Research on Stock Quantification Strategy of Fund
Flow Factor Based on Data Analysis

Lingwei Zhang ?, Xiaolei Ding ", Biyuan Yang®
e-mail: 1195494097@qq.com, * Corresponding author: "klausding@zufe.edu.cn

‘e-mail: 2495636430@qq.com

Zhejiang University of Finance & Economics, Hangzhou, China

Abstract: At present, the portraits of the participants in the China stock market present
relatively significant differences, which makes the capital market involves different types
of capital inflows and outflows, thus causing fluctuations in the stock price. In recent years,
the gradual rise of quantitative trading has promoted the continuous development and
maturity of quantitative trading strategies. Within this context, how to combine the fund
flow factor with the quantitative strategy to realize the accurate prediction of a future stock
price increase and decrease further evolved into a difficult problem to that numerous
scholars have devoted themselves. Based on Python, this paper firstly uses the median
absolute deviation method to carry out data cleaning and effectiveness testing on various
fund flow factors, applying the factors with higher effectiveness to the quantitative stock-
selection strategy for stock screening. Furthermore, aiming at the investment portfolio
formed under different factors, this paper applies the scientific calculation expansion
libraries including NumPy, Pandas, and Matplotlib in Python to carry out backtest analysis
to test the practical effect of different strategies, thereby exploring the feasibility and
practicability of the stock quantitative strategy based on fund flow factor. Lastly, this paper
proposes a host of pertinent recommendations on the application of the fund flow factor in
stock quantitative strategy.
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1. Introduction

Under the background of the ongoing major global public safety events as well as the violent
and turbulent economic environment, the global economy is inevitably facing increasing
downward pressure. Despite this, the turnover of China's stock shows an upward trend.
Moreover, with the change in people's awareness and way of investment and wealth
management, the capital activity in China's securities market is also continuously improving. In
different investment methods and strategies, a capital market composed of institutions, large,
medium-sized, and retail investors has gradually formed. In essence, the current stock market
in China is an emotional-oriented trading market, with changes in the inflow and outflow of
funds largely reflecting the emotional fluctuations of the corresponding groups of traders.

At the present stage, some relevant studies regard the net increase of main funds as a bullish
signal and the net inflow of retail funds as a bearish indicator. Additionally, some scholars found
that the inflow and outflow of large funds can be used as one effective indicator of stock buying
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and selling. The reason lies in that large fund flows in the China market typically represent some
financial institutions and large-scale idle funds. Compared with retail investors, they are more
likely to grasp the development trend and policy orientation of the current market and even
control the short-term trend of the stock market. Nevertheless, current academic circles seldom
research stock quantitative strategy from the perspective of comprehensively combining all fund
flow factors, and have not put forward sufficient effective recommendations on the application
of fund flow factors in stock quantitative strategy. Hence, this paper will carry out systematic
research on the aforesaid issues, to improve the application system concerning fund flow factor
in the field of stock quantification and to explore more effective stock quantitative strategies
based on fund flow factor, thus providing a beneficial experience for further research by more
scholars.

2. Data Processing and Factor Test

This paper takes the stocks of all A-share listed companies in China before 18 November 2022
as the research object, with the research interval of the sample ranging from 4 January 2007 to
18 November 2022. In this research interval of the sample, the China stock market has
experienced repeated bull-bear market transitions, covering the entire trend of the stock market
under different systemic risks. In addition, the data involved in this paper are from the Choice
database of East Money Information, with the data analysis software as Python.

Specifically, this paper first judges the different types of fund flows and the impact of their
proportions on the stock price increase based on the rising probability and frequency of the stock
price on the 1st, 3rd, and Sth day in the future, thus determining the optimal proportion of
different types of fund flows on the stock price increase. Furthermore, according to the optimal
proportion of different types of funds, this paper constructs a quantitative stock-selection model
based on single-factor fund flow, as well as the corresponding securities investment portfolio
based on the ranking idea of market value from small to large and the stock-selection model of
selecting three stocks every three days. Moreover, by comparing the yield curve of the strategy
with the Shanghai and Shenzhen 300 Index, this paper further judges the feasibility of adopting
a fund flow strategy for stock selection.

2.1 Selection of Variables

In the process of modeling, according to the number of entry orders, fund flows are further
divided into four types for statistics, including institutional funds (> CNY 1 million), large funds
(CNY 200,000-1 million), medium-sized funds (CNY 40,000-200,000), and retail funds (< CNY
40,000). Subsequently, this paper calculates the proportions of buying and selling of four types
of funds, in turn, grouping them into 10 equal parts to observe their impact on the stock increase.

Table 1 Indicators in the Fund Flow Stock-selection Model

Classification of Fund Flow Indicators Name
Institutional Funds Purchases and Sales of Institutional Funds
Large Funds Purchases and Sales of Large Funds
Medium-sized Funds Purchases and Sales of Medium-sized Funds
Retail Funds Purchases and Sales of Retail Funds




2.2 Standardized Processing of Data

Given the difference between the value range of indicators and the measurement unit, it is
necessary to standardize the extracted data of each indicator before empirical analysis. In this
connection, the data involved in this research are processed by the median absolute deviation
(hereinafter referred to as "MAD") method, which first determines the Median of all factors,
and calculates the absolute deviation value of each factor from the median, thus obtaining the
absolute deviation value, namely, the X — Median. Further, MAD is calculated based on the
absolute deviation value. Lastly, the range of [median — n X MAD, median + nMAD] can
be obtained by setting the parameter n=3x1.4826. The following adjustments are made to the
factor values beyond the reasonable range:

Xoniattan ifXi < Xomedian — nMAD

{Xmedfan +nMAD  ifX; > Xuedian + nMAD
UA =
Xi if Xmedian — TMAD < X; < Xynedian + nMAD

2.3 Factor Feasibility Test

Prior to modeling, Python is used to perform a factor test on the standardized capital flow data
of all A-share listed companies from 2007 to 2022. Meanwhile, through the statistics of the
forecast effect of each variable on the stock price increase and the probability of the stock price
increase under different percentages, this research further judges whether to do further relevant
factor analysis on them. The relevant results are as follows:
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Figure 2 Proportion of Institutional Sales
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Figure 3 Proportion of Purchases from Large Investors
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Figure 4 Proportion of Sales from Large Investors
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Figure 5 Proportion of Purchases from Medium-sized Investors
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Figure 7 Proportion of Purchases from Retail Investors
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Figure 8 Proportion of Sales from Retail Investors

Based on the analysis of the results of the above-mentioned backtest, the proportions of the
purchases from institutions, large, and medium-sized investors as well as the proportion of sales
from retail investors have a good ability to forecast the stock price increase. Among them, if the
purchases from large fund flow account for more than 0.6%, the stock market will have a
67.13% chance of rising the next day. This indicator performs best in the forecast effect of all
types of fund flows, and it will still maintain a high probability of an increase in the next 3 and
5 days, with the average rise and fall of stocks increasing with the change of time. In contrast,
the proportion of the purchases of medium-sized investors is more than 45% which can
successfully predict the next day's rise of the stocks and has a positive correlation with future
rise and fall. Regarding the proportion of institutional purchases and retail sales, the probability
of a stock rising increases with the increase of their proportions.

3. Construction and Test of Different Fund Flow Models

Based on the analysis outlined above, this paper finds that the greater the proportion of factors,
the greater the probability of future stock price increase. Nevertheless, it is worth noting that the
frequency of such cases has decreased accordingly. From the perspective of a quantitative
investment strategy of short-term operation, it is necessary to maintain more investment targets.
Therefore, in the interest of ensuring that the investment portfolio can cover more targets, this
paper makes a gradient test on the above factors, and further finds that when the factor value >
0.5, the investment portfolio contains more targets. Furthermore, when constructing the single-
factor quantitative model, this paper takes the stock yield rate as the dependent variable, with
the proportion of institutional purchases > 0.5, the proportion of purchases from large
investors > 0.5, the proportion of purchases from medium-sized investors > 0.5 and the
proportion of sales from retail investors > 0.5 as the independent variables. On the same note,



this paper selects three stocks and holds them for three days according to the order of market
value from big to small, intending to construct the single-factor stock-selection model. On the
other hand, aiming at the evaluation of the model, this paper analyzes whether the stock-
selection model with different independent variables can perform well by counting a series of
indicators from 2007 to 2022, such as yield rate and maximum drawdown, and comparing with
the returns of Shanghai and Shenzhen 300 Index, testing its investment effect. The relevant
results are as follows:

Table 2 Investment Performance of Institutional Fund Flow Proportion Strategy

Transaction Date Strategy Yield Basic Yield Excess Yield
2007/12/31 47.43% 162.98% -115.55%
2008/12/31 -42.35% -65.84% 23.50%
2009/12/31 -2.77% 94.11% -96.88%
2010/12/31 -58.60% -13.90% -44.70%
2011/12/31 -42.00% -24.57% -17.43%
2012/12/31 -53.22% 7.30% -60.52%
2013/12/31 -30.52% -7.28% -23.24%
2014/12/31 -48.83% 50.36% -99.20%
2015/12/31 42.21% 8.90% 33.31%
2016/12/31 -37.22% -12.41% -24.81%
2017/12/31 -34.32% 21.87% -56.19%
2018/12/31 -82.12% -25.59% -56.53%
2019/12/31 -75.76% 36.49% -112.25%
2020/12/31 -63.37% 25.29% -88.65%
2021/12/31 -63.13% -3.76% -59.37%
2022/12/31 -62.57% -22.41% -40.16%

As can be seen from Table 2, the investment portfolio constructed by using the proportion of
institutional purchases > 0.5 shows a poor yield effect, and simply successfully outperformed
the Shanghai and Shenzhen 300 Index in two years. The backtest analysis of the 15-year data in
the interval (excluding 2022) indicates that the annualized return and the maximum drawdown
of the investment portfolio are both negative, with a maximum drawdown of 100%. It can be
seen that the fund flow strategy based on the proportion of institutional purchases does not apply
to the current A-share market. The possible reason lies in that institutions do not buy stocks and
take a position at the lowest point of stocks. Moreover, its excessive purchases and slippage
easily cause some institutions to be unable to buy related stocks thoroughly, which leads to
institutions usually choosing to start buying stocks gradually while the stocks are still falling.
However, the strategy of this paper only holds the selected stocks for three days, so it is
incapable of fully capturing the rising opportunity of related stocks, which thus leads to the
unsatisfactory investment effect of this strategy.



Table 3 Investment Performance of Large Fund Flow Proportion Strategy

Transaction Date Strategy Yield Basic Yield Excess Yield
2007/12/31 79.30% 162.98% -83.68%
2008/12/31 -12.28% -65.84% 53.57%
2009/12/31 21.27% 94.11% -72.84%
2010/12/31 123.88% -13.90% 137.79%
2011/12/31 -5.21% -24.57% 19.36%
2012/12/31 15.00% 7.30% 7.70%
2013/12/31 31.59% -7.28% 38.87%
2014/12/31 43.37% 50.36% -6.99%
2015/12/31 17.11% 8.90% 8.22%
2016/12/31 34.82% -12.41% 47.24%
2017/12/31 19.18% 21.87% -2.68%
2018/12/31 -33.48% -25.59% -7.89%
2019/12/31 44.40% 36.49% 7.91%
2020/12/31 19.49% 25.29% -5.80%
2021/12/31 -20.88% -3.76% -17.12%
2022/12/31 -18.12% -22.41% 4.29%

As can be seen from Table 3, the investment portfolio selected by using the proportion of
purchases from large investors > 0.5 shows a relatively general yield effect. The yield of this
strategy has not outperformed the Shanghai and Shenzhen 300 Index for 6 years. Moreover, the
15-year annualized yield in the interval was only 17.11%, whereas the maximum drawdown
was -60.46%. Therefore, it is not suitable for investors with risk aversion preference.
Meanwhile, the cumulative net value of the strategy is only 12.29, showing a relatively general
effect.

Table 4 Investment Performance of the Proportion Strategy of Purchases from Medium-sized Funds

Transaction Date Strategy Yield Basic Yield Excess Yield
2007/12/31 315.56% 162.98% 152.58%
2008/12/31 21.54% -65.84% 87.39%
2009/12/31 252.03% 94.11% 157.92%
2010/12/31 154.34% -13.90% 168.25%
2011/12/31 27.29% -24.57% 51.86%
2012/12/31 43.26% 7.30% 35.96%
2013/12/31 88.32% -7.28% 95.60%
2014/12/31 77.72% 50.36% 27.35%
2015/12/31 148.84% 8.90% 139.94%
2016/12/31 39.44% -12.41% 51.85%
2017/12/31 -0.29% 21.87% -22.15%




Transaction Date Strategy Yield Basic Yield Excess Yield
2018/12/31 2.47% -25.59% 28.06%
2019/12/31 64.20% 36.49% 27.71%
2020/12/31 15.68% 25.29% -9.61%
2021/12/31 -3.52% -3.76% 0.24%
2022/12/31 -23.20% -22.41% -0.79%

In contrast, the proportion strategy of the purchases from medium-sized investors has achieved
quite excellent performance, with an average excess yield of 62.01% in the 15-year interval. In
the meantime, its 15-year annualized yield in the interval was 57.64%, whereas the maximum
drawdown was only -47.47%, both of which were significantly higher than the results of the
backtest of the proportion factor of institutional purchases, as well as the proportion factor of
purchases from large investors. Nevertheless, in recent years, the annualized yield of this
strategy has shown a significant downward trend and has not yet outperformed the Shanghai
and Shenzhen 300 Index.

Table 5 Investment Performance of the Proportion Strategy of Sales from Retail Funds

Transaction Date Strategy Yield Basic Yield Excess Yield
2007/12/31 222.371% 162.98% 59.40%
2008/12/31 -34.86% -65.84% 30.98%
2009/12/31 257.73% 94.11% 163.62%
2010/12/31 61.88% -13.90% 75.78%
2011/12/31 4.84% -24.57% 29.41%
2012/12/31 26.57% 7.30% 19.27%
2013/12/31 51.09% -7.28% 58.37%
2014/12/31 45.03% 50.36% -5.33%
2015/12/31 109.43% 8.90% 100.53%
2016/12/31 -0.92% -12.41% 11.49%
2017/12/31 -20.70% 21.87% -42.56%
2018/12/31 1.33% -25.59% 26.92%
2019/12/31 60.41% 36.49% 23.93%
2020/12/31 16.99% 25.29% -8.29%
2021/12/31 8.33% -3.76% 12.09%
2022/12/31 -15.95% -22.41% 6.46%

The proportion strategy of sales from retail investors outperformed the Shanghai and Shenzhen
300 Index, with an average 15-year excess yield of 35.13%, an annualized yield of 33.71%, and
a maximum drawdown of -52.65%. Although the strategy had negative returns in some years of
the interval, the drawdown was small and controllable. Therefore, the strategy presents a
relatively excellent performance.



4. Conclusion

To sum up, by comparing the single-factor quantitative stock-selection model constructed year
by year, this paper draws the following conclusions:

First of all, the short-term quantitative stock-selection strategy based on fund flow is feasible
and can obtain a higher yield. Based on the inflow and outflow of different types of fund flows,
it is possible to fully tap the stock targets that may rise in the next few days, thereby selecting
the stocks with large short-term gains. The securities investment portfolio constructed year by
year through the fund flow model of large, medium-sized, and retail investors can achieve higher
profits in most market conditions, thus helping investors to obtain positive returns. It can be
seen that the strategy based on different types of fund flows is feasible and effective in short-
term stock trading in China.

Secondly, different market conditions will bring more significant impact and changes on the
returns of quantitative investment strategies based on fund flows. The specific proportion of
fund flows should be adjusted based on the changes in the current stock market. Meanwhile, it
is necessary to increase the timing trading strategy, to ensure that the selected securities
investment portfolio can obtain a more stable yield effect annually.

Thirdly, in the fund flow strategy, it is strongly recommended to focus on the proportion factor
of the purchases from large and medium-sized investors as well as the proportion factor of the
sales from retail investors, excluding the proportion factors of the institutional purchases and
sales. This is because the first three factors could lead to a rise in stocks over the next three days.
However, institutions, whether buying or selling, could cause the stock to fall in the next three
days. This further indicates that most institutions have relatively large amounts of funds and
relatively low operating frequency. In addition, the operation of institutions will have a greater
impact on the stock market, which is mainly a negative impact. Consequently, in the
development and improvement of a stock quantitative investment strategy based on fund flow,
the role of institutional funds should be generally ignored.

Fourthly, the quantitative investment strategy based on different types of fund flows must reduce
the proportion of each major fund to be bought and sold, to obtain more selection targets and
give full play to the ranking ability of market value, thus selecting the securities investment
portfolio with the potential advantage of short-term rise. Additionally, choosing excessively
harsh conditions may result in an investment portfolio with fewer underlying stocks, thus
making it difficult to grasp better investment opportunities.
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