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Abstract 

Recent research i n  f inancial economics has concentrated on the role of non-eco nomic, 

or n on-fundamental ist, speculators in  asset markets. This paper prese nts some 

e mpirical evidence concern ing the nature and perceived i mportance of a m ajor form of 

non-fundamental ist analysis - chartism - in the London foreign  exchange m ari<et .  lt 

analyses the resu lts of a quest ionnaire survey on chartism conducted among chief 

fore ign exchange dealers in  the London market and data on  a panel of chartists' one­

week and four-week ahead exchange rate predict ions .  The analysis suggests that a 

majority o f  chief dealers use at least some chartist input into their trad ing decisions ,  

especial ly at the shorter t ime horizons. Moreover, charts and fu ndamentals appear to 

be used largely  as co mple mentary, rat her than compet ing, methods of anal ysis.  Th is 

provides pr i ma facie evidence against a ce rtain class of theoretical models of  the 

fore ign exchange market which have recent ly been advanced and which view the 

re lat ionsh ip as compet ing .  Further analysis of chartist predict ions suggests t hat 

chartists are far from being a homogeneous group.  I ndeed, over the sample  the most 

accurate chartists were able to outperform ( in terms of average percentage errors) a 

whole range of compet ing exchange rate forecasti ng met hods, i ncl uding  the random 

walk model .  Final ly, the paper suggests that chartist advice is not intri ns ical ly 

destabi l is ing with respect to t he foreign  exchange market but that the effect of  

non-fundamental ists should not be ignored when analysing  the m ari<et. 
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1 Introduction 

Notwithstandi ng Keynes' famous analogy of the stock market with a beauty contest 

(Keynes, 1936)  1 , economists have typical ly ,  at least i n  the post-war period, assumed 

that asset p rices s hou ld reflect fundamental values alone.  This is one strand of the  

efficient markets l iterature, a coro l lary of which seemed to be that non-fundame ntal ist 

traders would be qu ickly drive n out of business by fundamental ist speculators 

(Friedman, 1 953, Fama, 1 965) .  
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Such a view, however, has long been at odds with the practit ione rs' view of fi n ancial  

markets (see eg  Financial Times, 5 
.
Apri l 1988, p. 1 6 ) .2 Business school g raduates, 

raised on the idea that asset markets are efficient, or  even that asset p rices fo l low a 

rando m  walk (Fama, 1 976, Malkiel , 1984), conti nue to provide cou nter examples to th is  

theory by earn ing  abnormal profits as t rade rs on Wal l  Street o r  in  the City .  

Besides th is phenomenon ,  empi rical research on  asset markets has conti nued to b ring  

to  l ight n u merous empi rical anomal ies which are at variance with the eff icient m a rkets 

hypothesis .  These include, i nte r al ia, the excess volati l ity of stock markets (Sh i l l er , 

1981 , Campbel l  and Sh i l l er , 1 987) and the fai l u re of forward exchange rates optimal ly  

to predict futu re spot rates (see eg MacDonald and Taylor, 1989a, for a survey) .  3 The 

ext reme volat i l ity of exchange rates during the recent float (Dornbusch a nd Franke l, 

1 987) and the m iserable empi rical performance of asset market models of the  

exchange rate (Meese and Rogoff, 1983a,b ,  Hacche and Townend, 1981 ) are re lated 

phenomena. 

Rece ntly , a number  of authors have begu n  to analyse asset m arket models with non­

fundamental ist specu lators ("noise t raders"), rather  than taking  the i r  non-ex istence as 

axiomatic (see eg Sh i l ler , 1 984, Kyle, 1 985, Campbell and Kyle, 1 987, B lack, 1986 and 

de Long e t  al, 1987) .  De Long e t  al, 1987, for example ,  develop a model of the stock 

m arket i n  which fundamental ist traders and non-fundamental ist traders can co-ex ist .  

Not on ly do they  de monstrate that the  return to noise trading may be positive , but also 

that it may be opt imal fo r fundamental ist i nvestors to take some accou nt of noise 

traders' predict ions and to some extent mi mic the i r  behaviou r .  



The purpose of th is paper is to provide some empi rical evidence on the prevalence , 

perceived importance and nature of 'chartist' o r  'techn ical' analysis i n  the London 

fore ign exchange market . If we define 'noise traders' as referring to those specu lato rs 

who do not base the i r  trading strategies on a considerat ion of market fundamentals, 

then it clearly encompasses those traders who employ chart analysis - ie those who 

base the i r  strateg ies on the analysis and ext rapolat ion of  past price movements a lone .  

2 Market Perceptions of Chart Analysis 

There exists a number of comprehensive surveys of chart analysis (eg Edwards and 

Magee,  1 966,  Kaufman , 1978, Pring ,  1985, Murphy, 1986,  Plummer, 1989). I n  th is  

sect ion , therefo re , we wi l l  h igh l ight only the most sal ient featu res of techni cal analysis , 

before go ing  on  to discuss the perceived importance and use of these methods i n  the 

London fore ign  exchange market . A s l ight ly ful le r  g uide to chart techniques is g iven in  

the Appendix .  
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An essential diffe re nce between chartists and fundamental ists is  that (at least i n  

pri nciple) chartists study only the price action of a market ,  whereas fundamental ists 

attempt to look to the reasons be hi nd that act ion .  Chartists see the market price as 

e mbodyi ng  al l  aspects of the market - eco nomic or non-economic,  rat ional or i rrat ional, 

balancing  a l l  the forces of supply and demand. Hence the market price is seen as 

immediately discount ing all pertinent i nformation and therefore encompass ing  all the  

fundamental ists' views.4 Basic chart analysis i nvolves visually identifying  recurring  

patterns i n  t ime series price data. Certain configu rat ions, known as reversal patterns, 

are taken  to i ndicate the imminent reve rsal of a t rend. Perhaps the most famous of 

these is the 'head and shoulders' formation (Edwards and Magee, 1966) .  Other  

confi gu rat ions may be judged to  be 'cont inuation patterns' - ie  patterns that occu r within 

establ ished t re nds (Murphy, 1 986) .  Often,  chartists wil l  ident ify broad ranges with i n  

which exchange rates or  asset prices are expected to  trade, and the  upper and lowe r 

l imits of such ranges are termed 'resistance' and 'support' levels respectively,  te rms 

which now seem to have ente red common financial par1ance .5 
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C hart analysts wi l l  general ly also employ one or more 'mechanica l  i ndicators' when 

forming a general v iew. These might be trend-fol lowing (eg 'buy when a shorter movi ng 

average cuts a longer moving average from below'} or  non-t rend fol lowi ng (eg 

'osci l lators' which calculate the rate of change of prices,  with the assumption that there 

i s  a tendency for markets to 'correct' when an asset has been 'overbought' or 

'oversold'} - see eg Murphy, � 986. Other, non-price based i nd icators may also be 

conside red by chart analysts. For example ,  attitudinal i ndicators may be studied for 

s igns of the market being  overbought or oversold - market sentiment measures such as 

surveys of market opi nion  are widely used in th is context .  Other  ind icators which also 

do not fal l  st rictly into the category C?f analysing the individual market price itself might 

be the study of, say, i nterest rate charts alongside exchange rates, or  usi ng i ndices of 

the whole market as an addit ional i nput to the study of on ly one price with in  that market . 

The use of i ndices is widespread , although technical analysts would general ly arg ue 

that the indices themselves chart poorly ,  as they are not a d i rect reflection of underlyi ng  

t radi ng . 

Clearly ,  chart analysis has a large subjective element,  and there are p robably as many 

methods of comb in i ng  and i nterpret ing the various techniques as there are chartists 

themselves.  To the present authors' knowledge , virtually no work exists on the extent 

and manner  by which chartism is used in the foreign exchange markets and whether 

the techn iques i n  any way contribute to price movements. I n  an attempt to ascertain 

the in fluence of chartism on  foreig n exchange market practitioners, a questionnaire 

survey of ch ief foreig n exchange dealers in  the London market was conducted by the 

p resent authors .  The survey had a wide coverage of deal ing i nstitut ions and over 200 

responses were received and analysed. The aim of the survey was to assess the 

manner  i n  which chartism is used i n  the fore ign  exchange market - the methods used i n  

p ract ice, t he i nput of chartists i nto trad ing decisions and the importance which the 

actual market participants attach to chartism. Respondents were also i nvited to add 

general co m ments concern i ng the relevance and use of chartism in the fore ign  

exchange market. 



A clear resu lt of t he survey was that chartism appears to be most used for forecasti ng 

over short t ime horizons, g iven the lack of  immediate economic data at such 

frequencies. At the shortest hor izons, i ntraday to one week (figure 1 a) ,  approx i mate ly 

90% of respondents use some chartist input in  forming their exchange rate 

expectat ions,  with 60% judg ing  charts to be at least as important as fundamentals .  

At longer forecast horizons , of one to three months or s ix months to one year ,  the 

weight g iven to fundamentals increases (figures 1 b ,  1 c). At t he longest forecast 

horizons, one year or longer (figure 1 d) ,  the skew towards fundame ntals is most 

pronounced, with  nearly 30% of respondents rely ing on pure fundamentals and 85% 

judg ing  fundamentals to be more i mportant than charts.  However , it can be seen from 

figure 1 that there is a persistent 2%, of presumably 'pure' chartists, who  never use 

fundamentals at any horizon.  

6 

Several comments made by survey participants i ndicated a bel ief that charts esse nti al ly 

measure swings in market psychology, wh ich may be of most importance i n  the shorter 

term but may be harder to forecast over the longer horizons, over which fundamental 

economic factors tend to become more dominant . A s l ight ly different v iew expressed 

was that chartism may actual ly obscure the underly ing fundamentals over the shorter 

hor izo ns ; for example: 

' . . .  charts merely prevent fu ndamentals coming through over the short ter m .  
The ski l l  t herefore i s  t o  spot when the charts wil l  break down ,  a n d  catch u p  
with  the fundamentals. As a trading tool they are useful because t h e y  are 
widely used and therefore can be self-fulfi l l ing' .  

Such a v iew seems t o  be tantamou nt t o  asserting that chartists generate short 

excursions from fundamentals - ie 'fads' . Another recurring the me among responde nts' 

general com ments was the idea that chart analysis may be largely self-fu lf i l l i ng , with 

some 40% stat ing  so explicit ly .  One respondent wrote: 

'Knowledge of chart signals is essent ial to all operators as they have a 
beari ng on the action of many market participants . . .  This holds true both for 
operators who place h igh priority on techn ical analysis and for others - l ike 
ourselves - who prefer a more fundamental approach' . 



This quotation ,  and many others l ike it i n  our  sample, tends to bear out the suggest ion 

of de Long et al that sophisticated speculators will not t rade purely on considerat ion of 

economic fundame ntals ,  but will also ai m to exploit market movements generated by 

non-fundame ntal ists (see eg de Long et al , 1987, p2).  

The survey also i nquired whether participants regarded the chartist and fundamental 

approaches to exchange rate analysis to be complementary or competi ng . Only 8% of 

respondents repl ied that they thought the approaches to be competi ng to the point of 

be ing  mutually excl usive; the rest held the approaches to be complementary to a 

g reater or  lesser degree. 

The view that chartist and fundamental analysis may be largely complementary also 

fig u red st rongly in respondents' general comments as well as the view that charts 

should be used to confirm but not contradict the message from the fundamentals. One 

responde nt went i nto some detail on this issue: 
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'A classic att itude on the i nterbank side is "if I agree with the tech nical view I'll 
double my posit ion - if I d isagree I'l l  throw it i n  the b in" .  On the customer 
deal ing side [dealers) typically use it to complement the i r  own fundamental 
v iew. Good fundame ntal arguments, for i nstance , would be put forward for 
why sterl i ng  should fall . The customer wil l then i nvari ably ask "by how 
m uch?" Ofte n  tech n ical analysis is used to provide this sort of quantitative 
l evel of a fundamental view' . 

G iven  dealers '  use of chartist advice , it is logical to enquire as to its sou rce. Almost 

exactly a quarter of respondents reported that their organisat ion employs i n-house 

tech n ical analysts , as opposed to 38% who reported having i n-house economists. 

Some 2 1 % of responde nts rel ied on advice from outside com mercial chartist companies 

for the ir  chartist i nput, wh ilst 43% subscribed to particular chartist publ icat ions. By  far 

t he  most widespread source of chartist analysis among the survey respondents 

appeared to be in the form of on- l ine commercial services. Some 74% of respondents 

reported usin g  some form of on-l i ne  data and g raph ics computer services, ranging  from 

basic data ret rieval and graph ics packages to sophisticated, dedicated chartists 

services prov idi ng  fore ign  exchange data updated al most cont inuously and capable of 



p roducing  h ighly  complex, fu l l  colour charts. These g raphics packages were widely 

used to p roduce various calculated indicators - the most widely used of which we re the 

trend fol lowi ng indicators .  Approx imately 65% of respondents reported usi ng t re nd­

fol lowi ng systems such as moving averages in  their chart analysis and 40 %  reported 

using them in combination with some form of overboug ht/oversold indicators .  

In t h e  l ight of the earl ier d iscussion in  this sect ion, i t  i s  clear that techn ical analysis is 

someth ing of an art form which involves subjectively evaluat ing the gestalt of chartist 

evidence and forming  a view. lt is therefore u nl ikely that a tractable mathematical o r  

statistical model would adequately reproduce chartist behaviour. Yet g iven the 

perceived i mportance and widespread use of chartist advice in the Londo n fore i gn  

exchange market , i t  would seem of importance to  analyse the  characteristics of the 

advice . This  is  the purpose of the next sect ion .  

3 Chartists' Expectations 

8 

Chartist advice is large ly su bjective and dependent i n  construction  u pon the i ndiv idual 

chartist's approach. Moreover, many (but by no means al l )  techn ical analysts would 

argue that they are not in the business of making  precise predictions at a particular t ime 

horizon ,  but rather are aim ing  to 'set the parameters' with in  which market trade rs 

operate .  To quote a typical piece of chartist advice: " . . .  important support is l ikely  to be 

found around the year's low at just over¥ 120 .  A break below ¥1 20 wi l l  g ive an 

i mmediate object ive of ¥1 1 0 , and such a decl i ne cannot be ruled out . . ." 

(Robert Flem ing  & Co, Foreign Exchange, 1 988, p1 5).  However, other analysts cla im 

that they can hardly justify the i r  posit ions as chartist u nless they can g ive some specif ic 

prediction .  

A l l  these factors compound the problem of analysing chartist advice . Clearly, i t  i s  not 

possible to 'si mulate' chartist forecasts for the pu rpose of analysis ,  neither would it be 

representat ive of the many varieties of chartist advice to pick one practit ioner and 

proceed on the basis of the forecasts of that i ndiv idual alone .6 In the l i ght of these 



considerat ions. it was decided that the most representative way of collecting chartist 

advice would be to const ruct a survey database of chartists' exchange rate 

e xpectati ons,  which would enable each contributor to e mploy whichever methods were 

fe lt to be the most appropriate to the particular market situation .  

Ove r  the pe riod June  1 988 · March 1 989,  a panel of chart analysts was telephoned 

eve ry Thu rsday and the i r  expectat ions with respect to the sterli ng-dollar, dol lar·mark 

and dol lar·yen exchange rates for one and four weeks ahead were recorded. The 

panel  was selected to i nclude chartists who were h ighly regarded i n  the City both by 

fel low chartists and by fore ign exchange dealers, th is having been ascertained through  

p re l im inary i nterviews with a number o f  chartists and deale rs as well as  f rom the 

quest ionnaire survey sent out to  chief dealers? 

Fig u res 2a · 2f  show g raphs of the sample median,  h igh and low chartist forecast for  

each cu rrency and t ime horizon ,  together with the actual rate that materialised. The 

forecasts are sh ifted forward so that points ve rtical ly in l ine on the g raphs compare 

predict ions with actual outcomes. 
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There are at least t h ree poi nts which can be made from i nspection of these f igures.  

F i rst, as one should expect, predict ion e rrors are noticeably g reater at the four·week 

h o rizon .  Second. there appears to be a tendency for the forecasts to miss turn ing 

points and for  forecast e rrors to narrow when the exchange rate is trend ing .  Thi rd ,  

there is  a broad tendency t o  underpredict in  a risi ng market, and t o  overpredict i n  a 

fa l l i ng  market , strong ly  suggest ing that the average 'elasticity of expectations' is  less 

than un ity · ie  a 1 %  rise (fal l )  in the rate appears to i nduce a less than 1% expected rise 

( fa l l )  next period.  This last point wil l  be discussed more formally below. 



4 Unconditional Bias and Qualitative Accuracy of Chartists' Expectation 

1 0  

The next task we undertook was to test whether the chartist expectations were 

characte rised by u ncondit ional bias, and to evaluate inform al ly the qualitative accu racy 

of the forecasts. Statist ical tests of unconditional bias were performed by reg ressi ng  

the forecast errors onto a constant (resu lts reported i n  Tables 1 a and 1 b) ) .  The 

hypothesis of zero u nconditional bias was rejected at the 5% sig n if icance level for a l l  

fou r-week ahead forecasts, although s ign ificant evidence of b ias was shown i n  certain  

chartists' one-week ahead predict ions, particular1y for the O M!$. 

Table 2 l ists the percentage of times a select ion of chartists' forecasts were qual itat ively 

correct ( ie correctly fo recasted appreciat ion or  depreciat ion) .  I ntuitively ,  one would 

expect appreciat ion or depreciat ion of a currency to be forecast correctly on 50% of 

occasions purely by chance , and this seems to be close to what the f ig ures in the table 

actual ly suggest .  

F igures 3a and 3b summarise the ag gregate qual itat ive accu racy of the forecasts at  the 

one-week and four-week horizons,  both for each cu rre ncy and averaged across a l l  

chartists , for each month of  the survey. These figures again suggest a tendency of  

chartist expectations to be extrapolative. For  example, the rise i n  average qual itative 

accuracy of OM/$ predictions at the one-week horizon between September and October 

exactly m atches the establ ishment of a downtrend in  the rate (fi gu re 2c) . As the dol lar 

sh ifts i nto an u ptrend against the mark at the end of November (fi gu re 2c) ,  the average 

qual itative accuracy qu ickly shri nks for December (figure 3a) . 

The next section reports the results of some formal tests for differences in  forecast 

accuracy among chartists. 



5 Non-Parametric Tests of Homogeneity of Forecast Accuracy 

1 1  

We next proceeded to test formal ly whether there were systematic differences in  the 

accu racy of forecasts among the panel .  (Readers requiring on ly  a summary of  the 

resu lts of th is sect ion should refer to the f inal paragraph . )  One method of test ing for 

systematic d i ffe rences which immediately suggests itself i nvolves conducting an 

analysis of variance. S i nce , however, not a l l  currencies and t ime horizons would have 

been equal ly easy to forecast at each data point (figures 3a, 3b) ,  the result ing 

averaging  of e rrors would not  be legit imate ( ie  there are matched samples) .  I n  an 

analysis of the forecast ing records of professional US economic forecasters ,  Stekler 

( 1 987) suggested us ing a non-paramet ric test. Batchelor ( 1 988) subsequently poi nted 

o ut an e rror in Stekle r's analysis, however, and showed that the correct formula is i n  

fact just t h e  Friedman ( 1 937) test for two-way analysis o f  variance b y  ranks (Siegel ,  

1 956) .  

In  the  p resent context, the procedu re is  as follows .  Fi rst , we map the (absolute) 

fo recast e rro rs i nto ranks at each data point ,  fo r each exchange rate and for each t ime 

h o rizo n .  For n fo recaste rs. t he chartist with the largest e rror is assigned ran k  n and the  

chartist w i th  the s mal lest e rror i s  ass igned rank 1 .  We then summed these ranks for 

each forecaster ove r each fo recast week, exchange rate and both t ime horizons,  to 

produce a ran k  su m 

r = 

1 I: 
i=1,4 

T' 3 T' T 
�,.. �,.. 

r
ijkl 

j=l k=l 
(5. 1) 

where rijkl is the rank of the 1-th forecaster, at the i-week horizon,  for the j-th exchange 

rate (1 =$1£. 2=DMI$, 3=¥/$) ,  for the kth data point (out of a total of T) . 

U nde r the nu l l  hypothesis of no  s ign ificant differences in  ran ks,  the expected value of 

t he  rank rijkl is s imply the average rank (n+ 1 )/2 and the expected value of  the ran k  sum 

is  6T(n+ 1 ) /2=3T(n+ 1 ) . Now. under  the nu l l  hypothesis of random assig n ment of ran k, 

the sampl i ng var iance of an  i ndividual rank statistic is n (n+ 1 )/1 2 (Kendal l ,  1 948) , and so 

for the sum of 6T i ndependent ranks it is  6Tn (n+ 1 )/1 2 = Tn(n+ 1 )/2. 



1 2  

The test for systematic assig n ments of rank simply compares the variance of the actual 

ranks across chartists to the theoretical variance under the nu l l  hypothesis: 

n 2 
� = t {r1 - 3T(n+1)} 

1=1 Tn(n+1)/2 

(5. 2) 

Under the nul l  hypothesis of no  systematic assign ment of ran ks ,  � wi l l  be dist ributed as 

central chi-square with n - 1  deg rees of freedomB. 

Using the ful l  data set ,  th is statistic was computed and yielded a value wh ich was just 

i ns ig nificant at the 5% level , but s ign i ficant at the 1 0% level . 9 Si nce a wel l-known 

feature of non-parametric tests is their  low power, th is was taken as reasonable 

evidence of syste matic diffe rences in forecast ing performance across the pane l .  

A sl ig ht ly different vers ion of  this test was also constructed in  order to ascertai n whether 

one of the forecasters ,  who from our  perusal of the weekly rankings,  appeared to have 

a h igh  number of low ranks, was indeed systematical ly better than the g roup ave rage .  

I f  th is forecaster i s  labelled t he  n-th ,  then there are n - 1  others. Usi ng (5 . 1 )  above , write 

r (n-1) 
= 

n-1 
I: r1 1=1 

The e xpected value of r(n- 1 ) is (n- 1 ) times the expected value of r1 , ie 

6T(n- 1 ) (n+ 1 )/2 = 3T(n - 1 ) ( n+ 1 ) , whi le the variance is T(n- 1 )n (n+ 1 )/2. S imi larly, for the n­

th forecaster, the expected value of r n is 3T(n+ 1 )  and the variance is Tn(n+ 1 )/2 . Thus ,  

the stat istic 

�n = 

{r - 3T (n-1) (n+1) } (n-1) 

T(n-1)n(n+1)/2 

2 

+ 

2 {rn - 3T(n+ l ) } 
Tn(n+1)/2 



wi l l  be d ist ri buted as x2 1 u nder the nu l l  hypothesis of no s ignificant differences i n  

accu racy betwee n  t h e  n-th  chartist and the rest o f  the panel .  This statistic was 

computed and yie lded a value which is sign ificant at the 1% level .1 0 

The resu lts reported so far thus suggest that there are systematic differences i n  

forecast accu racy among chartists ,  and that at least one  chartist appears to  be  

systematical l y  more accu rate than the  group average.  

6 Comparison with Other Forecasting Methods 

13 

The accu racy o f  chart ist predict ions was then  compared with various economic and 

stat istical approaches,  usi ng the root mean square e rror of the forecasts of each . The 

resu lts for the RMSEs of one  and fou r-week ahead predict ions are reported in Tables 

3a and 3b respect ively (th is analys is was conducted with data transformed to 

l ogarithms ,  so that the RMSEs are in pe rcentage terms). 

The fi rst o bvious feature of these tables is t hat there are substantial d ifferences 

betwee n  i ndividual chartists. Chartist M appeared to be particu larly accu rate across al l 

cu rrencies and t ime horizons and was the on ly  chartist consistently to outperform the 

median .  The median itself had a lower RMSE than the majority of  i ndividual chartists ,  

suggest i ng that the  conse nsus chartist v iew is l ikely to outperform most i ndividuals '  

views on aggregate.  l t  is clear ,  however, that even the median view is general ly u nable 

to o utperform a random walk ,  although  Chartist M was consistently more accurate than  

the random walk .  This is a sign ificant fi nding ,  as  Meese and Rogoff 1983(a,b) fou nd 

t hat no economic model was able to outperform a random walk i n  out of sample 

forecast ing  tests , as measu red by the RMSE. Using the forward rate to forecast 

exchange rates would have produced e rrors of a s imi lar mag nitude to that of a random 

walk (fou r  week ahead forecasts on ly ) .  
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The ARIMA forecasts were gene rated as fol lows. We u sed six months of weekly data 
I 

immediately p rior  to the forecast sample to ide ntify and esti mate in itial ARIMA models 

(Box and Jenk ins ,  1 976).  These we re then re-est imated at each data point, with the 

new observation i ncluded, and one and fou r-week ahead predictions were recorded. At 

the mid-po int of the survey sample, we identified new ARIMA models, and the p rocess 

of successive re-esti mation and forecasti ng was cont inued up to the e nd of the 

sample .
1 1  lt is  notable that ARIMA models produced a h ig her  RMSE than most 

chartists - demonstrat ing that chartism is more than s imply an 'eye-ball Box-Je nkins '  

approach .  

Final ly ,  the chartist results we re compared with the one- and four-step ahead forecasts 

ge nerated by vector autoregressions (VARs) . Two types of VAR were esti mated- an  

'economic' VAR based upon the  exchange rate, t he  interest rate differential (agai nst the 

dol lar) and relative stock market performance (agai nst the US) ,  and a VAR i nvolvi ng  

only $1£, OM/$ and ¥/$ exchange rates. A fourth-order lag was u sed in  all cases. An 

i n itial VAR was esti mated usi ng  s ix  months of  data prior  to the survey sample ,  and a 

Kalman filte r  algorithm was used to update the coefficient est imates and forecast 

dynamical ly  at each data point .  We estimated both completely u nrestricted VARs and 

VARs employing Bayesian priors on the coefficients (Litterman, 1 981 ). 1 2  On an 

u nrestricted basis ,  the resulti ng forecast displayed a large e rror, but th is was 

sign ificantly reduced usi ng the Bayesian technique. 

At the one-week horizon ,  the Bayesian cu rrency VAR outperforms the random walk-but 

is beaten by the median chartist forecast and chartist M for predictions of O M/$. At the 

fou r-week horizon ,  chartist M outperforms al l  alternative forecasts for a l l  cur re ncies .  

7 Chartist Advice: Stabilising o r  Destabilising?13 

Conside r the fol lowi ng alte rnative expectations hypotheses, where St denotes the  

( logarith m  of the )  spot rate at t ime t ,  tSt2n the expected value of  St+n at t ime t ,  St i s  the 

"equi l ibri um" exchange rate at t ime t and t:. is the f irst-difference operator  

(eg f:.Xt = Xt - Xt-1 ): 



Static expectations: 
e 

s - s = 0 
t t+n t 

Bandwagon expectations: s
e 

- s = Q6S , Q > 0 
t t+n t t 
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( 7. 

(7. 

Extrapolative expectations:
14 

S
e 

= (1-�)S + �S
t 1, 1 >P > 0 (7. 

t t+n t -

Adaptive expectations: s
e 

= s
e

+ � ( s - se ) , � > o 
t t+n t-n t t t-n t 

( 7. 

Regressive expectations: se - s = -e [ s - S ) , 8 > 0 (7. 
t t+n t t t 

If chartists' expectations  were static, then they would essential ly be assu mi ng that the 

exchange rate fol lows a random walk. Although th is may not be immediatel y  appeal i ng ,  

i t  appears that economists themselves have often made such an assumption .15  For 

example ,  i n  the classic Mundeii-Fieming model u nder perfect capital mobi l ity, domestic 

and fore ign  i nterest rates are set equal to each anothe r. Assuming u ncovered i nterest 

rate parity ,  th is can o nly be t rue if agents have static expectations. Moreover, Frankel  

and Froot 1 986 (a ,b )  assumed static expectations o n  the part of  chartists (albeit for 

s i mpl icity) in the i r  analyses. 

lt is clear that the 'elast icity of expectat ions' i n  the static expectat ions case is u n ity - a 

1 %  change  i n  the curre nt rate wi l l  cause expectat ions of the future rate to be revised 

u pwards by 1 %. If , howeve r, agents conform to the bandwagon expectat ions 

h ypothesis ,  (7. 2 ) ,  then the e lasticity of  expectat ions wi l l  be (1 +Q) > 1. Thus ,  i n  th is 

case ,  if chartists heavi ly i nfluence fore ign exchange deale rs' behaviour, they wi l l  tend to 

have a destabi l is i ng effect on the market as, for example, dealers are advised to sel l  a 

curre ncy, wh ich depreciates further, which they are the n  advised to sel l  again ,  and so 

o n .  

T h e  re mai n i ng  cases conside red - extrapolative, adaptive and regressive expectat ions­

each have an expectat ions e last icity less than u nity and so imply  that chartist i nflu e nces 

would n ot be destabi l is ing in this sense.  
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The extrapolative and adaptive expectations formation mechanisms are straig htforward 

and wel l  known,  and so requ i re l ittle fu rther comment .  The regressive expectat ions 

formulation  is perhaps best known for  its application i n  the exchange rate overshoot ing 

model of Dornbusch ( 1 976) ,  who also showed that it would be rat ional to determine 

expectations in  th is way unde r certain condit ions. 

Equat ion (7.3)  can be rewritte n: 

(7 .6 )  

Hence, i f  we esti mate the  slope coefficient i n  the  fol lowing reg ression: 

(7 .7 )  

(where ut is an e rror term assu med to satisfy the usual requi rements) , then a test of  the 
nul l  hypothesis 

would constitute a test of static expectat ions, whi lst the alternative hypotheses 

H2: a 1 < 0 

would correspond to bandwagon and ext rapolative expectat ions respectively. 1 4  

Simi larly, equat ion (7.4) can be reparameterised as: 

so that i n  the reg ression: 

tST +n - st = f3o + /31 (t-n st 
e

.st) + Ut 

the nul l hypothesis 

would agai n  correspond to static expectations whi lst the alternative hypothesis 

would correspond to adaptive expectati ons. 

(7 .8 )  
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I n  analysi ng the regressive expectat ions hypothesis, we assumed that the perceived 

equ i l ibr ium exchange rate would remain fairly constant over the sample pe riod, (St=S) ,  

so  that (7 .5 )  may  be  rewritten as 

H ence , i n  the regression  

(7 .9) 

we expect -r1 < 0 ;  the n u l l  hypothesis is again static expectations. 1 6  

These regressions were carried out using survey data collected for six individual 

chartists selected at random from our data base ( label led alphabetically to preserve 

anonymity) as well as for the median forecasts. The results are reported in Tables 4-6 

and summarised in Tables 7a and 7b. 

For the one-week predicti ons, the general tendency is an i nabil ity to reject the 

hypothesis of static expectat ions against any of the considered alternatives .  The two 

m ajor  e xcept ions are chart ists A and M, for whom the nul l  hypothesis is often rejected 

i n  favour of one of the ine lastic alternatives.  Chartist A also has strongly non-static 

e xpectat ions at the four-week horizon ,  with the nul l hypothesis being rejected in  favour 

of e i ther adaptive , reg ressive or extrapolative expectations, but not bandwagon 

e x pectat ions.  S im ilar resu lts are obtai ned for chartist M at the fou r-week horizon .  

Overal l ,  therefore ,  these results suggest an inelasticity of  expectations. Stat ic 

e xpectations are never rejected in favour of bandwagon expectations for any chartist at 

any horizon .  The general result to emerge from the analysis of this section is thus that 

chartist advice does not appear to be i ntr i nsical ly destabi l is ing in  the sense that 

chartists' expectat ions do not appear to ove rreact systematical ly to changes i n  the 

cu rrent exchange rate. These results thus bear out our informal impressions g ai ned 

from a visual i nspect ion of f igures 2a-2f .  



Logical ly separate from this issue, however, is the question of whether chartist advice 

may be destabil is ing i n  the sense of leading the market away from the u nderlyi ng 

fundamentals. The most that can be said, g iven the present evidence , is that chart 

advice may at most cause mean- reverting ,  or stationary, deviat ions from the  

fundamentals ( ie  'fads' - see eg  Poterba and Summers, 1987) .  

8 Conclusion 

1 8  

Recent research i n  f inancial economics has concentrated on the role of 

non-fundamentalist traders i n  asset markets. In this paper, we have provided some 

e mpirical evidence concern ing the nature and perceived importance of one particu lar 

ki nd of non-fundame ntalist analysis - chartism - in the London fore ign  exchange market. 

lt e merges that ,  especially at the shorter end of the market, some chartist i nput i nto 

exchange rate forecasts appears to be widespread. I ndeed, many market participants 

bel ieve it is sufficiently widespread to lead them to attempt to accou nt for its effects in 

forming a view, despite not explicitly subscrib ing to the approach themselves . 

Moreover, the majo rity of chief fore ign exchange deale rs appear to view fu ndamentals 

and charts as complements rather than substitutes. This in itself provides evidence 

against the Frankel and Froot (1 986b) model of exchange rate dynamics,  where the 

chartist-fu ndamentalist relat ionship is set up as essential ly competitive . 

Analysi ng the exchange rate predict ions of a panel of chartists revealed seve ral notable 

featu res of the i r  forecasts. F i rst, chartists are far from being a homogenous g roup.  

They adopt n u me rous different approaches, emphasising the importance of particular 

tech n iques and producing distinctly heterogeneous forecasts of differing accuracy. 

Comparison of chartism with other forecast ing approaches, however, show that it is 

more than a naive 'eyebal l Box-Jenkins' method , and that the better  chartists can in  fact 

outperform a random walk . 



At a wider level ,  our results suggest that chartist expectations are general ly i nelastic 

and as such a re not an intri nsical ly destabi l is ing influence in the fore ign exchange 

mar ket . The most that can be said on the evidence avai lable is  that chartist advice is 

un l ikely to cause explosive deviat ions of exchange rates from the path suggested by 

fundamentals ( ie "bubbles") ,  but may generate temporary, mean-reverting deviat ions 

from th is level ( ie "fads" ) .  

19 

Several caveats m ust be made to the analysis and results of th is paper. First , any 

results must be regarded as tentative , g iven the l imited sample size and relatively short 

per iod over which the survey data was col lected . Second, many chartists prefer to 'set 

the parameters '  for exchange rate movements rather than provide point est imates. 

However, a l l  fo recasters, whether fundamental or non-fundamental based, would 

p robably prefe r to provide cont ingent advice with confidence i ntervals, and in th is se nse 

the results have not been biased against chartists. Third, our analysis has been 

conducted e nt irely in  terms of the accuracy of chartist forecasts and not i n  terms of their 

p rofitabi lity although one would expect a close correlation between accuracy and 

profitability .  F inal ly ,  ou r  analysis of chartist forecasts was confined to two horizons­

one and fou r-weeks and thus excludes i nt raday and day-to-day use of charts and 

examination of any possible short-term volati l ity thereby induced. The horizons 

examined would see m ,  however, to cover the range over which most charts are most 

widely used i n  the London fore ign exchange market, as revealed by our questionnaire 

survey (fi gu re 1 ) . 

At the very least , howeve r, the research reported should provide ample warn ing to 

researchers in fi nancial markets who do not al low for non-fundamental influences. 

Further e mpirical and theoretical wo rk on foreign exchange markets, particular ly at 

shorter horizons,  should not preclude the consideration of non-fundamentals. 
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Figure 1 :  Perceived importance of chartism and fundamentals In exchange rate 
forecasting(a) 
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Figure 2: Chartist forecasts, one week and four weeks ahead 

Soot 
1.90 

J'i&'ure 2a 
STERUNG: 1 WEEK A.HLU> CHARTIST FORECASTS 

Jt.an£ JW y Atac S&p ,.. .. 
l!IU 

Ja:n �b Mat 
IH9 

- A� Jlat.e -- M..c1.a&D Cb.an i.a I POf"''C.U r"" ·-' toJ)\ILow Forc.caau 

Acn&&l ra.LC: plou.ed a.t urnc l, f�t• plotted at t-1 

FiJUre 2c 
D-WARK: 1 WEU AHEAD CHARTIST FORECASTS 

DIM 
2.00 "T""----------------------, 

1.9� 

1.90 

1.85 

1.110 

1.7� 

1."70 

1.6!1 

Jw. JWy All& kp 
l!IU 

Oct Jan �b M&t 
1989 

- Al:bU.l Jilat..e -- Mc.d.u.n Cb&n�t Foru:ur···· H.!a,.M...o* Fore�li 

Actu.al raLe plott.c.d at utnc: t. fore.caau plotted at , .. 1 

FiJUre 2e 
YEN: 1 WEEK AHEAD CHARTIST FORECASTS 

JUZ>e July Aoil Scp Oc1 ,.... D« Jon Fcb Mar 
l!le8 1989 

- Aa\&&1 JUte -- Mc.41&n c:::h&rua t F m-cc a ar· • •· HJ lhJLow Fonc.e 1U 

Ac:tu.al rate p1ou.e.d a1 umc. t. fon:.c:.&au plouc.d at , .... 1 

Soot 
1.90 

1.&0 

1.75 

1.70 

1.6� 

1.60 

Fi,-ure 2b 
STERIJNG: 4 WlEKS AHEAD CHARTIST FORECASTS 

' ' . 
� .. ·\ 

\ __ _ 

\., i 
\ i 

Jwy -

V 
.. p Oc1 

I !le I 

.. ' .  

J&l'l P&b ....., 
lH9 

- Acw.al R.au -- M.ed.t.aD Cb.an•t Forec.ur ••• • HI. &)\/lAw Forc.c.&�u 

AC1u.al rate plonad a.t urnc: t. f�u ploucd at , ..... 

Fi(Ure 2d 
D--WARX: 4 WEEKS AHEAD CHARTIST FORECASTS 

DIM 
2.00 "T""-----------------------. 

1.9� 

1.90 

1.110 

1.7� 

1.70 

1.65 

131 

·� 

130 

126 

122 

Ill 

July Awe Scp Oc1 
l!le8 

Jan Fc.b Mlr 
1989 

- ACU&&l R.at.e -- Mc:.d.aan Chan.J.6t FCJI""CC.aar-···· H.r&.hJl,..ow f'orc:c.asu 

Acu.o1&l rate plou.c.d a1 \.l.n"ae L, f�aau plouc..d at ,.....,.. 

Fiaure 2f 
YEN: 4 WEEKS AHEAD CHARTIST FORECASTS 

July A'l lcp Oct ,.... � Jon F<b Mol 
l!le8 1989 

- AC1� Rate -- Mc.dla.n Chan.iat Fc:rcc:a.r····· HI&J'V'Lo'* ForcUUl 

Ac:1ual rate plouc.d aa LUne t, fare.c::.aata plotted at t-.41 



Figure 3: Aggregate qualitative accuracy of chartist forecasts 
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Table 1 a: Testing for unconditional bias: 
1 week ahead predictions (dependent variable <St.1·tST+1)) 

Rate Mean SD of mean t-rat io  

C hartist A $1£ -0 .65 0 .3 1  -2. 1 3  

C hartist B $/£ -0. 37 0 .23 - 1 . 56 

C hartist H $1£ -0.25 0.26 -o .97 

C hartist L $/£ -0 .56 0 .29 -1 .90 

C hartist M $1£ -0 .38 0.20 - 1 .86 

C hartist P $1£ -0 .37 0 .62 -0.59 

Median $1£ -0.33 0 .20 - 1 .6 1  

C hartist A D MI$ 0 .66 0 .28 2 . 35 

C hartist B D MI$ 0 .37 0 .26 1 .43 

C hartist H D MI$ 0 .23 0.28 0 .81  

C hartist L D MI$ 0 . 5 1  0 .25 2 .08 

C hartist M O M/$ 0 .54 0 .23 2 .36 

C hartist P O M!$ 0 . 24 0 .62 0 . 39 

Median O M/$ 0 .49  0 .20 2 .40 

C hartist A ¥/$ 0.74 0 .32 2 .33 

C hartist B ¥/$ 0 .30 0 .27 1 . 1 2  

C hartist H ¥/$ 0 .33 0 .30 1 . 1 3  

C hartist L ¥/$ 0.45 0 .23 1 .9 1  

C hartist M ¥/$ 0 .23 0 .23 0 .98 

C hartist P ¥/$ 0 . 04 0 .63 0 .06 

Median ¥/$ 0 .44 0 .22 2 . 04 



Table 1 b: Testing for unconditional blas:(a) 

4 week ahead predictions (dependent variable <St+1-tsT+1)) 

Rate Mean SO of mean t-ratio 

Chartist A $1£ 0.1 4 0 .1 9 E-1 0.72 E-1 
Chartist B $1£ 0 .1 3 E-3 0 .95 0.1 4 E-1 
Chartist H $1£ 0 .83 0.1 2 E-1 0.67 
Chartist M $1£ -0.65 0 .83 -0 .78 
Chartist P $1£ 0 .37 0 .1 2 E-1 0 .30 
Median $1£ 0 .89 E-3 0 .1 0 E-1 0.89 E-1 

Chartist A O M!$ 0 .51 0 .20 E-1 0 .25 E-1 
Chartist B O M!$ -0.23 0 .1 3 E-1 -0 .1 8 

Chartist H O M!$ -0.60 0 .1 3 E-1 -0 .45 

Chartist M O M!$ 0.55 0 .93 0 .60 

Chartist P O M!$ 0.24 0 .1 1  E-1 0 .21 

Median OM/$ 0 .57 0 .1 2 E-1 0 .49 

Chartist A ¥/$ 0 .34 0 .20 E-1 0 .1 7  

Chartist B ¥/$ -0.74 0 .1 1  E-1 -0.65 

Chartist H ¥/$ -0 .8 1  0 .1 1 E-1 -0 .71 

Chartist M ¥/$ 0 .36 0 .1 0 E-1 0 .36 

Chartist P ¥/$ 0.1 3 0 .1 1  E-1 0.1 1 

Median ¥/$ 0.1 1  0.1 1  E-1 0 .96 E-1 

(a) The results for the 4-week ahead predictions were computed using a method of 

moments correction to the covar iance matrix  to al low for overlapping  forecast errors 

(Hansen 1 982) .  
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Table 2: Qualitative accuracy of chartism(a) - whole sample period 

1 week 4 weeks 

$1£ OM/$ ¥/$ $1£ OM/$ ¥/$ 

Chartist A 50 60 42 42 3 1  36 

C hartist B 55 47 52 47 44 42 

C hartist F 47 39 47 50 44 44 

C hartist H 40 52 42 2 1  43 57 

Chartist J 48 56 48 45 48 41 

Chartist L 57 66 51  57 66 69 

C hartist M 50 68 59 46 40 50 

Median Fo recast 55 63 55 50 42 47 

5 1  57 5 1  46 47 49 Ave rage accu racy 

Standard deviat io n 
of accuracy 5 .44 9 .65 6 .49 1 1 . 1 0  1 0 . 1 1 9 .77 

(a) Perce ntage of occasio ns o n  which t he di rection of cu rrency moveme nts 
(appreciation/depreciat io n )  was correct ly predicted.  
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Table 3a: Comparison of % RMSE of 1 week Chartist Forecasts 
with Other Forecast ing Approaches 

Representative selection of ind ividual chartist forecasts and whole sample median ,  
compared with ARIMA, random walk and fou r VAR approaches.  

1 week ahead 

$1£ O M/$ ¥/$ 

A 1 .98 1 .85 2.03 

B 1 .47 1 .63 1 .64 

F 1 .95 1 .46 2.0 1  

H 1 .60 1 .70 1 .82 

M 1 .21  1 .30 1 .3 3  

p 1 .38 1 .4 1  1 .9 1  

Median (whole sample) 1 .28 1 .33 1 .38 

Random walk(a)(b) 1 .25 1 .38 1 .35 

A R I MA 1 . 77 2.05 2 . 1 7 

Economic VAR (unrest ricted) 1 .64 1 .92 1 .68 

Economic VAR (rest ricted) 1 . 1 2  1 .39 1 .23 

Currency VAR (unrestricted) 1 .98 1 .75 1 .9 1  

Currency VAR (restricted) 1 .05 1 . 37 1 .29 

(a) The RMSE of the random walk model being less than that of the AR I MA m odel ,  

despite the fact that the latter nests the forme r, is i ndicative of a t ime-vary ing  

process. Whi le  the ARIMA model would have performed better i n-sample , its 

performance out of sample worsened as the data process sh ifted, leading to the 

comparat ive results reported. 

(b) From Tables 3a and 3b it can be seen that the restricted VARs usual ly have a 

lower RMSE than the random walk but that the unrestricted VARs never 

outperform a random walk. This result is explained by the i nefficiency caused 

by the addit ional variables i n  the un restricted VARs - i nefficiency which is 

reflected i n  the RMSEs. 



Table 3b: Compa rison of % R MSE of 4 week chartist forecasts with other 
forecasting approaches 

R epresentat ive select ion  of i ndividual chartist forecasts and whole sample median ,  

compared with ARIMA, random walk, fou r  VAR approaches and the  forward rate .  

A 

B 

F 

H 

M 

p 

Median (who le sample) 

Random walk(a) (b)  

A RIMA 

E co nomic VAR (unrest ricted) 

E co nomic VAR (rest ricted) 

C u rrency VAR (u n restricted) 

C urrency VAR (rest ricted) 

Forward rate 

(a) (b) See foot note to Table 3a.  

4 weeks ahead 

$1£ D MI$ ¥/$ 

5.20 5 .56 5 .4 1  

3 .05 3 .65 3 .37 

4 .48 4 . 1 3  4.05 

3.62 3 .89 3 .66 

2 .37 2 .84 2 .71  

3 .44 3.60 3 .55 

3.00 3.38 3 .33 

2 .8 1  3 . 1 8  3 . 1 2  

4 . 1 4 4 .94 4 .64 

4 .63 4 .66 4 .74 

2 .99  3.76 3 .04 

5. 1 8  4 . 1 2  4 .22 

2 .55 3 .76 3 .28 

2.71 3.07 3. 1 0  
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Table 4a : Testing for stat ic  expectations against bandwagon or extrapolative 
expectations, 1 week ahead forecasts(a) (Dependent variable (tSt.1-St» 

Rate Constant 6St R2 OW 

Chartist A $1£ 0 .54 -0. 1 2  0 .0 1  1 .6 1  
(2. 1 9) (-0.62) 

C hartist B $1£ 0 .28 -0. 1 0  0 . 1 5 E-5 1 .94 
( 1 .60) (-0.72 ) 

Chartist H $1£ 0 . 1 4  0 . 1 1 0 . 1 4  E- 1 1 .64 
(0.74) (0.68) 

C hartist L $1£ 0 .39 -0.26 0 .36 E - 1  0 .98 
( 1 .34) ( - 1 . 1 2 )  

C hartist M $1£ 0.45 -0.24 0 . 1 4 1 .64 
(3 .72) (-2. 1 5) 

C hartist P $1£ 0 . 1 7  -0. 1 9  E- 1  0 .47 E-3  1 .94 
(0 .9 1 ) (-0 . 1 2 )  

Median $1£ 0 . 1 7  0 .20 E- 1  0 . 1 3  2 . 1 7  
( 1 .46) (0.2 1 )  

Rate Constant 6St R2 OW 

Chartist A O M/$ 0.53 -0.47 0 .24 1 .68 
(-2.25) (-0.28) 

Chartist B OM/$ -0.29 0 . 1 4  0 .40 E - 1  1 .57 
( 1 .66) ( 1 . 58) 

C hartist H O M/$ -0.45 E-3 -0. 1 4  0 .35 E- 1  1 . 1 5  
(-0.25) (- 1 . 1 2) 

Chartist L OM/$ -0 .37 0 .47 E- 1  0 .28 1 . 1 6  
(-1 .73 ) (0. 3 1 ) 

C hartist M O M/$ -0 .54 -0. 1 4 0 .6 1  E- 1 1 .59 
(-4 . 1 0)  (- 1 .40) 

Chartist P O M/$ -0.34 0 .86 E- 1 0 . 1 4  E - 1  2 . 1 4  
( - 1 .9 1 ) (0.65) 

Median O M/$ -0.33 0. 1 6 E - 1  0 . 1 1 1 .74 
(-2.81 ) (0. 1 9) 

(a) F igures i n  parentheses are t-stat istics. 
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Table 4a (contd.) 

Rate C o nstant t.St R2 DW 

C hartist A ¥/$ -0.72 0.29 0 .62 E - 1  1 .5 1  
( -2 .72) ( 1 .49)  

C hartist B ¥/$ -0 .30 0. 1 4  0 .30 E-5 1 .54 
(- 1 .55)  (0 .  1 0 E - 1 ) 

Chartist H ¥/$ -0.32 -0.49 E- 1  0.28 1 . 1 2  
(- 1 .44) (-0.3 1 )  

C hartist L ¥/$ -0 .39 -0 . 1 8  0 .64 E- 1 1 .23  
(-2 .43) (- 1 .53) 

C hartist M ¥/$ -0 . 4 1  -0 .26 0.24 1 . 9 1  
(-4.00) (-3.07) 

C hartist P ¥/$ -0 .28 0 .22 0 .44 E - 1  2.36 
( - 1 . 1 6 ) ( 1 . 1 5) 

Median ¥/$ -0 .4 1  -0 . 55  E - 1  0.94 2 .08 
( -3 . 1 2 ) (-0 .57) 



Table 4b: Test ing static expectations a�alnst bandwagon or extrapolat lve 
expectations, 4 week ahead forecasts<a (Dependent variable (t5t+4·5t)) 

Rate Constant 

Chartist A $1£ -0 .78 
(- 1 .45) 

Chartist B $1£ -0.23 
(-0.72) 

Chartist H $1£ -0. 1 2  E-1  
(-3.95) 

Chartist M $1£ 0.74 
(3.00) 

C hartist P $1£ -0.28 
(-0.86) 

Median $/£ $1£ -0.32 
(-1 .79) 

Rate Constant 

Chartist A O M/$ 0 .74 
( 1 .26) 

Chartist B O M/$ 0 .72 
(2.33) 

Chartist H O M/$ 0 . 1 1 E- 1 
(3.60) 

Chartist M O M/$ -0 .53 
(-2. 1 6) 

Chartist P O M/$ -0. 31  
(-0.96) 

Median O M/$ -0.92 E-3 
(-0 .44) 

(a)  Fig ures in parentheses are t-stat ist ics.  

ASt R2 DW 

-0.76 0.35 0.64 
( -4 . 1  1 ) 

0 .21  0.99 E- 1  1 .6 1  
( 1  .88) 

0. 1 6  0.68 E- 1  0 .87 
( 1 .88) 

0.72 E- 1  0.22 E- 1  1 .32 
(0 .77) 

0.44 E- 1 0.50 1 .37 
(0 .36) 

0.73 E- 1  0.40 E- 1  1 .43 
( 1 . 1 6) 

ASt R2 DW 

-0 .58 0 .25 0 . 64 
(-3.28) 

0 . 1 3  0.53 E- 1  1 .33  
( 1 . 34) 

0 . 1 1 0 .41  E - 1  1 .26 
( 1 . 1 7) 

-0.57 E- 1  0. 1 9 E - 1  0 .86 
(-0.73) 

0 .37 E-1  0.50 1 .03 
(0 .36) 

-0. 1 7 E- 1  0.22 0 .97 
(-0.27) 
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Table 4 b  (contd.) 

Rate Constant t1St R2 DW 

Chartist A ¥/$ -0.83 E-2 -0. 1 3  0.67 E- 1 1 .85 
(-3. 1 2 ) (- 1 .51 ) 

C hartist B ¥/$ -0 .25 E-2 -0.70 E-2 0.48 E-3 1 .5 1  
(- 1 .38) (-0. 1 2 )  

. C hartist H ¥/$ -0 .24 E -2 0 .91  E- 1 0.60 E- 1 1 .39 
(- 1 .20) ( 1 .43) 

C hartist M ¥/$ -0.44 E -2 -0. 1 0  0.20 1 .9 5  
(-3 .81 ) (-2.6 1 ) 

C hartist P ¥/$ -0.34 E -2 0 .46 E- 1 0 . 1 2 E-1  2 .24 
(- 1 .34) (0.55) 

Median ¥/$ -0.42 E -2 -0.53 E- 1  0 .54 E- 1  2.06 
(-3.35 ) ( - 1 .35) 



Table Sa : Test ing for adaptive expectations, 1 week ahead 
forecasts< a) (Dependent variable <tSt+ 1-�)) 

(t-1 Sf·St) Rate Constant 

C hartist A $1£ 0.46 E-2 0 . 1 5  
( 1 .76) ( 1 . 1 6) 

Chartist 8 $1£ 0.26 E-2 0.24 E- 1 
( 1 .44) (0 . 1 9) 

Chartist H $1£ 0 . 1 9  E-2 -0.22 E- 1  
. (0.93) (-0 . 1 8 )  

Chartist L $1£ 0 . 1 3 E-2 0.52 
(0.46) (3.65) 

Chartist M $1£ 0 .34 E-2 0.25 
(2.76) (2.39) 

Chartist P $1£ 0. 1 6 E-2 0 . 1 5 E- 1 
(0 .88) (0 . 1 1 )  

Median $1£ 0 .20 E-2 -0. 56 E- 1 
( 1 .64) (-0.59) 

Exchange (t- 1 Sf·St) 
Rate Constant 

Chartist A OM/$ -0.43 E-2 0. 1 2  
(- 1 .68) (0.85) 

Chartist B O M/$ -0.26 E-2 -0. 1 7  E- 1  
(- 1 .40) (-0. 1 5) 

Chartist H O M/$ -0 .32 E-3 0.23 
(-0. 1 8) (2.26) 

Chartist L O M/$ -0 . 1 1 E-2 0 .24 
(-0.68) (2.02) 

Chartist M O M/$ -0.43 0 .20 
(-3 . 1 3 ) (2 . 1  0) 

C hartist P O M/$ -0.34 E-2 0 .86 E- 1  
(- 1 .9 1 ) (0 .65) 

Median O M/$ -0 .3 1 E-2 0 .24 E - 1  
(-2 .4 1 ) (0 .25) 
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2 
.B_ DW 

0.39 E- 1 1 . 85 

0 . 1 1 E-2 1 .99 

0 .99 E-3 1 .65 

0 .29 1 .60 

0 . 1 6  2 . 1 1 

0 .43 E-3 1 . 95 

0 . 1 0 E - 1  2 .07 

2 
R DW 

0 .2 1  E - 1  , .86 

0 .72 E-3 , . 53 

0 . 1 3 1 . 58 

0 . ,  1 1 . 39 

0 . 1 3 2 . 06 

0. 1 4 E- 1  2 . 1 4 

0 . 1 9  E-2 1 .66 
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Table Sa (contd.) 

Rate Constant DW 

C hartist A ¥/$ -0 .72 E -2 -0.35 E - 1  0. 1 8  E-2 1 .54 
( -2 .42) (-0.24) 

C hartist B ¥/$ -0.26 E-2 0 . 1 2  0 .28 E - 1  1 .78 
( - 1 .28) (0.98) 

C hartist H ¥/$ -0.24 E-2 0 .24 0 . 1 0 1 .46 
(- 1 . 1 0) ( 1 .92)  

C hartist L ¥/$ -0.22 E-2 0 .33 0 .23 1 .78 
(- 1 .4 1 ) (3 . 1 5) 

C hartist M ¥/$ -0 .32 0 .24 0 . 24 2 .33  
(-3 .05) (3 .07) 

C hartist P ¥/$ -0 .37 E-2 -0 . 1 9  0 .74 E- 1  2 . 1 0  
(- 1 .55) (- 1 . 52) 

Median ¥/$ -0. 4 1  E-2 0 . 32 E - 1 0 .29 E-2 2 .05 
(-2 .82) (0 . 3 1 ) 

(a)  F igu res i n  pare ntheses are t -stat istics. 
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Table Sb: Testing  for adaptive expectations 
4 weeks ahead forecasts(a) (Dependent varl�ble <tsT.4 - 5t)) 

Rate Constant 
(t-4sT-St ) 

R2 OW 

Chartist A $1£ -0.60 E-2 0 .48 0.50 1 . 06 
(- 1 .28) (5.66) 

Chartist 8 $1£ -0.30 E-2 -0 . 1 7  0.74 E- 1  1 . 5 1 
(-0.92) (- 1 .60) 

Chartist H $1£ -0. 1 3  E - 1  -0.67 E- 1  0 .20 E- 1 0 . 74 
(-3.97) (-0.80) 

Chartist M $1£ 0.79 E-2 -0 .46 E- 1 0 .70 E-2 1 .3 1  
(3 . 1 4) (0.44) 

Chartist P $1£ -0.28 E-2 -0.25 E- 1  0 .29 E-2 1 .37 
(-0 .85) (-0.28) 

Median $1£ -0 .35 E-2 -0.64 E- 1 0 .37 E- 1 1 .44 
(1 . 9 1 ) ( - 1 . 1 1 )  

<t-4sT-St) 
R2 Rate Constant OW 

Chartist A O M/$ 0.87 E-2 0 .44 0 .42 0 . 88 
( 1 .68) (4.77) 

Chartist 8 O M/$ 0 .8 1  E-2 -0.98 E- 1  0 .43 E- 1  1 .28 
(2 .62) (- 1 .2 1 ) 

Chartist H O M/$ 0 . 1 2 E- 1 -0 .90 E- 1 0 .41  E- 1 1 . 1 6  
(3.95) ( - 1 . 1 7) 

Chartist M O M/$ -0.48 E-2 0.77 E - 1  0 .30 E - 1  0 . 86 
( - 1 .89) (0.9 1 ) 

Chartist P O M/$ -0.34 E-2 -0.57 E-1  0 . 1 8  E-1  1 .06 
(- 1 .06) (-0.69) 

Median O M/$ -0 .63 E-3 0.55 E- 1  0 .27 E - 1  0 . 95  
(-0.30) (0.94) 
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Table Sb (contd.) 

(t-4sT-St ) 
R2 Rate Constant DW 

C hartist A ¥/$ -0.74 E-2 0 . 1 4 0.99 E - 1  1 .87 
(-2 .79) ( 1 .88) 

C hartist B ¥/$ -0 .25 E-2 0 .40 E-2 0. 1 6  E-3 1 . 51  
(- 1 .37) (0.71 E - 1 ) 

C hartist H ¥/$ -0 .27 E-2 -0.68 E-1  0 .37 E- 1 1 . 36 
( - 1 .32) (- 1 . 1 1 )  

C hartist M ¥/$ -0 . 4 1  E-2 0 . 1 0  0.20 1 .93 
(-3 . 54)  (2.6 1 ) 

C hartist P ¥/$ -0 .35 E-2 0.60 E- 1  0 .28  E-1  2 .24 
( - 1 .42) (-0.86) 

Median ¥/$ -0 .40 E-2 0 . 53 E- 1 0 . 50 2 .07 
(-3 .  1 6) ( 1 .30) 

(a)  F igures in pare ntheses are t-stat ist ics. 
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Table 6a: Testing for renressive expectations, 
1 week ahead forecasts a} {Dependent variable <tST + 1 - St)} 

Rate Constant st R2 OW 

Chartist A $1£ 0 . 1 0  -0. 1 7  0 . 1 3  1 . 86 
(2.34) (-2.22) 

Chartist B $1£ -0. 1 3  E-2 0.67 E-2 0.40 E-3 1 .94 
(0.38 E-1 ) (0 . 1 1 )  

Chartist H $1£ -0.3 1  E-1  0 .58 E- 1 0 .25 E - 1  1 .73 
(- 0 .84)  (0.90) 

Chartist L $1£ 0 .76 E-1  -0. 1 3  0 .49 E- 1 1 . 1 1 
( 1 .35) ( - 1 .28) 

Chartist M $1£ 0.55 E- 1 -0.90 0. 1 5  1 .97 
(2 .47) (-2.28) 

Chartist P $1£ -0 . 1 9  E-1  0.37 E-1 0 . 1 3 E - 1  1 .98 
(-0.57) (0.62) 

Median $/£ 0 . 1 3 E-1  -0 .20 E-1  0 .78 E-2 2 . 08 
(0. 57) (-0.50) 

Rate Constant St R2 OW 

Chartist A O M/$ 0 . 1 1 -0. 1 8 0 . 1 7  2 . 0 1  
(2 .42) (-2 .54)  

Chartist B O M/$ -0 .38 E-1  0 .59 E-1  0 . 30E- 1 1 .60 
( - 1 .06) (0.99) 

Chartist H O M/$ -0 .58 E-1 0.95 0 .75 E- 1  1 .40 
(- 1 .64) ( 1 .6 1 ) 

Chartist L O M/$ -0 .33 E-2 0 .2 1  E-2 0.45 E-4 1 .4 1  
(-0.99 E- 1 )  (0 .38 E- 1 ) 

Chartist M OM/$ 0.65E- 1 -0. 1 2  0.23 1 . 82 
(2 .76) (-2.99) 

Chartist P O M/$ 0 .30 E-2 -0. 1 1 E - 1  0 . 1 2  E-2 2 .02 
(0.87 E-1 ) (-0. 1 9 ) 

Median O M/$ 0.98 E-2 -0.2 1  E- 1  0 .93 E-2 1 .7 1  
(0.42) (-0.55) 
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Table Sa (contd.) 

Rate Constant st R2 DW 

C hartist A ¥/$ 0 .68 -0. 1 4  0.99 E - 1  1 .88 
( 1 .86) ( - 1 . 88)  

C hartist B ¥/$ 0 .38 E - 1  -0.83 E-2 0.64 E-3 1 .5 1  
(0 . 1 3) (-0 . 1 4)  

C hartist H ¥/$ -0 . 1 8  0 .36 E - 1  0 . 1 0 E- 1  1 . 1 9  
(-0 . 58) (0.57) 

C hartist L ¥/$ 0 .42 -0.88 E- 1  0 . 1 0  1 .39 
( 1 .89) (- 1 .90) 

C hartist M ¥/$ 0 .32 -0.67 E- 1  0 . 1 3  2 .0 1 
(2. 1 1 ) (-2. 1 4) 

C hart ist P ¥/$ -0 .25 0 .50 E- 1 0 . 1 8 E- 1 2 . 37 
(-0 .74) (0.73) 

Median ¥/$ 0 .20 -0 .42 E- 1  0 .37 E- 1  2 . 09 
( 1 .08 ) (- 1 . 1 0 ) 

(a)  Fig u res i n  parentheses are 't- ratios' - those for the constant term wi l l  have a 
t-d ist ri but io n ,  those for the exchange rate term wi l l  have a Dickey-Ful ler 
dist ribut i on .  S ign if icance values for the latter  are 1 %  -3.58 ;  5% -2.93 ; 
1 0% -2 . 60 (Fu l le r, 1 976) .  



Table 6b: Test ing for reg ressive expectations: 4 week ahead forecasts(&) 
(Dependent variable tse 

t+  1 - St)) 

Rate  

C hartist A $1£ 

C hartist B $1£ 

Chartist H $1£ 

C hartist M $/£ 

Chartist P $1£ 

Median $1£ 

Rate 

Chartist A O M/$ 

Chartist B O M/$ 

Chartist H O M/$ 

C hartist M O M/$ 

Chartist P O M/$ 

Median O M/$ 

Constant 

0.42 
(4.34) 

-0. 1 4  
(-2.4 1 ) 

-0. 24 
(-5.65) 

0. 1 1 
(2.76) 

-0 . 1 2  
(-2 . 1 4) 

-0 .40 E- 1  
(- 1 . 1 9 ) 

Constant 

0 . 3 1  
(2 .54) 

-0 . 1 5  
(-2.64) 

-0 . 1 9  
(-3.60) 

0 . 1 4 
(3 . 55) 

-0 .48 E- 1  
(-0.77) 

-0.78 E-2 
(-0. 1 9 ) 

st R2 

-0 .77 0 .38 
(-4.43) 

0 .24 0. 1 5  
(2 .37) 

0.41 0.47 
(5.37) 

-0. 1 8  0 .20 
(-2.58) 

0 .2 1  0 . 1 5  
(2 . 1 0)  

0 .66 E- 1 0 .36 E- 1 
( 1  .09) 

st R2 

-0 .51  0 . 1 6  
(-2 .5 1 ) 

0 .26 0 . 1 9  
(2.78) 

0 .33 0 .3 1  
(3 .83) 

-0.24 0 .34 
(-3.70) 

0.74 E- 1 0.20 E- 1 
(0 .72) 

-0 . 1 5  0 . 1 4  E-2 
(-0.2 1 )  

38 

OW 

0 .57 

1 .67 

1 .49 

1 .45 

1 . 59 

1 .43 

OW 

0 . 54 

1 .64 

1 .80 

1 .03 

1 .04 

0 . 96 



Table 6b (contd.) 

Rate 

C hartist A ¥/$ 

C hartist B ¥/$ 

C hartist H ¥/$ 

C hartist M ¥/$ 

C hartist P ¥/$ 

Median ¥/$ 

(a) See footnote to Table 6a.  

Constant 

0 .77 
(0. 35) 

-0. 1 1 
(-0.45) 

-0.33 
(- 1 . 1 7) 

0.37 
(2.32) 

-0.22 
(-0.64) 

0. 1 5  
(0. 85) 
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st R2 DW 

-0. 1 6  0. 1 3 1 .99 
(-2.20) 

0.22 E- 1 0.59 E-2 1 .5 1  
(0 .44) 

0 .68 E- 1  0 .40 E- 1  1 .29 
( 1 . 1 6) 

-0 .77 E - 1  0 . 1 7 2 .00 
(-2.34) 

0.45 E- 1 0 . 1 5  E- 1 2 .25 
(0 .63) 

-0.32 0.23 E- 1  2 . 07 
(-0.87) 



Table 7a : Summary of tests for adaptive and regressive expectations( a) 

Forecaster 1 week predict ions 4 week predictio ns 

Accept AE? Accept RE? Accept AE? Accept RE?  
£ O M  ¥ £ OM ¥ £ O M  ¥ £ O M  

A N N N N N N y y N y N 
B N N N N N N N N N N N 
H N y N N N N N N N N N 
M y y y N y N N N y N y 
p N N N N N N N N N N N 
L y y y N N N N N N N N 
MED IAN N N N N N N N N N N N 

Table 7b: Summary of tests for static against extrapolatlve or bandwagon 
expectations(b) 

Forecaster 1 week predictions 4 week predict ions 

¥ 

N 

N 

N 

N 

N 

N 

N 

40 

Accept E E ?  Accept BWE ? Accept E E ?  Accept BWE ?  
£ O M  ¥ £ OM ¥ £ O M  ¥ £ 

A N N N N N N y y N N 

B N N N N N N N N N N 

H N N N N N N N N N N 

M y N y N N N N N y N 
p N N N N N N N N N N 

L N N N N N N N N N N 

MEDIAN N N N N N N N N N N 

(a) AE = adaptive expectat ions;  RE = reg ressive expectat ions.  
(b)  EE = Extrapo lative expectat ions;  BWE = bandwagon expectat ions .  

O M  ¥ 

N N 

N N 

N N 

N N 

N N 

N N 

N N 



Appendix :  Chart ist Methodo logy 

This appe ndix  a ims to provide a brief gu ide to chartist methodology with particu lar  

refere nce to the  market for  spot fore ign  exchange, towards which the analysis in  th is 

paper is d i rected. The conte nts of th is appendix draw on  various chartist texts (eg 

Edwards and Magee 1 966 ;  Murphy 1 986 ; Pring 1 985) , and on  interviews with 

pract is i ng  chart ists. 

A standard tool  of the tech n ical analyst is the dai ly bar chart, on which each day's price 

range is plotted as a vertical bar, with a tick to the right i nd icat ing the clos ing price. 1 7  

Several other  i ndicators may be de�ived from the price series itself  and are general l y  

d rawn u po n  to provide suppleme ntary in formation .  Moving averages of price series are 

w idely used in the bel ief that they can he lp to identify the di rect ion of trend i n  a market , 

wh i le  othe r  i ndicators are designed to attempt to clari fy the rate of change of the 

p revai l i ng  price move me nts. Un l i ke st raig htfo rward price charts, these latter categories 

of i nd icators can be used to generate precise trad ing s ig n als .  

The pri ncipal appl icat ion of bar charts is i n  the area most closely al l ied with the popular 

concept ion of chart analysis - the  recog n it ion of known, identif iable patterns in  market 

p rice movements.  Wit h exper ience . chartists tend to acqu i re an i ndividual approach to 

patte rn identificat io n and prefe rences for the use of various other  i ndicators ,  which i n  

p�actice m a y  we l l  d iffe r somewhat from 'textbook' approaches. However, i n  o rder t o  

co nvey the broad methodology o f  chartism ,  we describe some standard analytical tools. 

Trendl ines are one of the most wide ly  used chartist tools, which are used to try to clarify 

the d i rect ion of market move ment .  An up  trend l ine con nects a series of successively 

h igher lows whi le  a down trend l i ne is  drawn, between  successively lower hig hs. The 

b re aki ng of t he trend l ine is held by chartists to be a possible earty warning of a change 

in the di rect ion of the market - a ru le sometimes appl ied is that penetration of  the up 

trendl i ne is a se l l  s ignal ,  wh i le v io lat ion of the downward t rendl ine would be a buy 



signal .  Some confi rmat ion criterion may also be appl ied - such as a requ i re me nt of a 

m in imum n u mber of closes (often two days) beyond the tre ndl ine ,  or  a m in imum 

percentage change in  price . 
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A trading range is a series of peaks and troughs which fol lows an essential ly sideways 

path rather than an up or down trend, the upper and lower l imits of which are 

somet imes referred to as resistance and support levels respectively .  S upport and 

resistance levels can also be identified i n  an uptrend, where the l ine joi n ing t he peaks 

would be resistance and the l ine joi n ing the troughs support levels. 

C hartists general ly classify patterns of price movements by refering to the i r  relat ionsh ip 

with the market t rend - ' reve rsal patte rns' are characterised by a reversal of the 

i ncumbent t rend ,  whi le 'cont inuat ion patterns' occur with in  a prevai l i ng t re nd . For 

i l lustrative pu rposes, consider the head and shoulders reversal pattern - a th ree-part 

format ion consist ing  of a large middle peak wit h a smal ler peak on each side . 

Fig u re A 1 a shows an ideal ised example with the 'neckli ne' drawn beneath the left and 

rig ht shoulders ,  A and C .  Once the pattern reaches point D ie a peak below the 

neckl i ne ,  a ful l  t rend reve rsal is deemed to have been sig nal led. There are many 

variat ions on this basic theme. For example, an ' inverse head and shoulders' is 

essential ly an i nve rted image of the same pattern formed at a market bottom, whi le  

'complex head and shoulde rs'  patterns may display perhaps double shoulde rs,  or  two 

heads. The so-cal led 't r iple top' is a minor variat ion on the head and shoulders 

formation ,  with a l l  its peaks at the same level , whereas a 'double top' would be said to 

occur whe n a t rend reversal takes the form of two peaks of rough ly equal magni tude.  

One of the standard cont i nuation  patterns, used here to i l l ustrate the pri ncip le ,  is  the 

triang le .  Chartists def ine three basic types of t riangle : symmetric, ascending and 

desce ndi ng ,  the former two of which are i l lustrated i n  figu re A 1 b, c. Symmetric 

triang les (fi gu re A 1 b) can be outl i ned by two converg ing  tre nd l ines, while ascend ing 

triang les consist of a ris ing t rendl i ne and a horizontal upper l i ne (figure A 1 c ) .  

Descend ing t riangles would simi larly consist of  price movement enclosed by a down 

t re ndl i ne and a horizontal lowe r l ine.  Ident ifyi ng various such patterns may lead 

chartists to i nfe r that trends are set to conti nue or reverse , and they would base the i r  

t rading advice accordi ng ly .  



CHART A l  Reversal and Continuation Pattems 

B 

a) Head and shoulders 

t 

t 
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At least one problem with pattern recog n it ion is that it is in  practice very subjective .  

Patterns wi l l  usual ly not conform exactly to the textbook example, and considerable 
e xpe rience wi l l  g e neral ly have to be brought to bear in  their recognitio n .  I n  add it ion , 

one mig ht also argue that they are easy to see ex post , but not ex ante ,  and it is the 

latter which is of prime importance to market traders. For these reasons, most techn ical 

analysts wi l l  g e ne ral ly want to supplement pattern recogn it ion with other, less 

ambiguous, i ndicators .  lt is here that mechanical i ndicators play a role.  Most such 

mechanical syste ms are trend-following in nature ,  for example rely ing on some fo rm of 

moving average which could generate trading signals when the average l ine crosses 

the price l ine ,  or alte rnative ly, when moving averages of different lengths cross each 

other. Other  types of system, wh ich might be termed non-trend fol lowi ng ,  are basical ly 

those which calculate the rate of change of price series, extreme values of which would 

be regarded as unsustai nable ,  and therefore indicative of an i mminent tre nd reversal . 

This m ight suggest that the use of mechan ical trading indicators would to some e xtent 

counterbalance much of the subjective element of patte rn-based tradi ng and thereby 

produce a more co nsistent approach - whi le chartists may disag ree over patte rn 

format ions,  mechanical systems should be unequivocal . This would,  howeve r, be to 

ove rsimplify the  case partly because of the varieties of systems and hybrid i ndicators 

which could be used, but especial ly because the s ignals generated are normal ly 

considered in conjunct ion with other, more subjective, chartist approaches.  

There are also other ,  non-price based indicators that may be conside red by chart 

analysts. For e xample,  att itudi nal i ndicators may be studied for signs of the market 

being ove rboug ht or oversold - market senti ment measures such as surveys of market 

participants are widely used by chartists. 1 8  Other indicators which do not fal l strictly 

i nto the category of analysi ng the i ndividual market price itself mig ht be the study of, 

say, interest rate charts alongside exchange rates or using i ndices of the whole market 

as an additional i nput to the study of on ly one price with in  that market. 
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Whi le  it has bee n claimed (eg Murphy, 1 986) that al l possible i nformation is reflected i n  

the  price l i n e  and he nce that one  can chart without even knowing t h e  name o f  the 

stock, e xchange rate ,  commod ity etc . our i nterview evidence suggests that such a 

'pu rist' v iew is rare ly found i n  the market . Experienced chartists suggest that different 

markets tend to display diffe rent combinat ions of patterns and i ndeed, that some 

markets are not amenable to charting at al l ,  i mplying that using an anonymous chart 

would not be fu l ly efficient .  

There are ,  of course , ve ry many other chartist devices i n  use , but  the above should 

i l lustrate the nature of technical analysis. Moreover, as suggested in  the mai n text, 

there are probably as many methods of combin ing and i nterpreting the various 

techn iques as there are chart ists themselves. Whi le some practitioners can very much 

be described as 'classical' chartists , look ing for standard patterns i n  price series, 

supplemented by m ovi ng averages and ove rbought/oversold indicators,  others wi l l  

c laim that such a 'textbook' approach is  too naive and wi l l  prefer to draw upon their own 

variety of patterns and i ndicators derived fro m their fi rst-hand experience of particular 

markets . Perhaps more common is  a prag matic approach , looki ng at al l manner of 

i nd icators and basi ng opin ion  on  wh icheve r d i rect ion the majority i nd icate . 



1 Keynes had gone further in his Treatise on Money (Keynes. 1 930) : 
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' . . .  the vast majorhy of those who are concerned whh the buying and se ll ing of securhies know 
almost nothing whatever about what they are doing. They do not possess even the 
rudiments of what is required for a valid judgement, and are the prey of hopes and fears 
eas ily a roused by transient events and as easily dispelled. This Is one of the odd 
characterist ics of the caphal ist system under which we live, which, when we are dealing with 
the real world is not to be overlooked'. 

2 ' In the hurly-burly of Chy dealing rooms, where anomalous price movements are explohed 
dai ly ,  the [efficient markets] theory has always been dismissed as the product of remote 
academic theorising·, (F inancial Times.  Aprii S ,  1 988, p. 1 6) .  

A similar sentiment was expressed by Withers nearly a century eariler (Withers, 1 897) : 

' . . .  we need only ask whet her any reader of this journal would dream of consulting an  
economist i f  he  wanted to know what will be  the  price of Consols, or  the  figure o f  the  Bank 
rate ,  . . .  this day week, or this day four weeks, or this day twelve months ; and whether any 
bucket-shop t ipster would increase his clientele by advertising that he kept a professor of 
polit ical economy on the premises for the express purpose of furnishing forecasts to 
customers who called to consult him'. 

3 The ide a  t hat a wedge is driven between forward rates and expected spot rates by risk premia,  
rather than inefficiency, has met with l itt le empirical success - see eg Domowitz and H akkio ,  1 985,  
Fraser a nd Taylor, 1 989,  M acDonald and Taylor, 1 989b. 

4 The 'pure' chart ist assertion that all market information is automatically reflected in the price . 
however, suggests a paradox , highlighted in a sl ightly different context by Grossman and Stiglhz 
(1 980) : if market prices ful ly and instantly reflect al l available information, then market participants 
have no ince ntive to gather cost ly informat ion, in which case it is hard to see how informat ion gets 
discounted into market prices. The resolution of the paradox lies in relaxing the assumption that 
prices instant ly reflect al l  available information. lt is the possibility of making abnormal profhs  by 
very short-term a rbitrage which gives agents the incentive to gather and process new informat ion . 
Another paradox inherent in the assumpt ion of al l  pertinent information being instantly discounted 
in the price concerns whether t he chartist forecasts themselves would be discounted . 

5 To quote from the Financial Times :  

·earl ier in  the day t he dollar had already stalled , having fai led to break resistance at  1 .8300" 
(28 .6 .88) . 

·elsewhere t he D-mark held above a support level of ¥71 .43 against the yen . .  : (28 .6 .88) . 

6 Goodman ( 1 979, 1 980) , Levich ( 1 980) and Bilson (1 981 ) have carried out ex-post evaluations of 
forecasting services, some of which were provided by technical analysts. A major finding of t hese 
studies is that certain foreign exchange advisory services consistently outperform the forward rate 
as a spot rate predictor. Goodman, in fact , f inds that technical services are consistently superior 

to the forward rate in this respect. whereas econometric and other 'fundamentalist' services are 
not .  

7 The exact detai ls of the panel are confident ial .  Some participants could occasionally not be 

contacted:  the number of cha rtists responding in any one week was between ten and twenty . The 

precise details are withheld to preserve anonymity. 

8 As forecasters somet imes could not be contacted at certain data points formula 5.2 was modif ied 

slightly to al low for th is .  



9 The exact value of t he stat istic and �s degrees of freedom cannot be reported, since this would 
reveal  the exact number of participants in the survey . 

1 0  This resuh should, of cou rse ,  be treated with caution because of the problem of pre-test bias ;  
t here wi l l  a lways be  one  or two forecasters who are apparently bette r  t han the  rest pu re ly by 
cha nce . · 

1 1  Us ing the six months of data prior to the survey, the following ARIMA models were fitted : $1£ 
A R I M A  ( 1 , 1 ,0) ; OM/$ A R I MA ( 1 , 1 , 1 ) :  ¥/$ AR IMA ( 1 , 1 ,0 ) .  Using data up to the mid-point of the 
survey period, an ARIMA ( 1 , 1 ,2)  was fitt ed to al l  three exchange rate series. 
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1 2  The Bayesian VAR were computed u sing the procedu res available in the RATS econometric 
package ( Doan and L�terman,  1 987) . The priors employed were basically that each variable 
followed a random walk.  Thus,  t he mean vector of the prior distribution has unity for each f i rst 
own-lag and zeros e lsewhere. A spherical prior precision matrix was e"l>loyed with ,  in the Doan­
Litterman termino logy , a t ightness parameter of 0 .3 and a symmetric parameter of 0 . 1  ( Doan and 
Litterman 1 987) .  

1 3  Readers requ i ring a non-technical summary o f  t his sub-section should refer to the penult i mate 
paragraph. 

1 4  This classif ication fo llows Frankel and Froot , 1 987. Note .  however, that both (7.2) and (7 .3) can 
be writ1en  

where P>O for  extrapolative expectat ions and P<O for  bandwagon expectations.  1t might be of 
intere st ,  t herefore, to consider further the case where P>1 , since t his impl ies a negative e last icity 
of ex pectat ions . A taxonomy incorpo rat ing t his case might therefore be : 

0 < P< 1 : 
P<O : 
�< 1 :  

e x1 rapolative expectat ions;  
st rongly ext rapo lat ive or "bandwagon" expectations ;  
·regressive" or "reverting" expectat ions.  

In  section 3.4 ,  however,  we fol low t he t axonomy given in the main tex1. First , because we are 
primari ly concerned w�h testing for e last ic as opposed to inelastic expectations ; and second, to 
fol low the precedent set by Frankel and Froot ( 1 986b) . 

1 5  In  our  empirical analyses, we do not distinguish between simple random walks and random walks 
with d rift . This is because we are primarily concerned w�h slope coefficients (and hence 
e lasticit ies) rather than intercepts .  Intercepts are included in all estimated equat ions . 

1 6  As exchange rates general ly fol low an 1( 1 )  process,  equation (7.9) is essentially the same 
formu lat ion as the Dickey-Fu l ler test for stat iona r�y. This will therefore mean that the coefficient 
71 is baised towards zero ,  and fol lows the Dickey-Fuller distribution . Hence the significance 
leve ls of the coefficient should be taken as those implied by the Dickey-Fuller, and not the !­
distribution (see eg Ful ler,  1 9 76) . 

1 7  The i l lust rative charts in the appendix are drawn in the form of 'close-only' charts, where the price 
is t he only piece of information plotted ,  although standard charts often contain informat ion on up to 
three aspects of t rading - the price . volume of trade (the total numbe r  of contracts traded - not 
avai lable for spot foreign exchange) and ,  in the case of futures ,  the amount of open interest (the 
n u mber of outst anding contracts at close of business) . 

1 8  Such indicators may be used to form a 'contrary op inion · , an approach often cited by chartists 
which e ssential ly involves moving in the opposite direction to the market as a whole. For example , 

if market sent ime nt appears overwhelming bullish, then a chartist may feel that there is not 
sufficient upward potent ia l  remaining in the market (because, pe rhaps , most traders could be 
holding long posit ions ,  or be at high exposure) , and t herefore wou ld be inclined to advise sell i ng .  



REFERENCES 

Batchelo r. R A  ( 1 988) , "All forecasters are equal", C ity University Business School,  mimeo . forthcoming 
Journal of Business and Economic Stat istics . 

Bilson, J F 0 ( 1 981  ) .  "The 'speculative efficiency' hypothesis", Journal of Business .  54, 435-45 1 . 

Black F, ( 1 986) . "Noise·. Journal of Finance. 4 1 . 529-543.  

Box ,  G E P and Jenkins, G M  ( 1 976) , Time series analysis, forecasting and control, revd edn, Oakland , 
California : Holden Day.  

Campbell ,  J Y and Kyle.  A ( 1 987) ,  "Smart money, noise trading and stock price be haviour,· Princeton . 
N J :  Princeton University xerox . 

Campbell ,  J Y and Shi l ler, R J ,  ( 1 987) "Cointegration and tests of present value models", Journal of 
Political Economy, 95 ,  1 062-1 088. 

De Long, J A,  Shleifer,  A,  Summers, L and Waldman, R, ( 1 987) "The economic consequences of noise 
traders", NBER Working Paper, No 2395, October. 

Doan and Litterman ( 1 987) Regression analysis of time series: User's manual,  M inneapolis :  VAR 
Econometrics.  

Domowitz , I and Hakkio, C S . ( 1 985) . "Condit ional variance and the risk premiu m in the foreign exchange 
market·. Journal of I nternat ional Economics.  1 8 ( 1 ) ,  47-66. 

Dornbusch, R ( 1 976) , "Expectations and exchange rate dynamics·. Journal of Polit ical Economy, 84 , 
1 1 6 1 - 1 1 76 .  

Dornbusch. A and Frankel .  J ( 1  987) , The flex ible exchange rate system: Experience and alternat ives · .  
NBER Working Paper. No 2464 ,  December. 

Edwards, R D and M agee, J, ( 1 966) . Technical analysis of stock trends, 5th Edition,  Boston.  MA: John 
M age e. 

Fama, E. ( 1 965) ,  "The behaviour of stock market prices·. Journal of Business. January, 34- 1 05 .  

Fama, E F and French, K F, ( 1 988) . "Permanent and temporary components of  stock prices·. Jou rnal of 
Political Economy, 96, 246-273. 

Frankel ,  J A and Froot , K A,  ( 1 986a) . "Short-term and long-term expectations of the yen/dollar exchange 

rate :  Evidence from survey data", Federal Reserve Board , International F inance D iscussion Paper No 
292. 

Frankel, J A and Froot , K A .  ( 1 986b) , ·understanding the US dol lar in the eighties: the expectations of 

chartists and fundamentalists" , Economic Record, 62, (Supplementary Issue) . 24-38 . 

Franker .  J A and Froot , K A. ( 1 987 ) ,  "Using survey data to test standard propositions regarding exchange 

rate expectations·, American Economic Review. 77, 1 33-53 . 

Fraser. P and Taylor, M P. ( 1  989) . "Modell ing risk in the inter-war foreign exchange marker . C ity 

University Business School Discussion Paper No X .  

Friedman, M ,  ( 1 937) , "The u s e  of ranks to avoid the assumption of normality implicit i n  t he analysis of 

variance·, Journal of the Ame rica n Statistical Association, 32 ,  675-701 . 

Friedman, ( 1 953) ,  "The case for f lex ible exchange rates·. in Essays in Positive Economics. Chicago . 

University of Chicago Press.  



Fuller,  W A, ( 1 976) , Introduction to stat istical t ime series ,  New Yof1(, John Wiley . 

Goodman,  S H ( 1 979 ) .  "Foreign exchange rate forecast ing techniques:  implications for business and 
policy·, Journal of F inance , 34, 4 1 5-427. 

Goodman,  S H (1 980) .  "Who's bet1er than the toss of a coin?·, Euromoney, September, 80-84. 

49 

Hacche , G and Townend, J, ( 1 98 1 ) .  "Exchange rates and monetary policy: modelling sterling's effective 
exchange rate", Oxford Economic Papers. 33, 201 -247. 

Hansen,  L P  ( 1 982) ,  'Large sample properties of generalised method of moments estimators· ,  
Economet rica .  50 ,  1 029- 1 054.  

Kaufman, P J ,  ( 1 978) , Commodity trading systems and methods. New Yof1(: John Wiley and Sons. 

Kendal l ,  M G, ( 1 948 ) ,  Rank correlation methods . London:  Griffin. 

Keynes, J M (1 930) . A t reat ise on  money. London:  MacMil lan. 

Keynes. J M. ( 1 936) . The general theory of employment, interest and money, Macmillan. 

Kyle A ,  ( 1 985) .  ·continuous auctions a nd insider trading·. Econometrica ,  1 31 5-1 336. 

Levich, R M, ( 1 980) , "Analys ing t he accuracy of foreign exchange advisory services: theory and 
evidence", Chapter 5 in Levich and Wihlborg (eds ) .  Exchange risk and exPOsure, Lexington Books.  

Litterman, R ( 1 98 1 ) ,  ·A Bayesian procedure for forecasting with vector autoregressions·, Federal 
Reserve Bank of M inneapolis Working Paper. 

M acDonald,  R ,  and Taylor. M P (1 989a) .  "Economic analysis of foreign exchange maf1(ets:  an expository 
survey", in R M acDonald and M P Taylor (eds) Exchange rates and open economy macroeconomics .  
Oxford : B lackwe l l .  

M ac Donald ,  R ,  and Taylor, M P  ( 1 989b) . " Risk. efficiency and speculation in the foreign exchange 
maf1(et : the case of the 1 920's", C ity University Business School D iscussion Paper No X.  

Malkie l .  B ,  ( 1 984) . "A random walk  down Wal l  Street", New Yofi(: W W Norton and Cof'll'any. 

Meese, R A  and Rogoff, K ,  ( 1 983a) ,  "Empirical exchange rate models of the seventies :  do they f it out-of­
sample?", Journal of I nternational Economics , 1 4 ,  3-24 . 

M eese, R A  and Rogoff ,  K, ( 1 983b) , "The out-of-sample fai lure of empirical exchange rate models :  
sampling error or misspecificat ion?", in J Frenkel (ed) , Exchange rates and i nternat ional 
macroeconomics , Chicago , N B E R  and University of Chicago Press. 

M urphy, J J ,  ( 1 986) . Technica l a nalysis of the futures mar1<ets ,  New Yor1<: New Yor1< Institute of Finance. 

Plummer, T, ( 1 989) , Forecast ing f inancial mar1<ets, London:  Kogan Page . 

Poterba, J M and Summers ,  L H ,  ( 1 987) . "Mean reversion in stock prices : evidence and implications·. 
u npublished paper, Harvard Unive rs ity , revised M arch 1 987. 



Pring , M J, ( 1 985) , Technical analysis explained, 2nd ed�ion, New Yol1< :  McGraw-Hil l .  

Robert Fleming & Co, Foreign Exchange, Summer 1 988 . 

Siegel ,  S ,  ( 1 956) , Non-pa rametric stat istics for the behavioural sciences, McGraw-Hi l l .  
I 

Shiller, R J, ( 1 98 1  ) ,  ·oo stock prices move too much to be justified by subsequent changes in 
dividends?·, American Economic Review. 62 , 421 -436. 

50 

Shiller, R J ,  ( 1 984) ,  ·stock prices and social dynamics·, Brookings Papers on Economic Activ�y. 2 ,  457-
.. 98. 

Steckler, H 0, ( 1 987) , ·who forecasts better?·, Journal of Business and Economic Statistics,  5 ,  1 55- 1 58 

Withers, H ( 1 897) , ·Facts vs economic theories·, Bankers' Magazine, January-June , 33 .  



Bank of England Discussion Pa pers 

Title Author T1tle Author 

1 -5,  8, There papers are now ouJ of print, buJ 39 The relat.ionsh1p between M J Dlcks 
1 1 - 1 4, photocopies can be obtained from employment and unemployment Hatch 
1 6- 1 7, University Microfilms lnterfllJtioTJOl 
1 9 -22 (see below). 40 Chan.s and fundamentals JJl the M rs H L Alien 

foreign eJtchange mari<et M P  Taylor 
6 ' Real ' national saving and its sectoral C T Taylor 

composition A R Threadgold 
Technical  Series 

7 The direction of causality between the 
exchange rate, prices and money C A  Enoch 

1 - 1 1  These papers art 110w ou/ of print, 
9 The sterling/dollar rate in the floating buJ photocopies can be obtai.ud 

rate period: the role of money, prices from University Microfilms 
and intervention I D  SaviUe flllerfllJtioTJOl (su �low) 

1 0  Bank lending and th e  money supply B J Moore 1 2  Th e  development o f  expectations 
A R Threadgold generating schemes which are 

asymplotically rational K D Pauerson 
1 5  Influences on the profitability of 

twenty-two industrial sectors N P Williams 1 3  The arch model a s  applied to the 

1 8  Two studies of commodity price 
study of international asset mari<el 
volatility R R Dickens 

behaviour: 
Interrelationships between 1 5  International comparison of asset 
commodity prices Mrs J L Hedges mari<et volatility: a further 
Shon-run pricing behaviour in application of the ARCH model R R Dickens 
commodity mari<ets C A  Enoch 

16 A three sector model of earnings 
1 9  Unobserved components, signal behaviour D 1 Mac.k.ie 

extraction and relationships between 
macroeconomic time series T C Mills 17 Integrated balance sheet and flow 

accounts for insurance comparues 
23 A model of the building society sector 1 B Wilcox and pension funds Raymond Crossley 

24 The importance of interest rates in five 1 8  Optimal control of stochastic non- S G Hall 
macroeconomic models W W Easton linear models I R Hameu 

M J Stephenson 
25 The effects of stamp duty on equity 

transactions and prices in the UK Mrs P D Jack son 1 9  A multivariate GARCH in mean S G  Hall 
Stock Exchange A T O'Donnell estimation of the capital asset pricing D K Miles 

model M P  Taylor 
26 An empirical model of company shon- Ms G Chowdhury 

term fmancial decisions:  evidence C J Green 20 The interest elasticity of consumers ' 
from company accounts data D K Miles expenditure M J Dicks 

27 Employment creation in the US and I M Michael 21 Modelling the flow of funds D G Barr 
UK: an econometric comparison R A  Urwin K Cuthben.son 

28 An empirical model of companies' 22 Econometric modelling of the 
debt and dividend decisions :  evidence Ms G Chowdhury financial decisions of the UK D G Barr 
from company accounts data D K Miles personal sector: preliminary results K Cuthben.son 

29 Expectations, risk and uncertainty in 23 Breaks in monetary series S L Toppmg 
the foreign exchange mari<et: some with S L Bishop 
results based on survey data M P  Taylor 

24 Modelling money market interest J S Hemming 
30 A model of UK non-<>il ICCs' direct rates D G Barr 

investment E J Pentecost 

32 The demographics of  housing demand; 25 An independent error feedback 
household formations and the growth model of UK company sector asset D G Barr 
of owner-<>ecupation M J Dicks demands K Cuthben.son 

33 Measuring the risk of financial 26 A disequilibrium model of building S G  Hall 
institutions'  ponfolios : some society mongage lending R A Urwin 
suggestions for alternative techniques S G F Hall 
using stock prices D K Miles 

34 An error correction model of US 
consumption expenditure I R Hamett 

35 Industrial structure and dynamics of 
financial markets; the primary 
eurobond market E P Davis 

36 Recent developments in the pattern of 
U K  interest rates D K Miles 

37 Structural changes in world capital 
markets and eurocommercial paper J G S Jeanneau 

38 Stockbuilding and liquidity: &ome 
empirical evidence for the T S Call en 
manufacturing sector S G B  Henry 

• These papers are no longer available from the Bank, but photocopies can be obtained from University Microfilms International, at White Swan 

House, Godstone, Surrey R H9 8LW. 




	dp40_0001
	dp40_0002
	dp40_0003
	dp40_0004
	dp40_0005
	dp40_0006
	dp40_0007
	dp40_0008
	dp40_0009
	dp40_0010
	dp40_0011
	dp40_0012
	dp40_0013
	dp40_0014
	dp40_0015
	dp40_0016
	dp40_0017
	dp40_0018
	dp40_0019
	dp40_0020
	dp40_0021
	dp40_0022
	dp40_0023
	dp40_0024
	dp40_0025
	dp40_0026
	dp40_0027
	dp40_0028
	dp40_0029
	dp40_0030
	dp40_0031
	dp40_0032
	dp40_0033
	dp40_0034
	dp40_0035
	dp40_0036
	dp40_0037
	dp40_0038
	dp40_0039
	dp40_0040
	dp40_0041
	dp40_0042
	dp40_0043
	dp40_0044
	dp40_0045
	dp40_0046
	dp40_0047
	dp40_0048
	dp40_0049
	dp40_0050
	dp40_0051
	dp40_0052
	dp40_0053
	dp40_0054
	dp40_0055

