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Abstract: This work aims to explore the performance of the MACD Trend Following Strategy 

within the context of the Chinese market. This paper organizes a universe to study this 

strategy methodically and applies this traditional hedge fund strategy to the universe. This 

work gets a generally positive result by running a backtest using historical data. To solve 

some difficulties, the work includes double Confirmation of MACD and other technical 

indicators and adjusting the holding period. The strategy has been successful in Chinese 

futures trading. In addition, additional considerations for the strategy and trading 

recommendations are discussed. This work enhances the comprehension and application of 

the strategy. 
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1. Introduction 

With the rapid development of the Chinese financial market, many scholars and investors seek to 

invest in the market. Trend following is a popular investment strategy in which you attempt to capture 

long moves in the financial markets, either up or down. Its simple concept and mechanism make it 

popular among investors. The Chinese commodity market has long been a target for speculative 

investors. However, the trading signals cannot be determined precisely in some cases. This study aims 

to test the feasibility of implementing the MACD trend-following strategy and provides some insights 

into the subject. This paper organizes a universe to study this strategy methodically. The strategy uses 

Universe's performance from October 2012 to October 2020 as in-sample data and its performance 

from October 2020 to August 2022 as out-of-sample data to calculate the portfolio's profit and loss 

and summarize the difficulties. In light of difficulties, the work includes double Confirmation of 

MACD and other technical indicators, such as RSI and Bollinger Band, as well as an adjustment of 

the holding period. As a result, we achieve a positive return with acceptable risks and fluctuations by 

carefully selecting a combination and holding period. This demonstrates the potential for using a 

trend-following strategy in the Chinese market. With further research, it is likely to produce efficient 

investing strategies for the Chinese market. 
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1.1. Idea 

By using the future price to calculate the short-term 12-day exponential moving average and the long-

term 26-day exponential moving average and determine the buying and selling signal with the help 

of the convergence and separation relationship between the two lines, mainly the golden cross and 

death cross [1]. 

1.2. Highlight 

1.2.1. Strategy Overview 

1) Economic Intuition 

The goal of the trend following is to use technology that can forecast and identify trends in real-time. 

Using historical data to predict future trends enables investors to act early and increase profits through 

the following. Two crosses can reflect the future trend: the golden cross and the death cross. The 

golden cross occurs when a short-term moving average crosses over a significant long-term moving 

average to the upside and is viewed by analysts and traders as a harbinger of a definitive market 

upturn. In contrast, a crossover of the moving averages in the opposite direction produces the death 

cross and is interpreted to indicate a dramatic market decline. The death cross occurs when the short-

term average declines and crosses the long-term average. 

2) Signal Generation  

The histogram, the difference between the Signal and MACD lines, represents the signal [2]. The 

signs of three consecutive histograms illustrate the trend and indicate the long or short action. 

3) Portfolio Construction 

When there is a 'buy' signal for the contract, a long position is executed at the closing price of the 

next trading day. This strategy trades every three days, and the holding period is three days. To seek 

a more return and improved hedge, the size of our portfolio is signal weighting.   

1.2.2. Performance Estimation 

The researcher does the back-testing with data from 2012 to 2020. As the paper mainly focuses on 

the strategy’s effectiveness in the Chinese Commodity Market, the Wind Commodity Index is used 

as the benchmark. The annualized return is -0.414%, and the annualized volatility is 14.6%. The 

Sharpe ratio is 3.05. The MACD trend following strategy applies in the Index. The annualized return 

is 3.51%, and the annualized volatility is 5.47%. The Sharpe ratio is 0.057. Thus, the strategy is 

expected to outperform the benchmark. Besides, the low Sharpe ratio means that there is little extra 

return brought by risk offsets the risk itself, being worth taking risks for more returns. Moreover, the 

diversified universe is expected to lower the potential risks and seek more profits. So, it is likely that 

the strategy has a higher Sharpe ratio. 

2. Specification 

2.1. Qualitative Analysis 

Most of an investor's time is devoted to trend analysis and trend-following. The best traders recognize 

that trend-following drives their decisions, with appropriate parameters in days assisting in analyzing 

the various trends. The qualitative analysis identifies the various markets that employ technology to 
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generate sufficient profits when trading for various commodities. Traders trade commodities by 

analyzing market trends critically and ensuring they make the best decisions based on these trends. 

The analysis of future trends aids in determining whether or not there is a need for investments in 

trade commodities and how traders make the most prudent investment decisions. In addition, the 

analysis of contracts using historical trends will aid in financial decisions. 

By calculating the difference between the short-term and long-term exponential moving averages, 

the MACD provides a moving average [3]. The need to calculate the impact of these moving averages 

on the current prices of the trading instruments is necessitated by the question of which aspects of the 

trading cycle should be deemed significant. This analysis provides the trader with a clear 

understanding of the various aspects of the trading cycle and how these aspects can ultimately lead 

to profits. The investors use the parameters of 12, 9, and 6 days to analyze and forecast the future 

impact of the trading market on their decisions [4]. Diverse markets also tend to rely on the notion 

that technology may influence how investors choose to trade their instruments. 

2.2. Quantitative Analysis 

To analyze the strategy’s performance, The researcher must also calculate Annualized Rate of Return, 

Annualized Volatility, Yearly Rate of Return, Yearly Volatility, Sharpe Ratio, and Maximum 

Drawdown Rate using formulas. This strategy's risk-free return for calculating the Sharpe ratio is 

3.2%. The bid-ask spread in the paper is the average value for the daily spread. 

2.3. Data 

2.3.1. Universe 

The strategy's universe includes sixteen commodities from four distinct categories: agriculture, metal, 

chemicals, and energy. The commodities are accessible via the futures exchanges in Shanghai, Dalian, 

and Zhengzhou. Commodity futures are driven by a standard industry exposure rather than a 

commodity market component [5]. Thus, our portfolio is varied for hedging several commodities. 

Table 1: Commodities varieties. 

Commodity types Commodities 

Agriculture 

DCE Palm Oil 

CZCE Sugar 

DCE No.2 Soybean 

DCE Corn 

DCE No.1 Soybean 

CZCE Cotton 

Metal 

SHFE Gold 

SHFE Al 

SHFE Lead 

SHFE Copper 

SHFE Zinc 

SHFE Silver 

SHFE Rebar 

Chemicals CZCE PTA 

Energy 
SHFE Fuel Oil 

DCE Coal 
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2.3.2. Data Sets 

To follow the trend of future prices, the daily futures price must be known. EMA and MACD 

indicators can be calculated in the subsequent steps by gathering the data. Moreover, the contract 

multiplier, tick size, and fee need to be known to calculate transaction costs.  

Table 2: The tick size for commodities. 

 Commodity  Tick Size (RMBs)  Commodity  Tick Size (RMBs) 

 AU.SHF  0.02/gram  CU.SHF  10.00/ton 

 AG.SHF  1.00/kilogram  P.DCE  2.00/ton 

 FU.SHF  1.00/ton  CF.CZC  5.00/ton 

 J.DCE  0.50/ton  A.DCE  1.00/ton 

 AL.SHF  5.00/ton  SR.CZC  1.00/ton 

 PB.SHF  5.00/ton  C.DCE  1.00/ton 

 ZN.SHF  5.00/ton  B.DCE  1.00/ton 

 RB.SHF  1.00/ton  TA.CZC  2.00/ton 

Table 3: The contract multiplier for commodities. 

 Commodity Contract Multiplier  Commodity  Contract Multiplier 

 AU.SHF  10.00  CU.SHF  5.00 

 AG.SHF  15.00  P.DCE  10.00 

 FU.SHF  10.00  CF.CZC  5.00 

 J.DCE  100.00  A.DCE  10.00 

 AL.SHF  5.00  SR.CZC  10.00 

 PB.SHF  5.00  C.DCE  10.00 

 ZN.SHF  5.00  B.DCE  10.00 

 RB.SHF  10.00  TA.CZC  5.00 

Table 4: The commission fee per lot for commodities. 

 Commodity Commission Fee/Lot  Commodity  Commission Fee/Lot 

 AU.SHF  40.00  CU.SHF  60.92 

 AG.SHF  12.42  P.DCE  10.00 

 FU.SHF  6.10  CF.CZC  17.20 

 J.DCE  98.04  A.DCE  8.00 

 AL.SHF  12.00  SR.CZC  12.00 

 PB.SHF  11.88  C.DCE  4.80 

 ZN.SHF  12.00  B.DCE  4.00 

 RB.SHF  14.74  TA.CZC  12.00 
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2.3.3. Data Source 

The data are downloaded from Shanghai, Zhengzhou, and Dalian Futures Exchange websites in the 

form of excel files with a detailed record of daily price, volume, transaction fee, contract multiplier, 

etc. 

2.3.4. Data Range 

The data was collected from 2012 to 2022. There will be 80% data for in-sample built-up to guarantee 

the relative accuracy of optimization. The rest 20% of the data are out-of-sample to evaluate 

profitability.  

2.4. Strategy Detail 

2.4.1. Signal Generation  

The golden cross and death cross causes the signals generated in the strategy. The sign of the 

histogram value is H. When 𝐻𝑡−2  is positive while  𝐻𝑡  is negative, the histogram changes from 

positive to negative, indicating the death cross and a downturn in the market trend. Conversely, when 

𝐻𝑡−2 is negative while  𝐻𝑡 is positive, the histogram changes from negative to positive; it shows the 

golden cross and an upturn in the market trend. 

 

 𝐻𝑛 = {
−1, 𝑖𝑓 𝐻𝑛 < 0
1, 𝑖𝑓 𝐻𝑛 > 0

(𝐻 = 𝑀𝐴𝐶𝐷 𝑙𝑖𝑛𝑒 − 𝑆𝑖𝑔𝑛𝑎𝑙 𝑙𝑖𝑛𝑒)  (1) 

 𝑆𝑖𝑔𝑛𝑎𝑙 = {
−1, 𝑖𝑓 𝐻𝑡−2 > 0 𝐴𝑛𝑑 𝐻𝑡 < 0
1, 𝑖𝑓 𝐻𝑡−2 < 0 𝐴𝑛𝑑  𝐻𝑡 > 0

  (2) 

 

The MACD indicator depends on the time constants for the EMAs, which are usually represented 

as "MACD (12, 26, 9)". Here are the crucial mathematical formulas of the MACD. 

1) MACD line: the difference between the short- and long-term exponential moving average 

(EMA). EMAs of the two different periods can be presented as: 

 

 𝐸𝑀𝐴𝑡(𝑛1) = [
2

𝑛1+1
(𝑃𝑡 − 𝐸𝑀𝐴𝑡−1(𝑛1))] + 𝐸𝑀𝐴𝑡−1(𝑛1) (3) 

 𝐸𝑀𝐴𝑡(𝑛2) = [
2

𝑛2+1
(𝑃𝑡 − 𝐸𝑀𝐴𝑡−1(𝑛2))] + 𝐸𝑀𝐴𝑡−1(n2) (4) 

 

Where n1 is the number of days for short-term periods, and n2 is the number for long-term periods. 

MACD value is the difference between the fast EMA and the slow EMA: 

 

𝑀𝐴𝐶𝐷 𝑙𝑖𝑛𝑒𝑡(𝑛1, 𝑛2) = 𝐸𝑀𝐴𝑡(𝑛1) − 𝐸𝑀𝐴𝑡(𝑛2) 

 

2) Signal line: an exponential moving average of the MACD line.  

 

𝑆𝑖𝑔𝑛𝑎𝑙 𝑙𝑖𝑛𝑒𝑡(𝑛3) = [
2

𝑛3+1
(𝑀𝐴𝐶𝐷 𝑙𝑖𝑛𝑒𝑡(𝑛1, 𝑛2) − 𝑆𝑖𝑔𝑛𝑎𝑙 𝑙𝑖𝑛𝑒𝑡−1(𝑛3)) + 𝑆𝑖𝑔𝑛𝑎𝑙 𝑙𝑖𝑛𝑒𝑡−1(𝑛3)]

   

Where n3 denotes the period for the EMA calculation of the MACDt series.  
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Only if the histogram values over the most recent three consecutive days change from negative to 

positive, go long, and vice versa. 

2.4.2. Portfolio Construction  

 𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝑟𝑢𝑙𝑒𝑠 = {
 𝑙𝑜𝑛𝑔,  𝑖𝑓 𝑆𝑖𝑔𝑛𝑎𝑙 = 1
𝑠ℎ𝑜𝑟𝑡, 𝑖𝑓 𝑆𝑖𝑔𝑛𝑎𝑙 = −1

  (5) 

 

When there is a long(short) signal, a long (short) position is executed at the next day's closing price, 

indicating a one-day lag between the generation of trading signals and the execution of trades. 

However, if any circumstance other than those listed indicates that our signal is 0, The researcher 

shall do nothing. Thus, the position is maintained until either a positive or negative signal occurs. If 

the new signal does not alter, The researcher will re-trade the same position on the trading day. 

Nevertheless, a reversal trade is conducted if the indication changes direction. Every three days, a 

signal is generated, so our holding period is three days. The researcher assumes here that our capital 

base is 1,000,000 RMB. The size of our portfolio is based on signal weighting, which means that the 

weighting of a commodity today is determined by its return during the preceding three-day period. 

The weight of each commodity is the three-day return of that item divided by the overall return for 

the preceding three-day period. This is done to achieve a higher potential return and more effective 

hedging. 

2.4.3. Trade Execution  

The transaction costs for commodities contracts in the Chinese market are not high. The researcher 

trade every three days. The required margin is around 10 to 20 RMB per contract value. The 

researcher assumes that the cost of a transaction is made up of a commission plus a bid-ask spread of 

one tick. Effective bid-ask spreads in commodities futures markets are typically smaller than or equal 

to the amount of one tick per contract [6,7]. Therefore, the researcher calculates transaction cost as a 

proportion of the notional contract value. Thus, Following, then the researcher can estimate 

transaction costs TC per lot as below [8]: 

 𝑇𝐶 =
(Commission+Tick Size×𝐶𝑀)

𝑃𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡×𝐶𝑀
 (6) 

Where CM is the contract multiplier, the number of units of the underlying commodity deliverable 

per contract; Bid-Ask spread measured in RMB; Price, measured in RMB, is that of the nearby 

contract at the end of our holding period. 

The problem of rolling is significant in the trade execution stage. Futures are traded using a series 

of contracts that have a brief lifespan and are only active for a few months at a time. The time 

difference between the contract that is about to expire and the contract that was just formed would 

cause the back-test and profitability calculations to be skewed. It would also lead to inaccuracies in 

calculating numerical price indicators, which are the foundation of technical analysis. Therefore, the 

elimination of gaps in data series is directly related to the resolution of the problem of spliced futures. 

To get accurate results from our strategy backtesting, the researcher utilizes the 9-days before contract 

expiry roll technique and the Backward Panama Canal approach [9]. To clarify it, the equation is 

shown as follows: 

 Roll Differential = Pnew contract − Pold contract (7) 

 Padjusted = Pold contract + ∑ Roll Differentialt (8) 

Where P is the close price. 
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3. Implementation 

3.1. P&L Graph Cumulative Simple Return (In-Sample) 

The cumulative P&L diagram and the summary statistics of the in-sample data (2012-2022) are 

shown. Although the overall trend is increasing, three decreases are worthy of discussion. The first 

significant decrease is during the 2014-2015 periods, while the other two less significant periods of 

negative returns are in 2018 and 2020. In 2018, political friction was responsible for this phenomenon. 

The United States raised its tariffs on nearly half of its imports from China. China retaliated 

immediately by imposing tariffs that applied to more than 70% of American goods. That significantly 

affected China's financial markets. Finally, in 2020, the pandemic negatively affected commodity 

prices [10]. 

 

Figure 1: Cumulative return from 2012/10/23 to 2020/10/23 for MACD. 

3.2. Statistics and Analysis (In-Sample) 

Table 5: Summary statistics from 2012/10/23 to 2020/10/23 for MACD. 

Year Yearly 

Return (%) 

Yearly 

Volatility 

(%) 

Maximum 

Drawdown 

Rate (%) 

Sharpe 

Ratio 

Annualized 

Return (%) 

Annualized 

Volatility (%) 

2012 -2.369% 9.454% 

32.374% 0.395  8.341% 13.000% 

2013 18.669% 11.534% 

2014 28.896% 16.836% 

2015 18.388% 11.455% 

2016 7.756% 12.604% 

2017 -8.915% 14.463% 

2018 20.312% 12.874% 

2019 21.499% 13.303% 

 

The summary statistics show an average result with more than 8% annualized return and 13% 

annualized volatility. Additionally, the Sharpe Ratio of less than 0.5 indicates that there is still room 

for improvement.  
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4. Difficulties 

4.1. High Transaction Cost 

The holding period for the strategy is three days. The signals are frequently generated because the 

holding period is short, and many commodities exist in the universe. The high trading frequency leads 

to high transaction costs, including the loss from the bid-ask spread. At the end of the in-sample 

period, the transaction cost takes up around one-third of the revenue. As a result, the rate of revenue 

is 96.2%, and the rate of return is 66.7%. 

4.2. Limitation of MACD Indicator 

The momentum divergence approach has the opposite issue from the crossover strategy, which 

restricts being a lagging signal. In particular, it may indicate a reversal too soon, causing the trader to 

experience a string of minor losses before the major one. The issue arises because a convergent or 

divergent trend does not necessarily reverse. A market will frequently consolidate for just one or two 

bars while it takes a breather before regaining strength and continuing its direction. In addition, very 

little correlation exists between MACD signal strength and generated profit. Investments in financial 

instruments of any type must be based on multiple indicators [11]. 

5. Refinement 

5.1. Double Confirmation 

Combining with another indicator to do the double confirmation can reduce the trading frequency 

and accurately determine the signal. 

5.1.1. RSI 

Implementation  

The indicator RSI is adopted to double confirm with MACD and lower the trading frequency to avoid 

high transaction costs simultaneously. RSI indicator measures the magnitudes of recent gains and 

losses to determine if a stock is overbought or oversold [12]. The oscillator has a range between 0 

and 100 and is defined as: 

 

 RSI = 100- [
100

1+RS
] (9) 

 

Where RS= average up index value/average down index value over the seven days.  

The commodity is oversold and overbought when the RSI is 30 and 70, respectively. Therefore, a 

buy signal is created when the RSI crosses over 30, and a sell signal is given when the RSI crosses 

below 70. A long position is executed only if RSI and MACD give a buy signal and vice versa. 

Results 

The cumulative P&L diagram and the summary statistics of the refinement to in-sample data (2012-

2020) are shown. The overall shape of the diagram is rising upwards. However, the growth is not as 

sharp as before 2017.  
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Figure 2: Cumulative return from 2012/10/23 to 2020/10/23 for MACD & RSI. 

Table 6: Summary statistics from 2012/10/23 to 2020/10/23 for MACD & RSI. 

Year Yearly 

Return (%) 

Yearly 

Volatility 

(%) 

Maximum 

Drawdown 

Rate (%) 

Sharpe 

Ratio 

Annualized 

Return (%) 

Annualized 

Volatility 

(%) 

2012 7.207% 7.217% 

27.428% 0.677  11.085% 11.643% 

2013 28.248% 11.748% 

2014 21.340% 13.215% 

2015 3.690% 11.396% 

2016 -3.294% 11.418% 

2017 17.486% 13.520% 

2018 20.302% 11.365% 

2019 -6.431% 12.063% 

 

There are increases in the Sharpe ratio and annualized return and a decrease in the annualized 

volatility, which means that everything is going on the right track.  

5.1.2. Bollinger Band 

Implementation 

The Bollinger Band methodology, created in the early 1980s, is frequently employed in financial 

market analysis [13]. Traders widely use Bollinger Bands outputs and other technical indicators to 

determine which position to take in the asset under observation. The closer prices get to the top band, 

the more overbought the market becomes, and the closer prices get to the lower band, the more 

oversold the market becomes. 

 

 BOLU = MA(TP, 20) + 𝑚 ∗ 𝜎[TP, 20], BOLD = MA(TP, 20) − 𝑚 ∗ 𝜎[TP, 20] (10) 

 

Where BOLU=Upper Bollinger Band, BOLD=Lower Bollinger Band, MA=Moving average, 

TP(typical price)=(High+Low+Close)/3, m=2(Number of standard deviations), σ[TP,n]=Standard 

Deviation over last 20-day periods of TP 
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The buy signal is generated when the futures price moves above the upper band. The sell signal is 

generated when the futures price moves down to break the lower band. Trades are executed when the 

Bollinger line and MACD generate a buy or sell signal. 

Results 

The cumulative P&L diagram and the summary statistics of the in-sample data (2012-2022) are 

shown. The overall shape of the diagram is rising upwards with tiny fluctuations. It is worth noticing 

that there was a relatively sharp increase during 2014-2015. Afterward, there was a relatively stable 

increase from 2015-2018. Then, it turns back to the increment with a high slope. Overall, it is without 

a doubt that this is a positive trend of cumulative return, and investors should seize the opportunity 

to consider investing.  

 

Figure 3: Cumulative return from 2012/10/23 to 2020/10/23 for MACD & Bollinger Band. 

Table 7: Summary statistics from 2012/10/23 to 2020/10/23 for MACD & Bollinger Band. 

Year Yearly 

Return (%) 

Yearly 

Volatility 

(%) 

Maximum 

Drawdown 

Rate (%) 

Sharpe 

Ratio 

Annualized 

Return (%) 

Annualized 

Volatility 

(%) 

2012 -0.004386 0.089327 

12.808% 1.617  26.072% 14.148% 

2013 0.17072 0.12033 

2014 0.514041 0.196513 

2015 0.328102 0.123132 

2016 0.184032 0.127056 

2017 0.111718 0.149545 

2018 0.464449 0.150217 

2019 0.315905 0.149701 

 

The researcher can see a stable and profitable pattern of the Bollinger Band methodology by 

analyzing yearly and annualized returns. What is more, the increase in the annualized volatility is 

limited compared with around a 15% increase in the annualized return. Thus, investors should be 

optimistic about this excellent and predictable methodology.  
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5.2. Adjusting Holding Period 

5.2.1. Implementation 

Another approach to lower the transaction cost is to longer the holding period. The longer the holding 

period, the number of trading will decrease. Therefore, the different holding period is adopted in two 

refinement method. The holding periods are 3 days, 6 days, 9 days, 12 days, 15 days, and 18 days. 

Result 

Table 8: Summary statistics for MACD & RSI in the different holding periods. 

Holding Period 3 Day 6 Day 9 Day 12 Day 15 Day 18 Day 

Annualized 

Return% 

11.085% 15.410% 11.829% -4.739% 0.137% 12.840% 

Annualized 

Volatility% 

11.643% 13.085% 13.085% 12.676% 12.676% 9.881% 

Sharpe Ratio 0.677  0.933  0.659  -0.626  -0.242  0.976  

Table 9: Summary statistics for MACD & Bollinger Band in the different holding periods. 

Holding Period  3 Day 6 Day 9 Day 12 Day 15 Day 18 Day 

Annualized 

Return% 

26.072% 31.361% 19.954% 25.746% 17.214% 19.605% 

Annualized 

Volatility% 

14.151% 14.238% 14.238% 14.012% 14.012% 12.174% 

Sharpe Ratio 1.616  1.978  1.177  1.609  1.000  1.348  

 

Putting two tables together gives us a clearer insight into the performances of each methodology. 

Indeed, the overall annualized volatility of Bollinger Band is higher than that of RSI. However, as 

long as the researcher considers the massive increase in the annualized return, then it is without a 

doubt that the strength of Bollinger Band outweighs its limitation. On the other hand, the data of the 

Sharpe Ratio also represents their performances since Sharpe Ratio considers the risk and return 

together.  

In addition, the researcher can detail the methodology of the Bollinger band by comparing the 

performances of the different holding periods. An annualized return of 31.361% and a Sharpe Ratio 

of 1.978 help us identify the 6-day hold period as the best method to enact further.  

6. Conclusion 

6.1. Final Selection 

MACD and Bollinger Band double confirmation with a 6-day holding period is selected. In other 

words, based on a six-day evaluation, both MACD and Bollinger Band will generate their signals. 

The trade will not be executed until both indicators generate the same signal. It is evident from the 

outcomes of implementation and improvement. With a more extended holding period, the trend-

following strategy yields a greater annualized return and Sharpe ratio. 
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6.1.1. P&L Graph Cumulative Simple Return (Out-of-Sample) 

The cumulative P&L diagram and the summary statistics of the refinement to out-of-sample data 

(2020-2022) are shown. The overall shape of the diagram is rising upwards, accompanied by slight 

variation. However, the increment will slow down after 2022. This is understandable due to the FED's 

decision to increase interest rates and the overall weak performance of the US market.  

 

Figure 4: Cumulative return from 2020/10/26 to 2022/8/26 for MACD & Bollinger Band with a 6-

day holding period. 

6.2. Statistics and Analysis (Out-of-Sample) 

Table 10: Summary statistics from 2020/10/26 to 2022/8/26 for MACD & Bollinger Band with a 6-

day holding period. 

Year Yearly Return 

(%) 

Yearly 

Volatility 

(%) 

Maximum 

Drawdown 

Rate (%) 

Sharpe Ratio Annualized 

Return (%) 

Annualized 

Volatility 

(%) 

2021 46.996% 17.281% 
10.933% 1.771  32.916% 16.781% 

2022 18.509% 16.171% 
  

The out-of-sample data shows an ideal result. The annualized return is 32.916%, which is 

exceptionally high out of our expectations. The annualized volatility is acceptable, which is 16.781%.  

The sharp ratio of 1.771 also shows a good performance considering risk and return together.  

6.3. Additional Consideration 

6.3.1. Return  

 This strategy has delivered very high returns, even reaching 46.996% in 2021. The researcher 

attributes this phenomenon to high market volatility during the pandemic facilitating technical 

indicators to generate buy and sell signals. Moreover, as confidence in the stock market has declined 

during the pandemic, increasing numbers of people are seeking diversion to other markets, such as 

the futures markets in our study. 
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6.3.2. Risk 

Our Sharpe ratio is 1.77 for 2020-2022. This is supported by an annualized volatility of 16.8 percent 

and a maximum retracement of 10.9 percent. As a result, our strategy is less speculative. Nevertheless, 

there are still several risks: 

1) Systematic risk: The long-short portfolio hedges a portion of the market risk. Faced with 

systemic market risk, the portfolio will contain at least one direction of potentially profitable holdings 

and one partially lost direction. The economy has been undergoing long-term structural reforms, with 

COVID-19 acting as an internal catalyst to accelerate the change. To hedge risk more effectively, the 

researcher can apply more economic intuition and qualitative analysis to commodity selection to 

conduct more research on market trends and execute our selection. Thus, the researcher can 

significantly mitigate risk by selecting more profitable products. Market risk is primarily based on 

the fact that market volatility is significantly greater than in the past. There is no assurance that 

commodity prices will always move in the same direction regarding correlated risk. To mitigate this 

correlation risk, commodities can be grouped by type, as their prices are more likely to move in the 

same direction.  

2) Leverage risk: Traders can invest as little as 10% of the contract's actual value in futures trading. 

The leverage magnifies the effect of price fluctuations to the extent that even relatively minor price 

fluctuations can result in substantial profits or losses. For example, a moderate price decline could 

result in a margin call or forced position liquidation.  

3) Rollover risk: This strategy is affected by the difference between the price at which the old 

contract expires and the price at which the new contract is executed. Nonetheless, futures contracts 

frequently trade at a premium or a discount when rolling, resulting in rollover risk. 

6.3.3. Correlation 

The strategy results are generated from out-of-sample data, significantly since the net investment 

value is highly correlated with macro markets. The returns are highly related to the inflation of the 

market. While the strategy can hedge some systemic risks, using a long-short portfolio alone cannot 

eliminate the risk from impending short-term market shocks. 

6.3.4. Operation  

The data required for this strategy is published publicly on the websites of each Future Exchange. 

However, accurate more-frequent data, such as by seconds or minutes, and historical data, such as 

bid-ask spread, are more challenging to locate. Accessibility is assured, whereas precision is not. In 

addition, there are two types of usable data: raw data with greater detail and continuous data with less 

complexity. Processing data is complicated due to the need to deal with the rolling problem and 

consider insignificant contract-specific details. Moreover, because the portfolio is rebalanced every 

three days, which is a high frequency, the operational risk may also be high, but it may be purposefully 

reduced. This strategy's transaction costs could be reduced by extending the holding period. 

6.3.5. Future 

Trend following strategy is a common strategy used by investors. It is highly crowded and considered 

to have a low degree of sophistication. However, the method of gaining profit, the weighted approach, 

and the accuracy of the signals can also distinguish this strategy. In this case, its decay will be slow. 

It may involve colossal capital, but it cannot be extended to other assets because it exploits the natural 

characteristics of the commodity. In short, there is still much room for improvement. Nevertheless, it 

remains a profitable strategy suitable for adoption due to the possibility of efficient markets. In the 
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long term, the researcher believes diversification is critical in designing a robust trend-following 

strategy [14]. 

6.3.6. Environment 

The strategy is simple, as the operational process and data collection are not complex for investors to 

handle. The trading frequency is relatively high so that most short-term traders can favor it. The 

market will still be affected by the current global situation. Essentially, trend following is an intuitive 

strategy. It should perform well when volatile markets, as they often do in an inflationary 

environment. History shows that trend following may also perform well after a period of inflation 

[14]. 

6.4. Trading Recommendation 

Following this strategy, out-of-sample data perform well. The Sharpe ratio exceeds the in-sample 

data, indicating that the strategy has a low level of risk. In addition, the annualized return is 32.9%, 

significantly higher than the in-sample return.  

In conclusion, it turns out that the strategy is profitable in inefficient markets. China's financial 

market is not mature yet. Our research will provide valuable insights to investors seeking to profit 

from this market's apparent inefficiency. Therefore, the researcher advises investors to implement the 

strategy as soon as possible. The strategy is also easy to manipulate and can generate substantial 

short-term profits. Even though the MACD indicator has inherent limitations, RSI and Bollinger Band 

are used in this paper for double confirmation to improve these limitations. In addition, they are 

adjusting the holding period to find the optimal strategy. This strategy has the potential to become a 

practical guide for future investors to explore the Chinese market if the MACD parameters are further 

optimized and the model is enhanced to prevent the occurrence of false signals. 
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