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A Simulation Study for the Inventory Pooling Effect

Jaeheon Jung
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재고풀링효과의 시뮬레이션 연구

We analyzed the effect of inventory pooling on the system where multiple depot was used to replenish retailers and where 
inventories are kept only on the depots. Inventory pooling consists of inventory integration and inventory exchange. We used 
simulation for checking the cost saving effect of reducing the number of depot (Inventory Integration) for the case when inventories 
kept on every depots are commonly used for all retailers when certain depot have stock out for their retailer assigned to them 
(Inventory Exchange) with the constraint of service level. Simulation on wide range of parameter settings results show that cost 
saving effect from inventory integration diminishes when transportation cost between depot and retailers or stock out cost, or 
retailer number increases. The effect becomes stronger when the demands on retailers have bigger variance or average. Also 
the results show that the cost saving effect from inventory exchange becomes stronger on the same situation when inventory 
integration effect becomes stronger.
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2. 시뮬레이션 모형

2.1 모형의 기본 가정 및 기호 정의

<Figure 1> Inventory System for the Simulation
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<Table 1> Basic Parameters

Parameter Value Parameter Value

Transportation Cost(trans_coeff) 15 Production Cost(  ) 40000

Unit Shortage Cost( ) 14 Distribution Normal
(150,100)

Unit Inventory Cost( ) 400 Service Level 70%
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2.3 재고 시스템 및 소매점 발생 주문량 
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3. 시뮬레이션 실행 및 분석
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<Table 2> Simulation Result with Basic Parameter Change When Practicing Inventory Exchange(IE)

Basic
Parameter
Change

Depot 
Number

IE
* HCI of

IE(%)

IE-IES
((IE-IES)/

IES)
*

Inventory 
Cost
(%)

Shortage 
Cost
(%)

Transpor-
tation Cost

(%)

Production 
Cost
(%)

Replenish-
ment Interval

(days)

Target
Inventory Level

Basic Setting

1 2376471 767662(32) - 69 12 6 14 45 13440
3 2412607 567822(24) 2 30 10 5 55 32, 25, 39 5067,42,4592

5 3715447 1029574(28) 56 53 28 3 16 166, 101, 236, 
176

1751, 10726, 6529, 
14139, 10626

Transportation
Cost Increase   
(trans_coeff : 

15 600)

1 10938062 2566984(23) - 18 3 77 2 56 16699
3 6484104 1483367(23) -41 14 3 61 21 39, 22, 39 6692, 2142, 1242

5 7572798 1796005(24) -31 23 11 56 11 42, 157, 98, 
111, 134

1736, 10229, 5926, 
6639, 8026

Inventory
Cost Increase

(: 400 4000)

1 5643567 1322846(23) - 46 0 2 52 49 16252
3 7199025 1749349(24) 28 41 1 2 56 11, 12, 9 1067, 1295, 895

5 8133313 2793795(34) 44 58 3 1 38 13, 21, 28, 
28, 56

604, 1466, 1702, 
1651, 3344

Shortage
Cost Increase

( :
 14 140)

1 3844255 905088(24) - 78 10 6 6 56 17529
3 3648921 889865(24) -5 24 4 3 69 50, 35, 110 3042, 892, 1267

5 5090725 1315369(26) 32 75 9 2 13 220, 136, 109, 
114, 61

8911, 9716, 5076, 
7901, 9426

*IE : Total cost when inventory exchange is used. IES : Total cost when depot number is equal to 1 and inventory exchange is used. Thus
IE-IES is the difference from the cost when depot number is 1. (IE-IES)/IES is the ratio to the cost when depot number is 1.

<Figure 2> Simulation Flow 
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<Table 3> Simulation Result with Basic Parameter Change Without Practicing Inventory Exchange

Basic
Parameter
Change

Depot 
Number

NIE
* HCI of

NIE(%)

NIE-IE
((NIE-IE)/

IE)
*

NIE-IES
((NIE-IES)/

IES)
*

Replenishment 
Interval
(days)

Target
Inventory Level

Basic Setting
3 5112373 1619582(32) 2699766(112) 2735901(115) 12,12,8 2394, 1334, 820
5 9123722 2885780(32) 5408275(146) 6747251(284) 8,8,12,12,12,8 89, 89, 859, 2590, 1359

Transportation 
Cost Increase

3 8908316 2820662(32) 2424212(37) -2029746(-19) 10,12,12 97, 2004, 1976
5 11846947 3748694(32) 4274149(56) 908885(8) 12,8,12,8,12 469, 89, 1083, 1013, 3343

Inventory Cost 
Increase

3 14430454 6889330(40) 11459661(100) 13015119(156) 26, 15, 7 5053, 1501, 723
5 23694161 7635290(32) 15560848(191) 18050594(320) 26, 6, 6, 6, 6 3803, 567, 645, 645, 567

Shortage Cost 
Increase

3 5246165 1660983(32) 1597244(44) 1401911(36) 12,8,12 1613, 358, 1892
5 8421568 2665440(32) 3330843(65) 4577313(119) 12,12,8,8,10 1278, 1278, 281, 320, 852

*NIE : Total cost when inventory exchange is not used. IE and IES are same as in <Table 2>. Values in the parenthesis are in %. Thus
NIE-IE is difference from the cost when inventory exchange is used. IES is same as the total cost when inventory exchange is not used 
and single depot is used because we can not practice inventory exchange with single depot.
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<Table 4> Simulation Result with Demand Distribution Change

Demand Dist. 
Change

Depot 
Number

IE HCI of IE
(IE-IES)/IES

(%)*

Cost Increase 
Compared To 

Basic (%)
NIE* HCI of NIE* (NIE-IE)/IE 

(%)*

Demand Average 
Increase :   

NORM(450,100)

1 3088108 734987(24) - 30 3088108 734987(24) 0 
3 3953876 931591(24) 28 64 7579001 1720403(23) 92 
5 5001853 1286675(26) 62 35 15270075 3454561(23) 205 

Basic : NORM
(150,100)

1 2376471 767662(32) - - 2376471 767662(32) 0 
3 2412607 567822(24) 2 - 5112373 1158499(23) 112 
5 3715447 1029574(28) 56 - 9123722 2064220(23) 146

Distribution Function 
Change : 

UNIF(148,152)

1 1805578 423694(23) - -24 1805578 423693(23) 0 
3 2417365 636483(26) 34 0 5034402 1139836(23) 108 
5 2870050 673363(23) 59 -23 7975866 1804288(23) 178 

Demand Variance 
Increase : 

UNIF(130,170)

1 1825768 429083(24) - -23 1825768 429083(24) 0 
3 2552365 590832(23) 40 6 4778596 1081524(23) 162 
5 3381192 816918(24) 85 -9 8576563 1940242(23) 236 

*same as in <Table 3>.

<Table 5> Simulation Result with Service Level Change

Sevice level
(%)

Depot 
Number

IE HCI of IE
(IE-IES)/IES

(%)*

Cost Increase (%)
Compared to 50% 

Service Level
NIE* HCI of NIE

(%)
(NIE-IE)/IE 

(%)*

50%
1 1647576 399192(24) - - 1647576 399192(24) 0
3 2377442 548678 (23) 44 - 5091319 1151807(23) 114
5 2772587 635229(23) 68 - 6390855 1446080(23) 131

70%
1 2376471 767662(32) - 44 2376471 767662(32) 0
3 2412607 567822(24) 2 1 5112373 1158499(23) 112
5 3715447 937673(28) 56 34 9123722 2064220(23) 146

90%
1 2075580 478428(23) - 26 2075580 478428(23) 0
3 3095979 1222817(39) 49 30 5404083 1222817(23) 75
5 3701334 2083183(56) 78 33 9200539 2083183(23) 149

*same as in <Table 3>.
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<Table 6> Simulation Result with Lot Size and Retailer Number Change

Lot Size and 
Retailer Number 

Change

Depot 
Number

IE HCI of IE
(IE-IES)/IES 

(%)*

Cost Increase 
Compared to 

Basic
NIE* HCI of NIE* (NIE-IE)/IE 

(%)*

Lot Size 
= 0 :

NORM(150,100)

1 2376471 767662(32) - - 2376471 767662(32) 0

3 2412607 567822(24) 2 - 5112373 1158499(23) 112

5 3715447 1029574(28) 56 - 9123722 2064220(23) 146

Lot Size 
= 6000 : 

NORM(150,100)

1 2376471 767662(32) - 0 2376471 767662(32) 0

3 2740049 704982(26) 15 14 9346500 2146892(23) 241

5 5135309 1656402(32) 116 38 7117143 1625357(23) 39

Retailer Number 
= 15;

UNIF(148,152)

1 1648468 388226(24) - - 1648468 388226(24) 0

3 2146457 503124(23) 30 - 4163846 942201(23) 94

5 2705326 636494(24) 64 - 5287560 1198411(23) 95

Retailer Number 
= 30;

UNIF(148,152)

1 3203360 767662(31) - 94 3203360 767662(31) 0

3 2908732 567822(23) -9 36 6159842 1158499(23) 92

5 3129426 1029574(23) -2 16 10730111 2064220(23) 269
*same as in <Table 3>.

3.4 재고집적 및 소매점 수의 변화
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