Contents

1 Overview ... ... . . 1
1.1 Introduction ........... ... ..t 1
1.2 The Aim of This Book......... ... ... ... . ... ... .. ... 2
1.3 Related Literature . . .. ......... ... .. .. ... 4
References. . . ... . . 6
2 Examples from Industry. . . ......... ... ... ... L 9
2.1 Introduction .......... ... ... .. .. ... 9
2.2 Toyota China’s Automobile Dealerships. ... ................. 10
2.2.1 Toyota in the Chinese Automobile Market . . ... ........ 10
2.2.2 Toyota China’s Production Planning. .. ............... 11
2.2.3 Demand Management and Selling Strategies

at Dealerships . ... ... .. ... ... 12
2.3 Other Examples . ........... i 14
24 Concluding Remarks . ........... .. ... ... ... ... ... .. .... 15
References. . .. ... . . . . 15
3 Inventory Models with Two Delivery-Time Options. . ............ 17
3.1 Introduction .......... ... ... .. .. ... 17
3.2 Notation and Model Formulation . . ........... ... ... ... .... 18
3.3 Optimal Inventory Commitment and Replenishment Policies . . . . . 20
3.3.1 Optimal Inventory Commitment Policy................ 20
3.3.2 Optimal Inventory Replenishment Policy . ............. 22
3.3.3 Optimal Policies with a Supply-Capacity Constraint. . . . .. 22

3.4 Study of the Inventory Rationing and Inventory Commitment
Policies. . ... ... 26
3.4.1 Robustness of the Inventory Commitment Policy .. ...... 28
3.5 Concluding Remarks . ........ ... ... .. ... ... ... ... ..., 30
AppendiX . ... 31
References. . . ... . . 39

ix



X Contents

4 Inventory Models with Delivery-Time Upgrade ................. 41
4.1 Introduction . ...... ... ... .. 41
4.2 Model Formulation. . ... .......... ... . ... . ... ... .. .... 42
4.3 Optimal Inventory Upgrade and Replenishment Policies .. ... ... 45

4.3.1 Optimal Inventory Upgrade Policy .. ................. 45

4.3.2 Optimal Inventory Replenishment Policy .............. 46

4.3.3 Multi-cycle Problem .. ........ ... ... .. .. ... 46

4.3.4 Optimal Policies with a Supply-Capacity Constraint. . . . .. 47
4.4 Demand and Inventory Management at Toyota China

Dealerships. . . . ..o 52
4.5 Concluding Remarks . ........ ... ... .. ... ... .. ... ..... 55
Appendix 1. .. ... . 56
Appendix 2: The Derivation of Parameter Values. . ................ 59
References. . ... ... .. . . 60

5 Inventory Control and Pricing with Alternative Delivery Times.... 63

5.1 Introduction .......... .. ... .. .. .. .. 63
5.2 Model Formulation. ... ... ... ... ... ... .. .. .. .. . ... 64
5.3 Optimal Inventory Control and Pricing Policy .. .............. 65
5.4 Comparison of Inventory Control and Dynamic Pricing. ........ 66

54.1 The Hybrid Model ........... .. ... ... ... ... .... 67

5.4.2 The Equivalence of the Hybrid and Joint Models. . . ... .. 69
5.5 Concluding Remarks . ........ ... .. ... .. .. ... ... .. .... 69
Appendix . ... 69
References. . .. ... . . . . 72

6 Inventory Commitment and Prioritized Backlogging Clearance

with Alternative Delivery Times. .. ............ ... ... ........ 73
6.1 Introduction .......... ... ... ... ... 73
6.2 Problem Formulation and Three Backlog-Clearing
Priority Rules . . . ... ... ... . 74
6.2.1 The FCFS Model ....... ... ... ... ... ... ... .... 75
6.22 The MSES Model. . ........ ... ... ... ... ... .... 76
6.23 The SSFSModel. .. ... ... ... ... ... .. 77
6.3 Optimal Inventory Commitment Policies .................... 79
6.3.1 The FCFS Model ....... ... ... ... ... ... ... .... 79
632 The MSES Model.......... ... ... ... ... ... .... 81
6.33 The SSFSModel. .. ........ ... ... ... ... ... .. .. 81
6.4 Comparative Studies. . . ....... ... ... . i 83
6.5 Concluding Remarks .. ....... .. .. ... ... .. .. .. .. 86
AppendiX . ... 86

Reference . . ... . . . e 93



Contents xi

7 Inventory Management with Alternative Delivery Times:

The Case of Group Buying. . . ......... ... ... ... ... ........ 95
7.1 Introduction ........... .. ... .. 95
7.2 Model Formulation. . .......... ... . ... ... ... . ... ... ..... 96
7.3 Optimal Inventory Control Policy. ... ............. ... ... ... 98
7.4 Elaborations of the Basic Model. . ................ ... ... ... 98

74.1 BatchDemand ........... ... ... ... .. .. .. .... 98

7.4.2  Group Buying with a Quantity Ceiling. . .............. 99

7.4.3 Multiple Group-Buying Thresholds. . .. ............... 100
7.5 Concluding Remarks . ........ ... ... ... ... ... .. ........ 100
APPendix . ... 101
References. . .. ... .. . 103



2 Springer
http://www.springer.com/978-3-319-48633-8

Inventory Management with Alternative Delivery Times
Liang, ¥.; Ma, L; Wang, H.; ¥Yan, H.

2017, X, 106 p. 12 illus., 6 illus. in color,, Softcover
ISBN: 978-3-319-4B633-8



	Contents



