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ABSTRACT

Through the simulation experiment method, by meahgjeneral securities information and trading
platform in Mainland China, based on the historidata of all A shares in Shanghai Securities Market
within 16 years, with the winning rate, the annizdé of return, and the net profit as the goal, tundugh
detecting the current general RSI expert tradingtesy, the article corrected the trading points & R
trading system and achieved the result of maximgosl.
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1. INTRODUCTION batches was applied, and the conclusion was drawn

that the average profit is largest at ZORSI (6) <
In the securities investment market, three resuligp.

that all investors are most concerned about are the i ) .

winning rate (the ratio between the transaction CHENG Jin-bo (2006) [4] studied the historical

number of earnings and the total transactioly€€kly data of Shanghai Composite Index from

number), the annual rate of return and the netproft992 10 2006. With Shanghai Composite index as

margin, the higher winning rate means the less ridk® investment products, it drew the probability

for investors, the higher annual rate of return msea When 10< RSI (6)< 20 is at the bottom and the

the more profits for investors, and the higher negrobability when 80< RSI (6)=< 90 is at the top.

profit margin means the faster that the investars c TAO Cui (2007) [5] used the Monte Carlo

tmake {‘_noney. I the clurrent glgba::: ft'fr]]anc'alsimulation method to test the effectiveness of RSI
ransactions, as commonly recognized, there a{fyicaior and the conclusion was that the guiding

two mature mef[hods: _fundamental _analysis ar_‘ldole of RSI (5) in the stock trading is debatable
technical analysis. During the technical analys'%hich needs to be further improved and perfected.

method, the technical indicators must be used.
LI Yi-long (2010) [6] described the general

RSI (Relative Strength Index) trading indicator is_ . . .. : : ;
mentioned in 1978 by U.S. J.Welles Wilder, JR. i%ﬁgiﬁt?gr?sn of RSI (14) during the firm bid and ask

the book "New Concepts in Technical Trading
Systems [1]", and the corresponding formula is Due to the popularity of computer use, all
given out. Subsequently, RSI indicator is widelysecurities analysis and trading of securities
used in the global trading of commodities, futurespvestors can be done through the computer. At
and securities. Domestic researchers have also dgeresent, all securities analysis trading softwanes
a lot of work and achieved many beneficial results.China incorporated an expert RSI trading system,
. ._and this article attempts to test and analyze the
JIA.O Hua (2001) [2] d|scusse<_j the mathematic elevant historical data in Shanghai and Shenzhen
meaning .Of RS (6). calculat|on_ formula andSecurities Markets through the simulation
proposed its mathematical explanation. experiment method, based on the historical data of
GAO Xiang-bao, ZHAO Ying-jie (2005) [3] all A shares in Shanghai and Shenzhen Securities
studied the historical weekly data of ShanghaVarkets within 16 years, with the winning rate, the
Composite Index from 1992 to 2005. Withannual rate of return, and the net profit as thal,go
Shanghai Composite index as the investmem@nd it also conducted the empirical analysis
products, the strategy of closing the position iiesearch on the practicality of this system in @lsin
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securities market. It is to seek the optimal trgdi
point with maximized goal, thus to optimize th
expert RSI trading system. Writing out the sour
code of optimization formula, it provides
graphical and intuitive tool to investors.

2. EMPIRICAL ANALYSIS OF RSI
TRADING SYSTEM

2.1 Experiments and Results

The original formula given by Welles Wilder

is as follows:

RSI =100 x RS/ (1 + RS) or, RSI = 100-1
+(1 +RS)

Of which, RS = the average of sum of risi
numbers in closing price within N days / th

average of sum of falling numbers in closing price

within N days .

Parameter N is determined by the trader, g
Welles Wilder took N 14 [7]. In securities
analysis trading software of Chinese mainland,

was taken at N = 6, 12, 24. In order to obtain thgierced downward the 80.00 [daily line]

n

e Test System Configuration

C& est methods: technical indicator - RSI14

A Test time :1996-3-1 - 2001-6-30 calculation of

forced liquidation

Test stocks: total 940 stocks

Yuan 40,000.00

Buy conditions:

Once established of one of the following groups:

1. Following conditions are established at the s3

time

1.1 Technical indicator: the index line RSI of

DRS114 (14) pierced upward the 20.00 [daily line]
When the conditions are met: according to the

dnid-price: all funds are used to buy at the closir

cprice

L~ Once a continuous signal: no longer buy in.

Initial investment

D

"Sell conditions: no sell conditions
Close-out conditions: (close-out according to th
nélosing price)
> Stock selection by indicators: Technical
Bpecifications: the index line RSI of RSI14 (14)

U

appropriate data, we conducted the simulation

experiments as follows:

(1) Experiment platform: Great Wisdon
Securities Information Platform V5.98 version

(2) Experiment procedure
LC:=REF(CLOSE,1);

WRSI:=SMA(MAX(CLOSE-
LC,0),N,1)/SMA(ABS(CLOSE-LC),N,1)*100;

ENTERLONG:CROSS(WRSI,LL);
EXITLONG:CROSS(LH,WRSI);

(3) Experiment parameters: To take a positi
of all funds by one time, to close all positionsemh
meeting the sell condition, the transaction cost
taken as 0.5%, LL takes 20 [8] at the beginning, L
= 80 with the step length of 5.

(4) Experiment samples: All A shares (1996.
2012.9)
Markets.

(5) Experiment process, time and results: S
Schedule 1

With the test on Shanghai Securities Mark
from March 1, 1996 to June 30, 2001 as t
example, through the test by test system of Gr
Wisdom Securities Information Platform V5.9

in Shanghai and Shenzhen Securifies

ime

System Test Report
n Number of testing stocks: 940
Net profit: 9,962,316.00 Yuan
26.50%
Total earnings: 10,220,472.00Yuan Total loss: -
258,195.20 Yuan
Number of transactions: 427
88.99%
Average annual number of transactions: 81.33
Profit/loss transaction number: 380/
Total turnover: 18,431,974.00 Yuan Transaction
fee: 4,784.18 Yuan
ohargest single earnings: 173,716.23 Yuan Large
single loss: -16,596.16 Yuan
jAverage earnings: 23,935.53 yuan Average los
|1904.67 Yuan
Average profit: 23,330.95 Yuan Average
earnings/average loss: -3,958.43
BMaximum number of consecutive earnings: 42
Maximum number of consecaitiv

Net profit margi

winning rate:

losses: 2
gdverage number of trading cycles: 280.15
Average cycle of profitable transactions: 284.52
Average cycle of lossnsactions:
€b44.77
h€arnings coefficient: 0.95
Efhrgest floating earnings: 47,609,844.00 Yuan
B Largest floating los0@.Yuan

version, the results are as follows:

Difference between largest floating earning and

47
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loss: 47,609,844.00 Yuan 45 | 87.20 25.05 129.43 288.77
Total investment: 37,600,000.00 Yuan 50 | 86.63 26.84 138.69 312.77
Statistics of buy signal 55 | 85.82 25.58 132.15 323.42

(The statistics of all buy signal points, without 60 | 85.39 24.76 127.92 333.87
considering the signal deletion caused by the abpitgs | 85.50 23.40 120.89 340.45

and strategy during transaction testing) 70 | 85.36 19.85 102.56 347.61
Success rate: 89.07% 75 | 87.54 | 13.67 70.61 355.74
Number of signals: 439 Average annual 80 | 76.35 249 12.87 353.61

number of signals: 83.62

2.2 Numerical Analysis

Test data in Shanghai Securities Market SPSS software is used to conduct the regression
LL | Winnin | Annual | Net Profit | Annual analysis for the above test data in Shanghai
g Rate | Rate of | Margin Transact| Securities Market, and the results are as follows:
Return ion 1996.03—2001.06 Winning Rate Analysis
Number Model Summary and Parameter Estimates

20 | 88.94 5.06 26.14 82.26 Dependent Variable: VAR00002

25 | 90.68 10.20 52.68 141.29

30 | 90.33 16.62 85.88 202.06

35 | 89.43 20.28 104.78 241.74

40 | 88.23 22.16 114.51 264.77

Model Summary Parameter Estimates
Equation R Square F dfl | df2 | Sig. Constant bl b2 b3
Cubic .965 73.072 3 8 .000 76.418 1.176 -.031 .000
The independent variable is VAR00001. enough, MATLAB software is used for re-fitting

The above table shows that: R-squared R _(cubic polynomial fitting), the fitting function
0.965, significance value sig = 0.000. Because theY = 77.34727% 1.098118- 0.0289%1+ 0.0002d

accuracy of coefficient b3 at cubic item is not , and the function image is shown in Figure 1.
1996.03—2001.06 Annual Return Rate Analysis Dependent Variable: VAR00002

Model Summary And Parameter Estimates

Model Summary Parameter Estimates
Equation R Square F dfl | df2 Sig. Constant bl b2
Quadratic .965 138.671 2 10 .000 -35.899 2.470 -.024
The independent variable is VAR00001. y=-35.899+ 2.4%- 0.02& » and the function

The above table shows that: R-squared R = O.96§mage

Lo X < g is shown in Figure 2.
significance value sig = 0.000, fitting function

VAR00002 VAR00002

VAR00001

Figure 1 Figure 2
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1996.03—2001.06 Net Profit Analysis
Model Summary And Parameter Estimates
Dependent Variable: Var00002
Model Summary Parameter Estimates
Equation R Square F dfl | df2 Sig. Constant bl b2
Quadratic .965 138.835 2 10 .000 -185.500 12.764 -.126
The independent variable is VAR0O0001. y=-185.5+ 12.764— 0.12€, and the function image is
The above table shows that: R-squared R = 0.965,5hown in Figure 3.
significance value sig = 0.000, fitting function
1996.03—2001.06 Annual Transaction Number Analysis
Model Summary And Parameter Estimates
Dependent Variable: Var00002
Model Summary Parameter Estimates
Equation R Square F dfl | df2 Sig. Constant bl b2 b3
Cubic .998 1752.317 3 9 .000 -301.148 25.481 | -.346 | .002
The independent variable is VAR0O0001. y=-301.148+ 25.488- 0.346+ 0.06C,

The above table shows that: R-squared R=0.998, and the function image is shown in Figure 4.

significance value sig = 0.000, fitting function

VAR00002
VAR00002

so000-] O Observed
30000
2000

10000

.00 T T T T
0.00 601 7000

Figure 3 Figure 4
For the fitting function of winning rate analysis = According to above method, all calculated
y=77.34727% 1.098118- 0.0289¢k 0.000% , we results are listed as follows, of which the funetio
can obtain the stationary poinis= 63184, and are listed according to the order of winning rate

- ; analysis, annual return analysis, net profit anslys
% = 27068. As shown in Figure 3, the MaxiMUM 5nd the analysis of transaction number:
point x= 27068.

For the fitting function of annual return rate
analysis y=-35.899+ 2.4%- 0.02¢ , when
y' =2.47- 0.04& and y" =-0048, it obtained:
247- 0048 =0 , and the maximum point
x = 5146.

Similarly, for the fitting function of net profit
analysis, we obtained the maximum point 5065.

As shown by the fitting function of annual
transaction number analysis
y=-301.148 25.481- 0346+ 006 and its image
Figure 4, y is the monotonically increasing funatio
of x.
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Time Function LL Maximum Point
1996.03 y=77.34727% 1.098118- 0.0289¥%+ 0.00024 | 27.07
~ _ _ 51.46
200106 y=-35.899%+ 2.4%- 0.02# 50,65
y=-185.5+ 12.764- 0.126 Monotonically increasing function
y=-301.148+ 25.484- 0.346+ 0.062
2001.07 y=43.493- 1.25%+ 0.01¥ 36.79 (Minimum point
~ y=1.523- 0.58%+ 0.00% 41.57 (Minimum poind
2005.06 ini i
y=5.978- 2.28%+ 0.02€ .58 (Minimum poind
y=251.332- 4.18%+ 0.248- 0.06%
2005.07 y=82.9002+ 1.2512- 0.0328+ 0.00€ 25-02983
2007.09 y=-2005.724 115.137- 1.1 54.89
y=152.015- 55.378+ 2.816- 0.0% Monotonically increasing function
y=-1797.012 115.606- 1.568+ 0.0
2007.10 y=41.896- 1.398+ 0.01¢ 36.79 (Minimum point
~ y=24.997- 2.378+ 0.02¢ 49.44 (Minimum poind
2008.12 ini i
y=29.1614 2.768+ 0.028 22.4234(M|n|mum point)
y=-1366.696r 112.26—- 1.636+ 0.06%
2009.01 y=83.643+ 0.613- 0.00§ 38.31
~ _ B 51.92
2009 12 y=-265.29% 15.05%- 0.146 5188
y=-243.188 13.802- 0.138 62. 35
y=-1038.922 25.43%+ 1.386- 0.0%7
2010.01 y=-27.305+ 3.269—- 0.08€ + 0.006d Monotonically increasing function
~ _ 50.92 (Minimum poinp
y=44.922- 3,055+ 0.08 o )
2010.06
y=18.724- 1273+ 0.01£ 23.04 (Minimurm poind
y=-4867.703 348.604- 5.134+ 0.0€
2010.07 y=71.966+ 0.90%- 0.0L¢ ‘313-3523
2011.03 y=-92.508+ 6.274— 0.066 4754
y=-61.679%+ 4.183- 0.04¢ 51.93
y=-3477.173 234.654- 3.2+ 0.0£
2011.04 y=71.966- 2.44%+ 0.02¢ 47.02 (Minimum point)
201;09 y=62.019- 4.30%+ 0.0¢- 0.0003% 44. 84 (Minimum point

y=87.84- 6.09&+ 0.09¢ — 0.00048
y=-709.227+ 75.368- 1.084+ 0.082

44. 76 (Minimum point
47.26

2.3 Market Analysis of Mathematical Results

As shown from the quarterly closing line of
Shanghai Composite Index in Shanghai Securities

Shanghai Composite Index is a waveform
increasing function. The market implication of
mathematical results is analyzed below according
to two situations of bull market (increasing functi

Market (see Figure 5), the quarterly closing lifie o

1036
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Figure 5
Mathematical Results In Bull Market
Time Market Rise ( Maximum Maximum Maximum Maximum Point
%) Point of Point of Point of Net of Annual
Winning Rate | Annual Return| Profit Margin Transaction
Rate Number
1996.03~2001.06 298.04 27.07 51.46 50.65 Monotdpica
increasing
function
2005.07~2007.09 413.65 27.49 49.08 54.88 Monottipica
increasing
function
2009.01~2009.12 80.05 38.31 51.92 51.88 62.3527
2010.07~2011.03 22.09 32.32 47.53 47.54 51.9285

As shown in the above results, in the bull markedtocks is the largest (the most profitable) when th
state, the average maximum point for winning rat®SI pierced upward 50.00 ; When RSI pierced
is: 31.30; the average maximum point for annualpward 51.23, the annual net profit margin for buy
rate of return is: 50.00; the average maximum poirstocks is the largest (fastest profit). When thé RS
for net profit margin is: 51.23; the averagepierced upward 57.14 or RSI value is increasing,
maximum point for annual transaction number isthe success rate of transactions becomes larger. It
57.14, or the function of annual transaction numbeaneans that, at this time the stock market is angtro
is the monotonically increasing function. Its markemarket, and the RSI value keeps always in the
implication is that, there is the largest winnirager higher range.

(least lose) for buy stocks when the RSI pierced
upward 31.30; the annual rate of return for buy

Mathematical Results In Bear Market

Time Market Rise ( Maximum Maximum Maximum Maximum
%) Point of Point of Point of Net Point of
Winning Rate | Annual Return| Profit Margin Annual
Rate Transaction
Number
2001.07~2005.06 -51.26 36.79 41.57 43.88 42.35
(Minimum (Minimum (Minimum
point) point) point)
2007.10~2008.12 -67.21 36.79 49.44 49.43 46.24
(Minimum (Minimum (Minimum
point) point) point)
2010.01~2010.06 -26.82 Monotonically 50.92 53.04 47.32
increasing (Minimum (Minimum
function point) point)
2011.04~2012.09 -28.75 47.02 44.84 44.76 47.26
(Minimum (Minimum (Minimum
point) point) point)
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As shown from the above results, the winningnargin is: 47.78; the average maximum point for
rate, the annual rate of return, and the net profénnual transaction number is: 45.79.

mﬁwrigrjrlwtn?av?)inqg E?\a)'ztlwmeurt?esroﬁzrsgtd ST:,:Q N c_)rrsllé/ With the time period from 2007.10 to 2008.12 as

PO . - o an example, the fitting function images for winning
average minimum point for winning rate s: 40'Zo‘rate annual rate of return, and net profit maggim
the average minimum point for annual rate of returE ’ '

is: 46.69; the average minimum point for net profi isted below (see Figure 6, Figure 7, Figure 8,

igure 9)

VAR00002

VAR00002
Q Observed

——Guadratic

80.00—

7000~ s

60.00— 00

5000~
-5.00—

40.00—

1000
3000~

2000~ 1500

10.00—
2000

T T T T
2000 3000 4000 5000 6000 7000 BOOO 9000 T T T T T T T T
2000 3000 4000 5000 6000 7000 8000 600
VAR00001

VAR00001

Figure 6 Figure 7

VAR00002 VAR00002

500
800.00—

0.00

£00.00—

-5.00—

-10.00—~ Aaid

415.00—

200.00—
20,00

-25.00] -

N I P T U T " T T T T 1 T 1
’ VARO00001 o e i::;un;:]“: e e e
Figure 8 Figure 9
market implication is that: the greater the RSI
As shown in Figure 6: wheD< RSI<36.79, Vvalue, the greater the annual investment rate of
the winning rate is the decreasing function of RSIeturn and the net profit margin, i.e. the smatlter
its market implication is that: the greater the RSloss but still in a loss.
value, the fewer number of investment profitabijlity As shown in Figure 9: the maximum point of
while 36.79< RSI< 8¢, the winning rate is the annual transaction number is 46.24, its market
increasing function of RSI, and its marketimplication is that: the number of transaction
implication is that, the greater the RSI value, théuccess is the largest. Whee.24< RSI< 9(, the
more number of investment profitability; annual transaction number is the decreasing
As shown in Figure 7 and Figure 8: wherfunction of RSI, and its market implication is that
0< RSI< 50, the annual rate of return and the nethe greater the RSI value, the fewer number of
profit margin are the decreasing function of RSiransaction success.
and are negative, its market implication is thaé t In summary, from the perspective of
greater the RSI value, the smaller the annudtvestment profit, the RSI expert system can not
investment rate of return and the net profit margirguide the investors to profit in bear market.
i.e. the greater the loss. Wh&o< RSI< 80, the
annual rate of return and net profit margin are thd.3 Visualization Results of RSI Expert System
increasing function of RSI and are negative, its Optimization of source code:

R
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LC:=REF(CLOSE,1);

WRSI:=SMA(MAX(CLOSE-
LC,0),N,1)/SMA(ABS(CLOSE-LC),N,1)*100;

ENTERLONG:CROSS(WRSI,LL);

The following Figure 10 and 11 are respectively
the image of the same stock before and after
optimizing the RSI indicator, and the earnings
result in Figure 11 is obviously better than inu¥ig
10.

EXITLONG:CROSS(LH,WRSI); '
‘ I
‘| 1y

.: HI’ l Iy II"'l.

Figure 10

3. CONCLUSION [6]

This article takes the winning rate, the annual
rate of return, and the net profit as managemeﬁ]
objectives, using the method of simulation
experiment, on the basis of historical data offall
shares in Shanghai Securities Market within 1
years, it obtained the RSI value (buy points) wit
maximizing goal and the optimized source code of
RSI expert system. As a result, it provides all
investors with a visual indicator. The results ikt
study are obtained under unchanged LL value, and
the follow-up study will consider the RSI expert
system optimization when LL value changes (i.e.
the extremum of binary function). We believe that,
solving by using the extremum of multi-variable
function, we can find the effective RSI expert
system under the bear market state.
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