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Write answers (unless a question says otherwise) on blank sheets of paper. Hand in these question sheets along
with your answer sheets with your name on both.

1. Give the output of this R code:

pets <- c("dog","cat","fish","rabbit","chinchilla”,"goldfish") .
pets[c(1:6) %% 2 == @] re ke Ceabit” “ o Lk
ven ndites
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2. Give the output of the following R code: _
F FFE F FT.T.OFT

X <- C(E?i, 3.2, 3.1, 3.5, 3.4, 1.8, 2.3, 2.3, -0.4, 0.0)
((x >=08) & (x < 1)) | ({x >= 2) & (x < 3)}) ’YGE",")U @-:Q

3. Replace the question marks 777 in the code below the plot in order to add a legend labeling the lines as
sQuadratic function” and “Linear function”: Then draw your legend on the plot.

x <— seq({-2,2,length=201)
fx <- x"2
gx <~ 1 + X

plot(fx ~ x,
ylin = ¢(-1/2,3),

type = "1,

ylab = "f(x), g(x)",
ity = 2,

col = "black",

bty = II'LII)

lines(gx ~ x, lty = 4, col = "blue")
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4. Write a function in R to evaluate the function given by

fl a7 =14

5’7A2’ le > 7A,

1
Mz| - 5;:02, 2| <A

el et
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such that under default settings the function is evaluated with A = 1, y = 2. Tip: Use abs{) for the

absolute value.

5. Consider the R function defined below. Describe what the function does if x is a numeric vector of length

10 and one uses alpha = 2.10.

trm <- function(x,alpha){
n <- length(x)
X <— sort{x)

tr <— floor(alpha*n)

1<-tr+1
u<-n-tr

val <- mean{x[l:ul)
return(val)
}

6. Explain exactly what the function below computes:

mdf <— function(x){

n <- length(x)
X <— sort(x)

if(n %% 2 == 0}{
val <= (xIn/2] + xIn/2+1])/2
} else{
val <- x[floor(n/2)+1]
)]
return(vat)

}

7. Give the entries the vector a will contain after the following code runs:

n <- 10

a <~ numeric(n)
afl] <- @

al2] <« 1
for(i in 3:n)}{

alil <~ ali-1] + ali-2]
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8. Suppose you borrow an amount Py at annual interest rate 7, compounded monthly, and you make monthly
payments in the amount p. If P, is the amount you owe at the beginning of month 1z, the amount you owe at

the beginning of month nn + 1 is given by
Poyy = Po(1 +7/12) — p.

Write a for loop to compute the amount you will owe after making 36 monthly payments in the amount $200
on a loan of $10000 at annual interest rate 0.056, compounded monthly.

9. Give the output of the following code:

x <- ¢c(2,6,-2,7,8)
n <- length(x)

val <- @

i<-1

while(i <= n){

val <- val + x[i]
i<-1i+1

}
val

10. An algorithm for obtaining an approximation to the square root of a number S is to make an initial guess g
and update the guess according to the recursion

Tptl = (zn + S/mﬂ)/z

syntil convergence” meaning until the update from z,, to z,,.; becomes small enough to be negligible.
Write a loop which will make the update above until the convergence criterion S(@pt1 — a:,,)2 < €is
satisfied for € = 10~%. Set the initial value z, equal to S. You may follow the template below, replacing each

277 with one or more commands.

277

conv <- F
while(!conv){

777
conv <- 777

}

11. Below is depicted the probability density function (pdf) of the standard normal distribution. Give R code
which returns:

i. The area of the shaded region.
ii. The height of the density when it crosses the solid vertical line.
iii. The horizontal position of the vertical dotted line, given that the area under the curve to the right of this line

is equal to 0.01.
iv. 100 independent realizations of a random variable having this pdf.
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12. Write R code to obtain 2 Monte Carlo approximation to the integral
. 1
I= / V1 — z2dx
0

using the hit-or-miss method. The method is depicted below.
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13. Suppose we are interested in the distribution of the random variable X = ELI [Z¢|3/ 2, where Z1, ..., Z

are independent Normal(0, 1) random variables for some k > 1. Choose some value of k and write a
Monte Carlo simulation in R for obtaining an approximation 1o the expected value of the random variable X.

14. Consider the following experiment: Place two decks of 52 cards side by side and flip over the top card of
each deck; record whether the cards match and flip over the next card in each deck. Continue flipping over
the top card of each deck and recording whether the cards match until all 52 cards in each deck have been
flipped. Of interest is the probability of obtaining at least one match. Write a Monte Carlo sirmulation in R
code for obtaining an approximation to the probability of getiing at least one match in this experiment. Tip:
The code sample(1:52,52,replace = ﬁgives a random permutation of the numbers 1 through 52.



15. The code below creates a data set and reshapes it with the reshape() function. Write down in detail the
complete data frame toy_data_2.

toy_data <- data.frame(Unit = ¢(1,1,1,1,2,2,2,2),
Observation = ¢(1,2,3,4,1,2,3,4),
Value = round(rnorm(8),2))

toy_data

Unit Observation Value

1 -0.59
-1.44
-1.96
0.15
-0.45
-0.70
-0.28
-1.41
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toy_data_2 <- reshape(toy_data,

idvar = "Unit",
timevar = "Observation”,
Sep —_ 11 n
- ’
direction = "wide",

new, row.names = 1:2)
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