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A Demand (asdfication Based Approach of Inventory Management
for Soare-parts and Its Application

XU Xiao-yan
(School of management , Universty of Science and Techrology of China, Hefei 230026 ,China)

Abdract : This pgoer proposes a dassfication based inventory management goproach for gpare-parts. The gpproach
firdly divides are-parts into dfferent cdases; then demand forecaging method and inventory control policy for each
cassd gare-parts are suggeded. Qassfication based forecading is goplicable when there are too many gare-part
types and ome types of are-part do not have enough higorica data, a better forecading gpproach can be suggesed
acoording to characteridics of a are-part class; dassfication based inventory decison on reorder point and order
quantity can be properly made even when the enterprise can not measure unit backorder cos , whichis usud in pare
part inventory management. Thus the gpproach proposed in this paper provides a practica framenork of are-part
invertory management for process indudries. Hficacy of the approach is illugrated by its gpplicaion to vadve' s
inventory management of a petrochemica enterprise.

Key words: gare-part; inventory management ; clasdfication; demand forecading; decison making

(1.

, 2002 1. 7675 , 1.0321 ,
0.58

[2] , ,

[34]

[5 10]

:2005-01-12
(70571073)
(1966-), , , , : , ,Emal :x¢y204 @ustc. edu. cn.



63

2
[11]
[12]
Bootstrap (131
Forecading Method , M )
ABC
2
)
/ ’
1 (
) 1517
) ( )
) H 1
1435
(
’ ) -
1 (
1

CGogon

(6]

[10]

[5]

IAVI ( Integrated



2006 2

64
70 % ). ,
n {dl,dz, ,dn}, {dl,dz, ,dn} 0-1
{yi,y2, .y}, 1 ,0 ) [14] K e
{yi,y2, .yn} :
n- k n- k n- k
1 PR [ 1] —1— A
rk - n- kIZ ylyl+k [n _ kIZyJ [ n- kiZyH-J (1)
1) ., [-V4,14). {y1.¥2, .V¥n} Kk
= - U4 {yi,y2, .yn} k

[
[12: 31!

= l
M HERT Jimr.=1/4; {yi.y2, .yn}

I L =0 [10] , [y ye,
i Yo} Markov ,  k=1. {yi,y2, .yn}
( ),
*1 X8 X9 K10 . 10 ’
L 3
, ( Exponentiad  Sroothing , ES) ( Exponentiad  Weighted Moving
Average BWMA) el ,
( ) ,Croston (o
Markov , [10] ( Willemain ) ;
, [14] (Integrated Forecagting Method , M ).
L 1 1
1
1 4 7 2 5 8 3 6 9
ES, BAMMA IFV Cogon, Willemain
IFVI
) , , BOM (Bill Of Materid)
, IRV ;
A
4
, A
, h b . L
f(x) F(x), 0, D.

(Q,n , r Q



(Q.1) D/ O gA’ LQLZS)LS:
—(22+s:‘(22+r 0 h[‘(22+r GJ X (
) x-r( x=r ) n(r)=J'°°(x
D D
- 1) g(x)dx. Qn(r), an(r). r
Q,
TC(Q,r):%D+CD+[‘(22+r 9Jh+‘|:l|‘1'?g‘(‘[l (2
(2) Q r , :
Q= RFD_LAthcm_(_r_)_L 3
r'=F 1[1- ht%—] : (4)
(3 (4)
b r Q, Fo
r Q.
Fo. F(x),
P( <1 = F(r) = Fo,
r= F'(Fo). (5)
(5 (4
_—hQ
b= 51- Ry (6)
(6) (3
_ n(r) n(r) | *?
R=1.R/* n +L1-FJ : 0
, / Fo,
5 . , BOM (7
(<D, .
[121.95 % 85% 70 %.
5
’ 2 ES
10 (
3 3 Codon Bootdrgp IAV
4 ) ES 38.91 % 28.04 % 14.73%
9 10
(MAPE) 1]
_ Al | 0
MAPE = N z x 100 %. (8)
2
1AV 3 . IRV



66 2006 2
ES Codon  Bootdrgp 47.29 % 42.52%  55. 65 %.
3 4
ES Crosgon Bootsrep AV ES Crogon Bootsrap IV
0. 4286 0.3930 0.5093 0.2259 1. 1661 0. 6609 0.65%4 0.7222
, 4 . 4
,Croson  Bootdrap , ES IRV ,Crogon ES Bootdrgp IRV
:43.32% 0.23%  8.49 %.
T .
10 , 3 : 6
: AV ;7 10 : Croston
( 85%) , 5
5 10
1 2 3 4 5 6 7 9 10
113 449 76 45 8 0 10 3 2
46 305 40 20 5 1 4 2 1
1435 10
1 ( ) L)

) [16]
[17]



67

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]
[12]

[13]

[14]

[15]

[16]

[17]

, , . [J]. ,2005 ,24(5) :70 - 75.

YangJ, Zhang B ,Hua Z S. Review o forecagting methodsfor intermittent parts demand[J]. Forecagting, 2005, 24(5) : 70 - 75.
Huiskonen J. Maintenance gare partslogdics: Jecid characteridics and drategc choices[J]. Internationd Journd of Production
Eooromics ,2004 , 71:125 - 133.

, . [J]. ,2005 ,14(4) :303 - 307.
Hua Z S,Chen XL. Game andydsd order quarntity of a supply chain condgdering quality risk [J]. Sysems Engneering - Theory
& Practice, 2005, 14(4) : 303 - 307.

, . [J]. ,2003 ,12(2) :11- 14.
HuaZ S,Chen X L. A game andyss in qudity falure and ddivery ddaying o supply chain[J]. Operations Research and
Management Science, 2004, 12(2) : 11- 14.
QOosgonJ D. Forecasing and sock control for intermittent demands[J]. Operationd Ressarch Quat=iy , 1672 . 23(3) : 289 - 303.
Gobbar A A ,Riend C H. Evadudion o forecasing methods for intermittent nats demand in the tied of aviation: A predictive
nodel [J]. CGonputers & Operations Research , 2003, 30: 2097 - 2114.
Johngon F R ,BoylanJ E. Forecading for itemswith intermittent demand[J]. Journd of the Operationd Research Sciety , 1996 ,
47:113- 121.
Rao A V. A comment on: Forecaging and sock ocontrol for intermittent demands[J]. Operationd Research Quarterly , 1973, 24
(4) :639 - 640.
Willemain T R, Smart C N, Swockor J H,DeSautds P A. Forecading intermittent demand in manufacturing: A oconparative
evauaion of Crogon’ s method[J]. 1994, Internationa Journal of Forecaging, 1994, 10(4) : 529 - 538.
Willemain T R, Smart CN ,Shwarz H F. A new gpproach to forecading intermittent demand for senvice parts inventories[J] .
International Journal of Forecagting, 2004, 20: 375 - 387.
Slver EA. Operations research in inventory management : A review and critique[J]. Operations Research, 1981, 29:628 - 645.
Kennedy W J , PatersonJ W ,Fredenddl L D. An overvien of recent literature on are partsinventories[J] . International Journa
o Production BEcoromics, 2002, 76:201 - 215.

, . [M]. : ,1993.
Jiang R F LuB. Practicd Forecading Techmology[M]. Harbin: Pressdf Harbin Engneering Universty , 1993.
Hua Z S,zhang B ,Yang J ,Tan D S. A new gpproach of forecading intermittent demand for goare parts inventories in the process
indugries[J].Journd of the Operationad Research Sciety ,2006 ,57:889 - 898.
Herze H,Q@ e |. Measuring correlations in symbol sequences[J]. Physca A ,1995, 216:518 - 542.

, , . [J]. , 2004 ,7(5) :40 - 48.
HuaZ S, Sun YB ,Li SJ. Hfect of demand uncertainty on supply chain cooperation for snge-period product[J]. Journd of
Management Sciencesin China, 2004, 7(5) : 40 - 48.

) , , . [J]. ,2003 ,23
(9) :75- 80.
HuaZ S, Sun YB, Chen Q,Huang F H. Game based risk decison-making under inperfect irformetion and its gpplication [J].
Sydems Engneering - Theory & Practice, 2003, 23(9) : 75- 80.



