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The basis and essential of the regression modeling( II)
——the transformation of the skew distribution measurement data
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[Abstract] The purpose of this paper was to introduce the method of transforming the skew distribution measurement data into
the normal distribution data. Firstly it is necessary that the skew distribution measurement data should be transformed into the normal
distribution data according to the demand of the parametric statistical methods in the classical statistics. Secondly four kinds of the
common used transformation methods for the measurement data were introduced as follows: (Dlogarithmic transformation; @square root
transformation; (@reciprocal transformation; (@ Box — Cox transformation. Finally the method of the successful transformation was
given through two real examples which were to transform the positive and the negative skew distribution measurement data into the
normal distribution data respectively. Something should be pointed out as below: (Dthe successful transformation may be uncertainty;
(2sometimes it was needed to combine several transformation methods together; (@the transformation was mainly used in dealing with
the measurement outcome variables especially in the following situations such as the difference tests interval estimation and
regression analysis based on the parametric methods.
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2.1.3.2 Box — Cox

Box — Cox
/* SAS SAS al (8) A “0.29” Box
* - Cox
data al; W=0.971648.P =0. 6254 Box — Cox

input y @ @ ; o Box — Cox

z=0; 4,
cards;

1.73.75.05.15.35.96.06.07.48.0
8.38.38.39.19.611.312.112.313.1
13.414.015.916.116.7 17.021.0 22.7 30.0
run,
/* al
*

proc univariate data = al normal,

var y,

histogram 1y,

run,

/* al Box — Cox

lambda * /

/* Box — Cox aaa
*

ods graphics on;
proc transreg details data = al maxiter =0 nozerocon
stant plots = ( transformation( dependent) obp) ;
model BoxCox( ¥ / convenient lambda = - 10 to
10 by 0.01) =identity( z) ;
output out = aaa approximations;
run,
/* aaa
*
proc univariate data = aaa normal,
var ty,
histogram ty/normal;

run,
2.1.3

2.1.3.1

( ) °
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43.5.70.0.45.0.45.0.46.5.69.5.58.0.68.
0.68.
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0.54.
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79.0.80. 0. 72.
73.0.77. 0.80. 0. 81. 5.42. 0.77. 0.75.
83.0.74.5.80. 0.75.5.80. 0.77. 0.75.
79.0.81.5.78.0.73.5.81.9.85.0
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5.70.5.73.
5.79.0.75.
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5.52.5.61.
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Box — Cox
/* SAS SAS al* /
/* z *
/* 1000 *
data al;

input y @ @;

z=(1/y) * 1000;
cards;
43.570.045.045.046.5 69.5 58.0 68.0 66.5
70.167.0 66.5 68.0 59.0 66.0 68.0 69.8 68.8
67.055.551.552.561.058.047.553.053.0
54.059.0 54.0 46.0 54.0 55.0 57.0 52.0 52.0
50.054.062.554.565.061.5 60.5 60.0 68.5
67.070.0 67.0 75.0 70.5 64.5 68.0 72.0 63.0
63.564.065.074.572.5 67.572.0 69.0 61.5
69.060.040.0 71.2 74.0 71.0 69.5 69.0 61.0
70.368.5 64.5 70.5 73.0 65.0 67.5 71.0 79.0
80.072.579.0 75.2 81.0 82.075.0 73.0 77.0
80.081.542.0 77.0 75.3 81.0 83.0 74.5 80.0
75.580.0 77.0 75.0 61.0 79.0 81.5 78.0 73.5
81.985.0
run,
/* al y z

*

proc univariate data =al normal,

var y z,

histogram v z;
run,
/* al w=0

a2* |/

data a2;

set al;

w =0,
run,
/* a2 Box — Cox
lambda * /
[* Box — Cox aaa

*

ods graphics on;
proc transreg details data = a2 maxiter =0 nozerocon
stant plots = ( transformation( dependent) obp) ;
model BoxCox( z / convenient lambhda = - 10 to
10 by 0.05) =identity( w) ;

output out = aaa approximations;

run,
/* aaa
*
proc univariate data = aaa normal,
var iz,

histogram tz/normal;

run,
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