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The basis and essential of the regression modeling( [V)
—the samples”status and their relationships
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[Abstract] The purpose of this paper was to introduce the fourth aspect of the basis and essential of the regression modeling: the
samples”status and their relationships. Firstly = “the samples $tatus” was introduced which could be divided into two parts such as “the
sample of one single individual type” and “the sample of the multiple individual type”. Secondly ‘“the relationships among the samples”:
“the relative place of the whole samples which was distributed in the space” were recommended. The relationships among the samples
needed to be emerged by means of “the geometric method”. In the multidimensional space however ‘“the geometric method” was very
difficult to realize. So  ‘the geometric method” should be replaced by “the algebraic method” which was to find the suitable “weighted
coefficient”. “The weighted coefficient” could reflect the importance of each sample (or an experimental point) in the whole data. In
general the effect of the built models by using “the weighted least square method” was better than the one by using “the common least
square method” no matter what in fitting a simple linear regression model or in building a multiple linear regression model. Furthermore the
best regression model would be gotten through the following two steps: one was to select a suitable weighted coefficient the other was to adopt
the weighted least square method to build the regression model for twice.
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1 30
Al B E C
( me/dL) (meg/dL) ( mg/dL) ( mg/dL) ( me/dL)
1 173 106 7.0 14.7 137
2 139 132 6.4 17.8 162
3 198 112 6.9 16.7 134
29 173 123 8.7 19.0 188
30 132 131 13.8 29.2 122
685 = "o
70 “ N
” 2.2
« ” “« ”
“ 7 e}
“ 7 “ 2 0
2
(‘mg/kg) (n) (n) (mg/kg) (n) (n)
0.1 0 9 0.6 9 15
0.2 1 10 0.7 13 17
0.3 2 13 0.8 14 18
0.4 4 15 0.9 13 14
0.5 7 17 1.0 16 17
2 “ 7 Yo
“ 7 10 0 “ 3, ; i
7 ° i l
yilj=12 - m) (
x ) e
3 x y
m; x; Yi m; X Yi
1 2 188 4.90 9 18 266 3.47
2 3 195 4.58 10 15 275 3.4
3 11 207 4.40 11 12 285 3.19
4 16 217 4.18 12 5 295 3.08
5 18 224 3.90 13 5 312 2.94
6 19 236 3.85 14 4 320 2.79
7 20 246 3.77 15 1 329 2.49
8 22 255 3.54 16 - - _
3 “ 7 “ " “ 7
113 ” 143 ” 113
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“ ” “7 ) N
4,
4 () N
1 1 100 3 33.333
2 2 50 5 10.000
3 3 15 3 5.000
4 1 30 6 5.000
5 2 40 2 20.000
235 19 -
4 _ / « ” “
1 3 ” N
(100 )  1/3  33.333 .
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(. : ) 6.91  28.1
(O ) o 5 y 2.97  15.0
X i 3.35  23.2
5 x y 10.39 42.0

x( ) ¥ ) 1.10 10.0
1 2.13 15.5 4.36 20.0
2 1.21 11.1 8.00 47.5
3 11.00 62.6 ;
4 6.00 35.4 run;
5 5.60 24.9 /* 1
6 6.91 28.1 *
7 2 97 15.0 proc reg data = al;
g 3.5 232 model y =x / r;
9 10.39 42.0 quit;
10 1.10 10.0 * 2
* /

11 4.36 20.0

proc reg data = al;

12 8.00 47.5 model y =x / noint r;
4 ( N : : quit;
. H . . /* 1
1990: 178) %
(x y) x proc reg data = al;
y model y =x / r;
SAS o weight wx;
[ ”» quit;
13 » (13 ”»” /* 2
o *®
(R ) “ 7 proc reg data = al;
model y =x / r;
3.4.1.2 SAS . .
weight wy;
data al; quit;
inputx y @@; /1% 3
/% *
* / proc reg data = al;
wx =1/(x% %2); model y =x / r;
wy =1/(y* *2); weight wxy,
wxy =1/(x* y); quit;
cards; 1%
*
2.13 15.5 4 . )
ToC re ata = al noprint;
.21 11.1 proc Teg P
model y =x / noint r;
11.00 62.6 . -
output out = aaa residual = resid,;
6.00 35.4 .
quait,
5.60 24.9 /% * /

507



http: //www. psychjm. net. cn 2018 31 6
ata a2; roc reg data =a2;
data a2; p g dat 2,
set aaa, model y =x / noint r;
wr =1/resid * *2; weight wr;
run, quit;
/% 4 [SAS ]
* SAS SAS
proc reg data = a2; “ 7
model y=x / r; o
weight wr;
) 3.4.1.3
quat,
/* 5 [ ”» (13 ”»
* 6,
6
P
1 4.22895 3.25174 0.2226
x 4.51528 0.52847 <0.0001
2 x 5.10188 0.28390 <0.0001
1 5.65685 0. 96524 0.0002
x 4.19055 0.40366 <0.0001
2 5.88021 1.38115 0.0017
x 3.87436 0.40906 <0.0001
3 5.80537 1.15838 0.0005
x 4.01996 0.40745 <0.0001
4 0.33667 1.48925 0.8257
x 4.94175 0.49532 <0.0001
5 x 5.05359 0. 05057 <0.0001
6 ‘@ 1 » (13 2 » 13 1” @
; ‘“ 2 » Z’ “ 3” “
o 57, 5
6 “ 75 ?
4 13 » (13 x P
” “ y ” “ x [13 »
” “ “ »
% y o 5
”» [13 5 » “ 4 » @« 0' 05057 ”»
(13 » [ y 4 R
” 113 ” “Rzn “«
o
“ 1 » 114 RZN “« » I3
» ”
4 5 PRESS 7o
R* R? PRESS
1 0.8795 0.8675 5.86972 586.20863
2 0.9671 0.9641 6.05137 563.96447
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1 0.9151 0.9066 0. 88967 10. 32205
2 0.8997 0.8897 0.16417 0.34635
3 0.9068 0.8975 0.38397 1.90498
4 0.9087 0. 8996 1.04916 109. 89517
5 0.9989 0.9988 1.00289 13.00709
3.4.2
‘R« R ;-
3.4.2.1
7 “PRESS( )7 o
] O [ 2] 1y
7ox, ~a, 1 2 5
3.4.1.4 4 i y 4
“6 ! . ) 3.4.2.2 SAS
y
, « ) data al;
input id x, —x, y @ @;
( wy =1/y* *2;
) o cards;
1 173 106 7.0 14.7 137 2 139 132 6.4 17.8 162
3 198 112 6.9 16.7 134 4 118 138 7.1 15.7 188
5 139 94 8.6 13.6 138 6 175 160 12.1 20.3 215
7 131 154 11.2 21.5 171 8 158 141 9.7 29.6 148
9 158 137 7.4 18.2 197 10 132 151 7.5 17.2 113
11 162 110 6.0 15.9 145 12 144 113 10.1 42.8 81
13 162 137 7.2 20.7 185 14 169 129 8.5 16.7 157
15 129 138 6.3 10. 1 197 16 166 148 11.5 33.4 156
17 185 118 6.0 17.5 156 18 155 121 6.1 20.4 154
19 175 111 4.1 27.2 144 20 136 110 9.4 26.0 90
21 153 133 8.5 16.9 215 22 110 149 9.5 24.7 184
23 160 86 5.3 10.8 118 24 112 123 8.0 16.6 127
25 147 110 8.5 18.4 137 26 204 122 6.1 21.0 126
27 131 102 6.6 13.4 130 28 170 127 8.4 24.7 135
29 173 123 8.7 19.0 188 30 132 131 13.8 29.2 122
; ./
run, /* aaa resid1* /
/* proc reg data = al;
* model y =x, — x,/noint selection = backward sls
proc reg data = al; =0.05r;
model y =x, —x,/selection =backward sls =0.05 r; output out = aaa residual = residl;
titlel” 1 titlel” 2
quit; quit;
/* /* aaa
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* =0.05r;
/* * weight wy;
data a2; output out = bbb residual = resid2;
set aaa; titlel” 53
wr, =1/residl * *2; quit;
run, /* bbb
proc reg data = a2; * /
model y =x, — x,/noint selection = backward sle /%
=0.05r; %/
weight wr; data b2
titlel ~ 34 <et bbb:
(/]:H; wry, =1/resid2 * *2;

run,

*

proc reg data = al; proc reg data =h2;

model y =1, —x, /selection = backward sls =0.05 r: model y = x, — x,/noint selection = backward sle
=X T = =0.0r;

) ) =0.05r;
weight wy; .
titlel~ 4 weight wr;
quit; titlel~ 6;
/% quit;
*
/ 3.4.2.3
/* bbb resid2* /
“« ”» 113 ”»
proc reg data = al;
model y =x, — x, /noint selection = backward sls 8.
8
P
1 41. 84089 31.36117 0.1933
Xy 1.25446 0. 24993 <0.0001
Xy —-2.34079 0. 65023 0.0013
2 Xy 1. 55505 0. 10969 <0. 0001
Xy -2.17820 0. 64754 0. 0022
3 Xy 1.57425 0.01014 <0. 0001
£ —-2.28049 0. 05230 <0. 0001
4 57.78330 31. 58767 0.0784
X, 1. 03631 0. 25240 0. 0003
EN —-2. 15881 0. 50280 0. 0002
5 X 0. 30541 0. 12472 0.0211
Xy 1. 11909 0. 16777 <0. 0001
Xy -2.10127 0.47322 0. 0001
6 £ 0.21654 0. 03681 <0.0001
Xy 1.35372 0. 07720 <0. 0001
X3 —-2.09195 0.76822 0.0114
Xy -1.91615 0.08597 <0.0001
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y = 0. 21654x, + 1. 35372x, — 2. 09195x, —

1.91615x,

8 1 4 o
; 2 3 6 2
3 [ »
X 6 9,
9
NI Cp R? R? PRESS
1 2 2.5168 0.5377 0.5035 23.7150 18462. 00000
2 2 3.3952 0.9776 0.9760 24.0301 18560. 00000
3 2 0.2839 0.9997 0.9996 0.9699 31.47106
4 2 3.2168 0.5379 0.5037 0.1712 1.08675
5 3 2.0197 0.9757 0.9730 0.1642 1.01808
6 4 4.0000 0.9995 0.9994 0.9018 57.14586
9 NI Cp
o 3 6 R’ R’ M.
6 3 2012: 379 —398 513 —551.
. Windows SAS 6.12 & 8.0 M .
: Cp 6 3,
2001: 400 —412.
3.4.2.4 M . : 2003: 483 —484.
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1 2 201 -204.
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