IE 324 - Simulation
Spring 2017
Homework #1
Due: Feb 27, 2017, 5:30 pm

This homework must be done individually. No collaboration is allowed. Violation of academic integrity rules
will not be tolerated and may result in serious consequences and disciplinary action.

1. Records pertaining to the monthly number of job-related injuries at an underground coalmine
were being studied by a federal agency. The values for the past 100 months were as follows:

Injuries per Month Frequency of Occurrence
0 32

a Uk, WN R
= N B 0

a) Apply the chi-square test to these data to test the hypothesis that the underlying
distribution is Poisson. Use the level of significance a = 0.05.

b) Apply the chi-square test to these data to test the hypothesis that the underlying
distribution is Poisson with mean 1.5. Use the level of significance a = 0.05.

c) What are the differences between parts (a) and (b), and when might each case arise?

Show all your calculations, and write a MATLAB code without any functions for chi-square
test.

2. Arobot is used to change the tires of cars in a formula race. It was thought that the changing
times followed a normal distribution. A sample of 50 changing times was automatically taken
by the robot, with the following results, where the values are in seconds:
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a) Compute the sample mean and sample variance.

b) Using the Q — Q plot of the changing times, decide whether the data is from a normal
distribution.

c) If the data is not from a normal distribution, propose a distribution and check it with its
Q-Qplot.

Apply the chi-square test for the data below to test the hypothesis that the underlying
distribution is normal, a = 0.05. Use class interval endpoints [-e, 6, 8.5, 11, 14.5, 16, 18.5, 21,
oo]. Show all your calculations, and write a MATLAB code without any functions for chi-

square test.
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4. The time required for 50 different employees to compute and record the average number of
hours worked per day during the week was measured, with the following results in hours:

Employee Time (Hours) Employee Time (Hours)
1 5.392044361 31 1.787801493
2 1.310604917 32 3.950298313
3 0.947304887 33 0.849122425
4 1.317009041 34 2.560570491
5 2.415487935 35 4.261427302
6 1.829651644 36 0.255983933
7 3.688820093 37 0.538722246
8 0.894017121 38 2.430383866
9 5.053375758 39 1.928076259

10 1.139564965 40 2.166427692
11 5.142034319 a1 6.391477971
12 3.027805885 42 4.879973051
13 1.422423179 43 3.062868694
14 0.752646789 44 5.968888072
15 7.617623213 45 0.688325783
16 0.222094268 46 6.653847224
17 0.770246375 47 6.050274995
18 2.183364296 48 7.190051545
19 2.518541664 49 6.019025498
20 2.443460128 50 3.379073492
21 3.587877557 51 4.749034106
22 2.050993592 52 0.324219357
23 2.037527064 53 3.430659134
24 0.610646389 54 6.867082925
25 0.696406167 55 0.406527867
26 0.614718774 56 6.982467165
27 0.296836948 57 3.835030857
28 6.191016019 58 1.810533280
29 0.271823434 59 0.136573541
30 1.3748928562 60 0.1007564054

Apply the chi-square test to test the hypothesis that these service times are exponentially
distributed. Let the number of class intervals be k=7. Use the level of significance a = 0.05.
Show all your calculations, and write a MATLAB code without any functions for chi-square test.



