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Abstract

Trace back to neoclassical belief, total factor productivities beneath firms'
invisible core competence would be crucial to long-run progress. This dissertation
goes further to test whether the better-quality patented technologies would
beneficial to firms' operational profitability and routine trading scales. On the one
hand, the developed networked approached in this research present a way of
quality measure to firms' accumulated patents. Secondly, the hand-collected dataset
consist of both firm-level patent information and financial performance. The
results in this research show that patents revealing better quality would impact
favorably to firms' profitabilities and trading scales. This result aligned with
finance literature would suggest the undeletable role played by firms' innovation

investment; though not shown in just the short-term payoffs.

Keywords: Semiconductor ~ Crucial patents * Financial performance ~ Network

Analysis
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BEgfr 2 ER L Es ¢ BB FRFTEROFE M E A k2 EA -
AR R 2 BRI AT

ROAlt =y + ﬁl X Z—Sit + ,32 X ROAit—l +
B3 X In(cap_mv);_, + B4 X In(rd_mv);;_, + 5 XIn(mv);; +

p6 X Firm_age;; + &;; (4)

CFi =ag+P1XZ 5+ P2 XCF;_; +L3X
In(cap_mv);;_1 + f4 X In(rd_mv);;_; + B5 X In(mv);; +

p6 X Firm_age;; + €;; (5)
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d 3 ATy 2 3R % B(ROA, Cash flow) s # ;

B EER R &

i * 6 A% i B8 $03) (Dynamic Panel Data Model)ig {7 % 3+ -

4 B #2447 (Correlation Analysis)

H e TR B A4

% 4-1
VARIABLES ROA Cash Z5 In(cap_mv);_; In(rd.mv),_; In_mv Firm_age
flow

ROA 1.0000

Cash flow 0.9351 1.0000

Z5 0.0226  0.0623  1.0000
In(cap_mv);_; | -0.3482  -0.3450 -0.1355 1.0000
In(rd_mv),_; | -0.1729 -0.1055 0.0700 0.1177 1.0000

In_mv 0.4715  0.4803  0.1355 -0.8329 -0.1590 1.0000
Firm_age 0.1485  0.1081 0.0106 -0.2210 -0.6344 0.2434  1.0000
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g Baseline Results

ROA; = ay + B1 X Z_5; + B2 X ROA;_, +
B3 X In(cap_mv);;_1 + B4 X In(rd_mv);;_; + 5 XIn(mv);; +
p6 X Firm_age;; + €;; 4)
CFi=ay+P1XZ5;4+F2%XCF;_;+p3X
In(cap_mv);t—1 + 4 X In(rd_mv);;_, + B5 X In(mv);; + f6 X

Firm_age;; + €;:(5)

% 4-2
(1) (2)

VARIABLES ROA Cash flow
ROA;_, 0.164***

(0.0537)
Cash flow;_, 0.0588

(0.0403)

Z5 1.041*** ~ 0.00898*

(0.388)  (0.00485)
In(cap_.mv);_4 0.198 0.00287

(0.488)  (0.00470)
In(rd_mv),_, 3.3563**  0.0574***

(1.709)  (0.0186)
In_mv 4.882***  (.0725***

(1.764)  (0.0157)
Firm_age -0.259 -0.00790**

(0.314)  (0.00403)
Constant -32.78**  -0.430**

(15.18)  (0.172)
Observations 777 775
Number of Company 74 74

Robust standard errors in parentheses
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gt 422 37585 APEa- FofaZ & #(Z-Score)¥t # Cash
flow 3 & v ¥ B F R AR TR Y ROA Ke| — & 5 e AP sy
U LFER R A B

Ecn% o Roried - IE

AH AT P R RA P SHL S o [ AA LD B RGIRTF A p &

SAPRIE B REIRE

=

o AR R FRARC) T A AT R E AR
o MmpaunEI o ERFL > T g MR EFIER ARG P
@gi“gﬁ_ﬁ—pfﬂiﬂj o

- g n e arCashflows 3 2w P BFARE > v -
PrARS PR R ¢ AP AERF AR ENTL > FIZFFIEFTES P
F4F R AP . $ Cashflow § & & 2 BFORL > FIZREW
B P AF I RF ARG 2 EHE 2P HEERY T 8
R 4 B F R ar A IR o

I @ E# ¥ Cash flow 5 f B ¥ 2 #25 » @ w - ¥ ¢ Cash flow

-2 Lk R gt A
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VN 3

o H S HEEAT RS

-~ FNZ S

Triulzi (2015)4- 4 Htrend GFPEFT LM > B R4 P2 5 RBE

FTEATE  BUBMEATEAS 5P S KR SRS - (IS~ F194

-~

WL AT E A o BT L Ao

% 4-3
Type
1 R R AR I
2 LI R AR 3
3 5 Hp = K AR
4 & 34T 4
5 { ATAR &
6 ¥ 947 5
0 AR R
RBMATEF B h A 3 a7 B0 kL E PR E it B S
PR 1% 30 L e ] AU AT AT D] L g Pk )

L2 Aa Rl FRFZATBABRF 2ZARE > &R EE G BN

SR LA AT A PR R R FEL kg R EXE S

-

RATB S 8 8 % EAT R A 00 0 8 L AIFTena B0 o fieed @b A
REFEBEA S8 BIA KHh §LALLATE > 6
BT SEP AT - BN BRI S b BB T E kL
BiiaE s e BhAlenhd b 5 2RISR A ER 0 B E
R BB RZ A 2 AR DR AP EE R

WP 2pe2 AP EFLET LT A 47 o
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(=) kypTiodh 4
AR S A RN L R U S
LEOPEAUE Typel ~2 3~ 540/t B s fhagie (700 st > £

Typel ~2~3 5t G|BT 0 > fo X 3 E 0T HE 0 7R B RS

Bl P TEESN RS RERFE0 0 B S ¥ Z & B(Z-Score) ik J5.

R A L
% 4-4
(1) (@)
VARIABLES ROA Cash flow
ROA;_; 0.161***
(0.0531)
Cash flow;_, 0.0573
(0.0401)
Z 5 high 0.493* 0.00581*
(0.263) (0.00341)
Z 5 low 2.531* 0.0146
(1.538) (0.0148)
In(cap_mv);_4 0.124 0.00252
(0.483) (0.00460)
In(rd_mv),_, 3.430** 0.0575***
(1.712) (0.0185)
In_mv 4.920*** 0.0725***
(1.750) (0.0156)
Firm_age -0.235 -0.00778*
(0.299) (0.00407)
Constant -33.45** -0.431**
(15.26) (0.173)
Observations 777 775
Number of Company 74 74

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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(=) &y 53w » ki3
S N L AR SR R R
LT EAEY Typel ~2~3~5{cfhv B @ Bagie 7t blst3h > L 4
Typel ~2 3 540t B % 3w o =k Jo 435305 3w & fkehD
PR BB N F 3 A ih PR BEREEK0 RiSH-Z
/> Hi(Z-Score) & Yy i 5% % Bl F A 4T

% 4-5
(1) ()
VARIABLES ROA Cash flow
ROA;_, 0.165***
(0.0537)
Cash flow;_4 0.0586
(0.0403)
Z 5 high 0.674*** 0.00602*
(0.228) (0.00338)
Z 5 low 1.633* 0.0142
(0.851) (0.0101)
In(cap_mv);_4 0.169 0.00259
(0.492) (0.00473)
In(rd_mv);_, 3.426** 0.0580***
(1.722) (0.0187)
In_mv 4.818*** 0.0721***
(1.751) (0.0156)
Firm_age -0.210 -0.00751*
(0.298) (0.00409)
Constant -34.55** -0.445**
(15.52) (0.175)
Observations 777 775
Number of Company 74 74

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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e

> USPC number with Title

USPC Title
257 Active solid-state devices (e.g., transistors, solid-state diodes)
326 Electronic digital logic circuitry
438 Semiconductor device manufacturing: process
505 Superconductor technology: apparatus, material, process
716 Computer-aided design and analysis of circuits and

semiconductor masks

Aavid Thermal Technologies Inc Actel Corporation
Advanced Micro Devices Inc Advanced Photonix Inc
Advanced Power Technologies Aeroflex Inc

Alpha and Omega Semiconductor  Altera Corporation

Inc

American Superconductor Amkor Technology Inc
Corporation

Analog Devices Inc Applied Materials
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Applied Optoelectronics Inc
Cabot Microelectronics
Corporation

California Micro Devices
Corporation

Cirrus Logic Inc

Cree Inc

Digirad Corporation
Emcore Corporation

Everspin Technologies Inc

Finisar Corporation
FormFactor Inc

General Semiconductor Inc
Integrated Device Technology
Intermolecular Inc

Isonics Corporation

Kopin Corporation

Lattice Semiconductor Corporation
Mattson Technology Inc
Mentor Graphics Corporation
Microchip Technology Inc

Monolithic Power Systems Inc

Artisan Components Inc

Cadence Design Systems Inc

ChipPAC Inc

Conductus Inc

Cypress Semiconductor
Corporation

DuPont Photomasks Inc
Entorian Technologies LP
Fairchild Semiconductor
Corporation

First Solar Inc

Freescale Semiconductor
Genus Inc

Intel

Intersil Corporation

IXYS Corporation

Lam Research Corporation
Magma Design Automation Inc
Maxim Integrated Products Inc
Micrel Inc

Micron Technology Inc

Nanogen Inc
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National Semiconductor Novellus Systems Inc

Corporation

Numerical Technologies Inc NVE Corporation

NVIDIA Corporation OmniVision Technologies Inc

PDF Solutions Inc Peregrine Semiconductor
Corporation

Power Integrations Inc QuickLogic Corporation

Quickturn Design Systems Inc Rambus Inc

Ramtron International Corporation = Semtech Corporation

Silicon Laboratories Inc Silicon Storage Technology Inc
Skyworks Solutions Inc Spansion LLC
Spectrian Corporation Spire Corporation
SunPower Corporation Superconductor Technologies Inc
Synaptics Inc Synopsys Inc
Synplicity Inc Texas Instruments Incorporated
Ultratech Inc Unitrode Corporation
Universal Display Corporation VLSI Technology Inc
Xicor Inc Xilinx Inc
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