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Abstract: The frequent occurrence of extreme climate disasters in recent years has caused serious impacts on the food
production systems of various countries around the world, and the impact of climate change on the resilience of food
production is one of the issues that needs to be further focused on. Thus, this study purposes to reveal the impact mechanism
of climate changes on food production resilience based on the panel data of 31 provinces of China from 2000 to 2020, and
since analyzing the relationship between climate change and food production. The results show that: first, changes in climate

factors, including increases in cumulative temperature and deficit or excess in precipitation, had an inhibitory effect on the
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resilience of food production. Second, crop diversity played an important moderating role in this relationship, as evidenced
by the fact that the increased crop diversity mitigated the negative effect of increased temperature on food production
resilience, but the moderating role in the impacts of rainfall on production resilience was not as pronounced. Third,
classification regression of major cereal crops showed that the increase in accumulated temperature had a greater impact on
the production resilience of cereal crops and a non-significant effect on the production resilience of bean crops and potato
crops, while precipitation deficit or excess had a greater impact on the production resilience of cereal and bean crops and a
non-significant effect on the production resilience of potato crops. Precipitation difference analyses indicated that
precipitation deficit had a greater negative impact on food production resilience, the impact of excess rainfall on the
resilience of food production was less pronounced and excess precipitation mitigated the adverse effects of high temperatures.
Furthermore, this study indicates that climate change had a negative impact on both main food-producing areas and non-
main food-producing areas; however, the moderating role played by crop diversity was stronger in the non-major grand-
producing areas than in major grand-producing areas. With a view to ensure the security of food production, capacity to
monitor climate hazards should be upgraded to strengthen the adaptive resilience to climate change, and the degree of crop
diversification in different food-producing areas should be selected according to the climatic conditions and soil
characteristics to give full play to the regional advantages, different food-producing regions should adopt different safeguard
measures , and policy favoring and financial investment in the main food-producing regions should be strengthened to provide

a reliable guarantee for food security.

Key Words: climate change; cumulative temperature ; precipitation; food production resilience ; crop diversification
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MK AT EER AR o B2 BRI HIK 2 FEWEY AR Z IR R T SRR IO =&, Rl e ik d
By B (AnFFAE (255055 ) KA T BE B ED ™ H 25T, BRI 2 25 5) i b 37 | b 55 9¢ 3 | BT
1T ZRTREG | A ARy, 2 TR ISR A 2 ] 42 I FOh I 3R A AR ML D 3R AE g s T
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YRR AT KA KU PR I 6 6 A (] e | AT MR B A =

P A B vp AR SR TR A A R R IE [0 2R, BB AR 5T AT RE T T ARV BOR 5 [E A
Al FER Bt e 25 T e bR B A P PR R B 5 . A FHAILBRUR 3 0 AR £ A 7 AT SB35 Tl B2, 52
AT A AE BRI ) R LA B AR Z5 A0 I BEE AN AR ROHEE , AOlb 2548 & AR 7284k, T it IR A 57 3
TSN B SRR 00, S ECR AP BRI R, A R i AL AL IS T i Al Mol A T RO R R
PRSI AN 3 PTREAT LAR U, AR R 3R T AT LA_E AP DB B A G (H e R I i 2
TR RO R PR AL S T o5 E T AR G A (PRI DL, 7 T i B 08 5 Ry o Sl 5 AR
AP R e M e A A e MR ol A [ AL, A I A FH R T RE TG ik A e S A A AT
J1, HEEE SRR &, VFZ HIX 2 2R BT 980/ A AT FH A , DA T BR i 17 XA B 2 7 P 1) 52
Wil o 553 S BRI BN AR T LR HARZE D AT BEHI S5 1AM Ml B TR A = B RS2

F2 HAEMDFPER

Table2 Benchmark regression results

o FERL 1 Modell R 2 Model2

Model EVEEN 4 bz 22 EVEEN bR 22
Regression coefficient Standard error Regression coefficient Standard error

AD -0.0149** 0.0063 -0.0165*** 0.0063

IRD| -0.0136*** 0.0035 -0.0128 *** 0.0035

Irrigation 0.0169 0.0227

Fertilizer 0.0032 0.0202

Labour -0.0029 0.0160

Tractors -0.0366 *** 0.0127

Investment 0.0287 *** 0.0105

H B Constant term 1.1607 *** 0.0832 1.2716*** 0.1640

Yt 48 Bt Control variable AEIA gIA

I i) [ 5 5% S Time fixed effect £l

HiLIX [ 52 508 Area fixed effect bl

WL {E %L Number of observations 651 651

R*{H R*value 0.2090 0.2337

woaox ok x PRIFIR 19 5% 10 Y S5 K 3 2% 10 ) s [ 51 5 298 1 0 X 11 5 2980 1 49 28 42 )

3.3 Rt
3.3.1 AR iR

828 T A ) 570 A, AR R R A B A UL A R SR 5 A T A, o 38t U A I S 0 N A
[P USGHE— 2 AT, 5 MR 3 SRR 5 PR SZ YRR B 3 5] AR AR i, RIVER IR RN R R
TIHRB A X R A 1, % BB BEHE IR ( Trrigation ) AV AHLMUE SN J) ( Tractors ) X /S8 i
ELHEAE TR R A = P 0 A R B8 5 5 A R IR 11 AR S Rl ALK 3h 70 28 8, DT A5 21
A Z L P T S F AT R 8B, o HR A WSS SRR | BIZEARIARY 3 ORISR 5 3k ah 5 A At
AR AT BRI 4 FIALRL 6, AN SE SRR N R T AT RECh B, o 5, IR R & =
B./ (B, —B,) | o & B, BT LLA] 4 B35t U A8 ot 50 W A% 00 A B8 B S EUAE THEL ) P RE MR/, R B0 5 51
L2 3, FURAFETRN A AE sl R ARG KT 1, 2B F A ORI A% 12 5 A e 15 (4 T BE AR /DN | AT DASEARHEBR A 11
b L DR g U A o B TR R 0 T BE
3.3.2 W RS R A

P o i B AR M B A P I ( Resilience ) R4S/ NEIE 1 920 A PIMESORN A B, #F— 22540 h
Ty, EURTE WA BT Oy i PR EAE IR TR T 1 WO B M BUE S 1R R
PN T 1, WA A BAEIE, BUEH 0, #F—20 A Probit ALY HEAT 014 43 Hr , LSS IE S, 8 pyAa ek
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RSG5 RANZ 4 PR, B 7 SR B TR AR R A D7k A I ST R i o DX [ A5 A
T ] 20 LA B A o o) 78 8 R ], A0 i B A i BRI 1) 2R BB 59 YK P I 25 O 17, SR W R
TR TR A I R R T R T R B 4 X (ETE 19 B9/ b 235 O 9, SR I R 5 400 s T ed
ZAMTRE AP IERIE R, 28 Ll 1Ru 545 ie BoA TR e, A (X & 22 = e B 2 35 1 7wl

AR

®3 BREERIR

Table3 Omitted variable bias

A 3 Model3 A 4 Modeld HAR 5 Model5 B 6 Model6
A WA RE bRifERE WA RE pRfERE M RE PRfERE EIEES PR 22
Model Regression Standard Regression Standard Regression Standard Regression Standard
coefficient error coefficient error coefficient error coefficient error

AD -0.0149 ** 0.0063 -0.0167 *** 0.0063 -0.0157 " 0.0063 -0.0165 """ 0.0063
IRD| -0.0136 """ 0.0035 -0.0135 """ 0.0035 -0.0130 """ 0.0035 -0.0128 *** 0.0035
Irrigation Tractors A5IA AEIA gIA gIA
b s 2 ) )

LFE i RHIA BIA REIA BIA
Other control variables
LI ES
Variation coefficient
AD 9.28 20.63
IRDI 135 64

w ok ok kb ok SPIERIR 1% 5% (10% Y S 25K 5 25 [l U5 e sk [l (36 5 2507 F b, DX 1) 5 28007 3 2 45

x4 FHEBETEEEFE

Table4 Replacement of dependent variable’s measurement method

AL 7 Model 7 AL 7 Model 7

A EIEER brifEis 22 Ay MYEFS ¢ FrifELR 22
Model Regression Standard Model Regression Standard

coefficient error coefficient error
AD -0.3943 " 0.1731 Investment 0.3457 0.2941
IRD| -0.3060 """ 0.0989 H BT Constant term 5.1958 3.9696
Irrigation 0.6887 0.6278 i X R Area fixed effect Pl
Fertilizer 0.4407 0.5509 i) 1 72 L Time fixed effect il
Labour -0.5157 0.4358 WLI{E %L Number of observations 651
Tractors -0.5902 * 0.3482 Pseudo R*{H Pseudo R? value 0.1383

o ox ok x SPFRIR 19 (5% 10 Y S ARG 4% 10 U] e[ 51 R 298 1 0 X 11 R 298 1 49 8 42 )

333 B mea

G AR A T SO A 1) A TR OB Sy A A DG AR sV Ay S A8 A 1) A i DR OB AT 1 DA
UE T80 R R AR ity A% E 5 it R0 R it o T 3 TR — 2R 370 Xl 8 {15 X P 4 A i A i o4 W
FA v e e, AR A T AR i R KB ( DSD ) B AR ( WSD ) i, At e YRUH R TR R £ ( HSD ) i i
P ARy, TR RBCh B I /N T D AR A H R a0 AR 158 5 E o0 B0 R BRI e KBk B R
W KT D5 AF A H RN 0 A 1055 95 A 40 AR JOBCEVAN , R R Ak H IR (B K F D7 4R 48 H TRLEE /A5 11
5595 HAMER RECE N, BIELE RN 5 FiR, R 8 FoR B DR AT B A 458, TR REE
5% MK i 2 Rt UEBHRE RN 5 B A TR AR = fIE 3 K SR R EUEE 1% 1 7KF T i 38 Rt , 3R
FRAF TG A= B RR  WER B RIRE I 20 TR B A = B s g RN B 5 28 BATh AR T 45
S AR A R A P B S G B ) R (H R TR 5 A5 R TR 3 22 R B A P I R R IR A AR 22 S
ARCWAE G SR he T it — 2 A TR RN 22 50 Mt

http ; //www.ecologica.cn



6946 xR 44 %

x5 BHRROBETE

Table 5 Replacement of core explanatory variables

Y 8 Model 8 A 8 Model 8

A MPEPRS ¢ FrifELR 2 Rl MYEES ¢ FrifELR 22
Model Regression Standard Model Regression Standard

coefficient error coefficient error
DSD -0.0007 ** 0.0003 Investment 0.0269 *** 0.0039
WSD 0.0014 0.0009 H BT Constant term 1.0883 """ 0.1366
HSD -0.0009 *** 0.0002 Hb DX [E] 5E BUVE Area fixed effect Pl
Trrigation -0.0048 0.0212 Fisf ) [&1 22 %508, Time fixed effect il
Fertilizer 0.0359 * 0.0191 WL %L Number of observations 651
Labour -0.0098 0.0159 R*{ R? value 0.1685
Tractors -0.0330 *** 0.0126

DSD: T2 KL Drought days; WSD : #IME KEL Wet days; HSD: =il KL High temperature days; # # = % = # 435I5RIR 1% 5% 10% 1) 8.3
IR 5 2% [0 U5 e ] 176 5 255007 A X T 20 i 22 2 47

3.4 VR ZARTER IO

B S TS BIVEY) Z AR A TN A R (R 6) o B 9 FORTESLME RN TN A T /R 2 AR
LA A B SR AR SRR [ A5 2R 36 6 SR, AR R A s )98 B 26 3 (L
XA A P B A SRRSO R R 2 O B, VR 2 e A5 BRI 9 S LI AR KA 5% (0K P 35 D IE, B
VEMI AR DA A, R IS5 1 BUE BT AR A = vk 9 S e 2, (B H2a 7, [EARY) 2R
SR 4R B X HE I 58 IR BOR 2 6 H2b RAFRIGGIE,, Ul H2 SR RS R1800E, 1B 2R
REA IR e I XM A = (8 oy DR A 7= 28 4, AR 2R S B 2 LR B0 (83, T REAT LI
RN =7 AR 4 [ R PR S AU AR S g A PTI98 20% 1 AT $E T
MEAEY ™ B ARSI T UL VR 22 A% 2 i e 7 3 FC P 670 TS 00 S AR XS 1) ) — D T,
B AU SR T AR B A5 IR, AR T /R R 3 R A S, S 80 1™ 5 A BILH 2 [ AT, 3k 26 PR R 1)
55 1 REMEBORAEA AT E MK 7 T AR

Ro6 EMBHMERETRMER

Table 6 Regulatory effects of crop diversity
FE# 9 Model 9

7 9 Model 9

A IR PriffiR 22 A EPEES 3 Bt iR 22
Model Regression Standard Model Regression Standard
coefficient error coefficient error
AD -0.0151** 0.0062 Tractors -0.0387 *** 0.0125
IRDI -0.0131 *** 0.0035 Investment 0.0192* 0.0105
SID 0.11427** 0.0280 H B Constant term 1.2728 *** 0.1617
SIDXAD 0.0121*" 0.0053 Fisf 1] 1 52 2587 Time fixed effect i
SIDXIRD| -0.0259 0.0199 i X R Area fixed effect il
Irrigation 0.0095 0.0226 NI AE L Number of observations 651
Fertilizer 0.0017 0.0199 R* R? value 0.2651
Labour -0.0033 0.0158

ook xoxx SPRIERIR 1% 5% (109 18 kK- ;2% 11 U v e ) [T 20 17 1 < 1 5 20 349 0 4% )

3.5 EEURBEEMZES

A TP EE AR U A2 A 38 B RE T AN ), ARAS AL R RE A I i & 2R . O T — 2D IR5E R
AR TR A P BV R AO0, , BN TR MR E AV AN o o ) EL2E (R =R B EAEY), 2wl kAT
B M 2AHNL ISR (R 7) o T W, e ]l DX (] 7 2550157 A0S 18] 18] 5 38007 AR I A At A2 ] 72
FRER b A0 R B B AE 109 B B35 HEKF EXT A WA 7= B0 BA A T %) S M 2R A 7
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PPN RIVE IR R, BRI D HE ) 4 X TR 19 19 825 K B XA W2 7= w0 B M VR T, 78 10%
A8 R B G2 A P R AR 0 R A R A = R R A I, RR BT XS e
MR, A PURAS IR, /N RS SR, 2 A RAEBUR A B M X, 5 2 50 A B IR I ] R € AR
KAAER, AR T2 SRECOLEERZ IR, Z2EMEESEBIR b T35 A8 ) 8008, 525 o G261k
Pranok = G AR B b R AR AROE M, 7R B R S SR BEAS I W HEAT O A 1 P RUHAL 2R BRACISG
gy, H G RAEW B R A — B K ik REAS S 4 s L 33 rh 7K 3 SR 20, TR 54 10 1 PR AR XS
T B A AN Eh B 35 A A T SRS BRI S 3t T 4% B 7R AU b THIN RE A% P A — s R RE A R
o RN T A s 2 XA IR LU R G A 3 BAT S g s LR XA AR s i N T 2R AR, )
REA LA N AAAS T A, 2R3 e 7 28 S 2 IR o SR i AR ORI Qi , L 2R AR R
3 A 5 2 BT 7 UL 2 HYRZ R, AT JEAE O AR 28 I SR L3 | SRE AR P 1 3 vb 0K 23 R 0
M RAEY) 1 B ZEFIAR RS540 B SR /K BE 7, AT AR A7 78 2 /K - bR R AR KRR & TE TR AT
REAS A W 3 P AR 73 SR 23, HAT TS A4 iR 5 RE T, PRI et v X S A A = B Pk S i o AN A

R7T TERFEWSEDMEFLER

Table 7 Classification regressions for major food crops

B Cereals 2K Beans 22 Potatoes

TEH A EVEES 4 PRz 2 EVEES A4 FrifiR 2 EVEEN bRt 22
Type of crop Regression Standard Regression Standard Regression Standard

coefficient error coefficient error coefficient error
AD -0.0114* 0.0062 -0.0158 0.0155 -0.0191 0.0405
IRD| -0.0099 *** 0.0035 -0.0147* 0.0087 -0.0082 0.0227
Irrigation 0.0174 0.0225 0.1036 * 0.0559 -0.1788 0.1458
Fertilizer -0.0067 0.0200 -0.0544 0.0498 0.2769 ** 0.1299
Labour -0.0191 0.0159 0.0409 0.0395 -0.1744* 0.1030
Tractors -0.0065 0.0126 -0.0186 0.0314 -0.0832 0.0817
Investment 0.0091 0.0104 0.0055 0.0260 -0.0141 0.0677
W B Constant term 1.2185*** 0.1625 0.5630 0.4043 3.0252*** 1.0543
s 8] [ 32 3400 Time fixed effect o
i X [ E ROV Area fixed effect 25781
WM %L Number of observations 651 651 651
R*{H R? value 0.1420 0.1202 0.0572

w ok ow ko xSRI 1% (5% 10% R S AR 4% 1m0 U] e i ] 298 1 0 X 11 2980 7 247 2 47 )

3.6 [EW2ZERDHr

PE— A [X 4358 T WP 1 2 7= 0k R R ), o o8 4 DA R A N ot F B IS B b A T 2R I (6 8) . R 8 ik
N TERERN T AR A AR AR B R B B AR R A, AR AR A AR R B
I B B AR B B R E A E sE A X R B A D T BE S BT R AR E AR K
RESEREEEY W, TR S RIS s e R B AR, Ok, TRE S S8t
H AR+ 3R 0l 2L R - A AE Ty, AR, 5 2 X R AR G RN KRR A T K K A A ) R R
PR, AL BRI 2 XA B A P e AR X /N, B AR SRR RN AT BB 5 | A i i K v R VB %2
TR EH b, (X S A L XORN 25 e R, IeAh, 38 B2 B R A B TR IR VB T 1 7K
Ay RN AT EL . BRI, B A2 Xo 3 ] R £ A 7= 4 s i TG PR 5 SR B A K R A B
VR A e FIATE A B S A VD S R R X1 5 [, i AR B e 4

PP BTN A 22 (R M DX g TR R 12 s i A/ D | SRR PR R B I ek 22 T DA (G 70 K AR s L
RAEFHEHOKIMZE LI, o IX B 1 22875 1 58 /K o0 & 5, 76 S IR AU AR e A £ 48
HERBUR S K R R E KA T . SRR A S5 R R K Rl 78 & (AZERE M 2 L IX, K
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87> 22 AR AR e o R KA TR sl AT A HE S 7 R Y T ORES 3 ok O IR, A5 4 TR )
A R IR T A

VERI ZREPERITT E TR 2250 . K 8 W, VEM 22 RE AL (S RE 22 i o R 5 408 Ay DX gyl o TR 2 7
WITERI AR, NI R AR SRS I F AR R T RERY | 1B 75 25 I8 DX a3 2 e s A A
R EU P R SR A B

*8 BWMERSW
Table 8 Analysis of precipitation variability

ST EREE ST rRuEA
_ Precipitation deficit Excessive precipitation
PRI A " —— ” S " S " .
Tobe of precintation EURRE RS2 ENRM GERE FARE bR BARE bR
Regression Standard Regression Standard Regression Standard Regression Standard
coefficient error coefficient error coefficient error coefficient error

AD -0.0322 """ 0.0107 -0.0273 ** 0.0106 0.0085 0.0085 0.0076 0.0084
IRD| -0.0326 """ 0.0059 -0.0311 " 0.0059 0.0004 0.0045 -0.0004 0.0045
SID 0.1107 *** 0.0381 0.0660 0.0594
SIDxAD 0.0146 " 0.0082 0.0115 0.0085
SIDX|RD| -0.0449 0.0317 0.0330 0.0253
Irrigation -0.0094 0.0352 -0.0120 0.0356 0.0351 0.0349 0.0311 0.0346
Fertilizer -0.0030 0.0340 -0.0050 0.0334 -0.0028 0.0261 0.0029 0.0260
Labour 0.0093 0.0245 0.0081 0.0240 -0.0389 * 0.0230 -0.0478 ** 0.0235
Tractors -0.0182 0.0229 -0.0220 0.0226 -0.0331"" 0.0165 —-0.0360 *" 0.0165
Investment 0.0227 0.0160 0.0127 0.0160 0.0021 0.0174 -0.0083 0.0177
B0 Constant term 1.4896 *** 0.2739 1.4371 " 0.2723 1.1438 *** 0.2233 1.2102 """ 0.2269
P ) ] 2 20K 7

s 2y
Time fixed effect il
i IXC 461 7 A500E

s 2
Area fixed effect il
URIUIILE:
MRER , 339 339 312 312
Number of observations
R*A R* value 0.2855 0.3178 0.3409 0.3632

s ko x SPIRIR 1% 5% 109 119 5835 KT 5 45 [l I3 vl bk (] [76 7 3550z R DX [ 2550 1o 457 4 4536

3.7 X 2= A

LI BRI AL R N 2 B AR A = Tk MR 2R 2 B 55 X AR R A P A3
filt b TS XS o R 327 XS AR 327 X, gk — 2D PRI U AL AR AN (] XSmOk £ A 7 ) 1 52 il LA
LA Z RN R R 22 50 . o AR F2= IO SRS VT TR (LR DU Vo T b 75 bR 2Bl R
LRI ANE I WIS VA i e K 5 8

9 W, R R T8 B A X R 327 AR B AR 7 IV 19 09 B3P 1 BAT S w2 4F
SRR AR T 7 DO A P IR A8 R O TR, (RS B0 3 5 2 B RO 3 A O MR B 7 X AR e T4
LT AL (IR TR, NSl AR IX 3 2 TR B AL T e DX, i 0 O A 1k A 52
W JEAN IS o B3 T s T 48 B 4 X (B AR R B 7 DR B2 7 BV TE 5% 1 35 1K1 B AT Sl 52
AR BRI A = RIPEALE 19 1 835 MK P HA TR 820

VEMZ AR AT AR IAEA R XA B 1 2250, R 9 Bom AP R AT 15 7 S 2B 1 55
T RS AR R ) S SN L R R A R O TR I AR R S DR R A 7 B R R
14 F2 2800 AR R 3 B, B S A 2 REE RO S IR B 190 9 /K-F B 235  0E R WIVEY) 2481 35
559 1 ARARE 1 XBUR R B A PR I . MR = XA R IR A B3 . rTRER RN . —
7 T R 7 DX A AN AR 1S S SR E R R AR, e M, w] g A LR
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W o M R R A A A SZ B DR, BVREHEA T VR 2 R AU, o 58 20 1) AN [R) s 4 7
KGe b ARALA . I3 — 7T, AN TR BV AN [ BRSE PR R AR A RE 5 FEAE Y 0 DXL AR I, 38 5 2 AR A
Py i A S BRI S SRR RIS FAE W RO IX o X DRI T AR A AN ) M X T M e 2 VR DD
R R T X B — VR o BEAKA . AR A R AR I 2R 327 X A A A2 B 52 0 At 2t DX AR 19 14
TCIETRAMIERE G T 25 BT, IR A A4 20 DX AP AR T 2 2 7 XA 2R O AT R G b U2 Ak
A ZAIN T SRR R AR I, 5 R I RS A VR i o LA B G 7 3 A% A A Y
BiE,

x99 WMXERHSW

Table 9 Analysis of regional differences

HEF X M F 7 X
R P X e Major grain-producing region Non-major grain-producing region
Type of grain- FUARH bRk FARE bR WARK beER2E  MARK bk
producing region Regression Standard Regression Standard Regression Standard Regression Standard
coefficient error coefficient error coefficient error coefficient error
AD -0.0146 0.0091 -0.0067 0.0090 -0.0227 """ 0.0085 -0.0217 *** 0.0083
IRDI -0.0132***  0.0044 -0.0120 """ 0.0043 -0.0116 " 0.0052 -0.0115*" 0.0052
SID 0.1697 ** 0.0684 0.0261 0.0475
SIDXAD -0.0140 0.0128 0.0232"** 0.0078
SIDXIRD| -0.0114 0.0240 -0.0374 0.0302
Irrigation 0.0422 0.0292 0.0112 0.0291 0.0023 0.0340 0.0022 0.0334
Fertilizer -0.0053 0.0302 0.0116 0.0297 0.0082 0.0257 0.0116 0.0255
Labour 0.0096 0.0207 0.0146 0.0201 0.0013 0.0231 -0.0077 0.0229
Tractors 0.0026 0.0194 0.0141 0.0191 -0.0531 """ 0.0171 -0.0503 *** 0.0170
Investment 0.0088 0.0204 -0.0278 0.0212 0.0190 0.0136 0.0050 0.0140
B A0 Constant term 0.7137***  0.2660 0.6572**  0.2577 1.5440 *** 0.2058 1.5578 *** 0.2035
] 7] 58 5N
it e i
X [ 5 B
Z&r(]:d f]xz&fffrit ﬁ‘ﬁ?’]
0 %
ﬁ:ﬁgiﬁff observations 273 273 378 378
R*MH R* value 0.4636 0.5116 0.2438 0.2796

ook xoxx SPRIIERIR 1% 5% 109 B8 WK 5 2% 1 U v ] 181G 20 07 1 X 18 5 20 349 0 4%

4 Zit5R=

4.1 FEZER

WS AT 1A AR A R B A P R A VR FHAIL Al T R RO B 3 AT T VR 2 AR A S AR
XA B A B T A YRR RS T 31 M I TRAREE X L T T SRR g . FEASIS N
Je, AR 1R S BUR A b DL R R Y 7 S i, AR A T B B A R E A BDBRTE 1%
(1 8 K BSR4 B s s B AR 1% 10 B E MoK Equmsgm T4 4, Hak, #EEfE
V) ZRE PR A AR A AR B A P B B e A R 2 TR VR R, 0SS TR B A I Y
Bl SZ A, {E BT VR PR B A P B R 5 ORI I &, 55 = % R AR o S A 25 R R R
TR PR ) SR A K W RS BRSNS B R TR | SR ) SR TR I AR,
ERNEYRE AN I B TR 22 5 AT e I R TR 7 B0 TR A A M A 7 ) R M A T R N e R T A 2%
fiff re R AN R SZ ] 5 S — 255 43 XSO, BRI X R A 7 DR B AR = 0 7 A 1) 97 ] 5 il e R, R
BB R E A IRV E AN B, B 7 3 sl f 0 AR 327 ORER R & 3™ XA 1 ) 2,
VEY) Z AR VR FAK BRI RO S i R £ A8 7= i s A b, e AR A 3 7 IR #5004 9 dsc i, e
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DL S50 TR AR A IR 2 2 B I BUR AR

S — BT AR AR X R A PR A P R T, PT LA SR ERCL T 5 it - 5 Ak 1 X S A AR AR I BE T, N5 S
W IR T4 22 48, 4R TG0 FE R TR A BUEE 1, S it & BURRE XS T e AY SR % Wl $fE SR B g
FARAME AR FEVEY) AP R T S AR K B 5 B A T T RRAF AT, B v A AR 7 13 N 1 AT
KHeS . 638 HARK FE PR R i s SRk s it @215, A8 K Rt HEBT RSG5 B KUBH VAR 9 55 | 2 =i Ak
H AR AE T o SR AT S AR A I E 72 WX A AR A AR 1 2B P A SR R i 28 4 S T XS
A5 AK BT R PR 2R 7 e A BR K, FRATT T B B T Rl & i | DASE IR (2 22 2 R ] RR 2 R SR 1) B R

5 R EY 2R A AR E R A i AR P T MR, — D T N VR R BB R A e
PS5 AR AN TR b DX P A A5 P RN 05 A DR b ) A BV E ) S R EA T Al . B B OLAOL A Sl
TNRATHTE B 3 i ER AR A S A & 4 00 RAEY s b, B8 s VR 4 %) P14 28 1k 19 3 7 1k e
Khed, A S EY - s AR AR e e, D) — 7 VR 2 R EOORAE B e AR A M Y R ke
BN TP VER (XTI RR S 000 A 981 VR FH AN BH S 2 I 0 ) 7 X6 A5 2 A 14 1 0 22 A T B o) R o 1
[ &SIV ERiEict=N

= N TRVRR B A 7 DX S50 MR A AR DX I M 122 4 s S 7, SR BBUAS TR) P PR Bt it . AR = X T R
I B AR RGNS, 2 AR N 6 F B R AR B L R HEE, H, xR & 3=
X BUR AR 5F S A A A B WS & 327 X A A = PN, ol A5 SR LA 5 T8 « 385w R
BB XS AR AR B i i 1 E RO A R | ARl A 7 ke A TR A T T, 4R R AR B AR T 1Y R B g
J1o ISR BHIFHL X R 6 357 XA S RE, AL e iR HE R B AR R BEEOR 1 Bl RO = A kA
FPLKFEST o I IR BORRL 5 S 8 AR SRy, DL AR SRR 7 M i A& S T S (R B, AT DA B AR
TR TR G BE ST, NI & e R nT S O, [RIR , toFh ZE E A A M X AR B 2
2 R AR B GO R AR E
4.3 JRBRYERAFIT R

A ANV ZFEPE R AR i, 430 T AR AT TR A 7 W) M 2 i AL 8 ) SEUEAS 3 A5 T
A —E LB E IR TS AT IR AEAE — S8 SR BRI - 20— (I T b X AT 50 AT, AR N % JE T b X |
BB XA TR AT R T IR B A = RGN, 55 = AU I8 T AR & A7 &R
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