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Linear Regression

1. Suppose X0 = 0 and X1, . . . , Xn are given by the following model, known as a Gaussian autore-
gressive process:

Xi = θXi−1 + εi

with θ ∈ [0, 1) unknown, and the errors εi ∼ N (0, σ2) i.i.d. with σ2 > 0 known.

(a) Write down the log-likelihood function for the unknown parameter θ.

(b) Find θ̂MLE.

(c) Find the least squares estimate θ̃.

Hypothesis Testing

1. You collect data from one population and you want to test if the data follows a particular distribu-
tion. What test would you run in the following scenarios, or have we not covered an appropriate
test?

(a) The data is categorical (or discrete).

i. You wish to test for the distribution (ie. nonparametric test).

ii. You wish to test for a parameter estimate.

(b) The data is (continuous) numerical.

i. You wish to test for the distribution (ie. nonparametric test).

ii. You wish to test for a parameter estimate.

2. You collect data from two populations and want to compare the distributions for both populations.
What test would you run?

(a) The data is categorical and both populations can only take on two values.

i. Data is unpaired.

ii. Data is paired

(b) The data is continuous:

• Data is unpaired

– Populations follow normal distribution.

– We want to compare the unknown distributions.

• Data is paired

– Populations follow normal distribution.

– We want to compare the unknown distributions.

(c) The data is categorical and both populations can take on multiple values.

(d) What test would you run if you wanted to compare the distributions of multiple populations?
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