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[ Abstract] The purpose of this paper is to introduce the difference between the two fitting methods ( linearization and direct

fitting) of curve equation. By fitting the Logistic curve regression equation with the linearized method and the direct fitting method for

an example in which the scatter plot is " S - shaped curve"

. Compared the fitting results producing from the two methods mentioned

above, it was found that the more accurate fitting result can be gotten by means of providing the crude estimators of the parameters in

the regression equation and then directly fitting Logistic curve regression equation through the NLIN procedure in SAS/STAT.
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[ 1 | BT R E R TR BIER R E T
AWM TR E 1961 4F - 1996 HERH A it
KIRFR(1/10 J7) R AE 1o BXHETOR T i
51/ i= S

Rl REEXARTLRE

A& (A) R EHRE(1/1077)
1 0.555
2 1.295
3 2.751
4 11.116
5 24.879
6 43.476
7 69.297
8 97.037
9 114. 631
10 121. 645
1 124.412
12 125.619
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{01 S RURG LR, # 7T R A Logistic #h 4k 77 R & %
*o HIZR EFRA 130, TR O, BT HELZ 6
T H R 130,SAS BT
% let ul =130; /xl %/
dataabe; S x2 %/
dox=1to12;
input y@ @ ;
z=log((&ul-y)/y);
output ;
end;
cards;
0.555 1.295 2.751 11.116
24.879 43.476 69.297 97.037
114.631121.645124.412125.619
run;
ods html;
proc gplot; /*x3x/
plot y * x/haxis =0 to 12 vaxis =0 to &ul by 10;
symbol value = dot ;
run;

proc reg data = abc outest = est( keep = Intercept x) ;

model z =x; /xdx/
run; quit ;
data setl ; /%5%x/

set est;

call symput( al”, exp(Intercept) ) ;
call symput( bl17,x);

run;

proc nlin data = abe; /x6x/
parms K = &ul a = &al b =&bl;
model y =K/(1 +a*exp(b*x));
output out =set2 p =yp r =resid;

run;

S xTx/

create table set3 (sum num,css

proc sql;

num) ;
insert into set3 select
sum(resid * *2) ,css(y) from set2;
quit;
data setd; /%8 x/
set set3;
2 =1 -sum/css;
run;

proc print data =set2 round; /%9 %/
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The NLIN Procedure Estimation Summary
Dependent Variable y Method; Gauss — Newton
Method Gauss — Newton
Iterative Phase

Iterations 5

Sum of
tor K . b - R 2.53E-6

ares
PPC(a) 1.044E -6
0 130.0 405.0 ~0.8464 249.8 RPC(a) 0. 000015
1 127.3 374.8 -0. 8809 21.0766 Object 1.416E -9
2 127.8 394.3 -0.8881 19.3877 Objective 19. 38066
3 127.8 394.5 -0.8879 19. 3807 Observations Read 12
4 127.8 394.6 -0.8879 19. 3807 Observations Used 12
5 127.8 394.6 -0.8879 19. 3807 Observations Missing 0

NOTE: Convergence criterion met

XJfE NLIN SRS MAERNERER, &
R4 Gauss — Newton 3, LA K =130,a =405,b =

Note: An intercept was not specified for this model

-0.8464 MG, BT 5 K, B T WS
%%O

Source DF Sum of Squares Mean Square F Value Approx Pr > F
Model 3 76037.4 25345.8 11770. 1 <. 0001
Error 9 19. 3807 2.1534
Uncorrected Total 12 76056. 8
Parameter Estimate Approx Std Error Approximate 95% Confidence Limits
K 127.8 1.0737 125.4 130.2
a 394.6 65.1746 247.1 542.0
b -0.8879 0.0263 -0.9474 -0.8284
Approximate Correlation Matrix 10 10 121. 65 -2.68 121.16 0.49
K a b 11 11 124.41 -3.10 124.99 -0.58
K 1. 0000000 -0.5086692 0.6148707 12 12 140. 62 -3.36 126.64 -1.02
a -0. 5086692 1. 0000000 -0.9798514
b 0.6148707 -0.9798514 1.. 0000000 Obs sum oss 2
1 19.3807 30827.91 0.99937

X NLIN SRS BR ML R, B
K4ER R F=11770. 1,P <0. 0001 , 3B B #0-& tr ks
REARITEE XM, EAKH =S HERME S5
¥:K=127.8,a=394.6,b= —0.8879, Fill, A%
FHETLE B Logistic fiZR MIIT 12 K -

y=127.8/(1 +394.6 x e *®™)

XREMAMUSHRIGR, BT HRRE
977 R & M B G R, yp 1 7 il 8 % 25 W
MBUIE , resid AP (E 5B Z BHRZE, R
Ja % T XA BIARBCREIEM AL, R E T A
7 19.3807 , K455 R =0.99937

BRI, TR LG LR b 31T Logistic B
A, TRBEFHMERR

Obs x y 2 p resid

1 1 0.56 5.45 0.78 -0.23

2 2 1.30 4.60 1.88 -0.59 S %30k
3 3 2.75 3.83 4.49 -1.73 0]

4 4 112 | 2.37 1038 | o0.74

5 5 24.88 1.44 | 22,60 | 2.28 [2]

6 6 43.48 | 0.69 | 43.83 | -0.35

7 7 69.30 | -0.13 | 71.46 | -2.17

8 8 97.04 | -1.08 | 96.50 | 0.53

9 9 114.63 -2.01 112.76 1.87
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