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(a) (10%) State the Central Limit Theorem.
(b) (10%) Let Y ~ Binomial (n, p). Show that Y is approximately normal with mean np and variance

np(l-p)as n — .

(a) (10%) Let X ~ N(6, %), and let g be a differentiable function satisfying E|g’ (X)| < 0. Prove that

E[g)(X - )] = PE[g'(X)]-
(b) (10%) Let X ~ N(6, 02) Use Stein’s Lemma to find E[Xa].

(10%) Let X}, Xa, ..., X, be iid exponential random variables with mean . Define ), >, ..., ¥, as

LX,>p . o :
Y = . Find the distribution of Z = ZY, .
0,X,<p i1

Let X, Y be random variables with joint density function
8xy, 0<x<1,0<y<x
fx,y) = :
0, otherwise.

(a) (10%) Find the marginal distributions of X and of Y.
(b) (5%) Find the covariance of X and Y.

(10%) Draw the boxplot for the data: 3, 5, 1, 7, 8, 17, 9, 16, 6. Note that the 1** and 3™ quartiles
based on the data are 5 and 9, respectively.

(10%) Suppose X ~ Uniform (0, 1). Find the distribution of ¥ where ¥ = -1 log(X).

For a simple regression y = a + fx + & answer the following questions according to the output
shown below.

(a) (5%) Test the hypothesis that = 0 versus £ # 0 at the significance level of 0.05.

(b) (5%) Find a 90% confidence interval for £.

(c) (5%) Find the coefficient of determination, R

Coefficients:

Estimate Std. Error tvalue Pr(>ft))
(Intercept)  0.34920 0.25333 1.378  0.24
X 1.92880 0.06248 - 6.56e-06
Residual standard error: 0.3133 on 4 degrees of freedom
R-Squared:
Analysis of Variance Table
Source Df SS MS F value Pr(>F)

Regression 1 93.527  93.527 953.03  6.56e-06
Residuals 4 0.393 0.098
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