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M ultiple regression analysis on occupational safety and
econam ic and social development

HUANG Sheng-chu"?, ZHOU Xin-quan', ZHANG Bin-chuar’

(1. School of Resource and Safety Engineering, China U niversity of M ining and Technology (Beijing) , Beijing 100083, China 2. National Institute
for Occupational Safety, Beijing 100029, China)

Abstract: The statigtic analysison 40 countries showved that there isa very strong correlation betveen the death rate
per hundred thousand people atwork places and per cgpita @GP To probe into this correlation, the death rate per
hundred thousand people and 14 indicatorsof econamic and cial developmentwere studied in the selected 27 sam-
ple countries enploying multiple regression analysis, through which amultiple regression model was established to
relate the indicator of the death rate per hundred thousand people atwork places to econamic and cial indicators
of development, and the economic and social factorswith an impact on work safety analyzed Based on the model
analysis, itwas suggested that the death rate per hundred thousand people forwork accidents in Chinawill followv a
dlightly upward trend: t© mprove the work safety situation, it isproposed to readjust macro-econamic growth, ©
increase inputson research and technology aswell as safety education and training, and to enhance safety ingec-
tions

Key words occupational safety; economic and social development, multiple regression analysis

: 2005- 05- 19
(1958 - ), , s , . Tel: 010 - 84612550, E - mail: huangsc@ coalinfo. net. cn



581
1
10 1 1990 40 10
@DP , P 5 000 . @DP 5000
, 10 ; 5 000 , 10
2 2000 32 10 P . CGDP 10 000 ,
@P 10 000 , 10 ? P
10 000 , 10 =l
35
N 3% ------ .
1!*@9% § sl 4
§j 20¢ .
B sfh,
"""""""""""""""""" il < < { - .
o Mﬁ% R10g s’
. LT . - 5'F‘ ‘&, * o T .
100005000 3060635 00030 000 0 10000 20000 30000 40000
ABERAMRE/ £T ABEREFERME/ FEU

Bl 1990 4 40 NEZRBM Hdk 10 7 AFETE
5 A\ GDP % %
Fig.1  Correlation between death rate per 100 000 people
at work places and per capita GDP in 1990
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Fig.2  Correlation between death rate per 100 000 people
at work places and per capita GDP in 2000
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(1) 1990 1990 27 10
14 (Xl [l XZ [l [l X14) )
Y =6.883 - 0.343X, - 0.974 X3 +1.221 X, +0.395 X, + 0.464 X3 + 0.301 X3; - 2. 789 Xys.
R - d ( D.W ) F
t , R =0.624 4, ( 1).
1 1990
Tablel Regression coefficient check of 1990 m odel
t
r(y, Xp) - 0.355 72 1.659 08 0.112 70 - 0.343
r(y, Xs) P - 0.585 16 3.145 39 0. 005 09 - 0.974
r(y, Xg) 0.612 43 3.376 92 0. 003 00 1.221
r(y, X7) P 0.433 02 2.093 96 0.049 21 0.395
r(y, Xg) 0.395 48 1.876 87 0.075 20 0. 464
r(y, Xu) 0.305 95 1. 400 76 0.176 61 0.301
r(y, Xg) -0.727 56 4.622 70 0.000 16 - 2.789
: F=4.513, R?=0.624 4, d (D.W) =2.336
(2) 2000 2000 10

Y = 13.604 - 0.633X, - 0.329 X; +0.267 X, + 0.303 X - 0.102 X - 0.447 Xy, - 0.271 Xy5 + 3. 844 Xy,.
DW F , t , R
0.591 7, ( 2.
(3) 1990 2000 ,

1990
- 0. 343, 2000 - 0.633, ,
1990 5 2000 2 . . 2000
P 4 1990 ,



5 583
DP (X4)
2000 : P (Xs)
2 2000
Table2 Regression coefficient check of 2000 m odel
t
r(y, Xu) P 0. 446 64 2.117 94 0.047 59 3.844
r(y, Xz) - 0.587 91 3.083 45 0.006 12 - 0.633
r(y, Xg) - 0.356 38 1.618 26 0.122 09 - 0.447
r(y, Xs) P - 0.356 10 1.616 81 0.122 40 - 0.329
r(y, Xe) 0.615 92 3.316 96 0.003 62 0.303
r(y, Xi) - 0.463 70 2.220 49 0.038 74 - 0271
r(y, Xs) P 0.434 98 2.049 50 0.054 48 0. 267
r (y, Xg) - 0.43518 2. 050 67 0.054 35 - 0.102
: F = 3.260 5, R? =0.5917, d(D.W) =1.8354
) 1990 QP 10
, ; 2000 , 10
2.3
[8.9]
(1)

Y = 6.0145 +0.921 8X, - 1.062 5X, + 0.382 5X; - 1.980 5X; - 0.417 9X,, - 0.168 2X, + 0. 486 6X,5.

F D.W , t , R’ =0.827 71,
(Xs)
36.54 %, @P (X3), 19. 60 %, @DP (X,) 3
17.01 %, 10 %
(Xs) 65.71 %, @DP (X,), 13.70 %,
@DP (X3) 3, 10. 11 %; 10 %
@P (Xs), 24.89 %);
(Xis) 20.29 %, @DP (X,) 3, 15. 14 %.
(2) 3 ARMA (1, 1, 1)
, Table3 ARMA (1, 1, 1) model
Z (T+L) T
) 0. 003 48 0. 536 43 0. 406 48
16l 0.156 1820 Z (T+L - 1) 0.871 34 0.379 24
' ARMA (1, 1, 1) -0.188 498 5e (T+L - 1) 0. 869 00 - 0.816 91
, 3 1953 2001
(ol 2002 2011 , 3 . , 1953 2011
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Fig- 3 Hisorical occupational fatalities development ’
and trend prediction for future in China '
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