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Air Pollution, Stock Return, and Volatility:
Evidence from Korean Stock Markets

Taekyung Kim, Ph.D. Candidate, Chung-Ang University
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<Abstract>

This study analyzes the direct and indirect effects of air pollution on the return and vola-
tility of the KOSPI index through the trading ratio by investor type. The main results are as
follows. First, air pollutants have a direct effect on volatility; coarse particulate matter
(PM1o) and fine particulate matter (PM2.5) have a negative effect on volatility. Second, air
pollutants have a significant effect on the trading ratio by investor type; as the concentra-
tion of fine particulate matter (PMz.5) increases, the trading ratio of institutionals and those
of foreigners decrease. Third, the effect of cumulative exposure of air pollutants on stock re-
turn and volatility is greater than that of daily exposure. Although there is no effect on daily
exposure to air pollution, stock return decreases during cumulative exposure to fine particu-
late matter (PMzs), nitrogen dioxide (NO2), and carbon monoxide (CO). The volatility
changes significantly with cumulative exposure compared to daily exposure to coarse parti-
culate matter (PM1o), fine particulate matter (PMz.5), ozone (O3), nitrogen dioxide (NOz2) and
sulfur dioxide (SOg2). Fourth, air pollutants have an indirect effect on stock return and vola-
tility through trading ratio by institutional and foreign investors. In particular, the effect of
air pollution through the foreign investors’ trading ratio is a remarkable result revealed in
this study.
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RS e Aol B A9 o] FoiH T Levy and Yagil(2011)2 7] o=
g 7]t Ws7t vl=e] F7F o B FAAQl s mRvkar Bk v 9k Zhang

et al.(2017)2 AHF 90| T wlo]H o] st 7 95 E HsAdl vA&

dagol Tjste] BASIGL AT T SelBels $()e] G, FAAEACIE B0
Qe VA A WA,
S, FEAEe T fe A NS, A1, GFATAALE hd 5 gk 20184

KeN
SEE LFRIFEARE 46,7009 0l 7] FEAARS] B]Fo]

EOLY GEATAAS] FSANE AFTFA BAFAe 480.6% Yol Gy TEES

FA o] ol Fo HE o, va, 7R T 23709 vtel o] itk v
APATela FaRp FFE AdsFo] FAAEY 7HE W v A Js A e
v AtHYun and Lee, 2003; Yoo, 2014). Khil et al.(2009)& F2k2F #3387 gjn] o]
A W5 mXe= FEFs BA8te] TNQIFAALY] HlFo] &5 vy WHEidol

=
3T = [}
Z7Veka Z1EA B TR ] MFo] £S5 Y WEHS gashs AuE

o
Al
rlo
=
N
to
a2
o,
i
Y
o>
i)
it
E
oy

AA F7HEEelECIY FTPEEA dd=

A=A EA4E7] 98 o] ARl e Ale st ZIdEARRRe] HFo] 2 Xl
] ANFAAFe] BlEo] #HtHRyu et al.,, 2017; Shim

A2 Tl wEkE Sl e FAAEe] FolE B WEAgol
=]

B QS mE AoH, NJAFAATE oAb Vel dAl S Beve Ae

1) F525A(www.fss.or.kr) A7, “18. 129 F = Fx2} A58 2019. 9. 19.

377

SISt | IP:165.%+#.103.27 | Accessed 2020/08/07 14:04(KST)



Air Pollution, Stock Return, and Volatility
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Lepori(2009, 2016)= th7]2.3e] ojgtg|o} Frla=¢]Eof ]
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! (R _ﬁ n)2
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AdAol EAEER o5 AAY] ekl WE AmolM AE Hitgh e Agkete] B4
atlet. o] W 4p’ = 71 dE A 4 AR, APwwon T 7F T A 3704
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TRB,for QEIL?J UH:‘[\‘B]%‘
TRS,for 9’];11_01 UHEH]%‘
griedEd PMio Z4 vAAx
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NO2 7 olatstd A
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SOz Z4 oAk~
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e AL g, 5%, 10% 2o EAA R folae ofn g, 2
Rt VOlh.[ VO]GK,( TRB,ind TRS,ind TRB.inS TRS,inS TRB,fnr TRS,fnr PMIO PMZG O.'% N02 CO SOZ §
R 1 ~
Vol -0.01 1
VO](;KI -0.01 085xw 1
TRB.ind -0.24™ 0.02 0.03 1
TRs ina 0.11 0.01 0.01 0.82™ 1
TRB.ins 0.12™ 0.1 0.08" -0.51"" -0.30"" 1
TRS ins -0.02 -0.05 -0.07" -0.32" -0.47" 0.35™ 1
TR for 0.2 -0.09" -0.09"" -0.82"" -0.75"" -0.08" 0.13™ 1
TRs for -0.12™ 0.01 0.01 -0.68™ -0.77" 0.06° -0.13" 0.75™ 1
PM;q 0.05 0 -0.01 0.01 0.01 -0.03 0.01 0.04 -0.03 1
PMs 5 0.04 0 -0.02 0.03 0.06" -0.05 -0.01 0 -0.06" 0.89™ 1
03 0.02 -0.13™ 0.02™ 0.1 0.08" -0.11"" -0.03 -0.04 -0.06™ 0.03 0.01 1
NO, 0 0.09™ 0.08™ -0.04 -0.02 0 -0.02 0.05 0.03 0.617 0.65™ -0.31"" 1
CO 0.01 0.06" 0.03 -0.04 -0.02 0.01 0.01 0.03 0.01 0.69™ 077" -0.36"" 0.87" 1
SOy 0.03 0.06™ 0.09" -0.06" -0.04 0.02 0.03 0.05" 0.01 0.64™ 0.617 -0.10"" 0.69™ 0.65™ 1

S8 | IP:165.%+%.103.27 | Accessed 2020/08/07 14:04(KST)



386

Heo et AAE T8

»FR

<8

g

SFrEEiegcEednEe

® g 8 § & 82

ooooooooooo
s$S8e2zegaceigdias

mDmDIJ ©

i S
Z

8% %

zzzzzzzzzzz
) i

88588388 °-888¢§

JANIDIS 01 JANZOTS 01 JULZ01S 01 JANZD16 01 JUL2DTE 01 JAN2DT7 O JUL2017 0 ANDTB 01 JUL20T8 01 JAN2OTS
data

vvvvvv

ag g 3 g :

mww%mmowmm




H SR 2 21S g1 vk TRt o
718 20.56%, 1= 28.79%°1W vhe &3 vlaste] NIFARRLE] Agu]Fe] ol
AN 7oA e WrEE AP sgonz 7 W

oF 250 7 tehta gick. <
P 0 S % F ek

(B 3 2 849 7|2 A%

Wy ok EFHA Hagk Z sk o 5= A e
R 0 0.78 -4.54 3.47 -0.53 2.78 960
Voln 11.71 3.82 5.4 25.14 0.97 0.54 960
Volgk ¢ 9.01 2.5 5.14 17.76 1.16 1.28 960
TRBind 50.66 6.5 26.25 69.15 -0.08 0.37 960
TRs,ind 51 6.17 25.43 67.91 -0.14 0.48 960
TR ins 20.46 3.77 10.42 42.67 0.92 2.61 960
TRs ins 20.66 3.66 10.64 38.48 0.68 1.4 960
TRz for 28.88 5.6 13.17 59.82 0.96 2.92 960
TRs for 28.69 5.47 14.37 58.02 0.84 2.65 960
PMio 0.06 19.48 -43.32 82.55 1.01 1.79 960
PMzs 0.04 12.35 -22.3 58.85 1.16 2.11 960
O3 0.01 7.72 -20 25.9 0.19 0.16 960
NOg -0.01 10.42 -24.01 40.54 0.39 0.2 960
CO -0.05 14.24 -37.31 62.69 0.74 1.32 960
SO, -0.06 8.67 -20.41 59.97 1.14 3.94 960

5.2 ti7|2¥=E0| X[+ E & HEH0 DXz &

7l eAEdd AeroE 2 WEd 1He] 374 & 4>¢F Zow A Ay=
<GE B>~<IE 7oA Bl Atk Depii= FAERY, AAHPEEAAVoly), HL71W
HEVolky) & TE5HTE UERT AW AP (7|54 Wp)oln SAMTES
Ry (A8 APE5E), W, (G4 ¥, DMon( 8. HnEp)E ARSI o] ul, ji= PMy,,
PM.s, O3, NOy, CO, SO; & 6372 7129 E4S, kio 45 (Drain), 75 Y (Cloud),
LA (Solar), 7]2(Temp) & EHE 2vgith g 02 ti7]ed=2o] f= vzl
2y 1~2% 62 7 g7|ed =4 W ik 3454

L
2] 23, 71098 Al AgelBel nAs 9o BANOR foF g HolA:
G WH, AAHAER S ZoARAS Ol S FURA, WA/|AEY S
v ARASH 20 ARASE folgt $()e] FREAT WA ol ZrAWAL FEs
FORS AAUEAT WA S s, vAEAY FEL F25E W9
FubAgAe] Zagte ofng.
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Air Pollution, Stock Return, and Volatility

B 4 29 3H=M 4
s 374 4
5
0 Dep; ; = ap + R ¢ +Eo¢ka,t +agDMon; +¢¢,
k=2
11
1~6 Dep; s = ag + AP +a7R ¢ + Zakwk,t +a;;DMon +¢
k=8
(E 5 HIFE=Z0| X++AE0 DA G
R 0 1 2 3 4 5 6
ao 0.09 0.09 0.09 0.11 0.1 0.09 0.09
PMio 0
O3 0
NOz 0
CO 0
SO, 0
Rm 0 0 0 0 0 0 0
Drain -0.12 -0.1 -0.11 -0.12 -0.12 -0.12 -0.11
Cloud 0 -0.01 -0.01 0 0 0 0
Solar 0 0 0 0 0 0 0
Temp 0 0 0 0 0 0 0
DMon -0.09 -0.09 -0.09 -0.09 -0.09 -0.09 -0.09
Adj-R? -0.0011 -0.0007 -0.0012 -0.0019 -0.0018 -0.0021 -0.0019
(B 6 H7I2E=20| GAHHESY D[xl= G

T AT 1%, 5%, 10% A SAIA R oS on

Vol 0 1 2 4 5 6
ao 12.40 ™ 12417 12417 12.24™ 12.35™ 12.40™ 12.38"™
PMio -0.01
PMzs -0.02"
O3 -0.02
NOz 0.02
CO 0
SO, 0.01
R -0.66™" -0.66™" -0.66"" -0.65"" -0.65™" -0.66™" -0.65""
Drain -0.21 -0.26 -0.26 -0.18 -0.12 -0.21 -0.16
Cloud 0.05 0.06 0.06 0.05 0.04 0.05 0.05
Solar -0.02 -0.03 -0.03 -0.01 -0.02 -0.02 -0.02
Temp -0.03" -0.03" -0.03" -0.03™ -0.03™ -0.03" -0.03"
DMon 0.12 0.12 0.13 0.11 0.13 0.12 0.13
Adj-R? 0.3432""  0.3443™  0.3458™"  0.3444™  0.3441™" 0.3426™"  0.3430™"
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S {E3] A A|49H 33 (2020)

E 7> U7I2YBHO| WA SO 0iXE 9y
TR A7 1%, 5%, 109 FEN BARCR felge oluE,

Volgk, 0 1 2 3 4 5 6
ao 8.91™ 8.92" 8.93" 8.87" 8.91™ 8.96 " 8.89 "
PMio -0.01™
PMz;s -0.02™
O3 -0.01
NO: 0
CO -0.01°
SOz 0.01
Rm -0.43 -0.43 -0.43 -0.42 -0.43 -0.43 -0.42
Drain -0.2 -0.25 -0.25 -0.19 -0.19 -0.24 -0.15
Cloud 0.02 0.03 0.03 0.02 0.02 0.02 0.02
Solar -0.01 -0.01 -0.01 0 0 -0.01 0
Temp 0.02" 0.02" 0.02" 0.02" 0.02" 0.02" 0.02"
DMon 0.02 0.03 0.03 0.02 0.02 0.01 0.03
Adj-R* 0.3355""  0.3379""  0.3405™ 0.3351"" 0.3348"™ 0.3368""  0.3361""

5.3 tH7|2YSH0| FAtAE e S0 D[x|= F&

I doAe d71ed=del AR /&3E Agnlsol nA= 03?—?}% Qrobr a1z} gt
Aol ARERE B A <R 8>3t 7L°ﬂ4 A AE < 9O~<EE 14>004 Eel
& Atk TRy T4 88 AdHlsS Ueidis oy 1t "==(B), M=) &
ANFENE, ne 7H1(Gnd), 7]ﬂ(ins) 9=l (for) s AR RS ondity Auuaes
ARERE AP 7184 WS YR ji= PMyy, PMgs, O3, NOg, CO, SO; & 6574
7l d=Holt) A *’Fit R (€ Aol 5E), W (84 ¥5), DMon(8.4 v
HPE ARSI o Y 1~RE 62 ZF t7] e =4 Bl tig 3|74 mEoth

<E 8 ZE9 2= 4

ERRE AL A
11
0 TRl,nJ =a,+ ("JAP/\‘ + a7Rm,l + ZakVVk,z + a]ZDMonl +¢
11
1~6 TRint =ag +qj E AP tagRpy ¢+ E g W ¢ +ajaDMony +¢¢
' k=8

7@ EHe] FAAPE AuFol mA s FFe 7RFAAk W o5l
TR wjmn| ] el Atk folgk A3t ettt =, ZuAuAe] st oA
Z1FEAAL iRl SRl ARk mien|E e Fashs At Uehgor JiIFAiAe
Aefr)Fo] Fee x| o EelEA Ate] AgnFos TA ol odet $-a9
7P} wiiE s Aas Bl o) niAEAGAI L G AAFEAA e g 79
FARRE t71ed EY e wolgo] TR Jdwt giy]eqde] A Hel wjgnFe]
A & vk 2y izl dsde] AmlEabAte] Ansel 93 vA=
A @A ElEAte] TRl AR JEE mAA] gonw U a3t
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Air Pollution, Stock Return, and Volatility

WHAEHA] ekethal 52743t Kang et al.(2010)2] A5-9} gty Adjolr), 18y o)50Eo]
AYGAES A58 Kim(2001)2 BI7F2]=<1e] AR A7t Ldss dshzival 543t
v ek o F Asold 54 o] FabEe] MR FAdES Eiele] Falsh=

@, Ausl vl sl An gl g AATITEE o e 93 24
AL 1w Ao A58 F AtHKim, 2001). Z, ZulAUA ] HEA} AT A A e
Aellgel 9 v AE @A U9 Auot 8L vIAp) ok 2UAE ol

2 &
G Wolthn FET & vk B A RAARNE B3 7l egT Aol AR £

Al gl dolgk &S mRivke HS ZRIE = Q) T FARPE A FEl
W7o AE o] AerelE 0 WEAH e 14e) FFE ol ik

CE 9 7|2 =H0| HIEXAC f£H[ S0 O|X= &
e 4 1%, 5%, 10% ol BAF R F98s ond

TRgnd 1 2 3 4 5 6

ag 46.43"™ 46.41™ 46.68"™ 46.46™ 46.44™ 46.48"
PMio 0
PMazs 0.02
(O 0.04
NOsy -0.01
CO 0
SO» -0.03
Rm 0.07 0.07 0.06 0.06 0.07 0.06
Drain 2.19* 2.27 2.15 2.13 2.19 2.06
Cloud 0.15 0.13 0.14 0.15 0.15 0.15
Solar 0.18™ 0.19 0.16 0.18 0.18 0.18
Temp 0.04" 0.04 0.05 0.04 0.04 0.04
DMon 1.52" 1.51 1.53 1.51 1.52 1.49
Adj-R? 0.0531"™ 0.0548™ 0.0547" 0.0535™ 0.0531™ 0.0543™

CE 10> H7[2F=20| HAFAAS] i H| SO B[A[= &
L AT 1%, 5%, 10% oA SAA R fFoldhs on ek

TRsind 1 2 3 4 5 6
ao 47.69™ 47.68™ 47.98" 47,72 47.70" 47.73™
PMio 0.01
PMos s 0.03
O3 0.04
NO2 -0.01
CO 0
SO -0.01
R 0.07 0.07 0.06 0.07 0.07 0.07
Drain 2.23™ 2.28™ 2.13"™ 2.15™ 2.18™ 2.12™
Cloud 0.19" 0.17" 0.19" 0.20° 0.19" 0.20"
Solar 0.12™ 0.13™ 0.10"™ 0.12" 0.12™ 0.12™
Temp 0.02 0.02 0.03 0.02 0.02 0.02
DMon 1.53™ 1.52" 1.54™ 1.53™ 1.54™ 1.52™
Adj—R2 0.0325™" 0.0360™" 0.0339™ 0.0320™" 0.0319™ 0.0321™"
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CE 11 7| 2ESHO0| 7| 2FXAe] o H|E0f AlX= G
1%, 5%, 10% =0l A BAHZ Folsks ou| g

i) ) L R |

TRBins 1 2 3 4 5 6
ao 22.00™" 22.01™ 21.87" 22.01" 22.02™ 21.98™
PMio -0.01
PMs5 -0.02™
O3 -0.02
NO2 -0.01
CO -0.01
SO» 0
R -0.14™ -0.15™" -0.14™ -0.14™ -0.14™ -0.14™
Drain -0.32 -0.33 -0.25 -0.3 -0.3 -0.25
Cloud 0 0 -0.01 -0.01 -0.01 -0.01
Solar -0.09™" -0.09™" -0.08™" -0.09™" -0.09™" -0.08™"
Temp -0.02 -0.02 -0.02 -0.02 -0.02 -0.02
DMon -0.03 -0.02 -0.04 -0.04 -0.04 -0.03
Adj-R? 0.0457" 0.0480™" 0.0450™" 0.0443™ 0.0445™ 0.0441™

<R 12> 7|2GSH0| 7| #FXAe =t 50| OjX= F&

e 2 2Y 1%, 5%, 10% FElA AR R 98-S gu]Tl

TRSins 1 2 3 4 5 6
ao 21.09™ 21.09 ™ 20.96 ™ 21.11°7 21.07™ 21.07
PMio 0
PMzs 0
O3 -0.02
NO2 -0.01
CO 0
SO» 0.01
R 0.01 0.01 0.02 0.01 0.01 0.01
Drain -0.6 -0.61 -0.58 -0.65 -0.58 -0.56
Cloud -0.06 -0.06 -0.06 -0.06 -0.07 -0.07
Solar -0.01 -0.01 0.01 -0.01 0 0
Temp 0 0 0 0 0 0
DMon 0.07 0.07 0.07 0.07 0.08 0.08
Adj-R? -0.0035 -0.0034 -0.0021 -0.0031 -0.0031 -0.0031

CE 13 HI[2EEH0| = FXAS et S0 0jxl= F&

LU e A 1%, 5%, 10% FECA AN R frolghe ov gt

TRBfor 1 2 3 4 5 6
ao 31.57 31.59™ 31.44™ 31.53™ 31.54™ 31.54™
PMio 0.01
PMs 5 0
O3 -0.02
NO, 0.02
CO 0.01
SOy 0.02
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Air Pollution, Stock Return, and Volatility

CE 3D H7|2E220| IZAFXAS ot F0 njx= GEF(AS)

TRg for 1 2 3 4 5 6
Rm 0.08 0.08 0.08 0.08 0.08 0.08
Drain -1.87" -1.94™ -1.90" -1.83™ -1.89™ -1.82™
Cloud -0.14 -0.13 -0.13 -0.14 -0.14 -0.14
Solar -0.09™ -0.10™ -0.08™ -0.09™ -0.09™ -0.09™
Temp -0.02 -0.02 -0.02 -0.02 -0.02 -0.02
DMon -1.49™ -1.48™ -1.49™ -1.47" -1.48™ -1.46™"
Adj-R? 0.0309™" 0.0301™ 0.0307™ 0.0311™ 0.0304™" 0.0312™

CH 14 Yo|28=20| 2= TR I =H[ S0 A[X= FE
e 4 1%, 5%, 10% oA BAFeR f98ks onE
TRs or 1 2 3 4 5 6

ao 31.73™ 31.74™ 31.62™ 31.69™ 31.75™ 31.72™
PMio -0.01
PMss -0.03™
O3 -0.01
NO2 0.01
CO -0.01
SO» -0.01
Rn -0.06 -0.06 -0.05 -0.05 -0.05 -0.05
Drain -1.79™ -1.817 -1.70™ -1.66™" -1.74™ -1.74™
Cloud -0.16" -0.15" -0.17" -0.18™ -0.17" -0.17"
Solar -0.13™ -0.13™ -0.12" -0.12" -0.13™ -0.12™
Temp -0.01 -0.01 -0.02 -0.02 -0.01 -0.02
DMon -1.28™ -1.27 -1.29™ -1.28™ -1.30™ -1.30™
Adj-R? 0.0331™ 0.0359™ 0.0317" 0.0317" 0.0316™" 0.0314™
54 7| =2 FXXME HefH|S0| X|e=42E Y HSYo| 0[X = &

2 A e g7 eA9=dY FAR F3E Agu|Fol AesdE 9 A A=
QS dolr il shr) Ao ARESE 3] A2 <3 16>¢F o A A= <%
165=<E 18514 AT 4+ 9ok o] o) AHMF ALEE Tt KT AduFL

A A wiZel dde] dlolHE ARE-ste] A EHelT

Depi&= T ERY), A EEVolyy), BA7IWRHEEVolaky) & TE5HETE HeERH,
AHFRE AR e AP (7] 95 A9 TR (2] FAx; §-3H A
H|F)olal AT EE R (Y AT E), Wi (84 ¥5), DMon(8.Y Hv|¥s)E
ARSI o] W, ji= PMi, PMzs, O3, NOg, SO; & 6579 7129 =4S, 12 vi(B),
=(S) 5 AHFEHE, ne 71%1Gnd), 713Hins) & FAAF F8<L, k= 4Drain), &
(Cloud), ¥AFE(Solar), 71-(Temp) & A E on|gtt. o] w| 3749 7 AH
HpE Sgolojof stEg FAAMTE(n) 5 = AFAR = AlQstar AdFAxte} 7]

-1>
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S {E3] A A|49H 33 (2020)

el el sl w
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t=1 n=l k=2

1~6 Depj ¢ = ag + AP; +a7Rmt+ZZﬂln7Rlnt 1+Zakwkt+a12DM0“t+8t
=1 n=1
A4 A, Age]Eel FEFs MAE drledEde Sk ko, ZnlAA| e}
2 J ZA)AA, oA kAE Wl 1R E Ao
ow ekl Z, ZrAWAsE 0E) FE7h RolAW AAANE S
oladLe BT} HoldiE GAAWEAe FeATh E vAHA e
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Sl 2}49} Z|HEARL] w9+ )2 AATAIE, TR FEA A}
A2Fe] W =R S (0)Y] AHEAIE UERlth & FARPER g7 o uis
Folgs AHls}tﬁ ol FAAPE A o] FrHEAlC nX = ggko] thEriar
Yoo(2014)2] A-ZAxe} U shc),
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(E 16> H7|2F =21 FAXE HelfH| S0 #9480 njxl= &
TLUTE AT 1%, 5%, 10% el SAIH SR oS ofvwgh

ogt

Re 0 1 2 3 4 5 6
ao 1.21™ 1.23™ 1.23™ 1.22™ 1.22™ 1.21™ 1.22™
PMio 0
PMzs 0
O3 0
NOs 0
CO 0
SO 0
TRB ind 0 0 0 0 0 0 0
TRS ind -0.02" -0.02" -0.02" -0.02" -0.02" -0.02" -0.02"
TRg ins -0.02™ -0.02™ -0.02" -0.02" -0.02" -0.02™ -0.02"

8) 3| A 9] AR o E—E— AR el Ao FORAR 71, A
sjmelel tiste] EASSa, 1 A% A3t A3 7o) ekl EAlale o
2o} AAAG(adj-R)7} :ic e Auwew A Ee).

~ 1
4
~
)
B
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Air Pollution, Stock Return, and Volatility

CE 16> H7[2¥ =2 FAXE HejH| 50| £+ &0 Ojxl= AL
Ry 0 1 2 3 4 5 6
TRS ins 0 0 0 0 0 0 0
R 0 0 0 0 0 0 0
Drain -0.09 -0.08 -0.08 -0.09 -0.1 -0.09 -0.08
Cloud 0 0 0 0 0 0 0
Solar 0 0 0 0 0 0 0
Temp 0 0 0 0 0 0 0
DMon -0.11" -0.11" -0.11" -0.117 -0.11" -0.11" -0.117
Adj-R? 0.0124™ 0.0131™ 0.0127™ 0.0117™ 0.0119™ 0.0114™ 0.0117"
CE 17 Yo7|2ES23 FAAE Hejd| 50 SARHSYO| 0jx= &
e A2 1%, 5%, 10% S EARCR folate ofvg
Volns 0 1 2 3 4 5 6
ao 10.64™ 10.60™ 10.517 10.52™ 10.54™ 10.64™ 10.67"
PMio -0.01
PM2s -0.02™
O3 -0.03"
NO2 0.02"
CO 0
SOz 0.01
TRB.ind 0.11™ 0.11" 0.11™ 0.11™ 0.117 0.11™ 0.11™
TRS.ind -0.08™ -0.07™ -0.07 -0.08™ -0.08™ -0.08™ -0.08™
TRBins 0.10™ 0.10™ 0.10™ 0.10™ 0.10™ 0.10™ 0.10™
TRs ins -0.10" -0.10™ -0.10™ -0.10™ -0.10™ -0.10™ -0.10™
R -0.64™" -0.64"" -0.65"" -0.64™" -0.64™" -0.64"" -0.64™"
Drain -0.27 -0.31 -0.32 -0.24 -0.18 -0.27 -0.21
Cloud 0.04 0.04 0.05 0.04 0.03 0.04 0.04
Solar -0.03 -0.03 -0.03 -0.01 -0.02 -0.03 -0.02
Temp -0.03™ -0.03™ -0.03™ -0.03™ -0.03™ -0.03™ -0.03™
DMon 0.14 0.15 0.15 0.13 0.16 0.14 0.15
Adj-R? 0.3548™  0.3552™"  0.3568™  0.3563™ 0.3561"" 0.3541"" 0.3548™
(B 18 7|22 FAAME Aejd[ 50| HA7|8E S o] 0= &
e b2 1%, 5%, 10% SRl BAA SR feolge ojng
Volgk, 0 1 2 3 4 5 6
ao 8.46™ 8.42™ 8.35™ 8.42™ 8.45™ 8.49™ 8.49™
PMio -0.01"
PM2s -0.01""
O3 -0.01
NO3 0
CO -0.01
SOz 0.01"
TRB.ind 0.07™ 0.06™ 0.06™" 0.07™" 0.07™" 0.07™" 0.07™"
TRS ind -0.05™ -0.05™ -0.05™ -0.05™ -0.05™ -0.05™ -0.05™
TRB.ins 0.08™ 0.07™ 0.07™" 0.08™" 0.08™" 0.08™" 0.08™"
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B 18 H7[2HS 2 FXAAE AHefu[S0| HA7gtasdo DXl SE(ASF)

Volak ¢ 0 1 2 3 4 5 6
TRs ins -0.09™ -0.09™" -0.09™ -0.09™ -0.09™" -0.09™" -0.09™"
R -0.42™" -0.42"" -0.42™" -0.417 -0.417 -0.42™" -0.41™"
Drain -0.24 -0.28 -0.28 -0.22 -0.22 -0.27 -0.17
Cloud 0.02 0.02 0.03 0.02 0.02 0.02 0.01
Solar 0 -0.01 -0.01 0 0 -0.01 0
Temp 0.02" 0.02™ 0.02" 0.02" 0.02" 0.02" 0.02"
DMon 0.03 0.03 0.03 0.02 0.03 0.02 0.04

Adj-R? 0.3498"" 0.3512™" 0.3539"™" 0.3497"" 0.3493"™ 0.3505"" 0.3510""
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Rkl
Al 227804 AAGE o8 FHS EUE g7|ededel wFHW 14 o8t 5o A7}
HHlehy 53] 7| A=4e] A7IkE imzAlel 1L PEFHo] T7Iske o = Atk Schwarz(2000)=
7] e.de] Apgel WA= YIS AES Ay}, t7]2.51e] 3Uzt o] FHato] APgel] mX|&
FaFo] t7]|eAe] 4 Fato] Apde] WA Ao = e ol&
3 A7 wE:E grIedEdo] FAA G nA = dFY A S AR FE
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«
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FAN gl wNE G dolni 53,
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=
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1 3

mean3AP; = - E AP (7
1 5

mean5AP; | = 3 E pzlAPj"*P“ (®)
1 7

mean7AP;, == § AP 9)

A 52864 AFFolFe] GFS nR= g7 oAdEHe EAEkA] egtor), YAkt
]

Wa0) 59 o SRFE A5 Ee] GFL VAL A0E ehdrlEY 19 ¥2),
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=

EE 7] 0. d B A B
oF % SIgleh mAEAS} ZAAIRAS 0 Fe) BRI $25% AANEAL FasNT
oJAEALY FEI FE4E AANEHE Frbelh ® vAwAs 2vluA,
QF, oWBAz ASHoE wBAFE AAAAEHY] WERL Frlegdon 53
HAEASE @&} olbahdae] G wmEAlel GAAEEA ] Waks wgkort, 32
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B 19> Hr[2¥s29 Z7(¢sE0|

e 24 ZF 1%, 5%, 10% FEolA EAIZ R
R 1 2 3 4 5 6 7 8
ap 0.09 0.09 0.1 0.1 0.09 0.1 0.1 0.1
PMip 0
mean3PMg 0
meanbPMio 0
mean7PMio 0
PMzs 0
meanBPMng 0
mean5PM245 -0.01 *
mean?PMg,5 0
R 0 0 0 0 0 0 0 0
Drain -0.1 -0.12 -0.12 -0.12 -0.11 -0.12 -0.12 -0.12
Cloud -0.01 0 0 0 -0.01 0 0 0
Solar 0 0 0 0 0 0 0 0
Temp 0 0 0 0 0 0 0 0
DMon -0.09 -0.09 -0.09 -0.09 -0.09 -0.09 -0.09 -0.09
Adj-R? -0.0007  -0.0021 -0.0008 -0.0018 -0.0012 -0.0019 0.0014 -0.0008
R 9 10 11 12 13 14 15 16
ao 0.11 0.11 0.11 0.1 0.1 0.1 0.11 0.1
O3 0
mean30s 0
mean50s 0
mean70s 0
NO, 0
mean3NO, 0
mean5NO; -0.01™
mean7NO, -0.01
Rn 0 0 0 0 0 0 0 0
Drain -0.12 -0.12 -0.12 -0.12 -0.12 -0.12 -0.12 -0.12
Cloud 0 0 0 0 0 0 0 0
Solar 0 0 0 0 0 0 0 0
Temp 0 0 0 0 0 0 0 0
DMon -0.09 -0.09 -0.09 -0.09 -0.09 -0.09 -0.09 -0.09
Adj-R? -0.0019 -0.0018 -0.0018 -0.0021 -0.0018 -0.0002 0.0047 0.0005
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CE 19 H7|2Y 89 HI|ZH &0 £AEN 0jxlz A H)
Ry 17 18 19 20 21 22 23 24
ap 0.09 0.1 0.12 0.11 0.09 0.1 0.1 0.1
CcO 0
mean3CO 0
mean5CO -0.01™
mean7CO -0.01"
SOs 0
mean3S0; 0
mean5S0s -0.01
mean7S0; 0
Rm 0 0 0 0 0 0 0 0
Drain -0.12 -0.12 -0.12 -0.12 -0.11 -0.12 -0.12 -0.12
Cloud 0 0 0 0 0 0 0 0
Solar 0 0 0 0 0 0 0 0
Temp 0 0 0 0 0 0 0 0
DMon -0.09 -0.09 -0.09 -0.09 -0.09 -0.09 -0.09 -0.09
Adj-R? -0.0021  -0.0003 0.0054" 0.0007  -0.0019 -0.0019 -0.0007 -0.0016
<R 20> CH7|2EESHO FAJ|H-E0] MEHTY O|X = S
LTS A 1%, 5%, 10% oA AR frolde ofvgh
Volyg 1 2 3 4 5 6 7 8
ao 12.41™ 12.42™ 12.42™ 12.44™ 12.41™ 12.44™ 12.46™ 12.48™
PMio -0.01
mean3PMo -0.01™
mean5PMig -0.02
mean7PMio -0.02"
PMs5 -0.02"
mean3PM: 5 -0.03™
mean5PMy 5 -0.04™
mean7PMy5 -0.06™
Rn -0.66™ -0.66™ -0.66™ -0.66™ -0.66™ -0.66™ -0.67" -0.67"
Drain -0.26 -0.23 -0.22 -0.22 -0.26 -0.25 -0.23 -0.24
Cloud 0.06 0.06 0.05 0.05 0.06 0.06 0.05 0.05
Solar -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03
Solar -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03
Temp -0.03" -0.03" -0.03" -0.03" -0.03" -0.03" -0.03" -0.03"
DMon 0.12 0.12 0.12 0.12 0.13 0.12 0.11 0.12
Adj-R? 0.3443™ 0.3453™ 0.3450™ 0.3463™ 0.3458™ 0.3482™ 0.3507™ 0.3542™
Vol 9 10 11 12 13 14 15 16
ao 12.24™ 12.20™ 12.21™ 12.24™ 12.35™ 12.36™ 12.35™ 12.35™
O3 -0.02
mean30; -0.04™
mean50; -0.04™
mean70; -0.04"
NO» 0.02
mean3NO; 0.03"
mean5NO; 0.04"
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B 20> 7|2HSE 7|20 SAHHS YO AR (A S)

Vol 9 10 11 12 13 14 15 16
mean7NOg 0.04™
R -0.65™ -0.65™ -0.65™ -0.65™ -0.65™ -0.65™ -0.65™ -0.65™
Drain -0.18 -0.18 -0.17 -0.17 -0.12 -0.16 -0.18 -0.17
Cloud 0.05 0.05 0.05 0.05 0.04 0.04 0.04 0.05
Solar -0.01 -0.01 -0.01 -0.02 -0.02 -0.02 -0.02 -0.02
Temp -0.03™ -0.03" -0.03™ -0.03™ -0.03™ -0.03™ -0.03™ -0.03"
DMon 0.11 0.12 0.12 0.12 0.13 0.11 0.12 0.12
Adj-R? 0.3444™ 0.3463™ 0.3460™ 0.3448™ 0.3441™ 0.3455™ 0.3460™ 0.3455™

Vol 17 18 19 20 21 22 23 24
ao 12.4 12.41 12.42 12.44 12.38 12.37 12.37 12.38
CO 0
mean3CO 0
mean5CO -0.01
mean7CO -0.01
SO, 0.01
mean3S0; 0.02
mean550; 0.02
mean7S0; 0.02
R -0.66™ -0.66™ -0.66™ -0.66™ -0.65™ -0.65" -0.65™ -0.65™
Drain -0.21 -0.21 -0.21 -0.22 -0.16 -0.17 -0.18 -0.18
Cloud 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Solar -0.02 -0.03 -0.03 -0.03 -0.02 -0.02 -0.02 -0.02
Temp -0.03™ -0.03" -0.03™ -0.03™ -0.03™ -0.03™ -0.03" -0.03"
DMon 0.12 0.12 0.11 0.11 0.13 0.12 0.12 0.12
Adj-R? 0.3426™  0.3426™ 0.3428™ 0.3433™ 0.3430™ 0.3432™ 0.3434™ 0.3432"™

CR 21 H7|2EEde &It E0l Hev|gHsgol 0= &

e 4 1%, 5%, 10% FaolA BEAF R F98S ond

VO]GK,[ 1 2 3 4 5 6 7 8
Qo 8.92™ 8.93™ 8.93™ 8.93™ 8.93™ 8.94™ 8.95™ 8.96™
PMio -0.01™
mean3PM; -0.01"
mean5PMjg -0.01
mean7PMjg -0.01
PMas -0.02™
mean3PMas -0.02™
mean5PMos -0.03™
mean7PMss -0.04™
R -043™ -043™ -043™ -043™ -043™ -043™ -043™ -043™
Drain -0.25 -0.22 -0.21 -0.21 -0.25 -0.23 -0.22 -0.22
Cloud 0.03 0.03 0.02 0.02 0.03 0.03 0.02 0.02
Solar -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
Temp 0.02" 0.02" 0.02" 0.02" 0.02" 0.02" 0.02" 0.02"
DMon 0.03 0.02 0.02 0.02 0.03 0.02 0.02 0.02
Adj-R? 0.3379™ 0.3379™ 0.3365™ 0.3357™ 0.3405™ 0.3424™ 0.3435™ 0.3437™
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CE 21> Q7|2YSH9 FV|ZH£0| HY7IHHHS YN njxlz GS(HSH)

Vol 9 10 11 12 13 14 15 16
ao 8.87™ 8.87™ 8.87" 8.87" 8.91™ 8.90™ 8.89™ 8.88™
O3 -0.01
mean303 -0.01
mean50s -0.01
mean70s -0.01
NO. 0
mean3NO, 0.01
meanbNO, 0.02
mean7NOz 0.03"
Rin -042™  -042™  -042™ -0427 -043™ -0427 -042"  -042"
Drain -0.19 -0.2 -0.19 -0.19 -0.19 -0.19 -0.19 -0.18
Cloud 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Solar 0 0 0 0 0 0 0 0
Temp 0.02" 0.02" 0.02" 0.02" 0.02" 0.02" 0.02" 0.02"
DMon 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Adj-R? 0.3351""  0.3353™ 0.3353™ 0.3353™ 0.3348™ 0.3354™ 0.3366™ 0.3381"

Volaks 17 18 19 20 21 22 23 24
Qo 8.96™ 8.95™ 8.95™ 8.95™ 8.89™ 8.88™ 8.87™ 8.85™
CO -0.01"
mean3CO -0.01"
mean5CO -0.01
mean7CO -0.01
SO, 0.01
mean3S0; 0.02"
mean5S0, 0.04™
mean7S0; 0.06™
R -043™  -043™ -043™ -043™ -042™ -042™ < -042™ -042™
Drain -0.24 -0.22 -0.21 -0.21 -0.15 -0.14 -0.15 -0.13
Cloud 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Solar -0.01 -0.01 -0.01 -0.01 0 0 0 0
Temp 0.02" 0.02" 0.02" 0.02" 0.02" 0.02" 0.02" 0.02"
DMon 0.01 0.02 0.02 0.02 0.03 0.03 0.02 0.03
Adj-R? 0.3368™ 0.3368™ 0.3366™ 0.3361™ 0.3361™ 0.3389™ 0.3430™ 0.3473™
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Air Pollution, Stock Return, and Volatility

Qarsieiiel 59 oY wEHW AfgelFe] gasglon, o F 5U UYL 1)
Agel gl AL Gege] A A tEhgeh ¥ Ak drlegEAn Fso g

el 5(-)¢] *1ﬁ A7 vebdtl=s 71E At datel dA@deHLevy and Yagil, 2011;

ok 7| ed=de] wE7|tte] AFE el o B dFES dakste AS
o ¢ Qolth MARAS ZUAEA, 0E9 BRIt FEEE PAAVEHE AAHAT
oE ALY BRIl $S5% AN SISO, wETIKte] A4S A
MERY] 2R A P 2 vekdth 53, vARAY Al Y wE
Alell= dako] I ou 7Y o AEAH R wEHW JAAH o] A TH

HA7IA o] Aol Ak AE UERith plAHA e} 2u A e] sE7}
FLSE WAIIHEN S PLIART oS ALS} ol ie BEI} BLEE WS
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FNure o] rastglont e3le] 4713 wEekal Wil kel glgirh

A, AFRAEE AATAA] H=u T N REAA] R T ()] g
B Lheblan AFHEY L ANITAAS 7)) Sk o] JaeE,
MQIEAA L 7| EARe] mnEahe )0 Anale etk 7 AR wd
H|5o] AliEAdol mAl= @k vzl o, JHRIFARAIE G 7|3 EAALe] vl en] o)
Aol HX= gEko] o & AR Uitk ol FARAF #8H ATl whebA
A5elE 8 AEA U rlegEe] 9ol ol ojmwt,

<R 22> |G E8o ¢t E FXAME Aefd| 50| £AS0| 0= F&
T A7 1%, 5%, 10% $EA AR FelFHe olug
Ry 1 2 3 4 5 6 7 8

ap 1.23™ 1.21™ 1.24™ 1.23™ 1.23™ 1.21™ 1.23™ 1.23™
PMip 0
mean3PMg 0
meanSPMg 0
mean7PMio 0
PMas 0
mean3PMa5 0
mean5PMs s -0.01"
mean?PMg,g 0
TRping 0 0 0 0 0 0 0 0
TRsjna -0.02" -0.02" -0.01" -0.02" -0.02™ -0.01" -0.01" -0.02°
TRsins -0.02" -0.02" -0.02" -0.02" -0.02™ -0.02" -0.02™ -0.02™
TRsins 0 0 0 0 0 0 0 0
R 0 0 0 0 0 0 0 0
Drain -0.08 -0.09 -0.09 -0.09 -0.08 -0.09 -0.1 -0.09
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CE 22> H7|2Y 289 AI|H & FXAE Heju| 50| +UE Ojx= FF(AS)
R 1 2 3 4 5 6 7 8
Cloud 0 0 0 0 0 0 0 0
Solar 0 0 0 0 0 0 0 0
Temp 0 0 0 0 0 0 0 0
DMon -0.11" -0.11" -0.11" -0.11" -0.11" -0.11" -0.11" -0.11"
Adj-R? 0.0131" 0.0114™ 0.0132" 0.0120" 0.0127" 0.0117" 0.0154™ 0.0130"
R 9 10 11 12 13 14 15 16
ao 1.22™ 1.23™ 1.22™ 1.21™ 1.22™ 1.26™ 1.30™ 1.25™
O3 0
mean30s 0
mean50s 0
mean70s 0
NO, 0
mean3NO, -0.01
mean5NO; -0.01™
mean7NOg -0.01"
TR 0 0 0 0 0 0 0 0
TRsind -0.02" -0.02" -0.02" -0.02" -0.02" -0.02" -0.02 -0.02"
TRsins -0.02" -0.02" -0.02" -0.02" -0.02™ -0.02™ -0.02™ -0.02"
TRsjns 0 0 0 0 0 0 0 0
R 0 0 0 0 0 0 -0.01 0
Drain -0.09 -0.09 -0.09 -0.09 -0.1 -0.1 -0.1 -0.1
Cloud 0 0 0 0 0 0 0 0
Solar 0 0 0 0 0 0 0 0
Temp 0 0 0 0 0 0 0 0
DMon -0.11" -0.11" -0.11" -0.11" -0.11" -0.11" -0.11" -0.11"
Adj-R? 0.0117* 0.0119" 0.0119" 0.0114" 00119 0.0139" 0.0196™ 0.0144™
R 17 18 19 20 21 22 23 24
ao 1.21™ 1.24™ 1.27" 1.23™ 1.22™ 1.22™ 1.26™ 1.24™
CO 0
mean3CO 0
mean5CO -0.01"
mean7CO -0.01"
SO» 0
mean3S0; 0
mean5S0y -0.01
mean7S0; 0
TR 0 0 0 0 0 0 0 0
TRsjna -0.02" -0.01" -0.02" -0.02" -0.02 -0.02" -0.02 -0.02"
TRajns -0.02" -0.02™ -0.02™ -0.02" -0.02™ -0.02" -0.02" -0.02"
TRsins 0 0 0 0 0 0 0 0
R 0 0 -0.01 -0.01 0 0 0 0
Drain -0.09 -0.1 -0.1 -0.1 -0.08 -0.1 -0.1 -0.1
Cloud 0 0 0 0 0 0 0 0
Solar 0 0 -0.01 0 0 0 0 0
Temp 0 0 0 0 0 0 0 0
DMon -0.11" -0.11° -0.11" -0.11° -0.11 -0.11" -0.11° -0.11"
Adj-R? 0.0114" 0.0136™ 0.0201™ 0.0145™ 0.0117" 0.0117" 0.0137" 0.0124"
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(E 23 t7|2€=29 F7(¢=sdt FAXE AefH[S0| GAHHAS G bjxl= G

Vol 1 2 3 4 5 6 7 8
ao 10.60™ 10.70™ 10.75™ 10.78™ 10.51™ 10.64™ 10.78™ 10.85™
PMio -0.01
mean3PM; -0.01
meanSPM; -0.01
mean7PMo -0.02™
PMos -0.02™
mean3PMss -0.03™
mean5PMas -0.04™
mean7PMas -0.06™
TRging 0.11™ 0.11™ 0.11™ 0.11™ 0.11™ 011™ 0.11™ 0.11™
TRsing -0.07" -0.07" -0.07" -0.07" -0.07" -0.07" -0.07" -0.07"
TRpins 0.10™ 0.10™ 0.10™ 0.10™ 0.10™ 0.09™ 0.09™ 0.09™
TRsins -0.10™ -0.10™ -0.10™ -0.10™ -0.10™ -0.10™ -0.10™ -0.10™
Ra -0.64™ -0.65™ -0.65™ -0.64™ -0.65™ -0.65™ -0.65™ -0.66™
Drain -0.31 -0.29 -0.28 -0.28 -0.32 -0.31 -0.3 -0.31
Cloud 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.04
Solar -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03
Temp -0.03" -0.03" -0.03" -0.03" -0.03" -0.03" -0.03" -0.03"
DMon 0.15 0.14 0.14 0.14 0.15 0.14 0.13 0.14
Adj-R? 0.3552™  0.3558™  0.3558™ 0.3571™ 0.3568™ 0.3589™ 0.3618™ 0.3656™
Volyg 9 10 11 12 13 14 15 16
ao 10.52™ 10.44™ 10.48™ 10.59™ 10.54™ 10.36™ 10.34™ 1047
O3 -0.03
mean303 -0.04"
mean503 -0.05"
mean703 -0.05"
NO2 0.02"
mean3NO, 0.03"
mean5NO, 0.04"
mean7NO, 0.04"
TRBing 0.11™ 0.11™ 0.11™ 0.11™ 0.11™ 0.11™ 0.11™ 0.11™
TRsjng -0.08" -0.07" -0.08" -0.08™ -0.08™ -0.08™ -0.08™ -0.08™
TRgjus 0.10™ 0.10™ 0.10™ 0.10™ 0.10™ 0.11™ 0.10™ 0.10™
TRsjns -0.10™ -0.10™ -0.11™ -0.11™ -0.10™ -0.10™ -0.10™ -0.10™
Rm -0.64™ -0.63™ -0.63™ -0.63™ -0.64™ -0.64™ -0.63™ -0.63™
Drain -0.24 -0.25 -0.23 -0.23 -0.18 -0.22 -0.24 -0.24
Cloud 0.04 0.04 0.04 0.04 0.03 0.03 0.03 0.04
Solar -0.01 -0.01 -0.01 -0.02 -0.02 -0.02 -0.02 -0.02
Temp -0.03" -0.03" -0.03" -0.03™ -0.03™ -0.03™ -0.03" -0.03"
DMon 0.13 0.15 0.14 0.14 0.16 0.14 0.15 0.15
Adj -R? 0.3563™ 0.3585™ 0.3585™ 0.3573™ 0.3561™ 0.3578™ 0.3579™ 0.3572™
Vol 17 18 19 20 21 22 23 24
ao 10.64™ 10.64™ 10.68™ 10.68™ 10.67° 10.54™ 10.48™ 10.52™
CO 0
mean3CO 0
mean5CO -0.01
402
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(E 23 728229 YI|UeED FAAE AHefH| S| AHHS Y njx= S S)

Vol 17 18 19 20 21 22 23 24
mean7CO -0.01
SO 0.01
mean3S0s 0.02
mean5S0s 0.03
mean7S0s 0.02
TRgind 0.11™ 0.11™ 0.11™ 0.11™ 0.11™ 0.11™ 0.11™ 0.11™
TRsjna -0.08" -0.08" -0.08" -0.08" -0.08" -0.08" -0.08" -0.08"
TRyins 0.10™ 0.10™ 0.10™ 0.10™ 0.10™ 0.10™ 0.10™ 0.10™
TRsjns -0.10™ -0.10™ -0.10™ -0.10™ -0.10™ -0.10™ -0.10™ -0.10™
Rm -0.64™ -0.64™ -0.64™ -0.65™ -0.64™ -0.64™ -0.64™ -0.64™
Drain -0.27 -0.27 -0.27 -0.28 -0.21 -0.22 -0.24 -0.24
Cloud 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
Solar -0.03 -0.03 -0.03 -0.03 -0.02 -0.02 -0.02 -0.03
Temp -0.03" -0.03" -0.03" -0.03" -0.03" -0.03" -0.03" -0.03"
DMon 0.14 0.14 0.14 0.14 0.15 0.15 0.14 0.14
Adj-R? 0.35417  0.3541™ 0.3543™ 0.3548™ 0.3548™ 0.3554™ 0.3555™ 0.3551"

E 24 HI|2€=89 F7(¢eE FAAE AefH[S0| Helr|gtHsgo njxls g

EET T

Ve 4 1%, 5%, 10% FEo A EAA R fol8ts on g

Volgk: 1 2 3 4 5 6 7 8
ag 8.42™ 8.50™ 8.52™ 8.50™ 8.35™ 8.46™ 8.56™ 8.58™
PM;io -0.01"
mean3PM;o -0.01"
meanSPM; -0.01
mean7PM; -0.01
PMos -0.01™
meanSPM2,5 _002*”
mean5PMas ~0.03™
mean7PMos ~0.03™
TRBind 0.06™ 0.06™ 0.06™ 0.07™ 0.06™ 0.06™ 0.06™ 0.07™
TRsind -0.05" -0.05" -0.05" -0.05" -0.05" -0.04" -0.05" -0.05"
TRpins 0.07™ 0.07™ 0.07™ 0.08™ 0.07™ 0.07™ 0.07™ 0.07™
TRsins -0.09™ -0.09™ -0.09™ -0.09™ -0.09™ -0.09™ -0.09™ -0.09™
R -0.42™ -0.42™ -0.42™ -0.42™ -0.42™ -0.42™ -0.42™ -0.42™
Drain -0.28 -0.25 -0.24 -0.24 -0.28 -0.27 -0.25 -0.26
Cloud 0.02 0.02 0.02 0.02 0.03 0.02 0.02 0.02
Solar -0.01 -0.01 -0.01 0 -0.01 -0.01 -0.01 -0.01
Temp 0.02" 0.02" 0.02" 0.02" 0.02" 0.02" 0.02" 0.02"
DMon 0.03 0.02 0.02 0.03 0.03 0.03 0.02 0.02
Adj-R? 0.3512™ 035117 0.3502" 0.3497" 0.3539™ 0.3553™ 0.3570™ 0.3577™

Volgk 9 10 11 12 13 14 15 16
ap 8.42™ 8.41™ 8.42™ 8.45™ 8.45™ 8.37™ 8.32™ 8.35™
O3 -0.01
mean303 -0.01
meanb03 -0.02
mean703 -0.02
NO» 0
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Air Pollution, Stock Return, and Volatility

CH 24> H7|2¥ =29 HI|Zt- &0 SEXAE AHjH| S0 HeI|BHAS Y0 0jxl= SEAS)
Volakt 9 10 11 12 13 14 15 16
mean3NO; 0.01
mean5NO, 0.02"
mean7NO, 0.03"
TRgjng 0.07™ 0.07™ 0.07™ 0.07™ 0.07™ 0.07™ 0.07™ 0.07™
TRsing -0.05" -0.05™ -0.05™ -0.05" -0.05" -0.05" -0.05™ -0.05™
TRpins 0.08™ 0.08™ 0.08™ 0.08™ 0.08™ 0.08™ 0.08™ 0.08™
TRsins -0.09™ -0.09™ -0.09™ -0.09™ -0.09™ -0.09™ -0.09™ -0.09™
R -041™ -041™ -041™ -041™ -0417™ -041™ -041™ -041™
Drain -0.22 -0.23 -0.22 -0.22 -0.22 -0.22 -0.22 -0.21
Cloud 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01
Solar 0 0 0 0 0 0 0 0
Temp 0.02" 0.02" 0.02™ 0.02" 0.02" 0.02" 0.02" 0.02™
DMon 0.02 0.03 0.02 0.02 0.03 0.03 0.03 0.03
Adj-R? 0.3497™  0.3499™ 0.3502™ 0.3502™ 0.3493™ 0.3500™ 0.3511™ 0.3525™
Volakt 17 18 19 20 21 22 23 24

ao 8.49™ 8.52™ 8.54™ 8.50™ 8.49™ 8.33™ 8.18™ 817
CcO -0.01
mean3CO -0.01
mean5CO -0.01
mean7CO -0.01
SO, 0.01"
mean3S0; 0.03™
mean5S0; 0.04™
mean7S0; 0.06™
TRgjud 0.07™ 0.06™ 0.07™ 0.07™ 0.07™ 0.07™ 0.07™ 0.07™
TRsjng -0.05" -0.05" -0.05" -0.05" -0.05" -0.05" -0.05™ -0.05"
TRpjns 0.08™ 0.08™ 0.08™ 0.08™ 0.08™ 0.08™ 0.08™ 0.08™
TRsins -0.09™ -0.09™ -0.09™ -0.09™ -0.09™ -0.09™ -0.09™ -0.09™
Rm -0.42™ -0.42™ -0.42™ -0.42™ -041™ -041™ -041™ -041™
Drain -0.27 -0.25 -0.24 -0.24 -0.17 -0.17 -0.18 -0.17
Cloud 0.02 0.02 0.02 0.02 0.01 0.01 0.02 0.02
Solar -0.01 -0.01 -0.01 -0.01 0 0 0 0
Temp 0.02" 0.02" 0.02™ 0.02" 0.02" 0.02" 0.02" 0.02”™
DMon 0.02 0.02 0.02 0.02 0.04 0.04 0.03 0.03
Adj -R? 0.3505™  0.3505™ 0.3506™ 0.3502™ 0.3510™ 0.3547™ 0.3589™ 0.3630™
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(H 26> A4S0 et XA
e AT 1%, 5%, 10% FElA BAIHCR fods on

R NAFAAL] A (TR jnd, TRsina) 71 HFAAS] AP F (TR jns, TRsins) =517 22ke] A 28] (TRg for, TRs for)

' AP; mean3AP; mean5AP; mean7AP; AP; mean3AP; mean5AP; mean7AP; AP; mean3AP; mean5AP; mean7AP;
ap 1.22™ 1.18"™ 1.15™ 1.11™ 1.25™ 1.37" 1.31™ 1.24™ 1.23™ 1.27™ 1.22™ 1.20™
PMio -0.01 0.03 0.05 0.06 0.02 0.03 0.02 0.05 0.01 -0.02 -0.04 -0.05
PMs5 0.03 0 -0.02 -0.03 -0.02 -0.05 -0.01 -0.05 -0.01 0.03 0.03 0.04
O3 -0.02 -0.03" -0.02 -0.02 0.01 0.02 0.01 0.03 0 0.01 0.01 -0.01
NO, -0.07 -0.11 -0.1 -0.11 0.02 0.06 0.07 0.11 0.03 0.04 0.02 0.02
CcO 0 0 0 0 0 0 0 0 0 0 0 0
SOz -0.06 0.25 -0.02 0.17 -0.11 -0.35 -0.5 -1 0.05 -0.21 0.08 0
TRg ina 0.01 0 0 0 0 0 0 0 0 0 0 0
TRS jna -0.02™ -0.02" -0.02" -0.02" -0.02™ -0.02" -0.02" -0.02" -0.02° -0.02" -0.02" -0.02™
TRg ins -0.02" -0.02" -0.02" -0.02° -0.02™ -0.02" -0.02" -0.02" -0.02" -0.02" -0.02" -0.02™
TRs ins 0 0 0 0 0 0 0 0 0 0 0 0
TRpaPMio 0 0 0 0 0 -5E-04" 0 0 0 0.00™ 0 0
TRs,'CO 0 0 0 0 2.E-04 0 0 0 0 0 0 0
R 0 0 -0.01 -0.01 0 0 -0.01 -0.01 0 -0.01 -0.01 -0.01
Drain -0.12 -0.1 -0.1 -0.1 -0.09 -0.1 -0.1 -0.1 -0.12 -0.11 -0.09 -0.1
Cloud 0 0 0 0 0 0 0 0 0 0 0 0
Solar 0 0 0 0 0 -0.01 -0.01 0 0 0 0 0
Temp 0 0 0 0 0 0 0 0 0 0 0
DMon -0.13™ -0.11" -0.11" -0.12" -0.12" -0.12" -0.12" -0.12" -0.12" -0.12" -0.12" -0.12"
Adj-R® 0.0094 0.0095 0.0155™ 0.0083 0.0125" 0.0101 0.0136"  0.0069 0.0038 0.007 0.0108"  0.0055
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Y7} 1%, 5%, 10% Sl A EA
1

NAFAERF] A H] 5 (TRg g, TRsjina)

7]%15!‘;(]']]".4 7% EHH]%‘(TRB,MS; TRS,inS)

‘Q] %?_]__]T:‘X]'Z]'Q’] 7% a] H] %‘(TRR,fory TRS.!’Or)

Vol AP; mean3AP; meanbAP; mean7AP; AP; mean3AP; meanbAP; mean7AP; AP; mean3AP; meanb5AP; mean7AP;
ao 11.20™  10.30™ 10.55™ 11.13™ 10.99™  10.68™ 11.15™ 11.57™ 10.66™"  10.07™ 10.39™ 11.08™
PM;q -0.43™  -0.32" -0.31° -0.36° 0.317" 0.44™ 0.44™" 0.47" 0.27 0.21" 0.29" 0.32"
PMa 5 0.60™" 0.01 -0.2 -0.29 -0.46™  -0.52" -0.36 -0.28 -0.43™  -0.11 -0.18 -0.22
O3 0.07 0.25 0.32 0.33 -0.01 -0.13 -0.22 -0.22 -0.09 -0.23" -0.34" -0.37"
NO. -0.03 0.12 0.29 0.41 0.02 -0.02 -0.04 -0.1 0.16 0.16 0.24 0.27
CO 0.01 0.04" 0.06™" 0.06" 0 -0.02 -0.05" -0.06" -0.01 -0.03™ -0.04" -0.04"
SOz 0.77 0.73 -0.28 1.06 -0.85 1.32 2.69 2.62 0.37 -0.2 -0.74 -1.6
TRB.ina 0.117 0.117 0.10™ 0.10™ 0.11™ 0.11™ 0.11™" 0.11™ 0.12"™ 0.11™ 0.10™ 0.10™
TR ind -0.07" -0.06" -0.05" -0.06" -0.07" -0.06" -0.06" -0.06" -0.07" -0.06" -0.06" -0.06"
TRg ins 0.09™ 0.08™ 0.08™ 0.07™ 0.09™ 0.08™ 0.07" 0.06" 0.10™" 0.10™ 0.09™ 0.08™
TR ins -0.12”" -0.10"" -0.10"" -0.11"" -0.11™  -0.11"" -0.12"" -0.12™ -0.12™  -0.11"" -0.11"" -0.11"
TRp,PMig 0 0.01 0.01 0.01 0 -0.01 -0.02" -0.02" 0 0 0 0
TRp,O3 0 0 0 -0.01 0 0.01 0.01° 0.02" 0 0 0 -0.01
TRsyO3 0 -0.01 0 0 0 0 -0.01 -0.01 0 0.01 0.01" 0.02"
TRp,NO, 0.01 0 -0.01 -0.02 0.01 0.02" 0.03" 0.04™ -0.01 -0.01 -0.01 0
TRsyNO» 0 0 0 0.01 -0.01 -0.01 -0.02 -0.02" 0.01 0.01 0.01 0
TRy, CO 0 0 0 0 0 0 0 0 1.E-03 0 0 0
TRsyCO 0 0 0 0 0 0 2.E-03 0 0 0 0 0
R -0.68™" -0.69"" -0.697" -0.69"" -0.68™" -0.68"" -0.68"" -0.67"" -0.68" -0.68"" -0.69"" -0.69""
Drain -0.21 -0.27 -0.34 -0.36 -0.16 -0.2 -0.26 -0.33 -0.14 -0.21 -0.27 -0.28
Cloud 0.04 0.04 0.03 0.01 0.04 0.04 0.03 0.01 0.05 0.05 0.04 0.03
Solar -0.04 -0.03 -0.03 -0.03 -0.04 -0.03 -0.03 -0.04 -0.03 -0.03 -0.03 -0.03
Temp -0.03" -0.03" -0.03" -0.03" -0.03" -0.03" -0.03" -0.02" -0.03" -0.03" -0.03" -0.03"
DMon 0.22 0.2 0.11 0.14 0.25 0.16 0.13 0.14 0.23 0.24 0.16 0.15
Adj-R? 0.3765™" 0.3931"7" 0.4060™" 0.4139™ 0.3695™ 0.3947"™ 0.4150™" 0.4257"" 0.3764™ 0.3924™ 0.4026™" 0.4096™"
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(E 28> HAY|EHHS 0 et AL REE AHefH S tI|¥e d248 21t
T e A% 1%, 5%, 10% SR EAAeZ folEe ofvlg
Vol AAFAAE] A 2 H] T(TRpjnd, TRsna) 71 BF AR A 1] S (TRpjns, TRsing) 9= A FAAE] A 2 H]) (TR gor, TR sor)
* AP; mean3AP; mean5AP; mean7AP; AP; mean3AP; mean5AP; mean7AP; AP; mean3AP; meanb5AP; mean7AP;
ao 8.95™ 8.08"™ 8.18" 8.53" 8.85" 8.33" 8.32" 8.49™ 877 8.00™ 8.09™ 8.38""
PMio -0.16" -0.07 -0.04 -0.05 0.14" 0.23" 0.23" 0.22° 0.09 0.03 0.05 0.04
PMs 5 0.22" -0.18 -0.35" -0.44" -0.17 -0.17 -0.09 0 -0.17" 0.02 0 -0.03
O3 0.05 0.15 0.18 0.11 -0.07 -0.19" -0.26" -0.23" -0.03 -0.07 -0.09 -0.05
NOy -0.06 0.15 0.32 0.44™ -0.1 -0.18 -0.21 -0.26 0.17" 0.09 0.07 0.06
CO 0.01 0.03™ 0.03 0.03 0 -0.02" -0.03" -0.04" -0.01" -0.02" -0.02" -0.02
SO, 1.06 0.25 -0.54 0.51 0.52 2.22" 4.07" 4.75™ -0.17 0.13 0.25 -0.13
TR na 0.06™" 0.06™" 0.06™" 0.06™ 0.06™ 0.06™ 0.07™ 0.07"™ 0.06™" 0.06™" 0.06™ 0.06™"
TRS ina -0.05" -0.04" -0.04" -0.04™ -0.05" -0.04" -0.04" -0.04" -0.05" -0.04" -0.04" -0.04™
TRg ins 0.06™" 0.06™" 0.06™" 0.06™" 0.06™ 0.06"™ 0.06™ 0.05" 0.07™ 0.07™" 0.07" 0.07™
TRs ins -0.10™  -0.08"" -0.09"" -0.09"" -0.09"™  -0.09"" -0.09"" -0.10"" -0.10™  -0.09"" -0.09"" -0.09""
TRenNO; 0 0 -0.01 -0.01 0.01" 0.01" 0.02" 0.03™ -0.01 0 0 0
TRs»CO 0 0 0 0 0 1.E-03" 1.E-03" 2.E-03™ 0 0 0 0
TRenSO: -0.01 -0.01 0 -0.01 0.01 -0.02 -0.10 -0.15" -0.01 0 0.02 0.06
Rm -0.44™"  -0.45""  -0.45"" -0.45" -0.44™"  -0.45""  -0.45"" -0.45" -0.45""  -0.45""  -0.45"" -0.45""
Drain -0.15 -0.18 -0.22 -0.25 -0.12 -0.11 -0.16 -0.2 -0.12 -0.15 -0.2 -0.2
Cloud 0.02 0.02 0.02 0.01 0.02 0.03 0.03 0.01 0.03 0.03 0.02 0.01
Solar -0.02 -0.01 -0.01 -0.02 -0.01 -0.01 -0.01 -0.02 -0.02 -0.01 -0.02 -0.02
Temp 0.02" 0.02" 0.02™" 0.02™ 0.02" 0.02" 0.02"™ 0.02" 0.02" 0.02" 0.02™" 0.02™
DMon 0.1 0.09 0.02 0.05 0.12 0.08 0.05 0.06 0.11 0.11 0.04 0.07

Adj-R’ 0.3776™"  0.4032™" 0.4249™" 0.4397""  0.3772"" 0.4056"" 0.4317™"" 0.4494™  0.3772"" 0.3988™" 0.4192™ 0.4352"™
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Air Pollution, Stock Return, and Volatility
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