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Abstract

A regression mathematical model of China electronic commerce transaction scale was given based
on information reused analysis method. This regression mathematical model could evaluate and
predict change tendency of the China electronic commerce transaction volume and could provide
reference for electronic commerce transaction researchers.
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1. Introduction

Electronic commerce is the use of computer technology and network technology in business activities. Elec-
tronic commerce industry has the advantages of the market globalization, the transaction continuity, the low cost,
the intensive resources and so on. Nowadays, electronic commerce has become one of the main forms of com-
modity transaction, and it is the main mode of national economic growth and the future development directions
of information society.

China’s electronic commerce industry is developing rapidly, the scale of the industry is rapidly expanding, the
electronic commerce information, trade and technology and other service enterprises continue to emerge.2009
China’s electronic commerce market transactions reached 3.7 trillion yuan.2010 China’s electronic commerce
market transactions reached 4.5 trillion yuan. 2011 China’s electronic commerce market transactions reached 6
trillion yuan. 2012 China’s electronic commerce market transactions reached 7.85 trillion yuan. 2013 China's
electronic commerce market transactions reached 10.5 trillion yuan. 2014 China’s electronic commerce market
transactions reached 13.4 trillion yuan [1].

In the era of big data, it is important to find out the information hiding behind the data. Based on these data, a
regression mathematical model of China electronic commerce transaction scale was given based on information
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reused analysis method [2].

2. The Brief Introduction of the Information Reused Analysis Method

Hypothesis t = {t, t5, -, t,} indicates time series, the original data sequence corresponding to the time series is
X0 = (xOty), xO(ty), -+, xO(t,)}.The differential operation of time series t = {t, t,, -, t.} is Aty = t, — t,.s, when
differential At, = const, the original data sequence X = {xO(t,), xO(t,), -, xXO(t.)} is equal-space sequence.
When differential At, # const, the original data sequence x© = {xO(t,), xXO(t,), -, xXO(t.)} is non-equal-space
sequence. According to the grey system theory [3] One-accumulated generate sequence of the original data se-
quence X = {xOty), xXOty), -+, xXO(t,)} is x¥ = {xB(ty), xO(ty), -, xP(t,)}, where in

K0 =x0)
K =x0) + XX ®
k=23:n

When sequence x® = {x®(t,), xP(t,), -+, xX(t.)} was close to nonhomogeneous exponential law change, the
solution x(t) of differential Equation (2) was called the response function.

dx® () L ax®(t)=b

dt @
x(t) =x(t)

This response function x®(t) was
KO0 = (1) - D)e 0+
a a
In response function x®(t), the constants a and b were called uncertain parameters. Discrete response function
xO(t) of the differential Equation (2) was
X(t) =x(t)
K = (0 1) -+ O
a a
k=2,3---,n
In response function x®(t), for determining constants a and b, we could use differential operation of differ-
ence Equation (2). That is

X)) | wp
A, +ax”(t)=b 4)
x?(t) =x(t)
In differential operation (4), we could get
A (L) _ x4 (1) - xP(t,.)

(0)
=X (L) -
At t—t, ( k)

In differential operation (4), let A€[0,1], smoothing x®(t,) of differential Equation (4) by formula z(t,) =
AxO(t) + (1 - )xB(t4), we could get differential equation as follow

AZ9(t,) +az®(t) =b

At (%)
() =)

In above differential Equation (5), A was called as background parameters and zV(t,) was called as back-
ground value At present, there is still no optimum getter for background parameters A4, in order to be used simply
and easily, we generally take background parameters for 1/2 in reference [3].

Substituting one-accumulated generate sequence of original sequence xX® = {xO(ty), xXO(t,), -, xXO(t)} into
above differential equation, with matrix equation a and b could be [a b]" = (B'B) 'B"Y determined, inside Y =

O,
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[X(O)(tZ)! X(O)(t3)! " X(O)(tn)]T! and

[ -0 - -0
1 1 1 ’

BT

Substituting obtained parameters a and b into differential operation (4), we could get traditional GM(1.1)
model of sequence X = {xO(t,), xXO(t,), -, xXO(t.)}:

ROL)=x"()
K1) -3(,.)

2(0) —
X () =
tk - tk—l

©)
RI(L) = (O ) - Dge " 42
a a

Fitting and forecast precision sometimes of the traditional GM(1.1) model was poor. we put forward a infor-
mation reused analysis method. Firstly, we could call traditional GM (1.1) model (6) of original sequence x© =
Oty), xXO( ), -, xXOt,)} as rough model. Then we rewrote third formulas of rough model (6) as follows,
wherein, a and b were new uncertain parameters.

RO(t) = e ™Y + g k=2,3,n (7

Third, using the accumulated generate sequence and corresponding time series of original sequence again,
substituting the accumulated generate sequence x® = {x®(t,), x®(t,), -, xY(t,)} and corresponding time series
of original sequence t = {ty, t,, -+, t,} into above formula (7), we could determine uncertain parameters « and g
with matrix equation [4] [e 8" = (B "B)'BY, inside Y = [ xX®(ty), x\V(t,), -, xP(t,)]" and

1 e*a(tz*tl) . e’a(‘n"i)

BT

Substituting parameters o and /3 into equation (7), we could get the reducing value of original sequence x© =
O, xO(ta), -, xO(t)}

§(1)(tk) =W 4 (k=1,2,--n)
201y _ 20 8
iw)ﬁk)zw (k=2,3,---,n) ®

k k-1

The formula (8) was the regression mathematical model based on information reused analysis method.

3. Regression Mathematical Model of China Electronic Commerce Transaction
Scale

Table 1 shows the statistical number of the China’s electronic commerce market transactions from 2009 to 2014.
Data came from China electronic commerce research center website.

According to the statistical humber of the China’s electronic commerce market transactions from 2009 to
2014 [1], the regression mathematical model based on information reused analysis method as follow

XO(t,) =14.9585¢ °**W _11343  (k =1,2,--,and n)

Figure 1 is a diagram of the curve of original trading volume data of the China electronic commerce transac-
tion and its simulation data based on information reused analysis method from 2009 to 2014.

Based on information reused analysis method, we forecasted the number of the trading volume of the China
electronic commerce transaction form 2015 to 2018. The simulation data of the trading volume from 2015 to
2018 could be forecasted as in Table 2. Forecast data of the trading volume of the China electronic commerce
transaction showed a rapid growth trend.

Figure 2 is a diagram of the curve of simulation data of the forecast data of the trading volume of the China
electronic commerce transaction form 2009 to 2018.
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Figure 1. The tendency curve of the trading volume with time.
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Figure 2. The curve of simulation data of the trading volume from 2009 to 2018.

Table 1. Original data.

Time (Year) Trading volume (trillion yuan) Time (Year) Trading volume (trillion yuan)
2009 3.70 2010 450
2011 6.00 2012 7.85
2013 10.50 2014 13.40

Table 2. Forecast data of the trading volume.

Time (Year) Trading volume (trillion yuan) Time (Year) Trading volume (trillion yuan)
2015 17.65 2016 23.09
2017 30.21 2018 39.52

From 2009 to 2018 the simulation data of the trading volume over time trend graph can be seen that the num-
ber of the China’s electronic commerce market transactions has gradually from slowly increase to a rapid

growth trend.
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4. Conclusions

Electronic commerce has become one of the main forms of commodity transaction, and it is the main mode of
national economic growth and the future development directions of information society. This paper gives a
modeling way based on information reused analysis method. On the one hand, this way based on information
reused analysis method greatly improved GM (1,1) model’s fitting precision and prediction accuracy; on the
other hand, it maintains the advantage of the traditional modeling method which is simple. Based on these data
of China electronic commerce transaction scale, a regression mathematical model of China electronic commerce
transaction scale was given based on information reused analysis method. The regression mathematical model
based on information reused analysis method evaluates and predicts the rading volume trend of the China elec-
tronic commerce transaction. Case analysis verified the validity and usefulness of the model based on informa-
tion reused analysis method [5]. The way based on information reused analysis method could provide reference
for electronic commerce transaction researchers.
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