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D 2 180
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A D 180+180 B C 200+200 760
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2.8  

(Nalebuff, 2003, 2004; Eisenmann et al., 2011)  

 

OS

Mac iPhone/iPod/iPad

iTunes AppStore

 

ODX3

―

―

 

(a) (b) (a)

(b) ±

 

 

                                                   
3 Open Diagnostic eXchange format 2000 ASAM ODX version 1.2  



 51 

2.8.1 :  

Eisenmann el al.(2011)

(Platform Envelopment)
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(b)  

(c) e 1 2 f 2

(a) (c) e

f f

e

1 2

(a) 1 2 (c)

e 1 2

f 2

1 2

f 2

α  

(c) p e f p

e f f p

 

(a) f (c)

e 1 2

1 2

1 2 (c)

e
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2.8.2 : i  

―

A B

― ― entry deterrent effect Nalebuff, 2004)

defensive bundling
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Nalebuff(2004)
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 2.13  

 

 2.13 ―  

 

2.10.1 i S e aMc 

1 2

1 2

 

1,2 1 2

1
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(b)$ $
(Pb=1)

1
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0
0 1.00Pe�

1

2

0
0

(c)$ $
(Pb$<$1)

1.00Pb�Pe�
1
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0
0 1.00

(a)$ 	

	 $ 	 $ 	 $ 	 $ 	 $

1-Pe�

Pe�

Pb-Pe� Pe�

1-Pe�

1-Pe�

Pe�
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1.00



 55 

!!!! = 1 + ! !! + !! , ! > 0 

 

1 2

(Nalebuff, 2004:pp.178) 1 2 Pb

Pb’ (1+

g) V P

 

 

!! = !! + !! 
!! = 1 + ! !!!      ! > 0 

 

 
 2.14 ― 

 

! = 1 ! = 0  

0 < g <1

(c) (d)

1

2

0
0

(c)' '
(Pb'<'1)

1.00Pb�Pe�

	 ' 	 '

1*Pe�

Pe�

Pb*Pe� Pe� 1

2

0
0

(d)' '
'

'

'''''''Pb(=1.00)P’b�Pe�

	 ' 	 '

1*Pe�

Pe�

Pb*Pe� Pe�

Pb'='(1+δ)P’b,'δ'>'0'

'
(Pb) '

'
(P’b)'

'

(1+δ)'
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― 1 2 1

2 ≒  

g Pe

― Re Re

±

 

 

2.10.2 i  

 2.13 P!
P! Re ±

2 Ri|entry

Ri|noentry  

 

 

R!|!"#!$%&  

R!|!"#!$%& = P! 1 − P!
!

2  

R!  

 

R! = P! 1 − P! P! − P!  

 

Pe R! P!
 

 

1 − 2P! P! − P! − P! 1 − P! = 0 

 

P! p!∗  

P!∗ =
(1 + P!)

3 −
1 − P! + P!!

3  

 



 57 

p!∗ P! P!
P!± R!  2.2 4  

  

 

 2.2  

 

4 Pb=0.80

Pb 0.68 0.41

Ri|noentry 0.523 0.375 0.500

105% 75% Re 0.081 0.034 0.148

55% 23% 1.00 0.68

Re ―

 

 

R!|!"#$% = P!(  1 − P! − P! − 12 P!
!) 

 2.3 ± Pb 0.68

0.374 5  

 
                                                   
4 Nalebuff(2004) !!|!"#!$%& = ! ∗ (1 − !!

! )

− !!!
! + 1 = 0 ! = !

! ≒ 0.80 !!|!"#!$%& ≒ 0.544  

5 P! P! = P!∗ Ri|entry P!

 

R!|!"#$% = P! 1 − p! − P!∗ − 12 P!
!  

Ri|entry Pbt0.68 Ri|entryt0.374  
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���0463

5�7 "�
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����0
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�0���!$*%&#%(')�

��+�,/.�

0
���0��

�!$*#%(')�

	���0���

0���!#�

���� ����� ����� ����� �����

���� ����� ����� ����� �����

���� ����� ����� ����� �����

���� ����� ����� ����� �����  

 2.3  

 

±  2.15  

 

 
 2.15 ±  

 

 2.15 (P!) Pb=1 Pb=0

Re Re

 

(P!) 1.00 0.80

(R!|!"#!$%&) 0.500 0.544 8.8%

(R!) 0.148 0.105 29%  

(Pb) 1.00 0.68 (R!|!"#!$%&)
0.523 (R!) 
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0.148(P! =1.00) 0.081 P!=0.68 0.081 0.148 55%

 

 

Ri|entry

0.374 Pb=0.68 0.374 Pb Pb=0.41

Ri|noentry=0.375

Pb=0.41

(Pb=0.41) Re=0.034 Pb=0.68 Pe=0.081

42%  

Pb=0.41 Ri|noentry 0.375

(0.500; Pb=1.00 ) 75% (0.544; Pb=0.68 ) 69% 30%

 

 

2.11 nep  

1  

u 2

2
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3. P i  

±

Gawer and Cusumano, 

2002; Gawer and Henderson, 2007; Cusumano, 2010  

±

 

 

1

1990

1990
6  

7

 

―  

                                                   
6 1990

(Hoskisson et al., 2000)  
7 (1995; 1999) (2011)

±
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8

1 (2008) (2011) (2007)

1980 1990

 

1980 1990

IT/

3

(2008) (2009)

 

(Stango, 2004) ±

 

1990 ‐

2000

 

±

±

PLC Akamatsu, 1961,1962; 

Vernon, 1966; , 2004;  

                                                   
8 

( )
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PLC ±

(FDI, foreign direct investment) FDI

±

±

 

PLC FDI

1990 ‐

 

PLC

―

PLC 1990

ODM

 

(2012)

 

≒ (2010) ②

(2007) (vertical 

disintegration)

 

(2007)

”

 

±
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±
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1
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Ⅱ

(1)  

(1) 3 7 3

 

 

	

j i u e s c i

n_R c

 

(2)

 

4

± (2)  

 

	

j I r i gfI

bM_ c

 

(3) 2

2
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(3)  

(3) 5 6 ±

7 ± ”

5

6 7 6

7

 

 

	

R dI R eI g

i S c n

 

(4)

(1) (3) u

w

±

±

(4)  

(4) 3 GSM ②

4 5

(4) 8  

 

(1) (4) 8

8

3 7

― (1) (4)  

 



 67 

4.2 R  
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7  
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±

2 1

±

 

3 7 ②
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1990 2000

± ② 1990 2000

2000  

②

②

 

 

3 7

±  

 

 2.17  

 

(2008%2015) )
5 (11 ) 3 (24 )

SW 6 (9 ) 14 44 )
11 13 8

10 2
R&D )

	
3 )

) GSM )

4 )
)

) )

5 )
) )

6 )
) MB )

7
) )

(2007%2008 ))
)

18 20 )
GSM Hillebrand(2001)) )

26 13 1994 2006
((1)(2)(3) ) (1) 	

ED ,)1998,)2007 (2) (
): BP

,1999,2001;) ,)2005,)2009 (3)
(SEMI,)2005,)2009))

)
:Microprocessor)Report Electronic)Buyers’)News)

(1995%2003 )HDD:)Techno)System))
Report Memory:)iSuppli CPU:)Microprocessor)Report)

MB (2006%2008 ))
)

16 31 )
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 2.18  

 

1 2

1 2  

1 1980 ―

 

2 ±

2

 

 

3 7

 

9 "
"

1 "
" "
"

2 "
" "
" "
" "
" " "
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" GSM "
" "

"""""""""""""""""""""""""
4 "

"
" "
" "
" "
" "
" "
" "

( "
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5 "
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" "
" "

6 "
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7
" "
" ECU 2 "
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" ?"
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"
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	 (2)

	 (3)
	 (4)

"
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3 2
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4 2

2 3 ±
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―
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5

1990
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2 CPU
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―
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” 2

2

 

 

8 ― 3 7

― 2 (1) (4)

 

― (1) (4) (4)
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ODM  

 

 

 

±

 

 

1

 

 

   (2010)

Vol.25, No.1, pp.78-91. 

  

2   

 

 (2011a)�  
  Vol.45, No.2, pp.60-73. 

 

3 :GSM ②  

 

(2011b) GSM

②  Vol. 3, No.2, pp.81-97. 

 

5 :  

 

Tatsumoto, H., Ogawa, K. and Fujimoto, T. (2009) mPlatforms and the international division 

of labor: A case study on Intel’s platform business in the PC industry” in Gawer, A.(ed.) 

Platforms, Markets and Innovation, Edward Elgar, Chap.14(pp.345-369). 

 

6  :  ODM  
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(2008) 

± Vol.42,No.2, pp.19-32. 

 

7  

 

(2015) l ECU

 

l 11 (pp.235-261). 
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3. e  
GSM i i  

 

 

1980

1

1980  

GSM ②

GSM ②

 

 
1. j p  

30

α

9 1990

10

② DVD

―

 

David and Greenstein, 1990; , 2000

(Anderson and Tushman, 1990)  

                                                   
9 2  
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1990

DVD ( , 

2009) (Gawer and Cusumano, 2002)

, 2008; , 2010  

 

- ) ) (

�
��	��� ������ ������

��������� ������� ������

������ ������� �������
 

 3.1 3  

 

 3.1

δ

 

 

δ

, 1997; , 2010) 1990

≒ (Gawer 

and Cusumano, 2002; , 2008)  

α

DVD DVD
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, 2009)  

Ⅱ

 

 

2. i  

2.1 e  

 

― ― ―

―

(Katz and Shapiro, 1994)  

IT

②

 

Besen and Farrell, 1994)  

2
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―  

ISO IEC ITU

δ

 

2

(Besen and Farrell, 1991)

Besen and Farrell,1991; , 2009  

 

2.2 i i  

Farrell 

and Saloner, 1988)  

u

 

1990
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2.3 i  

10 ±

 

(Baldwin and Clark, 2000; 

⑤ , 2001; Garud, Kumaraswamy and Langlois, 2002)

± 2

2

2

 Tatsumoto et al., 2009)  

, 1998; Nalebuff and Brandenburger, 1996)

 

 

 

                                                   
10 (2011c)  
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(2010)

 

 

2.4 i 2 R  

±

― ― David and Steinmuller, 

1994  

―

u

w

u

― w

―  

―

u

w

 

― ―

―

―

―
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±
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2-2: 



 83 

 

 

i

 

 

e i i

≒  

 

 

2-1 2-2

±

≒

±

≒ 2-1  

2-2
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―

±

 

1 4

 

3 GSM ②  

 

 

3.  

3.1 e  

2  

GSM ② 2007

9 2008 8

± 3

2007 9

1 2 5 6

2007 8 ±

7 7 2008 6

4 4

2 3

18 20  

②  (ETSI) GSM

Hillebrand(2001) NTT NTT DoCoMo
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1992 2006 (NTT DoCoMo, 1992-2006)

±  

Yin(1984) GSM ② ±

(3.3 ± 3.4 )

3.5  

 

 
3.2 GSM  

GSM  
GSM ②

GSM 1982 ② CEPT

1989 ETSI 1988 1990 GSM

1992  

CEPT ETSI GSM ②

± GSM

GSM

ETSI

Hillebrand, 2001, chap.2)

GSM ±

② (Funk, 

2002)  

 

GSM  
GSM

3  3.1
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 3.1 GSM ②  

 

GSM

 

A Um

(Abis

) ±

�, 2005, p.70, Bekkers, 2001

―

±

 

	

VLR

EIR

HLR
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A

*

*
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* *
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GSM phase1
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 3.2  

 

Garud, Kumaraswamy and Langlois, 

2002; Baldwin and Clark, 2000; ⑤ , 2001)

 

(Openness)

(Openness)

 

 

Openness =  

 

u u

±±
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Openness = Items!×Pages!!"#$%&'(
!!!

nModules  

 

Mouley and Pautet(1992) "List of GSM Specification"

 

 

:AF i 	

Mouley and 

Pautet(1992) GSM 11  

 

0 :F i 	

 

 

 

B 9 :F

12 GSM  

 

GSM ±

(Openness)  3.3  

 

                                                   
11 GSM 1990

GSM ± GSM phase1
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Mouley and Pautet(1992)  

 3.3 (Openness)  

 

83.6

9.3% 3.8%

― ±

 

3.3  

 

 

3.3 di GSM i  

GSM 2 GSM ②

1994 ② ③

GSM ② ②

GSM ②

1999 1999 ② 4,330

2005 39,342 ( , 2007) 1999 ②

 

 

i e
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 3.2  

1999-2004 (2006) 2005-2006 iSuppli(2008)

(2007) ② 1999-2006

2000 ± 2003  

 

 3.2 GSM

2002

 

1999 1,753

± 2006 13,894

1999

932 2006 11,450

GSM

 

1999 10 ②

2006 40

15  
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e i i

3.3 ±

②  

②

13  

2005 ② 2007

2005

± ±

 

 

      3.3 ②    3.4  

 iSuppli(2008)   iSuppli(2008) 

 

3.4

1999

GSM

10

 
                                                   
13 ( )

② ② GSMA
② ②
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3.4 i i  

i i

1994 ② 1990 ②

②

2000 ②

② 2000 2005

 

②

― ―

GSM

8 5 1991 1995 ② ② 7

1996 ② ―

② ―

±  

― GSM

1997 1998 ②

ADI
TCL ②

2004

② ②

②

GSM ±

GSM
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A 1999

② 2001 2003

② 2000 Compal

Arima Quanta Inventec Wistron ODM

2001 2002

 

 

 
i i

±

 

BTS (BSC) 2

(Abis ) Bekkers, 2001
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GSM (Abis )

 3.5  

 

(Abis )

�, 2005, p.70

(Huawei) (ZTE)

 

 

 
 3.6 ± GSM  

 

± GSM ②

 3.6

1990 9.7

!

!
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25!

30!
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+ )!
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[ ]!

1998 2007
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6
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9.7
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± TRX

 

±

 3.2 1999

2007

±

 

1998 2007

2007

1998 2007

 

 

 
 3.7 GSM (2007 ) 

 

 3.7 GSM ( )

(Huawei) (ZTE)

3

GSM ②

GSM  3.7

 

GSM (2007 ))

	

iSuppi)

	 3

GSM 	

	

63%

19%

	

( 2 DD



 96 

GSM ②

GSM ②

 

 

 

4. e  

GSM ± ②

GSM ②  

3.2

1

 

2-1 2-2 ②

2-1 2-1  3.2

 

≒

2-2

 

3 3  3.2

±  3.7 GSM

 3.5

( ) (Abis)

 

 3.7 GSM

GSM ( 63%)

(19%)  

GSM
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GSM CDMA

2 ② GSM CDMA GSM

2 CDMA

CDMA

±

 

(2011,pp.7-8) 2009 (  3.8) GSM
14 (31.6%) (21.5%)

(16.8%) (14.7%) (11.7%) (3.7%) CDMA

(39.2%) (23.7%) (17.3%) (10.2%)

(8.5%) (1.2%) GSM

26.1% CDMA 62.9% GSM

 

 
: (2011,pp.7-8) 

 3.8 (2009 ) 

 

4

 3.2 ± 3.3 3.4

                                                   
14 

±±

 

31.6%

21.5%

16.8%

14.7%

11.7%

	
3.7%

39.2%,

23.7%,

17.3%

10.2%,

8.5%,
	

1.2%,

GSM CDMA,
26.4% 62.9%

2009 )

(2011),
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GSM ②
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±
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f

GSM

3"

"

	

"
(

"
(

	 "
( )"

!

!

A"

A"
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GSM

 

 3.9 (  3.9 h

1) (  3.9 h2)

e

f (  3.9 h3)

2

e

f  

 

 3.9 A

 3.9 B C

B C B
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≒

B C

 

 

 

4.2 i : i li  

 3.10

±

2  

 

 
 3.10  

 

(t)$

(t)$

(t+1)$

(t+1)$

	

$

$

( )$
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③

 

③

―(separation effect of platform)

(Tatsumoto, et.al, 2009)  

 

 

5. nep 

GSM ②
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4. di i

i  
 

2

3

 

2000 300mm

 

 

 

1. j p  

Eisenmann(2007) Forbes 100

60

±

Gawer and Cusumano(2002), Rochet and Tirole(2003), Hagiu and 

Yoffie(2009), Hagiu(2006), Evans, et al. (2006), Eisenmann et al.(2011), Gawer and 

Henderson(2007), Gawer (2009)  

± & , 1998; , 2000; 

, 2008; , 2008; , 2009; , 2009, 2014; , 2011  
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2

―

Ⅱ ―

(Clements and Ohashi, 2005; Corts and Lederman, 2009 )

± ―

, 2007; , 2010; , 2011; ,2012

 

2000 300mm

 

④

1990

300mm

300mm

CIM

 

300mm
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―

±

―  

―

≒

―

 

40%

― ―

15%

―

―

―

 

 

2. i e  

2.1 i  

i

2

( , 1995, 

1999; , 2013)
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Gawer and Cusumano(2002)

 

(Freeman, 1977; Wasserman 

and Faust, 1994)

 

       

 

�0'.	����� 

1

, 2012
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ISO IEC

Bessen and Farrell, 1991

Bessen and Farrell,1991; , 2009  

, 2008

1 1980

( , 2008) 1

USB Gawer and Cusumano, 2002

300mm  

1

 

 

li

±
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(2012)

― ③

2009 (2010)

②

±

GSM  

(2009)

 

―

, 2009; , 2009  

(2009)

GSM ②

②

(2009) DVD DVD

②

③
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2000 300mm

―  

 

2.2  

±

1990

 

2005 

2007 6 12

3 6 2 1 

2 20 30 

±

15

 

 

2.3 e  

± 300mm

300mm

300mm 300mm

② ②

2

                                                   
15 ― (2008)  
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— 1990

2000 nm( )

32nm 1nm 10

1990 6 8 2000 12

300mm  

② ④

 

 

2.3.1 P i  

1970 1980

(Space, 2000) 1990

ITRS ITRS

SEMATECH

( , 2008)

1

±

 

6 IBM

8

 

1994 (300mm =12 )

300mm
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300mm  1994 ���������������������  

(  4.1) ��� JEIDA JSNM SIRIJ EIAJ SEAJ ���

 5 ���  J300  300mm ��������������

������  SEMATECH ��� I300I  J300  I300I ��

�����	������������������ J300 I300I

300mm

SEMI SEMI

±

 

 
(2003:pp.9) 

 4.1 300mm SEMI 

 

300mm SEMI 1994

± 1998 ( , 2003)

2000 16  

 

2.3.2 300mm i  

 
                                                   
16 ‐

300mm 50% 2003 (‐ , 2003)  
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 4.2 300mm  

 

300mm 1994  4.2 ����������������

��� 1995 �������������� 1996 ���	���
�����

 1997  CIM(Computer Integrated Manufacturing)�������������

�������������������������������( )��

�������������������	��	�������������  

�����������������������������������������

�����������������������������������������  

1994 

1995 

 
 

1996 

Process Integration /  
 

1997 CIM 

 
	

300mm
1998  
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(2003, pp.109) 

 4.3 300mm SEMI  

 

�����������������������������������������

 4.3 ����������������������������������	���

������������������������������������������

����������������������������
��	���������

(CIM ) ���  

300mm ���������������  2 ���� 1  �

������������� 300mm �������������

 ������	���
����������

 � Selete  I300I ��

 �������������������� 300mm ���������

( ������ )���������������������������

��������  

300mm ���������

������������������������������	������
���

200mm ������

�
	���
�����������������������

300mm�������������������������������������	�

���� CIM 
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: / 17  

 4.4 ( )  

 

 4.4 1000US$ 2000

2004 300mm

20001 2001 IT

300mm

2003 2004  

 

2.4  

2000 ± 300mm

 

±

―

                                                   
17 BP (1999, 2001)± (2005, 2009)  
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(Wasserman and Faust, 1994)  

 

i i

―  

 

1

(Iansiti and Levien, 2004a; , 2011; , 1999; , 2011 )

2 3 1

1  

 

1

2

― 2000 ± 300mm

 

 

i

―  

 

3

±

③

α
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③  

1990

, 2008; , 2009

±  

 

i

―  

 

4

2 ± 3

― ―

4  

 

li e i i

―  

 

1 4  

 

3.  

3.1  

―
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‐ ‐

±

u

w

 

u ED , 1998, 2007

― BP

,1999,2001; , 2005, 2009 w

(SEMI, 

2005, 2009) ± u 1994 2006

 

 

1994 2006

8,798 37

26 26

10 70%

26

 

26 13 1994 2006

 

8 ④

8

2000 2003

300mm ±



 119 

 

300mm

300mm 300mm

 

 

 

3.2  

 

 

i F :F (

IMF

1000US$  

 

F (

2

± (Wasserman and Faust, 1994; Newman, 2010)

betweenness centrality)

Freeman, 1977  

±

2
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1

u 2
1819  

  

AA 	 i 1 1 F B9 E9F (

300mm

300mm

300mm

 

 

, 21 :A:E B A E : F :F E (

±

 

 

 

 

4,)1 3 4	(

 

 

                                                   
18 R igraph (Csardi and Nepusz, 2006)

 
19 

 

(i)
 (ii) (nProc nEquip) 2
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1 3 4	(

 

 

B,AD 	

 

 

i B0E 	 (

 

 

 4.1 0.9

20  

��23��4�	��

�/!/%./%# � �$!* �/��$0� �%* �!1

&/' .!($. ��� ���������� ���������� ������ ���������

"/. ��� ������ ������ � �������

*�),( ��� ��������� ��������� ��� �������

*�-+# ��� ����� ����� � �

�+��� ��� ����� ����� � �

���� ��� ����� ���� ����� �����

��23��
4��5867

&/' .!($. "/. *�),( *�-+# �+��� ����

&/' .!($. �

"/. ����� �

*�),( ����� ����� �

*�-+# ����� ����� ����� �

�+��� ����� ���� ����� ����� �

���� ����� ����� ����� ���� ����� �  

 4.1  

 

                                                   
20 R (R Development Core Team, 2011) 
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4.   

2

 

 

―

―

―

 

 4.2 ―  4.3 ―  

 

4.1 ( )i  

:jtk_sales m1 m5 ― ≒

26 firm dummy 13 year dummy ±

(nEmpl) m5.1 m5

± ―  4.2  

 

m1 (26 )

(13 ) m1 0.809 (bts9)

bts 1%  

m2 (nEmpl) 3

(bts)

1%  

m3,m4 (nProc)

nProc 5% m4,m5

―

 

m4 300mm
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300mm (Ro300) m5

EMSR Ro300 EMSR m4,m5

 

 

m1 m5

±

2

 

Ro300

EMSR

―

 

―  4.2

 4.2

―
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 4.2 ( ) ― 

 
 4.3 ( ) ― 
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4.2 ( )i  

Ro300

EMSR ―

―  4.3  

 

― ―  4.3

― ―

―

± ― ― 95% (

― Appendix 1 )  

 

m6 bts Ro300

bts ― Ro300 ―

 

bts ―

m6 bts ― bts ― Ro300

― ―( )

m5(  4.2) m6(  4.3) m5 bts

― Ro300 ± m6

bts ― bts Ro300

bts ― Ro300 ―  

(bts) (Ro300)

m5

― ―

―

 

Ro300 bts ― ―

―  
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― ± ME bts = !!"#_!"#$!
!!"# bts ―

bts ― 300mm

Ro300 ―

c95% X

 

 
 4.5 300mm ―  

 

 4.5 ― Ro300

bts ―

 

― 2)

―  

 

m7 bts EMSR

― bts EMSR bts ―

EMSR ―

 

bts ― ― EMSR

― ― ― ―
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― ―

 

m7 bts EMSR ―

m7 bts ― EMSR EMSR

ME(bts)  4.6 ME(bts) EMSR

95% EMSR

 

 
 4.6 ―  

 

m7 bts ―  4.6 EMSR=0

ME(bts) 95% ME(bts)=0

EMSR ME(bts)

 

 

 4.6 ― ME(bts) EMSR

 

i)  EMSR < 0.15 ME(bts)  

ii)  0.15 < EMSR < 0.38 ME(bts)  

iii)  0.38 < EMSR ME(bts)  
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i) iii)  

i)

―

 

ii)

― EMSR

 

iii) bts

 

i)-iii)

―

― ― 3  

 

m7 bts EMSR bts Ro300

bts Ro300 EMSR

m9 ±

m9.1  

m9 bts,Ro300,EMSR m9

―  

m9 3 2 Ro300

1 EMSR 2 ―

―

(mean) c

1SD( ) c2SD( )  
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 4.7 ― (m9) 

 

 4.7 m9 ―

Ro300 EMSR

Ro300 ME(bts) EMSR

(Mean in EMSR) 2

-SD/-2SD in EMSR 2 +SD/+2SD in 

EMSR  

95% ME(bts)=0

― 5%

ME(bts)=0 5% ―

ME(bts)=0 5%

―  

5

Mean, -SD, -2SD (+SD, +2SD)

 

/ Ro300

, F(

i

1 ( i

, 21(
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ME(bts)

/ ―

Ro300 ― ME(bts)

300mm

― 300mm

―  

(+SD/+2SD) ME(bts) Ro300 ±

Ro300 ME(bts) +2SD

ME(bts)

― Ro300

(+2SD ) Ro300 ME(bts) ―  

m9 4

―

―  

 

m6 m9 ± AIC

0.8 ± ≒ F

AIC m9 m1 m9 m9

m9.1 bts Ro300 EMSR

― nProc

nProc  

 

m1 m5 ―

bts nProc

―

―

m6 m9 bts Ro300 ±

EMSR

―  
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5.  

5.1 i  

―

 

21  

1994 2006

 4.8  

22 1994 3

 

2 ≒

 

23 ±

±

  

                                                   
21 

 
22 spyglss R igraph  
23 ± (Guimerà and Amaral, 2005)

( , 2013) Appendix
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 4.8  

i j

i j i

i agU

i agU

i

i
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 4.8  

i j

i j i

i agU

i agU

i

i
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 4.8  

i j

i j i

i agU

i agU

i

i
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 4.8 24 

 

2004

2006 ≒ AMAT( )

AMAT

 

2006 ⑤

TSMC UMC

RENESAS ELPIDA NEC TOSHIBA

Samsung

② Hynix

 

2006 AMAT

AMAT

AMAT

                                                   
24 HITACHI  

i j

i j i

i agU

i agU

i

i
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AMAT

 

≒

④

± ④

④

AMAT ≒

AMAT ±

‐  

AMAT 1994 AMAT

1994 2002 AMAT 1996

 

2004 2006 AMAT

2003 300mm

 

 

5.2 i g  

1994 2006  4.8 ≒ 1990

2000 2004

② Hynix

 

 4.9  4.9

1994 2006

13  
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 4.9  

 

1994 2006

 

community01, 

community02 ± community03 community01 community03 1994

2006 community02 1994 2002

±

(community size)  

2006 ± community01 NIKON,CANON, SOKUDO,

, ② , Novellus, ULVAC, OND, , , NEC, TOSHIBA, 

Renesas, Panasonic, SONY, ELPIDA, samsung community03

ASML, TEL, AMAT, LAM, Axcelis, Varian, Spansion, Hynix, TSMC, UMC, 

Winbond, MXIC, ProMos, PSC, SMIC, Chartered, Nanya, Inotera  

community02 2002 , ② , Novellus, SHARP, 

SANYO, Samsung, Hynix community02

community01 community03  
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1998 ±

 

 4.10

 

 
 4.10  

 

1994 2000 1998

 

1998

1994 2000

 

2000
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2005 2006

 

1994 2006

0.1 0.15

 

1990 2000

 

 

5.3 i i  

Appendix  

z P

z

z P

P

± 0

 

z P z-P

z-P

 

 

 4.11 z-P ± AMAT

AMAT 1990
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 4.11  

 

2001 AMAT

2003

AMAT ‐

z AMAT  
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 4.12

Appendix  

 

 4.12  

 

 

1994 2006

1994 2006  

1994 40%

2006 70%

1994 50% 2006 10%

2003 2006  
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1996 α 2001

α 2003 2006

Applied Material ‐ 2 2003

2006 300mm

‐ 2000 300mm

300mm

50% 2003  

2003

300mm /

2003 300mm  

1

 

2

 

 

― 2003

2003

―  

 

6. nepe  

―

2000 300mm
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― ― ―

―

 

― ―

EMSR

―

 

u ( )

u (

)

 

―

 

i)  

ii)  

iii)  

―

―  

 

2003
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≒  

i)

― ―

―

 

α

 

±

 

 

±

 

 

± ±

± ―
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―

 

1980

±

 

― ≒

α  

α

 

― ±

1990 Pentium CPU ±

≒  
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Appendix 1 aMc  

 

Brambor et.al (2005)

―

 

 

! = !!! + !!! + !!!" + !   (1) 
(1) ! !  

(1) (2) ! ― !  

! = !! + !!! ! + !!! + !   (2) 

! 1 ! ― ! ! ―

(marginal effect) (2) ! ! ― ME(!) !!
!! (3)

 

ME ! = Δ!
Δ!

= !! + !!! (3) 
ME(!) ! !

u! ME(!) ! ME(!)

 

u! ME(!) (3) ! ME(!)

― ME(!) !
― ME(!) !!"(!)

 
!!"(!) = !!!

△!
 

              = !"# !! + !!!"# !! + 2!"#$(!!!!) (4) 
!"# !! !"# !! !! !! !"#(!!!!) !! !!
― ME(!) !!!

△!
! !

― ME(!)  
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 4.13 ! ! ! ― 

 

 4.13 u (5) ―

 

 

! = ! + ! + 0.5!"
= 1 + 0.5! ! + !   (5) 

 

(5) ! ! ―(ME(!)) ! !=4

! 1 ! 3 ! = -4 ! 1 ! -1

! ― !  

! 0 < 1 ME(!)

! < -2 ME(!)

u ! ME(!)  

! ME(!)  4.13

ME(!) 0 ME(!)

-4 <  ! < 1 ME(!) ―

― ! < -4 ―   

1 < ! ―  

! ME(!) 4.13

!  

  

Z�

ME(X)%
(=ΔY/ΔX)�

0� 1�
-4�

(4,%3)�

(-4,%-1)�
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Appendix 2:  

Guimerà and Amaral(2005)

 

 

1 Q

(Modularity Q) Q

 

2 z P z p

z

z

 

P

z P Guimerà and Amaral(2005)

R1 R7 7 4.14

z P R1 R7  

 

 
 4.14 z P  

: Guimerà and Amaral (2005) 
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[ ] 

R1: Ultra-peripheral nodes.  

R2: Peripheral nodes.  

R3: Non-hub connectors.  

R4: Non-hub kinless nodes.  

R5: Provincial hubs.  

R6: Connector hubs.  

R7: Kinless hubs. 

 

 

Guimerà and Amaral(2005) R1 R7

7

 

R1 R7 2

R1 R4

R5 R7

4.14 z z 2

 

2

P

R5 R6 R7

R6

R7  
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Appendix 3: li i  

―

2003
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 4.15  

 

 4.15 X

Y ( US )

④ 100 4

25 / ④ ②

④  

 

±

 

 4.15

1994 1996

 

1997 2000

2001

 4.15

2001 2001

±

 

2001

2002 )

2005

 
 4.15 ) ( 2004

2001 IT 2

2000 2004 300mm

‐
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25  

 
i

200  
300  300

± 300

20% 300

(‐ ) ( -) 

 
i

(2002 3  ? )

  
300 ±

 (‐ ) ) /) 

 
i

2002 ±

③ ―

 300 

 50 % ‐

) )(  

 
i

 300mm

± ― 300mm 

50 % 2004 3 ±  300mm 
 1 

(‐ ) ) ,) 

                                                   
25  
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i

2005 3 ± ② ③ ②

 ③

 
(‐ ) , -) 

�������������������� 300mm  
, p.21  

 4.4  

 
"

2�������}���������y
K-p��<4;7

X�}���?�}(M;7 �8}���?�}(M;7

^\\\" ����!�}�7�hn(Mk*�
�_\\dd�%GC}�EkV�p��f

�X�~���?�}(M�y,0����
�qjqet} ~��@�{g

^\\]" �bc�������nxe(Mk&:|B�
�B�I5~4=��wx�1

�X�}(M�k,0��lm���
��We,X ~B�q{g

��8~,0����g69
�qjqet} ~��@�{g

^\\^"
����!�~03�$|D�sf
����J	�}(M�OLf
�_\\dd�%GCk���HUGC}��Y}a\[|R� ��8}(M�k,0�Sg)m

^\\_" �_\\dd�%GCk���HUGC}��Y}a\[�Ni�
����J	(MI5~/v^\\\"69|'�s ��8}(M�k,0�Sg)m

^\\`" ����J	(MI5~^\\\"}69|'�
��m}+I(Mk_\\dd�%���yF���

�X�}(M�kA��)le
Z�=���z{�f

�,0k�8}(M��Sg)m
�uvqeo}TP~�.>

^\\a"

�
�e���J	�}(MI5kB�r�
�
#�8k,0}(M��Sg)m
��8}(M�}69~A�|Qm{�  

 4.4 2000 2004  

 
2001 2005 ‐ 2000

300mm 2001 IT

± 300mm

2002 300mm

2003 ‐ 50%

2003 300mm  
2001 ( ④ )

2002

2004

2007

2001 2005 ④

300mm
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5. e  
i  

 

1990 Pentium 

CPU  

Pentium CPU

Pentium CPU (PCI

)

―

2  

2

 

Pentium CPU

―  

 

1. j p  

1.1 i  

(Gawer and Cusumano, 2002; Gawer and Henderson, 2007)  

Ⅱ

26

                                                   
26 (2007) 2007

(http://jp.wsj.com/articles/SB10296650085267944885804580623183079080488)  
Android OS OS Open Automotive Aliance

http://www.itmedia.co.jp/news/articles/1401/06/news112.html  
iOS OS iOS in the car
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±  

1980

CPU

 

1990 Pentium CPU( Pentium)

CPU

”

Pentium

 

Penitum CPU 2 3%

―

 

2

Pentium CPU  

 

2. 1990 i i  

1990  

1986 32bit CPU 386 CPU

CPU

486 CPU

 

CPU

                                                                                                                                                     
http://monoist.atmarkit.co.jp/mn/articles/1403/03/news125.html 2015  
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1

CPU CPU CPU

CPU CPU

1990 CPU ν

 

 

2.1 CPU i AMD, Cyrix 

CPU

x86 CPU27

ν  

 

 

 5.1  

 

 5.1 CPU CPU

CPU

CPU

CPU CPU

 

CPU 1970 1980 CPU

                                                   
27 x86 CPU CPU 8086 CPU CPU
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1986 CPU CPU

1970 DRAM ±

CPU

CPU 1985 CPU

± CPU

 

1980  5.1

CPU

CPU Cyrix AMD

CPU  

CPU CPU

CPU

CPU CPU

CPU CPU

CPU

 

CPU CPU

Cyrix CPU CPU

x86 

CPU CPU

CPU CPU

 

CPU CPU

 

 

2.2 s PC  

1981 IBM PC PC

1990 PC PC

PC

Dell AST

( ODM )
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28  

BMW

PC

 

1992 CEO PC

CPU

CPU CPU

CPU
29  

 

2.3 RISC CPU i e ACE , windows NT 

CPU

CPU

CPU RISC CPU  

1990 RISC CPU ±

1991 ACE 30 ACE RISC 

CPU 3D CAD

 

Microsoft RISC OS(Windows NT) 1993

Windows NT Windows

RISC

 

 

2.4 li VL- e ISA  

1990

                                                   
28 ODM original design manufacturing ODM

(2012) ODM
ODM ODM  

29 IBM Pentium Presario
CPU AMD CPU  

30 ACE , Microsoft, MIPS Computer Systems, Digital Equipment Corporation, the Santa Cruz 
Operation, Acer, Control Data Corporation, Kubota, NEC Corporation, NKK, Olivetti, Prime Computer, Pyramid Technology, 
Siemens, Silicon Graphics, Sony, Sumitomo, Tandem, Wang Laboratories, Zenith Data Systems  
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CUI Character-base User Interface

GUI(Graphical-based User Interface )

 

1990 Windows 3.0 PC

Windows

Windows

1992 VL- VL-

 

VL- 486 CPU 486 CPU Pentium

VL

CPU CPU CPU

VL

CPU  

VL-

486 CPU Pentium CPU

CPU

 

 

3. M li  

3.1 M li  

CPU

 

CPU

②

② ②

 

VL ISA

 

RISC CPU

RISC CPU
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CPU

CPU CPU

CPU CPU

 

 

3.2 to_  

 5.2

②

CPU HDD DRAM

②  5.2

CPU  

 
IBM ISA (1997) 

 5.2  

 

IBM$PC ISA 	

CPU
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②  5.3

② 1990

1992

CPU  

 

 

 5.3  

 

CPU

CPU

 

②

 5.3

 

PCI

PCI
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1993 Pentium CPU

Pentium CPU CPU

PCI

PCI SIG

 

 

3.3 M li PCI i  

PCI  5.3

②  

PCI CPU

PC 31

CPU PC

PC ±  

PCI CPU 32

CPU CPU DRAM

± CPU

PCI 1 (Rev 1.0) 1992

6 CPU

PCI Rev 1.0 CPU

 

1993 4 PCI 2 (Rev 2.0)

PCI IO

PCI rev 2.0 PCI SIG

SIG special interest group

PCI

                                                   
31 PCI

AT AT 1984 IBM IBM PC/AT
IBM 1 AT IBM PC/AT

IBM
AT 1987 AT IEEE ②

ISA (Industry Standard Architecture Bus) AT
 

32 CPU CPU
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PCI SIG DEC IBM NCR 5

PCI Rev2.0 CPU
33 CPU

 

 

3.4 Pentium CPU i e i  

CPU CPU

1982 80286

CPU PC/AT 2 386 CPU CPU

1

CPU PC

 

Pentium CPU 1993 3 CPU RISC CPU

1994

Pentium 3%  5.1  

 

 
(1994) 1994 4 , :IDC 

 5.1 1994 ± CPU  

 

CPU CPU

CPU 386 CPU 486 CPU CPU
34 CPU CPU CPU

                                                   
33 1995 6 66MHz PCI rev 2.1 66MHz
Pentium CPU PCI rev.2.1 × 1998 12 PCI Rev.2.2

Pentum II Pentium III CPU PCI 3.3V
②  

34 1993 Pentium CPU Pentium CPU
CPU 486 CPU CPU 486 CPU 486

CPU Pentium CPU 486 CPU
CPU Pentium CPU

������3��2014��� #$3���8�
9

 #$ ��������9 765

!*-&(���� ������ ���

!*-&(���� ������ ���

!*-&(������ ������ ���

"+-+,+(%������ ����� ���

!*-&(�#&*-'.) ����� ��

#+/&,�# ��� ��

	� ������ ����
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CPU

CPU Pentium CPU

±  

Pentium CPU

Pentium CPU

Pentium CPU

CPU

CPU RISC CPU

CPU  

Pentium CPU

 

 

4. ai i  

4.1 li  

1986 ASIC ASIC

CPU

LSI IBM PC/AT ,

 

CPU  

CPU 40

1988-1990
35  

PCI 1991

IMD : Integrated Microprocessor Division

                                                                                                                                                     
http://ascii.jp/elem/000/000/915/915669/index-2.html  

35 
CPU

Burgelman, 2006. p.263-264  
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IMD PCI (Yu , 1998)  

PCI

CPU

(Yu, 1998)  

1993 i486 420TX(Saturn)

Saturn 486 CPU

Saturn 1992

Comdex ISA PCI

CPU

Yu, 1998  

CPU CPU

 5.2 CPU

Pentium CPU

( ) P5, P54C, MMX Pentium, Pentiump

36  5.2 CPU

 

 

 

 5.2 CPU  

 

1995 430FX(Triton) Triton

1995 Intel 3-2-1 PCI

1994 400 1995 2,000 1996 7,000

PC

                                                   
36 Pentium CPU Pentium P5
BiCMOS P54C CMOS  

@@B: <=?;=>�� �� ��?A;=9

�������� ���$& #(452/ ,���#&#&��&�&��	�/4+-	�&�

������� ����&  +2*526 "+/4,5.	���� �7
"��

������� ���!& !+145/+ "+/4,5.
"�����	  &	"+/4,5.

������� ����& �2,+3 ,���#&#&��&�&��	�/4+-	�&�

������� ���'& #(452/8 ,���#&#&��&�&��	�/4+-	�&�
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(Yu, 1998, pp.57)  
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