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Fig. 4 The optimal order decisions in the first experiment under return

prediction and the firm’ s existing strategy
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Table 3 The results comparison of the five experiments
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1 4 854.88 5298.48 8.4%
2 5277.06 5647.54 6.6%
3 9 147.88 9 443.95 3.1%
4 6 102.77 6 382.80 5.8%
5 4534.13 4951.49 8.4%
TR E 2L 6.5%
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FS
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Fig. 5 The impact of the unit holding cost h on the total cost
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Fig. 6 The impact of the unit out-of-stock cost p on the total cost
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Fig. 7 The impact of the resale proportion 8 on the total cost
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Fig. 8 The optimal order decisions under return prediction and the

firm” s existing strategy when the variance is 100
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Fig.9 The impact of the variance on the total cost
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Table 4 Predicted and actual return quantities in the following

five weeks for the sold products during 2019 —05 -20 ~2019 -05 -26

considering heterogeneity

o SEFRIB AT | TR 6% | AHXT R 22

iH(A) H(P) (Diff)

2019 —05 ~27 ~2019 ~06 —02 | 51 47.6 | 6.7%
2019 —06 03 ~2019 ~06 —09 | 34 29.7 | 12.6%
2019 06 10 ~2019 ~06 ~16| 17 15.7 | 7.6%
2019 06 17 ~2019 ~06 ~23 | 17 8.5 | 50.0%
2019 06 ~24 ~2019 ~06 -30 | 3 1.9 | 36.7%

. Diff = ‘A;P x 100%
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Fig. 10 Weekly forecasting error considering heterogeneity
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Table 5 The results comparison of the five experiments

considering heterogeneity
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i 4773.12 5298.48 9.9%
2 5216.59 5 647. 54 7.6%
3 9216.52 9 443.95 2.4%
4 5 976. 46 6 382.80 6.4%
5 4475.23 4951.49 9.6%
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. DR = ‘L‘FS x 100%
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Table 6 The resuls comparison of the five experiments under

lost-sales model

5% B AT
e e
TR (RF) K& (FS)
1 4480.82 4642.48 3.5%
2 4815.77 4995.76 3.6%
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Table 7 The results comparison of the five experiments under constant

leadtime model ( L =2 )

- SRR "
T ( RF) HWg(FS)
1 6 715.75 7 830.61 14.2%
2 7 157.55 8 419.10 15.0%
3 12 536.23 13 752.52 8.8%
4 8377.57 9 289.20 9.8%
5 6 315.49 7 541.51 16.3%
IR E 4 L 12.8%
. DR = ‘M x 100%
S % k.
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Inventory optimization with product return forecasting

YU Yu-gang', ZHAO Jun-feng”, ZHENG Sheng-ming'”

1. Faculty of Business for Science & Technology, International Institute of Finance, School of Management,
University of Science and Technology of China, Hefei 230026, China;

2. School of Data Science, University of Science and Technology of China, Hefei 230026, China

Abstract: As an important part of both the digital economy and the real economy, online retailing has devel-
oped rapidly in recent years. However, the rapid development of online retailing has resulted in serious prod-
uct return problems for online retailers. The resale of returned products has a great influence on the inventory
management of online retailers. This paper studies the inventory optimization problem based on product return
forecasting. First, a product return forecasting approach using transaction-level data is proposed, which can
effectively predict return quantities for a given future period. Then, a multi-stage inventory optimization model
that incorporates product return forecasting is constructed, and the optimal ordering strategy is analyzed using
dynamic programming. Finally, the impact of product return forecasting on cost is studied using actual data
from a fast fashion apparel company. The numerical results show that incorporating return forecasting can lead
to an average cost reduction of 6. 5 %for the company. Moreover, the value of product return forecasting for in-
ventory management increases as the unit holding cost and the resale proportion of returned products rise.

Key words: transaction-level data; return forecasting; inventory optimization; dynamic programming



