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Forecasting the Diffusion of Microprocessor Technology Based
on Bibliometrics

So Young Sohn - Byungju Ahn
Dept. of Computer Science and Industrial Systems Engineering, Yonsei University

Abstract

Technological forecasting for microprocessor market can provide timely insight
into the prospects for significant technological changes in computer hardware as
well as software. In this paper, we use bibliometrics to forecast R&D trend on
microprocessor technology. Cumulative numbers of US Patents on several
generations of microprocessor technology (pipeline, superpipeline, supersclar and
VLIW) approved since 1980 are applied to fit diffusion models. Our study results
provide both the maximum market potential and the maturity time for each
generation of microprocessor technology. Such information is expected to make
contribution on making better decisions with regard to strategic corporate
planning, R&D management, product development and investment in new
technology of microprocessor.
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VRS o] &t o] & EojFd ol e f(HE FE F YT
AD=(b"/p)exp(— bD/[1+ aexp(— b)]* 1)

A71A a=gq/p, b=p+gq

F()=[1—exp(—0)1/[1+ aexp(— bD] (2)
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gd AA F=A4E Aol g 7] AT F2 Fuist ]‘T‘O‘];ﬂ o]F Al 7N&
T izt ATz} Aojol A WA E HEZES YEHT. & Foixet Ao
2} Atolo] R B Fo] AEEA AF FL 7)Ed ) TR ‘?}Z—‘T‘@‘ﬂ'?} ARE A
AT JAZHAEAST ¢ =4 F44E 3ot

Bass(1969)0] % /N4 = Q{E%‘%O] g A= e Fisher & Pry(1971)€ Al
ol 7Hd + e Hd FUAHEE T Nol# (N2 Bass289 HA Xt
E m¥ ) €A AHAMY FAREE a2 AFHAAY Foixtet AR}
oto] HEAF=z HHZE Holgte 7 TREMNEYES MLt Fisher &
Pry(1971)¢] &2 A 2H 2o 2 AdHH Q& Pearl 29 HPH Fefo) F
71eg A7lecl WA e M&S 2R3 93 AZEHADR A g F4E =
Alat7] $1aiA Fisher & Pry® &S AM&3tE o] dubA o9k o] =R s @A
o ARAZHE G238t 7] 93] WHE Fisher & Pry(1971) 28& H-Lsbo]w g},
Fisher & Pry(1971)9) W¥ 23] QoA tAH7AA Y FAHFS S(H) & oo 2o
1€d & doh 9714 A9ean Jde FHRFLE diEd AFd dgside 4 A
A gufjge] £25 F33 Aot}

_,_,
o
ok
;9:

_ N
SO= T exp(=c=ab @)

el gAY B grae

NezA dAde aze o
& TAd AAT Alole] gloide] WAL A=} oled AR s
gt Agdze wWs 5 dZdE AL 1 BRoD syc ddHos

E GAd AFA oM AT AAd A
I oAg R¥Po] AEHYoH o]z d Ty

5L 7
53
A



£49 - GHF Bibliometrics& ©] &3 vlo]aZRZEZHNA Y 7I=ET 45 31
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» ARE Z3A AR F AGZE 24T o A AEFY A0 AlZEH
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Fi(d : tANEAAA (AHE ¢oid ddggs
m; AT HE e Ao A 7R
z; DA 2REHI E3HE AY)

AAA Aol ostd 72HY
A2A e g AP EAE 9D A
HEl£ Bass(1969)E¥-& wh=X%t A2Athe] Ao B¢ A2Ath AF =) 3
AEE AR FHHoR AAAY 7€ Aujeld wAstE A2AHRS 4o
Hol= &2 Ft7uiet 22 FHEA 09 Y A FEE UYEIT U

e Al oy Adizt e A dF €9 A AU AT HE BA
o Zyel oi@d A2 9eh Zoh
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o] & AgE Fulste R A& Eof AIAY Ful & A2HNE AYH A3
Ade Tzt EAEES EXLE‘r. Putsis(1996) el A= 71&9 At 453 (Norton
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microwave oven, projection television® Ho]E & o]&3ld HoF1 ¢tk Kumar,
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3. Microprocessor®] 7|5 o=

B A7 ME o]zl ujH L ¥is o2 Bibliometrics 7]H & ©] 43l mlojmazx
ZAANE B¢ AFE FHI}L FALFURYEE oj&dd 7|esF dF& A
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frE olEo] mlolazz AN M7y HITY JEEF FoE F vYegdx
%7l dEolrt

Aerte] mlo|ARTRAME FAHLR 7HFIA ViewstE AR tE 2
o}.

r\r

7129 Intele)l ZRAAME AYHoZ CICSHAS Adgstz Yot FHZd
RISCY AH& Aesle] 486 CPUdAME Fol=gd F2E Attt o]zl
L gE A Y "od GASS HEE AYPIEE g JES £33 o

¢ gl CPUNAME ©8d o]zl o 7) MAAIR Bn F3d 73
golzelql F2E Agstn Ytk FoFolzetde dolzgle FxE FEANA
Aoly solZelQl F2HET CPUY B# A3 TAE o AEssd Ay 54
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A Ags AT o FAste AZAAHES Astr] A SmartsE
At Aol

E 1 > US Patentse| A A1}

golzgal | emFolzae | FHxZE VLIW
Abukz] | epekr) | Aekr) | shaby) | Adwto) | sheto) | ] | e

1998 110 105 |7 9 84 79 16 30
1997 |63 51 5 3 26 42 3 12
1996 (48 58 2 2 20 39 7 5
1995 |9 57 1 0 5 12 1 4
1994 |17 19 5 3 4 3
1993 |16 11 2 0 2 0
1992 |5 13 0 0
1991 {7 6 1 0
1990 |7 4

1989 19 6

1988 |2 5

1987 |3 7

1986 |4 4

1985 |1 3

1984 |2 3

1983 |2 1

1982 |4 1

1981 |0 2

1980 (0

<E 1>& IBM Search of U.S. Patentsel Al AN 2z} 7]&d E3 Foln 7t E
se 222 53 24U SRUAE TEH o] BHL AN £294
T2 ARE EHAAT. FATL 197192 A2ANY ARE BPOE 5
Aout solzeA g Agdent BRE 19939 AnTH AU,

AZF HolHE Aur)(1€E ~ Gé)Q} 0}3}71(7é ~129) 2 ‘JrT°1[6] gol=Z2lel 9
golZgtel FHAZE VLIWE Ul7FA] 5o 3l $4 Fisher & Pry(1971)9l
e 2IOE AEHA 20744 A AR N1GAFE FRn ez 3

¥IAHAEE 837 Y5l 20303744 FAH A )
< E 2> MM Fisher & Py 28 : S()= N
1+exp(—c—db
N(s.e) c(s.e) d(s.e)
g}o] X &}l 63208.83(£2101694) | -10.80(*+0.34) 0.16(£0.0042)
ZHsfolZalel | 57.78(+12.13) -9.37(+0.49) 0.59(+0.05)
FH 22t 779.59(£164.33) -7.93(£0.21) 0.47(£0.031)
VLIW 8420.99( £ 2497.90) -9.19(+0.45) 0.31(£0.014)
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R-square

Sro] Z2}9l Si(0) | 0.9925
e Eatag- Sa(t) | 0.9633
VLIW Ss(t) | 0.9852

Estimate Std Err Prob>|T]|
al | 159.08 105.25 0.1397
bl | 0.10 0.0275 0.0008
a2 | 11160.73 22908 0.0001
b2 | 024 00091306 | 0.0001 R
M1 | 141748 172.85 0.0001 - POl ]S ESSE - M
M2 | 11237837 139841 ] 0.0001 - FHadH V1ERAFE ML+ M2
M3 | 3115393 3822.3 0.0001 - VLIW 7|&235F © M1 + M2 + M3
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p2 0.00002150
q2 0.2399

a 234 gAgzt ARz g4dstn e AAA FARGI LA g Bls) A
AA2, A3 LFE 7eda AFe doAia BdAse 2o eE € 7 4
o <a2d >3 Had | Jlesd A Wb glen 74 Vless e
Eo] 2715 o o8 FAHT USE <Y 2> UG F o R
A71eqd VLIWZELS dA oj& dAT o 7€ £Fo] e M A&H
oz dAFFart Fatgol o 20208t el EsPtEjo] T2 A @ FolH oA
& dAT w3 AVjed £do] d43dH.

4. 2&

Watts & Porter(1997)«] Bibliometrics®H ol 2&d 7j|EHo=z F3E F3 A=
F33te ol B3 Zled FAAEE AFY £ Joyt

E Ag4oz FHL 59
A7 e G AOW 7+ AT 2 5359 ¥ wnte] mEFo AFAHoR Py
o] FEo A RE F HNYEY HFAY T& FEY F gvtE @Fel Y
23 A Zwio A A HE&3 Norton & Bass(1987) RE L NEZE 7]&9 it
02 7lEe dAESNE F AYst Jdov B AS AVl #Es dAE F
Aot s AV|Ed P& MR FAHY E TE NEE Vs AN
ggo] Fr} ol FriEc] AR JdtY &3 dAEHRE FHrt obd A=
BAA st sbeditte Ag ouidth whebA ol gt Fofo] wlo|A R ZEZAA
Zlgd W3 BEFEPS HASY] fid Radd Faarge gig A7t dasit

I B2



38

£349%8

A288 AllZ 2000 3¢

SPH
159000

150000
130080
120080
118000
1086900
9008y
80009
‘IIB‘UJ
680090
58000
50008
30008
20009

tocgn

0
=}
0
(o]
o
a
a
o
[w]
o
a
o
o
o
Eﬂi’k».
o T
o b
~o LS
PRl b3

1980 1999 2000 2810 2020 2630 2840
TIME
5
9 ‘:)‘:’%’
rzon o -
< =]
ren - 3
-
<ace K o
-
san -
<
sen <« (<3
zen] 2 o
o
on o
son] N -
« £=3
el < L=
-
-
. - o
oe " o,
ol oo “mx‘W”yﬂW{ﬁp e -
' i . . = o —
voan e roes e e rere e
-
O : Pipeline® ¢ &x] ¥ @ Superscalar®] ¢1&A [ : VLIWY =3

< 3% 2 > Norton & Bass(1987) 28 & =& MUY plojaRZ 2 M| A

JlEEN o



L R Bibliometrics& ©] &3 vlo]a g T2 M A9 7] &84 oS 39
- o =
-

(1]

[2]

(3]

[4]

(5]

[6]

(71

(8]

[9]

[10]

{111

Betker, Michael R., Fernando, John S. and Whalen, Shaun P.(Autumn 1997)
“The History of the Microprocessor,” Bell Labs Technical Journal, pp. 29-56.
Bhattacharya, Sujit(1997) “Cross-National Comparison of Frontier Areas of
Research in Physics Using Bibliometric Indicators,” Sixth Conference of the
International Society for Scientometrics and Informetrics Jerusalem Israel.
Bordons, M. and Zulueta, M.A.(1997) “Comparison of Research Team Activity
in Biomedical Fields,” Sixth Conference of the International Society for
Scientometrics and Informetrics Jerusalem Israel.

Chawla, A.(1997) “Visualizing the relationship between organizational environ-
ment and R&D effectiveness,” Sixth Conference of the International Society
for Scientometrics and Informetrics Jerusalem Israel.

Debackere, K. and Clarysse, B.(1998), “Advanced Bibliometric Methods to
Model the Relationship between Entry Behavior and Networking in Emerging
Technological Communities,” Journal of the American Society for Information
Science, V. 49, No.1, pp. 49-55.

Fisher, J.C. and Pry, RH.(March 1971) “A Simple Substitution Model of
Technological Change,” Technological Forecasting and Social Change, Vol. 3,
pp. 75-88.

Ingwersen, P. and Christensen, F.H.(1997) “Data Set Isolation for Bibliometric
Online Analyses of Research Publications: Fundamental Methodological
Issues,” Journal of the American Society for Information Science, Vol. 48, No.
3, pp. 205-217.

Islam, Towhidul and Meade, Nigel(1997) “The Diffusion of Successive
Generations of a Technology: A More General Model,” Technological
Forecasting and Social Change, Vol. 56, pp. 49-60.

Kumar, V., Ganesh, J., and Echambadi, R.(1998) “Cross-National Diffusion
Research: What Do We Know and How Certain Are We?,” Journal of
Production Innovating Management, Vol. 15, pp. 225-7268.

Luc, Q., Frederic, B., Herve, R., Eric, G., and Marie, D.J.(1997) “Bibliometric
Law Used for Information Retrieval,” Sixth Conference of the International
Society for Scientometrics and Informetrics Jerusalem Israel

ﬂ/[ahajan, Vijay and Muller, Eitan(1996). “Timing, Diffusion of Successive
Generations of a Generations of Technological Innovations: The IBM
Mainframe Case,” Technological Forecasting and Social Change, Vol. 51, pp.
109-132.



40 FAA 953 A A28d A1z 20006 39

[12] Norton, J.A. and Bass, F.M.{(1987) “A Diffusion Theory Model of Adoption
and Substitution for Successive Generations of High-Technology Products,”
Management Science, Vol. 33, No. 9, pp. 1069-1086.

(13] Putsis, William P., Jr.(1996) “Temporal Aggregation is Diffusion Models of
First-Time Purchase: Does Choice of Frequency Matter?,” Technological
Forecasting and Social Change, Vol. 51, pp. 265-279.

[14] Speece, Mark. W. and Maclachlan, Douglas L.(1995) “Application of a Multi-
Generation Diffusion Model to Milk Container Technology,” Technological
Forecasting and Social Change, Vol. 49, pp. 281-295.

[15] Takada, Hirokazu and Jain, Dipak.(1991) “Cross—National Analysis of Diffusion
of Consumer Durable Goods in Pacific Rim Countries,” Journal of Marketing,
Vol. 55, pp. 48-54.

[16] Watts, Robert J. and Porter, Alan L.(1997) “Innovation Forecasting,” Techno-
logical Forecasting and Social Change, Vol. b6, pp. 25-41.



