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Strategy of improving the goodness of fit of the regression model ( Il )
——the transformation of the corrected arithmetic mean and the other variable transformations
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[ Abstract] The purpose of this paper was to introduce the third strategy of improving the goodness of fit of the regression
model, the transformation of the corrected mean and the other variable transformations. The concrete approaches were as follows:
(D*The transformation of the corrected mean” was adopted to the multi — value nominal independent variable. @The derived variables
were introduced to the quantitative independent variables, such as the results of “logarithmic transformation” * square root
transformation” “ exponential transformation” “square transformation” “ cubic transformation” and “cross product terms transformation” .
(3" Logarithmic transformation” “square root transformation” “exponential transformation” “reciprocal transformation” and “Logistic
transformation” were adopted to the quantitative dependent variable, respectively. @) During building the regression models, the
“forward selection” “backward selection” and “ stepwise selection” were used for screening the independent variables under the
conditions both with the intercept term and without it. The several conclusions were achieved as below: (DThe goodness of fit of the
regression models was very poor when no transformations were applied to the quantitative dependent variable and independent variables.
(2The distinct results of the goodness of fit of the regression models could be gotten by using the distinct transformations to the
quantitative dependent variable in accordance with the data conditions. @) It was rational to transform the multi — value nominal
independent variable by using the corrected mean transformation, which was conducive to improving the goodness of fit of the regression
models. @It was wonderful to introduce the derived variables to the quantitative independent variables in fitting the regression models.
(@It was helpful to improve the goodness of fit of the regression models by getting rid of the intercept term.

[ Keywords]  Variable transformation; Transformation of the corrected mean; Logistic transformation; Derived variable;
Goodness of fit
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data aa;

2.1.1

set sashelp. gas;
proc glm data = aa;
class fuel;
model nox = fuel cpratio eqratio;
Ismeans fuel ;
run;
U561 b 0 Ismeans 3% 41" 5 2 75 54
“ZAEA AL (fuel) " 7K TR ALEIIE” o
[ SAS &5

KAEX{H

Fuel nox LSMEAN
82rongas 3.51852959
94 % Eth 2.11619735
Ethanol 1.95691843
Gasohol 3.32335605
Indolene 3.54233497
Methanol 1.54554003

B BRI AFPZE (fuel ) ™ YA 7KF AL 38 2 A
AR RH A BRI (E” Tl B SAS FEPANE
/xR SAS Rkt Z(H 44 2 & K28 4 i
55 e PRAR BEAR AR IR 344 = /
data al ;

set sashelp. gas;
if fuel = “82rongas” then mfuel =3.51853;
else if fuel = "94% Eth” then mfuel =2.11620;
else if fuel = “Gasohol” then mfuel =3.32336;
else if fuel = “Indolene” then mfuel =3. 54233 ;
else if fuel = “Methanol” then mfuel =1.545540;
else if fuel = “Ethanol” then mfuel =1.95692 ;
run;
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data a2 ;

AR REI A5 IR

set al ;
x1 = log ( cpration ) ; x2 = sqrt ( cpration ) ; X3 = exp
(cpration) ;
x4 = cpratio * *2;x5 =x4 * cpratio;
wl = log (eqration ) ; w2 = sqrt ( eqration ) ; w3 = exp
(eqration) ;
w4 = eqratio * * 2;w5 = w4 * eqratio;
zl =log(mfuel) ;72 = sqrt( mfuel) ;23 = exp(mfuel) ;
74 = mfuel * %2 ;75 =74 % mfuel ;
ml = cpration * eqration ;m2 = cpration * mfuel ;
m3 = eqration * mfuel;

run;

IBATLL b SAS FRIF IS, AN TR 22,
TEX I 4 al %ﬁtﬂtf&ﬁﬂT M =€ it ’QE
“cpratio” “ eqratio” Fll “ mfuel ” YR A= H K 1Y) 18 81 H

At BT B E A SR B AR B
ST RAS G 5 B e SV J7 28 4 A N7 T AR A Y 2
R A=A E B B 7L B AE SO BVL 19 45

2.2.2 WEEAZTE 5 T ETHR

Jiris BERY) SAS FEFFUNE
/o PERUIEE a2 FOJERI B3I i
AR TR a3 «/

data a3;

PSR Y 5 Fpas

set a2
yl =log(nox) ;y2 =sqrt(nox) ;y3 = exp(nox) ;
y4 =1/n0x;y5 =exp(nox)/(1 +exp(nox) ) ;
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BRI 45 R? P R ¥R Cp fH (SR Ting a4 A TG

55 1 RTHY L SR 2 DRI AR I

1 0.2342 0.2296 1.55980 2.5393 1 H

2 0.7949 0.7937 1.55053 0.4311 1 TG

3 0.9082 0.9024 0.19758 13.5328 10 H

4 0.9767 0.9744 0.19243 13.2981 15 Jc
552 AR . X E i PR S B SRR O

5 0. 1540 0. 1489 0.43966 1. 8605 1 H

6 0.5285 0.5229 0.43518 1.1046 2 7

7 0.9639 0.9611 0. 02007 14.4014 12 H

8 0.9791 0.9775 0.02048 16.6727 12 ¥
55 3 UASTAN ) 5 i PR AR R MO AR AR

9 0.1948 0. 1900 0. 18485 2.4588 1 H

10 0.9146 0.9135 0.20284 2.8796 2 ¥

11 0.9519 0.9482 0.01182 11.2034 12 H

12 0.9954 0.9949 0.01192 14.5316 15 I
55 4 LR ;6 5 dak PR A% Sk P A2 4

13 0.2953 0.2911 2439.35922 1.1146 1 H

14 0.4361 0.4293 2509.25255 2.7003 2 TG

15 0.5182 0.5003 1719.26811 3.4300 6 H

16 0.6310 0.6053 1735.33667 8.9613 11 7
555 LAY Xt PR e A RO 4

17 0.0837 0.0782 0.37185 0.2091 1 H

18 0.5566 0.5512 0.40327 2.9894 2 I

19 0. 8450 0.8362 0. 06607 7.8685 9 H

20 0.9308 0.9255 0. 06697 12.0038 12 Jc
55 6 LRI . 3 5 5t P AS i Logistic 454

21 0.1104 0.1051 0.01389 2.8846 1 H

22 0.9668 0.9661 0.02527 3.0000 3 Jc

23 0.9650 0.9621 0. 00059 12.4498 13

24 0.9992 0.9992 0. 00061 15.7079 12 TG
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4 0.9767 0.9744 0.19243 13.2981 15 T

0.9791 0.9775 0.02048 16. 6727 12 7
12 0.9954 0.9949 0.01192 14.5316 15 T
16 0.6310 0.6053 1735.33667 8.9613 11 T
20 0.9308 0.9255 0.06697 12.0038 12 T
24 0.9992 0.9992 0.00061 15.7079 12 T

19



http : //www. psychjm. net. cn

PO RS TLA= 2019 A5 32 4255 1 1)

FIE 2 AT BRORE 24 J2 6 AN IR L7 A R
HE" o IR PR AR O S AL R i Y Logistic
AR R (ys) 7, AR (3 + 18 =21 4~) [ A8t Hh

Ji %

s H I A

kil 12 126. 05961

R 157 0.09496

K IEETT 169 126. 15458

AL SHTHE PrifEiR 2
CpRatio -0.30528 0.15101
EqRatio —-294.70778 32.77512
x2 1.51695 0.69247
x4 0.00458 0.00206
wl 87.09856 9.41143
w2 —-349.83874 38.95857
w3 284.68974 31.70312
w5 -130.57047 14.46523
72 0.34215 0.07843

z5 0.00236 0.00098863

ml -0.02414 0.00295
m3 -0.13225 0.01839

B DL ESSRASAS RPN
/BB 24 R =0.9992, JH#& R =0.9992, MSE =
0.00060486 ,Cp =14.9351 ,niv =12, JCHIEI = /
Proc reg data =a3;

model y5 = cpratio eqratio mfuel x1 —x5 wl —w5

zl —z5 ml —m3/noint selection = backward sls =

0.05 r;

/ % fR 24 % /

run;
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el 1 12 D HEA G A A & B
B, BRI REERANT

Hr

bidya F Pr > F
10. 50497 17367.6 <0.0001
0. 00060486
IT 7 SS F Pr > F
0.00247 4.09 0.0449
0.04890 80.85 <0.0001
0.00290 4.80 0.0300
0.00300 4.97 0.0273
0.05180 85.65 <0.0001
0.04877 80. 64 <0.0001
0.04877 80. 64 <0.0001
0.04928 81.48 <0. 0001
0.01151 19.03 <0.0001
0.00346 5.71 0.0180
0.04037 66.74 <0.0001
0.03129 51.72 <0.0001
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