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Strategy of improving the goodness of fit of the regression model( | )
——the transformation of the dummy variable and the other variable transformations
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[ Abstract] The purpose of this paper was to introduce the first strategy of improving the goodness of fit of the regression
models, the transformation of the dummy variable and the other variable transformations. The concrete approaches were as follows:
(D*“The transformation of the dummy variable” was adopted to the multi - value nominal independent variable. (2The derived variables
were introduced to the quantitative and the ordered independent variables including 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, respectively. The several conclusions were achieved as below: MDThe
goodness of fit of the regression models was very poor when no transformations were applied to the quantitative dependent variable and
independent variables. @The 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 the common measurement to
transform the multi — value nominal independent variable into the dummy variables, however, there were disadvantages of the approach
mentioned above. @It was wonderful to introduce the derived variables to the quantitative independent variables in fitting the regression
models. (B3It 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 dummy variable; Logistic transformation; Derived variable;

Goodness of fit

Tt 4 [E KR BRI A TR BB 1) (2015AA020102)



http : //www. psychjm. net. cn

PO RS TLA= 2019 A5 32 4255 1 1)

| TETHRHUEERTRT X
L1 ZERXEENTETHR
EFRAEXETHRAENLEN

TEVEAT A3 it 25 A A i oA Z{HA X
AR CAnRY R AR Al A ) LR 2R B
KT AR 30T 8 TR R WANRE TR A
WA 1.2 3 " BT A S S 0, T s
FR 2 FEOTA LR R B4, FETE AR £
{4 SR BEAT AT AR I A AR e 7 AR SOREAY
23 UG, RIEA T WA AR

E R 70 A Hp N e b B A P AR T
FEGEIHE L, M BRI 28 A P A2 4K
P B R FEIBUE, 4 - B x AR R 47
WA R R, B E Al Aoy T, T, A
N x WHUE LR “1.2.3.4.57 o ARG A H AT
R KRR IISL A Z 1o PR D 22 PR Ak A [ 45
G, HO AR B2 e ] BEAS I “ M SC R IR AT fE
SRR IR AR R R . L, NoR - Z{HA P
FUR R N 244 AR SR A i 2
ARTT

1.1.2 MEEANEEHIT WEETHR”

PR WA A e, U — A A b A IROF Y
AR SO R (k- 1) A AR i, AR A
AR — A~ AR AR AR (B A AS [ HU(E Y 22
)7 RS M —E P i — AT
P AR — 0 (5 B AT P R 2
TEH B RESE UL & BUE T O St

STt A FE AR G 14 T 9 - R — IR R Y
KA FEEAR " A KPR 5 i B K P A
ORI = e — A HeAe ™ (RIS ) o i - A
ABO MBS R G fBEFEREA BORN & T O RLIMLAY
NEGZ T DAL O Ui i N 2 BREAKCE”
Aty =l 7Y A9 AARXS T O B 9 A 73 317 A —
AR R BANE

1.1.1

ARG I Xai0 Xpo Xawio
1 A 1 0 0
2 B 0 1 0
3 AB 0 0 1
4 0 0 0 0

TE T RALTE R, “ X0 Xeio Xago X =
AR AR MR XA 4 (B 4% SO R R Y WE
2

AR e R R A R 2R B
RUIL” A A AB UM

113 XMEEZXETEHT HitEETHR"

(TR ST 1, 1 A B C 2%
SIS AR B4 X B 10 R
RS AT A A A RS T T RUR AR WS
HASHE R ML AL A By 2 G 10 5
SROCERRALE.

1.2 EETENTETIHR
1.2.1 #EFETET

WHAFOLT , AT R A 0 T i
14 8 A2 A/ s AR A AT AT A e . SR 11, i FEA
ATV 15 €0 o NS 7] M TN DB il v | RV R
RBAGUFH o PN 2 8] (158 RAEE R AR
2R, EAZ AR L — W5 T AR I 2 i AT
REMERAR R LAY, AR Y alRE S A A48
ZIRPEMAC R FRBO L C R SO B ZOC R 5
PS8 Y A B Al il 125 1 2 0 A AR I, AR 2 4t
R BRI AS F b WU M IE 28 231 o PRIk, i 25060
R AR VR A Tl 7 A, LA AT B 4 2 4L
TR A REA R § T SO 80 5 B {8 TR 5 0
R e A 48, LS S 1 KL 5 PR ]
AL

1.2.2 MEEREEHITRARNEELR

S —J5 T (A R A e B i A AR A T
FPh A AT, A RIS H AR i SCR
AR R AR o A R, U log (x, ) 7, T &%
Fx, "o B 5 I A A AR O = AN (U AS R
A IO DR B R I . XN S5 R =
o 7 A 80 H R R, 5 Bk O e AR IR A AR
7o Pl BEA 10 A E RS, i LG EATHR
IO B AR e, 23 10 Az s donl AXE 10 4
AR BTy AR mP- 7 HRAZ 5 18 F UKL T 10 A4
SE AR AR S SO BRI SS

1.2.3 NEERTEHITTE=TH

FEMF O T, AMT#EAT #Y I~ — o2 a1
S3AT, IR, o 0k S e DR AR R AT A R AR A, A 1]
VAR, LAl AR 5 ) DR A A AN 2 [ 1
JEAe i AR AR S i AR B (R XA E
248" —ou” AR R o0 AT ) o

AR B iy 00 R PR AR R A T AR e A L
PRSIl — o, AR R R 2 ]



PO RS pft TLA= 2019 A2 32 425 1 1]

http : //www. psychjm. net. cn

FoF R BOC R, U FRAR Y (AL R AR BT 95 o N .
LN RS QAR Z W SR BRI AR R
A0 AT A DA A 5 O A i H =, e i S i
A% L, W2 R TR F) 1R 22 T ) i 75 1E 25 7 A AR
LI, B — Al A AR T I, H
AR PR PR AZ IR AR R iy R 1 A A R o0 A
UNIEZS I3 A FER AT SR AT R0 AT 45 o

2 ELRREEES RS
2.1 SEFRiEER

G 50 I A i 5 AR o - SR AL BRI
(nox) ", iZE AR PR BUE I A ST & ZhHl. © A
SEM R 2 A SR AN (fuel ) | H 46 L ( cpratio ) F14E
fH L (eqratio) o o JR 1 Ff 2 (fuel ) J& 2 44 X
Ap b, A AL BB AL (nox) | FE4H EE ((epratio ) F145:
{H HE (eqratio) ARSETHEAR H X PRk H SAS #f4:
HH S B B R B 4R 44 R s sashelp. gas

R DL AL BRI (nox ) 7 S RIS 1, DL AT
T2 (fuel) |4 L ( cpratio ) FIAFE LL (eqratio) 7 2y
A, A —Jn 2 5 [ AR,

(158 BH 192 52 B[] /LRGSR 9 5008 S 5 SAS/
STAT f#) TRANSREG 3 #2 T (1 £ 151 &2 SASHELP %i
P, HOBi 4 44 9 sashelp. gas™

2.2 HiEEH
MIFLAR SAS B2 /5 a] DL /R iz Ol R Rs 4514 «

proc print data = sashelp. gas;

run;
CesliligaliopveiiEga)!

Obs Fuel CpRatio  EqRatio NOx

1 Ethanol 12 0.907 3.741

2 Ethanol 12 0.761 2.295

3 Ethanol 12 1.108 1.498

4 Ethanol 12 1.016 2.881

5 Ethanol 12 1.189 0.760
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proc freq data = sashelp. gas;

tables fuel eqratio cpratio nox;

run;
(SRR i o A ]

Fuel — #i% Aol RBUWE ZHAE S
82rongas 9 5.26 9 5.26
94%Eth 25 14.62 34 19. 88

Ethanol 90 52.63 124 72.51
Gasohol 13 7.60 137 80.12
Indolene 22 12.87 159 92.98
Methanol 12 7.02 171 100. 00
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Compression Ratio

CpRatio  #i%y H/rtk REUE RBETH
7.5 93 54.39 93 54.39
9 17 9.94 110 64.33
12 24 14.04 134 78.36
15 20 11.70 154 90. 06
18 17 9.94 171 100. 00
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proc univariate data = sashelp. gas normal ;

var eqratio nox;

histogram eqratio nox/normal ;

run;

[ S0 LAY IE SRR IR 25 2R )

IEA A5
L it p
Shapiro — Wilk W 0.969774 Pr<W 0.0009
Kolmogorov — Smirnov D 0.063047 Pr>D 0.0941
Cramer — von Mises W -Sq 0. 196943 Pr>W -Sq 0.0058
Anderson — Darling A - Sq 1.289752 Pr>A -Sq <0.0050
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Shapiro — Wilk W 0.945485 Pr<W <0.0001
Kolmogorov — Smirnov D 0.098374 Pr>D <0.0100
Cramer — von Mises W -Sq 0.336953 Pr>W -Sq <0. 0050
Anderson — Darling A -S5q 2.431071 Pr>A -5q <0. 0050
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set sashelp. gas;

g] =O;g2 =0;g3 :O;g4 =0;g5 =0;

if fuel = “82rongas” then gl =1;
else if fuel =794% Eth” then g2 =1;
else if fuel = “Gasohol” then g3 =1;
else if fuel = “Indolene” then g4 =1
else if fuel =~ Methanol” then g5 =1;
run;
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data a2;
set al ;

x1 =eqratio * *2;x2 = eqratio * cpratio;
x3 =cpratio * * 2 ;x4 =x1 * eqratio;
x5 =x3 * cpratio ;x6 =x1 * cpratio;
x7 =x3 * eqratio ;x8 = sqrt( eqratio) ;
x9 = sqrt( cpratio) ;x10 = log( eqratio) ;
x11 =log( cpratio) ;x12 = exp(eqratio) ;
x13 = exp( cpratio) ;
run;
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set a2 ;

yl =log(nox) ;y2 =sqrt(nox) ;y3 = exp(nox) ;
y4 =1/nox;y5 =exp(nox)/(1 +exp(nox) ) ;
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S
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RILIEA 169 126. 15458
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gl 0. 05367 0.00999
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H7 F Pr > F
7.87744 10431.6 <0.0001
0.00075515
T # SS F Pr>F
0.02179 28.86 <0.0001
0.03650 48.33 <0.0001
0.05275 69.85 <0.0001
0.01448 19.18 <0.0001
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PO RS TLA= 2019 A5 32 4255 1 1)

CpRatio -932.92081 221.15537
x1 -591.67642 128.76619
x2 -0.09658 0.04372
x3 29.76542 7.05701
x4 93.27029 19. 61988
x5 -0.55800 0.13232
x6 0.07200 0.01940
x7 -0.00227 0.00112
x8 —-5597.26653 1310. 34945
x9 3191.32640 756.40499
x10 785.94985 188.21633
x13 6.991368E -7  1.657578E -7

By DA 2SR SAS s BRAL R IR -
/BB 24 R =0.9991, J##& R* =0.9990, MSE =
0.00075515,Cp =16. 1852 ,niv =16, L EE I = /
proc reg data =a3;

model y5 =gl — g5 eqratio cpratio x1 —x13/noint

selection = backward sls =0.05 r;
/B 24 5/
run;

PR AR A S A (CEATZ A 2
HARXSSEEY) SR O e B 2R R A 51, DR B R ORI
Y 3 A RS HLUL, th— 2 (EA LA R AR
FIRY 2 TS I8 8 7 214 [ P 0 D% B 7 (] DA 8 v i ] B
BICHRBR L ] RERY , (E X PP 45 Sy B0 7AE SRy BRAE 5 T
HA RHRER S AWML R Rl B, AR 4 s

0.01344 17.79 <0.0001
0.015% 21.11 <0. 0001
0.00369 4.88 0.0287
0.01343 17.79 <0.0001
0.01707 22.60 <0. 0001
0.01343 17.78 <0.0001
0.01040 13.77 0.0003
0.00307 4.07 0.0454
0.01378 18.25 <0.0001
0.01344 17.80 <0.0001
0.01317 17. 44 <0.0001
0.01343 17.79 <0.0001

Rga 2 AR B AP 1 3 A, XA 45 R A7 A W g
Unfaf B2 AL B 2o 40 LA AR e AR
W5 ¥ LR S R R 4R ST E

S 30k
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W R, B, 1955 4F 8
HE, #z, e sm,
iR e Ve S S T e
WRER A AL T U AL A
RN R G G &
1. Ebs— BRI
FESEMRGEIT ARG T
B2 o5 B RL BUR 5
PR PR 2 B 2 e 2 s BT 1S o IR 25 22 K5 2 e PR AR
gt Ll Z R ok HEAY RS RR 2K,
(PAEPR2A2RE) 4 10 A A% s 4 22 A 28 20 il 24 il
EHRFH K. ERGEITELH 8, ZHEitrL
FH10TR; R R —AEE AR I2604RT , REAMEILX

MAFTEEBRRIA—WAR FHRE T

130 430, ARAEABHEOSUR R SR BB 2 30 2
IO =T E FARMER RS TAE; S =0E KR E R
LIPS TAF . TEMNSGET TR 30 45rh, SHJLT
AT A BRI B I R PR AR R A g R AR
Eergiiter, TEeE A RS R0 100 )y, 2%
IV B G2 IE, B3R 2 4 Goi 2 a1
MEETeAE . IUAFAR, 20 S G00T 24 70 B2 97 d p it H
PRHECHI, 20 100 22014 4 R S IR ST
AT AHIFREIA N TELHRAEARR /"
FUONBE” Mgeit e AR, A 7 GE T B A A
=RENE . ER TR BB B AR SOR Y
et SAS SCBL, A M2 I G 22 Hr BN AN i
TAE.
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