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1. (21%) - Let X be the number of defectives in a sainple of size 2. Then X iz a
binomial random variable with paramneier m (nurmber of inials) and p (defective
rale). Suppnse the defective rate p follows beta distribution with parameters
e and 7 (Recall the beta probability depsity function (pdf) is proportional to

p* {1 = p)F L)

{a) Write fyp{x|p], which is the condilional pdf of X given p.

(L) Write fa(p), which ie the pdf of P.

(¢} Compute fy z(r, p}, the joint pdf of X and P

(d) Compute fy(z], the marpinal pdf of X

(e) Compuie fpix(p=), the conditional pdi of P, given the value of .
tf) Compute B{p|x].

ig) Give the Hayes estimate of p,

2, 010%) . The goll scores ol two compelitors, A and B, are recorded over &
period of 10 days. Golfer A ciaims that her game 18 better than that of B, Use
1he following data to test this claim. Assume that the playing conditions on
different. days are different. Make any additional sssumptions if necessary.

) days Golfer A Golfer B

1 43 51
2 22 24
3 77 T4
Ty TG E
"5 39 48
5 51 53
T B 61
8 55 50
e
10 13 48
3. (12%)

{a) Explain the law of large number and the Central Limit Theoremn,

(b) Explain how ihe Central Timit Theorem can be applied in a real situation.
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4, (10%} Let X and Y be independent and identically distributed random
variables, where the enmulative density function {cdf) of X and ¥ are listed
as [ollows:

Fxlt)=Fe{ti =1 —c"*for al t = 0.
Find the cdf of X + ¥,

9. (15%) - An engineer approximates the reliability of a entting assembly by

) 1 — ) O
Hltj:{é iy o —= o

.-’lrﬂ

(o) Determinc the failure rate ([lint, M) = {Eﬁ]
(b} Does the failure rate imcieases or decrease with time?

(e} Determine MTTF [mean time to failur).

6+ (128) $o M RIS E AEBT LA B £ 011018 » 200055 8012
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g %
n, =11 = 14

X =20400  x =19850
;= 1L100 3 =1,330
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