Lecture 4: Functions



Last time

nsim <- 1000

(n <- 100 # sample size)
beta0 <- 0.5 # intercept
betal <- 1 # slope
results <- rep(NA, nsim)

for(i in 1l:nsim){
X <- runif(n, min=0, max=1)
noise <- rchisqg(n, 1)
y <- betal + betal*x + noise

Im mod <- Im(y ~ X)
ci <- confint(lm mod, "x", level = 0.95)

results[i] <- ci[l] < 1 & ci[2] > 1

}

mean(results)

What if I want to repeat my simulations with a different
sample size n?



Simulation code for multiple sample sizes

nsim <- 1000

beta0 <- 0.5 # intercept
betal <- 1 # slope
results <- rep(NA, nsim)

n <- 100 # sample size

for(i in l:nsim){
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n <- 200 # new sample size ///// bu?“ o Tte S one
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or(i in l:nsim){
}

Are there any issues with this code?
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Coding best practices

So far:

e No magic numbers
e Comment your code
e Use informative names

e Set a seed for reproducibility

Also: don’t repeat the same chunk of code multiple times
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Gosess_coveragd < function (i, nsin)
results <- rep(NA, nsim)

for(i in 1l:nsim){

X <- runif(n, min=0, max=1) ?ﬁiiié’

noise <- rchisqg(n, 1)

y <- 0.5 + 1*x + noise QﬁAAdk-%%L Qk~ “
C)OQSB

Im mod <- Im(y ~ X)
ci <- confint(lm mod, "x", level = 0.95)

results[i] <- ci[l] < 1 & ci[2] > 1
}
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Functions

Now I can change the value of n without re-writing all the
code!

assess coverage(n = 100, nsim = 1000)
[1] 0.957
assess coverage(n = 200, nsim = 1000)

[1] 0.947



Function components

Here is a simple function to calculate the absolute value:

=
my abs <- functionCQ){ C%G%V“A&f¢$

return(ifelse(x >= 0, x, -1%*x)) L—— Ennﬁé¥

} \/—\/_\/

my abs(-3) CUkQLKT o \uE Velee ARG

[1] 3
my abs(c(-2, 5))
[1] 2 5

e name: my_abs
e arguments: X

e body: everything in the curly braces {
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Function arguments

e The arguments n and nsim allow us to change the
sample size and number of simulations

e What other parts of the simulation might we want to
change?

assess coverage <- function(n, nsim){
results <- rep(NA, nsim)

for(i in l:nsim){
X <- runif(n, min=0, max=1)
noise <-

y <- @+x + noise

Im mod <- Im(y -~ X)
ci <- confint(lm mod, "x", {level = 0.95)

results[i] <- ci[l] < 1 & ci[2] > 1



Function arguments

assess_coverage <- function(n, nsim, betal, betal){

results <- rep(NA, nsim) ~_ —+-_— ——
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for(i in l:nsim){ Y&jb«O D beﬁﬁ\

X <- runif(n, min=0, max=1)

noise <= rchisqg(n, 1)
y <-(betal +x + noise

1m mod <- lm(y ~ X) Fecfien 1S
ci <- confint(lm mod, "x", level = 0.95) riHe~ A

results[i] <- ci[1] <& ci[2] >@ SRV mﬁ
}
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Ordering and arguments

my power <- functlon(::::}{

return(x

} \\cﬁmguvﬁafﬁg
my power(x = 2, y = 3)
[1] 8
my power(y = 3, X = 2)
[1] 8
=
my power (2, 3)
[1] 8 N N
my power (3, i}
[1] 9 Ty

e If you don’'t name the arguments when calling a function,
R assumes you passed them in the order of the function
definition



Function defaults

my power <- function(x, y){
return(x"y)

}

What will happen when I run the following code?

my power(3)
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Function defaults

my power <- function(x, y){
return(x"y)

}

What will happen when I run the following code?

my power(3)

Error in my power(3): argument "y" is missing, with no default
L




Function defaults

my power <- function(x, y=2)({
return(x"y)

}

What will happen when I run the following code?

my power(3)



Function defaults

my power <- function(x,{ U/\AQ Ve \u g@ Lj
"Y)
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my power(3)

[1] 9



Function defaults

my power <- function(x, y=2)({
return(x"y)

}

What will happen when I run the following code?

my power (2, 3)
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Function defaults

my_ power <- function(x, (y=2){

return(x"y) &Q_?‘ouj H‘ Ve |l ve
}

What will happen when I run the following code?

my power(2, 3
[1] 8 T K
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Function defaults

my power <- function(x, y){
return(x"y)

}

What will happen when I run the following code?

my power(3)



Function defaults

my power <- function(x, y){
return(x"y)

}

What will happen when I run the following code?

my power(3)

Error in my power(3): argument "y" is missing, with no default



Function defaults

my power <- function(x=2, y=4){
return(x"y)

y defed T vales

What will happen when I run the following code?

my power ()



Function defaults

my power <- function(x=2, y=4)/{
return(x"y)

}

What will happen when I run the following code?

my power ()

[1] 16 0
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Function arguments

We can also pass functions as arguments!

assess_ coverage <- function(n, nsim, betaOl, betal(:iggggzgg§§>{
results <- rep(NA, nsim)

N
for(i in 1: n51m){ PAs Lol ke =
x <- runif (n max=1) 'Q/\@%Qr\]
o S et & oy
y <- betal X + noise
e e 0t Wu%cm
Im mod <- Im(y ~ X) T we At
ci <- confint(lm mod, "x", level = 0.95)
results[i] <- ci[l] < betal & ci[2] > betal
}
return(mean(results))
}
assess_coverage(n = 100, nsim = 1000, beta0 = 0.5, betal =1,
noise dist =
[1] 0.948 q\
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Summary

e Functions can be used to avoid repeating code

e Arguments allow us specify the inputs when we call a
function

e If inputs are not named when calling the function, R uses
the ordering from the function definition

e All arguments must be specified when calling a function

e Default arguments can be specified when the function is
defined

e The input to a function can be a function!



Class activity

https://sta279-
f23.github.io/class_activities/ca_lecture_4.html

o If finished early, you may work on homework

e Solutions will be posted on course website






