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INSTRUCTIONS

This is a two-hour exam.
This paper is graded out of 90 marks.

The examination comprises nine (9) problems. You should attempt ALL questions.
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All answers should be written in the spaces provided. You may use the back pages for

rough work.
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You may not tear pages from the examination paper package, it must be returned intact at
the end of the examination.

Statistical tables are provided.

You are allowed to use a non-programmable calculator.

Notes or formula crib-sheets are NOT allowed. Please use a pen to provide your answers.

Write your name clearly at the top of the first page.
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1. (13 marks) Consider the following seven observations for the two random variables X and
Y.

X Y
120 7
100 3
50 2
80 9
140 22
56 10
115 9

a. (2 marks) Calculate the sample mean of X.

b. (2 marks) Calculate the sample mean of Y.

c. (3 marks) Calculate the sample variance of X.



d. (3 marks) Calculate the covariance between X and Y.

e. (3 marks) Show if X and Y are independent.

2. (8 marks) The coaching staff for a national soccer team has to select 25 players to

participate in the upcoming World Cup in 2018. They have a list of 30 talented players from
which to choose.

a. (4 marks) Calculate how many different combinations of 25 players are possible.

b. (4 marks) Of the 30 available players, 20 are white. Calculate the probability that the
final selected team would have 17 white players.



3. (10 marks) A manager has 16 employees who could be assigned to a project-monitoring task.
Three of the employees are women and thirteen are men. Four of the men are brothers. The
manager is to make the assignment at random so that each of the 16 employees is equally likely
to be chosen. Let A be the event "chosen employee is a man" and B be the event "chosen
employee is one of the brothers."

a. (3 marks) Calculate the probability of A.

b. (3 marks) Calculate the probability of B.

c. (2 marks) Calculate the probability of A intersect B.

d. (2 marks) Calculate the probability of A union B.



4. (8 marks) Assume that the number of network errors experienced in a day on a local area
network (LAN) is distributed as a Poisson random variable. The mean number of network
errors experienced in a day is 1.8.

a. (4 marks) Calculate the probability that, in any given day, less than two network errors will
occur.

b. (4 marks) Assume that the mean time between two network errors in a given day is 2.3
hours. Calculate the probability that three hours would pass before the next network error
occurs.



5. (9 marks) The number of computers sold per day at a computer store is defined by the
probability distribution below.

X 0 1 2 3 4 5 6
P(x) 0.020 0.090 0.200 0.005 0.050 0.300 | 0.335

a. (3 marks) Calculate the probability that the store sells more than three computers in a
given day.

b. (3 marks) Calculate the probability that the store sells between two and four computers
inclusive in a given day.

c. (3 marks) Calculate the expected number of computers to be sold in a given day.



6. (15 marks) Consider the following discrete joint probability distribution:

Y

100 | 200 | 300 | 400 | 500

X 1 0.01 | 0.20 | 0.07 | 0.02 | 0.03

2 0.06 | 0.03 | 0.06 | 0.15 | 0.04

3 0.15 | 0.04 | 0.04 | 0.0 | 0.09

a. (3 marks) Calculate the marginal probability densities of X and Y.

b. (3 marks) Calculate the E(X).



c. (3 marks) Calculate P (X=2, Y=200).

d. (3 marks) Calculate P (X=3| Y=400).

e. (3 marks) Calculate E(X|Y=400).



7. (8 marks) There are two types of traders: high ability and low ability. The probability that a
trader is of high ability is 30 percent. Furthermore, the probability that a high-ability trader
beats the market is 70 percent and the probability that a low-ability trader beats the market
is 25 percent.

a. (4 marks) If a newly hired trader has beaten the market, calculate the probability that the
trader is a low-ability trader.

b. (4 marks) If a newly hired trader has failed to beat the market, calculate the probability
that the trader is a high-ability trader.



8. (9 marks) Stock returns, denoted by X, are normally distributed with a mean of 3 percent and
a variance of 10 percent.

a. (3 marks) Calculate P (X > 13). Demonstrate your answer graphically.

b. (3 marks) Calculate P (1 < X <5). Demonstrate your answer graphically.

c. (3 marks) Calculate P (-2 < X <2). Demonstrate your answer graphically.
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9. (10 marks) A hamburger stand sells hamburgers for $1.45 each. Daily sales have a normal
distribution with a mean of 530 and a standard deviation of 69.

a. (2 marks) Calculate the mean of daily total revenue from the sales of hamburgers.

b. (2 marks) Calculate the standard deviation of daily total revenue.

c. (2 marks) What is the distribution of daily total revenue?

d. (2 marks) What is the probability that daily revenue would exceed $900?

e. (2 marks) What is the maximum daily revenue that would be achieved with 95 percent
probability?
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APPENDIX TABLES

Table 1 Cumulative Distribution Function, F(z), of the Standard Normal Distribution Table

F2)

-

z 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359
0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879
0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852
0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389
1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
1.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
1.2 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
1.3 0.9032 0.9049 0.9066 0.9082 0.9099 0.9115 0.9131 0.9147 0.9162 0.9177
1.4 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319
15 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441
1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545
1.7 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633
1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
1.9 0.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767
2.0 0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817
21 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857
22 0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.9890
2.3 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916
2.4 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936
25 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952
2.6 0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964
27 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974
2.8 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981
29 0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986
3.0 0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990
3.1 0.9990 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993
3.2 0.9993 0.9993 0.9994 0.9994 0.9994 0.9994 0.9994 0.9995 0.9995 0.9995
3.3 0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9997
Dr. William L. Carlson, prepared using Minitab 16.
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Table 6 Cumulative Poisson Probabilities

MEAN ARRIVAL RATE A

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
0 9048 .8187 .7408 .6703 .6065 .5488 4966 4493 4066 3679
1 9953 9825 9631 9384 9098 .8781 .8442 .8088 7725 .7358
2 .9998 .9989 9964 9921 9856 9769 9659 9526 9371 9197
3 1.0000 9999 9997 9992 9982 9966 9942 9909 9865 9810
4 1.0000 1.0000 1.0000 9999 9998 9996 9992 9986 9977 9963
5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 9999 .9998 9997 9994
6 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 29999
7 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
MEAN ARRIVAL RATE A
1.1 1.2 1.3 14 1.5 1.6 1.7 1.8 19 2.0
0 3329 3012 2725 2466 2231 2019 1827 1653 1496 1353
1 .6990 .6626 .6268 5918 .5578 .5249 4932 4628 4337 4060
2 .9004 .8795 .8571 8335 .8088 7834 .7572 .7306 .7037 .6767
3 9743 9662 9569 9463 9344 9212 9068 .8913 .8747 .8571
4 9946 9923 9893 9857 9814 9763 9704 9636 9559 9473
5 9990 9985 9978 9968 9955 9940 9920 .9896 9868 9834
6 9999 9997 9996 9994 9991 9987 9981 9974 9966 9955
7 1.0000 1.0000 9999 29999 9998 9997 .9996 .9994 9992 .9989
8 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 .9999 9999 9998 9998
9 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
MEAN ARRIVAL RATE A
2.1 2.2 2.3 24 2.5 2.6 2.7 2.8 2.9 3.0
0 1225 1108 .1003 .0907 .0821 .0743 .0672 0608 .0550 .0498
1 .3796 3546 .3309 .3084 2873 2674 .2487 2311 .2146 1991
2 .6496 .6227 .5960 .5697 .5438 5184 4936 4695 4460 4232
3 .8386 .8194 .7993 7787 .7576 .7360 7141 .6919 .6696 .6472
+ 9379 9275 9162 9041 .8912 .8774 .8629 8477 .8318 .8153
5 9796 9751 .9700 9643 9580 9510 9433 .9349 9258 9161
6 9941 9925 .9906 .9884 9858 9828 9794 9756 9713 9665
7 9985 .9980 9974 9967 9958 9947 9934 9919 9901 9881
8 9997 9995 .9994 9991 9989 .9985 9981 9976 9969 9962
9 9999 .9999 .9999 9998 9997 9996 9995 9993 9991 .9989
10 1.0000 1.0000 1.0000 1.0000 9999 9999 9999 9998 9998 9997
11 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 9999 9999
12 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
MEAN ARRIVAL RATE A
3.1 3.2 3.3 34 3.5 3.6 3.7 3.8 3.9 4.0
0 .0450 .0408 .0369 .0334 .0302 .0273 .0247 .0224 .0202 .0183
1 1847 1712 .1586 1468 1359 1257 1162 1074 .0992 .0916
2 4012 3799 .3594 3397 .3208 3027 2854 .2689 2531 2381
3 .6248 .6025 .5803 .5584 5366 5152 4942 4735 4532 4335
4 .7982 .7806 .7626 .7442 7254 .7064 .6872 .6678 .6484 .6288
5 9057 .8946 .8829 .8705 .8576 .8441 .8301 .8156 .8006 .7851
6 9612 9554 .9490 9421 9347 9267 9182 9091 .8995 .8893
7 9858 9832 9802 9769 9733 9692 9648 .9599 9546 .9489
8 9953 .9943 9931 9917 9901 9883 9863 9840 9815 9786

(continued)
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Table 5 Individual Poisson Probabilities

MEAN ARRIVAL RATE A

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
0 9048 .8187 .7408 .6703 .6065 .5488 4966 4493 4066 3679
1 .0905 1637 2222 2681 3033 3293 3476 3595 .3659 .3679
2 .0045 0164 .0333 .0536 .0758 .0988 1217 1438 1647 .1839
3 .0002 0011 .0033 .0072 0126 .0198 .0284 .0383 .0494 .0613
4 0 .0001 .0003 .0007 .0016 .0030 .0050 .0077 0111 0153
5 .0 .0 0 .0001 .0002 .0004 .0007 .0012 .0020 .0031
6 0 .0 0 0 .0 0 .0001 .0002 .0003 .0005
7 0 0 0 0 .0 .0 .0 .0 .0 .0001

MEAN ARRIVAL RATE A

1.1 1.2 1.3 14 1.5 1.6 1.7 1.8 1.9 2.0
0 .3329 .3012 2725 2466 2231 .2019 1827 1653 1496 1353
1 .3662 .3614 .3543 .3452 .3347 .3230 .3106 2975 2842 2707
2 2014 2169 2303 2417 2510 2584 2640 2678 .2700 2707
3 .0738 .0867 .0998 1128 1255 1378 1496 1607 1710 1804
4 .0203 .0260 .0324 .0395 0471 .0551 .0636 .0723 .0812 .0902
5 .0045 .0062 .0084 0111 0141 .0176 .0216 .0260 .0309 .0361
6 .0008 .0012 .0018 .0026 .0035 .0047 .0061 .0078 .0098 .0120
7 .0001 .0002 .0003 .0005 .0008 .0011 .0015 .0020 .0027 .0034
8 .0 .0 .0001 .0001 .0001 .0002 .0003 .0005 .0006 .0009
9 .0 0 .0 .0 .0 0 .0001 .0001 .0001 .0002

MEAN ARRIVAL RATE A g

2.1 2.2 23 24 2.5 2.6 2.7 2.8 29 3.0
0 1225 1108 1003 .0907 .0821 .0743 0672 .0608 .0550 .0498
1 2572 .2438 .2306 2177 .2052 1931 1815 1703 .1596 1494
2 .2700 2681 2652 2613 2565 2510 .2450 2384 2314 .2240
3 1890 1966 2033 .2090 2138 2176 .2205 2225 2237 .2240
4 .0992 .1082 1169 1254 1336 1414 .1488 1557 1622 1680
5 .0417 .0476 .0538 .0602 .0668 .0735 .0804 .0872 .0940 1008
6 .0146 .0174 .0206 .0241 .0278 .0319 .0362 .0407 .0455 .0504
7 .0044 .0055 .0068 .0083 .0099 .0118 .0139 .0163 .0188 .0216
8 .0011 .0015 .0019 .0025 .0031 .0038 .0047 .0057 .0068 .0081
9 .0003 .0004 .0005 .0007 .0009 .0011 .0014 .0018 .0022 .0027
10 .0001 .0001 .0001 .0002 .0002 .0003 .0004 .0005 .0006 .0008
11 .0 0 0 .0 .0 .0001 .0001 .0001 .0002 .0002
12 .0 0 0 .0 .0 .0 .0 .0 .0 .0001

MEAN ARRIVAL RATE A

3.1 3.2 33 34 35 3.6 3.7 3.8 3.9 4.0
0 .0450 .0408 .0369 .0334 .0302 .0273 .0247 .0224 .0202 .0183
1 1397 1304 1217 1135 1057 .0984 .0915 .0850 .0789 .0733
2 2165 .2087 .2008 1929 1850 1771 1692 1615 1539 1465
3 .2237 2226 2209 2186 2158 2125 .2087 2046 .2001 1954
4 1733 1781 1823 1858 1888 1912 1931 1944 1951 1954
5 1075 1140 1203 1264 1322 1377 1429 1477 1522 1563
6 .0555 .0608 .0662 0716 0771 .0826 .0881 .0936 .0989 1042
7 .0246 .0278 .0312 .0348 .0385 .0425 .0466 .0508 .0551 .0595
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