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1. Hypothesis testing involves a set of procedurés to decide whether a statistical hypothesis

should be rejected.

(a) (10%) Explain in words what p-value is and why we reject the null hypothesis when
the p-value is less than the size of the test.

(b) (5%) In some applications, the distribution of test statistic could be non-standard, i.e.
not a known distribution. Describe how you would construct the associated probability

table for statistical inference in this situation.

2. Consider a linear model V; = B8X; + w;, i = 1,2, ...,n and u;| X; ~ N (0,0?).

(a) (5%) The sample moment condition 5. % = 0 might be used to estimate 8. Use
this moment condition to derive an estimator for the unknown parameter £.

(b) (5%) Another sample moment condition .- %;X; = 0 might also be used to estimate
the model. Use this moment condition to derive another estimator for S.

(c) (10%) Which one of the above is a better estimator? Prove your answer.

3. Let X1, Xs, ..., X, denote a random sample of size n >2 from N (u, 0%).

(a) (10%) Let X be the sample average of X Show that n (X — u)2 /o? is independent
of 2?:1 (Xi— .U')z /‘72- '

(b) (10%) Let S? = (1/n)%n, (Xi= 7)2. Derive the distribution of nS%/o? and its
parameter(s).

(c) (10%) Let Y3,Y5,..., Y, be another random sample of size n with E (¥;) = py and
Var (Y;) = 2. Find the constant a such that S% = (1/n) 3 iy (¥i — ?)2 2, a.

4. Consider a multivariate linear model Y; = X0 +u; where 3 is a k x 1 vector of coefficients,
i=1,2,...,n. The value of ; is either 0 or 1 and E (v;}X;) = 0.

(a) (10%) Show that Var (u;]X;) must be heteroskedastic, i.e., not a constant.
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(a) (10%) Is the process for In G;,; stationary? Prove your answer.

(b) (5%) Is linear model appropriate for statistical analysis in this case? Explain.

5. Consider a random variable X;.; = 8G.}; and InG¢y1 = g + €41 Where g, B and 7y are all

constants and €4, ~ N (0, 0%) is independent over time.

(b) (10%) Let Y341 = 1/E (X¢11). Express InY;y; as a function of 8, v, g and o?.
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