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1. (10 points) Answer True or False; if false, correct it.
(1) 4 and B are mutually exclusive if Pr(A4and B) = Pr(4) Pr(B)

(2) 1If a fair coin has_bcen faixly tossed 5 times and has come up tails each time, on
the sixth toss the conditional probability of tails will be 1/64.

2. (10 points) When is it true, or approx:matcly true, that: (R MR A TE X4+ 4
LB AR D)

M) EX*)=(EOF? () E(m E(XJE(Y)?

3. (10 points) Suppose X and ¥ have the following joint distribution:
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customanly is used as an estlmatﬂr of the pl'obabmty af succcss 7. However,

sometimes there are good reasans tc:i use anothcr estlmator P, Alternatively, P°
can be written as a linear combination of the familiar estimator P

P" = (S+1)/(n+2) =[n/(n+2)P+[1/(n+2)],

(1) (10 points) What is the Mean Square Error MSE)of P ? Is it consistent?
(2) (10 points) What is the Mean Square Error (MSE) of P*7 1s it consistent?

(3) (S points) State some possible circumstances when you might prefer to use P*
instead of P toestimate x. |

3. (15 points) Consider the problem facing an air traffic controller at Chicago’s
Airport. If a small irregular dot appears on the screen, approaching the flight path of
a large jet, she must decide between:

Hy: All is well. It’s only a bit of interference on the screen.

H 4. A coilision with a small private plane is imminent.
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Question 5 is continued. Answer True or False; if false, correct it.
Satement: {If H, is true, a “false alarm” could occur, called a type I error.  If

H, is true, 2 “missed alarm” could occur, called a type I error. By making the
equipment more sensitive and reliable, it is possibie to reduce the type I error only.]

6. A group of 4 physicians ( % 4.) hired a management consultant to see whether he
could reduce the long waiting times of their patients (#% & ). He randomly sampled
200 patients, and found their waiting times had an average of 32 minu;tcs, and a
standard deviation of 15 minutes. To determine the factors that influence waiting
lime, he ran a multiple regression:

WAIT =a+b™ DRLATE +c* PALATE +d » SHORT + ¢,

where WAIT = waiting time (m mmuth) BRLATE the lateness of the doctors in
armfmg that mommg (sum of ﬂwlr tunes,. m mmutes), PALA TE the latr:ness of the
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~ The regression results atc shawn in the follawmg table

Variables

Congmt R e
DRLATE

| PALATE =y i
SHORT o T
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(1) Answer True or False; if False, corrcct it:
(8). (S points) Since the coefficient of SHORT is biggest, it is the most important
factor in accounting for the variation in WAIT .

(b). {5 points) If he included another factor in the multiple regréssion, R? would

necessarily be larger, as would the corrected (adjusted) R2.
(2) (15 points) For each of the three coefficients (b,¢,d ), calculate the 95%

confidence intervals, and t ratios.

(3) (5 points) At the 5% significance level, would DRLATE, PALATE ,and
SHORT be statistically discemible (significant) factors?




