2018 31 4

http: //www. psychjm. net. cn

SAS

tR195.1 TA

1 2%

100850;
100029

E - mail: Iphu812@ sina. com)

doi: 10. 11886/j. issn. 1007-3256.2018. 04. 001

Regression analysis based on the additive model and generalized additive model

Hu Liangping' >

(1. Graduate School Academy of Military Sciences PLA China Beijing

2. Specialty Committee of Clinical Scientific Research Statistics of World Federation of Chinese Medicine Societies Beijing

100850

" Corresponding author: Hu Liangping E —mail: Iphu812@ sina. com)

[Abstract ]

The purpose of this paper was to introduce the concepts
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functions and the calculation methods by using the

statistical software of the regression analysis based on the additive model and generalized additive model. Firstly the basic concepts of

the regression analysis were introduced. Secondly

the basic principles of the regression analysis were given. Finally

the regression

analysis based on the additive model was demonstrated through one example by using the SAS software. The results showed that the

additive model regression analysis could improve the fitted effect greatly than the result acquired by using derived variables in

conventional multiple linear regression analysis.
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( temperature) ( catalyst)

( yield) .
6 2,
2 “ ” “ ”
1 80 0.0015 6.039
2 80 0.0100 4.719
3 80 0.0150 6.301
4 80 0.0200 4.558
5 80 0.0250 5.917
6 80 0.0300 4.365
SAS
[ )|
3 ( tempera—
ture) . ( catalyst)
(yield)
[ )|
( yield) ( temperature)
( catalyst)
[ ”
o
“
” o
SAS “ 7
2.2 34
2.2.1 SAS

“ExperimentA ” SAS

data ExperimentA;

format Temperature f4.0 Catalyst 6.3 Yield 8.3,

input Temperature Catalyst Yield @ @ ;

x1 = temperature; x2 = Catalyst; y = Yield;
datalines;
80 0.005 6.039 80 0.010 4.719 80 0.015 6.301
80 0.020 4.558 80 0.025 5.917 80 0.030 4. 365
80 0.035 6.540 80 0.040 5.063 80 0.045 4. 668
80 0.050 7.641 80 0.055 6.736 80 0.060 7.255
80 0.065 5.515 80 0.070 5.260 80 0.075 4.813
80 0.080 4.465 90 0.005 4.540 90 0.010 3.553
90 0.015 5.611 90 0.020 4.586 90 0.025 6.503
90 0.030 4.671 90 0.035 4.919 90 0. 040 6.536
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90 0.045 4.799 90 0.050 6.002 90 0.055 6.988

90 0.060 6.206 90 0.065 5.193 90 0.070 5.783

90 0.075 6.482 90 0.080 5.222 100 0.005 5.042
100 0. 010 5.551 100 0.015 4.804 100 0.020 5.313
100 0.025 4.957 100 0.030 6. 177 100 0.035 5.433
100 0.040 6.139 100 0.045 6.217 100 0. 050 6.498
100 0.055 7.037 100 0.060 5.589 100 0.065 5.593
100 0.070 7.438 100 0. 075 4.794 100 0.080 3. 692
110 0.005 6.005 110 0.010 5.493 110 0.015 5. 107
110 0.020 5.511 110 0.025 5.692 110 0.030 5. 969
110 0.035 6.244 110 0.040 7.364 110 0.045 6.412
110 0.050 6.928 110 0.055 6.814 110 0.060 8.071
110 0.065 6.038 110 0.070 6.295 110 0. 075 4.308
110 0.080 7.020 120 0. 005 5.409 120 0.010 7.009
120 0. 015 6.160 120 0.020 7.408 120 0.025 7.123
120 0.030 7.009 120 0. 035 7.708 120 0.040 5.278
120 0.045 8. 111 120 0. 050 8.547 120 0.055 8.279
120 0. 060 8.736 120 0. 065 6.988 120 0.070 6. 283
120 0.075 7.367 120 0.080 6.579 130 0.005 7. 629
130 0.010 7.171 130 0.015 5.997 130 0. 020 6. 587
130 0.025 7.335 130 0. 030 7.209 130 0.035 8.259
130 0.040 6.530 130 0. 045 8.400 130 0.050 7.218
130 0. 055 9.167 130 0.060 9.082 130 0.065 7. 680
130 0.070 7.139 130 0.075 7.275 130 0.080 7. 544
140 0. 005 4.860 140 0.010 5.932 140 0.015 3. 685
140 0.020 5.581 140 0.025 4.935 140 0.030 5. 197
140 0.035 5.559 140 0.040 4.836 140 0.045 5.795
140 0.050 5.524 140 0. 055 7.736 140 0.060 5. 628
140 0. 065 6.644 140 0.070 3.785 140 0.075 4.853
140 0. 080 6. 006

run,

[SAS ] 3
3
( temperature) ( catalyst) (yield) o

“ExperimentB ” SAS
SAS :
data ExperimentB;
set ExperimentA;
x3=x1* xl;x4 =x2*% x2;x5 =x1* x2;x6 =x3* xl;
x7 =x4* x2;x8 =x3*% x2;x9 =x4* xl;
run,
[SAS ] SAS
7 xI  x2

7 «

_ 2 _ 2
X3 = X[ Xy = X5

3 3 2,2 2
Xs =X; XXy Xg S X[ ~X; S X5+Xg = X; XX ~Xg =X, X X0
SAS ' X, =temperature.x, =

Catalyst.y = Yield.
2.2.2

SAS

proc reg data = ExperimentA;
model y =x1 x2/r;

run,

SAS
(1)
proc reg data = ExperimentA;
model y =x1 x2/noint r;

run,

SAS

“ i SAS

proc reg data = ExperimentB;

model y = x1 — x5/selection = backward sle =
0.05 1;
run,

SAS
(3) -
proc reg data = ExperimentB;
model y = x1 — x5/noint selection = backward sle
=0.05 r;
run,

SAS

“ i SAS

proc reg data = ExperimentB;
model y = x1 - x9/selection = backward sle
=0.05 r;
run,
SAS
(5) -
proc reg data = ExperimentB;

model y =x1 - x9/noint selection = backward sle
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=0.05 r; (5) : SS, =78. 07028
run; ) df, =106( ) o
SAS F (5)
(0 (4)
(3) (6) - (128.48055 ~78.07028) /(108 ~106) _
° 78.07028/106
(4) (1) (4) 34,997
(1 ) ( F Flia g oo <48  F=
y S5, = 128. 48055 34.222>4.82  P<0.01
) .df, =108( ) (5) - (5)
F Pr > F
5 88. 66611 17.73322 24.08 <.0001
106 78.07028 0.73651
111 166. 73639
0.85820 R 0.5318
6. 14077 R 0.5097
13.97550
t Pr > [tl
Intercept 1 122.10320 18.51622 6.59 <.0001
xl 1 —3.45961 0.52226 -6.62 <.0001
3 1 0.03322 0.00482 6.89 <.0001
4 1 1437. 83096 246.93235 5.82 <.0001
6 1 ~0.00010355 0. 00001460 ~7.09 <.0001
x7 1 — 17556. 00000 3130.36119 -5.61 <.0001
“ i [SAS 1
. -
2.3 ? © spline( x1) spline( x2)
SAS
112
proc gam data = ExperimentA; 0
model y = spline( x1) spline( x2) ; Gaussian
output out = a3 residual, Identity
run,
[sAS 1 sas GAM y ( ).
o y
“ 7 Xl X2° o
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Backfitting 2 i
Backfitting 2.673726E - 14 y> =0.161745Spline( x,) +0.884237Spline( x,)
68. 464845603 (8)
Backfitting (7 (8) (9):
« »” y=y, +y, =3.77618 +0. 01765%, +9. 95091x, +
68. 464846 0. 161745Spline( x,) +0. 884237Spline( x,) (9)
Pr>
Spline( x1)  3.00000 53.010023 79.7494 <. 0001
\ Pr > It Spline(x2)  3.00000 25.411103 38.2290  <.0001
Intercept  3.77618  0.45348 8.33 <. 0001
Linear( x1) 0.01765  0.00385 4.58 <. 0001 (
Linear( x2) 9.95091  3.34239 2.98 0.0036 ) 3
1 (8) 1
y, =3.77618 +0.01765%, +9.95091x, (7) | (8) 2
1 2 o
GCV
Spline( x1) 0.161745 3.000000 0.304733 7
Spline( x2) 0.884237 3.000000 0.153507 16
Smoothing Components:y
H HE=3 P<0.0001 H i BF=3 P<0.0001
0.5
0.5
;:; 0.0 ‘;:; 0.0
-0.51 —0.5 1
_1.0-| T T T -1.0 T T T T T
80 100 120 140 0.00 0.02 004 006 0.08
x1 x2
1 x1.x2
5 9 5
» (5) (9) (5)
(4) F
: (9) SS, =68.464856.df, =103;
? (5) SS, =78. 07028, df, =106,
SAS F
F
data abc;
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vl =(78.07028 - 68.464856) /( 106 —103) ;
v2 =68.464856/103;

F=vl1/v2;

F3_103 = FINV(0.95 3 103);

proc print data = abc;

Armitage P Colton T. Encyclopedia of biostatistics M . 2",

var F F3 103: John Wiley & Sons 2005: 73 2253 -2257.
un - SAS Institute Inc. STAT SAS 9.3 User’s Guide M . Cary NC:
' SAS Institute Inc 2011: 2549 -2604.
[SAS ] J
Obs F F3_103 2018 31(1): 1-6.
1 4.81687 2.69284 ’
. 2018 31(1): 7 -11.
F=4.817> F 3 1005 =2 693 P <0.05 ( 12018 ~08 - 10)
(5) ( : )
1955 8 ;
30
100
N 100
( » 10 .
48 SAS N
10 260
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