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A Study on Benefits of Construction Enterprise Electronicization

Student : Huan-Yun Wu Advisor : Ren-Jye Dzeng

Department of Civil Engineering

National Chiao Tung University

Abstract

Construction Enterprise inducts into Electronicalization system continuously in recent
years, and whether Construction Enterprise Electronicalization invests can produce a benefit
or not is the problem that it concerns. This research will investigate 11 Construction
Enterprises, period from 2002-2005 years. Altogether the observation data of 4 years inquire
into the performance of its trend, and used the Panel data analysis method to analyze its invest

variables and the benefit variable a trend its association.

Through industry analysis the result can know, the investment of Construction Enterprise
Electronicalization system just related significantly to the operational performance and the
system satisfaction. Besides, on the other hand, the analyzed result shows that the benefit of
greatly parts of operational performance and the variables before a year contain positive

relativity, with the variables before two years have no obvious relativity.

Keywords : Construction Enterprise Electroniclization, Panel Data, Performance
Measurement.
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Cost
Savings

Time Savings

Quick Return on Investment

Better Customer Relationships

W] 2.10-Benefits of e-Procurement to the construction industry [Sanders et al., 2001]
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3. E A AR BB A
IS costs/net sales 1. p47%’ »x(financial performance) LITHRFE M arfre A2 5 4p B fheho

IS costs/employee m Net sales growth rate 2. 8@ > ITRFHRA Fra2 Fanpf L P
IS costs/office worker m Personnel growth rate No direct relationship between IT investments and
m Investment .rate financial performance.
m Gross margin However, IT investments improve performance in the
m Net income long term
e m ROI
Kivijarvi and s .
. I m Gearing ratio
Saarinen 36 Finnish firms ek et sales
(1995) 2. f& —’ﬁ 7 3% & & (User
information satisfaction)
® Quality of IS services
m Information quality
m User's knowledge
m [nformation content
m IS reactivity
L L F %85 MISE 1 7 * (MIS 1. 4 & %7 (Gross annual sales) LA REETNTOR TR L - FTARET %
staff budget) 2. fm % fI(Net income before taxes) ZIFEF cp B > e £ RE I E R -
2. MISTE 213" § * (MIS 3. # ik & (Market share) 2. =% tIS(Information system)ﬁ 1o R 1 RET
staff training budget) 4. ¥ A (Total bet assets) P ARl I RETHDT A o
Si 3. MISH# i  * (MIS other budget) | 5. sz # 4% ¥ (Total equity) Both IT and corporate investments have a strong positive
ircar et o . . , X . . L . .
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al.(2000) 5. % B 1 7 "#(PCs per 7 income.
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6. 2233 A 1 § * (Non-IS labor)
7. 228 " F 4 (Non-computer
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. il B vk 3% H(Outstanding shares) ©

Spending on IS staff and staff training is positively
correlated with firm performance, even more so than

computer capital.
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1. IT capital, 1. Cost efficirncy ITFEAfed A4 2 B4 FEFHAPMIE - KA o ITH
Lee and Menon 2. medical (non-IT) capital 2. Technical efficirncy frd A4 2 Benjp b L E 2eho
1064 7 ¥ 3. IT labor The relationship between IT capital and productivity i
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#-IT = & & 35 5 2 48~ & (Direct IT cost)> & 4% + 4 = * (Indirect human cost){r &' 4% i 3
(Indirect organisational cost)= # » H ¢ ¥ &= & ¢ 7 & 48 =¢ A (Hardware costs) ~ #ic %8 =
* (Software costs) ~ % %% ¥ = & (Installation and configuration costs) ~ % 5 2" = &
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Bei Tk R 1 B2 vt ](No. of PCs & terminals as a percentage of total employees) ~ IT
IR ey B ik T2 vt B( Value of organization IT as a percentage of revenue) ~ IT £ 1

* i IT 3f & 2. +¢ & (Percentage of IT budget spent on IT staff)~IT i 1 3" g * i IT ff &
2+t | (Percentage of IT budget spent on IT staff training) ~ IT 3¢ & ik § 4z 2 +* &|(IT budget

as a percentage of revenue) °

Sircar et al.(2000) { 5 & 4p B 5 & 2 3 2:[Mahmood & Mann,1993 : Brynjolfsson &
Hitt,1996] 7734 BE » #-F 3L L340 T en®p e A 5~ B F S 8cfr- B el 29 o 1
T %#cs MIS B 1 % * (MIS staff budget) ~ MIS 33t i 1 "3 % * (MIS staff  training
budget) ~ MIS # & % * (MIS other budget) ~ & *& § #(Computer capital) ~ # = i 1 % "%
#(PCs per employee)~ 23 3 £ 1 % * (Non-IS labor)~ #£ % *& 3 #* (Non-computer capital);

AR EEEITHFT S A0ip B 1 7 > Heng Li et al.(2000)#% &) 3 2 ¥ 1T £ F 4
#£(IT investment index) % * I A 7 "od#icP L3 F 1 #cz v 5](No of PCs as a % of total
employees) T iy 8 1k 33 F & 2000 B (Value of IT as a % of total assets) ~ IT/IS &5 & ik

% 7p B 2_* ) (Budget on IT/IS as a % of total budget)
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# 2.15-IT costs in construction 4 #% % [Love & Irani, 2001]

ERE = P RPgE A 4 4% e
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[Remeny1 et al.,1997 ; Hogbin&Thomas,1994] - Love & Irani(2005)# 3| = A& 78 1%
MWERA LD E O E o T EH ITHRFT £ - B 1 £ 94| [Renkema et al., 1997;
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@ Love&Irani(2001)#-2 f = 28 i A T & (TP 4ok 2.16~% 2.18 o
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% 2.16-IT E #& = * &4 ¥f(Taxonomy of direct IT costs)[ Love & Irani, 2001]

Classification of Direct Costs

Direct IT Costs

Environmental operating costs

un-interruptible power supply

Hardware costs

m file server
® dumb terminals
m backup tape streamer

m network printer

Software costs

m key vendor software module
m relational database software

m additional networking software

Installation and configuration costs

m consultancy support,

m network wiring, junctions and connectors
m installation hardware

® ‘in-house’ customising time

® re-engineering of business

® processes to suit software

Overheads

running costs: electricity; insurance premium

rises consumables, toner cartridges,disks, and
paper

Training costs

database software course

Maintenance costs

m yearly service contract(hardware).

m database user group fees.

% 2.17-1T B & = & ¢h4 3 (Taxonomy of indirect human costs)[ Love & Irani, 2001]

Indirect Human Costs

IT Cost Factors

Management/staff resource

integrating computerised administration and
control into work practices

Management time

devising, approving and amending IT/IS and
marketing and procurement strategies.

Cost of ownership: system support

vendor support/troubleshooting costs

Management effort and dedication

exploring the potential of the system

Employee time

m detailing, approving and amending the
computerisation of estimating,

m cost planning,

® planning and project/contract administration
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Indirect Human Costs IT Cost Factors

Employee training being trained to manipulate vendor software and
training others

Employee motivation interest in computer-aided estimating and
planning reduces as time passes

Changes in salaries pay increases based on improved employee
flexibility
Staff turnover increases in interview costs, induction costs,

training costs based on the need for skilled
human resource

% 2.18-1T B # = & 74 3 (Taxonomy of indirect organisational costs)[ Love & Irani, 2001]

Indirect Organisational Costs IT Cost Factors

Productivity losses developing and adapting to new systems,
procedures and guidelines

Strains on resources maximising the potential of the new technology
through integrating information flows and

increasing information availability

Business process re-engineering the redesign of organisational functions,

processes and reporting structures

Organisational restructuring covert resistance to change

He B Sk AR Ao T B S A LT R et AP A R
WA A -l Afer AR o m R Ao 2%%@@#m HY ﬁ#wgz’
A e 1 ity ROFFIE RS A X Efofel 1R ¥ & AR PRI R
foie e gt A8 (3224-7) ©
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> )’;J& Xk
A : Hogbin & Thomas(1994) D : Remenyi, D. et al.(2000) G : Tardugno et al. (2000) J : Love et al.(2005)

B : Hochstrasser(1991) E : Bharadwaj(2000) H: F K ¢ (2002)
C : Siccar et al.(2000) F : Irani et al.(2001) I: 32 € #(2004)
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e ATE P RS S T ERBE S AP o T BRI 2R MRS AR DY
BRI 275 TERES2E -0 od pERS Aeaiiefpenp| L =47 > £ %
A s TR AR A HRDE A4S ¢ I o Love & Irani (2001)2 #7 P o
i Appor @ & Ao g & 1 Ao s L0 Tt Bl s A
ERINEHE A AGREG NI -k o wm ATy “id-”"eﬁ’k%\ﬂ\iﬁﬁ v h A I ¥E
Hom R R F ISR AR R Y T L 220 5 AFE TERZL O FTIRA
EI o

3 220-3 ~ FRAEE

ik il T4 %3

n REFEH Hogbin & Thomas(1994) TERE = &

s TERE S R Love & Irani(2001) B A AR
. Ao A A
EERE | w AR £ 5 Bharadwaj(2000) G s ks RE

m SR~ BEE B Remenyi, D et al(2000) 2L g1 A o

2 £ 4(2004)
RPN A Hogbin & Thomas(1994) BRI A S|~
. L4 A Love & Irani(2001) #t

P~

T T PRI A A Sircar et al.(2000)

BER 3 & P pRARE A A A Remenyi, D et al(2000)

A el 82

D42 ¥ F 1% ¥IE B

Shahabudin(1990) & ¥ & * T jiF > Rag N F T AMF i~ FTALFF -~ 4eif T

R RN S L&a%@ﬁ4 FEAT I RS AL BB
LR B ruﬁmﬁa FASTHRS £2%F « BFFa(199)8HRp ° 5y T3

RSP ARG FEL E+ﬂ¢m@ﬂpéﬁ\¢$ B g2 4IRIED - %
@mn,&ﬁﬂWﬁﬁéa%»waM%+wé—Aﬁ’@ﬁﬁ%@miwé%%»
ERP s 5is » #-F2 2 iife@is ~ 2 ARB TR B - Falmz Faz prdsng o

Heng Li et al.(2000)30. 7 43¢ IT i3 5 — B33 g fadeim § e @ % Gt 2 B 8
P ¥t E I AR IT o= SR E 53 40 0 JEd English (1993)7 1 817 &)+ 304 o
HWITHFT i 23 33 0 EREWIT Hr306 > 2adk 5 > R &k
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FIEHESEFITfo@* ITRS 73 582 3 by R PR FERIT ™ §
% _E'J]%‘« e vE s F T B4 prem e #704 Heng Li et al.(2000)F7 7 1T 35 3 &2 4 2. F ejp
Bl @ #-Hhx &&= F 1 a2 J)(Annual net profit per employee)?| 5 = & 4 A redp o
B IT 5 82 o @ 5o»xf ehfd % o Sircar et al.(2000)4F 3 IT L F &8 & & 5 »x2 B eofp B
HoaEy? BREAPRERLT HREL 2 - BRFT R B ‘**ii‘gﬁt He o gy
# P 5 4 & 78 (Gross annual sales) ~ #t. /% {(Net income before taxes) ~ # i 5 (Market
share) ~ ¥ & (Total bet assets) ~ "% & # & (Total equity) ~ "k & 4z % #% (Closing price) ~ /it il
¢k Bkﬁx(Outstandlng shares) c A7 7 % Mo N IT L TR & ~ FTAKRE F %7 lk‘éi-_‘
Fephil > E I PREJEM @ ‘”3" % IS(Information system) f 1 fr i 1 3" ¥
5

P E G FER AR L IARETE mmp%(qu4wo

Radhika & Edward(2003)# i 12 7 i A A BLEE(RBV) % 33 & o 8k v b JE 33k dk
TR % w i 2rEdy 1 TP sy ite %**Jgﬁ%@,x*
ﬁijj;m;b\ 2 P WPER R 49 ‘H_;féfff’si ,ﬁri‘a g om ALY 7L vt BT
ﬁ&??ﬁﬁﬁ?ﬁ&%ﬁﬁﬁﬁ@ﬁwﬁ’kw{:

(DA 3 (2 5 %) @ 4 & 45 f¥ 5 (return on sales, ROS) ~ p 7 A 3F [ ¥ (return on assets,
ROA)~ § & fx » bk’ F A ' (operating income to assets, OI/A) ~ § 18 4z » £2 4 & 1t (operating

income to sales, OI/S) ~ 8o~ 7 | 1 vt (operating income to  employees, OI/E) ©

(2)= b F(TFMAH) D A 4L 2 A 4R (cost of goods sold to sales, COG/S) ~
S8 fo- g @y * 4l 8 (selling and general administration expenses to sales,
SGA/S) ~ fv & % * 2141 & 1" (operating expenses to sales, OPEXP/S) (*43x2-4-10) ©

Mohammad et al.(2006) A& >+ F L e 8 74 7 @ B > fI* @ E:TF & FriREE IT &
doc W enll oo AT R EETA ITEI2 P %oc) PATH Ml > Milieno P 5ocs 3 it
BAsfed hBrom 2P Fn LS BELRfoh i B § BB A E

SN REEARD AR A Mo

Andresen et al (2000):}P eie 4 R ITHF AR DR A g2 ¥4 REp IT
FE A RnF ek Al AR A 2 = AR L 2 axE ¢ 7 (The efficiency benefits
quoted include ) : &> B 5 #1F & (Reduced storage requirements ) ~ j& > o J2 eips B
(Reduced transaction times ) ~ j* > AJZ 3 & (Reduced transaction costs) ~ & il iF %“‘]
g B (Improved delivery scheduling ) ; »%it 3% & 7 (The effectiveness benefits quoted
include) : fa4F i< i 4 (Maintain competitiveness capacity ) ~ P-if ¥ ¥ &7 cdF
% (Faster response to supplier quotations ) ~ F ic # #& & W pF i 1238 % A8 £ (Ability to

j:

provide instant price quotations to clients ) ; & <32 5 & 7 ( The performance benefits quoted

include) @ #z *h3RiE » 33 A s fr i 2 F 3 (Improve external access to stock levels and

2

price information) ~ { F »xF AL LT EFH  (More effective identification and
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assessment of new suppliers ) -

H ¢ Andresenetal (2000)&f" 7 ¥ F¥FE EEIAALEITHFTTAL 2205 F {
Fw2 WP o ek 221

% 2.21-2 3] IT s # (Typical IT benefits)[Andresen et al, 2000]

Construction Typical Efficiency Typical Effectiveness Typical Performance Benefits
Business Process ~ Benefits Benefits

Business m Reduced planning m [ncreased Sales m Providing space and capacity
Planning times ® Minimising business risk for business growth

m Safeguarding future

m Strategic competitive =
flexibility

advantage

. m Overcoming obsolescence
m Increased business

flexibility m [ncreasing responsiveness of
o . senior management to
m Maintaining competitive

. business problems
capacity

m Reduced risk in new

business ventures

Marketing m Reduced marketing ® Improved company m Improved strategic
costs image intelligence for new markets

m Ability to handle more | ®m Generating new business | ® Improved public relations

enquiries targeting and delive
qu m [ncreased market share geting very
Information m Reduced m Easier international links | m Improved information
communications costs . . version control
Management m Fewer information
m Reduced paperwork bottlenecks m Ease of capture of
. meaningful information
m Reduced IT costs m [mproved quality of &
output m More relevant and reliable
.. t
m Sustaining market share data
m [mproved filtering of info
Procurement m Reduced storage ®m Maintaining competitive | ® Improving external access to
requirements capacity stock levels and price
. information
m Reduced transaction m Faster response to
times supplier quotations m More effective identification
. . S and assessment of ne
m Reduced transaction m Ability to provide instant ) W
. . suppliers
costs price quotations to
. clients
m Improved delivery
scheduling
Finance m Faster invoicing ® Minimising business ® Improved/new transaction
risk. methods.

m Reduced transaction
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Construction

Typical Efficiency

Benefits

Typical Effectiveness

EENES

Typical Performance Benefits

Business Process

costs

m Better control of cash
flow.

m Reduced lead times for
financial reporting.

Improved forecasting and
control.

Greater integration with
other functions.

Client m Quicker response to m Improved quality of Improved information
Management client enquiries output exchange with clients.
m Quicker response on m Faster delivery of Increased client satisfaction.
t ject i . .-
cutrent projee serviees Strategic competitive
Progress m Improved focus on client advantage.
m Requirements

Design m Reduced lead times m [mproved quality of Improved idea sharing

for design
m Reduced rework

m Increased information
exchange

output

m Reduced technology
risks

® More responsive ability

to arrange meetings

m Increased speed of new
design

m Development

among project teams

Improved integration

Construction

m Reduced construction
times

m [mproved productivity

m Reduced waste

m Improved quality of
output

m Reduced technology
risks

m Ability to exchange data

Improved idea sharing
among project teams

Improved integration

Improved project
relationships with strategic
partners

Operation and

Maintenance

m Reduced operating
costs

m Quicker access to
operation and
maintenance data

m Improved quality of
output

m Ability to refer back to
data

Improved capture of design

and construction decisions

Improved full life-cycle

information management

Human

Resources

m Reduced staff
requirement

m Reduced training
requirements

m [mproved record of staff
skills

m [mproved ability to
select

m appropriate team
members

More effective assembly of
project teams

Enabling of cross-functional
teams

Improved human relations

Regularised working

arrangements
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7 Love etal Q004 3 gt gt et £ B £ R ATHES £ AR et
&3 s e s 'ﬁ»%“ o STRE R REIRIT Sk g AR Rk ok (hn)
Feugrn g (PFR) ~FIE2nF (fsr2-4-11) 0 4rdk 2.22 -

% 2.22-1T »x & ¢4 #g[Love et al., 2004]

IT »c g A&

# & = & o= 7 (Improved growth and success)

#0748 2 A (Reduced marketing costs)

AR 77 3 iF(Leader in new technology)

sz # 4 % (Improved market share)

Strategic benefits # H4f % (Market leadership)

P E R E &R % R & (Improved customer/ supplier satisfaction)

B £ 22 i 78 B 7 (Improved customer/ supplier relations)

p
i
?‘E &

S
pe

% &4 (Enhanced competitive advantage)

ﬂH
\rn

‘e S A 38 [+ (Improved organizational and process flexibility)

b
ﬂH

¥ & enec g (Improved response to changes)

2z & PR7% & (Improved service quality)

sz @2 5 (Improved teamwork)

# 2 £ ¥~ it (Promotes proactive culture)

7

Tactical benefits £ ¥ # 50 2 & & (Improved integration with other business functions)

3 4v 24| pF 7 (Increased planning times)

S 3P (Reduced time to compile tenders)

FU g A k3t F enpF F (Reduced time to prepare cost plans)

2z & ¥ ¢ 72 (Improved contract administration)

—

Operational benefits 3 74 ¢ 72 (Improved data management)

¢z & % i (Improved communication)

:z & & ¥ (Improved decision-making)

# b M5k 1 i7(Reduced paperwork)

# > B (Reduced bottlenecks)

#0442 A (Reduced labour costs)

# 0 £ 48 1 iF(Reduced rework)

[FEA3

&g T (Improved quality of output)
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IT 325 A4

ir g 2 # T AL agZ eni 4 (Improved ability to exchange data)

sr g FR R v i chpF F (Improved response time to queries)

2z L 38R 2 74 (Improved forecasting and control)

s & £ ehdr 4] (Improved control of cash flow)

BT R A F ehas 8 pF R (Reduced lead times for financial planning)

Stewart & Mohamed(2001)% g 3| T frt & + & Kok si & (Strateglc alignment)_} &
00 BSC S A#H ML > ety 2 ENAFERBEREETE KA TBSCITin
Construction ; #73] - BSC IT #-73] i 45T frfg » + rﬁ‘aﬁ“% 3 EHE o - ERLFEL
R T IE RSP R > dod 223 0

# 2.23-BSC IT % »<dy #[Stewart & Mohamd,2001]

IT/IS % s & IT/IS % ocdp ¥

(IT/1S Performance Perspectives) (I'T/1S Performance Indicators)

B < %32 #E (Document transfer & handling )
m 3 2@k (Coordination and communication )
B 5 PR (response time )

m L EEE A % (Support alliance relationships )
(Operational perspective)
m 3848 (Decision making )

m ¥ 444 (Reporting)

m T% if & (Identify errors and inconsistencies )

m & 4 = AP (Cost savings)
m T d E i 5 F (Improved document quality)
B & m 5 K 4 38(Decreased NO. of design errors)
(Benefits perspective) m 0 & R 3 (Decreased NO. of RFIs)
m Edg & ¥ 42 (More streamlined process)

® % R A # % (More satisfied customers)

m ¥ 2 #f A (Reliability)

m i 54 G MAr(User friendliness)
HO 5 A
Bk % it 14 (The IT tool/system)
(Technology/System perspective)
m 1 2§ * 4% & (Appropriateness for application)

B IRF-FRehig * 4 (Suitability for site conditions)
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IT/S % »cif 6 ITNS % 4

(IT/1S Performance Perspectives)

(IT/1S Performance Indicators)

B i SLeng B8 R Y (Accuracy and quality of

tool/system)

m § %7} % 4% < (Enhanced organizations image)

m 7 3kF E 3 4e (Attracted more sophisticated

g A G clients)
(Strategic competitiveness perspective) m K% 3% & (Capability for global co-operation)

mf1F 3424 # % (Improved computer/IT

literacy)
i —F‘]‘ e m F Y R (Level abd freauency of IT training)
(User Orientation perspective) m F L 3% (Level abd freauency of IT sopport)

1.7 £ 4 % (Operational perspective)

RS HRT BT R AN IS hn g 0 R FEF R L e s
B (TEPR FHLEHE XM T LS TS SR HERT C FTRAEIAEE
AP SNERUE S SRS LSl R I S A ) Y S

TEAR o TEH2HE2Z PN F 54 2240

% 2.24-% % K Beniv

¥Ho IT/IS 5 »xdp 152 = E [Stewart & Mohamd,2001]

Performance indicator

Key aspects

Performance measure

Facilitate document transfer
and handling (OP1)

Project staff are proficient
with the use of IT-based
handling procedures.

IT/IS assists in the efficient
transfer and handling of
project documents.

1. % of users proficient with
IT-based procedures
employed on the project

2. % of documents transferred

using IT applications/tools

Enhance co-ordination between
project participants (OP2)

Improved coordination and
communication among
project participants.

More efficient utilization of
consultants and
subcontractors

1. No. of conflicts resulting
from lack of co-ordination
reduced by “a” %

2. Time spent on re-work

arising from lack of

[T 1)

coordination reduced by “a
%

Reduce response time to
answer queries (OP3)

IT/IS applications/tools
facilitates quicker response
to project queries

1. Response time to answer
design queries reduced by
“a” %

Establish and support the

IT/IS applications/tools

1. % of project participants
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Performance indicator Key aspects Performance measure

project alliance (OP4) facilitates the establishment working in the project
and support of alliance based alliance
relationships between project

participants
Empower project participants to | m Better and faster decision 1. Time taken to provide
make decisions (OPS5) making information needed to arrive
at decision reduced by “a” %
Enable immediate reporting and | m Information is made 1. Time taken to report changes
receive feedback (OP6) available to the entire project to management

team as soon as it is read . .
y 2. Time spent on reporting to

total time at work, reduced

by $‘a” %
3. % of input not received on
time
Identify errors and/or m Reduced number of QA 1. The ratio of the no. of QA
inconsistencies (OP7) nonconformances through nonconformances for the
IT/IS IT-based system to the no. of

QA nonconformances for
traditional QA system

2.5 114§ % (Benefits perspective)

BEHG S RAPMIEG > B Pa TR AR S (4
NPV.ROI £) € 5§ 258 @7jnfl 5 4nth o JFd 2 5 b seif o el i o TR %

wHEFAEVEE L& Hafid o §R R AEE S v - B R AR
i enfy it

3.0 * ﬁ % 4% (User Orientation perspective)

R HEe R R R AP RS o d T F g FR PN IRRF F (F
1) S PRt 5 (REE) - R IIEFE o PR R g F e R B RS S > B
BILY R P\“Kéﬁ‘ﬁ*—lqi'l?“%’iit‘o
4% 0% g4 4 T{am (Strategic competitiveness perspective)
A A PR RADRIRTEE Y He 0 BPE AHA G FLE L

jrs;
FoA A A R AR Y SR 5T R i BB © LRt
EERNR O WA R S T

hpas]
Il S
b5

5.5k i (Technology/System perspective)

LTV T B~ g pt s TBSCIT i 4e » 7 B4 % B4 11 % B4 1 2 4 -
MBAREE A A SRR E R £ S B R G A e S e 0 sy o
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mIEAES G K e e F B TS ¢ e Rk Suend A0 [f 2.1 T S
BSCIT { A7k & T g 4o 2 (& B B R (fsr2-4-12) ©

£ o

(Benefits perspective)

=S¥ i 2, 7 o ) S R
s g9 A7
(Enhanced grocess) j A8k (User/staffcaining & support)

(Tangible & int@ngible benefits)

(R B e

(Process Co-ordination & Integration) B i it
g (Utilization)
TG | : P A AT A5
(Operational perspective) (Technology/system perspective) (User orientation perspective)

3 s
(Increased cgmpetitiveness)

(Impybved efficiency)

R S i 6
(Strategic competitiveness perspective)

®2.11-BSC ITZ 4 & B 5 W [Stewart & Mohamd,2003]

TR R g R R s AR - BR Y NFEERT IR
Ehrdpth i TIfadg i, DI L@ N E R FE BRI T AT
PRI E R RN & A EE T F ARG A T - Gt B ARE & e

g ehE M T T A s i P R ER S R LY
e

'\

W im A G FR(2002) 50 ¥ RRAR LR B RS
F IV GER kS B H gk o i R BAT S fﬁﬁiﬁ%?
%

A
ARG TAATAET FE AL ERT FHAEE R
I

A Tr g
"EREE ) TEREE 2 TERAN ) RF2BRLA A T RETRE | ¥
TLEFRY AHIRENRBFRET (M FHEREBFLRLE) BAL L+ 4
EEBRRAR . TERASE )~ TFREF 2 TFEAST ) A uFE f ATk
WEF(FREE DB~ ) R FERERT ﬂﬁﬂ\£&2(§ B
TRz 2 imE FEREE2EAE) ~ LAASFRA (7 Akatrad ~ ke
R4 ) o

PR FZGEFL A ANE S AR Y L KK A#wﬁﬁﬂ\
TERIEIPFR ~ (T A 4 TERIZA A~ R 25 - b ED AP
HRLEEFR A4 v Aseg et af ~FE v ~mHEY S & X %
[ A ol S~ BRI A PEEE 1 BREFE S 2T H
R E s W R
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A

#
P IMTRERDIFLAS RSP R DR HPT RS TR
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©
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©
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A : Hogbin & Thomas(1994) D : Tardugno et al.(2000) G : Stewart & Mohamed(2001)
B 7 iFze(1994) E : Andresen et al (2000) H ® Love et al.(2004)
C : Remenyi, D. et al.(2000) F: ¥ = 4 2 346 1£(2002) [ @2 ¢ #(2004)
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B ﬁw@é’%mﬁ%ﬁﬁﬂ’ﬁ%ﬁﬁ%@ﬁﬁﬁﬁ¥$iﬁ*fﬁ’i£%%%
iéﬂﬂﬁm%’ tEoRAPBYEET I B AL F LR EMT 2 FEL
7'L %%%’

B L F 2 2004) STILRET ] R <G W S HeE
&%%éiﬁ AL E TR 2R S V-G o FFIE L N EERTIAN
s g ey e g ifp ¥4 3 4r [Hogbin & Thomas,1994 ; Tardugno et al., 2000 ;
Andresen et al., 2000] » #7020 AFT F M- Fehy o £ F A fF G Sondp ik TR -
BiS AR -5 A & FHAE R(2002) #748 i%%ﬁﬁﬁkﬁﬁ%-@%ﬁﬂﬁ
B~ Tow B~ TP ARRER ~ (T E A4 &G T E TN A R Tk S
FFE WG > FobL e Piad & RPU2EREI B FT WA G P EFEEE T 20057
AARBERRTTEFEFFRE SRS > R 1I0BHP T3 A g §ondpihka p oo
il AFT L SRE B2 ok R dok 2.26 -

PP

4 226-F B2 3 ok B

& % E 7P g%
m g TELA Andresen et al (2000)
m T AT Ry Stewart & Mohamed(2001)
R AR RER Love et al.(2004)
¥ (= * k,—)_ 4% 1%
m 2R B = 252 348 #(2002)
mOFE AR E LS
LI N 5 L 2
|
"ﬁ A3 F
Love et al.(2004)
B 1 FEAaEp T
pAi 1 ¢ #(2004)
. AL SR LT
A 2edn Mohammad(2006)

Hogbin & Thomas(1994)

’ Tardugno et al.(2000)
n AL
Sircar et al.(2000)
Radhika & Edward(2003)

Remenyi, D. et al.(2000)

Andresen et al (2000)
" FRETALA

# AT Stewart & Mohamed(2001)
mFIER AR
¥ = A 2 #54K #(2002)

Love et al.(2004)
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[2-2-1] Issa et al.(2003)

The survey results indicate that communications and customer relationship management
(CRM) are the major areas of strategic concern for the construction companies. The top three
e-Business areas cited were “increased communications”, “increased predictability and
performance”, and “reduced defects”. These responses show that the construction industry
respondents are not only concerned with cutting costs and increasing profits in the short term,
but that they also want to implement well-structured e-Business solutions with new value
offerings such as enhanced customer relationship management, better communications, and

better quality products.
[2-2-2] Issa et al.(2003)

Figure 1 shows a summary of the savings and efficiencies that are derived from the
application of e-business in construction. New business trends force the industry to deliver a
better product with enhanced customer involvement and satisfaction. To achieve this critical
goal, businesses have to expand their market to the world, so that every player in the industry
becomes highly developed in their niche market. Producing the best quality product and
achieving the highest level of customer satisfaction requires all the team players to work
jointly on their project through Internet tools. This will improve the quality of the end product
satisfying the client, and will also improve the efficiency of product development satisfying
the project team.

[2-2-3] Love, Irani (2001)

The inability of construction firms to quantify the ‘full” implications of their investment of IT;
from both a cost and benefit perspective, questions the predictive value of those justification
processes that are dependant on traditional appraisal techniques. A lack of management
guidelines that support investment decision-making may force organization to adopt one of
the following positions: refuse to implement IT infrastructure that could be benefitial to the
long-term competitiveness of the organization, invest in IT as a ‘act of faith’, or use creative
accounting(assigning arbitrary values to costs and benefits) as a means of passing the
budgetary process.

[2-2-4] Issa et al.(2003)

e-Business enables transactions to take place online, thus increasing the accuracy and
efficiency of business transaction processing while optimizing business processes. It
condenses business cycle times, reduces cost, and improves customer service. It enables
partners and customers to communicate and share information via the Internet, and it is used
to serve customers, and provide the right information to the right people at the appropriate
time. Market transparency for its customer-corporations, suppliers, customers, partners and

marketplaces is created by e-Commerce.
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[2-2-5] Sanders et al (2001)

Sanders et al. determined that e-Procurement saves up to fifteen percent (15%) of total
purchase cost. It lowers the internal requisitioning cost by automating the internal
requisitioning process. Companies reduce personnel costs and time inefficiencies with
requisition approval and order processing. e-Procurement automates the workflow of
procurement/resource management processes, which reduces the cycle time of purchases,
decreases stocking requirements, and lowers inventory management costs. Finally
e-Procurement applications enable enterprises to manage long-term relationships with
suppliers. These relationships can be leveraged to create an enterprise-wide buying
environment with the most favorable conditions.

[2-2-6] Love and Irani (2001)

Many of the evaluation methods that have been proposed, especially those in construction, fail
to address the complexity associated with decision-making. They do little in the way of

providing management with a framework for determine the ‘true’ cost of IT investments.
[2-2-7] Stewart and Mohamed(2003)

The dissatisfaction(of IT investments) is due to the limited understanding about the definition
and the measurement of IT, leading to some concerns as to the value IT adds to the process of
project information management in construction.

[2-3-1] Santhanam and Hartono[2003]

The article discusses the positive effects of IT investment on firm financial performance when
a distinct range of characteristics is examined. Findings indicate both a positive effect and a
positive lag effect of IT investment. The effects of IT investment in the high
information-intensive industry are significantly larger than in low information-intensive
industry. Furthermore, a lagged effect of IT investment is larger than an immediate effect,

regardless of the information intensive industry.
[2-3-2] Heng Li et al.(2000)

In an attempt to explore the relationship between IT and productivity, an empirical
investigation of 60 Professional Consulting Firms (PCF) from the Hong Kong construction
industry was undertaken. This study found little evidence to a positive relationship between

the use of IT/IS and productivity increase in engineering firms.
[2-3-3] Mohammad et al.(20060

Based on data collected from 74 construction firms, regression analysis is used to test the
relationship between performance and IT. Analysis provides empirical evidence that IT is
positively associated with firm performance, schedule performance, and cost performance.
Firm performance is a composite score of several metrics of performance: schedule

performance, cost performance, customer satisfaction, safety performance, and profit. The
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regression analysis shows that for every 1 unit increase in IT utilization, there is an increase of
about 2, 5, and 3% in firm performance, schedule performance, and cost performance,
respectively. No relationship is found between IT use and customer satisfaction, safety
performance, and profitability.

[2-3-4] Heng Li et al.(2000)

Explicitly, information is a key element that drives processes. It harnesses together both
activities in a process and its participants. As the construction process overflows with copious
amounts of information, the effective control and management of information is a demanding
task. Construction organizations typically apply IT to cope with these increasing demands.
Research conducted by Bjork, (1993) and Abudayyeh and Rasdorf (1992), suggest that IT can
boost productivity in construction. For instance, CAD, construction automation, and decision
support systems can abet an organization’s responsiveness to design changes, reduce
construction costs, and also improve the effectiveness of their decision-making.

[2-3-5] English (1993)

reveals that most organizations have no scheme to measure the performance of their IT
investment. Due to the lack of evaluation protocols that exist for evaluating the performance
of IT, the initial reasons for investing and introducing I'T become unclear and poorly focused.
Consequently, IT applications appear may fail to deliver tangible benefits to organizations.

[2-4-1] Andresen et al.(2000)

The essential questions are how and when to evaluate IT investments. A perceived lack of
effective IT exploitation in construction in the past often creates difficulty in justifying future
expenditure and managing the benefits of I'T innovations. This reduces the motivation to

innovate and translates into missed IT business opportunities.
[2-4-2] Love , Irani (2001)

Those responsible for the implementing IT in organiztions often ignore the ‘full’ cost
implications of their investment, and thus, advocate optimistic estimates of benefits an cost
savings. In this instance, the failure to identify the ‘full’ cost implications, when combined
with the use of overoptimistic savings and benefits, may result in several extra years to

achieve the expected returns.
[2-4-3] Hogbin, Thomas(1994)

Typical cost areas, for which data must be collected are: hardware and its installation,
software provision and its customization, maintenance of hardware and software, running and
operating, networking, supplies, staff for development and management, trainers, consultancy,
supplier support services, security and legal, risk and benefit management.

[2-4-4] Hochstrasser, Grifiths (1991)

To control IT investments, not only has a company to adapt rapidly to the challenges that
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external changes currently in progress bring about, but it also has to actively initiate change
itself in its general approach to running a business. External adoption includes changes in
market conditions, customer demands, employee expectations, available technology. Internal
initiating change includes creating a proactive corporate culture, encouraging risk taking and
individual responsibility, raising information and IT awareness, redesigning the shape of an
organization...... The true costs of the proposed implementations have to be calculated, taking
account of hardwar, software, installation efforts, changes in the physical environment,
running costs, maintenance costs, security costs, networking costs, training costs, and broader
organizational costs.

[2-4-5]Love, Irani (2001)

Many of the evaluation methods that have been proposed, especially those in construction, fail
to address the complexity associated with decision-making. In addition, they do little in the
way of providing management with a framework for determining the ‘true’ cost of IT
investment. The reason for this is that they tend to neglect the indirect (human and
organizational) cost of IT Management gives less attention to ‘hidden’ or indirect cost

surrounding IT, which can be up to four times greater than its ‘direct’ IT costs component.
[2-4-6]Love, Irani (2005)

Difficulties in measuring costs lead to uncertainty about the expected benefits and hence are a
major constraint to IT investments [Renkema et al., 1997; Sircar et al.,2000]. Although these
costs often exceed the estimate, it is the focus adopted by management that dictates the
project’s budget, and its justification.

[2-4-7]Love, Irani (2005)

Direct IT costs are due to the implementation and operation of new technology. Direct IT
costs are due to the implementation and operation of new technology. They may include
unexpected need for hardware and storage devices, etc. Installation and configuration also
tasks involving direct costs; they also include consultancy, installation and maintenance, and
networking hardware/software support.

[2-4-8] Love, Irani (2005)

Indirect costs are more significant than the direct costs. They are not simply restricted to
human factors, but also encompass organizational costs relate to the transformation from old
to new work practices and any influence of the system on work activities. At first, a
temporary loss in productivity may be experienced: employees go through a learning curve
while adapting to new systems, procedures, and guidelines. Additional organizational costs
may also be experienced due to management’s attempts to capitalize on the wider potential of
the system at the business and project level. Management time is the most significant indirect
cost in many organizations. Invariably it is spent leading, planning, and integrating new
systems into the work practices. The use of new technologies may also force management to

spend time revising, approving, and amending IT related strategies and in investigating the
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potential of IT. Unfortunately, the majority of organizations cannot afford the time or
resources to perform evaluation of benefits and impacts.

[2-4-9] Sircar et al.(2000)

Both IT and corporate investments have a strong positive relationship with sales, assets, and
equity but not with net income. Spending on IS staff and staff training is positively correlated
with firm performance, even more so than computer capital.

[2-4-10] Radhika & Edward (2003)

The purpose of this was to test the usefulness of the RBV framework by replicating,
generalizing, and extending the framework of Bharadwaj[2000]. Therefore, with the
exception of specific changes discussed in the previous section, we attempted to maintain in
the same metrics as in the prior study. The same source of data and the same eight

performance measures were used. These measures were:

Profit Ratios: Return on sales(ROS), Return on assets(ROA), Operating income to
assets(OI/A), Operating income to sales(OI/S),Operating income to employees(OI/E) °

Cost Ratios: Cost of goods sold to sales(COG/S), Selling and general administration expenses
to sales(SGA/S), Operating expenses to sales(OPEXP/S) o

[2-4-11] Love et al.[2004]

The evaluation of information technology (IT) is a perennial problem for businesses as they
seek to improve their performance and sustain a competitive advantage. Have attempted to
categorize IT benefits as being strategic, tactical and operational.

[2-4-12] Stewart & Mohamd,[2001]
Operational perspective

This perspective replaces the ‘internal business’ perspective of the BSC. The
well-documented fragmented nature of the construction industry requires this perspective to
go beyond an internal process focus and encompass the diverse processes involving other
project participants. This perspective is mainly concerned with the integration of IT/IS into
the organization and the role it plays in process co-ordination and integration between the
organization and its counterparts. The measurement and evaluation of the newly
coordinated/integrated processes should yield useful data about the impact IT/IS has on the

productivity and efficiency of these processes.
Benefits perspective

This perspective replaces the ‘financial” perspective of the BSC. The generic term ‘benefits’
goes beyond traditional financial measures (i.e., NPV, ROI, IRR) to encompass the many
nonmonetary or intangible benefits derived by IT/IS implementation. This perspective
investigates the link between I'T/IS implementation and associated tangible and intangible
benefits experienced by the organization. Tangible benefits might include time and cost
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savings, which are relatively easy to assess/measure. However, intangible benefits are more
difficult to measure and typically include nonmonetary elements (Serafeimedis and Smithson,
2000).

User orientation perspective

This perspective replaces the ‘customer’ perspective of the BSC. The term ‘user orientation’
has been adopted for this perspective to broaden the original customer focus to include the
internal as well as external customers (users) that are actively using the I'T/IS application or its
output. From the user’s perspective, the value of the tool is based largely on the extent to
which it helps the user do the job more efficiently and effectively. This perspective covers
issues such as tool utilization rate, availability of training and technical support and
satisfaction with the tool. New IT/IS applications, not embraced by the user, will obviously
fail to provide value to the organization.

Strategic competitiveness perspective

This perspective replaces the ‘innovation and learning’ perspective of the BSC. This
perspective differs from the ‘benefits’ perspective by focusing on the long-term strategic

goals of the organization and how the newly implemented technology creates competitive
advantage in the future e.g., potential for global co-operation, enhancing organizational image,
and attracting more sophisticated clients. This perspective is perhaps the most difficult to
quantify but has the greatest potential in the information era. Strategic competitiveness is
representative of management’s ability to instill the necessary cultural change to embrace
innovative technology. Employees with the ability to adapt to an ever-changing work
environment will be more receptive to new IT/IS applications, which improve operational

efficiency.
Technology/system perspective

In addition to the above four BSC perspectives, the technology/system perspective was
included to encourage focusing on the technical elements of the I'T/IS being implemented by
the organization. This perspective refers to the technical system (i.e., hardware and software,
the nonpeople side of the system). This is the centre of the BSC framework since the
remaining four perspectives are expected to relate to the performance of the
technology/system. This perspective covers issues such as tool performance, reliability,

availability, security and suitability to the application/process.
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- (1997) R R 3LAFETET SH  RuMPES N B FTAR
B My ES A R EF o
UERO3FR AT 1988 119938 T | L B EALAR AW « fer g A L G - %
2.An Examination of Audit Report | Henderson, B. o EEEG R R AAE 0 A RS BAFLE B R AKE  EE ALY
Lag For Banks : A Panel Data et al. Lehg AL FEP2FTF o MEL W
Approach (2000)
A

Binh, Nguyen

FI7 3 B AR 1994F 3 1998# ¢ & &
FAR R AEREFT AT F 2 &
FXRFAIRAFT IR (&Y
Ww“ﬁxam‘é%r"%

AT RETRIGHEAT R 2 e R F AL 2
PSR P FEN AT RMTEG E RS
be gk s RAPHRIRSE Y R LG F S - el gk
I

Nhu and (We quantify this effect by first specifying (The BTA will boost FDI into Vietnam, by as much as
3.Trade Liberalization and Foreign Johnathan and estimating a model of the determinants | 30% initially. This is in line with the experience of Spain
Direct Investment in Vietnam Haughton of FDI, using data from 16 Asian countries in the first years of EU membership, and Mex1c9 prior to

’ for 1990-1999. The model allows us to NAFTA entry. Eventually, annual GDP growth is likely to
(2000) isolate the effect of MFN status (and WTO be about 0.6 percentage points higher than without the
membership) on FDI inflows. The BTA BTA. However the effects of the BTA will not be enough
should lead to 30% more FDI into Vietnam | to maintain the FDI inflow over the long run. For that,
in the first year, and an eventual doubling of | Vietnam will need to join WTO, and hence to undertake
the flow. This would boost economic growth | the reforms that are required as a pre-requisite for
by 0.6 percentage points annually.) membership.)
4.Evidence on The Bank Lending | Altunbas 121991 21999 & mp 11 € B W47 - | F AR 470 £ PR g PR, > 2 ¥
Channel in Europe Fazylov U PR B 5 A 702 s o S R BEFFALAEED HRGAL B
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W LA =54 SR LN T L
Molvneux A AR RTIEFE Y e (There is little evidence to suggest that only small
Y (use bank balance sheet data to estimate the undercapitalised banks are the main conduit of the bank
(2002) response of bank lending to changes in lending channel. These results, however, need to be
monetary policy stance between 1991 and qualified. When we look at individual country estimates
1999. In particular, we classify banks for France, Germany, Italy and Spain only in the latter two
accor. ding to asset ;ize and capital strength to countries is their evidence of a bank lending channel. By
see if these factors have a significant impact implication, it seems that the bank lending channel is more
on the lending channel. Using a panel data prevalent for undercapitalised banks operating in the other
approach we find that across the EMU smaller EMU countries.)
systems, undercapitalised banks (of any size)
tend to respond more to change in policy.)
TR AR Y FA AR | L P R R HE AR R A F g ¥
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MARER) < RRFEVARS E | RPATARGE - RLRERNG LSS (BA) K
6.7 F-HiH P 75 fr¥ EH F A B~ 19 7H B 5 A 0 1 1995 & 1] 2000 EFFREREFI oM Geon t -HPRLIFTH
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AT A R f B ehlicdy 0 1345 Panel data 2 i A 47 0 R HEE T L TR
B F 2 FHEM GO RER S 2 Bk o

3.4.2 Panel Data #-3| %P

@ 52 g | T 2 j*(Ordinary Least Square, OLS) %] » &4t H jb4 g PF I B 71| 2% % %7
R 2@ paneldata X p AR RF LG RFER > A3 FRFLERT R T
(heterogeneity) # &> @ b - REFE VA "EFFRF 2 k3 5 740 M (ser1ally correlated )
FAE B OLS £vd FIFEE A 75 4 76 TR LB 1A A2 fockani K% - 50
S BRE F PR A B - LB X4k r Pancl Data 3] K ASTAE S5 2 pER B 7
FEO AR oA EHG R HCA A A P T A 5 H Tk (fixed effect )£ SE 4% 27 % (random
effect) A ZFHCA| e 7 3> o

- ~ ek §3] (Fixed Effect Model, f§ f FEM)
ek HEAx # 5 B % Bciic 3] (dummy variable model ) o H HCA] 2R F E 30
#] Lﬁ&ﬁl* AEBRFF AR OGS B BGRAMPN LR < o g0 27 B iE R
73 NERR A A RE DA UEERNF RFLFDLE > NFHIRFER AT H
BRF T A Rahilt . g2 Uy englicd R R R R T i o
N k
Yi :z aiDjt+z B X + & (3.1)
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t=1,2,.., TR &2 Feh@E @ A7z FRFE = (&)
k=1,2,.., kit % 5 kB iz %4

L UIRERE ARt AR R

o IR BRI Gl R IR~ BRIk
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B9 oo B EATG Nifot B3R ¥ 4 fedp e (independentidentical

distribution > iid) » FTHE L R » R #L o D LA o

|

~ BE %% #03) (Random Effect Model, f§ & REM)

MEA % ) AL S 34 2 4 #03) (error component model ) 0 K * R 4B 01 B
P TS B R S RERR A FE A MW G A LB R R L
h: a‘;;clj"xg‘:vbﬁ?%ﬁ'{ nt\mﬁlﬁ}?iﬁlkz\—‘*lﬂ;fq\r@ et 8 oo

<k

k
Yy =, +Z B X + &
k=1

=a+z BiKie + s + & (3.2)

bl

o P BFEI 0 N AE BREG G2 RS B g R A T
Ta= a+p 0 For BHEFEIE LIRS
ahoazZHRiE

Mt BEEZ GFA R 0 R AR R BBk

git "’“d(0,0’;) : K&ti%?g—iiﬁ o

(=1

E(,Uiﬂj)zo P giF] E(.Ui):O , E(/Ui,ui):af, ; E(ﬂigit):() ;

Bo oo BRREATG Nifot B 3Rb 2 ¥ 4 fedp e (independentidentical

distribution > iid) » FTHE L R » R #L ol D LA o
= WAL ER
(=) Aarcs HAE0LS2 EH

BE Rk A g B T2 2 2 1 ik Baltagi(2001)4% 12 F & kR i
PP g AT kg 2P E O R R mERECT] 0 R B R o g
i* ﬁd F-test Mk T F T rc kA P T AR 2 FL 2% 00 ERFLFALT
f'—’ﬁ BRI g HKiEPlde™
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RSS : 7% £ T = {r;
RSSy @ % "ULHIH-312 RSS » Tk ¥ 1§ thiv [F 407 2 RSS ;
D £ THIHCA 2RSS TR - = Z ok B2 RSS
K: i gz B
(3) +®

Hy i * B T2 % B3t
R SR S Y

Fold T oRFREL 95% F E< Foosao24=2-25" EX B H 5 2

» o a . A
Pl * OLS et/ ;s Z ol g™ » ¥ -LEL 95% F &> F 5000, =2.25 B m
ABREH 0 BIERT Flaock i) e
(=) Erc% 3% OLS 2 £ 4

B 2T % 072 OLS &0 # » §_12 Breusch and Pagan(1980)#74% 1 e X 3k etk 7
(Lagrange multiplier test, LM test) #a 2% 2 "g S £ JE7E 2.7 3 & MR AR P L F LT 2
FAROEFT Aok ol i 00 RBA FEZFL ARG 0 #* OLS 3tz o Hik 2
EIJ,QP—T :

(1) & TLBEX

LM = ~1|~ 22() (3.4)
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R B2 RS m R BRK BT Bt ARG

(3) %
Hy @i % B T332 23t
RE AR S S
FE R ETTOMF KRS 95% LM B < X7, =3.84 X B & BREH A2
Rl#* OLS B3t 5 ¥ B Ak 27T » B KBS 95% LM > X7, =3.84 > f£8 &

EBReEH 5 E 0 RIERT kA -

() ook 3 ok il E 8
Mundlak(1978)3% 5 REM ¥ 2 S f2c% » % 47 it 82 X, § B+ § @ REM 2 it ff
w8 A4 i (biased) £2% — 34 (inconsistent) » #7120 % 18 X AW ™ > B+

FEM - F 2_Bl4 % REM - 2] 244 b > # 41% Hausman[1978]#7#% d enfg 2= /2 - H
AR E AT

(ke TR

{Ho B X i) =0
H B X)) #0

Q)& Tt £
= (e~ Bre) [Var (e ) ~Var (Bee) | (Bre — e )~ £°(K) (3.5)
E P =P FIW=0: E B #f Bl W>0oW 2 AfeaBit>fd B %K
2 F 2o K& R gdeenic g -
(3) K%
ot ML TR HCA)
DA BTk A
FLEERETT OREREL 95% W B< X0, =1692> % k& B & H, 5 2
Plge* o 04 F B BT 0 BFREL 95% 0 W B> X(,=1692 > 4£.4
R EK e H 52 R Aok A
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[3-4-1] Hisao (1986)

Panel data sets for economic research possess several major advantages over conventional

cross-sectional or time-series data sets.

First, they usually give the research a large number of data points, increasing the degrees of
freedom and reducing the collinearity among explanatory variables - hence important the

efficiency of econometric estimates.

Second, and more important, longitudinal data allow a researcher to analyze a number of
important econometric questions that cannot be addressed using cross-sectional or time-series

data sets.

Beside the advantage that panel data allow us to construct and test more complicated
behavioral models than purely cross-sectional or time-series data, the use of panel data also
provides a means of resolving or reducing the magnitude of a key econometric problem that
the real reason one finds (or does not find) certain effects is because of omitted (mismeasured,
not observed) variables that are correlated with explanatory variables. By utilizing
information on both the intertemporal dynamics and the individuality of the entities being
investigated, one is better able to control in a more natural ways for the effects of missing or

unobserved variables.
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FA4% REBAZK T

AFLLARDNEFHTT PR ERE L R ¥ AR BT LB
Mo ARG ABPAR - B ETEE A AN ¥ - P ARS RA FRIARL xS
R NE £ T SE -3 LR SN S

AP ﬁﬁ*ﬁf*}/&; BIRA o F - A IR g ruE e ﬁﬁif‘*ﬂ' » 1T ¥ g2
e (OPT) ~w 15.}; P (RT) ~ > 2R g (DT) ~ @ % otk b2 itk
Wil (ISP) ~2 3= F3i g p wpF@y @25 (IRT) ~ iT¥ @ s 4 (OPP) -
ERCH LS (OPC) T5 R (Y) > 3o ‘z@%ﬁxrf—» PR (X) 3 %= 3m
AL G R RERRFRD R ETRLA (IS) ~Eimagimi R (BS) 75
e (Y) > P FRBETS p R (X) 5 R4 ERGY G rnd i ff
Al g EfE £ 5 (REG) 75 il (Y) » 3> TREEKTLf & (X) -

Brynjolfsson(1998)4p 1 T3t #H cndl T frrc 2 B § 7 Rt R - 5|2 Eeh
wBEF Leho @ Lee & Kim(2006) 847 7 & % 4p I IT 1 F ¥ »o 2 A d &2 ¢ 4ok
FAREE AW - E NP grs ook 0 P ITHF ek B FARR A ¥ K F AR
Beehd FRERF o ITHR Tt locg A p oy K+ 0 2 3 A 05
AR o 9700 R G MR BF A AT B B e R S - e S e AT B AR
5 - A i BGT R 03] (dynamic panel data model) o d »% BT F R A e B0 A7

ﬁﬁﬁﬁ—_—t it EFS s BEES IR o

-~ i g oie BT
Yp=F (3 » T h%H)
=F (TVC,TVP,OEC,HVC,SVC,PC,ITC,CSC,ET)
Yoi = + B X + By X + B X + B Xyt + Bs Xsio + B X
+5, X0 + B X + By Xoi, (4.1)
BHe n=1~7> %7 7B 72 F RSk
1=R 7 > t=pFF (£)
VR E ML AL
WA~ cY,=fe ¥ Ao (OPT)
Al Y,=w B F RERF (RT)
Az Y= 2 iRl (DT)
BAlw Y, =@ % Tk S adn i E L &) (ISP)
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BAlT tY=1 s FREp gy &7 20t 5 (IRT)

307 Y= E IR <4 (OPP)

WA < Y, =§4 r£ 4 A (OPC)
B R TR

X, i rgigpyiba- 2y 3520 5] (TVC)

Xy v or A ik H 1 gz v &) (TVP)

X, @ (FERBE A A BLFT R 5] (OEC)

X, AP~ g2 ] (HVC)

Xy P ey~ 3200 &) (SVC)

Xot A4 S RMERFRIF2 5] (PC)
;U FRMET YIRS AR RIE2 v B (ITC)
s - RRR 2 & CPPRARI O & AR FARGE2 0 B (CSC)

Xo " B &3 pFER (ET)
VRICAIE A 22 - R RS B eniT R g FERCE] O B3
e - W pEiedl
Yoir = G + B XKy + By Xy + By K + B X + BsXsi + B Xi

+ 5. X0+ B X + o Xoie (42)
29 U-1=5 - 4 > His R v gooci fFicdlip koo
A ie - i pERCE
Yo =%+ BXis ¥ 5o X s + B Xiin + B Xiin + Bs Xsin + B Xt
+0, Xsi2 + By Xgia + By Xois (4.3)
RO to=d - o 3R A T ke R R
RSP RNl

P—F (g TR E)
=F (TVC,TVP,OEC,HVC,SVC,PC,ITC,CSC,ET)
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Yo = U + B XKy + By X + By Xy + By Xy + Bs Kie + B X
+5, X0+ B X + By Xoi, (44)
HY n=1~2> %7 2 B 7 F %
1=f{p t=pFF (£)
52 SNIE E 2 3
B3N Y=Fasraie (s)
A4 Y, =i E R AR (BS)
foRECE R TR
Xpt3orpigyibam- &5 2 v i (TVC)
X, v or A fcib 3 f 1 gz v &) (TVP)
X, P FEFRZ S A BRFRIF2 5] (OEC)
X, P AP~ £352 ) (HVC)
Xs @ PH# ~ 23820 &) (SVC)
Xo o A4 & RBEFTRIFL 6 (PC)
X, ! FAKT VR A BT RIFL 0 6] (ITC)
Xg P RER 2 & CHPRGRP N & A
Xo P By pFER (ET)
PORBER G A Z 2R - W EFE S Y R R FET] 0 WA T
M- W gl
Yoir = G + B XKy + By Xy + By K + B X + BsXsi + B Xi
+ 5. X+ B X + o Xoie (4.5)
Hoe t-1=5- 8 » H & S8 v ¥ e Eﬁﬁf‘“']w}]ﬁ °
A ie - i pERCE
Yoi = + B X + B Xoia + BiXsia + B Xyiis + B X + B Xins
+5, Xoia + Py Xsia + FoXoits (4.6)
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He n=1> 47 1 BR¥E
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RSHch (T ol
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BRI R TR
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m\,

£ 4 E4p2 0L 5] (TVC)
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Xy @My~ 3200 b (SVC)

Xe o A4 S RAERFTRIF2 5 (PC)

X, D FRRT VRS AERFT BRI 5] (ITC)

g RRR 2 & PPRAFI O AR FRGEZ 0 B (CSC)
Xy B1%&v R (ET)

WRICAIG A Z2FE - WE RS Wk SRR R RG] BT

A1 - i pERCE

Yoir = @i + B X + B X + B Xy + B Xgir + Bs X + B X

+8, Xt + B X + Bo Koy (4.8)
B Ulewo B 6 SRR R S A
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Yoo = % + B X + B Xois + B Xgin + B Xia T Bs Xsin + B Xgira
+ﬂ7x7it72 +ﬂ8X8it72 +ﬁ9x9i172 (49)
RS B RN TR G ety S P

FH s BRI R S Yz b ﬁﬁﬁ?g“] » #% P~ Panel data Regression 2.

¥
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FIEseg B L R ©

55 ¢ 3% % A4

REAAEETFEEOPHTR AERBF 2RI F Y ELED
L#)\)\%g_—\‘btij,\%#fﬁlm/»\&\poUF’%EE‘J’JIIM‘@‘ﬁ‘%f&rﬁ’v?2002ﬁd_20053
A AR SR R T 0 B Stata 8.0 2 T MR BRI EAT 2 2 2w EHCAl R
FHELIT o AFRFELAHE 0 5 - & 5 FEPEGF 2 paneldata 53] - S A FHE
2w AT o

& =
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(w,

A\

f

%

e
.

5.5.1 if P~ Panel data #7%)]

BRCALEBY o A 2 BINA R FED S TR e R h AR
A gy g picdl s B R e ER o
ﬁi@%¥—m%ﬁ%?ﬁ%ﬁﬁﬁﬁ‘&%meuanﬁaﬂ ok WAl 8
LR 2 EE AR Rk 2R Tl R BRK 0 TS Rk A RE ] T
% E’#f*“‘]i&i‘ﬁﬂﬁ&é& A L w (S =L N e
* LM test & {7 Uzw& PR A ACL T2 L E R A RESEHAT EARA
Bk o TR R AR T 22 i £ A 2 Al Y Fotest #2 LM test 32887
panel data #-3] (% € i%%*“”‘J "L f»%%”‘l)@ﬁ’x”i’ 2 o8- 4 * Hausman
test "M T TF ARk B S e R B 2 E P H R R R - ~= tREE
BBEGR 0 A1 A FRTE A TR -~ R TR R R 0 £ e A
5.19 -

«_.

i

% 5194 <4 * 2 W03 (17 ¥ 5 ocdp e fFical)

F-test LM-test Hausman test

Al - TERIEEFR (OPT) 2.78***  3.96**  16.15
#Al- wRF PR (RT) 2.81%** 398** 1209
Az 2 e2remR (D7) 6.18***  423*** 1424
BAle  ®* Tk SRz ] (ISP) 10.00*** 5.89*** 1368
¥Rl 1R FAG P TEEe T 20 F (IRT) 552%**  407**  12.27
B3l TErgZA 4 (0PP) 6.27*** 4.14** 1503
¥l s iEEa A& (OPC) 2.54** 3 g85* 8.55

3x ! *4 57 P-value<0.1 ; **£ 57 P-value<0.05 ; ***% 57 P-value<0.001 o

R Y= ;,j B3228FT G ART] o A BR ) T A ERNEBY R
F%re T4 0 A% Paneldata K 2 P RF SRR > 27 B REZFR
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BEM e A - RFEFLAEFFFIRG BAM I B OLS &k FIFFRF A
(e FHRFLREH AL AT ERE o« FPt s 2 R AFT GRS F PR

ﬂ\r’}"—“-r’;’ )y g i‘z\ 5.19 > L_%s-il B ¥ ;’l K;%’Z li'}l’ 5 Paneldatafs‘f_"jg }é:@/@m'ﬁ\ﬁ—l—i'lﬁ , Ii
# r 3% Panel Data #-3]ehF A2 7 4 47 o

A -

£OREHE 3G AR LR FHA Y Ftest 11 7 1 LA R0k 1A &
DTk F B B R B \(E\)%n"’%ﬁz% B~ AL (E gL R)
PFhn & ER THEHIE A RS T 32 LG L LM test i (7 TE

EHERR D20 R BRI (5 n«m.ms:) B~ GE i
mmws@%mwwtw d AT R A fepeal

5 d F-test 22 LM test 3542 7+ panel data #-3](F T e %k {4 & '&f_ﬁﬁ*x%ﬁ‘: )|
T3k % o i2- 4% Hausman test 8 7 TF Tk HEA B NES o0 % A 2 E
P B 8 % WA - oA N A m R BSK 0 ORI R WA R Ae & 5.20 ¢

% 520 T * 2803 (ki LR R R
F-test LM-test Hausman test
BN FREEFELA (IS)  20.79%** 4.06%*  16.26
A4 @iergm L R (PS)  19.13** 3.98**  10.21
i1 ¥4 5 P-value<0.1 ; ** £ 57 P-value<0.05 ; *** % 5= P-value<0.001 o
BASE S Z N onie JFHCAER T Ftest i T LR 0K R E B
T2 ER %ﬁ”‘i%%ﬂriH@ i N S e & f-%ﬁilﬁiﬁxll”’%éi?
B LMtest M e TREH >k Al T2 22 EH 0 AR TSR3+ 34
B BK 0 TREHOT R WOAIRGEC ) T2 2 i L AT 5 d Fetest .b? LM test 2%
7+ panel data -3 (F Toe % HA B g R AN E ) T2 o - H A
Hausman test 1/ i8 74 T F T 20 % | 2 2c R 2 E 3 B 2 2 5 A L & ¢
B B 0 R Y N EST R WA ek 521 0
2521wy 2003 (¥ ¥H ¥ & FeFaal)
F-test LM-test Hausman test
Al FEHESE S (RE) 2.43**  3.91** 1281
i1 ¥4 57 P-value<0.1 ; **2 57 P-value<0.05 ; ***% 5= P-value<0.001 o

& R RAe T % panel data BOR| EC AT H Bk o R fER B B enp Bl
@ %137 if * Panel data #5820 #7347 247 H B % -
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5.5.2.1. KRR fF 4% A

22 AR IR N e W gk s e 2 " s2e 2= Ipoo ey ar - %
H A - e E s RS R TR ) Y R E AT AR T
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2 5.22- v ¥ o FHAEE (1)

T ¥ 2@ & (OPT)

v % F RER (RT)

2 2R PR (DT)

O F Ik SR ] (ISP)

PRk Coefficient P-Value Coefficient P-Value Coefficient P-Value Coefficient P-Value
LR N BLU R R 2.61339* 0.055 2.95303 0.615 3.44584%%% 0.007 17.55629** 0.017
o AR L B2 v B -0.23023 0.692 -0.39543 0.641 -0.18692 0.698 -2.318865 0.116
=3: £ SUE S K 0.80822 0.144 -0.36345 0.272 -0.70050 0.127 0.92964** 0.018
BARR v B 0.40425 0.212 -0.03069 0.829 0.19753 0.462 0.35685 0.233
PARP T B 0.06334 0.857 0.42605* 0.092 0.02399 0.935 0.26944 0.184
AR R BT RIRL 0 b 0.58324 0.339 -0.26708 0.477 -0.85059* 0.093 -0.87072** 0.027
TP A BT RFEZ N B 0.04227 0.971 0.82827 0.273 -0.84733 0.374 -0.35621 0.697
L h 2R A AT R b 0.96554 0.107 -0.57487 0.110 -0.74964 0.132 -0.82765* 0.073
CT R 0.16041*** 0.008 0.02548 0.332 0.00194 0.696 5.32689%* 0.023
LE =i -0.68573 0.326 -1.15906 0.079 1.18353 0.182 0.00614 0.987
Number of observations 44 44 44 44
Number of groups 11 11 11 11
R-square 0.222 0.283 0.409 0.338
Fi 6.27 8.69 15.22 2.18

T RA T L0%BTE K R A R S%UBIE K oKL T 1% F KR o
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% 5.23-1v¥ %»

RS (2)

RREN 2SFREPTEATECE N i (OPP) | @ rEs A (OPC)
5] (IRT)

S S Coefficient P-Value Coefficient ~ P-Value | Coefficient — P-Value
R S LU 9.43653 0.485 -12.26289 0.296 3.67553 0.925
For Adcib R de2 v b -1.44681 0.136 1.71403 0.268 4.14417 0.421
ER RS A A BT R B 0.341767** 0.032 -0.7297738 0.192 -0.158497 0.931
B4R B 0.45400* 0.085 -0.19010 0.702 -0.61489 0.712
AR T B 0.50323* 0.080 -0.25582 0.448 -0.94731 0.402
LA AR R TR B -0.02118 0.957 -0.84919 0.185 1.36392 0.519
KT 3RE A ERF R b -1.12831 0.244 -1.36379 0.378 -3.44737 0.504
LR R S A RRPTRIEZ 0 B -0.22212 0.576 -0.48490 0.449 1.25935 0.556
TR 0.10289** 0.033 0.28965 0.355 0.12336 0.441
¥ -0.56131 0.157 0.13155 0.833 -0.87497 0.676
Number of observations 44 44 44
Number of groups 11 11 11
R-square 0.264 0.319 0.361
F& 7.86 10.34 12.44

Ao 10%BFFKE D FRA o SUREEKE [ RRR L T 1% KO o
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G RBEIE BRI 4P (coefficient=-0.87072%*) » A5 ﬁ #B B et & {ﬁ %?sf}i »
BT F B AR E T A 5 d A A R T RGF L BIRE R HA AR TR
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R R 10T TSN P NI E R SRR P S P
BP bR TR ARSI s E A ARR OB R o

~

G- WEF G P FERET 0 o 1R AT E ARG

et b2 BER S AT 20t B (coefficient=1.17117*) £ lf#—@@ﬂ*ﬁ&ﬁ M E
fhenit Ap b o & T ER AR A éﬁwmxﬁvﬁﬁww’wf*%iaﬂ% tE@m g oW

A PR FER A AL N EF D e BB b BE PR G oo A 3R
- PR .1?%??"&%.%%“#;&% (coefficient=0.02184* ) £2 < i* § {5 pF ¥ T LM &g ¥ 4
PEARM AT R 3 PRT VAR G R PE - E TR TR 3 KT
Wﬁﬁ@ﬁ&»ﬁ%wﬁ%ariﬁﬁmam+%%%:iﬁ—ﬂﬁ‘***ﬂ”ﬁé
R R ILIA F ) 4a M (coefficient=-0.64198%) » 4t & 4 i~ ¥ 3 £ it
TR E R Foa A AR §HERTE P o AR T A
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— WS AR EF I e AL B T UF P TEBE T 2053 G detier
5% %87 - ¥R BT 5] (coefficient=0.18128%*) &2 1 4 F 5 p FTpF
w2 P2 G F BT E D dp B 0 5 WP A AL T pleng » 2 R B e
PRI H TR P TR 2P 206 1 vmmﬂ’¢ﬁ—$ﬁ&»4w%%g
PR hE G TES A G o doBrd TREHA > B - P ERE S A0 b

100



.4 B g 4
AN Y RS AG D L TR H R bR B8 1

MeE 6 F Wik EARG o
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BIEE - WAoo B ﬁﬁ@ﬁ@%é&f’%*MW'.ﬁﬁﬁﬁ;ﬁﬁ—ﬁwm
9%*%&yiﬁ%ﬁ’&iﬁ:ﬁ R T E Y or B AP Badp i o
LR e §E g iﬁﬁ%%ﬁﬁﬁ*ﬁ#gﬁﬁﬂ R RECE S ST

¥
g A WE G E B G YRR E o F PR - E S § B E AR

-5

BT RFP IS ABRAE LAY REEFRF URERARBTALT S
LB REEIRAAPME B EFE R S0 524

3 524 ik AR FHUS S

% | FAasFaLA (IS) FiEFgmi kR (PS)
P Coefficient ~ P-Value | Coefficient  P-Value
FrARER b - E Y R B 12.99195*** 0.006 14.16300** 0.019
Por A Bib SR 3 ez v b -3.01009 0.290 -5.33893 0.354
TERR A M ERFTIRIF2Z 0 QL1592 0.043 0.85993 0.623
FLRRAF B 0.26400 0.882 1.51936* 0.051
TR T b 0.28090 0.739 1.77094** 0.029
AR R FT R B 0.09759 0.486 -0.44230 0.788
KT PR N BT IRIEZ 0 b 6.90279* 0.068 4.48125** 0.015
Z b2 ORER A A BT RIE L B -0.96271 0.250 -0.61398 0.462
KRR 0.05840** 0.033 0.04250%** 0.000
W Bean 2.02667 0.065 1.29787 0.178
Number of observations 44 44
Number of groups 11 11
R-square 0.497 0.474
Fie 16.53 18.03

LA 10%AFFKOE R4 T SUREEKE § RRR L T 1%E KO o

2524857 AFASTRLAS 6 > aﬁﬂw‘%w—ﬁ%iﬁiww
(coefficient=12.99195%** ) ~ (¥ £ 3 & AP F 2 1* b (coefficient=1.01159%*) ~ &~
PR R APF v B (coefficient=6.90279* ) 2 A 1 % v 3" PR (coefficient=0.05840** )
FRHFEAI MG ETREBLA G X REF - Y EFF2 05



(coefficient=14.163**) ~ ft ¥4 T 1+ & (coefficient=1.77094** ) ~ # RE4L T 1+ i
(coefficient=1.51936* ) ~ &7 1= 2L F 1t & (coefficient=4.48125%*) 2 R 1 & ¥
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4 5.25-1 4 Hocit fF 8% A 4

et | ¥ FEHE+ELF (RE)

IS Coefficient ~ P-Value
ErREF D - EYEFL b -9.66144 0.832
ERAE QUK N S Sad 2.16115 0.479
EETRB S A BR TR0 b 0.88962 0.741
R e -1.39332 0.538
TR T b 0.69654 0.774
A AR IER TR B -1.75550 0.536
KT A ERFT R b -5.44976 0.384
L PR R A A BT RIE 2 B -1.26021 0.672

TR 0.02203 0.525
¥ #eag 1.04696 0.78
Number of observations 44
Number of groups 11
R-square 0.241
Fi 10.77

L *A T 10%E F oK ek T S%BE E KR Rk T 1%EE K E .

252585 o ELELT S LB %g;ggig;?gc & ¥ @ B i
ﬁ’i*hm“? #E?iﬂﬁﬁﬁéﬂ“%ﬁﬁﬁiiémxﬁvmm%mw%
]v,L, FENANFTIPRRIFERZseE e AFEREraF 2 il 2 (TERJg2
M“ﬁ’ﬁ’ HY EE QY S oA M AR RREP AP F - 2 F
e BT o Aottt 100 AL F S Y i RS BP AR d N AF T R
REFd e ERAZERNGEAYTEFSEF DL RET I V5 2 SEPipH 2
ARFARYELEFEFR T CE OB R E o MR LY Fokr 6 P Rk

o
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%526 FRMITEGom FREEA (1)

Tl % T e (OPT) w B F PR (RT)
voLALE#E <Al ¥ voLAlE#E <Al ¥

P Coefficient P-Value Coefficient P-Value Coefficient P-Value Coefficient P-Value
FrRER bw - E Y R 0.79075* 0.157 0.25942%* 0.019 -2.50533 0.452 0.17966 0.269
SRR S VRN S -2.766572 0.279 8.55414 0.177 -1.27959 0.869 -3.64426 0.481
ERTRE S A BT R b -1.958669 0.262 1.23532 0.117 -0.57814 0.979 0.60452 0.348
RAEP T B 0.5959731 0.398 1.27697 0.175 0.20463 0.553 0.64929 0.399
AR B -0.261145 0.930 1.25156 0.220 0.03143 0.259 0.59658 0.474
AR R BT R B -4.020695 0.109 0.91709 0.347 -1.16208 0.781 0.88817 0.266
ERENEEE L N X -3.504207 0.152 3.87883 0.206 -0.80762 0.828 0.35657 0.887
SRR 3 R L X eS| -2.66178* 0.091 0.88782 0.456 -1.08280 0.549 1.12823 0.242
KT VRPER 0.06606** 0.021 0.01220%** 0.000 0.05236 0.412 0.00267 0.775
LE =i 2.107802 0.448 -2.67275 0.081 0.70118 0.917 -1.09123 0.383
Number of observations 16 28 16 28
Number of groups 4 7 4 7
R-square 0.839 0.335 0.866 0.395
F& 26.05 5.54 32.51 7.20
3L *A T 10%8E F R R T S%REE ORI Rrr L T %k K o
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2027- g ¥R T EGom FREEA (2)

s 5% #ic v 2 EppERF (DT) i Fak sAgE e i) (ISP)
I U 3 LAl g ¥ AR (o ~Al k¥

RS S Coefficient P-Value Coefficient P-Value Coefficient P-Value Coefficient P-Value
FrRER bw - E Y R 4.98462%* 0.015 0.26759%** 0.003 2.315398* 0.072 0.21804%** 0.002
SRR S VRN S -3.83512 0.208 -12.43779%** 0.002 -2.35122 0.107 -7.25440 0.096
ERTRE S A BT R b -3.85967*** 0.005 -0.70050 0.639 2.57323* 0.051 0.37468%*** 0.009
RAEP T B 0.59914 0.121 -0.82599 0.166 0.22677 0.515 1.59311** 0.014
AR B 0.30648 0.139 -0.90173 0.163 0.04697 0.877 1.16815 0.096
AR R BT R B -7.39845%** 0.001 0.59598 0.335 -5.68237** 0.010 -0.16958* 0.051
ERENEEE L N X -5.31508** 0.024 -4.11375 0.634 -3.56512 0.114 4.64176** 0.028
A h 2R A AR TR 6] | _4.86647%% 0.001 0.79204 0.289 -3.55999** 0.011 -0.50775 0.532
KT VRPER 0.09625 0.262 -0.00919 0.205 0.09149** 0.021 0.00969 0.219
LE =i 4.22445 0.002 1.80170 0.063 2.80470 0.029 -1.71805 0.103
Number of observations 16 28 16 28
Number of groups 4 7 4 7
R-square 0.838 0.746 0.855 0.660
Fi& 26.03 32.38 29.49 21.38

xR T 10%EE FOR B SRR AT S%BEE K ML T 1%EE F K o
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% 5.28- £ ERWITER ik fF i R AT (3)

T % i IR FAE PTG P20t 6] (IRT) F¥ g2+ 4 (OPC)
LAl #E ~AlE ¥ LAl E ¥ <Al E#E

RS S Coefficient P-Value Coefficient P-Value Coefficient P-Value Coefficient P-Value
PR - E R B 2.39546 0.149 0.08094 0.602 8.77748 0.202 0.28229* 0.054
SRR S VRN S -2.39253%* 0.021 -2.89639 0.557 -3.00732 0.483 -7.22201 0.121
ERTRE S A BT R b 2.38232%* 0.011 0.85622%** 0.003 -3.25903 0.401 -0.40914 0.480
RAEP T B 0.48925%* 0.048 1.29014* 0.079 0.25039 0.807 -0.24141 0.727
AR B 0.05233 0.808 1.53643* 0.053 0.54425 0.542 0.02989 0.968
AR R BT R B -4,63101*** 0.003 1.10924 0.145 -8.53722 0.186 0.38621 0.591
ERENEEE L N X -3.32160 0.308 0.26321 0.912 -6.75013 0.310 -3.01507 0.182
SRR 3 R L X eS| -2.98154 0.316 0.90225 0.327 -4.68167 0.256 0.50820 0.558
KT VRPER 0.04486** 0.12 0.00339%* 0.023 0.18557 0.112 -0.00276 0.743
LE =i 2.43007 0.008 -2.07236 0.082 3.83453 0.311 0.92792 0.410
Number of observations 16 28 16 28
Number of groups 4 7 4 7
R-square 0.773 0.337 0.578 0.718
F& 17.08 5.60 6.86 28.06
R T 10%EE F R R L T S%REE R E kL o %8 E K E o
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#520-g ¥RAFE G FREELI (4)

T % e g4 F¥£ 4L A (OPC)
LAl EFE ~AlEF

RS S Coefficient P-Value Coefficient P-Value
Pr g ibm - EY EEL 13.21796 0.552 0.53085** 0.029
Por AdiE R 1 ez v b -5.67794 0.724 -1.16256 0.881
TERE S A ERFTRIE2 4 -4.01634 0.758 0.50692 0.599
AT b 0.13223 0.965 0.28785 0.803
PRRAL T B 0.70412 0.811 1.86167 0.136
AR AT REE L B -11.55347 0.622 0.35016 0.769
FT IR AT R B -9.02573 0.761 4.66406 0.214
L PR R S A RRBTRIEZ 0 B -7.06569 0.640 -0.79684 0.581
KT VRPER 0.18337 0.668 0.03735*** 0.008
¥ BE 0.18337 0.682 -1.82452 0.330
Number of observations 16 28
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s % g4 T2 4 (OPC)

¢ AR F <AlEF
S S Coefficient | P-Value | Coefficient | P-Value
Number of groups 4 7
R-square 0.315 0.690
FiE 231 24.55
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25304 ¥R ARBARRFRE AN

23 3 FasFaLe (IS) FieeFEHL R (PS)
oL AlE ¥ <Al EE Pl E ¥ <Al EE

RS S Coefficient P-Value Coefficient P-Value Coefficient P-Value Coefficient P-Value
PR - E R B 2.27121** 0.013 1.55176%** 0.000 -5.84345 0.258 1.55997%** 0.001
SRR S VRN S -1.71021 0.754 24.94062 0.071 -0.26636 0.973 29.02353** 0.045
ERTRE S A BT R b 0.60215** 0.039 1.32423** 0.014 0.72670 0.908 1.97588 0.273
RAEP T B -0.41705 0.679 2.99897 0.144 0.65037* 0.065 1.67046%* 0.014
AR B -2.41724%* 0.015 5.81462*** 0.009 -1.10546 0.438 4.01982* 0.085
AR R BT R B -5.91812 0.456 0.97110 0.649 -2.81516 0.804 1.92307 0.389
ERENEEE L N X -0.82800 0.934 11.61124 0.083 -1.98544 0.890 10.53586** 0.013
ERIEY 1 R KM -4.16778 0.415 -1.94858 0.449 -3.31339 0.650 -1.06912 0.692
YRR 0.51651*** 0.000 0.06131** 0.014 0.49959*** 0.002 0.03600*** 0.000
LE =i 2.70121 0.541 -4.40031 0.188 1.42942 0.821 -3.52848 0.313
Number of observations 16 28 16 28
Number of groups 4 7 4 7
R-square 0.884 0.793 0.796 0.812
Fig 38.45 42.23 19.51 47.60

kA 10%BE ORI 3 FRA 7 SURT K E ; RRrL 2 1%RF EKOE o
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£ 53L- g R LY FormFREad

T % i ¥EHEFEF (RE)
volAl R ¥ LA L ¥
S Coefficient P-Value Coefficient P-Value
PrRgg Ew - EFEF2L B 26.23176 0.576 0.30488* 0.067
EARAES QUK N S SaiNd -10.76256 0.751 14.89152 0.862
TERR S ABRTRIFL B -20.35756 0.751 0.40592 0.136
AR F b -3.22690 0.459 -0.04867 0.646
BT B 4.77452 0.607 0.21859 0.963
A A A T2 b -46.49264 0.442 -0.06320 0.848
KPR AR TRIE 2 B -39.63405 0.346 7.12376 0.954
SRUER TR LN K A -33.27211 0.527 -0.90396 0.113
T PR 1.03903 0.295 0.01905 0.494
LE 31 22.60315 0.248 -1.113023 0.138
Number of observations 16 28
Number of groups 4 7
R-square 0.647 0.493
F & 9.19 10.68
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