Math 480 Final, Fall 2018 Name___ -

1) Suppose that the joint pdf of the random variables Y; and Y5 is given by
2 i
f(y,92) = 5(291 +2), f0<9 <1,0<y, <1
and f(y1,y2) = 0, otherwise.
a) Find the marginal pdf of Y1 Include the support.
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d) Are Y7 and Y; independent? Explain. .
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ra——— 3) Suppose Y is the apple consump

2) Let X be a random variable from a distribution with pdf

0
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where £ > 1 and § > 0. Let Y = X? and find the pdf of Y using the method of
transformations. Do not forget to include the support of Y. Py = ﬁ ,62)

yfﬁmfvxf
] € - /

}
e, —~ ), po
— {07 &2 4

p~
Jj? A )
- &7 T - "",- s
X = lr”; g = & | ,l/ Y z/ -1
: ~/ —
/0/ - / “G /] G 2 l
1) =0, (o 7P 0 L

- Iy . s
o 7

©
\—
D

& L

2 %

y 20~ g 249 T o e

(«g 2
tion of a randomly selected adult in 1987. Assume

that the mean pu = 20.3 and SD o = 5 pounds per year. Assume that the sample mean
Y is computed from a sample of size n = 49 and that the CLT holds. Find P(Y > 22).
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4) Suppose X ~ Half Cauchy(y = 0,0 = 1) with F(u) = p + o tan(mu/2).
Simulate two values of z; from this distribution if u; = 0.95 and ug = 0.01. (Hint:
calculator should be in radians rad, not degrees deg, and tan(r/4) = 1.)
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5) Suppose that the number of errors made by a Math 480 instructor for exam and quiz
solutions is modelled by a Poisson process at a rate of 2 per hour. Find the probability
of 7 errors if the instructor takes 3 hours to make the solutions in a semester.
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6) Suppose X (t) = z Y; follows a compound Poisson process where the number of

claims N(¢) occur at a rate of A = 5 per day and the claim severity distribution Y; is
Gamma(a = 8, \ = = 0.02) with 400 = E(Y;).
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c) Find E[N(14)], the expected number of claims in a 14 day period.
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7) Suppose the number of claims per day {N (t),t > 0} is a nonhomogeneous Poisson

process where A(t) = 5t and ¢ is the time in days. Find the expected number of claims
E(N(7)) in 7 days.
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not sent sent funded
0.6 0.25 0.15
0.2 0.6 0.2
0.05 0.65 0.3

P=

4 @) DMS NSF grant proposals in Statistics are either 1) not sent, 2) sent for review
but not funded, or 3) funded. Suppose a randomly selected researcher who submits such
a grant proposal has the above transition matrix (where the time period is 1 year and
P works for several years). Grant proposals are sent in October and early November.

Consider researchers with proposals sent for review but not funded in 2018, find 7, the
state vector for the researchers’ proposals in 2020.
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If the process begins in State 1, what is the probability that the process will be in State
2 after 2 steps?

Al o] = 4 S 06
-+ 5 SR AN i D ? ™ (&
— . | : (:‘ P ) ! H
g .
G ,r‘; l g ta ;, ! ¥ ‘3} T 7 ~’( s P,\ . ps I o & ""‘\'
ST S N -
— (7% Oc22 §
)



10) Suppose that the joint pmf of ¥; and Y3 is P(y1,y2) is tabled below.
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a) Are Y7 and Y; independent? Explain.
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11) Suppose a stock price A(t) follows an arithmetic Brownian motion with drift
p = 2 and volatility o = 4. If A(6) = 12, calculate the probability that A(T) < 18
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e 12) A company produces 1000 refrigerators a week at three plants. Plan A produces

350 refrigerators a week, plant B produces 250 refrigerators a week, and plant C pro-
duces 400 refrigerators a week. Production records indicate that 5% of the refrigerators
produced at plant A will be defective, 3% of those produced at plant B will be defective,
and 7% of those produced at plant C will be defective. All the refrigerators are shipped
to a central warehouse. If a refrigerator at the warehouse is found to be defective, what
~ is the probability that it was produced at plant A?
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