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Abstract 

This work aims to explore the performance of index rebalancing strategy within the 
context of Chinese market. Specifically, this work applies this traditional hedge fund 
strategy to Shanghai-Shenzhen 300 Index (CSI 300), a Chinese equity index that monitors 
the performance of top 300 stocks in Chinese equity market. When the index 
reconstructs, there would be buying pressure on the stocks newly added and selling 
pressure for those removed. Index rebalancing strategy thus aim to take advantage from 
this price inefficiency. This work gets a generally positive result by running a back test 
using historical data. The investigation thus leads to the conclusion that index 
rebalancing strategy could be a profitable investment strategy in Chinese equity market. 
The work shows the possibility to apply traditional western hedge fund strategy in 
Chinese market and render further researches in relevant fields meaningful. 
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1. Introduction 

With the rapid development of Chinese financial market, more and more scholars and investors 
aim to develop alternate investment strategies. Index rebalancing strategy is a traditional 
strategy for Western financial market. It based on the short-term price inefficiency caused by 
the addition and deletion of stocks from the rebalancing index. Its simple idea and mechanism 
make it widely employed by investors. 

Chinese equity market has always been a target for ambitious investors. However, its 
unpredictability and a different system of regulation makes it difficult for many to enter. This 
research aims to test the possibility of implementing western investment strategy and provides 
some insights on this issue. This work applies index rebalancing in Shanghai-Shenzhen 300 
Index (CSI 300), one of the most influential stock indexes in Chinese market. CSI 300 has two 
rebalances annually, which occurs in June and December. Generally, stocks that are added will 
experience an upward trend, while stocks being removed tend to go downwards. Therefore, 
investors could take short positions on the eliminated ones and take long positions on the 
added ones to gain profits. 
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In this work, we run a back test with historical data. By carefully choosing a trading period and 
trading volume, we get a positive return with acceptable risks and fluctuations. This shows the 
possibility of applying western strategy within Chinese market. With further researches, it is 
likely to produce efficient and consistent investing strategies for Chinese market. 

2. Specification 

2.1. Analysis 

2.1.1. Qualitative 

Rebalancing involves buying and selling stock price index at intervals. Intervals can be ranged 
monthly, semi-annually or annually. Factor indices are weighted by exposure to a certain factor, 
rather than weight constituents by their size. The ultimate goal is to generate the greatest 
returns net of rebalancing fees. In other words, it is to generate the best returns with minimum 
risk.  

2.1.2. Quantitative 

Plans for pnl (Return, Risk, Sharpe ratio) 

Return  

Long: (Price of CD-Price of AD)/ Price of AD; 

Short: (Price of AD-Price of CD)/ Price of CD 

(CD: Change Day; AD: Announcement Day) 

Risk 

Market risk (volatility risk). There might be loss caused by the unexpected price movements or 
the changes of volatility. The market risk could be reflected by beta and standard deviation. 
Beta measures the relation between the rate of return of our portfolio and market. 

Liquidity risk. Since the stock is a high liquidity asset, it has little liquidity risk. 

Sharpe ratio 

Sharpe Ratio=
Rp−Rf

σp
                                                                 (1) 

Rp: return for the portfolio 

Rf: risk free rate 

σp: standard deviation of portfolio excess return 

Sharpe ratio represents the additional return gained by every additional unit risk investors 
expose to. The greater the value of the Sharpe ratio is, the more attractive the risk-adjusted 
return we can get. 

2.2. Data 

2.2.1. Universe 

The universe is the stock components of CSI 300 index including those stocks which are added 
into or deleted from the index during semiannual rebalance. Shorting restriction: No direct 
shorting available but shorting could be achieved by securities margin trading. 

2.2.2. Data Sets 

CSI's 2005-2019 historical data, including transfer in and out stock name lists, stock prices, 
turnover, and market cap. 

2.2.3. Data Sources 

The lists of stock components come from the official website of CHINA SECURITIES INDEX 
CO.LTD [1], and an economic forum—jg.com.cn. The daily price of stocks comes from an online 
database YUCEZHE [2]. The lists of CSI 300 index come from the official website of CHINA 
SECURITIES INDEX CO.LTD [3] 
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2.2.4. Date Range 

Our dataset of rebalancing started from June 2005 and ended in December 2019. We set data 
from June 2005 to December 2016 as in-sample data and data from June 2017 to December 
2019 as out of sample data. If there is no abnormal data, we would have in total 24 in-sample 
data sets and 6 out of sample data sets. 

2.3. Strategy 

2.3.1. Signal Generation 

In each CSI 300 Index rebalancing day, there will be some stocks added and eliminated from 
CSI 300 index respectively. In our research, we plan to take long position for addition stocks 
and take short position for elimination stocks in our portfolio to make profit.  

The change in the market value of stocks is a decisive factor in our strategy.  

According to the explanation in the Compilation Plan of CSI300 Index, the adjusted market cap 
of constituent stocks in CSI300 determine the price of index. The greater the change of market 
cap, the greater the fluctuation of stock price. In this case, we can expect more profits generated 
from the short-term volatility of the market. 

Therefore, we use the change of market cap as a signal to judge whether our strategy can be 
profitable in the index rebalancing process. 

Absolute change of market cap =|
(𝑀′

0−𝑀−1)

𝑀−1
|                                        (2) 

𝑀′0:The market cap of index calculated by the new index name list 

𝑀−1:The market cap of the index in the day before the announcement day 

As long as the absolute change of market cap is not equal to zero, investors can enter the market. 

2.3.2. Portfolio Construction 

CSI 300 Index generally rebalances in June and December of each year. The transactions are 
expected to close out in change day.  

In our strategy, we attempt to keep the total value of the long and short holdings roughly equal 
to hedge market risk. So we choose to allocate 1 (￥1 million):1 (￥1 million) stock market 
value in short and long. Given that it is difficult for us to predict the trend of stocks that will join 
our portfolio, we cannot decide which stocks to buy more. Therefore, we decided to divide 
￥1,000,000 into each stock equally in short and long. 

MV1+MV2+…+MVi=￥1,000,000 

MV1’+MV2’+…+MVj’=￥1,000,000 

MVi=￥1,000,000/i 

MVj=￥1,000,000/j 

MV: market value of each stock 

i:number of stocks added to the index 

j:number of stocks eliminated from the index 

2.3.3. Trade Execution 

Stocks in CSI 300 can be traded through major Securities Exchanges, such as CITIC Securities, 
China Merchants Securities, PING AN Securities, HAITONG Securities, etc.  

Investors need to pay transaction fees including commission, stamp duty and transfer fee. In 
the process of transaction, both the buyer and the seller should pay 0.01% to 0.03% 
commission and 0.002% transfer fee, and the seller should pay extra 0.1% stamp duty. In order 
to reduce costs, we choose CITIC Securities with low 0.015% commission fee. 
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When we buy and sell a stock to make a profit, we will pay a 0.017 % transaction fee for buying 
and pay 0.117% transaction fee for selling (Stock transaction fee, 2020) [4]. (The formula is as 
followings:) 

Long position process: 0.015%+0.002%=0.017% 

Short position process: 0.015+0.002%+0.1%=0.117% 

C=0.017%×PL+0.117%×PS 

C: Total transaction fee 

PL: Long position stocks 

PS: Short position stocks 

3. Implementation 

3.1. Results 

3.1.1. PnL Graph 

 
Figure 1. The cumulative pnl graph for the first backtest 

 

The x-axis reflects dates covering our entire in-sample trading from June 2005 to December 
2016.  To avoid confusion and for better understanding, we only include the days when we are 
actually in the market. In this case, it is from the announcement date of rebalancing to the date 
when rebalancing takes place. The y-axis shows the profit or loss when a total asset of 
￥2000000 is invested at the beginning.  

We can clearly see that although the pnl fluctuates a lot and there are losses sometimes. The 
overall trend is moving upwards. Specifically, the pnl begin to increase steadily from 2010 to 
2015, corresponding to the bull market between the 2008 financial crisis and 2015 stock 
market crash. 

3.1.2. Summary Statistics 

 

Table 1. The key performance measurement statistics for backtest 1 
Trading 

Days 
Annual profit 

Ratio 
Standard Deviation of 

Return 
Win 

Ratio 
Sharpe 
Ratio 

Beta with 
SH000001 

Trx 
Cost 

AD to CD 20.19% 0.08502 100% 2.1141 0.0533 2.006% 
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3.1.3. Differences from Expectation 

Analyze the difference between the summary statistics and expectation. 

 

 
Figure 2. The pie chart for differences between expected return and real return. 

 

The y-axis of Figure 5 above are expected return and real return (¥) the x-axis is the period set 
of each rebalancing date from 2012 to 2016, and the orange bar means expected return and the 
blue bar means the real return. As the graph shows that there are few differences in Dec-13, 
Jun-14, Jun-16, and Dec-16, and quite large difference between the expected return and real 
return in Dec-12, Jun-13, and Jun-15. However, in June 2015, our expected return and real 
return had a large gap, which might be caused by Chinese stock market crash due to the high 
leveraged financing in stock market.  

The reasons why we have prediction deviation are: 

(i) The data used to predict were from 2008, and during that all markets in the worldwide has 
suffered from financial crisis in some degree. 

(ii) Stock market is difficult to predict and there are many factors that affect its fluctuation, to 
make the regression model more convincing, we used 4-year-data from 2008 to 2011 to build 
the equation, but there are 1.500438 of standard error and 0.013425 of R-square calculated 
from 301 observations, and the unexpected factors and irrelated quantitative variables should 
been excluded from the model’s construction. 

(iii) According to 2012 Stock Market Performance By the Numbers (2013) [5], Nasdaq classified 
that 2012 was a way better year for stocks than 2011, stock market performance was 
impressive given all the end-of-year fiscal cliff fear, pre-election uncertainty. Besides, China has 
deepened its reform on the growth enterprise market (GEM) in the Shenzhen Stock Exchange 
(Global Times, 2020) [6], therefore, the expected return from earlier time is under-evaluated 
than real return. 

3.2. Difficulties 

3.2.1. Difficulty to figure out the factors that have direct relationship with the expected 
return 

Firstly, we considered of picking the difference of price between announcement day and the 
change day, but there won’t be price in change day when we are going to expect, so we 
abandoned that idea. After that, we also took other variables into considerations, such as 
market value or volume of AD day, and that did not work so well in regression model. 
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3.2.2. Difficult in calculating an ideal weighting 

Ideally, In order to calculate the weighting for each stock in our portfolio, it is helpful to know 
how much each stock takes up in the index. However, our data only provide the lists of names 
for each stock during rebalancing. As a result, we could only use equal weighting for portfolio 
construction.  

3.2.3. Difficult in tracking price change for every single day 

Moreover, the prices for some stocks are missing at certain days. To maintain the completeness 
of our strategy, we decided to include those stocks but have to ignore the price changes during 
the time when price changes.  

3.2.4. Difficult in deciding whether the current rebalancing is a good idea for trading 

Apart from the two major index rebalancings each year, there are also minor rebalancings 
which involves around 5 stocks from time to time. One explanation for those rebalancings is 
that some companies within the index suddenly declared bankruptcy and therefore stocks 
move out of the market. As this types of rebalancing involves larger risk and may be hard to 
trade with, we decided to only trade when there are more than 10 stocks involved in 
rebalancing. 

4. Refinements 

4.1. Implemented 

4.1.1. Using beta to hedge our portfolio 

As all the stocks in our portfolio come from CSI300, it is likely that our portfolio will have a beta 
correlation with the main stock index, hence subject to market volatility. As a result, we could 
use hedging to offset the beta portion of our portfolio. For this refinement, we still use AD to CD 
as our trading days. The result is shown in the following graph.  

4.1.2. Changing the trading periods 

Since our strategy has low trading frequency, it is possible that trading periods could play an 
important factor. As the index rebalancing capture the short-term price fluctuation, we assume 
the abnormal prices may last longer than the time between AD and CD and decide to extend our 
trading periods for two extra weeks. 

 
Figure 3. The daily cumulative return after refinements. The Yellow line is the result before 

refinement while the blue line is the one after. 
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4.2. Results 

4.2.1. Using beta to hedge our portfolio 

 

Table 2. Summary Statistics for results after refinements. 
Trading 

Days 
Annual Profit 

Ratio 
Standard Deviation of 

Return 
Win 

Ratio 
Sharpe 
Ratio 

Beta with 
SH000001 

Trx 
Costs 

AD to CD 13.49% 0.10275 62.5% 1.09604 0.1548 2.147% 

 

Unexpectedly, the result after using beta hedging is not as good as the result before refinement. 
From the table, we see a lower annual profit ratio, sharpe ratio and win ratio. Moreover, since 
we need to trade one more instrument, the transaction costs also increase a bit.  

From the graph, we can see that the main differences come from years prior to 2009. After 2009, 
the two lines moves in a similar pattern. A possible explanation could be the financial crisis. 
During the financial crisis, the index went down significantly, causing a sharp decrease in the 
value of our portfolio.  

4.2.2. Extend Trading periods by another 2 weeks  

 
Figure 4. The daily cumulative return when change the trading periods. 

 

Table 3. Summary Statistics when change the trading periods. 

Trading Days 
Annual Profit 

Ratio 
Standard Deviation 

of Return 
Win 

Ratio 
Sharpe 
Ratio 

Beta with 
SH000001 

Trx Costs 

AD to 
CD+14days 

5.7618% 0.09046 91.67% 0.391532 0.0257095 
1. 

06422% 

 

From the above statistics, we see a significant drop in profit ratio and Sharpe ratio, which 
suggests that by using prolonged trading periods, our strategy becomes less profitable. This is 
likely due to the short-time nature of our strategy. The standard deviation also increases 
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compare to our results before refinements. Surprisingly, the Win Ratio doesn’t change much. 
This is probably due to the factor that the stocks being added to the index have been performing 
well constantly after they are added and vice versa for the removed ones. However, their good 
performance is more related to their individual factors, instead of part of our economic intuition. 
In short, we decide not to change our trading periods. 

4.3. Proposals 

4.3.1. Proposal 1: Stop-loss point build-up 

We can build up a reasonable stop loss point to lower the loss caused by unexpected market 
violate because the 2015 stock market crash greatly shocked Chinese stock market. The stop 
loss point is expected to be constructed based on historical data analysis, once the market value 
of the portfolio suddenly dropped below a specific percentage over the previous day, such as 
96%, we would close out immediately to avoid further loss. The real percentage is expected to 
set up based on the analysis of the real data of 2015 stock market. 

4.3.2. Proposal 2: Selecting our portfolio of stocks instead of trading all addition and 
eliminations. 

We could deduct the stocks of sluggish industry and keep the rest stocks of developed industry. 
Since there are few investors participated in the sluggish industries, the trading volume is likely 
to be lower than others, which means that the motivation of price movement is quite low. If we 
cancel investing in stocks in this depressed industry, we can optimize our portfolio with limited 
funds. In additional, eliminating stocks in depressed industries can help our portfolio hedge 
market risk. For example, in 2019, those enterprises that have made profits in import and 
export are generally difficult to operate; therefore, on the balance day, we can choose not to 
invest in stocks in the foreign trade industry and allocate our investment funds to other stocks 
in our portfolio. 

4.3.3. Proposal 3: Implementing market cap-weighted indexes. 

We decided to switch equal-weighted indexes to market cap-weighted indexes. Equal-weighted 
indexes we used for this strategy did give exposure to all parts of the market, but the risk 
whether we are able to hedge is based on the variables that will happen in the future and are 
not constant, and then the equal-weighted indexes would not be appropriate for index 
weighting in our portfolio. Instead, market cap is one of the parameters that has relation with 
the potential market value and future expected return typically, which helps us focus on the 
stocks with massive capital. 

5. Conclusion 

5.1. Final Selection 

We use 6 sets of out of sample data, from June 2017 to December 2019 as our out of sample 
data sets.  

After the research and refinement, we decided to use our strategy with the following criteria:  

1) Asset class: The strategy will use equity added or deleted for CSI300 to construct the 
portfolio.  

2) Signal generation: Investors are expected to use the absolute chance of market cap as the 
signal to enter the market. As long as the signal is not equal to 0, investors can do the investment.  

3) Portfolio construction and hedging: The portfolio will have a market value of 2 million in 
total. Investors are recommended to allocate 1 million for shocks in long position and another 
1 million for stocks taking short position to hedge market risk. Each stocks within the portfolio 
will eventually be assigned equal market value.  



Volume 2 Issue 4, 2021 

DOI: 10.6981/FEM.202104_2(4).0009 

68 

Frontiers in Economics and Management 

ISSN: 2692-7608 

4) Trading frequency: Twice a year. The whole portfolio is expected to constructed on the 
announcement day and close out in the change day, the total period will be around two weeks. 

5.2. Out of Sample Test(s) 

5.2.1. PnL Graph 

 
Figure 5. The daily cumulative return for out-of-sample data. 

 

The Pnl graph has upward moving trend, similar to that of in sample data. However, since it 
trades in a much less time compared to our in sample data. The return fluctuates more and the 
final pnl is smaller. 

5.2.2. Summary Statistics 

 

Table 4. Summary Statistics for out-of-sample data. 
Trading 

Days 
Annual Profit 

Ratio 
Standard Deviation 

of Return 
Win 

Ratio 
Sharpe 
Ratio 

Beta with 
SH000001 

Trx Costs 

AD to CD 15.4488% 0.056557 100% 2.338997 0.11033245 2.75818% 

 

We can see that the out of sample data has a similar performance to the in sample ones. It also 
has a Win ratio of 100%, great annual profit ratio and Sharpe Ratio.   

5.3. Additional Considerations 

5.3.1. Other Investment Concerns 

In real situation, different Stock Exchanges tend to provide different commission fee based on 
customers’ amount of investment in the past. So investor are recommended to choose those 
Exchange center they are familiar with to maintain minimum the cost. 

The strategy have relatively low liquidity risk since the asset we use is the equity which has 
good liquidity. 

The strategy also needs to bear operational risk because the price of a stock change from time 
to time, it is not promising to enter or exit the market in the best price of the day. 
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Even though the return of the portfolio can hardly be directly affected during the execution 
period, it can be greatly affected by the alter of government policy. Also, the return of the 
strategy can be greatly affected by break out event such as the COVID-19 this year. 

5.3.2. Business Concerns 

Government investment restriction making short selling a little bit difficult in Chinese market, 
however, it was not fully prohibited and was accessible for big institutional investors. 

Since it is difficult to do short selling in Chinese market, the strategy will remain profitable for 
a very long period. But the strategy is also easy to manipulate, the competition can be quite 
fierce if short selling was open for normal investors.  

Profit of the strategy is expected to decay overtime because investors will gradually get to know 
how to predict the change overhead, so that the volatility of the stock price will be smaller in 
the future. 

5.4. Trading Recommendation 

In conclusion, our research provides a practical trading strategy that can be used to generate 
profit with a rarely discussed index in a newly and rapidly developing financial market. The 
Chinese financial market is overlooked by majority of investors. However, as demonstrated in 
this research, the potential for profits are huge. Our research would provide helpful insights for 
investors who seek to obtain profits from this underdeveloped market. 

Consequently, we strongly suggest investors to implement the strategy if possible. The strategy 
is also easy to manipulate and can gain large profit within a short period.  

With further investigations into what affect the volatility of a shock price during index 
rebalance, this strategy has the potential to be widely used and become a practical guideline for 
future investors who aim to explore Chinese market.  
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