S NRERE H AR AL T, i &l T A9 RSOk
UL R 2% R, E AR A0 P TR 2k
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T E TR 2024 45 8 J146 41 5 4

BT T HAR R LAY PM, WX A8 H A8 T 52 i Y 8O0 Ak 11

ﬁ‘ﬁ:’}i‘ﬂﬂl# }%ﬁ%?)}%]# i %2 g ﬂ)]g] g'J‘éIJZIA

[ E] HM KENERIREETIREN PM, W EE AL S5 B A H BTG (B R 2RO T PM, X 4
H BET 1) 2 SO0 RIS el Aot [ I Ste s il TR 4 PR 38 T3 4 mI P 1) B ek B (S 5 /0 ) TR 4 TR 22 sk it T I
5 R A LI 114 VR 2 PR 3 AR AR IR 1) ) 0 AT 38R 3 i, T T L o T L e R A LU VB 45 R ) 80 A
TR, ASGE A T AR AT PM, 8 HIET- 2R, s R EHR T 2016—2019 4F PM, H ¥ E <
G K HAERRANE T AB, SR FH I 52 0 B A XA S T HLAR & Zr BT PML, YR B XG4 H JERZAME T 2 5 R
TR 25 0 o B o 0 T L7 R 5% 5 SR PSR 51 4 bootstrap 7 A BAS X ] o IF5 ) SURIAS Y (3 v At 3617
fhig, R T HEAFERM PM, RS AR HAERSIMET AA7e M5, PM, R BE A THE 10 pg/m® , ABEAE H AR RE4ME
T-H800 0.94% (95% CI1:0.39% ~ 1.55% ) ; B 28 88 % BR 25 SR /R B 88 5 ABE H AEREAMET-ARA L (P=0.19) , UL ATk
T HAS RN Z R B RIR A s, (250 SCRINE R AL T PM, W B R FHE 10 pe/m’ , ABESRE H AR AME
T-HE90 0.24% (95%CI.0.01% ~047%) , &5 4 T HAREEANT, %M PM, IR & 55 R4 HIERINET-fAEM G, 7
J2 15 ARG AT LAAE T RS B PML R B ) AT H AR B AME T 1Y A 500

[XgR] PM,, THAZESER XE #HFZEE FERIMET PIHERZENE bootstrap

[hESHEE] RI195.1 [ cEktRiEmE] A DOI  10.11783/j.issn.1002-3674.2024.04.010

Using Instrumental Approach to Estimate the Effect of PM,, Concentrations
on Daily Deaths

Zhu Guiming, Yan Haosen, Wang Tong,et al( College of Public Health and Management, Binzhou Medical University, Yantai
264000)

[ Abstract] Objective
exposure of air pollution and daily deaths. However, the generally available population data only contain a small number of

Many environmental epidemiological studies have shown the associations between short—term

measured confounding factors, which is faced with the problem that a large number of unobserved confounding factors are not
included in the model, resulting in biased estimates. The instrumental variable method can solve the problem of estimating the
effects caused by unobserved confounders. In this paper, We used the instrumental variable method to estimate the effects of
PM,; on daily mortality. Methods
deaths in a Chinese city from 2016 to 2019. We used boundary layer height and wind speed as instrumental variables to estimate

We collected daily PM,; concentrations, meteorological data, and nonaccidental daily

the effects of PM,; on nonaccidental daily mortality. Negative exposure control was used to test the hypothesis of instrumental
variables. Meanwhile time series bootstrap method was used to estimate confidence interval. We compared the results of the
generalized additive model and instrumental variable method. Results The instrumental variable method showed that PM, ; was
significantly related to daily deaths. For every 10 wg/m’ increase of PM,, concentrations, the nonaccidental daily deaths
increased by 0.94% (95% CI. 0.39% ~ 1.55% ). Negative exposure control results showed no correlation between negative
exposure and nonaccidental deaths( P=0.19) , indicated that the aforementioned instrumental variable model was not affected by
unmeasured and uncontrolled confounders. The traditional generalized additive model estimated that for every 10 wg/m’ increase
in PM,; concentrations, the nonaccidental deaths would increase by 0.24% (95% CI: 0.01% ~ 0.47% ). Conclusion The
instrumental variable method estimated that PM, ; concentrations were significantly correlated with the nonaccidental daily deaths.
Boundary layer height and wind speed can be used as instrumental variables to estimate the effects of PM, concentrations on
nonaccidental deaths.

[ Key words] PM,,; Instrumental variable method; Wind speed; Boundary layer height; Nonaccidental death; Negative

exposure control; Bootstrap
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R TR AR B A E VR 4 e, TR 78 B I e i R v A
Stz VRO R S (18 = S R S /v N 2
B0 FH T8 B 2R SR I 328 8 1 A T S R e [
WgE > ARk, Schwartz 45 A7 ji F T HL AR &
PAbTH RS PM, R B 5 AR H AR AME T 2k
RO el T B2 v B KGR R R SR s A S TR AR
it HAME AR 5 0 DR SR A A Oy A 25 <0
GLiy Sk, RO AT 7 AR 4 Hh L T 2016—2019
SRR ORI T RAR S Al PM, Wk BEX 4 H AR R
ANFET By 2SN, R FH B [8] 7 51) #4) bootstrap 7 7%
(bootstrapping of time series, tsboot) A 1550 {E 1Y
B

ARIFNF &

L. BERLRCRIR

(1) JFERIET- Wk 2016 45 1 A 1 H % 2019 4F 12
H 31 H R 21 Ji BAE R S 1 58 Rk R I8 % 11
TR dl LR IC RS E B RS, B H AT %L
Fie PR 328 (ICD-10) IRATE K J i i A 743 28,
T AT T 89 432 JE B AME T (ICD - 10 4
s AOO-R99)

(2) P s S s ar g < 1Dz b IX R H 25 <
HEMEIZORE, 258 305 Y $idii ok H world air quality index
(http://www.wagi.info/cn/) , il 4§ PM, , 5575 4L P 1)
ERG ST

(3) A5 Wa DA« [R) 92 DX /<0 4 W DM B o
T b E ARG B = IR 55 M (http . //data. cma.
/), APBRAUFEH PR A¥ITREESE,
H 5 R 4

2. THARRL

Bl 1 Ron T HARR L PSR Hoh Z %R T
HASR IV X N, Y NEER, C KR X 5 Y ZI#Y
RAEA CEIEA Al W IR 22 AR IR 24 ) . T
ARG 7 W = 2R AR E

Ol 7 MBI . Z BT C

QXIRMEMR 2 5 X AKX,

QHAMPE 455 X FI CF,Z 5 v gy,

B 1 T HAR LR
(1) — B2k M AR v T 2 AR Al
T HAS AT H W B/ N 3 i (two—
stage least—squares, 2SLS) , B E 255 X M4k ) Y Z 6]
FHEMXR,
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S—BrBe g, A SR B Ry T B AR & [l 15
GIHT BTN R R R BIR AR R ARG SR A
EAM LI HAFST -

X=o,+a,Z+P (1)

a, =E[X1Z]  Bi4hm THARR 2 F B8 X i
B, B X P S TRZ B R ASH LB

S BB A TS — B Bl E A 2 5 R
2 DR AN DG 14 1 S0 Tt A 1 0 5 1) T B4 e
KA LAV AE, BILAZS RAE B Y NN R B X
FRHHE E] X1Z] 2 A28 BT R/N el .

Y=B,+B,E[ X|Z] +& (2)

T E(Ze)= 0,415 Z /& s ookk, W T 2 AR s fhi1
- _(ZD)7ZY_

=22 7x (Z’X)"2'Y (3)

(2) fliit s S5 4 xt HIE T 52 e 1) T R AR i
i YA T ORTER ] ¢ RES—ANIRTT ARETEREE A
N a THEBTES R I BRI Y, R AE S — N5 o
AR R WA E(Y, ) /E(Y ),
B IE RS R T LA B Al .
log[ E(Y,*™") ] =6,+ab,+®P, (4)
Ao YA T RERAERT ) ¢ PR ER T a WIGHEZS R, 6, FI
60, MR B I RPR @, Fon 45 S 10 A H A 7]
HZ . BRAERESEIN & Pr A pTR 22 B 2R, 75 000, i H [l )5
BONPREE B SRR Ik S 6, A A
It B2, BRI P AR AR PR, Banfg —1742
W Z, Bl — 1 RIEJFH Z Rid A S Y
R B4 Z A2 T HAR & FI A, afARRIT .
A, =75+, (5)
(5) 2, m, FORFRER ALY HAB R, JF B2 25 R
At 5 B8 A A P R 2R HOX eI R ST
TR A G, 3 P oA T HA i g HEA A 15, B
ZHiE A5 YOG, B T HRAS R sk 7 PR,
E(Z®,)=0, & ZH Z Mz, B,

E(AlZ)=a, E(AlZ))=a’ (6)
PRHA
log[ E(Y"") ] =E(0,+0,a+®D 1Z=2Z,)=
6,+0,a+E( D) (7)
Al

log[ E(Y,"%) ] =E(0,+0,a'+® 1Z=2,) =
0,+60,a’+E(D,) (8)

PRI A 3]

log[ E(Y, ") ]-log[ E(Y,”*)]=6,(a-a") (9)
PRI, WA Z AR a 89 TV, AT LAE 3645 6, B9
T, 3R LB X R, i HAS 32 A UL DN 2% (%) 5% 1), i
P THAR SR,

(3) THAR R e

T EAR R By AT SR S R T EL AR A A AL
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PRI T BAR B B B EE ) Tai'" % A AT
R b2 s Aoh A Y s HE O TS5 e,
BACFAERTE Y, G5 Y A P8
BRI BAEH TR e —E AT, R X
PM, O AT B AR R s>

FETEELT W) L 5 G W i HIOR Bk AR KRR L
W i PR EER  AE I FYZ I i T A AT (AR 4 N
SRFEIRA , I RIR A = R A2 Ty & B, B
A2 5 FE (the height of the planetary boundary layer,
PBLH) , H: 252 Wi 15 YL W) 1) ok 88 0 K s b i e
PBLH F 2 5¢ & 375 YL W 4™ WOR# B 1 A7 2l zs Adk
L B, AT R TS e B AR R R K B
TG G 0 3 B 1, BRARS Pk B2, DR, SR
HEBONH S Gk B2 152 55 PBLH B L, BIVAH [R] Y
Jry &8 HE Ak, M AR AR vk B R, i B2 ek
L7190 ] PBLH FI PM, , B9 BE 2 ARG C 2 (r
=-0.28,P<0.01), WK 2, H4iZTH PM, ik E KT
GB3095-2012¢ ¥ 58 25 S s A ) H I AR 1Y)
FRAE (75 pg/m®) i, PBLH () °F ¥ {H K (533.34 =

300

500 1000 1500
DR EE (m)

T E TR 2024 45 8 J146 41 5 4

223.71) m, K F X 4~ BR{E A, PBLH ¥ ¥ {E A
(631.41+219.96) m, PBLH 3= %37 i1 35 19 X I 5%
el , F i k3 207 A U HAR I (8] ) P e e | 18
Z JEy MDA LR, 2 KI5 RV AR i 0 A
PBLH [ o 52 Wi 45 505 Ye AR Ak A, 3 A2 132 gy ad
BAKAHE S HE T A K, Wik, PBLH & T2
R — BRI

Bt B A, JR HHE L i 25 S5 Yt 2o K
SRR R B R s 505 Y U 1 5 i Bt 2 XU )
W/ NTTHG R, S 2 ANER o ey ) XU s 2 il 75 e 0 7
LA I, 78 PBLH LU R 2 S = AR R &
T FBAR R BE 1 IR A 5 XU AT PML, | ¢ 5
MK KA (r=-038,P<0.01), WK 2, HHixmh
PM,  FYVE R T GB3095-2012( ¥ 48525 A i F A 1)
TP bR BRAELE -2 XGH D (1.94£0.82) m/s,
IR TF XA BRAE Y B, S8 XU Sk (2.91+1.13) m/s,,
B T b AN KGN R T BB AR BE T 11 52 ) P
R, A2 S5 YA BE S W R | PR XU g
R —AHAE A T HAR

3001

2001 8 vt

PM, , (ng/m®)

JA 3 (m/s)

2 2016—2019 4E IR B Hh R T L R = B S PM, IR S R

iR

1L S—BrBemnlis

1T PBLH 1 X i A] i Fif 2= 7 A1 1 A2 4k, 4n
Bl 3 B, AN EE i m I s 2 S5 4 )
PM, VR, T DATE 56 — B B |1 A v, S 3d o ) SCAR I
71 ( generalized additive model, GAM ) 2= [ 1 B A1 B
AR GAM AT Bl & AE S 8 inl )3, 4b # R
AR BRI 2 R AR e )5 B A 2 AR RS R AR
B3 AT SR G IR B 5 PM, s YR BE B AE 2 [l 15
5 TR BE ARSI BsF (] 1) 1 SRR SR ol B ] | 2 s 34
R,

A LY R B A AR TR A5 | A AR dE AT E] 2R
FF 2% M2 T 24 K 1) PML, VR B AL

PM, ~s(t)+ns(date,df=13) +dow+e  (10)

Hrr ns(date,df=13) AR A 1y 13 B TE] B S8
Zc, IRy B B 5w MR RLBR 22 3 A OGOk ik
BV AR BRI [ R R 13, B e i e )
WM dow N RLINTE 25, B 7EAE il
N IE] Y 0 i s s ARSI AR 2%, B AR RS IR 1Y 52
Wil 5 5% 25 e (EI PML, s W B2 BRI A 78 4k ) 5 ) i 3 3=
WHIRETCC . R AF TR 5k 22 R ik 22
THAS AR — BB mlA

1 T X3 A PBLH X PM,  #¢ B A4 5% 1 A — 2 S
RMERY, JF HLAT REAFZEAR AR ) I Bl T
£ 4% [a] FE PR 88 ( radial basis function, RBF) A4 3 £ () 1
[f1 )9 ( support vector regression, SVR) i i X 3 Fl
PBLH fiftF¢ I — 20 R 22 (78 Ak, AR R S 1] 2 ml )5
4 A\ PBLH FIXUE ™ A4 — UG X, %A E X F
N PM, R IERIIER
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0
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e (1)
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§
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=
m
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FiF 1]

30 R KGHE B2 R EE A H SR T K I R] A f s

2. S FrEeEA

DILA M X 1 0 5 5%, FHl quasi —Poisson 4 i 1Y
GAM KA B I, seoMx IR EAMET A
BB 21 A ] SR Rl 3 s, QSRS 25 B
a3, AT BE 2 B B A A [ 2070 R I 7 A AR
AT A Bk 30 AR R F AR O, A IE 2R AR L
I ) f At B P B H AR B AN PE T A B 3o B 3 A
RGN

log[ E(Y1Z) ] ~X+ns(date ,df=30) +e

3. B EPAL T

bootstrap ¥5iE F FHELUH S S50 X
Ak ARG A AR 7 i T s ) 50 B
I AASBAHA , R, 2R ) bootstrap X 2 B AT X [H] 4k
T, 7E i bootstrap Y54k T[] 51 9 5% 1 A5 X 1]
A RS B) 7 810 1R DG A [R]85, T tsboot 77 72 26 4l
FE I AR M ER ) SR B (block ) T IR BAANREAS | REWS IR B7
JEH I A AROCAE ., R SR B [R] 5 9 A AR ARG (H2 H
AHE R BT R TEA T 1ER )5 7T LA 2 AN T, I8 A B —
AR BE B B REAR 43 R TS X R 4 A I
AN T IX 8] 2Z (8] VR IR ST Y 5 Je %X 21X ]
5 bootstrap ™ e Al TS HUE A X 1], AR 51 i R] 5
B K tsboot PREUM TR SR B A5 X A

4. FIPEZR R X IR

TreJe 2R FH B 22 38 o B9 0% (negative exposure
control, NEC) JiiF T. H.AF & (1) A Rt AR 24 I R 11
ARG ST, YR EIRS: U B, 7] LRI 45 R &
A I B EEAE R S e R AFAEAR T RIR % U i T A,
PRI DS I £ B 1 & BsF R) 7 J A ) A AS 7T gkt

(11)

HZHimF = A sm, iR X, KERLSR Y, Z
J& W X, 5 Y, SRS N ARG (R AN R A A
BRI EoRIE IR U i Bl 6 T ¢ WWariqE
— &R X, «~U—Y,) B4 X, 57 ER
ST, AN 4 FR

®<®

* X, I ¢ IR Y, KR ¢ SR C B AIR S
W% U ARNEEREFE X, AR Y, RGN R
B4 S AMEREA R T
gl R P T4 2 A 5 /9 TV (PBLH XU
AL (E X B SR g A B, DRI, SR A7 7 o T
FLARS IR IR 284 X T RS 4 H AT 304
A O TEBA AR 5 B ARSI IR A E LT A E
X' RO 7 T B AT 3
T H PM, MR B % 25 W0 R 2 IR A7 AR AR e A A 5
PR, AR PR T R A S 565 2 Ry T HAS 4l
A X VRN FATER TR _EREE 5 Be e, kbt
FETZJE 55 2 KA IV A {E X %24 B AL ESMET-
M 2 75 00 5, DT 290 A ASE AR 2 5 7 7 A I HL A5
MRS, BRI .
log[ E(Y1Z) ] ~X+X'+ns(date ,df=30)+e (12)
A R 8 (RRA 3.6.2) 47 T A1 M ge 1404, 4
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mgev LA FEER  d ] e1071 BT X
R ] AR £ boot AL IE1T tsboot 3HT, 24 P<
0.05 B, A BHA G2 XL,

& R

1. PM,, SR ER MR R A HET-HEN

2016—2019 AFiZ Mg 44 N H 39236 J7, H
KJAERANET: 66 N, BFFEITBEEE 1461 K| K5 PM,
H 499 5y 144.82 we/m®, 3 GB3095-2012( 3
Beas R i b R ) L 1Y F- X vk BE DU 9 b o R
(150 pg/m®) A2 -5 B A 539.51m , -2 K
H2.00m/s, HEWLE L,

R 1 2016—2019 FiZ TG R HIET: PM, ik
[LBEZEEN

[ER R IR

min Py Pso Prs max

it xts

HAEBAMET- A 66.43+15.19
PM, s(pg/m*)

21.00 56.50 64.00 74.00 155.00
144.82+45.96 11.00 116.00 145.00 170.50 353.00
BAZEE (m)  539.51+£224.68 97.38 374.85 508.73 663.01 1693.76
W (C)
U (m/s) 2.00+0.87 0.30 1.40 190 2.40 7.30
2. RAT5YY) PM, s H P390 5 R B ZE R 11
Spearman FH ¢t
PM, ; H P35k B2 5 00 0 5723 v B R XL ) 22
UG, A 56 R 8050 - 0.26 (P<0.01) . —0.28 (P<
0.01) f1-0.38( P<0.01) , i3 2, KRAI5YH PM,,
SR GERNBGRIOCH, R TS5 - 5%
DR 2R [RIAAAE 1 AT () BRALRRAE , R n G IR R 2
FERATT G N A R e () B 2 T AR
F2 Y PM,, BT SIRIE SR EEN

14.12+10.97 -13.50 3.70 15.50 24.20 33.20

Spearman H 5534
L TR 2R R PMys
(C) (m) (m/s) (pg/m?)
WEE(T) 1.00
TR)ZEE (m) 0.35 1.00
K (m/s) -0.02 0.45 1.00
PM, s(pg/m*) -0.26 -0.28 -0.38 1.00

3. THASEDAGTH Y PM, WX AREHIERE
HMIET I S RN

RE R WL RN B R AT R R T
PM, 51k 35.20% , BRI IR B0 S , i TV il
i SVR AE G ILA B X 7T DL AR B 22.76% (1 PM, 58
KA, IV SIREMHXERECN-0.04,

S BEEE R TV A X 5 RS H S
TREME, REEAFIT¥E L (P=001),15H
PM, ; HEHue BE A TH S 10 pe/m®, ABE H AR 4
TF- 380 0.94% (95%CI1:0.39% ~1.55% ) , W35 3.

T E TR 2024 45 8 J146 41 5 4

B 2 S 0 BEE Rz i b T R AR 5 2 R IV
LA X 5 Y RARBEHAET- LXK (P=0.19), L3
3, BB A AR EARIEGRIAIRA N RS 58 T HA
{14 PR SR AR v

4. N HEGE GAM A1 H ¥ PM, | e 5 X A BE
HAEEAMET By 230

JT 5E5 1 GAM MEes, AL L) GAM Ak
THH ¥ PM, s BEXT ARE H BB AMET 12BN, DA
JE LB G /R 75 B R R R ALY SR B SO [ AR i,
ORI H P20 B X AR RSN IE T 5 M) R i e
df=3 1EN H IS0 | D™ 38 dr=30 1E
SHETIEIAY [ B, A58 GAM fiti% i PM, H F
PR ER T 10 pg/m’, AREAE HAEZAMSE T3
0.24% (95%CI:0.01% ~0.47%) , VEIL3 3,

3 RFEBLAEHS H R PM, , A FHRIE TS 10 pg/m’
MBS H AR IMET AR S

RR 95%CI
(%) (%)

THAS R (IV) 0.94

DIRES

<0.01 0.39~1.55

THASEE+IMERBA R (IVFENEC)  0.94  <0.01 0.39~1.55

I SCATHNAE A (GAM) 0.24 0.04 0.01~0.47

Wit

KT RIS RIETIR 7347 7] A7 5] PBLH FlX
5 PM, MR 1) 2 A O, AHOC R B0 501 - 0.28 Al
-0.38 Wi & T HAS s OCHk PRI, 2T THAZEER
Hef AR 3, BY T H AR 8 ARl i R X ORsg i Y, Ik
TRIERG MR AT 2= 058, PBLH F XU R
Wit PM, MR HAEBAMET A, AN A AR il
FCH R HAE RSN = A sg i 1A T B AR
PIAE X 2 v A A BRAS , D e T AR R A HEAD
PR, T T HAR G Ao PRl 5 e 5
TRZR (IR ) VEMI 00T, AL T A B AE X 5
FRCARARRE TG (r=-0.04) . BT RIS
P AR — 2 PR B R BR HBET G 56
2 KT HARRIAE X VENBAERZE A LR —
BBl 5 A Gt 8 L (P=0.19) , & A AR
HHAEHNERANEZES S T HERUASHE X 546
HAET A PR AR R b Sl T B AR B A 7 P %

5 GAM 1% T PM,  H 24 B A 7 55
10 pg/m’ , ABERE HAERAMET- 5 0.24% (95% CI .
0.01% ~0.47%) ., 1ELATE PM, %F 4 H 5E T A9 5 i BF
FEHT, Chen" ™ S5 4x [ 272 ANk iy A7 4 [ 2 Hr f
7R PM, M B R THE 10 wg/m® TSI AR 4ME
T-HYIE AN 0.22% (95% CI:0.15% ~0.28% ) , 34! 4
N meta AT 78 o R R O, PM, 15 e 5 B E
BAMET R R R, pURFHLIX PM,  H -2k B 5
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T 10 pg/m’ & HAEREAMETZHE N 0.43% (95% CI ;
0.32%~0.55%) . AW 1V AhiHzh PM, H 3
W BT 10 png/m’, AR H AR A E T 1
0.94% (95%CI:0.39% ~ 1.55% ) , & & T GAM ffii+1y
SN E 0.24% . Schwartz'®' 4 BF 5% 0 2 75 IV 4l 1
PM,, B THH 10 pg/m?Xf & H AR BAMNE T AN (E N
1.54% (95% CI: 1.12% ~ 1.97%) , % % &% T 15 5 1)
GAM 451 0.98% (95% CI:0.75 ~ 1.22% ) Flili bRk
FRE R A 18 0.75% (95% CI:0.35% ~ 1.15% ) 5 ¢
iIE, Bae' 7 HEALERH IV Al O, X ABESET RN
Srprd & R A IV Al O, &N 1ppb, AEE AN E
TF&A% 0.37% (95%CI:-0.61% ~0.14% ) ,{H &, Je Lk
PEBIRI Y O, WREERS N 1ppb 545 H AR EAME T #Y R
B EVE(P=0.34) ; 1R L8 R (AR v ) R AR T 1
{H.(15ppb) £/~ O, 1 ppb, & H AL ZEAMET-F
£ 0.43%, & T B EH & F T, % H9E Z AL T2 B AR
0.02% , 1M IV At THE 53 5124 - 1. 05% F1-0. 10%, ]
TR AR A THE, L E R LS
AT REARA, T3 e HE B ANE T 1 R

PIAE R ER M FE AL 45 Schwartz' ™! B BIFFE A6 At 3
SRCE AT X (A0 208 1 B[] e 4 SRk B AR SGPE . H
tsboot Al 11 2 £ & 5 X 0], 45 3 B /R 95% CI H
(0.39% ~1.55% ) , fdi 58 bootstrap HEAT X [A] 4k 1145
IR 95%CI M (0.40% ~1.51%) . A T4 boot-
strap 7% , tsboot 1 FT A5 1) B DX (B FE AR ], o] L& 3]
TR Z2 W B[R] 50 18 [ AR DG, T R 2 AR A 28 A 11
B PRIEDR

T HAR R H AT 7E 32 i 45 41
RANR AP AW 2, e B R 2 His st it
SIMTI SR T AT RIA A ARG 5 1 T2 AR i 25 1l
B AR T HLAR B B S an T HLAR 7 2 5 5t U
TR 2% PR 2R HA R DG i st T 1) TR 2 PR 2R Rl
it PRI Ok 0 — 2 A5 H A AE DG, DRI i 2% 2%
AR e 55 O TR 2% DR 2R T 18 A D P R 5
AR TS R R 18] AR 1, X — 8 2 75 A7 2 M L
WERAAG S S ANE sl TR 28 IR E SR R A, o
BB IS UG T A bR, JCTk B H H H O A Ak 11
A THES RIS, 2 AT D T BAR 4 B 45 2R
VEMAEG T D AG TS R A 25 4h 7T

& % x W
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