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[1] a) The estimated sample regression line:

̂FoodExp = 83.416 + 10.210× Income

b) Interpretation of the intercept estimate: minimum weekly food expenditure is $83.416,
which can also be interpreted as the subsistence level food expenditure.

c) Interpretation of the slope estimate: as the weekly income increases by $100, the
food expenditure increases by $10.210, on average.

d) 95% C.I. interval for β1:

10.210± 1.96× 2.093 = [6.10772, 14.31228]

Interpretation: 95% of the time, the population slope term will be in this interval.

e) The null and alternative hypotheses:

H0 : β1 = 0 vs. H1 : β1 6= 0

Test statistics:

ta =
10.210

2.093
= 4.877

which is far greater than the critical value 1.96, so we reject the null hypothesis that
β1 is zero.

f) $10,000 monthly income means $2500 weekly income and when measured in $100,
this is 25, so

̂FoodExp = 83.416 + 10.210× Income = 83.416 + 10.210× 25 = 338.666

g) Heteroskedastic. Because for low income households there would be little room to
decide whether they want to spend their income on food or not because they have
to spend most of their income on food to survive. This means the error terms for
low income households would be very small and narrowly distributed. On the other
hand, as household income rises the decision how much to spend on food changes
from case to case and therefore we would expect to see higher variation.
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[2] a) The estimated sample regression line:

̂FoodExpi = 240.18 + 86.78Xi

b) 240.18

c) 326.96

d) Interpretation of the slope estimate: The estimated difference between weekly food
expenditures of High and Low income households is $86.78.

e) Yes, it is significant because the estimated t value is 2.611, which is greater than the
critical value 1.96.

f)
̂FoodExpi = 326.96− 86.78Ti

g) R2 wouldn’t change. Intuitively, this is the same model so the explanatory power
of the model, which R2 is about, wouldn’t change. To see this formally, recall that
we discussed why OLS residuals ûi would remain the same and consequently R2

wouldn’t change.

[3] R questions. For some of these questions there might be more than one correct answer, so
as long as your answers produces the correct results when typed in R, you get full points.

a) my_vec <- 1:10

my_vec2 <- my_vec/3

b) sum(my_vec)/length(my_vec)

c) my_vec3 <- my_vec[my_vec >20 & my_vec<35]

d) Output of this command would be approximately zero because it computes the av-
erage of 1000 draws from the standard normal distribution and because of the LLN
that average would converge to zero.

e) foo bar norf

11 2 NA

f) my_matrix <- matrix(rnorm(6), nrow=2)

g) x1 <- rnorm(10)

x2 <- rnorm(10)

T <- data.frame(a=x1, b=x1+x2)

h) 0.5 1.0 1.5 2.0 25.0 30.0 35.0 40.0 4.5 5.0

i) Y <- Orange$circumference

X <- sqrt(Orange$age)

lm(Y ~ X)
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