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Regression analysis based on the variable transformation( [ )
——the approach of fitting the data with discontinuous points
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[ Abstract] The paper introduced one good approach of fitting the data with discontinuous points. In order to improve the
goodness of curve fitting, it was necessary that the knots should play a role when the following situations appeared, such as the data
with definite discontinuous points and/or the data with several types of curvilinear trend in the whole interval of the independent variable.
From two perspectives, the knots could be deal with the two approaches as follows. First, artificial setting various number of the knots
and then fitting the piece — wise polynomial curve by using the spline transformation. Second, the first derivative, the second derivative,
until the fourth derivative was computed on the objectively existent knots, based on the previous results, the curve regression model was
structured. The conclusion proved that the fitted effect of the latter approach provided better fitting effect than the former.

[ Keywords] Knot; Spline; Variable transformation; Curve fitting; Regression analysis

| mEEa BOrk SR BB BT .

HA FLPA L0, BE 40T LARE— 2514 0 B — R

LT =ish FOEH B — BRI BR U M B - RS

PSR, BB A R g, Wifpeky DU GBIV B - REORTRERT T IR OGI A
WA IR, R et ORGSR

A LM B X SRR SRR 13 s

M TSR T A, AR R T I ‘ o L )

OSBRI F T AR 46 SAS 19 TRANSREG b PP 10 BT IATAL™ S0 AIESE 2L o

AR T S S STk, ATPURR BT L SRR A7 A

iq;gﬂjd\%[lio ’%IPEB?KE,J&ML‘%K’E—%ﬁO “lEﬂ%ﬁ)\J—i 7 ,{ﬁﬂﬁnzl‘(iﬂ/‘]@ 1 qJE'jEHjIJFﬂT 3 /I\“_'ﬁ
BT BRI AT A < T T A 1)

1.2 #EZTHk AR S SR T8 A [ o 4% 50 A 1 20 A 1R 0L, )

i ’ i . NG ML nlfz “ ‘* g‘n“ b 3k g*” “UE S K
BRI RS RS b i B g e T PTROTAORXPROIET “SEAL R s e
e SRR R A P, A AT

S e A 5 A ) (2015AA020102) SR A 1 A U X ] N T 0
193




http . //www. psychjm. net. cn

BEAS MR R = B W OB B E 0 BE AR,
BT P 57 A B AR A . A
BEXSRIRYR X B PRR A R 20 A 2k LA
TEBEAT R Z A A I, U R 455 45 57 AR

2 =N ATERHEF—E =/ B =
5 ) B 0 B i 2%

2.1 FHEIBIEIEERR SAS 7

MR TR SAS BRI, Al AAR Jl— > i =4~ 18]
W7 55223 1 ) U B £
titlel An Illustration of Splines and Knots’

* Create in y a discontinuous function of x. ;
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if mod(i, 50) =0
c=((x/2) =5) % %2;
if 1=150
y=¢;3

end ;

then do;

then c=c+5;

x=x+0.1;
y=y-sin(x-c);
output;

end ;

run;
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ata a;
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<= ~0.000001; H MR A . x 5y ARG R AT
do 1i=0 to 199;
AR N 1A bR 2= B/ IME KA
X 200 10. 0499990 5.7879185 0.0999990 19. 9999990
y 200 12.0433539 9.2339544 -7.3705670 29.1657155
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1 2 0.40720 9 10 0.88232
2 3 0.46884 10 11 0.91857
3 4 0.52785 11 12 0.94481
4 5 0.58086 12 13 0.94524
5 6 0.58815 13 14 0.96258
6 7 0.65903 14 15 0.96266
7 8 0.67254 15 16 0.96475
8 9 0.86077
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proc transreg data =a;
model identity(y) =spline(x / degree =16) ;
run ; quit;
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3 3 0.61465 11 11 0.95835
4 4 0.74450 12 12 0.96231
5 5 0. 68823 13 13 0.97174
6 6 0. 88890 14 14 0.97508
7 7 0.93608 15 15 0. 96872
8 8 0. 92566
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proc transreg data =a;
model identity(y) = spline(x/degree =3 nknots =15) ;
run;
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proc transreg data =a;

model identity(y) = spline(x / knots =
5555
10 10 10 10

15 15 15 15);

run; quit;
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