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Abstract

fn recent vyears Japanese candlestick charrs have come
inta use in this country. This study used candlsastick
charts In simulated trading of cotton futures from 1973
to 1990. While candlescick chartists clain that
candlestick patterns Can pradict turns ig the market,
statistical tests reported in cthis paper indicatas
ptherwise. Even though this study produced no
conclusive evidence that candlestick pattarns have
pradictive value in rphe Sotton Ffutures markest, we
scrongly feel that further study is needeq,

Introduction

Traditional methods for charting futuras prices in the
fnited Statas use‘point—and—fiqure Or bar charts. Thase
charts are a major element of technical trading systems
used by brokers, investors, apq hedgers. a technicat
rrading system is an dpproach o the market which relias

" on the belief that the best information on future market

 direction is the past history of the price itself,
While it is a widely held belisf that price movements in
futures markets are random, and therafore impossible to
predict accurately, Several receant studjes have produced
results which tend to suggest Otherwise (Neftci and
Policana, 1984; Lukac, et. ai., L986: Elam,and Vaught,
¥999) .

‘Recently, a new chart has been introduced into limited
ase. in this country--the Japanese candlestick chart.
While they are new in the United States, candlestick

" charts are cartainly not new. Japanesa price charts are
’bélkieved to have originated with the Japanese rice
_markst around 1750, Although the Japaness were not the

S evolved from line charts which wers
used. for the first rice charts (Nison L991ia,p:; 19925,
Shimizu  published the first book in  English on
fandlestick charts ip 1935, Since  that time,
lesticks have increased in uUse in this country.

"Was the first American to parform serious research
ndlestick charts and js still the nation‘s leading
. On the subject, His books, articles, and
tlets dealing with candlastick analysis were heavily
on. for this study (Nison 1991a,b; 1992;.

izu to identity candlestick patterns in
Williams (1991} identified
1ndj bullish and bearish pattern, and
ded~th§ change jin price one, three, and seven days
Based on candlestick theory,
e shquld decline after sell signals and increase
] found that sope

e'i frratic apg vague for trading with any
.Qt eftectlveness. He did, however, fael that
€XS warranteq further study.

candlestick research by
to answer the question: Do candlestick
as- a “hole, have any significant predictive

markat? Thirteen
ééﬁttErns (seven bearish ang six bullish)

- Using daily cotton futures price data for
973-199p .

Candlestick Patterns

6§a#tanS show the relationship betwesn the
2% Prices of 4 single day of trading. The
5 Ween the °pen and the close of the day is
e This is referred to

candlestick. Figure |

fach line represents a period of trading. This study
dses daily data, but candlastick charts can also be usad
for weekly or monthly periods. r¢ the open is higher
than ths close, the real body is colored black (Figur=
Ly, If the open is less than the close, the real body
ls clear or white, The diffarances between the ras)
tody and the high and low are rapresented by straight
Lines refearrad to as the shadows of the candle, The
7arious candlestick patterns are identified in Nison
{t991a,p). Two examples of candlestick patterns are
Zhe bearish hanging man angq the bullish engulfing
gattern (Figures 2 and 3).

Candlestick patterns can be divided into twg categories-
“f2versal patterns and continuation patterns.. A
Te@versal patten indicates that the direction of tha
market is about to change, whersas 4 continuation
fattern indicates that the markat is Likely to continue
moving in  the same- direction as breviously. For
Lastance, a Zontinuation pattarn in an uptrend indicatas
zhat the markat will continue to move up. If a trader
03as a buy positien in the market and a continuation
vattern occurs, the trader should continus to hold the
Buy position in anticipation of further price increasa.
This study deals only wig reversal patterns. A
f8versal pattern is interpratad by a candlestick
tachnician as indicatinq that the markst is at, or near,
3 top or bottom. If a markat 1is in an uptrand, and a
fevarsal pattarn occurs, this indicates that the market
i3 likely to teverse direction and movea lower. After
formation of 3 teversal pattern, a position can be taken
ln the macket at the open price aon the following day.

The bullisn candlestick pattarns that we identifiad inp
this scudy are: hammer, engulfing pattern, morning
Star, piarcing line, doji star, and tweezer bottom: and
the bearish patcterns are: nanging man, engulfing
pattarn, dark cloud Cover, upside Ja0 two crows, avening
Star, shooting sStar, and tweezer £oo. While Nison did
not stipulate tha length of the trend that validates a
Ccandlastick pattern, he did make it clear that a
significant trend present in order for 2
candlestick reversal battern to be valid. In this
rasearch, trand is defined in two ways. The first is to
stipulate that ay) valid bullish candlestick patterns
MUSt De pracaded 0y a downtrend in cotton futures prices
of 33 per 1np bounds (cwt) or more ovar 3 five-day
period. In contrast ajj bearisnh signals must be
braceded by an uptrend of $3/cwt or more Over five days.
This method of identifyinq trends limits wvalid signals
Lo periods of large price movement in a short amount of
time. This produces signals that follow "spurts" in the

The second method of identifyinq trands consists of
extending the trend length to 20 days and increasing the
required price move to $6/cwt. Bullish signals stiil
require a downtrend and bearish signals require an
uptrend. This method produces signals after longer,
More consistent trenpds in the markst. William’s study
did not require these trends for wvalid candlestick
patterns. The inclusion of the trends in this study
will decreass the rtotal number of candlestick signals
bar contract, and, according to Nison, will help
increase the reliability of candlestick reversal
patterns.

Data Collection and Pattern Recognition
___*_____.._“__________,_______Qﬂ_____

candlestick patterng discussed above were
programmed individually in the MetaStock tachnical
trading analysis program. (MetaStock Professional 3.0
is a computer program used to develop personalized
trading rules and to calculate profits/losses from these
rules--available from Equis International, Salt Lake
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city, UT.) The MetaStock program grouped all buy and
cell signals together and searched each cotton contract
from 1973 to 1990. The program first checked for a
trend (as defined previouslyj. Whenn a trend was
identified, the MetaStock program then determined if a
candlestick signal followed that trend. Signals that
followed these trends were considered valid and
MetaStock marked the date on which the signal cccurred.

Signals were._marked on_an windicator" chart that was

efficiency because 11 uses past prjig
to predict future price movement Lee

The hypothesis to test weak-form p

cstated as follows: Can the trading :rk
above the return tc risk? (Lukac'gty
return tc risk refers to the idéa
positively correlated to the risk invg}:
the riskines; of an investment increag

return must increase in order to attrass

[ This
cell signal
jdentified.
the default

displayed with the price o&ts (FiguTe

indicator chart plotted a value of -1 when 2
was identified and +1 when & buy signal was
Days on which no signal occurred were given

value of zero.

By analyzing the indicator chart, we recorded the day
that each signal occurred and transferred this date into
a spreadsheet containing the sane contract that
MetaStock analyzed. Buy signals Were marked in the
spresdsheet with +1 and sell signals were marked with

—-1. This process was repeated twice on each contract--
once for buy and sell signals after the 5-day trend, and
once for buy and sell signsls following the 20~-day
trend. The spreadsheet was then used to calculate price
changes for every date that wss preceded by +i OFY -1 (&
puy or sell signal occurred on ¢nat day). Price changes
were calculated 3, 7, and 14 o6ays later.

cotton futures trade five contracts: March, May, July,
October, and December. Becauce futures contracts which
trage at the same time are ciosely related in price

movemnent, & method had to be Gevised to move from One
contract to another without holding & position in two
contracts &t once. Wwe considered developing &
continuous contract that could bLe easily analyzed
(Pelletier, 1983); but the prices from such & contract
are weighted averages of prices from two contracts and
thus are not actual prices treded in the market. Ma,
Mercer, and Walker (1992) state that there is no good
method of converting futures prices tc & continuous
contract for technical analysis. But the authors alse
state that the best method of theose svailable involves

switching from contract to contrac

simply t on the first
delivery day of the contract. This is defined for
cotton contracts as the first business day of the

For instance, if we held a position in
the first day oi March, we

contract month.
the March cotton contract on

would liguidate our position and move to the HMay
contract andé wait for the next signal. The May contract
was traded until May 1lst, a period of twc months. Thus,

or +three-month
The drawback to

each contract was traded fer a twoe-
period while the contract was "nearby."

this methoé of continuous contracting i=  that
transaction fees are increased as €ach contract is
roiled over imte the nearby contract. This 1is,

very reslistic method of trsding for large
such as large independent traders or
{Lukac et. &l., 1986 .

however, &
volume tTrascers,
futures fund managers

Market Efficiency

Market e:ficiency refers to the abiiity of & market to
refiect new information guickly andé i
changes. rfficient markets are 2 necessity for firms
that base mansgement decisions on market prices.
markets become non-efficient, the docr for profits from
technica: trading is opened. 1f irading technical
signals, such as candlesticks, cen yield profits
cignificantly above zero, then pricing is not efficient
in the market.

an efficient market was defined by Fama (1870) as =&
market in which the price fully refiecte all information
thst is relevant to the vaiustion of & security. As 8
result, it is not possible for investors to consistently
nountperforn” the market. Outperforming the market means
reslizing & return that ewceeds the market return after
adjustine for transaction costs &nd the risk level
sccepted by the investor. Fama defined three forms of
market efficiency for securjty (er futures) prices.
weak-forn efiiciency means that the price of the
security fully reflects the price and trading history of
the security. Semi-strong form etiiciency means that
the price of the security fully reflects all publicly
available information. strong-formwm efficiency existe in
= marketr inm which the price fully reflects all
informaeticn whether or not it i publicly available.
This study of candlesticks is & test of weak-form market
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Modern concepts of risk are based gp
models such as the capital asset priciy
The CAPM measures risk using the covg

returns of an asset &nd returns of the pagy
by the S&P 500 index), divided by ok
returns of the market. This is caf]ea‘
risk of o

the investment, and is symbolized ¥

b= _COV (K. KJ)_

VAR (R.)

Systematic risk is ‘measured from &
(return on the investment) on K,
minus the riskless {T-bill) rate:

regr
(return on i

R =& + bR, - T-bill rate} -+ error
The intercept term "a" is the estimate of ex
ang if»prjcjng ig efficient, we would expect
§pprox1mately equzl to zero for =& futures
investment. Elam and Vaught (12¢0) used this r
podel toc measure systematic risk for & portfol
futures contracts traded with a technicel trading
{10-day channelj. They found that technical
returne hed & b-vaive not significantly diffe
zero, which indicates that trading commodity ful
no risk in relationship to market movement. Th
any returns significantly higher than ze
constitute significant profits, taking rig]
consideretion. )

am ané veught estimated the excess returns fo
ur-commodéity portfolio, using the a-vslue fron
Qression mogdel. They found excess re
i3 y grester than the expected return of
jecteé the null hypothesis of wea
iency for the four markets comlzined {
soybeans, and sugarj. This conclisj
+ ' with that of some other studies
ding strategies (Neftci zné¢ Policano, 1
1986). in contrast, the rejection

not supportedé by & number:
198

o
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¥
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form efficiency 1is
ies isee references in Kamara,

ZY.

Trading Results

en at the openinc price on the
estick pattern ané the change in p1
a
n

E position was tak
lowi i

fo : a cand

,7, and 14 days later. & position
closed &t the closing price of that cay. The t-valu
test the hypothesis that returns are equal to Zero :
trading canclestick signals je alsc listed. For sal
@ (iarqest n in Table 1}, the critical t-Vv

ercent significance level is j.68 for &
<. % calculated t-value agreater than
criticer t-value is required to reject the

hypethesis of weak-form market efficiency.

e shows that the average chenges in price &
fcllowing & buy signal with 5-day and 20
e S.€1/cwt and $1.17/cwt, respectively. T
owever, are not significant. The average o]
.ilowing sell signals in the same categories
€ The decreases
average F

changes egual
T S.34/0wt. in contrast, the
zfter three days for sell sianals preceded
srend is almost significant in the oppc
som (+S.56/cwt with & t-valuve of 1.38). The
significant t-values suggests that the cc
market efficient fcllowing candles

This finding does not support candles

clzime’ about the predictive value
ick patterns. The +trading returns do
= transactione cost, which would fur
e the calculated t-values in Table 1.

is
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Summary and Conclusionsg
The resultsg of the ¢

Table |,

1973-90,
~tests jp this study  wers Trend, Tradas Perig No. of

] disappointing. When indicator charts wers Comparsad to and Signal T REEUEN bova) s Tradag
N price charts at the outset of this study (Figure 41, it 5-day trend: T
] appeared that Candlestick signals did indeed Accuractely Price 3 days arge
] pradict changes jp price. The resulting Statistical Buy signal 720 .26 2L
5 tests, however, 4iq 10T confirm thig ObSEEVﬂCLOﬁJWVThE Sell signal .23 .74
d remaining question jg- [f~'can01estlck charts cap

pradictmWATKsE movement, what can be dopa L0 take Price 7 days afrer:

advantage of this> Buy signal .81 L.00 13
g Sell signal -.43 ~1.10 17
. Several trading Lools can be Combined witp tandiastick
n analysis (as suggestad by Nison, 1991b}, and this might Price 14 days arftar:
d increase the predictive accuracy of candlestick charts, 8uy signal ~.086 ~.05 id
14 First, a stop-loss order could be used to Sut losssasg Sall signal e .55 43
bl short and allow Profits to pyun This would 2liminats

some of the individual large losses and incresass the 20~day trend:

average profit per trade. Another approach coulgd be to pfice 3 days afrar.

integrate candlestick charts jntg a8 moving averags Buy siqﬁal 47 .30 11

system, adding the requirement that a Candlestick signal Sell signal .35 L.38 41

should be Ffollowed only if jt was consistent witp tha

trading position of 3 moving average systep. Separating Price 7 days aftar:

individual pattarpg from ths buy and sel) Jroups used in Buy signal L.17 1.33 13

this study might also prove useful This woulqd allow Sell signal ~. 34 -.51 12

individual testing of Candlestick patterns and determinas

1f some have more Predicrivea value than octhers.

“for locating the rends

. 1ls better designed to analyze

;ﬁd4candlestick prica

i oowever,

There |is certainly roog
‘system for analyzing candy
,improved. The MetaStock

for more research, hnhgt
2stick patterns needs tao g
somputer prograp was adequarsa
S and patterns, out manuallisy
transferring datas into SDreadsheets of Price data was
time consuming and Cumbersome. A program is needed that
candlestick charts.

Charts, as

4 whole, have any
significant oredictive Yalue in the cotton futuras
‘market ? As analyzad in rnis study, no. We faai,

i howe that future resear

=h might prove otherwisa.
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mhe brilisk epguliing patTiell DECUIE &3 the botion of &
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