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Abstract

Technological progress has brought inexhaustible impetus to the
development of human civilization, but it also has a certain impact on
labor employment. Industrial robots are the progress of emerging
technologies in the era of artificial intelligence and important support
equipment mentioned in the strategy of manufacturing power. In recent
years, industrial robots have been widely used in our country, and the
installation quantity and total quantity have ranked first in the world for
many consecutive years. While providing an important grip for the
transformation and upgrading of the manufacturing industry, it also
affects the labor employment in the manufacturing industry. This paper
studies this effect.

Firstly, relevant literatures on industrial robots, manufacturing
employment and the impact of technological progress on employment are
reviewed, and the mechanism of the impact of industrial robots on
manufacturing employment is analyzed based on relevant theories.
Secondly, through the relevant data of international robot federation, the
application status and industry development status of Chinese industrial
robot are analyzed, and then the manufacturing industry employment
situation is analyzed. Finally, the empirical analysis is based on the
provincial panel data of 30 provinces from 2010 to 2019. The dual fixed

effect model is used to empirically study the impact of the application of
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industrial robots on manufacturing employment, and the endogenous
problem is dealt with by 1v-2sls method.

The following conclusions are drawn: First, the impact of industrial
robots on employment has both substitution effect and creation effect,
which includes productivity improvement and job creation. Second,
industrial robots are mainly applied in the automobile industry and
electronic and electrical industry in our country. Our industrial robots
industry has problems such as lack of core technology accumulation,
weak supporting ability and insufficient reserves of talents. Thirdly,
manufacturing employment in our country is mainly concentrated in the
east coastal provinces, which is reflected in the personnel composition of
the skilled labor force increasing year by year. Fourthly, it is found in the
empirical study that the creation effect generated by the application of
industrial robots in China is greater than the substitution effect. The total
effect is to promote employment, which is reflected in the increase of one
industrial robot per thousand people and the increase of 1.72% of labor
employment in the manufacturing industry. Then, the robustness test of
the empirical results is conducted from the two aspects of removing part
of samples and selecting different time intervals. The reliability of the
conclusion is verified. Based on the heterogeneity analysis of the east,
middle, west and northeast regions, it is found that industrial robots have

the largest promoting effect on employment in the northeast region,
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followed by the western region and the eastern region. In the central
region, industrial robots have a negative effect on employment.
According to the conclusions, the following policy suggestions are
put forward: to improve the application level of industrial robots and give
full play to the effect of job creation; Accelerate technology research and
development to achieve a better integration of human and machine;
Cultivate highly skilled personnel vigorously and establish orientation
training mechanism; We will improve the social security system and

prudently address the impact of employment substitution.

Keywords: Industrial robot; Manufacturing industry; Employment;

Substitution effect; Creation effect
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91 HAthfilig b 7r 52 24 3CH T3 R AR R A E &
27 BRZjHE L 41 el

42 JEF B gAY

43 g DU B 4E 12

AR SCAE SR 73 Hr A A B2 B P ARG 30 N HVR X 2010-2019 £E 1
AR . FEEEERYE b, A O TS A R8s Yk B E BrbLas AN
(TFR) 5 &N AT &8 fr gl Bk T CREST gt EE) - (F
ETkgeiteEs) 55 SRR NAREERET (PESTHEE) .

5.3 SCIF%R

5.3.1 fik St

WA _ESCHTR T A SO DR RS R L s NiBIEE, K 5.2 8
2010-2019 #8734 10 LAl NI IE TSR LU P EEIL B, AR
A LA NBEE IR, 2 E 727K i 2010 8T AT 0.26 &
BEINE 2019 FMEET AT 4. 82 &, AT WMV AL A A FE (12 FH £E 1 30 1) R
WK WA KE, Hf R TLI5. LAt TINS5 R
RACR, XX 4y (113G LR KT DA

5.2 MAEHTUNBABER (§/TAN)

bx Ir WL W7 WM TRt I &H

2010 0.25 0.66 0.65 0.37 0.29 0.95 035 026 0.26
2011  0.36 0.90 0.87 0.54 040 1.28 046 036 0.37
2012 0.51 1.15 1.15 0.70  0.62 1.58 0.58 047 0.50
2013 0.55 1.82 1.09 0.74  0.80 2.59 049 0.61 0.61
2014 0.82 3.00 1.65 1.04 1.33 4.20 0.73 079 0091
2015 1.13 4.39 2.37 143  2.09 6.29 1.09 1.09 132
2016 148 6.05 3.21 1.76 ~ 3.08 9.05 1.57 149 1.80
2017  2.06 8.83 5.09 246  4.63 14.00 238 238  2.61
2018  2.77 12.50 7.16 3.86 481 2025 352 323 3.6l
2019 347 16.94 1028 560 6.73  28.07 433 441 482

ARSI ) e AT -
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L, =a,+a,ER, +a,popu , + ok, +a,gdp .,
+a,fdi, +aim, +a.ex, + ¢,

U ER MDA ALAS NBIE L popu FZon NV k RN AL & gdp
FORMIDX A BUE: fdi FOREFREERT: in M ex 3l FRoRst DA . N
FESKUE A3 B SPE S5 IR, Won A SR BAR RO S 3, RN RIA S TR
5.3 Fim.

5.3 FEBIRHBELR T

variable N mean sd min max
ER 300 1.680 2.910 0.0100 28.07
InL 300 4.490 1.070 1.960 6.930
Inpopu 300 8.200 0.740 6.330 9.430
Ink 300 9.440 0.820 6.920 10.99
Inim 300 14.45 1.660 9.670 17.63
Inex 300 14.66 1.580 10.28 17.98
Infdi 300 6.500 1.380 3.160 9.880
Ingdp 300 9.750 0.860 7.210 11.59

5.3.2 E ML R

FEREAT BIVA 34T 1T, S8 2% B A A 0 [l A B o B 0 gk AT i i, 18
PR A 30 3 5 0 22 A 6 R B A A [ s 2 AR R A S BB LSRR . 25
statal6 JPFEAT4E R /R, Hausman Kr3{E M 75. 28, Py 0.000, [KhAL
P [ S8 RN AR AT 4087, S SR AT REAFAE I [B) 25082, ofr DL 3644 e ) XX
[8] 52 RS AY

FEHEUE RN, AR SCHE 82 TV AR AV23E B (ER) X il bk A %k (1nL) 1
M, EERRBER AR, KBRS, BRI
MR R EEZE SRR, R BRI NSBB8 — R bR,
AR LA AR [ o 2 A R, B R B3, BARRIN ER
BRI — AN AL, B — T 5730 i — & DAL AR, R E did b
ol N ETE 2. 54%; BN N R, m N EECExo idl aolk A
A I IE e B R AR, X SO LA, A MR,
ER of il b oM R s e A T B, BRI ER SRR — N fr, il sl
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BN 2. 16%; 55 =/ MEALRINAGEALE RIS R 57 5 A0 il il
WA —E IE R E I AR, R H ER XL 520 R8O 2. 14%;
VORI RN 1 RE BRI 3R, 32 EVARONS ) 3 b sl b th B X 2 R AR R s, gk
— B ILE SR TAME Y o [ I N iE A R S BRI T TSR B, 45 R R &
GEIT TSR X Wik = AERRAR A, AEIX AR BR o )3 b il (1 52 SR E0h
2. I8 HARAE 16T Z VEACH TRIFEZE . S8 MER T SO 1 AP 511
B, 28 R S [ A0 RSB0 3 I 1) 3 b 0 b AT 5 /N B ) A7 T B2 ML 45 SR AN
B RJAHDMER RN T A SR A R N e B, AR R A R B R T
MEALES A SO IR 2. 22%, [FIFERDUNIE FfesbfE A HEAE R R %, Bl L
PATLS N18 ISE FH AEA6F 38 FRT t) 3 bmgl  F) 2 i o 1) 3 R K AR, S AR T
Ntk .

F 5.4 FHAERIFER

(1 () 3) “) (5) (6) (7
InL InL InL InL InL InL InL
ER 0.0254™* 0.0216™" 0.0214™" 0.0219™" 0.0218™" 0.0218™ 0.0222"*
(0.0040)  (0.0040) (0.0040)  (0.0039) (0.0039) (0.0040) (0.0039)
Inpopu 0.9988"*  0.8198™  0.7878™  0.6915" 0.6960" 0.4192
(0.2895)  (0.3044) (0.2985)  (0.3017) (0.3139)  (0.3378)
Ink 0.0617 0.0488 0.0341 0.0343 -0.0200
(0.0337)  (0.0333)  (0.0341) (0.0342)  (0.0425)
Inim 0.0978™*  0.0730" 0.0731" 0.0627
(0.0289)  (0.0318) (0.0319)  (0.0320)
Inex 0.0542 0.0544 0.0483
(0.0295)  (0.0297)  (0.0296)
Infdi -0.0020 -0.0121
(0.0369)  (0.0369)
Ingdp 0.2469"
(0.1161)

Ccons 43182 38418  -2.9258  -3.9297  -34317  -3.4607  -2.7176

(0.0219)  (2.3653)  (2.4073) (2.3786) (2.3831)  (2.4490) (2.4572)
Mk kil ) kil el el kil kil
i ] kil ) kil el el kil kil

N 300 300 300 300 300 300 300
R? 0.5738 0.5925 0.5978 0.6149 0.6199 0.6199 0.6266

e *L R ERORAE 10%, 5% 1% KR E MK LR, 55 AR TR ER.
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5.3.3 AL

ETFR TS RE R, AT G ) 222 PR AT AE N AE VR I R, B AR AR
BHREHURZTAEMRR R, FEA A R IR EA A, — RS
AR, [P R SRR P TR N RRIABIR, IR
BB B BRI, PR S o AR ST AR AR 1] A O[] 72 257 A6
P R b T DR R I A £ ) R, (ELASE IR o A A i PSR A, B
HLES B 2o ol A2 82, (RN a5 3 g sl th 2 R iy fiallo o Tk L
AN RRRAE, B NBUE SRR , AT 2 BT 33
I e b LRI/ S ¥ A WNN ] 2 (e gl o N 2 W AR 3 A
TP LA N AR o X DA B 21 0 B A0 PR e, A SOHg Sl SR TR A&
VERREAEAT BORT AN T, RS RR R AR A A 1 R T

£ T RATRIEFE L ZORMEBIN G, — = SRIEITExR, —R_RESN/E
BEMK . BETASWITIR R, LR — W0 Tk b NS IE R A
SRR ) T RAR B AT J5 SRS AR TR AS B 2 B 20 Lt AT R
L E T HAR R KA Rk, I s = A, R AR 55 THRAR R L
SO ESUI . AR IR RN 5.5 fron, FEAR UK, Kleibergen—Paap r
k LM SEHFEMME 10. 151, £ Ve S Z VA MR R, Hik THAZREA
FEAEATT AR AR 7295 T RAZEA Y, Kleibergen—Paap rk Wald F Giit &
R 9 6605. 325, KT Stock&Yogo §5 T AL EAE 10%85: 2 1 /K-F LIl FHH 16.
38, 59 THARAGI Il ASCRMIZHTE B i ER febrfEon TR R,
SRR A AR X, R TR R, B T R AR R A AR I R
7]

5.5 TAZERRER

for e 4 For g6 H o g 45
AN R ) A 56 10.151 Chi-sq(1)P-val=0.0014
(Kleibergen-Paap rk LM statistic)
§5 T HAZ B4 6605.325 10%maximal IV size:16.38
(Kleibergen-Paap rk Wald F statistic)
T R AR A B 0.000 Equation exactly identified

(hansen J statistic)
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FERR R A T 7 1 _F R Bk T R 1K /& BT Bue /b —3fefilivh (2SLS), [aliA
SRR 5.6 frose AN AR, TVl N2 R i3 oL iR s 5
KOy 2. 08%, AHBCTILAERIAMISE RIS A TR, HERMREE. AR MIAERA
EIERE, PR gl RAe Ty 1A B S A E RN A5 R 2 BRI R L
A AR, RE R A% DR AR i ER (1RSI 28 BB HE [0l A AT P ReAG, 1
SEUE RN G T AL HLES NBE B & LAk 52T HE R 5B, T
WALES NIBE SERE R i — AN AL, U3 btk N i 1. 72%,  HAE 1% 52
PKF N RZE . SHUERAGIRAALE, oM R BN 2. 22% (%A 1. 72%.

# 5.6 iv-2sls HIHLE

(1 (2) 3) 4) (5) (6) (7
InL InL InL InL InL InL InL
ER 0.0208™*  0.0169"" 0.0165™ 0.0170™" 0.0168™* 0.0168™ 0.0172"*"
(0.0036)  (0.0036) (0.0036) (0.0036) (0.0036) (0.0036) (0.0036)
Inpopu 1.1609"  0.9672"  0.9142"  0.8630™  0.8544™ 0.5220
(0.2970)  (0.3128)  (0.3080) (0.3129) (0.3270)  (0.3622)
Ink 0.0595 0.0476 0.0425 0.0424 -0.0042
(0.0315) (0.0312) (0.0316) (0.0317)  (0.0387)
Inim 0.0864™  0.0752" 0.0751" 0.0654"
(0.0284)  (0.0310) (0.0310)  (0.0311)
Inex 0.0256 0.0254 0.0226
(0.0286)  (0.0286)  (0.0284)
Infdi 0.0030 -0.0027
(0.0334)  (0.0333)
Ingdp 0.2196"
(0.1061)

_cons  4.1831""  -4.7260°  -3.7776  -4.7720°  -4.5366  -4.4920  -3.5206
(0.0418)  (2.2797) (2.3219)  (2.3054) (2.3177)  (2.3696)  (2.3979)

N 270 270 270 270 270 270 270
R? 0.9908 0.9913 0.9914 0.9917 0.9917 0.9917 0.9918

e * FRPHRRIRRIRIRAE 10%, 5% 1% 1R E MK BB, 15 N RoRiRER.

5.3. 4 IR MKW

N TEFTAR IS5 SN RT5E, 5N AKX BTt /¢ el U BEAT RS A PR AR 06 o AR SC
IR AR RS 36 B0 45 AN I T, 28— 5 R ML AL N AL R8ON 2 75 2 ks
APNb R SIS s 2 AN 5 BN R TRl Ta] b R ML AL s ARl RS20 2 75— 2.

BT RO R, IRZEAT LR TS NS H &z Ak —, 2016
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LT — B Tk Las N e i 2 AT, B R G — Dk, WERay
SCSEUE M T B A 2 R 45 o2 32 S AAT ML A 5 — 52 i 250, 82006 T3 il
KU, R A R GG EwNE, AR RS ARG R v 7 HRER
SR i) R PR AT B SO AR S BB P B A NLF o LU i e 1R 4R A
EAB KR A HE ML A A, HARAT ML s ER T A SRR D R AL
TAVHLas NBERE, 485G RIS is i T HRARERIEAT iv-2s1s [BH, BFFEX
b NS, A B AR I 45 2R

[BUHZE RN 5. 7 i, 85— 55 BriR 4 A H Atz i v a6 il g b 1) ol
WA NIBE R E N o N B se i, 25 REENIE, BIHREEE &SR T
2.94%, TR AT A ERIZZEAIN G, [BIASERIY 2. 45% HAE 1% 52 KT F &
o VLT AL 3 i 0 4 A ML AN IR A SCEUE S5 R B ME— M R 2, e
He AT W AR A DAL B NS gik K5 50, iy B8 5 md 5 800t 3L,
AE FARAT M T AL e NS ) 3 M 390 M ) A 2 5 P58 AR 5 20 R L e 3 i st 4
AP 0D e R P TR

N

R 5.7 BRI i &G G B iv-2s1s FIHER

ey (2) 3) 4) (5) (6) (7
InL InL InL InL InL InL InL
ER 0.0294™*  0.0243™"  0.0236™"  0.0244™  0.0241™"  0.0240™  0.0245™*"
(0.0051)  (0.0052)  (0.0052)  (0.0051) (0.0051) (0.0051)  (0.0051)
Inpopu 1.0739"*  0.8800™  0.8222"  0.7597" 0.7694" 0.4340
(0.3029) (0.3181)  (0.3130) (0.3182) (0.3316) (0.3667)
Ink 0.0603 0.0479 0.0416 0.0417 -0.0051
(0.0314)  (0.0311) (0.0316) (0.0316)  (0.0386)
Inim 0.0898"  0.0758" 0.0759" 0.0662"
(0.0284)  (0.0309) (0.0310)  (0.0311)
Inex 0.0317 0.0319 0.0291
(0.0285)  (0.0285)  (0.0283)
Infdi -0.0033 -0.0092
(0.0332)  (0.0330)
Ingdp 0.2205"
(0.1059)

_cons 42103 -4.0358  -3.0934  -4.1047  -3.8207 -3.8720  -2.8841
(0.0401)  (2.3254)  (2.3650)  (2.3408)  (2.3536)  (2.4029)  (2.4315)

N 270 270 270 270 270 270 270
R? 0.9909 0.9913 0.9914 0.9917 0.9917 0.9917 0.9919

e * KRR RIRIRAE 10%, 5% 1% 1R E MK BB, 15 N RoRirER.
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33E— 25 2 G AN [R] I (1] [ g VAL A% N AT M Al ) 96 2R, T 24 1
A A5 AR SIS (AR A IS ) IXC )2 2010-2019, 7R 1% B 43 A AT FL4E 2010-20
14 F1J5 TLAF 2015-2019 23 HIBEAT RIA S04, [BUAT72A KA iv-2s1s. [mIIHZER
N 5.8 fim, H—FIARI SRR EREAR RS R, AfEFIF) 2010-2014 F1 2
015-2019 M ENELE FAE NS, HEK. BRI RER: 37 HE TS
IS M ol AR R RAR K, TEF] T 24. 36%, A3HT R BUNIX FAF 2 T
AL A TFF46 51N [ BRI, B H R 5 R KB E
NI, RIS K HE S 7 3 R sl o 17 5 L AF TATLAS A il sbgho ol f 41 32
A FH KM B2 BAL, AR TS 2 B iR 2, 285 R I PR 3 T AR kLt N AR E ) e
DR T B S B ) A B AL AR LA T AR, B0 A s 3 sl b 7 FR R 4
KKHIF .

F 5.8 AFER A EIBER iv-2s1s BFIHE R

() (2) (3)
2010-2019 2010-2014 2015-2019
ER 0.0172"" 0.2436™ 0.0037
(0.0036) (0.0307) (0.0020)
Inpopu 0.5220 -1.1927 2.0120™
(0.3622) (0.6408) (0.5027)
Ink -0.0042 0.0645 -0.0691"
(0.0387) (0.1499) (0.0315)
Inim 0.0654" 0.0259 0.0927**
(0.0311) (0.0433) (0.0353)
Inex 0.0226 0.1215 -0.0022
(0.0284) (0.0630) (0.0212)
Infdi -0.0027 0.0160 -0.0064
(0.0333) (0.0837) (0.0268)
Ingdp 0.2196" 0.0543 0.1810
(0.1061) (0.3221) (0.1159)
_cons -3.5206 10.0151° -14.0715™
(2.3979) (4.8292) (2.9580)
N 270 120 150
R 0.9918 0.9959 0.9973

e * KRR RIRIRAE 10%, 5% 1% 1R E MK BB, 5 N RoRiRER.
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5.3.5 RS

MR R, A XA B LU B AE L R e LA AR, e
Y E AR A, 2 RS RIS [ X 32 (8] VAT AR 3 bl b (4 52 00 947 4 —
SE R BVE T LA RCREAR S X 380 0 KA it — 2B 0 7 iR R G it =R (1 ki 70
B3 E 30 M AR X (PRI B SRRERIN) 728 T2 . oy ARIEDA,
A iv-2sls JPikEAT BT

PSR IR 5.9 s, MV HLas N5 32 X 4 AN [ DX 38 PR i e b sl b A7
AR . WRETREEORE R, B2 R X MR m R 408K, 9 17.61%
HEREZE, WAL X A AL AL A i 38 b sl fe BERE R Bl k2
PEFBHLIX, SEMT RN 5. 15% HAE SR E MK N R3E, Fkes T2 EKF
FEAIIE MY R AR B AR B 2R B X, VAL AT i & sk sl b (8 520 22 5500
2.83%, BONFEILAEKF. MAE AN A KR, AL 8 AR X i
gk R ROV, BARRIUONEE— T AP i DL s NBCE g n—
SIS, o DX 3 L AL N BSBEAIR 7. 73%.

£ 5.9 4K iv-2sls FIHER

(1) @) 3) )
cast middle west northeast
ER 0.0283™ -0.0773 0.0515™ 0.1761*
(0.0050) (0.0615) (0.0170) (0.0489)
Inpopu 0.8651 11.4304 2.1693™ -6.5054""
(1.0586) (5.8752) (0.4072) (1.8851)
Ink -0.0536 -0.2188"" -0.0799 -0.1389
(0.1449) (0.0539) (0.0545) (0.1036)
Inim -0.0779 0.5423* 0.0052 0.2540
(0.1239) (0.1115) (0.0225) (0.1480)
Inex 0.1847 -0.3968"™ -0.0426 0.0866
(0.1487) (0.1423) (0.0270) (0.0758)
Infdi -0.1020 0.0499 0.0424 0.3843™
(0.0922) (0.0651) (0.0314) (0.1439)
Ingdp 0.1328 -0.0280 -0.1875 0.9332*
(0.1938) (0.3610) (0.1328) (0.3572)
_cons -4.1533 -95.3204 -10.8620" 41.0296™
(6.5070) (49.5968) (2.9072) (13.8974)
N 90 54 99 27

R? 0.9938 0.9706 0.9954 0.9944
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5.4 KFIG

A B2 £ [ 2010-2019 52 A A B SEE 70 1 Ak ALES A i3 st
M IEEI o B S AIE A SIS TR R, v iR AL BL s N RN R,
27 DL NBIE R s, JHRYEA B THE S E P SE; R4S
F T i 3E 0 AR E R, R SEMERNA AL iv-2s1s [R5 VER AR 3047 4
s SRR TOALES AN X g bl AR IR A e 2t i Re i, 1 B G1i&
BN KT AN, BRI T ANBTia i DAL N BRI — &, filid
N7 S TGN 1. 72%; PRJEFEZ U5 T SRS R AT R g M ke g, 328
RAEA SR E5 R Al Sa s fa EARIE SR E XMk %t R s i, ARkt
DXAE S BIE ST, S5 RN, ARACHX AL Aol e e /e F ok, Hoik
7 P F I DR ZR B 3L DX, A o sl X VAL g Ak stk 2R B B ey 52
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6 HIRFNBERE W

6.1 FXEEHFL

ARSI I AR TV AL N« )38 3t LA B it AR g 235 b sl v 2 i 4 A 96 SR
FF A REAR RN HT T Tk AL 38 A 52 il ol P E LB, SRS 454
1] 1) S B B 0 VB3 AR R F IR LA B 3 b (1 g LV BR 3R AT 234, T
FF T A AR X [ s 28507 A 7 ST A A 6 M L e A7 P o B ) it 3 b gl M 1 52 i £
H, REILL T4

B, TAHLEE NS IRE AR — R, il s BEE &R0, Ha
3 SN o B AR RS AN R o 7 B B A2 M AR 57 2 I B AR, T HRTEA L
A SRR I T X 8 2 AR PR EA T LA BN G IR IR AR Q3 s s B A
ANTTT, B SERATE IR, T A B AR S DL e R 8 5 5 T s 4
1A AE R, AR A KA PRI TR Il s FL R B i AL
R, TMEALEE AT 8 T A Sl DA K bR i3 55 3 1 g oK o

8, MTMALEE AR ESRE, 2010 4E LG 4Bk TALALEE AR 28 UE
e, WEL T EL HARL RE. EEL EEX A TS AEHRE . Hf3k
[ 2013 i H A RO SRR I T ALEE AR 13, SRR &
BELEZEORFE R — o FE DAL A E B TR 7 ATk, IR
A7 A 7 P B 5 FLARAS B K 403, 2010-2013 4 [a] & ELEIE 50%, {E 2016 4 )5
LT AT RS ZEAT R VAL 38 R 55 2 IR 400 o 50 8 Tl AL A%
NPV FUR I, ARk R JRIRGE, P ERSiK, (A AR Z OB
R BERENIAH. NS &AL

=, ARESLE AL AESRE , FE LR 2013 425
BBE LTRSS, 2013 X G 5258 N, ALY G 2BUEFERA . 51X
SR sl N B F R AR LS WL, (RS RIUERX, 76
THEHL BAE A A TR HNE L RASHURAIE AHE PRZERIE ., @
FRBE 2% 3 MR AN N A AR o 78N A L, i3k S R TAE
IF R AL 55 2 3B 1Y I, T HAX 555 ) S A b ol A 5 o b BRI R
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U, FESZUERE T 2% AcemogludRestrepo (2017) K IR bR 732,
255 v [EHE MR TFR AV AL NG KB, #@ TN NS E R IR, 1R
W MR AR B SIE A 7T T LML AS A B X 3R [ il ol i . 45 R EoR, 3R
I VAL AR AR 7 A5 0 B RO R T B AR, SR e ok, Rk el
NET NFHA B DAL ANBCER I — &, #&EL 73 78k 1. 72%, 48
J5 MIHBRES 3 AR L 08 AN 7] IR ) 11 B8 9 77 T 0 SR 45 SR BEAT A PEAR 56, BRI
VAR E IR TS . BBE FARYE IR E X R AR L L ARAGHIX
PES LA AT I, ZRACHL DX VAL A6 b R VR F B oK, 2 P
XANAR LD, AE A3 X T AL A S R BA S a5

6. 2 BURIEW

ST UL EW SIS 418, AR LR LR

S DL NN KT, 7800 RAEFOL BIE RN . SEPrae iRl Tolkal
i NAE T P9 N2 FH A 1) 3 VAR SRAT M A R B i AR B 2, JF HOR T
RA AR RAL. H AT AL AL &8 A AL F-Hud A BT B, RN VE Bl AR AWK,
Re AR 25 2 X3, 2 HEanAT Mk, 2PN K, BeiE it
FFRAN AL O, 5 R BIE RN, SIS 2 B s it E L

INRECARST A, SIS HL s B Rt & . JEE H At A ok i) Tk ilas A
Wy, (B K b F EAREESE 1, A+ TAVHL 8 N5 EAMERR EAFEBCRZE R
NEASX R, ELAAON T, T8 T, Poof A 25 G S R HEREAH R 1
ARBEE N, [RI Ba ML AL N Tx B (155 30 A ECREZEK, K57 3 7155
JIEE, FIR SR EE AT, (2R NAYLESAHIULEC, SE 4 il & A %

RAFEFREIRENTA S EALE AR . DAL HLEE NS B S BOR 75
TV 57 B0 7 B R SRR sy, v N A R R i3 M i e il 11 5% Bk 1]
2o B BHIFE TR b I S TR TR AL AR 3 M (1 iR B e 57
BN, BEORMET TR R A B BB T, ufilid b e s
EEEN RERENA, A2 S I Ml R e F5E 0 [ I A Al B AR o

B RIER R, Rz ksl B A . BRG] T DAL AR & 2
AP RN, MR SR SN 55— R 50 55 80 1 T S T A R . BUR

46



L Ep N e el VAT Ml A L NS o e ] i) 3 b gt b PR SE T T

PE AR« 11737 18 55 T BOR AT e 20T 5 22 W (1 A LE: N A gt AT 47
RCE R, [N S I A AT AN 5 3 A 2 DR B A 200 M ALES A B 8 A ELHE
R RSB BE 57 8 134T A A 30 5 2R
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