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#E, E PM2.5 ¥R ik K 38 K8 I 505 R B B M U5 (Chang %,2016a) . J"E &S5
Y E BT RN SRS R R, 2013 4F, BRI 74 N EEWTH PM2.5 5K
FET- R 1.9%0 , I 22 G5 i i 88 5 | A2 A FE 72 155 38 B 7 61l (Fang %,2016) .,

FEL L, SEEYRET B EREEZ SN, BN E) KR ARG AR 77 & . A
FEX P ANE B TH BRI AT  TAERCER VIE 4 DA R AT R (B 1) S e SRR e OR B 57 %%,
2016, FEFEIGRMEIET , A4 H SRR e 5 3 hHLB AT . W P Ak et ). Bk dn,
2014 L DHM L ER THEEMRE, REXEFEBEFH 55H6 000Z S HEF AHD
FHE.D BB R WS, HEH N ER N E S %3575 § K% (Rundell, 2012;
Lichter 45,2015) . XL RKIBEBEAZTE TR MLE RN TERERMER NIE
R K ERMRATI M. BAKRE SRBRILRSE - ERE FRFE &A% s
BRRTTRBFTE S .

B b2 S5 G AT L A 2R A 5 RN R L B O CRL A BT 0 1 48 55D St A A e e =
AR EERY W, SR BN I AT AN SR PR AR B — A SR R PR B AE T - B S o LA
FREUR L 2 58 T A K DAl 35 7 6 A s [0 90 BT P s a3 — SRR A s 1) BB ) 4 B 1% 3 Rl
TR . B BRI ERNCAITFEZ KRB HORA K A2 % (b in CHNS .CHIPs .CF-
PS\.UHS .RHS . A\ O EHIE, 555 B R WA XK B T A F ARSI 5538177 P 40 Molk
AR FAB R B AT A EE, B BEMASAE —SRERmE N ET H Rk E,
Fean, KR T G o 1 2 B ok B s E S B L 1 BEIR B 3 T B i A 7= %6 (Chang %,
2016b) , (HE R N T A= REIRFFEEERE . Fik, 0 TG Z xR E =K
S, AT RBUS R R A5 % Lichter %5 (2015) M45: , F) A ZE P2 50 2 2832 3 19 B0 3R
RARIEAR R L E AR, EREHEI—MRBEFIMEERRBES BRAK T
HE&—FERL R8s R B RIAE B 4 FR 5 DA K XoF b 38 9 TA 0 0 2 25 8 s (Di %%,
2007), BRMT S R BRI 3 5 5 H AR P A0 Mk & A IR 0L, 75 BEAE AR R R R
AT G, AT AR =R L2 B EE T . Bk, AR A b E Bk 3h R X — My
0 B U T MR R 7R S E B R AR S T A S5 P Xt AR PR R A MO IEYE . ESCIEE R L R
TIF A E R RSB RECEE CF AR 72014 425 H 17 HE| 2016 4£ 7 H 9 H 522
Yy L3R 0B 2 BR BAEBR O BOR 2018 A AR 7= 2R, 23 AR N B B T 5 B EL 2R 35 10 B 1
T B P SR W 0 B

MR ERRH SR E RSB ERMIREMERKEGAQI & FF 1%, BR AL ERIK L
£ TR 0.021% ; PM2.5 WRER EF 140, EBRKECTFE 0.016 % PM10 WRER FH 124 ,1%
BRIREUT R 0.013% . SR T5 Y Bk RAARRKEUN L AR T LB SR . MEEH R E
E FBI T LI — E R koS KI5 YRt AR PR AR B 00 S BRE E AR AN E R S R
15 Y R M E A AR X AR+ BR B A A R AR K R R A B OF T8 PRl & K5
BMNAE BRI, FERE, PBAENERN LLRALHAEYT 3 A0 2 11 A %17, 1%
REREWMASFEFYA AR HPEEBBPIVREEESPTRA P EREARTITAA
WE, WY RS KM RERIGE LML AFERAFERR M BT R, BT,
Bk 5B R T A SRR T AT A0 L ER, B S A A U S I R B P

OZ 2014 FIL T DRARAS AW BIML )Y, 2014 48 10 A 20 H, FHFHE M, http: //news. xinhuanet. com/mrdx/2014 — 10/
20/c_133727761.htm.,
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TEE—HRIFA R, — 7, REAR IR B R =GR W TRA R EGRA, B
I RER O B R BRI KIS TR g, B, AR5 4R m E BR 4L
3R R CELANAME) - A REFEAR R AR B b (bl 23 T3 Qe MR R By A F R ma , A8 L 3R 4 450
SR BR B 2 RIS A A R R A B R . P AR SCES B IR R B T LT A R BRI B
EREEPN” O B, BAAR SR E T b E L BRE 3 8 OB A 2 05 R
B, HESL B, X -SRI ARELRRT PN ERzgh, 84 n KU X iEZ P4 T
FiAE PR BN P AME R A R E R LAY thid 5%, R BT 2
AT T R E R R A3 AT Yol Jo B AL A T A TR S E RO BAR,
RIS R R SR R R B IIR T R R R AR BRI 3 1 T B B A K
A S e

= XEk g

SARICETRERM SR EZRW L . B OCRR S T Y52 0 7 466 3 ABER 4 38
R EIEFR RS DI YRR , BT R W AE 77 2, KB BB IR 22 MR AT W SR 48 R 0T,
ERPEEERPRIE Y (PM2.5 K PM10) 2 FEE A 2SR IR B i35 , 52 W 5 9% TR i
5 R I I Lo I A8 B, T O B R A SE T % | F (Pope %, 1995 ; Donaldson %, 20003
Pope 11T 24,2002 ; Dockery, 2009 ; Weinmayr 25,2010 ; BRARFI R, 2014) , X Lo HUR VS 4L 4
SRIBAR - SRS, 78 JL /N B PRI 4 o | A 122 Wk I I R e 45 Sk 9K (Ozkaynak
&% .1995; Thatcher 1 Layton,1995; Vette 25,2001 ; Son 1 Bell,2013) ,®

TEERTEHRIN @ EDAFERNE RS RITIM, LW, Stern(2003) B R &
BL,KY 2/3 WA A T A GRIFLATER S 1) BN 5= R, 75 Yo H IR 022 i Mg 1O 2 s A0 IR I O 2
FER, S TAERLFE TR, Chan fil Wu(2005) X 58 43 KRB RNMRER, SR BLRE
ERRAE T A B, S ECER K. Zivin fl Neidell (2012) F] B 32 B & T A 19 %
R R, 25 S T5 G 23 & AU 2 68 K o9 W% o) 68 14 B £, 3 T B2 Ml AR 7 3 % . Chang %%
016 M RER FERE T AN THREE, TR AW PM2.5 RERSGES5IETAR
o SR B A 7= A B Y (Presenteeism) , 304 7= 238 F g ; ©Li 85 (2015) FI) Y A = W b 5 4
A 98 KT AR 16 M A WEAREE  FRARTAF AL RE - SEWRERE PM2.5
WREERY LTI R R

B CEITIE TR AT N BRI AR A E B I, Kampa fil Casta-
nas(2008) AT K I, PM 2.5 ¥ BE 70 K ki Fr 40 Ak IO 80 L 4 A O < T 422 32 el /) JIE Jo 48 i 1 3%
BRBE , i 1 A8 19 Th AR 1k R AR | PR b R R e B T R RE AR, I 3 AL U NS M B

OEMIKREEREEREGEFR. SR FREHTEER—BFAIR. http://we. sportscn. com/viewnews-1988841. html,
http://jandan.net/2016/03/09/footballers-efficiency-affected. html, http://esporte. uol. com. br/futebol/ultimas-noticias/
2016/04/04/futebol-x-saude-time-chines-joga-na-2-cidade-mais-poluida-do-mundo. htm

@Zhang % (2008) KHL,111 A LW, PM2.6 WS4 E AT REA M E TR R TE29 1787/ £ 7t; Xia %
(2016) BFFTFR T , 2007 42 PM2.5 52 /9 B A3 Fn B0 S 48 FHA v H 8 52 55 353 462.6{Z TR A B2k, & GDP M1.1%.

OFERBRANSHMETRRE LI BEE RN A =3, EELX <ML g s, ZmEgIILEFnER
FEToER, RESCERER K05 J 238 1 B R Fpf 2 R G % JL 2 K & F (Currie Fil Neidell, 2005; Currie, 2013) , i
AFIRBEILFET HREREE . Garvey 1 Longo(1978) &K H CO &3¢ B LK & F ; Currie M Neidell (2005) & T 20
4D 90 SRS BN 23 S35 R IG BAT 3N, 520 R VS BAT A T 1 000 B L L A, BFTMEIT &2 170 {256 5T.
Schlenker(2015) 4 B £ E AN 12 4145 100Km A 600 FEREIE . MREW CORERBLEZEE TR ELILEE

OHBEXRBRTHEAR . EN KAREMFRTIEE L TEMTLFEE - HNER.
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AALAN I » 28 KI5 Yo ab N 43 B B 0 A SR AL A 58 Th B, & AT A0 B8 7 B 43 45 (Zivin Al
Neidell,2013;Gatto %,2014; Lavy %, 2014 ; Archsmith, 2015) , ¥ i 8 Wy 35 68 Mk A 53 B9
TAER & (Chang %,2016b) .

— Y REF TSR E RN AT EHRAMZN . Weiss fl Rundell (2011) F] H
X EBHMTRE, LR Fu Ml GuoROIOF P E M BHi W REE , W ERAE I B
WINT SHETFH LT AR, Archsmith(2015) 2 TR HAERKBEE M KE LN, S5
e o AR FN G B FI B ) PSR T B G IR RN ICAZ T B 7 A TR R R R, DA TR 8 o H R ) Y A
B, Lichter 4 (2015) 5 23 S5 e %t i B BB 5 28 5T Mol 27 1% S 10 5% ey, ) ) 4288 ) 2 3k P
HERIEIR FOBR SIE R B, PM10 WS 120, 3R AR BT M4 TR 0.02%.,

GIHT R SCERAT WL, B AT E SN A R B SR T T A R 0s Yl 3l A AR P A RR K R L
FEBEEWAEAETR, FEAXTHOHRNEETIL, K — & EEEREA
A A 7R AR BN 52 A, AR SCERAE T — AN B9 40 BT B I

= iR xBRERSITERR

(8. ASCERTERIRIDPSHEREPE 2014—2016 FL=AFHEWH LK B TE
DC AL 2 b 35 500 B W R A s SRR R 800 BRI T 2014 28 2014 £ 5 A 17T HE
2016 FZFE 2016 4E 7 A 9 HBE.© L FERPEERBSEAN, ETE KGR ER
FR IO R BRFE . TR M HE 74 i b B R Uy O B PR B S S AT R A P B B SE A R 3T
AR AT BE 1 AT LAk B4k A B g HE , 1 4 45 37 tL 3R 09 B A0 E BR B
B .2 XA FHIEAR RBRAFTERT WEEERETHWE I E—AFIREFESH.
P EZRGES I AT, 2 EHL 30 82,240 FJHHHE., FTEELKNE RAXNE,
% H 30 T BR s 1E) 2 B 2 B9 5 LU BB 9 25 R R R AR 52 FE ML, A AFAEBR BURIER R 4 & 3
FUBEAT R . BRI, PRk R R BT s P T AN, RSB SIMER

SR AR AT R BRB 30 REE 5 H P ER I A s KA 2 B3-S 3, LR G = X
15 YT ER B SRR B S A . Hod, RO R HE SR BB Ok B ek F Csl Data fil W 5
HEREEBRLE XM R GRS ERE I RANHEAEE. WEGEAFEEENYS
Hu . BB FFERETE], RSB RA A GRS SRANER BECEGFITRFT.
AL HTER) 3 bR DL R AR BRI B ER O A IO BB TS A AR B .
WATIRAS B AR (BRITREAM) ¥4 3 T B A9 RRE 2 T AR B3 .

23 505 L BUHE R VR T IRl AL BT FE o T RUR B ML I . O T8 B iR B A He
TG 12 5 Y B, BR OS2 - B 06, #i e 2014—2016 F=AFEF LB LI
FEHwEE LK 1,853 http: //agicn. org/map/china/en (W [F 25 595 B2 LA 25 SR
B35 50 ED F http: //www.google.cn/maps (44 8 Hh B i & H B 454~ HE 28 3516 i o G
W R e 7T [ 2 REUEM S 458 o HYK AR He 58 Bt 8] 1137 4t , 5 88 %o o7 45 0
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DA% 3 3 FE B b 28 5 3 03T 0 000 5 0 2 5 5 e U T i, T S O BB P AR T 2014 4R 5 8 B, LR B P B Bk
SO FE AR R 2004 45 7 17 H,

@215 HEERUMBEMNRERR L - REPBERBELHER, TRV HS L BB, 2016 REHREFTAT
WHEFE T RBLELMT B HITENN GG mHE. T KR&MHWR http: //sports. sina.com. cn/china/j/2016 — 01— 27/doc
—ifxnuvxc2081625.shtml,
¥ 3% http.//www.chinakick.com/csldata.aspx, W 5 #8548 H3% £ 4 http://cs.sports.163.com,
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TEE
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HTARERAERFRRESEmP N E R, BMERSKLR RN mELER,
SLEIEIT = RAM B www. wunderground.com , 35 5 B JF 5K i [H] 55 36 1K) B B 4048 » &
EALTE LA IR R B VAR IR A

(TORBIEIF . AXHFRESERENNMEAE BN EmBEE. s aRhE ek
16 8 RAE LR AR IR . ERRRER RN IR A ARG LRER I — R E N
R F8 % » BRI RS LAAE S 3R 5 A2 7 3R (9l J3E 4% & (Lichter 45,2015 ,

ZOBRTERESSFEETEE(ALr Quality Index, fi#K AQI) . AQI EE B A=K
BRI R L B W B 2 5 R R BN B F BTG5 52 Y o 48 BRI L 1T I A kL
Y. —E s —EARRE ARSI, BRATREY, PM2.5.PM10 F RS54
2t e B0 B B 3 L O T B R, AQI T 4 T M 2 I T A R TS SRR B 5 o TR VA iR
B 25 S0 BRI 2 3RS 3 B A ER IR B R . S 58 B — 2B TR URLTS e U B S e, R A1) S
UERE % PM2.5, PM10 X3k RAZER KB aF2 B

(DG EL, RITHTEXBERNRITR. RABERAPBE 204 FHE
2016 FRZEEE 15 3, R RAFAE 75 S AR, TR E A I B R Mk AR E T
2014 FEZM 2014 4E 5 B 18 HZE 2016 M 2016 4E 7 A 9 H . 7E 24 MERIG I #1719 522
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%t (Hh, 2014 282 152 35,2015 282 240 35,2016 32 130 %), #4#E Csl Data 24t
RIEE K BRI L BERISFIR JF T B DARTEE YK . FESTIEA T o, % 8
BISFI] RA B MR IRE K L HERRRE AR Z b Rl B | F 2 4h - 35 3R 51 % Eb 28 B[R] 4% 3Rk
BEESHHE R A N S WA TR WG I L3 45 AT, SRR 75 B CHb 2 3 2 b 5% B
B ) B N BRI, BB H A LR B R, A, B RN ETEZMN . ARITHZ
SNEIBR R .

R 1A, JE AR B R AL BRI B B 7 10 46640 WMI{EL, 7 354~ BR R AZ BRI
B (Pass)Jg 36.5, B KAE 126, Je/ME 1. EHEH WS KL E(AQD K 76.816, B /ME
 15CKH 2016 /£ 7 A 16 H 16 B EH ARKEE ) . s KA 500k 2015 4 3 A 22 H 18
BRI LG A T ) . Hod PM2.5 WREEFHIE Ny 48.4, F/ME R 1, & KMEH 367; PM10 ¥
JEV- I N 88.2, e /IME R 7, B KAE R 773, B DU S0 B I 22 W0 SRR AR B AN Bl i R A
BEWALBRRKWA T, BRA LI B (Playtime) [TV 84.1 435, e /NMEH 10 4
o, O KABE R 90 439h (B 23D . BRE AR (Age) K [BISH 19—37 &, E¥4E R K 27.6
%,3/4 030 F KT . 5T (Defender) i P.(Mid fielder) M (Forward) » (5 H 4 7
% 38.9%.42.7% F1 18.4% ,

S BT, 85 L ERE (Temperature) L HE R 21.7°C , BALE R 2°C . B &
H34°C, Hi BT 5 (Dewpoint) E¥{E Fy 14°C, R KME R —20°C , B EEH N 30°C. @
B3 BB IE (Humidity) 3K 66.8% , mARE N 8%, . mEHE N 100%. JHAE
(Air_press) A1 010.75F I, B E 4 995 A A, R (E N1 032 H . M HE (Wind _
speed) Ky 9.76 N/ /NE L IARME R 3 AR //NAE B A{E R 39.6 22 BL//NEF, X LBfF BEA
KRBT S GOR B AEAS IR 1) B 8 3 18 LA . A2 R TR) 1) E 8 Wsf 1) 19 22 S e

®1 gitH®

W FHE REE /A p25 p50 p75 = FNch
Pass 10 466 36.515 15.294 1 25 35 46 126
AQI 8 981 76.816 52.15 15 42 62 95 500
PM2.5 8921 48,423 42,054 1 22 36 61 367
PM10 8 271 88.165 71,172 7 42 64 110 773
Playtime 10 466 84.116 12.709 10 89 90 90 90
Age 10 466 27.574 3.649 19 25 27 30 37
Defender 10 466 0.389 0.488 0 0 0 1 1
Mid field 10 466 0.427 0.495 0 0 0 1 1
Forward 10 466 0.184 0.388 0 0 0 0 1
Temperature 8921 21.705 6.423 2 18 23 26 34
Dewpoint 8 552 14,834 9.12 —20 11 17 22 30
Humidity 8 552 0.668 0.215 0.08 0.55 0.7 0.83 1
Air_pressure 8 552 1 010.754 6.642 995 1006 1010 1015 1032
Wind _speed | 10 466 9.762 6.802 3 3.6 7.2 14.4 39.6

B2 #t—$ et AQI.PM2.5 WE K PM10 WERAFRA M G AKHE 11 A4 M
RGO . B 2 BRI B, B G REAFK A G2 FE R ELF
TREZFNHEIROABEHNE. K2 TERoEHRAABX S AGRBEE. T HEIE

®2015/7/5 , b¥g LW, 43k 52016/5/14 L B, HE,
@ s (Dew point) , XHR B IR (Dew point temperature) , FE4E 75 B 2 TE T » 28 P Fr & 598K (BIK A<D 2
A B RS AO IR E R EMERE.
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B RN U KBS R RO E, MM EE s KRR R, BAETE, 2 I RERF
RO B gie BB EAA R R ZE R W R SGE TR 2.
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’L'%wg'fa ':'%wg'fi e MEREE | e
R EuEEGES | e EEEERny | @ e
P e P FRbEAEE | e
CHLtY pHRETE | v OGN | T
FAEL RERIL EERLL
B NRH R EENRETY sElEgny
ﬂ%%% ey ® ® ;ex% Cihe ™ iﬂ}%ttg’vk 5 ®
WA 0 mR AL RERR
T T T T T T T T T T T T T T T T
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AQI PM2.5 PM10

B2 FARAGMEKFNSERAEEE

(DR T . ABF5E B 7E R o L 28 B BR 3R A% BRUCEUHE 5 5 a5 AT e 0 MR
AP ER A . B SCHR B BR AR ER BRI B R B 37 B 1) L AR Y AL B R R IR T A BT
5. HTHEMYEEGTIERRIT ST BRRAEZF GRS AR, BB S BRBA
ZHHEE RN E R R s ERAFERAEEARWEEINA AL, BN, IE%
At 22 ER 5 Y L FR FE B (Zivin Fil Neidell, 2013; Adhvaryu %%, 2014 ; Lichter %,2015),
L, FE 2Bk BAGERE R B, MESHIE . 2 B RS AR S LK EHNETESER
M. BRSO BT

InPass;, =a; +8InX, +yZ,, +6Home+uW, + (T, XS,) Fei D
Hrb Fip i om S RRBMEMIL TG e RIS, KM REE InPass £
BRI LA REE AN, KA OHBBELE InX 25 KRR
AQI.PM2.5 ¥k PM10 # X =AHE1r, A AN E. g =BATRR OB R, £
AN A A A SCH B AT S R . o AR [H) A B R IR B A RME R R Z
P ER AR B RRE , AN ER 5 A0S RS RS 7 L g Et ) B (LRI N S D % . Home
HEREGHEDNER, 1 NEY,.0REY. ALEE W FEQEREE . FAEBE.S
FE R R o R B ] T Bk BA R B 2R A0, Lh R B RIIR BA A2 B0, Sk i 2 AR 2 =R
BA B 25 RT3 A AL ST BRI B 2 ma

. 10 »



BTBM F.K T IBML:TEFRNS:ZEXTHRETRNEN

M., EERESH

SRR FZ BN B S, I ARAMIT S G RN R A ERRE R E, B
W NTERY REHIMERYG EALE AR F R — B A S5 G 0 57 B .

()RR, FEMEME T8 R LR 2, g B R B R R B 7E 3 2R P AR IR R Y
AN, HP B 1R REERA M IENERNEZR. L 2EEH S EESMARE.
FEY HERIRA EEMRANZ TR ER TR, £ 6 REEE SR ERT MR
TR, HEPHEOENBRTER AQI BAR T 100 WEMEE;F "M S EMNEBREET R
43 BIXTRE PM2.5 YRR PM10 W, FEfGH M A Bl FR— R A EAFEH K
TR ER YA A S, BLIF— A 3R R S 7E N W 35 1 AT L 3%, R I R SCBRBA I SR RAE BRI
W RE S P H A BR AR 4, O AR 5 4 Bk B2 T Cluster 3% MR IR HER .
i) i 5 ZE SR A 1 2 o T R R B AE B A TR Z W S AR AR MR R R T e A
(R T Bk 5 R FE AE A s SO T BASMEME .

FOEMTERER, EER TERANERKIES, ZHERBENERERE
InAQI WIfiTHRECH S, HFE SN KF B E. HQOEFE—-SEHTRIIRE . BA.
WE AEMNEEFEIRERE, InAQI Xt InPass YR Z 84X (E B A8 0, B F MR R
ARERE, FOVBWRE MAEEY BERRNG . s BB ECEEMTH R 0T
HER REBA KRR . IEMRTSCHR K, BB TR AP E IR AT e B K R % o B M
IR SRR » A ) 3R 2 [ — 3R BA 14 [ 25 B XA 7] BB 2 BT ele 2, R G i — 2D 45 th BRBA M1 38 5=
WAL BB BOOEMARKMBEELEIG, InAQI Ml RE N —0.0207, 7
INMAKFE L RERE. XEWH,EHEHMEHAEWERLT.AQI & LF 1%, R B W%
BRIECK 2 T B 0.0207 ME PR . A T XXMl TR B SCR B R R 45 LA M
fERF G AEM) MRIMET G HA, H AQI R MRME N 23, mEE N 132, KT
574% A8 4 AU R BUE S H 2 GRS 05 3R R WA BRRECT F 11.88 4~
B WL ZEHEEMEENIL TR KR ET R TRAENMHET . E£HT
25 5 e X AN IEIE 28 5 0 W 0 LR 2 1 7 B (Seaton %, 1995 ; Kampa A
Castanas,2008; Rundell,2012) , £ Wi TR 57 7E kb % F (59 (A fg . 0] 7 F0 17 25 B8 57 (Sanders %,
2012;Lavy % ,2014;Stafford, 2015 ; Archsmith 2£,2016) , e & ARG ER K B, A ST
B B B UEYE (smoking -gun evidence) .

FOREEK AQI ZEE T 100 fEAMBLE MM TTE R, &R 2012 £ R
NARCRIRE AR EHE B (AQD H AR M & G MM E R, AQI 7 100 LT R R, T
AQI & T 100 MJE TS 3REE . X AQI & T 100 H4 FF 46 %0 it B BE WP I R 4 7 £ R |
B, BEE AQI Bk R ABEIE 3 TN 32 J) 2 B REAR, 178 B 1 55 200 il SORE IR
BEEmpMbad e, A, WE 2B T R E W BRI AE R AQI_Dummy, AQI &
T 100 B 1, B 0H 0. B R BN, AQI _Dummy ffliit RE W& %, K —0.0307, £H]
e H A AR B R AR AT e R B TS G o S EOR R MAEERIRECT R 0.0307 A 43 A

E(DE @RI MBA B PM2.5 WHEM PM10 ERN AR, 4RE
7~ InPM10 #1 InPM2.5 AT R BH N R B BEED KR sH B FEKE. Kb,

OREERENE, LEGHESIATRAZS . RIES B LEHRAKE.
. 11 .
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LoPM10 453+ 2%k —0.0133, X — 458 5 Lichter 2(2015) F] F 42 B 3k & S HE X+ PM10
WM RE(—0.019) 43 #kiE. WL . FEEHRAFY IS LRERE . S IRKARETE.
FH, —ANE BRI, PM25 WERNMAIHTRRANET K AERE. §T PM2.5 &
PM10 B8 5 #F AW 38 40 57 S8 Rt 4t A0 il DO 8 LI 28 48 R 2 R e i R
7 1 f& % (Anderson %, 2012; Janssen %, 2013) , M i < %t BR 51 4% Bk 32 90 1 47 i) 5% ) 5
Ko XERE E AR 75 G R RAR Y RBA BB RN KA LA 1T 8, A B i
R J3E 1 9l 2 of £ 7 8 R LS

xR2 BRI
(@D 2 3 4 (5 (6) (D) (8
InAQI —0.0157"" —0.0177"" —0.0171"" —0.0171"" —0.0207 """
€0.0064)  €0.0077)  (0.0074)  (0.0074)  (0.0074)
—0.0307"""
AQI_dummy (0.0102)
—0.0159**
InPM2.5 (0.0055)
—0.0133"
InPM10 (0.0060)
Playtime 0.01527** 0.0150""* 0.0150""* 0.0150""* 0.0150""* 0.0150""" 0.0151""" 0.0150*""
€0.0004)  €0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)  (0.0004)
Age 0.0380 0.0517 0.0476 0.0476 0.0488 0.0488 0.0457 0.0482
€0.0753)  €0.0771)  €0.0770)  €0.0770)  (0.0711)  (0.0710)  (0.0712)  €0.0722)
Age? —0.0006 —0.0009 —0.0009 —0.0009 —0.0011 —0.0011 —0.0011 —0.0011
(0.0014)  (0.0014)  (0.0014)  (0.0014)  (0.0013)  (0.0013)  (0.0013)  (0.0013)
De fender 0.0571 0.0608 0.0667 0.0667 0.0640 0.0649 0.0628 0.0327
€0.0825)  €0.0857)  (€0.0853)  (0.0853)  (0.0837) (0.0833) (0.0843)  (0.0870)
. 0.0327 0.0364 0.0400 0.0400 0.0476 0.0478 0.0463 0.0319
Mid fielder
(0.0506)  (0.0515)  (0.0517) (0.0517) (0.0533) (0.0532) (0.0538)  (0.0561)
Temperature —0.0035**"—0.0035 ***—0.0035 ***—0.0035 *** —0.0031** —0.0035 """ —0.0053 """
€0.0013)  €0.0013)  €0.0013)  (0.0013)  (0.0013)  (0.0013)  (0.0016)
_ 0.0017 0.0017 0.0017 0.0016 0.0013 0.0017  0.0036*
Dewpoint
(0.0014)  €0.0014)  €0.0014)  (0.0014)  (0.0014)  (0.0013)  (0.0017)
. —0.1134"" —0.1154"" —0.1154"" —0.1195"" —0.1054"" —0.1192"" —0.1789*""
Humidity
(0.0486)  (0.0469)  (0.0469)  (0.0467)  (0.0467)  (0.0463)  (0.0559)
Speed —0.0011 —0.0011 —0.0011 —0.0012* —0.0012 —0.0015** —0.0012
€0.0007)  €0.0007)  €0.0007)  €0.0007)  (0.0007)  (0.0007)  (0.0008)
Home team 0.0736""" 0.0736""" 0.0734""" 0.0736""" 0.0746""" 0.0723*""
- €0.0071)  €0.0071)  €0.0072)  (0.0072)  (0.0072)  €0.0076)
RE N Y Y Y Y Y Y Y
b= N N N Y Y Y Y Y
BRBA N N N Y Y Y Y Y
BRBA X FE 2 N N N N Y Y Y Y
N 8 981 8 362 8 362 8 362 8 362 8 362 8 302 7 692

HESHNRARBAET AR, " p<C 0.1, " p<C 0,05, " p<C 0,01, R3I.FK4LMERS @,

M A AR B AT IR BB AR AT e R . 3K 5 B3I [E] (Playtime) B, B
MR Z x5 EWEREZ 8. KR NER (Age) RAFRRT- 7 (Age2) IR X%
HREARERW. XARERTHEIERRFERLET 1937 2%, F¥EN 27 2 &kt

@ PM2.5 B R 4 B0k ) (fine particulate matter) , PM2.5 2] PM10 [a] 5945 I % 75 0 # Uk 4 (coarse particulate mat-

ter)
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BER MEEREEMENR/N., BE (Temperature) 3 ER BAGERK B FE B E A,
X PR S R TR S ATL AR R K O A P IR BE o R K S T KIS Bl 89 S L R AIORS i
F1 XA W -1 (Hancock 25, 2007), M T ™ B 52 W 3R 5 69 38 3 i /1 (Gonzdlez Alonso %,
2008) , 3 JMER RAER KM B ERIK. BE (Humidiey) i ZREBENR. BRESHE
o) GG R B, (R RHETT 32 BH, R B 38 IR R G R 1 . 3235 (Home _ream) X 3R 5 AF 3R
TWEH R B IE (0.0736) , 3F AL7E 10 MK F EBE . X-E—NEMENER. BEA CE
W, 32355 00 Ak 19 32 5 BE (Nevill 55,1996) | L 38 3515 1 B4 26 (Moore Fl Brylinsky, 1995)
¥ M & (Pettersson-Lidbom F Priks, 2007) . #1825 DL B 45 ) 3C 4k B4 (Pollard , 1986)
B F BN R A RAELE.

(DB EREXNR AL RN F L.

L ¥%GmmER. HEIR, FHRNEFAFDTEFNERR. B, SKEREE
RN A EEZHMAR? R3IFBODOEREBEGOOESANRE T 0 EEHERE THEARMM T4
R BRI XY, 23R (InAQD fiH R &m B B 3% B oy & 8, K4 Xt i &+
A 2R, HEEE . 2R (nAQDMIT REUF A BE . XBEWE XM LK SMHE
RGN ER BAEER R B 2 . InPM2.5 F1 InPM 10 852 W78 FH S 0UAY I B 4518 .

ERR N R0 Bk T 8RB 8 RS ST F R B S, CIRlEt, 3 38R Ak 2> 7 il 4% B0
(Brown Jr %, 2002) , 538 )i 24 Hb 1199 M8 441 » BE 4% 1 L L 38 R B (Pollard %%, 2008) , 3% i E—
ERE FIE T ER IR B AN AR .. WX E BRI, 2 RS 5 55 A ST
MR LI EN L TR, S5 RS KI5 R BB 5 LRI S m gk .

*3 EEBRMHER

T8 2 (3) ) (5) (6
ER7] 5 ER7] % EX] i
0.0057  —0.0403"""
InAQI (0.0110) 0.0117)
0.00156  —0.0293"""
InPM2.5 (0.0085)  (0.0088)
0.0087  —0.0267"""
InPM10 (0.0098) (0.0099)
Playtime 0.0144°  0.0154"  0.0144""  0.0154*" _ 0.0146""*  0.0152"""
(0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0.0006)
Age —0.0702  0.1788" —0.0705 0.1737° —0.0502 0.1697"
(0.0812) (0.0933) (0.0818) (0.0933) (0.0803) (0.0949)
Age? 0.0010  —0.0034" 0.0010 —0.0033" 0.0006 —0.0032"
(0.0015) (0.0017) (0.0015) (0.0017) (0.0015) (0.0017)
De fonder 0.1255" —0.0082 0.1323" —0.0188  0.1302° —0.0547
(0.0689) (0.1505) (0.0706) (0.1522) (0.0706) (0.1603)
Mid fielder 0.1090"" —0.0150  0.1090"" —0.0163  0.1176"" —0.0425
(0.0467) (0.0950) (0.0469) (0.0962) (0.0473) (0.1043)
- 0.0011  —0.0066*  0.0011  —0.0067"""  —0.0000 —0.0092"""
emperature (0.0019) (0.0023) (0.0019) (0.0023) (0.0025) (0.0030)
Dewpoint —0.0030  0.0054"" —0.0030  0.0055"" —0.0024  0.0087"**
(0.0020) (0.0024) (0.0020) (0.0024) (0.0026) (0.0032)
Humidity 0.1003  —0.3019"**  0.0951  —0.2962**"  0.0560  —0.3877°""
(0.0720) (0.0749) (0.0723) (0.0750) (0.0895) (0.0953)

@ FEBABR R 7E LLBERT AP I b AR 15 4 A K i (Wolfson 1 Neave, 2004) , ¥ 3 & Bk 5 538 9 06 0 W1 2 AR A9 5
71 (Pollard % ,2008) ,
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BRI EEGRMHER

D &) 3 @ (5) (6
* %Y * %9 EX b4
Speed —0.,0002 —0.0040**" —0.0003 —0.0044 7" —0.0003 —0.0041""*
(0.0009) €0.0012) (0.0010) €0.0012) €0.0010) (0.0014)

RE Y Y Y Y Y Y
E-%2 Y Y Y Y Y Y
BRBA Y Y Y Y Y Y
BRA X FE % Y Y Y Y Y Y

N 4191 1171 4161 4141 3 841 3 851

2. SMREA LA MEMESR . TR, PEESRTAMITHESILR JFERG
KPS LA 55 8 O [ of SE B R FH BRBA T2 4 0 9 H B9 (B 4210 %5, 20060 . @ X S65M R
3 H R BRIA A A0 7 B FORS Tl 2R R BREEAR AR B A B BRI © X & . 78
MBS LR, PEATRANRARDETFL. WA, HHIMEAA LR EER R
T i 36 R A 2= AR B S 45 A R BUR B AP W B 22 57 7 Wl R R R T/

RABD FHQFE GO AIMEIR R THARKM IR, HRTA, =G H
XPAMBEE RO L BN R ESAR B E MR R ZE G RMPIEEY. FQ),
HOREOOERAR LR FHEANMITER. FMERASIRE AQL B2 PM2.5 ¥
FEFN PM10 ¥R BE 25 75 Je X A 1 BR 53 A% BR U B0R B2 W s BZ B 38 O 97, BLAG TF R B4 X (.
WL TR R . h T I, A R RBREAR B RIRRBOLE (&
14§ ,2006) AT LA G 4k S35 P A A BT M @ SR, o T oh B AR £ 3R B LA I H R 5 Hm
O MBS, oI R T S R SRR O P, AR BRHE b R BR A9 KR K
PR T ARG IR IR S MER 55 3 E A L3R R AR OK A BB AR = RS
Ptk AT

R4 MNESFIHAPFMER

[@D) 2 3 4) 5 (6)
I Z&+ I PN ot S i
—0.0163  —0.0277°*
lnAQI 0.0146)  (0.0096)
—0.0162  —0.0192"""
InPM2.5 0.0100)  (0.0072)
—0.0113  —0.0174"
InPM10 0.0119) (0.0081)
_ 0.0157°  0.0148** _ 0.0157°**  0.0148***  0.0154°"*  0.0148°""
Playtime
0.0008)  (0.0006)  (0.0008)  (0.0006)  (0.0007) (0.0006)
. —0.1873 _ 0.1889" —0.1784  0.1840° —0.2299  0.1992°
8¢ 016200 (0.0785)  (0.1622)  (0.0797)  (0.1804) (0.0828)
Aoes 0.0034  —0.0038"* 0.0033  —0.0037* 0.0041  —0.0039"*
£¢ (0.0030) (0.0015) (0.0030) (0.0015) (0.0033) (0.0015)

@ L BR B 4 “financefootball” i H & 45 T 2016 4 i H RERH R BBk B A FFHEAT B TOP20, R R 238 0S8, ht-
tp://sports.sina.com.cn/china/j/2016-10-04/doc-ifxwkzyh4217323.shtml,

@R B T BV 948 HL A AR5 1Y B ds i 68 1 R T Th 3k (oot ability) (25, 2015)

ORHTWHEMBELERRR, MATIFREZAZAMEEHREXEDENPE S KIF YR, http://sports.qq.
com/a/20160405/038144.html,

QEMPHHAE — AEE FTRFIHR I P 09 R A 2R BA SN E BT 2 5 b M 2 R s R 19 R AR R 2
A& +ERF K KM, http.//sports.qq.com/a/20160405/038144.html,
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ZR4 HNESELHRORWESR

M 2 3) ) (5) 6)
B A+ B A+ SN 7+
Do fond 0.2030 0.0656 0.2065 0.0637 0.1106 0.0412
efender 0.2065)  (0.1167)  (0.2046)  (0.1181)  (0.2038) (0.1247)
Mid fielder 0.1037 0.0433 0.1066 0.0409 0.0296 0.0287
0.1872)  (0.0752)  (0.1848)  (0.0762)  (0.1759) (0.0825)
Temperature —0.0048"°  —0.0033°  —0.0050"" _ —0.0034"*  —0.0068°"  —0.0052""
0,0023)  (0.0018)  (0.0022)  (0.0018)  (0.0028) (0.0022)
Dewpoint 0.0022 0.0018 0.0023 0.0019 0.0041 0.0038"
0.0025)  (0.0018)  (0.0024)  (0.0018)  (0.0031) (0.0023)
Humidity —0.0798  —0.1285**  —0.0822 —0.1260**  —0.1406  —0.1937"*"
0.0869)  (0.0598)  (0.0860)  (0.0596)  (0.1045) (0.0722)
Speed 0.0002 —0.0014  —0.0001  —0.0016" 0.0001 —0.0014
0.0012)  (0.0009)  (0.0012)  (0.0009)  (0.0013) (0.0010)
xE Y Y Y Y Y Y
xS Y Y Y Y Y Y
BREA Y Y Y Y Y Y
FRAX T H Y Y Y Y Y Y
N 2 755 5 607 2733 5 569 2 545 5 147

3. AR B MK 25, IR Csl Data IR K 3R BRI 28 5 TR L AIRT 4 =2,
£ SEM, %(2)%ﬂ%(S)Pﬁ%'ﬂdﬁiT*”Jﬁg(lnAQDXﬂﬂEJuEﬂ%JJ%ﬂ%U\%&Hﬁ
W, $RER,EHMERHNEEATHHER T, 5 DM BERZS KI5 5L M0, 8%t
KEEm., Hd .5 m AL —0.0223, 78 10% MKV B E; ﬁﬁﬂﬁfﬂlﬁl%ﬁw&r—o
0253, FE SUMK T EBE. ROFBWEFOREHF - EEETARSIBLRERT . AH
BB Z AW, Z5RFEH, InPM2.5 fl InPM10 X W4~ 28 & B3¢ 5 TORaT DBk 5 6
FRBRUR A 03 1 5701818 I T X BB A B

MIBZh2E AR A R ER LT, 5 TART 0 L 38 5 0 o T 0 8% R B AE T WU & £ 1L
Ferh iy B30 BE B B K F 5 & (Bangsbo %, 1991~Bangsbo,2014~xU‘Fh#‘} 2016) . AT, )5
TPRIRT T A7 0 B I FE 38 K, I 2R G0 i R RE ) 32 48 R 15 Y B W R B K, DA T 5% iy e
IR fE BRI . % AEM 5 Lichter 5 (2015) F] {18 ﬁﬂa@%ﬁh%ﬁﬁéﬁﬁlﬂ?ﬁ w3,

%£5 AAREBEENNESR

¢)) (2) (3) (4) (5 (6) (7) (8) )
BER B2 Hil g8 BR B2 i)z BI B i 8

—0.0223* —0.0253** —0.0175

nAQI (0.0126) (0.0114) (0.0190)
—0.0205** —0.0174** —0.0126
M2,
InPMz2.5 (0.0096)  (0.0081)  (0.0134)
InPM10 —0.0079 —0.0212" —0.0146

(0.0107)  (0.0090)  (0.0137)

Plavti 0.0144*** 0.0150*** 0.0169*** 0.0144*** 0.0150*** 0.0170*** 0.0143*** 0.0151*** 0.0166***
aytime

Y 0.0009) (0.0005)  €0.0013)  (0.0009)  (0.0005) (0.0013) (0.,0009)  (0.0006)  (0.0011)

Age —0.1132  0.0861  0.0447 —0,1186  0.0857  0.0513 —0.1313  0.0634  0.0590
0.1215)  (0.0968) (0.2558) (0.1214) (0.0971) (0.2577) (0.1249) (0.0978)  (0.2023)
0.0016 —0.0021 —0.0001 0.0017 —0.0021 —0.0002 0.0019 —0.0016 —0.0005
Age? (0.0021)  (0.0018)  (0.0050)  (0.0021) (0.0018) (0.0050)  (0.0022) (0.0019)  (0.0040)

. ; —0.0038 —0.0036"* —0.0025 —0.0040 —0.0038"* —0.0025 —0,0060"" —0,0053"" —0.0035
OMPETAUTE | (60025  (0.0017)  (0.0032)  (0.0024)  (0.0017)  (0.0032)  (0.0030)  (0.0022)  (0.0039)
0.0021 0.0006 0.0039 0.0023 0.0007 0.0038 0.0042 0.0024 0.0052

Dewpoint (0.0024)  (0.0020)  (0.0034)  (0.0024) (0.0019)  (0.0033) (0.0029) (0.0024)  (0.0040)
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ZRsS FRNERZMBER

(D (2) (3) (4) (5 ) (7 (8) (D
J=ht! :IEA R BT :IEA GRS B EuEd GRS
Fumidity —0.1595* —0.0771 —0.1484 —0.1637** —0.0760 —0.1430 —0.2183** —0.1413* —0.1945
(0.0818)  (0.0717)  (0.1160) (0.0811) (0.0711) (0.1162) (0.0975) (0.0838)  (0.1344)
Speed —0.0012 —0.0015 —0.0003 —0.0015 —0.0018 —0.0005 —0.0013 —0.0016 0.0000
(0.0010)  €0.0013)  (0.0013) (0.0010) (0.0014) (0.0012) (0.0011> (0.0015)  (0.0013)
e Y Y Y Y Y Y Y Y Y
BE Y Y Y Y Y Y Y Y Y
BRBA Y Y Y Y Y Y Y Y Y
BREA X % Y Y Y Y Y Y Y Y Y
N 3274 3 558 1530 3249 3535 1518 3022 3 267 1403
" ERS5RTR

FEE RSB YRAUEI T K AN SR, R EEE W ANTAE " EENEES Y
. MPAAMVARTS SR ERITESERBAEFYENRFE. AL AP EERES
BN 5 TET B B0 STAEPTAE T A KI5 Y AR TR RN . BR B 7 EE R R AR BR UK B A A
A 7= 2R, T b 3 U J5 30T A S R M T S0 R R A R T R

MREREY SR 4 B ERIRIR A MAERKEL,AQI & T 1%, 3R A AF BRI K
TR 0.021% ; PM2.5 WRER BT 120 A5 BRKECT R 0.016 % ; PM10 WRIER EF 1% .15
BRIREUT [ 0.013% . 5r THEAHIGY & B, 25 75 G 1 R FISY W 78 % 5 LU 38 2 g K, T e
FHNAEE; HEH AT L — ERE L 551ka S5 Y E BRI B 7 T8, BR47 5 449
AN 24 R 5 Y IR A (A X AR - BR B R 60 TR R AR R FE S R B (5 T BT BRI AT
B, mR IR A TAR . B THRERENH SN, AEFER G H & SR 3 3h #1L 8
L FR A L BTG 25 505 Y X BR B3 R A R i LA A A o AR SRS R ST S5 10 R TT 2

TERERERXM R LRSI RS RA MG RAT= AR E 0, HIF A GEH
WS P E 2RO K EKEZRWIRESRTGY. BRI, RS R EER A N R
AR A BB R 2= 375 G 19 SR TET 5% 0, 3t R e g b R BREE L & TR 1 R E

AR SCH I RBEAR IR IE B R TS RA A RREE R R AF R, EFT
B PN 26 23 RT3 Yo 5 01 A 7 SN B A DG SCHR B M B MR E S R AT &
FRB\UEERR., AXMHRESGEMNKINBRE TESERP RIS KT A
RS LA ANV R AR BB IR A B ENBOR R~ . B s R E HREAERK
RE FFT KPP E B TR, AT 25 & i AR =006 ) .

FESEH:

[LIBRER, Bl = RUEE S~ 3EE. UORT ZEmAREC R AT]. 285058, 2014, (8): 158—169.

L2l k, ke, B, . RO S ARl ] JbstEF Reg 24, 2018, (5).
134—139.

[31Z=mehk, MBS, X, PHEKERLEMERABEE RBERFEMRTLI] LRTEERE¥R,
2016, (3): 130—136.

41t ms. RERPRERED] BE 58, 2015, (1), 28—37,

(51t aily, BRELRE, thadide, & SMERATIH S HEPUL 2R EREPIFELT ] LR E K¥%4H. 2006,

(2): 159—161.

L6IKERE, ZMA%F « & WH AR TREN AR —FEARKMEEZFESHIM]. LR P EH
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W B 2 U AL, 2012,

L7, KIEHE, Kikik, & SRR IRTER PG 3R ma HL% - A A A TE R A0 i 3048 B0 i 52
ERFFELT ] W RFEF M CARBED » 2016, (1) 89—96.

[8]Adhvaryu A, Kala N, Nyshadham A. The light and the heat: Productivity co-benefits of energy-saving
technology[ R].World Bank Working Paper, 2015.

[9]Anderson J O, Thundiyil J G, Stolbach A. Clearing the air: A review of the effects of particulate matter
air pollution on human health[J]. Journal of Medical Toxicology, 2012, 8(2) :166—175.

[10]Archsmith J, Heyes A, Saberian S. Air quality and error quantity: Pollution and performance in a high-
skilled, quality-focused occupation[ R].SSRN Working Paper, 2016.

[11]Bangsbo J, Ngregaard L, Thorsoe F. Activity profile of competition soccer[ J]. Canadian Journal of Sport
Sciences, 1991, 16(2): 110—116.

[12]Bangsbho J. Physiological demands of football[J]. Sports Science Exchange, 2014, 27(125): 1—6.

[13]Brown T D Jr, Van Raalte ] L, Brewer B W, et al, World cup Soccer home advantage[ ]]. Journal of
Sport Behavior, 2002, 49(6) . 475—483.

[14]Chan C-C, Wu T-H. Effects of ambient ozone exposure on mail carriers’ peak expiratory flow rates[]].
Environmental Health Perspectives, 2005, 113(6). 735—738.

[15]Chang T, Zivin ] G, Gross T, et al. Particulate pollution and the productivity of pear packers[J]. Ameri-
can Economic Journal; Economic Policy, 2016a, 8(3): 141—169,

[16]Chang T, Zivin J G, Gross T, et al, The effect of pollution on worker productivity: Evidence from call-
center workers in China[ R].NBER Working Paper No.22328, 2016b,

[17]Currie J, Neidell M, Air pollution and infant health: What can we learn from california’s recent experi-
ence? [J]. Quarterly Journal of Economics, 2005, 120(3):1003—1030.

[18]Currie J, Davis L, Greenstone M, et al. Do housing prices reflect environmental health risks? Evidence
from more than 1600 toxic plant openings and closings[ R].NBER Working Paper No. 18700, 2013.

[19]Di Salvo V, Baron R, Tschan H, et al, Performance characteristics according to playing position in Elite
Soccer[J]. International Journal of Sports Medicine, 2007, 28(3): 222—227.

[20]Dockery D W. Health effects of particulate air pollution[J]. Annals of Epidemiology, 2009, 19(4): 257
—263.
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The Pain That People Cannot Breathe:
Effects of Air Pollution on Individual Productivity-Micro
Evidence from Chinese Professional Soccer Players

Wei Xiahai', Lin Tao?, Zhang Ning®, Liu Hongyou*

(1. Institute for Economic Development and Reform . Huagiao University, Xiamen 361021, China;
2.8chool of Economics, Nankai University, Tianjin 370001, China;
3.School of Economics, Jinan University, Guangzhou 510632, China ;4. School
of Physical Education & Sports Science , South China Normal University , Guangzhou 510631, China)

Abstract: Smog has shown negative effect on human physiological health and reaction
ability, thereby leading to the reduction in individual productivity. By using panel data of
professional soccer players in Chinese Super League matches from May 17, 2014 to July 9,
2016, this paper obtains air pollution indicators from the nearest air real-time monitoring
points, uses the number of passes through the games to describe individual productivity,
and investigates the productivity effect of air pollution on individuals’ productivity. It ar-
rives at the following conclusions: firstly, air pollution significantly decreases the number
of passes; in particular, an increase in air quality index (AQD by 1% leads to a reduction
in the number of passes by 0.021% , and an increase in PM2.5 and PM10 concentration by
1% leads to a decline in the number of passes by 0.016 % and 0.013% respectively; sec-
ondly, the negative effect of air pollution is stronger when players are playing away, yet
not significant in home games; and the negative effects of air pollution can weaken to some
extend by high-level soccer skills, that is to say, foreign players with better soccer skills
are rarely affected by air pollution, while for domestic players, the negative effects are
magnified; air pollution has different effects on positions (defender, midfielder, forward) ;
thirdly, because match schedules are determined ahead and are independent of the teams,
there is no player who actively avoids the game due to air conditions, and players who are
exposed to air pollution are thus considered as exogenous. Therefore the conclusions above
are robust and reliable. This paper not only enriches the domestic literature on the effect of
smog on productivity, but also provides a solid empirical basis for calling on the society
like governments to increase haze operations.

Key words: air pollution; productivity; professional soccer player; outdoor worker
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