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(Yotal 100 Points.) There are 7 Problems in this exam. Show intermediate steps and formulas for partial

credir. You must explain liow you compute your results or answers for full credit,

Ll

(10 points) Let P(X) > 0, P(Y;) = 1 forall i = 1, 2. Prove or disprove: P(X " Yy U }72 ) = P(X).

(10 points) A random variable X has the Poisson distribution.
(a) Find Mx{(r), the moment-generating function of X.

(b) Using Mx(#), find the mean and variance of the Poisson distribution.

(10 points) A soft drink vending machine has a random amount X gallons in supply at the beginning of
a given day. It dispenses an amount Y gallons during the day. Assuming that the machine is not
resupplied during the day and X, ¥ have joint density function

1
—, 1<y 1<k,
S(xy)= x2y2 ’ *
0, otherwise.
(a) Find the marginal distribution of X and Y.

(b) Let U = X7, find the probability density function of U.

(10 points) If a set of observations is normally distributed, what percent of these differ from the means
by

(a) more than 1.567

(b) less than 0.6807

(10 points)

The systolic blood pressures of 15 people before and after a 5-kilometer run are as follows:

Weight 1 2 3 4 S 6 7 8 9 10 11 12 13 14 1S
Before 150 164 160 155 159 138 163 159 149 158 161 132 155 146 145
After 156 172 163 161 170 147 167 169 158 164 164 133 160 154 147

Use the sign test at the 0.05 level of significant to test the null hypothesis that running 5 kilometers
increases the median systolic blood pressures by 8 points against the alternative hypothesis that the

median is less than 8 points.
(30 points: each sub-problem with 10 points)

A random sample of n=15 parts is tested for strength and sample mean=2.68 with known variation 0.81.

Also, the strength of all parts is normally distributed.

1) TestHp: p=3 wversus H,:p #3 using o=0.05

2) What is the power of this test if jt = 3.25?

3) What sample size would be required to detect a true mean of 3.75 if we wanted the power to be at
least 0.97
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7. (20 points: each sub-problem with 10 points)

Bo

Consider the simple linear regression model y= X +¢ ={l x][
1

}+ € and assume that
E)=0, V(&)= o? and the errors & uncorrelated. Note: SST=SSR+SSE.
a) Show that E(6?)= E(MSE)=c?.

b) Show that E(MSR)=o? + %S vy .
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Table 1 Areas under the Normal Curve

z .00 01 .02 .03 .04 .05 7.()(3 Nil 08 .00

-3 00003 00003 (o3 0.00083  0.0003  0.0n03 00003 0.0003 00003 00002
-3 toong  0anonh 00005 00001 00004 0001 00004 00000 0.0004 Q.00
3.2 00007 00007 0.0006 00006 0.0006  0.0006  0.0006 00005 0.0005  0.00045
3.1 00010 0.0009 00009 0.0009 00008 00008 0.0008 00008 0.0007  0.0007
3.0 0,003 00013 00013 00012 00012 0.0011 0.00101 0.0011 0.0010  0.0010

=29 00019 00018 00018 00017 0.0016  0.0016  0.0015  0.0015 00014 0.0011
2.8 0.0026 0.0025 0 00021 0.0023 00023 0.0022  0.0021 0.0021 0.0020 0.001H
2.7 00035 0.0031 0 0.0033 0 0.0032  0.0031  0.0030 00029 00028 Lo027 00026

S2.6 0.00:dT 0 0.0045 (.00 0.004:3  0.00.1 0.0040 0,003 0.0038  0.0037  0.0031
=25 00062 panGo 0005 00057 D.0DAS  0.000.0 0.0052  (0.005] 00049 000N
2.4 0002 D080 (.00TS  DO0TH 00073 00071 00069 00068 LONGE  (LOOG |
-2.3 otuy o D004 00102 0.00%  0.0006  0.0084 %.009] 00080 O00RT D00
-2.2 (0.01:34 0.0136 0.0132 0.0129  0.01250  0.0122 0.0119 0.0116 0.0113 O.0110
-2.1 0.0179 001744 Q.0170  0.0166  0.0162  0.0158  0.01531  0.0150  0.0146  0.0143
2.0 00223 00222 0.0217 00212 00207 0.0202 0D.0197  0.0192 00188 0.0183
1.9 00257 D028 00274 00268 00262 00256 0.0250 Q.02 D230 0.0233
LR 00339 00301 00344 0.0336 00329 0 0.0322 0 0.0314 0.0307 00301 w29
- 1.7 0.0:4.446 0.0.136 0.0427 0.0 00008 0.0:40] 1,0392 0.0 0N37TH 000367
1.6 005108 NNOA3T 0.00520 D.OST6 003050 0.0495 0.(1185 0.0:07h 00165 00055
1.h  (LNGEX  N.0GHY 0063 0.0630  00GIS 00606 00591 O.0382 00T 0.0550

P DANOS 00793 00778 D076 00710 0.0733 0 0.0721 00708 0.069:)  0.068]
B 0.08G5 00931 0.0934  0.0018  0.0901  0.0885 00869  0.0853  O.0838  0.0828
-1.2  0.HESI Q031 01132 0,109 0075 01056 01038 01020 01003 0.0085
ST 00357 04335 814 0012920 00127100 01251 0012300 002100 9.0100 01170
SO DIAART O DURG2Z 00539 01515 0.14192 0 01169 0MG 001423 0 0 1401 01370
0.0 ORI 0K 078 0T62 0T360 0T 0683 T OUBG0 (L1635 GG

08 02119 02000 02061 02033 02005 01977 01949 01022 0080 (LIRGY
007 020200 09380 2358 0.2327 022960 02266 0.22360 0.22060 0.2177 0 02148
~0.6 02743 042700 02670 02613 0.2611 02578 0.2316  0.2h1d 02485 (hZinte

—O5 08085 03050 03015 029XE D206 02912 028T7 02843 028100 0.2776
S0 OG0 03400 0T2 0333060 A300 03264 0228 03192 031560 03121
0.3 03821 03783 04T 03707 DAGGY 03632 03304 03357 04520 U3IS3
S0.2 04207 0LI68 04120 01000 041052 04013 03971 03936 03897 0.3859
ST 04602 (LIAG2 01522 0LLS3 0.3 0LH0d 04361 041325 041286 D247
SO0 05000 041960 0020 0SS0 DASAN 04801 0.TGL 04721 0UGRT 06
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Table 1 Areas under the Normal Curve (continued)

z .00 0L .02 .03 04 5 .06 07 .08 .09
0.0 05000 05010 05080 05120 050600 05190 05239 03279 05310 015530
0.1 05395 05138 05178 06517 05367 03596 05636 . 05675 05711 04753
0.2 05793 NAR32 0 BAKRTT 05910 05008 05987 0.60260 0.6064  0.6103  (.GLE
0.3 06170 NDE2LT  NE255 0 06293 OG33L 0.63G8 06406 0.6443° 0.6480  N.6RIT
0.4 06551 NG5 06628 0.6664  0.6700  0.67T36 0 0.6772  U.68NDS  D.6SLL DGRTY

0.0 (L6915 069500 06985 0.7019  0.7054 0.7085  0.7123  O.7IKT  0.7190  0.7224
.6 07257 0,720] 0.7321  0.7357  0.7380 0.7422 0.7450 0 07486 0.7517 0 0750
0.7 07580 07611 D712 0.7673 07704 07730 07764 07704 07823 (TR
0.8 L7NR] 0.7910  0.793% 07067 0.7995 08023 08051 0R07S O8I06 08133

n.h NRIA0 ORIS6 NR212 0 DR 08264 08280 08315 - OR34D 08363 08380

O ORI3 0S8 DRIGT 08185 08508 08331 08531 08577 08309 08621
L1 0RGI3 DSHER  NSER6 OSTOS 08720 ONTID 08770 0.8790 (L8810 (.KN30
1.2 RS NARGO 08888 0.8007 08025 08044 0.8962 08080 0.8907  0.9015
1.3 00032 00040 0.0066 09082 09009 0.9115  0.9131 09147 09162 09177
T4 00192 009207 0.0222 0 09236 09251 0.9265  0.9279 00202 0.9306  0.9319
1.5 00332 09305 09357 00370 00382 0.09301  0.0406 09118 00129 0.0111
.60 090152 00163 00071 00481 0.0195 09505 09515 0.9525 09535 09545
1.7 Q9354 (L0364 NGSTE 00582 00501 0.9590  0.060% 09616 0.0625  0.0633
L& 00611 DOGIO 09656 00661  0.0671 09678 00686 0.0693  0.0699  0.9700
1.9 (9713 04719 09726 00732 00738 00741 00730 0.9756 09761 0.07GT
2.0 DOTTZ O O0OTTS 00783 09788 00703 00708 09803 00808 00812 09817

0OR21 00826 09830 00834 0.9838  0.0842  0.0846  0.0850 00854 00857
008G 09864 009868 09871 0.O8TH DUSTS (L9881 0.08S4 09887 0.9800
(L9893 0.0806 00808 09901 00004 00006 0.9900 09911 0.9913 09916
(LOOTS 00920 0.9922 09925 09927 0.9920  0.9031 - 09932 0.9931  0.0936
OO038 00010 (00T 000 00045 0.0916  0.0048 DO 00951 (L9932
(L9453 N.9955 0.9956 49957 1.9959 0.9960 (4,006 1 (1.9962 00,9063 (2,900
00065 00066 0.0067 00068 Q9060 0.9970 (L0071 0.0972  0.00T3  0.097
AHAT1 0.007h  D.O9T6 0O9TT 00077 00078 0.0070  0.09T9  0.0080 00981
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2,0 09981 00932 00982 09983 00980 (00084 00085 00085 00086 0.0986
3.0 OONRT DO9ST 09987 09988 09988 09989 0.0080 09989 0.0990  0.9990
3.1 00990 09091 009991 049901 0.0002 00992 0.0092 0 0.0902  0.0993  0.5003
3.2 00993 0.9903 0 0.0991 00000 0.9994  0.0090 09994 09995 0.0995  D.D990
3.3 00095 00005 0.095  0.0996 0 0.00096 D.0996 0.0006  0.9996  0.0996 0.0907
3.4 00997 09997 Q0907 - 09907 0,9997  0.0997 (L9997 09997 0.9097 09008




