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Fitting of SSEC Index (Shanghai Composite) from Janu-
ary 2000 to July 2010 Using Random Walk Model *

AMEHETEES 2000 F£1 A= 2010 £ 7 B LigiE
FEEEH

YAN Shao-min', WU Guang'** *
ErE, 2 &V

(1. State Key Laboratory of Non-food Biomass Enzyme Technology, National Engineering Re-
search Center for Non-food Biorefinery, Guangxi Key Laboratory of Biorefinery, Guangxi A-
cademy of Sciences,Nanning, Guangxi,530007, China;2. DreamSciTech Consulting, Shenzhen,
Guangdong, 518054, China)

A. JHEAFREREYREHEEXEALDRE DX EREYREELEBEARFR PO A
AYHEBEALRE, TR T 530007;2. WIITESREEAAERAE, T HREY 518054)

Abstract: The random walk model was used to fit the SSEC index dated from January 2000 to
July 2010 based on daily, weekly and monthly close prices, as well as average weekly and
monthly prices. This study conducted firstly to convert the decimal index into an index walk to
use the standard random walk to fit,then to extend the standard random walk with equal sized
-step to a decimal sized-step random walk to construct a random index, and finally to find out
the best seed in random walk model that fits the index well. The results show that the random
walk model can fit different datasets of the SSEC index, suggesting that the SSEC index mainly
behaves as a random walk.
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Several studies suggest that the Chinese stock
markets,in particular, renminbi denominated shares
(A-shares)™ seemed to follow a random walk™?~*!,
whereas an earlier study did not support this hy-

pothesist®,

W% H %8 :2010-08-25

fEE® I 81958, &, L BF S R, E N HE /L W ¥
Mt HAEREHR.

* This study was partly supported by Guangxi Science Foundation (07-
109-001A, 09322001 and 2010GXNSFA013046 and Guangxi Academy
of Sciences (08YJ6SWO06).

* x BIREE.

92

Still, many studies are conducted to test
whether the stock markets around the world follow
the random walk! "7,

Thus, there are sufficient evidences accumula-
ted to support the hypothesis that a stock market
would follow the random walk pattern. This hy-
pothesis was generally confirmed using various sta-
tistical tests such as unit root test and variance ratio
test!'), but it was also rejected using the same
testt®,

To advance our knowledge on this issue, we
need to use a random walk model to fit either an in-
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dividual stock price or a market index. However, to
the best of our knowledge, few studies have been
conducted along this kind of thought. Hence, it is
very important to use a random walk model to fit a
real recorded stock index or an individual stock, be-
cause this is the only way that (i) we can visibly ac-
cept or reject whether a stock index behaves in a
random walk pattern, and (ii) we might go along
this pathway forwards the more accurate, precise
and reliable description of stock trends.

The lack of such studies could be attributed to
(i) the lack of suitable algorithm for searching opti-
mal seed in a random walk model; (ii) the standard
random walk is a sequential data added by either 1
or —1, whereas any stock index or individual stock
are decimal data; and (iii) the real recorded individ-
ual stock often has equal close price for several
trading days whereas the random walk has no mech-
anism to generate zero.

Clearly and evidently, we should overcome
these obstacles in order to fit the real recorded stock
index or individual stock. In this study, we attempt
to use the random walk model to fit the SSEC index
dated from January 2000 to July 2010, mainly be-
cause the index generally has less chance of equal
close price for several trading days than individual

stock does.
1 Materials and methods

1.1 Data

The historical prices of SSEC index (Shanghai
Composite) are obtained from Yahoo Financet'™,
which are dated from January 4, 2000 to July 21,
2010 when this study is performed. This dataset
comprises 2714 daily close prices, 547 weekly close
prices, and 127 monthly close prices. As the weekly
and monthly close price are refereed to the last
trading day in a week and in a month, so we also
computed the average weekly and average monthly
close prices for random walk fittings.
1.2 Index walk

As the random walk model starts at zero and at
each step moves by &1 with equal probabilityt'®!,
whereas any stock index or individual stock are deci-

mal data, we convert the SSEC index into the simi-
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lar pattern, which could be called as Index walk. In
particular, when the SSEC index at certain record-
ing time point is higher than its previous one, we
classify it as 1, otherwise we classify it as —1 (col-
umn 3, Table 1), and then we add them together as

the random walk does (column 4, Table 1).

Table 1 Conversion of recorded index into index walk and gener-
ation of random walk for monthly close SSEC index from Janu-
ary 2000 to July 2010*

Date Recorded Index Index Generated Random Random
Index Step Walk  Random Step Walk
Number
2000-01-04 1535 0 =0, 25323 0
2000-02-01 1714.58 1 1 0. 98818 1 1
2000-03-01 1800. 23 1 2 0.99777 1 2
2000-04-03 1836. 32 1 B —0L.52878 —1 1}
2000-05-01 1894, 55 1 4 0. 38105 1 2
2000-06-01 1928.11 1 5 —0. 95820 =1 1
2000-07-03 2023. 54 1 6 —0.10781 1 2
2000-08-01 2021. 20 =il 5 0.:32171 1 3
2000-09-01 1910. 16 —1 4 0.70759 4
2000-10-02 1961. 29 1 5 —0.86972 =1, 3
2010-01-04 2989.29 —1 20 0. 87794 1 16
2010-02-01 3051. 94 1 21 —i0..02729 ! 15
2010-03-01 3109. 10 1 22 0. 98302 1 16
2010-04-01 2870. 61 =1 21 —0. 81475 ==l 15
2010~05-04 2592.15 —1 20 —0: 05122 1 16
2010-06-01 2398. 37 =, 19 —0. 49647 =1 15
2010-07-01 2535. 39 | 20 0.11106 1 16

* The random number is generated by SigmaPlot with the seed of
6.03978.

1.3 Generation of random walk

We use the SigmaPlot!'™ to generate random
sequence with different seeds. Technically, the gen-
eration of random walk is quite simple: we generate
random number ranged from —1 to 1, and then we
classify a random value as 1 if it is larger than its
previous one and as —1 if it is smaller than its pre-
vious one (column 6, Table 1). Thereafter we add
these values as random walk (column 7, Table 1).
1.4 Searching for seed

To find a random walk that is very approximate
to the index walk is to find a seed that can generate
a random walk we want. To the best of our knowl-
edge, there is no algorism for searching the seed
that generates the best fit for the observed dataset,
therefore the so-called fitting, which traditionally
searches the optimum according to various algo-
risms, becomes to search all possible seeds in order
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to find out the seed that produces the random walk
with the least squares between random walk and in-
dex walk.
1.5 Extension of random walk

Because the random walk comes from tossing
of double-sided coin, accordingly we broaden this
concept into tossing of dice, which can be not only
six-sided but as many as we need. Thus we can use
this imaginary multi-sided dice to generate random
numbers (column 3, Table 2), and add them to
construct the random index (column 4, Table 2).
The fitting of recorded SSEC index is conducted by
searching the seeds as described in the above sec-
tion.

Table 2 Generation of recorded index into random index for

monthly close SSEC index from January to July 2010 =

Generat
pue  Rorded i’ Rondom
umber

2000-01-04 1535 1535

2000-02-01 1714, 58 199. 0097 1734. 0097
2000-03-01 1800. 23 38. 8518 1772. 8615
2000-04-03 1836. 32 —177.7398 1595. 1217
2000-05-01 1894. 55 256. 8665 1851. 9882
2000-06-01 1928. 11 —137. 6850 1714. 3032
2000-07-03 2023. 54 122. 5037 1836. 8069
2000-08-01 2021, 20 135. 9473 1972. 7542
2000-09-01 1910. 16 —174.1059 1798. 6484
2000-10-02 1961. 29 147. 5964 1946. 2448
2009-12-01 3277.14 157. 0678 2748. 2668
2010-01-04 2989. 29 90. 9775 2839. 2444
2010-02-01 3051. 94 94, 8380 2934. 0823
2010-03-01 3109. 10 39. 2938 2973. 3761
2010-04-01 2870. 61 —62. 2408 2911.1353
2010-05-04 2592. 15 —217. 6424 2693. 4929
2010-06-01 2398. 37 113.6614 2807. 1543
2010-07-01 2535, 39 78.4252 2885. 5795

* The random number is generated by SigmaPlot with the seed of
3,55278.

1.6 Comparison
We use the least squares between index walk
and random walk, and between recorded SSEC in-

dex and random index to evaluate our fittings.
2 Results and discussion

Table 1 shows how we construct the index walk
and random walk. For the index walk, we have the
follows: (i) the starting point is the earliest recor-
ded SSEC index, in our case it was the close price,
1535 (cell 2, column 2), on January 31, 2000 al-
though Yahoo Finance system dated it as January 4,
2000 (cell 2, column 1), and this starting point cor-

94

responds zero in sense of index walk (cell 2, column
4); (ii) the second recoded close price, 1714, 58
(cell 3, column 2), is larger than the first recorded
close price, 1535 (cell 2, column 2), so we assign 1
as index step (cell 3, column 3), (iii) the index
walk is 1 (0+1) (cell 3, column 4), and (iv) the
similar computation is applied to all the data in col-
umns 2, 3, and 4.

For the random walk, we have the follows: (i)
a good seed we found is 6. 03978 (legend to Table
1), and this seed generates a series of random num-
bers (column 5), (ii) the first random number,
—0. 25323 (cell 2, column 5) is considered as the
starting point corresponding to 0 in random walk
(cell 2, column 7), C(iii) the second random num-
ber, 0.98818 (cell 3, column 5), is larger than the
first random number, — 0. 25323 (cell 2, column
5), so we assign 1 (cell 3, column 6), (iv) the ran-
dom walk is 1 (0 + 1) (cell 3, column 7), and (v)
the similar procedure is applied to all the data in col-
umns 5, 6, and 7. In the same way, we construct
the index walk and random walk for weekly and dai-
ly data.

The left side of Figure 1 shows the application
of random walk model to fit the SSEC index walk
with respect to monthly close, monthly average,
weekly close, weekly average and daily close prices.
It can be seen that the fitting of random walk to
monthly close prices is the best.

Actually, the completely perfect fitting of in-
dex walk is a rare event, for example, there are 127
monthly close prices, thus the completely perfect
fitting has the chance of (1/2)'" theoretically,
which is extremely small. Similarly, the chance for
weekly and daily close prices are (1/2)°*" and (1/
2)¥" theoretically. Therefore, we can consider the
fitting for monthly close prices acceptable in this re-
gard as we have no data on such fittings available u-
sing other models for comparison.

Actually we can view the index walk, which is
the conversation from its recorded data, as the trend
of SSEC index. This is so because the SSEC index
walk answers the very basic question of whether a
price at certain time point is higher (1) or lower
(—1) than its previous price.
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Fig. 1

For the fittings on the left side of Figure 1, the
fittings are better for monthly and weekly close
price than for monthly and weekly average close
prices as evidenced by sum of squares (816 versus
828 and 46038 versus 59802). This implies that the
averaging process could change the nature of ran-
dom pattern, especially for the weekly data. Also,
comparing both close and average datasets, it is like
that the monthly close price has an increased tend-
ency.

Table 2 shows how we construct a random
walk model to fit the real recorded SSEC index,
however, we now only need to construct the random
index without the need to construct an index walk:

JEAE 2011528 FI8HEF 1M

Index

6000 A Monthly Close
Seed =3.55278
4000 - Sum of squares
=34726587.76
2000 - Ay
0
6000 Monthly Average
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0 .
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=196450296.8
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0 T
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0 T
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Comparison of index walk with random walk, real index with random index in SSEC from January 2000 to July 2010.

(i) the starting point is the first recorded SSEC in-
dex, which is 1535 (cell 2, column 2 and cell 2, col«
umn 4), (ii) the seed for Table 2 is 3. 55278 (see
the legend to Table 2), (iii) the first random num-
ber generated by this seed is 199. 0097 (cell 3, col-
umn 3), (iv) we add this value to the previous in-
dex datum (1535) resulting in 1734. 0097 (cell 3,
column 4), and (v) along this procedure, we get
the random index in column 4.

On the right side of Figure 1 is the fitting along
Table 2 approach. As can be seen, the random walk
can fit the different datasets of real recorded SSEC
index. In general, the random walk fitting for the
monthly close price really indeed goes through the
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trend of SSEC index, which would mean that the
monthly SSEC index behaves in a pattern somewhat
similar to random walk. Again, we can still find
that the fitting is worse for monthly and weekly av-
erage prices than for their close prices, which once
more confirms that the averaging procedure could be
harmful to the nature of random pattern.

On the other hand, we also can see that the
random walk model has the difficulty to fit peaks in
SSEC index, which would suggest that the market
entered the “crazy phase” when most people desper-
ately invested in stock markets regardless of the
danger of possible collapse of stock market. Natu-
rally, this phase is hard to use random walk to ex-
plain, which hence highlights why some studies
show that markets behave in random walk pattern

whereas other studies do not.
3 Conclusion

We successfully fit the SSEC index using ran-
dom walk model, and the results show that the
SSEC index mainly behaves as a random walk. This
study provides new insights on (i) how to convert
the decimal index into an index walk to use the
standard random walk to fit, (ii) how to extend the
standard random walk with equal sized-step to a
decimal sized-step random walk to construct a ran-
dom index, and (iii) how to find out the best seed
in random walk model that fits the index well.
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