Math 3339 Name:
HW #5
Please, write clearly and justify all your steps, to get proper credit for your work.

(1)[3 Pts] On average, 2.5 telephone calls per minute are received at the UH’s switchboard.
Assuming that the number of incoming calls per minute follows a Poisson distribution,
compute the probability that at any given minute there will be more than 2 calls.

(2)[3 Pts] Suppose that in one year the number of industrial accidents X follows a Poisson
distribution with mean 3.0. If each accident leads to an insurance claim of $5,000, how much
money would an insurance company need to keep in reserve to be 95 % certain that the
claims are covered?

(3)[4 Pts] A delivery company found that the number of complaints was six per years on
average. Assuming that the number of complaints follows a Poisson distribution, calculate
the probability of having no complaints in

(a) all of next year;

(b) the next quarter.

(4)[4 Pts] You have the following commands in R to compute probabilities associated
with binomial, Poisson and negative binomial distributions.

dbinom(x, size, prob): P(X = x) for X ~ B(size,prob)

pbinom(q, size, prob): P(X < qx) for X ~ B(size,prob)

dpois(x, lambda): P(X = z) for X ~ Poisson(\)

ppois(q, lambda): P(X < gq) for X ~ Poisson(\)

dnbinom(x, size, prob): P(X = x) for X ~ NB(size, prob)

pnbinom(q, size, prob): P(X < qz) for X ~ N B(size,prob)

Note that the negative binomial rv in R counts the number of failures that occur before
getting the desired success. It is not exactly the same as I defined in class but it is closely
related.

Use these commands to solve problems (3) and (4)(a-b) from past HW4 and problem (1)
in this HW5. Print your result to return your work to me.
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0.9953
0.9998
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.8187
0.9825
0.9989
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.7408
0.9631
0.9964
0.9997
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.6703
0.9384
0.9921
0.9992
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000

0.6065
0.9098
0.9856
0.9982
0.9998
1.0000
1.0000
1.0000
1.0000
1.0000

0.5488
0.8781
0.9769
0.9966
0.9996
1.0000
1.0000
1.0000
1.0000
1.0000

0.4966
0.8442
0.9659
0.9942
0.9992
0.9999
1.0000
1.0000
1.0000
1.0000

0.4493
0.8088
0.9526
0.9909
0.9986
0.9998
1.0000
1.0000
1.0000
1.0000

0.4066
0.7725
0.9371
0.9865
0.9977
0.9997
1.0000
1.0000
1.0000
1.0000

0.3679
0.7358
0.9197
0.9810
0.9963
0.9994
0.9999
1.0000
1.0000
1.0000

0.3012
0.6626
0.8795
0.9662
0.9923
0.9985
0.9997
1.0000
1.0000
1.0000

0.2466
0.5918
0.8335
0.9463
0.9857
0.9968
0.9994
0.9999
1.0000
1.0000

0.2019
0.5249
0.7834
0.9212
0.9763
0.9940
0.9987
0.9997
1.0000
1.0000

0.1653
0.4628
0.7306
0.8913
0.9636
0.9896
0.9974
0.9994
0.9999
1.0000

2.0

2.2

2.4

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.5

5.0

5.5

©oo~Noolh~wWwNEFEL O

0.1353
0.4060
0.6767
0.8571
0.9473
0.9834
0.9955
0.9989
0.9998
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.1108
0.3546
0.6227
0.8194
0.9275
0.9751
0.9925
0.9980
0.9995
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.0907
0.3084
0.5697
0.7787
0.9041
0.9643
0.9884
0.9967
0.9991
0.9998
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.0743
0.2674
0.5184
0.7360
0.8774
0.9510
0.9828
0.9947
0.9985
0.9996
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
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0.0183
0.0916
0.2381
0.4335
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0.9786
0.9919
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0.0025
0.0174
0.0620
0.1512
0.2851
0.4457
0.6063
0.7440
0.8472
0.9161
0.9574
0.9799
0.9912
0.9964
0.9986
0.9995
0.9998
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1.0000
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0.0113
0.0430
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0.3690
0.5265
0.6728
0.7916
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0.0009
0.0073
0.0296
0.0818
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0.3007
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0.8305
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0.0591
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0.0138
0.0424
0.0996
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0.3134
0.4530
0.5925
0.7166
0.8159
0.8881
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0.9658
0.9827
0.9918
0.9963
0.9984
0.9993
0.9997
0.9999
1.0000
1.0000
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1.0000
1.0000
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0.0002
0.0019
0.0093
0.0301
0.0744
0.1496
0.2562
0.3856
0.5231
0.6530
0.7634
0.8487
0.9091
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0.0012
0.0062
0.0212
0.0550
0.1157
0.2068
0.3239
0.4557
0.5874
0.7060
0.8030
0.8758
0.9261
0.9585
0.9780
0.9889
0.9947
0.9976
0.9989
0.9996
0.9998
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.0001
0.0008
0.0042
0.0149
0.0403
0.0885
0.1649
0.2687
0.3918
0.5218
0.6453
0.7520
0.8364
0.8981
0.9400
0.9665
0.9823
0.9911
0.9957
0.9980
0.9991
0.9996
0.9999
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.0000
0.0005
0.0028
0.0103
0.0293
0.0671
0.1301
0.2202
0.3328
0.4579
0.5830
0.6968
0.7916
0.8645
0.9165
0.9513
0.9730
0.9857
0.9928
0.9965
0.9984
0.9993
0.9997
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.0000
0.0002
0.0012
0.0049
0.0151
0.0375
0.0786
0.1432
0.2320
0.3405
0.4599
0.5793
0.6887
0.7813
0.8540
0.9074
0.9441
0.9678
0.9823
0.9907
0.9953
0.9977
0.9990
0.9995
0.9998
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

0.0000
0.0005
0.0028
0.0103
0.0293
0.0671
0.1301
0.2202
0.3328
0.4579
0.5830
0.6968
0.7916
0.8645
0.9165
0.9513
0.9730
0.9857
0.9928
0.9965
0.9984
0.9993
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0.0000
0.0001
0.0005
0.0023
0.0076
0.0203
0.0458
0.0895
0.1550
0.2424
0.3472
0.4616
0.5760
0.6815
0.7720
0.8444
0.8987
0.9370
0.9626
0.9787
0.9884
0.9939
0.9970
0.9985
0.9993
0.9997
0.9999
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
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0.0001
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0.0018
0.0055
0.0142
0.0316
0.0621
0.1094
0.1757
0.2600
0.3585
0.4644
0.5704
0.6694
0.7559
0.8272
0.8826
0.9235
0.9521
0.9712
0.9833
0.9907
0.9950
0.9974
0.9987
0.9994
0.9997
0.9999
0.9999
1.0000
1.0000
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0.0000
0.0000
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0.0009
0.0028
0.0076
0.0180
0.0374
0.0699
0.1185
0.1848
0.2676
0.3632
0.4657
0.5681
0.6641
0.7489
0.8195
0.8752
0.9170
0.9469
0.9673
0.9805
0.9888
0.9938
0.9967
0.9983
0.9991
0.9996
0.9998
0.9999
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