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An Analysis on the Determinants of Labor Demand
in Korean Construction Industry

TAE-HEE LEE

Department of Economy and Industry

Graduate School of Korea Maritime and Ocean University

Abstract

A lot of articles has pointed that recent polarization in Korean society is
mainly attributed to wage discrepancy in labor market which contributes to
income discrepancy between laborers and that it is quite related with
segmentation of labor market. This kind of phenomenon has been

expanded since Korean economic crisis which happened in 1998.

Under this social background, this thesis aims to empirically analyze the
determinants of labor demand in Korean construction industry, based on
the human capital theory and the segmented labor market theory. First it
was examined whether the labor market in Korean construction industry is
substantially segmented. It is founded that due to the unique labor market
structure of construction industry, such as subcontracting system in
working, complexity of products, space-centered working system, the
tendency of segmentation in labor market of the industry is more
reinforced than that in other manufacturing industry, in terms of institution
and market structure through the date issued by the National Statistical

Office, Korea Construction Association.

- viii -
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Second, based on these findings, I set up the model which is designed to
make analysis of how and by which factors labor demands is determined
in each segmented labor market. To do this, three factor-Cobb-Douglas
production function which consists of capital, labor I(low-educated labor,
unskilled labor and labor I, Q=AK“L°E", is used. Labor I means labor
demand from external labor market while labor II means that from internal
labor market. The estimation equations which can make it possible to
estimate the determinants of labor demand in each segmented labor
market were derived by applying cost-minimizing principle to this
production function, with the results that the labor demands in each labor
market are determined by relative production factor price between three
factors, the quantity of production and technical progress. The derived

estimation equations are as follows.

Py Py

InL = o +a1In(—) +oz2]n(—)+oz3InQ+ ot +u,
P, Py
Py P

InE = B+ B, In(—=) + B,In(==) + 3,InQ+ Bt +u,
Py Py

Based on the above estimation equations, in terms of estimation method was
SUR(seemingly unrelated regression) method used, because ORS(ordinary least
square) that assumes independent and identical disturbance terms cannot cover
the simultaneous equation system with auto-correlated disturbance term.

The purport of the estimation results are as follows.

First, the labor demand of low-educated laborer in the whole labor market is
not affected by the relative price of any production factor, while the quantity
of production and technical progress have a positive effect on labor demand.
But the substitutive relation between male and female laborers was founded

Second, the labor demand of high-educated laborer in the whole labor

market was increased only when technical progress takes place. Male laborers

_iX_
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with high education year increase with increment of production quantity and

technical progress while female laborers with high-education year increase
: : o Py . :
when the relative price of capltal(P—I‘) in terms of the price of
E

high-educated labor rise.

The labor demand of unskilled laborers increases when the relative price of

the skilled 1aborer(%)rises. The rise of relative skilled laborer and technical
L1

progress increases labor demand of male unskilled laborer while female
laborers are not affected by any factors.

Fourth, only technical progress increases employment of skilled laborers.
The same results appear in case of male and female laborers. But it has a
larger effect on female skilled laborers than male skilled ones.

Fifth, technical progress decreases the labor demand of irregular laborers

Sixth, technical progress increases the labor demand of regular laborers and

technical employees.

) increases female labor demand.

Seventh, the relative price of capital( Iff"
L3

The labor demand of high-educated female laborers are the same case, while
that of low-educated female labores are not affected by any factors.

Eighth, technical progress increases labor demand of male labores. The
labor demand of high-educated male laborers are the same case, while that
of low-educated male labores are increased by increment of production
quantity.

Based on these findings, two things can be shown as implication of policy.

First, the clearest result is that technical progress causes the unemployment
of irregular laborers.

Second, it is found that there are generally the substitutive relation
between two labors and the complimentary relation between physical capital

and two labors. Therefore, government should prepare the Ilabor policy
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considering this point.

Key words: Construction Industry, Labor Demand, Segmented Labor Market,
Wage Discrepancy, Technical Progress, SUR(Seemingly Unrelated
Regression) Method.
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T 2007 2008 2009 2010 2011 2012 | 2013 | 2014 | 2015

Al 128 120 119 103 111 102] 91.3 107 158
:‘i— =% 19.2 -6.1 -1.1 -13 7.2 -9 -10] 17.7 47
g s 91.7 78.8 64.6 61.8 71.9 65.8] 61.4| 74.7 113
- EX 36.2 41.3 54.1 41.4 38.8 35.7] 29.9| 32.7 45.5
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2007 57,549 12,842 36,422 5,478 2,807 7,173
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2010 60,588 11,956 38,426 6,151 4,055 4,906
2011 60,299 11,545 38,100 6,330 4,324 5,005
2012 59,868 11,304 37,605 6,463 4,496 5,214
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2015 61,340 11,220 37,899 7,062 5,159 6,501
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& BT 2 A717F velsiel, sHAIRE Al 559171 Al7191 2008
Atin] 8 24%7F 9 253299 wiE S BT 2010l = v
o TAEFA T 1 o] ERE = ovkel AFS Hola k. 20154
=

FH08Ye) BEuE e 32029 W oo,

(9 x)
as [ wz [zaw ]| a2 [zee| UF |se| V0 |5
1993 74.22 150.35 20.93 42.40
1994 89.46 20.53 170.53 13.42 24.33 16.25 46.38 9.40
1995 112.91 26.22 206.00 20.80 30.71 26.22 56.03 20.80
1996 156.30 38.43 271.78 31.93 40.01 30.29 69.58 24.17
1997 181.68 16.23 302.48 11.29 37.61 -6.01 62.61] -10.01
1998 184.05 1.31 285.02 -5.77 39.76 5.71 61.56 -1.68
1999 175.21 -4.80 269.14 -5.97 9.81| -75.32 15.07| -75.52
2000 157.53 -10.09 236.63|1 -12.08 20.16 ] 105.50 30.291 100.96
2001 164.31 4.30 237.17 0.23 18.57 =7.92 26.80] -11.52
2002 180.17 9.66 253.08 6.71 22.52 21.30 31.63 18.04
2003 160.66 -10.83 218.001 -13.86 26.99 19.84 36.62 15.77
2004 176.19 9.67 230.79 5.87 28.54 5.75 37.39 2.09
2005 186.44 5.82 237.68 2.98 29.27 2.55 37.32 -0.20
2006 190.39 2.12 237.39 -0.12 30.08 2.77 37.51 0.51
2007 204.09 7.19 248.18 4.54 35.92 19.41 43.68 16.46
2008 253.27 24.10 294.23 18.56 36.22 0.83 42.07 -3.67
2009 266.76 5.33 301.59 2.50 34.41 -4.98 38.91 -7.53
2010 255.77 -4.12 280.91 -6.86 34.53 0.34 37.92 -2.53
2011 276.51 8.11 291.93 3.92 34.29 -0.70 36.20 -4.54
2012 296.44 7.21 306.27 4.91 43.28 26.23 44.72 23.53
2013 318.04 7.29 324.37 5.91 31.80| -26.52 32.441 -27.46
2014 324.67 2.09 326.97 0.80 37.34 17.40 37.60 15.92
2015 320.19 -1.38 320.19 -2.07 40.34 8.05 40.34 7.30
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D uEPAAE 4.58%, A-HE=AA 4.66%, NZHAF 4.77%= oF 4.6%)
A 4.9%7 4] whd QIAE Fow FHHET).
<# 3-10> HA 2 st g Eele

(- L)
we | wx |G| we [FET [aes [PEF | @ [FEF
1993 11,440 11,232 11,913 15,669
19944 11,940 4.37 12,409 10.48 13,259 11.29 17,032 8.70
1995 13,341 11.73 13,588 9.51 14,174 6.90 19,494 14.46
199614 16,971 27.21 14,808 8.98 14,805 4.45 20,628 39.73
1997d 19,633 15.69 17,220 16.29 16,801 13.48 22,764 10.36
19983 18,290 -6.84 16,563 -3.82 16,651 -0.89 21,759 =-4.42
1999 15,055 -17.69 14,986 -9.52 15,350 -7.81 21,467 -1.34
20003 16,356 8.64 17,083 13.99 16,773 9.27 23,381 8.91
2001 18,396 12.48 17,556 2.77 17,616 5.03 25,306 8.23
200213 18,099 -1.62 19,212 9.43 17,530 -0.49 25,056 -0.99
20033 18,029 -0.38 20,113 4.69 20,103 14.68 27,163 8.41
20043 17,828 -1.12 21,393 6.37 20,923 4.08 29,427 8.33
2005 19,391 8.77 21,542 0.69 20,794 -0.62 31,793 8.04
20063 22,812 17.64 21,891 1.62 22,781 9.56 33,418 5.11
20073 20,881 -8.46 21,814 =0, 20 24,186 17 33,832 1.24
20083 21,875 4.76 25,278 15.88 26,767 10.67 36,087 6.67
2009 24,854 13.62 24,620 -2.60 27,147 1.42 35,771 -0.88
20103 21,954 -11.67 25,798 4.79 27,312 0.61 37,494 4.82
2011 25,503 16.16 25,534 =107 28,090 2.85 40,990 9.32
20121 26,036 2.09 25,546 0.05 28,565 1.69 41,268 0.68
2013y 23,459 -9.90 27,604 8.06 29,777 4.24 42,701 3.47
20143 28,038 19.52 29,210 5.82 31,766 6.68 44,417 4.02
20153 29,131 3.90 28,793 -1.43 31,522 -0.77 43,493 -2.08
SR 17,692 2.55| 17,561 2.56| 19,609 2.65 27,824 2.78
A5 154.7% 4.85 156.4% 4.58 164 .6% 4.66 177 .6% 4.77
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Hools AddE2 g =FAe] AAddTH Z F9o| olE THASIT. 59
19981 o]9ke]7] ol %, SR FE917] ol 9 20134 AEAY7F EFe] H
7] A7A, ol&nk A7 AZE A FF, uEY AEdE du2 uE
o wlaste] oA eR & Fo) Fdw fHavh ol FA AT
<E 3-11> AAAY e Akle
(e 4)
EE S T 7 S I IS B I s
1993 23,173 22,752 24,132 31,740
1994 22,759 -1.78 23,654 3.97 25,275 4.73 32,467 2.29
1995 24,339 6.94 24,792 4.81 25,860 2.31 35,566 9.55
1996 29,509 21.24 25,749 3.86 25,743 -0.45 35,868 0.85
1997 32,688 10.77 28,671 11.35 27,972 8.66 37,901 5.67
1998 28,324 -13.35 25,649 -10.54 25,785 -7.82 33,695| -11.10
1999 23,125 -18.35 23,020 -10.25 23,579 -8.56 32,976 -2.13
2000 24,569 6.24 25,661 11.47 25,195 6.85 35,121 51
2001 26,554 8.08 25,341 -1.25 25,427 0.92 36,527 4.00
2002 25,422 -4.26 26,986 6.49 24,623 -3.16 35,194 -3.65
2003 24,465 —Swieh- 27,292 1.13 27,279 10.79 36,859 73
2004 23,353 -4.54 28,023 2.68 27,408 0.47 38,547 58
2005 24,720 5.85 27,461 -2.01 26,508 =3.28 40,529 5.14
2006 28,443 15.06 27,295 -0.61 28,405 7.16 41,668 2.81
2007 25,392 -10.73 26,526 | =2.82 29,411 .54 41,141 -1.27
2008 25,412 0.08 29,366 | 10.71 31,096 5.73 41,923 1.90
2009 28,099 10.57 27,835 =5.21 30,692 -1.30 40,441 -3.54
2010 24,112 -14.19 28,334 1.79 29,997 -2.26 41,179 1.82
2011 26,925 11.67 26,958 -4.86 29,656 -1.13 43,276 5.09
2012 26,899 -0.10 26,394 -2.10 29,513 -0.48 42,637 -1.48
2013 23,926 -11.05 28,153 6.67 30,370 2.90 43,551 2.14
2014 28,237 18.02 29,416 4.49 31,991 5.34 44,731 2.71
2015 29,131 3.17 28,793 -2.12 31,522 -1.46 43,493 -2.77
13 5,959 1.26 6,041 1.27 7,390 1.31 11,753 _1.37
AdE 25.7% 1.60 26.6% 1.26 30.6% 1.34 37.0% 1.54
Z
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Fokdm, WEAFY MEAnt (newEr, 18uE 22
Ag vhgo 19939 20154744 9] 4hql, ste, 1%, AW
A BARE o] &3St
(3) 3EE dFAFA
D g3 dF =4
<E 3-12> SFY7IE Az F
(9] HY /dzh
gx 3t Al w 2p o =
== IE == 1= == IE
19934 6,296 4,575 5,809 4,437 4,065 2,784
19943 7,186 4,307 5,730 3,987 4,394 3,028
19954 7,820 4,930 7,753 4,832 5,628 4,120
199613 9,294 6,014 9,139 6,353 4,671 3,896
19973 9,879 5,674 9,292 5,435 4,948 3,631
1998+ 6,657 3,982 5,871 3,639 4,728 3,406
19994 9,077 5,724 9,049 5,949 5,306 3,977
20003 11,048 6,679 11,057 6,763 6,959 4,094
20013 10,972 6,880 11,236 7,131 6,013 4,017
200213 11,492 8,358 11,618 8,724 7,211 4,438
20033 12,861 7,421 13,595 7,925 5,171 3,021
20043 12,954 5,457 130 ) 5,750 6,748 4,327
20053 12,351 8,093 12,362 8,439 8,968 5,063
200613 10,974 6,567 11,215 7,292 6,446 2,912
20073 12,168 7,908 12,616 8,280 4,937 4,174
20083 12,382 6,587 12,683 7,449 8,977 -47
20093 11,646 5,535 12,547 5,630 7,234 5,966
20103 10,540 6,490 10,658 6,460 6,081 5,043
2011 12,098 7,389 12,035 7,613 9,188 5,452
20121 11,455 6,300 11,372 6,244 9,357 5,680
2013y 10,737 6,484 11,112 7,092 8,633 4,312
20143 11,833 8,706 12,619 8,984 7,744 6,617
20153 11,475 7,333 11,889 7,569 9,391 7,091
AR AL m, A ds
F: 2008 o4 1= A9 4-51 AP A FHYF A SR U
AL FAFEH7] AR nER 44 ALLTAT} dZ JugoaH
BEelgel E A Row 2y
59) EAIH o] TEE An|A EVHA¢E 201098 10008 vt HE 20159 10002 &
o 4 A
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<1¥ 3-7>, <3F 3-13>3 o] 1993dH-E 2015 7FA| 9] AdF Aoyt Af
Sl S EHAbE 11,738- Yo 3], aEshu EPAte 14,1720 9
o7 3], AEWE ZAE= 19,5911 D07 2 .64, thetEPAE= 27,824
o= 2.8°) AsE Ao=w eyt st zto] 7A$- 14,239 d o= 3.14H),
st zte] 79 25,1501 Yo =2 %2.71&11 ol E g tr. 2015 A AEH A}
thu] z2EHx 5 HES 1.762 1stE A} o] AsEAu 76% o
o, A5 ASES AstE A= 6.2%, LEEAE 4.80 W Hy QdE Flow
ZALE R Feu EQAE 8.6%, LeEn EHPAE 6.1%, AU =R
4.7%, Wet EQA 4992 sl FAATE A Fet QGEC] M =2 A

<3E 3-13> HA =2 s Qe

(291 ¢)
= =7} Ean =7} =7} =7} =7}k

=R Al e =z [Chg= = [She= =9 7 4" = [She= = |om=

9= g [w | TF L@ @ |2 Aw | TF [ [29EF W

1993 6,837 5,726 7,117 11,931 15,669 14,528

1994 7,870 15.1 5,363 6.3 8,623| 21.2 3,259 | 11.1| 17,0321 8.7 15,841 9.0

1995 8,319 7 5,769 7.6 8,914 3.4| 14,174 6.9 19,494114.5| 17,777112.2

1996 8,803 5.8 7,976 38.3 8,911 0.0 14,805| 4.5} 20,628 5.8| 18,541| 4.3

1997 11,885] 35.0| 10,426] 30.7| 12,105| 35.8| 16,801|13.5| 22,764]10.4| 20,304] 9.5

1998 12,908 8.6 12,477 19.7] 12,966| 7.1 16,651|-0.9| 21,759|-4.4] 19,695]-3.0

1999 8,990 1-30.3 6,463 |-48.2 9,411|-27.4| 15,350|-7.8| 21,467|-1.3| 19,264|-2.2

2000 10,165] 13.1 5,7471-11.1} 10,803} 14.8| 16,773} 9.3| 23,381| 8.9 20,797| 8.0

2001 10,546 3.7 7,781 35.4| 10,830 0.2| 17,616 5.0| 25,306| 8.2| 22,470| 8.0

2002 10,811 2.5 6,787(-12.8| 11,165 3.1| 17,530]|-0.5] 25,056|-1.0| 22,005|-2.1

2003 12,281 13.6 5,2051-23.3| 12,858 15.2| 20,103|14.7| 27,163| 8.4 24,448|11.1

2004 15,098 22.9 4,770 -8.3| 15,839 23.2| 20,923| 4.1] 29,427| 8.3| 26,009| 6.4

2005 12,594 |-16.6 7,413| 55.4| 13,563|-14.4| 20,794]1-0.6] 31,793| 8.0| 27,633| 6.2

2006 14,697 16.7| 12,100] 63.2] 15,182| 11.9]| 22,781| 9.6| 33,414| 5.1| 29,363]| 6.3

2007 13,728 -6.6 9,672(-20.1| 14,118 -7.0| 24,186] 6.2] 33,832| 1.2| 30,487| 3.8

2008 18,051 31.5| 10,005 3.4] 18,664| 32.2| 26,767|10.7| 36,087 6.7| 32,616] 7.0

2009 18,593 3.0] 13,050] 30.4] 18,949 1.5 27,147 1.4| 35,7711-0.9] 32,609 0.0

2010 18,898 1.6| 12,251 -6.1| 19,507 2.9| 27,312| 0.6| 37,493| 4.8 33,926 4.0

2011 17,962 -5.0| 13,849] 13.0] 18,223| -6.6] 28,090 2.8 40,990| 9.3] 36,682| 8.1

2012 19,144 6.6 14,967 8.1] 19,375 6.3 28,566 1.7| 41,268 0.7| 37,436| 2.1

2013 20,360 6.4 12,751|-14.8] 20,893| 7.8 29,777| 4.2| 42,701] 3.5]| 38,554] 3.0

2014 20,345 -0.1] 15,807 24.0| 20,568 -1.6| 31,766| 6.7| 44,418 4.0| 40,455| 4.9

2015 21,076 3.6| 17,465] 10.5] 21,289| 3.5] 31,522|-0.8| 43,493]|-2.1] 39,688]|-1.9

S1AFeM| 14,239 21| 11,738| 3.0 14,172| 3.0| 19,591| 2.6| 27,824| 2.8| 25,159| 2.7

ol AME | 208.3%| 6.2| 205.0%| 8.6| 199.1%| 6.1| 164.2%| 4.7| 177.6%| 4.9| 173.2%| 4.8
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o= A Y.

AEAH(FEA, nZAH agEACATdEA, gEAH) dFAA
1993 7,691 oA 201500 18,6120 Qo2 2 Axr} Holx ZAow =
AEATE, <T1" 3-7>0 A EEO] 98191 7] Al7]ol 19991 o] A sl xlo] o)
= 30% A AA HAFJY v szt ole 2 A sk atel| Blsio] 7HA
Zo] wlmseith. o] 3 1998 94:2%%’471 o]% AA7|gEel dFgd T4
Ao A A Agdgor WA EA oo mE Pn wE FRE
A& A8l At =sxES wol sagdly] wiEolvh. T3 A% FF
ol 7199 AFgE AnF F UdEF 719 FEAS Fola A4 AdE
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e W AxpEo] Hisn ek, o] A A
A A AR AT 0GR A o] A 9]

3) @A =52 #9E d=

<2¥ 3-8>3 <F 3-14>= dAUMNYPel FAlekE EAF msAke] o

S dEbd Zolth. AdAG Y AA F2aE FellA] Fabe} ofxbe] ulg-2 1993
W 88%, 12%<F 2015\ 90l= 86%<F 14%= 231 &<t FAk k_%x}ﬂ- 2% 714 A
oz yeEt. A6 gUHl e 7] wErt gl

WA g Ake] st §le el gl 1993Lﬂoﬂb T EA7F 12,056
AL 3.03u0]3 AFAE 14,1170 2,784, AEd) EAAE 20,640
A7 2,640, tHEARE 20,2607 917 2820 =AM 1M E FEATE ERA
RF Qg E e dEAE 7 A dERRteE. 19933 20151 #He) A A&
19939 JE7IEoR JGES AMdsd $F, 1, dEuEd dE 95
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<E 31> W A S dF

ae [ 2e [TF [ as (30 laee |TF [oe |59 | 22 |0 [eae| 30

19939 | 5,943 7,952 12,548 16,061 7,493 15,037

19943 | 5,581| -3.62| 9,804 18.52| 13,895] 13.47( 17,363| 13.02| 8,698| 12.05| 16,313| 12.76
1995 | 6,157 5.76| 10,102 2.97| 14,891 9.96( 19,911| 25.48| 9,253 5.55| 18,358| 20.45
19963 | 8,123] 19.66| 9,760 -3.42| 15,736 8.45( 21,086| 11.76| 9,541 2.87| 19,298| 9.40
19973 | 10,532| 24.10| 13,293 35.33] 18,014 | 22.78| 23,294| 22.08| 12,873| 33.32| 21,275| 19.77
1998 | 12,831] 22.98| 14,376 10.83| 17,638 -3.76| 22,380| -9.15| 14,168| 12.96| 20,556| -7.19
19999 | 6,921]-59.09| 10,113[-42.63| 16,509 |-11.28| 22,030| -3.50| 9,625|-45.43| 20,198| -3.58
2000 | 6,124 -7.97| 11,663| 15.50| 18,299 17.90| 24,035| 20.06| 10,911 12.86| 21,990| 17.92
2001 | 8,158 20.34| 11,837| 1.74|18,927| 6.28] 26,109| 20.74| 11,464 5.53| 23,634] 16.43
2002 | 6,932(-12.26| 11,622| -2.14| 18,924 -0.03| 26,247 1.38| 11,207 -2.57| 23,447| -1.87
2003 d | 5,100(-18.32| 13,086| 14.64| 21,676 27.52| 28,254 20.07| 12,455 12.48| 25,877| 24.30
2004d | 4,733 -3.67| 16,536| 34.50|22,670| 9.94| 30,806 25.52| 15,715 32.60| 27,761| 18.84
2005 | 7,681 29.48| 13,763 |-27.74| 22,247 -4.23| 33,202| 23.96| 12,783(-29.33| 29,427| 16.66
2006d | 12,851 51.70| 15,269| 15.06| 24,324 20.77| 35,112 19.10| 15,097 | 23.14| 31,294| 18.67
2007d | 8,658(-41.94| 14,272] =9.97| 26,383 20.59| 35,564 | 4.52] 13,801(-12.96| 32,654 13.60
2008 | 11,033 23.75| 18,737| 44.66| 28,126 | 17.43| 37,651 | 20.87| 18,254 | 44.54| 34,197 15.43
20094 | 13,591 25.58 | 19,824| 10.87| 28,701 | 5.74| 37,245| -4.06] 19,454 12.00| 34,210 0.13
2010 | 12,564 [-10.26 | 20,196| 3.71|28,866| 1.65| 39,300 20.55| 19,615 1.60| 35,770 15.60
2011 | 14,727 21.63| 18,842|-13.53|29,555| 6.90| 42,833 35.84| 18,594 [-10.21| 38,620 28.50
2012 [ 15,920 11.93| 19,950| 11.08| 30,014 | 4.59| 42,975| 0.91| 19,744 11.50| 39,275| 6.56
2013 | 13,720(-22.01| 21,392| 14.42| 31,103 | 10.89| 44,503 15.29| 20,903 | 11.59| 40,276 10.01
2014d | 15,573 18.53| 21,464| 0.72] 33,861 27.59| 46,572 20.69| 21,168 2.65| 42,800| 25.24
20154 [ 17,999 24.26 | 22,069| 6.05| 33,188 -6.73| 45,329(-12.43| 21,831 6.63| 41,614]|-11.86
ogen 12,056 3.03] 14,117] 2.78]20,640] 2.64] 29,260] 2.82| 14,338] 2.91| 26,577| 2.77
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<% 3-15> oA} wEAF sHEE A
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s (22 [ 59 [ 22 |30 |22 |58 |92 | B2 Rz
1993 | 2,001 3,666 6,291 7,792 3,555 7,067

1994 | 2,246 2.45| 4,168]| 5.02| 7,415|11.24| 9,536| 17.45| 4,003| 4.43( 8,44013.73
199511 | 1,602| -6.44| 4,717| 5.49| 8,531|11.16] 12,469| 29.32| 4,459| 4.56( 10,540 [21.01
199611 | 3,601 19.99| 5,181 4.64| 9,452 9.21|12,239| -2.29| 5,146| 6.87| 10,525}0.15
1997d| 5,117| 15.16| 6,576] 13.95] 10,578 |11.26| 12,824 5.85| 6,552| 14.06( 11,266 7.41
19981 | 5,848 7.30| 6,438] -1.38]10,186]-3.92| 11,811|-10.13| 6,416] -1.36| 10,829 |-4.37
1999 | 3,163]|-26.84| 6,417 -0.20| 9,739|-4.47| 12,732 9.21| 6,102| -3.14| 10,892 0.64
20009 | 2,672 -4.91| 6,914 4.97| 10,522| 7.83| 14,483 17.56| 6,574 4.72] 11,920 |10.27
20019 | 4,984 23.12| 6,716 -1.99| 10,920 3.98| 14,835| 3.46| 6,614 0.40| 12,591| 6.71
20029 | 4,838 -1.46| 8,727 20.12| 11,330| 4.10| 14,418 -4.17| 8,583 19.68| 12,706 1.16
20039 | 6,241 14.02| 11,413 26.86| 13,554 [22.24| 18,319 39.01| 11,145 25.63] 15,82131.15
2004 | 5,096 [-11.45| 11,468 0.54| 14,413| 8.59| 18,713| 3.94| 11,146| 0.01] 16,327 5.05
20059 | 5,307 2.12| 12,297 8.30|15,724(13.12 19,234 5.20| 11,358 | 2.12|17,222| 8.95
200613 | 5,724 4.17| 14,621 23.24] 16,895|11.71| 19,666] 4.32| 14,127 27.69| 18,176] 9.54
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9,720 33.65| 12,717|-53.61| 18,870 0.49| 24,432 10.87
2010 | 11,063 | 13.43| 14,418 17.01) 19,482 6.12|24,212] -2.20
2011 | 8,156(-29.08 | 14,529 1.11]20,661|11.79|25,635| 14.23
20123 | 9,630 14.74| 15,503 | 9.73] 21,991(13.31| 27,966| 23.31
20139 | 7,763 |-18.67| 17,760 22.57| 22,128 | 1.37|30,196| 22.31
20143 | 18,511(107.48 | 15,283 |-24.76] 23,930|18.02| 31,959| 17.63
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A 222 (d4) Iz 222 (HY) Az Z2ZA(AL)
He =T =T =T =T =T =T
2~ O 2~ O 2~ O 2~ O 2~ O 2~ O
vl e (%) =9 (%) vl & dd (%‘):' =9 (%‘):' vl e (%‘iY =9 (%)
1993 9,474 16,783 10,393 17,348 296 9,023
19943 | 10,546 10.72 17,751 9.68| 11,569 11.76] 18,361 10.13 902| 6.06| 9,817 7.93

1995 | 11,148 6.02]19,663 19.13| 12,101 5.32| 20,498 21.36 786| 8.83]11,976] 21.59

12,547] 13.99 | 22,167 25.04 ] 13,397 ] 12.96 | 23,058 | 25.60 ,8031 10.17| 12,153 1.77

199614
199733 | 14,005 14.58 | 23,708 | 15.41| 15,320 19.24 | 24,596 [ 15.39 271 13,3391 11.86

1998\ | 14,446 4.41]22,052-16.57| 15,770 4.50| 22,831 |-17.66 ,3111 -4.19( 12,483 -8.56

1999\ | 12,657 |-17.89 | 22,215 1.64| 13,463 [-23.07| 23,176 3.46 426| 1.15]13,587] 11.03

20006 [13,826| 11.70 | 24,814 25.98| 14,907 | 14.44] 25,985 28.09 249| 8.23]14,821] 12.34
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7557}§ﬂ Zifghﬁi l£.9114:

<& 3-17> AFE A=

(k9] 29)
=7 =7} =71 A E3an =7}
= o]}\z_]l [Sla= == [Sla= 7/\1_] [Sla= 2 [Sla= }\uz_]l [Sla=
de= [ | )" [719F | g [1E9 | g |n2x |@ || @
1994 11,236 12,787 17,346 16,182 15,993

1995 12,024 7.88| 14,741 19.54| 20,670| 33.25| 18,923| 27.41| 19,001| 30.08
1996 13,411) 13.88| 15,835 10.94| 19,662(-10.08| 18,655 -2.68| 18,350| -6.51
1997 15,876 24.65| 17,613 17.78| 22,095| 24.32| 21,066| 24.11| 20,028| 16.78
1998 14,705]|-11.71| 15,643[-19.70| 20,448(-16.47| 19,343|-17.22| 18,439|-15.89
1999 15,589 8.84| 17,074 14.31| 22,263| 18.15| 21,082| 17.39| 21,827| 33.88
2000 16,540 9.51| 16,945 -1.30| 21,635| -6.27| 20,753| -3.29| 20,388|-14.39
2001 17,201 .61 16,947 0.02] 22,051| 4.16| 21,185 4.32| 19,845| -5.43
2002 16,531 -6.70 17,303| 3.57| 22,554| 5.03| 21,600| 4.15( 19,809| -0.36
2003 21,546 50.15] 17,913| 6.10( 20,777|-17.77| 20,382|-12.18| 20,031| 2.22
2004 20,920 -6.26] 17,862| -0.51| 22,543 17.66| 21,872] 14.90| 20,189 .58
2005 23,804 28.84| 19,347| 14.85( 24,936 23.94| 24,244] 23.72| 21,480| 12.91
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2009 21,302 (-20.42| 26,426| 8.14| 32,983| -2.31| 32,174| -0.38| 33,325| 6.01
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2011 22,446 10.22] 30,760] 25.70| 36,618 13.19} 35,969| 15.30| 37,567 33.31
2012 23,999 15.52| 34,824 40.64 | 41,225| 46.07| 40,551| 45.82| 43,902 63.35
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2015 29,866 | 23.12] 40,312] 19.63| 49,158 16.96| 48,133] 16.00| 50,739| 14.43
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(939D

wE | ana | GF | aws | OF [ s1en | §F | ava | §F
1994 14,952 12,042 15,785 12,083

1995 16,413 9.8 14,497 20.4 18,888 19.7| 14,412 19.3
1996 16,940 3.2 14,856 2.5 19,031 0.8 14,987 4.0
1997 18,232 7.6 15,648 5.3 20,362 7.0 15,515 3.5
1998 16,248 | -10.9 15,082 -3.6 17,787| -12.6| 15,592 0.5
1999 17,780 9.4 16,011 6.2 18,799 5.7 17,009 9.1
2000 18,103 1.8 16,311 1.9 17,656 -6.1| 16,795 -1.3
2001 17,981 -0.7 15,341 -5.9 18,248 3.4| 16,507 -1.7
2002 18,344 2.0 16,880 10.0 17,361 -4.9| 17,542 6.3
2003 21,511 17.3 16,011 -5.1 18,139 4.5 17,631 0.5
2004 22,073 2.6 17,308 8.1 19,538 7.7 18,593 5.5
2005 21,544 -2.4 17,503 1.1 20,015 2.4 19,044 2.4
2006 21,080 -2.2 18,178 3.9 21,001 4.9 20,116 5.6
2007 20,118| -4.6 18,188 0.1 21,678 3.2 20,977 4.3
2008 20,638 2.6 17,821 -2.0 22,028 1.6 21,608 3.0
2009 22,286 8.0 17,1271 -3.9 21,995 -0.1| 21,093 -2.4
2010 22,027 -1.2 17,614 2.8 22,186 0.9| 21,663 2.7
2011 22,869 3.8 18,502 570 22,858 3.0| 22,403 3.4
2012 24,222 5.9 20,887 12.9 24,965 9.2| 25,043 11.8
2013 25,594 5.7 22,426 7.4 27,392 9.7| 26,532 5.9
2014 27,385 7.0 23,482 4.7 27,520 0.5 28,158 6.1
2015 30,328 | 10.7 25,218 7.4 29,476 7.1 30,865 9.6
ool [ 15,376] 2.0] 13,176| 2.1 13,691 1.9 18,782 2.6
Q& 102 . 8% 3.6 109. 4% 3.8 86.7% 3.2| 155.4% 4.7
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b 2 5¢] SIS SRR RS RN
1993 7,493 15,037 3,555 7,067
1994 A 8,698 12.05 16,313 12.76 4,003 4.48 8,440 13.73
19954 9,253 5.55 18,358 20.45 4,459 4.56 10,540 21.01
199614 9,541 2.87 19,298 9.40 5,146 6.87 10,525 -0.15
1997 12,873 33.32 21,275 19.77 6,552 14.06 11,266 7.41
1998\ 14,168 12.96 20,556 =7.19 6,416 -1.36 10,829 -4.37
1999 9,625 -45.43 20,198 -3.58 6,102 -3.14 10,892 0.64
20003 10,911 12.86 21,990 17.92 6,574 4.72 11,920 10.27
2001 11,464 5.53 23,634 16.43 6,614 0.40 12,591 6.71
20023 11,207 -2.57 23,447 -1.87 8,583 19.68 12,706 1.16
2003 12,455 12.48 25,877 24.30 11,145 25.63 15,821 31.15
20043 15,715 32.60 27,761 18.84 11,146 0.01 16,327 5.05
2005 12,783 -29.33 29,427 16.66 11,358 2.12 17,222 8.95
20063 15,097 23.14 31,294 18.67 14,127 27.69 18,176 9.54
20073 13,801 -12.96 32,654 13.60 13,301 -8.26 17,995 -1.81
20083 18,254 44 .54 34,197 15.43 16,547 32.46 21,344 33.49
2009 19,454 12.00 34,210 0.13 12,513 -40.34 21,969 6.25
2010 19,615 1.60 35,770 15.60 13,954 14.41 22,192 2.23
20113 18,594 -10.21 38,620 28.50 14,173 2.19 23,499 13.07
20123 19,744 11.50 39,275 6.56 15,145 9.72 25,536 20.37
2013 20,903 11.59 40,276 10.01 16,992 18.47 27,321 17.85
20143 21,168 2.65 42,800 25.24 15,368 -16.24 28,790 14.69
2015 21,831 6.63 41,614 -11.86 16,153 7.85 28,821 0.31
21 4ol 14,338 2.91| 26,577 2.771 12,598 4.5 21,754 4.1
A& 191.4% 5.94 176. 8% 4.74 354 .4% 8.0 307.8% 6.9
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<iE 3-19> A SHE msAlg

(91 )
ae | sz |58 | 2e |50 [aee |50 [ e |58 [z |50 (eae |0
1993 | 27,769 109,973 35,998 82,509 137,742 118,507
1994 | 32,980| 18.8]109,902| -0.1| 43,155| 19.9| 93,533| 13.4|142,882| 3.7]136,688] 15.3
1995 | 27,654|-16.1|118,458| 7.8| 44,202 2.4 92,774] -0.8]146,112| 2.3]136,976] 0.2
1996 | 16,663]-39.7|128,119| 8.2| 52,585| 19.0| 94,136| 1.5]|144,782| -0.9|146,721| 7.1
1997 | 19,410| 16.5]|128,858| 0.6 63,080| 20.0[ 89,799| -4.6]148,268| 2.4|152,879] 4.2
1998 | 14,506|-25.3]|107,945(-16.2| 57,496 -8.9| 84,789| -5.6|122,451| -17.4]142,285] -6.9
1999 | 18,165| 25.2]109,044| 1.0| 55,477| -3.5[ 98,567| 16.2|127,209| 3.9|154,044| 8.3
2000 | 16,878| -7.1[116,867| 7.2| 64,360| 16.0]|100,244| 1.7[133,745| 5.1[164,604] 6.9
2001 | 11,260(-33.3(109,644| -6.2| 66,831 3.8|114,412| 14.1[120,904| -9.6[181,243] 10.1
2002 | 10,896 -3.2[123,967| 13.1| 87,245| 30.5]|127,940| 11.8 (134,863 11.5(|215,185| 18.7
2003 | 11,217 2.9(137,588| 11.0| 80,673| ~7.5]|129,124| 0.9[148,805| 10.3[209,797| -2.5
2004 | 9,697[-13.6[135,131| -1.8] 89,339] 10.7]132,939 0]144,828| -2.7[222,278] 5.9
2005 | 25,287[160.8 (135,210 0.1] 84,066] -5.9]138,225 0]160,497| 10.8[222,201] 0.0
2006 | 10,507 [-58.4[141,639]  4.8]100,049| 19.0]|162,560| 17.6|152,146| -5.2[262,600]| 18.1
2007 | 13,946 32.7[144,969| 2.4| 91,696| -8.3]|172,758| 6.3(158,915| 4.4|264,454| 0.7
2008 | 11,976(-14.1[157,255| 8.5[104,607] 14.1]176,255 0]169,231| 6.5[280,862] 6.2
2009 | 9,550(-20.3[148,548| =5.5]100,217| -4.2]173,107| -1.8[158,008| -6.6(273,324| -2.7
2010 | 12,639 32.3(137,784| -7.2]101,597| 1.4]188,389| 8.8|150,423| -4.9[289,986| 6.1
2011 | 9,771(-22.7(153,691| 11.5]104,485| 2.8]|208,414| 10.6[163,462| 8.7[312,809| 7.9
2012 | 8,150(-16.6|147,222| -4.2|104,740| 0.2|242,480| 16.3|155,372| -4.9[347,220] 11.0
2013 | 9,804 20.3(139,747| -5.1] 99,241| -5.3]210,038 |~13.4 {149,551 | -3.7[309,279|-10.9
2014 | 7,737|-21.1{157,337| 12.6] 99,957 0.7]|219,214| 4.4|165,074| 10.4[319,171] 3.2
2015 | 9,543 23.3[161,965| 2.9]|104,515| 4.6]|224,284| 2.3[171,508| 3.9[328,799] 3.0
7+ |-18,226 |-65.6% | 51,992 47.3% | 68,517 [190.3% [ 141,775 [171.8% | 33,766 | 24.5%|210,292 |177.5%
2219939 |10.8%| 42.9% 14.0% 32.2% 53.8% 46.2%

g (20159 | 1.9%] 32.4% 20.9% 44.8% 34.3% 65. 7%

AtR: 18EEH ZHEE

oT v

2) @A Ed =F AT
A AA mEA T g vEe 19939 &4 $7F 11.6%, LEA S
7} 39.2%, AENEA 7 14.3%, EZAF F7F 34.8%S 2A|EaL o). 2015
d JlFor FEA AEE 2.00, A=A HES 32.7%, AEYE v&
20.0%, WEAE 45.3%% YERSTE. o3 1993\ ¥ B &} wluEtH FEA
o

Hl &2 9.6% 74, AEXH &L 6.5% A4, et v&S 5.7% <7},
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2} HE2L 10.5% =7} Ao},

Asre g wshe o7 JrESke] Hlwshd 1993 A w=E27F 50.9%

olAE Zo] 2015\ 34.7%= FAEHUL, 19
65.3%% F7haldth. oL AL AN FaleE EEA

49.

s1eo]

1%o1] A1

A

23] FoASS HoErh. 199393 20159 3k Y S AOldSe F

[e] b |
o] 17,4599 A uEF:, s, WEL 77 51,458% 53,1144,

115,228 o] Z7}3819i ).

<3 3-20> @A Y w=FAF

(srgl: w)
ae | g2 |00 | ae |50 [eee |50 | we |50 [pae| N [Rae |0
1993 26,241 88,545 32,347 78,600 114,786 110,947
1994 30,822 17.5]| 86,869 -1.9138,920| 20.3} 89,576 14.0]117,691 2.50128,496]| 15.8
1995 25,298 -17.9| 92,334 6.3}39,221 0.8| 87,583 -2.2|117,632] -0.1]126,804| -1.3
1996 16,123 | -36.3(104,369| 13.0]44,797| 14.2| 89,260 1.91120,492 2.41134,057 5.7
1997 19,029 18.0(106,063 1.6|52,787| 17.8| 85,254 -4.51125,092 3.8(138,041 3.0
1998 13,772 -27.6| 88,766-16.3]149,882| -5.5| 79,805 -6.41102,538] -18.0]129,687| -6.1
1999 15,947 15.8| 88,344 -0.5]45,976| -7.8| 92,608| 16.0(104,291 1.71138,584 6.9
2000 15,033 -5.7| 95,706| &.3]51,726] 12.5| 93,369 0.81110,739 6.2 (145,095 4.7
2001 9,922 -34.0| 88,081 -8.0] 55,884 8.01106,259| 13.8| 98,003| -11.5]162,143| 11.7
2002 10,139 2.21104,393| 18.51 71,229 27.5]115,056 8.31114,532| 16.9(186,285| 14.9
2003 10,191 0.5]1118,805| 13.8165,053| -8.71114,941| -0.1]128,996| 12.6(179,994| -3.4
2004 8,710| -14.5(116,539| -1.9] 70,440 8.31117,781 2.51125,2491 -2.91188,221 4.6
2005 22,428 | 157.51116,780| 0.2|65,338| -7.2|124,282 5.51139,208| 11.1]189,620 0.7
2006 9,399 -58.1(122,783 5.1179,270| 21.3(144,692| 16.4(132,182| -5.0]223,962| 18.1
2007 11,391 21.2(124,337 1.3 71,451 -9.9]153,924 41135,728 71225,375 0.6
2008 9,346 | -18.0(139,739| 12.4]189,325| 25.0|156,988 2.01149,085 9.81246,313 9.3
2009 8,216| -12.1(130,252| -6.8]84,383| -5.5|153,189| -2.4|138,468| -7.11237,572| -3.5
2010 10,003 | 21.8(121,367| -6.8] 84,780 0.5(165,834 8.31131,370| -5.1]250,614 5.5
2011 8,465| -15.4 (131,621 &.4]87,270 2.91185,535 11.9(140,086 6.6(272,805 8.9
2012 6,915| -18.3 (128,179 -2.6]85,841| -1.6|214,906| 15.8|135,094| -3.6]300,747| 10.2
2013 8,209| 18.7(120,558 | -5.9]84,587| -1.5|183,578| -14.6 (128,767 -4.71268,165| -10.8
2014 7,120 -13.3|134,531| 11.6] 78,870 -6.8|186,888 1.81141,651| 10.0(265,758| -0.9
2015 8,692 22.1(140,003| 4.1]85,461 8.41193,828 3.71148,695 5.01279,289 5.1
S |-17,549 [-66.9% | 51,458 |58.1%| 53,114 [164.2% | 115,228 [146.6% | 33,909 | 29.5% | 168,342 |151.7%
222 19933 | 11.6% 39.2% 14.3% 34 . 8% 50. 9% 49.1%
H|-& 2015 | 2.0% 32.7% 20.0% 45 . 3% 34.7% 65.3%
A 1EEER Un
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wEAGT SR EAGY BAR QdFAA mERA] AFR Fo|y
7 W] WwEARY] 481G 2E 0oty mEFF T
b B AR R EA R fRE FEAYY )5 (YA
| w=#sEo 7t 2E g wet At 7]Eel#e] SUF or sh=d A
o AP} Lote wFPFoR /1N Qo] AUAYEL Aol
o] ol Awskslw ek
<E 321> ol W wERS
_ _ _ _ _ _ (9 ;é)
S e e e e N e T N
1993 | 1,528 21,428 3,651 3,909 22,956 7,560
1994 |2,158| 41.2]23,033| 7.5| 4,235| 16.0| 3,957| 1.2|25,191| 9.7| 8,192| 8.4
1995 | 2,356 9.2]26,124| 13.4| 4,981| 17.6| 5,191 31.2]|28,480| 13.1]10,172] 24.2
1996 | 540( -77.1]23,750| -9.1| 7,788| 56.4| 4,876| ~<6.1]24,290| -14.7]12,664] 24.5
1997 | 381| -29.4] 22,795 -4.0]10,293| 32.2| 4,545| -6.8]23,176| -4.6]14,838] 17.2
1998 | 734| 92.7]19,179{ -15.9| 7.614| -26.0| 4,984 9.7]19,913| -14.1]12,598] -15.1
1999 | 2,218 202.2]20,700] 7.9 9,501| 24.8| 5,959| 19.6]22,918| 15.1|15,460| 22.7
2000 | 1,845] -16.8] 21,161 2(12.634| 33.0| 6,875| 15.4(23,006] 0.4[19,509| 26.2
2001 | 1,338] -27.5]| 21,563 1.9010,947| =13.4| 8,153| 18.6[22,901| -0.5[19,100] -2.1
2002 | 757| -43.4] 19,574 -9.2|16,016| 46.3|12,884| 58.0[20,331| -11.2[28,900| 51.3
2003 | 1,026| 35.5|18,783| -4.0[15,620| -2.5}14,183| 10.1[19,809| -2.6[29.803| 3.1
2004 | 987| -3.8]|18,592| -1.0{18,899| 21.0|15,158| 6.9[19,579| -1.2[34,057| 14.3
2005 | 2,859] 189.7] 18,430 -0.9[18,728| -0.9)13,943| -8.0[21,280| 8.7[32.671| -4.1
2006 | 1,108] -61.2] 18,856 2.3[20,779| 11.0[17.868| 28.2[19,964| -6.2[38,647| 18.3
2007 | 2,555] 130.620,632| 9.4[20,245| -2.6[18,834| 5.4[23,187| 16.1[39,079] 1.1
2008 | 2,630| 2.9|17,516] -15.115,282| -24.5[ 19,267  2.3[20,146| -13.1[34,549| -11.6
2009 | 1,334] -49.3]18,296| 4.5[15.834| 3.6[19,918| 3.4[19.630| -2.6[35,752| 3.5
2010 | 2,636 97.6] 16,417 -10.3[16,817| 6.2[22,555| 13.2[19,053| -2.9[39,372| 10.1
2011 | 1,306] -50.5| 22,070 34.4(17,215| 2.4|22,879| 1.4|23.376| 22.7[40,004] 1.8
2012 | 1,235 -5.4]19,043] -13.7[18,899| 9.8[27,574| 20.5[20,278| -13.3[46,473| 15.9
2013 | 1,595 29.1/19,189| 0.8 14,654 -22.5[26,460| -4.0[20,784| 2.5[41,114|-11.5
2014 | 617| -61.3]22,806| 18.8|21,087| 43.9[32,326| 22.2|23,423| 12.7[53,413] 29.9
2015 | 851| 37.9]|21,962| -3.7[19,054| -9.6[30,456| -5.8[22,813| -2.6[49,510] -7.3
Z05 | -677]44.3%|  534| 2.5%|15,403[421.9% | 26,547 | 679.1%| -143| -0.6% | 41,950 |554.9%
a2 19939 | 5.0% 70. 2% 12.0% 12.8% 75.2% 24..8%
& bpo1sd | 1.2% 30. 4% 26.3% 42.1% 31.5% 68.5%
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olfrol7l% strt. olfl A¥e S wEH wEAg AoldAE o 5 9l
v}, S#E A9} nLExpae] ol 1993\l 64,1220 4 201539l 135,294
ol 1 5 @A FEAS] H[Fo] oF82%E UrERRth. HEdF <1¥ 3-16>¢ A
o o] Hat s A} mswate] xole FHT 20109S Vo E W A

(hel: o)
AA S22 (9] ") Al 222k oz 22}

1993\ | 58,282 122,404 47,780 114,089 10,502 8,315
199433 | 61,014| 4.7[142,770( 16.6] 50,001 4.6] 32,585| 16.2]11,013| 4.9]10,185] 22.5
199513 | 64,501| 5.7[150,557| 5.5| 52,941 5.9]135,857| 2.5| 1,560| 5.0]14,700| 44.3
199613 | 77,352] 19.9[127,895( -15.1] 65,600 23.9]117,499|-13.5| 11,752 1.7]10,396] -29.3
19973 | 71,459| -7.6[142,906 [ 11.7| 57,195 -12.8]131,692| 12.1] 14,264| 21.4|11,214| 7.9
1998\ | 55,116]-22.9[137,530 -3.8| 45,331 -20.7|127,238| -3.4| 9,785|-31.4]10,292| -8.2
1999\ | 66,097| 19.9(130,108| -5.4| 55,514 22.5]|117,072| -8.0]10,583| 8.2]13,036| 26.7
2000 | 82,415| 24.7|140,735] 8.2| 66,672| 20.1|125,963| 7.6] 15,743 48.8]14,772| 13.3
20019 | 65,166(-20.9 153,242 8.9| 53,706| -19.4137,281| 9.0 11,460(-27.2]|15,961| 8.0
2002 104,392 60.2 145,978 | =4.7| 85,895| 59.9[130,797 | -4.7| 18,497 61.4|15,181| -4.9
2003 | 92,089 (-11.8164,095] 12.4| 76,079| -11.4|147,421| 12.7]|16,010(-13.4]| 16,674 9.8
2004 | 90,215 -2.0|172,412] 5.1| 76,857 1.0|151,380| 2.7]13,358(-16.6]21,032| 26.1
20059 | 83,628 -7.3]171,546| -0.5| 68,564|-10.8153,831| 1.6]15,064( 12.8]17,715| -15.8
20063 106,722 27.6]186,105| 8.5 88,900| 29.7|164,223| 6.8]|17,822( 18.3]21,882| 23.5
20079 108,807 2.0]187,906] 1.0 89,147| 0.3]168,183| 2.4]|19,660( 10.3]|19,723| -9.9
2008 109,740 0.9]198,546| 5.7| 95,549| 7.2(179,304| 6.6 14,191(-27.8| 19,242 -2.4
20093 |116,043| 5.7]201,824| 1.7|100,715| 5.4]|177,492| -1.0] 15,328 8.0]24,332| 26.5
2010 102,762 |-11.4]224,105]| 11.0| 84,912 -15.7]200,338| 12.9] 17,850 16.5]23,767| -2.3
20119 |123,874| 20.5)226,913| 1.3|104,513| 23.1202,478| 1.1]19,361| 8.5]|24,435| 2.8
2012 |112,637| -9.1)255,716| 12.7| 94,461| -9.6]227,317| 12.3] 18,176 -6.1]28,399| 16.2
2013 |112,698| 0.1]228,318| -10.7| 97,755| 3.5(200,605(-11.8]14,943(-17.8] 27,713 -2.4
20143 112,080 -0.5]240,903| 5.5| 92,870 -5.0207,128| 3.3]|19,210( 28.6]33,775| 21.9
20151 |116,545| 4.0)251,839| 4.5/100,047| 7.7]219,443| 5.9]16,498(-14.1]32,396| -4.1
Z7+4 | 58,263 100%|129,435[105.7%| 52,267 [109.4% 105,354 |92.3% | 5,996 57.1% | 24,081 [289.6%
22 | 19939 |32.3% 67.7% 26. 4% 63.1% 5.8% 4.6%
HlE | 2015 [31.6% 68. 4% 27. 2% 59.6% 4.5% 8.8%
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4) AFE 18§

<GE 3-23>9F <F 3-17>4] HZo] AFE A HlE 1994 Q1A
2ol 69.1%, 71%5F 4.8%, 71=AF 14%, AFEZE 12.1%0 4 2015139 I A 2 o]
44 .29%7 25% A 7)SEL 4.9%% FAEIY 7]eA e 37.5%% 23.5%7F &
PRI ARFA S 13.4%% 1.3%7F SUFekdv. A S = sAa e 19939
3} wlaslA 20159 @A PAIF 192,393 A, V)5 E 4,489 A, V)&
b 97,9738 F7F, A4 6,261 0] S 7bst .

<#E 3-23> AFE =TAT

(9] 4)
il kil el Bl el i ol Bl ol Sl
1994 | 404,262 28,095 82,014 110,109 70,476
1995 | 409,171 1.2 35.,844| 27.6| 85,802 4.6 121,646 10.5| 80,792| 14.6
1996 | 392,781 -4.0| 39,645 10.6| 110,963| 29.3] 150,608 23.8| 83,530 3.4
1997 | 394,463 0.4 31.358| -20.9| 105,215| -5.2| 136,573 -9.3| 78,168| -6.4
1998 | 352,058| -10.8] 28,233| -10.0| 94,560 -10.1| 122,793| -10.1| 62,535| -20.0
1999 | 310,974| -11.7| 28,651 1.5 97,304 2.9) 125,955 =2.6| 64,421 3.0
2000 | 276,739 -11.0| 26,542 -7.4| 114,563 17.7| 141,105| 12.0| 56,469| -12.3
2001 | 274,984 -0.6| 24,510| -7.7| 119,955| 4.7 144,465 4| 58,031 2.8
2002 | 284,197 3.4| 28,014] 14.3] 126,182 2| 154,196 6.7| 65,072 12.1
2003 | 332,405 17.0| 23,985| -14.4| 150,085| 18.9| 174,070 12.9| 82,221| 26.4
2004 | 305,460 -8.1| 24,814 3.5| 148,301 -1.2| 173,115| -0.5| 83,563 1.6
2005 | 296,711 -2.9| 22,151| -10.7| 156,737 7| 178,888 3.3| 95,662 14.5
2006 | 316,213 6.6 21,056| -4.9| 156,676 0] 177,732 -0.6| 84,664| -11.5
2007 | 313,121 -1.0| 18,519| -12.0| 168,225  7.4| 186,744 5.1| 76,458| -9.7
2008 | 282,168 -9.9| 23,694| 27.9| 156,062 -7.2| 179,756 -3.7| 67,602| -11.6
2009 | 236,653| -16.1| 22,990| -3.0| 163,428 4.7 186,418| 3.7| 67,509 -0.1
2010 | 220,831 -6.7| 22,118| -3.8| 160,846| ~-1.6[ 182,964 -1.9| 64,315| -4.7
2011 | 203,687 -7.8| 21,155| -4.4| 169,776 5.6| 190,931| 4.4| 68,564| 6.6
2012 | 210,650 4| 21,156 0.0f 179,758  5.9] 200,914 5.2[ 69,066] 0.7
2013 | 225,157 6.9 22,617| 6.9 182,875 1.7| 205,492| 2.3| 64,885 -6.1
2014 | 209,988 -6.7| 21,197| -6.3| 186,513 2.0f 207,710] 1.1| 63,734| -1.8
2015 | 211,869 0.9| 23,606 11.4| 179,987 -3.5[ 203,593| -2.0| 64,215| 0.8
275 |-192,393 |-47.6% | -4,489|-16.0%| 97,973| 119.5%| 93,484 | 84.9%| -6,261| -8.9%
ez | 19939 69.1% 4.8% 14.0% 18.8% 12.1%
& 2015 | 44.2% 4.9% 37.5% 42.4% 13.4%
AR BAR AHE
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o] Hdeo] ezl Axzm HRITE ol EPE‘r Aol M arshy oA o]
A= e Ao Hdvh, Jy A meabse] ddatkdel FeETt =
ofxl Ak AN Ao A PN L 1%% B o ds] Rl 9
3 agpEo] EAttal Bojxit),

< 326> Y SeulE mEAS
) o 2R (7)) A == ()

T e [ 58 [aww [ 5F [ #wa [ o | aow | o
19934 22,956 7,560 114,786 110,947

1994 25,191 9.7 8,192 8.4 117,691 2.5 128,496 15.8
1995 28,480 13.1 10,172 24.21 117,632 -0.1 126,804 -1.3
199613 24,290 -14.7 12,664 24.51 120,492 2.4 134,057 5.7
1997d 23,176 -4.6 14,838 17.2| 125,092 3.8 138,041 3.0
1998'd 19,913 -14.1 12,598 -15.1| 102,538 -18.0 129,687 6.1
1999d 22,918 15.1 15,460 22.7] 104,291 1.7 138,584 6.9
20004 23,006 0.4 19,509 26.2| 110,739 6.2 145,095 4.7
20014 22,901 -0.5 19,100 -2/l 98,003 -11.5 162,143 11.7
2002 20,331 -11.2 28,900 51.3| 114,532 16.9 186,285 14.9
20034 19,809 206 29,803 3.1 128,996 12.6 179,994 -3.4
20043 19,579 D |7 34,057 14.3| 125,249 2.9 188,221 4.6
20054 21,289 8.7 32,671 -4.1] 139,208 11.1 189,620 0.7
2006 19,964 6.2 38,647 18.3] 132,182 -5.0 223,962 18.1
2007 23,187 16.1 39,079 1.1| 135,728 2.7 225,375 0.6
2008 20,146 -13.1 34,549 -11.6| 149,085 9.8 246,313 9.3
20094 19,630 -2.6 35,752 3.5 138,468 -7.1 237,571 -3.5
20104 19,053 -2.9 39,372 10.1| 131,370 -5.1 250,614 5.5
2011d 23,376 22.7 40,094 1.8| 140,086 6.6 272,805 8.9
2012 20,278 -13.3 46,473 15.9| 135,094 -3.6 300,747 10.2
20139 20,784 2.5 41,114 -11.5| 128,767 -4.7 268,165 -10.8
2014 23,423 12.7 53,413 29.91 141,651 10.0 265,758 -0.9
201549 22,813 -2.6 49,510 -7.3] 148,695 5.0 279,289 5.1
ST 33,909 29.5%| 168,342 151.7% -143 -0.6% 41,950 554.9%
<22 1993 50.9% 49.1% 75.2% 24 . 8%
] & 2015 34.7% 65.3% 31.5% 68 . 5%

_77_

Collection @ kmou



A 47 ASEY Y A

ARy AA

_7I=

A1A
A A A

H B M Mm T TN
= & o o _ =
oo B S ‘
W oo T4 E
oy O M 3 7 N =
oo o= l, ajo W
O o % O = o Y
;N £} "
Gow 3w o

e
T O il e b
- ar X o X
mﬁ - N ﬂ am 3
Jjo IN \ A n n . % .
N B m.m JH W o 2
o o. W do N N HM o mrL
o e ™ ) : m. T
S X ) w_m Hzﬁ%
~— ‘a \_L-m_uyo Et jo EO ‘Ol ‘.Iqh_v”
I 1 4 2o
Bo ~ ! G
How & W X

~ T T o TR N T o
I %o o omm - T do
. AR AR s 0 =0 o o o =
o . Mo ot T nw o N X
~ WAL mHE oo T
o A=y = N o
H . o) —~ =N o) Ay o

~ xn o L ~ & o
T o S 20 TNy

— 2 < e <

F e w% M [ m%wﬂaﬁe
T dSE T o TN oW

3

=

=

)-8 45}

L

L

a7 SlalA

7=P- f(K,L)— (PyK+ P,L)

=

=

=

=

(2)

Qs ol auis
- 78 -

o]
=<

L+P, E
54-9)o]

K+ P;-
A% K LA B

= Py
ANA Pie ARAZA,

Q

min C
ofgtr},

Collection @ kmou

64) ol&e] Aol FFolA FHEe] A= HEhdin.




4ol mE HH PA8E EFS 7 A8 L AR AA 87}
Ho| A5k olx AT
o

WA AR AH ngFe 433 ook F AR FAYI 4EsH0] I

Z—g,: QAK® "l LP. EY=P, (3)
AHEH v R s 1] A w1 o dud dA| g
6_Q— @, B—1, Y —
“E= pAK®. 10T p=P (4)
1o ALY =50 a3 dX|gn.
2Q o 8 y—1_
CS=qAK" LV TP (5)

Li=A4"! 76t(PK>%H+w (PE>a+g+w Qa+}3+'y (6)
— e B yat (s ‘ X /
PL PL
N y = ., —(a+8) 1
E*—Ail 7&((_)@_ (_)'y)*l ( )a+ﬁ+'y ( )a+ﬂ+'y QnHrHJrfy (7)
g g Py Pp

21(6)7 2J(7)oll oFhH =% 13 =19 =%
)]
2%

WA, A /Edne o 9Fe wa
O A(Ne 2agF FHE T oedt e H3FYIRYS FE
&+ 9

P, Py
K) +a2fn(

InL = a0+a1In( )+a3InQ+ oyt +u, (8)
P, Py
Py P,
InE = B, + B, In(—==) + ByIn(—= )+ﬁ3InQ+ﬁ4t+u (9)
Py Py
- 79 -

Collection @ kmou



A 2 A BAAE

AANA FARE 4

2.1

K

110
N
N

R

o Al 1993 1¥HE 20150 12¥€97+A] A4 A=

-
It

Al

j2s
—_

o

=2 A=

o

of &3 AME AAl S

ol
o

T

B!

—_
fife)

,mﬂ
)

giv

=
[}

A

CAARS

ol 3T
= it

A

e

=
It

ZF 121 o] A 32,00070

A 0wk (454

=EAh)

Z]
oS

v At

]
=

o},
2.2 888 559 JF

i

1993 A FH 20153714 2] AAdJ el 3893}

—_
110

N
il

;Oﬁ
Nfo
B

—_
110

AR 7oA 9

H

_80_

Collection @ kmou



1
S

o

1

19943 2-E]

i

S

=

b1

°©

g

SEEX

=
=
w4

[e)
=]

s
=

ol
=~

]
AL A

A

o

I

=
)

hi

=4

o

om ALALFN =

;(]
2y

Sh

AR,

o

=

1= o=z A

A
A, B AdA7]s=A27F A A

714
ZIEAe AAdeAre] A7

1

O~

o] A5 AHo] WA wehr] FHo| ot <

2.3 AFE dF R =5AF

ALy AR AR
20154714 2] =}

A -
(e}
2A

(e}

iy

ilin

N

A=A O aL

At

=
o

2

]_
. A 719 A

FHAA T et A=
- 8’] -

=i
=

Collection @ kmou

AR S 7H AZA

65) B A% (2015).

st AU

S



2.4 NFRo|AET FEHE

i

ool whel Ao 7hAA %7}

=

B=
fite]
14
oF
el
<

0

i

]_

—_—
fite]
O

L

o]

1A e

S

l

Yol thEol &

ol
=

R8s

# Ao AL 1 Ute] ol A&7

A g o

of upg} 1993\ dH-E 20153 7}A]

=3
=

fite]

)

,.EO

el

=0
5w

B3} A

5o

Els

boict.

fife)

2 98 AAZ A

&
)

of 7Iie] dAl= =

al7)

ox

B!

—_
110

wA
22|

)

)
=

2. 5w

g 1

ads1ge) At

=

]_

(o)
iy
"

/lg A

C RS BE SEe7) opd AR 2 SHHYY] Wt

&

7147149 ¢

§l.

"o

B
—_
110

&

]

o
A 7

=
525

mf &S 19939 HE 2015 7kA] =}

—_—

A

1% 23]

Z

==
K2

T
=
=

=
=

rjete] ALgste] A suels] Qduje
o X #Fol wekaivh,

AR Aqu 2ol gk 7ol 2HE o] 7hAe] )

3L
N

wE QujEst ol A n Hrhd hE 4

wkekol] o] 1009HUS 5% o] A& R oEwbo}

grepol] Slojzt ol Agnrh ehd slge

=
=

BEL

ol 717
ol

| AHEA RS W] AR Aol s ofof . 100wk A 71
of A= el ozt

3
£ FRUTY U 5 ARelof e,
wel7] o

HE oA Far1gelA ZIAE duld Aela,

oful wel ST Awe] AL 0.057F Ak,

g oju) 10089 AA| 7pAolr
719

A&k o]Zlo] o] Z|AZ}F Alwst

8

66) A2 et

_82_

Collection @ kmou



Az RANAES 48

S|
ax

il

3

&A%

==X

Fod

S

S

S

J

A
pl

Al

[e)

=

2.6 &R A} E7HAF
QH

]

so] 27
e

20154

P
T

H] 2HE-7HA]

<

19932 E] 20153744 2] =}

52

S 10002 A=A},
A 3A HT-HAH A

il
T
Tor

iy

TH

=i
=

) s Akek =t

A

_83_

o] 2} =

=i
=

Collection @ kmou

A wgte] v

A

S} oA wmEA 1

1}

)=



bt

S

i i
A o i o i o
m“ HiHiH
o | i e
= | M TITIT
o TR ez of i of iof o
A A A AR A od A
Ho Hoiodiodi of | o o Mo Pl i lo
L I R R e R el R e R IR R R B R ]
o I P ol R g Rl (2 0 I ool sl A
"y i Mo i o i o | o i o i o J Hii W[ Fmidnidnin idn
2 N IR LY ) R ) LTS g pEEN POV BN P o3 Pt
o e (TR ol o b T LT R A
GRiak FOSRVR N Eoliainad f-al Ko R CC R RO oy
1] R = S =
of iof {of o
ofiof iof AR AR AR od Al
IATATATAT&&Q_ o o ilo ipo iAo
&%%%%??? A &&&%&
e A TR b S o KO IR I A IR
Joiloile - T
H o oo T E W < WO 6o
e B R B T Pl ik o R R B
1 HididlT T o i X A E
=
= 5 2 i
# il Rl Rt R il il il
._oo,wxﬂ,ﬂ%d,ur,urﬂd,ur,ur = o ey
wﬁ T W JW T W JW " m_ o wu A
itz
Wﬁ% W OB | BB R e W 7o

1
s

N

| w5Ae W 2 ox wERE T

2] %

W o
=

g AerleA, vl

2]
=

TN

=2

s A

-0l

-
X

67) A, W=

_84_

Collection @ kmou



Tor

i

B
—_
110

il

i
[ap)

iy

4r
Mo

o

—

4+
s

iy

4r
Mo

oy
al7)
HJ

)

B
—_
fife)

O
~

i
A
=

i

b A3t

S

1=
A

o

bl

B
;Oﬁ

1
it

of Zlz7hEel w3k 7]

—_
110

TH

el
_roO

jgase)

)

gl
0

A

L3

PK]

K1

A

gl
Mo
NI

K1

PL2

A

7
e
G

L1

PKl

K1

A

K1

SallN

e}

=
=2

Aol A}
o)
=

il

(

i
Pl
o
B

oA

PK]

_85_

Collection @ kmou



3.2.1 Zd AE73

==
i)

o
i

] %) 25}

o
-

| A7 A o] FoH oz sobAH 7Y

H

= o

o]

=l

v 27}

]

ool uwe e

D, 924 =52 YA

Ay 4
=

o

T

o™ 71
7He] AAE=E A
3.2.2 Ad 9=714

=

3T

o
N

N

A AEAA o)

A

(e}
A

A= e 5

I

AR
5

o=
) N
a-

-
. .
2 =50+

5l
A=
JEpT.

=

=

7}

L

L

Fol AuEoz A
- 86 -

)7 1% W3}
o] AHE o2 dul} A H

]

o
=

w

A eE

I ERE R R I (NS =D N B
] 27 (

Arkaze] diizrAe] 1en sk o A

ojtt.

wlx
q
(e}

R

o|t}.
o7 A

Al

A

Collection @ kmou

kel
=

o7 A

68) thAIgEA



doke A

lo
=
_orL

O
H
—n
b
off
>
o3t
s
M
A
o
m
N
N
b
i
rlr
=
o
lo
=
rot
i)

o
o
>
©
>
=)
©

>
=2
T

ofy
o
[
o oF
o
1%
it}
ofy £
ox
[
i
B o

o
X
O
=2
H

RO
>
0%
R A A
oo ol XN K
ftlo
N
)
N

rlo
)
o ol
oY
B
2
A1 Hu
i
El
offt
-z
9

W
©,
N
MN
o
fru
BN
rok
<
u|
i
5L =
2
rlr
Al
=
to
ok
>
Y
iR
B
M
oS
&

A

=
e
12

(o]

o off o fb o

0%

2

ot

N

ke g

fru n

> F

op 1o o
it
u
12
o,
O
S,
l-']I
3
o
fr
By
1
e
1o,
=)
i)
A
19
o o
ox
N
o
ox

o,
|\
ol

Mo —
ok

>
>
)

9,

o
uba)
i)
R
M
10
N
e L
fo &
ope o N
o
>
ofN ]
OTVE l"_}l
o X
RN
H
g ﬂLO,l-'z H‘{
R
o,
_OL
=
—04 >0
<2
2 o
£ o
—‘E‘ l"_}l
N
LU
o T
s
to,

BN
>
kT
K
X
1o

RN &S AFgste] AEM Rk AmE Hgstel F
2 AHgea, oo &M ARAAEE ALgste] AVt

AHg 3,

o
[
iy ot
lo
i) (=
A
By
=3}

H

N
-~

[
ol
il
s

60) o AR 1Ugle) RGeSt AGE A%
oA PAAA AIGe st ARTE ARG FEsT Gl FA
293 FAAEE BEakn ArkhFARY A, 2015).

0) RAMAE AW % KBRS AA 2 @A AEA ARE T wE A
o E A AR, S, JA Se) PP GREIIE & A

2, Qgu), o4, ol% ¥ AWk A For oot Lol Welel weh

WP W 259, andgel A A fRom TRE 4 Ak A, GPRe FuAA 94

QoA B m) STRFAGP), Z D471 Bk AR BE HEYNES] A2

S Aoln, olel@ W Al Favlolst FEAGN0] RE TFHh BA, 253

WA A QAN B oul FUEARON), 5 DA77 Bk A BE HTAN

B A GG E AT AOE ol FIPIANE Favlols SRR (FE

Aol A GGG FAR 2ol TFHM, TALS AT BAHE 9T, A

. ol olfe] g ANBTE. A, &Y e DR/ B AE RE

HAEALES] Ao A ALA TYANE FAG Ao spetgieh, oA YALLEA ¥

s 9F. A, olah olgel FANNA & FANG Aad Tl FAsHAI,

2001)

fru

M

1

ols

ok

2

o)

(7
P
2 yE o
2

i e oﬁ
L Bl
Ll

2

>

i

ﬁ@

1

4112

_87_

Collection @ kmou



3.2.4 7&K

Vel eE 7R w ARdeH 7l H(capital saving technical
progress), =% 7|<Z K (labor saving technical progress)$t SHZ
Ve BE FEEY. o] =idAe A AA o' 37 FE7F FaE A

2] 2}

] =
FAEAG, aud A Ve mEAy JEx
]

Ho| W& w358 7S] M2 Fd @A (trade-of ) E A HIL Jdo=
2 1 7&EF R E 540990 WHae AKX &S oz FEHTE. o]d

A 44 FALN B

4.1. &9 A (Unit Root Test)

AR =513 =509 oo AAQNS FA3 Y] Ya] =42 (8)
A3 (9)2& 3] AEA st oF gttt o] A& gl o] =i 1993-20151d7HA]

2337kl AAQA RS AREstaL vk, 2¥H AAIEA R = O AA FAE
Z2t7] wiEel 2 FAE AARNES W AALAES kA (stationary) -
glafof vk, AAGARY e ATk WHeR 99T A (unit

root test)o] Wo] A% Q).

|l AALAE V,E U3 g AA F=HAE 7Hga st

Y,=pY, 1 +u (10)

A7 pE nFFoR o] golar, wiko] F7 FUdH Ay|dde] gl

StE4 afolt). o]y st B A V9 dSF5A = Y, Y €A-H[E(=p)T} A

A tollA e BE4 F4 T
2o

ul 2
AGAE Ve ©92S 2=t o8d AAGAEE 353 H (random walk)

Collection @ kmou



TH

=]

9
pl

ot

of wet AT takE ST

3}
=]

7}

=

[

w7h

-
st

Al (Trend) 2} 2 (Intercept)©]

=
T

AL,

}_O

23] 7 (spurious regression)®] A7} Ay
)

of ItfE A-g-SH
BA7L gl WAoo nhx

No

bt

S

FolrEe 105

9]

k!

7
%

(11)

A =™ p=10] H7] vl a

g54 A7 AAR RN A

A7}

1

s

7H=

|

G

2AmE 7ML adE SN S & A5 MR A"Y

s

PN
T

4.2 3% ZHA(Conintegration Test)
Al
AY, =(p—1)Y,_,+pu

AW A A DA
W A (1D o] H,

A e

s

5}

7t

el

_89_

AL A5 9] AHEs 7HA L

1

s

A

l

=]

%

=

Collection @ kmou

1



Ferh B2 % WAl

1

s

B

S

a4

el
o =

Sfal W

Hj A

[e)
BEE e .

=

3

E
=

714

O AE mm Armowc Ho mﬂﬂr =)

= ) ) ﬁo

neEhE VFe m X 2

[— ~ [ HT._ ) o 0 D

TEEH g, w Yy L 2w _

(eI Fo mor S o W =

™ w <I T S = o

7o Mo 0| ~ X0

o Lol B - =

R I S < N LT T R O

" W o o W o) £ o %0 %0 .

e -~ OL e A..:r 0 _ui N

BRI ol oF B % No T o N Ny

ﬂﬂﬁzoﬂﬂr.%mouh g " a w

Do W o P o= B 2 gl

% o = 7 X ~ ° S = o) w T

A= = oS AR W do &

0 OX ) —_ M N EO

DR SR P G

= ot r B3 LC ‘ﬂl o 5 j—

HT_ %T T X . = (a0 Ir_‘_ o N

O#E ﬂo ﬂ.ﬂ_ ﬁo HT_ %) 3 ,ul = MM S \ﬁ ﬂ.,OI
,UI H_T ~ | Ing o )
= H_m o = s M.W S o om o NG ) =)
. DAL B T L s N =r o X w
Maﬂn%_o}zo@ﬂ%mﬂ GO I e o
—T s Ty R ok ik R R
0 T 70 _ %)
FRINTE o e Sl w o Pl -

G e s 2 M
m° gl = oW B o ook &gy 9l A ) ol
%%Lﬂu%ﬁﬂﬂr.mﬂuw@ﬁu.i g o
R &Ko X0 = LN =i —
o on WX oo el Mo or o] Q 6y

Mo ®E - &1 W ) i ~ o}

N = Xa %E = ol & U oo oo ) o
%Mimﬂ X oo BEE g o= o Xy = &

e RN ook = X 7 5 &© "o 7]
mmmoﬁxﬂwwﬁﬁocﬂ%ﬂm_zf% = Mm
mo A R R S H T g W o T
S I S o . B RO
R IR R R B S NS R RN o T
T =g K OWO§ o W T . - xT
T o T o e 57 o %oy oo o Ho
i TR KT Z 9 W RN % RIS <

A

Hoz W

Al
&

2 b

4

1

<
=

3

=71

s

§% 23}

# 225 (Ordinary Least Squre; OLS)S AFg3kch. OLS
- 90 -
Collection @ kmou

[e]

=



T AF ol W I
_-U Jlo )
% ML i _&. ik %
& = B =B
i of "o
i.@zﬂ W RO B
T e N ogr ; —
o oy FE
(T = B
RN 0 N T
Mﬂlﬂuiﬁ mﬁﬂrme
—_ e e i
N poR
Z,UIA:.L :.L,LQIOL
1 R T "
‘,mmm.w.._O}wn_._oﬁ Aﬂ@ax
g E Y m 4y v oom
R < BT
B o B wo S o o
—_— —
ok B - o B
7eEAew rﬁoE
oz 2 = o 5
N = =
= W
G o ¥
o X o B Nr
ﬂﬂﬁ%ﬂﬂiﬁ oo -
=) H o mo
— ol o~ o XD
I O -
T oo =L o)
A -
N om W W
oE o P
o X e
= N T T = o
ooy N ok D R
YIS} I~
A
W h X 0 0 S
B = 5 w A =

Fo=A,

3 s
ofel el o= 2+

O

o

T
=55

]

A
AN

9]
ol ol

& d (covariance matrix)ol wk
+=
- 9’] -

171 o

°©

THA
g

=
T

[e)

=

Al
Ando$®} Zellner, 2010.

Q3 27 A

Collection @ kmou

71) Zellner(1962),



F OLSZ]
bl )
A7 el

9
pl

°©

'ZH

s

=

=

1

87 9

- AAY dHeolgZE d9S 7HA AL o

A AL (time series)

bt

, AEE AdERT

¢

SRR

%

10%(0.1) = A5

o

T

Al 5%

a3

_7I=

883 717ke] fo] gk

A1A
5.1 @9 AA A

S

N

my

5-1>0ll A <3t 5-4>7}4]

<

AL 9lof 10%e] v €l
D 3 g9 24 23

Ho

o] =

5-1>0)| A H

<E
el to] EA

_92_

Al ez ool

1

s

a7

S

o] H & Wao
Collection @ kmou

&



<& 51> @y wele A9 A
. ol e =
o =
W | BT SEerer [ ameler | ameler | wmolst | wEolst | el
Aoz | ez | dms | oz | ddz | oz
I -3.053924
(0.1411)
P & -0.700226 -2.510799
K| B, (0.9603) (0.3196)
L
P Py | -1.731974| -1.731974 | -1.775166 | -1.775166 -1.459505
K1 p, (0.7022) | (0.7022) | (0.6819) (0.6819) (0.8126)
Py -1.826349 | -2.001615
P, (0.6572) (0.5685)
L
-2.412615 -2.510163 | =3.247442 | -1.855762 | -1.755286
(0.3635) (0.3204) (0.1037) (0.6426) (0.6913)
P & =-2.772251(-0.530479 | -2.705827 | -2.62986 | -2.871453 | -3.017293
K1°p, (0.2207) | (0.9734) [ (0.2436) (0.2718) (0.1895) (0.1499)
E |P P | -1.579573]=1.560241 | -1.573375 | -1.551424 | -1.560059 | -1.56921
Kl p, (0.7680) | (0.7756) | (0.7705) (0.7791) (0.7757) (0.7721)
ﬁ -1.826349 | -2.001615
P, (0.6572) (0.5685)
E
=-3.131276
Q (0.1238)
) AT HAE L EAT. (WS pikE BA. pe 0.1
%) L A% w5re, B 2t k55a
THL A AE AT AT, KL e/ AR, 5 nste R/ A dE,
L L L
Do NgolAg/medE, T ggng/naEd, L AR/ naE AT
P, P, P,
QAR RANA,  t EAn
2) sd=d o992 2A 2%
< 5 HSURMT wEAZE BANS 6 FHA0) AL W55 ©
Ao EARE HRE & At BAATCG. w1 A welzol EAle
A gtk WA =F 1o A Al oR @]l EAsta v =E 1Y
w o] diEolAg o] HE W wElds Y] 8189 HE& WEde
- 93 -

Collection @ kmou



peieh.

°©

[e;
.0

B

S

A

=
L

EEEREEER

A

™ N [es]
I3 SH 0TS0
P o | Koo B | Y
X NS | b OO | o
B CN It ©N ok
[ ﬂ@ anw ﬂ@
!
Gy
— ©
o~ (o0} © (a2 (@)} e 0] N
a 22|23 |BS|2]S2 32|82 88
T — OH | aF | R || TR | Do | Reg [N R
N <f &0 ! © &0 ' N
s DO 0N | BRSO |RBR | B | BL [N
U st SR RS Rc Sl KA K Ricinl B p it
J = ) ) ) 7 )
q an\v = anw pdmw ﬂmw ;1@ ﬁmu\ T
P —
X
!
A
(@)} (@)} <t 3p) o~ (o) <
— oL = Bl e B <Pl i
: ™ o o — <+ > =
R HR|S2 o2 |dd | vl |[©B |2
T O b® [Qn e |80 | B |G
T SN [N | N | | oN
4n NE | HE | NEANE |G| HE [ E
| 5| 2 <| 8| k| 8
PT S se R al A
A — = = —
ST
el ~ PiP K
— —
N I I
A — =
No®! ~ Sy

p< 0.1

ATEE

3) AFE &= AR 2%

o
ﬂo

o)

Ho
N

o
ﬂo

o)

o
N

=y
ﬁa
o

)
ox

¢+

L

;OE

)
il
il

N

rJ
o

_94_

Collection @ kmou



195 il F8u8e) wE Aol BF welZe] EARAY. £ wE]
9T Ol BT W& WEE BeTel EASAL. W wEIYF o
vl tiEolAkE Wl Waret AARII7RA] el w@helto]l EAjshA] et
aa =EIYs Y] 5848 5 deiTo] A%
< 53 AT wsle 94 A
25 | a. |[28EA [ 1ER 5s A
25 C CRE CRE CRE CRE
9 -2.760774 -2.760774 -2.760774 -2.760774
(0.2257) (0.2257) (0.2257) (0.2257)
P Pr -2.687512 -2.687512 -2.687512 -2.687512
o £ P, (0.2506) (0.2506) (0.2506) (0.2506)
P Py -1.605224 1.605224 -1.605224 -1.605224
K1| b, (0.7559) (0.7559) (0.7559) (0.7559)
Py -3.019565 -2.998006 -2.626148 -2.726138
P, (0.1503) (0.1557) (0.2734) (0.2369)
E9 -2.868586 —2.26348 =2.709028 -2.460704
(0.1911) (0.4338) (0.2429) (0.3409)
P,
PK -
£E2
E2 |p Py -1.618243 -1.622449 -1.635543 -1.642652
Ki| B (0.7505) (0.7488) (0.7432) (0.7402)
Py -3.019565 -2.998006 -2.626148 -2.726138
Py (0.1503) (0.1557) (0.2734) (0.2369)
Q
F) e EAE G EAY. OFe pRhE EAT. p< 0.1
F) L2: 9AA w558, B2 7144 5 wE5a
TE Al A/ YA AT, L /AT, SN/ AN AT
L2 L2 L2
TE A A N A Y, N S/ EAEY R, T A AR D
E2 E2 E2
B RS AArEe), 1 A)eAn
4) A 9912 AR A%
<E 5t AME wEARE FAYS W SR AgE USRS e
o EAARE BET F = FAATIY. =l dAAeR Tl
- 95 -

Collection @ kmou



= o
o
] —

A

1
A

o

&1
=

b =

Els

pke

=
L

EEERERER

A

o

1

s

. <+~~~ s~~~
X | RN RS s =|Rw
._.._H‘_ 822824 49 o <t 24
NS>y 1 © [0 N5
A ©NIe N IeA A A IS
A ) . R .
H|E RIS N NEITENE
cy
o
N [es] © (a2 (@)}
| — ey NS |BRS
X R0 |AN PV olF oD o
™ el gy S8R (BT
dr © N5 00 N6 N e
A N NE|FE[—ES
<t (@)} Lo o~ © o~
NS IRo|L = ORL=
| &=~ i) © — ©
— (@)} N N — N
™ S (@) S Lo (=)
oo T =R e F =R ~RIE R
S =|s» |5 oS0 = <Llen
= 1 ) ) ) . )
- | ) : a ) %
SENA DN IR = N

p< 0.01

h=

-3.131276
=

(0.1238)

Al

ol A3 3|FEME vtz & o g7 o

hyA

EEE=T
?1}

-2.871453
(0.1895)
-1.560059
(0.7757)
=2.510163
(0.3204)
=2.705827
(0.2436)
—-1.573375
(0.7705)
Pk

AA

o] %

!

-2.438877
(0.3516)
-1.500339
(0.7982)
-2.272697
(0.4301)
-2.050511
(0.3924)
—2.895574
(0.1825)
-1.607111
(0.7568)
-2.272697
(0.4301)

¢+
G

Pii

Pii

PK
PKl
b 3
E3
PK
PKl
b 3

PLZ;

L3

PK
PK

PKI

sl o] EA415)

A
o

L3

TH

Ho

d
al7)

_96_

Collection @ kmou



5.2 FXHE AA 2

B = A ARESE MaEe] G dAAY YEE T 39S S
7o R oldd AAIEARE FHATHA A& Hg 73 A7 A
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. ol uwe} oA ALEE AAGARE 7HAL AAHEH FAHEFES vEF o
2 SIRFAHE AFEsth
D g=d 348 AA 279
<% 55> sEE FAE JA A7
s  Asgw  |[VPOUESE Fyolda) ) o7}
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2B mos (0.4899) | (0.8902) | (0.5153) | (0.5444) | (0.3762)
At most 3 | 6271312 | 3.29048 | 3.463967 | 4.191171 | 2.637658
03 (0.4266) | (0.8403) | (0.8174) | (0.7143) | (0.1044)

F)t Trace SAFIH, ( )k pite FAIRF p< 0.05:

F) L3 A%, nsd wEre, B30 2%d, 49
PK = PK] = PEZ;
FoARO A ARG YT, L FENGATAEYF, LA F A AREATY
L3 L3
P P, P;.
= K1 = L3 . = =
=K AR IRATAT, NS ANATAT, RS nAS AT
E3 =
Q: WANMAEHE QA E
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