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Mismatch of Perception and Data: Air Pollution,
Medical Expenses, and Consumption in South Korea

Seong Do Yun* and Seung Gyu Kim**

ABSTRACT : Throughout various data sources, it is widely observed that air quality in South Korea has
become improved. Koreans, however, insist that their health status and economic burden due to worsened
air quality get degenerated. This study aims to explain the mismatch between perception and measured
data, air pollution-led medical expenses, and consumption behaviors in the economics perspectives. First,
we demonstrated data-driven evidence of mismatch in the perceived severity of air pollution and its
enhancement in measured data. Second, using the health demand model, we theoretically derived and
empirically showed a co-rising relation between air pollution severity and medical expenses. Last, we
analyzed that the perception led to increased defensive expenditures in consumption. This result implies
the possibility of overestimation in air pollution impacts on socioeconomic losses and its possible reverse
interpretation from increased social benefit after improved air quality. Our results recommend policy
consideration to strengthen air quality standards, to support socially vulnerable groups regarding

defensive expenditures, and to improve the accessibility and credibility of air pollution information.
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|m i)

Q1T $47 35 7}0l7.919] 20194 ARZAAIEY 9], 2019)0f w2, A2
2121 92.3%7} 108 Ao} 0]4] 912 512 7h ok -5l ok S 41715 )
ff m| Al W A] sl 7F Az shebar SR HIE-2 94. 7%l Db, WAl MR = Q1gh A7
582 7 @5 2] QrkiL Sk ] &o] 85.9% Atk % 212019)2] 20174 A&
SO W, ZAREE T 44% 7} vl A |A| o Hl-e-5ko] Holl A 571347 1E ARt
AL glew, 46%7F nAaE AT A Ho] e AR UERT o] £]o thefet &
2Ah AATOIAE SARE S8 AT 47 SH1% 4 ek

t)7] 2.990] zkal7) 7L Ak AT Se) Qlxjel w2, hoket ¥ Ars
ueke] ti7] 3 o] A E AL ga HolEth o TlE - A-8-3£(2019)= =791 2001
HEE 2017714 2] PM10(Particulate Matter) A A & At 2 & o] -8-81o] S-2ue} 2|
oA HA o -, e WAEI T 8] 31 2y el g A _O.EZH"
3}71 91e-& BRI, $7450] 2018 th7] 2 A O A T, T ite o 7] 9.

A EE7F 7481 Q1 o, 1995 o]& =A3HPMI0 5= 7| A} F45}o] L%jEE}
4ug/m’ ZHagH45ug/m’ S 7)1 28k A 0 & eyt o] 9]0l n] g9 F=HNASA)
9] AOD(Aerosol Optical Depth) A7 S H]| S5t thoFat = 2F 7 of| A 2] uhe}e] o 7]
9o Az} A E L )L FoI3}t 2= 9T},

U

ZAA| ol A A A A (economic agent) 2] Q1 X](perception) = 214](recognition)
o AW = AR Aol FaE vl A 2910] shjolch Se) 2.ade] 417k
= 9e] QA Ash 9 Aulse] 7P S ZASHE H 9lo] 71K $AeE Agke
NA= Aoz AFE AT AR = AA7F BAIEZIA A & 7HA] & A A| 712 2ot )

g 7Hoverestimation) & 4~ th+= Zo|thAdamowicz et al., 1997; Ferreira et al.,

1) H2 -2 uehe] di7] . g of A= vAl HA] e 20 HA] w0 S71= A E o7 &9 T dto]
A oA A 20 A] A 2 7] @8-S 57 5hs S8 2] (measurement) 0] 7] o], & Aol Al ARt
A 9] Tl A 7] LFol2he &1 8 27| = e
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2018). o= 9. 27 i oJFlo] that Q14| 7147 el (hypothetical bias)S Z7H
A717] o], 7HZERE 71 - o] 7R E AR R A Bk acle] Hok ER=
©.% 8BS £alloss)ol S5} o] 43 5]5] 2 (loss averse) A1 915 714
9] 712 & AA| Bt} =4 H71E 4 lth+= A o]t} Kahneman and Tversky(1979; 1992)
© MRS olS(gain)Ett Eafofl Hroh wizbshA Whegtthe o] E(prospect
theory)& AIQFstal WA ZATE o] o] 2of| W=, tf7] 2 Esfet #AH 2oz
7] 2ol A A H, AFE2] B8 w45 oA et tf7]2 9] 7=t 7]
2 =20 FErt gt Tk Halglol mhE 880 HSlel SHA|ago| B ®, ZLS T 7]
A O] 7HA] = W = H A SHA| 2olAA| H-

WS A=} A 9] 2pol= 7] 24 o] AA| 7HA & 241517 o 6 A whE oY
2}, A E 7HA] o] s Al e o F A Fhek AFAIsHe] e ol A A A e uret 7]
2919] AFSIAA M-S thebe w4 2 2 el T ik BEA R o] WEAE
(stated preference) = FAJA S (revealed preference)s F3F H|A|A7IA]H 7Y
(nonmarket valuation)©|t}. o] & HH-E 7] 2 9L 1|5l7] Y3 7lelo
+ H&A AR = 2JAH]E(marginal willingness to pay) E= A5E2AH|E
(marginal willingness to accept)S 5] A5 A H|-E O 7 2| Fol= HLHo|th 18
U ti7] @ 3 BEIgh AR A5 WS Aol A 1 Hiel o] tf 7] 2 ¢o] 7
S 7350l thet s A2 A ofstaL Q= A 97T ol & 501, ol 22 2 PMI0 &
=7} lug/m’ Z7H50E o 3HA| 2| E=-8-1]g-0] $100]2hd, ¥ 2 PM10 5 %27} pg/m’
AAFE o $102) FHA RO AH]E-0. 2 1% 58577 A%t w5 A= HAlE
Sk, AA S-eutete] ti 7 o] dpA Hok A AL ek, o] 5 A+t Ak vt
eke] A2 W] -2 5717} ohlet sk ik sl el T stk

2 QAT ofelgt A9} B3 AR BUXT A 2 AN ofel o3t 57}
 7FR] 9] sl A of| sl B AR o thFet A= E 55 BAISHE AHe AlEskeith
Al 9o 7] & B2 F = et le s o o] 7 W QI A= E o] 8-5tod,
o 7 7HA1 2] 7ol gk A2 3k A, ti7] 2ol I vhel o] Azt
sithd, o= B8 F7lstofof gtrh. &, di7] 2o A7kl mlAl= FE A sk
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<19 1>9] M= H3l= A 7HR 2 QoFsh 4= Qth AR, 7] 2 (Air Pollution,
Aol it A2 Al o] Qlom, ALERt A Helt ol = AFE9 ti7] &
ol tiet B2 2 B 3] AFo] otdzt 2.7 7|3E Fek A &E /lee HojETh

=4, v]A| A|(Fine Dust, S-4)2)=2013d 114 o] A A4S 1
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o= 7] &, vlAl WA 1L Sk viA] AR ARE AL gAlRe] S-Skl
UL} o]= o] gH}- Bl AR o] A=t Wt Fxte] A T=E vlA HAlz
A REHS AlESCRE A1 aj4le] 2712 BeE)7] % gtk o] 27<] [glof
A glo] Ab=of| t gt Z-5-o] n]Al HA] = T 7] 2ol tiet 5o B4 S7Hek A
A} ol Aoz Pekek
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7] ©.910] A2l A1 Eao) Thet Selbetel ATOIA] 71 po] o)7L Sl A}
B 167] WA E @ A|BA] Bl PEAS 7|20 2 5 PMI0 @ PM2.5 S5 2420
o O (L 249 7] 0.9 B4 SE AR 27k 42 7 glo] vz o
£ 7P, A A WS A3 B A RS0l BEH ) 2742 At
A )31 917 whizo|ch g 7] 0.9 B 51 07 AR YR 0E B
2 %) 578 geospatial data?)o| ], o] T x| = E1= choel Thle] wH o] chaEgh
S 2 X7\ (spatial aggregation)d}o] ARE-5}A| Tt W& T2 % A5t geospatial data+=
Uiz oz gatgho] Mokl Zito] EolEe TAH 272 A H K aggregation
bias)7} 2K Yun and Gramig, 2019).4) 2 k= Al o 9] 9] 71t 9 7)1 2l X]—Fa’—_
A F0T GH207 B B AR S BHe] 919 AT Tele] 22 0
A w9 7|4 AR E AE38= Yun and Kim(2020) 2] g|o] g & A&-3}SiTh

Yun and Kim(2020)2- 2 8 t7] 9.9 E20] 2 ASIELA(CO), o] AHSHA 2:(NOy), £
Z(0y), OFBAIA(S0,) 18]I PM109] 52 A2k of o] 2] oK https:/www.
airkorea.or.kr/web)2] 2001 J5E] 2018 A7FA] 9] A|7HE 24 X2 E 7|WHO 2 3}
o}, 2} ARb R o) Bl AR YRS o)%, 752 7(Ordinary Kriging) & 532017
39 AT 7122507 A2 F4) i (centroid) ol A12] &9 B chat 37
212 AN B AT oS 2507 AT 5 200649 ] 2017744 AT Bl
AE AT 02 B B B 7HsEh2437) AP AL A2 S A7)
Stk o), 7t 200 B RS U HET T, T AHFE AR 2 A7
AR 7] o B4 s A R= AYd ARE Vo2 thE sharta 2 7|t AR
of W) HEelo], A 20| AR AT AL 7R 4ol tfet ke 2 45i}7] 9J9) el
k.t 32| Q) W] i AR o] HlE - 71-83E(2019), o] 25 - FHIA(2019), B4H(2018)
o ty71& 4 AR 1e]al A A7 WHO, World Health Organization) 2] Ambient

o3

3) 275 A SK(spatial statistics) ol A= 3-7F AL &5 geospatial data, lattice data 2] 11 point process data A] 7}4]
E RSk dlofE o] ol whek A 2 ohE A W2 5] ftth(Cressie, 2015).

4) EA A= ZH AR E JAE U A7) = BA8H] 255 Modifiable Area Unit Problem(MAUP)o| 211l 3}
o, =7 scale effect@} aggregation effect & U1, o] 5 7}x] &t oJaf Whlsh= B4 2] o] A2 A AH
SHaggregation bias)©]2}al K Gehlke and Biehl, 1934; Openshaw, 1977).
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-2l A AHE AJRIE0] 7HE &4 A 7] Lo iRt A EE 2
£ oSl 22kl wjA] T12)a AvpeEo] o w2 Az 7] »
HE=PMI0 Y PM25S A7 =& 7|& 0 2 BrlEl =1, PM2.59] 7
A7t ot B2 A A G A 2R 7HE5E] w ol i Aol A= PMI10-Z 7]%3&
=9lateint Seluetol A= ti7] @ dofl gt AAIXE S B AP PM102] 5
w5 71E0R U 9AR BASH] ‘EE (0-30ug/m’), ‘HE (31-80ug/m’), ‘LHE’
(81-150 pg/m’) 18] 31 “ufl-$- LM (151pg/m’ ©]4h) 2 2 rjetet. 19954 o] % 7]
$177)%-8 A% 100ug/m® 18] 31 A S0ug/m’ 0.2 A ¢lon, WHOE= U3
T 50ug/m’ 18] 31 A 20pg/m’ 0|tk <17 2> Al T 2 =2 PM10 91
T E(AZ) 9} AL oAk 7] 23 0] 4 2 225 A A A& Lk o]k,

—

O] L
TU=TE

0394 A7t o
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2 2>o A YehUE, S-2jubel PMI0 B Al 2foli= QIA|uh A &3 0
2 ZkAsHe A gFo] glom, LHm o|Ake] 7| o] 2 YA e o] B A o] Q)
6.9 ot glt). Salutel gi7|8h 7|20 2= B PM102] 57120114 0], 50
ug/m’ I} H|Z3E = e S22 0 0 X]5}1 9] © L WHO 7] BHE6}aL Q1A
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BE Xi2ol OIx|o] UKL th7| @0l W2 o2 HIR L AH| XIE0| BE 24

7120149 116pg/m’ 3} 20154 102ug/m’S 7| 23011, ol % Hulo] o] 4
g’ 7123120159 104ug/m’ & 71 S ek o] 5 EA| o} vl g %9,
7] 99 Fe A O e Polet & 4= Ik <19 29 AFHL T2 el
7] 29 71ZoIuH U B 9L 0 2 7| S Ba] 4 St o]
HFRo] & ]2 R4S Bk whebA PMI0] 7k Z7Fste] thr] 2. A1zl
that A7k Z7eh Tk A B A AR EE BH1a 4 Gl

th7] 2. AzHel ofgt Q1K F7ke] ZRs A Gl olf St @
o A4 F712 W S ek HUHOR Y] 09 $ES 2T o) $75H: 3
A2 7] 2 CO, NO,, 05 18] 11 SO,0|t}. CO= & =
ol 41 £419) A2 Al Aol
EASICE NOSE S48 A4 WA} et 5713,
B0l e s 2 Aol /5T 0 ol 0,94 S0,k Rkl
Oy a2 WAL/ Lo SO, Eaaha 43221 ) M U] a2 A2kl 13
A 7Hs et 2.9 Balo]ch wek, QZM o3 Ak go] th7] .o Ht Azl 1
ot QLA 3ok, 2 420 9 NO;, Os, E= 80,2] th7] 3 =7} AJ71o] wet 3
7Fatofof alek. <17 32 47 W] 714 7] 9.4 B8 A7 Bt HEO] MBS 1
ofzct
<13 3504 312 7F5 1R, 20131 o] 5 th7] 2.9 ZPel ol A7 Fat ol
7F o101 Hek, 059 WAell €13 B4 7Hs AN &) 57 - A A1) A
w 57}o] olgh kA ] 7R o] ek Tejuh<a17 3ol AAE AR 0. B
7} el7] FollA A 4ok FOHE A2 Tefste] ANFEl Aol A ZH5
QA ST 4 glek. el B AR U Y AREAKAIEY ¢, 2019)

of K2} o], 2121 90% ol o] FASHA th7] G0l HakE AT el A4
20| o7 WBHE B Aol A AR B AR 2 SH15kA) ke, theb o)
©g0] Azbol et 914 7P 2 Ahze] Wak Folet U5 eheha wet
o W] A EA 0] AukE 3efstol, 2012-2013 110 o] 2= 7}t th7] &
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(https://www.who.int/airpollution/data/cities/en/)
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7] 2.l0] 71740] u] A oJayol Tk A Fhel oA s o] 773 ek, of
FA9 7] 249 A7tef tigt - F 9l avteE= APYE S Z7KHDeryugina et al.,
2019; £2]94 ¢],2009), EAHE 7Fa~(Nieuwenhuijsen et al., 2014; 373 4],2017) 18|11
57| Aol F7KSchwartz, 1996; 4194, 2002) 50| Utk o] 2] = vhd 2 gk 2h4}
of A 27} W A osh, 7| i e) v 123 gl Y o] 2 ul-ge] Zlo] 2
AFB| AR A Hero] =71 So| thokal A7E 47 BHelat 4= 9ltKChen et al., 2013;
Cohen et al., 2006). 0] S Q7o FEZQ A2 t)7] 49 A= A7FS A=
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E@fq.nbﬁﬂﬂiwﬁ o780 AAE T QrhH ArS o] A7t
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O] & B|-g-o] S7RITHAL T o= QlTk. Ty 7] 2 o) 7ol njAl = A S AL
o, 11 F7HEo] A= A= 847 o] wek A A 02 FolE= 9= 1
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7] 943} ]2 vl gTte] PAS o £H O B EH5}, 0] S B ARE 0|23
= 2519,

>~

]

il

1. Y8 3ARY

o] 428 1) (Phelps, 2010)0] w}eho) 7012 F-8(utility)S Aol A Adishs &
IE SH X)) 2F A7) e 3 U(X, H) 2 o8 = 9t UX H) = 3540 &
§orr= 7M. 7 = Aol A AR = X] R o= A BF A 8] A (m), 7
& HAE e EE(a), 7] 28 )l et A Eohal 7PYsHH H= h(m,a,l
2 YOS = Sl ARSI THA S Py, o7 A3 H M| A 7HASE P, T1E Al A

T

¢

~—

ot

6) £ A0l o]ZRF 2L Phelps(2010)2] B SejH 02 S &3 Teng Wah Leo #422] Health
Economics 70| EE #115}9 T} 739 1= E = https://people.stfx.ca/tleo/of| A ZFol= 4= Qlt}.
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Max U(X,h(m,a,l)) (1)

X,m

subjectto Py X+ P, m=1

A1 (1)2] a8 o3t EAIS LA ZA(first order condition)& 2]-&-3}Fo] A 2]shd tf
-9 SHA U A|-&(marginal rate of substitution)-2 4-&t 4= QJt}.
Ul X,h 3 7l hm ) ’l Pm
i (Xoh(m,a,0))h, (m,a,l) 2

Ue(X,h(m,a,1)) Py

2 (1)9] 3= 4] (9] AAHALL BT 4] 2) 0 ZHE G 2 Aot H A
M]20) TS m 2 S, Th7] 299 Z7be O3t ol Afa W Au| 0] uhS

35 v WA el E-4) (comparative statics analysis)& Z3f =&oHH th23; ol

P’m
* Uv]zhh hm + thhm/ o UX/th
om _ Py =0 (3)
al Pm, P'm, 2 m B
P7X - UXX?X+ UX}LhHL - Uhhhm - thhmm + thXpi
- _ om
A (3)2 &= B8 AP, m) e H7] def th2 Al a k= P, — = 00 2 o

7] 2ol F7tehd o & H|-§ A& B3t 57 = A e Atk &, g7 &
ol WA= o7 g A& HasH %E}-

2] (3)9] Ait= LutAske] 4H] F7EE
(normal goods) ¢l &= A3} g 0 2 o] 7 )5} Ul /\Wl
ojt}. F=ol Xl 255tol| A 2 ZA 3} Bl AH]

TollA ZHdRE A (1)2 83
ArtAf 2ke} c 4| A(substitutes)
o5 Ago| AasH HE

ﬂj ﬂ]ﬂ,
_g
F_R

by
?
@; rlr

7) A (39 Fzof tgt S 5 Alef 7=k
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AR H}\'] Ay J,].

2] (3)9] o] 22 Aa7H A p-Eluetoll M = AE-E Aol e S22 flsh &
A= wFdATtHo] AlFdl= $h=e5 1Y (Korean Labor and Income Panel Study:
KLIPS) ZAPA2:2 0] §8} ik St e Sod 2A1 = T A1 2] ] 715 5,0007}9} 77
Y& ool g EEE hAFOR 198K E 5T el 77 2 Aol ek

Les U A4S AR 2ARIR SHATE 71 B 7R 9] Q1E ARl B A HQlES
L& kA QLA ZF HE X O] Al HHE Algste] thofdt B o g ﬂ%% 3
= ZAHERO|T] B Ao A= 203} EFHeE ol AHRZ Al7ko] w2 S Le] o] ¥
steb df 7] .ol gk Uukel o) Q1A €] 7]Eo] Eli=2013W(E+=20124 3?‘5‘&)‘% 7]

o2 o5 F5ETte AR S EHT 4= 91=2006~20171W 9] AR E AME-SFAT
e E S S EARe] 7] 2ol mIA] MR o] it Q1A 9] of fof wAgl=
wo)7] wfiZoll - EAFe] th7] 2ol thgt AP IV H | o] 7l ]l o] §l= Edolet T
4 Qich ol e o R ehd B3-S AR o' 2R 97 wiitofl, & ¢+t
oA RS AHE-Sh= o & Bl-gofl gt Al=S AE5E a7t et o] & flsf &
At T R AAS A At AR RS Ho] 3508 FHehs SR ald
2006~2018d <7 A} = (Version 1.5)9} H| 1l H Es|o] =Fufd o] o] 7 1|8 4 A H] X
= AE7F S muld AR} et A S 7HAAL Y5 EelskeiTh AR U8
F5 A2 7= 3kt
e o Zht AR B () B £ dld AP =0 A =

i‘ﬂl Al &3t ‘ﬂlﬁ\-‘ﬂl A=l 1‘41??} FaE ¥t S AT 2= ‘ﬂld‘-’“g 4] Xl%

r PH
o EN

ot

2015%1 71% Az ‘—JE 3137\]%%‘ =912 20059 7-E 2016%‘177}7\194 *lﬁl%ﬂ%i
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A 9 814 20125 ZoIA 20135907 o] 27

o] 5o 4zhgol et 17k Skt 8-S tmelatete. shAl

2013\ 0] 5] A A|Go] v 1A & S Wefsieeke <17 4504 20134 o], 4
S

g Bk = W8-S oISk F7HA171 0 et AFE

)

(dg 4) d™EA PM10 sE2 287 9|2 H|Z(2005~2016)

58

7.0

— Yearly PM10 Average
v P — = Monthly Medical Expense

54
|
-
6.8

50 52
L]

Yearly PM10 Average (ug/m3)
48

\
64

48

8.2

6.6
Monthly Medical Expense (2015 10,000 Korean Won)

2006 2008 2010 2012 2014 2016
Year

L PMI0S 2437) Al20] AR Bagtoln], UBE O H§L BRwENI AT A
o1 g3 7HEHR.

N

H 4> A A EE el AA o] FA @l fshhe HolFa1 Qlon, ZF 7t
A, Ei= A7) WSt w2 WSS AR A EHOﬂAH H]g3t o 7] 9 Qo] AAE

mojzrtants 84 gick 4| ()l A A P, 0= 09 AEL A4 W) o) At
)

o o)g ul @3} tf 7] 2.912] B0 7] ujEof, o] 7 H]-golLt 7] &

Aol &= Wlil% < HelEol SAE A lA 4 3)8] A2 ol& = UeAll
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AZEAL R BYS FE3k7] 913) 4] (1) 39l 4] Q)=4e] o= Afet % Ay
20 208 m = m’ (La, L P, Py X )& GESHEERRL 7PYHAL of7]4] 2] A

2993w X =X (La,LP,,,Pyym )2 QEEAW AR 2HE X & 184

H X W2 m o 2ol tiE 4= ek QB A et W Au] A vl FEo)
ofy7] Wi, 7+4 WE|(P,, ) ThESol F3te] & o8 vl-8(P,m )22 Fold 5
9lal, oAl ;o2 B8tk Sl U3 ka2 & A6E P X 2 A olElal, X
2 3271 4= Qlek. s d A= 7k o8 7heshal 7P sH, 7t i o) t A o= B8
Ukt 2 AFHA LR S 4D 5= ek

my = Bily + Boay + Bily + Bx Xy + 8.2 + g(t) toa, ey 4

Al (@)oA] BE f= 2 PO AFE, : = 7 B 7Y B4 WHE, g(t) =
ZF A (time trend) SRS, o, & Al = ©9] 9] 114 & v fixed effects) 12| 1l ¢;, = 2
Foll A A=A = 2 4] 22 (random error) 2 LR g(t) & o, = AIAIE T
= A 299 EAS A flel e = ohE #iRlo] AshA] gk el
= BAIRIE A F 501, o= H-&-2 AR HAA = B A Y| Hsto] ube} Hake
A=, 0]%/\]{}—’]‘—/‘1]% Sl AT = Uk 7HA §1Q19] -9, A o] AL 8
% of W=t||, +-2uzte] - o] et Ml A T2 A 4
Al w9l mavte AAskith & AtolA= A (D=
= O|-&sto], AL BARG 22 FAT L S LY
° < 153} 2k
<3 1>9 FE HE 2 A5 HaeE= 2015 AH|AFEZFA]9(CPI, Consumer Price
Index) & 7|0 2 A 271 A(real price) 0.2 WIS t)7] 9] 4-2(1)2 2437}
AlE] At PMI0 525 S le s d o] FA AFA JHE 7w o2 At
o A7 S A1 I BE()2 A2l Hel F 71T A7k A e HhEe o]

2 A olsto] ARk 71 B 7R BAL A 3)o] 14 A g Wel F o)

_>;

ofl
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5o
ox
1
o
0p
Ef

(B 1) 7IeSAZ

Hae Min Median Max Mean S.D.

AP o7 H|E
= 0o v [e]
(2015 CPI 4wt 9)) 0.00 3.00 1,995.00 6.499 14.41
| X
g l331\/110 5= 34.62 51.40 71.59 52.29 6.46
(ug/m’)
7% Yo
(;]:;LT Hel 15.00 51.00 97.00 53.26 14.94
i w%
(1% =1 / Otherwise=0) 0.00 NA 1.00 0.32 NA
i wg e
(=91Z=1 / Otherwise=0) 0.00 NA 1.00 0.37 NA
e
(d=1 / o}=0) 0.00 NA 1.00 0.78 NA
7

1.00 3.00 10.00 2.82 1.33
&)
s 5.65 4,256.10 | 127,471.27 5,266.64 4,587.01
(2015 CPI A%, ut ¢ : 256. 471 266. 587.
AR F Av] 2|2
=0
(2015 CPI A4, vt 9 0.00 160.54 1796.69 188.16 127.73
Wh A w8 7R
(i 2%=1 / Otherwise=0) 0.00 NA 1.00 0.59 NA

Fooww U EEEAL SEeEaldl JhE EAE A48T gY. Qe a6 AL YU
oz ul§-2 ALRF ghel. Dummy W] iR FHghE EREAL AMA S

H]§:3} WA Pelo] Qi WA teehelsOmited variable) He](bias)] o] 2t 1
24 (endogeneity) 2 =0]7] Y&l AF&5} T

Al (4) 9] Aol = A 71A] AlFRA S RS 3185tk A HA g2 ofid Ak
AARGo|H A 07 ol 7|F K F(benchmark model) &4 AJ7F W A =]
A G} %Xﬂ glo] T3] X FH(OLS, Ordinary Least Squares) 0.2 FA5I% T} F
AR w2 A7 9 A =0 nA IS E3eto] 24T A HA mEo o
PM10 l"‘Eoﬂ HEASE 4= Q1= WA A E =t 4x(instrumental variable) S ©]-8-3}
o] XA o]} Deryugina et al(2019)%= 7] £.¢ E2o] lgte] wWafo|u} tf 7]
of 2700 wheh Wetshe WA Al tisl 21231, o] & ka2 ARG-31e] Two

A

Ol
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el

st

e
AT
1=

£ Kt=et QX2 S¢X|: tf7| 2ol e 2= HIE H AH| XIE0

(B 2) 2=ZFH o2 =2 Z2ut

F4W5 log(WHF o2 v1§ (015 CPL &%, ¥ %) + 1)

=3 (1) =3 (2) 23 (3)
7] 2 $==(10) OLS Panel IV Panel
= -0.0058*** 0.0033*** 0.0095%**
A PMIO 5= (ugm’) (0.0004) (0.0011) (0.0026)
8 s B4
0.0205%** 0.0247*** 0.0247***
7HE HelH) (0.0003) (0.0003) (0.0003)
TV 1S £ -0.0881*** - 0.0503*** - 0.0504%**
(2 =1 / Otherwise=0) (0.0102) (0.0101) (0.0101)
VS DS F -0.0154 0.0294*** 0.0295%**
(=Z=1 / Otherwise=0) (0.0110) (0.0110) (0.0110)
7 AY 0.0663%** 0.0473 %% 0.0472%%x*
(g=1 / o}=0) (0.0097) (0.0096) (0.0096)
ol A 0.0953%** 0.0607*** 0.0607***
7H () (0.0035) (0.0037) (0.0037)
ZE 9 20 A
log(74E 0.0598*** 0.1393*** 0.1388***
(20159 CPI &g, 4t 2)) (0.0044) (0.0054) (0.0054)
log(¥H+ 4H] A& -0.0376*** 0.0289*** 0.0295%**
(2015 CPI &g, vk ¢) +1) (0.0078) (0.0080) (0.0080)
AHA Ea(a)
A7y 84 =8 97 0.1156%** 0.1063*** 0.1067***
(&=8g=1 / Otherwise=0) (0.0075) (0.0075) (0.0075)
Fixed Effect Controls
Year trend 0.0265%** 0.0419%**
(2006 = 1) (0.0052) (0.0079)
. -0.0028*** -0.0034%**
Year trend A3 (0.0003) (0.0004)
A% 1A a 7K Fixed Effects) No Yes Yes
Bias correction
Residuals B (()008332; -
4 9 Model Fit
FHES 62,016 62,016 62,016
R-Squared 0.7401 0.7465 0.7465
Adjusted R-Squared 0.7400 0.7464 0.7464
Overall F-test 19,57(%** 6,742%** 6,502%%*

G wE JR|T R 1%, 5%, 10% el A 2AA7H 9ORhE Lhehith RE mao] 24
° gEwgshael / AEAS 289 Aol
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o

Stage Least Squares(2SLS) 2 FA35}% T 23 (3)-2 Deryugina et al.(2019)2] B
A galoick. Al maol Al 712 W Hl 4Rl 80 3 384 gl AL Te 3
(fat-tailed distribution)©| 7] Wj&of] 2 15 F ol tt FAH A= <32 2>91 7t} =g
of 3 B A% Al 3 first stage) 54 ATH %ﬂsﬁ of 3] 0] oIk
LS A A I A R ePlapd ) 9 4
L% 70% o]Ake] R*& Abgs] =2 otk 714 4] 9l =X = AEF PMI0 5%
24 4] (3)9] At e ghol 7] E Tk Y (1)«] 5= e 7HAled, ole AR Y
AEe) AT EAE 7] uhiol ke W Qg Welsh Qi Ao wekHc
£3] 750 Lol 2 Algfet mE 241 So] wal ()2} 1 (3)2] Afel Holsh] o)
woll, AITER A= HR1O] FAI7E g0l & 71045 Skl 5= & = Utk 2 ()9 =
B (3)] Aol ABwt PMI0 w=2] YA SAIsH=A] of ftofl Qlet 13 (2)2F
HHY (3]t FA LS ot HlsRt 27|15 7WF—’ QAR A+ PM10
=1 9 Year Trendof|A] 7] 2] x}o|7} Lpehtar Qi) o=
o] Az, ol5 A TA AFEAL D= T3l 2T Alf% = Eﬂ% 23 °1E‘r-
Y Q) Al 7 i T 24 e 2w e o], iE o] 557} 7o) Fook A A|skal
FAMOR Gollst e 0] BY ARHES Bl olrk 53] 4] (3)9) 354
& W1 9] o] A5 EA0) Ak s felitete] o] 2 ¢l Ao wt ol

H|-2-9] 2| 20| 7FAsHTL Q= AR FHols) 2= Qi)

E
wHFl

V. tH7| 20 AH| X|E2| Hs}

8) 4] (4)2] 24 of| = =212~ 1 9)(Omitted variable bias) T a4} 7153 YAIA] 2912 A A317] Y3, & of
B, & o, 9 ohefet b2 HelES S FEE vHto] 7714 (robustness)& =91 5HGITh. 1 o) a4 €
Z(principle of parsimony)©]| w2} 7} 2| 4810 W o] 2R AN <& 2>0f A A5}k
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#E Xzt X9 SR 7| Y| ME 2z HIE H AH| X0

el

ot

1z

HI

a3lslAY 9192 2lu]sh] 95k AAIZ S A dsteiof gtk S=ro|uf 1=t
ol th7] 2G| A7} o> A7t 7 --oll= o] 2Ijt A |7F A=A o Holete FEHE
e} 7] & $FtHFreeman et al., 2019). $-2jutate] 49 & A7} o) 7] @ ¢o] v]s=
S s ZEIThs S AISHE, AT A 0.8 AT o] 1S B5 4340l st mAy
HA] grhar Helvk. 7hg @A Q1 2 u] A WA npAI g 3784 7] i 2
"o ] z|Z(defensive expenditure)©|th. ¢ <5 2](2019)L} Zhang and Mu(2018)+=
ol2igh ol A A1 %S B 7] 2L Wa}7] el Arerom A B4 o oS
%Xéf?i Qo] alfabey.

2] 2|%&9] ZAA|5H4 o] =L Ehrlich and Becker(1972)0 4] A|2kE 2|3 3] w2}
(risk-aversion)QJ A}7} 2 8 (self-insurance) I} A}7 1R S (self-protection)of 7| Q1gtch A}
AREE Eao] 2712 Fol7] Slat Ao, A7|nEE o] S Fol7] ¢F
W9l otk o2 Sol, AxyTelo] HA shlo] olg 3lE Zol] Slat A7t
20| 50| T ek ase] AAE Reh]le] S8 ol 7 Arhunol
dglolt). A luEI ApREL Jumom EgkEo] LEjoi(Shogren and
Crocker, 1991), o] 98-8 2|4:5}81 711} 5]7]8}7] 913 1|22 ol 4 22 4 9]
= QU oF Holl A AR 7 A 5ke] o) 2 A I of| wh=H, AH] X&) o] 2 A 5}
S A H] 0] A2 A A=A o] 2 Ao} Bl AjH] 2o TRt A& o] s, o 5 BAY
5171 13t uAf o] A 0] F7stofof gt 2 At= 7] & H o) Az g ofl it Q1A
O] F717F &xH] A& SV UL Ql=A1E AR S Soll A8k <19 5>
7] LG HAT w4 vl B npaael 379479 A= S5tlS

ol

o2
A% BAAZYZA AR 2 FAF Ao|T AR Z7re) wish QAT 2%
How uAg ntazel 271 447) T Eelojo] 2716} 9Le-g o 4= ik E5] B
7134719] 7492013\ o] At H 02 & S5]0lS Ko 1L QLS oF 4= k.
A Ead e 71e] A AT Yol Au) X&) )4 A Ze]
A& A5 ZARBEAL 9k B &l TLof A=2005~2007 2 2014~20161E 2] 37 %
of ol B2 G 4] 2|2 U)olo] S7H <3 357} 0] AL WE v gL

9) E Aol 4| AFEEH ZFR Ol A 2005-20071-8 2013%] 0] H PM10 527} o] 9] 1z ek At 0 2 19k
wjo]m, 2014~201613-2 2013 0|5 tf 7] ©.A0] HZkAdo]] that 9127k K o] %L wo]ck. & 7|7k u] 5w
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th 71387471, vl WA AE, e ohE I A9 ?Lﬂ’:l o2 yehd 4= 9=,
2005~20079 3} 2014~2016d AJo] 26.11% Z7}5}o] Y 5,600(20154 7]3)L =7}
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e

£ K=ot QX2 2YX|: 7| 2o e 2= HIE

H AH| X|

=
=

ol

el

st

1z

HI

(H 3) JHEx A AH| X|& 7 EHE=9| H3t (T 2015 F Tt 2)
Qmg ue 2005~2007 4t | 20142016 B 2o (b-a) =2 %)
(a) (b)
2]H] 37.48 39.29 1.81 4.84
Q]A]n] 8.14 11.48 3.34 41.00
EmReRE) 15.93 11.72 -421 -26.46
Abal-S-H) 19.43 13.06 -6.43 -33.00
2262 B] 19.80 18.97 -0.83 -4.17
Z=7]u] 20.87 20.44 - 0.44 -2.10
FOFO ] 4.79 9.67 4.89 102.10
WA 2.13 2.68 0.56 26.11
EA]H] 13.74 12.62 - 111 -8.10
Hoy 9% 0.75 0.50 -0.25 -33.09
A &= 11.88 11.97 0.09 0.75
9 8= 19.45 21.96 2.51 12.89
u] 2] 7.12 7.75 0.63 8.90
s ESmASE 572 6.13 0.41 7.21
AEE19u] 5.46 5.02 -0.44 - 8.08
71 0.44 1.87 1.43 328.68
HZo|ZH 6.75 6.37 -0.38 -5.66
(3.00%) (2.74%)
Z4H] 7 184.49 194.04 9.55 5.17
(81.95%) (83.43%)

B FA ] 225.11 232.58 7.47 3.32
e M ! ?LJ 202 53 wEud

T RE 8L LEugo) Vi 7SS F 43 7T F A A& 46 A& A

FEo| A BT 20] A2 @ v)an] A2 w3k AT v (Z3)e B4

ghv) o] RlolRy] L Bau] A ulge] njF.

o B ukaa e Sao] oo 4
o ga57] 917) ol efE 4 9]

6'd0]2005~2007'd of] H] 8} T

] = w}x|d 5k

& 329% 57t
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o —
=4 st dasto] wet o7 v w3k Hashs Aol IS SISkt o
kA 7] 2.9 A2 o gt ti52] 1A F71H= o] & H]g-o] ofy g} AH| R &2] F7}
2 A9 5 St} &, AR B8 upaag 371347 9F -2 oA Axnl Ao
et A =S Fol di7] &8 2o gt w2 243k 9 S 3]sk A A5H
© 2 A Ql &n[YPE HRITkaL & 4= Qlr}. & 9] A= th 7] 2 o] AT
ST R T 7EA] AR AlsRte A, t7] @Y AR A A mukE 24

&
A 7] 299 A B 2 A E o= el Fefsfok g i)
SARTZE R U] 2Fo] N E AL e BolFal Q7] w2, Hi7] & Hel Skt
37 ot ti7] o] A= S o] BvkE AT 27} ek EA, 14
O 2 Fofudt YA} Qb o2 - oju| gt gho] B 4] k& e ek e uet o)

r

H, H7] 29e] FAA dgE o] 7 ARt tidol| wheh A ke = ok E
Aoz fFofu|et Aiks FAA AHUAE AYstANE 2L a7t AEA7E E 7] 9
A= Hoh Jueh HLwio] Bad Aol

B A7 Ak tha Al 7HA1 9 R AIjFe = A E . A, ti7] 2 d HEvIE
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