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. 1. {10pts.) Consider the function below
- [ 0 if x<0
| Fo(x)= r—%x? if 0sx<2
I if2<x

Is the above function a cumulative density function (cdf) of a random variable X? Why or
_ why not. If it is a cdf of X, determine the comesponding probability density function
| (pdf) of X.

L 2. (10 pts.) Yearly demand on a supplier for a given {tem has been 10 in the past, and demands seem 10
_r be distributed as a negative hinomial random variable with parameters r = 2 and p = 0.2. An
{ inventory manager stocks 8 items for the coming year. What is the probability that he will not be able
,I to supply the demand this vear?”
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(15 pts.) The grades for 15 students on midierm and final examinations in & Statistics course are
given in the following table:

; Midterm(x) “Final(y)
82 76
| 73 83
i 95 89
| 66 76
; 84 79 |
? 89 73 5
; 51 62 '
:‘ 82 89 T = 1.098
| 75 7 5y = 1056 |
90 85 £x’ = 84,748 |
.’ ol 48 Ty = 78,618 ’
'i 81 69 F=73.2

34 51 §=704

49 25 Ty = 80,646

87 74 ,

i

(a) Obtain the least squares regression to predict the score on the final examination from the
midterm examination score. Test for significance of the regression and interpret the results.

(b} Plot the estimated line and the actual data points. Comment on these results.

(¢) Predict the final score for a student who made a score of 80 on the midterm,

4. {13 pts.) To assess the effectiveness of a new dict formulation, a sample of eight steers is fed a regular |
diet and another sample of ten steers is fed a new diet. The weights of the steers at 1 year are givenin |
the following table. Do these results imply that the new diet results in higher weights? (Use a = 0.05). |
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Regular New
Diet Diei
831 870
858 882
833 296
860 925
922 842
875 908
797 Gijd
788 927
063
287
Average = 845.5  Average = 904.6
5'=1,873 gi=1349

5. (24 pts.} Let X7, X;,...,X, be a random sample of size n from a normal
distribution with mean uy and varianee 7%. Let Sy be the sample standard
deviation of X. Consider the following six statistics

Lo(Xy 4+ X2

i, X,

T, S

iv. (Xn — px)/(ox/ )
v. {( Xy — px )/ (Sx//n)

vi. Tin (X - X) /oy

(a) Write down the name of the distribution including the COTresponding
paramelers of the above six statistics. Make any assumptions if NEeCeIsary.

{b) Let the observed data of X, X3,..., X5 be 2, 4, 6, 8, 10. Draw the empir-
ical probability density function {pdf) of the above six statistics,

6. (14 pts.) Let X, X,,..., X, be a random sample of size n from a normal dis-
tribution with mean ux and variance %. Prove or disapprove that ©% (X, —
px ok follows a chi-squared distribution with degrees of freedom n.

7. (12 pts.} Suppose one has a stereo system consisting of two matn parts, a radio
and a speaker. If the lifetime of the radio is exponential with mean 1000 hours
and the lifetime of the speaker is exponential with mean 500 hours independent,
of the radio’s lifetime, then what is the probability that the systems’ failure
{when it occurs) will be caused by the radio failing?




