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Abstract: For a supply chain composed of one dominant
manufacturer and several upstream suppliers, an integer
linear programming model of multi-objective and multi-
period order assignment for manufacturers was
established, in order to minimize the total cost of the
manufacturer when

purchasing. The purchasing

expenditure of manufacturers, sales loss caused by
quality factors and inventory cost affected by delivery
factors were considered comprehensively in the proposed
model, which combined with three factors of products

such as product price, quality and delivery. The proposed
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model took the production capacity of suppliers, quantity
discount of suppliers, relationship maintenance between
suppliers and manufacturers as well as inventory capacity
of manufacturers as constraints. The weight analysis of
the three objectives was carried out through a calculation
example and the optimal solution of the proposed model
was obtained by Lingo17.0, which provided a multi-period
order decision-making framework for manufacturers.
Finally, the sensitivity analysis of several important
influence parameters in the proposed model was carried
out, and some reference suggestions for manufacturers

and suppliers were also put forward.

Key words: supply chain; supplier selection; late

delivery rate; quality; amount discount
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JE ik RRIEAE LA A suppliers
! 500 300 3 ik g T P&Q
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WS 2 180<<Q<C1 000, p=19
2 [
& *ﬁﬁ_g L 2 1 0=Q=300, p—19
Tab. 2 Tariff rate 2 300<<Q<<1 000, p=18
B KBIBIE 3 1 0<<Q<C100, p=18
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2 0
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Tab. 3 Relative parameters of suppliers

L 7 3] F [ a C
1 1 600 0.1 0.01 800
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2 550 0.2 0.015 900
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2 550 0.1 0.02 600
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Tab.5 Computational results to indicate trade-off under 7 kinds of objective weights

BRAR fi# 1 it 2 fi# 3 i 4 fift 5 fift 6 itk 7
w 1 0 0 0.5 0.5 0 0.33
e Wy 0 1 0 0.5 0 0.5 0.33
ws 0 0 1 0 0.5 0.5 0.33
Zi 22 010 25970 24 080 24 459 22 010 25970 23 160
H bR %L Z, 9990 6 210 8 100 6 870 9990 6 210 8 250
Zs 1529 1524 1314 1503 1529 1524 1329
Z 33529 33 704 33494 32832 33529 33704 32739
211=50 2127—400 X121=225 2121=350 211=50 a1117—=400 x111—=150
T, 21150 21150 To11—225 Zo11—50 To11—50 21150 To11—250
e L31=400 231=50 Z511=90 T3 =100 3=400 T31=50 T31=100
x11:—=40 X120—=320 X122—180 X120—260 x11:—=40 x11:—320 x112—120
T X915—40 X915—40 X915—=180 X215—40 X212—40 X915—=40 X212—240
395320 23,—=40 231,40 2355—100 325320 3,40 231;—=40
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Tab. 6 Impact of the product’s defective rate
HER R a x Z
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1 0.020  211=50, 23,,=350, 3,=100 33039
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Tab. 7 Impact of suppliers’ production capacity

Mo C(i,0) T 4

800,800 . =150, =250, 23 =100

1 900,900 _ 32739
600,600 211:=105, 22,=220, 13,=75
500,400 1111150, 25117250, 23:;=—100

2 500,400 32 739
500,400 2115=105, 25,=220, 25,=75
300,300

’ 1111=100, 25,,=300, 2'35,=100

3 300,300 “ “ 32,830
300,300 2115=60, 22,2=300, x3,7=40
200,200 200, 231=200, 2,=100

4 200,200 33000
200,200 2125=200, 251,=100, 23,,—=100
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Tab 8 Impact of price and quantity discounts

HE p Q x Z

1 19 0<<Q<300  2111=150, 221;=250, 23,,=100 32 739
18 300=<Q<<1000  x13,=105, 22,=220, x31,=75

2 20 0<<Q<<300 21217=350, 2211=50, x3,=100 32 922
19 300=<Q<<1000  212,=260, 22,=40,23,,—100

3 21 0<<Q<<300 212=350, 2211=50, x3,=100 33 012
20 300=<Q<<1000  212=260, 25;=40, 23,,=—100

4 19 0<<Q<<200  x12=180, 25,,=220, 23,,=100 32 708
18 200=<<Q<<1000  x11,=40, 22,;—=260, 23,,—100

5 19 0<<Q<<400 2111=150,22,=250, 23,=100 33 212

18 400<<Q<<1000  21=260, x2,=40, 23,,=100
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