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Dynamic Production-Inventory Scheduling Model

for Deteriorating Items with Expediting Cost
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ABSTRACT

A multi-period production-inventory scheduling model, which extends the customary dynamic lot

sizing model to the one for deteriorating items, is developed. The amount of deterioration during a

period is assumed to be proportional to the on-hand inventory at the end of the period. It is futher

assumed that the deterioration rates vary from period to period.

In addtion, an expediting cost due to the delay of outstanding order is included and it is allowed

to offset the order release date in advance, instead, in order to avoid incurring the cost. Finally, a

quasi-WW algorithm corresponding to the Wagar-Whitin algorithm is proposed to obtain the

optimal production-inventory schedules.
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Table |. Input data for the example

Period| 0 1 2 3 4 5 t

St 50 50 50 50 50 50 50
he 2 2 2 2 2 2 2
d: — 32 36 16 20 15 20

@ | 50 50 50 50 50 50 50
8. 1 1 1 1 1 1 1
Ae 1 1 1 1 1 1 1

B 01 01 01 01 01 01 01

Table 2. Caculations for The example

Period 0 1 2 3 4 5 3
0 | — 3556 44.44 2195 3429 3215 71.44
1 32.00 40.00 19.75 30.86 2893 64.30
2 36.00 17.78 27.78 26.04 57.87
3 16.00  25.00 23.44 57.08
4 20.00 1875 41.67
5 15.00 3:.33
6 30.00
1U | — 132.00 257.00 367.12 430.46 525.46 61¢.71
1L | 50 171.12 301.12 360.46 460.46 536.71 —- -—-
2U ——— 252,00 310.46 ——— 486.71 62:.85
2L 121.12 251.12 336.68 410.46 497.96 60:.37
U e ——— 44380 ——— 67¢.39
3L 289.99 327.17 44224 494.84 64’ .97
4U —= — = -
4L —— e -
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Table 3. Comprison between the computational
results of two models

minial
Period 01 2 3 4 5 6
total cost
Proposed
36 0 54 03933 0 603
model
no
132 05235 0300 558
deterioration

Table 4. Production Policies and Total Costs
varing with Change of a;’

Period| miri-
0 1 2 3 4 5 6| Mma
total
a’ cost

010 Dy Du+Des 0 DutDis 0 Degl4276

10 | 0 Dy Dnt+Dis 0 DutDs 0 Des|4676

20 | 0 Dy DutDn 0 DutDs 0 D|5076

30 | 0 Dy Dut+Dn 0 DutDg 0 Dg|5476

40 DO] “ Dzz+Dza U [)44+1)45 D55 0 5834

60 (D 0 Dp+Dyn 0 Du+Ds De 0 (6234

=1

Do U DntDs Du D Dss 0 (6344

80 | Do Dh: Dy Dy D Dss 0 (6408

90 | Du Dr Dss Ds, Dss Dss 016408

100 (Do Die D Ds, Dis Dss 0 6408
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