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Directions: No books, notes, calculators, laptops, personal digital assistants, cell phones,
web appliances, or similar aids are allowed. All work must be your individual efforts. Write
your answers and all accompanying work neatly on this sheet. Please provide all the details
of your solutions. If you do not have enough space, please check the box in the bottom of the
page and use the back side of the page. Before you start, check whether you have 5 pages of
answer sheet including the cover.

1. (25pts)

2. (25pts)

3. (25pts)

4. (25pts)

Total (100pts)
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1. The number of deaths in a week of the policyholders of a life insurance company is
a Poisson random variable with parameter λ. Let N(t) be the number of deaths in t
weeks of the policyholders of this company. Find with a brief explanation

(a) P{N(t) ≤ 2};

(b) E[(N(t))2]. (You may use any formula without proof.)

� If you use the back side of this page, check the box.
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2. The number of deaths in a week of the policyholders of a life insurance company is
a Poisson random variable with parameter λ. Find the probability distribution of the
time (in weeks), starting from now, when any two policyholders die.

� If you use the back side of this page, check the box.
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3. Staring at some fixed time, let Sn denote the price of a certain stock at the end of
n additional time periods, n ≥ 0. A model for the evolution of these prices assumes
that the price ratios Si/Si−1, i ≥ 1 are independent and identically distributed random
variables such that

Si/Si−1 = u with probability p,

Si/Si−1 = d with probability q = 1− p.

Assuming this model, with parameters

n = 100, u = 100/97, d = u−2 = (0.97)2 = 0.9409, p = 0.64 = (0.8)2, q = 0.36 = (0.6)2,

calculate an approximated value of z such that

P{Sn ≥ S0} ≈ ΦZ(z),

where ΦZ(z) is the cumulative distribution function of a standard normal random
variable Z. Express your answer as an irreducible fraction. (You do not have to use the
continuity correction. Note that log d = −2 log u. Since npq = 4.82 > 10, the normal
approximation is quite good.)

� If you use the back side of this page, check the box.
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4. The game, known as the wheel of fortune, is played by spinning a wheel that comes to
rest on a slot labeled by the numbers 1 through 10. A player bets on one of the numbers
1 through 10. A total number of n wheels are then spun, and if the number bet by the
player appears i times, i = 1, 2, · · · , n, then the players wins $ i; on the other hand, if
the number bet by the player does not appear on any of the wheels, then player loses
$1. We assume that the outcomes of the wheels are equally likely and independent. Is
this game fair to the player when n = 5? Is this game fair to the player when n = 6?

(Hint: Let X denote his winnings in the game and Y denote number of times that the
number bet appears. Describe Y and find the probability mass functions pX , pY of X
and Y, respectively. Compute E[Y ] and E[X]. You may use 95 = 59049, 96 = 531441.
To save your time, you are recommended to compute E[Y ] and E[X] for general n.)

� If you use the back side of this page, check the box.
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