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1. Let X be a normal random variable with a population mean w and variance o°. Let X,

Xa, ..., Xi be arandom sample of size n from X. Please prove that the sample mean

n
— DX . .
X = "nl * is an unbiased estimator of @ (10 %),

2. Let X be a normal random variable with a population mean w and variance o°. Let X;,

Xa, ..., X; be a random sample of size n from X. Please prove that the sample variance

_ Zi= 06 -X)?

n-1

s? is an unbiased estimator of &° (20 4).
3. Let X be a normal random variable with a population mean p and variance o°. Let X,,

X3, ..., X; be a random sample of size n from X. Let X be the sample mean and SZ be the
X-w

X

sample variance of X. Please prove that the statistic 1s distributed as a ¢-distribution

with n — 1 degrees of freedom (20 4).

4. LetYi=PBo+p1Xi+s,i=1,2, ..., n. Assume s; are independently and identically
distributed as normal distributions with population mean 0 and variance o°, and the

independent variable X is measured without error. Please
(1) derive the ordinary least squares estimators of Bo and B4 (20 %), and
(2) show that both ordinary least squares estimators are linear unbiased

estimators (30 %)
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