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This case study shows the role of SCP which is
planning function to propel global supply chain
management from an example of L Company. L
Company magnifies a weekly supply system to
overseas manufacturing plants, sales and
marketing and occurs the problem of supply
chain process and improve processes which goes
out global supply chain management on the
global environment where overseas production
is activated.

The role of SCP is not only to plan and regulate
the quantity for each model in production
planning, but balance the supply and demand for
both global manufacturers and sales
corporations. Another role is to make decisions
and formulate plans to supply products and
resources in the most optimal way.
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This study applied linear programming to find
optimal strategy for managing given fixed
amount of materials to assign to Air Force bases
with various routes, and transporting the
necessary military materials to them via optimal
paths. The suggested method found optimum
solution very efficiently with minimizing total
cost in delivery of military materials. The Korea
Air Force has been storing domestic and
imported materials in one central depot, and then
it has been distributing from the central depot to
other rests of air bases. However, there are some
needs to prepare a plan in emergency case such
as critical damages in central main depot.
Therefore, the Air Force considered adding more
supplementary distribution center (depots) in
order to minimize any malfunction in supplying
necessary materials to other Air Force bases.
Such additional supplementary storage and
distribution centers have not considered
seriously yet in the Korea Air Force and it is still
under processing of planning. Hence, this study
suggested to such additional supplementary
depots, and showed the optimal strategy of
management with them which minimizes total
cost and distance. The strategy also increases
flexibility very much in management of the

distribution centers of the Air Force. The
problem of linear programming is to find
solution improving the distribution network and
minimizing the distance between the distribution
centers and other Air Force bases. It also finds
the most efficient routes in distributing military
materials via given air cargoes.
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As shrink of traditional industries, importance of
service industries, like retail and wholesale,
banking, and logistics, are emphasized. In the
same context, Korean government strongly
wants to be the asian logistics hub.

For many reasons, Incheon International
Airport(ITA) had chosen for many multinational
companies and well known logistics players as
their asian logistics hub. So, in order to
encourage those trends, it needs to understand
the environments and working conditions of IIA
at the users’ viewpoint.

To achieve the research goal, using
IPA(Importance-Performance Analysis) tool,
this study had conducted an empirical study to
learn about the users’ perception of working
conditions of IIA. And, by the results, we had
found five practical suggestions that can help
improve aviation logistics performance of IIA
and managerial decision making of IIA.
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This paper presents efficient algorithm that
satisfies quality restriction for quality
improvement on a various kind of product type
and parallel machines. This paper proposed
efficient production dispatching algorithm for
minimizing average tardiness and maximize
average quality. General production
environment has processing time, work ready
time and quality level according to process
specification. This algorithm applies dispatching
algorithm so that observance due dates. This
paper uses quality index to identify quality level
with means and standard deviation. The index is
used to assure predetermined quality level while
minimizing average tardiness when dispatching
products. The performance evaluation that it
presented compare various dispatching method.
And if the method which it proposed is applied

at the general manufacturing field, the
manufacturing company will be possibility of
improving a product quality and observance due
date. So the company will be able to raise
reliability by the customer’s expectation.
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The use of Radio Frequency Identification
(RFID) becomes an important role to realize a
ubiquitous society. For example, if we use RFID
in the Supply Chain Management (SCM) of
manufacturing company’s logistics tracking
system, we may easily accomplish an inventory
control as well as a visibility improvement of
product in real time application. In the field of
cosmetics, a brand name and an image of the
products are very important. In real world, the
fraud product distribution or the id theft is
influenced by the corruption during a
distribution process. At present, to establish
distribution process in orderly manner, marking
or barcode system is used for the purpose of
product tracking. But tracking of fraud products
are actually impossible because the preservation
of printed marking part is not easy. To overcome
this type of problem, we deploy a concept of
RFID tag based on the AUTO ID center’s
Electronic Product Code (EPC). By recording
every input/output data of the products in EPCIS
after the tags which contain an EPC number
identified by each product, a system that enables
us to track products accurately and to check in
the genuineness of the products on box unit is
successfully implemented. An improvement of
product tracking is obtained efficiently and
accurately. Proposed implementation may detect
fraud products distribution actively. An
experimental result on cosmetic products shows
the effectiveness of this proposed method.
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Due to extreme competition in business
environments, manufacturing companies pay
attention on supply chain management including
vendor managed inventory (VMI) to achieve
better coordination of material and information



flow. VMI system has been successfully applied
to many business environments, especially in
retail business setting. However, practical
benefits and pitfalls in manufacturing industry
have not been well understood. This paper
analyzes implementation processes of VMI
system in an international electronics
manufacturer in Korea and derives common
pitfalls which could be encountered when
implementing VMI system in manufacturing
industry. Then we propose solution methods to
overcome the pitfalls and problems analyzed. It
is expected that the proposed methods could be
applied to any general manufacturing
companies.
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Many employees in Korean enterprises have
visited Toyota Motor Corporation every year to
learn the Toyota Production System(TPS). The
TPS implementation levels and the
BSC(Balanced Scorecards) performances will
differ among companies in the automobile
industry depending on their positions in the
supply chain tiers. The purpose of this paper is to
examine empirically the impact of TPS
implementation level on the BSC performances
at each supply chain tier in the Korean
automobile industry. Independent variables of
TPS on this study consist of 5 factors typically
suggested by the previous literature. The results
of empirical studies were summarized as
follows.

First, the performance and TPS Implementation
level of the companies were shown to be
different depending on their position at the
supply chain tier.

Second, the 1st tier suppliers marked the highest
score in the preventive maintenance among TPS
components and achieved the highest
performance at customer perspective. The 2nd
tier suppliers scored high in set-up time reducing
compared to other TPS components and showed
high performance at innovation and learning
perspective. The 3rd tier suppliers showed high
score in quality circles compared to other TPS
components and performed high at internal
business process perspective.

Third, the utilization of Kanban system seemed
to be low among suppliers at the 2nd and 3rd tier
due to the risk of stoppage of final customer’s
conveyor line caused by the bull whip effect.
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As the logistics outsourcing market grows,
shippers’ requirements on the logistics service
have become more complex and diversified.
However, most of companies have little
understanding of the logistics service quality and
the study on the development of LSQI(logistics
service quality index) is in early stage.

The purpose of this study is to develop the
LSQI fit for logistics market and verify the
possibility of generalization into various
industries.

The result shows that LSQI which consists of
24 items of 6 dimensions developed from the
study can be used and generalized in most
industries. Also, shippers and logistics service
providers perceive that logistics service is quite
important and the core for competitive
advantage.
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In this paper, we propose a business rule to
efficiently operate dock allocation in yard
management. It is difficult to search for an
optimal operation method through mathematical
programming because dock allocation in yard
management is NP-hard in the ordinary sense.
Therefore, we apply a business rule, which
executes the automation of business operations,
tasks and transactions that simplify and
streamline current business processes, to dock
allocation problem. And that is implemented by
YAWL which is a workflow language based on
the workflow patterns. The proposed operation
methods can improve supply chain performance
through efficient material and information flow
within distribution center.

17 AR 84
A9 AAs gk o7

The recycling process of end-of-life consumer
electronics creates a new supply chain for used-
parts or recycled material. In this study, we
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reviewed the status of management and
operation of reverse logistics for end-of-life
consumer electronics and proposed
advancement plans. We analyzed the
management structure in terms of regulations,
information classification schemes and
information systems. Also, we analyzed the
operation structure in terms of operational
processes, facilities and operational methods.
After evaluating problems and issues from the
analysis and the existing literature, we have
commented suggestions for improvement plans
for each structure of reverse logistics used in
consumer electronics industry.
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We consider a logistic network where a single
warehouse distributes a single item to multiple
retailers. Warehouse in the network participates
in a fixed order quantity(FOQ) inventory policy
with the factory and retailers join in a vendor
managed inventory(VMI) program with the
warehouse, where the warehouse is responsible
for tracking and replenishing the inventory at
various retailer locations. In this paper, we
present a solution approach for the inventory-
routing problem. The inventory-routing problem
is a variation of the vehicle-routing problem that
arises in situations where a vendor has the ability
to make decisions are not allowed to run out of
product. We develop a two-phase approach
based on decomposing the set of decisions. A
warehouse ordering quantity(WOQ) and a
delivery schedule are created first, followed by
the construction of a set of delivery routes. The
first and second step employ genetic algorithm.
Our focus is on creating a solution methodology
appropriate for various-scale instances.
Computational experiments demonstrating the
effectiveness of our approach are presented.
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A Case Study on Global Supply Chain Management to
Enhance the On-Time Delivery
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This case study shows the role of SCP which is planning function to propel global supply chain management from
an example of L Company. L. Company magnifies a weekly supply system to overseas manufacturing plants, sales
and marketing and occurs the problem of supply chain process and improve processes which goes out global supply
chain management on the global environment where overseas production is activated.

The role of SCP is not only to plan and regulate the quantity for each model in production planning, but balance
the supply and demand for both global manufacturers and sales corporations. Another role is to make decisions and
formulate plans to supply products and resources in the most optimal way.
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Operation Strategy of Distribution Center Based on Air Force Depot

Byung-Ho Jung'" - Tkki Kim™

Hanyang University School of Engineering

This study applied linear programming to find optimal strategy for managing given fixed amount of materials to
assign to Air Force bases with various routes, and transporting the necessary military materials to them via optimal
paths. The suggested method found optimum solution very efficiently with minimizing total cost in delivery of
military materials. The Korea Air Force has been storing domestic and imported materials in one central depot, and
then it has been distributing from the central depot to other rests of air bases. However, there are some needs to
prepare a plan in emergency case such as critical damages in central main depot. Therefore, the Air Force considered
adding more supplementary distribution center (depots) in order to minimize any malfunction in supplying necessary
materials to other Air Force bases. Such additional supplementary storage and distribution centers have not
considered seriously yet in the Korea Air Force and it is still under processing of planning. Hence, this study
suggested to such additional supplementary depots, and showed the optimal strategy of management with them
which minimizes total cost and distance. The strategy also increases flexibility very much in management of the
distribution centers of the Air Force. The problem of linear programming is to find solution improving the
distribution network and minimizing the distance between the distribution centers and other Air Force bases. It also
finds the most efficient routes in distributing military materials via given air cargoes.

Keywords: DC(Distribution Center), Depot, Air Cargo, Distribution network
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A Study on the Working Conditions in the Aviation Logistics at
Incheon International Airport Using the IPA

Jae-Hak Lee” - Jae-Sup Choi™
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As shrink of traditional industries, importance of service industries, like retail and wholesale, banking, and

logistics, are emphasized. In the same context, Korean government strongly wants to be the asian logistics hub.

For many reasons, Incheon International Airport(IIA) had chosen for many multinational companies and well

known logistics players as their asian logistics hub. So, in order to encourage those trends, it needs to understand the

environments and working conditions of IIA at the users’ viewpoint.

To achieve the research goal, using IPA(Importance-Performance Analysis) tool, this study had conducted an

empirical study to learn about the users’ perception of working conditions of IIA. And, by the results, we had found

five practical suggestions that can help improve aviation logistics performance of IIA and managerial decision

making of IIA.

Keywords: Incheon International Airport, aviation logistics, forwarder, IPA
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A Study for Dispatching Algorithm Using Quality Level

Dong-Hyun Kim" - Hyo-Heon Ko™! - Jong-Kwan Baek™ - Sung-Shick Kim’

Department of Information Management Engineering, Korea University

""Department of Industrial System Management, Seoil College

This paper presents efficient algorithm that satisfies quality restriction for quality improvement on a various kind
of product type and parallel machines. This paper proposed efficient production dispatching algorithm for
minimizing average tardiness and maximize average quality. General production environment has processing time,
work ready time and quality level according to process specification. This algorithm applies dispatching algorithm so
that observance due dates. This paper uses quality index to identify quality level with means and standard deviation.
The index is used to assure predetermined quality level while minimizing average tardiness when dispatching
products. The performance evaluation that it presented compare various dispatching method. And if the method
which it proposed is applied at the general manufacturing field, the manufacturing company will be possibility of
improving a product quality and observance due date. So the company will be able to raise reliability by the

customer’s expectation.

Keywords: Scheduling, Dispatching, Quality Control, Expected Value
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Implementation of Logistics Tracking System on
Cosmetics using RFID/EPC

Young-Bin Kwon ' - Ho-Sun Kyung™

‘Dept. of Computer Science and Engineering

“Graduate School of Information, Chung-Ang University

The use of Radio Frequency Identification (RFID) becomes an important role to realize a ubiquitous society. For
example, if we use RFID in the Supply Chain Management (SCM) of manufacturing company’s logistics tracking
system, we may easily accomplish an inventory control as well as a visibility improvement of product in real time
application. In the field of cosmetics, a brand name and an image of the products are very important. In real world,
the fraud product distribution or the id theft is influenced by the corruption during a distribution process. At present,
to establish distribution process in orderly manner, marking or barcode system is used for the purpose of product
tracking. But tracking of fraud products are actually impossible because the preservation of printed marking part is
not easy. To overcome this type of problem, we deploy a concept of RFID tag based on the AUTO ID center’s
Electronic Product Code (EPC). By recording every input/output data of the products in EPCIS after the tags which
contain an EPC number identified by each product, a system that enables us to track products accurately and to check
in the genuineness of the products on box unit is successfully implemented. An improvement of product tracking is
obtained efficiently and accurately. Proposed implementation may detect fraud products distribution actively. An
experimental result on cosmetic products shows the effectiveness of this proposed method.

Keywords: RFID, SCM, Tracking, Cosmetic product, EPC, &5 54, 34+
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Common Pitfalls and Solutions in Vendor Managed Inventory System
Implementation: A Case Study on a Korean Electronics Manufacturer®
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Due to extreme competition in business environments, manufacturing companies pay attention on supply chain
management including vendor managed inventory (VMI) to achieve better coordination of material and information
flow. VMI system has been successfully applied to many business environments, especially in retail business setting.
However, practical benefits and pitfalls in manufacturing industry have not been well understood. This paper
analyzes implementation processes of VMI system in an international electronics manufacturer in Korea and derives
common pitfalls which could be encountered when implementing VMI system in manufacturing industry. Then we
propose solution methods to overcome the pitfalls and problems analyzed. It is expected that the proposed methods
could be applied to any general manufacturing companies.

Keywords: Vendor Managed Inventory (VMI), Case Study, Supply Chain Management(SCM), Inbound Logistics
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Impact of TPS Implementation on the BSC Performances in Korean
Automobile Industry

Soo-Haeng Kim'" - Mi-Sook Lee” + Seok-Hwan Moon™

*School of Business Administration, Kyungpook National University.
“Post Doc., School of Business Administration, Kyungpook National University.
“*School of Business Administration, Kyungpook National University.

Many employees in Korean enterprises have visited Toyota Motor Corporation every year to learn the Toyota
Production System(TPS). The TPS implementation levels and the BSC(Balanced Scorecards) performances will
differ among companies in the automobile industry depending on their positions in the supply chain tiers. The
purpose of this paper is to examine empirically the impact of TPS implementation level on the BSC performances at
each supply chain tier in the Korean automobile industry. Independent variables of TPS on this study consist of 5
factors typically suggested by the previous literature. The results of empirical studies were summarized as follows.

First, the performance and TPS Implementation level of the companies were shown to be different depending on
their position at the supply chain tier.

Second, the 1st tier suppliers marked the highest score in the preventive maintenance among TPS components and
achieved the highest performance at customer perspective. The 2nd tier suppliers scored high in set-up time reducing
compared to other TPS components and showed high performance at innovation and learning perspective. The 3rd
tier suppliers showed high score in quality circles compared to other TPS components and performed high at internal
business process perspective.

Third, the utilization of Kanban system seemed to be low among suppliers at the 2nd and 3rd tier due to the risk of
stoppage of final customer’s conveyor line caused by the bull whip effect.

Keywords: Toyota Production System, TPS, Supply Chain Tier, JIT, BSC
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A study on the development of LSQI(Logistics Service Quality Index)
for measuring service quality of logistics companies

Pal-Seon, Jang - Oh Kyoung, Kwon

Graduate School of Logistics, Inha University

As the logistics outsourcing market grows, shippers’ requirements on the logistics service have become more

complex and diversified. However, most of companies have little understanding of the logistics service quality and

the study on the development of LSQI(logistics service quality index) is in early stage.
The purpose of this study is to develop the LSQI fit for logistics market and verify the possibility of

generalization into various industries.

The result shows that LSQI which consists of 24 items of 6 dimensions developed from the study can be used and
generalized in most industries. Also, shippers and logistics service providers perceive that logistics service is quite

important and the core for competitive advantage.

Keywords: SERVQUAL, Logistics Outsourcing, 3PL(Third-party Logistics), LSQI(Logistics Service Quality

Index)
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o] 9l %Awu Antgolebn & 4 glom, AFY A
2k Aae) 58S BT 4 Y=S BRALYS AAOR
Wl - o 2ol B /149 £0%E 228
AR olg el A0l G N adold, o
A BRAHAE BRALE 29 9 A AgARL &

et 2 sishek 1% b5z, AB7]20081 B
WHS B9 22 LSWHAIN BRANAS By R
82191 459 SHbao]o] 2K 58 ] S 4l
S 47343 0} ENAOR BTN DAGDE 44
29 ATAA F Aolekn stk w2 SOMARAE

(Council of Supply Chain Management Professionals)®]A]
£ EFAEAS 84S T 1 8A4E IEAT)7] S8 AR =
HE HF —’-\—H]Z]W}Z] A&, ABlA 2ean A e J R Adst

18 Iﬁo}ﬂ At BAleks Ao FE

i

2 ), BRANAELS 02
El_ <

T
o] 2 3ol AH 1A Sehpzol Tk A4 AHH BFAH
29 B4 4F 02 T 5 Uk

2.3 EFAHIL 4 - 7|EQF

114;1

3 59 A F-o) tigt Ate ZYA s} gout

Hopt 2 38, T, 541 59 Hopoll npAY THelA A
7t XY Elo] grom 57 An|2 Hopof disiil= 1 A7t of
2 z7|dARA & 4= Qlek, sRANE FTole &R EofolE= A
| A FAof digk g A A7t AR AL Qlet, AR 7EA] o -8
99 EFAHIAFE B A5 7129 SERVQUAL &
9S85 skt ER7IAY A9 Apo], A, Al 9
ol W3t AF0] Won ER-ok] E3bE Au|AEE A3
Hho]] W3 ALE2 Aja o WA 9tk Hopkins, Strasser,

o

Foster(1993)5-2 PZB(1991)] 2Jaf 7de Au|A &4 FA48
&5 vl FEAEY speh Anla Alg Al S-&5tef 2270

O M L84S s, o5 A5 Folf 352t Al
2 A 79 Q1A19] Apel7} §lom] A& AR AE HEdhe ot
oA QTErﬁ 222wyt Dabholkar, Thorpe and
Rentz(1996) 52 <43t SERVQUAL ZE& 55419 A&
AZ17100= 5}7417} kil A AsHAA 1)ED A SH(Physical
DA ZA (Reliability), 37§14 A3 2F8-(Personal

4)EAZ2 58 (Problem solving), 533

(Policy) & 57 Aholl 24 7]29] SERVQUAL HA=5E ¢l

aspects),

interaction),



ER7149] Mulx

B2E 1774 otolgle]l 117) oo|glE F7tsto] 7dsigict, oA
SR 9A] 7129 SERVQUAL 298 If|2 A3y et
Abfoll S3bE A A Aol dasith HE 2w/
of gt A= Churchill(1979)0] AAIgH HALE Wo| 2-g3tt,
Churchill u}AE FA471d (Marketing Constructs)& 243
7] S1et Aol 8HA 9] AAE AAlSHSIT), 1 AR AAE
HE )70 #9 A, AIRAE A, 3HlelH A,
HAE A 24, HdlolE =4, 6)41=/43 B2t DErA B7L
8)21 & & 7] & (Norms) | <ok, PZB(1988)=
Churchill(1979)c] AAE HE=AY HAES &85
SERVQUAL 3745 913t 57) 2H9] 227]) AR AR 1 %)
£ Hdsieith o] flolA i AR SERVQUAL A #9
AR 9 BRSNSkl thefeh Alddel 28417171 S8k
1991 o]l SERVQUAL A|3£9] A7} 9 A78A| A5 A5t
o] ¢S =T

Bienstock, Mentzer, and Bird(1997)= Gronroos(1983)7}

ZFA8}F 714E 2 (Technical Quality)® 7]%5Z3 (Functional
Quality)®] F9 ¥ 71s#d B 20FHd J5E 2445
¥ 22 (Physical Distribution Service Quality : PDSQ)
S FIE ARE el A5 EAGEARIAE T
AEEE ARG AE oA gy THE BE SEa
oz Holstglom 1)2A14 (Timeliness) 671 A&, 2)7H-A
(Availability) 571 A3, 3)2ZA(Condition) 47} A& & (& 3
T} ol ¥ 15719 A %5 7Hdsklct,

Mentzer, Flint, and Kent(1999)= PZB(1985,1988)2t

£ 242 93 A% Aol

& T 93

s

Bienstock, Mentzer and Bird(1997)7} Z2-8-3d Au] A4 A
F N RS BERAHIAEE A3 Al A8kl 97) A
o 2571 A5 A5 TSkt o5 44 (Qualitative)
A A5 (Quantitative) AHHES B3 ERAHIA
£ idsiiet v SR ERAHAS 3Eke
Defense Logistics Agency(DLA)Y] ZZE & S-A4% 02 137)
9] Focus groups o2 SFAHIA E4 tigt A4 &
TAE Tfolet & AFA HA

EE S
ofoldlE FE3IAth. o5 FEH ERAMHIAFE A3

=4 A&

DLA9| 16,920 1 AEE o= HEXARE AAlsto o]F &
a9t 5,531 AEAE W OR slo] BERAHIA 9] FAL A
£ &34t o52 ERAHIA F4E A DHEEA, 29F
AR, FEHET, HHAA, HF R, 6)FEEL, IF
5—573_, 8)?-—5%%“1 Al OARIAEHE FH] 9 FA L0}

Raﬁq and Jaafar(2007)% Mentzer, Flint and Kent(1999)
7F PRt = EHH]**Q %5 Y= 3PL *]*‘l 3’—7“501]71]

of ‘ﬂiﬁh m‘H Mentzer 0] AH&?
(Information Quality)® F=42HOrdering Procedures)o=

H 3. EXMQEMH|AEZE!(Physical Distribution Service Quality : PDSQ) X|&

Sub-scale

ltem

=
s
- >
r\l

?
Mot
flo rlo
N
—\L b K
<
>~
i)

ZRE:

(Timeliness) cTEAM Y RS

N i3
E] rlr

N

T FES ,:I_V ‘_1_4,6} /\]7}01 g}o}o} a};}

C T U FE R A7) Holol s,

714

a3 7
(Availability) AR ST

coln] 328 AEL

« 22 A 7 A1} Qlofok atet
- B 22 Fbele] A 7 1o
7714 2| A] QKRS )

© 7hg:8 A7} Qlolof Fhet,
AL A&H0E 7H8 AT} Glofok Bk,

o ghtt.
0 f-&-3171 18h el AL E 7FA1 AL Glofof Fhek,

TMRE

(Condition) . _5 AEL 24

FEE "o

o

« E 0] o] AR RS At HigEloof s,
EX! CRE 25 Aokjof dit} (%, FEH AEo] Exslof gt
b ok Apelz vhzrslolot dck

sAfslojof e}




94 Zo]'%ﬁ : :(1;1_9475)]

H 4. 28 MUIAEZ X|E(Mentzer, Flint and Kent, 1999)

Sub-scale ltem
Information Quality o A EA R} o] & 71537}
(3957 AR A
Ordering Procedures o FEAR}F G217
AR < TP} ol 81| HElEp?
< FEF el olEeE A4 gt

Ordering Release Quantities

e  ZojFEe) uhol ofel-g 2% et
e - Hazner R ofges A et
Timeli « ZEA7b} AR ERA7ke) 7o) A,
meliness [ = 2
) - 725 A|Eo] HAjof wakgi},

* Backorder® 1%t tf7]AI7ko] itk G=23tE o Aol 9l T

< FRY AT ABo| B2 2ABo] A9 glek
723 ok o opo] B2 ) A9 gl

Order Accuracy

= AslA
FE8E4) - TS A ET} O g EZo] £21 BHgo] 7o) g},
Order O * DLAZ 53 A3 il & 253k
o  DLAS 59 2351 Ajge] 7164 228 Baict
e S TR ABOI 1E Sl A B dovH ghett,
Order Conditi - DLAZ §3 =48 AlBol A9 &4 U4 eherh.
reer wonaion - DLA®] §AE Fo =t Ao] 79 £4:8 YA ket
Cp=l

7 2HRE Y AEY &0 A9 TASHA et

« FEEYA| gt 2ol 291 thg-o] 7hestt
o Z2EEAZof i3t gl Z2A AT} X*D*oh:}
ZRBoIZ|of 3l B AR}o] wiEEHeic)

Order Discrepancy Handling
CEEDEEE)

CHF BE AHS AT B0 4 ofsshela el
A WAy AR HgRol oja) B4} 2 shAs

Personnel Contact Quality o
CERAEIL AR A 4ol 5ol At

(QLIE k)

AJER2 271 Zb2) 9714 Hhol| it 54 A (Identification) &8 3lctal F451IL), Rafig and Jaafar®] 97+ Mentzer 5]
£ SleliA = 24 371 o4 ofoldl ] Zasih, E3 A4 = W BN AEE X2 HS gt A7 AL fle A
G5olAe 227 ARuF7E glsieh, whebA ﬂiﬁﬂ oA om|7} lekar g 4= Qlek, shA|E EAof A8 AE A
5ol o FAAA SR E7E Dasiet, AR oA 0|28 £7 | HojA o] AATE HuHA 2l 8PL AMIY] &
AR FEd7E Bidehr] gioll 7129 270 ofeldl oo  Ador dutslslrloll= A A
Dabholkar(1994)7} 7\¥et 748014, F=2ate] 74, *] Yol A= TPL(Third—Party Loglstlcs Aulagd S0
7F BY9E =8 5 0 AEE F71E Favt ol =4, 2 TR 7H2001, A, W aA), EFAlb L0 it 3
Al 5% BlAE(Likert) A=E B85t o= SHAY] 5 FoF ERAHIL A Q1A9] Afolof| gt A1(2005, MY
HE AT 4= onE 74 A SEohs Aol BiEsith, 4, $41%1 12005, AeA : 2006, AsFD), $AI HEjo] 5
A X327} Defense Logistics Agency(DLA)S] W2 & Au|A £ 9 Ztof o] st A7+2005, 4 9] 291), ©
ZEEFO| R H O A7 wizoll dRHAQl BPL A= iAol Ao &R AulA FE £4(2008, HEE, WE7), &
SHgst7lole AV Atk ol EREEE AMYER vofst vk AujaFe] Bet AH2001, AlgHY € 291), 34 ERSAF
7] Wizl Abdell E3be A 71 A w0 Aol Faskn £5] o) AfH|A A H7F A 2006, 5% 9 29), HEo]|gut
3PLelY HERS] - 7|1&EA(Technical Quality)2tl=  AHAEARYo] THNZTL Aolg 4 o wof v|xj= &3}
7|%5# 4 (Functional Quality)®] &85 918t A&E7do] o of T AFH2008, {FE3 9] 291), AT AH|AZH 7t

a



2577199 Al

1_?1_-_;<

T A712008, AF), 3PL 7199 EFAu|AEA T BAX
Yol FaARE el vAle 932008, Hrols) ol Xy
2t E3] AAE(2001) 52 “TPL(Third Party Logistics) Al
HlAEA S Wt A" S B3l 3PL AH|A Ak A
9 AHAEA B 9 A F oo n| A= Gk A4S HAlSH
Uk o2 ERUH Arhee AP WHRARE S6 671

O ApY} 44749] NEFESS A8 152 AKIRAE
#8l Brown, Churchill and Peter(1993)2} Bitner(1990)4+
Bolton, Drew(1991)2] dtolA AZFstd B4 (non-

< $13 A= el #3F AT

s

iarstgiet, 919] At = 3PL =YY 7] dAlollA AA]
AF2A 7HA7F A AR HgAE ofs F5 3
& Ao BHFORN A SFAHS FHR

sl7]olls M8/ IS AT ARE, 2R,
< ZHoly gude| Aujagde 4] Sl
13), 2831070 A1), 3)H=O7H A1), HA1=
), 5)FAG @A A1) 5of F 387 HHV\*X‘ AeS Nes
1] PZB(1988)9] ol A AAIE Al Ada) EAZ
A9z 2 0]0 0 x]/\]fg}

2 N2 O Mg A37h A8 5 lee

2ok

7]

0

Of

N

=
3
o 7]&

7
AR}

ful

difference score : 7|t) thH] Ax} A 24) HAS Agste] gk 27, ek5E, AW 7)(2008)= Churchill(1979)0l &J3)
3PL AEAAIE ol8ote B7|ed] A YA L AFEY Ak A S EE6ke] 5AE| A FokE flgt %%’\1
g T FAYE FEt0] 4059 HiEs UEote] 33RE 3 H[AEA SHARE LI olE2 SHAHIAE o8k
aioith. ol Folf 671 AHhQ 337 2ARFES A LSS AHARE e R AR E Alste] 12709 kel 12479 *ﬂ—r
2 Aol A= A9 3PL 5071 7194 Al 9= 31de w2 AiEslth ole2 I ERAHI A A Y RS
o s A WEoto] 2025 & 15875 3t & 2F4 o DANEE, AT F4, dAu| AT AR ERstal
2 DA, 2 AS/AAA, kA, DATUARIA,  E=EH FEES A 7HA Ao 247 AR,
5Know—how & 57§ AHH<] 257 AlF EFAHIAEE N #E
H 5 SRAMUHAZH i M7
HAERE THeL
AEFGA FEAO|27)7), BHjA 2B §oA] B AElo] AH XA L gy
Lalonde, Bernard J(1985) jﬁ' 143, F2AelE 717t R A=Y R, B AT HAA" Y &5, ol & A
o
PZB(1985),
Shirley A, Hopkins, Sadra Strasser,
Willie E. Hopkins, Jerry R. 84, AlFA, A, BRI B
Foster(1993),
Theodore P. Stank(2003)
Leahy, Steven E., Murphy, Paul R.
and Richard F. Poist(1995) RO AN, ERAE|AL WD 11]%4 RS BAkE AHIA AIFAY] AR P, AR e Al
Menon, M.K., McGinnis, M.A., H|A0 AlF SFARIA Q] tiA 2, ARAL] ThofA, HEA
Ackerman, K.B. (1998)
Bienstock, Mentzer, and Bird1997) | ZAA, 7HA, 24
Mentzer, Flint and Kent( 1999), AWEN ZEAZ ZDuzer A4 FRASA ZEEN ZBz Zodolxwal Au|AHd
Rafiq and Jaafar(2007), wa ’ ’ ’ ’ ’ ’ ’
0] 45(2008) o
Wl e(2002) 374, A&/AA4, W4, B, ARYA A, Know-how
2d&, Weg71(2003) o84, e, AlE, 34, 734
QR&-4(2004) s F4, FEEA, LA, w7
Z8%(2005) 34, de4, AEA, HEEY
A8]%1(2006) FBA, AS/AAA, v, B, ATUAelA, B84
AFE, FRl, 1571(2006) A, WA, ARA, AlEl, ok
DATEA oS AR, 2549EY] 4, 70847, Lead time®] 719, 249749 4 1 &
715, ke, A 71(2008) SARLO A2, AFES) 7HAY SR, i ARy A oA —|—c—4 ey, AfHadgEA S
8, IT A2E 58, 2249 M, 229 244
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3. A& Mtz AA

3.1 A& Adt 13 FA

A F7 o] 3t A= Churchill(1979), PZB(1988,1991),
Mentzer(1999) 5ol 283 leUH‘?z‘ HAE WO S7A
HAZZ O] Aol U I BRI 2, AE7E] oA
& Nhegato] S BRAR) % HHI*”‘ A e

o 7 AR AR chet g

194 .
AMu| g o] 28

EFAEAEAS Aoltt. PZB(1985)7F AAIHH
Hh O 2 FRAHAEE Aol gk Ay
T 9 B AR 9AE FEste] £ AtolAe ERATH

AFAE 0| FHoA] 2, AL Tl ¥R A 5] H)7
of o] 2 EFE9] A Aol AA 149 7|4z gt A
Al A ERAHAL FE 27 08 olgitt,

2 ©A @ 71& AH2FA(SERVQUAL) RS54l Aw 4
TolA A 2SR o] 27719 | B el
A ARSHL e ARE FIste] 1A ERARAEE ARS
st 77199 Afe = 39 594 Wel 27719
s 20 719 e i‘LHOﬂ Zl%ﬂ =2 =AU 71 &
now, g7 - 271/
10‘«1 ARE HIR 3p9lc}, E3t
NS Z7te U Fa
*@u&g 9Jat Hze]

177} Basich o)
NAEA

N
(UV)
=
N
jins

O
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=5
il
o
i—J
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olrt
o )h

fob o
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IE%
Eqﬂn
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et
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Hgoﬁﬂw
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o
f
fin)
=5
lo

ot 19 HAE Al DAL
(Accuracy), 3)7H4(Availability),
A4 (Visibility), 6)7F]/d(Valuability)

O} A FA EE st

Tlmehness)
HAZ A (Reliability), 5)7F
S 67 Ae] & 4470

3T 1 1 29AE A viE A9 B, A1 18
WS B3| floto] EFdd derkee S A% A
ARAE BT 12k A3 A2 ell= 3PL A7} 19120

%%Eﬁ),ﬁhz—?jxﬂ EE*WHOML& ), Bap o)
419, B DAEE 19084 A2) 5 ¥ 470 Holstgle
olo} MER 107 z4594 Bayle dIET 42 Boj2 &

AZSHE AE M Slol BARYL B A

= E%
FoE A7k dEs 9 24 Ax BAEE AAlst
T}

2 Mo ¥ Mo o

r
mx UE
)

(m

N

oH.

d

i

=

c

Lot
Jﬂ

El
¥

3‘%‘ s & 13%°] I8t

R

o}, o] Ea (& &} 2ol DHAA 67, DA 571, 974
41070, DA 1070, 5744 671, 671414 671 5 671 1l
o] 437} AHA £ AL,

3.2 A& 22t A

4 A 1~3EA oA T ERAEAEE
22} & AT Ak}, ERANAY 4 S A
Ao fgt 7|+ (Expectations)@ A1 (Perceived
Performance) 2 W] S48t} 7|k Aol tigt 4%

E2 SlollA A 671 249 4370 *ﬂ—rxlE% UM A8
stplen, 7tz Hiet A2 3, SRR l % =R

HAE7ES oz TE o= AT} 7]“41 9 g &
42 12 57 S o 2 5719 $ES
ZA510] A AAfol| A AZEAL ATel Qs B2
MRIAEE 52 %7P°}Ei Lyiss

Do 7|29 ATAEO|(PZB, 1988;

Bienstock et al., 1997; Mentzer et al., 1999)2| & 7E A] A

S TS FOJatA GHerh@) oA RE - Bl
@7 78 HEE AgSGor, FERTCR AR of

%’ 6_‘11—211, _/,\_5_7_’ _{ﬂfo]:y 12}/(1/2]3- 3 o gl 1:h:¥7]7} ﬁeg o
gA 5 7|ABES slo] AES BRI SAR E AEAE
PSR Bk AR7]7H 2008 10€ 2194 20084
119 219714] % & Holl AA A|Y=|glon] & 40055 viLst
o] 30555 B4t Bl AR BAT AR 1455 A9
st sk 717l 7199 155, R 4271 7149 1195, 121
71ef A W A F 5THRE R F579S Al
2 FEEE 247 32.2%, A7IAAL 20.9%, A48t 16.5%,
52} 8.7%, 71 A5 8.7%, 5% 8.7%, A%F 4.3% 0] ich,

Exploratory Factor Analysis)&
etof wheh FAE=7|drE—d1) o
o] AAIGH EFA A= GE DIk
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6. ZRAHIA B3 7424

R

2214

(Timeliness)

77“01 Yok Akl AdsHA 2 FAEIA 7|]10] die8taL JleAE watshe 71
FEHE Akl AlFol Alw) E=2kstojof deh (A =Ake)
ETAE (F2) W d&a7t A A7kl o)Fof Aok gitt. (YA d&a8)
@ EFAHIL 7199] il Azko] A dsfof Jho,
FAIEI D) o) AlES 2 ARl 2 sfjof Feh,
® 71822 FiAH| 20 ek Bar} o] FojA o} Firh,
©® =FAHI A 71902 AAG Y AR Q] AB|A 3 ghEsofof g,

32

(Accuracy)

n7jo] shs B5AIEIZ Qo] ohsh Aeks s Sayes A
© BRA A A0 20 AR eleler s (o)
@ SRAIF () o] 1730] AekaA) of ol o g,
© Y A5l Ao Esjelet pck (42
SR AEO) o] Hsfol s,
BFA|2 7192 HEAI0] AubEQ) Al A 55 ShEso} i,

ot

7]

e
FN

e

7H84
(Availability)

o] Pahs ERATHIA ol the) oA AHAe & 4 Ye e Bdete 71
@ 25 FAH 2 80 thgo] 7Fssiof gt
@ Rt = TR TS FHEIAL glojof Jitt,
A B o) E7E g stofof Fhek,
@ FE3 AL Q1S sk glofof sir,
® A=2Q] SFAHA FEsEe SRS glofof Frh
© 2429 SFAEA FEsEe SRl glojof Ttk
@ =FHRAILE Y] 27t B&o] 7Fssiof Teh
® 149} Yol et T2 these 2L 3l
© =FAEAA 9 A4E AlTsEE HAstaL glofo gt
© =FARIZ 71 9L 7H3 o) AREE QL A& 3 ThEstofof FiTh,

A=
(Reliability)

AL Aol the LA WEt Gl s AEE B VI
EFATHIZ 7192 A7 RS stal glofof itk

@ =FAHIA AL nAe) AfFUA ol 5 & ERstaL §lofof Fth

@ =FAHIZ 719 P A Q) MBI AE AlFstofof BTk

@ AF] A7t AAsHA| M| Eofof Fi,

® =FAEI2 719 A0S sk glojof 3t
ERAHA 719 SR g e skl gl

@ =FABIL 719 e ERAHA FEE ATD

® =FAHIL 7102 A48 & SHESEAL ]lofok %

© =FAHA 7192 1249 9 9 Q- vgE

© =FARIL 7192 A=< N9 Au] A —’T—Zr'—

I

[

7HA18
(Visibility)

B ZRAIL G A g AIFY) 355 7S FAE FE wAA ATE - e T
O =FARIA 7148 HEALEE 53 2R Al35 8 Hskal glojof gt
@ AIFY] EfrolFel e 40| 7Hsstolof Tk,
@ A g el it AAIRE Tefo] F—OMOk gt

ESRAHE 7192 AR R 5 3 Aol tidt tiAls e 2L Qlojof dttt
® =7 A3 gl g3t digt Ak %% P7P~°}°4°F g,

© S5AII 71918 7 0] AuHEIR) A 458 WEslolo st

7}214
(Valuability)

EiATHL F80] iZo] ste LR 71 A A AlTHAL A E Bdehe 1%

O BFAH1A 71%00] AFSHE Aula EA9) S30] 71317} glofo g
@ ERAHIA 71900] AgsHe AHIAEAY] 528 Ao Slofok B
® B R4 71900] Belshs Aadzol Adstolof g,

® BRAA 7]glo] THelsh A age] A astelof ek,

® SFAHA 719007 A2k Qi 7o) Aslolop g,

© BRAHIA 7190 714 0] ARl Al 28 WEslolok s
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7. 3ME 20

2
=

0%t

Component
1 2 3 4 5 6
g5 4 0.690 0.169 0.199 0.166 0.218 0.169
g5.3 0.665 0.232 0.163 0.185 0.293 0.060
5.6 0.664 0.215 0.230 0.216 0.355 0.116
qo.5 0.629 0.254 0.206 0.249 0.224 0.135
q6_2 0.579 0.256 0.289 0.103 0.437 0.128
ql.s 0.556 -0.031 0.310 0.220 -0.001 0.398
q6_1 0.555 0.280 0.362 0.279 0.318 0.033
qo_2 0.546 0.309 0.088 0.019 0.417 0.100
g5.1 0.535 0.287 0.316 0.099 0.342 0.093
q3.8 0.507 0.345 0.351 0.327 0.084 0.209
q3.1 0.490 0.396 -0.004 0.305 0.156 0.206
qd 1 0.473 0.289 0.452 0.184 0.073 0.267
q3.5 0.066 0.766 0.156 0.162 0.175 0.058
q3.6 0.244 0.653 0.331 0.256 0.139 0.140
q3. 4 0.225 0.641 0.220 0.143 0.194 0.307
q3.3 0.274 0.595 0.248 0.203 0.202 0.303
q3.9 0.408 0.560 0.319 0.142 0.035 0.156
q3.7 0.451 0.558 0.260 0.172 0.116 0.130
q3.2 0.419 0.537 0.136 0.325 0.168 0.209
q3_10 0.475 0.500 0.384 0.282 0.170 0.129
q4 10 0.361 0.213 0.633 0.244 0.340 0.173
q4.9 0.400 0.166 0.618 0.228 0.109 0.008
q4_6 0.033 0.379 0.589 0.100 0.261 0.288
q4 2 0.424 0.201 0.571 0.283 0.155 0.189
q4 8 0.286 0.406 0.553 -0.021 0.217 0.067
a4 5 0.023 0.283 0.539 0.171 0.394 0.259
qd 4 0.329 0.251 0.538 0.259 0.315 0.246
47 0.299 0.239 0.483 0.274 0.316 0.134
q4.3 0.47 0.208 0.473 0.190 0.112 0.354
q2.3 0.142 0.217 0.122 0.819 0.169 0.191
q2. 4 0.136 0.174 0.211 0.809 0.133 0.110
q2.2 0.107 0.134 0.196 0.704 0.060 0.362
q2.5 0.387 0.165 0.163 0.703 0.121 0.213
q2.1 0.354 0.200 0.082 0.681 0.037 0.208
q6.3 0.285 0.151 0.100 0.226 0.729 0.152
q6.4 0.284 0.099 0.189 0.240 0.728 0.181
q6.5 0.187 0.173 0.310 -0.047 0.637 0.163
q6._6 0.411 0.213 0.347 0.064 0.580 0.202
ql 3 0.110 0.168 0.145 0.315 0.159 0.745
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Design and Implementation of Business Rule for Efficient Dock
Allocation in Yard Management

Dong-Won Cho - Hyun-Jin Hwang - Young Hae Lee'

Department of Industrial Engineering, Hanyang University

In this paper, we propose a business rule to efficiently operate dock allocation in yard management. It is difficult
to search for an optimal operation method through mathematical programming because dock allocation in yard
management is NP-hard in the ordinary sense. Therefore, we apply a business rule, which executes the automation of
business operations, tasks and transactions that simplify and streamline current business processes, to dock allocation
problem. And that is implemented by YAWL which is a workflow language based on the workflow patterns. The

proposed operation methods can improve supply chain performance through efficient material and information flow
within distribution center.

Keywords: Yard management, Business rule, Dock allocation, YAWL, Supply chain management
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Status Review and Advancement Plan for Reverse Logistics of
Consumer Electronics Industry”

Tai-Woo Chang" - Hyunsoo Kim

Department of Industrial & Management Engineering, Kyonggi University

The recycling process of end-of-life consumer electronics creates a new supply chain for used-parts or recycled
material. In this study, we reviewed the status of management and operation of reverse logistics for end-of-life
consumer electronics and proposed advancement plans. We analyzed the management structure in terms of
regulations, information classification schemes and information systems. Also, we analyzed the operation structure in
terms of operational processes, facilities and operational methods. After evaluating problems and issues from the
analysis and the existing literature, we have commented suggestions for improvement plans for each structure of
reverse logistics used in consumer electronics industry.

Keywords: Reverse logistics, Consumer Electronics End-of-life, Recycling
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Inventory-Distribution Problem in Multi-echelon Supply Chain with
Mixed-Inventory Policy

Sang-Heon Lee'" - Jong-Woo Son™

‘Department of Operations Research, Korea National Defense University

" Logistics Command, ROK Air Force

We consider a logistic network where a single warehouse distributes a single item to multiple retailers. Warehouse
in the network participates in a fixed order quantity(FOQ) inventory policy with the factory and retailers join in a
vendor managed inventory(VMI) program with the warehouse, where the warehouse is responsible for tracking and
replenishing the inventory at various retailer locations. In this paper, we present a solution approach for the
inventory-routing problem. The inventory-routing problem is a variation of the vehicle-routing problem that arises in
situations where a vendor has the ability to make decisions are not allowed to run out of product. We develop a two-
phase approach based on decomposing the set of decisions. A warehouse ordering quantity(WOQ) and a delivery
schedule are created first, followed by the construction of a set of delivery routes. The first and second step employ
genetic algorithm. Our focus is on creating a solution methodology appropriate for various-scale instances.
Computational experiments demonstrating the effectiveness of our approach are presented.

Keywords: Inventory Routing Problem, Vendor-Managed Inventory, Genetic Algorithm

1. AE O EA0l AGUFVOR H1§ Ml nANE Fujs
g 59 o8 & glaBEY AR A% BN Ao

a0l v &S FAlsto] nA o 2RE Hdo LS olF 2 Qlth= AfAlo|t},
Ye Aol 7197899 Hkolch &3] ddf 7|99 et A2 (Supply Chain Management, SCM)2] &

F Corresponding author: Korea National Defense University, Susaek-dong, Eunpyeong-gu, Seoul, 122-875, S. Korea
Tel: 82-11-300-2374 Fax: 82-11-309-6233 E-mail: leesangh@kndu.ac.kr



128 o] A+ -

O

é
ot

o
ofl
i
3
ﬁn‘
ng
<t

pay
o
ol
fo
_o#
)
rir
pos)
tlo
r_
ﬁ
Jﬁ
2
_u
09)
a
=
=
_{
1o
m2

9]
]5 G}Z]”} W52 Ao 9
AY 4= EEM ZH(Moin and Salhi, 2007).
A ol g% Amjd F& A1 (Retailer—
Managed Inventory policy, RM)< 2 21%2Ql a1zjo]u}
W 7150l tisl 23o] BolA qlol saAke HIEYA W
thE 22450 disiAe did o So4S ASH] 3,
TaARE HIE A W 22E 7ol xAo] FAlE =442 &
G ALk at FHo Helo] Hglom, O] elsf 7199 ¢
Aol A et Afarnlgo] FEE gl A wgA da
e Asolehs 2Az UeA =l 53], 54k
SAZ vl ey mud, AxdAl AR SEAtE 22t
25 F29 Wso] S7Fke &A% AxHpullwhip effect) &
A FeARES 2 TAE0] FREA Rk RS eE Qg
AR oA oo it FHEE YIAA 7|UER stola
Hl B840 FaAkeds S FsHA THElth

T8 7159 ol tigh Zao] Al7|dd wet =g
SCMY 7Hdel 354 = AP (Vendor—Managed
Inventory policy, VMD)°] F=5A =3t} 3454 35
AR ARl VMIE 35A7F ARl AardAle] 215
ek g oA ® wekstal Afarel o] SRk A
off T 71olA Hdek 22 Aot EHH«] SHEAE &
FAE 9 535 satior Bufjste R 7k VMIZHE ol A]
A1 AAAZA 9 shtE Q1A whet, 11 #alo] B
=ox] 1 9Jth(Rusdiansyah and Tsao, 2005). ©|2|gF A1/
o] FAE= FFAR] VMI controller FE2 HujAlE Q] 2117
g, Ao AL FujA s FRACR st £
AE F w7 o Zﬂﬂg F|aslela FAlof HiSAFY A&
= o] $53E Yo RN T T 9 A 7t
A siEt. VMUHLE! & 53] 50719 “":L‘”Zﬂg 7H4 K-
Mart$} Fred MeyeroflA u]-¢- 540z ALt Fred
Meyer Z$-olle A7} 30~40%713F HAdtal, ALEZE0|
98%7A] Aok BIHE B THChopra and Meindl, 2001).

A 11/Buf 2F-e Federgruen and Zipkin(1984)2 A4S

AEH o

o

mka\

AJZO.2  Viswanathan and Mathur(1997) & 2+ Aull 2]
IHEFEFS FOQR A & 7]tﬂi X} %éé’é‘}%—‘é

22 L Aakstgl oL 2=
al.(1996) VMIF- AFOM Hl% Eﬁc@ %@#% s
B3t

Yokoyama(2002)= A7 0y 28 A6l ERFAH

=

b

o)
Exs

o A1/ 2u] FEA LA EFAE Y o A AR
s A4et7] 8 4 ¢ag]E(Genetic Algorithm,
GA)¥ random local search 3'H& AAsaL, 1E2007) =

HPAEATAAG A BRAE N AEEE §5 3
A e A s-uwm Bl 75 ot GA US4

U A RS e o
o m3e »_r&a}aauh

Bertazzi et al.(2002)% Rusdiansyah and Tsao(2005)=

sy st A s SA A AHe Ase
o a5 Anhy AR G4 A A Az )

SEg FulEs Ao 2N oo BAlS Theatsloitt
Campbell and Savelsbergh(2004)= IRP(Inventory
Routing Problem)%4|S decomposition 7i'd< o|-83}L, A

2= Z4A P (integer programing), AHEZ2TAALS &

g AE 7L 7k o] 8dte] A2EHT) o] o|% Bertazzi
et al.(2005), Jarugumilli et al.(2006) 5-0] GAATE AlA]

o v} Qi

AbedInaguid and Dessouky(2006)= VMI 2H4 2] )jaL/&
o ZAolA] 22+ T EE A 0] GAE o]-8-5to] A i
Al719} vljsES AASA ool savings ¥alE]E(Clarke
and Wright, 1964)& -850 7Y AFH2E AAsl= &4}
A oS et Breat vhe4(2008)= Hufolelo]
gigtehs HHO 2 GASF r-savings 71HE& 0|83t VMI 2H3
oto] kg 9 AFHE AY S Ajbetth T
Z70l| A”77E Qo) BE AvjR o] BPERRS YR HH

uﬂxﬂag} /\uHx47}_4 VMI ﬂﬁ
o el 208 e AL 29 g s BHo
2 Spgiek. el 3yt Buezke) Ay s Ans} A
B3] gk uepy & AT

T W%P"’ 7174 vzfv'-%‘:"ﬂ

=2
o
rr o
ot
o
=
S
=
2
o
1o
N

IEW Zﬂoﬂfﬂ #ﬂEﬁJ#?%ﬁP

o
— 3
J-Eq T2 Xﬂ"JﬁP‘ﬂE}. A daEES ‘E'JEH?ZP Eicy

=% Tord
7+ 7HA —E—Xﬂoﬂ/ﬁ 43 FA5E S Hol= wetie|Ag 7]
Hog /s ZA IRP #8358 A+ (Yokoyama.

2002, Abedlnaguld & Dessouky, 2006
¥, 20082 7 Aol YFH uh gk
=20 AL v Aok 2%ellAe i ZAof diet

| WF%, 2007, Hof



Holoh alg Selme e AT, JHAE GAS ol 9
SETAS AT 40N 2 meate) v YRS B
GA 457} 0 S| AR, Lol gt e A8 AN
B}, 23 AOlAE B el 43t 9 Al &ng B7te

F>
=
o
1o
do
)
rr
M
=)
=
_E
sl
N
AN
|o
fu
)
ach
_1

dr ot @
N
=
k1
ol
2y
mlo O_‘.
B>
=
i)
-~
FH
H
T
N
-1N
H
)
Kl
oxl
2
mb
N
op
e
Eul

HE2 2 BB VIS 7Y B A o]

< A k. o] AFEFE Aol ZHiAlE
ALfAHlE AaLggo] 710H) ol A gz Aol of
3t Hjgo] o] oA ER YA o2 AehErt, u2hA T
717 Fe] e AafAHe (ZHAE AR E X7

T Aol Hrt, A AifAHle 712 HHAE

2 A7)

ADHJHS ADHK*A‘

m‘l
oo | el | IR

o~ 2HiAE

‘-\
-

ADE7

TAAE AR ) FFALAIN AT - 2lEA 129

Jarglof sfg 7|zt F< FE8] BojEANEE FHAYILRA
o202 Ajtdrh, webA Tef7|heete] Al Al
< (el AR X (A 71 e g+ E) / 27F "k A
g apo. xﬂrs}o] 9lom el iUHﬂ e T 713k 18]
el w4
22 ﬂfﬁﬁ}. H% %T}*F~ O™ DI o] FH4HT
4 g 2wt eyt L

CER
I Retailer, i={0,-* R},
P Period, p={0,,P}
K : Truck Number, k={1,-- K}
RV : BujAle A 54
v FufAlE 18] 24|
LT: EHjAlE o] AuE 2 g ekl
r: —rHH’“ B2 0] 25H]
171708 Al ePE Al AL gA ]

H”Z7l P8 Ao A A alqA] ]

0: Eufj Al g

di: A1 ioll A j7kA1 & A Ad A ]
M : o} H(big) &

AR A
WoQ : 2HiAlE 18] =25
sz i3, p7] & H
i, p7|T AL
Ky s i3, p7] & 4%“
Ly kx}%kq B Ale ZHA] A Ak
b BEAR WA
1, gteF p7]of ZHjAlE o A F2o] EhAYshH
- { 0, Otherwise
1, Tkef A4 k7k A3
Jie { 0, Otherwise

o)A j2 o] &3t

3)

wHjAlE o] 2aE]g-2 9%t &

EAR RS A £
5] 9 ARGA], 200G A

R4AYERe Rejie 7
A W E ] A e W HEE 2 Bl

)



A WA Bedecomposed) WH B BHZHe A() 9 WHuI g3} MFHI§| H4sfolt)
o HPUFANE g BiE ] A 2ojge) 5 Sub-problem TR

QE 2ZA]7]7] Y3t 5|9} Aau]L-9o] 2 Aglo]r} K R
17] 13k Z5u]o} A 1] 4-9] 2] asto]r} i EIF B e )
li=1

p=1

1o

>~l

K .R R
SUb‘Dr2b|?m WH + VZ E E(dijxyiik)]
- K :

=1=0;=0
Min Y] [z, < (C¥+ WOQxr)] 0 Subject to
p=0
P R K
3, (T k) _Z.:;Jk_lyijk': 1 g=i =R 13
=1 Lt
Subject to S .
;jx=1  i=l,-R (14)
hy-y—RY > —(Mxz,) p=1,--P © 1=o:§1y”‘
R R K
b1+ (WOQxzy- 1)~ 3,Qip = oy L Xva=0 LR (15)
i=1,-R ®) < T B 16
P | o g}lyo,k 1 k=LK (16)
woQ=0,R">0 ©) o d ) .
“ gyl,k Divso= 0L iR L SR Il K (A7)
uom, x_ug)%% EZQ.py,Jk p=LP k=1,K (9

i=0j=0
< Tc k=1, K 19)

=2
o]
).
N
filo
o
-,
ofi
o,
rlr
1~
o
2o
_!>“ 1
rlr
Ehid
=
rx
i
1o

T H E2E RT BP9 H23 *‘(6)%VMIZW£/~} p’+R2y"" B=18-Rig-RiA 20

#u)-g3} £3u]9) Hasjoldt, H(13)7 14y wio] EAfsks axo diste] Fu4
2o Asksl= Al A(15)= =)=k VS| 5= A
Sub-problam BT B AT Aolck A5 A3 ol_ 3 ARl A gk 7
A 95 AR Aoju], 216/ BE Ape] FUH S LujAie]
Min 35 DH X 5 Uipe i+ Qi) © 2 gasre gom, qane AFs8Y A84S dehe A
+ Y NBxK,) 02 3 A Fo) EXT Folte the A Hol Depot o %
p=1i=1 drsjof Sk 4093 191 Aol F AAEFS Aok

Aol 41202 2 FEYR WS 912 Aek4olc,

Subject to ’ . } o
Lp-1+Q,— D+ K, =1, HFHor 2o i BYPE FHet £ AuAAS
i=1,-~R p=1,-+P () FAlH: BullEe] Hao) vigog sujge] 08 At
Lip-1+ Qi =8 i=LR p=L;P ®)  wEAE Aos BHHRL Bajaly FRulet p4ule A
Bo=0.fp=0 =R O sgam, 2oy Qg B2, Ay, sy
K, < (Bx D;,) i=1,.R p=1,",P 10 9oz mdd)

[,;20,Q,20K,20 W zggsegon et 28248 £AE NP-hard2

AL 2R AT2Z0] B Al Alojth A](R)e HA Sty VRPY 74 E43 495 A st NP-hard=2
a0 ARSEE Fol2 AT FUA] otz A o) HA S, A ARAR SA 23l RP S
Q= AujEe] AB|7 2 A ToET) A2ly|zr ok gz NP-hard & AHE5ttHRusdiansyah and Tsao, 2005). &

$EE 002 AT Aol H10/ 2 40pge) Azng Fygy =0l AT EC el S SvRiEE o S A
(shortage quantity}& A5z Aol AR SANER 7} AR A EAS 2hc o

A v REEY TRE) BHYR AU /IR0E 4opgy O WSO SIFSTI, 018 G NP-hard #4= S
@ e oke SRo T AeARs ol vuomn g PHOR AN £EFHE Aol @] e & dely
VMISH IRP 2ot Al & ezl A 714k, ofF £Ao]

B
1>

=

2]
el

A

e
=



Aot 55 Kol vEl F2] A8 (metaheuristic) 71 <] ahut
ol #4 LB GArE T8t A Al (near optimal
solution)& B A g2|Z el A7kl =&8 4 Q== S},

GAE =9 Aty ol A A} 440
2 gA7IMor uHA HAs7| o U BHEA ] (tabu
search), A1 EYC|E|E oJd®(simulated annealing)3} 2
o3l FA7Io] shte] diE 85kt Wl GA= H49]
A = o] Fol 7l off Hehe &-8-5h= Aolw o]t sl
AAdE I AR 0 HAYSS 485t AldiE 2AI7H

(parallelism)& Zr+= 714

N
©
_l
2
N
w=}
>
=
o
U
=
=
Az
=
>
off
ok
M
=
1o
Ml
~{
i
N
=
ofr

7] o3¢ }”4 AFFALPHE Z5Feto] 7Kgt R
(elitism)¥} B-EHH(roulette wheel) 41 A

= AA wAe} Mol 5 HAJRIT], o] 7] AEE Ay de vp
goz AFARY 278 499 #HA7 NNH(Nearest
Neighborhood)®W4]& o]&43 A% & Forward &
Backward %4 o|&sto] si5 HAgtch Aot H7he A
o] a7guiel WEH|E o] &sto] HAstn KMy} SHEH)
HAZ A8 IS AA wapet HolE A gt HukA
ol GAEAR= (T 2)%} 2t

3.1 A2 A (Inventory Policy)

i3
. EH%%XJE%—%E FEoR OIEOVE} &4 ‘?iZ‘ = =5
AlE o] 14 F272 Uetde, yoiA] 2 A7 s &
FAEA 2 2o HidEe ede & ’\UHZJ O 2 e
ks

g A, S 2, 571 ARZIte R M sEAe
oA 718 718 A7t 2, AEgEFol 200, A AR &
2k =717) 8091 Zhagt oflof wiet gt i) d¥ 7hsdt i (B

EF AL AR A FFAREelA 9] A1 - el
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GA Parameter® 1
¢ ‘ Inventory solution
Moz £7I5 A4 - * -
«Random generation ABHE 7|50 ¥M
l +Random & NNH generation
Z7I5H WM Improvement
* Update all Tables + Forward—-Backward
Fitness & Evaluation
Fitness & Evaluation * Minimize cost
* Minimize cost *
' NO A0j5495?
Selection
« Elte & Roulette wheel
¢ Selection
* Elte & Roulette wheel
Crossover *
« Partial arithmetical crossover
Crossover
i « Cyde crossover
Mutation ¥
* Reproduction & Up, Down

Mutation
* 2-point swap

'
o

YES

‘ Minimize Cost ‘

!

C

=
=

)

O 2. GA Eit

Dol uepdnt, ofd A

AR Rz}

of gt} RO A8 AT 0] | AFghA-E Al 7
A7IZE a0 Bxol @Rl Au|ASES Teste] ARAl
g Bl AEE 479 AAA ) 36l A4l met
AN FEFL [AFEH, AAA 525 3] AtoldlA] o]z
AL 2w [0, 2 ARS8 Atolel ¢loj
oz Ayt

3.1.3 71A

i7]3].] :[Z.A-LCL Egﬂ uH 7]‘*‘% H
of Hujago] TAE 3, 72
o 71Ee A ) A sy

o HA e oJaf 27,

TR (@0l et HrEF0) H A

W = =
1% 9 A jEgAs BT
7) woleale) 93t 4
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H 1, SERES o
Period Period Period vehicle routes
Retailer Retailer
1 2 3 4 5 1 2 3 4 5 1 01230540
1 23 | 41 | 37 | 29 | 31 0 500 1| 0 0 |500] 0 2 030
2 31 |40 | 15| 18 | 34 1 80 | 0 | 50 | O | 31 3 01234050
3 21 | 22 | 40 | 24 | 43 2 80 | 0 | 12 | 18 | 34 4 020
4 35 |19 | 26 | 19 | 21 3 40 | 40 | 70 0 5 0123540
5 40 | 33 | 21 | 28 | 19 4 80 | 0 | 19 21
5 80 | 0 | 43 18
(2) Demand of retailers (b) Inventory replenishment (c) Vehicle routes
314 J¥= Hrt 4 MY & Soi, FRA P12 Agto] 0.601H, P29 Agk2 0.47}
2 Aol e AT ey o] BT Ay Ew s wakdtel] ofsf AE AR 01 (1Y 3t At
w7k 2718 AL ol et AU EREO R 7 £
TR AYSER SRl Aok Frdaf] figelct. ) P 3a [14]6 | 57] xo06

At oA o] BT £ 2A-o2 STlA B
(elitism)& AME-3o] 71 22 )& AEs }3—’, U zl= 7149
A-gzof Hlgste] A7 AgE SES Fasts EEHH]

(roulette whee)'8-S &34t}

31533}

AuAE sk @Al Arator 23 FAUAE
ko] 73t g5 A8-E Hol7lof Al WA A o8
 BHHIZE S U8 L0 ol ol
wAEE aesto] (& )¢ 2ol = HlE o) A AT s 49
Y& #d4k& w2k (whole arithmetical crossover,

Michalewicz, 1994)9H-& ¥ F & A& A (partial
S gt QAs e 73t
W2 2| 2 A efjo] WA= F¢E
BA5}7) 9fsto] shbe] Ao o
EAY S = 0 g4l ZF EE AgHS 01} 1Ao] R
9= ATl Al@D)n 2ol A0 A9gtet, AR=(02)
Aol A 29} 1-29] 12|15 SHeHto] ARttt

arithmetical crossover)t
A ALl FAof 1o}
ohogt of 37k
gk

Fol1L

Or=AN xP; +(1I-N) x P 21
2 PEMEUR

A=0.9 |300| O 0 |300|-{]380| O 0 0
=06 | 34 | 14 6 | 57 56 | 14 | 57T | 9
A=0.3 | 51 | 35 0 | 26 38 | 6 1 2
=07 | 11 | 10 0 0 9 |10 | 27 | 26
=05 159 | 0 4 1 38 46 | 10 | 21| O

(a) parent1(P1) (b) parent2(P2)

P56 [14 [ 57 ] 9] x06

o442 14 ]2 | 37 |

a3 3, wAt off”

& s A HAE wEor 3
of Al 1A N ZufAlE =
574 7] 2ol thiet 2HE up

n} s ol Wk 4

ERiki]
A =4

lo ot

ol stel e %

7089 25 4
ol QA5 A S
ngks}7] 1 44§ Hd-‘iv} e o

rﬂé
ox

golch

3175ﬂﬁ¢-
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3.2 A=A Z(Vehicle Route)

3.2.1 77 9
7 2R 718 2oj SRS oo 78 AYHES

& DI} o] 33,

3.2.2 27) A

o FE sfito]l sk S ekl 994
(random) '3} ¥HA A (Nearest Neighborhood, NNH) %%

= Aol ARgT oA WS Fulgro] EAfste A o
HoE doHor Mul/udst= ZlolH, NNH WAl 2ulj=
o] EAfsl= U] amjRlE shut Aeet & 7 2Ask= &
ot} ApEgEe] Agtes 7t A

32374

shute] Az ol A ZujAlE e 7HE 7h7ke: A A WA
oF upz|et A2 YAl & Forward & Backward Wr4]of 2|
& 71 77k o g HeE A Y H= T E
A5 HoEr,

3.2.4 A= g7 4 AE

& QolAe Al el g o] SAge FollA A

Example 0[1]2]3][5]4]0]
[

. i MERF THE
e AhEE 0
XZah Otx2fol /x|

—_
nN
o

[

o[1[3] [ [2f0]
o[1[3] T4]2]0]
o[1[3[5]4]2]0]

2. Forward

3. Backward

4. 28nt 3% Hi=

12 4. Forward & Backward 744 219

E AuRAE ARk g A A M e A2 - Bl A 133

3.2.5 1A
AFA R A= F7| W2 cycle crossover)S 283kt o
Zheol ofsl] AEE 2719 A wigez A WA R )
A WA fAAEE AlAste] & WA FR(P)o] 22 917
op7bar, & HA R(P)9] s A9 HRE 7HA|aL
AR RE(P)E FoPhe IS WhEste] 7] =3
TR 1 % BR(P)EHH Cycledgoll A 3= AW
HI(P)RHE = ZFE A P RS Eefito}
(O)°] Bt (O™ 5)& afg A& oot

rlr mlm “u
s e (o

.|_,
ot

—Erﬂ

i

O

=0 l:l

!

ol
].

=,

step 1
P11‘2‘3‘4‘5‘6‘7‘8‘9‘10
e
Dk DDl

step 2

P1| 1 4 8 9 10

P2 3 7 2 6 5

or| 1 3 7 7 2 6 5 8 9 10
28 5. F7|wAt =it

3.2.6 W]

g9 JHAE vigo R sg 719 AA
AElato] SwapS sk WHAlS A
3

1[2fs]4]s]e 7] =[1]s]3[4]2]6]7]

J8 6. Swap SH0| HA

3273 By

ikﬂ%%kﬂﬂ S ko] 29pshe o] digt sfo] Ha
S ARl Al ARERRE 2ulRE HaA A5H0
2 Age] vug goto] 54 AR FM] AFEEE =
et g AR o] A7 E shbe] HRE Aot B 2ol
A olETE QIS T R upx|e] =gt BE s7t A
71 (feasible)sli7t & wi7HA] FHE3e,

{0
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4. A%

Az o A

A Qe GA= Visual C++E o|gsto] Fdatglon sig &
1EEe] H7HE 98 el ES ILOG CPLEX 9.1 o]43}
o] A&t BE AAALELE PC(Pentium(R) 4, CPU
3.00GHz, 512 RAM)llA] 4=3§ ¥t} ILOG CPLEX®| A3
A9 scaleo] AAH E Azt A o] £QFo]% HAHE
T 4 glong S ANt AgheitH4],

415249

4.11 23873

AT wE 209 DASAL B 30 D BY
£2 uhznl, 4ot BE 20j9 27143k 0
A 2 AR A sk A
(22)% olg3Hict

o

K2
> S

ol
-

d

= \/(mi -y + (Ij_ yj)z

HylAlg 13] =
A28 0.012 A3,
F4H|E= 130, 0.03, b2 ZzF Argeitt, 1)1 2eke] §=F
Aule} MEH|= 600, 30, 0.22 Astgith A7) gHe 7‘4
(2007), BF¥H(2008) ol A1~9~ Aag vpgo g Atdst
th GE 3 ¥ GE He S AHEEe A =8 Y
A vrerdict,

TRl 30, EHlE 0.1% &l HlHlsh

2GS, AngA] 2

32 j) l‘J

[

period
retailer

1 31 |42 126 |21 |20 | 35|40 | 36| 43 | 26
2 24 125 (44 |29 |44 | 34 | 26| 42| 23 | 44
3 41 |18 |41 |39 |28 | 17 |25 | 16| 26 | 31
4 32 (32 |21 |30 |16 | 29 | 27 | 40 | 44 | 27
by 30 116 |19 |24 |18 |38 40| 15| 41 | 31
6 24 135 |33 |17 |26 | 32 | 32| 42| 29 | 23
7
8
9

30 | 21 |27 |16 |42 | 24 | 33| 23| 33 | 34
42 144 |44 |21 | 35|26 | 28 | 27| 34 | 37
32|25 |33 |21 | 34|37 |25 30|40 36
10 19 | 31 |31 |40

38 | 44 | 27| 30| 41| 15

=35
# 4, AO4E QIR
location| 0 | 1 2 |3 |4 1516 |7 |89 10

X 50 |44 |73 |95 | 5 | 68| 68| 42| 81| 52|52
y 50 |33 | 11 |91 |93 |43 |60 | 84 | 41|98 | 59

# 0 : Distribution Center

Qas] 9 Bask e HelE s

s 2
H2 Foto] BRHoR Y B2 S

e AR A =
= HEEA G 59 o] Asielt.
H 5. GA Oi2tolg
parameter Size Qf Crossover | Mutation Ending
population rate rate generation
Inventory 200 0.5 0.5 300
Vehicle 200 0.8 0.2 300

41248483

(™ D2 GA 89 AL 2ol & Hl8 dolA
2719 si7F 543l 7H*4 d 12040 A - Fof 2F ¥, 3004
of ool & HA 7iA &, A 54 MU= s e s
= LB itk

GAE ol8sto] AM&3t ATk (& 6)3F GE Dol Fssict.
FEFWOQE 3459017, FH|-8-2 1,216.706(Z A &
u] 375.9, HlAIE AfAu] 137.26, o AagAH]
110,91, 2vfHEH] 0, A=Fage] 270, 2FFEH] 322.636)
olth. GAY| 52 H7Ieh7] s FE=FWOQ 38,459)& vig:
o= §g +2gE CPLEX 9.12 Zo|& A3} Fu| gL
1,144.006(E-e)AlE] S84 375.9, BuAlE] 2) 18] 145,82 Al
A Aaze) 98,07, Ari F4H) 0, AFaLAH] 270, AFHEH|
254.216) 0.2 AFEE 0. ALfAH] oA, A7-E GA 8
He 270, 5 BHlAE S At iz GRS o) AvfoR
O] Helg HhA g8 v HelfotaL o] F Agf Hufsh 4

4000

3500

3000

2500

2000
1 101 201 301 401 501

The Number of Generation

O 7. McHE 3ok
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# 8 CPLEXZ 0|88 mjngtz| Zut

eriodl 1 12 |3 |4 |5 6|7 |8|9]10 periodl 4 1o 13 |4 |5 |6 |7 |8 |90
D/C 34590 | O O O[O0 |0O0]0]O D/C 3459/ 0 | 0O | O O[O |O|O]O0]O0
Retailerl 130 0 | O | O 120 O | 1 |43 26| O Retailerl ({1201 0 | O | O |95 0 | O (105 0 | O
Retailer2 (130 0 | O | O |122] O |16 |23 |44 | O Retailer2 (1221 0 | O | O |104] O | O |109] O | O
Retailerd3 (130 0 [0 | 9 (11510 |0 | O |27 ] O Retailerd (59 | 0 (125 0 | O | O |97 | 0 | O | O
Retailer4 (130 0 | O | O |115] 0 | 0 |26 |27 | O Retailer4 (8 | O | O |102] 0 | O | O |111] 0 | O
Retailers (130 0 [0 | O |8 |0 |0 |22 |31 ] 0 Retailers (1070 | O | O | O [|93]0 |0 |72]0
Retailer6 (130 0 | O | O |109] O | 2 |29 |23 | O Retailer6 (109 0 [0 | 0O |90 |0 |0 |94 |0 | O
Retailer7 (130 0 [0 | O |90 | O | O |29 |34 | O Retailer7 |94 [0 [0 |0 |99 |0 |0 |9 |00
Retailer8 (130 0 | O |21 |130] O | O |20 |37 | O Retailer8 |8 | 0 (126 | 0 | O | 0 |126| O | O | O
Retailer9 (1301 0 | O | O (111 ] O |0 |36|36 | 0 Retailer9 |111 {0 [0 |0 |96 | 0 | 0 |106| 0 | O
Retailerl0 1301 0 | O | O |121| 0 | 9 |41 15| O Retailer10 |8 | 0 | 0 |122| 0 | O |{113| O | O | O
I 7. GAZ 0|23t xl2taz Za H 9. CPLEXE 0|8%t x1HZ= 2y
period Vehicle routes period Vehicle routes
. 0=5=8=2=1=0,0=4=>7=9=3=0 ) 0=1=2=8=5=0
0=6=10=0 0=6=3=9=4=7=10=0
9 2
3 3 |0=>8=3=0
4 0=8=3=0 4 0=4=10=0
5 |0=4=7=9=3=6=0,0=10=5=8=2=1=0 5 |0=1=2=6=9=7=0
6 6 |0=5=0
7 0=10=6=2=1=0 7 0=10=3=0
8§ [0=10=27=4=9=6=5=8=2=1=0 g 0=1=2=8=6=0
9 |0=10=T7T=4=9=3=6=5=8=2=>1=0 0=4=9=7=0
10 9 0=5=0
10

& Hol= WM, CPLEX+= 7] & o= A3 JohA4d-g=kat
7p7to] EuskA et GASL vl ato] FujAle| o Afargky} kst
A A Fulgko] o] oA FujAlE oF AxmfH of A a5-2]H]
zpol & HRlth o AEA GA sfo FH|E 1,216.706
CPLEXl| 9J3t 1|4 1,144,006 7|02 °F 59% 245 B
olt}, kAR CPU time2 GA7} 5sec, CPLEX7} 330sec ol

14x14 ol ZAA = M E AbEstA] Kol whet AAE
GA9 4352 ej&Ql Azt vlad 943t a5 A= 7hsdt
THESE gkek eEol2kal B7EE 4= Qlrh CPLEXE of-8-sto] A

X
25 S AR R R O U (E 9o Tk

4.2 gAY

4.2.1 4384
ﬂrﬂ*‘ 37

20

He A

rlo
B
=
i)

4 o} ALAES WA S
4 734, 7 el 4l 919k a7t o

EEEREE Eﬂo]ﬂ 2 GA J}EFUlEiE S FYsl.

4.2,2 4947t

% 21709 EA ol gk At g (&
A 90 wheh 240 vlE-g A
FE3, Ay oo ey 9
Zholl 8 4= 9lek, EejAlE FERFo] ARt vlE sk A
op et amg 257, 717k 25718 7|F08 1 ofsh FEek
Y2 3t of F4o] 8-S =
ojA gk HREAQl 2RO Hlfu 243hE AlEghe mrobst
ek, E3t 747 -ﬂ FH]-8-2 Hufalelet A, 2] FE)
Hjgo] §714 02 Agtste] Hje] ATt 7HH e X4 HE
o] A9l %\ﬂ 7)Esto] HEjAE7F Aok HEHE

1003+ e}, 4] 57}
s Sejle i

FH2E vlad] g2 Al

->.i’OH

& AABHAIRE, 1 ol = A

L

l

4y ol e ©

l
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2

>,
ro
b
of

H10. SiAd 2ot
D/C Retailer Total
Problem
woQ(time) wocC WHC RHC RSC VFC wWC Cost
14x14 3010(2) 662 151.38 216.645 0 480 736.649 2,246.674
3114(2) 682.8 219.88 219.945 0 480 758.474  2,361.0993
290(2) 718 213.9 202.89 25 450 672.833  2,282.623
16x16 4102(2) 880.4 323.51 325.89 0 600 885.029  3,014.829
3941(2) 848.2 219.81 257.955 80 630 861.602  2,897.567
2712(3) 903.6 219.44 303.435 0 660 988.72 3,075.195
1818 3286(3) 1075.8 266.52 330.285 140 750 1347.36  3,909.965
2094(5) 1197 295.87 401.04 750 1335.02 3,908.93
3456(3) 1126.8 287.89 317.475 690 103311 3,455.275
20%20 2075(6) 1425 227.98 417.255 840 1271.87 4,182.105
4066(3) 1309.8 269.1 429.795 10 810 1513.87  4,342.565
6169(2) 1293.8 603.48 443,955 0 780 980.606  4,101.841
2525 5100(4) 2160 606.86 641.595 50 1290 2085.87  6,834.325
3371(6) 2202.6 586.54 607.935 1020 1290 1977.26  17,684.335
5343(4) 2257.2 780.92 644.085 110 1260 2193.83 7,246,035
30%30 4565(6) 2919 559.89 972.9 140 1710 2802.23 9,104.02
6703(4) 2801.2 874.65 1046.84 0 1770 2795.19 9,287.88
3663(7) 2774.1 539.81 968.61 505 1710 3088.74 9,586.26
40%40 9160(6) 5676 1915.03 1752.52 160 2760 441454  16,678.09
5708(9) 5407.2 1135.51 1830.27 60 2730 4077.22 15,240.2
10562(5) 5431 2278.65 1846.24 75 2700 4110.85 16,441.74
& THE7F SRS wolE BA2I% = 42%)= Hole ut Aol AUAIA Aok amf oA o F4 Skt ZujAl

W, Al 82 whehe] 4H64% = 4
AR g &

BAIE) ek

5% Rtk whebA] g
3 ARE o)g3to] L)

BolAI] MM R0 2 Qls) Ao Rel g7t 371
e A9 Bl U9 AFYE 49 w30l Rena

L

AElo] A% 27k 2 A37) AR 7|2ARE F7HH0R 4 diyxeRs A9 Lo i ZolE nAH|E A
TS 49 ] gZHol| A 239 trade—off @ JS oo,
(2% 9= gAY Sus) Bst] g2 Zy|
4.3 N74= 24 fo tf3t Wizhe B4 AnE vehdic A7) aefs oA] A
£ vislo] w2 b go] Wiste el Aekgeo] 600(2 4
TP TANG At HaAlE ] LAWY ALE v 30)Y 1§ Hau g ATete, AYe AT WHE VY
o AggEno] et 28] e xAlls T BAS o] TAS S o 4 glth Ajekgo] ZolAw tio] 2}
ANEIT HZhE BAS 5t BA) S Al 2ol AR srego ey um Z7keto] & ujgo] UMk ARt
[14x14], 7]} QJFREL oko] oo} TG AR & & doy|n Hekgako] AUAA ANH &AL 4] jekegjos
A AL AL o] WS Eale] 2u|80) WgE B AFARE AT 5 AUk AL 2 2o A
e}, 7Hx] BAjolA] B Aok GA aHS Attt Au] 7223 FTL(Full Truck Load)o] om 7o) EAp420] &
a9y e @xﬁ%ﬁ%( NAAGAE] E6k sh W gjo] £ 7l°ﬂ Hwo}onl 2903 Hl Uaml g}, 371

[e]
s we Fu) 7l
Tz AR S eﬁm
o WgE Vyee] AL wo

off gt

FAH] 0.03)Y o 2|49 vl g-=

Ao} & Jﬂ% *I7Pxil°“‘°1W ZHris - %i% Aot} fiof
2 AL o2 714 A
wHfEol tiet AFEHEHE
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2,000

1,900

do

= 1800

o /
1,700 S

1,600

P /
n
Ko

1,350

1,250

400 500 600 700 800 900 1000

i
Ak EFAE S A4 FEFWoQ) 243 Aarde] U
AARE % Al A eSS AAskT. A

719 BAlE B oR th27] $i5) % el BEAl] die) A
oFEl GA S olgstol A o AT BejAlE 1A
wo, 2ud Anse § AeARs vad ge A g 2

Aol ZAkhe shE 2 4 e, HEo] Fujalg o A

T 4 ek, AFRA 2R Lo AT A |9k
Q-
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