
(Production economic theory)

(production economic 
theory)

(what to produce) (how to produce) (how 
much to produce)

(opportunity cost or equimarginal principle)

(marginal returns)

(production function)
Y1 =  f(X1 / X2…Xn

   Y
)   (1) 

2  =  f(X1 / X2…Xn)   (2) 
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X1

X
   =

2…Xn

Y
   =

1

Y
   =

2   =

X1  Y1

Y2

Y1 Y2

Y1 
(VMPy1) Y2 (VMPy2) MPy2/MPy1

(Py1/Py2)

MPy2 / MPy1 =  Py1 / Py2

   P
  (3) 

y2 * MPy1 = Py1 * MPy1 (4) 

AB
production possibility curve (PPC) Y1 Y2

(X1) (slope) PPC
Y1, Y2 Y2/ Y1 MN iso-revenue line

Y1, Y2

Py1 / Py2 Y1, Y2

E MPy2/MPy1 Py1/Py2

Y1 O Y1 Y2 O Y2 (X1)
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(PPC)

 (linear programming)

(optimal solution) (objective)
(restriction and constraint)

(George 
B. Dantzig) (Simplex Method)

(
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(objective function)
(constraint)

(maximize profit)  
 : 

Max Z = j

n

j
j Xp

1
 

 
: 

j

n

j
ij Xa

1
    bi 

X

  

j 

 
   0 

:  
Z = (Xj

 p
) 

j 

X
 =  j

j

a
 = j

ij 

 j 
=   i  

bi =  i

 
1. 

 
2. (non-interaction)
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3. 

(divisibility)

 
4. 

 
5. 

 
 

 
1. (production alternatives)

(different 
combination of inputs) 

2. (input-output or 
technical coefficient)

 
3. (values of input and 

output)
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(multiobjective programming)

(multiple criteria analysis)
(Romero and Rehman, 2002)

(deviation)

(decision support system: DSS)
(multi-criteria decision analysis: MCDA)

(criteria)

goal programming
(GP)

multiobjective programming (MOP)

(Benayoun et al., 1971 Romero and Rehman, 2002)
multiobjective programming

pay-off matrix

 ideal point Z*
h anti-

ideal point Z*h

Z*
h
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:

 Maximise Z1 (Xj) 

:

j

n

j
ij Xa

1
    b

   Z

i  

h   Lh h = 2, 3,.., k-1, k+1…, q 

:

Z1

Z
 =  1

h

X
 =  h

j

a
 =  j

ij 

 j
= i

bi

L
 = i

h =  h
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(linear programming)

(linear programming) 

 (2534)  
  

 
    

   3   
 

  
   

 (2543)  
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 2,110.234 
  

  
  

t-test

  (2546) 
:     

 15  
   

  1  105   2 
 35   3  139.26   70.74   4 

 40   5  1,456.65  
 66,352,715.82   
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Roetter et al. (1998) 

multiple goal 
linear programming

a regional 
interactive multiple goal linear programming model (IMGLP)
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Apai and Navanukraha (2004)
GIS

(trade-off analysis)

Francisco and Ali (2006) (resources allocation 
trade-off)

(multi-
objective programming: MOP)

Patcharanuntawat et al. (2007)


