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2006 )
( 177

(T..F.R) Total Fertility Rate

(177) . (49-15)
2006
(T.F.R) (Independents) ( )
(Data) .(dependent variable)
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(HDI)"

1(D)
- (2) (0.801 -1)
(0.401 - 0.6) (3) (0.601 - 0.8)
. (0.201-0.4)
15
15
: )
2)+3) (T.FR)
1) (1) +(4)
2)+@3) (TFR)
( TFR) 4)
2)
- (1) 15
3)
15
N 100000
)
15

(4

* HDI : Human Development index
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Method of multiple linear regression analysis

)

independent variables (X ;) dependent variable

multiple linear regression model

o

y =F(X)

(X))
Residuals U;_(y - ¥)

U
-1
-2
e
(as far as possible )
1 (1999) ‘)

45-47
Draper,N.R.and smith , H.(1981) : Applied Regression anlysis , new Yourk , P.413 (*)
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(T.F.R)
(T.FR) -

TER 2 15 -

T.F.R -

15 -

1000 5 -

100000 -

"problems with messy data "
multicollinearity autocorrelation

problem
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Variables study !

177 250

life table T )
L, T Tx ex=Tx/L,
10000 0 (N-1) 0)
N 100000

15 t ()
D (4)
: (xs)
:(x2s)

15 D (x2e)

2 Olsiall e UNDP @50 (1= network 48 (3 yb (e Gyl e Jpasll a3 ¥y |
www.undp.org/hadr2006/statistics/indicators
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1000 5 * (x245)

: (x26)
)
:(xs)
: (xer)
: (xe)

100000

(Spss)
statistical package for social sciencees
X2, X3, Xig, Xi5 X6 (TER) )
> X23 7X245 5 X24 7X62 7X61 5X31 5X249
(Enter)
(Efroymson 1960 ) (Stepwise)
(enter)
Model Summary(c,d) 1
Durbin- Std. Error of Adjusted R
Watson the Estimate Square R Square(a) R Model
2.126 3524 .989 991 .995(b) | 1
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ANOVA(c,d) 2
Sum of
Sig. F Mean Square df Squares Model
.000(a) 616.083 76.498 11 841.483 Regression 1
124 64 7.947 Residual
75 | 849.430(b) Total
Coefficients*®
Unstandardized Standardized
C i C i Correlations Collinearity Statistics
Model B Std. Error Beta t Sig. Zero-order Partial Part Tolerance VIF

1 X12 7.290E-03 .005 .145 1.417 161 .812 174 .017 .014 71511
X13 -.008 .004 -.200 -1.754 .084 .810 -.214 -.021 .011 88.733

X14 -.007 .006 -.148 -1.212 .230 .809 -.150 -.015 .010 102.327

X15 2.900E-05 .000 .093 3.218 .002 .544 373 .039 174 5.760

X23 -.004 .003 -.078 -1.652 103 731 -.202 -.020 .066 15.252

X245 |3.531E-03 .002 .085 1.951 .055 .885 .237 .024 .077 13.018

X249 [9.197E-04 .000 .120 3.787 .000 .802 .428 .046 .146 6.861

X31 1.779E-02 .023 .027 768 445 .802 .096 .009 121 8.283

X61 |8.885E-03 .033 .009 .268 790 .692 .033 .003 117 8.539

X62 7.951E-03 .036 .006 218 .828 794 .027 .003 170 5.897

X24 .102 .006 .976 17.117 .000 .980 .906 .207 .045 22.246

a. Dependent Variable: X26
b. Linear Regression through the Origin

2) (Anova)
H,:B,=B,=....B, =0

q
p-value=0 d.F(11,64) F., =616.083

(F)

- (Bj)
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coefficients (3)
p-Value a = 001 X15 ,X249 ,X24
(10.002,0,0):
R*=0.991 (M

R’ =0.989

Coefficients ( 3)
(3) (VIF) factor
Xo3 (10)
X, X3, X2, Xog ,Xoss

5 X245

X4
X ;X ,,5 =—0.903
X,,X,; =0.724 XX, =—0.795
(X X) (0.01)

©)
Dimension (3,4,5,6,7,8,9,10,11) (4) (Eigen value)
(condition index)

D,,j=12..11

condition jpgex = [ -1:

(15)
15 30
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Collinearity (4) (X24 ,Xz(,) (30) (X(yl)

.diagnostics

4

Collinearity Diagnostics®?

Condition Variance Proportions
Model _Dimension Eigenvalue Index X12 X13 X14 X15 X23 X245 X249 X31 X61 X62 X24
T T 8656 1000 00 00 00 00 00 00 00 00 00 00 00
2 1511 2394 .00 00 00 01 00 02 04 .00 00 00 00
3 278 5578 00 00 00 24 00 00 05 01 03 21 01
4 149 7629 00 00 00 31 00 00 02 00 15 40 03
5 130 8.150 00 00 00 01 00 01 04 50 20 19 00
6 8.915E-02 9.854 00 00 00 15 02 18 A4 27 07 00 06
7 7550€-02 10.708 o1 00 00 00 22 09 12 21 45 a1 o1
8 5.814E-02 12201 02 02 00 09 64 15 14 01 06 00 00
9 3.761E-02 15171 00 05 04 16 00 25 02 00 03 03 62
10 9810E-03 29703 %4 10 16 00 00 28 04 00 00 o1 2
11 6.271E-03 37.153 .02 83 79 01 12 01 09 .00 00 04 01

a. Dependent Variable: X26
b. Linear Regression through the Origin

stepwise
Forward selection ( ) Regression method
stepwise method

stepwise

. %)

Xa4
zero-order (3) a=0.01 Fix24 = 0.980

a =0.05 enter remove

(F) a=0.1

(F) (t)
(ar)
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(F)

stepwise
X4
B;=0.102 T.F.R
S} =0. 102X24
p- (6) F. =1806.464 model, F
sig=0 7 te=42.503 (t) value=sig=0
15 (1%)
0.102
(15-49)
5
Model Summary?:n
Adjusted Std. Error of Durbin-
Model R R Squarea R Square | the Estimate Watson
1 .980° .961 .960 6721
2 .992¢ .984 .984 4287
3 .9944 .088 .087 .3790
4 .995¢ .989 .988 .3612
5 .995f .990 .989 .3525 1.963
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¥=0.102X,4+1.664E-0.3X>49
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6
ANOVAgh
Sum of
Model Squares df Mean Square F Sig.
1 Regression 816.003 1 816.003 | 1806.464 .0002
Residual 33.427 74 .452
Total 849.430° 75
2 Regression 836.012 2 418.006 | 2274.209 .000¢
Residual 13.418 73 .184
Total 849.430° 75
3 Regression 839.086 3 279.695 | 1946.749 .000¢
Residual 10.344 72 144
Total 849.430P 75
4 Regression 840.165 4 210.041 | 1609.561 .000®
Residual 9.265 71 .130
Total 849.430° 75
5 Regression 840.732 5 168.146 | 1353.262 .000f
Residual 8.698 70 124
Total 849.430° 75
7
Coefficients*?
Unstar ized
Coefficients Coefficients Correlations Collinearity Statistics
Model B Std. Error Beta t Sig. Zero-order Partial Part Tolerance VIE
1 X24 102 1002 980 42503 ~000 980 1980 7980 1.000 1.000
2 X24 8.644E-02 .002 .827 39.740 .000 .980 978 .585 .500 2.000
X249 | 1.664E-03 .000 217 10.434 .000 802 774 153 500 2.000
3 X24 1105 1004 1.006 23.417 2000 1980 1940 1305 1092 10.918
X249 |1.235E-03 .000 .161 7.315 .000 .802 .653 .095 .349 2.866
X13 -.006 .001 -157 -4.625 .000 810 -479 -.060 146 6.854
1 X24 110 1005 1.049 24.074 2000 1980 944 298 1081 12.361
X249 |1.224E-03 .000 .160 7.607 .000 .802 .670 .094 .349 2.867
X13 -.010 .002 -.255 -5.435 .000 810 -542 -.067 070 14.292
X15 | 2.238E-05 .000 072 2.876 .005 544 323 .036 245 4.085
5 X24 111 .004 1.061 24,737 .000 .980 .947 .299 .079 12.585
X249 |1.189E-03 .000 155 7.528 .000 802 1669 001 345 2.899
X13 -.008 .002 -.203 -3.927 .000 810 -.425 -.047 085 18.280
X15 3.015E-05 .000 .097 3.581 .001 544 .394 .043 199 5.023
X23 -.005 .002 -.086 -2.137 .036 731 -247 -.026 090 11.124
X9
p-value=0 excluded variables ry X249 = 0.774
model(2)




0.000001 (a)
ANOVA (F) 0.001664 TFR

(alaaz)

(T.F.R) VIF=2 ( Xas)

r=-0.479
model(3)

§=0.102X ,, +1.664E —03X ,,, —6.186E —03X |,

(1%)
0.00186 TFR
(Xis)

9=0.102X ,, +1.664E —03X ,,, —6.186E —03X ,, +2.238E —05X .

TFR $1000
(0.00223)

(Xa23)

Xo3 ® p-value=0
a=0.05

H,:B,=B,=B;=B,=B,=0
H :B,#B,#B,#B,#B,#0
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F=1353.2 p-value=0

§=.0.102X ,, +1.664E —03X ,,, — 6.186E —03X ,, +2.2385— 05X ,, —4.945E —03X ,,

T.FR

condition

(1%)
(-0.004945)

Xaas
p-value=0.122>0.05 ®

8 collinearity diagnostics

10.347 (X23) index
8
Collinearity Diagnostics &P
Condition Variance Proportions
Model Dimension Eigenvalue Index X24 X249 X13 X15 X23
1 1 1.000 1.000 1.00
2 1 1.707 1.000 .15 15
2 .293 2.414 .85 .85
3 1 2.380 1.000 .02 .04 .02
2 .565 2.052 .00 .40 .09
3 5.420E-02 6.627 .98 .56 .89
4 1 2.902 1.000 .01 .02 .01 .02
2 871 1.826 .00 .23 .00 .09
3 .190 3.912 A1 41 .05 51
4 3.726E-02 8.826 .88 .33 94 .38
5 1 3.765 1.000 .00 .01 .00 .01 .01
2 .940 2.001 .01 24 .00 .04 .01
3 193 4.416 .08 .37 .03 49 .01
4 6.682E-02 7.506 23 .15 .03 31 .86
5 3.517E-02 10.347 .68 .24 .94 14 12
(expected cum prob) (observed cum prob)
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Expected Cum Prob

Regression Standardized Residual

(1)

1

D ependent V ariable: X 26

O bserved Cum Prob

)

standardized residual

Scatterplot
Dependent Variable: X26

10 G
X
o
(-3 D e

o
S O .. o ------ [
5
o
o g e o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, = e =
24 = BErT 45T 0T
° g% 9 g° of o Og O o o Og o
odoglo 8 o P of P 8% o @ °______.
i o
B0%n  og B o o
o [=]
,,,,,, BT < TR < S = N =
24 g gy - 3 ’
o
-4
v v v 5 v v
1 2 3 4 5 6 7 8
X26
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(TFR)

(177)

Human Development Index(HDI)

HDI =1/3 (life expectancy index ) + 1/3 ( education index ) +1/3 ( GDP index )

(0-1) (HDI)
HDI

1 0.801-1 1 41

2 0.601-0.8 2 62

3 0.401-0.6 3 50

4 0.201-0.4 4 24

STEPWISE
(10)
@) 3) @) 1)
X24 X24 . Xl3 X249 X6l X24 B Xl3 X24
0.999 0.992 0.995 0.980
0.998 0.99 0.994 0.979
0.808 2.253 1.668 1.941 Durbin Watson
0 0 0 0 sig
+ +0.139 -1.483E- +0.112 +8.597E-
0.118 02 -6.933E- 02
+8.349E-04 -0.237 03
0 0 0.01 0.008 0,0 0 p-value
0.019 (1)
T.F.R X3
) (1)
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(X24)

)
15

X24

( )
X4
TFR (2)
(3) 15
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Draper,N.R.and smith , H.(1981) : Applied Regression anlysis , New York ,
P.413

kleinbaum , D.G, Kupper , L.L. and muller . k .E . ( 1988 ) : Applied Regression
Analysis and other Multibariable methods DWS- KENT publishing company , a
division of wadsworth P 317

Koutsoyiannis , A., ( 1977) : Theory of Econometrics . , An introduction

Exposition of Econometric Methods p129.

.2007/8/8

253



