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IN INDIAN STOCK MARKET’
ABSTRACT

This paper examines the profitability of applying technical trading rules using single moving averages of 5, 10, 30, 50, 100, 150 and 200 days, and dual moving averages (of various combinations) to the daily closing values of the S&P CNX NIFTY index of the National Stock Exchange of India. The moving average rule is that a ‘Buy’ (‘Sell’) signal is generated whenever the short term moving average (i.e. current price) moves above (below) the long term moving average.

The time period considered is from 1 January 1996 to 31 December 2003, a total of 8 years, and is divided into 4 two-year sub-periods. Transaction costs considered are nil, 0.5%, 0.75% and 1%.

The results indicate that making trading decisions based on moving average rules leads to significantly higher returns than the buy-and-hold policy, even in presence of transaction costs. It is even more profitable for the trading members (who effectively do not pay any commission) and large investors (who are charged very low commission). It is also observed that the shorter period single moving averages (5, 10, 30 days)  and dual moving averages give better returns than longer period single moving averages.
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1. Introduction

Technical analysis is a generic term which includes many different techniques whose goal is to predict the future evolution of asset prices from the observation of past prices. There are two approaches to technical analysis. The first is purely graphical as it looks for patterns in past data. The second approach derives some trading rules on the basis of filters applied to past data.
These techniques were introduced a long time before modern financial theory was born and have therefore no theoretical foundation. This is one of the reasons why academics have looked at these techniques with contempt. Several other facts have contributed to this situation. The main reason is that technical analysis violates one of the basic principles of financial theory: the efficient market hypothesis, which claims that it is impossible to predict future prices from the observation of past prices. Another reason is that a major part of these techniques cannot be tested as they are purely graphical and they do not have precise rules. Finally, early tests of technical trading rules have produced very poor results which reinforced the general feeling of academics towards technical analysis. 
However, practitioners are still using these techniques to make investment decisions often in conjunction with more traditional tools as fundamental analysis. Early attempts in academia to assess the effectiveness of technical analysis considered very simple rules called filter rules. These rules involve buying a security if it had risen by x% on the last period or selling it if its price has decreased by x% on the last period. Tests of these rules showed that they do not yield very profitable results. These techniques remain however very simplistic, more elaborate rules are provided by technical analysis. This is why the more recent literature on technical analysis has considered one of the main tools of technical analysis: moving averages. The idea is that financial prices are volatile but that they follow some trend. Moving averages are supposed to capture trends and leave aside the "noisy" part of the evolution of prices. According to this rule, buy or sell signals are generated by two moving averages of the level of the index: a long period moving average and a short period moving average. The strategy involves buying (being long in) the asset when the short average is above the long moving average and selling (being short in) the asset when the short period moving average is below the long period moving average. 

2. Review of similar work

Some studies have found qualified support for technical analysis. For example, Isakov and Hollistein (1998) report abnormal returns using technical trading rules in the Swiss stock market. Though transaction costs eliminate most of the technical trading profits, they suggested conditions where large investors may profit from moving average trading rules. Ratner and Leal (1999) examined the potential profit of a few variable length moving average technical trading rules in emerging equity markets in Latin America and Asia from 1982 through 1995. They find that only Taiwan, Thailand and Mexico emerged as markets where technical trading strategies may be profitable.

Shachmurove et.al (2001) examine the efficacy of using technical trading rules in the emerging market of Israel, through the analysis of the Tel-Aviv 25 Index (TA25) and compare its weak-form efficiency to the performance of the S&P 500. They observe that in general, the moving average rule leads to substantially high returns when applied on the TA25. They report that the shorter moving averages of 9 and 49 days give better results compared to longer periods. The same study also concludes that the moving average rule gives substantially low returns when applied on the S&P 500. They give a possible reason for the poor success of the moving average method for the S&P 500, as being related to the fact that technical analysis, including the MA method, is more prevalent in the U.S than in the emerging market of Israel. 
Wong, Manzur and Chew (2002) test the performance of the moving average method and the Relative Strength Index (RSI), a common counter-trend indicator, on the Singapore STII from 1974 through 1994. They conclude that technical indicators can play an useful role in the timing of stock market entry and exits. They observe that the single moving average produces the best results, followed by the dual moving average and the RSI. They note that technical analysis give returns more attractive to the trading members of the stock exchange since transaction costs may tend to substantially lower the gains. 
Atmeh and Dobbs (2004) support the predictive power of moving average rules by testing them on the Amman Stock Exchange Index in the emerging market of Jordan. Under the assumption of zero transactions costs, moving average rules (1,2), (1,5), (1,10), (1,25), (1,50), (5,10), and (5,25) all appeared to have significant predictive power. However, after account of transactions costs was taken, despite predictive power, the ability to earn a significant trading profit was considerably lessened. There was still some evidence that some short run rules (such as the 1-5 rule) might yield net profit even after allowing for trading costs.
Another study by Zontos et al (1999) supports the efficacy of moving average rules by applying them on the daily prices of the Mutual Funds “Alfa External Stock Fund” of Greece from 1/1/1993 until 9/11/1998. The comparison of the profitability of the moving averages with the buy-bold strategy showed that the policies with short long-term moving average are more efficient. When, specifically defined, the short-term average to be 1 and the long-term to be between 8 and 26, then the moving average method is always better than the buy-hold strategy.

Few similar studies have been done on the Indian stock market. One such study by Sehgal and Garyhan (2002) evaluates whether share recommendations based on technical analysis provide returns that do not correspond with the expected outcomes in a weak form efficient market. The data comprises of daily returns and daily trading volumes of 21 actively traded and large capitalization stocks over a two year period, April 96 to March 98. These stocks form part of BSE Sensitive Index, which is used as a market surrogate. Several return measures have been employed including those adjusted for market trend, risk and transaction cost. The empirical findings suggest that technical analysis, in general, helps in formulating extra-normal return strategies. Amongst individual technical indicators, On Balance Volume (OBV) emerges as the most powerful technical indicator over different phases of the market.

Another similar study on the Indian stock market by Mitra (2002) applies moving average and filter rules to the BSE Sensex and four major stocks over the period January 1996 to December 1998. The study concludes that there is variability in estimated profit with different moving averages. Filter rules also show good performance, with the low value filters giving positive profit.
Despite the legitimate criticism arising due to the arbitrary nature of the moving average method, it is difficult to ignore the relative success of technical analysis methods reported in prior research and this study. If not for all investors, technical analysis can prove to be a useful tool for trading members and large investors.
3. Moving Averages (MA)
The moving average (MA) method is one of the most widely used methods of technical analysis. It includes different versions and levels of sophistication. As distinct from a diagrammatic technical analysis, the MA method is easy to quantify and apply in investment decision-making or empirical tests.

Methods of technical analysis that are based on diagrammatic analysis methods are subjective and hence difficult to apply or examine empirically. The MA method in contrast enables the construction of a computerized algorithm for the application of the method, and the indications of buy or sells signals.

A moving average is an average of observations from several consecutive time periods. To compute a moving average sequence, we compute successive averages of a given number of consecutive observations. The objective underlying the MA method is to smooth out seasonal variation in the data. This technical analysis method is intended to provide a decision rule concerning the appropriate investment position. The method involves a comparison of the most recent market price or index with the long MA of the price or index vector. If the current price is higher than the long MA, a long investment position should be adopted, and conversely, if the current price is lower than the MA, a short position should be adopted. In another variant of the method, the current price or index can be replaced with a short MA, so that the use of the method involves the comparison of the short MA with the long one.

The most widely used Moving Average (MA) is the n-day simple MA give by:
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where Mt,n is the simple n-day moving average at period t and Ci is the closing price for period i. In the simple MA procedure, a ‘Buy’ signal is generated when the closing price rise above the MA and a ‘Sell’ signal is generated when the close falls below the MA. If there is a clear trend, the method would work well. If, however, the market were moving sideways or if there were excessive volatility, there could be a lot of whipsaws (false signals).

This description of the MA method is general, and allows a high degree of parameter-value flexibility. This also raises a question concerning the best or most appropriate MA method version. For example, how many days are to be included in the average? How many averages should be used to obtain a signal? What price should be used when calculating the average (close, open, high, low, average)? 
The MA method is a ‘led’ method; it follows the trends that are developing in the market. The aim of the method is to identify or signal a new trend that is developing in the market, or to signal the end of an old trend. The method attempts to forecast the future behavior of the market in a manner different than that a chart analysis purports to do. The MA is a ‘smoothing mechanism’, and it facilitates the identification of a trend. At the same time, the MA lags behind what is happening in the market. The shorter the MA, the less it lags, and it follows the market more closely. A long MA, in contrast, is less sensitive to market fluctuations and it lags behind the market more than a short MA does. It would thus be interesting to compare short and long MAs based on their predictive power.
When a short MA is used, the average strictly follows the market index, and the market index frequently intersects the average. On one hand, a sensitive (short) MA gives many buying and selling signals and creates a high frequency of position changes, which results in high transactions costs, and relatively many false signals. On the other hand, a sensitive (short) MA gives earlier signals of a new market trend. Both these facts create a dilemma concerning the length of the average to be used. The objective is to find a sufficiently sensitive average which gives signals at the early stage of a new trend, but not so sensitive to be affected by market noises. A less sensitive (long) MA is more efficient when the market maintains a direction. Such an average will not be influenced by market noises as long as the trend exists. But the disadvantage of a long average is that it is slow in responding to changes in the direction of the market, and signals to this effect are received comparatively late. This implies that a long MA is more efficient when the direction remains fixed, while the short MA is more efficient in times of direction changes. That is the reason why technicians generally use a number of moving averages at the same time. 
Variants of moving averages include the dual moving average and the triple moving average. The Dual Moving Average is the use of two moving averages while the Triple Moving Average is the use of three moving averages. The buy and sell signals are generated when the shorter period moving average moves above or below the longer period moving average.

4. Methodology, Data and time period

Similar to the methodology used in the reviewed works, we use 7 moving averages of 5, 10, 30, 50, 100, 150 and 200 days. We also use dual moving averages with the short MA being 5, 10, 30, 50 and long MA being 100, 150, 200. A ‘BUY’ (‘SELL’) signal is generated whenever the price moves above (below) the moving average price. Four scenarios for transaction costs have been considered: Nil, 0.5 %, 0.75 % and 1 %. Absolute value of profit / loss is calculated, adjusting for the transaction costs, and compared to the Buy-and-Hold strategy.

The data considered for this study are the daily closing values of the S&P CNX NIFTY, which is a 50-stock market-capitalization weighted index of the National Stock Exchange of India, the nation’s leading exchange in terms of volume and turnover. The index is considered rather than any particular stock since it is a market surrogate, and gives better support for the results.
The time period being considered is 1 January 1996 to 31 December 2003, a total of 8 years. To test the consistency of the performance of the rules, we divide the period into 4 two-year sub-periods. The returns are calculated for each sub-period. It is assumed that the investor will necessarily sell on the last day of each sub-period (if in ‘Buy’ position) so that the net returns for that sub-period can be calculated. It is also assumed that the investor can buy / sell at a price equal to the moving average value when the current price crosses it.
5. Results and Conclusion

The results shown in Tables 1, 2, 3 and 4 indicate that a comprehensive majority of the returns obtained using moving average rules (both single and dual MAs) are positive and substantially higher than those from a simple Buy-and-Hold policy. Also, the shorter period moving averages give higher returns compared to longer periods where some opportunities are missed out. 

A significant fact is that during the bearish period of 2000-01, use of moving average rules gives positive returns, whereas a Buy-and-Hold strategy would have led to a substantial loss.

Table 1: Absolute returns (adjusted with various transaction costs) 

using Single Moving Average rules compared to Buy-and-Hold strategy
	SUB-PERIOD
	COSTS (%)
	5 DAY MA
	10 DAY MA
	30 DAY MA
	50 DAY MA
	100 DAY MA
	150 DAY MA
	200 DAY MA
	BUY & HOLD

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1996-97
	0
	1593.38
	1164.99
	654.43
	592.15
	370.22
	235.42
	157.57
	170.87

	 
	0.5
	1101.16
	873.03
	457.58
	485.14
	306.24
	154.49
	57.31
	 

	 
	0.75
	855.05
	727.05
	359.16
	431.64
	274.26
	114.02
	7.18
	 

	 
	1
	608.94
	581.07
	260.74
	378.13
	242.27
	73.55
	-42.95
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1998-99
	0
	1788.38
	1242.75
	854.04
	747.26
	646.95
	581.27
	540.12
	399.25

	 
	0.5
	1238.37
	748.25
	652.72
	604.62
	565.70
	517.31
	446.70
	 

	 
	0.75
	963.36
	501.00
	552.06
	533.30
	525.07
	485.33
	399.99
	 

	 
	1
	688.35
	253.75
	451.40
	461.98
	484.44
	453.35
	353.28
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2000-01
	0
	1699.52
	1225.58
	631.22
	408.62
	174.28
	156.52
	178.75
	-533.15

	 
	0.5
	870.68
	797.05
	417.67
	284.81
	53.16
	25.99
	68.65
	 

	 
	0.75
	456.27
	582.79
	310.89
	222.91
	-7.40
	-39.27
	13.60
	 

	 
	1
	41.85
	368.53
	204.12
	161.01
	-67.96
	-104.53
	-41.45
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2002-03
	0
	1726.14
	1422.88
	1107.50
	1095.70
	1014.35
	906.71
	854.34
	824.45

	 
	0.5
	1140.45
	1098.08
	895.19
	972.87
	957.81
	850.96
	755.90
	 

	 
	0.75
	847.60
	935.68
	789.04
	911.46
	929.55
	823.08
	706.67
	 

	 
	1
	554.75
	773.28
	682.89
	850.05
	901.28
	795.20
	657.45
	 


Table 2: Absolute returns (adjusted with various transaction costs) 

using Dual Moving Average rules (100-day long MA)
	PERIOD
	COSTS (%)
	(5,100)
	(10,100)
	(30,100)
	(50,100)
	BUY & HOLD

	 
	 
	 
	 
	 
	 
	 

	1996-97
	0
	375.76
	377.47
	376.41
	401.97
	170.87

	 
	0.5
	332.52
	334.15
	356.03
	381.52
	 

	 
	0.75
	310.90
	312.49
	345.85
	371.30
	 

	 
	1
	289.29
	290.84
	335.66
	361.07
	 

	 
	 
	 
	 
	 
	 
	 

	1998-99
	0
	648.67
	657.47
	660.53
	654.95
	399.25

	 
	0.5
	589.60
	621.65
	624.48
	632.70
	 

	 
	0.75
	560.07
	603.74
	606.46
	621.57
	 

	 
	1
	530.54
	585.82
	588.44
	610.45
	 

	 
	 
	 
	 
	 
	 
	 

	2000-01
	0
	167.29
	169.71
	174.24
	177.52
	-533.15

	 
	0.5
	71.92
	90.04
	121.58
	125.39
	 

	 
	0.75
	24.23
	50.21
	95.25
	99.33
	 

	 
	1
	-23.46
	10.37
	68.92
	73.26
	 

	 
	 
	 
	 
	 
	 
	 

	2002-03
	0
	1018.62
	1021.02
	1028.83
	1027.96
	824.45

	 
	0.5
	972.21
	985.78
	993.59
	992.66
	 

	 
	0.75
	949.00
	968.16
	975.97
	975.01
	 

	 
	1
	925.80
	950.54
	958.35
	957.35
	 


Table 3: Absolute returns (adjusted with various transaction costs) 

using Dual Moving Average rules (150-day long MA)
	PERIOD
	COSTS (%)
	(5,150)
	(10,150)
	(30,150)
	(50,150)
	BUY & HOLD

	 
	 
	 
	 
	 
	 
	 

	1996-97
	0
	234.96
	235.67
	255.83
	278.62
	170.87

	 
	0.5
	193.13
	204.15
	235.43
	258.23
	 

	 
	0.75
	172.22
	188.39
	225.23
	248.03
	 

	 
	1
	151.30
	172.64
	215.04
	237.83
	 

	 
	 
	 
	 
	 
	 
	 

	1998-99
	0
	582.15
	583.75
	586.90
	578.39
	399.25

	 
	0.5
	559.55
	561.18
	564.42
	555.95
	 

	 
	0.75
	548.25
	549.90
	553.19
	544.72
	 

	 
	1
	536.95
	538.61
	541.95
	533.50
	 

	 
	 
	 
	 
	 
	 
	 

	2000-01
	0
	136.39
	151.05
	151.82
	126.62
	-533.15

	 
	0.5
	54.97
	97.97
	113.93
	99.38
	 

	 
	0.75
	14.26
	71.43
	94.98
	85.76
	 

	 
	1
	-26.45
	44.88
	76.04
	72.14
	 

	 
	 
	 
	 
	 
	 
	 

	2002-03
	0
	908.64
	908.76
	907.79
	904.88
	824.45

	 
	0.5
	863.09
	873.40
	872.37
	869.44
	 

	 
	0.75
	840.31
	855.72
	854.66
	851.72
	 

	 
	1
	817.53
	838.04
	836.96
	834.00
	 


Table 4: Absolute returns (adjusted with various transaction costs) 

using Dual Moving Average rules (200-day long MA)
	SUB-PERIOD
	COSTS (%)
	(5,200)
	(10,200)
	(30,200)
	(50,200)
	BUY & HOLD

	 
	 
	 
	 
	 
	 
	 

	1996-97
	0
	158.05
	161.10
	164.91
	169.93
	170.87

	 
	0.5
	88.17
	130.74
	134.71
	149.60
	 

	 
	0.75
	53.23
	115.56
	119.60
	139.44
	 

	 
	1
	18.29
	100.38
	104.50
	129.28
	 

	 
	 
	 
	 
	 
	 
	 

	1998-99
	0
	532.64
	533.91
	533.48
	529.49
	399.25

	 
	0.5
	509.54
	510.84
	510.52
	506.64
	 

	 
	0.75
	498.00
	499.30
	499.05
	495.21
	 

	 
	1
	486.45
	487.77
	487.57
	483.79
	 

	 
	 
	 
	 
	 
	 
	 

	2000-01
	0
	186.33
	189.42
	197.61
	196.35
	-533.15

	 
	0.5
	118.86
	121.94
	170.54
	182.63
	 

	 
	0.75
	85.12
	88.20
	157.01
	175.77
	 

	 
	1
	51.38
	54.47
	143.47
	168.91
	 

	 
	 
	 
	 
	 
	 
	 

	2002-03
	0
	852.82
	850.05
	842.55
	849.01
	824.45

	 
	0.5
	795.96
	803.92
	807.10
	813.56
	 

	 
	0.75
	767.53
	780.85
	789.37
	795.84
	 

	 
	1
	739.10
	757.79
	771.64
	778.12
	 


It can also be observed that dual moving average rules perform better in comparison to longer period single moving average. 

Thus, we can conclude that it is indeed profitable to make trading decisions based on technical indicators such as the moving average, even in the presence of transaction costs. It is even more profitable for the trading members (who effectively do not pay any commission) and large investors (who are charged very low commission). The results also indicate that the Indian stock market is not efficient in the weak form, since it is possible to consistently secure returns greater than those of the market by using technical trading rules.
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