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ABSTRACT

There are more environment pollution because of chemical and pharmaceutical enterprise development.
Management Changing model has become a key question for chemical and pharmaceutical enterprise by means of
information technology. In this paper, a investment model of information technology is constructed by use of
regarding investment as parameter based on system dynamics, analyzes the cause of giving birth to information
paradox, and points out that when enterprises invest infor mation technology, maybe achieve anticipated income by
means of changing management.
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INTRODUCTION

The so-called information paradox refers to putoadf money and time into the application of infation
technology, expect improving competitive advantdyethe application of information technology, but dot
achieve anticipated income by investment in infdramatechnology, or even worse the relationshighwiistomers,
employees and suppliers. Sales profit is not grgwicustomer complaints, employagsgative emotions and
conflicts are increasing, organization and managemee still intact, and the enterprise put catadl money into
information technology continuously increasing.

The introduction of MRPI/ERP system, only 10% to 20% can implement it sssfedly on time and budget, and
achieved good economic results; 30% to 40%enterpidsnot carry out the system integration perhagsgarried
out the part of the integration; about 50% implemigem failed. Even widely used in the U.S., abG0o
enterprises make good economic efficiency by ER#ept[1]. According to U.S. statistics, in the 1980s U.S
enterprises invest in information technology nea#yl trillion. Huge investment, but the white-collarosker
productivity during the 1980s did not fundamentallyange. In the 10 years from 1975 to 1985, thebmunof
blue-collar workers decreased by 6%, real outpatvtn of 15%, labor productivity increase by 21%sinrface.
However, during the same period, the number of evbdllar workers rose 21 percent, with 15% compaoethe
real output growth, productivity fell by 6%. Thatto say investments in information technology rid achieve the
expected benefits. Economists call this phenomépaoductivity paradox”, and many enterprises thih&t their
information technology investments fall into théddk hole."

SYSTEM DYNAMICSMODEL OF INFORMATION TECHNOLOGY INVESTMENT

Hit shows the productivity-Production theory to kwsde benefits of information technology, use piighn
function analysis tools to analyze the benefitsimdbrmation technology investment [2]. The basiodurction
function is Cobb-Douglas production function:

Qt) = AL“K”
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In order to facilitate analysis, the Cobb-Douglasduction function is divided into the following twproduction
function, formula (1) that has nothing to do wilte tinformation technology output, but investmentniformation
technology to promote the role of output, taking tbnterprise workforce (non-information technology.o,
investment (non- information technology) ( Kand information technology investment on entegoris
output-promoting factor A (|, formula (2) that the output of information teckwgy, consider the labor (and
information technology-related),Linformation K and information technology investments, technaalgprogress
factor B [3].

Q(t) = AKK, (D)LY (1)K (t) (D
Q(t) = BLE ()KL (t) (2)

Assumptions:

1. To illustrate affect of the information techngjoinvestment on enterprise outputs, assuming déwhnology
investments remain unchanged;

2. Assuming that K+ K; = 1, Ly + L; = 1. The output has a certain effect on businegsstment of information
technology, you can use information technology #tneent growth rate express:

K, () _ ., 0Qy(t)
G0 2K,

) (3

Formula (3) illustrate that information technologyestment growth rate is that information techgglinvestment

is the marginal contribution of the enterprise ettfunction. Take @ as the extent of information technolog§,
depends on the trust level of the investment perdoice of information technology by decision-makiérsan be

assumed@(.)that is multiplied by a constaét, then:

AK, (1) _ 5 9Q(®)
K, (t) K,

4

From an economic point of view, the contributionimfestment in information technology have a lidilevel, to
the generally assumed that technological growtina with the S-curve model of development [4],ttlg A (Ky)
meets the following conditiong)for the S-curve inflection point ):

dA dA
1. — >0, K;—0, than—— —0;
1 I<1
>00<K,<
2. " =0,K, =7
Y1 <0K,>p

Arctangent curve to meet the above conditions,raeghat the arc tangent function of the form ok4)(as formula

(5):
2
AK,) =—[larctan (K, —K) (5)
T
Where: t = 0, there are K =;K0), that K is the initial value of K(t) , which is the basic needs of information

technology investment of the enterprise to maintiia normal operation. (KK) indicate that information
technology investment can not be less than thenmimi afterwards.cc represents the influence of technological

progress on output growth of enterprisedindicates the growth rate of technological progress

Substituting k+K;=1 into formula (1), than we can receive the dynastoation of information technology
investment K.
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Qo (1) = A(K, (D) L3 Kg> = A(K, ()L @~ K, (1) (6)
By the formula (6), we can receive the derivativ& o

% = [Ki A(Kl(t))] Lgo (t)(l_ Kl(t))/”o - :80 DB\(Kl(t)) Lgo (t)(l— Kl(t))ﬁo—l 7

By the formula (5), we can receive the derivati¥& g
A 20 . A . (8
dk, m 1+ A(K,-K)

Substituting formula (3) (8) into formula (7), thiormula (4), then we can receive:

BK, (1) o017 (1) 20 T A=K ()™ _ 3, Harctam (K, (t) - K))(L- K, (t))*™}
K0 =K

K, (t) T 1+ (K, -K)? )

Formula (9) is the system dynamic model of infoiiorattechnology investment in continuous-time vaeab
Facilitate iterative calculation, let formula (9jscrete receive the dynamic model of the discrete tvariable,

namely formula (10):
_ % AM-KOF _ KN K (-
K, (t+D) =K (){1+01L, (t)%mﬂm 5 Warctaa(K, () -K) 1=K, ©)*"}} 10)
K, (0 =K

Formula (9) and (10) describes the relationshipsvéen different state variable, every solutionegiuation
indicates dynamic process of state changes with.tlBince in practical applications the solutiomrikely to be
resolved, only the system dynamic model of infoforatechnology investment can be iterate by seefr@gpmputer,
in order to illustrate the behavior of informatimthnology investment trends with changes of patarse

Computer iteration results suggest that when tharpeters (assuming other parameters remain unctipagd the
parameters and changes (assuming other parametagnr unchanged), there will be random behaviothi
long-term process of the investment in informatiechnology, and gradually into chaos region, potitgkers lost
control of information technology investment in erdo ensure productivity, additional investmeniriformation
technology have to continue. Also, because thergéna of random behavior has sensitive dependencimitial
conditions, a little change of value in initial cbtions, the results with the passage of timegultéag a more and
more around between the two sides, causing a hifigeedce in future long-term behavior, or that i%utterfly
effect” [5]

CHANGING MANAGEMENT MODEL OF CHEMICAL AND PHARMACEUTICAL ENTERPRISE

ENTROPY

Entropy originated in thermodynamics, second law tbérmodynamics describes widespread irreversible
phenomenon in the nature, but lack of a measure asithe energy scale. German physicist Clausiysoged the
concept of thermodynamic entropy in 1865. He pairdet that the thermodynamic entropy is similaetergy, but
unlike energy; he thought that the entropy is Itkeat, embodied discrete tendencies within the sysiehe

relationship between the system entropy changesdishe system temperature T and heat chardf@s are a$6]:
ds=dQ/T (11)

In order to reveal the nature of entropy, the ptigsBoltzmann proposed the concept of statisiit@irpretation of
entropy in1872: As the difference between the gmtrand Boltzmann's H function integral equatioroidy one
symbol, you can use it to quantitatively describe second law of thermodynamics, and there is tainer
relationship between the entropy and logarithm g§t&n number of microscopic states. This relatignsh
expressed by the United States, Gibbs:
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S = KblogW (12)
Where, K: Boltzmann constant; W: System number of micro8cefates.

Obviously, the more the number of possible micrpgcstates the more average of state distributfanioroscopic
particles within system, or that they have différehmotion states, that is performing that thesiiir of system is
very confusing. Can be seen, the size of entropybeaas the confusing degree of scale.

Shannon and Wiener proposed the concept of infaomantropy is the entropy concept in 1948. ViewdNiener:
entropy is the negative logarithm of the messadpcwrepresents the things exchanged between #tersyand the
outside world. Understanding by Shannon Shannanetitropy is the same as the Boltzmann H functidrich
represents the degree of uncertainty of the mesJdmgeefore, the system of the degree of uncegtamteduced
means that his degree of certainty is increasingammthe increase in degree of organization. Mattieaha
expression for the information Entropy [6]:

n

S=-K> Plogp, (13)

i=1

n
In the formula: Z represents the sum of all possibilities;
i=1

P:: the probability of state i, when P = 1, S = & Hystem is only one state; when=FP, = ... = R= 1/ n, the value
of system entropy is very great.

Prigogine linked the entropy to the evolution otgyn, regard the entropy as the core of the ewwldf system,
the entropy is said that the entropy chaotic degre@hysical quantities, the increase in entropyndg only
confusing, but under certain conditions, it wilbprote the evolution of the system, let the ordel @mplexity the
system of increase.

ENTROPY AND CHANGING MANAGEMENT MODEL OF CHEMICAL AND PHARMACEUTICAL

ENTERPRISE

For businesses, a far from equilibrium open systdmaugh continuous exchange matter, energy aratnvdtion
with the outside world, pull in negative entropgrr the surrounding environment to offset the inseeia entropy.
As there are non-linear interactions within theimas subsystems, by fluctuations, so that all sstesys may
produce co-operative movement, to form some kintinog, space and function are stable and ordedyiftive
structures [7].

From the mathematical expression of the seconddathermodynamics starting, to the open system hvliéc
exchanged with the energy and material, we can see:

dS=d.S+dS dS=0 (14

Entropy changedS consists of two parts, ondeS is the increase in entropy within the system fitssl
irreversible process, and the secodpS is the entropy flow the system of matter and epexchange with the
outside world entropy. If the deS is negative, in a certain outside world parametergrol, wher|»d68| > diS,

dS is negative, that is negative entropy introduaeainf outside deS) offset the increase in entropy of interior,

the system's entropy is reduced, while the degf@eder will continue to improve, stabilizing atelatively lower
value of the entropy balance new ordered stateghatine formation of dissipative structures.

Refer to this theory, enterprise investment in linfation technology, can be considered a contindousation of
new dissipative structures in the process. To éhtce the concept of entropy to such a man-maderagsin the
enterprise, increase in entropy means that thetgrofisystem complexity. Enterprise uses informatechnology,
constantly introduce information, knowledge fromtside the enterprise into the enterprise, onlydbefusion
things caused by the application of informatiorhtedogy in the enterprise and itself operation thétenterprise, it
can reduce the entropy within the enterprisesesysso enterprises in the application of informmatiechnology,
must have changing management, through the adjosinm the management philosophy, strategy, orgéipiz,
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leadership model and enterprise culture , to prentiod¢ healthy development of the organization, pobavitality,
to achieve the desired economic benefits.

CONCLUSION

Long-term evolution process of investment in infation technology, due to changes in parameterg,l#ael to the
appearance of random behavior, and into the chaegmn. In order to ensure the realization of piaility,
decision-makers have lost control of informatiochi@ology investment, have to continue to increasestment in
information technology. Thus resulting in some cwidn in the enterprise, the company has only dhgng
information can let the confusion things causedhgyapplication of information technology in thearprise exit
the enterprise, can achieve business performaape le
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