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Abstract

When it comes to the industry in the past, while the company forecasted the sales
volume of its products, most of them only considered the related factors inside the
company that affect the sales volume, ignored the other factors about the related
cooperated firms outside however. Thus it caused an imprecise forecast in return. If a
industry wants to take a advantageous position in the competed environment which is
frequently-changed and arrive the exactest goa in the field of forecasting its sales
volume, it must be in the angle of the whole demand-supply system, and share the
information of related fctors which are interrelated what has to be thought over on
the sales volume by the use of the concept of information sharing. Only in this way

can an indugtry forecast the sdles volume in the market more precisdly.

The ways this research evolves are divided into two phases. For one thing, it
adds on the concept of information sharing to analyze the industry . Besides, it use
Product Life Cycle to be the latitude, analyzing there are how many kinds of
strategies and characteristics when the transform and change of the certain product in
various periods, and make a through inquiry the factor that the two aspects, market
dimensions and producing dimensions, which influence the sales volume with each
other from among. The variable which prompts it to build ollaborative forecasting
model considers the factors on both market and producing sides. In addition, it is
reasonable and suitable to endow with different effect factors and producing strategies,

resulting in the whole sdes forecasting will be more suitable to the red condition.

The second phase is, when the correctness of CF which the industry established

is far from the error alowed unusual events happen ,this research makes use of the



disposing system of Case-based Reasoning, and goes with the use of Analytic
Hierarchy Process; goes through the way of inquiring experts to build up a pared
relative matrix. Finaly, making use of the pattern of similar mathematical
calculations performance and cases think tank, disguising the extraordinary events
happened, and providing the most suitable resolution in the shortest time to let the
decision-maker deals with them most timely, proceeding to the next step, it will help
the industry promote its advantageous position in competition in the intense-competed
and frequently-changed market, thus create the real win-win goals and prospects for
the cooperated industries
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1.1

1.2
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(market dimensions) (production dimensions)

1.3

1.3.1



1.3.2

CBR
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2.1 (CPFR)

2.1.1 CPFR
CPFR[39] Voluntary Interindustry
Commerce Standards( VICS )
CPFR
CPFR
CPFR
CPFR
(Vishility )
2.1.2 CPFR
CPFR[28]
Process model VICS CPFR White
paper CPFR CPFR



VICS
CPFR
2
CPFR
3

planning

forecasting

E-malil

Repl enishment
CPFR

CPFR



Planning

entify exceptions

6.Cerat Order Forecast
7.1dentify exceptions
8.Resolve exceptions

9.Generate Order

2-1 CPFR
2.1.3 CPFR
CPFR[39]
2.1.4 CPFR
CPFR
CPFR
CPFR



1 Inventory side

2 Process Efficiencies side

3 Revenueside

CPFR 2-2 CPFR

Efficiencies

* Storage Costs
* Financing Cost
* Obsolescence

» Promotion Efficiencies
8



2-2 CPFR

2-1 CPFR VICS
CPFR
10% - 40% 10% - 15%
0.5% - 2% 2-25%
[39]
2-1 CPFR
Benifit Range
Forecast Accuracy Improvement 10% - 40%
Inventory Reduction 10% - 15%
Searvice Leve Improvement 0.5% - 2%
In-Stock Improvement 1%- 4%
Sdes Growth 2% - 25%
VICS 1998
2.2.CPFR
221 QR/ECR
1 QR/ECR
QR Quick Response [40] 1986
OR
K-Mat Wamart
ECR Efficient Consumer Response 1992
ECR

QR/ECR
QR ECR



2 QR/ECR

1.

10

2.
4,
.
3 QR/ECR
QR/ECR
2-2
2-2
1.5%
4.1% CRP
Cross Docking

4.3%

0.9%
4 QR/ECR KSF




EDI
3.
4.
QR/ECR
5
ECR
ECR Master Data Alignment
2. XML
3. FMCG
EAN
2.2.2 VMI
1 VMI
VMI Vender Managed Inventory [37]
VMI
2 VMI
2-3

VMI
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VMI

( VM

2-3 VMI
1998
3 VM
[1] VMI

VMI 2-3 1
2 3

4. 2-3VMI

2-4 VMI
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3 VMI
Holmstrom[41] [1]  Robin[52]

(Universal Production Code UPC)

ISDN(Integrated Services Digita Network)
VAN(Vaue-added Network) EDI(Electronic Data Interchange)
(Bar coding) PC
2-4

URC

A 4

EDI

13
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2-4 VMI

2.3 PLC

(Product Life Cycle PLC) PLC[31]

(conceptual framework)

planning

2.3.1

E.M.Rogerg53] PLC
adoption theory
Innovation product
adoption process

Easingwood[33]
Plateau

PLC
PLC
strategic
PLCforecading
PLC
) ( )
diffuson and
diffusion process
end user
sales history
Accelerated
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Penetration Sow Uniform

Uniform Fast Uniform
Late Rush Delay
Low Priority PLC
2-5

2.3.2
Kotler [48]
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2
1.
1 Smallwood[59]
2 [15]
Roger [53]
2.4 CBR
24.1

Case-based Reasoning

16
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Kolodner[45] CBR

a &~ W DN P

2.4.2
Bradley[ 25]

1 (Case Retrieval)?

17



(index)

(Case Adaptation)?

(Evauation)

CBR
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2.4.3

CBR 1970 1980
Roger Schank
(cognitive science) 1990

(expert system) (machine learning)
CBR
1. Jeng
Jeng[45] 1995 CBR
(indexing) (retrievd)
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Ellram [36]

Jeng

2. Virkki-Hatakka[62] ?
Virkki-Hatakka ~ CBR
(development part)
(application part)

Virkki-Hatakka
3. Shin&Han[58]

CBR
GA-CBR

CBR

(machine learning) CBR Shin& Han
(crossover)
(mutation)



1980

1990
2-1 1980
1990
2-5
PP 1980 Terrorism Story understanding/learning
MEDIATOR 1985 Mediation Case-based problem solving
CHEF 1986 Cooking Case-based learning
HY PO 1987 Law Case-based reasoning
CBD 1988 Machines Case-based diagnosis
TRUCKER 1988 Scheduling Furdidtic planning
CYCLOPS 1988 Landscaping Desgn problem solving
JULIA 1988 Cooking Andogicd reasoning
PRODIGY 1988 Algebra Derivationd andogy
CBR shdl 1988 Toal Programming shell
CHSEY 1988 Medicine Reasoning about evidence
CBS 1988 Puzzles Case-based search
ANON 1988 Proverbs Indexing prototypical cases
TA 1988 Programming Case-based learning
ROENTGEN 1989 Medicine Case-based learning
PHI-PSI 1989 Protein structure Memory-based planning

21




OGRE 1989 Tool Reasoning shell
VY 1989 Medicine Case-based diagnosis
SMART plan 1989 Scheduling Resource dlocation
SWALE 1989 Post-mortem Case-based explanation
CADSYN 1991 Desgn synthesis Case-based reasoning
CLAVIER 1992 Autoclave loading Case-based reasoning
VMS 1992 Technica design Case-based retrieva
CBR 1993 Wastewater trestment Case-based reasoning
MODELER 1993 Formulation Case-bhased planning
2.5 (AHP)
25.1
(Analytic Hierarchy Process) Thomas L. Saaty[55]
1971
AHP
Hierarchical Structure
2.5.2
AHP[6]
AHP
1
2. (Independence)




4, (Pairwise Comparison)
(Positive Reciprocal matrix)

2.5.3

1983

3.AHP

2.5.4
AHP

(Ratio Scales)

(Trangdtivity)

Narasmhan[50]

AHP

AHP

(Ratio Scale)

(Normina Scales)
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AHP

Al

Bn

CC B O Cn

A AN

2-7 AHP

Cl C2

n(n1)/2

W1

Cn

w2

nxn

Cn

5(5-1) /2

=10
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1 (Vata)/2 Kk

Satty[56]

1 NRA Normalization of the row Average

2 ANC Average of normalized Columns

A
llgéAij;
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3 NGM Normalization of the geometric mean of therows
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| =n C..=0 C.l.
Cl. 0.1

randomindex R..

(consistence hierarchy ratio, CHR)

d &
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AHP
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(3.2.1)

(3.2.2)




3.2

3.21

CF



3.2.2

31

VICS

1998




XML

CF
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EDI

CF

POS



3.3

VICS[19] The

Voluntary Inter-industry Commerce Standards
Callaborative Planning, Forecasting, and Replenishment,

CPFR
CPFR

VICS
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2. I dentify Exceptionsfor Sales Forecast

3. Resolve/Collaborate Exceptions for
Sales For ecast
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2. (Market segmenting variables)
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1. 1 introduction
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5. 5 (decline)

3-15
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3.4.3

3-16
1. 1 introduction

51






2 rapid growth

A 4
A
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4.2

42.1

4-1




4.2.2

nonstatistical
method Intuitive method quality method

statistical method quantity method

61




4-2

[17]

method time series method
4-3

4- 3

62

[22]

causal




Dephi method

market research

pand consensus

visonary forecast

history analogy

judgmental forecasting

regresson model

econometric model

input-output model

economic input-output
model

business indicator

moving average




exponential smoothing
X—
census
Box-Jenkins
81 p20-22
4.2.3
1. Artificial Neural Network
1
2 [8]
ARIMA




Dantag[29]
(feed-forward neurd network)

Lan[18]

BPN
[14]

BPN

[16] 7
B/B Book-to Bill Ratio dR
[12]
16
2. (Grey Theory)
1 [21] The Control

Problems of Grey System




[9]
(Grey Generating)

(Grey Relational Analysis)

(Grey Modd)
(Grey Differentia Equation) (Pseduo
Differentid Equation)
(Grey Prediction) GM(1,1)

(Grey Decision Making)
2 [4]
(Multi-Input) (Discrete Date)
3 45
4-5



Deng e d. GM(L,1)
[31] GM(L,N)

GM(L1) GM(LN
(8] (L1 (LN)

[2]

GM(1,1)
[11] GM(L,1) GM(L,1)
GM(1,1)
[3]
Fuzzy Regression Analysis
1 1980 Tanaka et d. [60] Zade

Possibility Distribution

Tanakaet d. [61] Probability Theory
Possibility
2
Robust
3 Chang[27]
1. Minimum Vagueness

67



3.
Maximum Likelihood



4.3

43.1

4.3.2

69



4.3.3

[13]
Jan Rao[42]

70



[18]

4.3.4
Asker[23]

Kotler[47]

71



Kotler[49]
Campbell Diamond[26]
1.

Dunn & Barban[33]

Guadagni & Little[38]

72



4.3.5

Fogarty[37]
Davis et a.[30]
4.3.6
Porter[51] (value chain
SCA

Rosonbloom  Anderson[54]
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4.4

Aulakh  Masski[24]
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44.1 CBR

2 3
6
4.4.2
1. J. Kolodner [45]
CBR
2.
qw sm(t!, F)
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aw
i=1
n W
f.l
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5.1

5.1.1

2001

[7]
IDC(International Data Corporation)
1998 8977 2001

12.6

78

12699

1998



1551
2-1)

5.1.2

5.2

2001 2337

IDC

[4]

6-8 CPU

Analysis Hierarchy Process

9
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AHP
Saaty[55]
9 51
5-1
1
3
5
7
9
24,6,
Satty 1990
AHP
?
42
5- 2
1 0645 | 0589 | 0689 | 0.727 0.698
1.550 1 0895 | 1254 | 1.045 1.147
1698 | 1.117 1 1.458 | 1.347 1.461




1.451 0.797 0.686 1 0.984 0.879
1.376 0.957 0.742 1.016 1 1.114
1.432 0.871 0.684 1.138 0.898 1
5.2.2
4-2 Satty[56]
Normalization of the
Geometric Mean of the Rows
1
?|8 O
é &; <
W.= j=1 4]
i 1
n el OF
502,
et g i j1 2 n
4-2
4-3
53
5-3
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6 2 1 3 5 4
5.2.3
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81




AHP C.R.

(Congstency Index, C.1.) (Consgtency Ratio
CR) Saaty[56] (CR) 0.1
[
C.l. = —m
n-1
[19] (Random Index RL.I.)
Cl. R.I.
(C.R) C.R. 0.035
0.1 Saaty[57]
5.3
0 1 0.0
1.0 54 55
5 4
1.00 0.49 0.58
0.49 1.00 0.37
0.58 0.37 1.00

82
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0.74 0.38 1.00 0.57
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1.00 0.78 0.48 0.41




0.78 1.00 0.62 0.76
0.48 0.62 1.00 0.71
0.41 0.76 0.71 1.00
58
1.00 0.48 0.39
048 1.00 0.75
0.39 0.75 1.00
5-9
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( ) 1.00 0.59
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54 _
0% 100
54.1
510




5-10

3.8 29 8.1

8.8 1.2 7.0 8.0 7.9 7.0 8.5
0.7 20 7.6 8.4

7.1 6.9 5.0 7.3

8.2 1.2 6.1

8.3 74

5.4.2

0117xs m(fl' ,flR)+ 01845 m(fz' ,sz)+ 0217 >Gim(f3' ,f3R)+ 0153>Gim(f4' ,ff)+ 0166 >Gim(f5' ,st)+ 0163 >Gim(f6' , fGR)
0.117 +0.184+0.217 + 0.153+ 0.166 + 0.163




sm(f,', £,%)

€1.00
88 29 81 .49
.58

049 0580 63.10

u u
1.00 0.37@><gz.4@
037 100H 8.4

€1.00 0.49 0.580 €3.8u

§058 0.37 1.00f 88.1f

sm(f), £%)

I 6381 4.00 049 0.58) .10
@8 29 B1PE049 100 037291 24 B4 100 037724y
f058 0.37 100f 8.4

400 085 073 014 0.62 007 0.35) é850
985 100 065 022 058 012 023 e7.4(J
€73 065 100 063 092 021 0233 egg
88 72 70 80 79 70 85014 022 063 100 088 0.74 051{e83(
D62 058 092 083 100 024 059 84
€07 012 021 074 024 100 0.810 €744
@35 023 021 051 059 081 100§ §884
€00 085 073 014 062 007 0350 éB8U €00 085 073 014 062 007 0.350 850
€085 100 065 022 058 012 0.3 &2y 085 100 065 022 058 0.2 023 &.4
€073 065 100 0.63 092 021 ozzﬂémﬂ 0.73 065 1.00 0.63 092 021 022U esgu
\[@8 7.2 70 80 79 70 85§14 022 063 100 088 074 O05L06BO(IERS5 7.4 69 83 84 7.4 88014 022 063 100 088 0.74 0.510%8.30
9062 058 092 088 100 024 059”‘*79u 062 058 092 0.88 1.00 0.24 05933343
6007 012 021 074 024 1.00 081U e70u 007 012 021 074 024 1.00 0810 €7.40
80.35 023 021 051 059 0.81 1.005 2855 035 023 021 051 059 0.81 1.003 gs.sﬁ
H | R
sm(f, %)
€100 025 0.74 0680 é6.80
. _S.25 1.00 038 069u essﬂ
€67 90 7.6 8.4p<€
€.74 038 100 057u €7.40
$68 069 057 100 Ea.el
€.00 025 0.74 0.6801 €6.7U d4.00 025 0.74 0.680 &.8u
‘3025 1.00 0.38 069“ egou 3325 100 038 069U€‘88“
,’gG.? 90 7.6 84p% Ug68 88 7.4 889><
€074 0.38 1.00 057u e76u 0.38 1.00 0579 @749
0Ué _u
@.68 0.69 0.57 l.OOg é8.4g %.68 0.69 057 1.00Q &.8(

sm(f,, £%)



€.00 078 0.48 041} .90
.78 1.00 062 076} &7.7¢
g1 69 50 7.3p€ ug " u
€.48 062 100 0.710°65.40
41 076 071 1.00§ &350
€00 078 048 0410 é7.1U @.00 078 048 0410 66.9U
.78 1.00 0.62 076“%9“ §‘078 100 062 0.76; 7.7
J§71 69 50 7.3€ Ug6.9 7.7 64 8.5p€ e U
€0.48 062 1.00 071u e50u eo48 062 1.00 0.710°€6.4U
041 076 071 100§ &34 @.41 076 071 1004 §8.54

sm(fy, %)

B2 6.2 7lg><é048 100 0.750x57.30

(-II.OO 0.48 0.390 &.90

.39 075 1005 3775

€1.00 0.48 0.39u é8.20

JiB2 62 733848 100 0750860 73 77p.a8 100 075%E7.3
g)sg 0.75 100y §7.1§

sm(fg, f§")

[8.3 7.4]x

€1.00 0.48 0.39u é.9u

@39 075 1OOH 3775

6.00 0591 04
%50 1.004%7.4

.00 0.59068.30
V[SB 74 €0.59 100”374L<'

5.4.3

{8.0 74]

0.9763

87

61.00 059ue80u
59 1.00887 .41






6.1

CPFR

(market dimensions)

(production dimensions)



4. CBR

PLC

CF
XML

6

17

AHP

PLC

UML



91



10.

11.

12.

13.

14.

15.

87

26

VMI

1993

2000

1997

1982

3 1997 pp.525-556

1998

1998

1995

1997

2000
67

92



1999
17. 65 A 73 12

18. “ )
1996

19. “AHP ”
27 6 pp.5-22
20. 85
21. 89
22. 81

23.Adker, D., “ Toward A Normative Model of Promotional Decision
Making ,”"Management Science, Vol. 19, No. 6, pp.593-603, 1994.

24.Aulakh, P. S, Massaki, K. , “ Antecedents and performance
implications of channd integration in foreign markets’ . Journal of
International Business Studies, 20(7), pp.145-175,1985.

25.Bradley, P. A. “Business Applications Knowledge Engineering
Systems’, Case-based Reasoning, Vol. 37, No. 3, 1994.

26.Campbell L.  Diamond ,\W.D, “Framing and Sales Promotion” : The
Characteristics of A Good Dedl. , Journal of Consumer Marketing,
Vol.7,No.4, pp.25-31, 1990.

27.Chang, P.-T. and Leg, E. S., Ranking of fuzzy sets based on the
concept of existence, Computers Math. Applic, 27, pp.1-21, 1994.

28.Cooper, M. C., Lambert, D.M.& Pagh, J.D., “ Supply Chain
Management: Implementation Issues & Research Opportunities’, The
International Journal Management, pp. 1-19, 1998.

29.Dantas, A., K. Yamamoto, M. V. Lamar, & Y. Yamashita, “ Neural
network for travel demand forecasting using GIS and Remote
Sensing”, |EEE proceeding, pp.435-440,2000.

30.Davis,R. A. , Markland, R. E. and Vickery, S. K. , “ Operations
Management , ” 2nd , South-Western College Publishing , 1998.



31.Deng, J. and Chen, M. “ Essential Topics on Grey System: Theory and
Application”,1998.

32.Dhalla, N. K. and S. Y uspeh, “ Forget the Product Life Cycle Concept”,
Harvard Business Review, pp.102-112, 1976.

33.Dunn, and Bartos, “ New Perspectives, New York American
Association of Advertising Agencies’, Advertising and Consumers,
1974.

34.Easingwood, C. J,, “ An Anaogical Approach to the Long-Term
Forecasting of Maor New Product Sales, ” International Journal of
Forecasting, forthcoming, 1987.

35.Easingwood C. J., “Product Lifecycle Patterns for New Industrial
Product”, R& D Management, 1988.

36.Ellram, L.M. and Hendrick, T.E., “ Partnering Characteristic: A
Dyadic Perspective,” Journal of Business Logistics, Vol.
16 ,pp.41-63,1995.

37.Fogarty etal.,” Production Inventory Management ”, South-Western
1991.

38.Guadagni, P. M. and J. D. C. Little, “A Logit Model of Brand Choice
Calibratedon Scanner Data , ” Marketing Science \Val. 2,
pp.203-238,1983.

39. http://www.cpfr.org/

40. http://www.roundsway.com.tw./
41.Holmstrom, J., “ Implementing Vendor-Managed Inventory the
Efficient Way, ” A Case Study of Partnership in the Supply Chain,
Production and Inventory Management Journal, Third Quarter, pp.1-5
1998.
42.Jain, D.C., and R.C. Rao, “ Effect of Price on the Demand for Durables
Modding, Estimation and Finding,” Journal of Business and Economic
Satistics, Vol. 8, pp.163-170,1990.

43. Janet Kolodner, "Case-Based Reasoning”,Morgan Kaufmann
Publisher, pp.355,1993.

44. Janet Kolodner, * Case-Based Reasoning” , Morgan Kaufmann
Publishers, 1993.




45.Jeng, B. C. and Liang, T. P., " Fuzzy indexing and retrieval in case-
based system, ” Expert Systems with Applications, Vol. 8, No.1,
pp.135-142,1995.

46.K olodner ,J, “ Case-Based Reasoning” , Morgan Kaufmann Publishers,
Inc., 1993.

47.Kolter and Armstrong , “ Anaysis, Planning, and Control” , Marketing
Managemen, 6th edition, Prentice Hall, 1988.

48.Kotler, Philip, “ Analysis, Planning, Implementation and Control” ,
Mar keting Management ,7th Edition , New Jersey ,1991.

49.Kotler, Philip, “ Analysis, Planning, Implementation and Control” ,
8th Edition , New Jersey,1994.

50.Narasmhan, R., “ An Anaytic Hierarchical Process to Supplier
Selection,”Journal of Purchasing & Material Management, Vol. 19,
No. 1, pp. 27-32,1983.

51.Porter, M. E., “ The competitive advantage of nation. New York”: The
Fress Press, 1990

52.Robins, G., “ Sailing into ECR Uncharted Waters, "Sores, Vol. 76, No.
10, pp. 43-44, 1994.

53.Rogers, E. M., “ The diffusion of Innovations, New Y ork” The Free
Press, 1962

54.Rosenbloom, B., Anderson, R. , “Channel management and sales

management” : Some key interfaces. Journal of Academy of Science,
13(2), pp.97-106, 1985.

55.Saaty, Thomas L., “ A Scaing Method for Prioritiesin Hierarchica
Structure,” Journal of Mathematical Psychology, Val. 15, No. 3, pp.
234-281, 1977.

56.Saaty, ThomasL., “ The Anaytic Hierarchy Process, ” New Y ork
McGraw-Hill,1980.

57.Saaty, Thomas L. and Luis G. Vargas, “ The Logic of Priorities, ”
Boston: Kluwer-Nijhoff, 1982.

58.5hin, K.S. and |.G. Han , “ Case-Based Reasoning Supported by
Genetic Algorithm for Corporate Bond Rating,” Expert Systems with
Applications, Vol. 16, pp.85-95, 1999.

9%



59.Smallwood, J. E., “ The Product Life Cycle: A key to Strategic
Marketing Planning”, MSU Business Topics. Vol.21, 1973.

60. Tanaka, H, Ugima, Sand Asal, K, “ Fuzzy Linear Regression
Model,” : International Conference on Applied System Research and
Cybernetics’ , Mexico key to Srategic Marketing Planning” , pp.
12-15, 1980.

61. Tanaka, H, “Linear Regresson Anaysis with Fuzzy Modd,” : |EEI
Transactions on System , Man, and Cybernetics, Vol. 21, No. 6, pp.
903-907, 1982.

62.Virkki-Hatakka, A. Kradawski, T. Koiranen and L. Nystrom,

“Hybrid Fuzzy and Neura Adaptation in Case-Based Reasoning
System for Process Equipment Selection,” Computer and Chemical
Engineering, Vol. 22, pp.S997-S1000,1998.



97




VMI

Max-Min

10




12

13

14

15

16

17

18




19

20

100




04 23594319 131

101



< o O A

102



Sety 1990

0.0 1.0

103



104




105




106




