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ABSTRACT

The value chain has been utilized as a strategic tool to improve competitive advantage,
mainly at the enterprise level and at the industrial level. However, in order to conduct value
chain analysis at the enterprise level, the client companies of the parent company should
be classified according to whether they belong to it's value chain. The establishment of
a value chain for a single company can be performed smoothly by experts, but it takes
a lot of cost and time to build one which consists of multiple companies. Thus, this study
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proposes a model that automatically classifies the companies that form a value chain based
on actual transaction data. A total of 19 transaction attribute variables were extracted from
the transaction data and processed into the form of input data for machine learning method.
The proposed model was constructed using the Random Forest algorithm. The experiment
was conducted on a automobile parts company. The experimental results demonstrate that
the proposed model can classify the client companies of the parent company automatically
with 92% of accuracy, 76% of Fl-score and 94% of AUC. Also, the empirical study confirm
that a few transaction attributes such as transaction concentration, transaction amount and
total sales per customer are the main characteristics representing the companies that form

a value chain.
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(c) Process—Centric: Automotive Hub Assembly [7]

(Figure 1) Change of Value Chain Analysis Result by Subjects: Automobile
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AAATARA = 719 2 A7F 2 E o S FE319 0 o] 2 dugE AYHSE AL
uith dlol8 7t A== FEl=, A uet L3199y 2 A HSES] dat AlxtaAd
o 19] AlFALEA dolel7F EAIS 4= ok gk 2441 Aol S|, A A4 =&Y
2 A A= ol g Al Ho|HZHE 71X Aol AL = §2 7| 855 <Tablel>°l A
AE 719 ES EReked AHE AR S4E Sl

(Table 1) Definition and Notations

7% Explanations Remarks
A Analysis Target Company Company ID
j Supplier of A Company ID
m Number of All Months in Analysis Period Units: Number
D Purchase Product of A Name of Items
t(5) Number of Transactions Between Aandj supplier Units: Number
t, () Number of Transactions with p item Between Aandj supplier Units: Number
tm(j) Number of Transactions Between Aandj supplier Monthly Sum Umtts;lgunnllber,
D, (j) The Date that ith Transaction Between Aandj supplier Date
S, (5) The Amount that ith Transaction Between Aandj supplier Units: ¥
S (9) Transaction monthly Between Aandj supplier Transaction amount Units: ¥
ST, () The amount traded in j for the ith analysis month Units: ¥
Veain) All of A’s monthly sales vecror, {S7;(4), ST,(A), ..., ST, (A)} Units: ¥
Vet Monthly Purchasing Amount vector with p item, {5, (p), S, ®),..., S, (p)} Um%%é)tgurmnber,
Gap of Between V., and Vy,, Measured on the same month, .
5 [ST,(4)— 8, (p). ST(A)~ 8 (p). . ST, (4)~ 5, (p) ) Units: Number
La(A), La(j) A latitude of business address, j latitude of business address Location
Lo(A), Lo(j) A longitude of business address, j longitude of business address Location
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3.3.1 AgHl=(Transaction Frequency)
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3.3.2 A FA(Transaction Amount)
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3.3.3 A#}=F7|(Transaction Cycle)
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A A HE12ge] 9 A T =
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3.3.5 A# A ==(Transaction Concentration)

At AFee 54 AdA A ek Azl
H&E AUls}htﬂ A=}t =255 A
of et oJEL=7t AXA = Ao A&,
F 719 3¢ *oi Aol 1 FFS AA |
TH30) #Hd 574 w7k 241 7194el AR
TE7F S 71geletd 1 712 At 3
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A (5= el
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3.3.6 =& %3} A4 (Product Concordance

Index: PCI)
B4 7199 mEFol AHeEE gAE ¢
F9| Ag-oll= o] 7199 wiE &Eol upet

(¢} .
wgjolo] et 4 4 giek Al AE 8

o] E et AREE = Al RSl
oy

Sales of A Company’s

Items of Synchronous Iltems of non-Synchronous
Phenomena Phenomena
PAD System

—— | s

SHIM Logistics Service

//J/ o

(Figure 4) Examples of Product Concordance and Non-Concordance
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Z] ] 1 = =i

ol ol A= AN FETF ATEEY

o R = A B8 oka] o) AleEE dy X

& AEA BE A 483 3A 2 Ave HANE B daeFel A4EE dHE
D Sup's Total Sales Amount concentration | Frequency | Cycle Latest 1% amount | Latest 2* amount e | Latest 12" amount Gap of GPS PCI
1 13,591,214,355 12,416,800 0.001 23 93 187,000 336,600 | 523,600 89 22 0
2 1,580,780,000,000 1,170,940 0.000 57| 19 6,630 19,900 19,900 74 244 0
3 2,210,780,000.000 385,000 0.000 1 0 385,000 96 7 0
4 1.815.408,204 1,056,000 0.014| 1 0 1,056,000 93 -4 0
5 61,756,363.692 183,947,500 0.018| 7| 30 167,200,000 2,791,250 - 93 26| 0
6 202,243,000,000 18,617,289 0.001 2 65 5,660,466 12,956,823 - 96 -1 0
7 109,947,000,000 | 4,653,139,790 0.042 68| 3 41,825,190 24,201,430 29,943,760 7 1010 1
8 130,213,000,000 26,997,505 0.000 55 37| 183,744 934,164 344,256 89 1340 0
9 1.235,120,000.000 968,000 0.000 2 90 440,000 528,000 - 89 21 1
10 40,950,029.779 67,000,000 0.006| 2 363 33,000.000 34,000,000 - 82 -5 0

(Figure b) Example

of Analysis Data
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Predict
7=l Y=0
Y=1 Number of Objects Number of Objects
e y=18&§=1 y=1&%=0
a— FP ™
Y =0 Number of Objects Number of Objects
y=0&j=1 y=0&§=0
(a) Confusion Matrix
Performance Index Equation
TP +TN
Accuracy —_——
TP + FN + FP + TN
. . FP + FN
Misclassification Rate —_—
TP + FN + FP + TN
TP
Recall = —
Recall TPLFN
Precision Preci - TP
recison = o —p
precision - recall
F1-Score TS —
precision + recall
FP
Fall-Out —_—
TN + FP

(b) Equation by Measurement

(Figure 6) The Equation of the
Performance
Evaluation Index
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