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Inventory Theoretic Models for Freight Mode Choice

Yun-Su Hur , Ki-Chan Nam

Abstract

The iventory  theoretic models  for  freight mode choice evaluate
transportation-inventory decisions jointly from a total logistics cost perspective
in an uncertain demand and lead time environment. In line with discrete choice
models these are typical ones that are used to analyse shippers’ transportation
decision. This paper reviews the inventory theoretic approach with emphasis
on the implementation in stochastic transportation choice models, and applies
this approach to evaluate transportation decision.

The major findings are as follows : First, the most appropriate approach is
that suggested by Tyworth with P,(fill-rate) as a safety stock criterion.
Sccond, the proposed approach is very effective one to evaluate the impacts of
lead time and fill-rate on the order quantity(Q) and reorder point(s). To a
given situation, for raillway transportation and coastal transportation, long lead

time appears to be more economic than road transportation(via ODCY) when
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consistency is at a high level. When road transportation(via ODCY) for the
traffic of beverages and groceries is switched to alternative mode, total
logistics cost is decreased by about 16% to 28.15%.
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A do} 9 2} (convolution)& FAI8ln L& BHEEY e g3l A4 3
B2 Fo

L=}= dj (1)
Br=p; - gy 2)
L=ty bl (3)

L :2=E9 E9te 290
d: dY EE 7)7Hperiod) TR(ZYFHolm FHo) g s
t YEEY(EYHo|m A g5 w4

(o)t FARNI( kg, )0l I FFRAZH( p)T AH=(0)9 g [2a= R =)
AAL $5(k), 2= FaAF Mulx sze LB AFEH(s)L 23 3}7)
HaM Lo Bxs °l&3te 712 AHuojge A8, 53] duqus 238}
T AHA Jzoz= dtF oz =g Aizgo] walst=x] ko gE(pP)e
°] &%tk 13y HER < H2e gen e = 7HA EAH L s m =3

ZEEY $2 (L) dere 3y o) 2 ¥ ¥ (compound distribution)& T &3}
= A°] o YrH(Bankse} Spoerer, 1987). = dulA o) SALER 7247 e 3
AN ZtHEEs Lo g e X2 mase 2ol AdFHoz gy %
= 9ujgt} o) pe olff W&o Lo BtEED pye ted o) Ae o
SHoAY Agz Etgo] Rzan, e Lo] Apiys 4= 7H¥
= FH-E3 drw Ans = g A% Eppen® Martin(1988) 183
Lau(1989)= o]9} o] AR MHe ex 2 Annzg gge Azg T
A= AL Rz EZH Mentzerst Krishnan(1985), Banks$} Spoerer(1987)
o AFANME Lo gjst ARE 710 Az Hl&oly Anug nge F7HA
AdE AL vy,

AEHA 2% Hawyy JAE AA8}7] Ystey Kottas®} Lau(1980)& “first-
four-moments(ffm)” W2 WA o] wye L& E57} 270(H7, 2ah
d ATERE gl 449 wag 7Hle BXE Agsle Rolg. 57t 409
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arel fimeE A, Wk E(skewness), FE(kurtosis)& SAA EREY Auhz

Sl el s vhefl 7] wiEol ®a4vh 270 olshql W E(FEobE, ByEE SNt
d3F defo] Wiof ©] Aty Wit Kottas?t Laus 2=EFY 58 K&
Mo4he BEarE JFR)E Schmei%er'DeutschEé HA-g A3 AE Aot
w8 Kottas9h Laut L9 3%} 4% A& (moment)Z ‘6}7 A& dob t9
ffm FHAE AMRStE A28 45 Xﬂ?l?}oi’ﬁ ° =
Ack ol 2 ()9} (3)& Z¥sta, Lo Haag l"&:t-% AQstm, g Y =8
o e HEo ffmE wEAJCLh olys An FELS Y E&EE 7R
Schmeiser Deutsch=f4ol] A ARREX 1 23zt 93 (
A = AA gop 2y 80 W Lau(1989)+ &Y E(framework) & A
MehH A Pearson® HEE(type I |, IV,VD)E A 139 th Pearson=t419]
N B4E 7k g By Rg o ZEeiA e %}Xl‘?} Schmeiser - Deutsch=7 41
By et ngs AAsted & oo Helsk 388 AFsioar st

ffim ¥ dEAQ0 WREY o 483 d434E =
b2 @AE WEIt Kottas?t Lauol st 2
(bimodal) &Y w ffmoll A ARE3F gojE=34 e}
g S A ]i’/ﬂ Banks®} Spoerer(1987)% 27§ ©]/39] m4E 7HA|+
BYEZ PAvte A ARkl gom, AMgsita sl @ H= AR o] A
galA AlreR &S ¢ Adda gtk A8 FHow mojEayao] w4l 2
ojgtel ol HA FART vA FHeof dvbHow O Jh7kE AR ¥
S TESHANE oluigt BEo] wtmAl EutE HE EEete A2 ofyHY, Y ‘/‘roP
7F A8Ade Bt
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1, FE2E 5 A EFols ox BYg go|3tA Fh).
ey Hzxo] Tyworth HoHe dY FREIXE Adsisdy ojx A=
i Ak Tyworth W 714 288 0L 7|7 8 492 23(x: 7 l
TR)EOl ATWEE EE oA FolFRIE wErE o TolgR
A RS ks 7HA7] gE 3T £ e 2 e Wes) u}l%
Aol ¥ Hd 57t AS 9 TolFEIE $Z02 IJ 9= Hu,
B 7871 F7Hetel wel A Ho|A ok ol FAE wEA F4HE A
o Wal gA HE&E F U WY ol A FEHE AF ZyY) u
%IWE oA HUHEEE AHEH A& AUF Keaton(1995)e] s REHO
SEHAT Keaton2 ZAvEX o9 F84 =gy AT NN BREZ
% ZIEoIY FFHE Ml BERE UE3e AFEH(5)S FiE Mye A
Alst o o] 22 mE] A E Qo it AFEHS FE Roly) Wi o
RtAHoZ AP MulA e A REF B 7)1Fd ety F wEe Haw
st Q% s& Tl ZAYS 2E¥ 9 A7 Yok H2 Tyworth(1996)= o} &
g He #gst] A Anle FEH RSB0 R A9 s QS 73
= A2 BYPL AAGReY ML HAR s AFEYT FES 2HL
AR s8¢ #d B E&IES BAFHG
AAARE ZdAse 7IES IA w2 71F(PE)T BEgu)g 7|2(BY)
TE P(F7I" Arnze] e 89 P2<%i§)
FFHE 7IE2Z dEAHQA Ae B(GS] EEF AP ulg HL)
] 3 7HHe 7 #55de distd 9% A7 7Y F
TE 72 =228 F e HAL FFS ANS F YA 87 gl F
B A Bad F gle FH] Ak =P A5 FHA YA AL
P E= B, 7I1TEY 9 U2 AFARAFEH, ARALF F)IE =&,
B2 714E0l P, MHl= FF S M5ddn g Hoh(Tyworth, 1992).
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# FEage ZAde Zolth o A9 gFS Hﬁﬂ’\i, A FE-FF
ARlE FEe Aste 53X REFo2 AFH F J|U RZFF(expected

TSE AFE F719 SR 2%
replenishment cycle) 2.2
HEHL (1-Py)Do] I9. 233 A3 E%
F(D/Q)E 7HA7] W& E/Qi UrolFH, 7SE (1-P)QE AJY F
‘3113}.

SE ANFEF F71F 71 @9 F=5F(the expected number of units short
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3l ESE 7 4+ Atk

gy Tyworth W2 g9} to] oFAM(convolution) BEthe 2l =etgld] tidk &
Q9 7R g AFozN LE FHFFEN ESE AAargth wala, A
FEF F7T 2R 7]‘3 FEZFHE(s|t=7)) 953 2ol & F o

AR, 717t F8 de Gle, HE WEE ZvEEXEy AT G714 o9
B HvHEX e e (shape)?t ZE(scale) EFolth ZArlEYXE w2 49
F(p)D B D)L oSt of 2 BFoAHAZAL dgx #ArE XY ¥5E HE
H(method of moments)& ©|&3le] T Haz EAOZHE o9 gE 78
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& FEEE 53 BAXAERE 2AR st 4o P83 A8 E AT
FoHEE % A8F AE714-13,0000009, FEHL-650,0009, A1HA 0] -
127%, EFEAAEZ, 199). T3 EE AF Fo+ T FJoAN dAFA
HEHE AR G2, 058 B2E oz /M eH, Mulx FEo2ME
%% AF $FHES 7HstAH(Keaton, 1995, Tyworth et al, 1996).

Zt FE5dd dig 8 A NYAdTdY dFEIA AEE EUZ
3te] BCTOCH A Adt&ste] A Goz 45 AHY TE BCTOCHA FAt
AAE e ODCYE 73%6}04 BJAAG o2 FEHE F2 datd =& A
1= s °4°P%H o] 73—% FEFEY FPAE 7187 Y3t ARG B2
FAHE=FE(ARE): 251,387, e
ukZ): 3307749, 244 (ODCYZAR): 33
0,074, OdoLP%}] (4@_}%): 252,649¢), <ok ﬂ—‘—(ODCY%“r)r) 304,9499). Zt 434

2 % AEFE <HFE 4-1>oA9} Zo] 13 FEFQI AnFE(9)S EE
S s FY3A JdEbdoe2M Anf{AN & FE/7HEHI &0 fAMS)
Uehdth AFEH(s)E B FEANH Eito] FUHE gt 32FE(F
)oll A ?ﬂOP%H%(ODCY)Oi S7tg & 4 ok 7ld AL (ETAC)S
180 & HFE AASY HEFHHANE)AA 7P A deido 3
7% (ODCYZM)AA HEF (Z}HFg )02 FEFES WG o H1 28%9

%nm
o

%——s—%ﬂl%ol A7d & Avdes A& ¢ 5 A

<¥ 4-2>% 71H) FAzH] L0 7}%} S TETFEE MR e FEFEeE
A o dAEHe v89 HE&E Jehdth ODCYE ZAf3te 32554 3
WMEsle AEFSS o) 83E 174%~287%7HA 71t FAE LS 2aAD
At ol 2L FA4E B3 3FU AAHY FEEFH AFETHLE FEgYol
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