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Development of Logistics Decision Models—Review and Research Direction—

Sangwon Moon*

ABSTRACT

This paper shows the direction in which logistics modellers should make their effort by

examining the gap between desirable characteristics which logistics decision models should

possess and deficiencies from which existing models suffer. For this purpose, we(1)

categorized logistics models into facility planning, inventory management and transpor-

tation /delivery planning models, (2) carried out a wide survey of theoretical and industry

models within each category and (3) assessed recent development of integrated logistics

models,
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AYUAAE ¥ YA 29 Wty S o
AdY e (E D3 o] Br)Holn A
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ZH(Hierarchical Planning Procedure[25,91])&
A& 3te o] FPsicta B,

(B 1) SR(AEYAAe &

7] dAEA 39

@71 QArdy 49

* EFAY #F JAEA

- 944
- TR
* THAYUA L TR B JAEA
- 944
— .H.E

- AFHYY g2
o JIBH(HRA2HY 75 F

o FulE FHe AH
- #ERE
- #ETY
o HuRHYo] AY
- AHs &
- AR
o 7IEH(ZR, 39 3)
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Ao FHY =¥ & FAHow 1 olgx 2y
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AAERE A% HIwWe 5332 (dynamic
approach) ¥ 724 Z(static approach)¢ %7}

A FEOZ Yo Ar,

FHATYLE AYNNLE Foto] FolHE o
F 78S FEAE W Hod NH 1& &
A g 28989 FHA} Has E F YeE
Aol ol g Adste AL dHo
olFE HIWel A4AY 2HFEL Luss[127]0
2 e so] Sl oleid 3 AYHe YA o
T ol A Hawer ¥y Fx o) A
AZe 2 71xN9 $8% olf(Hax and Cand-
eal94]Fz. o 1 AAE Beagoz Q& #
A& Aol B8 )2 Ast] EHY
THETE AF FIyol B §48 HRo=m
AAAIL Jov ABFHoE Fd T3 A7)
ez i3] olfx gd. AYYIYL
Hole dFAEL v £24d g Ay e
THE Bt FF ohdzidl dg Aduice
Hrbk sbsstttn #3338 a vk (Cohen, Lee
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Ath,

1.2.1.1 S| E, CHEX(single —product,

single-stage) 28

¥ 28d S3E 2R ode A 9

Minimze > F; Y; + ; Cix X
) 3.

S.T. (1) Z X]k == Dk, k=1,"',K
)

2) ; Xa < S Y, i=1]

714 je nEtdel He AEYAFR D
79 A 84S 4AE Agod, ke K9
A& JeEldle gl Fe AA jE
£&3ted =& ug, Ye A4 7 2894
1, 234 4 AL 002 J& A5 dRFET0|
o, Xi& A4 jolA AlZ k2 Aole A &
FgZoltt, 283 D AR kol A48,
S A4 jo A HFEFoIHh

‘Fixed charge problem’'e.2 Bl ¢+ ¢
o 24 g3 d7e F2 F A 5283
AYe F4oz wAso gk 195080 FH
AZE 5 Eopof @3 Ay 2Ilde § EA
o] &83 AAL A FHF H2Wo] " A
gl b ¢low (Baumol and Wolfe[22], Kuehn
and Hamburger[118), Manne[129]), ©]3% A&
AYFLP) 2 AFAGE Aol we} o
o] &3 AU Yo] AlxH 7o o] 2H HGeoffri-
on and Marsten[80], Marsten[130], Marsten
and Singhal[131], Murtagh and Saunders[142,
143)).

Fixed charge problem¢] sl & A+&

olFox ¥w3] A&PF o} branch—and—bound
71EE o] &3 el tig I7AFHIt te 2
¥ s%on(Atkins and Shriver[11], Akinc
and Khumawala[7], Efroymson and Ray[57],
Davis and Ray[51], Ellwein and Gray[58],
Khumawala[114], Sa[163], Soland[180], Spiel-
berg(182]), =& Y79 FAEA 3 %7
He o] 83 AWE vy AAHUTHErlenkott-
er[61], Galvao[73], Guignard and Spielberg
[92]).

ay AJAA Y EAE gutyoR O ey
olgidt AZH FHyPozNE HAZEE F gl
73574 svistd oY EREe] osf WitE B
AE 8o HEAY F e WAl AAH
AtH(Bradley, Hax, and Magnanti[33],
Geoffrion[75], Lasdon[120], Gugnard and
Spielberg[92] Johnson, Kostreva and Suhl
[104], Padberg, Van Roy and Wolsey[149]).
ol g 719 WA FYol Atd ASEME
Lagrangean relaxationg ©]&3% &' (Fisher
[69], Geoffrion[76], Cornuejols, Fisher, and
Nemhauser[48], Cabot and Erenguc[35],
Geoffrion and McBride[81], Nauss[147]),
Benders decomposition3i# (Benders[24], Geo-
ffrion and Graves[78], Hoang[99], Moon[136],
Sherali and Adams[170]), Cross decomposition
34 (Van Roy[189]) Tol Sith ol& 7hedl &
3] Benders decompositiond]®& A3 FAM
o AAAR AEE 2R P EA =95t
Qe ol 4 AEY AH(Y =1 or 0)ol o
& o]A}A A (master problem)$ & x ¢ the,
dPA e 4o it A2 % (linear subpr-
oblem) g #3che Zow, HHHE ojHF A
g wEFHoR FYFgoeA dojA) dot. @
2 BAF o)HT HUEL o ’é“‘ﬂ
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1.2.1.2 ©H| &, CHEX(single —product,
multi—stage) 2%

Ao GAE, GFH 2y v8) dAF v =
U3 2y o sy Age adx g
32 Z39th. Kaufman, Eede and Hansen
(11X E 333 FagAg A« 238
4 & branch—and—bound 71¥-& o] &3 &)
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1.2.1.3 CHHLE, SHEX(multi — product,
single —stage) 2 &

AE 93 nyog: 349 gAY 23
H AFEITE AYsr 98 23 (Warszawski
(195]), z47) e ddAEL Hastes 24 2
FUAE  AYsr] 98 =¥ (Neebe and
Khumawala[148]), &4 &S H3¢ + &

T 339 AANZEH L A% =¥ (Akinc[6]) =
o] /MEHYoH, o]lEL WAE tlExy mdu
A thedl AWE dAE, O3 mgoz w

SERCIET

1.2.1.4 CHELE, CHEEE (multi —product,
multi ~stage) 28

ol

F-EFAEH-uAd02 FAHYE: gAE,

%4 23L& Elson[59]91A AA=Eow, o
o] A sl BgPF nFo] o] L5yt 17
ool MEHY BAS goeNs A
A AM7HEe BFAT FEE AU A §
43717 B7bsd A9 #ou . Geoffrion
and Graves[78]o| M StolA AwW 3 Benders
decompsition”| & o] §3le] o9 A E o
T4 BAE agdow T wyo AAYx
Ak,

Minimize

i,;‘mcijkm Xukm + ;[szk+vk(;n Dlm Ykm)]

S. T ;nxukm < S; Vi€l j€]
Z Xi]km = DimYkm
; Yim = 1

_Yk Zk < ZDLm Ykms \_/k Zk VkEK

Vi€l (€K, .eM

V€M

linear configuration on Y and Z (A]4d$-4-9|
B BYE9] Bl Yy AL o] uka)

A7NA 4, j, k, m& 27 AE, 3%, F3, A
S Uelle AFon, Cipm AE i/t 2%
M 31 k& AN NF mez 527 93 @
A 398, Xiw T A7 23S JehEs W
T, Sie % 7 FEE £ U AE 9 Hy
€%, D A molA 9 AE i B 5E
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Mo A2A LA E e Geoffrion [77], Geo-
ffrion, Graves and Lee [79], Moore [138] &
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Aundee ZAH F2F (EOQ=RZAN A
Zsted, EOQRE Y 71¥71go] f3td AAF
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1.2.2.1 &5 (single echelon inventory)
Moae 28

[s)

w
O YHH £ JHHE 28
BOQ=E > 8448 7H 8 718 7128 A

Ha ik 1 olfre T 2¥Y dEgdoz Qg
olaat717t Atk AT v BAES FH Y]
EAste Aoz FuEdd wxe 4TS o
28 Ft= A (Hadley and Whitin [93], Silver
and Peterson [174])5& & & Utk o] R¥
Wy oz EPQRYE, d7l EOQed (Jesse,
Mitra and Cox [103], Porteus [155]), %%
¢l 23 (Ladany and Sternlieb [119], Rosenb-
latt and Lee [161]), Hadley and Whitin [93],
Hax and Candea [94]), &&&% 2¥ (Muth
and Spremann [144], Smunt and Morton
[179], Fisk and Ballou [72]), zFZE A
238 (Silver [172], Porteus [156], Rosenblatt
and Lee [162]), #iA3 <AA =¥ (Ladany
and Sternlieb [119], Cohen [41]), ¥#H4 EF
w8 (Ghare and Schrader [82], Cohen [41]),
YA ¥ E 28 (Taylor and Bradley [186], Jesse,
Mitra and Cox [103], Kanet and Miles [105])
5% & 4 dth. T3 Resh, Friedman and
Barbosa [158], Barbosa and Friedman [19]%
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@ 712z Molstt &EHQl +28 JHHE
2%
zlel &3 dHEHQ
Wagner—Whitin [194]28& & & od o
ool £yoz FHECD

Minimize g} [C. (Y)+h (X0)]

t
SST. X = J};,I(Y,—r,)

X =20, t=1,.,,n
Xe=10
‘I’l, Ct(Yt) = KG’(Yt) + CYt, ht(Xt)tht

A7 Yo 719 Ao, o(Y)e Yt>0
QAo 1, 28R & A% 09 &g Hde
Waolty, Ke AatEue|goln Ce d9ds

A& hE 92 v Bolth Xie t7] 2ol
WA sbe el re t7]o] BAste £/
olt}y, ¢ EAlo ddtde HA# YXi-,=0¢]
EXNS Adoe AMd ZAstd FAAYY
(dynamic programming)& AH&3 EL&AQ &)
wol AU} o] A= backorderg &
4312 gede 7P¥el A&y e,
Zangwill[199, 200]9) 4+ backorder& 3| &3t&
28 AAs o] AL UM HHHE
T3hE ol AAE AL Ak
53 Wagner— Whiting] lot sizingZ Aol 54
AYHL A3t @n ZAEE 4L F e
heuristicE &3] 71w® v ok (DeMatteis
(53], Silver and Meal [173], Silver and
Peterson[174]). ©] 9Jo|%= Wagner —Whitin =
o] wyozA iAot
sizing 2.8 (Baker et al. [14], Dixon and Silver
[54], Karni [110], Nahmias [146]), convexH
&34 28 (Veinott [193]) 5& & + Utk

ox

ol

¢

® 7|23 (periodic review) XXt M
gEN 28 /& 2

Angee #e Ao oM Fart g
A A Bode a7t 8848 Aol Rt g
& #Ao] 7oA & Fo] AMdolH, ol @ F
Ae dd3oz §33 Aozt & + 3tk #8
o BEFHAS /M REFAAN AEEE A
Az e Re2A 4 2 HESL E F
At AR, Gd7I1HE NG 228 news-
boy model(Hadley and Whitin [93], Hillier
and Lieberman [98], Nahmias [146])& & +
Ak A, FHHLE AUEA ¥w FH (4
£717Y) 2389024 Bellman, Glicksberg and
Gross[23], Karlin and Scarf [107], Morton
[139] 5& € & don, A4, FuHes A<
8 =Aga oz A Scarf [165), Porteus [153,
154] & & & 4tk

@ A5T4HEH(continuous review) XX 5HOl M
Q%—‘l $98 188 2y
147401] Hs] a0 ¥l of
Bk v go] gol =& B o]
5 Fad 9z
3 W&sty] AT A&"oe] diA ¥ UL
L=N=4 o:] Z_-] 47&_1;_3&_,] .rr%.)do] Ah;}]ﬂoi
g Aoz wg, B 528 /MET =
Y F A5BEE AR e RYES AHE
A& Al 2de oA JArEA Y FE7}
He AN (5,99 AAMY 59} SE AA®=
gl ek ol& ZAA 7] A% heuristicol #HEt
A2 A= Nahmias [145], Yano [198] < &
oltlk, o2, 87} renewal processE 3=
A$E JHF wyo=A  Sivazlian[176],
Richards [159], Sahin [164], Zipkin [206] %
£ E 4 o0, 487} poisson®EFE FHsle

-h
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23024 Archibald [9), Archibald and Sil-
ver [10], Gross and Harris [89, ]S & 4+
H}. o] &o MEFe0] g FE(order—
for—order)& 7% =¥ o024 Smith [177],

Feeney and Sherbrooke [65] 5& & # Uth

1.2.2.2 CHEX A 02| (multiechelon inven -
tory) 28

oy 4ud vEA Ause =Y
Ao} e FA7 EYAA B$
E QAegA, ol 33 72E Ad A A2
Ul gz AdFel SYAQY A
= H4E &k gEA B2 AdMe dFF
TF2E Ad A2 AzEd e Gz e] =y
02 AEAL B4 g1, RN Ay
Fgol o]FojAE Aol AN APL ¥
3 F83 RS 49 2ot

Az A AFsE Ase A F A
2 y¥ol B g gled & 7HAe 2Rt 4 2
AzA9 HF AnsFEE AT, agzde

F AnFed 712 HJudd g 545z §

ke A-(FEA A58 2@y, & & 7}
A 771 az4d Ana g dYsA &

grsa
(123 3A] gz

e R¥S EOA AdRE
(one—for—one) 283 5-2H F(batch—order)
2o Yvo & £ Ut MEEF =¥ o
¥#9 Aogr METRIC =3%(Sherbrooke
[171], Graves [88], Axsater [12))& & +
oH, & 239 HIAYE Wisie] AFH 2
¥725 ¥t 28 (Muckstadt [140, 141],
Sherbrooke [171]), ¥zt #4& 7T 2y
(Lee [122]) 59 <A77} o]FoiA )

FoiZd Y #% 72 M= A4 (serial)
|28& 7143 =¥ (De Bodt and Graves
52]), ##(arborescence) A€ 7HRE ®
3 (Simon [175], Axsater [13], Schwarz,
Deuermeyer and Badinelli [167], Lee and
Moinzadeh [123, 124], Moinzadeh and Lee
{135], Svoronos and Zipkin [185]) 5& & 4
Ak, ol HEA JYF3 mPEL o A
4% 39334 2¥Ede Yyodes PULL
A"l AMEE gol =Y Joz A48 &
Atk

b

—

N
A A
C b
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= EFY &4
&% (arborescence) 28 0.2 o] B & itk
Adn g AHsAYMe Clark and  Scarf
[39], Gross, Soland and Pinkus [91],
Federgruen and Zipkin [63], Zheng and
Federgruen [203] Sl 98} AE 7t lead timeo]
de Aol AojM e ATATIL HFEHYS
H, lead time9] E8AAo #3 FA+E Zipkin
(206, 207]el <ofsf sz wk Uch. FFEFPo
Haixe A E2EARA AnE F= AS
a8A S A(EFARC dA AFHF
A BRPogA e P B2

o

8
73
.
puy
=4
©

KB
=

gus ygHn

£ F %oy, T2 g d+Z A= Eppen
and Schrage [60], Federgruen and Zipkin [62,
64], Zipkin (204, 205] $& & +

033 Anae 237 gAs =23 A7t
AE Forg M+ 83 (transshi-
pment)g 83 A1 HHsE & 4 Ut
Karmarkar and Patel [109], Karmarkar [108],
Klein [115] 59 |77} olo] &3

® 7|EH

o] A]—o}] )\1 =S

3 ols}
A s =
A(})]A

Ag/\
g F Jded HAAd #Fd EFHAFEA
Federgruen and Zipkin [63], Jackson [102]
—> | AlAAY
!
£ EE—— APP
e
. !
‘g | MPS
a !
c
kl———| MrP
}
NO
CRP
, YES
| |
u F A AR A

(38 4] AIEZ Mire|Ar HH ERt

%éﬂ g, ey
Hag ohje
GAERAAE 2o Helol Tk A
sd SPAE RulAm
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HENE

(28 4] SZYMAY(APP), tiddAE
(MPS) 2 22848 (MRP)9 AAA A2}
g AZF AAoArAA (Hierarchical Product-
ion Planning : HPP) 9] Gx3le] el gt
HPPol| #stodE Hax and Meal [95], Bitran
and Hax [25], Bitran, Haas and Hax [26, 27]
& 2% v

AAAY AuAYE FRHLE tdFeE B
Yoz 2FAM Y2 Y (Holt, Modigliani,
Muth and Simon [100], Wagner and Whitin
[194], Schwarz and Johnson [168], Bowman
[31, 32], McClain, Thomas and Mazzola [133]
5)o] lony o] 94A & Thomas and Weiss
[188], Sox, McClain and Thomas [181] %ol
s £29 BIAHE AU FEAMAY A
77 REHATE A3 FEAAAGAA AE
AYste olF2A Aire] BEse £29 E8
44L& & F Ak

HUeAAYL F2AMAYRT T GA AR
Q) AxlzA AEAFY AP E AYFS
2 3oz gt ddAAYY dE d+e
Chung and Krajewski [38], Lee, Adam and
Ebert [125], Sridharan, Berry and Udayab-
hanu [183] SolA Zo} & # lon, o2&
HYAAYY HAPL AL QA (Material
Requirements Planning: MRP)& #AX o]F
EdR=3

g e MRPE AXEAAg @& A
209 QA VE Atste 71eS P, &
Zo) Aol ol FF4E 7 A=A v
AE7)%(Capacity Requirements Planning :
CRP) %2 mugo] gith. olo ngoz
MRP Il (Manufacturing Resources Planning)7}
Masio] AaAYe] dd HedE AESI 3
A 9 afoA H vk o] 49 AAA Y

& 38 Wie 7158 2FA =30 MRPII
of #HS AFE Schmitt, Berry and Vollm-
ann [166], Hosni and Alsebaise [101], Meal
and Whybark [134] SollA Fobe & Ut
o= JITAHde] =PEEA AAEH AT
o @0 W AHue FLERE 2P A
A} 28 Qded I dEFHA AezA
Porteus [153, 156], Fine and Porteus [68],
Zangwill [201, 202] B¢ & F At

123 2SHT|of 2Tt AIEH 2

4B #AT JAEA S A FERA
o} AR wRAYLE o] B 4 At &%
Ao AR FFAZY ¢5rdE W
o|Foix ], olF FEAEE I AT A4
A8 4 olAREEH 2L Austo o] FojAH,
Eae] AL &45uE, 28710 £ AHlE
9 AFxe A ZPEch WAAY L &F
AAAA Bobe dAAEQ AAER Fokld, o
71 ME 2% 7% Z(routing) & 47 (scheduling)
o] JAAA S FaEs} Aok EHTe 9t B
g 2ge 2 uiAA g FFsHoHUL &

3
% sl

SEray Addibde AFHoE FHAE,
ARG aeln E4gde] BEEFA vAE 9%
5ol F871F0 2 Q1 FHo gon, oy ¥
A2, FF 2 Mul29} 450 e A
#A3L 2438 A7 A= Wilson [197], Stock

and Lalonde [184] SollA] ZtolZ = it}
Ballou and DeHayes {[17]1M+ &%
A A mu|g-3e] #AZ EET e, o

Ay
i
fo
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He Q-4 924548 L Baumol and Vinod
[21], Comstable and Whybark [46] Sl ¢}l
wA=o 7l ik

1.2.3.2 HHXFAH &

WAAY BAE A% SFAT KT we

g7 2 (vehicle routing) A9 =LA (ve-
hicle scheduling) 242 o] 2 4 o},

O xBA2SH
A2 BAE A 22T £34480) 54
vk ghauel g (29 5)e go) BHsol
Ao,

2247 zaH o] o

|
| l

|

A =230 BY

N EET L
22t 1A B$-

o7 A5

2933} 2340

(D8l 5] g2 2He 2R

o AT =FH] Fold, LHA =&
Mol Ztzk 171 AS: oA Yoz ¥E
ZHYAA o] AR UE W ofE A
28 "3e Aol /M A (Ee ARE H%
3 3 HAHE)QA7ME s EAold. o]
23 ZAE HH38 3= 7ML shortest —path
TE shortest—route 7| ol 39, ol &
3 d3 ZAIE Dreyfus [56], Pollack and
Weibenson [152] S Jehtar loh

o U =AY o] Yoléln, E2HA =3
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