Available online www.jocpr.com

Journal of Chemical and Phar maceutical Research, 2014, 6(5):721-726

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Sudy on relationship between investment in science and technology
and economics growth for petrochemical enter prise based grey
relational degree analysis

Yi S fei

Schuan Finance and Economics Vocational College, China

ABSTRACT

The investment in science and technology can affect the economics growth of the petrochemical enterprises, and
researches on it are very important, therefore the grey relational degree analysis is applied in analyzing it. Firstly,
Stuation of investment in science and technology from 2004 to 2013 of the petrochemical enterprisesis summarized.
Secondly, the basic theory of grey relational analysis is studied. Thirdly, the analysis steps of the grey relational
analysis for analyzing the investment in science and technology and economics growth of the petrochemical
enterprises for the petrochemical enterprises are designed. Finally, the calculation is carried out for analyzing this
relationship; results show that there has a positive correlation between the investments in scientific and technical
personnel with economics growth of the petrochemical enterprises.
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INTRODUCTION

Science and technology investment and economic thrane two aspects interacting each other in ecaradm
system. Science and technology are the primaryystoa forces, the investing growth of science sawhnology
funds, whereas the economics is a material basiscogasing investment in science and technologg dconomic
growths can strength the ability of increasing #uéence and technology investment. Science anchaémdy
investment concludes human resources, materialires® and financial resources, will finally appaarinvestment
of human resources and financial resources. Sieflmn and opening up, Chinese overall nationalngtie has
been developed by leaps and bounds, but the differein economics between China and developed roegiaire
still gre;i’;\;], therefore there are differences inabatribution of investment in science and techgglon economic
growth*=<.

The petrochemical enterprises of the petrochemecaérprises has played an important role on promothe
development of society and improving the competistrength [3,4]. The investment in science antdrtelogy can
achieve the economics growth. The petrochemicarprises are the pillar of Chinese economy, whiak évery
important status in the process of economic devedsy. The petrochemical enterprises belong to #petad and
technology intensive industry, scientific and tealogical progress is a fundamental shift of thevelopment. The
investment in science and technology is the basidition, which can improve the economies of pdtesuical
enterprises.

The econometrics can be applied in analyzing ttaioaship between the investment in science acldhiglogy and
economic growth, but the sample size must be lageugh and conform to specific distribution. Anck th
guantifiable and qualitative results may be notsistent. Therefore it is necessary to find out #iecéve method.
The grey relational analysis has not requirementstimple size and sample distribution, and the amnot
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calculation is little. It can be applied in analygithe relationship between science and technadloggstment and
economic growtt?! .

The grey theory was put forward by Professor Déimg calculation of grey relational degree is caroet based on
grey theory. The similar degree of geometric shafesequence curves is used to judge the whethetions is

close. The closer the curves are, the bigger tla¢ioral degree of corresponding sequences is.gfée relational
analysis can overcome the disadvantages of ecoriomet

EXPERIMENTAL SECTION

(1) Situation of investment in science and techgglivom 2004 to 2013 for petrochemical enterprises
The data of investment in R&D and economic outpatf 2004 to 2013 for petrochemical enterpriseh@aa in

table 1.
Table 1 data of investment in science and technology and ECONOMICS OUTPUT in China

Year Invesm‘]ent in R&D ecqnpmic output
(billion yuan) (billion yuan)
2004 88828 17615.93
2005 76281 31396.48
2006 89076 38638.60
2007 113905 46302.81
2008 132557 56798.40
2009 154854 53306.87
2010 175428 88836.65
2011 192631 108585.43
2012 214725 133140.56
2013 232762 142534.17

(a) Situation of investment in science and techgwlo

As seen from table 1, the investment in sciencetanbnology has been increasing from 2004 to 2@h8, the
support of science and technology budget is strBugthe growth rate is very unstable, and flugaret are quite
big. The investment in science and technology dogva large margin in 2008; therefore there is natbaious
increasing rule for it.

(b) Situation of R&D and economic output

From 2004 to 2013, the increasing rate of the itmaeat in R&D is higher than that of economic outputich suits
for the developing rules of economics. R&D actestiare the core of technological activities, acdogrdo the
international practice, if the increasing rate oivdastment in the R&D activities is higher than that
economic output, the technological prowess of antgican be strengthened continuously.

(c) Situation of ratio of R&D to economic output

The ratio of R&D to economic output can reflect theestment intensity in science and technology @ountry.
Generally, this ratio of developed country is higliean 3%, and this ratio of moderately developedntries
changes from 2.0% to 3.0%. From 2004 to 2013, thential strength of R&D activity investment of the
petrochemical enterprises increase continuously. firfancial strength of R&D activity investment hasched to
2.09%, but there is big difference comparing wigveloped countries. The investment in science eclthblogy of
the petrochemical enterprises is no easy task.

The investing situation of scientific and technatad) personnel for the petrochemical enterprisaggphn important
role in promoting the science and technology, bseahe scientific and technological personnel heeuser of
R&D investment. The situation of scientific and heological personnel for the petrochemical entegwifrom
1999 to 2013 is shown in figure 1.
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Figure 1 the changing rules of number of scientific and technological personnel the petrochemical enterprisesfrom 1999 to 2013

As seen from figure 1, in recent years, the sdierdaind technological personnel the petrochemiogémrises have
been growing stably. Not only the total number @éstific and technological personnel, but alsottht@l number
of scientists and engineers has increased quidlig investment in scientific and technological perel the

petrochemical enterprises is very big in recentgeand the quality of scientific and technologipatsonnel has
also been concerned in China, the

(2) Basic theory of grey relational analysis
The linear data pre-processing method can be esguiess follows:

= X0 oo m k=120 =12 @
% (K)

where X denotes the normalized serieX,(K) denotes the original series(,; (K) denotes the reference
series.

The grey relational coefficient can be computededasn formula (1). The grey relational coefficiefitunknown
X for X,; can be expressed as follows:

Amin +,7Amax

y(%o; (K), % (K)) =m,

0< (% (k). x (k) =1 @

where /] denotes the distinguishing factor, which can shbevrelational degree betweex,; (k) and X (K),

1 = 05 in this research;A, (K) denotes the deviation series of the referencesdtie test series.

By (K) = %5, (K) = % (K)| @
B iy = Minmin | x;; (K) = % (K)| @
B = MaXMaX| X, (K) = %, (K)| ®

The grey relational grade can be expressed assifb
n

V(%11 %) = D @y (%; (K), % (K)) (6)
k=1

where &), denotes the weight value, which can be obtaineddan the following steps:

Step 1: confirm the mother and sub indexes, the img®ortant index in the plan evaluated is usethather index,
and the vector of index value corresponding tontle¢gher index is defined by:
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Yo = (X0, X20,~-~,Xn0)T (7)

where Y, denotes the mother series.

Th?]other factors can be used as sub indexesgthienof index value corresponding to sub indexaste defined
by 11:

Y = (%0 % %) 8)

where Yj denotes sub series.

Step 2: the original process is carried out My and Yj , which is expressed as folloWs

X, =2 ©)
X0
e
X =—- (10)
%
Then Yo = (X Xa00 1 Xn0) T+ Y] = (X1 Xp;,7++, Xy) " . and the original index matrix can be obtained,
B=(Y,.Y)).

Step 3: The relational coefficient betweefy and Yj can be calculated based on the following exprasdio

minmin| x, - x; | +#maxmax| x, = X; |

_ I<jsm I<isn I<j<m I<isn

Y | X, =X |+gmaxmax|X, - X | ()
Xio Xij 'qusm I<isn Xio Xij
And the relational matrix can be obtained, whichxpressed as follows:
Y :{ yij}nxm (12)
Step 4: Calculate the mean value of column forghetional matrix, which is expressed as folldits
13 .
yizﬁzyij’ J=l2|"')m (13)
i=1

Formula (7) shows that relational degree betweleth index and mother index. Whe th index is closer to the
mother index, the effect of it on the plan evaldatebigger, then this index will occupy bigger span whole index
spaceV .

Step 5: the normalization is used to deal Wg?h and the weighting value can be obtained by tHieviing

expression:
_ Y K =
@ =2 k=12, m (14)
ZYk
k=1

Then the grey relational degree can be acquiretthadan show the relational degree between theeete series
and testing series.

(3) Analysis steps of the grey relational analyfsis analyzing the investment in science and teabmland
economics output of the petrochemical enterprises
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The grey system can be established using variablesrestment in science and technology and ecoc®igniowth,
which is defined by{ X, Xj ,-}, 1,] denote different variables, wher¥, denotes the value of variable

from 2004 to 2013, which is expressed as follows:

X, =[% () % (2),,% (0)] (15)

The computing flow is shown as follows:
Step 1: Process the original like value. Becaw$g sequence can reflect the value with different nitage, in

order to eliminate the effects of dimensions, ahel original like value is carried out foX;, the following
expression is obtained:

= X X (D)X
X = 0 [x @, % (2),,% Q0)] (16)

Step 2: Process the parameters. The differencesegs of Xi' to X']- can be expressed as follows:
A =14 @.4 Q)4 A0)] (17)

where A, ; (=] x (01— X'j ()], the collection of difference sequences is defimed A; ;} .

The environmental parameter is expressed as fallows
A(max)= miaxmja>{max A (D} (18)

A(min) =minmin{min A, ;(0} (19)
i ] !
The identification coefficients is defined bg, & = 0.5 in this research.

Step 3: Calculate the relational degree. The geitional coefficient can be expressed as follows:

A(min) + gA(max)

v (= (20)
. A, (D+ eA(max)
Then the grey relational degree is calculated byfdéHowing expression:
1 10
==5"r (21)
Vi 10; (O

RESULTSAND DISCUSSION

(1) Construct the mother sequence and subsequence

According to the grey relational analysis, invegtiria science and technology of the petrochemintdrprises and
relating economical indexes, the grey relationatlelds established based on the corresponding @atah be used
to analyze the relationship between investmentienge and technology and economics growth.

The economics output of the petrochemical enteepris defined byX,, the investment of R&D activities is

defined by X,, the investment of scientific and technical persdris defined by X,. X, is used as mother

sequence, X, and X, are subsequences, and the corresponding expressmlisted as follows:

X, =[158783183084209407246619300670333244397983471564519322568845%
X, =[196624503003483444205802698086871029811904

X, =[302 32934.336.837.339541.243144.345647.8]
Then the original like value procession is carrgad for every sequence, the corresponding resuttslown as
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follows:

X, =[1.0,1.14,1.31,1.54,1.88,2.08,2.49,2.953.25, 3.5¢
X, =[1.0,1.25,1.53, 2.46, 2.25, 2.95,3.55,4.42,5.24,6.06
X, =1[1.0,1.09,1.14,1.221.241.31,1.361.47,1.51,1.58

The difference sequences OK(') to X1' is listed as follows:

Doy =[Do1 1), B, (2,8, (10)] = [0,0.10,0.22,0.92,0.37,0.87,1.06,1.47,1.99,2.50

The difference sequences c)Kc') to X'2 are listed as follows:
Ay, =[D0,D,A,3),---,A,,00)]=[0,0.06,0.17,0.32).65,0.78,1.13,1.48,1.741.99

According to the formulas (20) and (21), the refatielational degree¢/,; and ), can be calculated, which
are listed as follows:

Yo, = 0754, y,, = 0976

The relative relational degree between investmestience and technology and economics outputlialeq 0.754,
and the relative relational degree between scieraiid technical personnel and economics outpedjisl to 0.967.
These calculating results show that investmentiange and technology has strong relational redatigp with as

well as the number of scientific and technical perel. Because),, <Tl,,, the investment in scientific and

technical personnel is even more important to eeoc® output of a country than the investment irescé and
technology. There have a positive correlation betwthe investments in scientific and technical @engl with
economics growth for the petrochemical enterprises.

CONCLUSION

The grey relational analysis is applied in analgzihe relationships between the investment in seieand
technology and economics growth for the petrochamenterprises. The corresponding analysis model is
established. And the calculation is carried outedasn data of R&D investment, economics output saidntific
personnel of the petrochemical enterprises. Thesiment in science and technology has an obvidatiomal
relationship with economics according to the analyssults. The petrochemical enterprises shoulgrore the
investment in R&D, which can improve the capabitifyindependent innovation of enterprise. The humesource

in scientific activities for the petrochemical emméses should be arranged perfectly, then the simvent in
scientific personnel can be improved, which caremffasis for promoting the economics of the petauhal
enterprises.
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