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Question 1 In Lab 5,
(a) what is the variance of the unbiased estimator under PPS with replacement? [1] e 5 LB

(b) give the estimated coverage of this estimator and a 95% C.I. for it. é Bl B
A 84,0 8557)

(c) How does this strategy compare in terms of precision with the two under SRS
(n = 4) using the ratio and sample mean estimators? 2]

g2 bron Ue Sake edvncloer, buk bebe-hen W -gc_mp,QL O

Question 2 In Lab 6, what are your conclusions from the simulation results in
) 2 - - < ~
(a) step 2 (Pearson’s X*)? no evdence Ceputie L'@fcd&wﬁ ‘ [2] UCO/ V)

(b) step 3 (Anderson-Darling (AD))? o owdence e \)m,)g-_ Q\QMW (E YDN'

(c) step 4 (Ryan-Joiner/Shapiro-Wilk)?

(d) step 4 (scatterplot of Y vs. Z)? ‘) Z

Question 3 In Lab 7,

(a) (step 1) What does your sequence of sample means demonstrate? 1]
“The Laxos @ (< okecs W)%awﬁe%c\ww corniegen bo p=,
(b) (step 2) What is the formula for p, the mean of a Gamma distribution, if it /

has shape parameter a and scale parameter A~1? : ’D% 1]

(c) (step 3) What are your conclusions from the observed value of the Ryan-Joiner

(Shapiro-Wilk) statistic? E/HQ%%M)& de L\:S(OL{,L.Q% ® l\\,@ \>

(d) (step 4) What are your conglusions from the observed valug of the AD statlst1c7 [1
No eadence caQu—k Cx.} C(60125
(e) (step 5) What are your conclusions from the obsefved value of the Ryan—Jomer

(Shapiro-Wilk) statistic? &M 5w @tbmvcu,eﬁsc% ’\'Jr? y \)

(f) (step 7) Submit the two plots What are your conclusion
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Question 4 In Lab 8, B,_,b( %,Ji =

(a) What is the mean waiting time in a single server queueing system with in-
dependent exponentially distributed interarrival times, mean a~! = 2) and
independent exponentlally dist leuted service times, mean 37! = 1.5? [1]

7.75 SARLA DN C; O-ct;.,(\h-’cab\ N‘\»»Qob-c\ e
(b) What is your simulation es te g& the above quantity? Why is it ddfer(? 2] Qﬁu’) AL
(¢) What is the mean waiting time under the appointments system? (1] o ePreg- )
5. BAZCUe (cny onoue- avend 5

(d) Order (smallest first) the mean waiting tlmes in the FOUR cases of single >

server/two servers, and Poisson arrivals/Appointments with normal error. [3]

C\§ enks bue seqers = cwerch o gare ; .hft Serer,
Question 5 (a) ow that if U is a uniform random variable on the interval (0,1) (Eocnexwe
then X = —log U has an exponential distribution with parameter A > 0. 4] S e

-.—/Qccsu.é'—‘) W= ™ o LI Fom ©)1) b (O,0)

(b) Using the random string - % >\e>"‘ - c’(( ) P Cé. 1S (%,

simulate two values from an exponential distribution mean 2 fo 4.5.f = e’ ‘:\ P) 2o
A=05 W=CT562 Uy ,Qéora? x,= 0.55%Q %= o,
(?Henc H

e generate the values of a pair of independent standard norrnal random
variables. “Take oc, and. U,y Sc%j C xy ondl (L aQbCkB 5] b= gue

=J> ccs(TTw) |, =z = sn(RTu, = ~0.3C 2% 0, 7k76~ =G, 6>
g \ Question 633({1) Ity ,\\,‘(3"? m/2,+7/2) w?th pdf § —=0. mﬁztxo 7&776—

fy(y) =1/m, —m/2 <y < +7/2, zero otherwise,
= oy < =koalx b\, Fom (-171117)\‘,5 '@/00)
show that X = tanY has pdf s N ('x) p tm\“(ﬂ) }% ’ ML %é l_f_"f):i
1 & Lox ) Rl = V4 —U<yax
fxlz)= m, —o<z< +oo, zero otherwise, b ¢ £3 2
called the Cauchy distribution. 4] a
{ - reerekny b O mudcloe
(b) What is the median of X? ™ < v g":(‘,(l,) = ,!:\) 3 2] M= =
(c) Does X have finite mean?  + \ 0o K 2
L4+ne? ,
NO/ an 1'(\1—;:1) L %C c > n_oL 2 acfe

End of Paper
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