Worksheet Solutions
MATH 262 « Day 37

= o
1. Let X; and X, be iid Exp (). f=ws e H x>0, Fl)= l-e™ fhie x>0

(a) What is the pdf of Y; = min(Xl,Xz)?

9 ()= n[1-F))76G) = 2[1-(1- )] (B e) = 2[R ] (BB =50 P & 4o

(b) What is the expected value of Y;?
NoTe*

E(Y)=5 E(X,)« E(Xe) = 20 = E(Y)+E (W)
(c) What is the pdf of ¥, = maX(Xl,XZ)? What is E(YZ)?

9(y) = n [F(v)]n-lf(v) = 2[1‘5%]1(;% e'%) = 5 (%) = ”s"(ef%—e-y/“‘) £ y>0
E()=[yi(e”-c%) 4y = 1S

Plot[{Exp[-y/5]1 /5, (Exp[-y/10] - Exp[-y/5]) /5}, {y, @, 30}]
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Pd'FS O'F Y and Y,-_3

q. (v)

2. Let X1, X5, X5 be iid Exp (1—10) What is the expected value of the sample median?

Sample meolmw\ s Yo (n=3, i=2)
gly) = i (L[] (s €7) = E[1-€%] % = 3(%-7) 4 yro

E(1) = K (—Vs-é% y = &

3. Let X;, X5, X3 be iid Unif[0,1]. What is the probability that the sample median is between i and %?
n= 3/ Uy\i‘F [O/ l] L\ﬁg fJD(‘IC {(X):‘ 7../ Cd'@ F(?‘S =X, 'FD(' Oe x < L

o{er\s#/ mC H"L So«mple median:
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30 = aieay 7 (1) = 6y(1y) A 0eyel

Ths, -P('q<\(1 <—i—)= flq@«/—éyl)dy :[372_273]; = f;—lé— = 0.682S

g

4. Let n be a positive odd integer and let X1, X5, ..., X, be iid Unif[0,1]. What is the smallest n such that
the sample median is between 0.4 and 0.6 with probability greater than %?

N R . 1
med(w\ s Y‘ \.)i'H« (= %"

. n! -t ni | net azl
st g = e v ) = (L“—_,>l_2y2(1_731

0.6
Use Mo\%@"’\ﬂﬁ@ fo OOMPM+¢ \Lq j;(y) oly 1Cw- variovs N.

0.6

The smallest odd n such Hat L 3:(‘/347 >‘£ is n=11.

.4

5. Let X3, ..., Xg be iid Unif{0,1].

(a) Make a plot of the pdfs of all eight order statistics.
n = 8j
pdfs = Table[n! / ((i-1)1 (n-i) 1) y*(i-1) (1-y)*(n-1i), {i, 1, n}]

B1-y)7,56(1-y)%y, 168 (1-y)*y*, 280 (1-y)*y®, 280 (1-y) y*, 168 (1-y)®y®, 56 (1-y) y*, By}

Plot [pdfs, {y, @, 1}]
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(b) What are the expected values of all eight order statistics?
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