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Abstract

The objective of this research was to apply a bi-level decision-making technique to manage
inventory and transportation system of a case study (a wholesaler in Chiang Mai Province) that did not have
previously appropriate system. The first level of the decision-making is to manage inventory system.
Techniques, including a Multiple Criteria Decision-Making (MCDM) and an Analytical Hierarchy Process (AHP),
were used to classify the products of the case study into three groups, including A, B, and C where products
in group A are the most important while products in group B and C are less important, respectively. Then,
the appropriate inventory ordering policies for each product group were selected considering their
importance and value. The second level of the decision-making is to manage a transportation scheduling
based on the importance and inventory ordering policies of each product group and using a Priority Queuing
(PQ) technique. The results of this research were compared with the actual data of the case study. It showed
that the application of bi-level decision-making to manage inventory system and transportation scheduling
of the case study can reduce inventory management cost by approximately 19.69 percent and the number

of transportation cycles 12 cycles in three months.

Keywords: inventory management, multi-criteria inventory classification, bi-level decision-making,

transportation scheduling
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lunswuanguduem
sale Inventory |Geometric
Criteria Unit Cost | Cycle Life Weight Product Ratio
Quantity Turnover | mean
Sale Quantity 1 9/5 9/3 e 1.6232 0.3720 1.4904 40071
Unit Cost 5/9 1 9/6 57 0.9809 0.2248 0.9040 4.0219
Cycle Life 39 3T 1 37 04974 0.1140 | 04583 40207
Inventory Turnowver /9 [l5] 773 1 1.2625 0.2893 1.1592 40071
Sum | 43641 | 1.0000 | Amax | 40142
Cl 0.0047
RI | 0.9000
CI/RI | 0.0052

Geometric Mean:

4 9 9 9
Geometric Mean = Jlx (g) X (5) X (;) =1.6232

Weight:

Weight (Sale Quality) = Geometric Mean/Sum Geometric Mean
= 1.6232/4.3641
=0.3720

Product:
Product (Sale Quality) = (1x0.3720) + (9/5x-.2248) +

(9/3x0.1140) + (9/7x0.2893)

= 1.4904
Ratio:

Ratio = Product/Weight
= 1.4904/0.3720
=4.0071

Amax:

)\max =

4.0071+4.0219+4.0207+4.0071
N 4
=4.0142
Consistency Index; C.l.:
Amax—n
c, - dmaxen
(n-1)
(4.0142-4)
IERCESY
=0.0047

Consistency Ratio: C.R.:
CR. =CI/RIL ; When R.I. = mean random
Cl.
=0.0047/9 ; RI'=9.000 whenn =4

=0.0052
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