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Strategic Group Analysis in Cloud Computing Industry
Student: Chia-Lun, Liang Advisors : Dr. Yingchan Edwin, Tang

The Master Program of Business Management
College of Management
National Chiao Tung Univers

ABSTRACT

Cloud computing is still an evolving paradigm. Its definitions, use cases, underlying
technologies, issues, risks, and benefits will change over time. The cloud computing industry
represents a large ecosystem of many models, vendors, and market niches. We are trying to
find out the various strategies presented by various strategic groups through observing
financial indicators of these selected companies-in the cloud computing industry. This article
inherits the theoretical framework proposed by Tang and Liou (2010) on SMJ that a firm’s
competitive advantage, resource bundle configuration, and dynamic learning capability
cannot be comprehended by outsiders, however, its operational performance can be
captured by financial indicators. To examine sustainable competitive advantages of the
selected companies, we used factor. analysis to factor out the superior performance called
after knowledge management, asset management, customer relationship advantage and
vender management. Then we processed the hierarchical cluster algorithm to look for
identifying groups of similar strategic organizations and similar superior performance. In
conclusion, we summarized our finding, suggestions and study limitation as a reference of
the further research.

Key words: Cloud computing, cluster analysis, strategic group
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iITH & 0 & _Google 2 :EH W M A ¥ @ 42 Google phone » 2\ i3 7 Xjuk AF‘ 41 Google ¥ &
SR o hdess THy @I T2 o s R H G ERSG 1‘#;“6% # - Google
B4z d S o m Google eNZ =S4 RI+ > 4T en¥f g B A2 ¢ fE£L 3 > 1
feiic i Office Fe |5 55 Google Apps & 1 » B 70 5 A2iF 50 § o> @ 37pk > ¢ # —*ﬁ%ﬁi@—‘
R A LS E R J%*u«yw B 5 L HCH o 2 IR E A
REfT B 7 S F i R FZHRIPEA DL 2 > A RHFA 2 P L 873 F 1R

PE

2. IBM

2007 # 3¢ 4, e Blue Cloud " 2343 > AR hfares § $£22 % 24FE #1323t
AR A 2R L EFEAS
- BF RABETERL o B EN A RIE NI s E L3 H
DEEET FESIEE S EF Y E 3 ey mﬁi%ﬁ-ﬁ\x ’:}%B’»jg%gi’vw}%«’
HpaoEdla s fieMe b LRI BTgaeiE
PR A% e Amazon » A5 = iy &2 felit fufren 2 238 B B o

3. Microsoft (#ciic)

Mok en¥ 4+ 4 Z B A TN E PIREZ % Google, IBM % = i # 48 Z 33
N FRz&mQJ R 3 ﬁ#ﬁ.{?%’i” ZHFE LRI BRI ARA - L5
B2 E )I*T\Tﬁm FEB AT F TE s 2L FREH
7 i’f?ﬁiﬁJ B ot = ko B B E B P o d R 0T E R0 o et o i
B2 2K 41 11 27 Google #p 12 ek B PR 3448 %F JRF%+ T Windows Live Search | ~ 7 & #R i pR 7%
[Windows Live Mail | ~ # 4 F# ¥ I PRFE "'Windows Live Space | % » e ¥ A #-3 & &
DI ZHEE A AREYFEFRY ST R é;v.%ﬁiﬁév’ﬂigiﬁ el -E Rk 4 L
% T Software + Service | » M H B S A R '] > ¥ 2 PR BB Y H hH it
WA LR B X TR A 4 e > T Windows Azure | i&f‘?\é_t‘* BEA 2T 4 A gt T

ch

N
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4. Yahoo (7t %

Yahoo #- ki Z =438 & =2 Hadoop’ & * & p ?‘*\&L’%‘ PRFR i+ L RPRE o ki
T2 A7 5 Petabytes e F 7 o iZ 2 FRHREERE ORET R T A o gt 2t Yahoo 92
& X-%_* 5 Consumer Cloud Computing » # # Yahoo! Live ~ Yahoo! oneConnect ~
NewsGlobe » % % 1 21 & JR7% o @ -1 ;% B 22 ¢h Yahoo Application Platform » B £ 3% &
B EAERfof GRS BT Lo

5. Amazon (i; B )

Amazon =1 Web Services > i% i i #£ i <L j# > Amazon EC2 # i Amazon S3 &% 7%
PRI B L5 BPARRORBAIPR TR B E F i E s A G %K
TR TPRIE 0 =T ,Tkéé\;-‘a%:/l’ﬁ A A F MR RS RIEF AR R
oI R AR OERETIRTT o A A F kT b o R aRIE §

314 o

6. Cisco (L 7}ﬂ)

d 2 aiE B 2 FE E P AR @ e & i 2 ALY < (Data Center) = &
FRA 2P FHIAHEE B RE BN E T o RAT LA PIRE A s
FiheCisco > » P8 F REARIIRED F L 284 £ F i & b e € o Cisco &40 32

BEPRE BT RA o Bk A B anigd o gy S e U RiEHE B PR EAF 2
Data Center » :& @ %DataCenter# 3¢ + = ¥ IiFRz st & F o

7. Oracle (? # <)

- R IR L eh? 2 5 32009F R F P i £747% > $#H#TIBM > * & 3294~
i § T BE (Sun Microsystems): — T #&5 F § ¢fJavai Solaris® + 48 F A ~MySQL
BRAcRBOTHRELE BBOE 2o o) "> Ry il2 AT L » e
nfﬁé@mﬁ%oyﬁﬁﬁﬁﬂ%eﬁg%gmg§@,?ﬁazé%ﬁiﬁﬁgﬁ
ITA & > 2ZIBMe® F3d ¥ > A AR A 7 o K7 F <2 7120 2 58 17IBM
Global Service( 2 R PRAX) iR PRAZF £ o Tl el A > AT E£F keaniK L )
3 &r@@l&i’ﬁﬁg EIRP L2 el tho P F 2 cni{viphid > HoxFlamy R

) l\?;f;]’]ﬁ‘# ZHA Edleira 2 ¥ éb,]o

7. Dell, HP, Intel % = iy
AEG TR OT NS R RS %@ﬁﬂﬁ-%ﬁwééﬁﬁ&wmmﬁﬁ
ff—ﬁ}ii‘frWebZ.Oz 7 > ¢ 5 Facebook ~ fcdt ~ T B Hfee L R E BRI K A IR
VHEHEE SRR bR E SRSy A EmEE e LR SRR - BT
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P oo (TestBed)irnt g » & (T4 % & JEATH B FTAAAFE A ?,@;EﬂﬂKarlsrushﬁi:}iEﬂi"
T EREREYAEARRTE D AL PR R R ORILE R L R R
EITEBEOR T o B A TR o IR X R R T ‘H%ﬁ% Co

AR

2 2-4 3% T HPRIR R

Hec#c Google Yahoo Amazon
i 'Yahoo Application
Lo Windows Azure Google App Engine Amazon EC2
Platform
i B LA R EE Rl e EE kTR A G e Pk T[T B B i bR
e B2 PR3 I T ES
AR T Y SR RAR T E: ¥
Window Server
1o MapReduce ~ BigTable [Hadoop ~ apReduce -~ [Xen
2008 & Hypervisor| )
B TALRE & 5~ GFS 4% % [Hbase F 4 B ~ HDFS [ # i i
B4R T P ,
/}‘ -3’1‘ *g'l Val /' é"""“

e * % F BRF%EGoogle A
; EC2 & i 7 Fr 24 i 45
pp Engine’» #2-43% VAP ~ SearchMonke >

£ ¥ Azure(pre-beta) - ) WEIELFREY LG R
) 500 & 7§ 30 & cge =7 Jig* YIOS API i * ]
PR 7% Live Mesh R TERERTHE B
gb%‘ffx?,—a@w Bl F gu%'f,d;igo '
e Bk RS FEIRGE o
500MB & 3 Z R e
e Lo
NET 3% (1IS7 % |Web Python » A & ¢ % EEV R FEE A FITE
B o ) o PHP ) i '
. £ S G e LR R R
B3
e L ¥
g SQL Service » 4 [BigTable HBase s S3REGIRIE L X T
FHE & » ,
) 7}"‘%‘\*&;%’@‘:0 ‘f&/' "t‘ ‘i@/’ “"J'-“ Ef:r@‘:_%‘tﬁ-i— ~‘i£ J'-"
B
2 SRR EH S RS
B 2% API EAENE N EAE S
2R A Bk
BT REIRBEPR Y G BT e el B - R
GRS N[ (SLA) 3 ik R B R R A0 F AR AT S
FARDE i3 S ORTHEPRAR B Bt

FAL &R iThome& 32 » 2008& 77 % 107

243 & BFAp MR
R ERARE L

B¢~ foahg@dtdr7ocd 2304 2009 & & E & 4ad Mg
“IREEFETE, AT

2014 & 2_ 7% 442 2835 & (cloud computing)A 3 3%

h

2
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6,146 fafk ~ ;X GFchrE d SLET S BINPRER Y T g ks A 2 A3 2y
RIS SR g i % TR B TR L G T FL G R
FLRFY A PP HRE > 12014 £ ZREE G S AP Benw B0 P 25 ViR o

Ph 12009 # ¢ pAEAAEEY L3 RDFTE  BHIARET > PR (0
FoAIRG > FEirw 2 B 6 H) >~ 23 BRI c fEE T LS 2
T ST R ST L *iﬁWP”W%‘EJ

FR A T2 @R ) e o 2 B B e B FORR AR 1 B
R R SR R P

o010 20 Adrd T2 A EFE S K 0 3hH 120148 AT E PR
»>100.9% ~ > fad KA ER ~ T SAoPRIY 0 Blde D IR 2 DRI N Y BTG

L2 FRY S A DFIE I AT L, A2 LT SRR R o

244 2 RPIREA LR

- TS AR PIREA #g»ﬁﬁa,dgﬁfﬁﬁmﬁﬁﬁﬁ’ﬁ
FAT R E R A RO BRI BRSO BIRVE 0
FB I AT Fob o e Rk o B3 A K ﬂ_%ivg, kg 0 I % RIBM~ B3
(HP) ~ #% # (Dell) ~ & F5 (Sun Microsystems)£?  LAL(FSC)E 45 23k ~ = 0 F N PR E A
7o %% v 8 (Sun Microsystems)*52009-# 4L  # < (Oracle)f & » P& Hp AV i oAt
IBM s HPA A » 3 F T A kG &9 F > S E S m iR g FRY £ &

FooHiem Z o IBMEFFAE AL 2R PIRES HF o fEE 2Tk = 2y

degt FROEEFE R B T L FavEe o

ES

%25 2009 # % FrPRBEUEF AR (B FgE=~)

ae o Jaaos g B0 o [0 g (T o0 [ERG

IBM 4,125 327 4,385 337 5.9
X 3,951 313 3,935 30.2 0.4
7 1,519 121 1,403 10.8 8.3
oy 960 76 1,256 9.7 235
Bl 563 45 560 43 0.5
e 1,486 11.8 1,478 11.4 0.6
W 12,607 100.0 13,018 100.0 3.2

7 X Gartner; 2010# 2 ¥
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%26 2009 # ¥r ErHPRENUSF LR (Hem: )

N 4Q09 ~ 4Q09 4Q08 ~4Qo8 4Q09-4Q08

N # 4 EF (%) hEE # 4 EF (%) > & 5 (%)
B 717,212 32.1 690,666 32.3 3.8
484,702 21.7 464,072 21.7 4.4
IBM 320,007 14.3 289,635 13.5 10.5
B 61,866 2.8 81,229 3.8 -23.8
Wi 67,391 3.0 65,088 3.0 3.5
Hu 584,007 26.1 548,910 25.7 6.4
B3 2,235,185 100.0| 2,139,601 100.0 4.5

7L X Gartner; 2010 2 ¥

I ASMRT 0 BE ZIBMiE AP BB BRSO SR A S A R
% L SR RSP B R e ) :; CRIBEREIIEE - N BEIRES > A B A

Bde @%ﬁm PRy A b Fem LRI Ll R Ap ALF - &
Wooom HH B RR S R R S R4 NIRTE SR RE T Behh A

Risky Strong
Bets Contenders Performers Leaders
Strong ‘ Market presence
s — -
+ HP | =y o
I. - )l - L 2}. i .,.,/'I I_-\ V?J/_
IBM~ ™ | Full vendor
- icipati
Sun Microsystems participation
:'\,: /'I [\ -/‘, Dell
Fujitsu (=) =
Current
offering
Weak
Weak —— M Strategy ——— = Strong

W24 1 % FIRESWRF DT

F AL KR : Forrester Research; 2009 Q2

3B ST RB(CPU) R F A > PIREA 557 A 5 X86% #£X86 % H(4rEPIC, RISC2
CISC) o # & fF BB LA B R F o T X863 AP 3 HFenajn > £ HiTE K 2
ES

HEREN AT AAEEY  EBF LR &Y F E S 3] 3 ¥ (mainframe) - e
FHXBOTEH A AT E R o AT L A G g otk 0 1120094 G B X T & s
BEEREEETAASLN > B 2R EHBT AX8OA SR Ty > Fd N[
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Fi £ oo A Kehw E oo >IF T?FR%’% -4 %hf“fré_f_‘g‘:_—z? -?F.‘; 5%3|8%:1 £ 5 ik >
IMZT R4 2 Feax86, i M E LI 2N E B VAN "‘fEPICﬂouE § e £
“k > RISC% C|SC‘,§’K#4-U| =R Al s L MR S 7%11‘&3%5’!%&%‘& .

12,000 |
9,000 |
6,000 |
3,000 |
0
2007 2008 2009(e)  2010(f)  2011(f) 2012(F)  2013(f)
OEPIC 53.65 54.65 40.61 50.36 53.53 56.29 58.36
ORISC 436.33 44936 365.7 421.61 457.19 498.06 523.73
OCISC 591 434 3.86 487 5.26 5.72 5.84
mX86 7,952.04 | 816657 | 6918007 [ 7,646.63 | 825922 | 8981.38 | 947445
WW Total| 8447.93 | 867493 | 732817 | 812348 | 877521 | 9,541.46 | 10,062.38

B12-5 23k PIRED FIFBIpe (HEs F0);
FAL &R MIC > 2009 8 *

69,000
54,000 |
39,000 |
24,000 |
9,000 |
-6,000
2007 2008 2009(e)  2010(f)  2011(f)  2012(f)  2013(H)
OEPIC 3,165.69 | 3,568.99 | 3,670.61 | 4,807.68 | 561247 | 6,10632 | 6,431.13
BRISC 18,994.14 | 18,449.84 | 14,434.43 | 13,348.98 | 13,276.17 | 13,950.81 | 14,719.05
OCISC 6,976.24 | 6,956.50 | 5158.70 | 4,807.68 | 4,762.75 | 4,671.59 | 4,924.80
mX86 29,487.82 | 31,515.96 | 26,339.11 | 28,181.17 | 30,470.78 | 33,593.50 | 35,408.12
WW Total | 58,623.90 | 60,491.28 | 49,602.85 | 51,145.51 | 54,122.17 | 58,322.23 | 61,483.10

B2-6 >3 PIREAE (Hi: 77 %)
FAL &R MIC > 2009 8 ¥



BooARE Y > T EHUATRRROFT ORI NP ES FREE T ERDLF P A
-GGl N F RTEfr Y- e X AN R F AR AEHERL PSS I
-g— : F T L5
#2-7 2L HRRENLE i 5

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010(e)
E 4 ﬁ] 1,870 1,934 2,287 2,565 2,888 3,139 3,351 3,417 2,850 3,008
T B 1,230 1,252 1,476 1,665 1,812 1,969 2,113 2,155 1,802 1,847
p % 479 477 528 539 568 602 667 681 571 620
I ™ 648 704 807 903 1,037 1,171 1,292 1,333 1,180 1,294
;E!. # 533 581 669 753 844 940 1,065 1,089 926 979
.3,%,‘%."’ 4,760 4,950 5,767 6,425 7,148 7,820 8,488 8,675 7,329 7,748
FAL KR ¢ MIC > 2010£4 7
%28 2 EH HERENFE

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010(e)
E 1 23] 39.3% 39.1% 39.7% 39.9% 40.4% 40.1% 39.5% 39.4% 38.9% 38.8%
T B 25.8% 253% 25.6% 259% 25.3% 25.2% 24.9% 24.8% 24.6% 23.8%
P x 10.1% 9.6% 9.2% 8.4% 7.9% 7.7% 7.9% 7.9% 7.8% 8.0%
I ™ 13.6% 14.2% 14.0% 14.1% 14.5% 15.0% 15.2% 15.4% 16.1% 16.7%
.}'—! % 11.2% 11.7% 11.6% 11.7% 11.8% 12.0% 12.5% 12.6% 12.6% 12.6%
.3,%,‘%."’ 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
FAL KR ¢ MIC > 2010£4 7

W2-7 20094 23k &b B PIRED FHEEZVE(NFHREE = F 2
=

PIREN LR A LB E R

(memory) ~
Z_RIRE A &

TEAEE A

» AR R A
,‘TIJ

~m!

17

e i«l}a"l MIC » 2010 4 *

2l
LR R R

%
B % 2

ﬁw@m

:}F,zé

< ¥10%3

% CPU ~ 2o {p k8

& 7 4% (optical disk drive) 2 #ic 7(FDD)
Rl o d Tl PR
LS E

wif g
'JlS%FE'I& y o r'g



H~ﬁﬁﬂﬁ’iiﬁiZG*i%’F%’d*ésﬁ%&é&’&w&%%%%‘
Bf o - BRI R AR U B @RI RF I RAS PR MG
TABiho URFHE- LR PREE S o

R

CHELIHPREBEAIEL G PIRBL SRS e G K41 (ODM)
w4 e Eid(Inventec)fE A E KN R LS - 0 ¥ LR E - I K a4
ik o 220078 A B APK £ K F % (Tyan)t - FE R AF B b 5o 5 Ak
A= Zz2_ ¢t e s (Foxconn) s R + oo ;’ﬁ,i—»gﬁ%—ff&é&vf_ ks B AR A
Eirg E o;‘{%;‘f}ﬁ‘:—.ﬁ KA BES~ PIREZ G RAED B SEME P R
BEFRA O REFE BT RAR LS 2 2 FA(Wistron) o T334

B B PR AR S AR BRRR AR ANEF > MG B aj_»_ﬁ_
FEE A4 PEMSR 0 353 = & BA e R 1 e 7 bk B

m

—qm“\

TEIOALEPIREE EGERA LI RRRNEFIRE S G F L EWREET
RLRGER M G g B EAPCIHE Y R B RE R F R PR AP

Fod R EAIT R L RSB LRI RS R o F B R e
= *‘5‘\,L 1 s u;}: @_ ﬁé,f Eg\mx%%é.

29 SR RPIREZ EFRA NI R WES: FEZ %)

P R it sy w4 e

o 2,680.91 1,181.88 882.69 582.59 480.06

2009% ¥ 57 44,392.91 23,448.67 12,441.69 16,324.55 1,813.73
FIRE - RERA 5% 6% 16% 4% 30%

ik g e

w1 EMS ODM ODM ODM oDM

i . HP, Fuiittsu, IBM, Sun, HP,

ARE Dell, IBM NEC HP, Dell, Intel Supermicro Synnex

TR kR AFT Y R
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http://www.contentinside.net/redirkey.aspx?wid=1&kw=%u95DC%u4FC2�

%,

3210 SRR IAARAE L T4

£ = 1Q08 2Q08 3Q08 4Q08 1Q09 2Q09 3Q09(e)
1 Inventec  Inventec Inventec Inventec Inventec Inventec Inventec
2 Mitac Mitac Mitac Mitac Mitac Mitac Foxconn
3 Wistron ~ Wistron Wistron Wistron Foxconn Foxconn Mitac
4 Foxconn  Foxconn Foxconn Foxconn Wistron Wistron Wistron
5 Quanta Quanta Quanta Quanta Quanta Quanta Quanta
6 Gigabyte Gigabyte Gigabyte Gigabyte Gigabyte Gigabyte  Gigabyte
7 MSI MSI MSI MSI MSI MSI MSI
8 Pegatron Pegatron  Pegatron Pegatron Pegatron Pegatron Pegatron

£2-11 S PIREBAWFASAE N LR L
% x 1Q08 2Q08 3Q08 4Q08 1Q09 2Q09 3Q09(e)

Pegatron Pegatron Pegatron Pegatron Pegatron Pegatron Pegatron

1 Foxconn  Foxconn Foxconn Foxconn Foxconn Foxconn Foxconn
2 Wistron  Wistron Wistron Wistron Wistron Wistron Wistron
3 Quanta Quanta Quanta Quanta Quanta Mitac Mitac
4 Mitac Mitac Mitac Mitac Mitac Quanta Quanta
5 MSI MSI MSI MSI MSI MSI MSI
6

7

Gigabyte Gigabyte Gigabyte Gigabyte Gigabyte Gigabyte Gigabyte

AL Kk MIC, 2009# 10 % (Inventec: % 3% ; Foxconn: s Wistron: ' 4£1; Quanta:

R iE; Mitac: # iE; MSI: gk ; Pegatron:* fr 48 25 -&-Gigabyte: # £.)

A3THE AU o H 2 P2 At | FODMITE 5 BREE S L B L R A A A K
AZ AR S R eh & L d ODMAH (7 ODMTH 1L 3 F 2 3 ¢ 42172 & o i e
EMS3m 8 vt €38 T > ¥ BT LR e 0 A B c ST S RFAE R L
PAIE G 0ODME ] - Fy {87 8 F o A K 4 R RIFET 0 AP F S < R

ODM:TH % ¥ 4% ehi% it o

[«

BEICRY - 2AEE %I S TR CEFRARFHEHFIRED P B AR
258 chifr %A K B %A 2 T% o WA 3 > F73720104# 23k FRE 1 {7 £ :2700-800
oo AEYS00ER  RHUAZRFERRELFTHEY 2 PIREFL - FRFL -
BTSSR T~ B PRI M D B A0 BRE A A LA S B e
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%2-12 2HPIREBETER G EAA AL AET 2L

Rank Type |Company Revenues ($M) |Market Share (%) |Annual Growth Rate (%)
2006 2007 208] 2006 2007 2008 2007 2008
1 BMS |Hextronics 4451 4890 41138 27 249 216 99 {15.4)
International
2 BMS |Celestica, Inc 2317 2403 1,972 126 122 103 11 {17.9)
3 BMS |Hon Hai Precision 1,113 1,621 1,924 h9 83 100 456 187
Indusiries Co., Ltd.
4 ODM |inventec Corp 1,184 1,158 1,755 63 59 92 {22) 51.6
5 BEMS |Jabi Circuit, Inc. 1,416 1,596 1,713 5 81 89 127 T3
6 BMS |Sanmina-SClComp 1,836 1,631 1,276 98 83 6.7 {11.1) {21.8)
7 ODM |Quania Compuler 684 955 1,220 36 49 64 396 217
linc.
8 BMS |Benchmark 1,514 1,171 846 80 60 44 {22 6) {27.8)
Bledtronics, Inc.
9 ODM |Wistron Comp. 398 444 698 21 23 36 115 514
10 ODM |MITALC Intemnational 648 499 516 34 25 27 {23.0$) 36
Corp.
Others 3,196 325 3115 170 166 162 17 {42)
Grand Total 18,817 19618 19173 1000 1000 100.0 43 {23)
EMS Sector Total 14573 15257 13,639 Tr4 Ti8 A1 47 {106)
QDM Sedlor Total 4244 4361 5534 26 22 289 28 269

FA &R 1 IDC» 2009 47

3.1 B EH#

A #7171 Tang and Liou (2009, 2010)#% 2! 5 1% = F R3] — & ¥ 5 7%
(strategy-resource configuration-performance) ¥ & 4d 5 Jh A > JE ¥ ho B A 7xdp ik &
WAL & ¥ gy ’ﬁdﬁu P Z AT FENA BRI AR A Bdp e £ F a4 e B

TR I E.?r_?/:—‘ EoMGERE RRFMOGRIE . TiGer B RAREET &
FRILFE GY ek o ¥ né’#rj—%/w\%fr,rﬁ’»ikz\%}’ﬁ A R OT IR R B
HodrE-EEL ;f;\ Pl RHE K EHG LA PR EE TIENE B R

FHEAT AR B o

S BT A 2 AR T A 7 4o BI3-L
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ROIC = NOPLAT _ NOPLAT Xi
IC S IC

TR o g o

T ] FAEE reMGEE | | mREMGEE

A KR

% SYS-CON'’s Cloud Computing Journal ** 2009 # 10 ? #7iE 11 T =438 5 &

A R
texTk 150 g £ 0 A d1ige & % f Standard & Poor Compustat > Ik 7
oA

%
EA WSS R
FRA A F 2 B AR A ¥ N AB(SIC Code)r £ #8 i Ap e 1R A ¥ R ARAL AT £ F pd
ARG TREATHEE > ot E N R AENBE 165 - ad N EHA L RITE
PHTE AEP SE3 @P HEETEFIPEIAFF 0 FREY L R
iR - kR éﬁiﬂﬁ%mt$%¢9ﬁg&%¢%f’ﬂ&ﬂWuzm7me;&
PP IURLE LR > G F 2008 £ h g gRiaEid EEEFR IR FFE > B
&ﬁﬁﬁwm’%”@J2m9&£ﬂ+ﬂﬁﬁbwﬁ’“—ifﬁimaJmﬁil

7 FlEp Ak B A DA FE T AUEFR IR  E&iD 2008 E AP AR TR N A F o A

féﬁ%?f}ﬁipﬁ—& ROIC r2 #h A3t 1R 5 43 (2 § = BRI £)enFH1E > @ 3eh

500 R ¥ o R AT AT A o
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231 AT ARE R T R SICR A A b A £ At

SIC ~ 75 #it

3570 THaZ PSR AR

Computer and Office Equipment
3571 THA&EE TP M

Electronic Computers
3572 Tt r R A

Computer Storage Devices
3575 ER R

Computer Terminals
3576 TRl KA

Computer Communications Equip
3577 TP MK &

Computer Peripheral Eqg, Nec
3578 FEARMAS B R

Calculate, Acct:Mach, Ex Comp
3579 PR BRA

Office Machines, Nec
4812 AL A FE

Radiotelephone Communication
4813 THEAA X

Phone Comm-Ex Radiotelephone
7370 T HARsS ~ TR R

Cmp Programming, Data Process
7371 T M AT 3" PR AR

Computer Programming Service
7372 TR g

Prepackaged Software
7373 CULED S I e

Cmp Integrated Sys Design
7374 T Mo RJE ~ TR B R

Cmp Processing, Data Prep Svc
7377 T A

Computer Rental and Leasing

22




33 F§ i

EHRMEEN S BN F AR BT T AET AR
i%ﬁ’yﬁlﬁ1lhknﬁﬁ$iﬁ BEL- BRE R LMFEEEY

7%ﬁ@;mﬁ?W£4ﬁm-Z%%&\w@%%ﬁ\%ﬁﬁﬂiﬁi?éﬁﬂo
TR A |1 T e £ RS A A iR FIRP 4o e

FET RIS ik T AN S £ EAE
BF IR RGER - RPHE F TR D]

G FAPEALL P T OE - L1l icE P R P RAET B AR
ﬁ%%ow4,r&m%ﬁ$@ﬁ@mmm’“ﬂﬁﬂiéﬁﬁiﬁm$m¢$2w@
FEARF AR HET ko %§¢ﬁw ¥4 kﬂﬁ%’%@&“ﬁiéﬁw

poeoehigd s gt p B %%‘“ o £ H ﬁﬁé Posg enflit 2 ¢ > M ET LERF
EE aamﬂﬁéﬁﬁZEW #%Pﬁjﬁﬁmﬂw%’ﬂﬁipi#%
FEFESP > T L EELT a0 s e widp ik o

(1) T#HGgL:
T

BfchE 5% S =
TfctR ik B = n

) B
%%ﬁw%ﬁ%k%“$=gﬁax

(2) BB M AEFR

RO
T RAHER
LY

%%

T 1 Jtk A5 % i

wRRES =

8RR

S R for e = ——
B e S

@) w#F

e i
HEEAN
THER
HEEAN

FILRRE G R o et s

FH R o g =
RN
BT A%

ATy =
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_ BEEESHE
-2 3TN

;Jh%"% lé:'élj /Fl "]{)‘ mLL &= ‘—
=

RHEe
& B

o
i
b

TR R

PR AT

34.1 %1% &7

1B ¥ %A A E T E & 17 (exploratory factor analysis, EFA) 22 2 3 14 5] % 4 7
(confirmatory factor analysis, CFA) - 5 % ']iﬂ'% ST EBIAE S B EPIFEER ap
EALN fﬂ%éﬂﬁﬁﬂ%ﬁ:’ B FEATL RIS TR 2 B o BB TR AR AR
LG HE LRI LB EFREITH & apa:‘: LT SVEE 4 A8 R R B fhig
ﬁ_f*ﬁ BT e

ARG 7 RE R R AT

175 9 TR AT L P IR SR TR S
Bit- HHBLES 2 A 2o R

PR b BT TRE T

342 BEHLT

B A awT ¢ 0 B3 A 7 (cluster analysis) B F L #px A 47 eEE % A KD
R IE SV REFEEFPEMEE S A HEN P NAARERE o & BABERBAYE &
HEMmE L s PR BEHE > A BEF T L RT3 E X % (Joyce and Channon,
1966; Ball and Hall, 1967; Green, Frank and Robinson, 1967) - #4735 %+ & ﬁ Miller and
Roth (1994) 4%t i ¥ W vk ehA 474718 * é2E H > 11 SAS Fastclusif & 2 % A & #ic+
10008 ¥ A £ % ke "L (covariance matrix) > ¥ 14 2EFE K 3V B A 47KT 3272 (K-means)
WL AR R o § EOTKT Bk $HES E (outlier) Rt 0 112 3 & 4p HE RS B
(Milligan, 1980) > ;*\ (AR "f # 4 @ (missing data)i g % o AR{s R 10 T A BRI B 2
pseudo-F Statistic;&- E_# i3 § ¥ * #ir(Milligan and Cooper, 1985) o
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(1) T3o3 ~ F AP F(ROIC) 5 -25% F 254 F > @ chff » T AEIF 5 f &0 B
TR oSN HAF TR T AEP PR SEEARE LR R - 2R L
302008# & ghiavd o ITA XA W & i?ﬁéﬁi D ¥ - he FaFlaF S 24
MIRIFHE F AT M E A 28 AR T RN DG > 885 g ¥4-4
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(2) ol & A/H T 258% 0 AP §31TRE P S I ABET 2 0 B 2
HAFEMER ALY 3 AAF  CREIRAERELIRBFEHM LT M ot
—%ﬁ’k%Ameﬁ%%~%%#ﬁ4ﬁ%@ﬁaﬁ»w%+ﬁwi?$~%°

(B) AcA B F oM AT F2203L8 P hn et BAg- XL LaBag
jﬁ.ﬁ %ﬁg g,‘-r_::'_ M Kﬂ%ﬁ{g; F«Fvﬁg‘°

#4-1 A dadp feendaif st

P 3-dp Ti9iE L i ik # fi
FIN N o -0.25 1.63 -3.39 69.53
LR N 0.58 1.68 15.55 270.36
R&F /8 e 0.05 0.11 2.51 6.20
R /H R 0.04 0.11 3.17 10.98
FER /R 0.08 0.10 7.24 85.29
R L B RS 0.69 1.73 15.15 277.20
HE B /R e 0.02 0.03 0.12 3.25
FEFA Y EF 23.08 30.41 3.90 21.70
R T hE 2% 4 8.73 15.71 10.97 153.14
EARE T 482.45 476.50 0.12 -1.94
R MR R 11.79 9.65 2.02 4.93
A 17.97 77.71 9.25 99.92
B 1Ty 5 -17.61 185.18 8.04 160.04

Tk R AT AT
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%42 FE A RS

7R % - Fl & = Fl &= Fl ke
M i 1 TRER | BAPIR | FAFE | ReMGEm
G f = A/ B T -0.15915 0.24550 0.62660 -0.23349
BREF /85 o 0.92748 -0.09589 -0.03457 -0.06383
' AL BN L 0.93857 -0.03536 -0.05955 -0.09149
e/ -0.14217 0.59431 -0.64360 -0.11766
R E N S 0.47439 0.69528 -0.01063 -0.53435
HEF A Y 0.11394 0.22330 0.77026 0.18377
J& Tk 2% -0.02637 0.12997 0.03961 0.89328
CANE T -0.19934 -0.07255 -0.09675 -0.24690
R R 2 % -0.09882 0.82853 0.12896 0.09316
&K -0.06489 -0.03987 0.10887 -0.07380
1Ty -0.18926 -0.12189 0.01407 0.78465

TR kR AFT T

43 BEIHEE

AT UAPBE S N REFEEFSNT - F - BREAL g %2 3E (Ward's
minimum variance method) 4 % >3 T2 JE4 S 3 FERA-FTH 2L TR R L2 ¥
e PR R S RS2 a:m/é o AT D B BLERDI B Y L ¥ 2 B e
WOoVALAB N ZBALIEFE I NEELITHER RS 2 - TR 74
i F' EEPET o K TRV H|ErAHE L D BT BV G 5 E A E o KA 70 RESASHE

- SPRSQ, (semi-partial R-square), RSQ (R-square), PSF (Pseudo F)% PST? &+ @z » H ¢
RSQ % PSF& g 2 BehE it BiEdR % a&ds o 57 £ 7 & 97734k > 297§ ¥4
APV «ﬁ&liﬁ,%—f °

F4-3 B AT - A 2 BT TR R

| g 28 )| SPRSQ RSQ PSF PST?
E 0.0678 0.531 215 110
i 0.0866 0.445 202 186
4 0.1129 0.332 189 153
- ¥ 0.1424 0.190 178 131
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Em | RRPFE | FAFE | R Mnys

¥ 1(86)
XX 5 1.2119 12.7914 1.4310 -1.1982

¥ 2(22)
BgEE B A 0.0261 -0.1722 0.4255 -0.2285

# 3 3 (268)
3 ) 12.8101 0.6302 -0.9329 -0.7272

$ ¥ 4(124)
AR F -0.2349 0.2071 -0.9381 0.5246
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B3- 586 R 7

Item Company Name SIC Industry Description
1 |ADAPTECINC 3576 |[Computer Storage & Peripherals
2 |AMICAS INC 7372 [Health Care Technology
3 |ARI NETWORK SERVICES INC 7370 |Systems Software
4 |ARTISTDIRECT INC 7372 |Internet Software & Services
5 |AUTHENTIDATE HOLDING CORP 7372 |Application Software
6 |AVISTAR COMMUNICATIONS CORP 3576 |Telecommunications Equipment
7 |AVOCENT CORP 3576 |[Telecommunications Equipment
8 |AWARE INC 7373 |[Telecommunications Equipment
9 BINGO.COM LTD 7372 |Internet Software & Services
10 |BLACKBOARD INC 7372 |Application Software
11 |BLUE COAT SYSTEMS INC 3572 |Telecommunications Equipment
12 |BPO MANAGEMENT SERVICES/PA 7374 |Application Software
13 |CAVIUM NETWORKS INC 3576 |Semiconductors
14 |CENTENNIALCOMMUNCP -CLA 4812 |Wireless Telecommunications
15 |CHINA CRESCENT ENTERPRISES 7370 |IT Consulting & Services
16 |CHINA UNICOM (HONG KONG)-ADR 4812 |Integrated Telecommunication Services
17 |CINCINNATI BELL INC 4813 |Integrated Telecommunication Services
18 |CITY TELECOM HKLTD -ADR 4813 |Integrated Telecommunication Services
19 |COINSTARINC 3578 |Specialized Consumer Services
20 |CONSOLIDATED COMM HLDGS INC 4813 |Integrated Telecommunication Services
21 |D & E COMMUNICATIONS INC 4813 |Integrated Telecommunication Services
22 |DIGI INTERNATIONAL INC 3576 |Telecommunications Equipment
23 |ECHELON CORP 3576- |Electronic Manufacturing Services
24 |ELECTRONIC ARTS INC 7372 |Home Entertainment Software
25 |ELECTRONICS FOR IMAGING INC 3576~ |Computer Storage & Peripherals
26 |EMC CORP/MA 3572 "|Computer Storage & Peripherals
27 |EMTECINC 7373 |IT Consulting & Services
28 |EXTREME NETWORKS INC 3576 |Telecommunications Equipment
29 |EZCHIP SEMICONDUCTOR LTD 3576 |Semiconductors
30 [FAIRPOINT COMMUNICATIONS INC 4813 |Integrated Telecommunication Services
31 |FINISAR CORP 3577 |[Telecommunications Equipment
32 |FORGENT NETWORKS INC 7372 |Application Software
33 |FRANKLIN ELECTRONIC PUBLISH 3577 |Publishing
34 |GENERAL COMMUNICATION -CLA 4813 |Integrated Telecommunication Services
35 |HICKORY TECH CORP 4813 |Integrated Telecommunication Services
36 |ICADINC 3577 |Health Care Technology
37 |INFINERA CORP 3576 |[Telecommunications Equipment
38 |[INNOVATIVE SOLTNS & SUPP INC 3577 |Aerospace & Defense
39 |INTELLI-CHECK - MOBILISA INC 3579 [Electronic Equipment & Instruments
40 |INTERMEC INC 3577 |Computer Storage & Peripherals
41 |INTERNAP NETWORK SVCS CORP 7370 |Internet Software & Services
42 |INTERPHASE CORP 3576 |Computer Storage & Peripherals
43 |INTL LOTTERY & TOTALIZATOR 3578 |[Computer Hardware
44  |ISILON SYSTEMS INC 3572 |[Computer Storage & Peripherals
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45 |ITC DELTACOM INC 4813 |Integrated Telecommunication Services
46 |KEYNOTE SYSTEMS INC 7371 |Internet Software & Services
47 |KNOTINC 7370 |Internet Software & Services
48 |LANTRONIX INC 3576 |[Telecommunications Equipment
49 |LEXMARKINTLINC -CLA 3577 |Computer Storage & Peripherals
50 |MAXCOM TELECOMMUN -ADS 4813 |Integrated Telecommunication Services
51 |MCAFEE INC 7372 |Systems Software
52 |MICROS SYSTEMS INC 7373 |Systems Software
53 |NETEZZA CORP 3570 |Computer Storage & Peripherals
54 |ONSTREAM MEDIA CORP 7370 |Internet Software & Services
55 |OTELCO INC 4813 |Integrated Telecommunication Services
56 |OVERLAND STORAGE INC 3572 |[Computer Storage & Peripherals
57 |PASSUR AEROSPACE INC 3576 |Computer Storage & Peripherals
58 |PCCWLTD -ADR 4813 |Integrated Telecommunication Services
59 |PERFORMANCE TECHNOLOGIES INC 3576 |Telecommunications Equipment
60 |PITNEY BOWES INC 3579 |Office Services & Supplies
61 |PLANETOUT INC 7370 |Internet Software & Services
62 |PT INDOSAT TBK -ADR 4812 |Wireless Telecommunications
63 |QUALSTAR CORP 3572 |Computer Storage & Peripherals
64 |QUANTUM CORP 3572 {Computer Storage & Peripherals
65 |RADCOM LTD 3576 |Alternative Carriers
66 |RADWARE LTD 3576 |Telecommunications Equipment
67 |RIT TECHNOLOGIES LTD 3576 |Telecommunications Equipment
68 |ROSTELECOM LONG DSTNCE ' -ADR 4813 |Integrated Telecommunication Services
69 |SCIENTIFIC GAMES CORP 3570: |Casinos & Gaming
70 [SCM MICROSYSTEMS INC 3577 |Telecommunications Equipment
71 |SEACHANGE INTERNATIONAL INC 7372 |Telecommunications Equipment
72 |SILICON GRAPHICS INC 7370 |Computer Hardware
73 |SPRINT NEXTEL CORP 4812 |Wireless Telecommunications
74 |STRATASYS INC 3577 |Computer Hardware
75 |SUN MICROSYSTEMS INC 3571 |Computer Hardware
76 |SUNGARD DATA SYSTEMS INC 7372 |Data Processing & Outsourced Services
77 |SYMANTEC CORP 7372 |Systems Software
78 |TELEPHONE & DATA SYSTEMS INC 4812 |Wireless Telecommunications
79 |TELUS CORP 4813 |Integrated Telecommunication Services
80 |TIM PARTICIPACOES SA -ADR 4812 |Wireless Telecommunications
81 |[TRANSACT TECHNOLOGIES INC 3577 |Computer Storage & Peripherals
82 |US CELLULAR CORP 4812 |Wireless Telecommunications
83 |VERAZ NETWORKS INC 3576 |Application Software
84 |VIVO PARTICIPACOES SA -ADR 4812 |Wireless Telecommunications
85 |VODAFONE GROUP PLC -ADR 4812 |Wireless Telecommunications
86 |XATA CORP 3571 |Systems Software
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1 |CADENCE DESIGN SYSTEMS INC 7372 |Application Software
2 |COMPUTER PROGRAMS & SYSTEMS 7373 [Health Care Technology
3 |CONCURRENT COMPUTER CP 3571 |Computer Hardware
4 |CRAYINC 3571 |Computer Hardware
5 INTERNET AMERICA INC 7370 |Internet Software & Services
6 |LASERCARD CORP 3572 |Computer Storage & Peripherals
7 NEOMEDIA TECHNOLOGIES INC 7373 |Internet Software & Services
8 |NETSOL TECHNOLOGIES INC 7372 |Application Software
9 NETWORK EQUIPMENT TECH INC 3576 |Telecommunications Equipment
10 |NEXTWAVE WIRELESS INC 7372 |Telecommunications Equipment
11 |ONE VOICE TECHNOLOGIES INC 7372 |Application Software
12 |RADVIEW SOFTWARE LTD 7372 |Internet Software & Services
13 |SAPIENT CORP 7372 |[IT Consulting & Services
14  |SILVERSTAR HOLDINGS LTD 7372 |Home Entertainment Software
15 [SIMTROL INC 7372 |Application Software
16 |SUREWEST COMMUNICATIONS 4813 |Integrated Telecommunication Services
17 |SXC HEALTH SOLUTIONS CORP 7372 |Health Care Technology
18 |SYMYX TECHNOLOGIES INC 7372/ |Application Software
19 |THESTREET.COM 7370 |Internet Software & Services
20 |WEB.COM GROUP INC 7370 |InternetSoftware & Services
21 |WIZZARD SOFTWARE CORP 7372 |Application Software
22 |ZIX CORP 7370 |Internet Software & Services
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1 |ACCELRYSINC 7372 |Life Sciences Tools & Services
2 |ACI WORLDWIDE INC 7372 |Application Software
3  |ACIES CORP 7374 |Data Processing & Outsourced Services
4  |ACTUATE CORP 7372 |Application Software
5 |ACXIOM CORP 7374 |IT Consulting & Services
6 |ADEPT TECHNOLOGY INC 7372 |Application Software
7  |AFFILIATED COMPUTER SERVICES 7374 |Data Processing & Outsourced Services
8  |ALLIED SECURITY INNOVATIONS 7373 |Systems Software
9 |ALLOT COMMUNICATIONS LTD 3576 |Systems Software
10 |ALPHA INNOTECH CORP 7373 |Life Sciences Tools & Services
11 |ALPHATRADE.COM 7370 |Internet Software & Services
12 |AMDOCS LTD 7372 |IT Consulting & Services
13 |AMERICAN SOFTWARE -CLA 7372 |Application Software
14 |ANSWERS CORP 7370 |Internet Software & Services
15 |ANTS SOFTWARE INC 7372 |Systems Software
16 |ARIBA INC 7372 |Systems Software
17 |ART TECHNOLOGY GROUP INC 7372 |Internet Software & Services
18 |ARTIFICIAL LIFE INC 7372 |Internet Software & Services
19 |ASIAINFO HOLDINGS INC 7372 |Application Software
20 |ASPEN TECHNOLOGY INC 7372 |Application Software
21 |ASTEA INTERNATIONAL INC 7372 |Application Software
22 |ATSI COMMUNICATIONS INC 4813 |Integrated Telecommunication Services
23 |ATTUNITY LTD 7372 |Systems Software
24 |AUTOBYTEL INC 7370_ |Internet Software & Services
25 |AVATECH SOLUTIONS INC 7372 |Application Software
26 |AXS-ONE INC 7372.-|Application Software
27 |BELL INDUSTRIES INC 7373 "|Multi-Sector Holdings
28 |BLACK BOX CORP 7370 |Telecommunications Equipment
29 |BLACKBAUD INC 7372 |Application Software
30 |BLUEPHOENIX SOLUTIONS LTD 7372 |Application Software
31 |BORLAND SOFTWARE CORP 7372 |Systems Software
32 |BRANDPARTNERS GROUP INC 7372 |Computers Software/Services
33 |BROADVISION INC 7373 |Internet Software & Services
34 |BSQUARE CORP 7372 |Application Software
35 |BT GROUPPLC -ADR 4813 |Integrated Telecommunication Services
36 |BVRSYSTEMS LTD 7373 |Aerospace & Defense
37 |CAINC 7372 |Systems Software
38 |CALLIDUS SOFTWARE INC 7372 |Application Software
39 |CANONINC -ADR 3577 |Office Electronics
40 |CDCCORP 7372 |Application Software
41 |CHORDIANT SOFTWARE INC 7372 |Application Software
42 |CICEROINC 7371 |Application Software
43 |CLICKSOFTWARE TECHNOLOGIES 7372 |Application Software
44 |CMSF CORP 7372 |Systems Software
45 |COGENT COMMUNICATIONS GRP 4813 |Alternative Carriers
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46 |COMMTOUCH SOFTWARE LTD 7372 |Internet Software & Services
47 |COMMUN INTELLIGENCE 3577 |Internet Software & Services
48 |COMPUWARE CORP 7372 |Application Software
49 |CONCUR TECHNOLOGIES INC 7372 |Application Software
50 |CONVERA CORP 7372 |Application Software
51 |[CONVERSION SERVICES INTL INC 7374 |IT Consulting & Services
52 |COVER-ALL TECHNOLOGIES INC 7372 |Application Software
53 |CREATIVE TECHNOLOGY LTD 3577 |Computer Storage & Peripherals
54 |CSG SYSTEMS INTL INC 7374 |Data Processing & Outsourced Services
55 |CSPINC 7373 |IT Consulting & Services
56 |CTI GROUP HOLDINGS INC 7372 |Application Software
57 |DASSAULT SYSTEMES SA -ADR 7372 |Application Software
58 |DATALINK CORP 7373 |Computer Storage & Peripherals
59 |DATARAM CORP 3572 |[Computer Storage & Peripherals
60 |DATATRAKINTERNATIONAL INC 7372 |Health Care Technology
61 |DEALERTRACK HOLDINGS INC 7372 |Internet Software & Services
62 |DELLINC 3571 |[Computer Hardware
63 |DEMANDTEC INC 7372 _|Systems Software
64 |DIEBOLD INC 3578 |Computer Hardware
65 |DIVERSINET CORP 7372 |Application Software
66 [DOT HILL SYSTEMS CORP 3572 |Computer Storage & Peripherals
67 |DYNAMICS RESEARCH CORP 7373 |Systems Software
68 |EASYLINK SERVICES INTL CORP 7370 |Internet Software & Services
69 |EBIXINC 7372 |Application Software
70 |EGAIN COMMUNICATIONS 7372 |Internet Software & Services
71 |ELECTRONIC GAME CARD INC 7372 |Application Software
72 |ELEPHANT TALK COMM INC 4813 |Integrated Telecommunication Services
73 |ENTRUST INC 7372 |Systems Software
74  |EPICOR SOFTWARE CORP 7372 |Application Software
75 |EPIQ SYSTEMS INC 7372 |Application Software
76 |[EQUINIXINC 4813 |Internet Software & Services
77 |EVOLVING SYSTEMS INC 7371 |Systems Software
78 |EXLSERVICE HOLDINGS INC 7374 |Data Processing & Outsourced Services
79 |EZENIA INC 3576 |Telecommunications Equipment
80 |FAIRISAAC CORP 7373 |Application Software
81 [FALCONSTOR SOFTWARE INC 7373 |Systems Software
82 |FIBERNET TELECOM GROUP INC 4813 |Alternative Carriers
83 |FIDELITY NATIONAL INFO SVCS 7374 |Data Processing & Outsourced Services
84 |FORMULA SYSTEMS 1985 LTD-ADR 7372 |Application Software
85 |FUNDTECH LTD 7373 |Application Software
86 |GENPACTLTD 7374 |Data Processing & Outsourced Services
87 |GLOBAL MED TECHNOLOGIES INC 7372 |Application Software
88 |GLOBALSCAPE INC 7372 |Internet Software & Services
89 |GLU MOBILE INC 7372 |Home Entertainment Software
90 |GRAPHON CORP 7372 |Application Software
91 |GSE SYSTEMS INC 7372 |Application Software
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92 |GUARDIAN TECHNOLOGIES INTL 7373 |Application Software
93 |GUIDANCE SOFTWARE INC 7372 |Application Software
94 |HACKETT GROUP INC 7370 |IT Consulting & Services
95 |HALIFAX CORP 7373 |IT Consulting & Services
96 |HAUPPAUGE DIGITALINC 3577 |Computer Storage & Peripherals
97 |HENRY (JACK) & ASSOCIATES 7373 |Application Software
98 |HEWLETT-PACKARD CO 3570 |Computer Hardware
99 [HITACHILTD -ADR 3570 |Electronic Equipment & Instruments
100 |HMS HOLDINGS CORP 7374 |Health Care Services
101 |HYPERCOM CORP 3578 |Computer Storage & Peripherals
102 |IDT CORP 4813 |Integrated Telecommunication Services
103 |[IGO INC 3577 |Computer Storage & Peripherals
104 |I-MANY INC 7372 |Internet Software & Services
105 |INCREDIMAILLTD 7372 |Internet Software & Services
106 |INCYTE CORP 7370 |Biotechnology
107 |INFOGROUP INC 7374 |Data Processing & Outsourced Services
108 |[INFOLOGIXINC 7373 |IT Consulting & Services
109 |INFORMATICA CORP 7372 _|Application Software
110 |[INFORMATION ANALYSIS INC 7371 |IT Consulting & Services
111 |INFOSPACE INC 7370.|Internet Software & Services
112 |INNODATA ISOGEN INC 7374 " |Internet Software & Services
113 |INNOTRAC CORP 7374 |Electronic Manufacturing Services
114 |INNOVATIVE SOFTWARE TECH INC 7372 |Internet Software & Services
115 |INSIGNIA SOLUTIONS PLC "-ADR 7372 |Application Software
116 |[INSWEB CORP 7370 |Internet Software & Services
117 |INTEGRAL SYSTEMS INC 7373 |IT-Consulting & Services
118 |INTELLIGROUP INC 7373 |IT Consulting & Services
119 |INTERACTIVE INTELLIGENCE INC 7372 |Application Software
120 |INTERNET CAPITAL GROUP INC 7370 |Internet Software & Services
121 |INTERNET GOLD-GOLDEN LINES 7370 |Internet Software & Services
122 |INXINC 7370 |IT Consulting & Services
123 |JAG MEDIA HOLDINGS INC -OLD 7370 |Publishing
124 |JDA SOFTWARE GROUP INC 7372 |Application Software
125 |[JUNIPER NETWORKS INC 3576 |Telecommunications Equipment
126 |KANA SOFTWARE INC 7372 |Internet Software & Services
127 |KENEXA CORP 7372 |Application Software
128 |KEY TRONIC CORP 3577 |Computer Storage & Peripherals
129 |KONAMI CORP -ADR 7372 |Home Entertainment Software
130 |L-1 IDENTITY SOLUTIONS INC 7373 |Electronic Equipment & Instruments
131 |LAWSON SOFTWARE INC 7372 |Application Software
132 |LEVEL 3 COMMUNICATIONS INC 4813 |Alternative Carriers
133 |LIMELIGHT NETWORKS INC 7370 |Internet Software & Services
134 |LIONBRIDGE TECHNOLOGIES INC 7372 |IT Consulting & Services
135 |LIVEPERSON INC 7372 |Internet Software & Services
136 |[LOCATEPLUS HOLDINGS CORP 7370 |Internet Software & Services
137 |LOGITECH INTL SA 3577 |Computer Storage & Peripherals
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138 |[LOOKSMART LTD 7370 |Internet Software & Services
139 |LYRISINC 7372 |Application Software
140 |MAGMA DESIGN AUTOMATION INC 7372 |Application Software
141 |MAIJESCO ENTERTAINMENT CO 7372 |Home Entertainment Software
142 |MANHATTAN ASSOCIATES INC 7373 |Application Software
143 |MARCHEX INC 7370 |Internet Software & Services
144 |MARKET LEADER INC 7370 |Computers Software/Services
145 |MEDCOM USA INC 7373 |Health Care Technology
146 |MERCADOLIBRE INC 7370 |Internet Software & Services
147 |MERCURY COMPUTER SYSTEMS INC 7373 |Electronic Manufacturing Services
148 |MICROSTRATEGY INC 7372 |Application Software
149 |MIDWAY GAMES INC 7372 |Home Entertainment Software
150 |[MODUSLINK GLOBAL SOLUTIONS 7370 |Internet Software & Services
151 |MSC SOFTWARE CORP 7372 |Application Software
152 |NAVISITE INC 7374 |Internet Software & Services
153 |NCIINC 7373 |IT Consulting & Services
154 |NCR CORP 3578 |[Computer Hardware
155 |NESS TECHNOLOGIES INC 7373 _|IT Consulting & Services
156 |[NETWORK ENGINES INC 7373 |Telecommunications Equipment
157 |[NEW MEXICO SOFTWARE INC 7372 |Internet Software & Services
158 |NEWTEK BUSINESS SERVICES'INC 7374 " |Data Processing & Outsourced Services
159 |NORTHCORE TECHNOLOGIES INC 7372 |Application Software
160 |OMNICELL INC 3571 |Health Care Technology
161 |OMNITURE INC 7372 |Internet Software & Services
162 |ON2 TECHNOLOGIES INC 7372 |Internet Software & Services
163 |ONLINE RESOURCES CORP 7374 |Data Processing & Outsourced Services
164 |ONVIAINC 7370 |Internet Software & Services
165 |OPEN TEXT CORP 7372 |Internet Software & Services
166 |OPENTV CORP 7372 |Application Software
167 |OPENWAVE SYSTEMS INC 7372 |Internet Software & Services
168 |PAID INC 7374 |Internet Retail
169 |PAR TECHNOLOGY CORP 3578 |Electronic Equipment & Instruments
170 |PARAMETRIC TECHNOLOGY CORP 7372 |Application Software
171 |PARK CITY GROUP INC 7372 |Application Software
172 |PARLAY ENTERTAINMENT INC 7372 |Internet Software & Services
173 |PDF SOLUTIONS INC 7373 [Semiconductor Equipment
174 |PEGASYSTEMS INC 7372 |Application Software
175 |PERFECT WORLD CO LTD -ADR 7372 |Home Entertainment Software
176 |PERVASIP CORP 4813 |Alternative Carriers
177 |PERVASIVE SOFTWARE INC 7372 |Systems Software
178 |PHASE FORWARD INC 7372 [Health Care Technology
179 |PHOENIX TECHNOLOGIES LTD 7372 |Systems Software
180 |PLANGRAPHICS INC 7373 |IT Consulting & Services
181 |PRIMUS TELECOMM GROUP INC 4813 |Integrated Telecommunication Services
182 |PROGINET CORP 7372 |Systems Software
183 |PROGRESS SOFTWARE CORP 7372 |Systems Software
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184 |PROS HOLDINGS INC 7372 |Application Software

185 |QAD INC 7372 |Application Software

186 |QUEST SOFTWARE INC 7372 |Application Software

187 |QUOTEMEDIA INC 7372 |Internet Software & Services
188 |RADIANT SYSTEMS INC 7373 |Systems Software

189 |RADISYS CORP 3577 |Electronic Manufacturing Services
190 |RAPID LINKINC 4813 |Integrated Telecommunication Services
191 |REALNETWORKS INC 7372 |Internet Software & Services
192 |RETALIXLTD 7372 |Application Software

193 |RIGHTNOW TECHNOLOGIES INC 7372 |IT Consulting & Services

194 |ROVI CORP 7373 |Systems Software

195 |S1 CORP 7373 |Application Software

196 |SABA SOFTWARE INC 7372 |Internet Software & Services
197 |[SALARY.COM INC 7370 |Application Software

198 |SALESFORCE.COM INC 7372 |Application Software

199 |[SALON MEDIA GROUP INC 7370 |Internet Software & Services
200 |SAND TECHNOLOGYINC -CLA 7372 |Application Software

201 |SANDISK CORP 3572 _|Computer Storage & Peripherals
202 |SAPIENS INTERNATIONAL CORP 7372 |Application Software

203 |SAVVISINC 7370.|Internet Software & Services
204 |SCO GROUP INC 7372 |SystemsSoftware

205 |SEAGATE TECHNOLOGY 3572 |Computer Storage & Peripherals
206 |SEDONA CORP 7372 |Internet Software & Services
207 |SELECTICA INC 7372 |Internet Software & Services
208 |SILICON GRAPHICS INTL CORP 3576 |Computer Hardware

209 |SOFTECH INC 7372 |Application Software

210 |SOHU.COM INC 7370 |Internet Software & Services
211 |[SONICWALL INC 3576 |Systems Software

212 |SRA INTERNATIONAL INC 7370 |IT Consulting & Services

213 [STANLEY INC 7373 |Aerospace & Defense

214 |STARLIMS TECHNOLOGIES LTD 7372 |Health Care Technology

215 |STECINC 3572 |Computer Storage & Peripherals
216 |[STEELCLOUD INC 3571 |[Computer Hardware

217 [STOCKHOUSE INC 7372 |Data Processing & Outsourced Services
218 |STREAMLINE HEALTH SOLUTIONS 7373 |Systems Software

219 |SUMTOTAL SYSTEMS INC 7372 |Application Software

220 |SUPPORT.COM INC 7372 |Internet Software & Services
221 |SYBASE INC 7372 |Systems Software

222 |SYNOPSYS INC 7372 |Application Software

223 |TAKE-TWO INTERACTIVE SFTWR 7372 |Home Entertainment Software
224 |TALEO CORP 7372 |Application Software

225 |TECHNOLOGY SOLUTIONS CO 7373 |IT Consulting & Services

226 |TECHTEAM GLOBAL INC 7370 |IT Consulting & Services

227 |TELECOMMUNICATION SYS INC 7373 |Systems Software

228 |TELOS CORP/MD -CLA 7373 |Systems Software

229 |TELTRONICS INC 7373 |[Telecommunications Equipment
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230 |THES LTD -ADR 7372 |Home Entertainment Software

231 |THQINC 7372 |Home Entertainment Software

232 |TIBCO SOFTWARE INC 7372 |Application Software

233 |TIGERLOGIC CORP 7372 |Application Software

234 |TOP IMAGE SYSTEMS LTD 7372 |Application Software

235 |TRINTECH GROUP PLC -ADR 7372 |Application Software

236 |[TRXINC 7374 |Data Processing & Outsourced Services
237 |TTI TEAM TELECOM INTL LTD 7373 |Application Software

238 |TUCOWS INC 7370 |Internet Software & Services

239 |TW TELECOM INC 4813 |Alternative Carriers

240 |TYLER TECHNOLOGIES INC 7373 |Application Software

241 |ULTIMATE SOFTWARE GROUP INC 7372 |Application Software

242 |UNICA CORP 7372 |Application Software

243 |UNIFY CORP 7372 |Internet Software & Services

244 |UNISYS CORP 7373 |IT Consulting & Services

245 |UNITED ONLINE INC 7370 |Internet Software & Services

246 |US DATAWORKS INC 7372 |Internet Software & Services

247 |USA TECHNOLOGIES INC 3578 . |Computer Storage & Peripherals

248 |VANCEINFO TECHNOLOGIES -ADR 7370 |Application Software

249 |VERIFONE HOLDINGS INC 3578 <|Data Processing & Outsourced Services
250 |VERISIGN INC 7370 "|Internet'Software & Services

251 |VERTICAL COMMUNICATIONS INC 7372 |Application Software

252 |VIGNETTE CORP 7372 |Internet Software & Services

253 |VIRTUALSCOPICS INC 7373 |Life Sciences Tools & Services

254 |VIRTUSA CORP 7370 |IT Consulting & Services

255 |VITAL IMAGES INC 7372 |Health Care Technology

256 |VIVID LEARNING SYSTEMS INC 7372 |Application Software

257 |VOCUSINC 7372 |Internet Software & Services

258 |VOXWARE INC 7372 |Application Software

259 |WESTERN DIGITAL CORP 3572 |[Computer Storage & Peripherals

260 |[WIDEPOINT CORP 7370 |IT Consulting & Services

261 |WIND RIVER SYSTEMS INC 7373 |Systems Software

262 |WNS (HOLDINGS) LTD -ADR 7374 |Data Processing & Outsourced Services
263 |WORLDGATE COMMUNICATIONS INC 7373 |Telecommunications Equipment

264 |XEROX CORP 3577 |Office Electronics

265 |[XFONE INC 4813 |Integrated Telecommunication Services
266 |XYRATEXLTD 3572 |Computer Storage & Peripherals

267 |YUCHENG TECHNOLOGIES LTD 7373 |IT Consulting & Services

268 |ZANETT INC 7370 |IT Consulting & Services
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1 |ADAMINC 7372 |Health Care Technology
2 |ACME PACKET INC 3576 |Telecommunications Equipment
3 |ADOBE SYSTEMS INC 7372 |Application Software
4  |ADVENT SOFTWARE INC 7372 |Application Software
5 |AKAMAI TECHNOLOGIES INC 7370 |Internet Software & Services
6 |ALASKA COMMUNICATIONS SYS GP 4813 |Integrated Telecommunication Services
7 |ANSYSINC 7372 |Application Software
8 |APPLE INC 3571 |Computer Hardware
9 |ASPYRAINC 7373 |Health Care Technology
10 |AUTODESK INC 7372 |Application Software
11 |[BAIDU INC 7370 |Internet Software & Services
12 |BIGBAND NETWORKS INC 7373 |Telecommunications Equipment
13 [BITSTREAMINC -CLA 7372 |Application Software
14 |BMC SOFTWARE INC 7372 |Systems Software
15 |BOTTOMLINE TECHNOLOGIES INC 7372 |Application Software
16 |[BPO MANAGEMENT SERVICES-OLD 7374 |Application Software
17 |BRAINTECH INC 7373 |Application Software
18 |BRASIL TELECOM PART -ADR 4813 |Integrated Telecommunication Services
19 |BRASIL TELECOM SA -ADR 4813 |Integrated Telecommunication Services
20 |BROCADE COMMUNICATIONS.SYS 3576 |Telecommunications Equipment
21 |CELLCOM ISRAEL LTD 4812 |Wireless Telecommunications
22 |CENTURYTEL INC 4813 |Integrated Telecommunication Services
23 |CGIGROUPINC -CLA 7373 |{IT Consulting & Services
24 |CHECK POINT SOFTWARE TECHN 7372 |Systems.Software
25 |CHINA MOBILE LTD -ADR 4812 |Wireless Telecommunications
26 |CHUNGHWA TELECOM CO -ADR 4813.-|Integrated Telecommunication Services
27 |CIMATRON LTD 7372 "|Application Software
28 |CIMETRIXINC 7372 |Application Software
29 |CISCO SYSTEMS INC 3576 |[Telecommunications Equipment
30 |CITRIX SYSTEMS INC 7372 |Application Software
31 |COMMVAULT SYSTEMS INC 7372 |Systems Software
32 |COMPUMED INC 7374 |Health Care Distributors & Services
33 |COREL CORP 7372 |Application Software
34 |DATA DOMAIN INC 3572 |Computer Storage & Peripherals
35 |DATAWATCH CORP 7372 |Application Software
36 |DIRECT INSITE CORP 7370 |Data Processing & Outsourced Services
37 |DIVXINC 7373 |Internet Software & Services
38 |DOUBLE-TAKE SOFTWARE INC 7372 |Systems Software
39 |DST SYSTEMS INC 7374 |Data Processing & Outsourced Services
40 |EBAYINC 7370 |Internet Software & Services
41 |ECLIPSYS CORP 7373 |Health Care Technology
42 |EMBARQ CORP 4813 |Integrated Telecommunication Services
43 |[EON COMMUNICATIONS CORP 4813 |Telecommunications Equipment
44 |ERESEARCHTECHNOLOGY INC 7372 |Life Sciences Tools & Services
45 |EROOMSYSTEM TECHNOLOGIES INC 3570 [Electronic Equipment & Instruments
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46 |F5 NETWORKS INC 7373 |[Telecommunications Equipment
47 |FACTSET RESEARCH SYSTEMS INC 7370 |Application Software
48 |FINDEX.COM INC 7372 |Application Software
49 |GLOBAL PAYMENTS INC 7374 |Data Processing & Outsourced Services
50 |GOLDLEAF FINANCIAL SOLUTIONS 7372 |Internet Software & Services
51 |GOOGLE INC 7370 |Internet Software & Services
52 |HELLENIC TELECOM ORG -ADR 4813 |Integrated Telecommunication Services
53 [I2 TECHNOLOGIES INC 7372 |Application Software
54 |IMERGENT INC 7373 |Internet Software & Services
55 |INTERPLAY ENTERTAINMENT CORP 7372 |Home Entertainment Software
56 |INTL BUSINESS MACHINES CORP 7370 |Computer Hardware
57 |INTRUSION INC 7372 |Systems Software
58 |INTUITINC 7372 |Application Software
59 |IOWA TELECOM SERVICES INC 4813 |Integrated Telecommunication Services
60 |MAGIC SOFTWARE ENTERPRISES 7372 |Application Software
61 |MAGYAR TELEKM TELCM PLC -ADR 4813 |Integrated Telecommunication Services
62 |MAKEMUSICINC 7372 |Home Entertainment Software
63 |MEDIWARE INFORMATION SYSTEMS 7373 . |Health Care Technology
64 |MENTOR GRAPHICS CORP 7373 |Application Software
65 |MERGE HEALTHCARE INC 7373 |Health.Care Technology
66 |MICROSOFT CORP 7372 |SystemsSoftware
67 |MIND CTILTD 7372 |Application Software
68 |MITEK SYSTEMS INC 3577 |Computer Hardware
69 |MONOTYPE IMAGING HOLDINGS 7372 |Application Software
70 |NATIONAL DATACOMPUTER INC 3571 |Computer Storage & Peripherals
71 |NATIONAL INSTRUMENTS CORP 7372 |Electronic Equipment & Instruments
72 |NETAPPINC 3572 |Computer Storage & Peripherals
73 |NETEASE.COM INC -ADR 7370 |Internet Software & Services
74 |NETGEAR INC 3577 |Telecommunications Equipment
75 |NETSCOUT SYSTEMS INC 7373 |Application Software
76 [NICE SYSTEMS LTD -ADR 7373 |Application Software
77 |NINETOWNS INTERNET TECH -ADR 7372 |Application Software
78 |NTELOS HOLDINGS CORP 4812 |Wireless Telecommunications
79 |NTT DOCOMO INC -ADR 4812 |Wireless Telecommunications
80 |NUANCE COMMUNICATIONS INC 7372 |Application Software
81 |ORACLE CORP 7372 |Systems Software
82 |PHILIPPINE LONG DISTANCE-ADR 4812 |Wireless Telecommunications
83 |PORTUGAL TELECOM SGPS -ADR 4813 |Integrated Telecommunication Services
84  |PRICELINE.COM INC 7370 |Internet Retail
85 |QUADRAMED CORP 7372 |Health Care Technology
86 |QUALITY SYSTEMS INC 7373 |[Health Care Technology
87 |RADVISION LTD 7372 |Internet Software & Services
88 |RED HATINC 7372 |Systems Software
89 |RENAISSANCE LEARNING INC 7372 |Home Entertainment Software
90 |ROGERS COMMUNICATIONS -CLB 4812 |Wireless Telecommunications
91 |SAPAG -ADR 7372 |Application Software
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92 |SCIENTIFIC LEARNING CORP 7372 |Application Software

93 |SHANDA INTERACTIVE-ADR 7370 |Home Entertainment Software

94 |SHENANDOAH TELECOMMUN CO 4812 |Wireless Telecommunications

95 [SILICOM LTD 3576 |[Telecommunications Equipment

96 |SIMULATIONS PLUS INC 7372 |Application Software

97 |SKTELECOM LTD -ADR 4812 |Wireless Telecommunications

98 |SKILLSOFT PLC -ADR 7372 |Internet Software & Services

99 |SMITH MICRO SOFTWARE INC 7372 |Application Software

100 |SOFTBRANDS INC 7372 |Systems Software

101 |[SONIC FOUNDRY INC 7372 |Systems Software

102 |SONIC SOLUTIONS 7372 |Application Software

103 |SONUS NETWORKS INC 7373 |[Telecommunications Equipment

104 |SOURCEFIRE INC 7373 |Systems Software

105 |[SPSSINC 7372 |Application Software

106 |STATMON TECHNOLOGIES CORP 7373 |Application Software

107 |SYNIVERSE HOLDINGS INC 7373 |Wireless Telecommunications

108 |TELE NORTE LESTE -ADR 4813 |Integrated Telecommunication Services
109 |TELECOM CP NEW ZEALAND -ADR 4813 _|Integrated Telecommunication Services
110 |TELECOMMUN DE SAO PAUL -ADR 4813 |Integrated Telecommunication Services
111 |TELEFONICA DE ARGENT -S ADR 4813 |Integrated Telecommunication Services
112 |TELEKOMUNIKASI INDONESIA-ADR 4812 |Integrated Telecommunication Services
113 |TELEMIG CELULAR PRT SA “-ADR 4812 |Wireless Telecommunications

114 |THESTREET.COM 7370 |Internet Software & Services

115 |TURKCELL ILETISIM HIZM "-ADR 4812 |Wireless Telecommunications

116 |VERAMARK TECHNOLOGIESINC 7372 |Application Software

117 |VERSANT CORP 7372 |Systems Software

118 |VIMPELCOMMUN OJS  -ADR 4812 |Integrated Telecommunication Services
119 |VMWARE INC-CLA 7373 |Systems Software

120 |VUANCELTD 7373 |Application Software

121 |WARWICK VALLEY TELEPHONE CO 4813 |Integrated Telecommunication Services
122 |WINDSTREAM CORP 4813 |Integrated Telecommunication Services
123 |WIRELESS RONIN TECHNOLOGIES 7373 |Electronic Equipment & Instruments
124 |YAHOO INC 7370 |Internet Software & Services
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