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Chartists, Fundanental i sts, and Trading in the Foreian
Exchange Mar ket

By Jeffrey A. Frankel and Kenneth A. Froot*

The overshooting theory of exchange rates seens ideally
designed to explain some inportant aspects of the novenent of
the dollar in recent years. Over the period 1981-1984, for
exanpl e, when real interest rates in the United States rose
above those anong trading partners (presunmably due to shifts
in the nonetary/fiscal policy mx), the dollar appreciated
strongly. It was the higher rates of return that made U S
assets nore attractive to international investors and caused
the dollar to appreciate. The overshooting theory would say
that, as of 1984 for exanple, the value of the dollar was so
far above its long-run equilibriumthat expectations of future
depreciation were sufficient to offset the higher nom nal
interest rate in the mnds of international I nvestors.
(Figure 1 shows the correlation of the real i nt erest
differential with the real value of the dollar, since exchange

rates began to float in 1973.)
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Uni versity, Boston, MA  02163. The authors would like to
thank MMS International for data and Lu Cordova and Joseph
Mullally for val uable research assistance.

| . Bubbl e Epi sodes

At times, however, the path of the dollar has departed
from what would be expected on the basis of nmacroeconomc
fundanment al s. The npst dramatic episode is the period from
June 1984 to February 1985. The dollar appreciated another 20
per cent over this interval, even though the real interest
differential had already begun to fall. The other observable
factors that are suggested in standard macroecononi ¢ nodels --
noney growth rates, real growth rates, the trade deficit -- at
this time were also moving in the wong direction to explain
the dollar rise.

It is now wdely accepted that standard observable
macr oeconom ¢ variables are not capable of explaining, nuch
| ess predicting ex ante, the mpjority of short-term changes in
t he exchange rate. But economi sts divide into two canps on
what this neans. One view is that the unexpl ained short-term
changes nust be rational revisions in the market's perception
of the equilibrium exchange rate due to shifts in "tastes and
technologies,” even if the shifts are not observable to
macr oeconomni st s i n t he form of st andard measur abl e
fundament al s. A major difficulty with this interpretation is

that it is difficult to believe that there could have been an



increase in the world demand for U S. goods (or in US.
productivity) sufficient to increase the equilibrium real
exchange rate by nore than 20 per cent over a 9-nonth period,
and that such a shift would then be reversed over the

subsequent 9 nonths.



Figure 1

Notes: The CPl-adjusted dollar is a weighted-average index of
t he exchange value of the dollar against the currenices of the
foreign G 10 countries plus Swtzerland, where nom nal
exchange rates are nmultiplied by relative levels of CPI's.
Wei ghts are proportional to each foreign country's share in
worl d exports plus inports from 1978 through 1983. The | ong-
term real interest differential is the US. rate mnus the
wei ght ed average of foreign-country wei ghts.

Source: Peter Hooper and Catherine Mann, Federal Reserve
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This brings us to the second view, which is that the
appreciation may have been an exanple of a specul ative bubbl e:
that it was not determ ned by fundanentals, but rather was the
outcome of self-confirm ng market expectations. The dollar in
1985 "overshot the overshooting equilibrium"” Some have
suggested that the appreciation of 1988-89, on a smller
scal e, may al so have been of this nature.

There exist elegant theories of "rational speculative
bubbles,” in which all participants know the correct nodel
Sone observers have suggested that 1984-85 nmmy best be
descri bed as a bubble that was not characterized by rational
expectations.' W have suggested that such episodes may best
be descri bed by nodels of bubbles in which market participants
do not agree on the nodel for forecasting the exchange rate.?

While the conventional approach in the literature,
theoretical as well as enpirical, is to assune that there is
such a thing as "the" market expectation of +the future
exchange rate, there is evidence that i nvestors have
het er ogeneous expectati ons. For one thing, surveys of the
forecasts of participants in the foreign exchange market show
w de dispersion at any point in tine. One conducted by the

Fi nancial Report (affiliated with the Economi st) reports a

hi gh-1 ow range of six-nmonth forecasts that averages 15.2 per
cent. Data in a survey conducted by MVS International show a

di spersion of opinion (as neasured by the standard deviation



across respondents) at the one-nonth horizon that averaged 2.2
per cent for the yen/dollar rate. The dispersion was slightly
hi gher for the mark, pound and Swi ss franc rates.
1. Trading in the Foreign Exchange Market

The trenmendous volunme of foreign exchange trading is
another piece of evidence that reinforces the idea of
het erogeneous expectations, since it takes differences anpbng
mar ket participants to explain why they trade. The Feder al
Reserve Bank of New York has released its three-yearly count
of transactions in the U S. foreign exchange nmarket. It
showed that in April 1989, foreign exchange trading (adjusted
for doubl e-counting) totaled $128.9 billion a day, an increase
of 120 per cent from March 1986. Si nul taneous counts in
London and Tokyo reported $187 billion and $115 billion a day,
respectively. Thus the worldwi de total is over $430 billion
of foreign exchange tradi ng a day.

Interestingly, the banks in the New York Federal Reserve
Bank census reported that only 4.9 per cent of their trading
was with a nonfinancial firm and the nonbanks only 4.4 per
cent; in other words, 95 per cent of the trading takes place
anong the banks and other financial firms, rather than with
custonmers such as inporters and exporters. Clearly, trading
anong thenselves is a maj or econom c activity for banks.

VWat is the inportance of trading volunme (beyond

notivating the inportance of heterogeneous expectations)?



There are three possible hypotheses, with regard to
implications for novements in the market price. (1) The
hi gher the liquidity or "depth" of the markets, the nore
efficiently is news regarding econom c fundanentals processed
and the smaller is "unnecessary volatility" in the exchange
rate. (2) The foreign exchange market is already perfectly
efficient, so that trading volunme is irrelevant to price
novenments and therefore uninteresting. (3) Much trading is
based on "noise" rather than "news," and |eads to excessive
volatility.

Choosi ng convincingly anong these three hypotheses may be
too large a task to acconplish here. But there is evidence
that trading volune, exchange rate volatility, and the
di spersion  of expectati ons anong forecasters are all
positively related. We have devel oped a weekly data set for
four currencies (British pound, German mark, Japanese yen, and
Swiss franc), covering the period October 1984 to February
1988. Trading volune is mnmeasured by the weekly nunmber of
futures contracts (nearest-term traded on the IMM of the
Chi cago Mercantile Exchange, volatility is neasured by the
squared percentage 15-m nute-changes in the futures price,
averaged over the week, and dispersion is neasured by the
percent age standard deviation of forecasts across respondents
in the survey conducted weekly by MVS International

Granger-causality tests on pre-whitened data, reported in



Table 1, show that the degree of dispersion has strong effects
on the market. Dispersion G anger-causes volunme at the 90 per
cent level in three currencies out of four, whether dispersion
is nmeasured in one-week or one-nonth forecasts. Di spersion
also Granger-causes volatility, in three out of f our
currencies at the one-week horizon, and four out of four at
the one-nonth horizon. W also find that the contenporaneous
correlation between volume and volatility is high: .515 for

t he pound, .316 for the mark, .412



10

for the Swiss franc, and .417 for the yen.

One interpretation of these results is that the existence
of conflicting forecasts leads to noise-trading -- the
causation runs from dispersion to the volunme of trading, and
then fromtrading to volatility -- though there probably exist
other interpretations as well. The Granger test does not show
statistically-significant causation running directly from
volune to volatility. But one would expect any such causality
to be purely contenporaneous, and it is inportant to keep in
mnd that the Granger test cannot detect this type of
causality.

It should be noted that the tests in Table 1 also show
that volatility Granger-causes dispersion: Volatility G anger-
causes one-week dispersion for all four currencies, and one-
nmont h di spersion for three out of four. We think that this
apparent effect nay be partly spurious: the MVS survey catches
different respondents at different tinmes of the day, so their
forecasts of the expected future |level of the exchange rate
will differ nore if the level of the spot rate on that day
noves around nore. On the other hand, it is easy to see how
hi gher lagged volatility could cause higher dispersion of
expectations because forecasters use different nodels to
interpret the data.

Ot her results in Table 1 are that volunme G anger-causes
both one-week and one-nonth dispersion in only one of four
currencies. Lastly, volunme and volatility do not appear to be
Granger-related in either direction.

Granger-causality tests on pre-whitened data show that
the degree of dispersion has strong effects on the nmarket.
Di spersion Granger-causes volune at the 90 per cent level in
three currencies out of four. Di spersion al so Granger-causes

volatility. W also find that the contenporaneous correl ation



bet ween vol unme and

volatility is high.
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I11. The Rising Inportance of Chartists

W now turn to the question of how the existence of
different forecasting techniques m ght lead to "excess
volatility." It has long been remarked that if there exist
traders who tend to forecast by extrapolating recent trends,
i.e., who have "bandwagon expectations,” then their actions
can exacerbate swings in the exchange rate. Many so-called
"chartist" forecasters, or technical analysts, are thought to
use rules that are extrapol ative, such as, "Buy when the one-
week noving average crosses above the twelve-week noving
aver age. "

How do speculators form expectations in practice?
Frankel and Froot (1988) offered evidence fromthe survey data
that, at short horizons, respondents tend to forecast by
extrapol ating recent trends, while at |ong horizons they tend
to forecast a return to a long-run equilibrium such as PPP.
Table 2 reports an update of these estimates. The
coefficients reported are to be interpreted as answers to the
gquestion, "for every 1 per cent that the dollar appreciates in
a given week, what percentage change does the nedian
respondent forecast for the dollar thereafter?" The answer at
the 1-week horizon is another .13 per cent in the sane
di rection. At the 4-week horizon, the extrapolation is
smal | er. Respondents expect that, by the time 3 nonths have

passed, the dollar will be lower than at the day when they are
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formul ating their forecasts, and lower still at 6 nmonths. One
year out, they expect the dollar to be .33 percent |ower, for
every one percent that the dollar has appreciated this week.
This leads to the question: which kind of forecasters
dom nate the market, those who think short-term and appear to
have bandwagon expectations, or those who think [ong-term and
have regressive expectations? Since MIton Friedman (1953),
the standard argunment against the inportance of destabilizing
specul ators is that they will on average |ose noney, and be
driven out of the market in the long run. A nunmber of speci al

count er - exanpl es to the Fri edman ar gunent have been

constructed over the years, nost involving heterogeneous
actors (e.g., "suckers" who |ose noney and "sharpies" who
win). The sinplest counter-exanple would be based on the

theory of rational speculative bubbles, where each nmarket
participant |oses noney if he doesn't go along with the herd.
The problem with this theory, which identifies speculative
bubbles with the unstable paths in a rational-expectations
saddl e-path problem is that it has nothing to say about what
causes a bubble to start. What, for exanple, generated a
specul ative bubble in the period leading up to February 1985,
if that is what the dollar surge evident in Figure 1 was?
The nmodel of specul ative bubbl es devel oped in Frankel and
Froot (1988) says that over the period 1981-85, the market

shifted weight away from the fundanentalists, and toward the
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technical analysts or "chartists.” This shift was a natural
Bayesi an response to the inferior forecasting record of the
former group, as their forecasts of dollar depreciation
continued to be proven wong nonth after nonth. The change in
t he wei ghted-average forecast of future dollar depreciation in
turn changed the demand for dollars, and therefore its price
in the foreign exchange market.

Is there any sort of evidence for such a theory?
Eur onbney magazi ne runs a yearly August review of between 10
and 27 foreign exchange forecasting services. Summar y
statistics are reported in Table 3. The trend is very clear

In 1978, 18 forecasting firnms described thenselves as relying

exclusively on econom c fundanentals, and only 2 on technica
anal ysi s. By 1985, the positions had been reversed: only 1
firm reported relying exclusively on fundanentals, and 12 on
t echni cal analysis.?®

In short, it may indeed be the case that shifts over tinme
in the weight that 1is given to different forecasting
techni ques are a source of changes in the demand for dollars,
and that |arge exchange rate novenents may take place wth

little basis in macroeconom ¢ fundanental s.
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Tabl e 2: Do Forecasters Extrapol ate?

OLS Regressions of Expected Future Rate of Depreciation
Agai nst Most Recent Actual Depreciation

Survey data

source Esti mat e of t-ratio
and sanpl e Ter m of extrapol ative (with GwW
period f orecast par anet er s.e.)
MVS
| nternational 1 week .13 4. 32%
Oct . 1984-
Jan. 1988 4 week .08 1.60
Econom st 3 nonth -.08 -2.98°
June 1981-
Aug. 1988 6 nont h -. 17 -4,98°%

12 nonth -.33 -5.59¢%

@ Significant at 99 percent confidence |evel.
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Tabl e 3: Techni ques Used by Forecasting Services

year t ot al charti st fund. bot h
1978 23 3 19 0
1981 13 1 11 0
1983 11 8 1 1
1984 13 9 0 2
1985 24 15 5 3
1988 31 18 7 6

Sour ce: Euronpbney, August issues.

Notes: total = nunmber of services surveyed, chartist = nunber
who reported using technical analysis, fund. = nunber who
reported wusing fundanentals nodels, and both = nunber

reporting a conbination of the two. When a forecasting firm

offers nore than one service, each is counted separately.
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Tabl e 2: Do Forecasters Extrapol ate?

OLS Regressions of Expected Future Rate of Depreciation
Agai nst Most Recent Actual Depreciation

Survey Data

Sour ce MVS | nt er nati onal Econom st
Sanpl e period COct . 1984-Jan. 1988 June 1981- Aug. 1988
Term of forecast 1-wk. 4-wK. 3- . 6- no.
12- mo.

Esti mat e of
extrapol ati ve

par anmet er .13 .08 -.08 -. 17 -.33
t-ratio

(with GW s.e.) 4,322 1.60 -2.98° -4.98* -
5.592

a Significant at 99 per cent confidence |evel.

Tabl e 3: Techni ques Used by Forecasting Services

year # of services # using tech- # using fun- # using
surveyed ni cal nodels danentals bot h

nodel s

1978 23 3 19 0
1981 13 1 11 0
1983 11 8 1 1
1984 13 9 0 2
1985 24 15 5 3
1988 31 18 7 6

Source: Eurononey, August issues.

When a forecasting firmoffers nore than one service, each is
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counted separately. Some services did not indicate the nature
of their technique.
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[ Endnot es]
aul Krugman (1985) was one of the first to suggest that the market did not a
alize the extent to which the appreciation of the dollar was not sustain:
3s Engel and Janes Hamlton (1990) find that long-term swings are a ge
cteristic of exchange rates, and that they are not adequately reflected ir
d market. Such findings of predictable excess returns are standardly interp
sk premiunms. But evidence from survey data on expectations of market partici

sts that the prediction errors of the forward market are not due to risk pre
and Frankel, 1989).

~ankel and Froot (1990a).

number of firms conbine the two approaches, or else offer a separate servi
kind; in this case, usually technical analysis is used for short-term foreca
undanentals for long-term forecasting. This pattern matches up well wt
ssion results from surveys of nmarket participants regarding exchange
-ations, reported above. The pattern is also confirmed in Taylor and
), who report that at short horizons approximately 90 percent of respondents
chartist input in formng their expectations, and 60 percent judge charts to
ant as fundanentals, while at the horizon of one-year and |onger, nearl
it rely purely on fundanentals, and 85 percent judge fundanentals to be

;ant than charts.



