchange rates and consequently of international econecmic
relations. '
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Foreign exchange markets are not weakly efficient since the
profitability of currency speculation based on technical
analysis stems exclusively from the exploitation of past

exchange rate values.

The exchange rate dynamics in the medium run can be
explained by the interaction of changing disequilibria in
the goods market and in the asset market, whereby these
disequilibria are in part caused by the preceding deviations
cof the exchange rates from their fundamental equilibrium
values due .tc the goods market, i.e., purchasing power

parity.

This dynamic of exchange rates driven by .changing
diseguilibria also explains why prevailing models performed
poorly when tested empirically. The finding of Somanath
{1986) that the econometric results could be improved
gsignificantly when the lagged exchange rate was incorporated

iz explained by the predominance of bubble-like movements.

The assumption of uncovered interest parity represents the
fundamental error in the exchange rate theories of the
1970's and 1980's since there is no channel through which
this eguilibrium condition could be brought about in real
time. Given this impossibility, it is not surprising that
uncovered interest parity has been persistently rejected

when tested empirically.

The process of forming exchange rate expectations based on
technical models 1s rational insofar as these expectations
represent the result of learning the "true'model", which,
however, 1s not of the general equilibrium ‘type. In-
centrast, the proéess of exchange rate theory formafion
cannot be considered rational since the results (the
theories themselves) can hardly be interpreted as the

outcome of learning the "true model"™ of exdhange rate
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determination {the process of exchange rate theory formation
in the 1970's and 1980's has rather been an adaptive onej.

The ultimate reason for exchange rate instability stems from
the fundamental problem of indeterminacy. One price cannot
clear twoe markets. Only the overall market for foreign
exchange is cleared by the exchange rate .at any point in
time. The one degree of freedom in the system allows room
for the persistence of two interacting disequilibria in the
"gub-markets", namely, the goods market and the asset

market.

As a "by—product“ this essay provides a concrete economic

explanation for two statistical phenomena::

~ The leptokurtotic distribution of the daily changes of

speculative prices such as exchange rates.

- The existence of non-periodic cycles in the sequence of
daily speculative prices (their so-called persistent

dependency) .
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Statistical Appendix

The daily DM/$ exchange rate used was the cross rate at the

Viennese foreign exchange (mid rate).

The data for the purchasing power parity calculation were taken
frem the Statistisches Bundesamt Wiesbaden (Central Statistical
Office of the FRG), Fachserie 17, Verbrauchergeldparitdt. The
level of purchasing power parity was calculated as the mean
between the purchasing power pé}ity according to the German and
the US basket of consumer goods and services.

All other data were taken from two tapes:

- International Financial Statistics (IMF)

- Main Economic Indicators (OECD)
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Footnotes

1) The monthly data use the exchange rate on the last business
day of each month since averaging can cause a positive serial
correlation even if the daily data follow- a random walk
(Working, 1960)..

2) These findings also cast doubt on the random walk hypothesis
for the real exchange rate which could not be rejected for the
period up td May, 19881 (adler and Iehmann, 1983). Since then
purchasing power parity has changed little so that nonminal
changes in 'exchange rates are also approximately real changes
(see figure 1). Hence, if the random walk hypothesis had to be
conclusively rejected for the nominal exchange rate, then it

must also be rejected for the real rate as well.

3) The daily exchange rate series was not adjusted for the
interest rate differential due to a lack of data. However, given
that markeet efficiency .was strongly rejected using both-
adjusted and unadjusted monthly data as well as the even
stronger rejection of the efficiency hypothesis using unadjusted
daily data it can be inferred that adjusted daily data would
provide a similar result. Note also that the adjustment for
interest rates does not substantially alter the test statistics
in the case of monthly data.

In addition the regression using daily data over the whole
period could not be calculated for lack of computer capacity
(more than 3,000 observations).

4) Giddy (1979) estimated the daily worldwide volume of foreign
exchange trading to 133.1 billion § for 1979 (this was 20 %
below the estimation of the Fed New York and therefore rather
conservative). From three surveys that the Fed New York
conducted in March 1980, April 1983, and March 1986 (Andrews,
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1984; Fed New York, 1986) one can calculate a yearly growth of
the US market of 17.3 % between 1980 and 1986. If one assumes a
slightly slower growth for the world market (15 %), one gets a
total wvolume of 354 billion $§ per day in 1986. The volume of
world trade was calculated by applying the most recent growth
estimates for 1585 (+ 0.8 %) and 1986 (+ 9.8 %) to the 1984
figure (1,906.6 billion $), taken from GATT (International Trade
1986/87, 1%9886); 250 business days were assumed.

5) Fischer-Erlach (1987) estimates the volume of DM/% trading in
Frankfurt, New vyork, London, and Tokyo to 71 billion $. The
market share of these places cah be roughly put at 60 %: the
survey of the Group of Thirty (1985) estimates this volume at
70 %. Accounting for the places not included in this survey one
obtains an apprcximation of 60 %. This implies a share for DM/$
trading (118 billicn §) in the world total (354 billion $§) of
33 %. This is consistent with the estimates of bank surveys for
New York, 33.4 % (Fed New York, 1986), and London, 28 % (Bank of
England, 1986). '

8) The sum of all single positions of exports and imports of
lohg—term capital amounts to 1,095.9 billion DM or
504.7 billion $ in 1986 (Deutsche Bundesbank, 1987?'tables 5¢c,
5d, and 5e). This includes all other currencies/countries which
might roughly compensate for +the neglection of Euro-DM

transactions.

7 The same pattern of steeper and more monotonic
counter-movements also prevailed during the period of the fall
of the dollar (figure 3). This period was not sub-divided since

the counter-movements lasted much shorter.

8) Some readers might remain sceptical about the calculations in
table 3, 4, and 5, bLbecause they are based on 5 day moving
averages instead of the original data. However, - this
transformatibn filters out only minor fluctuations as figures 2

and 3 show. Morecver, if cne does not use moving averages trends
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actually existing can often not be detected. A case in point is
provided by the test for the existence of runs that compares the
sequence of the signs of daily exchange rate changes with that
of a random series. In most cases these tests could not find
significantly "abnormal" segquencies (Burt, Kaen and Booth, 1%77:;
Dooley and Shafer, 1983). But this result might well be due to
the fact that only the original data were used: in this case
oscillations around a significant trend cannot be distinguished
from other, non-directional fluctuations. Since there are almost
always some oscillations, a short-term moving average 1is also
+he most common tool in the +trading rooms to identify

"underlying" runs.

9) This dilemma 1is typical for most types of short-run
speculations. It 1is best described by Kindleberger (1978,
Chapter 3). ' '

10) The diffusion of téchnical analysis was pushed forward
particularly by '"new players", notably commodities and
securities houses: "Technical trading systems, involving
computer models and charts, have beconme the vogue, so that the
market reacts sharply to short-term trends and less attention is
given +to Dbasic factors. In particular, securities and
commodities firms are reported to trade foreign exchange as a
commodity that they recognize as being as volatile as theixr
original products: securities and physical commodities". (Group
of Thirty, 1985, p.l1l4). One might add that these are exactly the
markets where technical analysis originated (and where it is
still applied). This development has alsc induced a boom in the
_industry of technical exchange rate forecasting (see the

respective articles in the August-edition of "Euromoney").
11) The typical description for this phenomenon in the trader's
jargon is "cut losses short and let profits xrun" or "it is

better to be right at the right time than to be simply right."

12) For the same reason, the actual profits from "strategic




positions" are usually higher than the hypothetical prefits from
blindly following a technical model (so I was told in interviews
with market participants - there are no data to prove this

contention).

13) The total rate of return per year was calculated as follows
(the first two trades of the oscillator model are used as a

numerical example):

- The single profit in DM is the difference between the sell
price and the buy price (2.7100-2.7432=-0.0332 for the first
trade; 2.8615-2.7432=0.1183 for the second trade).

- The profit in DM is converted into dollars at the prevailing
exchange rate (=0.0332/2.7432=-0.0121; 0.1183/2.8615 =
-0.0413); and then multiplied by 100 gives the absolute
profit (loss) in cents. This absolute return is at the same
time the single rate of return (ri), since there is always
1$ as an open position in the game (thus 1r;=-1.21;
ro=4.13).

- The total rate of return per year -(Rj) is calculated as

the annual sum of all single returns:

where Dj denotes the cumulative duration of all open

positions in days. Thus

Ry = 365 (-1.21+4.13) = 13.84
(17+60) '

This‘apprdach is basically equivalent to the method employed by
Poole (1967) and Dooley and Shafer (1976, 1%83). A different

approach.was used in an earlier stage of this work:

. 365/D; _
- i - 1r&
R; = EDT“ *00 )] 1} 100




This implies that the speculator keeps the one dollar he began
with plus the speculative profit (minus loss) in the game. In
this case the size of. the open position changes permanently so
that the single rates of return do not represent the absolute
profits (losses) in cents. For the same reason it is not easy to
demonstrate, in a formally consistent way, how the profitable
and unprofitable positions contribute to the overall performance
(as done in tables 6 and 7). Therefore the additive approach was

chosen.

Empirically, the difference between both approaches is small:
the multiplicatively calculated annual rate of return was almost
always slightly higher, e.g., 19.7 % instead of 19.1 % in the
example of table 6. Only in the extreme case of the example on
table 7 was it clearly higher (37.6 % instead of 33.4 %). A

14) The official quotation of bid and offer rates for the DM/$
trade usually shows a spread of 0.001 DM, so that 0.04 % is an
upper limit for the relative spread (it implies a DM/$ rate of
2.5). This gives estimated costs per transaction of 0.02 %.
Tevich (1979) arrives at a slightly higher estimate for the
1970s (0.025 %). Since then transaction costs have diminished,
mainly because of leverage effects. The presumption that 0.02 %
represents an upper limit is confirmed by bankers who told me in
interviews that the actual spread 1is much lower than the
official gquotations for most of the interbank trade. |

15) These three filters pérformed best out of the following 9

filters tested:
X: 0.5 0.5
¥Y: 0.6 1.5
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16) The following trading rules were tested:

Oscillator:

MAS 1 1 3 '3 3 4 4 5 5
MAL 10 12 10 15 20 12 16 10 20

Only one model (5/20) produced a loss in just one sub-period.

Momentum:

K 7 8 10 13 15

M(7) and M(15) produced losses in two sub-periods, M{13)

in one.

Oscillator and Momentum combined:

MAS 1 3 3 4 4 5 5
MAT, 12 10 10 16 16 10 10
X 10 8 10 10 8 8 10

All models were prefitable over all sub-periods.

Even though only 21 modelé have bkeen tested (out of a rather
large rangé of possible combinations), it does not seem probable
that there are models which perform significantly better for the
whole period. The reason lies in the fact that the highest
profitability clearly occurred within a range of 3 to 5 for the
short—-term and 10 to 16 for the long-term moving average; the
nomentum performed best with a time span (k) between 8 and 10

days.

One possibility to further improve the results might have been a
combinatibn of the point-and-figure rule with the oscillator
and/or momentum model. This was not tested since‘the results
already reached have made it abundantly clear that information
~about past exchange rates and a basic knowledge of technical
analysis are sufficient to make profits systematically through

currency speculation.




17) However, the distribution of the single rates of return is
less leptokurtotic than the distribution of daily exchange rate
changes which can be interpreted as single rates of return for
the case of one trade every day (see the respective calculations
in Westerfield, 1977; Friedman and vandersteel, 1982; McFarland,
.Pettit and Sung, 1982). This difference might be due to the
elimination of most of the minor fluctuations by the trading
techhiques. The leptokurtosis of the single rates of return of
fechnical models is then mainly caused by the greater than

normal frequency of high positive changes, i.e., profits.

This comparison Tpoints to a possible explanaiion of
leptokurtosis in the distribution of certain speculative prices
like stock prices,?commodities prices, and exchange rates (for a
survey of empirical studies in this field see McFarland, Pettit
and Sung, 1982). This phenomenon of a greater than normal
frequency of very small and very large price changes corresponds
toc the "gestalt" of exchange rate movements as a sequence of
runs (which are steeper the longer they last) and "whipsaws",
the first consisting of relatively large price changes and the
second consisting of ‘relatively small price’ ; changes. The
leptokurtotic price behaviour can therefore be-interpreted as
the result of short-term speculation based on and strengthened
by technical aﬁaiysis.

Tn a strict methodological sense t-statistics cannot be used 1if

a sample distribution 1is significantly leptokurtotic. 1In

econometric practice, however, this restriction is seldom taken
into account (e.g., almost all econometric studies on exchange
rates use t—statlstlcs) Tn this study t-statistics are used to
test the mean of the single rates of return agalnst zero. This
seems less problematlc for two reasons. First, the single rates
of return are less leptokurtotlcally dlstrlbuted than the daily
exchange rate changes. Second, the distribution of single rates
of return is skewed to the right which means that the number of

relatively large losses is actually smaller than in the case of
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a normal distribution (see figure 5). Therefore, the actual
probability of an overall 1loss . should be .less than the
probability that is calculated on the basis of the symmetric
t-distribution.

18) During a long dollar position one earns dollar Iinterest
($IR) and pays DM interest (DMIR), the net effect consists of
the interest differential (SIR-DMIR). During a short dollar
position the net interest consist of -($IR-DMIR). Thus the
overall effect can be calculated as ($IR-DMIR) (DL-DS)/DT where
DL, DS, and DT dencte the duration of long, short and total open
poéitions in days. To take the year.1978 as an example: the
oﬁerall " duration of long dollar positions (DL} was
17*8=136 days, DS was 25%9=225 days and DT consequently 361 days
(there were 4 non-transaction days at the beginning and the end
of the year). The interest differential averaged -5.2 %. The net
interest rate effect was therefere 5.2 (136-225)/361=-~1.28. Thus
accounting for the interest differential reduces the rate of
return from following the technical model ©O&M (5/10/10) from
11.8 % to 10.5 %. o

19) This qualitative expectation formation is +typical for
technical trading: "Commodity trading 1s a form of price

forecasting that deals with the simple concept: where are prices

going? ... Most of the work that follows_redﬁces the_problem of

direction to the simplest form, that of 'where are prices going

today with respect to previous (:'{ays.?I The only answers that-are‘
expected will be up, down, or undetermined.

This may seem to be an oversimplification of the basic concept,

but it solves the problem.” (Kéufman, 1978, in the introduction

to his book, p.1).

.If the market participants are asked for précise cquantitative

forecasts, their answers have to be taken as guesses 1like
everybody else's opinion. Those answers do not specifically
impact -upon the actual price movements since. the - market
participants do not base their decisions on these quantitative




forecasts (this would simply be too risky). This fact explains
the following puzzle. Exchange réte forecasts conducted through
surveys among market participants performed extremely poorly
(see Dominguez, 19867 Frankel and Froot, 1986A), yet these
market participants not only did not go bankrupt, but earned

profits consistently in the foreign exchange market.

20) This dilemma was first described by Keynes in his famous
npbeauty contest example” (Keynes, 1964, p- 156). It seems to be
particularly  important in the <case of exchange Trate
determination since the specific characteristics of this market
generate extreme feed-back forces. For the same Teason,
technical analysis has become increasingly influential. One
banker has remarked (with respect to charts): "gven 1f you
don't subscribe to their use, you-can't ignore them. Too many

traders are using them today."

The general implications of +his "beauty contest" problem in a
decentralized market economy are analysed by Frydman (1982}. He
“shows that even within the framework of rational expectatlons'
models of the market process will not converge to 'a general
equilibrium aoluticn "due to the fact that individual agents
cannot ascertain the average of forecasts ... formed by other
agents" (p.654). Further discussions of the "beauty contest”

‘ probleﬁ can be found in Frydman and Phelps (1983).

21) The importance of runs for exchange rate dynamics and their
character as a Dprocess of self-fulfilling expectations
(speculatlons) was already described by Wicksell in 19519:
"However, as the general publlc has no other means of gauging
these prospects than the mere fact that the exchange rate is
rising or falling, any alteration in the rate of exchange easily
intends to intensify itself for a time ..." (Wicksell, 1558),
p.236). I found this quotatlon in a monograph by Flassbeck
(1985) .

The same phenbmenon'was described by Nurkse (1844, p.118) for
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the interwar period: "... anticipations are apt to bring about
their own realization. Anticipatory purchases of foreign
exchange tend to produce or at any rate teo hasten the
anticipated fall in the exchange value of the national currency,
and the actual fall may set up or strengthen expectations of a
further fall ..."

The phenomenon of exchange rate runs was also observed for the
regime of floating rates since 1973. As early as 1874 a
prominent banker-economist (Geoffrey Bell) described it as
follbws: "Once a currency begins to fall, then the other banks
join in the Selling pressure, pushing the durrency down further.
The momentum can gather ground very dquickly as the market trend
becomes self-fulfilling assuming that 'no institutions are
willing to take the opposite view. And many banks have concluded
(quite correctly in the short term) that by following the pack
it is easy to pick up profits; or, if they do not respond to the
market movement they are exposed to the danger of serious
currendy losses." (Dooley and Shafer, 1983, p-.47).

Since technical models have by now become widely used in the
foreign exchange market it seems to be an interesting hypothesis
for further research to conceive the specific shape of exchange
rate runs as the result of the interaction of different types of

technical models used by different players.

22) Many respondents explained this relationship by the fact
that higher volatility provides more Jjobbing and arbitrage
o?portuhities to market makers. However, this is only one part
of the story (banks are usually not very explicit about  their
speculative activities). One must keep in mind that in practice
there 1s no firm 1line between arbitrage on one hand and
speculation on the other. If a trader has bought dollars he will
held them a 1little bit longer than in the case of "pure"
arbitrage if there are "news" favourable to the dollar or if
- technical models signal'a dollar appreciation which might last

for some minutes, hours, or days. For this reason, firms that
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have specialized in selling technical exchange rate meodels offer
models which produce trading signals every five or fifteen
minutes (e.g., Waldner and Co., one of the most successful firms

in this field; see "Euromoney", August 1985, p.101).

"23) These data were taken from the annual reports of the
following banks: Bank of America, Bankers Trust, Chase
Manhattan, Chemical Bank, Citibank, Continental Illinois, First
Chicago, Irving Trust, Manufactures Hanover, Marine Midland,

Morgan Guaranty Trust, Republic New York Corporation.

24) In interviews, German bankers reported considerable and
generally growing profits from foreign exchange trading over the
entire period since 1973. However, these data ‘are not published.

They are not even reported to the Bundesbank.

25) This phenomenon of two classes of agents who have different
economic interests and consequently base their decisions on two
different information sets is similar to some characteristics in
the stock exchange as seen by Bagehot {1971) . Bagehot
distinguishes between two classes of market participants, those
who +trade stocks in order to make profits from their
professional knowledge of market trends {("information-motivated
transactors") and those who trade only occasionally as amateurs
("liquidity-motivated transactors"). Market makers usually incur
losses when trading with "information-motivated transactors™ and
compensate for these losses by trading with "liqﬁidity—motivated
transactors". In the foreign exchange market the difference
between the two groups of agents is much more distinct. One
group bases its decision on deveiopments in the goods markeﬁ
and the other group bases its decision on developments in the
asset market. Furthermore, in the foreign exchange market the
group of "information—motivated transactors" 1is to a large
extent identical with the group of market makers.

Kindleberger dJdescribed the different roles the two groups of

actors play in the process of destabilizing currency speculation
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as follows: "... as in the stock market, there are two bodies of
speculators, the inside professionals and the outside amateurs.
The insiders sell a weak currency and buy a strong one, driving
+the rate further ~in the direction it is moving and
destabilizing. 2t the Eop they sell out a strong currency, and
the outsiders buy it. At the bottom, the insiders buy a weak
currency, and the outsiders sell . it. The insiders are
destabilizing in the range of movement, and stabilize at the
limits. The outsiders - the sheep who get shorn in the stock
market as well - destabilize and as a body lose.” (Kindleberger,
1973, p.410f).

Figlewski (1978) developed a theoretical model of a speculative
market 'in which the redistribution of wealth among traders with
different information can be studied. It is shown that such a
market is not 1likely to be efficient since the market weights
traders' information not by its quality but by "dollar votes".
In the case of the foreign exchange market this relationship
seems even more relevant since the agents with better (inside)

information have at the same time many more "dollar votes”.

26) This section draws heavily from a working paper which I
wrote in 1983 (Schulmeister, 1983). Upon ﬁompletion of the essay
in hand, I came across a recent article by Biasce (1987) which
is very similar in spirit. Both studies explain the medium-term
exchange rate dynamics as result of the interaction of
disequilibria in the goods market ("real" forces) and in the
asset market ("monetary" or "financial®™ . forces). . This
disecquilibrium approach is fundamentally different from any
traditional model of exchange rate determination. One can
therefore take the fact that two economists have developed
similar ideas independently from each other as some evidence
that this gualitative model may have some explanatory power in

spite of its "peculiarity".

27) The real interest rates were calculated as the difference
between the nominal rate (3-months +treasury Dbills) and the

CPI-change against the previous year.




28) The excess rate of return (ERR) was calculated as follows
(monthly data):

where i* and i respectively denote the dollar and deutschemark
interest rate for a 3-months Eurodeposit and s denctes the price

of a dollar expressed in deutschemark.

29) The level and the f;equencyrof these extra profits as well
as the fact that similar profits could be made by changing éhe
denomination from any Eurocurrency into dollars, led Borensztein
(1987) and Evans (1986) to conclude that the dellar had been on
a bubble path (each author used a different approach to test for
the existence of bubbles but still arrived at the same result).
. However, given the existence and profitability of
counter-movements dQuring the medium~term appreciation process
(as demonstrated above), the term "bubble" 'in this study is
resexrved for short-term monotonic price paths (runs). The
second reason for this terminology is based on the difference in
exploitability. Whereas the short-term runs are systematically
exploited through the use of the ex ante buy and sell signals of
the technical analysis, the extent to which medium-term exchange

rate movements actually are exploited 1s not clear (the excess

rates of return represent 3Jjust ex post observed values).’

Although the extra profits approach to bubble detection assumes
medium—term currency speculation to be the cause of the bubbles;
this aésumption is not necessary in order to explain medium-term
deviations of the exchange rate from its long-term equilibrium
level. Theoretically, a medium-term appreciation or depreciation
can be brought about without the capital shifts of portfolio
managers that are intended to also take profits from an expected
exchange rate movement; it would be sufficient if foreign
exchange dealers 6pefate on +the basis of a medium-term
expectational bias which they form if the forces of the
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disequilibria in the goods market and in the asset market work
in the same direction. In practice, however, such speculative

portfolio investments actually take place.

30) The overall force determining the exchange rate at any point
in time can be conceived as the sum vector in a parallelogram of
forces where one vector represents the diseguilibrium in the
goods market and the other vector the disequilibrium in the
asset market. The change in the direction and in the length of
either vector in time then determines the overall dynamics of
exchange réte fluctuations.

Biasco {1987) uses a different picture, namely a circle around
the origin in a two-dimensional plane where the x-axis
represents. the "real®™ forces and the y-axis the "monetary™®
forces. These two types of presentation indicate one difference.
Biasco perceives the medium-term exchange rate fluctuations as
cycles, whereas I perceive them as a segquence of bubble-like
movemehts which change their direction abruptly (if not

interrupted by a "whipsaw"-like "precariocus equilibrium").

31) There are also those portfolioc investors whose time horizon
is so long that they do not care about the medium-term exchange
rate trend. Investors who bought long-term US bonds between mid
1985 and mid 1986 were probably aware that the dollar would

" depreciate rather than appreciate over the following months.

However, +this did not affect their decisions significantly for
one cannot conclude from a medium-term trend what the dollar

exchange rate will be in ten years or more.

32) The perception that the same pattern (of trends and
"whipsaws" can be found in the short-term, the medium-term, and
even the long-term develcpnent represents an integral element of

a seemingly esoteric method of the technical analysis, the
so-called Elliot wave principle (see Kaufman, p.194ff, for an
introduction). This "philecsophy", which is based on a series of

numbers rediscovered by a medieval monk and mathematician named
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Fibonacci Pisano, seems rather bizarre to an educated economist.
(The Fibonacci series 1is characterized by the fact that any
number in the series is the sum . of the two preceding numbers:
(1,1)2,3,5,8,13,21,34,55,8% e Kaufman reports — several
regqularities in nature as well as in soclety which are related
to this secuence, e.g., the relative dimensions of the Great
Pyramid of Gizeh). However, increasingly more agents include the
Elliott wave principle in their decision process (e.g., a
corporation 1like Merrill Lynch). It should thus be taken
seriously, at least for the reason of the "beauty contest"

problem.

33) The transactions of jpoftfolio investors do not influence
significantly the determination of exchange rates because the .
volume of these transactions is rather small compared to the
overall size of the foreign exchange market (less than 2 % as

shown above).

34) Personally, I would rather recommend the lucid essay by
Iudwik Fleck (1979), originally published in 1835. For a
long *ime it was almost completely neglected, but 1s still
path-breaking, since Kuhn (1962) based many of his ideas on
Fleck's monograph as Kuhn himself states in the introduction to

his book. He did not, however, give any reference to Fleck in

_the main text.

Fléck shows that the creation of a ngcientific fact™ (i.e., a
new explanation) is always brought about'through the cognition
of a new "gestalt" in the well-known empirical Yfacts",
different from the prevailing "gestalt”, established within the
"thought colléqtive" (any seeiqg is always a "Gestaltsehen" or
"Sinnsehen" ("ideovision"), an "objective scientific fact" is
consequently an illusion, though a comfortable one for ambitious
scientists). It is for this reason that I used the term

"gestalt” in this essay.

35) It should be clear from the above analysis that _the
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profitability of exchange rate speculation will be less
pronounced the less a currency is traded (due to the self-
fulfilling property of currency speculation). In-other words, in
order to reduce the complexity of the game, only a few number of
chips are actually used in the currency casino with one serving
as "numeraire®. The asset market approach excluding extra
profits from changing the currency portfolio will only be valid
in the <case of very high inflation differentials between
currencies. In such a case, both the exchange rate and the
interest rate are dominated by the inflationary dynamics and
thus, purchasing power parity and interest parity. hold at the
same time. This was the case during the German ‘hyperinflation,
which served as the empirical reference point of the monetarist
asset mérket model (see Frenkel, 1976). It seems paradoxical
that the asset market models work best when currencies have lost
the most intrinsic characteristic of an asset, namely, its

property as a store of wealth.
36) This section also draws from Schulmeister (1983).

37) Dornbusch used the following statement as a point of
departure for a study on "special exchange rates": "The exchange
rates consistent with high employment and a balanced current
account are rarely the same as the rates consistent with asset

market equilibrium at interest rates policy makers wish to

prevail." (Dornbusch, 1985, p.1).

38) These relations must not be mistaken for balance of payment'
identities since they reflect the intended transactions of
private actors induced by the relative prices (goods market) and
interest rate differentials (asset market). This important
distinction between ex ante and ex post balances was usually
made in the 1950's and 1960's (see for example Kindleberger,

19693) . Since then, however, it has been somewhat neglected.
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