CONCORDIA UNIVERSITY
Department of Economics

ECON 221/2 SECTIONS A, B, C and DD
STATISTICAL METHODS 1

FALL 2016 - MIDTERM 1
Sunday, October 23, 2016, 1pm — 3pm

Name: L.D: Section:

TOTAL: 50 points

1. (10 points) World-renowned Jazzoleon was a headline performer at this summer’s Calgary
Stampede. He announced on his Facebook page that he would be performing seven of his 20
best songs.

a. (2 points) Calculate how many different song combinations Jazzoleon could create.

Once Jazzoleon selected the seven songs he wanted, he then had to decide the order in which
to perform them.

b. (2 points) Calculate how many different ways he could arrange the seven songs.



Tootie and Michelle know all 20 of Jazzoleon’s songs and plan to attend the concert. They
are particularly fans of his song UHUM!

c. (2 points) If all 20 songs were equally likely to be played, calculate the probability that
UHUM! would be performed at the concert.

It turns out that when Jazzoleon performs UHUM!, there is an 80 percent probability that he
also performs the song la Corde du roi.

d. (2 points) Using your answer from part (c), calculate the probability that Jazzoleon would
perform both UHUM! and la Corde du roi at the concert.

After a concert, Jazzoleon eats a burger or a pizza. For every 130 times he performs UHUM!,
he eats a hamburger 117 times and for every 130 times he does not perform UHUM!, he eats a
pizza 93 times. Roger and Zo¢ were unable to attend the concert with Tootie and Michelle,
but they did see Jazzoleon eating a hamburger at a local restaurant after the concert.

e. (2 points) Using your answer from part (c), calculate the probability that Jazzoleon
performed UHUM! at the concert if the only information Roger and Zoé had was seeing
him eating a hamburger.



2. (8 points) Every day since 1857, gunners of the Royal Brigade 3" Artillery fire one of four
cannons at noon at the Halifax Citadel. Unfortunately, the warmth and shelter inside the
cannons make it an attractive spot for Tootie birds to sleep. Tourists watching the noon
performance are often surprised to see Tootie birds launched deep into Halifax harbour. The
probability of each cannon being fired and the average number of Tootie birds sleeping in
each cannon are as follows:

Cannon 1 2] 3] 4
Probability of being fired 0.1/02]03/04
Average number of Tooties sleeping inside | 120 | 60 | 40 | 30

a. (2 points) Calculate the expected number of Tootie birds to be launched on a given day.

b. (2 points) Calculate the variance in the number of Tootie birds to be launched on a given day.

Each Tootie bird launched traumatises tourists and costs the city $1000 in lost tourist revenue.

c. (2 points) Calculate the expected loss in tourist revenue.

d. (2 points) Calculate the variance of the loss in tourist revenue.



3. (6 points) I make 20 independent claims in a day and I lie 25 percent of the time.

a. (2 points) Calculate the probability that I lie at least 6 but not more than 9 times in a day.

b. (2 points) Calculate the expected number of times I lie in a day.

c. (2 points) Calculate the variance in the number of times I lie in a day.

4. (4 points) On average, two Hapolonians arrive every 5 minutes at an all-you-can-eat
restaurant. Assume that the arrivals are independent, constant and follow a Poisson
distribution.

a. (2 points) Calculate the probability that more than two Hapolonians arrive in a given 5-
minute interval.

b. (2 points) Calculate the standard deviation in the number of Hapolonians arriving in a given
5-minute interval.



5. (10 points) Hapibeh (B) and Hapideh (D) are disagreeable sisters. When one says “yes”, the
other instinctively says “no”. Let “Yes” =1 and “No” = 0.
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. (2 points) Calculate the marginal probability distributions for B and D. Briefly interpret
the results.

c

. (2 points) Calculate the expected values of B and D.

o

. (2 points) Calculate the variances of B and D.

d. (2 points) Calculate the covariance of B and D.

[¢]

. (2 points) Calculate the correlation of B and D.



6. (10 points) The intelligence quotient (IQ) is a measure of intelligence and is assumed to be
normally distributed with a mean of 100 and a variance of 225.

a. (2 points) Calculate the probability of having an 1Q greater than 115.

A person is cognitively impaired if he/she has an 1Q between 70 and 80.

b. (2 points) Calculate the probability of being cognitively impaired.

c. (2 points) Calculate the 1Q level that 20 percent of the population should exceed.

Noted physicist Stephen Hawking has an IQ of 150.

d. (2 points) Calculate the probability of having an IQ higher than Stephen Hawking.

e. (2 points) Calculate the shortest range of IQs that includes 34 percent of humanity.



7. (4 points) The average time to complete this exam follows an exponential distribution with a
mean of 90 minutes.

a. (2 points) Calculate the probability that a given student does not complete this exam in the
allotted 120 minutes.

b. (2 points) Calculate the probability that a given student completes this exam in the first
hour.









APPENDIX TABLES

Table 1

Cumulative Distribution Function, F(z), of the Standard Normal Distribution Table
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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
14 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319
1.5 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
2:1 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857
2.2 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
24 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936
2.5 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
2.7 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
3l 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
33 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 3 Cumulative Binomial Probabilities (Continued)

i % P
.05 10 15 .20 25 .30 .35 40 45 500
12 1.00 1.00 1.00 1.00 1.00 999 997 988 966 916
13 1.00 1.00 1.00 1.00 1.00 1.00 .999 997 989 968
14 1.00 1.00 1.00 1.00 1.00 1.00 1.00 999 997 990
15 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 999 998
16 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.000
20 0 358 122 .039 .012 .003 .001 .00 .00 .00 .000
1 .736 392 176 .069 024 .008 .002 .001 .00 .000
2 925 677 405 206 .091 .035 012 .004 .001 .000
3 984 .867 .648 411 225 107 044 .016 .005 .001
4 .997 957 .83 .63 415 238 118 .051 .019 .006
5 1.00 989 933 .804 617 416 245 126 .055 .021
6 1.00 998 978 913 .786 .608 A17 25 A3 .058
7 1.00 1.00 .994 968 .898 A72 .601 416 252 132
8 1.00 1.00 .999 99 .959 887 762 .596 414 252
9 1.00 1.00 1.00 997 .986 952 878 .755 591 412
10 1.00 1.00 1.00 999 .996 983 947 872 751 .588
1] 1.00 1.00 1.00 1.00 .999 995 98 943 .869 .748
12 1.00 1.00 1.00 1.00 1.00 999 994 .979 942 .868
13 1.00 1.00 1.00 1.00 1.00 1.00 998 994 .979 942
14 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .998 .994 979
15 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .998 .994
16 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .999
17 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.000

Reproduced with permission from National Bureau of Standards, Tables of the Binomial Probability Distribution,
United States Department of Commerce (1950).
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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 .9999
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
143, 1i2 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 29990 .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 .9999 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 27 2.8 29 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
4 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 29901 9881
8 9997 9995 9994 19991 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 D2 3.3 3.4 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 29091 .8995 .8893
7 9858 9832 9802 9769 9733 9692 9648 9599 9546 9489
8 9953 9943 9931 9917 29901 9883 9863 9840 9815 9786
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