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1.
(c)
2.
( )
(linear programming; LP) 3. (d)
(Hiller and Lieberman, 1995)
Max CX +CX, +...+C X,
st a X +a,X, +..+a,%, <d,
a21X1+a22X2+'"+a2an§d2 ....................... (1)
an X +aX +..+a,X, <d,
X 2 0,j=12,..,n.
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D e @) (changeable
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X= [x1 X, X, ]T 1. 2) c d
(decision vector) c¢= [(;1 c, .. cn]T
(objective coefficient vector) ?
A=[a](i=1..mj=1..,n) (resource (potential solution structure) ?
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(resource availability vector)
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d ( ) c ) (
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c, A (multiple criteria; MC)
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¢, A d ( 2 d )
( ) MC
(multiple criteria and
1 ( ) multiple constraint-level; MC?)
© MC? Simplex Method(Seiford and Yu,
2. 1979;Yu, 1985)
(A) (potential solution structure)

3. (d
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(nonlinear

programming; NP)
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(changeable parameter space)

(A)
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(post optimality analysis)
(sensitivity analysis)
(Hiller and

Lieberman, 1995)

(ordinary sensitivity analysis)

(interval) (basis)
(
)
(non-basis variable)
convex
polyhedron Bradley, Hax and
Magnanti(1997) 100% rule Gal(1995)

approximation region

Yu
Zeleny(1975)
(non-dominated solution) convex cone
c convex cone
Seiford Yu(1979)
LP (potential solutions)

convex cones

Wendell(1985)

tolerance approach

(Wendell, 1984, 1985)

(maximum-tolerance percentage)

(corresponding tolerance hypercube)

(optimal basis)

Wendell(2004)
0
(maximum-
regret function) (variation)
1.
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(optimal basis)
2.
(
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3. MC? Simplex
Method
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Max [ y] -2 -4 X
o3 04 X,

st. |4 3 |X% 80 2711
1 N e 5

Max. —2x, —4X, |:XI:|20
SL 4X 43X, SBO  +orerrrnreerree 3) X,
2X, +1.7x, <100 y 20
X, % 20 0| z |£]190
y+z| |100
X, X I |
3) (X, %, )=0, 0) (5) (multiple criteria
0 and multiple constraint-level; MC?)
{ MC? Simplex Method(  Seiford ~ Yu 1979 Yu
( ) 1985 Shi  2001)
I I (potential solution)
03 0.4 (basis) Yu(1985
) 05 ) Chapter 8) MC? Simplex Method MC’LP
(6)
Max ACX
2 1 st AX K DO cvrrerreei e (6)
x>0
(6) (simplex tableau)
I 11
A | | Do
4 3 80 2 —AC J0] ©
2 1.7 100 0.5 J (basic matrix) J'
-2 -4 (non-basic matrix) J
03 | 04
B”'A B~ B"'Do
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y ) 90( C; (basic vector)
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o A J MC? (simplex
3) 4) tableau)
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r(J)=¢ 3 X X =13}
(primal potential solution) Ad)=¢ X, X, X, X, RHS
J (dual potential solution) X, | 1.00 085 0.00 050  50.00 0.25
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MC? Simplex Method 5)
MC? (Simplex tableau) 3 MC? Simplex Method
X, X,
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I II
Max. (-2X, —4Xx,)+1t(0.3x, +0.4X,)
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) 86.3158 <t J={2, 3} y=12z 4 4
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3 1
30 /
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qﬁ CJl
y
(2) (d)
A=y (D=0 + 0,20 = Loy M, (13)
QQ du
Z
c d (1
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Max A'C"x
AXS Dy, (15)
st. x>0
4120
720
X=[x % . %[ €=
CI,O C2,0 Cn 0
Cl,l C2,I Cn 1
AT=[1y]
A=[g;]1(i=L...mj=1..,n) D =
T
|:d1,0 dz,o dm,o:|
d, d,, .. d,
T =0 7]
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(set of potential solution)
(15) y z
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Y S UM (16)
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(t=0)
(t>0) 0

( @) t )
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[Proposition 1]
[Proposition 1]
j 1(j)={ila; >0}
jefl,...n iel(j) Ci,>0 d,>0
(23)

[Proof]
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( CiotCi, dio+sdi,
0 5 )

Cio+S;C;j,>0

Ci, <0 s = Mjin{sj |Cjo+5,C, >0}

*

t>s
( Proposition 1 2
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Not all of the products or services proven to be successful finally in the markets are promising to make profit, even
expecting to be loss, in the initial stage for the product or service be created. Eventually, due to the dynamic change of
productive conditions and/or marketing environment, these products or service reap profits for corporate. This explains
why do some companies rather take loss at the ordering time, because they have the confidence that they can make profit
at the delivery time due to the dynamic change of production system parameters, including profit rate, cost rate and
resource consumption efficiency, etc. Even time delay cannot bring change, the production system conditions can be
changed by capital investment. In other words, as time of entering market drifts, the efficiency of production and market
system improve and then providing the possibility to cut down the production cost. Accordingly, enterprises can promise
their customers a competitive price to take the order and, later, produce the products at the optimal timing and production
conditions. Above phenomenon exists especially in high-tech industries which compete violently and whose environment
change quickly.

Nevertheless, aforementioned phenomenon cannot be explained by traditional product planning model or product
mix model, since, in these models, parameters such as the unit profit in objective function, the resource consumption rate
and the resource available level are given in advance and cannot be changed during the solving process. To cope with this
restriction, sensitivity analysis can be adopted. However, sensitivity analysis for model parameters restrains researcher
from exploring the overall solution space, which is changed with variation of the parameter set, and limits the capability
of designing the optimal strategy. For breaking through the limitation of the traditional model, changeable parameter
production planning models are proposed to solve the above problems.

The purpose of thisthesisis to take the coefficients of production planning model as changeable values, which can be
varied by environmental factors, but not fixed values as in the traditional model. Accordingly, the characteristics of the
changeable parameter space of the model can be derived. We applies mathematical models of multiple criteria decision
making — multiple criteria and multiple constraint levels linear programming (MC2LP) models, and extended techniques
Seiford and Yu, 1979) to explore that when the management parameters (including profit and available resources) can be
changed with capital investment and time, how to design an effective model to identify the best solution as to make “ taking
loss at the ordering time and making profit at the time of delivery” an effective competitive business strategies.

From the application perspective, this paper provides an effective and efficient approach for analyzing, interpreting
and programming usable production strategies in dynamic environment. Some further research directions can be derived
including: (i) considering practical constraints in the model, (ii) dealing the uncertainty and fuzziness of parameter
change, (iii) developing contingence plan (Li, Shi and Yu, 1990) to cope with different situations, (iv) discussing the dual
problem of the proposed model and its meaning, and (v) applying the proposed model in other application fields.



584 Journal of Management October

Keywords: time dynamic, multiple criteria decision making, multiple criteria and multiple constraint levels linear

programming.

0 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Chieh-Yow ChiangLin is associated professor at Department of Finance, National Kaohsiung University of Applied Sciences, 415,
Chien-kung Road, Kaohsiung, Taiwan, Tel:886-7-3814526 ext. 6301, Fax: 886-7-3831544, E-mail: clcy@cc.kuas.edu.tw.
Po-Lung Yu is Distinguished Professor of National Chiao Tung University, and also Emeritus Distinguished Professor of University of

Kansas, Tel:886-3-5712121 ext.57010, E-mail: yupl@mail.nctu.edu.tw.



