R nls nls

nls(formula,data,start, trace)

formula Im  glm Im  glm

nls

1+ be®™ fourmula

y~ a/(l+b*exp(c*x))

fourmula a b ¢ ( )
nls ( )
2 ( )
nls
start formula start

nls(y~ a/(1+b*exp(c*x)),start=c(a=1,b=1,c=-1))

trace
TRUE( T) FALSE



>

>

<-c(1966:1984)

nls

<-¢(0.003,0.016,0.054,0.139,0.263,0.423,0.611,0.758,0.859,0.903,0.937,0.954,0.978,0.978,
0.982,0.985,0.989,0.988,0.992)

>tm<-nls(

>fm<-nls(

O OO OO OO0 OOFr,rNOW

0.9807489 123.54058867

>summary(fm)

.905671 :

.387674 :

. 743185 :

.7740847 :
.5578214 :
.09229084 :
.06874581 :
.01653944 :
.003486704 :
.001959816 :
.001949770 :
.001949752 :
.001949752 :

Formula:
Parameters:
Estimate Std. Error t value Pr(>|t])

a
b

0.98063
123.66095

~ a/(1+b*exp(c*
exp(C )
1966 1984 1 19

a

y:1+be‘:X

)),start=c(a=1,b=1,c=-1),trace = TRUE)

~ al/(1+b*exp(c*1:19)), start=c(a=1,b=1,c=-1),trace = TRUE)
1 1-1

O OO O OO OoOkFr OO o o

-9824052
.8872618
.9841109
.9271411
.0001338
-9606817
.9826601
.9806949
.9804580
.9806034
.9806268
-9806279

0.4300442
.8264732
.3123040
.5149748
17.1134434
40.3886048
75.9510234
110.6878664
123.8500804
123.8048180
123.6621023
123.6609507

~N DN O

-0.7549528

-0.
-0.
-0.
-0.
-0.
-0.
-0.

~a/(l + b * exp(c * 1:

0.00384 255.401
13.56739

1029666
2623701
2310466
5270324
4350728
6606493
7160221
-0.7509771
-0.7565368
-0.7553703
-0.7551686
-0.7551648

19))

< 2e-16 ***
9.115 9.82e-08 ***

a b c

summary



c -0.75516

0.01742 -43.347 < 2e-16 ***

Signif. codes: 0 “***" 0.001 “**" 0.01 "*" 0.05 ~." 0.1 ~ " 1
Residual standard error: 0.01104 on 16 degrees of freedom
Correlation of Parameter Estimates:

a
b -0.2950

b

c 0.3967 -0.9709

Im fitted
nls 1
>plot( , ,cex=2)
>lines( )
>lines( Jfitted(fm),col=2,Ity=2,lwd=2)
>legend(1975,0.5,c(" "), col=1:2,Ity=1:2,lwd=2)
» -y ———
i
:— L I = W FLE
T KLk
resid plot
R nls
SSlogis
SSweibull
SSlogis
>fml<-nls( ~SSlogis(1:19, Asym, xmid, scal ),list( Asym = 1, xmid = 0, scal = 1 ),trace =
TRUE)

SSlogis



> data.frame(fitted(fm),fitted(fm1))
fitted.fm  fitted.fml

1 0.01660369 0.01660370

2 0.03466288 0.03466289

18 0.98059694 0.98059694
19 0.98067744 0.98067745

nls

>x<-seq(-5, 5,0.1)
>y<-10*x"3+100*rnorm(x,0,1)
>plot(x,y)

y X 3
3 y=a+bx+cx? +dx®

nls

>fm3=nls(y~a+b*x+c*x"2+d*x"3,start=c(a=1,b=1,c=1,d=1),trace=T)
20490809 : 1111
1089805 : -20.576319 24.692240 1.206357 8.678613
> summary(fma3)
Formula: y ~a+b *x +c * x?"2 +d * x*3
Parameters:
Estimate Std. Error t value Pr(>|t])
a -20.5763 15.8218 -1.301 0.19651
b 24.6922 9.0471 2.729 0.00754 **
c 1.2064 1.3875 0.869 0.38674



d 8.6786 0.5421 16.011 < 2e-16 ***

Signif. codes: 0 “**** 0_001 “*** 0.01 “*" 0.05 ~." 0.1 ~ * 1

Residual standard error: 106 on 97 degrees of freedom
Correlation of Parameter Estimates:
a b C
b 8.778e-09
c -7.454e-01 -3.082e-09
d -2.804e-08 -9.166e-01 2.545e-08

y =—20.576 + 24.692x + 1.206x> + 8.679x°

y=a+bx®

>(fm4=nls(y~a+b*x"3,start=c(a=1,b=1),trace=T))
20715546 : 11
1181990 : -10.32228 10.03462
Nonlinear regression model

model: y ~a + b * x*3

data: parent.frame()
a b

-10.32228 10.03462

residual sum-of-squares: 1181990

y =-10.322 +10.035x>

> AIC(fm3)

[1] 1232.551
> AIC(fm4)[1]
[1] 1236.752

AIC

>plot(x,y)
>lines(x,fitted(fm3),lty=1,col=2)

AlIC



>lines(x,fitted(fm4),lty=2,col=4,lwd=2)
>legend(1,-700,c(" . "), Ity=1:2,col=c(2,4),lwd=2)

3

-4 4 0 i 4
3
Im
Im(y~poly(x,3))
poly(x,3) 3 (Polynomial)

Im glm nls

>x1=seq(-10,10,0.1)
>y1=50*sin(x1)+x1*2+10*rnorm(length(x1),0,1)
>plot(x1,y1)

x1 yl yl

x1



>Im.p2<-fitted(Im(y1l~poly(x1,2)))
>lines(x1,Im.p2,lty=4,col=4,lwd=2)
#2
>Imp5<-fitted(Im(y1l~poly(x1,5)))
>lines(x1,Imp5,lty=2,col=2,lwd=2)
#5
>Imp8<-fitted(Im(y1l~poly(x1,8)))
>lines(x1,Imp8)
#8
>legend(-2.5,140,c("poly(x1,2)","poly(x1,5)","poly(x1,8)"),col=c(4,2,1),lty=c(4,2,1),lwd=2)

#

180

= pahd 2
= = nehlsl 51

100
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—
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smooth.spline ksmooth supsmu lowess

>par(mfrow=c(2,2),oma=c(2,2,2,2),mar=c(2,2,2,2))
#1 4
>plot(x1,yl,main=" smooth.spline ")
>lines(smooth.spline(x1,yl),col=2,lwd=2)
#smooth.spline

>plot(x1,yl,main=" ksmooth ")
>lines(ksmooth(x1,y1),col=4,lwd=2)

#ksmooth
>plot(x1,yl,main=" supsmu ")
>lines(supsmu(x1,yl),col=3,lwd=2)

#supsmu

>plot(x1,yl,main=" lowess "



>lines(lowess(x1,y1,f=0.1),col=5,lwd=2)

#lowess
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5
fields sreg (smoothing spline)

(2)
(additive regression model)
y=a+ fi(x)+ L,0)++ F(x)+--+ f,(X,)+¢
y Xi fi €

nls f;

(GAM: generalized additive
model)

R mgcv gam gam

airquality
smooth.spline S

summary

> library(mgcv); data(airquality)
>airg.gam<-gam(Ozone~s(Solar.R)+s(Wind)+s(Temp),data=airquality)
>summary(airg.gam)

Family: gaussian

Link function: identity



Formula:
Ozone ~ s(Solar.R) + s(Wind) + s(Temp)
Parametric coefficients:

Estimate std. err. t ratio Prc|t])
(Intercept) 42.099 1.663 25.32 < 2.22e-16
Approximate significance of smooth terms:
edf chi.sq p-value
s(Solar.R) 2.76 13.7 0.0038243
s(Wind) 2.91 50.559 5.3379e-09
s(Temp) 3.833 55.901 3.4155e-09

R-sq.(adj) = 0.723 Deviance explained = 74.7%
GCV score = 338.9 Scale est. = 306.83 n =111

0.73
Im

0.6059 ( )
(3)

(local regression model )

1 lowess

loess stats loess
(projection pursuit regression model)
Friedman 1980
R MASS ppr
(tree-based model)

trees) 1980

tree rpart mvpart

(neural networks mode)

nnet

(decision
R
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