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The Empirical Study of the Relationship between the Intellectual Capital
and Profitability in the Fabless Industry in Taiwan and America

Student : Min-Hsieh Liu Advisor : Dr. Po-Young Chu

Institute of Management Science

National Chiao Tung University

ABSTRACT

The market value of Google in March 2005 was about 50 billion in NYSE.Its
P/B ratio was about seventeen times. This tells us that the value of intellectual capital
of a firm is existing. The fabless industry in Taiwan is ranked second in the world.
One of characteristics for a fabless company is to mobilize its intellectual capital to
create value. In order to understand whether there is difference in intellectual capital
valuation between Taiwan and America insaddition to the relationship between the
intellectual capital and profitability, the reseatrch selected the top 20 Fabless
companies in Taiwan and America.in:2003 for.conducting empirical studies. They are
all listed in the stock exchange. We used six valuation methods, MV/BYV, Tobin’s Q,

VAIC™ EVA, CIV, and CEEM-IAV respectively. Conclusions are as follows :

1. Profitability is necessary to create Intellectual capital value, but not the only
determinant.

2. Intellectual capital is highly associated with the market demand. However,
only few companies have created much higher value than their peers in
intellectual capital.

3. Patents quantitatively as well as qualtitatively have major influence in the
long run.

4. Capital markets lead to different valuation for companies in different
countries.

5. Differences in intellectual capital in the fabless industry are attributed to
origin and profitability (ROE). Differences in core competence, industry
characteristics in different conutries and business models are discussed in
detail.

Keywords : Intellectual Capital, Intangible assets, Valuation, Fabless
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74 % iR ¢ IC Insights(2004/04) ; 1 4% IEK-ITIS 3+ % £ 72(2004/04)

B MR T RE R FEF 0 e RN o h B
= 53
\ L5

)

AT UABY ASLHLAT 2 FAS Z e TG R A

o

L._V‘ g

?,h‘(

VLB R AR 0 P B A R A
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34 2 # F
AP FOT B R K g §

R W HRASLTIFENEY oL
AEREMFTELE A BEY 0 TEE Ak

AL EMAEE TR
TR EFIER2ED FF 28 - ICKRPELEINERE 2E - <
BAT RIS M L0 o SEEEIOUE AP ERI AP B LE
WAEL SATER R LEHE -

o

9,000
8,000 _»
7,000 - A /
6,000 / \/
5,000 /
4,000
3,000
2,000
B
1,000 l_}—___‘—’—’—:/.
0 — ~ C e —
1999 2000 2001 2002 2003
——EYER 4,35 7,144 5,260 6,529 8,188
~=— (Rt 742 1,152 1,220 1478 1,902
ICHEX 2,649 4,686 3,05 3,785 4701
AR £ 1,404 2,966 2,048 2,467 3,09
= ICRHEY 659 978 771 948 L176
—o— ICHE¥ 185 38 253 318 409

B8 AREHEMARAEE
TR kR © FEA 1A IEK-ITIS 3+ 3 (2004/04)

B BT BICEAER P ICHE L - H= 3 ICRFF - iF
P gimaémal$ﬁmm@ BT # RAFIC

[=%)

\rm
e W

%
RAEBER PR B AR LA AR L ICKFEDIE S BPE
Fabless % Foundry e s & 1% > £]:3 AR & IC A& o
S5 ERHNICHIAE

1395 FABLESS SEMICONDUCTOR ASSOCIATION i1z % : IC %= & a‘;q
I B AR PR FHICA K DRI BB FIRGE & T @ o
K3 F R o FRICKFEF b2 bt g o d 2 IC

ETIS

B g
A 3 ihde

|

A1 » % B Fabless #-% F1£ *h 2 & A1 f58 2 &5 ,i—’é:\]‘&‘i
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Qualcomm ¥ Nvidia g # 25 L X LHOIT 2 %2 % 54 % 2003 #4425

LA ICHF 2T FeE L& F Facdk 4

B2 AR FI(FFE~) 1R AN
1 Qualcomm 2,466 Wireless-CDMA
2 Nvidia 1,823 Graphic IC
3 Broadcom 1,611 Logic-ASSP
4 ATI 1,511 Graphic IC
5 Xilinx 1,300 FPGA
6 SanDisk 1,080 Memory
7 Altera 827 FPGA
8 Marvell 820 Logic-ASSP
9 Conexant 633 Logic/Analog

10 Qlogic 516 Logic-ASSP

TR KRR C a1 e [EK-ITIS 3 £ (2004/04)

Qualcomm £_2 7k CDMA-2 & &g » 2 & & IBM ™ H - Nvidia <7 DT %
Blas 7 F k3 5 50% + < Broadeom 3R # % @A e ik b ©_802.11g » 8 & 8
0.13 fcs 3 » 90 % F WAz - ATTR] ¥4 NB 0% B & & 42318 Nvidia- Xilinx ~Altera
PlEss <S> 28 2 50 £ FPGAY P 12+ HFIZ2 90 2 & 4 & - Xilnx

’ér_éé_:i%‘,%v‘ﬁ;é,*é‘j Altera P E_SfF T o
B2 2003 & IC R £ H 408 10 ¥~ fef 428+ Fo 77 LAx kAR
PERMEF S PR B AR R-T R ?ﬂif—%é%%ﬁ%

v e R gk
36 s@ICHTAE

nAICAEN BB I ICKFIF T EL b d o dd A 1in
TOICKFEE " HERFTAHHE S F REFNIC, VR EAFBIC 2 ¥
JRER o e Fabless # p 7 oo Fl A > v A iy % "3 [fl

ﬁ
-
=
@\i\‘
F_L
=)
k)
/\_
NS

2
"
|

WFGEEPILFARARAGAFW o FAALETF 2 RG R DT
AXFADN > TV ERHICKF LT Al LR HEep 1970 & R 12fs > d
po [f] % 1 Breh& 425 IC 3 ’“ﬁ‘ci‘ki’ o [l 7% 1 Be & 1025 2 3% IDM Ry eicst »

RN b E X 4FE > B G Fabless A £ @84z Flzo - o
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11 :#hEL R
,‘iﬂ\'af}v

12 4w 43 F A Wafer

15 £ ERIC
—»
.‘—

16 :ifm feemsd & LA R

&-‘fdf#.&ilﬂ

IC3 &t 2 4]

EBET R
3

9 :#=WIP - Capacitydi &
4 b &
ExFE
> 14 :#EEIC L'-h»k

10 :#=V¥afer

R
BO: X HMAE LY Eét
TR kR 2 R 5(2001) ~ 3F4 44(2003)

o BPICHRFFEIPDABS DIF =% > X FE R o L B o PIE
PO EFHATL D 0 AR BES T REAR s  E k B S IC R E R
BIF A 4 M 3 B o e 9 PO BT » SRR IR A L ARIT L X 2
AR LR AFSIERNRE PR oBDICKFFFR - P2 o deoRl
10 #57% » S ICH A L ik 2ok FikE 2 5 51999 & 1 19.6%5] 2003 &
128% LA P FRE2A A Lo S EA R 2Z AR HITL N Bt o
ICH) ¥z a4 mibrakE By
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30%

25% |
20% —
15% r
10%
5%
0%
1999 2000 2001 2002 2003
\—o—;;’iiﬁ!f,ﬁ%‘fﬂ*iu 19.6% 20.7% 25.9% 27.8% 28.0%
B 10: 2@ IC k£ 2z &
TR kR ¢ B3 A 1 7 Fe IEK-IT IS 34 #(2004/04)
2S5 ARD LA ICH T
FE 4 o ¥ (R AT 508 R 3 g
1 i3 AL 380.6 R |
2 ® R 203.9 G ABAEZ ReRr S ¢
3 F B 167.2 Frou MBHB 5 ".E'_Eﬁ?]]g]aaa 5
4 3 111.0 Heked) s S0 s dh s 2 88
5 PR 109.1 LCD & &
6 HE 92.8 R T
7 ¥ 65.2 FHE SN R
8 Bo "% 53.3 B IC
9 &% 46.2 Mepp#l~ PR il T2 IC
10 + F 45.0 LCD & ¥
,w%%:;ﬁ@%ﬁg\gzﬁwa\ipxg;

M2 ER BRI e s KA P e R D Bt BRI &
PLENFER o PR FrF N ET o FRB S REF TR TS
FOORAPFPLE M o L0 > PC 25k ~ S ZEpiAty o T PC 2 RIS P& Rk
% > ¢ {7 DDR e {@#8 % Flash 3 & -kKikdp B > P HF B A KF e £ o

goob s @R AR LCD & ¥

PR et = v 4w 5 A LCDTV =7

% 3 4 » PC * LCD Monitor & jirj —+ 7

AR RKRTALL 2 — 0 4o

B
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tHEpmALEEB o A% LCD gi%:++g'r o RA Y - AR

3.7 SoC i

SoC # >t i e IC }‘}:;‘L ‘\ ’ '4\/{1:\,; w-»ﬁ wmﬁ%j\%i‘lﬁ Ao EH T
WELFEARPIP AE- B2 FRIPEAFR Y PR ORI AZIERF
HpFs P nIP Fohe I AE S Fo0 P 2L SRR PR AT
WP RAE CRPEF KRR 2T g £ FH % o

BRI AN AR L R PR E DEIP A H - & B oo BomaE i

SIP (Semiconductor/Silicon Intellectual Property) € 48 & * # 123 4 IC 3K 3+
@R 0 5 IC HALH AT H B R PR 2 WL e T £ SOC ok 484
T T EAgRr chSIP [ AR B - MAR RS B hRlAE > SIP i T U
IC 3352 7 B FidL » P b EATH it -

-~

Heit (TR B E A T o pL o
¥ % Foundry » #& i#eif * »+ H p SRGARATR K 4vid £ = IC R e & > H 4 %
SRR AR VL SIP &L EMAERIFE S A s > 7 e BAE K IC
KA FEDFE > 4 & Foundry &8 £ e LA o (F K € > 2002)

4% 6 SIP AR % }F ¥y F

PATEERAL | 3 RRPRESEL
7 @WAREE &
E= AR Y %] SIP i 58 = & ki b 3%
L SIP W% HEFTiBE
Fahg LG ES P 2 S RIET
ENEIRE R RABEEYNF
(R ac 4 Bt 2 P ehie LR ~ 212 1 % b))
FH &R D F K€ MIC > 2001 & 12 7
T L
[

FOOEE IP 2o SoC a2 RISR. A - A FIEL o Pf T TR PR G
Az b ARREEP RS0 A Y FEACRTEH T RER HS0C F
BIFR T G > F) SoC i & ¥ — A3 P E-SIP o SiP 53 £ B F I 3t SoC e
e SoC AL AE T ERIFE »B— B il ~EFEN- K5 a SiP I
HEDE B e P AN - R REY

i% Dataquest 7 #1481 » SoC i & & 5 &_{7 #if 31 ~ Video Game Devices -
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Storage ~ # =@ 4L ~ DVD... & o 7 iz 3% 2007 # SoC & X H 487 Fb & #-7)3¢
22.1% > 569 @ E ~ e E B o
AR A SoC chi & 4 B % % 3CPC ehig Bl b & ~ & 5 3 eh WLAN ~
(FEREE DVD & ¥ 3 o BN K F18 1 7 & L 3% SoC enfllfe o @ 3R] ¥ 4
PIEFESIPHEDRY 33 L ENENAFE L o
FWASoCHEA L IIRFEY = ;grgw»?‘» Fibd Feaoipdo By

W R RATE PR 0 3 B AR SRR W E AR O oA
Broadcom & F % SLH & % A &I o Intel ~ TI 72 & % S8 & 5 5 11w dficie

WEARF o fAE L P ASRD L ER 0§ R T S5 PE R Bk R
AT R AN S S 2 A2 A A a4 BB ERE TR

£ At E -
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A1F G2

AFIFIHEA? L 2ENA X
BRI E - 2 ICHFEF O A RS A5 SR S

F e HIC3

K 3+ ¥ (Fabless) o d »* £ ®i7

< IC %

PEFUAARFAFEONS B AFTAIRAFTERE SALT 4T

I Y e 3

FAPRAFLE R T g P =

FHRE L 2003 E2 e Lo B EF

T AT AR A B

AT A2

IR W ERE DL ERC L
LA ML ER ICAERE o

PRBLAIIE 2B AR

BEAP LA FREATSNASDAQ 13 27 » S AL LD LA P 5

Aoeptth s F R AR FE P E2002 E 2 T HE P AL 4T
2T AT 2ZFAT R

A g | DT im wm | 2003
N7 (NT By ) N (USD % )
AL | 2454 | 38,064419 | QUALCOMM QCOM | 3.970,640
s B 2388 | 20.255.963 | NVIDIA NVDA | 1,822,950
% | 2363 | 16,725,174 | BROADCOM BRCM | 1,610,100
315 2401 | 11,097,653 | XILINX XLNX | 1,397,846
s5c 3034 | 10.905.166 - ATI ATYT | 1,385.290
e 2379 9.278,075 | SANDISK SNDK | 1,079,800
Ba | 3041 6,470,654 | ALTERA ALTR | 1,016,364
L3 | 3006 5,333,358 | MARVELL MRVL | 819,762
&1L | 2458 4,616,933 | CONEXANT CNXT | 599.977
A 5351 4,402,363 | QLOGIC QLGC | 523.860
e 5437 4,082,664 | ADAPTEC ADPT | 452.908
TR 3035 3.767.056 | AEROFLEX ARXX | 291,780
B 6202 3,620,613 1%%%%%01{1}33 SLAB | 325.305
¥ o 6129 2,576,403 ?%éﬁ%gsgg?@ SSTI | 295,041
e INTEGRATED

< 5314 2077616 | (pooSSU oo | ICST | 241762
ET 3014 1733703 | PMC-SIERRA PMCS | 249.483
e 6103 1.688.476 | ZORAN ZRAN | 216,528
ik 5417 1.598.362 | LATTICE LSCC | 209,662
T2 | 2436 1518842 | CIRRUS LOGIC CRUS | 196338
wiE 6138 1.382,094 | ESS TECHNOLOGY | ESST | 195.273

FHR &R LS

%74 ~ Compustat
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4255 FH KR

Fr2adsd g khig s £ R S&P 1 Compustat 7L E 2
FRSECHEHF ; SHIHBFTHIZE LA HRTHEEE ZAET
w2 #2485 LA B#ck p Delphion & I F AR ; F ~ 4 5 W angdde gt ¢
LB hE TR X
A3FL N S 4 A BT

AT AR E > A Sveiby A B R 2 ¢ 2B HF A 1L 2 (Market

Capitalization Methods, MCM) %2 F # 3 f* /% (Return on Assets, ROA) » 4-F % 8 :
% 8 7"55 %“%7‘»? '%/7

S E %ﬁ %; fFa
Bade | rases
AL A2 AR S ok
EiﬁﬁﬁZ?V AR

TAHLKR AT Y IR
TRAF Y T 2 AT A ik Syeiby 2 A AR > B2 R0 = ¥ 4ol

120 4k % o2 2 inge i & R ¥ 2 BT P A GER g i 4

Hﬁ>
oy
S
|

-
~=ie
=4

Wik ¥z Fantin o B A AKX HHE TR e

31




MV/BV Q ratio
Organization VAIC
Level

Components
Identified

Non $-Valuation $-Valuation

B 12 0 = fd2 230 A fei 2 B w R
AL &R ¢ Sveiby (2004) ﬂ\ﬁﬂi Em

43.1 ® §/tk & v (MVBV)
iEE_Stewart ¥t 1997 & “rH etk o @RS A A B B px § i meas
o s B2 02 FEFT ADREREAS P S @R 2P kG

B oo 25384

MVBV:w
BV
#e o,
MV @ 2@ % @& Fonid F i %k vt ug‘i%vl‘l%'i@ti}iﬁg ChAET Tk
MV=i & 4 38 il fob ek £ ehT o @ n i o
BV: 22t @ TAEFER BRA o
ey BB R O
1. MEFERLEFH I3 A2 T L LEE TR T )
Lo BPafd ;2270 REER B L3 LA AT - BAE
i R e ?
2. WG R E] 43S g IR SRR - P B AR
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TEES IR

FREBLFATRRE Y S HEEE S SRR
B PF ML TP RLF I ZEDOTNL P AT D LI B
A MVBV (RS @ B bt Fl g @il 5 2 g 2P o

4.3.2 Q Ratio (Tobin's Q ratio)

Tobin's Q ratio & I8 & ~ & ¢ James Tobin & 3|3 b f S AF ok daho v
A-fAEsh  dpdi- B d e B ERZIRTHLE F A o & Tobin’s Q
m; \‘vlzr"T .

2> &7 f (market value)
2T 7 A E B A& A (replacement cost)

Tobin’s q =

FQEANNOEI2ZF > PRMPQE > 2727 d FHE | NHLY
IR :T%;{;}f’%éﬁjﬁtﬁ HiaiG ok " READAQE T3 1 A7 2F 4
B B o Stewart 32 s #E A & MVBV Ap iz 0 B SR G aAa f S
AL b gl Wi I a‘rl‘f" A5 A % e fs AT A e o

d 3t P end B o Aol o8 DenmIf A A8 P iE 7 Lindenerg and Ross
* 1981 # 41 Tobin’s Q #7357 2 et

PREFST +VCOMS + LTDEBT + STDEBT — ADJ

L-Rq=
q TOTASST =BKCAP + NETCAP

#He

PREFST : = & engF u) ’Jiiﬁi;i %

VCOMS : 2 7 # Rinid t b fech i L3 &

LTDEBT : i3 5§tk 7% & # 1 (Age Structure) s @ £ ) f § § &
STDEBT : 2 & jids . f tE & i&

ADJ: 2> Pl F AN @
TOTASST : 2 7 8.5 A 6 & &
BKCAP : 2> @ 2 F A3ptkm &

NETCAP : = 7 34 i Wis chF AfEtk o &
PLE EE R K@ H 42 pRacdd F Kee H. Chung and Stephen W. Pruitt »+ 1994
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MVE + PS + DEBT

Simple Approximate Q =
p pp Q T

MVE : 2 75 i %l o % 9% e
PS : 2 @ittt R e B

DEBT : i f f-ind FA+E Y § F (FRLEH &)

3 qQUTR DT ARFT EA AT g TP FF 2 LRq7 i 2 &
* Approximate Q 3K = @ iy % S K E 2 03 [ ERALR G E o LA B hE A
fRAMEG 2% EA W 2aEd f e R I - Rk ik Kee H. Chung and
Stephen W. Pruitt <%= 7 32 » Simple Approximation of Tobin’s q & 5 96.6%17
R4 KPP Tobin’sq A & EF T EFHFT AR s p e AL F N
# & % 12 Simple Approximation of Tobin’s q 2_ 3+ & = j# 5 Tobin’s q & & 2 3¢ -

433 @it i E(EVA)

Stern Stewart & Co. g £ B-FIATE FELA R R M- AL R B 375§ & %

Economic Value Added (EVA )¢ &I Foe o p e -6 3 8cF 4 B 5 5

A P UEER ERE BT R A SRR 4 O i 5ok o Stewart(1997)7%
SEDAFEMBREL MR T AL PACH I EEI ORI ET * NFE

FEFAEFAL B E - AT oH ¥ BVA 258 5 ¢
EVA=(ROIC -WACC) x Invested Captial
B2 EBVAWY gr¥f @ LR 55 palf aplaay $i L pii
FrFho AR L RIR s FTAAL G B2 ha

i % Frde(2000) e F (TP 2R E H FAeT

1. 33 NOPLAT(H ¥ fLis 4 £41E)
NOPLAT=EBIT-Tax on EBIT+Changes in Deferred Taxes
#¢ S EBIT & L fiiw g4 > Taxon EBIT & ~ ¥ ¢ ¥ 1% 1&,@&%?
Changes in Deferred Taxes & = & Lt #7187 fom {5 8 % 6 #ic 0 EE
T RILE G TR AR o

2. ¥4 P » T~ (Invested Capital)
ﬁpp;},\)\ _,‘i"‘ F E+F T g; +H s —Pﬁé;_,
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3. 38 ROIC(# » T AR ¥

NOPLAT
Invested Capital

ROIC =
4. 3 E WACC(h T io% & 2 &)

WACC = B(l—t)Kd‘l'EKS
A A

He ,

D piRe @

A F RS R
E_ #E i

A fFtee E+EET B
t=2 P ek o RR25Y
Kd=2 9§ 10%

@ Ks ¥ 1% F & 7 A& TR 5 CAPM 18
Ks=R;+B8 (R, -Rp)

Re=@ b el » bz i fI5w
B=%iE3 T &L 2P REFPF BT FRT R LRFPF R R -
R =13 7 #7 H2 TIDgFp s

)1

5. & EVA
EVA = (ROIC -WACC) x Invested Captial

P

434 #A5F A+ ¥ E(Calculated Intangible Value, CIV)

BAEE A AEONCIAEY P SR N k- 5 BT AT @
i o NCI A et - 3373 P ot % FAFATE LR - d 203 T AE RS
o F R ARERT AL B CIV T fRbigt (X EF 7 5 R 40 565
i - AT Y TG MR A TR AT A DFR o - Luthy
(1998)35.P7 By Stewart * 1997 & 45 1 ch CIV 3+ 5 = 2

"5&?" :’\%\‘L-Er }/Hﬁé -ﬂ’rm:'-i’hf ’3@# 71\/}:'5"‘!1% ST ?;'é"«‘f’ﬁ‘%{'é‘;f#
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EBITDA %3+ o

BB DD PEE 2 EE R T AT
RFARIRVFT AR & -

WA= L RF f@"f r F A& 1218 3] ROA( Return on Assets) e

N
[z
F_L
=

'3

o1

~=h

N

=
[
e

H e L EiEL 2 £ g ¥ TI5ROA -

HII L EAEEF > (27 ROA-Z ¥ THROA)x 2 7 L3957 A F 4
J:

HAA R 2 E TSR TAAIRAR Y Aot o AT Y BTRS 25% ¢
L R A ﬁﬂi’é%ﬁiﬁﬁjm% PR R T (e P enF £ A) 0 T
CIV e 2# § 2 47 F 5 (WACC +R W] b ' e £8) °

ENCIH2 > ST R A hE - 37 T8 82, F A Bl £ehit 4 >

FERAFT IR AET - vV FNEE R > U F B EE A RkE E2 B adk

RoHA2 A
Stewart3z 5 ¥ #-CIV ~ MVBV 2 Tobin’s QA% 1t & - % CIVeh4 1 2 3 31§ &
FAFRRE T RRA L ARER RS D ] AR TRRGE

435 F i 437 @42 (CEEM-1A)

LR E L R o FCIVAS A LT ¥ Lo

-

(e

e
T =k
A
i e f‘ﬂ
EN

~ A0 CIV s 530k o ) oS 8 % FE k2 1920 & B
FIN ke A F R I K R R E RS R PR S
VIR R BRAGFALE 0 U AR Y o Ffb 2t 1968 & (F

N
N

=

I
\\%

;oo gt TR A~ -2 O4 5L (Revenue Rule 68-609) o b i i iZ
RF AL pR S RAER FRRATEAB LS ZLRIFE

i Revenue Rule 68-609 3% » i j His {43 2pF > ¥ ¥ 2030 ¢ ¥ &
HEAZBE - TRPRRBLILFEA
RAEFP WS ENT TRIPETREENTHE LG FADRELUL
2. RFAETOFMIF -3 T AETIOR EHFMI=27)FT 4 £ TP F o
MFAETOHRPIRIFEPFALETIO F27F 0 5% 8~10% -
4, FTAWF I AERGEC) T AR 8% G AT A 0 15%F AT

—

W
=\

A AER'GHRS 0 10%* 35 AT A 0 20%* AT A o R gt - v K
kBEIRAGF AR o
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5. W FHANT E S TR D #G%QF’Q%ZE#%QO
6. FUTABEGE 0 & § RIS BT - b T LA A -

iz Pratt et al. (2000):77 # 2 Revenue Rule 68-609 s 4d T » A7 7 T3
BEACAFERE L 2 Rl

L 3#ED ¥ g F
o ¥ A=A E 2 18 FTIR(NOPLAT) 7§ = #idk 3 *

Wi =4 % T 382 3k r F A2 9 S (ROIC)

FAU L F=be PTIOF & & A+FI5| R ' 3 4 AG

436 VAICT™™MFE£F & vt B e

$i 0 Ante Pulic(1997)574% 1 » * B & F A2 M T ApIET 50§
B2 2cd o ff EAEINA LR Z A ko
1. B43% 3 #(Capital Employed, CE) : Efi\« 7

BFA-RE L RMTARRT AR
2. % 4 F ~(Human Capital, HC) : i¢ * Fqll%?%*j\ﬁé#‘*

2 MIET A o MIFFT A G0N

2

L}

Ty E
[

A
&y

SAESIEATA -
z .
3. B F ~(Structural Capital, SC) * & *if#e ff B3 £ 4 F A ehPlis o
PET AR AP 2 Wt e § b0 d 30 AL kR R TR 4 R R
FA ko s o0 BE . VAIC™ 2 238 4o
VAIC™ =CEE + HCE + SCE
e
VAIC™ = rifde i @4 £ 3 ~ 2 #(VA intellectual coefficient) » 3% % #cA% 3 » %
T FE 2 LA E R A R 2 AR RF o
CEE=p47% 3 4 »x ¥ % #ic(capital employed efficiency coefficient) » 4% 5 & ¥ i p4 5%
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PRV Al fE
HCE=* 4 ¥ &z % #ic(human capital efficiency coefficient )  $ F# 8 = § 1 =
AT LI A
SCE =% 1§ » f:dk(structural capital efficiency) » HH 7 * 5 't f Ep 2 4
Foho ARBRTAEAS FALE oM %o

*EH FpheT

1. VA : i& Steven Firer(2003)2. # 4% 2 & ¥ &v :

VA=OUT-IN=I+DP+D+T+M+R+WS
He o,
VA ¢ fifbe B B
OUT : 4z »
IN: 2 zHFF 2L
RIS TP
DP: 377 *

H

D Al
T: 2 E”;fii

M: R thg ¥z

e

& T~
R:iFg EH
WSt ET R
2. CEE=VA/CE-CE & F A2 tEd &
3. HCE=VA/HC > HC 5 % F = »
4. SCE=SC/VA » SC=VA-HC

5. VAIC™ =CEE + HCE + SCE
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5.1 st R A ¥

ARG MR AR S il F A AP EEA L IR 14 SHFTET
heE WARR  EAIEC R IS F TSR BAGRA B (T -
5m.&@ﬁﬁ:ipzuiﬁ&&éW%ﬁ%%iﬁﬁﬁ&ﬁﬂwogﬁﬁm

P E DT gk S K g EIEIRFOFEFTAERAER -

® HHFAIE L MV/BV 2 Tobin’sQ @ 3 » % WL iodcs § gt
975“ %7 F R/ i;;al,\ﬁ A);—,FT B RE rrm‘gf'“ ) 7!&,“_,% L »g;;ll_»g
mE LG AE RSN PP FNIERI S H A S ET A
ERARRRLR  HoBEFET A L2

® FAMFME: AVAIC'M 2 EVA2 T » S#ehTiofs A 32 4
BN BRERSTET NERE AL o T fRERITE K
BN IC 3K 3+ 4 fdicEsg F 2380003 # § 250 3 @ % Wz E_IC %
TR > d 2 SEARAIE ST BT TR A AR B R
A Epw e e d BLIC Rt A B HAR kAR S 0 S BB L
BB A P 2 Y e
pLh s B SR B AR ERS B c BP D TRERBER R
mzﬁﬁﬁiﬁﬁﬁiﬁiiﬁ’wﬁ%z%ﬁ;ﬁﬁﬁiwzﬁa
?’ﬂ?Q@M?E@Nﬁﬁﬁ?ﬁ&i¢%i@???%’Aﬂw
AELE A1 RE ARERRE eI > ¥ FUIRE A AR
LICHFEFALFT AL N(A R %31 22 EDAY 2R »
FEBIP e g n T AR WP GHEVA &t LS iR B 0
Flg b e AT ARIC K E R b L BATAE KT Gk
fho @ PERAIMEAVE AR R AAHN FREFHE O 2 2
BB L RRIT B o d A IC R E A A EAE R PFF o iT
ﬁxi@uc*&ﬁﬁwﬁwm$$’<ﬁwmrf’%Jéﬁgﬁi
P A ARA A A RARFRERG S wm o BICKFER T R
G A ke f i AN A B

B TR K
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Ao 2 CIV 2 CEEM-IAV 27 » 5 P ¢ T IR Z R-T 308~ 3 5 %9
FAH2 TR RFIL AR E R G R e plg s
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: MVBV 2 4cit 52t

o

- & MVBV 1998 | 1999 | 2000 | 2001 | 2002 | 2003
T yad 3.8 5.4 6.4 4.3 4.0 2.5
¢RI 3.4 4.3 6.2 3.8 3.3 2.3

> §E 1.2 3.5 2.9 2.5 1.6 1.0
i 1.2 3.5 2.9 2.5 1.6 1.0
$ B Ak 318 | 654 | 457 | 568 | 41.5 | 39.0
¥ R -0.8 6.6 3.6 0.8 0.1 0.7
% i 0.8 2.4 1.6 1.1 0.9 1.1

¥ W MVBV 1998 | 1999 | 2000 | 2001 | 2002 | 2003
T yal 3.0 10.8 7.9 5.6 4.0 3.7
¢RI 3.3 7.0 4.7 3.2 3.2 3.0

> §E 4.6 10.4 6.7 5.5 2.6 2.3
i 4.6 10.4 6.7 5.5 2.6 2.3
BB Ak 1503 | 962 | 852 | 972 | 65.8 | 605
¥ B 5.4 2.8 4.2 8.9 2.5 1.2
% i -1.3 1.7 1.8 2.7 1.5 1.1
T kR AP FE
% 10 : Tobin’s Q 2 4xif kit &

» /A Tobin'sQ | 1998 | 11999772000 | 2001 | 2002 | 2003
T yal 2.7 3.7 4.4 2.9 2.6 1.5
YRR 2.3 3.4 4.7 2.9 2.1 1.4

> FE 1.2 2.6 2.4 1.8 1.4 0.8
i 1.2 2.6 2.4 1.8 1.4 0.8
$ B Ak 433 | 686 | 539 | 628 | 526 | 506
W R -0.1 5.1 2.0 0.3 0.5 2.3
% ik 1.0 2.1 1.2 1.0 0.8 1.4

% ® Tobin'sQ | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
T yal 2.3 5.5 5.6 3.4 2.4 2.1
¢RI 1.4 3.8 2.6 2.4 2.1 1.5

o1 1.8 5.3 5.4 2.5 1.5 1.4
i 1.8 5.3 5.4 2.5 1.5 1.4
BB Ak 799 | 97.0 | 96.1 | 744 | 62.7 | 66.0
¥ R 2.1 0.9 2.7 -0.8 0.2 1.3
i i 1.5 1.3 1.6 0.8 0.7 0.5

FHLKR AT R
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% 11 : VAIC™ 2_4zik 3t B
¢ # VAIC™ | 1998 1999 2000 2001 2002 2003
BT 11.4 11.9 16.8 16.8 17.7 19.0
PRE 7.9 8.3 10.7 10.6 7.0 8.5
e 10.7 9.7 18.4 22.6 33.7 39.7
Eal s 10.7 9.7 18.4 22.6 33.7 39.7
$ B ik 94.6 81.5 109.2 134.1 190.2 209.0
R 9.1 0.04 1.2 6.5 13.5 16.8
i i 2.8 0.9 1.4 2.4 3.5 4.0
£®VAIC™ | 1908 1999 2000 2001 2002 2003
BT 5.5 7.0 73 0.3 8.1 -10.4
PRE 3.2 6.6 9.1 4.1 5.4 7.4
e 12.1 13.4 14.9 21.6 41.1 48.1
Bl S 12.1 13.4 14.9 21.6 41.1 48.1
$ B ik 218.5 192.8 2032 | 68122 | -509.7 | -460.7
% B 0.2 1.8 1.2 1.1 1.2 2.8
i i 0.3 0.4 0.7 0.8 1.4 -1.8
TR KR AT ER
% 12 1 EVA 2_4cit 53t &
o 1998 1999 2000 2001 2002 2003
EVA
T yagx | 9,918 18,552 | 28,640 24,627 27,909 32,546
PRE | 06,1500 | 9,134.5 | 12,263.8 | 8,264.7 10,975.8 | 8,259.4
> JE 11,625.9 | 19,4424 | 67,191.4 | 57,677.5 | 79,543.9 | 91,3558
L 11,626 19,442 | 67,191 57,678 79,544 91,356
% B 0.1 0.1 9.0 4.6 13.8 17.8
i i 1.0 1.1 2.5 2.1 33 4.1
BB | 1172 104.8 234.6 234.2 285.0 280.7
iR 1998 1999 2000 2001 2002 2003
EVA
T gk | 270,188 8,609 62,457 | -437,755 | -200,163 | -127.875
PRE | 59497 | 8945.1 | 8,767.5 | -211,410.9 | -88,144.2 | -60,695.0
REE | 173,589.9 | 60,985.3 | 288,420.6 | 703,721.6 | 453,287.0 | 282,169.9
ey | 173,590 | 60,985 | 288,421 | 703,722 453287 | 282,170
BB Al | -2473 708.4 -461.8 -160.8 -226.5 -220.7
% B 4.1 1.0 6.1 113 18.1 7.3
it i 22 -0.1 2.1 3.1 42 2.8
*LiofHE - F 2

TR KR AL R
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% 13 1 CIV 2 4cik szt £

LA CIV | 1998 1999 2000 2001 2002 2003
T yogcx | 130,566 | 188,938 | 322,551 422,358 485,571 546,298
PRE | 81,431.3 | 132,318.2 | 183,226.1 | 228,466.5 | 235906.4 | 237,593.6
DEE | 151,660.1 | 187,097.1 | 353,276.0 | 496,495.4 | 587249.8 | 7433473
Ly | 151,660 | 187,097 | 353,276 496,495 587,250 743,347
BB aEc| 1162 99.0 109.5 117.6 120.9 136.1
i R 2.7 2.3 7.1 5.6 2.7 8.2
Y 1.7 1.7 2.3 2.2 1.8 2.6
2@ CIV| 1998 1999 2000 2001 2002 2003
T yogc* | 238,857 | 89,415 387,359 798,120 209,733 675,131
PRE | 133,932.6 | 75,297.7 | 187,411.4 | 461,728.8 39,072.5 368,173.0
>EE | 777,648.4 | 527,032.4 | 481,660.6 | 1,444,565.0 | 1,280,356.0 | 1,810,947.6
x| 777,648 | 527,032 | 481,661 1,444,565 1,280,356 1,810,948
B8 aBc| 3256 589.4 124.3 181.0 -610.5 268.2
i R 2.0 2.5 -0.1 7.7 9.9 7.5
Y 0.1 -0.9 1.1 2.4 2.8 1.1
*TiofgH - FE R
TR KR Ay R
% 14 : CEEM-IAV 2_ 4cit szt @
- % 1998 1999 2000 2001 2002 2003
CEEM-IAV
T ot 38,800 | -121,318 | =192,856 259,797 -29,357 176,527
¢ E 49,4535 | -11,494.1 | -59,970.7 30,6744 | -32,492.8| -32,944.0
> §E 134,962.8 | 569,574.2 | 1,829.368.3 | 756,341.1 | 1,046,031.2 | 1,004,729.3
L 134,963 | 569,574 | 1,829,368 756,341 1,046,031 | 1,004,729
¥R ik 347.8 -469.5 -948.6 291.1 -3563.2 569.2
5 R 0.2 15.5 14.5 5.4 11.2 13.0
iy R 0.4 3.7 3.4 2.4 2.3 3.4
ES]
CEEM-IAV 1998 1999 2000 2001 2002 2003
T sagc* 17,613 | -44,159 145,468 -341,968 235,203 58,477
PRE 26,586.5 | -6,253.7 29,5450 | 270,689.4 | 251,865.1| 152,784.5
> §E 614,353.9 | 384,615.2 | 1,048,326.9 | 1,936,949.4 | 1,866,327.8 | 818,772.3
Bl S 614,354 | 384,615 | 1,048,327 | 1,936,949 | 1,866,328 818,772
2B i 3488.1 -871.0 720.7 -566.4 793.5 1400.2
%3 4.8 4.1 3.9 9.5 8.3 7.0
iy R -1.6 -1.3 1.5 2.8 -1.1 2.2
*LiofHE - F 2

TR A AR
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523 EHEFEE A

217 EHufFiilc: FY ¥R 8%

MVBV |Tobin's Q| VAIC | EVA CIv CEEM

MR T 6.30% | 6.80% [48.30% |47.50% | 22.90% | 21.70%

¥ Bh 5.66 3.599 | 10.945 | 68542.1|-13282.2 | -275358

B =](X) 2758 | -1.874 | -2159 | 2 B¥F | *KEF | A ¥

ROE(X)) PEF | PHF | 024 | 4462.6 | 9345.57 | 16279.6

L N 100 PEF | AHF | 0002 | AAEF | 29312 | P HEF
i i i# Bt 5 (Xs) AEFE | FEF 0019 | PHF | TEF | PHEF

FER X)) | FEF | AEF | -0308 |-5461.1| 2 EF | 2 HF

£ 148 B #(Xe) *EFE | 2EF | -0.081 |-1593.2| 9236.1 | 5875.6

B % *ROE(XX) 0.067 0.056 | -0.316 | -3713.7 |-13547.4| * ¥ ¥

FAL R AT L
LS ¥ R 3 SURSRCEN SN =
Y ey =5. 66-2. 758 B w140, 067L B SI*ROE] + &,y
Yo_raio = 3. 999 -1. 874[ & %] +0. 056 'F %] ¥ROE |+ €, ,,.,;,
Y, =10.945-21. 59[ B %] JH0524[ROET+0. 002[ * < & & 37 ]+0. 019[ i #+* 5 ]
-0.308[# & 7 * /¢ 1= ]-0. 081[ & /48 1 #i]-0. 316[ B =/ *ROE ]+ ¢
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-3713.7[ WV"J*ROE]‘I'{;EVA

VAIC™
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Yeeew =—2753. 58+16279. 6[ROE]+5875. 6[ & 14 1 #e ]+ ¢y
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3181 AR X RE AL
RRES B H(1,0) | fF izt
MVBV iy | Ymvev-tw = 2.902-0.067[ROE]
2RO Ymvey-us = 5.66
Tobin's Q ;: Al Y q-ratio-Tw = 1.725+0.056[ROE]
KO0 Y q-ratio-us = 3.599
VAIC™™ | Yvaic.tw = -10.645-0.076[ROE]+H & % #ic
KO0 Yvaic.us = 10.945+0.24[ROE]+H = % #ic
EVA | Yeva.tw = 68542.1+748 3[ROE]+H i % #ic
ZFO0 | Yovaus— 68542.114462[ROE] +3 # % #
CIV | Ycrvrw=-13282.2-4201.83[ROE]J+H s % #
M0 | Yavus=-13282.219345 57[ROE+ £ © & #
copnay | e AL | Yormry=-2753.58+16279.6[ROE[+# & %4
E N 0) Y ceemus = -2753.58+16279.6[ROE]+H = % #ic
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2004 Topplinjen/ Sandvik (2004) SC A combination of four indices; Identity Index, Human Capital Index, Knowledge Capital Index, Reputation
Business 1Q Index. Developed in Norway by consulting firm Humankapitalgruppen.
2003 Danish Mouritzen, SC A recommendation by government-sponsored research project for how Danish firms should report their
guidelines Bukh & al. intangibles publicly. Intellectual capital statements consist of 1) a knowledge narrative, 2) a set of management
(2003) challenges, 3) a number of initiatives and 4) relevant indicators.
2002 IC Rating™ Edvinsson SC An extension of the SkandiaNavigator framework incorporating ideas from the Intangible Assets Monitor;
(2002) rating efficiency, renewal and.risk:
2002 Value Chain Lev B. (2002) SC A matrix of non-financial indicators arranged in three categories according to the cycle of development:
Scoreboard™ Discovery/Learning, Implementation,'Commercialization.
2002 Meritum Meritum SC An EU-sponsored tesearch projéct, which has yielded a framework for management and disclosure of
guidelines Guidelines Intangible Assets. 1) define strategic objectives, 2) identify the intangible resources, 3) actions to develop
(2002) intangible resources. Three classes of intangibles: Human Capital, Structural Capital and Relationship Capital.
2001 Knowledge Marr & Schiuma | SC A method for assessing six knowledge dimensions of an organisation’s capabilities in four steps. 1) Define key
Audit Cycle (2001) knowledge assets. 2) Identify key knowledge processes. 3) Plan actions on knowledge processes. 4) Implement
and monitor improvement, then return to 1).
2000 The Value Andriessen & DIC Accounting methodology proposed by KMPG for calculating and allocating value to 5 types of intangibles: (1)
Explorer™ Tiessen (2000) Assets and endowments, (2) Skills & tacit knowledge, (3) Collective values and norms, (4) Technology and

explicit knowledge, (5) Primary and management processes.
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2000 Intellectual Asset | Sullivan (2000) DIC Methodology for assessing the value of Intellectual Property.
Valuation

2000 Total Value Anderson & DIC A project initiated by the Canadian Institute of Chartered Accountants. TVC uses discounted projected
Creation, TVC™ | McLean (2000) cash-flows to re-examine how events affect planned activities.

1999 Knowledge Lev (1999) ROA | Knowledge Capital Earnings are calculated as the portion of normalised earnings over and above expected
Capital Earnings earnings attributable to book assets.

1998 Inclusive McPherson DIC Uses hierarchies of weighted indicators that are combined, and focuses on relative rather than absolute values.
Valuation (1998) Combined Value Added = Monetary Value Added combined with Intangible Value Added.
Methodology
(IVM)

1998 Accounting for Nash H. (1998) DIC A system of projecteddiscounted cash-flows. The difference between AFTF value at the end and the beginning
the Future of the period is the value added during-the period.
(AFTF)

1998 Investor assigned | Standfield (1998) [ MCM | Takes the Company's‘True Value to be its stock market value and divides it inot Tangible Capital + (Realised
market value IC + IC Erosion +SCA:(Sustainable Competitive Advantage)
(IAMVT™)

1997 Market-to-Book | Stewart (1997) MCM | The value of intellectual capital is considered to be the difference between the firm’s stock market value and the
Value Luthy (1998) company’s book value.

1997 Economic Value | Stewart (1997) ROA | Calculated by adjusting the firm’s disclosed profit with charges related to intangibles. Changes in EVA provide
Added (EVA™) an indication of whether the firm’s intellectual capital is productive or not.

1997 Calculated Stewart (1997) ROA | Calculates the excess return on hard assets then uses this figure as a basis for determining the proportion of
Intangible Value | Luthy (1998) return attributable to intangible assets.
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1997 Value Added Pulic (1997) ROA | Measures how much and how efficiently intellectual capital and capital employed create value based on the
Intellectual relationship to three major components: (1) capital employed; (2) human capital; and (3) structural capital.
Coefficient (doesn't quite fit any of the categories)

(VAIC™)
1997 IC-Index™ Roos, Roos, SC Consolidates all individual indicators representing intellectual properties and components into a single index.
Dragonetti and Changes in the index are then related to changes in the firm’s market valuation.
Edvinsson
(1997)

1996 Technology Brooking (1996) | DIC Value of intellectual capital of a firm is assessed based on diagnostic analysis of a firm’s response to twenty
Broker questions covering four major components of intellectual capital.

1996 Citation- Bontis (1996) DIC A technologyfactor isicalculated based on the patents developed by a firm. Intellectual capital and its
Weighted Patents performance.is measured based on'the-impact of research development efforts on a series of indices, such as

number of patents and.cost of patents to sales turnover, that describe the firm’s patents.

1994 Skandia Edvinsson and SC Intellectual capital isimeasured through the analysis of up to 164 metric measures (91 intellectually based and
Navigator™ Malone (1997) 73 traditional metrics) that cover five components: (1) financial; (2) customer; (3) process; (4) renewal and

development; and (5) human.

1994 Intangible Asset | Sveiby (1997) SC Management selects indicators, based on the strategic objectives of the firm, to measure four aspects of creating
Monitor value from 3 classes of intangible assets labelled: People’s competence, Internal Structure, External Structure.

Value Creation modes are: (1) growth (2) renewal; (3) utilisation/efficiency; and (4) risk reduction/stability.

1992 Balanced Kaplan and SC A company’s performance is measured by indicators covering four major focus perspectives: (1) financial

Score Card Norton (1992) perspective; (2) customer perspective; (3) internal process perspective; and (4) learning perspective. The

indicators are based on the strategic objectives of the firm.
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1990 HR statement Ahonen (1998) DIC A management application of HRCA widespread in Finland. The HR profit and loss account divides personnel
related costs into three classes for the human resource costs: renewal costs, development costs, and exhaustion
costs. 150 listed Finnish companies prepared an HR statement in 1999.

1989 The Invisible Sveiby (1989) MCM | The difference between the stock market value of a firm and its net book value is explained by three
Balance Sheet interrelated “families” of capital; Human Capital, Organisational Capital and Customer Capital. The three

categories first published in this book have become a de facto standard.

1988 Human Resource | Johansson DIC Calculates the hidden impact of HR related costs which reduce a firm’s profits. Adjustments are made to the
Costing & (1996) P&L. Intellectual capital is measured by calculation of the contribution of human assets held by the company
Accounting divided by capitalised salary expenditures.

(HRCA)

1970’s | Human Resource | Flamholtz (1985) | DIC The pioneering work on.HR accounting. A number of methods for calculating the value of human resources.
Costing &

Accounting
(HRCA)

1950’s | Tobin’s q Tobin J. MCM | The "q" is the ratio of the stock market value of the firm divided by the replacement cost of its assets. Changes

in “q” provide a proxy for measuring effective performance or not of a firm’s intellectual capital. Developed by
the Nobel Laureate economist James Tobin in the 1950’s.

7R kR ¢ Sveiby (2004)
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MVBV
WM MVBV | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 ®* MVBV 1998 | 1999 | 2000 | 2001 | 2002 | 2003
B 3358 | 3914 | 4.093 Qualcomm 0.987 | 0.856 | 0.835 | 0425 | 0345 | -0.525
& B 1.101 | 0945 | 0271 | -0.117 | -0.414 Nvidia 0.020 | 0496 | 0.692 | -0.425 | -1.252
P 0223 | 0.186 | -0.699 | -0.185 | -0.392 | -0.089 Broadcom 0456 | -0.415 | -0.443 | -0.355 | 0.036 | 0.112
FH 3430 | 2095 | 0952 | 0410 | -0.024 | -0.127 Xilinx 0.510 | 0461 | 0205 | 0419 | 0.128 | 0.251
B 0.041 | 0.144 | -0.051 ATI 0.364 | -0.667 | -0.503 | -0.275 | -0.186 | 1.586
WE 20.499 | -0.420 | -0.227 | -0.046 | 0.458 | -0.027 SanDisk -0.841 | -0.584 | -0.646 | -0.679 | -0.565 | -0.628
g 0712 | -0.701 | -0.590 | -0.341 | 0.377 Altera 0.375 | 0934 | 0476 | 0.670 | 1.130 | 0.584
LR 3 1.055 | 0755 Marvell Tech 20791 | -0.839 | -0.866 | -1.252
EY X 0.068 | -0.251 | -0.325 | -0.302 Conéxant 0.567 | -0.695 | -0.792 | 0.893 | -1.252
454 20325 | 0386 | -0.366 | -0.488 | -0.607 | -0.287 Ologic 0310 | 0971 | 0423 | 0250 | 0.521 | 0.639
P 0.627 | -0.725 | -0.500 Adaptec 0.619 | -0.564 | -0.675 | -0.735 | -1.102 | -0.590
R -0.430 | -0.511 | -0.301 | -0.246 | -0.207 Aeroflex -0.817 | -0.475 | -0.434 | -1215 | -0.649 | -0.706
B#¥ -0.344 | -0.343 Silicon Laboratories 0.654 | 1.684 | 1359 | -1.252
i 3 -0.628 | -0.434 | -0.284 | Silicon Storage Tech | 0.252 | -0.477 | -0.618 | -0.841 | -0.642 | -0.912
HaRd | 20206 | -0415 | -1.022 | -0.653 | -0.490 | -0.580 '”tegg";‘/gigrgm“” 0.145 | 0358 | 0876 | -1.252
B3 20.368 | -0.340 PMC Sierra Inc 1636 | 3.165 | 3.609 | 2.901 | 2.705 | 2.579
& 2 L0.786 | -0.403 | -0.200 Zoran cor 0.789 | -0.905 | -0.738 | -0.859 | -1.107 | -0.283
ik 0937 | 0771 | 0.065 | -0.189 LLSC 0722 | -0.672 | -0.539 | -0.617 | -0.951 | -0.661
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#2% | -0.165 | -0.019 | 0077 | -0212 | 0222 | -0.251 Cirrus Logic Inc 2789 | -0.526 | -0.323 | 0359 | -0.728 | -0.498
Fit 20310 | -0.280 ESS Technology 20746 | -0.840 | -0.440 | -0.553 | -0.774 | -0.946
Tobin’s Q
Tofiln”fs o | 19% | 1999 | 2000 | 2001 | 2002 | 2003 Tog?r:; 0 1998 | 1999 | 2000 | 2001 | 2002 | 2003
W A 2138 | 2112 | 2.824 Qualcomm 20525 | 1410 | 1.174 | 1879 | 0935 | 0.840
@B 20.003 | 0432 | 0308 | -0.209 | 0.095 Nvidia 20220 | -0.546 | 0.186 | 0.392 | -0.402
P 20.179 | -0.865 | -0.950 | -0.808 | -0.817 | -0.609 Broadcom 0.112 | 1355 | -0.169 | -0261 | -0.117 | 0311
1 1647 | 0432 | 0650 | 0234 | 0.644 | 0445 Xilinx 0251 | -0315 | 0453 | 0.676 | 0.938 | 0.676
B 0.000 | 1.035 | 1.17} ATI 1586 | -0.255 | -0.621 | -0.589 | -0.287 | -0.297
B 0733 | -0.139 | 0.139 | 0553 | -0.107 | -0:083 SanDisk 20628 | -0.832 | -0.561 | -0.872 | -0.936 | -0.654
g -0.088 | -0.614 | -0.822 | -0.549 | :0.581 Altera 0.584 | -0.127 | 0489 | 1.041 | 1.151 | 1370
o % 1.349 | :0.222 Marvell Teth -0.747 | -0.905 | -0.570 | -0.506
RET 0262 | 0013 | -0.511 | -0.079 Conexant 20311 | -0561 | -0.856 | -0.868 | -0.517
44 20839 | -0.677 | -0.927 | -1.012 | -1.035 | -1.203 Qlogic 0.639 | 1253 | 1247 | 1216 | 0727 | 1.134
P 0.106 | -0.894 | -1.314 Adaptec 20590 | -0.559 | -0.622 | -1.081 | -1.075 | -1.282
TR 2436 | 2341 | 1947 | 1.820 | 1.737 Aeroflex 20706 | -0.944 | -0.562 | -0.486 | -1.493 | -1.061
B¥ -1.172 | -0.713 Silicon Laboratories 1.257 1.489 2.480 1.774
¥ o -0.859 | 0.385 | -0.026 Silicon Storage Tech -0912 | 0.077 | -0.476 | -0.831 | -0.937 | -0.582
2E24 | -0890 | -0.698 | -1.104 | -0.981 | -0.580 | -0.730 '”tegg";‘,tsigrg“’“it 0306 | 0.187 | 0909 | 1.606
B 1147 | -0.767 PMC Sierra Inc 2579 | 2472 | 2960 | 1845 | 0588 | 1.163
P 11025 | -0.614 | -0.358 Zoran cor 20283 | -0.755 | -0.835 | -0.938 | -0.844 | -0916
Pk 0354 | 0827 | 0965 | 0.579 LLSC 20661 | -0.683 | -0.673 | -0.712 | -0.570 | -0.864
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#@E | -0471 | 0399 | -0.582 | -0.619 | -0.507 | -0.518 Cirrus Logic Inc | -0.498 | -0.754 | -0.577 | -0.324 | 0274 | -0.892
Fit 20.165 | 0350 ESS Technology 20.946 | -0.813 | -0.937 | -0.665 | -0.701 | -0.901
VAIC™
Bt VAIC™| 1998 | 1999 | 2000 | 2001 | 2002 | 2003 B VAIC™ 1998 | 1999 | 2000 | 2001 | 2002 | 2003
BEM | 0601 | 1.846 | 2295 | 3358 | 3914 | 4.093 Qualcomm 0987 | 0856 | 0.835 | 0425 | 0345 | -0.525
&g 0821 | 1101 | 0945 | 0271 | -0.117 | -0.414 Nvidia 20289 | 0.020 | 0496 | 0692 | -0425 | -1.252
¥ 0223 | 0.186 | -0.699 | -0.185 | -0.392 | -0.089 Broadcom 0456 | -0.415 | -0.443 | -0355 | 0.036 | 0.112
) 3430 | 2.095 | 0952 | 0410 | -0.024 | -0.127 Xilinx 20510 | 0461 | 0205 | 0419 | 0.128 | 0.251
ik 20460 | -0247 | -0.116 | -0.041 | -0.144 | -0.051 ATI 20364 | -0.667 | -0.503 | -0.275 | -0.186 | 1.586
BE 20499 | -0420 | -0.227 | -0.046 | 0.458 | -0.027 SanDisk 20.841 | -0.584 | -0.646 | -0.679 | -0.565 | -0.628
g 20683 | -0712 | 0701 | -0.590 | -0.341 | -0.377 Altera 20375 | 0934 | 0476 | 0.670 | 1.130 | 0.584
5 1.724 | 2385 | 1.779 | 1.055 | 0.755 Marvell Tech 11040 | -0.913 | -0.791 | -0.839 | -0.866 | -1.252
ABT | 0066 | 0054 | -0.068 | -0.251 | -0.325 | -0.302 Conexant 20567 | -0.695 | -0.792 | 0.893 | -1.252
Yy 20325 | -0.386 | -0.366 | -0.488 | -0.607 | -0.287 Qlagic 0310 | 0971 | 0423 | 0250 | 0.521 | 0.639
P 20345 | -0.829 | 0297 | -0.627 | -0.725 | -0.500 Adaptec 20619 | -0.564 | -0.675 | -0.735 | -1.102 | -0.590
¥R L0491 | 0430 | -0.511 | -0301 | -0246 | -0.207 Aeroflex L0817 | -0475 | 0434 | -1215 | -0.649 | -0.706
B 20777 | -0429 | -0.615 | -0.344 | -0343 | Silicon Laboratories | -1.040 | 1.026 | 0.654 | 1.684 | 1359 | -1.252
e 0862 | -0.516 | -0.776 | -0.628 | -0.434 | -0.284 | Silicon Storage Tech | 0252 | -0477 | -0.618 | -0.841 | -0.642 | -0.912
FEX2 | 0206 | 0415 | -1.022 | -0.653 | -0.490 | -0.580 '”tegg";‘;‘igrgm“” 21040 | 0.171 | 0.145 | 0358 | 0876 | -1.252
B L0563 | 0356 | -0.562 | -0.641 | -0368 | -0.340 PMC Sierra Inc 1.636 | 3.165 | 3.609 | 2.901 | 2.705 | 2.579
PP 20759 | -1.113 | -0.799 | -0.786 | -0.403 | -0.200 Zoran cor 20789 | -0.905 | -0.738 | -0.859 | -1.107 | -0.283
ik 0217 | 0.724 | 0937 | 0771 | 0.065 | -0.189 LLSC 20722 | 0672 | -0.539 | -0.617 | -0.951 | -0.661
F2T | -0.165 | -0.019 | 0.077 | -0212 | 0222 | -0.251 Cirrus Logic Inc 2789 | -0.526 | -0323 | 0359 | -0.728 | -0.498
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it | -1.511 | -1.020 | -0.526 | -0.310 | -0.280 |  ESS Technology 0.746 | -0.840 | -0.440 | -0.553 | -0.774 | -0.946
EVA
BP EVA | 1998 | 1009 | 2000 | 2001 | 2002 | 2003 R+ EVA 1998 | 1999 | 2000 | 2001 | 2002 | 2003
o5 1462 | 1464 | 1193 | 2391 | 3917 | 4.146 Qualcomm 0228 | 0425 | 1.175 | -0.687 | 0212 | -2.332
@ 2304 | 2371 | 3.580 | 2.959 | 0383 | -0.520 Nvidia 0.416 | 0300 | 0318 | 0.547 | 0383 | 0.148
P 1175 | 1421 | -1.645 | -1252 | -1.379 | -0.410 Broadcom 0.400 | -1.817 | -3.349 | -3.775 | -4.158 | -3.310
#1B 1465 | 0918 | 0392 | 0420 | 0.171 | 0.114 Xilinx 0.489 | 2.348 | -0.846 | 0.192 | 0.055 | 0.681
B 0.000 | -0.076 | 0.018 | -0.132 | -0.005 | 0.282 ATI 0919 | 0980 | -0.236 | 0.402 | 0200 | 0.240
WE 0220 | 0078 | 0293 | 0.628 | 0594 | 0232 SanDisk 0.746 | -0291 | 1.155 | -0.064 | 0318 | 0.404
g -0.377 | -0.388 | -0.636 | -0.235 | -0.194 | -0.438 Altera 0.734 | 0.696 | 0893 | 0321 | 0318 | 0359
Y 0.530 | 1.348 | -0.230 | -0.036 | -0.108 | -0:382 Marvell Tech 0.011 | -0.653 | -0.104 | 0.044 | 0.206
R 20208 | 0.011 | 0019 | -0.106 | -0.122 | <0.086 Conexant 2476 | 0875 | -1.151 | -0.999 | -0.197 | 0.237
454 -0.749 | -0.710 | -0.340 | -0.519 | -0.510 | -0.320 Qlogic 0374 | -0.167 | 0213 | 0.589 | 0410 | 0.564
P 1114 | 0.667 | 0353 | -0.844 | -0.573 | -0435 Adaptec -0.567 | 0.857 | -0.547 | 0258 | 0.112 | 0.118
TR 20271 | -0.484 | -0.135 | -0.114 | -0.079 | -0.059 Aeroflex 0.405 | -0.199 | 0.187 | 0.598 | 0406 | 0.465
B# -0.505 | -0.194 | -0.404 | -0282 | -0.225 | Silicon Laboratories 0.000 | 0239 | 0523 | 0432 | 0510
¥ -0.833 | -0.695 | -0.385 | -0.342 | -0.152 | -0.187 | Silicon Storage Tech | 0.255 | -0.295 | 0499 | 0435 | 0.282 | 0.105
wra4 | 0388 | -0.721 | -0.466 | -0.531 | -0.280 | -0.362 '”tegg";‘/gigrgm“” 0421 | 0551 | 0350 | 0.651 | 0487 | 0.580
L 0.727 | -0.701 | -0.401 | -0396 | -0.306 | -0.300 PMC Sierra Inc 0222 | 0.846 | 0255 | -0.517 | 0.031 | 0.144
&z -0.945 | -1.026 | -0.438 | -0.500 | -0.279 | -0.244 Zoran cor 0366 | -0.168 | 0.010 | 0.503 | 0383 | 0.028
i -0.467 | -0.628 | -0.257 | -0.238 | -0.232 | -0.230 LLSC 0.151 | -2.003 | 0619 | 0322 | -0.131 | -0.117
w2 0273 | -0329 | -0.247 | -0.288 Cirrus Logic Inc 2688 | -1290 | 0535 | 0238 | -0.051 | 0.546
Fit -1.074 | -1.009 | -0.450 | -0.420 | -0.318 | -0.289 ESS Technology 0.060 | 0.092 | 0333 | 0568 | 0462 | 0.426
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Clv

P CIV | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 ®e CIV 1998 | 1999 | 2000 | 2001 | 2002 | 2003
B 0385 | 0.510 | 0.840 | 1270 | 2.596 | 3.547 Qualcomm 2263 | 1734 | 2.150 | 3482 | 1.162 | 3.244
& B 2852 | 2723 | 3455 | 3310 | 2472 | 0.568 Nvidia 0242 | 0.129 | -0435 | -0.193 | 1.125 | 0.298
7 1558 | 2.072 | 0.872 | 1.041 | 0.506 | 1.159 Broadcom 20.093 | 0.036 | -0.359 | -1.412 | -3.670 | -2.542
#H 1.837 | 1457 | 0865 | 0.628 | 0.588 | 0.407 Xilinx 1375 | 1256 | 1.882 | -0.200 | 0.406 | 0.772
Bk -0.096 | -0.001 | 0.141 | 0.013 | 0013 | 0.152 ATI 0.744 | 0867 | 0423 | -0.552 | -0.010 | -0.016
e 0372 | 0257 | 0373 | 0577 | 0941 | 0.884 SanDisk -0.147 | 0.073 | -0.648 | 0594 | -0.717 | 0.053
g 0.117 | 0.116 | -0.651 | -0.647 | -0.606 | -0.423 Altera 1603 | 1.574 | 1472 | 1.420 | 0.548 | 0.302
i 20750 | -0.142 | 0.176 | 0.305 | 0.290 | 0.066 NAarvell Tech 20305 | -0.170 | -0.739 | -0.853 | 0241 | -0.243
Y X 0.138 | 0.062 | -0.105 | -0.206 | -0.306 | -0,338 Conexant 1394 | -1.885 | 0.631 | 0215 | 0.036 | 0.524
Yy 0312 | -0.447 | -0.423 | -0.524 | -0.665 | -0.615 Qlogic -0.132 | -0.033 | -0.357 | -0.252 | 0.601 | 0.147
Pk -0.336 | -0.280 | 0213 | -0.170 | -0.433 | 0.773 Adaptec 0527 | 0.116 | 1.559 | -0.237 | 0.031 | -0.018
R 0418 | -0.496 | -0.394 | -0.385 | -0.347 | -0.291 Aeroflex -0.074 | 0.013 | -0.578 | -0.400 | 0.328 | -0.191
B#E -0.863 | -0.618 | -0.395 | -0.396 | -0.417 | -0.450.| Silicon Laboratories | -0.319 | -0.188 | -0.698 | -0.469 | 0.098 | -0.238
¥ 0757 | -0.751 | -0.691 | -0.632 | -0.545 | -0.407 | ‘Silicon Storage Tech | -0.372 | -0.263 | -0.840 | -0.229 | 0.151 | -0.308
#ex4 | 0088 | -0.325 | -0.760 | -0.806 | -0.848 | -0.673 '”tegg‘;"/tsigrgm“” -0.085 | 0.060 | -0.451 | -0.385 | 0327 | -0.172
s -0.694 | -0.704 | -0.686 | -0.679 | -0.691 | -0.611 PMC Sierra Inc -0.136 | -0.021 | 0.019 | -0.036 | -1.009 | -0.294
& 20742 | -0.943 | -0.883 | -0.873 | -0.786 | -0.615 Zoran cor -0.286 | -0.162 | -0.706 | -0.577 | 0.222 | -0.288
ik -0.595 | -0.658 | -0.537 | -0.512 | -0.491 | -0.451 LLSC -0.134 | 0263 | -0.996 | 0.466 | 0.166 | -0.167
w2t 20427 | -0.536 | -0.482 | -0.491 | -0.509 | -0.505 Cirrus Logic Inc 2439 | 2.698 | -0.934 | -0.063 | -0.309 | -0.648
it 20.945 | -1.062 | -0.930 | -0.824 | -0.762 | -0.627 ESS Technology -0.355 | -0.298 | -0.395 | -0.320 | 0273 | -0.214
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> CEEM-IAV

P
CEEWMF\-I Ay | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 CEEM_I AV 1998 | 1999 | 2000 | 2001 | 2002 | 2003
B 2004 | 0795 | 0747 | 2499 | 3.673 | 3.876 Qualcomm 1.643 | -3.066 | 3.098 | 0.863 | 2.580 | -1.571
@ 1355 | -0.654 | 1.547 | 3.015 | -0317 | -0.823 Nvidia 0.007 | 0328 | -0267 | 0.766 | 0486 | 0.773
P 20.065 | -4.025 | -3.949 | -1.009 | -2.162 | 1.167 Broadcom 0.022 | -0.923 | -1.332 | -3.651 | -3.302 | -3.395
FH 1672 | 0720 | 0.174 | -0.040 | -0.303 | -0.208 Xilinx 1.053 | 0751 | -1.268 | 0.679 | 0322 | 1.573
B 0206 | 0301 | 0.070 | -0.242 | -0.002 | 0.191 ATI 0.828 | 1266 | -0.116 | 0317 | 0.103 | 0.088
e 0.103 | 0.601 | 0.121 | 0496 | -0.439 | -0.842 SanDisk 0.580 | -0.944 | 1.077 | -0.426 | 0.079 | 0.124
g 0384 | -0.151 | 0.000 | 0.041 | 0.076 | -0.394 Altera 1.163 | 0.088 | 0912 | 0775 | 0486 | 0.733
5 0567 | 0382 | -0.334 | 0.015 | -0.457 Marvéll Tech -0.032 | 0.162 | -0.815 | -0.165 | -0.310 | 0.703
FYE -0.510 | 0266 | 0.195 | -0.053 | 0.053 | -0:016 Conexaht 1621 | 0.070 | -1.118 | -0.928 | 0.504 | 0.107
454 1131 | -0.066 | -0.238 | -0.548 | -0.420 | 20,491 Qlogic 0.042 | -0.484 | -0203 | 0.626 | 0248 | 0.610
P 21.858 | 0.007 | 0317 | -0919 | -0.438 | 0.484 Adapteo 0449 | 1.844 | -0.993 | 0387 | -0.005 | -0.097
R 0.192 | 0279 | 0.155 | -0.039 | 0.166 | 0002 Aeroflex 0.101 | -0276 | -0.178 | 0343 | -0.010 | 0.221
B# 0.158 | 0.054 | -0.448 | -0.112 | -0.212_ | SiliconLaboratories | -0.051 | 0.186 | -0.106 | 0.148 | -0.031 | 0212
¥ -0.518 | 0227 | 0069 | -0272 | 0.136 | -0.111 | Silicon Storage Tech | -0.109 | 0.051 | -0.001 | 0207 | -0.089 | -0.327
waad | 0352 | 0249 | 0.076 | -0.410 | 0.044 | -0.183 '”tegg";‘;igrgrc““ 0.136 | 0552 | 0006 | 0324 | 0.022 | 0273
L 0.693 | 0.121 | 0005 | -0366 | -0.021 | -0.209 PMC Sierra Inc -0.023 | 0.676 | 0272 | -0921 | -0.234 | -0.152
&2 -0.753 | 0.063 | 0.050 | -0.469 | 0.084 | -0.165 Zoran cor 20.022 | 0208 | -0.253 | 0202 | -0.080 | -0.262
i 0.079 | 0275 | 0.118 | -0.207 | -0.004 | -0.220 LLSC 0.101 | 0.603 | 0.824 | 0444 | -0.240 | -0.044
w2 0.129 | 0.050 | -0.339 | -0.045 | -0.276 Cirrus Logic Inc 3,143 | -0.785 | 0367 | -0.307 | -0.553 | 0.327
it -0.819 | 0.137 | 0.059 | -0.355 | 0.014 | -0.145 ESS Technology 0229 | 0.109 | 0.093 | 0316 | 0.025 | 0.104
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Gal RSN S A E Pl iR S
219 FEF AL REEL()
FEFTALR 1998 1999 2000 2001 2002 2003
) ) . B AL~ TR
s | R 15 R A map R | mapgn |0 AR
MVBV > )
R NA NA NA (2.5 4 4) NA NA
iR %41 | PMCS - ATYT | CRUS - PMCS PMCS PMCS PMCS -~ SLAB PMCS
MVBV R NA NA NA NA NA NA
EFTINE N
- %0 I R il mEA - HR B A AR E&F?ﬁ%%}:}fﬁ'
. G
Tobin's Q s NA NA (&1 NA NA NA
PMCS ~ QCOM™ | PMCS~QCOM ~
% = 41 | PMCS - ATYT PMCS ~ QCOM ALTR -~ SLAB
g*_ # i QLGC SLAB Q SLAB
Tobin's Q P NA NA NA NA NA NA
. . Rt R D T
e 3 #1B g S Rt TR | R KR | WER S LR | WER SR
20z
vaic™ ,
F s NA (52) NA NA NA (# 2)
| LLSC > ALTR SINX LLSC XLNX ~ ALTR - A A
¥ A X" | XLNX » ADPT LLSC ~ ADPT
VAIC 15 | (ZRAN -SLAB) | (ICST - CRUS) (MRVL) (BRCM) (BRCM) (BRCM - CNXT)
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FETHF4E 1998 1999 2000 2001 2002 2003

3 % e e e ®F I o o3 A

EVA E1 NA NA NA (7 &) (7 ) (7 &)

iR 2 ATYT/;DSPI\;DK ) XLNX QCOM ~ SNDK NA NA NA

EVA AR (CRUS) (BRCM - LLSC) (BRCM) (BRCM) (BRCM) (QCOM + BRCM)

gy | CEF TR ¢ g SETER | B AR g

p o ot

CIv s NA (52) NA NA NA NA

iR 2 QcogL‘N‘;LTR " | QCOM ~ ALTR, QCOM QCOM QCOM - NVDA QCOM

Clv %1 | (CNXT CRUS) | (CNXT - CRUS) NA (BRCM) (BRCM) (BRCM)

mE AL~ AR — L , , ,

S | R Hﬁ"ﬁég” NA AR F T 5 T R

CEEM-1AV
E i (# &) (# .£) (#7.5) NA (# .£) NA

i® % QcogL‘N/}LTR ) ADPT QCOM NA QCOM NVDA
CEEM-IAV T w5 | (CNXT - CRUS) (QCOM) NA (BRCM) (BRCM) | (QCOM - BRCM)
TR kR AR R
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