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A study on one-day candlestick patterns in the Chinese stock market
Abstract
This study addresses the absence of research dealing with the profitability of one-day candlestick patterns in the Chinese stock market. Using the A 50 component data as the sample, this study obtains the following two findings. One is that the Dragonfly Doji (DD) and the Gravestone Doji (GD) patterns never appear in the whole period; the other is the White Marubozu (WM) and the Opening White Marubozu (OWM) patterns are continually profitable in one to ten holding days.
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1. Introduction
Candlestick charting is an antique form of technical analysis invented by Homma in 1750 in Sakata, Japan. It has gradually taken the place of bar charting in the West since first being translated into English by Steve Nison in 1991. The patterns of candlestick charting have been widely investigated in numerous studies, such as Marshall et al. (2006), Lu (2014), and Lu et al. (2015). However, the key elements of their shadows and bodies have seldom been discussed. The length of the body indicates how dominant the bears or bulls were during a trading time frame. In contrast, the shadows are like whiskers growing on the both sides of the body, and they show the support (down-shadow) and the resistance (up-shadow) of the opposing market force.
Some of the most compelling studies into candlestick charting have focused on the predictive power of patterns. For example, Caginalp and Laurent (1998), in the first academic work on candlestick charting, tested eight patterns on 349 stocks extracted from the S&P 500, and they obtain positive results with regard to their predictive power. In contrast, Marshall et al. (2006) adopted a bootstrapping method to and presented convincing evidence that candlestick charting has no value for investors. Lu (2014), Lu et al. (2015), and Lu and Shiu (2016) employed Taiwanese and DJIA data, respectively, and found that candlestick charting is a good tool to signal entering and exiting timing for practitioners. Fock et al. (2005) and Duvinage et al. (2013) proposed a different strategy, intraday trading (5-min data), to implement candlestick charting, but concluded traders cannot profit from this approach.
Lu et al. (2015) provided strong evidence to solve the problem of these contradictory findings, and showed that the central problem of the profitability of candlestick charting is the holding strategy. Just as Fock et al. (2005) stated, we can get mixed results if we use different financial data and different time frames. In this article, I would like to discuss the relationship between the shadow and the real body of a candle. Moreover, the dataset used in this paper is the component stocks from the A 50 index in the Chinese stock market.
While Chen et al. (2016) also investigated the Chinese stock market, there are some differences between their work and mine. First, they chose the component stocks from the CSI 500 index, but I select those from the A 50 index. Second, they tested four pairs of two-day patterns, but I focus on 14 single-line (one-day) patterns. Third, the holding strategies they examined were one day, two days, three days, five days, and ten days, but I examine one to 10 days. Another similar paper is Lu (2014), as both study one-day patterns, but this earlier work never discusses the shadows of the patterns. The shadows represent the maximum and minimum prices in the intraday, and they are hints of overreaction which can affect the profitability of a trade.
Judging from the brief review of the literature presented above, to date there have been no studies that have tried to investigate the microstructures of candlestick patterns. Therefore, the main contribution of this work is discussing whether it is better if the real body of the candle takes up a greater proportion of the whole. The rest of this paper is presented as follows: Section 2 presents a brief introduction to candlestick charting and the research design. Section 3 provides the empirical results of this study. Finally, section 4 offers the concluding remarks of this work.
2. Candlestick single lines and research design
The single line of a candlestick is composed of the daily opening, high, low, and closing prices, as shown in Figure 1. The real body refers to the boxed region between the opening and closing prices, and if the closing price exceeds the opening price, the real body is white or hollow, and otherwise it is black or filled. A white candle indicates that the session is bullish, while a black candle suggests that the session is bearish. The length of the real body can represent whether the demand or supply dominates the market.
The other part of a candlestick single line is called the “shadow”, and this is shown by the vertical lines drawn above and below the real body, and these are called the upper and lower shadows, respectively.
2.1 Identifying single lines
Seven bullish single line patterns are investigated in this work, as follows: Long White Candle (LWC), White Marubozu (WM), Closing White Marubozu (CWM), Opening White Marubozu (OWM), Dragonfly Doji (DD), White Paper Umbrella (WPU), and Black Paper Umbrella (BPU). The seven bearish single line patterns examined in this study are Long Black Candle (LBC), Black Marubozu (BM), Closing Black Marubozu (CBM), Opening Black Marubozu (OBM), Gravestone Doji (GD), White Shooting Star (WSS), and Black Shooting Star (BSS). These are described below:
The LWC pattern:[footnoteRef:1] [1:  ,,, and represent the opening price, high price, low price, and closing price, respectively.] 
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2.2 Defining trends
A successful trade is based on the direction of the trend (Lu et al., 2015). Candlestick patterns are divided into two groups, reversal and continuation patterns. Reversal patterns signal the end of the prior trend and suggest the trader should adopt the opposite position. Otherwise, continuation patterns hints that the trend will continue. Nison (1991) and Morris (1995) also put emphasis on the importance of a well-defined trend when using candlestick charting.
Following Morris (1995) and Marshall et al. (2006), this study employs the ten-day exponential moving average to define an uptrend or a downtrend.[footnoteRef:2] The formula used for this is as follows: [2:  Lu et al. (2015) suggest that the results of candlestick charting with the definition of trend by Caginalp and Laurent (1998) are similar to the definition of trend by EMA10.] 



If EMA10(m)>EMA10(m-1), the price movement is in an uptrend. Conversely, a downtrend is defined as EMA10(m)<EMA10(m-1).
2.3 Profits
The trading positions are opened after each pattern finished, and profits are then measured. The method used to measure the profit adopts the natural logarithm of the closing price on the day n divided by opening price on the day m.


; 
3. Empirical results
3.1 Data and transaction costs
This article collects a daily data from the 50 component stocks of the A 50 index between January 2, 2004 and December 31, 2015. Stocks that failed to survive for this period are eliminated, giving a final research samples of 41 stocks. In this study, I assume that the total transaction costs are 0.2%, and these include commissions and bid-ask spreads. Therefore, the returns which exceed 0.2% are regarded as profitable.
3.2 Main results 
Table 1 shows the results of holding the seven bullish patterns and seven bearish patterns for one to ten days. While the data-snooping problem is an important issue, in practice it is sometimes neglected. To deal with this problem, I implement the Step-SPA test of Hsu et al. (2010) for the preliminary results. Please see Lu et al. (2015) for details. The White Marubozu (WM) and the Opening White Marubozu patterns are continually profitable over the one to ten holding days. Specially, the WM pattern can produce a return of 5.88% for holding ten days, while the maximum profit of the OWM pattern is 1.17% for holding nine days. These two patterns have a common feature, which is both have real bodies that take up a large portion of the whole. This means that after a downtrend the demand suddenly suppresses the supply, and then bullish sentiment dominates for the following ten days.
It is worth mentioning that the Dragonfly Doji (DD) and the Gravestone Doji (GD) patterns never appear in the whole period. The possible reason for this is that the opening and closing prices are not equal due to institutional factors in the China stock market.
4. Conclusion
This study investigated the preliminary and one-day patterns of candlestick charting. Two of the fourteen patterns examined in this study, WM and the OWM, are profitable when holding for ten days, and this agrees with the findings of Brock et al. (1992), i.e. bullish signals are more profitable than bearish ones. From a practical perspective, one-day candlestick charting seems to help investors to profit from the A 50 component stocks. As Nison (1992) and Morris (1995) noted, trading volume play a crucial role in candlestick charting, and thus this would be an interesting issue for future research.
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Figure 1. Single line

	



Figure 2. Long White Candle



	



Figure 3. White Marubozu




	



Figure 4. Closing White Marubozu



	



Figure 5. Opening White Marubozu



	



Figure 6. Dragonfly Doji






	



Figure 7. White Paper Umbrella



	



Figure 8. Black Paper Umbrella



	



Figure 9. Long Black Candle






	



Figure 10. Black Marubozu



	



Figure 11. Closing Black Marubozu



	



Figure 12. Opening Black Marubozu






	



Figure 13. Gravestone Doji



	



Figure 14. White Shooting Star



	



Figure 15. Black Shooting Star
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Table 1. Results for the patterns
	Patterns
	No.
	Holding days

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Panel A. Bullish Patterns

	LWC
	1445
	0.32*†(<0.01)
	0.26*†(<0.01)
	0.39*†(<0.01)
	0.39*†(<0.01)
	0.43*†(<0.01)
	0.14*(<0.45)
	0.03*(<0.90)
	0.05*(<0.81)
	0.14*(<0.53)
	0.26*(<0.18)

	WM
	76
	1.94*†(<0.01)
	2.91*†(<0.01)
	1.76*(<0.03)
	0.69*†(<0.02)
	2.07*†(<0.03)
	2.73*†(<0.01)
	2.56*†(<0.04)
	4.23*†(<0.01)
	5.21*†(<0.01)
	5.88*†(<0.01)

	CWM
	419
	0.42*†(<0.01)
	0.26*(<0.15)
	0.12*(<0.64)
	0.20*(<0.49)
	0.48*(<0.11)
	0.22*(<0.48)
	0.30*(<0.40)
	0.21*(<0.60)
	-0.07*(<0.87)
	-0.20*(<0.66)

	OWM
	1239
	0.40*†(<0.01)
	0.50*†(<0.01)
	0.61*†(<0.01)
	0.77*†(<0.01)
	0.69*†(<0.01)
	0.53*†(<0.01)
	0.51*†(<0.01)
	0.68*†(<0.01)
	1.17*†(<0.01)
	0.75*†(<0.01)

	DD
	0
	
	
	
	
	
	
	
	
	
	

	WPU
	375
	0.01*(<0.89)
	-0.09*(<0.57)
	-0.01*(<0.97)
	0.17*(<0.49)
	0.14*(<0.59)
	-0.12*(<0.66)
	-0.02*(<0.95)
	0.01*(<0.98)
	0.05*(<0.87)
	0.01*(<0.97)

	BPU
	1029
	0.14*(<0.06)
	-0.04*(<0.74)
	-0.03*(<0.80)
	-0.23*(<0.16)
	-0.10*(<0.59)
	0.17*(<0.37)
	-0.35*(<0.11)
	-0.39*(<0.09)
	-0.27*(<0.28)
	-0.27*(<0.31)

	Panel B. Bearish Patterns

	LBC
	1479
	0.11*(<0.13)
	0.03*(<0.74)
	0.11*(<0.43)
	0.21*(<0.20)
	0.16*(<0.36)
	0.17*(<0.37)
	0.14*(<0.50)
	0.20*(<0.36)
	0.32*(<0.17)
	0.40*(<0.09)

	BM
	81
	0.23*(<0.65)
	1.06*(<0.15)
	0.71*(<0.43)
	0.09*(<0.93)
	-0.23*(<0.83)
	-0.66*(<0.54)
	-0.59*(<0.64)
	-0.35*(<0.78)
	-0.48*(<0.71)
	-1.40*(<0.27)

	CBM
	349
	0.15*(<0.44)
	-0.10*(<0.68)
	-0.24*(<0.47)
	-0.11*(<0.81)
	-0.06*(<0.91)
	-0.35*(<0.48)
	-0.42*(<0.45)
	-0.02*(<0.98)
	0.03*(<0.95)
	-0.47*(<0.41)

	OBM
	1751
	0.02*(<0.75)
	-0.09*(<0.32)
	-0.09*(<0.43)
	-0.08*(<0.50)
	-0.02*(<0.87)
	-0.10*(<0.56)
	0.01*(<0.95)
	0.10*(<0.58)
	0.08*(<0.66)
	0.09*(<0.65)

	GD
	0
	
	
	
	
	
	
	
	
	
	

	WSS
	821
	-0.34*†(<0.01)
	-0.41*(<0.01)
	-0.78*†(<0.01)
	-0.77*†(<0.01)
	-0.73*†(<0.01)
	-0.65*†(<0.01)
	-0.64*(<0.02)
	-0.57*(<0.05)
	-0.35*(<0.26)
	-0.42*(<0.21)

	BSS
	241
	0.06*†(<0.74)
	-0.59*(<0.03)
	-1.04*(<0.01)
	-0.83*(<0.02)
	-0.45*(<0.20)
	-0.76*(<0.04)
	-0.76*(<0.07)
	-0.54*(<0.24)
	-0.25*(<0.57)
	-0.33*(<0.46)


Note: The term No. denotes the number of patterns. The t-statistics are based on the Step-SPA test, and the parameters are: B=10,000, Q=0.9.*indicates statistical significance based on the Step-SPA test at the 5% FWER. †indicates statistical significance based on individual tests at the 5% significance level.
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