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1 True or False. Explain
(a) The t-statistic can be used to calculate p-value associated
with the null hypothesis. A small p-value is evidence that the

null hypothesis is correct. (5%)

(b) The sﬁinp‘le correlation coefficients is an estimator of the
population correlation coefficient and measure the linear
relationship between two variables, that is, how well their .
scatterplot is appmxnmated by a .stralght line. (5%)
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2. An exammaﬁon n

company pre51deut asked the statlstlclali, « What is the |
probability that over half the items are good?” The statistician
replied that the question cannot be answered from the data. Is
this correct? Does the question make sense? Explain why?

(5%)

3. (a) What is the law of large numbers? Give two examples to
illustrate the use of the law of large numbers.(10%)
(b) What is the central limit theorem. Give two examples to
illustrate the use of central limit theorem. (10%)
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4, A commercial bank has done a market research survey in which people were asked to rate their image of
the bank on a scale of 1 to 10, with 10 being the most favorable. The mean response for the sample of 400
people was 7.23, with a standard deviation of 2.51. On this same question, a country-wide association of
commercial banks has found a mean of 7.01.

A. Samuel Wang, marl;:eting director for the bank, would like to test to see whether the rating for his
bank is significantly greater than the norm of 7.01, Perform the appropriate hypothesis test for a 95

percent confidence level. (Make sure you: write dune the appropriate test hypothesis, and detail every
step of your inferences.) (10%) B
B. Draw a diagram to illustrate your resu!t (5%) ....... L
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Zogis = 1.96, where Z, sat:sﬂesﬁ(z SZ) jiT_e-*‘dx a.
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5. Paradc March 13, 1994 stated xh;qt "Heart surgencs mcludmg b}rpass and angm-plasty, totaled 196,000 in

1980 and reached 839,000 1n 1991 .:" (Swrce Natmnal Hospttal Dlmharge Sutvey, 1991.) The data for the
years 1980 to 1991 in thausands arc | s ,

a——

Year(X) T . ke il N
. | # of surgeries (Y) ]
Year (X) 1986 [ 1987|1988 wssT] 1990 ] 1991
#ofsurgcrles ) 490 | s88| 674 7ng 781 | 839

X =1985.5; ¥=476.25 1 X=23826; )_jr =5715; > X* =47306666; ) Y*=3333379;
' Y XxY=11356337; D (X-X) =143; 3 (X-XXY-Y)=92045.

A. Find the least square linear regression line that regresses numbers of heart surgeries (Y) on Year (X).
Then, make a scatter plot (here a time-sequence) of the data with the least squares regression line
superimposed. (10%) |

B. Calculate and plot the residuals. Does linear regression seem to be appropnate? Why or why.not?
(10%)
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6. An mvestlgator fi
or the Secuntws and Exch
ange Commission (SEC) fcel
s thiat a particular stock
traded

“too frequently* before a r
ecent important event,
SEC atte s“ggcshﬂg the presen
mpts to test the hypothesis of no insider trading. For t_p] Tﬂﬂ :‘1: :I:;debr :'admg Therefore, the
o 10ds before the particular

event was anno 0
et ur:ced th: SEC breaks up the set of disjoint equal—lcngth petiods into two group
+ '
=1,--,7, and Li+1,--,T,+T, wherel, +T, =T . In each period of the two sub-periods tl':: numbe
; r

]

sub-periods by {X } ' and {X, Y0 ¢ vely. Su
P 1 2 &IC distributed Poisson with

intensity parametess :
(etait o y0u wout :, and A, respectively. Based on the all the aforementioned information. d
o W T Q ’ ] 1
proceed to test whether there is significant evidence of insider trsu:l'“L (c :;r o
P e ing. (10%)
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