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1l Congider a random varieble X with a probability density functicon
desgrikbed Ly
fixy = D.Hmkx; Eob =G o o )
m O.2-kn, for Q< yx < &
where k is Sompe ceonstont,
(5%) a. rfind % and vecrify that fix} is a rrobabllity densiey
funckion.
{5%}) b. Compute Varc(x).
(5%} «. Compute the 20tk poroentile. _
(&%) d. {ompare the X uafiabla_fallinq into the interwvals (p-2e,
preo] with the proportinns suggested by the Empirical Rule

and Chehyshav's theonem.

& A Encw-remocval gompabty bills ite custamrs on & per—anowEall
bazis, rathec then at o flat manthly rate. Basad on the fee 1e
charges per EncWwisall, the cobgaty will juzst braak even in @ motkh
that has exactly &ix snowfalls. Juppoze that the averagea number of
snawfalls per momth (during the winter) is eioht,

{6%} a. What it the probability that the company will tust break

evin in a given winter month?
(5%} L. What iz the probability that the company will make a profir

it a given winter month?
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{15%3 3 Let X, X,;...,X, be independent and identicall? Jdistribbad
normal distribution wikh mean p oand vaciance <. Frove that an

estimator m =3ws; ie the mosk efficient and unbinsed eztimator when

1

w, = [(1/n).
i The owner of a downtown parking lot suspectz that the pereon ehe
. hired to xur the Lot iz stealing =some wopey. 'The receipts as
orevided by the enployee lrelicate that the average number of cars
parked in the lat is 180 per day and that, on average, each car is
parked for 2 hours. In apder feo datermime whekhor the smployee iz
stesling, the swmer Watches the lot for $ days. On thase days, the
number of cars parked iz az follows:
140, 18d, 153, 170, E45
For the 770 cars that the cwner phserved during the 5 days, the
mean atd the stondard dewvlation of the time speat on the lot were
3.2 hours sng Q.4 hGour, respectively,
£2%] 2. Can the owner conclude at the 5% level of significance that
the employes 1= stoeling?
£5%) b. Discuss the congoguenca of Type F oand Type II eyyors.
{5%] c. If you are the owney, do you want a small or large velwe of
_ Type I errvor? Explain.
{5¥) d. If you are Lhe amployes, do You want a swmall or lacge walu;

of Type I grrorf? Explain.
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£ copsider the following sktakdapd bivarlate regresslion model:
Yy roe+ §K +ou, t=1,2,...,T.

{10%7 8. Define B.L.U.E. and explain the statiatical or
mathamatical rﬁaaﬁtngn af B, L, and . Upder What
apsunpticns and conditicns are OLE estimates BE.L.U.LE.T

(5%) . Prove that V(F) = off [TCL=X171.

(10%) <. Conslder an alterpative cetimator @7 = (¥-¥1 (8,0, Is
A unbiasgd? Fend V") and compare it with wﬁ”} . Ie f more
afficient rhain E? _

[10%) d. Define ¥ and exﬁlain whyr 1t iz usged o Reasurce the
goodneez of fit of a8 regreseion model. Whot iz the maln
sherteomlng of BE¥ How would you correct far the

shorteoming?
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