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(20 p1s.) Suppose 1he lifetime of an electromc device has an exponentia)
distribution given its density function as follows (unit: day):

{ 0.0le™% 1>0

Flr)= aisewhare

(12 pts.) (2} Please find the probability that the lifetime of this device will be less
than 50 days.

(tepts.} (b} Suppose a system consisting of three of such devices in series.
Please find the probability that the iifetime of this system will be fess than
103 days.

(14 pts.} In Taiwan, the probability of a woman over 34 years old having a baby
with Down Syndrome is [/270,  [fthe probability of a screening test correctly
dagnosimg a mother baving a Down syndrome baby as positive is 0.60 (i ¢, true
positive) and the probability of incorrectly diagnosing mother not having a Down
Syndrome baby as positive 1s 0.05 (i.e, false positive). Then, what is the
probability that a mother over 34 years old diagnosed as having a Down syndrome
baby 15 actually not having a Down Syndrome baby (i.e, posterior probability)?

(10 pts.) A chemical process converts lead (£5) to gold. It is known that the
process is normally distributed, with a standard deviation of 2 5z How many
samples must be taken to be 95% certain that an estimate of the mean process is

within 1.5g of the true but unknown mean yield.

(10 pts.} A machime that fills ¢cans with corn nblets (#¥%5) should have a vadance
that does not exceed 0.03 (£4H7)®  otherwise, the top will bulge (2&4) and
cansumers will mistakenly think that the ingredients can cause botulism {|R¥g

£) . Asample of 12 cans yield a sample variance of  0.042 (ZBHFP . If
2=0.05, what 15 your conclusion 7

(10 pts.) A bakery has a line making Binkies, a big-selling junk food.  Another Jine
has just been installed, and the plant manager wants to know if the cutput of the
new line 15 greater than that of the old line, as promised by the bakery equipment
firm.  Twelve days of data are selected at random from kine | and 10 days of data
are selected at random from fine 2, with X,=1124.25 () and =11387(fm I
is known that o, =52 and o, =60, Test the appropnate hypotheses ar =0 G5,
given that the outputs are normally distnbuted.
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(21 pts.] Three players A, B, and C, standing in a line, play 4 game called
passing hats. Plyer A passes hats to player B and player B passes hats to player
(2. The urder can not be changed and each player iry to reccive the maximum
amoint of hats from the previous player. The number of hats recerved [or each
player 15 according to the following rule.

First, ptayer A Mlips a fair die. If the dic shows a number x, they plaver A
recelves ¥ hats (aniomatically). Then, player B flips a fair die. If the die
shiows a number v then plaver B receives v hats fromn plaver A if playver A has
encugh hats to pass. Otherwise, plaver B receives all hats that plaver A can
mass, Finally . player O flips a fair die. If the dije shows a number 2. then
player O receives 2z hats from player B it player B has erough hats to pass,
Otherwise, player (C receives a'l hats that player B can pass.

{ap Compute the expected number of hats player A receives.
(bl Compute the expected number of hats player B reccives.
(¢} Counpute the expected number of hats player C recelves,
{tl} Compate the variance of the hats plaver A receives.

l'el Compnre the variance of the hats plaver B receives,

(f] Compnie the varianee of the hats player C receives.

(z] Interpret the expectéd numbers and variances for players A, ¥, and C
for th game.

(1Erts Lot ¥7, Y2 ... ¥, be a raudom sample of size n. The sanple mean ¥
i alven vsed to estinate the population mean £(Y ). The measure of error
var(Y') 15 used o see how good of using Y to estimate £{Y ).

ia) {Jive two differcnt onhiased estimators of var{Y').

(B] Which estimater that you have listed i part {a) is better? Liefine *better”
in your analysis,
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