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A9 Azt HIZE 1aith syl MujA viE FE(ETD rule)ol 74y
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DHe| AIQTe} 88 N2t Syl MElA sig FA(ETD rule)el WY
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Edsad.
mdsc; = Min { |dsci - depotc; |} (3)

mdsci @ F8A% Z Depot? Al & Hag%
dsc; : [ WA £89] A AF
depotc; : j M5 Depotd FHE

F4 (3)9 ggoz Fovt EARE o MR
7V7+& DepotelA 388 Fadth. z £849
AE 9} 7 Depotd] HEE o] &t A Aol
g 7ata of F 71 A Aol7k AL Depotel
A a2 3Es Faetes A, deltshe
BRZoME £ (4)F o &3 FHcHE 2H
3 Aot

Pl = et - (put;* + tst;* + odt;**)  (4)
put; = [(Min{( | dsci~dsci+1 1), dsti+1}]

x60/40 (5)
Pl : ¥R S22 $4%9 &
ot : 1WA £87) ARS W Aol AE &7
Azt
put; © i HA FoIL BAYS do] Az} Lo

tst; © 1 WA £29 €4A1ZHDepoot ~FHjAlE])
odt; © i WA £89] SFAHFAE ~HFFHA)
dst; : DepotelM j W& $87] Alojel Az

* AN 445 0 40km/h

o A7 &44% ¢ 80km/h

44 (48 283 29 27T BB
£4AE o183 SUEAS 2F BT, 854

e s e dd cede P
Depoteld LulAIEI7IAS] &A1, BojalE ol
A% 2AANE e4Aes T gk &

BT M34A HMEE 20054 109

2 (5)& Depotolld F8A 2 o|Fdh= At of
A FoAoN thy $£8AZ olFshe At F B
T B2 Aj7o] AHHEE ZA s 4|t}

329 HsE Y&l olFde A A vl
AAHol & Depotst HujAdE, FujAdESY &
AN AdE olgdtd AIZtE Absii.
4829 Depot, Depotst FujAlEle Ao
AN FAAAAE P02 MR

$AEAE AFstn & o|F, FEAFY olF
& £y Azt 22743 Depotol Aol o)A
el BAZ F8 4 & U AVjdMe F7t
e dooie Zo] B 4 gtk

dtc; = { If Min ( tdi+; - tdi, cuti )
= cut; then 0,
else if Max{( | dsci - dsci+1 1)
x60/40, cuti+1}
= cutj+; then 0 , otherwise 1} (6)
ndtc; = Xdtc; - # of (ctdi=>ctt)) (7)

dtc; = Depot jollAel & 28, (0, 1}
ndte © Depot jollA A€ & AAF F
tdi 0 1A SR Az

ctd; : Depot jollMe] 72 F84 Al
ctty - 1A ] FAH AMRAT

T4 (6)% olgsld Ao £8F ZAHEA
g #}3Fo] Depot® HAE YA thg 84
2 o5 AAAEZ o] AFY. 4 (6)2
g 489 TRANE Hu A F8A A
Depot7HA] o] E3he Alzte] thg 271 #As
B ARG 2d AFgaart AR g3 FHe
W A Ao BAdTE A guldd aga
F87} EAYE o DepotllX] M2% AFo] =
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A EMAERE olFste A AAFoez 713

skl

TCy = (ldsci+tsd;+odd;) x vtc

+ (Idte;+lttc) x fte (8)
nedp = countfet; - (dst; + tst; + odt;)

>0} (9)
Idte = Max { ndtc; } (10)

TCy © &58)9 Ao g

nedp @ AA WEE Y 5

ldsci + [ WA £8 B e

bt

tsdi 1WA F29] Al (Depot~EHjAE)

odd; : i ¥# 8] A (PMAEH ~HFZH7])
oY HEus

te © nAY) &

Idte; 7 HA Depotell X 3ol Ao La

Itte © Evj4lEiol ] BAR 7] o]Fsle apge]
o g
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7ol ARRiTet U8 ef3t el MBla uhE wAETD rule) 7HY
s S s

(& 3) 280 st 7H=F Pidgin Algol

begin
Fori:=12.._.1do
Creat random number td, dsc_l, dsc 2, et, cdp, pw
Let Idte , dsti, tsti, odt; , ndtg , mdsci = 0
Compute mdsci = Min { |dsci - depotc; | | then select Depot
Compute dst; , tst; , odt; for all td;

Compute PI; = et; - ( put; + tsti + odti )
Compute put; = { Min { (/dsci - dsci+1/), dsti+1 } 1x60/40
If PI; > ( put; + tst; + odti ) + ( next Cut-off Time - ctd; )
then transport Depot, otherwise transport Distribution Center
save data
end
begin
read data for td; , dst;, Pl; . dsci, ctd; , mdsci , Idsci , tsdi , odd; . tsti, odti
let vtc and ftc constant
If Min ( tdi+; - tdi, cut; ) = cut; then 0,
else if Max{( | dsc; - dsci+1 | )x60/40, cuti+1} = cuti+1 then 0, otherwise 1
Compute ndtc; = Xdtc; ~ # of ( ctd; > ctt; )
Compute Idtc = Max { ndtc }
Compute Idsci = Min (| dsc; - dsci+1 1, mdsci+r )

Compute TCy = (Idsci + tsd; + oddi)xvtc + (Idtc +ittc)xftc
nedp = count { eti - (dsti + tsti + odti) > 0}
end

S Aesld (E 3)7 2L pidgin algol” < E 71ES 2Fstd aAY Azte T @A FE
sttt & 4ste WS ANstaA AEdAE o
L3l 2 22 AEHolde dE T4
A A%g ARy dEY ALE 74 d5EY
V. 2§ Aldl 20| 2N 271 vigl A9 dgd o8 2 =AY
A2 g FUste AR HIAE AR do

Law and Kelton, 1991). 28] A" dF
4.1 Xzel gt A AR BLg WHoR 1,000709] EE LA
A gdEE K-S #4(Kolmogorov-Smirnov

B ATE du) Aula AgJelA gES 53 Analysis) & AAsH g1, ER4S /A e

—_

3) pidgin algole algorithm® AAIshe dFela Fo] ARl 2tk 4% pseudo program language® ZE algorithme =
27 QlojZ t} AWat Ao] ohiz} 7Y 2Ro] He WET FA ddste AL B

ZALEAT 5347 ®M52 20054 109 1329



£ %371 Y3l 9 2% (Runs above and below
the mean Analysis) S AAI8I T (X 4 2
BN 7t ARAE D EXE AT
Ao}, (R 4)8 AHEY 2YE AAE] 9
& BN BE dFE K-Ss Z gl i 52
&7 BE RYFE 0.058 7R FYFER
o 327] Wi 7 de] ¥t HEE 239
Ao 7h icke 7 & 71442 5 o
e AHERE BE dee d7E5FA A
EE o)F3 Sty A2UE £ U 449
79 EP4E AYdE 49 ZE YAY ¢
A fFA=rt FAAFE 0.058 7EL
BT RAFFET 37] g 3] wao)
= 7M€ 714E gl gdegtd 2y
of AHEE drEe st 48U £ Ut
BYo] 7A 1 Y B diF W ArE 13
e ARE ol&sle] BA3Yth 13 uide
AA7F JHFE 58 T UMY wis A
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Development of a Priority Rule(ETD rule)
in Small Package Delivery Service
Considering Customer Expected Time and
Cost Requirements

Chang-Juck Suh* - Hea-June Jeon**

Abstract

This study addresses small package delivery service system taking advantage of an
priority rule to improve efficiency and effectiveness. This rule considers customer expected
time and cost requirement. Most delivery service companies in Korea have used demand
occurrence order for pickup and routing rule, and have made some parcels received until
Cut-off Time into a bundle for delivery. Consequently, customer expected time requirement
has been relatively excluded because the process adopts bundle delivery which focuses on
cost reduction.

To improve these problems, We propose ETD(Expected Time Delivery) rule. ETD rule is
the method that incorporates Early Due Date and Cut-off Time into delivery system.

We test the ETD rule using Monte Carlo simulation to make artificial delivery systems.
The results of this simulation provide desirable things. ETD rule increased the number of
successful delivery parcels significantly. And the increase of cost would be controlled by
adjusting Cut-off Time. The best Cut-off Time could be found through the relation of service
failure cost and service operation cost. Because service operation cost and service failure
cost have inverse relationship, Service failure cost could be estimated by the number of
successful delivery parcels. Therefore, the number of delivery that total cost of service
operation and failure are minimized is the optimal Cut-off Time.

* Professor, Department of Business Administration, Sogang University.
** Researcher, Institute for Business Research, Sogang University.
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The findings of this research are as follows: first, customer expected delivery due date can
be used as the information of parcel delivery. Second, service reliability, coverage, and cost

can be considered through ETD rule enhancing customer satisfaction.

Key words: small package delivery service, pick up and routing, cut-off time, ETD(Expected

Time Delivery) rule
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