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Inventory model for promotional merchandise with
time-dependent partial backlogging rate and inventory-level-dependent demand rate
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Abstract: Promoting commodities is an important promotion means for retailers to drive the sales of commodities to
improve business sales revenue effectively. In this paper, by considering the effect of the selling price and the time on the
waiting behavior of customers in shortage period, a new backlogging rate related to the selling price and the waiting time was
constructed. An inventory model based on multiple orders and two-stage stock dependent selling rate and the waiting behavior
of customers for promotional merchandise was proposed. The simulation method had been used to analyze the effect of the key
parameters on the order policy and the total profits of the distributors. It shows that the price-sensitivity factor and waiting-time
sensitivity {actor have a significant effect on service level in each cycle; the critical value of stock-dependent demand rate has
a great effect on order times. When the selling price changes in a certain range, distributors should adjust the service level of
each cycle. When selling price is too high or too low, distributors should adjust both the service level of each cycle and the
order times.
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®1 HEUTHER

n P & RIS KTF
1 2 3 4 5 6 7 8 9 10 11 12
6 32445.1 0.63 0.61 0.60 0.58 0.58 0.57
7 35692.2 0.67 0.65 0.64 0.62 0.61 0.60 0.60
8 31127.5 0.71 0.69 0.67 0.66 0.65 0.64 0.63 0.62
9 38626.3 0.74 0.72 0.70 0.69 0.68 0.67 0.66 0.65 0.65
10 40226.0 0.78 0.76 0.74 0.72 0.71 0.70 0.69 0.68 0.67 0.67
11 34579.3 0.81 0.79 0.77 0.75 .0.74 0.73 0.72 0.71 0.70 0.69 0.69
12 37522.8 0.84 0.82 0.80 0.78 0.76 0.75 0.74 0.73 0.73 0.72 0.71 0.71
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B =0.062, n =11,

k =0.064, n =11,

k, =0.066, n =13, k, =0.068, n =13,

i TP =40226.0 TP =33567.4 TP =36532.1 TP =34563.7
A; S; B; A S; B; A; S; B; A S; B;
1 0.81 209.6  81.5 0.64 220.8 67.5 0.71 204.7  81.5 0.74 207.6  41.9
2 0.79 237.6 95.0 0.62 247.6 79.3 0.69 227.0 95.0 0.72  233.3 50.1
3 0.77 266.0 110.4 0.60 275.0 92.7 0.67 260.2 110.4 0.70  259.3 59.4
4 0.75 294.9 127.7 0.58 302.9 107.8 0.65 288.5 127.7 0.68 285.7 69.9
5 0.74  331.2 143.2 0.57 331.1 121.3 0.63  324.2 143.2 0.66  312.5 81.7
6 0.73 361.3 160.6 0.55 366.6 140.4 0.62 361.4 160.6 0.65 346.3  91.8
7 0.72  400.4 180.0 0.54  403.5 157.5 0.61 400.4 180.0 0.64 381.4 103.0
8 0.71 441.2 201.5 0.53 442.2 176.6 0.60 #441.2 201.5 0.63 418.1 115.4
9 0.70  494.2 225.5 0.53 482.6 192.6 0.59  484.1 225.5 0.62 456.5 129.1
10 0.69 540.0 252.1 0.52  524.9 215.9 0.58  529.0 252.1 0.61 496.5 144.4
11 0.69  588.2 275.1 0.51 569.2 241.7 0.57 588.3 275.1 0.60 538.4 161.3
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B =0.07, n =11, ky, =0.09, n =11,

B, =0.11, n =11, ky, =0.13, n =11,

A SR B A RS I B R R B U 1) B 2 75 PR A
FRATAE R M H EE R R Mg T — 5 F R AE S

i TP =39678.2 TP =39224.0 TP =38974.7 TP =38887.3
A; S; B; A S; B, A; S; B; A S; B,
1 0.71 195.3 81.5 0.71 204.9 89.6 0.70 215.9  102.9 0.69 236.8 119.5
2 0.69 221.8 95.0 0.68 233.8 108.7 0.67 254.5 125.8 0.66 289.6 147.6
3 0.67 248.7 110.4 0.66 268.5 127.2 0.65 300.5 148.4 0.63 342.8 180.9
4 0.65 275.9  127.7 0.64 304.2 148.1 0.62 339.3  179.1 0.60 395.9  220.3
5 0.64 310.3 143.2 0.62 340.3 172.0 0.61 396.5 204.4 0.58 460.2  260.6
6 0.63 346.2 160.6 0.61 386.0 194.2 0.59 446.2 238.9 0.57 540.1  300.8
7 0.62 383.6 180.0 0.60 433.8 219.3 0. 58 509.0 272.2 0.55 610.3  354.7
8 0.61 422.9 201.5 0.59 484.2  247.4 0.57 575.7 310.0 0.54 700.1 408.6
9 0.70 474.1 217.6 0.53 474.1 215.3 0.59 484.1 207.8 0.62 494.2  200.6
10 0.69 529.0 243.4 0.52 529.0 234.9 0.58 529.0 232.5 0.61 540.1 224.5
11 0.69 576.2  272.1 0.51 576.2  262.7 0.57 588.3  253.7 0.60 588.4  251.2
R4 GHEEMERIERS s BRGEIHT
Sy =500, n =11, Sy =450, n =11, Sy, =600, n =10, Sy =650, n =9,
i TP =40005.5 TP =35860.6 TP =31581.6 TP =27195.7
A; S; B; A S; B, A; S; B; A S; B,
1 0.61 124.5  122.6 0.64 162.8 111.7 0.71 195.3 81.5 0.79 233.8 53.5
2 0.59 142.2  139.6 0.62 186.0 128.6 0.69 221.8 95.0 0.77 264.4 63.9
3 0.57 159.9  158.5 0.60 209.3 147.6 0.67 248.7 110.4 0.75 295.5 75.8
4 0.55 177.4  179.6 0.59 238.7 165.1 0.65 275.9 127.7 0.73 327.2 89.3
5 0.54 200.3  198.8 0.57 262.7 188.8 0.64 310.3 143.2 0.72 366.7 101.0
6 0.53 223.9  220.0 0.56 293.9 210.8 0.63 346.2 160.6 0.71 408.2 114.1
7 0.52 248.3  243.3 0.55 326.3 235.2 0.62 383.6 180.0 0.69 443.0 133.1
8 0.51 273.4  269.0 0.54 360.2  262.2 0.61 422.9  201.5 0.69 497.4  145.2
9 0.60 464.0  225.5 0.58 537.4  278.8 0.56 646.5 352.9
10 0.59 507.1 252.1 0.57 593.4 314.2
11 0.59 564.3 275.1
£S5 WEHp, NREESW
p, =40, n =12, p, =42, n =12, p, =44, n =11, p, =46, n =11,
i TP =24353.5 TP =32093.7 TP =40005.5 TP =48612.2
A; S; B; A S; B, A; S; B; A S; B,
1 0.71 195.3 81.5 0.71 204.9 89.6 0.70 215.9  102.9 0.69 236.8 119.5
2 0.69 221.8 95.0 0.68 233.8 108.7 0.67 254.5 125.8 0.66 289.6 147.6
3 0.67 248.7 110.4 0.66 268.5 127.2 0.65 300.5 148.4 0.63 342.8 180.9
4 0.65 275.9  127.7 0.64 304.2  148.1 0.62 339.3  179.1 0.60 395.9  220.3
5 0.64 310.3 143.2 0.62 340.3 172.0 0.61 396.5 204.4 0.58 460.2  260.6
6 0.63 346.2 160.6 0.61 386.0 194.2 0.59 446.2  238.9 0.57 540.1 300.8
7 0.62 383.6 180.0 0.60 433.8 219.3 0. 58 509.0 272.2 0.55 610.3  354.7
8 0.61 422.9  201.5 0.59 484.2  247.4 0.57 575.7 310.0 0.54 700.1 408.6
9 0.50 299.2  297.3 0.53 395.5 292.3 0.60 464.0  225.5 0.68 545.4  163.5
10 0.49 325.9  328.4 0.53 442.7 319.0 0.59 507.1 252.1 0.67 596.0 184.0
11 0.48 353.3  362.7 0.52 482.1 355.4 0.59 564.3 275.1 0.67 661.8  200.8
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