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Abstract

This study examine the ICT strategic groups in smart grid industry, we refer to
the thesis of Tang and Liou(2010) in SMJ which describes how the inference
“sustainable competitive advantage generates sustainable superior performance” . To
understand the competition of different groups within the industry the competitive
advantage. So enterprises can be enhanced for its competitive advantage or
disadvantage against the competition to-be reduced, creating a superior operating
performance.

Empirical results of this study to investigate the customer relationship
management, supplier relationship management, knowledge management, asset
management are the four major competitive factors of competitive advantage of
enterprises. We also discover companies with good management capability of
customer relationship can get sustainable superior performance than other strategic
groups. And we also discover enterprises perform well with good supply relationship
management group. It means companies can create superior performances which have

capability to integrate supply chains among multiple industries.

Many past studies have shown that in high technology industry, those knowledge
management companies can create better performance. However, this study find that
as cross-industry competition, shorter product life cycles, industry boundaries blur,
only the traditional focus of knowledge-based, research-based management of the

company, its financial performance is relatively poor, will face more challenges.

Keywords : Competitive advantage ~ Strategic Group ~ Cluster Analysis ~ Smart Grid
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and Porter(1977) R4 ¥ e 7 v & 5 & » s~ £ 5 £ & Fp % (mobility
barriers) - Porter(1980)3% % f%ﬁvrﬁﬁm‘ REEREHERFPHFEFF HL B

o LRFHFHRIIPR £ o i ﬁﬁ%i’ﬁ@%f@%é%
G~ g R R H e T R B EN TR A 3 0 BB @R AT
1is A8

M xR e R B FEF O R T EARE T A E
BARDORGFEE a3 BERBEAER P2 LR R FILRF AT LY D
mE R

Porter(1980)45 ! = fhi& » g kil » & 701 RHGA: 2 AFL R

3 ‘#@.T\,4\?%ﬁ,%§f#‘ﬁ,§m;\ifw§%‘ﬂ,5\@#&':}:2’\ 6‘]1?‘;\1'%3' e )
7~ P K o R e McGee and Thomas (1986 ) #% 2 7 = f&# & ek ik »
gzl HAM A2 AFELHFE3IRFRFLE
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Rumelt(1984) 7 F§ &8 4 (isolating mechanisms) ¢ H £ 4 & 0230 45 #5 [
GBI R ﬁﬂfsfﬁ?ﬂ 1% (causal ambiguity) £ 3 & Pl gL B> H s chL e 3
PO S L~ %k (sunk costs); 2. Fe R S S A2 F S A 30§ HE W
BB Y & k4458 P (idiosyncratic investment); 5. £ #8 v engt i 4 6.4F

KT R TN T 8B 15 B 0. L BE R -

e &9 2 S g RN ¢ 2 #4052 Hatten & Schendel(1977)# &1 i

r}-ﬂ—:ﬁrﬂﬁ\\l* v A Ar B 0 G T AL glé'?ﬂ\.é/év”:ﬁi BTG TR rﬂ‘“ )
EEEY ML AR DT RS AR S FUNY Clgl i G R

N /]?%“ CE IR R e k2 TR M R odE o v AERRG
F* 42 (Barney, 2001; Priem and Butler, 2001a; 2001b) » = f]k.{ﬁﬁi BERR
E I SR xl- TN g"i‘]’ﬂ HEEr»ehgzi2s 24k o

P-BAESHEE R AMCY LS C—P (BH—F 5 —Hrm) pIL%
o f&%wa SEIEFR PR L RS B $ % H(Porter, 1980,
1985, 1990, 1991; Tang and Liou, 2000) e A LR e B4t Hp il LA 5 i &8 L
W75 o R R 'i‘»’%‘b% AR RBA A e S T G0 750 KGR
P R RS TR p R AR RS TS

Firm Performance = f (strategic conduct; industry structure)

% - fAEH* RBV e 5k kil o 4 %%‘hﬁhﬁ? g EP g BF R4t
# I 5 4 (Teece, 1982; Rumelt, 1984; Wernerfelt, 1984; Barney, 1986, 1989, 1991;
Peteraf, 1993) o £ #-it s BAARK £ F 5000+ G 5L oY ik Rl T
FI* VRINHAN(E 7 R E~ o 2 AP 2 8 FR )2 LA TR
SRR SRR RS £ 28 S R Rl S SRR s A
B FP 2 g DA ESFieB L0 {FF &2 FEL B4 a(Cool
and Schendel, 1987) o 24 i * T g e 4738 KPP > L BH I F¥E 0 p Fik
LEFP TR A &) A VRIN FiR e

Competitive advantage = f (bundle resource; VRIN)

Tang and Liou (2010)** SMJ # * % - f& > 5% » #Zrﬁuﬁ. % sz(superior
performance) § = # < BH cniR g T2 I LN w3 0 e B ER > €7
TERFFERL BRARBYE B 2 FI R M G T2 #&%E‘r.a TReE —F R
— & ¥ ¥ »% | (strategy —resource configuration — performance) &%) % 4# o
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Tang and Liou (2010)+ & ¥ 4743 chF R s f 5 T TR, (resource
configuration) » + ﬁ*n\% FPenifuiz g4 > REELEGFEEFEBFDEET
i g o g IR BB W BT o TR S 2 e S ](orgamzatlonal configuration)
(Miles and Snow, 1978; Miller and Mintzberg 1983, Miller, 1986; 1996)4p #, # i
it # (dynamic capability)(Teece, Pisano, and Shuen, 1997; Eisenhardt and Martin;
2000; Zollo and Winter, 2002) 12 % _9_57%‘« B IL b %) % 0k 1247 02 (Reed and
DeFillippi 1990; Black and Boal, 1994; Rivkin, 2000, 2001) - { 21 k&< B4 2 &

ﬁpﬁﬁ]i%ﬂ EEH e KA BAL PN IE AT L L TR
’l] H£iEERREE o

Tang and Liou(2010):& * Powell (2001; 2002; 2003)mE AF PR
B Fe TS gd (competltlve advantage)4p s e T 324 53 1 | (competitive
dlsadvantage)— o AR THRLBHAZFFRESE ) i TN 4

¥ (probabilistic inference) » B~ % v e T 47 4 | $4 % (deterministic inference)

(Mlller, 1986; Siggelkow, 2002) > = T*quﬁ FOTAER E B D7 FHRF R
W yaeh g % T 3&? W BT OIF K Wedk i G 0S AR LR S A % U F1%
v oa oA lﬁ%i o MEFI AR 5 o e lﬁ»’%“ﬁiﬂ’b&g gff’ 4'§£§mi“£’3g
reihp]id AR S W «»ﬁ-Lwﬁn o FIM B WL E S B R FELS 2T
R = FR2ZM G AP R E A G R B A Y Tang
and Liou (2010)2 3 2k > 2|47 M4 74§ s 2o {20025 8 el i3 > £ 4o f] % 42
MpE L R R RS X TR PRE R T Al e R
2N Mgt * A E 2 TR -

25*:}_ =R t}i -Lf- )7\:

Venkatrtraman & Ramanujan(1986)3% 1 = a5 # kR & E 5 Y Fon
i+ % » (financial performance) @ 3 @A K@ 7 4 * dudgth o bldcy
> EF o EIFE
»%z (‘business performance ) : ",% PR pcdg Rt o ¥ e A
#‘ibh’* dpth o Blded B A S ETE
»% (organization performance) @ i BB LKk T w A A
*’ﬁ K PR R R i S

By

[\
A B
“*ﬁu_} ‘%3‘;3

a4

GPATR R B Y b o RS R R LB A S KR L
KiTf & F A Aoskg 2 F 14 4 (Firer, 1999; Grant, 1991, 2008) 7 4 4% » 37 ¥
ZF (ROIC, Return on invested capital) B ¥ i & 78 & F & e F fop LiF A 5 L

L #7£]i¢ 2 & 4 (Cao, Jiang and Koller, 2006) o J1] # 4+ 2Rz 5 ;0¥ P » F A 4R ¥
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LR E Y A

(1.) % & & (NOPM, Net operating profit margin): % F /R cfe B 238 * > F

(efficiency)
(2.) F » % #& 5 (CTR, Capital Turnover Rate): ;=& F R HF S F 2T A ¥ &

F ezt (effectiveness).
HEREE A fRE AR AT

NOPLAT NOPLAT _ S
ROIC = T S X T NOPM X Capital Turnover (A1)

(Al) 7- ¢ 79 NOPLAT= EBITX(1- Tax rate) > @ NOPLAT % 4o f STIR R B 1S 2
..... 31(4; o IC (;}}\)\ ﬂ\) (r‘] ﬂ‘\—i— (ﬁfy—, ﬂ\)__lﬂy ‘gs é ]F" » m EBIT {7&{,
'a" e,.'a“"’ﬂ tax rate £_fi ,s{ﬁ 8 L 4F

£ fa- Fb EAYEE S A e A28 F F(NOPM)S F A % B2
(Capital Turnover)(Koller,Goedhart and Wessels 2005) 4 :
NOPLAT S (S— CGS= Adv— R&D — Dep — SG&A — Tax)/S

ROIC = X — A2
S IC (FA + AR+ Inv = AP + Cash) /S (A2)

Ho ’CGS_MF’%\'*yAdV—E}%?P_ s R&D = #73¢ 7 * ;Dep = 17 {5 : SG&A
= g4 % FA= FIEF A AR= Bfctein i Inv= 5§ ; AP= R tRix -
PR AT EER TR EE R EARFE Ao MA A AR
v B %A A 4 i % (Porter, 1991) o

A 7 31 * Tang and Liou(2010)#-ig i 4730t S ikdp H & f FEd 2 B %
SRR AH S HAFE T HREF AT

(1) FEE B Bdpth © Rfeiein % 5
(2) &R B A R R

(3) "o F A RAD 4§ fc2 FH P Y By ez F

L

@) ARFAFRi 4 ffh BRSO 52 AT AT
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1395 £ B e % (Department of Energy » DOE, 2008) s Gt ik H e g % %

(National Energy Technology Laboratory » NETL)¢ % & > Smart Grid &£ # 578
oA

1. * © % (customer participation): A7 E T v L% = { R B R EER
w

o dgd e RADTEFTA TR R F I DD TR LA

FARTRIR SR PM TR RFRARS PR L RuE L

ITNERERLETS 20 F GGREE kg 0 B g et BT
5

SEEE A g R F R B B E R A A D4 EREL § S
Iﬂé{;;ﬁ‘? 4B i ke s B E T 4k %(Advanced metering
infrastructure, AMI) 5 ik 4.7%EﬂLL B> e FpEF] 2012 £ B-F KB 5200 § B AT

224 -

2. F A% F B iF i (optimizing assess utilization): & 7 5 2430 A ﬁ;;]ﬁjz,
T RS EE T ARG FrcFBad o 4293 Brattle Group 2007 472 > £ B 5
T 5% T B g R Ak 20 E AR B e T 350 E o I
MRRELROLRAT I NACEEOT S TR FET ez 2L G
WELEHEF I AEED B RRA 20T RLRE S R
A YRS o FRRE FET RPN BT EFT AR BE 2
¥ ?ﬁ&“°Bwﬁﬁinuﬁwmxm2mmmiy,§;¢m@ﬁ%

AL 67.7% 0 § F A Jé‘téi\.»] 80.8% » » & T ¥af ?‘*]466%’%]]??:,’““%
Aihp B iR Ot 0 40% 0 RS T 0 FRGOR 4 ) AP ROE S

m ,;L’ﬁ CE

3. p A HRAR(Self-healing): A ET #FFd R BRE U Z Bt prd) j s BiE
PRANTIRL 0 P kR R R S AT L SRR R AT MR A o B 2 R
R B THESL  SE SR LA R ET Y B B2 HT SR
{Eo

4 HELIFIRAERZI T FETRTE ARELOE T LN ik
BEARFDIN 2 FEAANNET JABEL A RSB b4 2
Bav R E & ALE 2 3] 4 473V @ € (Distributed generation; DG)*7 & 2 7% 4 it
L 2pE o THEET A PRk St 2§ F(Demand response; DR) ¢
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T RE T A B ey o

£ 2002 FH > 5840 3 £ ~ > EJ2 07-&%31\ 113941()&;’“"?4
FRE A RAGRE PR o dnF AT H A FET DT > F4F
e ’}‘Iﬁa«?;‘tﬁr.\,m% "lﬁ%ﬁiﬁ'%”jﬁ"ﬁ‘*m?‘m o i*fﬁﬁkgiﬁiﬁi
Gl ER B AN TREINEZ  EABL ST ETEEFELT
(smart charging) % F o B % £ 3 0.02%% 3¢ § F 0 5 3] 2020 £ i 6

F A f A 3 8-16% 0 REF DI § 3 37% ¢
195‘{ 'é‘%ﬁaéq\.g( \mm,}g-( v]:%‘:?/_ , A\f( \‘r‘!’!)‘t
IE»II%:— MR o

"‘E?fu’;gf'

T BT RE MR SR T 2

S R R o A I SRR R R L B heT 4 (4
D& LSERE  Fits L By e @ a i A AL e S
BB B SRR LSNP R R BT YRR T AR §
#3 ig P/ o LI IE A B Lm“'wfli‘?FuFILoﬁ-,ﬂ :‘F]/j\r__ﬁ_‘ E 1

STt L T E RS LR TR

2 1GATRAFETRERLLR

B Rl FELROPL

THA B K AR
H o i e b
- A A AR Tk
R =i BB A
PR B E ER SR/ B P
#E R pAER
= k] Lpdwip
h AR 27 mESRA
AL RRARLK A B E KA
3T BRTR %R PO R TR
R E R aERP e FE R P HRaERPE
YNk A s RS A e

—_—
(V)]



Flt AT GER e AT E R e hif gk
I gie: %28 § 4 i § £ fs(Demand Response; DR) 412 = 4 4t

S R L e P SR - B AR

E\‘-I_’" 4w ,Lk.ﬁ’rw;}x -@ L uujiﬁ . f;rj_;ﬁdigﬁ_,}i
2. kG A FMARE Y RS RERTEL R T L RPRLR
2T R

3. X 2G: HFINAF R AIGERER P LE- A RT & AL FG
26 TR R
4. AR G PR R HRERG L E

a4 k. teru} ' ¥ - n[;ﬁruv\ i fﬂﬁl— im{ﬁ‘;‘% AL VAR SR BT I A

j.j,\?—; "_ ,b\@'\ﬂll °
Integrated Security, Network,
Data and Power System
Management
1.Power Infrastructure 2. Information Infrastructure
Posver Operator
i r r
Ditairitnstion Rrcehing Dtsrbution
Subgmnon Ga | Susmon Subsiaton -
Bubdtason
" e Comemercal
I‘i:: =l
g rwd v
wina
Ircustrial Cammercsl

EFEEN ST )
1k Jk: DOE, 2009

FLAFETRERFLAENES > 0T FI(R )
| &3 FRELANAEE R AFETREARRLL o
Fooa @R dE SR FRT S CRRT AL T4 BT AR

BIBAEE > SFESARYASLFEL -

g o &
S
i

<y
~m
N
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4 r ~
e | 0 % .:4}: T — 7 'ﬁli{;‘
(iR I R B ST —{ T B
~ J
4 ™
P 3 a % ‘.'l:.-f? i & &% —’ ) B4 ﬁ[F 4
Te Le
(REFE) e FEF & SR A IR 4 44
~ J
a g - Ty
T 3% BR[| A&ES (REEEELE
(E3as) 8 - TR R
S
~ ,f

W 6FETRINH#TTLN
TR kR AR R A, MIC 2009

262 T FETGAT L

f’%i B &0 F3%(DOE, 2008) 403 » £ BT 4 ¢ reris & enps 454 5 3

# 1000 &
R

C \

3 1,500 £ 7 endf Ao & chf FEE R e 52 1960 & 1w

KL E] 99.97% 18 4 Sinle & [ PEETS % ke 4(2 2)

AR A BRI

A ¥y F DAY MR AT AL (ER)
il 3 $41,000
TEAM $72,000
BT kR $90,000
& gﬁ.gé‘ri 4 A $2,000,000
HEIE I $2,580,000
FhREBYE $6,480,000
TR %R £ B HIZ(DOE) 2008

7 ;F‘EDOEmF’%EL PP PZRE A PR HARAEDREL LA

oo £ 8 X EMEREEA S T A (£ 3)

2 34R7 74 é%’%iﬁé%\iﬁ??’g#ﬁ'i%"

PEHE L A(T S E R - B YT

55 ) B

1%
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, g ¥ $3
. $4.5

E)
-~ $2
A¥E -
e $1.5 $2
/ S $1 -
FiCE =
‘ $3
pry $5
- $2
I F $4 =
-y $6
T §2 $4
a N
i e $3
WEL =
_— $5 $50
i $12
- $20
5 $60
A, FAIL $1
¥ P, 8107 $2 =
5 $3
i $0.5
P -
$0.1
$0.5

A R s
7ol kR F B s R (DOE) 2008

ﬁ‘L l: 2 .
=R PONERE A .

% #7ig = endf £ (Sullivan, 2009)¥ 14 5

R

|
g1 L 2 !
A R Y ah k(R 4
& 2 % 4)e
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CAVE SRR R TR e

Estimated Average Electric Customer Interruption Costs
Based on U.S. 2008 Dollars by Customer Type and Duration®

Interruption Duration

4 hours | 8hours | Momentary 30 1 hour
minutes

Medium and
Large Commercial & Industrial
Costper | 455 188 | $93.890 | $11.756 | $15.709 | $20.360
Event : : : - :
Cost per
Average $25.0 5726 $115.2 $14.4 $19.3
kw |
Small Commercial & Industrial
Eﬁ:;tpe’ $2,606 | $4.768 $439 $610 $818
Cost per |
Average $373.1 | $1.229.2 $2.173.8 $200.1 $278.1
ko
Residential
Cost per
Event $7.8 $10.7 $2.7 $3.3 $3.9
Cost per
Average $5.1 $7.1 $1.8 $2.2 $2.6
kw

*[Summer Weehday Afternoon)

7 42 &k Sullivan, 2009

L

(m

{

P4 2 fEEA ERSOEASRE LA R ET e FRGOTS R
K Z"g,{»"_r];;;': TEBERpAAL LT R T T RS
ﬁ§4¥ﬁ1@ﬁ 7] 0 E K FEIGE T e R R KR T 0 2 E B R
TAEEFEFEL NN, M E B FET

(‘m

,..\
w)
@)
m
[\
()
S

N/
E
>_“.

‘L“Jl“\

h\*
m
-

p=] m4%~12% o

d 320004F 4e W A el e W T 4 B4 > 1% 2003E82 14 T E 4k BT
SRS IL S B 5 G R Sk PR L4

T T R F O I ﬁﬁ«meg4’¢%@$%%4§"
60@} A FHREREBANIUE A £ Lk AT A P T o LT 2T
ik RS LRI Y FEEC S TR O S AR E Y
EPRI(Electric Power Research Institute ) #~ 3 ﬁﬁﬁi{ Hi=yzes o

2005# £ W TRt F EE TR pat hrci - ZOOSJ v BB~ A RE
i%ﬁm?%%’&% EWEATE LR PP E R ARE G TR
P EGRFEN LA b/b%r %o2007ﬁ%@]@]§iﬁu/&73&1 fr& 27 % (US.
Energy Independence and Security Act 2007) » 1345 3% 38 ;2 % 0% 1338 FF & T 5t
i (Title XIII - Smart Grid) » # B34 %2008~2012 # B2 X FET ¢ FFZ
BFcis #/#lRE~ > P RBEL VN E LT ENP 2 22 B EL
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FIAEI RS XM SR EEELR § KT LT HNEE S F R AL
X R

263 B FFET pEFE
d TRI(B 8T 4 i AR U5 f Mg RIS LG5 67.7% ﬁ%ﬁa;‘;#ﬁ
325 9.44% » «Fka‘r"ﬁ?*"}‘ué # msb«)ﬁrjﬁ#‘ 5% BT RE L R HIT 31.6%5
RAR S o T AT g BT K if‘]%}ﬁf*a,,: Seehag RAFAS S 0 B ow B
FLEILT EFYT 60%,:‘ nE & Leﬁi‘k KA PR A AT
ER @ FTUMRROEITHRT L 0prE g E S 7" P AT A R AT &
HEFFDE NERE HA 40T
L ST FETARA200 » 93 47% hE R R F > @ FED R
AR 20 & pF U RS 190 R 490 R E
2. ﬁ%lf""f”’“' iﬁ]ﬁiﬁl”"’ﬁ#ﬁ* HNTIOFEL > GF 40%NF 2R * 5o @k *IFER
BHEHMFFAL20FEP T LS 50 GBI 120 BmE
3. R IR iﬁ]ﬁiﬁf{jﬁ*ﬁ" 5100 g &2 > @ * KK 30% 0 @ * FET R
B 20 & pF O ERD 220 R T 560 R E
MR RET Y 460 R F) 1170, # ~ (Huei-Ying Lin, 2006) » PNNL 3%
A FTHMER DL A FE R TR E Ao * 6000 § E A E R
BREAFTUEIPEHAETRO60 BE ~ i £ 7 R/ PR T 1R

i w2

B 723224 FTERT 2R
7 &k ik: DOE, 2008

i% P % it k%% F (International Energy Agency; IEA) iz 3+: 2003 & 3] 2030 &
DI RV T L 16 E 2 Y ERCSE B3, 2T A RO FRH
20



810 ME A H E L 5%10%S & B¢ T X E kpAET KA 1235 NETL
B AKR20EFZEH 0360 EARLL LD ETFETR(BY P & &
PorF RTINS0 BE TP A0 BE A PRI 120 @E A0 R 20

£ RATHORE X 7300 o ¥ AT E L ATIOA 20 £ X 2060 B 0 L EF LA EF

i 800 B I| 1500 Befs L4 » HIA R FEF BT o

195 2 Wi BIVDOE)F# 7 v » SR AFER ® 2 ppeip M oifE i h e
SR TR BT R E B RELE BNV 350 2 AT AN VRS R
L 20 RE A RA D

Robust Additions Fuel Purchased: Retiremente  SMart Grid
Trends for Growth §78Blyear Avoidance
(2004)  (2005-24) J (2005-24) 5605 - 24)
$15B/yr $3I008 w—le- 51568
$4Blyr SE0E Transmission — 512
| $308 — $578
$12Blyr $2405 g Diztribution ($46-1178)
Outages | PQ:

-H-‘"-\—\_
sy s>
@D >

Load Purchased: \-"“
Pamuring the 23 Cantury Eeamamy $260Blyear  planned capital influxi{ $936B
W 8AETRT 2L I3
7R kR EPRI

2.6.4 AT E T e F

B bR Ak B AR AR 0 1995 B i R 3L F (International Energy
Agency, IEA2009)m§F% kg Pw 23N G 41% R T 4 A
(1 10) > AFE T g ehud 2 5 2020 & gt vo s £ :tz-sn 2007 £ 5 21% » F] 2020
ERP T AIFE T 4300 RE & o F] 2030 £ T 4k st B T 32% 0 12
2007 # iR k5 0 2 RAFER gz 202020 -&EH\#HI B F i 2007 &R0
25% > 312020 # % WAL T £FFE 3000 mE ~ o
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.46t

Reference 450 Reference 450
Scenario Scenario Scenario Scenario

2020 2030

1990

B O23T 4+ ssmpng
7L % : TEA 2009
#L: 450 Scenario A 4p 450ppm CO,

Reference
Scenario

450 Reference 450
Scenario Scenario Scenario

2020 2030

W 10 2%3% 4 g
T % & IEA 2009

1990

W Buildings
B Industry
M Transport

B Power
generation

I Other

M Buildings
M Industry
B Transport

B Power
generation

B %% i /3 F (International Energy Agency; IEA 2009)4p 1> % 2050 & 2. CO2
Pz g &£ d 620 BEERE I 140 REE ",ﬁ% Tl TR A G BEE S
BPAFRIEE T A KA R kg MR R 2SR AR R MR bl

LHFFHFPTETE 7 R 12%Fm % o
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70 - . CCSindustry
L and transformation 9%
5 60 A Baseline Emissions 62 Gt —2 /
D' CC5 power generation 10%
E 50 - Muclear 6%
() _~Renswahbles 21%
E 40 4 Power generation efficiency
0 & fuel switching 7%
w "~ End-use fuel switching 11%
w 30 4
'E — [nd use electricity
efficiency 12%
0 20 -
Dr,q End use fuel
O BLUE Map Emissions 14 Gt efficiency 24%
10 T 4 >
WEOQ2007 450 ppmcase ETP2003 BELUE Map scenario
u' L) L) L) L) L] L] L] L] L]

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Wl 11 jka%2% ¥ W1(2050 &)
F#L % s IEA 2009

BRSO R HFERTRLEFE g BRI B9 5 & gy
4o A (% S):

3 5 cRHAT T EROTE

REZE&Q 2008 # 2012 & 2020 &

B RAR S FEFESY BHEEGY BHEEGY
COp 2 7 COy2 7 COy: 2 7

ARpEtravi 3.35E+08 5.44E+08 1.53E+09

B. % i 2x 5 1.02E+08 1.14E+08 1.44E+08

C.* = Rt 6.80E+05 2.51E+06 5.89E+06

D.~3cA T iRE & 4.23E+08 1.48E+09 2.41E+09

&3t 8.61E+08 2.14E+09 4.09E+09

2.6.5 9 & T e priR
P4y H—" ‘%n,z %ﬁzﬂ%@%&w %{usémfaéﬁﬁ%ﬁﬂu i
ﬁ;igaz : m]%erECJEEE ULi é#\ mé_#*w ° B wﬁﬁ*ﬁ% & i

s

| nd

H xend 7 F B 7% % £ (National, Institute of Standards and Technology,
23



NIST) % & » *7 2009 & 9 " 3 J14EA| T

a8 o

% ONIST & T3

B33 AR A 2

7%_ /—‘IJT 16%@_

i -2 (2009, 9)

R it Ay A * g

* o AMI-SEC System Security FEATHREFEIR
Requirement RN G DT 2

* o ANSI C12.19/MC1219 T A F Mk R

* o BACnet ANSI ASHRAE EHRpp b
135-2008/ISO 16484-5

* o Open Automated Demand Response, | # f&w &% & 4% f 45
Open ADR #1

¥ ol OpenHAN PR B Rz A

B2
*os

Zigbee/HomePlug Smart Energy
Profile

DNP3

$7 9% 241 | IEC 60870-6/TASE.2 Fedl P s T Ap el 2

v

23972 4] | IEC 61850 BT rp B R R

v

ﬁi%J I IEC 61968/61970 TARAREY oS
*@*ﬂ*ﬂﬁﬁ%&

%?mi IEC 62351 Parts 1-8 Aag?d wipgEip

m(PMU)m x>

SR 4 sk
BT ks

IEEE C37.118

I 4p £ 2R KB

AR R R E
[

IEEE1547

AR N A

PRI IEEE 1686-2007 FEAT 3% % (ED)=
U

FTEE > NERC CIP 002-009 XAT A kA Tk
Ex

T %> NIST SP 800-53, NIST SP 800-82 | T 2R Frfrfr st & 2 R4
Faatt I

F TNISTRIEFEL2FETRAMIEERE
TERP LS * i

AMI-SEC System Security Requirement

FEATHEFENT 2REA 6 D
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£ >

ANSI C12.19/MC1219 A !

IEC 60870-6/TASE.2 AP o 3 4p il

IEC 61000-3-5 MR BTk S B 2 R L (£ R
LT A 16A 22 &)

IEC 61000-4-7 R AL ATHER R 2R rﬂ;fﬁ 3z
+ 8 .ig Bl ;f;] 2|

IEC 61173 SRR R SLERT éE;f;] 3l

IEC 61850 BRATh B R RGE

IEC 61968/61970 TAARY PR BT N2
)

IEC 62351 Parts 1-8 A ARY SApEERE ~(PMU)H
TME

IEEE 519 T4 ﬁfupgh,ﬁ,:}”ﬁ HERFZ & R

IEEE 929 TR ET ASE Y TR e R
L

IEEE1547 AT TR e

IEEE 1686-2007 FEANTFXAFJAED)Z FTH= >

UL 1741 &ﬁﬁ@?mﬁ¥ﬁiﬁgﬁ$£@
R AE DR

UL 1703 KR T Ak T it dpinmiL g

Zigbee/HomePlug Smart Energy Profile | FJefe B3 & 203 38 F 07

PP ENT RO > % 2 335 LB R EONISTHZLT 7] 16 8 B4 (76 >
%o FPIFE2010E KT R A o
% BNIST FE¥ET ¢ 16FBLiIFH* %

x| RERE LS AR F AR
1 EAE RS i 2 ¢ oA
2 FET g P 5 TR 2010 # ¢
3 TET R RARE AR HR 2010 & ¢
4 |H@AMASTERZER. FEXRFEERE 2010 & ¢
5 HY R RLEFREE R Wiﬁw 2010 & ¥
6 TATRZEEL 2010 & &
7 wREE G 3 R 2010 # ¢
8 AR RETARKE 2010 & &
9 IS Rw (DR) L 2010 & ¢
10 | fZEaR R * FFEn 2010 # ¢
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11 IEC 61850 Objects/DNP3 Mapping % & #7 p #+ it 2 i% | 2010 & ¢
EH R

12 |[HARNARED ALE AT F R 2010 & &
13 | R 8 2010 & ¥
14 ﬁ%]jﬁ"o"“’ g e i R 2010 & %
15 bRer KB G RAT A JFRRE 2010 & /%
16 B4 TR 2010 # &

HETRRY A € FUR* BB HEY F AR R0 A

e $5 3 Meng 4 Sl W (Power line communication; PLC) 2 % 4f 4 k. (ADSL -

VDSL -~ Cable Modem ~ FTTH ~ EPON ~ GPON) % » & #id

MAERLP]E FE

GSM/GPRS/CDMA/WCDMA/TSDCDMA/WiMAX ~ Wi-Fi ~ ZigBee ~ Z-Wave & o

i * lf’ﬁ e B2 B ’Kbk’?f T2 ATt TR B
mkﬁ,gﬂﬁ*4?“m$%&

Ll e

2 OFETRRBT #REITL

B2 AT EARM o Fl L R AR
LR VRREE 3

e SRR g = RAR
100 Gigabit Ethernet 2 &1 Data Oyer Voice = R
Lines
Internet 2 3 &1 Asymmetric Digital =R
Subscriber Line
(ADSL)
Broadband over = R Cable Modem =R
Power Line (BPL)
Low-Medium Voltage
Lines
BPL 3-5 &1 FITH = 3
High Voltage Lines
Hybrid Fiber Coax 2 &1 Paging Networks = 3
(HFC)
Power Line >~ 3 Radio Frequency =~ 3
Communication (PLC) Identification (RFID)
Narrowband PLC (IEC | = & (% @ Multiple Address = 3
61334-5) Device G iwiE; % B | System (MAS) Radio
Language Message b g i)
Specification (DLMS)
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WiFi = R Spread Spectrum = 3
(SS) Radio System
WiMax (4G) = 3 Internet Protocol = 3
Version 4 (IPv4)
Core Networking
Cellular (3G) = R Internet Protocol 2 #E1f
Version 6 (IPv6)
Core Networking
Time Division = R AGA-12 2-5 &£
Multiple Access Cryptographic
(TDMA) Protection of SCADA
Cellular Wireless Communications
(IS-136) General
Recommendations
Code Division = R Virtual Private Groups | = &
Multiple Access (VPG) Technology
(CDMA)/High-Speed
Downlink Packet
Access (HSDPA)
Cellular Wireless
Very Small Aperture = 3 Integrated Digital = R
Terminal (VSAT) Enhanced Network
Satellite (IDEN)
WiFiber = 3 Wavenis Wireless =
ZigBee Wireless =R Z-Wave Wireless = R

2660 FET 2 FET L OFRRR

AELT s
EXE

&gwi FETLL

FAFRAMFTIT T2 SHE B
igd 5?]’" # 7 % (Automatic Meter Reading; AMR) £ L&
(Advanced Metering Infrastructure; AMI) % = > %3 ﬁ ;u AR P @B E D

e awﬁﬂ*ﬁ%‘«%ﬁﬁéw

EFELTRXLER DT - -
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#E HE-RE Ag

| v ,
£ fo EtEARE .ﬂ"" 'vq,‘.; w
A g

Mr:x-, RS Em

) 4_m<5£>

B 7~ v 4 Y
'/ SmartCod R €W - TH K Y1 AMI (Advanced Metering | [ AME {Automatic \[  EMS (Energy |
AMIz shig 2 4 HEBBRTFTHAE Infrastructure) & it i £ Meter Reading ) Management
A Sedikty - TRESE f BTk Eh AR M 5?5_"-“"3::' )
T - EH SREY - wan || meamareme | RATEREW | RRETEAR
AR - ARMERTER e fige EHMEEHAE || BAAMREY
B RAEA EMAEY € |[ Savz.genn. || ASE - ARTE || LTREAZA
AR R R A - R M b LR 22 wep gy pa || CHR - iR
EHAEE . FadEsnTRy | ERitMF % CALDL G SO

iy _/ ] _,-*’ Eik iR _/,

W 12 4P £ T % R85 W
7R kR MIC 2009

A A FRFART LATLEF A RHE L P2 B T4 U
AR FER A > EFEe B2 o NF R RE 22§ £ F &(Demand
Response; DR) » i = § 4 B Z»cF 2 s d it o
L A RHERE GHET L UARA LA THRE TATHEA2 T Y
B kA ARG ERBEREY S RERT R T  AMI ZE A kAP

Eoead il * REEEROTALSIG TR T B BB -

HREP R A R HETATRRRY EERA R AFERE T T
TR RLAPM TR LV IR TR S L e N L kg
TG peds S B LR ¢ &R blde DB A R R

&
BRER T FELALT TN LR HTCRPEE

PaLuaBefea iy T pmRr - ANt 21
2008+ & 1F 0 % %127:!7'”?+ SR > GEERLLI%OR Y F o ST A 7
—‘*ﬂ‘lﬁ#uAMILé%_;% FwALB TR AN

|+
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1. f% * P 2} i (Time of use; TOU): TOU R 3 2.& = A7 b ehif 20 &
TR HREGERT R TOUSE 7 £ 2 e 3530 0 28 4
A ”l—f"’i* 2R TR T BT LTI A D

|

2.« % i ;# (Critical peak pricing; CPP): CPPi# % & ¢77 % £ "4 & 4 p*
Ebﬂﬂﬁiﬁér'ﬁﬂ{m#ﬁﬁ’wﬁmm’ #8760/ B> £ % 100
JPET Lt g PER R H

3. W PEIT ¥ 2 (Real-time pricing; RTP): RTP2 7 11 2 & 2 Preng 4 10 7
PP pELE kR LR R T B % e
(RTE LN

195 ABIResearch i 7 33 & » 23F 2 4 * enT £ 2K E £ %2009 &
7,600 F 52 (6F EFETLELECEHIE X GALBRBRENT
203 R 204 A ETEIERSILI2NAL 0 RRT A %S
o0t & B8 2008 £ 10%43% 3 7] 2014 £ ) 26.5% o

P f EREs FETAREMRY FET A e AR L
Qm?%°d*@§ﬁ’2&NQOEﬁ’+2M0ﬂ%“ﬁ¢¢$Wﬁﬁ
T 20% > & F i R F 20% 0 R Hew B2 ay R £ 5] 20% 0 & E FE P
oo it g4 1%’*’%@.&4 ,,Ia’ »%A{'&;ﬁrb/,,\ﬂ}\i?% ,7\3"?’-‘5
g e o gE kL g AR J‘f“'tsé“ﬁf’“ AMI % Ap Bl A A#HZ K o @

PEFFETRORE S ZOMFEARNT RARFIFET AP H -

Berg Insight 5343|2013 2 5 # F-H#¥5 ALE8+F S cuz i & o Fyt
2008 & EE & ke @ ¢ B & = = European Smart Metering Industry
Group (ESMIG) » %% ¢ iaE T FFET 2 A F i psant @ TR5RG > #2
WEAME © 2 f FSRE R R R ST A 5 M B B

P2kt d RRAER 2 o™ R
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#0 la%
A8 . 20135 54} % 4 7008, WA ¥ Ubiquitous
:ﬂ:uutiﬁ;kﬂ'iﬂ: BER AT SEMRR Metering System ¢ REX
e L 20092001188 3 2010 L1 L
el ¥ ERRERG Y

o f f""-k.k e i : BiLE BN & TR
— - i {
bmn$ o, : k 3 fa il b B E

m[pp;_ﬂ 1500
&y e

o P ile o [am
i T 20008 B A 8
AR v‘:‘?" J,_- 3 A - w0
£ % R31003 B A 11048 & 28 M 47 8

L & v
it % I.: : BHESARTYS
JJ/\_ T N % il 1t
| rEAR

Y
AsdzgMsarry [ |
T At EoaRer NS
i HLE 100N &

b=EE . A0ERE 2 kNN

| MmH & R T E S WIS - b3t

| e R - Biea AL
7 4 300050008 7 A )8 B

W 13 2 FETRAAHT 2 F
FOR % R MIC 2009

P A ET AN IG5 47% Ak A s 20 0 B 90 8%~11% B
B f M e it F23.9% P - Duke energy & 5% %80 § * = 4c e Pacific
Gas and Electric © (5% %7 900 * = » H sl B8 4o £

% I0ERALBEF 2P R EPBT LI

FAXZTCh RN BREAHTERZAE
L R i RIE IO L1 d i ¥ B
PGA&E (Pacific Gas and Electric) $1500 Million | 1500% & (E+G) | 2007~2011
3CE (Southern California Edison) $480 Million 530% 4 (E) | 2009~2012
SDGAE (San Diego Gas & Electric) 3240 Million 2308 & (E+G) 2009 ~2011
Center Point Energy $350 Million 300% & (E+G) 2009~2013
DTE Energy $350 Million | 330#% & (E+G) | 2009~2013

FHL &R MIC 2009, 4 7
& = 41
1. & =0 #3100 F “4ET 4
2. 2004~2007 & % 7 4.5 w0 ATE 1,900 2 2K enfy A X R S1 B
%?%’uﬂ@WﬁBLﬁ£*i4%ﬁ
%lﬁo' B % GPRS M epe2 TRIE > 7 &M M%J’“%%i:

ek
R
%

B
1. 2005 £ E2 FET > 5 2005 & § = ﬁg rgE 2
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2, M2 S RATREARET FFRLFHRT AR DD DRPREE RES
B RAFE TR A RTIRB TR * o

3. F NTT~ &% L &7~ X KX &~ L 28 X #7 ~ Toshiba - Panasonic & £ f= ¥ % >
FE2009 £ 37 B et A ERER O AL R faxﬂfhé,L“ﬂp %jiﬁié
2"1 mxzi#;:

i o

SRAPEFLLBFET eORG B S o 13 2008 & B ANER T F 0l

o ELBFTETLAI A ENE R AL > P AL L EAR

1 ‘—V&(m%qm9&)uf»@wh;,,vp%ﬁﬁﬁﬁﬁﬁhx

300 F o gt PE MR a%éaﬂm@*@@#éﬁlmﬁmmfw e

2. %= FEE (2010~2011 &)@ == 3 BR* © X X 23,000 =2 p d3f &k suid
BEotrpEsR %W%T%ﬁ?i@ql’\?z\fiﬁﬁﬂ——‘g A2 FET L L5
AT R AER R R AERE

3. FZFFE Q011 E~A ) R E MBRY T2 ke S N s ik fade
B o
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1
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A
Bt
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N

W

3% %

~ %2 3 &_2 Tang and Liou(2010)** SMJ % 4 &7 Does firm performance reveal
its own causes? The role of Bayesian inference | # i ¥ 2 %% » £ 4c » Compustat
p FUAHFE DM £ ¥ W32 a2 ke FaY 0 7 ML & T
FooM RN Fl R G R B 2 R S BnRiRaE E ¥ R
L EF L P? R0 A e By AR -

327 2 i

AFT G 3 E AR %A% T4 4 47:# (Factor analysis) ~ & # 4 17 /% (Cluster
analysis))Z % % B #ic” $7(ANOVA) % & o A 5 EJE F 4L 0 5 12 9 4p B dicdh &
f«r-’* %A 47 ’d/g:rm-g;z_m F% B 4o T o X ,Z;%j\,p,, - E'T"’l;"i’/p"*"’fﬁ’ shdg

Eﬂlgﬂi‘ = ‘;z: '&V,g .

1'“%Qﬁ%:ﬂ“CWMMM?%&ﬂwwwzﬂﬂazmﬁﬁ%ﬁ@
L AR TIA R D SR FIA G B L e e

o RAZENE G EEA S O E > L HH LR PES e L

2. BEAFE IRPAFEDEFESINZ AR BANEEZ HEF
"éﬁ’i’”\a‘lﬁ’:’nﬁ 2Lpg K 3 B 302 eh K-means & (7 § ¥

3. RBHAATHS BRI RL A HD T LM RO B0 T
PR ERANDET > APT UG I FEENRRA R 2 B35
B
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) N
[ Fhhic & —[ KR BB E MR
J J
Y ~N ~
[ @%%ﬁ[ B # AR @4 R, BB AUE>]
J J
4 ~ N\ 4 N
FE & S AT R RBES AR
(&%)
. J . J
4 = N 4 N
JEFE & TEBE AT AA BB RER
(K-Means)
L J/
v ~ ~
[%ﬂﬁ%ﬁ { P S BF R 0 B A5 R R S
S J

Bl 14725 % % £ A2

33 7 R#cE A

AFA T IK%%_ _q_rﬂ?}?vri")épi HZREE N ndg W A ¥ e, I P4 a%4p
g o e TR DD e

i 1l P g R

ART T HE 2
R RS 5 15 95
JE QbR 3R
APT o PE B g
AR 58 95
T AR ER
FAT (Fixed Asset B EF A 55 w5
Turnover)
BxEE
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Inventory Turnover TR RHES

# 5 iFn
e

Cost of sales R Y A T I
% ' K 8% Bk

558

Depreciation/Sales FTED * 4 g Rt F ]
o K % %A

5 € FH

Tax/Sales FEOTE RS G R K s 2mER
= &= T4

B e

RD/Sales = ;L“ B %‘v * ik 4 % 4 g;; gL &

SG&A expenses/sales 54 (b4 R R et K B
F 2 ‘ 5 .

B e

. Bfete i % &5 Bt B AT - &7 £ Ei g B 2T B0 i
4R
2. BeHEAEEI BHERY BN R T ¢ E BT Y R

TR L FERERS EY T4
3. FARFTARES: FAXFTAREIARE A7 448 AT AR KiZ
CBRRRES ST AEIRE AT L LGN AL EN BT ARK
S, ATHEF TR B EFO S FREFE O BERE I FENATENHY B
EAFL S GRALOBRAR > £ AANLIE S ZTRT AL 2 AR

FAFAAHAITE RS

6. Jé EorE M Bt I & #Wﬁtf{f‘j—gﬁqﬂ;ﬁqfiﬁ: g T

SR K L R R SRR S 0 6 8T FRft ] N

7ETERL Y R R EEa F GER R L FRE > LA ERE
ARAT R S| FOAT A 1 1F

S FHP Y RH A FHE AR LT EE MR
AR K AT PN A ﬁi

A N T 3 LR E TP R PSSR
2l

F->
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34ET+§%£%@

AEL PG R R ER R AR EE BRI AR 2 2T TR
%4 E T 5 ¢ (Gridwise Alliance)s1 % 3 » & * Standard & Poor Compustat 3
B W B 4k SIC A % A ST H-F 3B (SIC: 357, 367) » i 3 42 45 (SIC: 366) ~ #%
A H(SIC: 733) Wi A T4 &R o

T
357: (Computer and Office Equipment)

367: (Electronic Components and Accessories)

WAL

366: (Communication Equipment)

SN
737: (Computer Programming, Data Processing, And Other Computer Related
Services)

TR LT 7~ 2004~2009 & > 51254 R eIk PR e F M MEA o P 57
1#&:}”\ [N ?ﬁzz»#ﬂ+ﬂm4& MRS ’iae—wjér‘ BiEEPSF
rﬁM"ﬁ%z’ﬁJfﬂﬂé(l) S&P Compustat FRET > 3 & pATRFL P 4o g 7 % 4 f
FAEFH T ATER Y @ HF Y L 2 Tl (missing data) (2) F R A &4
E o S FRAE (3) A &M (ROIC 7 7] ~) 5 B0 AL = B 1
BZADTHARL R E > «'H"‘J/% ;}zﬂ,%{ﬁb DAL B FT 196
FAP B FTAPFEESP G 99 Fo EAFFEF D PG 39 Fo M HEg D
74 58 foo

3.5 FoRLA 4T R

3.5.1 7] &~ {7

1927 # Spearman F * ] F] % 4 17 (factor analysis) » ¥ & 4 {7 £ - fa#c%
TR R A RN PR ROREE SR DS B e TR AT
Pt R & fth RIS PR T2 xR ~ A 2R 4 (construct validity)
* F)F A 474 B~ %08 2 [ eh& e )4 (common factor) » MR %] E Hg KA R
KPAF e nF] R HEG o FIE AT ER B AR 274 A58 BIts ed
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- ARG hEA TER TR V- BELLREMG DI A THE TS
(unique factor) cEBFIET A B S BAEKE o BA 'l}*’FJ;ﬂkJ B %k
Al d NEBREIST - BREFTE &M BBREFE > Xk FF ok
PN F 2 RichBHRN=M) > 3 /w\%‘rq*‘u{ﬂ%dv%:".t“—fél’ﬁ?]% o

& F & A frenenp hv 2 5 A Bl 145 % %1% 4 17 (Exploratory
factor analysis) * KiF4F ~ fa i ~ A HE{e L 171 AT T ¢ hE L LR R
M2 MG 22 AR P FE V2 R ERF - 2 RELFFA
#7 (Confirmatory factor analysis) % B % % #(X1, X2,...., Xp)& #r 5 B2 BB 7] %
(YLY2,...YQ)F - T3LHEH2 7T a%ﬁﬂzﬁfﬁ]&ﬁ? ETOR 2 LR i
HRRE M TR F L F R AT o AL AR et N LFERMTFE L F R
P hE st DA M R B o 2 2 A s i)

FlE AT ¥ F en N5 0T o {4 = > A 1972 (principle component
analysis) ~ 2L #h %] % /Z (principle axis factors) s B T 2 (least squares method) 12
% Bo| T 2 2 (least squares method)e H ® 2 =0 (2 72 3 * >0 14 & & %IE 5 B
LT R A FF A R R OIS A AFLHRY DI AL RA
F70E 1 M RN AT % IE Se a0 s £ (linear combination) 0 3t E AT %
BLREROREEFEKE) . $- ZRPuEE 2L R NPy - Bk
RV EL i@ﬁ‘rﬁfé,;ﬂl Eendbos o= MG - HAR T RREETFEY- B
AT fe s A B AT AR R RO EF DB BN RS E S T gD
FoBAFF B FR B ETERNF S BAS R R E o kM F
GORREARATF - B POERERALF DN RRNT LR EEE
o - BMEFTHEPBERI OB B KA LA R KA PRI o FTEBTFF DR
E'Jn—rg"m'—]'%\} \}ﬁ*’m—rg"»l\ﬂ'%nbﬁ*ﬁ &\%ﬂgtﬁ @-&ﬂ-o

3.5.2 F1% # $h
SR, KEE AR EENEE AT FRABE PR £ &

BSEI4 T el T 5 1 0 T R R R i A7
2 g ph > e R P g it 7 & (Thurstone, 1947) 0" i H % f# "(Simple
structure) > 7* T AN # LB E phis chF) FZaEE P & - B %@:‘%’K ¢ ,éf?‘*v?— B b #ic
ABEFEL > RELY PRI RAFF L FER S 0 M T g R
T E R fRd Rredke G H oo Lenddh 2 0 § % $E #h2 (Orthogonal
Rotation) £ 4 % # ;2 (Oblique Rotation)® & > A ® 2L ffhi2 & 7 5+ ¥ R 2
(Varimax)(Kaiser, 1958) ~ = =X * & = i&;* (Quartimax) ~ 4p & & * & ;# (Equamax)
EFFARE S FROEREFZHT DL LE5 00 R FFEFRERFBE A
B AR i ¢ 7 B 4 2 i k2 (Direct Oblimin) ~ Promax ## fihj & = % »
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B i P FI R 2 R R B R AR AR T IR B % &3 %
3290 B ooq B R ERhnBE Y FIARR LT EEH MBELE - BT
%4

o

-
L

N

Fohl By L E v e Rt 3 A ApH O R BT U R FIFRE
AR R AFIEABERY v PR R AR T A Bé’?* R 3
PHBR A RRABRFY IR RFISEEHE > 2Rl TR MM

]% d,_o j\,{ﬂi‘ 71:%':)* Eﬂﬂ—\ﬁyy‘\ %ﬂ/z: j@féz\’}fr °

4~

}&r |l

GERRTEEE T T S5

1~ EE oA ATl AT A RS E S ehpd gy
2~ Fpyk A

3 AT ZERZZPER FE P

4~ ATFREMS 2

5 MUPMAEL S B R

6~ fRELFFFE AL D) LR G L

353 FFEL 4T

BT D T RAP RS R FEY TG B R
48 (homogeneity); 7 F#HE 5 25 5 R 2 & ’}‘r 14 (heterogeneity ) 73" #-F 1= 3
Hapdr BB EHE - FEs 1T NI BT BNBRRES S HY
AP 2 BEAP TR PRFEIRBREE S -FH RS RFE -
’*f’\gj»s;p]b%‘rﬁ@ » Bl 4R i%ﬁ’:j 4k I o

BEHEZARLS AN EESAEIARASEELAHZ AN EESIT
5 ABNBRZERINBFES > £ L4750 MIEdipT§ F & - ¥ 2 31977
BREE - BHEHLIL  REEET U ERBIRA T AN BEAS R

vl EAE 2 (Ward, 1963) 53 s & % > R F1 R E4002 cnip B85 - Hap R i p
g WA § LFES K > ¥ - BIRELEF L e E (outliers) 0 & ¥ ehfE S BhAp
B EEO B RS AR LBNBRREE S BRBEY > T2
o Ao AN REEL TR Y ux KIS EE (K-means)E ¥ L 0 K 2E
'“/F‘iﬁ" AT Kl?*‘lﬁi g & Feonfd+ g F f RfEEL% i3 %) ) K-means
BremsiE o Bls ,@E¥”?ﬂ%”mﬁﬂ"“%ﬁﬁ%#ibﬁé%ﬁ%
P B - BRARR Y B EIFEE

P R AT BB &L R R T B L R £
HRERAFa PRRE LR - ¥ 2 .gyug & I — #(Jardine and Sibson,1971,
Dess and Davis, 1984) o 2bF8 k& 3% 34 472 iR BERGE & ~ R A he 47 > 44 B
7R Al KB -
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E?dniﬁ“%*ﬁ)‘bﬁxmﬁﬁ”‘ o FTNUBREAE B EEOES (2
(Hair, 1998) > 5 £ i * P4 B 5% 82 chEq(i2 o Hilo £ ¥ 2418 K 30 g%;,z
K-meansit (7 & ¥ o

354 % 3 e 7

% 2 #c~ 17 (Analysis of Variance) fj fEANOVAE_* k3 B & = f]g; VEE
WEREA T80l B ¥ &4k T F]F (Factor) ¥t = R #cE T 5 B2 - %
BEATE - BB Ahs F o GHR- BFRARR RV N2 m%ﬂ %
oo B A BB 0 T E - IR HT 'fﬁ“r_]*“ B FI(RR KR PRS2
PR KRR PEELARELT TR FLE CANOVAL 172 FiE 4% < 34
FoRMA RIS - @HEHEE2 B EFALR R INEIG w2 g
B oo RlE SR e FIPL L E B MR f"ifgév\ﬁomiw“ﬁik\ﬁmwém; )
¥ * % F B < (Tukey) ~ 2 7 % (Scheffe) ~ Bonferroni= (7 -k, 2008) °
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i
ke
o+
-
’\m

4.1 gt fd szt o 47

2 £ ~ i i (skewness) £ 4% /& (kurtosis) » 5 kA 4T T3~ W~ WA F 0
(A1) - &a 3 BEY Ayl A ek LR o8hie R %A
kg AR E ¥ B R RE G B T o

#.2004~2009 # B ehE A G dp iR TIE A S Bk B A R T OE

Fi A % ROICT ¥ 5-37.51% %% £ 3 :£0.792 %ﬁéﬁ
<o FRE o RRBIERIR Fikend BHEZ R RESY TR
S5 vt hoi i Ak (skewness) 5 -5.696 4 gt H B ik s L Alen b o A P f
o P hREdE R B E413745 7 L3 FE 0 A FPROICE ME £ (%~
%ﬁﬁ%ﬁﬁ??i&&%o

WA EG S T0E 343,675 BE L 339345 A A EP D
%ﬂﬁﬂ’éfﬁw%ﬂvfo BTyan = > FL A SRR EE o F
PRESB T UELT &%
ﬁﬂaé%ﬁ@ﬁ%%%ﬁ$iﬁi&é6HWﬁ’@d@ﬁ /& F T
#c i 17.5938% > £ TP @ Jﬁyﬁ&;m WE LML E

pAR
AR en

-:m\L

2 DR AAMBHELTHE BB BB AL TR ERY

Bl R TimE EEL i 16 % B

Skewness Kurtosis

Fr F A4 P F (ROIC) -7.243 0.389 -0.375 0.792 -5.696 41.374
T e 27 % 4 5 () 2.165 18.020 6.720 2.770 1.426 2.873
T i PR 20 (%) 0.595 72.814 17.594 11.255 1.761 4.045
R TACY) 2414 608510  43.674  93.459 3.584 13.708
G A/ g R 0.038 0.857 0.501 0.190 -0.333 -0.601
FRE R /H 8 0.002 1.220 0.143 0.121 3912 31.088
RN AN 0.051 2.987 0.473 0.353 4.030 24.494
FEY /AL 0.007 0.206 0.048 0.034 1.641 3.444
FEF A () 1.456 89.166 17.566 15.405 2.149 2.644
B E T /4 8 -0.084 0.110 0.014 0.029 0.494 2.189
LT A 0.600 109624  3762.846 13969 5.672 34.202
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ﬂwﬁi‘i&ROIC EIE I U A A B VA wj%ﬁ;;ﬂ A& M R T e
- 2 gk o o T OB IREER A £ 0 ROIC T320E 5-0375 0 2 ROIC 7w = + & e
> 7 2 ROIC @394 i H ¢ i & 2 @ 52 Microsoft( % z ) ~ Suntech Power(
=) ~ Elecsys(# -~ ) ~ Solarfun Power( % --) ~ Canadian Solar(% - ~)% o ¢ pFs &
5?H‘Wﬂ‘ﬁ@ﬁé%iﬁﬁﬂ’§W%ﬁ%éﬁ—é%’ﬁgipf

Tl g A2 BB FIF S kA IS BT 0 P e F P Rt R M e
PFld k& RaeREnR & MHG T ALY LA~ 372 (Principal
Components)f€_% 48 B ¥ #c? 2% b Fl & doffa » LB AR R 4z
Al R B DI R REE L P EERELTF ] FE
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$ Rk DB E A B

% 182 R E# ROIC 2 £ 8 2 ¥

Difference )
CLUSTER Simultaneous 95% ok
) Between -
Comparison Confidence Limits 0=0.05
Means
2-3 0.06568 -0.22240 0.35375
2-1 1.36805 0.94447 1.79163 ok
3-2 -0.06568 -0.35375 0.22240
3-1 1.30237 0.83064 1.77411 oAk
1-2 -1.36805 -1.79163 -0.94447 ok
1-3 -1.30237 -1.77411 -0.83064 ok
% 197 FEEHEROEZ £ 8 247
Difference )
CLUSTER Simultaneous 95% ok
) Between -
Comparison Confidence Limits 0=0.05
Means
2-3 38.84 -162.06 239.74
2-1 328.34 27.70 628.98 ok
3-2 -38.84 -239.74 162.06
3-1 289.50 =44.55 623.55
1-2 -328.34 -628.98 -27.70 ok
1-3 -289.50 -623.55 44.55
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Hdk- ROIC# Zwz L4279

Company ROIC TA ART CGS/S APT INVT R&D/S SG&A/S DEP/S FAT TAX/S
DELL INC 039  24221.83 9.93 0.81 5.84 78.60 0.01 0.11 0.009 28.31 0.019
ACTIONS SEMICNDCTR LTD -ADR 0.36 206.62 13.88 045 12.21  16.01 0.09 0.17 0.010 40.82 0.018
COMPUTER PROGRAMS & SYSTEMS 0.33 46.85 7.03 0.55 72.81 68.66 0.01 0.24 0.017 18.92 0.074
MICROSOFT CORP 0.23 74442.17 5.12 0.16 17.34  64.45 0.16 0.44 0.027 13.90 0.109
RESEARCH IN MOTION LTD 0.20 3927.67 5.29 049  21.39 1451 0.08 0.23 0.030 791 0.030
SUNTECH POWER HOLDINGS -ADR 0.19 901.28 18.02  0.72  32.64 5.28 0.01 0.08 0.019 7.86  0.008
ELECSYS CORP 0.10 14.72 7.44 0.65 12.54  4.05 0.02 0.26 0.026  4.40  0.001
NAM TAI ELECTRONICS 0.09 513.72 6.51 0-86 6.61 24.67 0.01 0.06 0.026  7.18  0.003
INTERNET INITIATIVE JP -ADR 0.09 430.31 5.09 0.74 6.82 110.46 0.00 0.14 0.087 524 -0.015
SOLARFUN POWER HOLDINGS -ADR 0.08 382.92 4.95 0:81 15.20 3.48 0.01 0.08 0.010  5.19  0.000
QIAO XING UNVERSAL TELEPHONE 0.08 583.08 2:69 0.78 14.77 1131 0.01 0.09 0.012 954  0.026
GLOBAL SOURCES LTD 0.08 200.40 11.50777:0:30 23.72  153.89 0.03 0.54 0.031 5.09  0.005
APPLE INC 0.08  20345.00 7.63 0.68 5.99 74.23 0.04 0.17 0.013 15.86 0.043
LG DISPLAY CO LTD -ADR 0.07 13315.88 8.21 0.69 1531 13.36 0.01 0.05 0.183 1.49  -0.001
PHOTONIC PRODUCTS GROUP INC 0.07 14.83 6.20 0.61 14.87 5.30 0.00 0.26 0.074  3.45 -0.002
RELM WIRELESS CORP 0.07 29.38 8.86 049  23.95 3.55 0.12 0.42 0.019 21.23 -0.084
DIEBOLD INC 0.07 2434.42 5.04 0.72 16.64 6.59 0.02 0.17 0.022 1195 0.019
CANADIAN SOLAR INC 0.07 253.07 6.14 0.81 18.60 3.78 0.00 0.10 0.006 14.65 0.013
KONAMI CORP -ADR 0.07 2853.63 9.11 0.66 14.39  12.49 0.01 0.20 0.036 542  0.020
R F INDUSTRIES LTD 0.07 14.46 7.42 0.50  50.65 2.99 0.00 0.35 0.016 3536 0.063
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ek ROICE L8z L+ 27

Company ROIC TA ART COS/S APT INVT R&D/S SG&A/S DEP/S FAT
SONICWALL INC -0.76 413.06  8.95 0.27 21.02 36.97 0.19 0.69  0.058 36.16
THQ INC -0.78 858.41 10.66  0.65 23.53 31.32 0.11 0.35  0.023 25.09
AIRSPAN NETWORKS INC -0.79 10490 4.02 0.69 5.70 593 0.25 0.57  0.037  20.05
ISILON SYSTEMS INC -0.82 104.24  4.39 0.41 8.64 10.78 0.32 094 0.076  9.34

ELBIT VISION SYSTEMS LTD -0.83 20.32 431 0.59 6.20 4.18 0.17 0.52  0.063 30.87
SOCKET MOBILE INC -0.84 22.51 8.29 0.49 9.65 9.51 0.17 0.56  0.029 36.29
MAKEMUSIC INC -0.88 11.58 10.75 0.14 2998 34.99 0.28 0.84  0.020 30.50
EZCHIP SEMICONDUCTOR LTD -0.89 5844 493 0360, 26.97 3.80 1.22 1.65 0.101 2543
SONIC FOUNDRY INC -0.95 18.65  3.60 0.24 8.62 38.59 0.23 1.29  0.065 7.86

APPLIED MICRO CIRCUITS CORP -1.02 649.85 :9.67 0.37 10.99 8.60 0.38 0.61 0.128  8.32

SIBONEY CORP -1.43 5.66 8.07 0.25 32.14 25.49 0.08 0.86  0.024 30.67
PALM INC -1.46 1099.50 9.11 0.68 8.24 37.89 0.12 0.34  0.023 47.27
MIDWAY GAMES INC -1.54 227.84 533 0.80 13.94 37.24 0.19 0.60  0.042 10.30
IMMERSION CORP -2.04 83.72 533 0.25 12.55 10.61 0.30 .22 0.069 17.29
FINDEX.COM INC -2.11 2.78 13.57 048 5.89 28.44 0.06 0.74  0.096 44.25
SCO GROUP INC -2.26 26.01 597 0.43 29.18 14529 0.25 0.90  0.060 57.43
WIRELESS RONIN TECHNOLOGIES -2.58 19.45  2.87 0.75 4.21 10.30 0.52 293  0.126 455

FOCUS ENHANCEMENTS INC -3.28 2672 742 0.57 8.85 7.10 0.45 0.86 0.046 28.50
NEW MEXICO SOFTWARE INC -5.92 0.56 5.86 0.49 12.37 69.45 0.15 1.50  0.038 13.05
IMAGEWARE SYSTEMS INC -7.24 9.54 9.71 0.34 8.57 74.08 0.34 1.17  0.048 22.89
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Cluster 1: &= 3

o f

P E

DR

ADVANCED MICRO DEVICES
ANDREA ELECTRONICS CORP
APPLIED MICRO CIRCUITS CORP
CIRRUS LOGIC INC

ECTEL LTD

EZCHIP SEMICONDUCTOR LTD
FOCUS ENHANCEMENTS INC
ICAD INC

IMAGEWARE SYSTEMS INC

INTERPLAY ENTERTAINMENT CORP
ISILON SYSTEMS INC

MELLANOX TECHNOLOGIES LTD
NEW MEXICO SOFTWARE INC

ON TRACK INNOVATIONS LTD
RIVERBED TECHNOLOGY INC
SONIC FOUNDRY INC

WIRELESS RONIN TECHNOLOGIES

gk B2 MEM GNP L4

Cluster 2: A% B %7

2P 2P L
ACTEL CORP MERCURY COMPUTER SYSTEMS INC

ACTIONS SEMICNDCTR LTD -ADR
ADEPT TECHNOLOGY INC
ADVANCED ANALOGIC TECH
ADVANCED PHOTONIX INC -CL A
AIRSPAN NETWORKS INC
ALVARION LTD

AML COMMUNICATIONS INC
ANALOG DEVICES

APPLE INC

ARC WIRELESS SOLUTIONS INC
ARRIS GROUP INC

AUDIOCODES LTD

AVIZA TECHNOLOGY INC
BROADCOM CORP -CLA
CANADIAN SOLAR INC

CANON INC -ADR

CIRCUIT RESEARCH LABS INC
CLEARONE COMMUNICATIONS INC
COBRA ELECTRONICS CORP
CRAY INC

CYPRESS SEMICONDUCTOR CORP

MERRIMAC INDUSTRIES INC
MICREL INC

MICRONETICS INC

MICROS SYSTEMS INC
MIDWAY GAMES INC

NAM TAI ELECTRONICS
NAPCO SECURITY TECH INC
NETGEAR INC

NICE SYSTEMS LTD -ADR
NUMEREX CORP -CL A
NVIDIA CORP

OCLARO INC

OMNICELL INC

OVERLAND STORAGE INC
PALM INC

PERFORMANCE TECHNOLOGIES INC
PHOTONIC PRODUCTS GROUP INC
PLANAR SYSTEMS INC
PLANTRONICS INC
POLYCOM INC

POWER INTEGRATIONS INC
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DELL INC

DIEBOLD INC

DIGITAL ANGEL CORP

DOT HILL SYSTEMS CORP

DRI CORP

ELBIT VISION SYSTEMS LTD
ELECSYS CORP

ELECTRONIC ARTS INC
ELECTRONIC CONTROL SECURITY
ELECTRONIC SYSTEM TECH INC
ELECTRONICS FOR IMAGING INC
EMC CORP/MA

EXTREME NETWORKS INC
FINDEX.COM INC

FINISAR CORP

FORMULA SYSTEMS 1985 LTD-ADR
FRANKLIN ELECTRONIC PUBLISH
GENERAL DATACOMM INDUSTRIES
GSI TECHNOLOGY INC
HEWLETT-PACKARD CO

HIMAX TECHNOLOGIES INC -ADR
HITACHILTD -ADR

HYPERCOM CORP

INTEGRATED SILICON SOLUTION
INTEL CORP

INTERMEC INC

INTERNET INITIATIVE JP -ADR
INTERSIL CORP -CL A

INTL BUSINESS MACHINES CORP
ITERIS INC

IXYS CORP

JDS UNIPHASE CORP

KIMBALL INTERNATIONAL -CLB
KONAMI CORP -ADR

KYOCERA CORP -ADR
LANTRONIX INC

LASERCARD CORP

LEXMARK INTL INC -CL A

QIAO XING UNVERSAL TELEPHONE
QUALSTAR CORP

QUANTUM CORP

RADIANT SYSTEMS INC

RAMTRON INTERNATIONAL CORP
RELM WIRELESS CORP

RESEARCH IN MOTION LTD

RF MICRO DEVICES INC

SANDISK CORP

SEACHANGE INTERNATIONAL INC
SEAGATE TECHNOLOGY

SEMTECH CORP

SILICON GRAPHICS INC

SILICON LABORATORIES INC
SILICON MOTION TECH —~ADR
SOCKET MOBILE INC

SOLARFUN POWER HOLDINGS ~ADR
SONICWALL INC

SPECTRUM CONTROL INC

STEC INC

STEELCLOUD INC
STMICROELECTRONICS NV  -ADR
SUN MICROSYSTEMS INC
SUNTECH POWER HOLDINGS -ADR
SUPERCLICK INC

SYNERGX SYSTEMS INC
TAKE-TWO INTERACTIVE SFTWR
TDK CORP -ADS

TECHNITROL INC

TEKELEC

TELECOMMUNICATION SYS INC
TEXAS INSTRUMENTS INC

THQ INC

TRANSACT TECHNOLOGIES INC
UNISYS CORP

UTSTARCOM INC

VERIFONE HOLDINGS INC

VICOR CORP
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LG DISPLAY CO LTD -ADR

LGL GROUP INC

LIONBRIDGE TECHNOLOGIES INC
LOGITECH INTL SA

LOJACK CORP

LOUD TECHNOLOGIES INC

LSI CORP

MAGAL SECURITY SYSTEMS LTD

VIEWCAST.COM INC
VIMICRO INTL CORP ~ADR
VISCOUNT SYSTEMS INC
WEGENER CORP
WESTERN DIGITAL CORP
XATA CORP

XYRATEX LTD

ZILOG INC

'ff]‘@ﬁ?ir #3 3 f#-)%'ﬁ]’ﬁfﬁ‘ﬂ]?\f’ f"ﬁ‘

Cluster 3: &% M %3

27 L 2P L
ALTERA CORP MEDIWARE INFORMATION SYSTEMS
AUTODESK INC MENTOR GRAPHICS CORP
AVOCENT CORP MICROSOFT CORP
BLUE COAT SYSTEMS INC MIND CTILTD
BOTTOMLINE TECHNOLOGIES INC NATIONAL INSTRUMENTS CORP
CADENCE DESIGN SYSTEMS INC NETSCOUT SYSTEMS INC

CITRIX SYSTEMS INC

COMPUTER PROGRAMS & SYSTEMS
COREL CORP

DATAWATCH CORP

EMULEX CORP

EPICOR SOFTWARE CORP
EVOLVING SYSTEMS INC

F5 NETWORKS INC

GLOBAL SOURCES LTD
IMMERSION CORP

INTERNAP NETWORK SVCS CORP
INTERPHASE CORP

KNOT INC

MAKEMUSIC INC

MAXIM INTEGRATED PRODUCTS
MCAFEE INC

NINETOWNS INTERNET TECH —~ADR
NUANCE COMMUNICATIONS INC
OMTOOL LTD

PCTEL INC

R F INDUSTRIES LTD
RENAISSANCE LEARNING INC
RETALIX LTD

SCO GROUP INC

SIBONEY CORP

SIMULATIONS PLUS INC

SPSS INC

STRATASYS INC

SYMANTEC CORP

VALUECLICK INC

VERSUS TECHNOLOGY INC
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