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Abstract

The macro— and micro-level analysis of the effect
of housing conditions on fertility

This study aims to empirically investigate factors related to
housing that affect the birthrate of the regions and determine
how these factors influence individual decisions to have
children. The findings of this study is as follows. Both housing
sale and leasing prices by region have a significant negative
impact on its marriage rate and birthrate. The ratio of small
and medium-sized housings (less than 60n) and the proportion
of public rental housing have a significant positive impact on
its marriage rate, although there is no significant effect on its
birthrate. Furthermore, the decisions of newly married house-
hold to have children have been delayed if they have a higher
burden of housing cost and live in a smaller size of housing
(less than 15 pyeong). Meanwhile, their decision to have chil-
dren have not been delayed if they have their own housing,
which can further explain a statistically significance in terms of
additional birth on for those who already have children.
Accordingly, at both macro and micro levels, all these findings
indicate that an understanding of the linkage between the level
of housing prices and housing cost burdens can elucidate the

potential impact on childbirth.
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(B 4-1) = =222 F0|: 1970~20152
(9} I+ A 8 A

1970 9.2 1986 9.5 2002 6.3
1971 7.3 1987 9.4 2003 6.3
1972 7.3 1988 9.8 2004 6.4
1973 7.6 1989 9.7 2005 6.5
1974 7.5 1990 9.3 2006 6.8
1975 8.0 1991 9.6 2007 7.0
1976 8.0 1992 9.6 2008 6.6
1977 8.3 1993 9.0 2009 6.2
1978 9.3 1994 8.7 2010 6.5
1979 9.4 1995 8.7 2011 6.6
1980 10.6 1996 9.4 2012 6.5
1981 10.5 1997 8.4 2013 6.4
1982 9.9 1998 8.0 2014 6.0
1983 10.3 1999 7.6 2015 p) 5.9
1984 9.5 2000 7.0

1985 9.4 2001 6.7

120159 RIS AHA.




RIAY 7N BA: AEY X8 SMT ZE-SM 30

Z20& F0lE EH 1970~20159 A= 7|& %
10.67108 7P =& 3= Holal, ol Z¥kA<el st
UeH, 2014¥0ll= 6.07HA] stetslint. 20008 olFE HW
2000~20114¢ 52 20024 6.37, 20079 7.07, 20098 6.24,
20114 6.64%} go] 34 74—6 I 9lom, 20114 o]Fo& 2015
WEAEA) 5.90 274 AEH 0 & ZF4skal k.

20149 7]& A= 22R1E2 Hdo] 4,970 % 7Y
6.6 71 A Uehdth ZF A=) 2ER1E&2 A Hof met o]
7F Qlom, g, ZAh A7 AF9Y RERIEL tE Ao sl =11,
Hidol dd, 3, A& A9 28Q0E0] AHoE Ut &, 289

9] A A9HR1 £l

2010~20149 A= 28908 &

A&} FARRE S HolaL glom, A|Qof| we} A Z2 Z}o]7} 9l
AR P ERY] 2| Qof| A 2&R1E0] stttz A0 R LERd T

(O3 4-2] =8 Z==2018 F0[: 2010~20144

Alz¥ =2 018(201072014)
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60
60
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B
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B 4-2) N2 22018 F0[: 2010~20144
(- A+ A B¥F 2D

2010 2011 2012 2013 2014
= 6.5 6.6 6.5 6.4 6.0
ME 6.9 7.1 7.1 6.9 6.5
Rt 5.7 5.8 5.8 5.9 5.4
Ch 5.4 5.6 5.5 5.5 5.1
QI 6.4 6.6 6.5 6.4 6.0
aF 6.0 6.2 5.9 6.0 5.6
CH™ 6.3 6.5 6.5 6.3 6.0
b 6.9 6.9 7.0 7.0 6.6
47| 6.8 6.7 6.7 6.4 6.1
B 5.5 5.5 5.4 5.2 5.1
5= 6.0 6.2 6.0 6.0 5.6
e 6.4 6.4 6.4 6.2 59
= 5.7 5.6 5.4 53 5.0
e 5.5 5.4 5.2 53 4.9
a5 5.8 6.0 5.7 5.8 5.3
] 6.5 6.3 6.1 6.1 5.7
X 6.2 6.3 6.1 6.2 6.0

SO 8 2 AFoA EARES FAEARE WE AR S
/?}%3)(TFR: Total Fertility Rate)2 =7P8 &4H 25 1]
o E-85= 8 AR=E oy g o] B U FE 5 U B A
o= UrEMiU% A SARE(ASFR)9] S
TAEARE F015 BH 1970~2015¢ A=
W 454802 7MY w2 32 Holi, o]% A
31 9)eH, 2014¥l= 1.21%71A] o}%}oﬂq 20014 o]%oj
E4hg0] 5 BHESHY 1.1~1.3% $&of MEL Qo

3) WABNES AR ) ATFFEA ) AE/ATERAS D FHE ARES AT,
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B 4-3) H= gAEtE F0[: 1970~20154

(&91: %)

AE FAEME A" PASME A" FAEME
1970 4.53 1986 1.58 2002 1.17
1971 4.54 1987 1.53 2003 1.18
1972 4.12 1988 1.55 2004 1.15
1973 4.07 1989 1.56 2005 1.08
1974 3.77 1990 1.57 2006 1.12
1975 3.43 1991 1.71 2007 1.25
1976 3.00 1992 1.76 2008 1.19
1977 2.99 1993 1.65 2009 1.15
1978 2.64 1994 1.66 2010 1.23
1979 2.90 1995 1.63 2011 1.24
1980 2.82 1996 1.57 2012 1.30
1981 2.57 1997 1.52 2013 1.19
1982 2.39 1998 1.45 2014 1.21
1983 2.06 1999 1.41 2015 p) 1.24
1984 1.74 2000 1.47

1985 1.66 2001 1.30

20159 A AR

(28 4-3] A= gAEtE 011 2010~2014E

NE" A =SME(2010~2014)

1.02
0.98
1.05
1.09
111
117
1.21
1.21
1.22
1.20
1.21
1.25
1.37
144
1.31
1.24
1.31
1.25
1.40
1.36
148
1.42
1.37
1.33
1.54
1.50
1.38
1.41
1.41
141
146
148

A & o+ 23 #F ol s F7 gE % FE HUSs HUE 2% BE AH=F

o
i
p

W 2010 W2011 W2012 W2013 W2014
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B 4-4) N=E gASLE 01 2010~20144

(F91: %)

2010 2011 2012 2013 2014
= 1.23 1.24 1.30 1.19 1.21
ME 1.02 1.01 1.06 0.97 0.98
Rt 1.05 1.08 1.14 1.05 1.09
Ch 1.11 1.15 1.22 1.13 1.17
Pkl 1.21 1.23 1.30 1.20 1.21
aF 1.22 1.23 1.30 1.17 1.20
CHH 1.21 1.26 1.32 1.23 1.25
b 1.37 1.39 1.48 1.39 1.44
47| 1.31 1.31 1.36 1.23 1.24
B 1.31 1.34 1.37 1.25 1.25
&= 1.40 1.43 1.49 1.37 1.36
e 1.48 1.50 1.57 1.44 1.42
= 1.37 1.41 1.44 1.32 1.33
e 1.54 1.57 1.64 1.52 1.50
a5 1.38 1.43 1.49 1.38 1.41
] 1.41 1.45 1.50 1.37 1.41
X 1.46 1.49 1.60 1.43 1.48

]l

9,

told 20144 7|& A= dAlEARE2 "ol 1.50%

u:°l'
[e]

7P =31, Aeo] 0.98% L2 7P WAl Uepdt. 7 Alee] SAEAt
&2 AFof Mt Zol7k lou A, AlF, A A 99] gAE e
O Aol B3l =1L, whel A, FAE, b A g2 dAEA e &
ddos @2 E2 B o] 1 ASAES] 4ol AFAA
S0 o=t JA e & o Atk 280E sk A2 2
S AHiF o2 AN ASAEC] vle- WA e, Ad2
2ERNE2Z iAoz AR dAIEAE0] ot &t E4tE
Fol LABHA]

Mo o
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;
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)
o
o
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4
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X
i
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71831 2010~2014 A= FAISARE S:0lE AT EH, 57120109
1.31%— 20149 1.24%), 79€(2010¢ 1.31%H— 20144 1.259%), &
$H2010¢ 1.488— 20144 1.427) So] A& A=}t 5U351A 51t
FAIE Ho|1 9t} T3y gi+4(20109 1.11%— 201443 1.17%), &
AH2010¥ 1.37%— 20144 1.447) 5 5L 717t FAEARE0] Z7135t
A9z Ut

2. N2 FEHONON7FZ 2 SN
£ Q7oA A T8 B W A ge] FavtAun 49 7
EH

< FHUu7 AL FHAAMTFE S F T MsE
L5 TRt 7Y 5(2016)9] AFtollA = Seuljul7hA 2} el A
74A0| B FAEAREO 2(-)] dFE vAY, SAFCE Fot A
o= ¥ty ot sHA Y &79(2010)2 FEI7HA AlLo] 8 A8
At Al= ZHAER THwealth effect)S OF7|5tE 2 &AM F(+)2] THA|

=

2=, 201
s el Axd Fdride 2015L=1 PP ——

[e)
AT FEEAAAS, DT FEERAA AT S

4) TAEA016), U7 ANS, Wt AAAARL, B, B2
SelolE Q8.



44 FEiat S Zko] AIMo BB HA-OIAl HZ2

A7V 245 0] g 510 AMEaigict. ol B 2 A4 2010~20144
59 59to] AlE T} Fejujulsl A3 FE A7 dlojeg P4t
Lt

Al FEjufju7hA o] M=t Wit gk 20149 71& 29 30005 o]
o, A1L0] 49 38009 Yo g 7P =11, Ado] 86004 Yo7 71
St A o] g FEuuir A Y] 52 P B2 Add P =2
A&o] oF 58 Ao|7b v, X HAPF A UehdE & 4 Slth
2014¢ 71202 Feujul7bA -2 4249 38404 9), th&(29] 1290
Tt 9, AH(1 97904 €), FAH1Y 90804t €) =22 =A UEht
™, (85601 ), FE(19] 4908 ), F¥(1Y 16107 ) o2
A vehdtt.

T8 A= FEAAZFE 9] A Bt g 20149 71 19 4100
ok QJo|w, A&0] 29 53009 YO.& 7P =31, Aol 54005 Yoz
7P gt FHAA7E Q] £ oF 5Hl Zjol 7} U, FEHHAI7HE o
Al A9 \A7F 3A UePES & 4 Aok 20149 71202 FHAA

F42 4229 53305 ), ti(19 37609 9), Q17(19] 33604 )
«0 2 A vl A(54105t ), (66005t ), FE(71205 )
<0 & WA Uehdth, o]& & A= FEmju7}d o] =2 A9
| FEHAAME 2% 24 Ui E 4= ok

)

5) ¥ ATOIA ABH FEEl b @ FURAAIAS FeFYOE 9 Fesdd
AL ofmgt.
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(O2F 4-4) A8 FESE B0 H4 01 2010~20144

NES ZHTe HAU0H7H 30| (9] - 40 @)

k=] )

4500
400.0
3500
300.0
2500
200.0
1500
100.0
0 0
00
HE sy E e R

27 e T= o B4 zE =% Hy 22 A

H2010 W2011 N2012 W2013 2014

(B 4-5) A9 ZEIES WROjOf7HA 0] 2010~2014E
(9] wRt )

= 2010 2011 2012 2013 2014
M= 215.9 225.5 230.5 227.0 229.8
ME 466.3 465.4 455.5 438.4 438.4
37| 196.0 195.8 193.9 186.3 187.8
QI 213.1 210.7 204.2 195.4 197.9
s 159.8 185.8 193.0 190.1 190.8
ch= 103.4 108.8 117.5 123.6 134.6
aF 150.8 166.2 181.7 183.6 184.8
CHH 186.9 208.0 214.2 212.7 212.9
=it 133.4 143.2 157.6 156.6 159.3
44 99.4 104.3 116.0 115.5 116.1
5 109.1 119.0 130.3 131.9 134.2
e 117.9 122.0 129.8 133.9 137.7
e 92.7 101.1 108.6 105.6 104.9
Y 78.0 82.3 87.1 86.5 85.6
a5 104.0 107.1 113.2 118.1 124.3
] 127.5 155.4 162.8 161.6 163.6
H= 127.2 132.3 141.3 141.2 142.1
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r

(09 4-5] A2 FEISE Ba8AVHE 01 2010~20144

NS FHTE BRTM7LZ 20| (29 : 42 @)

=1 [ =)

250.0

1500

o I
=
E3

Mg F7 9@ B¢ o @F o ¢ FE B 3¢ HS BE ES EE A

S
o

o

m20104 Wzo11d m2012F W2013H W20148

(B 4-6) A= Fe4Z3 HRTAZIZ 201 2010~20144
(291 5t 2)

= 2010 2011 2012 2013 2014
= 112.7 124.7 131.4 134.8 141.3
M2 203.6 221.1 229.9 237.4 253.3
47| 94.8 106.4 111.2 113.7 121.6
Pkl 112.9 119.2 121.5 124.3 133.6
bk 95.2 111.6 117.5 118.0 119.6
Ch= 71.4 77.5 84.8 91.0 99.6
aF 95.7 105.5 117.6 120.2 121.8
CHH 116.5 130.8 128.2 133.3 137.6
=4 60.8 66.6 73.3 74.1 75.2
e 53.9 58.0 64.7 65.3 66.0
= 62.2 69.1 75.3 77.0 78.5
e 63.2 67.9 73.4 76.5 79.9
= 61.6 67.4 71.3 70.8 71.2
e 47.9 51.5 53.9 54.2 54.1
a5 61.7 64.7 68.6 72.2 75.7
g 75.3 89.9 95.2 97.5 99.8
Hx= 79.3 82.6 89.7 89.9 91.3




A= F47 7o AL DAL &L FEDE B4R O] T

AHAYEAGE) O A5 olgto] GOnr W, 60nf o 4~85m vl
% 85uf o1 A A4 8 Ui A}él—}aiu}

o] A3 Hl&2 Q1Ho] 49.0%% 71
=03, AF7F31.9%2 7P Dotk 5HH 60n vlek 8 Q= A
71(1335F 60003)2} A1-2(1085F 40005)0] 7H Wt

(2 4-6) A= FE{0IXE [0 38k 20144

20149 A| L REHOIE S XH D S
3,500
30634
3,000 a

24465
2,500

2,000

1,500

9904 cens

8583
1000 * 7811 =

55-1 * = 6561 _oo9g 6339

5 4843 4727 _g* . .
500 {

' : l2 ' 1513
%Z‘E XﬂL

4264 4043 1
.

HiaoOF o A : OM 2N Ay Y == 2 M= as A
y

ME f e
G THEE T som’ 0|2 AT T8 som~a5mO| T HAYE =8 ssmioly AT T8 5

6) FELF BANY ) FHALAAFAGED) > AW A8AHIA ) 05~159 £
e e dolsE AM8%
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T 4-7) 20144 A= FHOIME M0 U M Hig

Dixyy e Dixyy e Bixyy e Bixy el
e 60m 0|2t 60m O|A~85m* Ok 85m* 04 27

MWD HISG) ML HIZ%)  MD HIE) D HIB%)
Mg 1,084.0 39.9% 850.2  31.3% 785.3 28.9%  2,719.4 100.0%
24 408.0 36.7% 403.8  36.3% 300.8 27.0%  1,112.7 100.0%
th=* 229.8 32.6% 2459  34.9% 228.7 32.5% 704.5 100.0%
Pkl 424.9 49.0% 2729  31.5% 169.4 19.5% 867.2 100.0%
gF 187.1 39.9% 170.7  36.4% 110.8 23.7% 468.7 100.0%
ChH 143.6 32.0% 1784 39.8% 126.3  28.2% 448.3 100.0%
= 106.8 32.3% 139.8  42.3% 84.0 25.4% 330.7 100.0%
47l 1,336.2 38.7% 1,232.6  35.7% 885.6 25.6%  3,454.5 100.0%
a2 213.4 40.9% 177.7  34.1% 130.8 25.1% 521.9 100.0%
a5 217.1 41.5% 175.6  33.6% 130.2  24.9% 522.9 100.0%
&g 254.6 34.8% 2723 37.2% 204.9 28.0% 731.9 100.0%
= 253.2 39.4% 230.6  35.9% 158.5 24.7% 642.3 100.0%

g
ot

279.2 40.4% 261.1  37.8% 151.3 21.9% 691.6 100.0%
a5 346.4 37.4% 348.8  37.7% 230.5 24.9% 925.6 100.0%
g 392.9 36.8% 413.9  38.8% 260.1 24.4%  1,066.9 100.0%
WS 57.2 31.9% 67.4  37.6% 54.8 30.6% 179.5 100.0%

AL R vlEghe 20 S Aol A HkEEste] B gholH, o] = Qlsf AR A FA L
HIE4ES] AA7HO.1 FE Aol &= e

o
BF 0|80, TeddFE ] i B e o] HlEgE 9
O = AEsto] £40] &8sttt I IIUFH {82 A &
S UAREeR 2T & et S5 dUFE2 LH Ee
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(B 4-8) A= ZZAUIFE Mo FO((SSER): 2010~2014H
22

= 2010 2011 2012 2013 2014
= 924.5 1,019.2 1,038.1 1,124.6 1,176.8
S 159.6 176.1 187.7 212.6 219.9
g4t 44.1 51.8 52.5 57.7 63.2
CHt 38.6 45.5 47.9 50.3 51.8
QI 33.2 42.4 48.0 51.0 54.3
e 43.5 53.4 55.0 56.4 58.5
o 34.1 35.7 36.7 39.5 40.8
24t 10.6 11.9 13.0 13.8 15.1
47| 196.3 223.6 243.2 264.4 287.3
Pare| 46.1 46.9 46.0 46.5 48.1
5 42.2 45.1 38.0 42.7 45.7
=4 42.1 43.1 42.4 39.5 38.4
s 56.0 57.1 53.3 60.5 60.5
e 69.9 67.7 56.8 64.9 71.3
4= 43.4 48.9 50.1 58.1 50.7
a8 56.4 60.5 56.7 53.7 54.4
Xl 8.4 9.6 9.4 11.3 11.2
Z: FEURFE Al v 9 T 5 U JriFEss TEE gl
* U gl il SFEIE §A AP o 3EEA) slof AR

o2 A3 Ao & 7|7to] 543 o]Atel AthFH S ojm|gt

ZIoIEE A 2014 7]% oF 1189t To|1, X dEE By
7371(2849F 70002)2F A1=(22%F ©) Aol FFE o] 3132 & 4= U
:Lﬂjf_ 2010~20143 =9t A7 915t 7F7F 27H46.4%)319.1, Al

2 G60%F 30007HH37.8%)7F Eolv= & & o= F7l6irh
2010~2014Lﬂ FTAHFE A9 F7he F2E =T IO J
FEo] o|FoHZE & 5 U
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=
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o X ol ~ o X o =
.ﬂM@ﬁﬂ mm = & oo % R oo
oo PO T S E Wy E oW
N m 55 Py EPNTm
B oo oo o rd p B B g
HpELoe W Bw oW dhp "
D T om0 8 o gy N O
™ ur " oor X on = = ﬂﬁorhﬂn%ﬂ
o X gl o wm ® o7 I = & o
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T oo ow R g g R Euw , TE P
TR S o T A wﬁ .ﬁ
owE s gy & B E Lol o

Mg R Ee oW ® F 3 WX gy B
X =8 @ B oy g LT T W
%L_L%__odo%% S ok K R oA ow W 9o
By PP = wa o ¢ W
e PRy F @R F XA oW
ﬂ?ﬂﬂ@%% ﬂmﬂﬂ%7ﬁﬁ%%mﬁ¢.
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g 249 A2 HA 5L 7Aof tisfiA BEESt] SAE AlA
& HolE & ol-&5t7] wizoll SARkl thet A= 4do] ¥ Atk Aot
193 AEANA BT £ Sl TS (omitted variable)9] &
A& E°l2g g 242 53l dold A= aa/d1} A1Z4o]
AAA "ot &, g £4L2 AN} A AGEA Y] A Bt
Ao=® wid B4 724719 EAET B B2 JEE o8 5 7 o
2ol Bt o et 20| 7hssitt. o g1y JiA 1F 4
A zpolo] gt 7Hgofl whet R-33kE 4= Qltt &, 7iA S/d01u Al
7+ B4 aE AR 7P A9 1 83Hfixed-effect) 3=
ARESHH, N4 §4 Bt AR &4 avE GEFCE 7HIck= B¢
o= gE 87 random-effect) LS ARSI} a7 B2 114

vt 2Pt sl BE oo

AL 7P, WA B4 a7t &

2 Aololtk e8] 5, 2014).
SH-ARE A (Hausman test) 23 £90& AP0l = 1-ax

B ARGtk Aol At Ao® YERdaL, S4ke 2HEGIM =

It
r
Y

o3 FAHOE FEFo]
9} gatdo] itk ol 7}

%

e
oR.
I
i

8) =Rl8 AAYRF(LFM ArVdHel tieh HolA ALM SATS SEadt &4
Fehal 7pgstal At SAReIH, A4 23 ALM=10.31 Prychi2(1) = 0.02400]
B2 AF7Hdo] 717450 A7|dte] EARHAL B & 9l

9) &9& ZAHEFEIMS oleitdol B3t FHNA chi2(16)=49.01, Probychi2
=0.00022 &4 79 AF7HEE 714310 olatdo] Sl

10) 287} 2ZFPoH E2AE F4%0 3ol Robust S48 A3
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(B 4-9) 2012 ZYDHEHI) SIRAR H 21}
fe(b) re(B) Diff.(b-B) S.E.

In_X| =EHDHOHZH2 -1.606 -0.032 -1.573 0.127

Ao OO} | BADHBIS | 7726 | -5.150 | -2.567

60m* 0|2t =4 HIE 13.358 3.164 10.194 2.521

SZAUUTH HIZ(E3I) 7.034 2.795 4.239

HAE -0.147 -0.164 0.017

e drEsiE 0.006 -0.002 0.008

oy teRistE -0.042 0.006 -0.047

In_AbISH| XS -1.266 0.285 -1.551

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(8) = 164.16 Pr ) chi2 = 0.0000

SHH E4h2 AYEFeIAE AT SEA HHS R
gt} 123, sheant 77 ZIKPr > chi2 = 0.5870) ARIHEE 712
5t 3ol AAAE R3H0)7h SPNSET o] A BT Aol
(random)o]7] Tio SHg a3t mao] HYet A epdr}. Tn
2 248 AYRYolHE FEET RHL Fo) BAGES g},

i

11) A7) gl A90] AAGS F7le] ue A% mYo] thEd, Fkie] Be 4
HT=5)0 W EH mYo] HUUCITA 5, 2014, p.530).

12) 244 2ARYRIIY A1) B 4ol ALM SAFS sdeant &)
STk Zbgsta AN Aol 44 @ ALM=271 Prchi2() = 0.09980]5
2 AL Aok 2ol Aol AT B 4 98

13) 24h% A3RY@PMY o 344ol ek FFoIA chi2(16)215.29, Probychi2
20,5037 SEAF 7P ATHEE et £,
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H 4-10) B2 ZHIHEYI) ot L HY 2t

fe(b) re(B) Diff.(b-B) S.E.
In_X|& ZE4OHOHZ -0.004 -0.178 0.174 0.104
K|S OHOHZ} CHE| MIZL BIE -1.088 -1.101 0.013 0.178
60m* O|2F =EH HIE 2.560 0.284 2.277 1.072
SSULFE HIZEI) -0.732 -0.666 -0.066 0.709
HYE -0.052 -0.063 0.011 0.010
ol ZNESEE 0.007 0.010 -0.003 0.005
0}y CHSEISHE -0.009 -0.010 0.001 0.002
In_AtwSH| X|&o -0.143 -0.112 -0.031 0.093

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(8) =6.54 Pr ) chi2 = 0.5870

L= hnk- o) -E»q A7 2010~20149 AARE ARSI =T o= &
4% F9 ¥ s Alxd JdABEE F 2k77F 20104 0] F o]
7FsstaL, ‘AlE'% AP AlSH] AR 20099 o|F 7|7t A o]
7Fs5t7] w&olct.

AT AolA T8 B B Qof] 2ARg T 2lE] T &
T e HEES ZFAA SAIHI BAHSE AYALE F=xst
of AYE, oA BALEH7HE, o4 HekkIshs, AtuSH] A1&9] ¥
5 ARSI o] W IF A WglolH, o] tiekRlstE
2 A= SR HEE]0] QIA] o -yt A9 o4 T‘H’E‘m@}% H
5 AR B4 AROIA ARRE 2010~2014E9] AYE, o4
BAGETHE, o deREE, AlnSH| A& ARE FEA
Eaalle,
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B 4-11) WEEY 24 A=

= e i A2 Xz EX
o @A) ZAS AT AABAE =A%
o (@)E%) AEd z2Eole 4%

AT AT G

In(X|9 Fejufu7}2) Nz tjuj7t2, sjui7A x5 o

ARFA A5G

(4 FHAVED | e waste, asaag | DO
s
o = Aw e e -
T8 FHVEO) | (o0 ez gy 2agy | S48
o AwE Zgodze An | SEnS
FBANTE RO | gzomras/ o 295 | $Ave
AR PETERE 4%
o4 AAREINRO) | AEE FATEWIE 5%
Sxjsie
T oby arasiEey oy eiotE wEAL
IAETEMES Aw QB Aus 4%

F3} ‘oot o]
T A9 Feujil ) 422 QuEA &) RS e, A4



HEE 20180 |ou|et S(-)9 FE A= AS & & Atk &2
U= A FH7EE 2 X FEHAAME | I o5
A4 wj2of 2|9 HA|7FZ o] opbd AA|7L vl& M-S ARSSF T
(H 4-12) 2018 2 g gsy
BEH F)zelE
e 23| 28| 2]
B Coef. Pt Coef. ‘ P)t Coef. Pt
In_X|2} ZEHOHO47 |24 -0.857 | 0.063" -1.606 | 0.001™
In_XI% FEFm7I -2.627 | 0.000”
OHOHZF CHE| A7} HIE -0.077 | 0.000™
60m O|ZF FEH HIg 0.142 | 0.150 0.112 | 0.093" | 0.134 | 0.001™
SZUUTE HIE(E3I) -0.040 | 0.373 0.004 | 0.872 0.070 | 0.008™
AAE -0.072 | 0.427 | -0.066 | 0.359 | -0.147 | 0.014"
ol ZNEsAItE -0.072 | 0.038" | -0.040 | 0.016" | 0.006 | 0.650
G, -0.006 | 0.710 || -0.055 | 0.004™ | -0.042 | 0.001™
In_AtSH| X|Z4 -0.650 | 0.301 | -0.491 | 0.387 | -1.266 | 0.009™
cons 17.369 | 0.024 | 39.597 | 0.000 | 31.361 | 0.000
sigma_u 1.161 1.577 1.447
sigma_e 0.186 0.142 0.122
rho 0.975 0.992 0.993
within 0.3909 0.6445 0.7449
R2 between 0.2527 0.3904 0.2148
overall 0.1799 0.2847 0.1406
"= p=0.1, " p=0.05, ***& p=0.01 £ G 2ln].
1 o] A F1E 510 7&'?‘_]"3(robustness)— 23l Robust 24-& ARE-3

Y AgEe 2P, 11, oA 25
yetstth 7AW E4Hwithin)9] AgEo] 7MY &2 ZHMS
o, 75 345k AE7HE] B A9 Blgel &7] Wizl A

A7 5 B DA UlE Wt 5

13 A9

o] $43

CEDEL

e 122 UehlE GOt

]\:r

e

A3HProb ) F = 0.000)5}H
5

9]
A¥E Holt},
FH HE
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58 FE{nt =4t 7k iAo e AHA-OIA| HZ

S EANELtE
N 28y 28y =Y
T Coef. | Pt | Coef. | Pt | Coef. | Pt
In_X|2 ZEHOHOH7+ -0.084 | 0.284 -0.178 | 0.015”
In_XI%) ZEATAI7I -0.248 | 0.001”
OHOHZ} CHH| SAI7H HIg -0.011 | 0.000™
60nt D|2t e H|S 0.428 | 0.403 0.435 | 0.358 0.028 | 0.543
ZHOIIZE HIR(RZ) | -0.021 | 0.010" | -0.017 | 0.023" | -0.007 | 0.402
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14 644 ( 24.1%)
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(# 5-10) M 2 OF3|HEA

S =R

e 23| 2| 2|

e Coef. | Pyt | Coef. | Pyt | Coef. | Pt
F7HME| HIg 0.209 | 0.002"
isyes vig 0.029 | 0312
FAHdgH+EMER) Hig 0.049 | 0.076°
ZE HQ HEI(R7D 0.093 | 0.000” | 0.088 | 0.001" | 0.088 | 0.001™
SZUUTE 7F ol% 0.084 | 0.026" | 0.093 | 0.014" | 0.091 | 0.016"
ZEl JD(15% 0[5} 0f&) -0.067 | 0.056" | -0.062 | 0.077" | -0.063 | 0.072"
ZEH LST(254 0|4 O1F) | -0.008 | 0.877 || -0.014 | 0.794 | -0.014 | 0.782
2o 57 08 0.080 | 0.085 | 0.078 | 0.091" | 0.079 | 0.086"
ZE XA 712 0.239 | 0.0007 | 0.240 | 0.000™ | 0.240 | 0.000™
HHRA} LtO| -0.004 | 0.212 | -0.004 | 0.189 | -0.004 | 0.196
QHHO| O -0.385 | 0.000™ | -0.391 | 0.000” | -0.389 | 0.000™
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Prob ) F 0.000 0.000 0.000
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Root MSE 0.5752 0.5758 0.5756
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(B 5-11) SA97| 2H2Y: 2XAE 3R

SEH Enhul

= 28 | 28| 2

B Coef. P)t Coef. ‘ P)t Coef. | P)t
F74eH| Hig 0.220 | 0.496
hE4eta g 0.606 | 0.024”
FHMSH|+IIENES) HIE 0.338 | 0.019”
FE HMQ SEH(RID -0.259 | 0.024" | -0.295 | 0.011" | -0.276 | 0.017"
STUNFE 74F o8 0.007 | 0.963 0.015 | 0.923 0.003 | 0.986
ZEY [2(15% 0[5} 0f5) 0.411 | 0.0027 | 0.418 | 0.002™ | 0.409 | 0.002™
FE LSE(25 Ol OfF) | 0.260 | 0.231 0.224 | 0.307 0.234 | 0.284
823 57 o8 0.080 | 0.669 0.093 | 0.617 0.092 | 0.622
WNENGES 0.655 | 0.000™ | 0.646 | 0.000” | 0.643 | 0.000™
28 X% 712t -0.284 | 0.000™ || -0.281 | 0.000™ | -0.283 | 0.000™
HHXt LtO| -0.084 | 0.000™ || -0.084 | 0.000™ | -0.084 | 0.000™
orH0| o 0.382 | 0.000” | 0.376 | 0.000” | 0.384 | 0.000™
S Y YA o 0.215 | 0.076" 0.212 | 0.080" 0.218 | 0.073’
_cons 1.365 | 0.001 1.357 | 0.001 1.334 | 0.001
Log likelihood -1405.248 -1400.675 -1401.856
Number of obs 2676 2676 2676
LR chi2(10) 179.19 188.33 185.97
Prob ) chi2 0.000 0.000 0.000
Pseudo R2 0.060 0.063 0.062
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(H 5-12) S4¢7| 2¥EY: =X|AY 3|HEN
i E4017|
sapia DHEVEH F) DHVEE )
Coef. Pt Coef. P)t

(FHYEHHTIENEE) HIB 3.482 0.000™ 0.264 0.043"
=E XMQ SHE(RPP) -0.409 0.178 -0.245 0.051"
SEAUFE o -0.336 0.503 0.066 0.693
ZEl 7B(16% 05} o) 0.720 0.021" 0.406 0.007"
ZEf LLSE(25W 04 OfF) 0.695 0.176 0.153 0.535
20 £7 o8 0.222 0.653 0.090 0.658
45 XA 7)1zt -0.152 0.223 -0.305 0.000™
Hi AL LtO| -0.190 0.000™ -0.063 0.000™
orHo] o 0.815 0.006™ 0.302 0.007"
e N -0.047 0.874 0.250 0.064"
_cons 3.734 0.001 1.393 0.001
Log likelihood -253.797 -1133.342
Number of obs 534 2142

LR chi2(10) 75.93 139.06

Prob ) chi2 0.000 0.000
Pseudo R2 0.130 0.058

" p=0.1, " p=0.05, " p=0.01 $NA felekg ojm.
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47| 3.6 3.6 3.9 3.8 3.8
QI 4.0 3.7 3.3 3.3 3.9
B4 5.1 4.8 4.5 4.2 4.7
o+ 3.5 3.1 2.7 2.9 2.8
o 3.6 3.6 3.7 3.1 3.4
1kl 3.6 2.8 2.6 2.1 2.7
s 4.0 3.5 3.3 3.0 3.4
ZE 2.6 2.2 2.5 2.4 3.1
&= 2.2 2.4 2.0 2.1 3.0
B 2.9 2.3 2.3 2.8 3.4
= 2.2 2.3 2.0 2.0 2.5
e 2.1 2.0 1.6 2.1 2.9
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(RH 3) T= HEREE(01): 2010~2014E
(91 %)
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(BE 4) N=g 2€83d AfusH]: 2010~20144
)
T 2010 2011 2012 2013 2014
= 24.0 24.0 23.6 23.9 242
NES 32.1 32.8 31.2 32.8 33.5
s 20.8 20.7 23.0 22.9 22.7
Ch= 25.0 24.4 24.8 24.2 24.2
Pk 22.0 21.4 20.3 20.8 21.1
4z 21.3 21.6 23.1 23.9 23.1
CHH 23.8 23.4 24.3 25.9 25.7
=t 23.1 22.9 22.4 224 22.2
37| 27.1 26.9 24.9 25.3 26.0
¥ 18.4 18.0 18.2 17.2 16.7
5 17.4 17.4 17.7 18.8 18.8
& 17.8 17.9 17.7 17.4 18.1
= 16.4 15.5 17.9 17.5 18.3
T 16.8 16.7 17.2 16.8 16.4
a5 18.7 19.0 19.5 18.7 19.1
ad 20.4 20.2 21.2 20.8 20.3
H= 18.6 19.8 20.3 19.6 19.9
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