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A Study on the Manufacturing Efficiencies and

Deindustrialization in Korea

Kang Shin Sung

Department of Economy and Industry
Graduate School of
Korea Maritime and Ocean University

Abstract

Korea's manufacturing industry has been growing rapidly since 1970,
leading to economic development and gaining national competitiveness
through industrial advancement. In the meantime, manufacturing has grown
with exports, and higher trade dependence is expected to continue. With the
recent changes in the industrial structure, such as the reduction of
manpower in the manufacturing sector and the increasing demand in the
service industry, the deindustrialzation of the service industry is expected to

proceed while the service industry plays more active roles. The purpose of

— viii —
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this study is to identify the efficiency of domestic manufacturing industry
and to analyze the status of deindustrialization and to suggest policy
measures for economic growth in Korea. For this purpose, the data
envelopment analysis method is used to analyze the efficiency of domestic
manufacturing region and export competitiveness.

In this study, the input variables used in this study were the number of
employees, assets, and intermediate goods to analyze the efficiency of the
manufacturing industry. The output variables were sales and value added.

The input and output variables were used to analyze the efficiency of the

manufacturing industry for 10 years from 2009 to 2018

The finding results can be summarized as follows.

First, in the sales model, the technology efficiency of manufacturing
industry was highest in “Oil Coal and Chemicals”, the pure technology
efficiency was highest in “Furniture and other manufacturing industry”, and
the efficiency of scale was highest in “Oil Coal and Chemicals”. Returns to
scale analysis shows that "wood paper, publishing and printing” and "metal
products” show increasing returns to scale (IRS).

Second, in the value-added model, the technology efficiency of
manufacturing industry was highest in “furniture and other manufacturing”,
the pure technology efficiency was highest in “furniture and other
manufacturing”, and the efficiency of scale was highest in “fiber and
leather”. Paper, publishing and printing ~,“ petroleum coal and chemicals
"and“ furniture and other manufacturing ” have shown increasing revenues
at scale (IRS).

Third, in terms of the efficiency trends of the manufacturing industry
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from 2008 to 2017, the trends of technology efficiency and pure technology
efficiency are similar, decreasing from 2008 to 2015, and rising again from
2016. In contrast, the efficiency of scale decreased from 2008 to 2010 and
then increased from 2011 to 2017.

Fourth, this study tried to analyze the factors influencing efficiency, such
as deindustrialization, log (scale), export weight, inflation rate, unemployment
rate, and GDP growth rate. The factors influencing technology efficiency in
the sales model were deindustrialization, log (scale), and GDP growth rate.
In the value-added model, the factor influencing technology efficiency was
log (scale).

The policy implications of the results of this study can be summarized
as follows:

First, this study looked at the relationship between deindustrialization and
efficiency of manufacturing, especially in terms of employment. The
important finding 1is that efficiency increases in the process of
deindustrialization. In the past, a large number of people were involved in
large-scale production, but now most facilities are being automated. It is
commonly thought that the less working hours from the five-day workweek
rules and higher per—capita labor costs can be seen as factors that reduce
company’s productivity. However, while efficiency increases due to
deindustrialization, a decrease in the production population can lead to a
decrease in the consumer population, which is by no means a positive sign
for the whole industries. ‘Therefore, more through researches on
manufacturing regrowing policies along with deindustrialization will have to
be carried out steadily.

Second, while manufacturing can seek to improve productivity through
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deindustrialization, the gap in productivity growth will ultimately determine
whether the workforce released from manufacturing can absorb into other
service industries or not. Therefore, in advanced countries, attention is
focused on the effect of deindustrialization on employment, and research on
the relevance between manufacturing and employment is expected to be
needed here as well.

Third, the research on external factors influencing the economy due to
deindustrialization is also needed along with the speed of deindustrialization
of manufacturings. Furthermore, it 1S necessary to ascertain how the
deindustrialization of manufacturing has to do with restructuring and how it

affects the efficiency changes within the company.

KEY WORDS: DEA, manufacturing industry, industrialization, technology
efficiency, pure technology efficiency, scale efficiency, returns to

scale
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7} hold—up w4 ¥ FAAHe] FAE AR 7]E =AEA

T~ TH(Crafts, 2012)17).

1979 ol % F=AdA e i AdEL AFA] VAT Eu= AA

16) Broadberry, S. and Crafts, N. (2001), Competition and Innovation in 1950s’ Britain,

pp.97-118.
17) Crafts, N. (2012), British Relative Economic Decline Revisited: the Role of

Competition, pp.17-29.
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Ao A G ot & 471 9lom, A
35 gy or ALgd = e T A

2 tH(Broadberry & Crafts, 2001)18).

¥ 2-1 XA A F(performance)d A8 2 (2) (3 ==100)

AAFAAELD) Y =F W4, AL HFE, TFP

B =g | gr | ==
GDP/=5 A 7+
1950 1000100 7T T2(74) A1(47) 195(290)
1973 100100 116101 1183115 T4(84) 168(186)
1979 10001007 130(133) 1310147 79(126) 154(190)
1999(1996) 100100 133¢13% 129(126) &7(147) 126(171)
A B/ = F Al TE
1950 100100 1340106 135(95}) O 339(269)
1973 1004100 12001425 168(152) 9501217 193(173)
1979 100(100) 132(149) 17401507 107(132) 170(168)
1999(1995) 1000100 140(171) 160(156) 165(185) 125(161)
TFP
1950 100(100) T2(72) 63(85) 46(75) 133(214)
1973 1000100 100(89) 104(102) T5(88) 138(159)
1979 10041007 121{118) 11401333 77116 132(168)
1999(1995) 100100 120(103) 113(108) 75(116) 118(142)

A} & Crafts(2001).

18) Broadberry, S. and Crafts, N. (2001), Competition and Innovation in 1950s’ Britain,
pp.97-118.

@ K



£ 2-2 Aol FLAAAAH(TFP)Y FAIH 2L (F==100)

B (ZFREA 5D | 42 | =
1979

GDP/= %A 7t 100 | 130 | 131 | 79 154

TFP 1(A£) 100 | 121 | 114 78 132

TFP 2(x%, R&D) 100 | 122 | 114 | 82 117

TFP 3(x 2, R&D, &A1& 100 | na 107 na 115

TFP 4(#A £, R&D, Y545 713 JdHFAE) 100 | na 92 na 108
1999

GDP/= %A 7+ 100 | 133 | 129 | &7 126

TFP 1(A%) 100 | 120 | 113 | 75 118

TFP 2(x&, R&D) 100 | 119 | 108 | 70 101

TFP 3(x%, R&D, 1&HAE) 100 | na 104 na 101

TFP 4(A 2, R&D, Y545 713 dH A E) 100 | na 95 na | 102

A} & Crafts(2001).
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=
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19) German Council of Economic Advisers (2004) External success - internal

challenges.
20) Marin, D. (2004), A nation of poets and thinkers—- less so with eastern

enlargement? Austria and Germany, p.4385.
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£ 4-3 Az VereA

DMU

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

A

DMU1

0.954

0.954

0.933

0.922

0.937

0.936

0.937

0.925

0.925

0.923

0.935

DMU2

0.929

0.937

0.934

0.932

0.926

0.929

0.918

0.903

0.904

0.893

0.921

DMU3

0.913

0.905

0.895

0.894

0.917

0.906

0.898

0.907

0.913

0.902

0.905

DMU4

1.000

0.978

1.000

1.000

1.000

0.974

0.976

0.972

0.991

1.000

0.989

DMU5

0.941

0.963

0.962

0.938

0.931

0.934

0.926

0.922

0.932

0.917

0.937

DMUG6

0.973

0.890

0.917

0.923

0.904

0.879

0.871

0.861

0.871

0.890

0.898

DMU7

0.969

0.970

0.992

0.956

0.979

1.000

0.959

0.942

0.925

1.000

0.969

DMUS

0.944

0.940

0.948

0.942

0.936

0.935

0.939

0.935

0.916

0.936

0.937

DMU9

1.000

1.000

0.981

0.966

0.928

0.934

0.955

0.953

0.944

0.972

0.963

DMUI10

0.921

0.941

0.950

0.939

0.927

0.910

0.900

0.904

0.886

0.920

DMUI11

0.965

0.946

0.989

0.981

0.973

0.987

0.984

1.000

0.983

0.978

A

0.950

0.947

0.943

0.939

0.934

0.928

0.930

0.937

0.941

DMUL :
DMU4 :
DMUT :
DMU9 :

DMU2 :

AR

DMU3 : &4 Fo] ,

DMUS : HI54 FEAIE,
d, DMUS8 : 7|A & #A71xdA7]7],
DMU11 : 7} 2 7|ekA =Y

O FE
=F 9
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1.000

0.950

0.900

0.850

0.800

0.750

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

—+—DMU1 —+—DMU2 —+—DMU3 ~=—-DMU4 —s—DMU5 —e—DMU6
—o=DMU7 =mgmeDMUS =mgmmDMUY =g DMU10 =g DMU11

DMUL : S4=3, 4, DMU2 : A/3Uks , DMU3 : 54 o] , &3 3 4,

DMU4 : 45 Ajgt 9, 3}skA1%, DMUS : BlZ< FEAFE, DMU6 : Z&5A1%

DMU7 : HARE, AFH, 4, % % S0 A=, DMUB : 717 9 H713=717],
DMU9 : 9|88 &4 9 ook A=Y, DMUI0 : =744, DMULL : 7} ¥ 7|epA| =Y

IY 4-1 A2YY 7584 vanEd

Fow, g Axde] a4 07012 Hlag =A yEstth 24 4k

Collection @ kmou



 4-4 AxQF9Y

7R 8

A BN EY

DMU

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

A

DMU1

0.969

0.968

0.944

0.932

0.948

0.948

0.948

0.933

0.932

0.931

0.945

DMU2

0.944

0.955

0.952

0.949

0.943

0.942

0.929

0.910

0.910

0.897

0.933

DMU3

0.914

0.915

0.901

0.898

0.919

0.908

0.902

0911

0.918

0.905

0.909

DMU4

1.000

0.978

1.000

1.000

1.000

0.981

0.982

0.973

0.994

1.000

0.991

DMU5

0.948

0.969

0.967

0.944

0.936

0.939

0.931

0.926

0.936

0.920

0.942

DMUG6

0.974

0.891

0.923

0.925

0.904

0.884

0.877

0.872

0.882

0.899

0.903

DMU7

0.988

0.984

1.000

0.963

0.980

1.000

0.962

0.944

0.925

1.000

0.975

DMUS

0.965

0.960

0.973

0.963

0.953

0.949

0.952

0.950

0.927

0.947

0.954

DMU9

1.000

1.000

0.987

0.966

0.928

0.934

0.959

0.958

0.947

0.976

0.966

DMUI10

0.927

0.929

0.945

0.954

0.943

0.932

0.915

0.904

0.906

0.890

0.925

DMUI11

1.000

1.000

1.000

1.000

0.987

0.997

0.992

1.000

0.989

0.997

A

0.963

0.954

0.950

0.946

0.941

0.934

0.934

0.941

0.949

DMUL :
DMU4 :
DMUT :
DMU9 :

RS

DMU3 : &4 Fo] ,

DMUS : BlE<4 FEAE,
B8] A

o =
=% 4
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1.050

1.000
0.950
0.900
0.850
0.800
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
——DMU1 —s—DMU2 —e—DMU3 DMU4 —e=DMUS —e—DMUG
—=DMU7 =#=DMUS =8=DMU9 =—e=DMU10 —e=DMU11
DMUL : 5453, @8, DMU2 : d/357F5 , DMUS : 54 Fo] , &3 3 <4,
DMU4 : A Agk 2, 3lskAlE, DMUS : g4 =A%, DMUG : S5A1%
DMU7 : AR, Z3FE], 9%, =% 2 A4 Az, DMUS : 714 B H71-=717],

DMUY : 2|88 Ed 2 ook #l2¢, DMUI0 : ¢4, DMULL : 7k 2 7leba =g
a9 4-2 Ax49 wrleied ey

Collection @ kmou



I 4-5 AxH4Y

TR T4 EMMEdY

DMU

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

A

DMU1

0.985

0.985

0.989

0.989

0.988

0.988

0.988

0.991

0.992

0.991

0.989

DMU2

0.984

0.982

0.982

0.982

0.982

0.986

0.988

0.993

0.994

0.996

0.987

DMU3

0.998

0.990

0.994

0.996

0.998

0.998

0.996

0.996

0.995

0.996

0.996

DMU4

1.000

1.000

1.000

1.000

1.000

0.993

0.994

0.999

0.997

1.000

0.998

DMU5

0.992

0.994

0.995

0.994

0.994

0.994

0.994

0.995

0.995

0.996

0.994

DMUG6

0.999

0.999

0.994

0.998

0.999

0.993

0.993

0.987

0.987

0.990

0.994

DMU7

0.981

0.986

0.992

0.993

0.998

1.000

0.997

0.998

0.999

1.000

0.994

DMUS

0.978

0.979

0.974

0.978

0.982

0.985

0.986

0.985

0.989

0.989

0.983

DMU9

1.000

1.000

0.995

1.000

1.000

1.000

0.995

0.994

0.997

0.996

0.998

DMUI10

0.991

0.991

0.996

0.996

0.995

0.995

0.994

0.996

0.997

0.996

0.995

DMUI11

0.965

0.946

0.989

0.981

0.985

0.990

0.992

1.000

0.994

0.981

A

0.987

0.992

0.992

0.992

0.992

0.993

0.995

0.995

0.992

DMUL :
DMU4 :
DMU7 :
DMU9 :

DMU2 :
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1.050

1.000

0.950

0.900

0.850

0.800

DMU1 : 5
c AR Mwk g, SSHAE, DMUS - BIgE BEAIE, DMU6 - 5A41%

DMU4

DMU7 :
DMU9 :

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

—t=DMU]l —e=DMU2 —a—DMU3I ~-DMU4 == DMU5 =—e—DMUG
== DMU7 =—=DMUE ==t=DMU9 ==t=DMUI10 =—s=DMU11

wAEFE, B, DMUZ @ A/371s, DMU3 : =4 Fo] , &3 3 <14,

AAREZ AFE, 94 SF D BAH] Az, DMUS : 714 2 A7 #=}17]7],
58 EF g 9okE Az, DMUI0 : £531], DMULL : 71+ 2 e Y
Y 4-3 AZYY FEY g4 vau&d
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£ 4-6 A= TR A& 24 HEd

DMU | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
DMUL | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS
DMU2 | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS
DMU3 | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS
DMU4 | CRS | DRS | CRS | CRS | CRS | DRS | DRS | IRS IRS | CRS
DMU5 | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS
DMU6 | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS
DMU7 | DRS | DRS | DRS | DRS | DRS | CRS | DRS | DRS | DRS | CRS
DMUS8 | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS
DMU9 | CRS | CRS | IRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS
DMUI10 | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS
DMUI11 | IRS IRS IRS IRS IRS IRS IRS IRS | CRS | IRS
DMUL : =483, 91, DMU2 : d#37F5 , DMU3 : 54 Fo] , &4 3 <14,

DMU7 :

1FE, 99 2% W BAR

1o

1=}
B
DMU9 : 9|58 =4 3l ofokF A=, DMUIO : 73w

Collection @ kmou
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T 4-7 AxQ4Y

i
>

A 4

DMU

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

A

DMU1

0.815

0.812

0.746

0.702

0.744

0.744

0.750

0.725

0.728

0.716

0.748

DMU2

0.682

0.709

0.687

0.642

0.619

0.663

0.631

0.602

0.612

0.573

0.642

DMU3

0.660

0.674

0.612

0.588

0.679

0.645

0.628

0.654

0.694

0.633

0.647

DMU4

0.638

0.690

0.930

0.932

0.681

0.631

0.539

0.761

0.934

1.000

0.774

DMU5

0.797

0.875

0.867

0.778

0.752

0.765

0.741

0.741

0.778

0.729

0.782

DMUG6

0.818

0.559

0.672

0.640

0.560

0.532

0.517

0.526

0.566

0.595

0.599

DMU7

0.851

0.841

0.922

0.787

0.832

0.963

0.850

0.789

0.742

1.000

0.863

DMUS

0.753

0.739

0.755

0.736

0.728

0.735

0.755

0.746

0.694

0.746

0.739

DMU9

0.995

1.000

0.926

0.826

0.762

0.719

0.755

0.664

0.619

0.670

0.794

DMUI10

0.695

0.700

0.752

0.738

0.698

0.668

0.615

0.574

0.623

0.572

0.664

DMUI11

0.855

0.834

0.774

0.918

0.882

0.862

0.914

0.899

0.969

0.891

0.880

A

0.767

0.786

0.753

0.726

0.721

0.700

0.698

0.739

DMUL :
DMU4 :
DMUT :
DMU9 :

DMU2 : A
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—~+—DMU1 ——DMU2 —s—DMU3 —+—DMU4 —g=DMUS —s—DMUG
——DMU7 =—¢=DMUS =—e=DMU9 —e—DMU10 —e=DMU11

DMUL : 5423, @8, DMU2 : d/57F5 , DMUS3 : 54 Fo , &3 3 <4,

DMU4 : A Mgk 2, sl8tAlE, DMUS : HIg<: B3EAE DMUG : 25A1F |

DMU7 : AARE, Z3FE], 94, =F 2 S0 Az, DMUS : 714 B H71-=717],

DMU9 : 988 B2 9 ookF Ax=A, DMUI0 : 571, DMULL : 71+ € 7EAIZY

O 4-4 AZQFY 7ea &4 v aiBI7HR
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X 4-8 AxQY V€& & A HEHR

DMU

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

A

DMU1

0.847

0.844

0.763

0.716

0.761

0.762

0.771

0.739

0.740

0.729

0.767

DMU2

0.686

0.719

0.691

0.645

0.621

0.663

0.633

0.604

0.615

0.579

0.646

DMU3

0.686

0.717

0.699

0.661

0.710

0.679

0.669

0.693

0.725

0.695

0.693

DMU4

0.700

0.741

0.962

0.952

0.717

0.656

0.574

0.791

0.946

1.000

0.804

DMU5

0.814

0.890

0.874

0.782

0.758

0.771

0.748

0.748

0.786

0.734

0.791

DMUG6

0.820

0.564

0.709

0.672

0.594

0.565

0.553

0.554

0.601

0.625

0.626

DMU7

0.882

0.862

0.936

0.798

0.891

0.971

0.857

0.795

0.743

1.000

0.874

DMUS

0.790

0.773

0.779

0.756

0.752

0.760

0.783

0.780

0.714

0.766

0.765

DMU9

1.000

1.000

0.930

0.831

0.766

0.725

0.759

0.670

0.625

0.676

0.798

DMUI10

0.712

0.714

0.760

0.745

0.706

0.676

0.624

0.582

0.629

0.577

0.673

DMUI11

1.000

1.000

1.000

0.989

0.958

0.983

0.962

1.000

0.937

0.983

A

0.828

0.778

0.751

0.744

0.723

0.720

0.739

0.756

0.765

DMUL :
DMU4 :
DMU7 :
DMU9 :

AR
CHlEE FEAE,
A, DMUS : 714 ¥ A71xA717],
DMU11 : 7} 9 7elA| =4
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= DMU7 =g DMUE =g DMUY =g DM U1 == DMU11

DMUL : S4=3, 4, DMUZ : A#3Uks , DMU3 : 54 Fo] , &3 3 <4,

DMU4 : A Mgt g, &skAl, DMUL @ HlIg% Z3EA4%, DMUG : 35A1F

DMU7 : AAR-E, A5, 948, =F 2 SA-H A=, DMUS : 7|4 8 2d71x24717],
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¥ 4-9 AZXYY 729

EEA B4 BIIA

DMU

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

A

DMU1

0.962

0.961

0.978

0.981

0.977

0.976

0.974

0.980

0.984

0.982

0.976

DMU2

0.995

0.986

0.994

0.996

0.997

1.000

0.997

0.996

0.995

0.990

0.995

DMU3

0.962

0.941

0.876

0.890

0.956

0.950

0.938

0.945

0.957

0.910

0.933

DMU4

0911

0.931

0.967

0.979

0.950

0.961

0.939

0.963

0.987

1.000

0.959

DMU5

0.980

0.983

0.992

0.994

0.993

0.992

0.990

0.991

0.989

0.994

0.990

DMUG6

0.999

0.992

0.947

0.953

0.944

0.942

0.935

0.951

0.942

0.951

0.956

DMU7

0.965

0.976

0.985

0.986

0.990

0.992

0.992

0.993

0.998

1.000

0.988

DMUS

0.953

0.955

0.968

0.973

0.969

0.967

0.964
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0.774
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0.930

0.934
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0.896
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® 4-10 Azge TR ag4 2R

DMU 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

DMUL | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS

DMUZ | DRS | DRS | DRS | DRS | DRS | IRS IRS IRS IRS IRS

DMU3 | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS

DMU4 | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | CRS

DMU5 | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS

DMU6 | DRS | IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMU7 | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | CRS

DMUS8 | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS

DMU9 | IRS | CRS | IRS IRS IRS IRS IRS IRS IRS IRS

DMUI10 | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS

DMU11 | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS
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DMU7 : AARF, AFEH, 94, =F 2 54040 A=, DMUB : 71A & A71:A7]7],
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¥ 4-11 7leied 9F8Q Y HEd
Variable B SE t-value p-value
SR 0.641 0.144 4.433 0.000
ety 0.005 0.001 3.711 0.000
Ln(iF =) 0.065 0.028 2.305 0.023
FTEHF 0.036 0.032 1.130 0.261
=M E -0.007 0.002 -3.939 0.000
AR E -0.005 0.008 -0.671 0.504
GDP&7H& 0.000 0.001 -0.148 0.883
duml -0.105 0.027 -3.861 0.000
dum? -0.077 0.012 -6.383 0.000
dum3 -0.071 0.008 -8.618 0.000
dum4 0.056 0.024 2.310 0.023
dumb -0.069 0.016 -4.268 0.000
dumb6 -0.119 0.022 -5.492 0.000
dum? -0.137 0.056 -2.420 0.018
dumg -0.083 0.034 -2.441 0.017
dum9 -0.061 0.020 -3.118 0.002
duml0 -0.176 0.056 -3.170 0.002
R2:0.798, F-value=22.973, p-value=0.000
duml: &4 2%, B, dum2:AF 2 7S |, dum3:E5A Fo] | &% 4 A4, dumdAF Mg H 3t
FAFE, dumbBlE S FEAE, dumbaEAE , dum7AAR-E, AFE, 9, 5F X A

Az, dum8 71 Al 2 A7 AR 7], dum9:] 58 EF L o] okE A
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¥ 4-12 &£71€8 8 929 B4 q&d

Variable B SE t-value p-value
Chn 0.925 0.137 6.745 0.000
g3 st 0.008 0.003 2.784 0.007
Ln(7F5) 0.045 0.012 3.750 0.000
T F 0.058 0.031 1.902 0.060
S E -0.006 0.002 -3.557 0.001
AHE -0.001 0.008 -0.128 0.899
GDPZ7H& 0.000 0.001 0.353 0.725
duml -0.083 0.026 -3.206 0.002
dum? -0.085 0.011 =7.427 0.000
dum3 -0.091 0.008 -11.729 0.000
dum4 -0.051 0.023 -2.248 0.027
dumb -0.083 0.015 -5.417 0.000
dumb6 -0.133 0.021 -6.441 0.000
dum? -0.135 0.054 -2.520 0.013
dumg -0.103 0.032 -3.184 0.002
dum9 -0.044 0.019 -2.342 0.021
duml10 -0.180 0.053 -3.418 0.001

R2:0.825, F-value=27.424, p-value=0.000

duml: &2 2% 2], dum2:dF 2 71 |, dum3iEA] Fol |

A dumb:H 55 FEAE, dumb:FE5AE , dum7-AAEE A
Az, dum8: 71 Al 2 717 247]7], dum9: -4»0 B4 9 ofokE Al
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¥ 4-13 TR 5eA 9F29 24 HEd
Variable B SE t-value p-value
Chn 0.714 0.042 16.813 0.000
g3 st 0.004 0.002 2.317 0.023
Ln(7F5) 0.056 0.008 6.681 0.000
T F 0.022 0.009 2.280 0.025
S E -0.001 0.001 -2.068 0.042
AHE -0.004 0.002 -1.663 0.100
GDPZ7H& -0.001 0.000 -1.522 0.131
duml -0.023 0.008 -2.886 0.005
dum? -0.007 0.004 -2.106 0.038
dum3 0.020 0.002 8.488 0.000
dum4 0.004 0.007 0.618 0.538
dumb -0.013 0.005 -2.790 0.006
dumb6 -0.012 0.006 -1.933 0.056
dum? -0.003 0.017 -0.157 0.875
dumg -0.018 0.010 -1.847 0.068
dum9 0.017 0.006 3.033 0.003
duml0 -0.003 0.016 -0.175 0.861

R2:0.695, F-value=13.266, p—value=0.000

duml: 22 5%, ¥, dum2:d -+ 2 71, dum3: 54 Fol |

SHAIE, dumbSiH =4 FEAE, dumbEEAE | dum7AARE, A
Az, dum8: 71 Al 2 717 247]7], dum9: -4»0 B4 9 ofokE Al
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% 414715 ed 9F Y B4 B7HA
Variable B SE t-value p-value
SR 0.252 0.685 0.368 0.714
ety 0.013 0.029 0.429 0.669
Ln(iF =) 0.189 0.068 2.781 0.007
FTEHF 0.200 0.153 1.310 0.193
=M E -0.030 0.008 -3.667 0.000
AR E -0.033 0.038 -0.863 0.390
GDP&7H& 0.002 0.006 0.286 0.776
duml -0.334 0.129 -2.593 0.011
dum? -0.259 0.057 -4.520 0.000
dum3 -0.220 0.039 -5.665 0.000
dum4 -0.216 0.114 -1.895 0.061
dumb -0.150 0.077 -1.960 0.053
dumb6 -0.360 0.103 -3.501 0.001
dum? -0.261 0.267 -0.975 0.332
dumg -0.212 0.161 -1.319 0.191
dum9 ~WR2A, 0.093 -2.438 0.017
duml0 -0.452 0.264 -1.715 0.090
R2:0.621, F-value=9.651, p-value=0.000
duml: &4 2%, B, dum2:AF 2 7S |, dum3:E5A Fo] | &% 4 A4, dumdAF Mg H 3t
A E, dumSHlE S FEAE, dumbEEAE |, dum7AAEE, A B, =F 9 A
Az, dum871A B W71 2717], dum9 58 BF D o F AxY, duml0F 7]
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% 4-15 €7l ed 9¥%8d B4 #7HA
Variable B SE t-value p-value
Chn 0.841 0.638 1.318 0.191
g3 st 0.020 0.027 0.746 0.458
Ln(7F5) 0.091 0.025 3.642 0.000
T F 0.167 0.142 1.174 0.244
S E -0.027 0.008 -3.549 0.001
AHE -0.043 0.036 -1.217 0.227
GDPZ7H& 0.004 0.005 0.753 0.454
duml -0.286 0.120 -2.385 0.019
dum? -0.348 0.053 -6.525 0.000
dum3 -0.295 0.036 -8.149 0.000
dum4 -0.179 0.106 -1.682 0.096
dumb -0.224 0.071 -3.135 0.002
dumb6 -0.404 0.096 -4.217 0.000
dum? -0.208 0.249 -0.836 0.405
dumg -0.301 0.150 -2.009 0.047
dum9 -0.197 0.087 -2.272 0.025
duml10 -0.423 0.245 -1.723 0.088
R2:0.710, F-value=14.265, p—value=0.000
duml:5 2 5%, B9, dum2:Af 2 7FS |, dum3EA] Fo] | E¢ R AH, dumdA A+ A" H, 3}
SAFE, dumbHl =& FEAE, dumbEFEAF , dumT AR, HFE, 9, 5F 2 0]
AzxS, dum871A B 71827171, dumd: «LLO =2 9 ooF AxY, duml0:E 5]
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X 4-16 TR E&A FFLY

T4 F717EA

Variable B SE t-value p-value
Chn 0.075 0.173 0.431 0.668
g3 st 0.009 0.007 1.178 0.242
Ln(7F5) 0.198 0.034 5.829 0.000
T F 0.039 0.039 1.014 0.313
S E -0.003 0.002 -1.582 0.117
AHE -0.009 0.010 -0.970 0.335
GDPZ7H& -0.003 0.001 -1.731 0.087
duml 0.046 0.033 1.420 0.159
dum? 0.091 0.014 6.303 0.000
dum3 0.055 0.010 5.629 0.000
dum4 0.040 0.029 1.390 0.168
dumb 0.076 0.019 3.946 0.000
dumb6 0.033 0.026 1.269 0.208
dum? 0.037 0.068 0.547 0.586
dumg 0.089 0.041 2.186 0.031
dum9 0.027 0.023 1.138 0.258
duml0 0.018 0.067 0.263 0.793

R2:0.752, F-value=17.628, p—value=0.000

duml: 22 5%, ¥, dum2:d -+ 2 71, dum3: 54 Fol |

SHAIE, dumbSiH =4 FEAE, dumbEEAE | dum7AARE, A
Az, dum8: 71 Al 2 717 247]7], dum9: -4»0 B4 9 ofokE Al
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