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Air Pollution and Life Satisfaction in Korea
Kang, Sung Jin, Kim, Soo Jung

ABSTRACT : This study is to investigate causal relationship between individual life satisfaction and air
pollution, using ordered probit model with the KLIPS panel dataset for 1998-2008. As determinants, both
individual economic and socio-demographic characteristics are considered. Empirical results show that
the degree of air pollution has negative effects on individual life satisfaction. The effects of other variables
are similar to those of existing studies. This study found that life satisfaction increases along with income
increase. However, at a certain point, the increase of life satisfaction becomes smaller even with an
increase in income, indicating non-linear effect. It implies that the Easterlin’s paradox can be applied to
Korea’s case. The increase of the other person’s income measured by income per capita in the region
where respondent resides has negative effects on life satisfaction. On the other hand, a person who has
married, own house, stayed healthy, and highly been educated is likely to have higher life satisfaction.
Additionally, a person with many household members, urban resident, unemployed or self-employed are

negatively correlated with life satisfaction.
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S5 d2d ¢ 2 5 Qe ALY % HapTh QoA A7 10" 2y
A5 2 £F ARE Foto] ABUHY H=E diAste] Atk

A= QIZbo] FEle EEeEo] viE AEREES whgettal 7gst
AL o5 ARR ARG et olvfAE A agolal Sk g olet 7l gt
A4 vie E7Fssith 53] ] 4] 222 R ST 582 7Y
o] Ao gE&= miAE oE 89l &, AR B4, 7 S A9 AL
eobA A9l 2AITe sk Aol kAl WAL Q). o] o]
SEE oA & ¢ R0l W 504 F= A5T AETHE Abol9] A
YAZE 250] S7Hdel w2t 1 Aee JA oo e &+ et ol &
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7N1¢] ﬁﬁl-*}ﬁﬂ S50l AgEro] tiste] ofgA dFe vHAL Q=
71l g = e A7) o|F o) x|l @It Becker, 1974; Frank, 1985; Clark and
Oswald, 1994; Grannto et al., 1996; Winkelmann and Winkelmann, 1998; Frey and
Stutzer, 2000, 2002; Fredrickson, 2001; Stutzer and Lalive, 2004; Alesina et al.,
2004; Tella and MacCulloch, 2005). £3| 3t=2oA = 7|0 AZEof t)sl X
F7F o] whet h=ele) AR Al gt At7F 2ol o] R
QITHZ343 21, 2010; Rudolf and Kang, 2012).

whdel] A AIAF BUAPE ST gl A0y BATE A YRSl
UAE g ofy FHer Ak ool gkt ek AAHRAL 2
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Slob 2o A AASL Qo] AFHOE Eashud sk 4] WA 2w
Q) AEEO] By R4 GRS uld Zoleh Lt 4A 2gle] gl et
A7k A 7HHE SHeA L wol ol 2ol A3 QAN ATTE that
RS BASE o= BEsith 8L} Heinz Welsch(2006), Rehdanz and Maddison(2008),
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ourato(2009)2} Luechinger et al.(2010)= v|=, F=F, =L} T
o ML Aoz A1) ABEE] nlAE gyl ede] AR Base
H, t7] o] Ao £ JF¥= nRtks AYE HIiH:
gha AR 317k A AR WA stol ABAEES RolE
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ZF 1) AERteo]| RAAoR IS vA AdlasrMdo] AHEdE o F
i ok

2 A= Ml BBUEEE 2Aste B2 8 F 53] Jide] AFskaL 3l
= A9 H7|d=TE vjA Gl 2He o] A iz eith & A+
O L vad Z: oA AgUSee) di7jeqe] dA gt 7|& o
- d%e AR MIRoM e =9l Agu=seel 7] e 9o Halsolg 4
HEQIT IVAA e & A9 242 s Astal VAM d524 2
e AL mpAEe 2 VI A= 285 AlAdth

ZAAIEE Eofoll A o]FojA= t7| oY B Aqte = 299 AAA 7HA B
Zholl tigt SwoflA o] Fojx|aL glow, 7]l Qe BN uX|=
FaFol gt A= ghdehA] Esirt ERE obA] wufjollAl= th7] 2 Fol il A
gt o] nX|= ool tigt A7t e AAolt: 1=y 443 %1(2010)2 gk
o 7ht 9l 7lQl sjaAt=]] = ks uid S o]85to] 2 AiQlEe] =Tl At
Zmo] Wslel I Aol VS ATAor A4Sk 24 el A
A 25(Ew 4H]) ol YsiAnt Q7o) AetS=rE A4 %= Aol oy
2Rl Hal, 53 A8lRTk ofyzl 2 Q1o EA(AE, A, AFAIY, o, A

A ST 7 EACHE AR, 7Y 9= YEide Maso] AgntEe
of ou3t S MA=THE FERY &AF ZRY Hyor HAFEAS

sfelofl M= 2 7129, 25 LE|al S Hiek et 22 Bl
o] 7§%le] e Ewof ujz|= gl gt A7t o]Fojar Qi

Luechinger et al.(2010)= 1979AFE 1994\7HA] 1377+ tjAto 2 oF BA
oA th7lego] Ao BAA JgFe vxitke Ae H3ith tir]2 Yol
gt H42= OECD(1999)2F 53 th71& dlo]EH|o] 2 (European Air Quality
Database)of| 4] =33t olikalsto] Axt Bt w5 ARESIlon, ASNEE Atae
= HFZ 0] E|(Burobarometer)of| A =Skt £ S H A 2] B4
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#Al A70v= As EAdoh
Smyth et al.(2009)= 20074 239 oJ4 7| EAS Aoz & 2A} AR A}
31 A28 Al BRUSED Selel IAZ drofich gt
7hele] Awl Z]4x(Personal Well-Being Index)& AR5t oH, A H4E = SHEH
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Aole] el olgA] et =S B, o7l o e Mekrt v X o
o s E SAskaA ST TR GgS nAL 49l F grled
R oMISHIL, SRR T RS Agelgon, AR Ut
L ARE USSR S Toje 71 1SS AT, B 2
7pa apolst 7\zke) ke BAISH] SIste] Ftiulst sz uE TgAA o
Hks} 2] A5 (General Least Square, GLS) © g 0 & R A351¢ch 447 5
SEANAL Ffe AL UeA) Qpgko, ollsidash Psrl ek
G folah 9o TA|L 19T BANS GOIR o) TAS AL Aoz 1}
Bt ol 7|2 Aguts o] A4 JFS nAa, BAleeS e

Zof 342l 9FS vck= Aok

Rehdanz and Maddison(2008)2 2| &} 9] 31742, E3| X 9] t7]| 2 H 1} 429]
Qo] A= v FIFe A8l o5 Ha] = A8 A 9 (German
Socio-Economic Panel)ol| 4] A|5311L Q= AETEE Awo), SU9] bi7| &y} 4
STl B3t ArE /\]“QOP‘?&E} 71 A A Ee AA S8 42171 ok
2}, 7t 7ijle] 7o @ AF o2 RE duht §AA kS WAl leAlE SA
Ao FHFEo R ZARRE 75" = ARESEITE 3 Ao FEke mAl=
ARS] - QI9FeHA I W, A A Bl A A I WS IR &
A zeEl BYgor FAS A3 7| gy &, A%, 94 $A%cE {9
g 2o BA, S Ao B2 JEFe nAL Jlen, 259 ST AE
TSl A A dFE MIAY I SRS AR datiths 23S Bl

MacKerron and Mourato(2009)= < #HE o] AFsH= 7l¢] 400 o2 e %
AR RS 2tm ot AT A 99 o HFEE At F= A EAILEH
(Geographic Information System, GIS)S &-&3fo] v ZA|Z Q9 & E3] 379
Z(environmental quality)o] 7]j19] &S0 v|2|= FEFS EAsHATE 4
o 2= £4% ZX|(Ordered Logit), <=Ad Z2H], ZAFE A (Ordinary
Least Square, OLS)& AREst3lon, t7]e ¢ Me4Re olilahd st nAqHAlE
AFEIIATE AZEA AT} B7e) L UEhE g2 4SEe ARNSE 5
Ao ozt 9o PAS Rt Ee 27} AN Balo] maw ojilsds
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(F 1) MO MEOHEEo| SE HIg 0|

1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

EWE(%) | 31.3 | 262 | 159 | 14.1 | 12.0 | 11.1 | 104 | 89 | 9.0 | 84 | 7.7 | 85
B35 (%) | 442|502 | 619 | 62.2 | 63.9 | 56.7 | 58.6 | 58.7 | 56.8 | 54.5 | 54.5 | 50.0
WFEE(%) | 24.5 | 23.6 | 22.2 | 23.7 | 24.1 | 32.2 | 31.0 | 32.4 | 343 | 37.1 | 379 | 41.5

Hat W11 2.890 1 2.949 (3.048 | 3.085 | 3.114 [ 3.209 | 3.204 | 3.238 | 3.257 | 3.286 | 3.302 | 3.331

FE4 |13,25012,015(11,201{10,96810,958/11,524(11,597|11,457|11,558|11,579|11,635|14,387

F 1R EE S wEudo) uke AR that W) SHolA mhe Suks)
O S BuEoleta B, g, Ui S wEoletn £ Bukxy)

5, WSl SHT vlge] digh o5 vEhd A9

72 BT WHUS WS BULS 1Y, BUFS 2, HEL Y, WL 4G, e
B 59O ao] Ak A

o] 3o Hlg Fo|= Yehith 3 mFujdoA 53 Hrg 2ABIgoL, 2
AT = SEHIFES AAste] 2, By, W o= Ueo] Hlawshith
1998 0] BulZo] st H RS 31.3% o HA}F 7hasle] 2009d o)l = 8.5%
2, 19989 tB] 22.8%p stk WhH whEofl FEH3E WleS 1998dof=
24.5%% 2L} 2009 o= 41.5%2 Stk o)1= 19984 tju] 17%p Z7}at 4=x]o]ch
2 AgtollME Aot HARS £AE HHto] ARERILE oS Eof YAFRA
g EREAYTE sHoR FolA Qe £ ATolde 1HeR fyst,
- RESAHTE = 184 2 Aol SHe R Helsto] AMgRiTth E3F ‘B
HEAYLR S 27, (HEo|th S 3, ‘WEolth S 402 slo] A4k 20091
o] Wi kI 3331402 1998 tH]| 0.4414 ArLslgick
A Ay gt WA A, TSl i sEHeY S

=
gulee] F48 Folo] T ANA JANHE 30|

<39 1>& AFEES AQF 157 AVES] 2008EE0] HFAl Ak A
52 Yehfa gk ARHEEGSI3 1 e ATVMEES Below, 1 o)

%, SAAE 57, 6AE 81, TAIE 2, 8RR 59, OAUE 2, 103hAE 27, 11AHE 23,
122PA 109502 B A|ofo] ujsh S He 57h 2AElo] A2lg

901



EE Uehd ASE 198U EE 7[R

oy
0x
™
N}
4>
0%

(a2l 1) 2008 157 Al/EYH T Ot

—

3.513

3.352 3.346 3.350 3 346
3.302 3.522 3,303 3.315 3.320
3,266

3.406

3.232
3.206

3.154 3,141

M3 LA 2,54k 3 T 4.0 5.0 6,385 7,24k 8,771 9.7 10,38 1.3 12,75 13 A 14, 45 15
(O 2) 19983 CHH| 2008 H2| THE(1998=1)
1.226
1,198

1171

: 163

1.143 1.146 1.147 Lizg =8 1,149
L6 1126
1,073
1.059
1.035 1,027

s LAE 2.5 3.t 4. i 5.9 685 7.2
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8.747] 9.4 1055

1.3 1285 1340 14,785 15,784
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(1226) = AEWSE7 7P A7 7H**E1 A oln, 74 A)(1.198), A&EH
A(1.171), AHZA(1.163)7F T FE Sl Qleh FHEE(1.027)= 1998 =0
vl ST SUEsk ot AVEOH Bl 7 S7150] Hom, I g
= S1BFAA(1.035), FABFAAN(1.059)2F 7/ H=(1.073)2] =Alolth.

<IE 2>& 1999WRE 2009W717] 0]AkEIEHS02), o]AFEFAA(NO2), £.E(03),
AFelEHA(CO), BIAEA|(PM10)9] g YEbdT:. 2377} AlEst= Hi7127
Hojl= 7170 AlE o4kl oitelda, oF, dalsidta, vAUAl STt 5
gof Jltt. & Atollde o] ArE BEste] fEuete] Hat di7|edEE ALt
3o AREBIATEES 3 7|2 AR A nAHAIE Alefet YA 7 e ded
o FEEf= ‘ppmolglont L A=A Ty AAE Aot & A= 2
5C 1719 7129 t7] QB0 srwrg A4S Foto] ugm’ 2 YA

e

(H 2) PE|Late| th7|2F= (TS ngm’)
A= | A o4k olikeR 4 eE drkspeta | AR
1999 | 1,372.1 23.6 50.8 40.1 1,205.3 52.3
2000 | 1,299.1 20.9 52.7 41.6 1,130.0 53.9
2001 | 1,180.1 18.2 56.3 414 1,017.0 472
2002 | 1,025.1 15.5 522 40.0 866.4 51.1
2003 | 1,006.5 15.8 54.8 40.0 846.2 49.8
2004 | 961.9 15.6 53.3 41.6 800.2 51.3
2005 | 916.6 15.7 50.0 44.1 755.5 514
2006 | 889.2 15.8 51.5 435 729.7 48.8
2007 | 936.2 17.5 52.8 44.6 773.9 474
2008 | 866.6 16.4 524 46.9 707.3 435
2009 | 851.6 153 52.0 49.3 688.8 462
Aps: g o712 A5(2009),
4) 1S AR A o ASR, ollshd e, 0., dilsiela, ulAHA o] tate] FAX/E RS Al

a17] AlZEl e 1999 ke & ¢ 32 199 891501]“ A, FHEE, 73 ] UM A] €]
7| e A=}t Al BEo] YA Ge. uhebA zF FAA/E XhEUP L 5 19993 =5 E O tf7] L
Adr ZFgEE o]83k
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t7] 0 dE 19994 1372.1004 & tod 2009 o= 85162 7153} 4]

A2} 740
207 AT AT 9SS 2

th QARSIELAL 19990 1,205.32

AN

(33 3) 2008 1571 Al/=E 7| 2F=(EH?l: ng/m3)
1115.0

977.6 969.9
918.6

865.9 861.6

866.5
847.4 8259

7195 737.8 709.5 700.7
6404

617.1

LAE 234 U AT 59 6BF 124 8747 949 1038 13 1299 1344 1445 1544
(a3 4y 1999 CHH| 2008H9| CH7|QYE tH5H1999=1)

1,030
0.998
0.878
0.803
0.741

0.774

0.675 0.693
2
0.594 0.625

0.604
0.579 0.555
0.482

0.429

FE 113 12,08 1330 1448 15,3

LA 254k 3ot 4 did
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e 20090 688.8% A M=o} -EutEte] t7]| e d e Qe 7 24 7]
oJalglom o]AlElEle 19991 o] 23.6004] 2009F0] 15.3, ulAHA]= 19991 9]
52.3014 2009 0] = 4622 w7} WobH ek gLt o]Alel R A9 922 199919
o Z+z} 50.8, 40.10]A4] 20090 Z+z}F 52.0, 49.3% S w7} otk

<% 3>2 20084 7 A oe] tf7| e e YERch FHEE(1,115.0)= 7]
QAL 7MY w2 Ao, T thg o2 AARE(969.9), ZUE(977.6)2] =
Aotk 7| L@ =7}t 7HY W2 2|9 BFAgAl617.1) 0] 1tk o2 HA)
HE(640.4), A2PEE(700.7)8] <A o]th

<% 4>= 19999 9] 7 219 9] 7] L A=E 1o]2tal 3 wf o] 2008 = 9] tf7]
QAEE YEbl ACE 19995 7|eH o R 3 o 2008H9] t7| A=t o
oh WSl EAIE HojEth FUR(1.030)= 1570 AVE=S FdstA &40l 5
7hek Z|doln, ZFUwg Aet A A delA] t7| A=t EolHeh 7] L d et
7P 2A R A9 FARFAA|(0.429)01H, 1 thEoRE FAETE(0.482),
7871%(0.555), tRFA(0.579)9] =Afole). ti7] L A= M H=7t e Ao
& 74E5(0.998), 5 EE(0.878), A%FA(0.803)9] Aot

® ATE Bl 52 o A9 A50] n)H: 9T THE AL
eiR 0109 w7 et nlA G TPstel BARFL

ATk BAAEo| Rl wet 7)o Ao j off AZshz Al i o FEH2 A
FerEwo] 347t thewt Zol A ErtL Rek

O
(Y

=
I

ijt MU()Qijw]ijZm)] ey

Hyj= jA 0l A= 7191 19 tA] oA AetE s oufshy Uf---)
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Qe A EAE 7H HEY ARoEE &AY Zayl myor BASIA
| AEEE Sxo] oAk uaRAe e els)

ey
1 — = - 1
7] $lete] Egeso] Fawso] AL FAeHEAKmarginal probability

g7l et gr|aEAneo09)e] 28 717 49 dEd grledE
AzoA AN ol4ksiE, olAksl AL, 9&, QAtsiEke, nAMA] S AES 3
galart. 7 g7l egBae] 71 SEe dilksle] Bt g7l edEs Faic
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(& 3) 1 XHASE u2 MEE %)
=3(1) 3(2) 3(3)
. -0.039%* 0.042%% -0.044%%
(0.009) (0.009) (0.010)
Lol ezt AHAE 0.116%** 0.103%* 0.104%%x
(0.002) (0.002) (0.002)
1015 7} AR AES] -0.097#* -0.086%** 0,087+
A|/100 (0.003) (0.003) (0.003)
- -0.038%* -0.039% -0.039%
(0.001) (0.001) (0.001)
11000 0,297 0.371%%x 0.379%%x
(0.014) (0.014) (0.014)
AT on 0.377%%* 0.407%%* 0.440%**
(BE&=1, 7|E=0) (0.013) (0.014) (0.016)
A7l Be ofH 0.364%%* 0.341 %% 0.320%%
(A7=1, 71E=0) (0.023) (0.023) (0.023)
o4 ojx -0.014% 0.051 %% 0.020%*
(o48=1, &/3=0) (0.007) (0.007) (0.010)
EAAZE ofr -0.124%%% -0.140%%* -0.143%%%
(Z=A=1, 718=0) (0.007) (0.007) (0.007)
Az} o B -0.063*** -0.042%** -0.038***
(A EA=1, 71E=0) (0.011) (0.011) (0.011)
A} of = -0.474%%% -0.4945 -0.496%
(HAA=1, 71E=0) (0.020) (0.020) (0.021)
A7 o= 0.538*** 0.484% 0.474%%*
(A7=1, 718=0) (0.013) (0.013) (0.013)
2% gL uE oln 0.254%%% 0.252%%
(E9=1, 7IEl=0) (0.012) (0.012)
202 o ofH 0.629%%* 0.633%%*
(%=1, 718=0) (0.014) (0.014)
. 0.018**
(0.007)
0,022

154 ol 744

(0.005)




St=9 7| nt MU=

(1) =3(2) =3(3)
604 olAF 711 -0.012%
° =T (0.006)
7hE ol -0.05 1%+
(=1, 71E=0) (0.011)
X -3.049%** 2,637+ 22750k
cut
(0.038) (0.040) (0.105)
-1.809% -1.387x -1.4975x
cut 2
(0.037) (0.039) (0.105)
0.012 0.465%+* 0.357%%*
cut 3
(0.036) (0.038) (0.105)
2.120%%* 2.612%%* 2.503%#%
cut 4
(0.039) (0.041) (0.106)
11,189.24%%%* 13,671.35%%* 13,800.28%*+*
Wald FA%F
(0.000) (0.0000) (0.0000)
Pseudo R’ 0.0555 0.0685 0.0691
Obs. 104,479 104,479 104,479
1 FEE p<0.01, ** p<0.05, * p<0.1
F2: F3He HEQARY
T3 A=ru|o] AFEA Ail= AXEH] o
T4: Wald FAF ofef o] suo] 3k pited
F5: Pseudo R*0] S| UEFoL), T2y ByPo BARS Hadlshs a3 H(OLS)H g

g o (likelihood)gto] |7} H=2 =4
geo] AL AYel Ao AT
2EE FE UE HA(wald test)o] J3f 3. ZAEE =013 Greene et al.(2009)%

Fal

jab

T}o]t}16) o] Rehdanz and Maddison(2008)Z} MacKerron and Mourato(2009)1}
saels Aol

16)

ZF 71 e dEdl FEE AT A9, oAt Aot AW = FEHzo] BAF kS v)X
Ao g Ve o]= E o1} Welch, MacKerron and Mourato?] 23} 7+ 1

=29 9 HHE YES ™ o] Luechinger et al.7} Smyth et al.o] Ao} AHHHE.
< ZFsto] BASH s S A7 e dEAEE EAJo] Aolate] AjlelA s nA e A=
b A oS Aol 1 ARE oF 4 gl JRle] ol g £ FES QlAlsle] BERWES
7= Aol ofyz}t MA 7| edsert G vt & wehA 2 A= E dreds e
7ol Wiks S ledE A2 AT
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(7 4) 191 XF9ASE Tt AESENZEIHAL)
H3(4) H3(5) 3(6)
-0.016 -0.016* -0.018*
rjeds
(0.010) (0.010) (0.010)
0.118%%* 0.104%%* 0.106%%*
190 A7 AAAE
(0.002) (0.002) (0.002)
1015 971 AR AL -0.099%** -0.088*** -0.088***
Al/10 (0.003) (0.003) (0.003)
1915} A7t 2| ARAE -0.027*** -0.032%** -0.033***
/100(AHA19] 25 A1 £]) (0.003) (0.003) (0.003)
1919 947k 2| AR AEQ 0.015%*x* 0.018%** 0.018%#*
AG (AL 25 A L) (0.002) (0.002) (0.002)
-0.038%* -0.039%** -0.039%**
1%
(0.001) (0.001) (0.001)
0.206%+* 0.371%%* 0.379%%*
A 2/1000
(0.014) (0.014) (0.014)
A5 ofn 0.379%+* 0.408%** 0.439%*
(A&=1, 7]E=0) (0.013) (0.014) (0.016)
A7}E B ofH 0.360%** 0.338%%* 0.317%%*
Al=1, 718=0) (0.023) (0.023) (0.024)
oA ofx -0.014* 0.051 %% 0.020%*
(43=1, 'F/3=0) (0.007) (0.007) (0.010)
EAAZE o 0. 11 1% -0.125%** 0. 127
(&A=, 718=0) (0.007) (0.007) (0.007)
2} AR of -0.066%** -0.046%** -0.042%*
(A9 GA=1, 71E=0) (0.011) (0.011) (0.011)
A7} o H 04767+ -0.496%** -0.498%**
(AdA=1, 71E=0) (0.020) (0.021) (0.021)
A7 o]H 0.541%** 0.488%** 0.478%*x*
(7=1, 718=0) (0.013) (0.013) (0.013)
22 Il 7% oX 0.260%** 0.258%**
(F9=1, 7|E}=0) (0.012) (0.012)
2% oA} ojH 0.636%** 0.640%%*
%=1, 7]E=0) (0.014) (0.014)

910



(B 4) 191 XHAES T2fst HASEMZINAL)
HE(4) HF(5) HE(6)
N 0.017%*
(0.007)
154] o3t 7H7e4 R
(0.005)
604] o4 7% T
(0.006)
Jz ofm -0.05] %
(7HF=1, 71E=0) (0.011)
w1 3317 2.950%** -3.087%x
(0.048) (0.050) (0.110)
i 2 22,078 -1.700%** -1.833%
(0.047) (0.048) (0.109)
w3 -0.255% 0.153% 0.022
(0.047) (0.048) (0.109)
i 4 1,854 2.302%#* 2.170%%
(0.048) (0.050) (0.110)
wald 24 11,304.89%* 13,815.37%% 13,949.30%*
(0.000) (0.0000) (0.0000)
Pseudo R’ 0.0560 0.0692 0.0699
Obs. 104,079 104,079 104,079
1 #E* p<0.01, ** p<0.05, * p<0.1

2. Bk gEF0ae.
3 Awgn|o] AlZEA Aull AAEHA] oS-
T4: Wald A okfe] 23U g2 p u,tt,

%5: Pseudo R70] W7 Uehtor}, =z

5

Bo] APAE Hushs Ao AT 4

g2 HAks
2] % (likelihood)gto] HTj7} HEZ 274

Adsfeh 2475 HOLS)2
9lo], Pseudo R’E OLS RS9} 7o)
2. ZFAIE =2+ Greene et al.(2009)E %
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lo
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wh

3 o] 9,655TH1Y T Q1o AVTREES} Hhste|w,
191 Ak Ao} Alato] 92418kIe) o FHele] AHHET} HashE: Z0

= vehgek
2 o] T AT AElE Wsse ma()~ mEG)elAe] datet 2k
B A7l AgshE AMEE PRAS Fo AFRAS shalth Lol B4
o AMgE FausE A%d 9% 71
(]

W wgoly] uje] S3usgol
e

(# 5) 2Y((3)9 stA=E= (F9): %)
oP(H=1X) oP(H=21X) oP(H=3|X) 0P(H=4X) 0 P(H=>5X)

X X X X X
7)o 9= 0.07 0.70 0.75 -1.47 -0.05
101 A7k AAALE -0.16 -1.62 -1.75 3.43 0.11
;1%];1 (37& a5 0.13 1.36 1.46 2.87 -0.09
o3 0.06 0.62 0.67 -1.31 -0.04
o1 2 A /1000 -0.59 -5.95 -6.39 12.54 0.39
AL ojn -0.92 174 -5.39 13.68 0.36
A7pzd B ok -0.35 -4.23 -7.07 11.17 0.49
oA ojr -0.03 031 -0.33 0.66 0.02
TAAZE o 0.22 222 2.44 473 -0.15
A AAf o 7 0.06 0.61 0.62 -1.25 -0.04
AA} of B 1.42 9.85 3.13 -14.12 -0.28
A7) ojx -0.79 -7.54 -7.63 15.46 0.50
22 Tl 3% ofX -0.40 -3.96 -4.25 8.34 0.26
20|12 o)A} o= -0.79 -8.62 -13.24 21.67 0.98
7hQ12s -0.03 -0.28 -0.30 0.59 0.02
154 o]3} 7FL2s 0.03 0.34 0.37 -0.72 -0.02
604 oA} 772 0.02 0.19 0.20 -0.40 -0.01
A AT 0.08 0.81 0.85 -1.69 -0.05
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(RE 1) Hetd Meotzeo| 0|

1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | THA|

(D25 889 | 432 | 202 | 159 | 124 | 77 | 71 61 58 | 67 | 61 | 115 (2,316

QLU= [3,256|2,714|1,580| 1,389 1,192 1,204 | 1,135| 957 | 979 | 907 | 831 |1,104]17,248

O 5,860(6,028 6,937 6,826 | 7,003 | 6,532 | 6,794 | 6,722 | 6,560 | 6,305 | 6,337 | 7,193 {79,097

(GF=s 2,918|2,717 (2,442 2,544 12,584 | 3,652 |3,552(3,632 3,859 4,242 | 4,340 | 5,861 |42,343

(S)ml--HE | 327 | 124 | 40 | 50 | 55 | 59 | 45 | 85 [ 102 | 58 | 66 | 114 |1,125

HoThE7E (2.890(2.949|3.048 (3.085(3.114|3.209 |3.204 | 3.238|3.257|3.286 | 3.302 | 3.331|3.160

obs. 13,250{12,015{11,201{10,968|10,958|11,524{11,597|11,457|11,558

—

1,579|11,635|14,387|142,129

B omE g esude] v Aguswe] ojg dge] Sue 4 guerEue Eas)
o SEES} B S e A

22 WS UL 14, BUEL 24, HEL 34, WEL 47, )9 WEL sgow
=
bl

I~
ol

ol W o

o

pul

22 2) XY MUY MEOIEC IR

1 O= -

1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

A< | 2.890 | 2.949 | 3.048 | 3.085 | 3.114 | 3.209 | 3.204 | 3.238 | 3.257 | 3.286 | 3.302 | 3.331

LA 278912923 | 2981 | 3.028 | 3.057 | 3.139 | 3.153 | 3.157 | 3.197 | 3.234 | 3.266 | 3.291

2.5AF 3,136 | 3.124 | 2.979 | 3.035 | 3.067 | 3.187 | 3.126 | 3.149 | 3.179 | 3.251 | 3.322 | 3.383

3.0 [ 2.799 | 2.894 | 3.016 | 3.043 | 3.046 | 3.241 | 3.165 | 3.303 | 3.377 | 3.346 | 3.352 | 3.379

4.0 | 2.882]2.900 | 3.186 | 3.342 | 3.186 | 3.210 | 3.214 | 3.327 | 3.184 | 3.422 | 3.303 | 3.301

5.914 | 2.877 2992 | 3.055 | 3.178 | 3.105 | 3.324 | 3.314 | 3.155 | 3.190 | 3.175 | 3.346 | 3.333

6.3 12921 | 2.894 | 3.022 | 2.985 | 3.124 | 3.158 | 3.231 | 3.232 | 3.284 | 3.338 | 3.350 | 3.315

7.4 | 3.233 (2,943 | 2.942 | 3.010 | 3.076 | 3.132 | 3.253 | 3.285 | 3.276 | 3.294 | 3.346 | 3.319

8.737] |2.910 | 2.981 | 3.193 | 3.123 | 3.183 | 3.244 | 3.186 | 3.247 | 3.299 | 3.328 | 3.315 | 3.410

9.7 12797 | 2.722 | 2.951 | 3.022 | 3.160 | 3.134 | 3.091 | 3.287 | 3.375 | 3.143 | 3.232 | 3.271

3.122 1 3.019 | 3.198 | 3.426 | 3.120 | 3.112 | 3.079 | 3.098 | 3.093 | 3.219 | 3.206 | 3.260

=
i
T

2.744 | 2.781 | 3.019 | 3.099 | 3.090 | 3.170 | 3.103 | 3.171 | 3.193 | 3.188 | 3.154 | 3.196

) 5{)#
4 |2k

2.866 | 2.912 | 3.097 | 3.214 | 3.285 | 3.228 | 3.227 | 3.416 | 3.412 | 3.516 | 3.513 | 3.446

2
o

2.976 | 2.853 | 3.014 | 3.129 | 3.181 | 3.310 | 3.363 | 3.221 | 3.294 | 3.338 | 3.320 | 3.248

2.790 | 2.870 | 2.964 | 2.920 | 3.081 | 3.299 | 3.405 | 3.486 | 3.235 | 3.173 | 3.141 | 3.257

_.
el el A
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oM.
ol | Hz

3.175 | 3.207 | 3.189 | 3.180 | 3.236 | 3.353 | 3.374 | 3.356 | 3.384 | 3.416 | 3.406 | 3.348
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oP(H=1X) | oP(H=2X) | 0P(H=3X) | oP(H=4X) | oP(H="5|X)

X X 0X X 0X
s A ReXe: Rt 0.03 0.28 0.31 -0.60 -0.02
1919 o7k AAAE -0.16 -1.66 -1.78 3.49 0.11
%?_‘];1 0?‘—} AR5 0.14 1.38 1.49 2.92 -0.09
1015} =& AlAAE/10 0.05 0.51 0.55 -1.08 -0.03
gé; OL;%Z]Q 44 -0.03 -0.28 -0.30 0.59 0.02
A= 0.06 0.62 0.66 -1.30 -0.04
&1 A 5/1000 -0.59 -5.94 -6.40 12.53 0.39
AT off -0.91 -7.70 -5.39 13.65 0.36
A7t HO ofi -0.35 -4.19 -6.99 11.05 0.48
o} ofF -0.03 -0.32 -0.34 0.67 0.02
TAAFE o5 0.19 1.98 2.17 421 0.13
AR AR} of B 0.07 0.67 0.69 -1.38 -0.04
AYAL of 7 1.43 9.90 3.13 -14.17 -0.28
A7 o7 -0.80 -7.60 -7.69 15.59 0.50
22 EL 1E o -0.40 -4.04 -4.34 8.52 0.27
ZUE ol o -0.79 -8.69 -13.40 21.89 0.99
e R -0.03 -0.27 -0.29 0.56 0.02
154) o]3} 7}tel4= 0.03 0.33 0.35 -0.69 -0.02
604 ©]A} U 0.02 0.21 0.23 -0.45 -0.01
7t ol 5 0.08 0.80 0.85 -1.68 -0.05
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