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[ Abstract)

models, the transformation of the arithmetic mean and the other variable transformations. The concrete approaches were as follows:

The purpose of this paper was to introduce the second strategy of improving the goodness of fit of the regression

(D“The transformation of the arithmetic mean” was adopted to the multi — value nominal independent variable. 2The 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” .
(®“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 low when no transformations was applied to the quantitative dependent variable and independent variables.
(2The distinct results of the goodness of fit of the regression models could be achieved 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 arithmetic 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. (DIt 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 arithmetic mean; Logistic transformation; Derived variable;
Goodness of fit
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data aa;

2.1.1

set sashelp. gas;

proc sort data = aa;
by fuel;

run;

proc univariate data = aa noprint;
var nox;
by fuel;
output out = aaa means =m_nox;

run;

proc print data = aaa;

run;
[ SAS % i 2524
Obs Fuel m_nox
1 82rongas 3.52589
2 949% Eth 2.08788
3 Ethanol 1.95738
4 Gasohol 3.34938
5 Indolene 3.54659
6 Methanol 1.55967
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data al ;

set sashelp. gas;
if fuel = “82rongas” then mfuel =3. 52589
else if fuel =94% Eth” then mfuel =2.08788;
else if fuel = “Gasohol” then mfuel =3.34938;
else if fuel = “Indolene” then mfuel =3. 54659 ;
else if fuel = “Methanol” then mfuel =1.55967 ;
else if fuel = “Ethanol” then mfuel =1.95738;
run;
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data a2;

AR A5 MR

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) ;
wd =eqratio * *2;w5 =w4 * eqratio;
zl =log(mfuel) ;22 = sqrt(mfuel ) ;23 = exp(mfuel ) ;
74 = mfuel * %2 ;25 =74 * mfuel ;
ml = cpration * eqration ;m2 = cpration * mfuel ;
m3 = eqration * mfuel ;
run;
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data a3;
set a2;
yl =log(nox) ;y2 =sqrt(nox) ;y3 = exp(nox) ;
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v4 = 1/nox;y5 =exp(nox) /(1 +exp(nox) ) ;
run;
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Y 12 126.05961

R 157 0.09496

KIEETT 169 126. 15458

AL SR HE bR 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

s LA R 2SR SAS s BRAL R IR
/% FERI 24 . R =0. 9992, JH# R’ =0. 9992, MSE =
0.00060486 ,Cp =14.9351 ,niv =12, JCHEIEI = /
proc reg data = a3;
model y5 = cpratio eqratio mfuel x1 —x5 wl —w5 zl
—2z5 ml — m3/noint selection = backward sls =0. 05 r;
/ % fI 24 % /

run;
3.4 NG
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ARG (R 2 PEREI 16 Z4b) o Hoh ORI (R AL

Hr

¥r5 F Pr>F
10. 50497 17367.6 <0.0001
0. 00060486
11 78 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
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