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ABSTRACT

As an effective means to stimulate economy, investment in fixed asset has become the foundation of urban and rural
economic activities. In the case of economy in transition of our country, fixed assets investment from government is
particularly important for promoting the transition and development of economic. e select data of fixed assets
investment of Zhejiang province, during 2000-2013. Using ARIMA model, we forecast the investment in fixed assets
of Zhgjiang, during 2014-2016, so as to make a reference to relevant departments for investment decision.
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INTRODUCTION

Investment, consumption and trade are three engihesonomic growth. Investment in fixed assetariseffective
way to enlarge reproduction of society. Investniaritxed assets is an economy active, which areptogects to be
constructed or purchased, including energy projectnsportation projects, raw material industhmbjects,
industrial projects, agricultural equipment, forgsecological and environmental conservation prsjecommercial
and service projects, and so on. Investment irdfa@sets is the fundament of various economicitetvand other
social activities of city and country, so as to m#éhkem act smoothly (Hu, et, al. 2013).

As a developing country in transition period, Clsimegovernment plays a very important role in prangothe
economics’ transition and growth. Investment inefixassets is one of the government'’s tactics tarereh the
growth of economy. Considering the long-lastingtdes of economic growth, while Chinese capital ktper
worker is relatively low, the formation of soci@éd assets play an important role for a sustaiaehdy, and rapid
economic growth in the 30 years of reform and opgnip. To sum up, in the background of transitiow a
development, the public investment of Chinese guwent plays a very important role in promoting ewoit
growth (Guo, 2010; Wu, ET, al. 2013).

1. The Status Quo of Fixed AssetsInvestment in Zhegjiang

In 2013, fixed assets investment in Zhejiang progimwas 2019.4 billion Yuan, 18.1% over the previgear. That
of the primary industry is 20.1 billion Yuan, 26.8%er the previous year, while that of the secaomtlistry is 706.4
billion Yuan, 15.9% over the previous one; Moreg\vbat of the third industry is 1292.9 billion YyalB.2% over
the previous one.

Investment in fixed assets of Zhejiang mainly conicded in the third industry. With the fast deyetent of
Zhejiang province, investment in fixed assets &somable distributed in the whole industry.

2.Forecasting of Fixed AssetsInvestment in Zhejiang Province
Fan and Mei (2013) studied the relationship betwlesd assets investment and performance of thecdeh
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industry of each province. They found that, thera iinverted U typical relationship between thetmoligh VAR
analysis, Wu et al (2013) found that, there isgmificant positive effect on economic growth fromate-owned
infrastructure investment, while there is no obsiopositive effect on economic growth from the basm
investment of the state’s capital. This paper tsesARIMA model to forecast fixed assets investniarnZhejiang
province, so as to give some suggestions to thisidaanaking of government.

(1) The selection of model
This paper uses the data of fixed assets investimetitejiang Province during 2000-2013, as showtalnle 3.1:

Table3.1: Investment in fixed assets of Zhejiang Province during 2000-2013

Year Investments in fixed assets of Zhejiang proe(Billion Yuan)

2000 220.7
2001 276.9
2002 345.8
2003 494.7
2004 594.5
2005 665.2
2006 759.3
2007 843.28
2008 929.98
2009 1074.2
2010 1248.8
2011 1429
2012 1709.6
2013 2019.4

(Date from: Zhejiang Provincial Bureau of Satigtics)

According to the statistical data of Table 3.1, e draw a line diagram of fixed assets investnemthejiang
Province during 2000-2013, as shown in figure 3.1.
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Fig.3.1: Thelinechart of fixed assetsinvestment in Zhejiang province during 2000~2013

We can see from Figure 3.1 that, investment indfizesets of Zhejiang province has shown a steaawndptrend.
Time series get steeper with time flows. So, wercake a conclusion that, the time series is noatine

Therefore, we propose the null hypothesis of Hler€hs no autocorrelation series of INV.
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Date: 05/25M14 Time: 11:45
Sample: 2000 2013
Included observations: 14

Autocorrelation Partial Correlation A PAC -3tat  Prob

—
—
1

M

0734 0734 92795 0.002
0.499 -0.086 13929 0.0
0.304 -0.067 15814 0.001
0142 -0.073 16.268 0.003
0.012 -0.069 16271 0.006
-0.095 -0.079 16524 0.0M
-0.190 -0102 17675 0.014
-0.273 -0112 20460 0.009
-0.339 -0.109 25605 0.002
10 -0.383 -0106 33.831 0.000
11 -0.387 -0.062 45028 0.000
12 -0.326 0.024 56.896 0.000
13 -0.188 0.096 65716 0.000
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Fig.3.2: The autocorrelation test of INV

We can see from Fig. 3.2 that, the probabilityhaf first, the second, and the third lag series fldw is less than
0.05. So, there is an autocorrelation series Vit |

Make a first-order difference of series INV, to geate the series of DINV. We put forward the hypsth H2: There
is no autocorrelation series with DINV.

Date: 05/25/14 Time: 11:50
Sample: 2000 2013
Included observations: 13

Autocorrelation Partial Correlation AC PAC C-Stat  Prob

—
1
|

0.604 0604 59292 0.015
0.245 -0.183 6.996Y 0.030
0.200 0225 7.7304 0.051
-0.007 -0.261 Y.9816 0100
-0.183 0.028 85942 0126
-0.150 -0.047 92231 0161
-0.187 -0.108 10361 0169
-0.252 -0.059 12331 0118
-0141 0063 13798 0130
10 -0.147 -0.222 15211 0125
11 -0.302 -0.180 24120 0.012
12 -0.180 0141 30470 0.002
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Fig.3.3: Thefirst differential autocorrelation test of INV

Using the software of eviews7, we could find tHeg fwtocorrelation function series of DINV arelaheath two
times of the standard deviation range, exceptHerfirst lag one. The series DINV experiences dimiag trend,
after the lag of 4 orders. What's more, the autagation function goes beyond the confidence re@io®5%, in the
first-order lag, while the rest lag orders are tedeébeneath the confidence region. We can sim@wdr conclusion
that, the autocorrelation functions are not sigaffitly different from O in statistics. In additiomartial
autocorrelation function goes beyond the confidergion in the first-order lag, while the rest mges are beneath
the confidence region.

After the lag of 4 orders, the partial autocorielatfunction of series DINV becomes very small. Soe
autoregressive process of ARIMA model may be ofders. The autocorrelation function of series DIN&Eame
smaller after the lag of 4 orders, which means thatmoving average process of MA should be of tder.
According to the analysis above, we estimated 2atsods follow, which are the model of ARIMA (4, 1), and
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ARIMA (4, 1, 2).

The p values from lag of 3 to 10 order are alldartpan the test level of 0.05; therefore, we aainreject the null
hypothesis. It is considered that the series of\Dtbes not exist in autocorrelation. Make a selfrelation test,
getting the series of DINV_AC.

By the Spike figure of DINV_AC, we can see that MINAC attenuates fast, and smoothly.

We use the ARIMA model as follow:

r1=d(log(inv)) (1)

DINV_AC

Fig.3.4: Thefirst-order differential autocorrelation of INV

(2) Reliability and validity testing
Let p=4,d=1orp=4q=2.

First, we use model ARIMA (4, 1, 1).

1, =c+c(rl, +c(rl, +c@)rl,; +c@rl_, +cOE)&, +& 2)

The results are shown as follows:

Using least squares estimation, we get the valu€,of (1), C (2), C (3), C(4) and C(5) as follow1852953,
0.780722, -0.308720, 0.236670, -0.268737, -4.063BkRIified coefficient of determination is: 0.96 8850 that,

the model fits well.

We can get the predictive value, which are1437.2681.295, and1976.072 billion Yuan, of the yeaR@f1, 2012,
and 2013.

Table3.2: Fitting results of ARIMA (4.1.1) during 2011-2013

Year 2011 2012 2013
The actual value 1429 1709.6 2019.4
The predicted value 1437.342 1681.295 1976.072
The relative error 0.584% -1.656% -2.146%

We can see from table 3.2 that, the relative dvetween predicted and true value is less than Highwindicates
that the predictive value of the model is good. Tdlmbility and validity of model are good, too.

The estimation results of ARIMA (4.1.2) Model is:
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L, =c+e@rl, +crl, +c@rl, +c(@rl , +cG)e, +cO)E , +& @)

Using least squares estimation, we get the valu@, & (1), C (2), C (3), C (4), C(5)and C(6) addat 0.147302,
0.603684, -0.240082, 0.190165, -0.269072, -5.0692.%87755. Modified coefficient of determinatios: i
0.977613. The model fits well.

We can get the predictive value, which are 14351885.079, and 1974.722 billion Yuan, in the yefa2@l1, 2012,
2013.

Table3.3: Fitting results of ARIMA (4,1,2) during 2011-2013

Year 2011 2012 2013
The actual value 1429 1709.6 2019.4
The predicted value 1435.36 1685.079 1974.722
The relative error 0.445%  -1.434%  -2.212%

It can be seen from table 3.3 that, the relativersr which indicates that the forecast effectyeein the predicted
and true values are less than 5%. But, with theeage of the forecast period, the relative errbrgredicted model
are also greater. Because of the errors betweenlauoid predicted value is very small, the religbdnd validity of
the model are of good shape.

(3) The predictive results

ARIMA(4,1,1)and ARIMA(4,1,2)are two different mownaverage process. Two models have different bigicn

of relative errors. Make a sum of the absolute ealfirelative errors from table 3.2 and table %8,could get the
absolute value of relative errors of model ARIMA @ 1), that is 4.386%, while the one of ARIMA (4, 2) is

4.091%.

Therefore, the predicted errors of ARIMA (4, 1,f4) the first and second period in future is refally large, while
the latter ones are small. The distribution of preedi errors of ARIMA (4, 1, 2) is on the opposi@verall, the
predicted errors of ARIMA (4, 1, 2) for 3 periodsamaller than that of ARIMA (4, 1, 1). Therefones could select
model according to the researching need. If theradlverror precision for research is high, you dbochoose
ARIMA (4, 1, 2) model, else or if the research neigorous prediction for the third period in futu®eRIMA (4, 1,
1) model is better.

According to ARIMA (4, 1, 1) model, we can predfoted assets investment, which are 2355.518, 27&5.and
3229.134 billion Yuan, in Zhejiang during 2014-2016

According to ARIMA (4, 1, 2) model, we can predioted assets investment, which are 2332.043, 2222.and
3136.345 billion Yuan, in Zhejiang during 2014-2016

CONCLUSION
(1) Annual growth rate of fixed assets investmdrilmejiang Province
We can draw the annual growth rate of fixed agsetsstment of Zhejiang Province during the yea?@®1~2013,

as shown in table 4.1:

Table4.1: Annual growth rate of fixed assetsinvestment of Zhejiang Province during 2001-2013

year  Annual growth rate of fixed assets investnie@hejiang Province

2001 25.46%
2002 24.88%
2003 43.06%
2004 20.17%
2005 11.89%
2006 14.15%
2007 11.06%
2008 16.25%
2009 15.51%
2010 16.25%
2011 14.43%
2012 19.64%
2013 18.12%
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It can be seen from table 4.1 that, the rate ofikeal assets investment maintained beyond 20%ng@001-2004.
Especially in 2003, the rate came to 43.05%, wiscthe highest rate in this period. Later, the teteded to be
stable, which maintained above 10%, dating duri®@522013.

According to the model's prediction, investmenfiked assets in Zhejiang province will continuenaintain a
steady growth of more than 10 percent in the raetet years.

(2) Stimulating from fixed assets investment of jfdrey province to the local economy

The investment in fixed assets of a province piysmportant role in promoting the developmentoafl economy.
Take Xiasha Higher Education Zone of Hangzhou &#tyan example, we find that the local economy éspees a
fast development, with the increase of fixed assetsstment from government.

We can see from Figure 4.1 that, in Xiasha Highdudation Zone of Hangzhou, around the residentieas

catering services, entertainment facilities areettgped, along with the fixed assets investment fgmwernment,

which include: hospital, post office, police staticubway, colleges and so on. Furthermore, thdenasal area has
promoted the development of local service area.eikample, the entertainment and dining areas aetdd around
the residential one. In conclusion, the entertaimin@ining and residential area are all affectecctege area and
they are gradually developed based on infrastractur

Therefore, the investment to infrastructure of Xrg province plays an important role in promotitige
development for local residential area, and relatddstries.

T Sy

\

___________

Fig.1: theinfluential chart of fixed assetsinvestment in Xiasha Hangzhou
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