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Assessment on Merger and Acquisition Risk of
Agricultural Manufacturing Enterprises in China

BIAN Kuan-jiang, YANG Wei-wu "
College of Science, Northwest A & F University, Yangling 712100, China

Abstract Composition of merger and acquisition risk of agricultural manufacturing enterprises in China is analyzed, which is mainly strategic risk,
external risk, transaction risk and integrated risk. And there are a total of 16 specific sources of risk. Concrete assessment methods for merger and
acquisition risk of agricultural manufacturing enterprises are introduced. Firstly, set up the risk factor sets at first and second layers and divide merg-
er and acquisition risk into 5 layers; establish risk assessment matrix according to the score by expert group. Secondly, determine the weights of the
various risk factors by the ideology of information entropy. Finally, find out the subordinated vector of risk factor, construct risk assessment matrix,
calculate the second grade risk assessment vector and conduct risk assessment. Taking a given agricultural manufacturing enterprise as an exam-
ple, fuzzy mathematics method is used to conduct risk assessment on its merger and acquisition project. Result shows that the overall risk of merger
and acquisition project is relatively low, and merger and acquisition can be implemented. Merger and acquisition risk assessment based on fuzzy
mathematics has made the assessment result more objective and reliable, so as to provide a reasonable reference for the scientific decision-making
of agricultural manufacturing enterprises in China.
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M & A risk of agricultural manufacturing enterprises is af- Fig.1 The source of M & A risk

fected by many factors. According to the process of M & A, we W, = | Wy, Wy, W5, Wy, W,s | . Then, according to the M & A
conclude that merger risk is mainly composed of strategic risk,  risk degree, the assessment is classified into levels of low, rel-
external risk, transaction risk and integrated risk. Fig. 1 illus- atively low, moderate, relatively high and high, denoted by v, ,
trates the sources of M & A risk *~*/. V,, Vs, V,, and v,. Finally, a panel of judges, including profes-

sional finance staff, financial experts, management experts and
2 Introduction of methods professional legal staff, try to evaluate the risk factors and to
2.1 Establishment of a risk assessment matrix Firstly, establish an assessment matrix of M & A risk™® .
risk factor set at first layer is established, which is w={w, ,w,, Fay 0 Tan
w,,w, |, and that at second layer is also set up: w, = { w,,, ri=| : : (i=1,2,3,4) (1)
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gy ik = %k )
number of judges using the k" assessment on the /" factor in
the /" risk, mis the number of risk factors in the " risk, and n
is the assessment grade.

2.2 Weight determination If there are great differences a-
mong judges on certain risk factor, in other words, the mem-
bership degree of risk factor is highly dispersed, we consider
that assessment on this risk factor is controversial and this factor
has uncertainty. Therefore, information entropy is used to deter-
mine the weights of the various risk factors'®. Equation of weight

where Q is the total population of judges, Qy is the

determined by information entropy is H(/,j) = —é rilog(ry). Let

N N)
=" Tlog(n)

S .
the weight is A,; =

-, where 0<s,;<1. If
2Su

Fik =17, s;;=0; and if one of the r; is 1 and the rest are 0, we

have s;; =1. The more dispersed the r; is, the smaller the s,

becomes, and vise versa. And éh =1

Analytic hierarchy process (AHP) is adopted to determine
the weight of risk factor at first layer. Precedence matrix C is
obtained by using 1 -9 Scale Method. According to the charac-
teristic equation C n =2 n, eigenvector n’ is calculated when
characteristic root is the maximum. And n’ is the weight vec-
tor”~®". Here, we introduce a simple method to calculate the

eigenvector ' and the maximum eigenvalue A.,. Letn; = (j]i

Hence, n' = (i, 71,) " and A =,§(2n1 &

vector and eigenvalue, respectively. Consistency index CI =
-n

Amax =11 is obtained through maximum eigenvalue. According to

n-1
the consistency index table ( Rl), consistency ratio CH:% is
calculated. If CR<0.1, the precedence matrix has the consis-
tency.
2.3 Risk assessment r; is the membership degree of w; in
the k™ assessment. Hence, vector of risk membership degree
of wyis (ry, rp.rg.ry,rg). Similarly, we have the risk mem-
bership degree vectors of other risk factors in w,. Based on
this, the risk assessment matrix r; is formed. Then, use vector
of weight A, determined by information entropy to calculate the
risk measurement vector at first grade, which is u;, =A;-r.. Let
u =[u,,u,,u,,u,] be the risk assessment matrix at second
grade, risk measurement vector at second grade is f=n'-u=
[f,,f,,f,f,,f ] by using the weight of risk factor at first layer

n’. Finally, M & A risk assessment is conducted by vector £°'.

are the eigen-

3 Case analysis

A given agricultural manufacturing enterprise is going to
buy another agricultural enterprise. Therefore, 20 experts in
management, finance and law are invited to evaluate its M & A
risk. Table 1 reports the result of scores.

Weight and assessment result at first grade are obtained

c,./)‘T, we have f; = ,?’ after normalization processing of ;. through assessment matrix ( Table 2).

2,

i=1
Table 1 The scores by experts

v, A Vs v, A
Grade Population Proportion  Population Proportion ~ Population Proportion  Population Proportion ~ Population ~ Proportion

% % % % %

wy, 2 10 2 10 5 25 5 25 6 30
Wi, 3 15 3 15 6 30 6 30 2 10
Wy, 8 40 8 40 3 15 1 5 0 0
Wy, 6 30 6 30 7 35 1 5 0 0
Wps 2 10 5 25 6 30 6 30 1 5
Wy, 10 50 5 25 5 25 0 0 0 0
Wys 17 85 1 5 2 10 0 0 0 0
Wy, 2 10 4 20 5 25 5 25 4 20
Wy 14 70 4 20 2 10 0 0 0 0
Was 12 60 8 40 0 0 0 0 0 0
Wy, 12 60 7 35 1 5 0 0 0 0
W, 9 45 7 35 4 20 0 0 0 0
Wy, 7 35 7 35 3 15 3 15 0 0
W, 0 0 3 15 5 25 10 50 2 10
Wy, 0 0 0 0 15 75 4 20 1 5
Wos 0 0 4 20 6 30 8 40 2 10

Table 2 The result of assessment at first grade

Factor set Weight distribution

Assessment result

w, A, =(0.52,0.48)

W, A, =(0.21,0.14,0.06,0.21,0.38)
w, A, =(0.02,0.31,0.36,0.31)

w, A, =(0.22,0.12,0.16,0.37,0.13)

U, =7, -1, =(0.124,0.124,0.274,0.274,0.204)
U, =A, 1, = (0.560,0.212,0.189,0.036,0.003)
U, =241, = (0.621,0.318,0.052,0.005,0.004)
U, =A,-r, = (0.141,0.169,0.418,0.224 ,0.048)
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Since analytic hierarchy process is commonly used in re-
search, weight obtained from analytic hierarchy process is di-
rectly given out, as well as the result of consistency check .

n' =(0.24,0.14,0.28,0. 34) ,CH:% =0.08 <0.1.

Hence, the result of final risk assessment is

f=n"-u=(0.33,0.23,0.24,0.14,0.06).

The final results show that 33% , 23% and 24% experts
believe that the risk of this M & A project is low, relatively low
and moderate, respectively. Only 20% experts argue that this
project has great risk. Therefore, the overall risk of this M & A
project is at a relatively low level; and mergers and acquisitions
can be implemented.

4 Conclusion

M & A risk is an issue must be taken seriously in China
during the process of mergers and acquisitions of agricultural
manufacturing enterprises. M & A risk itself is inseparable from
the complexity of M & A enterprises and the external environ-
ment. Objective assessment of M & A risk not only provides a
reference for the merger, but also offers guidance to the further
control of risk. In this paper, M & A risk is evaluated through
the fuzzy mathematical method; and entropy method is intro-
duced when determining the weight of risk factor, so as to
make the risk assessment more objective and to provide a relia-

R B R Ml A 7= £ Ml FF I B 3 4y
AR IR

(PP R 2B , BRPI 5% 712100)

ble basis for the decision making of agricultural manufacturing
enterprises in China.
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