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Abstract. Technical analysis is deemed to be an anathema to the modern
finance theory as it contradicts with the efficient market hypothesis,
typically the weak form market efficiency which forbids the utilization of
past prices and trading volume data to predict future market movement.
However, the technical indicator of candlestick trading strategy is widely
applied by traders for short term investment. This study thus investigates
on the predictive power of candlestick charting which concentrates on the
application of continuation patterns in Malaysian stock market from 2000
to 2014. Skewness adjusted t-test is employed to test the statistical
significance of candlesticks’ profitability. After taking into account the
transaction costs, sub-sample, and out-of-sample test, the findings show
that only Falling Window pattern after a prevailing downtrend shows
predictive power with bearish signals indicated significantly during the 5-
day holding period.

1 Introduction

The debating issue revolving around efficient market hypothesis and technical analysis has
yet to be resolved until now. It is proposed that all sorts of readily available information
including the public and private information have been fully incorporated into the prices of
financial assets [1]. Hence, all three forms of market efficiency signify the impossibility to
obtain abnormal returns in an efficient market despite any source of information received.
Technical analysis on the other hand believes that market psychology can be traced by
analyzing market trend through the aids of chart patterns and numerical calculation from
past prices and trading volume data [2]. Technical indicators generate forecasted trading
signals to assist traders in market timing. In particular, technical analysis is rejected by the
weak form efficient market hypothesis which asserts that the use of historical information
to forecast future market movement is useless.

The oldest known form of technical analysis is believed to be the Dow Theory which
can be traced back to 1884. Notwithstanding the continuous criticisms from the proponents
of efficient market hypothesis, technical analysis is indeed widely applied by traders in the
real time securities market. Positive evidence which supports the application of technical
analysis are even been accumulated [3, 4, 5, 6, 7]. Recent findings from behavioral finance
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which show that investors do not always make decision rationally has added value to the
practice of technical analysis method [8].

Among all the technical indicators, the Japanese candlestick charting is one of the
most popular trading rules which is time-tested since 1700s in the Japanese futures market
for commodity. Its popularity is even highlighted in the present time with the inclusion of
candlestick charting technique in every real time technical service providers. In fact,
candlestick charting technique acts as a leading indicator with its capability to provide
trading signals earlier than other technical indicators. Besides, the flexibility and versatility
of candlestick charting is underscored with its ability to function as a stand-alone technique
or to combine with other Western technical indicators [9].

Mixed results are obtained for the studies on candlestick charting whereby negative
evidence towards the predictability of candlesticks is gained on DJIA stocks [8], in the
Japanese equity market [10] and for Brazilian stock market [11]. As the effectiveness of
candlestick charting has been proven empirically in the Taiwan stock market [12, 13, 14,
15] while positive evidence is provided for the European stock market [16, 17] and even in
China [18], there is no known research in the past that has tested specifically on the
predictability of continuation patterns. The significance of continuation patterns shall not be
ignored even though it might not be as profitable as the reversal patterns. While reversal
patterns typically allow traders to gain windfall from trend reversal signal with the concept
of ‘buy low and sell high’, bullish continuation patterns on the other hand provide
continuous buying signals which shall allow investors to hold their stocks longer before
selling them at the optimal price to increase the probability of gaining higher profit while
bearish continuation patterns function as persistent short-selling signals.

The controversy of candlestick trading strategy with the weak form market efficiency
leads to a research issue which is worth study. In the context of Malaysian stock market, it
was mentioned that the application of candlestick charting technique is deemed to be very
suitable as it is observed to exhibit short term rallies followed by short term corrections
with trading cycle ranges from three to fifteen days [19]. Therefore, this paper focuses
solely on continuation patterns which have been overlooked by past researchers by
examining the predictability of candlestick continuation patterns in Malaysian stock market
from one day until fifteen days holding period.

2 Candlestick charting

Candlestick charting is formed from the opening, high, low, and closing price as shown in
Figure 1. A white candlestick represents a bullish signal, whereas a black candlestick
indicates a bearish signal. Candlestick patterns require a definite trend prior to the pattern to
enable future market direction to be forecasted more accurately [9]. Continuation patterns
are formed from a sequence of single line candlesticks. According to the Sakata Method,
continuation patterns represent a time of rest in the market [20], which thus suggest that the
prevailing trend shall persist. The common continuation patterns are identified from
practitioner books [9, 19, 20] and documented accordingly in Table 1.

High = | Uoner shad 4 + High
Close =+ pper shadaw + Open
- Real Body d
Open + | - + Close

Lower shadow =
Low =+ + Low

Figure 1. Single line candlesticks.
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Table 1. Continuation patterns.

Co;g?tz::on ::2::; Characteristics Signal
Falling Window Downtrend | The first and second day can be made up of any basic candles with | Bearish

—.— short or long line except for Four-Price Doji. A gap appears

. between the first candle’s low with the second candle’s high.

Rising Window Uptrend The first and second day can be made up of basic candles with | Bullish

0 short or line except for Four-Price Doji. A gap appears between the

: first candle’s high with the second candle’s low.

Separating Lines- Downtrend | The first day is a white candlestick. The second day is a black | Bearish

LI ' i candlestick with the same opening price as previous candlestick

T l and then closes lower.

Separating Lines+ Uptrend The first day is a black candlestick. The second day is a white | Bullish
candlestick with the same opening price as previous candlestick

Pl . and then closes higher.
On Neck Downtrend | The first day is a black candlestick. The second day is a white | Bearish
ar candlestick which opens below the low of the previous day and
n Il closes at or near the low of the first day’s black candlestick.
In Neck Downtrend | The first day is a black candlestick. The second day is a white | Bearish
Y = candlestick which opens below the low of the previous day and
closes at or above the low of the first day’s black candlestick.
Thrusting Downtrend | The first day is a black candlestick. The second day is a white | Bearish
1 | candlestick which opens at a lower price than the low of the first
. day and closes within the body of the first day’s body, but still
below the midpoint of the first day’s black candlestick.
Two Black Downtrend | The first day is a black candle with opening price gaps lower from | Bearish
Gapping Candles the previous candle. The second day is also a black candle with
L opening price below prior candle’s opening but higher than its low
] M and with closing price below the prior candle’s closing.
Side-by-Side Downtrend | The first day is a long black candle. It is then follow by two | Bearish
White Lines- consecutive small white candles of similar size that gap below the
e . first day’s black candle.
cica
Side-by-Side Uptrend The first day is a white candle. It is then follow by two consecutive | Bullish
White Lines+ small white candles of similar size that gap above the first day’s

] white candle.

.

Ll

3 Data and Methodology

The main sample encompasses a total of 420 firms from 3 January 2000 to 30 December
2011 for in-sample analysis while the out-of-sample test utilizes a different set of data
which are not reused in the in-sample data from 3 January 2012 to 31 December 2014 and
comprises a total of 422 companies. The sub-sample test on the other hand only includes a
total of 59 companies with average trading volume that exceeds one million unit shares
from 2000 to 2007 after withdrawing the crisis period of 2008 to 2009 and post-crisis
period from 2010 onwards.

The whole study is conducted based on three steps research design [15]. Firstly, all
possible candlestick patterns that occur within the sample period is scanned and recognized
with Candle Scanner software. Secondly, a three-day simple moving average (SMAj;) over
six inequalities is employed to identify trends prior to the occurrence of patterns:

MA;t) =[P (t-2)+P(t-1)+P(t)]/3 (1)
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A set of inequalities is defined to help identifying market trends with acceptance of at most
one violation of the inequalities. A downtrend is detected on day t when:
MA; (t—6)>MA; (t—5)>...>MA; (t—1)>MA; (1) 2)

Whereas an uptrend on day t is defined as:
MA; (t—6) <MA; (t—5)<... <MA; (t— 1) <MA; (t) 3)

Thirdly, the stock returns is measured as the natural logarithm of the closing price on day t
+ n divided by the opening price on the day following a continuation pattern computed as:
Returns = In (Cy4, / O1) 4)
,where n=number of holding period

As candlestick trading strategy is more suitable for short term investment, thus this
study examines the raw returns of candlesticks rather than the abnormal ones. The stock
returns is computed based on a buy-and-hold investment strategy and it is assumed that a
trade is simulated at the opening price on the day following a continuation pattern and then
sold at the end of the closing price after holding for a specific holding period. The
profitability of continuation patterns is measured from 1-day until 15-day holding period to
observe the predictability besides determining the effective holding period of continuation
patterns in the context of Malaysian stock market. Binomial test is used to test the null
hypothesis Hy: p=0.5 for the true returns rate of candlestick while skewness adjusted t-test
is employed to test the null hypothesis Hy: p=0 for the average returns with the formula
stated below:

tw =0 [s + (1/3)(y)(s”) + (1/6n)(y)] )

,where s = standard mean of returns and y = estimated skewness of returns.

A transaction cost of 1% is assumed in this study as stated under Bursa Malaysia which
includes the brokerage fees, stamp duty, and clearing fees. The continuation patterns have
correctly predict the direction of price movement if positive returns rate is obtained by
bullish continuation patterns while bearish continuation patterns show negative returns rate.
Meanwhile, a prevailing uptrend and downtrend is required for bullish and bearish
continuation patterns respectively in order to confirm the predictive power of continuation
patterns.

4 Empirical Results

4.1 Candlestick statistics

The statistics from Table 2 show that Falling Window is the only continuation pattern
which has obtained significant bearish rate of more than 50% both before and after trend. It
shows that Falling Window is more effective in reflecting bearish signals during the 10-day
holding period as the highest bearish rate are recorded simultaneously at 51.50% before
trend and at 52.30% after downtrend. It is also noticed that continuation patterns with trend
identification are more effective in revealing correct signals as the true returns rate have
increased following by a prevailing trend.

4.2 Comparing bearish continuation patterns

Table 3 shows that prior to trend, negative returns are attained more often during the 9-day,
10-day, and 11-day holding period while bearish signals tend to be reflected by bearish
continuation patterns more frequent on 5-day holding period after a prevailing downtrend.
Higher returns rate tend to indicate greater strength of signals. In overall, the bearish



SHS Web of Conferences 34, 07009 (2017) DOI: 10.1051/shsconf/20173407009
Fourd 2016

continuation patterns reflect stronger bearish signals after trend as compared to before trend
as shown from higher magnitude of negative returns rate obtained after a prevailing
downtrend. However, only the predictive power of Falling Window as bearish continuation
pattern is found to exist after a prevailing downtrend. Bearish signals are shown
significantly from negative returns obtained by Falling Window in both the in-sample and
sub-sample test with both concentrating on 5-day holding period.

Table 2. True returns rate of continuation patterns before and after trend from 2000 to 2011.

Continuation Before trend After trend
Patterns No. 1 day 5 day 10 day 15 day No. 1 day 5 day 10 day 15 day
Bearish Rate (%):
Falling Window 16803 39.43 50.54 51.50 50.49 5088 4139 51.73 52.30 49.98
[0.00]%** [0.16] [0.00]%** [0.20] [0.00]%** [0.02]** [0.00]%** [0.99]
In Neck 22 45.45 59.09 59.09 59.09 16 50.00 62.50 62.50 62.50
[0.83] [0.52] [0.52] [0.52] [1.00] [0.45] [0.45] [0.45]
On Neck 276 36.96 50.72 51.45 52.90 148 37.84 4324 4527 49.32
[0.00] %+ [0.86] [0.67] [0.37] [0.00]%** [0.12] [0.28] [0.94]
Efg;‘s'f‘““g 279 30.11 41.94 4552 48.03 101 32.67 4455 41.58 40.59
[0.00]*** [0.01]%** [0.15] [0.55] [0.00]*** [0.32] [0.11] [0.07]*
Thrusting 340 39.12 45.59 50.59 4735 196 4133 41.84 48.47 45.92
[0.00] %+ [0.12] [0.87] [0.36] [0.02]** [0.03]%* [0.72] [0.28]
Two Black 1642 4525 51.40 51.46 50.00 846 4385 48.94 50.83 49.53
Gapping Candles
[0.00]*** [0.27] [0.25] [1.00] [0.00]*** [0.56] [0.65] [0.81]
Bullish Rate (%)
Rising Window 13231 35.63 42.80 41.93 40.77 3123 37.24 43.42 39.35 39.58
[0.00] %% [0.00]%*x [0.00]%* [0.00]%** [0.00] % [0.00] % [0.00]%x* [0.00] %%
ifgj;j““g 197 37.06 51.78 45.18 46.70 93 41.94 53.76 43.01 4839
[0.00]%** [0.67] [0.20] [0.40] [0.15] [0.54] [0.22] [0.83]

Bearish rate is obtained by dividing the number of bearish signals (Returns < 0) by the total observed signals (No.) while bullish rate is derived by dividing
the number of bullish signals (Returns > 0) by the total observed signals (No.) and presented in percentage form. The p-values for Binomial test are
provided in brackets. * Indicates statistical significance at 10% level, ** at 5% level, and *** at 1% level.

Table 3. Significant returns rate of bearish continuation patterns in various samples.

Returns rate for different holding period (%)

Bearish Before trend After downtrend
. . Out-of-
Co];];:re\l::‘tslon In-sample Sub-sample sample In-sample Sub-sample Out-of-sample
(2000-2011) (2000-2007) (2012- (2000-2011) (2000-2007) (2012-2014)
2014)
4-day -3.16 (0.07)* 5-day -4.10 (0.09)*
In Neck 5-day -3.34 (0.06)* 7-day -5.52 (0.08)*
6-day -4.05 (0.05)* 9-day -6.83 (0.03)**
7-gay -4.92 (0.03):* 10-day -6.15 (0.06)*
8-day -4.29 (0.08)
9-day -5.48 (0.03)**
10-day -5.50 (0.03)**
4-day -1.25 (0.00)*** 12-day -3.45 (0.08)*
On Neck 5-day -1.24 (0.00)*** 13-day -3.28 (0.10)*
6-day -1.46 (0.00)***
9-day -1.20 (0.02)**
10-day -1.33 (0.01)**
11-day -1.38 (0.01)**
12-day -1.17 (0.05)**
13-day -1.20 (0.06)*
14-day -1.16 (0.07)*
15-day -1.30 (0.04)**
4-day -1.05 (0.00)***
Two Black 5-day -1.20 (0.00)***
Gapping 7-day -1.18 (0.00)***
Candles 8-day -1.24 (0.00)***
9-day -1.32 (0.00)***
10-day -1.40 (0.00)***
11-day -1.28 (0.00)***
12-day -1.15 (0.00)***
14-day -1.00 (0.00)***
15-day -1.00 (0.00)***
Falling 9-day -1.00 (0.00)*** 5-day -1.18 (0.00)*** 4-day -1.09 (0.00)***
Window 10-day -1.04 (0.00)*** 5-day -1.78 (0.00)***
11-day -1.04 (0.00)*** 7-da -1.12 (0.00)***
11-day -2.23 (0.07)* 11-day -3.10 (0.08)*
Thrusting 12-day -2.52 (0.06)* 12-day -3.31(0.07)*
15-day -3.14 (0.04)** 15-day -3.58 (0.09)*
Separating 7-day -2.61 (0.08)*
Lines- 8-day -3.36 (0.06)*
&i;g{;‘if 3-day  -5.50 (0.08)*

The p-values of skewness adjusted t-test are provided in parentheses. * Indicates statistical significance at 10% level and ** at 5% level.
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4.3 Comparing bullish continuation patterns

The predictive power of bullish continuation patterns are ambiguous as the results from
robustness tests appear to be inconsistent with the in-sample result as shown from Table 4.
Prior to trend identification, only the Bullish Side-by-Side White Lines reveals bullish
signals with significant positive returns focusing on short holding period. After a prevailing
uptrend, Bullish Separating Lines also portray bullish signals with positive returns rate
during short holding period of one and two days but only for the sub-sample and out-of-
sample test.

Table 4. Significant returns rate of bullish continuation patterns in various samples.

Returns rate for different holding period (%)

Bullish

Continuation Before trend After uptrend
Patterns In-sample Sub. pl Out-of- pl In-Sample Sub-sample Out-of-sample
(2000-2011) (2000-2007) (2012-2014) (2000-2011) (2000-2007) (2012-2014)
Side-by-Side 2-day 1.51 (0.04)**
White Lines+ 6-day 2.07 (0.09)*
Separating 2day 151 (0.09)* l-day  1.29 (0.07)*

Lines+

The p-values of skewness adjusted t-test are provided in parentheses. * Indicates statistical significance at 10% level and ** at 5% level.

5 Conclusion

Continuation patterns suggest a persistence of current trend whereby bearish continuation
patterns indicate continuous downtrend or bearish signal whereas bullish continuation
patterns shall resume the prevailing uptrend or bullish signal. As limited number of
continuation patterns are identified in Malaysian stock market, the results from this study
show that Falling Window is the only continuation pattern which is found to be applicable
after transaction costs. Following a prevailing downtrend, the predictive power of Falling
Window as bearish continuation pattern is proven consistently on 5-day holding period with
robustness test. Weak evidence is gained for effectiveness of candlestick charting technical
indicator with only one continuation pattern proven to be significant, which thus suggest
that Malaysia stock market is in weak form efficient market. As the current study is limited
to Malaysian stock market for the application of continuation patterns, it is suggested that
future research may focus on different securities market from other countries for
comparison and further divide the sample according to characteristics of companies such as
size and earnings ratio to examine the effectiveness of candlestick charting trading strategy.

Financial support from Universiti Malaysia Sarawak and Fundamental Research Grant Scheme
[FRGS/SS05(04)/1149/2014(16)] are gratefully acknowledged.
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