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1. Find a such that the following function is a probability mass function.
p(x)=ax’e™4"/x!,x=0,1,2,3,.... (3 49

2.
(@) Find & such that the following function is a probability density function.

FX)=bV16-9x% x e [0,%] (343
| %E)

(b) Calculate P(—i— £X< = 4453

3. The Rapid Test is used to determine whether someone has HIV (the virus that causes
AIDS). The false—pdsitive and false-negative rates are .03 and .080, respectively. A physician
has just received the Rapid Test report that his patient tested positive. The physician assigned
his patient to the low-risk group (defined on the basis of several variables) with only a 0.5%

probability of having HIV. What is the probability that the patient actually has HIV? (55

Definition: A false-positive result is one in which the patient does not have the disease, but
the test shows positive. '

4. A factory’s workers productivities are independently normally distributed. Worker 1
produces an average of 75 units per day with a standard deviation of 24. Worker 2 produces at
an average rate of 60 per day with a standard deviation of 15. What is the probability that

during 25 working days, worker 1 will outproduce worker 2 by 20%? (5 )

5. Given the following two samples, test to determine whether the means of the two
populations differ. (Use a=0.05)

Sample 1: 126581159 §

Sample 2: 7111358 7

F 0025 =529, F 50005 = 6.85,4, 0005 = 2.179, haooas = 2.160,8, 0 05 =2.145. (10 43)
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6. .
(a) Show that the sample mean is relatively more efficient than the sample median when
estimating the population mean. (5 43)

(b) Given the following information, determine the 95% confidence interval estimate of the
population mean using the sample median. Sample median=500, n=50, = 20. (5 53)

7. Assume the logarithm of stock price at time t, §, is normal distributed with mean
In100+0.05¢ and variance 0.09t, In the other words, InS, ~In100~ N(0.05¢,0.09¢). Find
the mean and variance of the S, . (10 939

AY
8. Four groups of salesmen were subjected to different sale techniques. The sale performances
were measured at the end of a specified period of time.

= oups
Sampie no. ity .1 2 3 4
- 1 65 69 59 80
2 69 72 62 88
3 73 75 67 89
4 79 79 76 94
5 81 81 78 ‘
6 83 |. 83 83
7 90

Do the data shown in table present sufficient evidence to indicate a difference in mean
achievement for the four sale techniques? (assume the critical value of the statistic is 3.5)

(15 53) R _ _ |

BEMEHE




B 36 B E AR 101 5 5 %A A £ 34 SN S

MeM T HHA. BAEALE oM ERMB B2 % 4 A %37

9. The following table gives data on the CPI and AAA index of stock prices.

Variables
CPI AAA index
Year
2002 74, 101
2003 75 103
2004 78 105
2005 80 110
2006 82 118
2008 90 128
2009 ' 96 119
2010 99 . 160
2011 - 103 161
2012 _ 107 . 186
The summary statistics of this sample:
2012 2012 _ 2012 ’
2. CPI =884 » > 444 =1,201 » D CPI, - AA4, =117,134 »
1=2002 : t=2002 1=2002 ' )
2012 2002, '
D CPI =79,484 » > Add? =174,52
=2002 +=2002

Consider the fbllowing regression model: 444, = o + #-CPI, + &, . Use the method of

least squares to estimate above regression from the preceding data. Assuming all the full
ideal condition are fulfilled, obtain

) a andg 7(843)

2) standard errors of the these estimators ? &

3) ANOVA table for the regression ? (10 vap)

4 R*?(54)
5) What is the statistic for testing H : R*=07 (4 43
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TABLE 3 (Continusd)

[+ z

Pl-oco- < 22 2.
Z 0.00 0.01 0.02 0.03 0.04 0,05 0.08 0.07 0.08 0.02

0.0 b-.SﬁO_O 06040 0.5080 05120 0.6180 06189 06238 05279 0.5319 0.5388
-0.5438  0.6478 0.8617  DEBE7 05596 05638 06676 06714 0.6753
0.5832 0.587 0.5910 0.5948 05887 06028  {0.8064 0.6103 0.8141
08217 0.6255  0.6203 0.6331 06368 06406 0.6443 0.6480  0.6517
: 0.8591 0.6628 0.6664 08700 86736 06772 0.6808  0.6844 0.6879
0.685¢ 06985 07019 = 0.7064 0.7088 07123 0.7167 0.7130 0.7224
0."1":2‘9? 0.7324 0.7357 0.7388 0.7422 0.7454 0.7488  0.7817 .7649

- 07614 0.7642 0.7673  0.7704 07734 0.7764 0.7794 07823 0.7852
0.7910 0.7938  0.7987  0.7985 08023 08051 0.8078 08106 08133
08766 08212  0.8238 0.8264 08289 08315 0.9340 0.8365  0.8389
0.8438  0.8461 0.8485  0.850% 08531 0.8564 08577  0.8883 08621
0.8665 0.8888 08708  0.8729 08748 08770 0.6790  0.8810 0.8830
0.8B69  0.8838  0.8907 0.8925 08944 0.8982 0.898¢ 0.8997 08016
0.9049 08086 09082 09009 09116 09131 0.9147 0.9162 0.9177
0.9207 0.8222 0.9236  0.9251 0.9265 09279 08292 08306 0.9318
09346 09367 08370  0.9387 (9354 09406 o818 09428  0.94M
0.8463  0.9474 0.9484  0.8495 09508 09615 0.9525 0.9535  0.9645
0.9664 0.9673 0.9582 0.5541 0.8598 08608 0.9616  (.8825 0.8633
0.96849  .0.9868  ©.9684 0.9671 09678 09686  $.9603 08598  0.9708
0.9719 0.9726 08732 09738 09744 0.875¢0 049756 09781 0.9767
0.8778  0.9783 0.8788 08783 09798 09803 0.8808  0.9812 0.9817
0.8826  0.9830 09834 0.49838 09842 0.9846 0.9850  0.9864  0.9857
09384 09868  0.9671 0.9975 09878 b.ge81 0.9p84 0.9687  0.9890
0.98896  0.9858 0.8807 0.8004 09808 08908 0.89M 0.9913 0.89916
0.3920 0.9822 09928 0.8927 ° 08929 09931 0.9932 09934 09936
0.9040 {981 0.9843  0.9945 08846 08948 0.9849 0.9951 ¢.8952

) 0.8955 09956  0.9957  0.8950 0.9‘960 08961 09962  0.9963  0.9984
0.9966  0.9967 0.9968 0.9969 09270 09871 09872  0.8973  (.9974
0.9976 09876 09877 0.84977 09978 0.9978 .9979 0.8%80  ¢.9991
08982  0.9982 09993  0.3984 0.9984 0.8985 0.9885 VO.EIEBG 0.9988
- 0.8987 0.8987 09988  0.9658 0.9989 08889 0.8582  0.9980 0.998¢
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