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This is SPLUS code for plotting
log(C-peptide concentration)

against age. This file stored as

# H H

cpeptidel.spl

+*

The data are stored in the file

+*

cpeptide.tex

There are four numbers on each line
in the following order:

Subject identification code

Age at diagnosis (years)

Base deficit (measure of acidity)

C-peptide concentration (pmol/ml)
Enter the data into a data frame
Compute the natural log of the

H O H O OH O H OH OH OH H

C-peptide concentration.

cpep <- read.table("cpeptide.tex", header=T)

cpep$Y <- log(cpep$Cpeptide)
cpep$Y <- round(cpep$Y,digits=3)

#

i

Sort the data file by age

<- sort.list(cpep$age)

cpep <- cpepli,]

cpep
# Code for plotting weight against time

# Specify plotting symbol and size of

# graph in inches.

# fin=c(w,h) specifies a plot that is w
# inches wide and h inches high.

# pch=18 requests a filled diamond as a

# plotting symbol.

# mkh=b requests plotting symbols that

# are b inches high.

# mex=a  sets the spacing between lines

# printed in the margins.

# plt plt=c(.2,.8,.2,.8) defines the

# fraction of figure region to use
# for plotting. This can provide
# more space for to label margins.




par(fin=c(7.0,7.0) ,pch=18,mkh=.1,mex=1.5,
plt=c(.2,.8,.2,.8))
plot(cpep$age, cpep$Y, type="p",
xlab="Age (years)",
ylab="log(concentration)",
main="C-peptide Concentrations")

The following three lines are for adding
an axis for C-peptide concentration on
the original scale (pmol/ml).

pretty(): Returns a vector of ordered
and equally spaced values that span

H H O OH H H

the range of the input.

Y.exp <- pretty(range(exp(cpep$Y)))
axis(side=4, at=log(Y.exp),
lab=Y.exp, srt=90)
mtext ("Concentration (pmol/ml)",
side=4, line=3)

# Fit a straight line model

cpep.lin <- 1m(Y~age,data=cpep)

par(fin=c(7.0,7.0) ,pch=18,mkh=.1,mex=1.5,
plt=c(.2,.8,.2,.8))
plot(cpep$age, cpep$Y, type="p",
xlab="Age (years)",
ylab="log(concentration)",
main="C-peptide Concentrations")
a <- seq(1, 16, .5)
lines(a, predict(cpep.lin, data.frame(age=a),
type="response") ,lty=1,1lwd=3)

# Fit a quadratic model
cpep.q <- lm(Y~age+age~2,data=cpep)

par(fin=c(7.0,7.0) ,pch=18 ,mkh=.1,mex=1.5,
plt=c(.2,.8,.2,.8))
plot(cpep$age, cpep$Y, type="p",
xlab="Age (years)",
ylab="log(concentration)",
main="C-peptide Concentrations")
a <- seq(1, 16, .5)
lines(a, predict(cpep.q, data.frame(age=a),
type="response"),lty=1,1wd=3)

# Fit a cubic model
cpep.3 <- lm(Y~aget+age~2+age~3,data=cpep)

par(fin=c(7.0,7.0) ,pch=18 ,mkh=.1,mex=1.5,
plt=c(.2,.8,.2,.8))
plot(cpep$age, cpep$Y, type="p",
xlab="Age (years)",
ylab="log(concentration)",
main="C-peptide Concentrations")
a <- seq(1, 16, .5)
lines(a, predict(cpep.3, data.frame(age=a),
type="response") ,1ty=1,1lwd=3)
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# Compare the loess curves with different spans

\4

cpep.10100 <- loess(formula=Y~age,
data=cpep, span=1.00,degree=1)

> cpep.lo75 <- loess(formula=Y~age,

data=cpep, span=.75,degree=1)

? > cpep.lo25 <- loess(formula=Y~age,
data=cpep, span=.25,degree=1)
v ( v o o-
) anova(cpep.10100,cpep.lo75,cpep.1l025)
( )
v ¢ v ) Model 1:
" loess(formula = Y ~ age, data = cpep,
( ) span = 1, degree = 1)
Model 2:
loess(formula = Y ~ age, data = cpep,
span = 0.75, degree = 1)
Model 3:
loess(formula = Y ~ age, data = cpep,
span = 0.25, degree = 1)
Analysis of Variance Table
ENP RSS Test F Value Pr(F)
1 2.3 0.72033 1 vs 2 2.88 0.098068
2.9 0.66027 2 vs 3 0.31 0.951810

8.5 0.61296

# Plot residuals

scatter.smooth(fitted(cpep.10100),
residuals(cpep.10100), span=1, degree=1)
scatter.smooth(fitted(cpep.lo75),
residuals(cpep.lo75), span=1, degree=1)
scatter.smooth(fitted(cpep.lo25),
residuals(cpep.lo25), span=1, degree=1)

qqnorm(residuals(cpep.lo75))
qqline(residuals(cpep.lo75))
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Quantiles of Standard Normal
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fitted(cpep.lo100) fitted(cpep.lo75)
# Consider a second degree polynomial smoother
par(fin=c(7.0,7.0) ,pch=18 ,mkh=.1 ,mex=1.5,
plt=c(.2,.8,.2,.8))
. plot(cpep$age, cpep$Y, type="p",
xlab="Age (years)",

. ylab="log(concentration)",
5 main="C-peptide Concentrations \n Loess Curves")
Q.
g lines(cpep$age, loess(formula=Y~age,data=cpep,
§ span=.75,degree=1)$fitted.values, lty=1,lwd=3)
=
2 lines(cpep$age, loess(formula=Y~age,data=cpep,

span=.75,degree=2) $fitted.values, lty=3,lwd=3)
legend(5,1.31,c("degree=1.0", "degree=2"),
lty=c(1,3),bty="n"




C-peptide Concentrations
Loess Curves

cpep.lo751 <- loess(formula=Y~age,
data=cpep,span=.75,degree=1)

cpep.lo752 <- loess(formula=Y~age,
data=cpep, span=.75,degree=2)

anova(cpep.lo751,cpep.lo752)

Model 1:

loess(formula = Y ~ age, data = cpep,

fitted(cpep.lo752)

. span = 0.75, degree = 1)
® . Model 2:
loess(formula = Y ~ age, data = cpep,
T . span = 0.75, degree = 2)
£ 9 -
% Analysis of Variance Table
§ = ENP RSS Test F Value  Pr(F)
g £ 1 2.9 0.66027 1 vs 2 1.54  0.22873
7 — degree=1.0 2 4.6 0.61928
3 4 -~ degree=2
hd . : : # Plot residuals
5 10 15
scatter.smooth(fitted(cpep.lo752),

Age (years) residuals(cpep.lo752), span=1, degree=1)
qgnorm(residuals (cpep.lo752))
qqline(residuals(cpep.l0o752))
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# Make predictions using the predict( ) and
# compute pointwise 95J, confidence intervals

cpep.se <- predict(cpep.lo752, seq(1,15,1),
se.fit=T)

cpep.locl <- pointwise(cpep.se, coverage=.95)

cpep.locl

$upper:
[1] 1.350755 1.419861 1.496769 1.570916 1.630554
[6] 1.661133 1.671951 1.682351 1.668795 1.659994
[11] 1.652856 1.647018 1.648919 1.665167 1.710045

$fit:
[1] 1.211487 1.323710 1.417012 1.491429 1.547887
[6] 1.581510 1.590187 1.590938 1.593441 1.593186
[11] 1.589101 1.584477 1.583726 1.584747 1.587834

$lower:
[1] 1.072218 1.227558 1.337255 1.411942 1.465219
[6] 1.501887 1.508422 1.499525 1.518086 1.526378
[11] 1.525347 1.521935 1.518533 1.504327 1.465624

plot(cpep.lo752, confidence=15,coverage=0.95,
ylim=c(1.0,1.8))

# Plot the curve with approximate pointwise
# confidence limits

par(fin=c(7.0,7.0) ,pch=18,mkh=.001,mex=1.5,
plt=c(.2,.8,.2,.8))
plot(cpep$age, cpep$Y, type="n", xlim=c(0,16),
ylim=c(1.0,1.8), xlab="Age (years)",
ylab="log(concentration)",
main="C-peptide Concentrations
\n Local Quadratic Loess Smoother")
lines(smooth.spline(cpep.locl$x, cpep.locl$fit),
1ty=1,1wd=3)
lines(smooth.spline(cpep.locl$x, cpep.locl$upper ),
1ty=3,1wd=3)
lines(smooth.spline(cpep.locl$x, cpep.locl$lower ),
1ty=3,1wd=3)
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