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> library(car) # for data sets
> plot(prestige " income, xlab="Average Income", ylab="Prestige", data=Prestige)
> with(Prestige, lines(lowess(income, prestige, £=0.5, iter=0), lwd=2))
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> mod.lo <- loess(prestige
> summary(mod.lo)

income + education, span=.5, degree=1, data=Prestige)

Call:
loess(formula = prestige ™ income + education, data = Prestige,
span = 0.5, degree = 1)

Number of Observations: 102
Equivalent Number of Parameters: 8.03
Residual Standard Error: 6.91

Trace of smoother matrixz: 10.5

Control settings:
normalize: TRUE
span : 0.5
degree S |
family :  gaussian
surface : interpolate cell = 0.2
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inc <- with(Prestige, seq(min(income), max(income), len=25))

ed <- with(Prestige, seq(min(education), max(education), len=25))

newdata <- expand.grid(income=inc, education=ed)

fit.prestige <- matrix(predict(mod.lo, newdata), 25, 25)

persp(inc, ed, fit.prestige, theta=45, phi=30, ticktype="detailed".
xlab="Income", ylab="Education", zlab="Prestige", expand=2/3,
shade=0.5)
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> mod.lo.inc <- loess(prestige ~ income, span=.7, degree=i,

+ data=Prestige) # omitting education

> mod.lo.ed <- loess(prestige ~ education, span=.7, degree=i,
+ data=Prestige) # omitting income

> mod.lo.inc <- loess(prestige ~ income, span=.7, degree=i,
+ data=Prestige) # omitting education

> mod.lo.ed <- loess(prestige ~ education, span=.7, degree=1,
+ data=Prestige) # omitting income
> anova(mod.lo.inc, mod.lo) # test for education

Model 1: loess(formula = prestige ~ income, data = Prestige,
span = 0.7, degree = 1)

Model 2: loess(formula = prestige ~ income + education, data = Prestige,
span = 0.5, degree = 1)

Analysis of Variance:  denominator df 90.66

ENP  RSS F-value Pr(>F)
[1,1 3.85 12006
[2,] 8.03 4246 20.8 4.8e-16

> anova(mod.lo.ed, mod.lo) # test for income

Model 1: loess(formula = prestige ~ education, data = Prestige,
span = 0.7, degree = 1)

Model 2: loess(formula = prestige ~ income + education, data = Prestige,
span = 0.5, degree = 1)

Analysis of Variance:  denominator df 90.66

ENP RSS F-value Pr(>F)
[1,1 2.97 7640
[2,]1 8.03 4246 7.79 T.1e-08
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> mod.lo.inc # previously fit loess model

Call:
loess(formula = prestige
degree = 1)

income, data = Prestige, span = 0.7,

Number of Observations: 102
Equivalent Number of Parameters: 3.85b
Residual Standard Error: 11.1

> plot(prestige ~ income, data=Prestige)

> inc.100 <- with(Prestige, seq(min(income), max(income), len=100)) # 100 x-values
> pres <- predict(mod.lo.inc, data.frame(income=inc.100)) # fitted values

> lines(inc.100, pres, 1lty=2, 1wd=2) # loess curve

> lines(with(Prestige, smooth.spline(income, prestige, df=3.85),

+ lwd=2)) # smoothing spline
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> library(mgcv)
> mod.gam <- gam(prestige ~ s(income) + s{education), data-Prestige)
> summary(mod.gam)

Family: gaussian
Link function: identity




Formula:
prestige ~ s(income) + s{educatiocn)

Parametric coefficients:
Estimate 5td. Error t value Pr{>I[tl)
(Intercept)  46.833 0.689 68 <2e-16
Approximate significance of smooth terms:
edf Ref.df F p-value
s(income) 3.12 3.88 15.3 1.7e-09
s(education) 3.18 3.95 38.8 < 2e-16

R-sq.(adj)} = 0.836 Deviance explained - 84.7Y
GCV score = B2.143 BScale est. - 48.414 n = 102
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» fit.prestige <- matrix(predict(mod.gam, newdata), 25, 25}

» persp(inc, ed, fit.prestige, theta-45, phi-30, ticktype-"detailed",
+ xlab="Income", ylab-"Education", zlab=-"Prestige", expand=-Z/3,

+ shade=0.5)
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> plot(mod.gam)
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remove(list=-objects()) # clean up everything

Mroz$kbf «<- factor (Mroz$k5s)

Mroz$k618f <- factor (Mroz$ke61lg)

Mrozfk5f <- recode(Mrozfk&f, "3 = 2")

Mroz3k618f <- recode(Mroz3kG618f, "6:8 = 5")

mod.1 <- gam{1fp ~ s{age) + s(inc) + k&f + k618f + wc + hc,
family-binomial, data-Mroz)

summary (mod. 1)

>
>
>
>
>
>
+
>

Family: binomial
Link function: logit

Formula:
1ip " s(age) + s(inc) + kb6f + k618Bf + wc + hc

Parametric coefficients:

Estimate 3td. Error z value Pr(»|z|)
(Intercept) 542 0.180 .01 0.0026
kEf1 1.6521 0.251 07 1.3e-089
kEf2 .820 .B00 5.6864 1.Te—0B
k61811 .342 22T 1.51 0.1316
kg818f2 279 248 1.12 0.2608
k61813 333 . 284 1.17 0.2415
k6l18f4 531 L&a0 1.21 0.2269
k618f5 491 .609 .81 0.4206
WCyes 980 L223 .38 1.1e-05
hcyes .158 L2086 T 0.4422
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Approximate significance of smooth terms:
edf Ref.df Chi.sq p-wvalue

slage) 1.67 2.08 26.2 2.4e-06

g(inc) 1.74 2.18 17.5 0.00020

R-sg.(adj} - ©0.128 Deviance explained - 10.9%
UBRE score = 0.25363 ©Scale est. = 1 n = 7h3
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> anova(mod.1)

Family: bimomial
Link function: logit

Formula:
1fp " s(age) + s(inc) + kbf + kK618f + wc + hc
Parametric Terms:
df Chi.sq p-value
k5T 2 bBb.61 5.48-13
k618f 5 3.28 0.66

WC 1 19. 1.1e-05
hc 1 0.59 0,44
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edf Ref.df Chi.sq p-value
slage) 1.67 2.0 26.2 2.42-08
s(inc) 1.74 2.18% 17.5 0.00020
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> plot(mod.1)

Press return for mext page....
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> mod.2 <- gam{1fp ~ age + s{inc) + kK&f + kE18f + wc + he,
+ family=-binomial, data=Mroz)
> anova(mod.2, mod.1, test-"Chisg")

Analysis of Deviance Table

Model 1: 1fp " age + s({imc) + kBf + k618f + wc + hc
Model 2: 1fp ~ =(age) + si{inc) + k5f + k6i8f + wc + hc
Resid. Df Resid. Dev  Df Deviance P(>|Chil)
T40 919
T40 217 0.72 2.21 0.09
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> mod.3 <- gam{1fp ~ s({age) + inc + kKEf + kE18f + wc + he,
+ family=-bincmial, data=Mroz)
> anova(mod.3, mod.1, test-"Chisg")

Analysis of Deviance Table

Model 1: 1fp " s({age) + inc + kBBf + k618f + wc + hc
Model 2: 1fp ~ =(age) + sf{inc) + k5f + k618f + wc + hc
Resid. Df Resid. Dev Df Deviance P(>|Chil)
T40 920
740 2917 0.783 2.56 0.08
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> mod.4 <- wpdate(mod.1, . ~ . — s(agel))
> anova(mod.4, mod.l, test-"Chisg")

Analysis of Deviance Table

Model 1: 1fp ~ =(inc) + kEf + E618f + wc + hc
Model 2: 1fp ~ s(age) + s(inc) + k5f + k618f + wc + hc
Resid. Df Hesid. Dev  Df Deviance P(>|Chil)
T41 245
T40 217 1.48 .5 4.2e-07
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