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1. (10 pts.) Prove that Geometric distribution has memorylesé property.

2. (15 pts) Prove that if X ~Bin(n, p), then as p — 0 with np = pu
constant, X converges in distribution to Poisson distribution.

3. (15 pts) Consider the simple linear regression model with no intercept
term Y; = BX; + &. Derive the least square formula for B. Note that
the formula for B when there is no intercept term is not the same as
when there is an intercept term in the equation.

4. (10 pts) Let X and Y be independent random variables with E(X) =1,
E(Y) = 2, Var(X) = Var(Y) = o2, for what value of K is K(X?2-Y?)+
Y? an unbiased estimator of 2.

5. (12 pts.) Name the random variable Y and also determine the corre-
sponding value of parameter(s).

(a) Y = 310, X;/10, where Xi,. .., X10 are independent normal ran-
dom variables, each with mean 1 and variance 1.

(b)Y = Z:il X;, where Xi,..., X are independent chi-squared
variables, each with parameter v = 1.

c)Y = 2 X;, where Xi,..., X0 are independent Exponential
1=1
variables, each with expected value 1.

dY=>Y" Xiz10)2 where X3, . .., X, are independent normal ran-
. 1=1 2
dom variables, each with mean 10 and variance 4.

(e) Y = X2, where X ~ student t distribution with degrees of freedom

v.
) Y = Zgﬁl X;, where X3, ..., X;o are independent Geometric dis-
tributions with parameter p.
6. (18 pts.)
10e710=, >0
fx(z) =
0, otherwise
(a) Draw the pdf of X.
(b) What is the name of the random variable X7
(¢) Compute P(1 < X <2).
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(d) Compute the expectéd value of X, px.
(e) Compute the standard deviation of X, ox.
(f) Is the skewness E(X — pux)® positive, zero, or negative? Give your

explanation.

7. (20 pts.) Suppose that Xi, Xo, ..., Xn is 2 random sample of size
n taken from a Bernoulli distribution with unknown parameter p =
P(X; = 1). Regarding the sample mean P = Y~ ; Xi/n.

(a) Prove or disprove that P is a maximum likelihood estimator.

(b) Prove or disprove that P is the estimator of p with the minimum
mse (mean-squared error).



