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ProStick vs Candlestick
comparing trading strategies
using closing and modal prices
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Subject Matters

PROSTICK VS CANDLESTICK

A COMPARISON OF TRADING STRATEGIES USING MODAL POINT AND CLOSING PRICE DATA
by Quincy Chi-Fai Chan and Terence Tai-Leung Chong

Quincy Chan and Terence Chong use
ProStick modal data to asscss the per-
formance of moving average and relative
strength rading suramgie:a.-“ trading
rules based on modal point data were 1o
perform better than those based on clos-
ing price data, then it may mean that pre-
vious research which had concluded
&g:‘ii!'lﬁl rechmical il.l1il.r}':5‘|:1 [a|11| in Fvowr
of the efficient marker hypothesis) may
need to be revisited.

A cademic studies abour technueal erading
rules are lrgely based on closing price
dara. In this artiele we introduce the
Prodock, a new charnng method that is
based on the candlestick. The candlestick
carries four picces of marker information:
the cli:uﬂ.ing\ high, Tewa, und -;_']l:-_t;in:q r\rici:s
(OHILL j A P'I'clhl:l;:ls PECSCEvES the basic Fl_,'.il
wires of the candlestick, but also containg the
actve range {a price interval which contains
aboue T4 of the ransactons), the extreme
tails (the top and botom extrene prces
which contaim about 3% of the ransacoons)
and the modal point {the daily heaiest trad-
ing, price). For the purposes of compatison,
a ProSick and a candlestick chart are shown
in Figure 1.
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Figure 1. Candlestick and ProStick

The truding rules

W compare the performance of smple
mowving average (ShLA) and relative steength
index (R5I) trading steategics based on
(ProSock) modal poine and closing price dar
from the Hang Seng Index {see box).

SMA rules are widely studied (Lakonishok
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Modal poinr dara for the Hang Seng Index
{H5I) from 30 june 1999 to 2 faly 2002 i5
analvzed. The sample size 15 738 afer holi-
days have been excluded, For comparison,
the daily closing price of the HSI over the
same penod will also be scamined. Table 1
reporits the summary statistcs for the daily
returns approximated by the log firse dif-
ferences of the HST using closing price
and modal point,
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Table 1. Summary statistics for the log
firge differences of the HEI using clos-
ing price and modal point

Froan Table 1, it can be seen that the mean
daily peturng are slightly negative, The
standard deviation of daily reparns for
closing price and modal poine are (0172
and 00163 respecovely. The skewness and
kurtosis are also computed. The skewness
figures in Takle 1 coincids with the results
in Hudson et al. (1996) and Mills (1997,
who found skewness ranged from 20,43 to
(.31 in ocher stock markets, The kurtosis
for daily returns i= close to 5 in hath dara
gets, As a result, the distrbudon of the
IT31 returns is somewhat leprokuric,
which agrees with the findings from ocher
atock ekt s,

and LeBaron, 1992 LeBaron, 1998: Brock,
Coutts and Cheung, 20007, The ™-day SMA
ab time t3s given by the following expression:

:'[ P (i),
i=t=M +1

SMA y (1) =

Zl--t

Where i1 15 the price of the index ar time i
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and N 15 the windowr width of the moving
average. o give an in-depth companson of
profitability, the 5-, 10w, 20-, 50, 150-, 2041
and 25-day MAz are i;nvcs:ignrad.

The trading signals ar time 1 can be defined
as follows:

Buy i F ALk = SMA (0 and P (T- 7] <3MA yt- 1],

Sell ¢ P Itk < SMA (1) and P (1= 1) > 5MA 4 (t= 1)

Therefore, a buy signal ar date ¢ will be gen-
erated when the poce crosses the moving
avernige from helow Conversely, when the
[rtice penetrates the moving average from
abowe, a sell signal [s rriggesed.

Wi also study the profitability of RST trading
stratepies (Wilder, 1978}, The N-day R5[ ac
tirng t is defincd as:

R AP =0 Pil= = BB IP A= 2R IR 1)
BE e —2 = fin
" TG P = = R Emf= 1]

Where | x| denetes che absolute value of x,
Lirtis an indicator function which equals one
when rhe statement inside the bracket is wrue
andh cquals zero otheroise, N is the window
width of the RS, The somller che value of
M, the more sensiove the osdllstor becomes
and the higher its volanliny will be. In this
articke, the 9-, 14-, 21- and 28-day RSIs ane

examingl

A stock or index is eonsidered oversakl if its
ES1 15 below 30, whereas 11 is considered
owverbought if its BS1 s above 70, A reading
of 100 implies a non-decressing poce move-
ment, whireas a reading of 0 implics o non
incrensing price movement, A reading above
1 implics a bullish marker whereas o teading
bebow 50 unplics a beansh marker. The orad-

Buy : RS| 5 [t} = S0and RS| 4 [t— 1) < 50,

Sell : RSl y {t) < 50and RSl y (t— 1) > 50



ing sipnal at time ¢ can be defined as follows:
Therefore, a buy sipnal at dare ¢ will be trig.
gered when the BSL crosses 50 from below:
Conversely, when the B3I penetrates 50 from
ahowe, a scll signal is generated.

The returns feom the SMA and RST rules are
compared to the reparn from a buy-and-hold
rule. For the simple buy-and-hold serategs,
the HSI 15 purchased at the beginning of the
period and sobd at the end of the period. We
use the closing prices for the caleuladon of
the return [the result should not be materially
diffezent o that of using maodal poing and
the remura from the simple buyv-and-bok]
strategy is considered our benchmark et
Fallowing Leung and Chong (2003), the per-
formance of a trading rule is evalnared in
rerms of the annualized rate of return, Since
there are about 250 trading days each year,
the antualized rate of return is defined by:

R=[14+ 1M1+ FH+ rd (14 1l T =1,

Where m is the number of transactions in
the sample; K is the annual rate of neturn;
S and B} are selling and buying prices

501,
B

T+r1 =

respectively in the jth transaction; and T is

the number of trading days in the sample,

T berter assess the profitabilivy, the anmual
cransaction costs are incleded. The znnual

rate of transaction cost is given by:

Annual rate of wansaction cost (ATC) = mx cx

Where ¢ is the percentage cost for each
mranzacton. We employ ¢ = 0.25% per eom-
plete transaction. Afrer geng the annoalized
transaction cost, the annoualized adjusted rare
of return (AR} is defined as:

AR =R - ATC.

Resulis and conclusion

I this section, we study the investment
remurns in the case whese short selling is
allowed. Table 2 summarizes the results.

Comparing the owo data sets, with the excep-
tion of 3MAy 5 , returns are all positive. For
the SMA rules with closing price data, the
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annual rate of wonadjested return 15 masi-
mizeel at SMA ;, which s 38,950, For maodal
point data, the highest return is also obtained
by SMA,,- The terurn for SMA , is 32.23%.
Annual adjusted returns range from -2.94%
o 24,19% for modal point and from -4.23%
o 30.14% for elosing price data, Comparing
the peofieability of applying SMA cules to
two different data sers, with the exception of

Table 2. Annual rate of return with short selling

April 2004
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“SMA RULES BASED ON MODAL
POINT DATA OUTPERFORM
SMA RULES BASED ON
CLOSING PRICES.

S, modal point date penerites 2 higher
return. Evident Iy, SMA tules hased o modal
ponnt data cutperform SMA rules hased on
closing priccs.

Table 2 also repores the annual adjusted
return for SMA mading rules, mking inm
aceount transaction cose. The results based
on chosing price data sugpest thar the best
window size is 10-days for the SMA :Tsu!ing
rule. Retuens ave positive for all window sizes
except ShLA 2, which is -4.23% per vear.
The 5MA wading rule cleary outperforms a
simple bur-and-hold reading steategy

For the RSI rrading rule, using the closing
price data, the unadjusted rerorn 15 24.67%
per year for B3l 4. The reourn for RS1, is -
1.51% per vear, MNote thar the anneal return
genetated Iy modal poant data is higher than
thar generared by closing price data for RS1,
and R5[5;. The RSl based on modal point

data generates a return of 30,19% per year

However, closing price data outperforms
modal point data for RS1, and RS, Note
that the RST returns are all positive and high-
er than the bov-and-hold reare in both data
sets, with the exceprion of K5k,

In conclusion, this arocle introdeces the con-
cept of modal poine into the research liners-
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ture, We compare the profirability of certain
trading rules based on eloging price and
miodal paint daea, 1k 33 Found thae SMA and
RS rules ourperform simple bey-and-hold
tactics for both closing price and modal
point dats, Moreowver, SMA rules based on
modal point dama generare higher returns
than those based on closing price daea,
wheress the resulr is mixed under the RS1
rule. Finally, SMA wrading rules with a smaller
window size tend o generate g highee annual
repurn. Onr findings suggest that using clos-
ing price dara for SMA wading scraregies may
noe be ai profirable as using modal poine
data. Thiz may also mean that previous stud-
it which support the efficent marker
hypothesis may need to rewrite cheir resules if
madel point data were o be used for the cal-
culaton of remrmns instead of closing price
dara. Given the important implication of our
results, the extension of ouwr analysis oo other
trading rules iz worth further exploration.

Quincy Chi-Fai Chan, Bank of China,
and Terence Tai-Leung Chong,
Department of Economics, The Chinese
University of Hong Kong

We would like to chank ProSticks Internatonal

Haldings Limited for the provision of software
and modal peine data
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