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Abstract: Based on the property of the non-instantaneous deteriorating products, a multi-item joint replenishment
model is developed under deterioration-time-dependent demand, aiming to minimize the average total cost. Joint
replenishment problem is NP-hard, in particular, deterioration increases the complexity of the problem further. In
response to this difficulty, the truncated Taylor series expansion is used to simplify the exponential parts of the objective
function and a bounds-based heuristic algorithm is developed to solve the proposed model. Finally, sensitivity analysis
of key parameters is conducted, which provides useful management suggestions in the implementation of joint
replenishment for the retailers of non-instantaneous deteriorating products.
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x4 BEXSHNBURESH

ZH A [ % k; T Q; TC ATC /%
—40 1,1,1,2,1,2 0.0854 147.75,94.77, 138.61, 161.7, 162.84, 141.88 484.68 —22.43
—20 1,1,1,2,1,2 0.074 1 171.34, 109.68, 160.78, 187.7, 188.9, 164.86 559.25 —10.49
a; 0 1,1,1,2,1,2 0.066 4 192.12, 122.78,180.32, 210.62, 211.89, 185.07 624.82 0.00
20 1,1,1,2,1,2 0.0607 210.98, 134.65, 198.07, 231.43, 232.73, 203.39 684.02 9.47
40 1,1,1,2,1,2 0.0563 228.38, 145.59, 214.48, 250.66, 251.96, 220.29 738.43 18.18
—40 1,1,1,2,1,2 0.0599 173.40, 110.65, 162.8, 190.23, 191.28, 167.19 561.92 —10.07
—20 1,1,1,2,1,2 0.0632 183.01, 116.87, 171.79, 200.7, 201.87, 176.37 594.19 —4.90
S 0 1,1,1,2,1,2 0.066 4 192.12, 122.78, 180.32, 210.62, 211.89, 185.07 624.82 0.00
20 1,1,1,2,1,2 0.069 4 200.80, 128.41, 188.45, 220.07, 221.45, 193.35 654.02 4.67
40 1,1,1,2,1,2 0.0723 209.11, 133.8, 196.22, 229.11, 230.59, 201.25 681.99 9.15
—40 1,1,1,2,1,2 0.0592 171.31, 109.29, 160.85, 187.96, 188.98, 165.19 554.90 —11.19
—20 1,1,1,2,1,2 0.0629 182.03, 116.23, 170.87, 199.63, 200.78, 175.43 590.88 —5.43
S; 0 1,1,1,2,1,2 0.066 4 192.12, 122.78, 180.32, 210.62, 211.89, 185.07 624.82 0.00
20 1,1,1,2,1,2 0.0697 201.69, 128.99, 189.28, 221.04, 222.43, 194.19 657.02 5.15
40 1,1,1,2,1,2 0.0729 210.81, 134.91, 197.82, 230.96, 232.46, 202.87 687.71 10.07
—40 1,1,1,2,1,2 0.0673 194.74, 124.48, 182.77, 213.47, 214.78, 187.57 619.79 —0.81
—20 1,1,1,2,1,2 0.0669 193.41, 123.62, 181.53, 212.02, 213.32, 186.30 622.32 —0.40
C; 0 1,1,1,2,1,2 0.066 4 192.12, 122.78, 180.32, 210.62, 211.89, 185.07 624.82 0.00
20 1,1,1,2,1,2 0.0660 190.87, 121.96, 179.14, 209.25, 210.51, 183.87 627.29 0.40
40 1,1,1,2,1,2 0.0655 189.64, 121.17, 178.00, 207.92, 209.17, 182.71 629.73 0.79
—40 1,1,1,2,1,2 0.0656 189.15, 121.34, 178.24, 207.48, 208.46, 181.52 628.77 0.63
—20 1,1,1,2,1,2 0.066 1 191.03, 122.35, 179.60, 209.44, 210.61, 183.71 626.37 0.25
tai 0 1,1,1,2,1,2 0.066 4 192.12, 122.78, 180.32, 210.62, 211.89, 185.07 624.82 0.00
20 1,1,1,2,1,2 0.0667 193.17, 123.10, 181.08, 211.82, 213.11, 186.31 623.68 —0.18
40 1,1,1,2,1,2 0.0670 194.18, 123.31, 181.87, 213.04, 214.26, 187.43 622.94 —0.30
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