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1. LAB 4, MATH 243

Name: _____________________ Date: ______________________ 
1. Consider a discrete random variable X which has the following discrete probability distribution, 

	x-value
	1
	2
	3
	4
	5
	6

	P(X = x)
	0.090
	0.095
	0.110
	0.156
	0.234
	0.315


(a) Using the procedures in Example 1, compute the theoretical mean, variance, and standard deviation for the distribution.

NOTE: Enter the x-values in column C1, the probabilities in column C2. Use MINITAB to produce the mean in C3, the variance in C4, and the standard deviation in C5. You may change the column names if you wish - rename C1 as x-values, C2 as PROB, C3 as MEAN, C4 as VARIANCE, and C5 as STD.

Theoretical Mean: ________________________

Theoretical Variance: _________________________ 

Theoretical Standard Deviation: _________________________ 
(b) Construct a histogram for this probability distribution. 
(d) How would you describe the shape of the distribution (symmetric, skewed right, skewed left)? Discuss.

 
(e) Use MINITAB to generate random samples up to size 10,000 in increments of size 500 starting at size 500. That is, you will generate samples of size 500, 1000, 1500, 2000, 2500 etc. Follow the procedure as given in Example 2. Compute the means and standard deviations for these simulated values from the discrete distribution.
 NOTE: These sample means and sample standard deviations are called empirical values since they are obtained from simulated (sampled) values.
Fill in the following table with your computed values.
	Sample size, n
	Empirical Sample mean, [image: image1.png]



	Empirical Sample Standard deviation, S

	500
	 
	 

	1000
	 
	 

	1500
	 
	 

	2000
	 
	 

	2500
	 
	 

	3000
	 
	 

	3500
	 
	 

	4000
	 
	 

	4500
	 
	 

	5000
	 
	 

	5500
	 
	 

	6000
	 
	 

	6500
	 
	 

	7000
	 
	 

	7500
	 
	 

	8000
	 
	 

	8500
	 
	 

	9000
	 
	 

	9500
	 
	 

	10000
	 
	 


(f) From the table of computed values, discuss what you observe for the sample means as the sample size is increasing. Compare with the theoretical mean from part (a). 

 

 

 

(g) From the table of computed values, discuss what you observe for the sample standard deviation as the sample size is increasing. Compare with the theoretical standard deviation from part (a). 

  

 

(h) Construct histograms for the 500, 1000, 1500 and 2000 simulated values. Label graphs appropriately to differentiate from the 500, 1000, 1500, and 2000 simulated values. For example, the title for the graph created with the 500 simulated values could be HISTOGRAM FOR THE 500 SIMULATED VALUES — PROBLEM 1(h). 

NOTE: You can simply construct histograms for the simulated values but select project for the Display option to created the projection graphs.

 (j) Discuss any observations for these graphs. Observe what happens as the sample size gets large. Compare with the projection graph in part (c).

 2. The quality control manager at a manufacturing plant selects 100 items from the production line to check for defective items. It is known from past quality checks that the process produces an average of 5% defectives.
(a) Let X = number of defective items in the sample of size 100. Explain why X can be considered as a binomial random variable. NOTE: You need to discuss how the process satisfies the four conditions for it to be a binomial experiment. 

Explain in detail. 

 

 

(b) Note, since X represents the number of successes, then the possible values for X are 0, 1, 2, 3, … , 100. 

· Enter these values in column C1 by using Calc Make Patterned 

Data Simple set of numbers. Enter the appropriate numbers in the text boxes in the Simple Set of Numbers dialog box to generate the values. 

· Use the information for the sample size (100) and the probability of a defective item of 5% (0.05) to generate corresponding probabilities and save in column C2. To generate the probabilities for the values in C1, select Calc Probability Distributions Binomial. 

NOTE: Make sure you select the Probability, the Input column (C1), and the Optional Storage (C2) options in the Binomial Distribution dialog box. Also, note that the Number of trials will be 100 and the Probability of success will be 0.05. 

· Compute Cumulative probabilities and save in column C3. Just repeat the process except now you will select the Cumulative probability option in the Binomial distribution dialog box.

Use the information in column C1 — C3 to help find these probabilities.
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NOTE: [image: image8.png]


since 30 must be included in the total probability.

 

3. Let X be the number of e-mails, received per hour, by an on-line business. Assume that X is a Poisson random variable with a mean of 16. 
Recall that the standard deviation for a Poisson random variable is obtained by taking the square root of the mean. That is, [image: image9.png]


.

(a) Use MINITAB to help find the following probabilities.

	P ( X = 25) =
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(b) Simulate the number of e-mail received by the company for the next 10, 50, 100, 500, 1000, 5000, 10,000, 15,000, 20,000, 30,000 hours. That is, generate 10, 50, 500, etc. random data from a Poisson distribution with mean of 16. You may save these generated data in columns C1 through C10.

(c) Compute descriptive statistics for these simulated values and enter in the table below.

	Sample size, n
	Empirical Sample mean, [image: image15.png]



	Empirical Sample Standard deviation, S

	10
	 
	 

	50
	 
	 

	100
	 
	 

	500
	 
	 

	1000
	 
	 

	5000
	 
	 

	10,000
	 
	 

	15,000
	 
	 

	20,000
	 
	 

	30,000
	 
	 


 

 

 

 

(d) From the table of computed values, discuss what you observe for the sample means as the sample size is increasing. Compare with the theoretical mean of 16 from part (a). 

 

 

 

(e) From the table of computed values, discuss what you observe for the sample standard deviations as the sample size is increasing. Compare with the theoretical standard deviation of 4 from part (a). 

 

 

 

(f) Construct histogram for the simulated values in part (b). Discuss any observations from the graphs. In particular, discuss your observations from the graphs as the sample size is increasing.

 

 

 

4. This exploration will allow you to investigate some of the properties of the binomial distribution through simulations.

(a) Here we will simulate binomial values for a fixed number of trials but with varying probabilities. Each simulation will be done 500 times. That is, you will simulate 500 rows of the number of successes for the binomial situation. So, for n = 10, and p = 0.01, 0.05, 0.1, 0.3, 0.5, 0.7, 0.9, simulate 500 values for each n and p combinations and save in columns C1 through C7. 

Generate histograms for these simulated values. Provide titles that reflect which n and p combinations are used. For example, for the values in C1, you may title the graph as BINOMIAL HISTOGRAM WITH n = 10 AND p = 0.01. 

Discuss your observations from these graphs. In particular, what are your observations for the binomial distribution when n is small and p varies from a small value to a large value.

 

 

 

(b) Here we will simulate binomial values for varying number of trials but with a fixed probability. Each simulation will be done 500 times. That is, you will simulate 500 rows of the number of successes for the binomial situation. So, for n = 5, 10, 20, 30, 50, 100, 200 and p = 0.05, simulate 500 values for each n and p combinations and save in columns C1 through C7. 

Generate histograms for these simulated values. Provide titles that reflect which n and p combinations are used. 

Discuss your observations from these graphs. In particular, what are your observations for the binomial distribution when n is varying from a small value to a large value and p is small (0.05 in this case).

 

 

 

(c) Here we will simulate binomial values for varying number of trials but with a fixed probability. Each simulation will be done 500 times. That is, you will simulate 500 rows of the number of successes for the binomial situation. So, for n = 5, 10, 20, 30, 50, 100, 200 and p = 0.5, simulate 500 values for each n and p combinations and save in columns C1 through C7. 

Generate histograms for these simulated values. Provide titles that reflect which n and p combinations are used. 

Discuss your observations from these graphs. In particular, what are your observations for the binomial distribution when n is varying from a small value to a large value and p is 0.5.

 

 

 

(d) Here we will simulate binomial values for varying number of trials but with a fixed probability. Each simulation will be done 500 times. That is, you will simulate 500 rows of the number of successes for the binomial situation. So, for n = 5, 10, 20, 30, 50, 100, 200 and p = 0.95, simulate 500 values for each n and p combinations and save in columns C1 through C7. 

Generate histograms for these simulated values. Provide titles that reflect which n and p combinations are used. 

Discuss your observations from these graphs. In particular, what are your observations for the binomial distribution when n is varying from a small value to a large value and p is large (close to 1).

