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Unlike most researches that focus on single manufacturer or single buyer, this research studies the cooperation policy for
two participants of supply chain such as single vendor and single buyer. Especially, this paper deals with single vendor-single
buyer integrated-production inventory problem. If the buyer orders products, then the vendor will start to make products and
then the products will be shipped from the vendor to the buyer many times. The buyer is supposed to order again when the
buyer’s inventory level hits reorder point during the last shipment and this cycle keeps repeated. The buyer uses continuous
review inventory policy and customer’s demand is assumed to be probabilistic. The contribution of this paper is to present a
mixed approach and derive its cost function. The existing policy assumes that the size of shipping batch from single vendor
to single buyer is increasing, called Type 1, or constant, called Type 2. In mixed approach, the size of shipping batch is increasing
at the beginning part of the cycle, and then its size is constant at the ending part of the cycle. The number of shipping for
Type 1 and Type 2 in a cycle in mixed approach is determined to minimize total cost. The relationship between parameters,
for example, the holding cost per product, the set up cost per order, and the shortage cost per item and decision variables such
as order quantity, safety factor, the number of shipments, and shipment increasing factor is figured out via sensitivity analysis.

Finally, it is statistically proved that the mixed approach is superior to the existing approaches.
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Find « by golden section search to minimize Eq. (6)

N . 9
G1. 71, a are converged?

Yes

No

Set qf =q1. z; = 2. @' =«
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Solution: qy, z{, a”, ny, n;.

Total Cost: TC*

( Finish )

<Figure 1> Flowchart of Mixed Approach
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<Table 1> Data for Numerical Example

Parameter Value Parameter Value
A4, $400 lp 2500
4, $100 o 10
h, $3 ™ $100
hy, $6

=]

D=1000, F=25, b=0.01% L

2 1o & mm
lo,

W3l

RIS B

TChe= Type 13 Type 29| &H|&olth

wgstglon A g

& <Table 1> 5012 9t} <Table 1> gl wj7)
FE59 W3l W& Mixed ApproachS 2 &3 7%
NAVARETE ¢, 2, a, ny, n, 2 FH Tchyb,]

<Table 2>Oﬂ ‘Zl—‘oixq 9}\1’/} Oq 7]/H TCTypel’

<Table 2> Sensitivity Analysis Results for Parameter’s Change by Mixed Approach, Type 2, and Type 1

q 21 o LS ) T Cm/b T CTupa TCTW«

1500 23.97 4.51 1.50 5 6 1525.78 1568.74 1636.25

1p 2500 20.00 431 2.44 3 5 1830.39 1866.97 1898.85
3500 37.96 3.62 3.42 2 4 1937.27 1964.58 1983.22

5 22.86 437 243 3 4 1810.49 1846.21 1880.15

o 10 20.00 431 244 3 5 1830.39 1866.97 1898.85
15 20.02 431 243 3 5 1850.18 1887.32 1917.54

50 19.91 4.02 244 3 5 1827.08 1863.18 1895.82

b 100 20.00 431 244 3 5 1830.39 1866.97 1898.85
150 20.18 4.43 242 3 5 1832.52 1869.27 1900.58

200 2233 433 242 3 3 1537.18 1565.18 1596.49

A, 400 20.00 431 244 3 5 1830.39 1866.97 1898.85
600 20.10 433 245 3 6 2070.39 2111.36 2144.93

50 22.01 4.34 243 3 4 1762.94 1797.75 1830.76

A, 100 20.00 431 2.44 3 5 1830.39 1866.97 1898.85
150 20.70 432 244 3 5 1893.65 1931.5 1964.56

1 45.14 3.29 2.15 2 12 1336.08 1347.13 1350.38

H, 3 20.00 431 2.44 3 5 1830.39 1866.97 1898.85
5 14.73 5.50 2.50 4 1 2113.57 2133.98 2270.07

4 34.05 478 2.50 3 2 1675.82 1704.07 1782.32

H, 6 20.00 431 2.44 3 5 1830.39 1866.97 1898.85
8 18.34 4.06 2.33 3 6 1945.14 1976.85 1996.48
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