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Worksheet 01

1. Assume we have a random sample of size n = 5 with the fol-
lowing data: x1 = 2, x2 = 6, x3 = 1, x4 = 0, x5 = 6. What is the
observered sample mean x̄? 1 1 I am using the standard convention

that we replace upper-case random
variable names with lower-case vari-
ables when we have specific observa-
tions of them.

2. Let X1, . . . , Xn
iid∼ G be a random sample from a distribution with

mean µX and variance σ2
X . What is the expected value of the sample

mean X̄?2 Does this imply that X̄ is an unbiased estimator of µX? 2 I gave the answer on the handout.
Make sure that you can justify the
result.3. Using the same set-up as the previous question, what is Var(X̄)?

4. Let Y be a random variable with mean m and variance v. Cheby-
shev’s Inequality tells us that if for any a > 0,

P[|Y − m| ≥ a] ≤ v
a2 .

Use this result to show that X̄ is a consistent estimator of µX .

5. Assume that G has a normal distribution. Define the following:

Z =
µX − X̄√

σ2
X/n

What is the distribution of Z?


