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A Study on Business Integration with Production Efficiency

by Data Envelopment Analysis

Student: Jyun-Lin Jiang Advisor: Dr. Shing-Ko Liang

Department of Industrial Engineering and Management

National Chiao Tung University

Abstract

This research used the production efficiency of business integration as the subject.
We hoped to promote the production efficiency and strengthen the competition by the
strategy of business integration. The integration strategy is very important about the
business existence under globalization trend. Most of the integrating studies only
considered the change of the itself production efficiency without considering the
change of the overall industry production efficiency after integrating. This research
proposed an analysis framework, which can generate the best solution by the
simulation of each situation.

The maximum efficiency model took the production efficiency as the evaluation
criteria of business integration, and used Data Envelopment Analysis as the
methodology based on the concepts of the multiple production efficient frontiers, the
maximum promotion of production efficiency, and the sensitivity analysis. This
research took the analysis of two different industries as the practical application.

The four main results of this research are:

1. This model can choose the optimal combinations of business integrating based
on the maximum production efficiency of itself and the overall industry after
integration;

2. This model uses the concept of sensitivity analysis, which makes the integration
have a stronger vitality and resistance against pressure for the goal of sustainable
management;

3. This model can find the best integrating targets and reduce the unnecessary
operating time by using the maximum promotion of production efficiency and
the ranking of multiple production efficient frontiers.

4. The present research is a practical evidence based analysis of the biotech
industry and the telecommunications network industry in Taiwan for examining
the application value. Biotech industry is becoming an important industry in the
future development. The telecommunications network industry is an oncoming
industry. We found that direct integration is the best way for integration, instead
of taking the homogeneous or heterogeneous integration.

Keywords : Business integration, Sensitivity analysis, Efficiency evaluation, Data

Envelopment Analysis, Ranking of multiple production efficient frontiers
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<CCR- Sensitivity Model>

Max h, =ZS:uryn
Subject to iv,xﬁl
Zu Y, — ¢9Zv.x,1 <0

Zu Vi — Zv,x”<0 j=12,.n  j=t

u,v, 2e>0,020;r=12.s;i=12.m; j=12..n 3.1)
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% 9ROV Lycr |BaH %
1] 114,061,680 1
0.99] 112,921,063 1
0.92] 104,936,746 1
0.918] 104,708,622 1
0.917| 104,594,561  0.9997
0.916] 104,480,499  0.9986
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If unefficiency, =min |E;, ., ];tl

Then
pB=p+1
Max E,, =Z:uﬁk,yrﬂk k =set,
. Zuﬂkr Yesi zvﬂk. X <0 J=set,
ZV/]kl |/Jk:
u, >8>0, r=1.--s
v/,k, 2&>0, i=1.--m
set, . ={j =1--n| jeset, &E,, <1}
return if unefficiency, =1
else

Target that be integratedis k, E ,,, = min |E
stop
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j=1-n > jzk
y;i:yrj+yrk r=1.--s » j:l...n’tik
X5 = X5+ X, i=1-m> j=1-ntzk
Max E =) u,y/, t=1.--n

r=1

st. Zs:u”y,j —Zm:v“xij <0 j=1-nj =t
r=1 i=1
Zslutry:t _Zmlvtixi’t <0
r=1 i=1
Zmlvtixi,t =1
i=1

u,, =2¢>0, r=>1..-s
v, 2&>0, i=1--m

N7

averageof efficiency, == =
N D VX
tk ti it
i=1
if E,>E
Then
Target that be integrated is t,
else
averageof efficiency, > averageof efficiency, ,

Jo J=Len, =k, et

=1---n, j=k, j2t

Target that be integrated is t

3.3)
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Max h p = Z u pr yr p p € Setaverageof efficiency =1

st. ZupryrJ va, X, <0 j=1--n, j#£p

Zupryrp_e val Ip—o
val ip

upr25>0, r=1..-s
V,; 2&>0, i=1---m
Target that be integrated is p,

Sensitivity of efficiency = Max[@
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If ¥ averageof efficiency , =1
Then

a=a+l

EREL PR
If unefficiency, , = min [Eaﬂk,k:setaﬂ:l¢1
Then

p=p+1

S
Max E,,, = Zuaﬂkryraﬂk k = set, ,
r=1

S m
st. Zuaﬂ«yrag _Zvaﬂkixiaﬂj =05 9= set, ,
r=1 i=1

m

D VopiXis =1

i=1
U, s 26 >0, =18

V, 5 2€>0, I=1--m

set, ., = {j =1.--njeset,, &E,, <1}
return if unefficiency,, =1

else

Target that be integratedis ok, E, , ,, = min [E

a -1k, k=set, , , J

stopif unefficiency, , =1

EPEE PR
aj=1l-n>ajrak
Vi = Vi Yo T=10s 0 j=lon ek

'
iaj

Xigj=XigjtXigx * 1=L-m> j=l..njzk
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Max E, :Zs:uwy;at t =1--n

st. Zuwymj va, X, <0 j=Ll-nj=tj=k
Zumym Zvat. Xj, <0
va, =1

u, =¢&>0, r=1.--s
vV, =&g>0, I=1--m

Zuw Vi

averageof efficiency , = Z

t¢k val iat

if E, >E
Then
Target that be integrated is at,
else
averageof efficiency,, > averageof efficiency,; .., . ..

aj, a j=1---n, j=k, j=t

Target that be integrated is at
return if ¥ averageof efficiency , #1
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else

S
’
MaX hp :Zupryrap p = Setaveragmfefficiencxle
r=1
S m
St. D UL Y., — D VX, <0 j=set, j=o
r=1 i=1
S m
' '
Zupryrap _epzvpixiap <0
r=1 i=1
m

Zvapixi,ap =1

i=1

U,,  =2&>0, r=1..-s

a

v >&>0, I=1--m

api
Target that be integrated is p,

Sensitivity of efflclencyp = Max ep,pesetmgwemmw ]

Stop all

(3.5)
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