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ABSTRACT

In recent years, the financing problems of SMEs (small and medium sized enterprises) have become the focus of
attention, including the pharmaceutical industry. With the rapid growth of economic development, the financial
services of pharmaceutical industry become more and more diversification, which has become the effective method to
solve financing problems of SMEs on the supply chain. However, there exists much risk in the pharmaceutical industry,
so we need to construct a specific risk evaluation of pharmaceutical industry financial service. According to the
characteristics of supply chain finance, paper build the risk assessment of pharmaceutical industry financial service
model based on FAHP (fuzzy analytic hierarchy process), and the method is applied to the AMedical Corporation, the
data shows that the evaluation method can effectively evaluate the risk in the financial services, and the model is
universal to some extent.
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INTRODUCTION

Pharmaceutical industry as one of the key industimethe livelihood of the people planning, occspé large
proportion in the total output value of our countfyith the rapid development of pharmaceutical stduin China,
financing difficulties about pharmaceutical indyssupply chain of SMEs have become increasinglyniment. The
people's Bank of China has held a number of rel@ibedicial forums to support the development ofrpraceutical
industry, ask the banking system to do comprehensigdical and financial services, through a varadtyays to
ensure the long-term stability of the pharmaceutigdustry, which, is beneficial to the peopleigelihood support.
All of those have provided a vast prospect for pharmaceutical industry financial services. Therplzeutical
industry financial services mainly refers to theafiicing activities among medical drugs , equiprpeadluction, sale,
and purchase, including activities of stocks anadsan the capital market and so on, which featurdéise amount of
money, long period of turnover, capital incrememt.dt is a cross system related to laws and regmiatipolicy and
finance insurance.

1 CURRENT SITUATION OF THE DEVELOPMENT OF PHARMACEUTICAL INDUSTRY OF
FINANCIAL SERVICESIN CHINA

The well-known manufacturers in a strong positiorRharmaceutical industry supply chain were comgniknbwn
as the core enterprises. Upstream supply chaindiva parts suppliers, raw material suppfiethe lower reach
including dealers at all levels, although thersame difference between the supply chain, the gés&ucture is
basically same. As shown in Figure 1
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Fig.1 The figure of pharmaceutical industry supply chain

Generally, there will bea period of tim from the pharmaceutical manufacturing enterprises redeiypstrean
supplier shipments to the pharmaceutical manufexgienterprises pay the purchase, and deare generally pay
the deposit at first, anthen to take the goods after payméThe strong position offarmaceutical manufacturir
enterprises cause stress to the @astr and downstream enterpr on the funds.

The core enterprise usually hasong profit abilitt and a higher visibility and scale. Characteristics bége
enterprises overall presentatistands foicapital strength, sufficient cash flow; strong tzngng power, control rig|
and theright to choose the lower reac. It is the biggest part of the profit income i #upply chai, has the strong
financing ability and financing channeand is in a strong position in the negotiationbariks or financicinstitutions;
the amount of bank credit is higimdfinancing conditions and the cost is low. The aamterprises less dependent on
banks in daily managemefowever,as to the evaluation system, the company isxaellent customer. To relie’
this paradox, bunthe upstream and downstream enterpmwhich have greater demand for furto core enterprise,
which not only guarantee the sug and demand of funds agreed, blgo ensure the risk control requirements.
upstream and downstreasuppliers of pharmaceutical industry mainly incl the raw material supplier
components suppliers, initidistributois and secondary distributors. Most of these fiamasiot large, with the limited
profitability, and intensemarket competitio. Generally, its popularityscale and profitabilityare relatively weak.
Once theihancial companies of pharmaceutical induopened in the domestic, itlikely to be a trend which cann
be halted As shown in Figure 2

upstream upstream logistics —s
supplier | | - supplier | X, capital market capital flow ----- >
ws enteV
Ph tical | financial firms of financin
R > pharmaceutical [&---------1 e g
manufacturers , X institutions
S industry
,', 4\
Acs enterpris\ !
downstream downstream |
distributor 1 | 77 distributor n monetary market

Fig.2 financial firms of pharmaceutical industry

2 RISK EVALUATION BASED ON FAHP

In recent years, the pharmaceutical industry fir@Ermusiness develops during practice. Asfinancing link and
participant growing, the relevant business managemecomes very complex and the following financiisl is
becoming biggér Therefore, how to conduct risk management andraband avoid the adverse consequet
coming from the riks is the key to financial success of supply clmipharmaceutical industry. This article embz
from the supply chain core pharmaceutical manufatguenterprises. It constructs the correspondsigevaluatior
index system and fuzzy analytic hiethy evaluation model by standing in the height ef$hipply chain. And put tt
risk evaluation method into practice by combinihg example applicatic.
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2.1 THEORY OF FAHP

FAHP is an integrated use of analytic hierarchy proaass fuzzy comprehensive aluation method. Saaty pt
forward the Analytic Hierarchy Process (AHP) whisla systematic and hierarchical analysis methocbémed with
gualitative and quantitative in the 1970. Fuzzyheatatics is to study and deal with the fuzzinessathematic.
And it is a branch of mathematics developed basati®fuzzy set theory which wsuggested by a US cybernest
A.Zadeh in 1965. The basic idea of fuzzy compreiveressaluation model is: on the basis of deterngrire rank an
evaluation level of evaluation factors, uses ttezjuset transform principle and the membership eked¢p describ
fuzzy boundaries ofaictors, construct the fuzzy matrand therfinally decide the rank of the evaluation object
multilayer compound operatifriThis case uses MATLABG6.0 software to help caluthe related evaluation ind

2.2 STEPSOF FAHP

(1) Establish a hierarchy structure
Including destination layer Wyiterion laye U; project layer . As shown in Figure 3
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(2) Determine the weight of evaluation inc

@ constructs pairwise comparison matr

Set on a layer of indeX, the next layer of indicators B; : Bj~ g, & stands for #fects ratio of k, B; to A. The
comparing scale currently used 1~9 scale propos&hhty et a The value of gis 1, 2, 3..9, and its reciprocal 1, 1/2,

1/3...1/9. As shown in table 1
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Fig.3 hierarchy structure

pledge risk U53

Table.1 meaning of scale method

scale aijj

1

4 5

6

7 8

the importance of Bi Bj | equa

slightly strong

strong

obviously strong

Note: Usually psychologists believe that should not beartban 9 factors of paired comparis Through the 1~9

scale integration methodie can ge a 5 dimensional matrix.

@ Calculation of weight and the consistency ct
Calculate the maximum eigenvallg, and corresponding feature vector W ofMy=A... X W. The feature vectors
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are normalized to get the weight vectdr im order to keep the rationality and logic coteisy evaluation before and
after the weighting calculation results, we neechteck the consistency of matrix When the consistency ratio CR is
less than 0.1, we often think the consistency @ftldgment matrix can be accepted; otherwise we toee adjust the
judgment matrix to meet the consistency test. Gbeiscy index Cla -n/n-1 (n refers to the dimensions of the matrix,
the bigger CI stands for the serious of inconsistirthe consistency ratio CR=CI/Rl. Random comesisy index RI
as shown in table 2

Table.2 RI table from Satty

n|1 2 3 4 5 6 7 8 9 10 11
RE|]O O 058 050 112 124 132 141 145 149 151

(3) Construction of the fuzzy comprehensive evahmamodel

@Determine the evaluation factors. According todghaph hierarchy above medical financial evaluatamtors set,
this paper divides into two layers of indexes tostouct the factor set U, the first layer of indexdenoted as U
second layer index is denoted ggs &b the factors set denoted as Ug;, U,, Us;, Ui, Us) .

@To calculate the index weight set, means the ptapomweight of each index of U, expressed as Bwi,
Wip...Wi, | .
@ Establish the evaluation set. According to the dgharmaceutical supply chain finance, estatdisippropriate

evaluation set, usually divide to five levels, n&yng= { slightly risk, low risk, normal risk, highisk, obviously risk},
in order to facilitate the evaluation comparisosiially make the comment set digital, as shownbteta

Table.3 evaluation set Z

evaluation set Z|  slightly risk  low risk  normal riskhigh risk  obviously
scale set 0-20 20-40 40-60 60-80 80-100
mark set 10 30 50 70 90

@ Calculatethe fuzzy relationship matrix. Expert group rank thdex U, and then count the frequencyfall in
each Z levels, frequency / total number of expentembership grade of each index, and then obtaifuitzy relation
matrix R.

® Build a sub objective evaluation matrix. The sohlgevaluation vector BW;*R;, sub objective evaluation matrix
D= [Dla D2. . D,]

® Calculate the comprehensive evaluation vectorB=W*R

@ Calculate each factor scorg &d comprehensive evaluation score; )%, S=D*z

3A CASE OF RISK EVALUATION

To assess the risk of professional financial comgparthe principle of professional and fairness, digributed and
recovered 60 valid questionnaires, the survey pemsoluding pharmaceutical manufacturing managearcial
institutions manager, the pharmaceutical indussgoaiation member, logistics manager and so omsSié risk
evaluation are as follows:

(1) Build the risk evaluation index systermy; l judgment matrix equals to the mean of 60 expprtigment.

Table.4 Risk evaluation matrix of financial firms of pharmaceutical industry

U U, U, Us U, Us w

U | 1 3 3 4 4 0.4302

U |13 1 14 4 3 0.1561

Us | 113 4 1 5 2 0.2808

U |14 14 15 1 1/2 0.0563

Us | 1/4 1/3 1/2 1/2 1 0.0766
Amex=5.5826, CR=0.0631, Pass the consistency test.

596



Zhang Ling J. Chem. Pharm. Res., 2014, 6(6):593-598

Table.5 Risk evaluation matrix of Phar maceutical manufacturers

Ui | Uy U Uss W

Un 1 4 5 0.6738
Uy | 1/4 1 3 0.2255
Uz | 1/5 1/3 1 0.1007

Jmax=3.0858, CR=0.0739, Pass the consistency test.

Table.6 Risk evaluation matrix of upstream suppliers

U, Uy Uy, W2
Uz 1 3 0.7500
Uy, | 1/3 1  0.2500

Amax=2, CR=0, Passthe consistency test.

Table.7 Risk evaluation matrix of downstream distributors

Us | Usi Uz, Usg W3

Us; 1 3 5 0.6370
Us; | 1/3 1 3 0.2583
Us; | 1/5  1/3 1 0.1047

Amex=3.0385, CR=0.0332, Pass the consistency test.

Table.8 Risk evaluation matrix of financial institutions of pharmaceutical industry

Usg | Uy Ug Wy
Ua 1 2 0.6667
Ug | 1/2 1 0.3333

Amax=2, CR=0, Passthe consistency test.

Table.9 Risk evaluation matrix of logistics enter prises

Us | Usi Us; Usg Ws

Us; 1 5 3 0.6370
Us; | 1/5 1 1/3 0.1047
Usz | 1/3 3 1 0.2583

Amex=3.0385, CR=0.0332, Pass the consistency test.

(2) Determine the fuzzy comprehensive evaluatiatofaset. U={ Uy, U,, Us;, U, Us!) .
(3) Calculate wwi= { w1, Wy "Wi, ) ,as in the last row in tables,

w;=[0.6738 0.2255 0.1007]
w,=[0.7500  0.2500]
W= [0.6370 0.2583 0.1047]
w,=[0.6667 0.3333]
Ws=[0.6370 0.1047 0.2583]

w=[0.4302 0.1561 0.2808 0.0563 0.0766]

(4) Calculateghe fuzzy relationship matrix;R
0.2667 0.1667 0.1667 0.2333 0.1667

R,=| 02 02333 02 02 0.1667
02 02333 02667 02 01
- _[01667 01333 02 02667 0233
| 01 01667 02333 02 03 |
01 02 02333 02 02667
R,=|0.1333 01667 02 02667 02333
10.1333 0.1333 0.2333 0.2333 0.2667|
o _|02667 02333 01667 02 0133
* 02333 02667 02333 0.1333 0.1333
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0.1333 0.2333 02667 02 0.1667
R,=| 02 02667 01667 02 01667
0.1667 03 02 01333 0.1333

(5) Take the Risk of pharmaceutical manufacturersfdd example. Calculate the sub goal evaluationtorec
Di=w*R;.

0.2667 0.1667 0.1667 0.2333 0.1667
R,=| 02 0.2333 02 0.2 0.1667

02 02333 02667 02 01

w;=[0.6738  0.2255  0.1007]

so Di=w*R,=[0.2449 0.1884 0.1843 0.2225  0.1600]
in a similar way D,=[0.1500 0.1417 0.2083 0.2500  0.2500]
D;=[0.1121 0.1844 0.2247 0.2207 0.2581]

D,=[0.2556 0.2444 0.1889 0.1778  0.1333]

Ds=[0.1489 0.2540 0.2390 0.1828  0.1581]

R = [Dl D2 D3 D4 DS]T

The comprehensive evaluation vector D=W*R

D=[0.1860 0.1882 0.2038 0.2207  0.1999]

(6) Calculate each factor scorg &d comprehensive evaluation score, )%, S=D*z.
Z=1[10 30 50 70 90]

S$1=47.2910 S,=56.1660 S3=56.5660 S,=43.7760 Ss=48.0840 S=51.1360.

CONCLUSION

According to the results, the comprehensive evilnaicore Z=51.1360, the evaluation results: noms&l Through
the evaluation scores it is obviously that the oékhe upstream suppliers and downstream distrisuis relatively
high, the evaluation scores were 56.1660 and 56.566y be it's due to the upstream and downstraaergrises are
mostly in small and medium size, we have not eslabl a SME credit system yet, the credit consciess is not
strong in SMESs, they are prone to credit crisis parad with large enterprises. Secondly, funds atesufficient in
SMEs, ability of anti risk is weak, and once thekrdccurs it will directly affect the capital tuner, thus affecting the
pharmaceutical industry financial company’s funhain. So it is necessary to pay attention to rigitiol of upstream
and downstream enterprises in the supply chaifngltihe development of the pharmaceutical suppajrcfinancial
services, so as to make it coordinated and ordétiylast, the data also shows that model which thaze
pharmaceutical industry has effective practicality.
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