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1. The number of events arrive in the interval (t1,t2) is modelled by a Poisson RV as follows, with t=t2-t1. The
corresponding stochastic process x(t) is formed by the second formula. (30%)

P{n(ty, ty) = k}:e_a;—(!u)k
x(t) = n(0,t)

a. Find the expectation of the stochastic process x(t).
b. Find the autocorrelation Rx(t1,t2) for t2>t1.
c. Draw a possible illustration to depict x(t).

2. From Problem 1, a stochastic process z(t) is used to describe the arrival time of each event of the process x(t). (20%)
a. If the stochastic process is of WSS, find the autocorrelation Ru(to, to+7).

b. Find the expectation and autocorrelation of z(t). Hint: z(t) can be derived from the differentiation of x(t).
c. Draw a possible illustration to depict z(t).



3. Consider the R.V. with the density function as (20%)

fl _%
f(x):<ﬁe x>0

0 otherwise

Suppose that independent observations, x1,.....,xn, are taken from the distribution,
a. Give the likelihood function.
b. Find the MLE for the parameter, .

4. A random sample of 30 students obtained a mean of 82 and a variance of 8 on a college placement test in math.
Assume the scores to be normally distributed, construct the 98% confidence interval for the variance. (15%)

5. Let X and Y be two random variables with uniform distribution in the interval [0,1].
Let Z=2X+3Y. Find the probability distribution of Z. (15%)
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