MATH 243 LAB 2
1. The following table shows the total number of suicides for Native Americas/Alaskan Natives for the years 1981 to 1997. This data was obtained from the Centers for Disease Control and Prevention. 
	Year
	Number of Deaths

	1981
	167

	1982
	151

	1983
	170

	1984
	159

	1985
	172

	1986
	181

	1987
	186

	1988
	192

	1989
	197

	1990
	214

	1991
	194

	1992
	187

	1993
	198

	1994
	255

	1995
	218

	1996
	226

	1997
	241


a. Use MINTAB to compute descriptive statistics or the number of deaths. 
b. Add a value of 15 to each value in the data set and compute descriptive statistics for the new data set. 

c. Repeat for values of 25, 33, and 50. 

d. Summarize the results in the following table. 

	Statistics
	Data
	Data + 15
	Data + 25
	Data + 33 
	Data + 50

	Mean
	 
	 
	 
	 
	 

	Median, Q2
	 
	 
	 
	 
	 

	Stand. Deviation
	 
	 
	 
	 
	 

	First Quartile, Q1
	 
	 
	 
	 
	 

	Third Quartile, Q3
	 
	 
	 
	 
	 


e. What general conclusion can you postulate about the mean when a positive constant is added to the values in the original data set? Discuss.   
f. Repeat when the values are negative. 
g. Summarize the results in the following table.  
	Statistics
	Data
	Data - 15
	Data - 25
	Data - 33 
	Data - 50

	Mean
	 
	 
	 
	 
	 

	Median, Q2
	 
	 
	 
	 
	 

	Stand. Deviation
	 
	 
	 
	 
	 

	First Quartile, Q1
	 
	 
	 
	 
	 

	Third Quartile, Q3
	 
	 
	 
	 
	 


 
h. What general conclusion can you postulate about the mean when a constant is subtracted from the values in the original data set? Discuss. 

 
i. For what other statistics could you apply similar conclusions? Discuss. 

 
j. What effect does adding or subtracting a constant from a set of data values has on the standard deviation? Discuss. 

 
k. Construct histograms with the same number of classes (intervals) for the (original) data set, data set + 15, data set + 25, data set + 33, and data set + 50. Provide hard copies of your graphs. 
l. What is the general effect on the histogram for a data set when a constant is added to each value in the data set? Discuss.  
 
m. What is the general effect on the histogram for a data set when a constant is subtracted from each value in the data set? Discuss.
2.  The following table shows the deadliest Hurricanes in the United States from 1900 to 1996. 
	Ranking
	Hurricane
	Year
	Category
	Deaths

	1
	TX (Galveston)
	1900
	4
	8000

	2
	FL
	1928
	4
	1836

	3
	FL/S.TX
	1919
	4
	600

	4
	New England
	1938
	3
	600

	5
	FL
	1935
	5
	408

	6
	SW LA/N TX
	1957
	4
	390

	7
	NE U.S.
	1944
	3
	390

	8
	LA
	1909
	4
	350

	9
	LA
	1915
	4
	275

	10
	TX
	1915
	4
	275

	11
	MS/LA
	1969
	5
	256

	12
	FL/AL
	1926
	4
	243

	13
	NE U.S.
	1955
	1
	184

	14
	FL
	1906
	2
	164

	15
	MS/AL
	1906
	3
	134

	16
	NE U.S.
	1972
	1
	122

	17
	SC/NC
	1954
	4
	95

	18
	SE FL/SE LA
	1965
	3
	75

	19
	NE U.S.
	1954
	3
	60

	20
	SE FL/LA/MS
	1947
	4
	51

	21
	FL/E U.S.
	1960
	4
	50

	22
	GA/SC/NC
	1940
	2
	50

	23
	TX
	1961
	4
	46

	24
	TX
	1909
	3
	41

	25
	TX
	1932
	4
	40

	26
	S TX
	1933
	3
	40

	27
	LA
	1964
	3
	38

	28
	SW LA
	1918
	3
	34

	29
	SW FL
	1910
	3
	30

	30
	NW FL/GA/AL
	1994
	Tropical Storm Intensity
	30


a. Enter, in column C1 using a new worksheet, the values for the number of deaths from 

the 3rd rank to the 30th rank. That is, input the values 600, 600, 408, and so on.
b. Enter, in column C2 using the same worksheet, the values for the number of deaths from 

the 2nd rank to the 30th rank. That is, input the values 1836, 600, 600, 408, and so on.
c. Enter, in column C3 using the same worksheet, all the values for the number of deaths. 
d. Use MINITAB to help construct a box plot for the values in column C1. Provide a hard copy of the graph with your work. 
e. Discuss any observations from the box plot. Especially comment on the shape (negatively or left skewed, symmetric, positively or right skewed) of the distribution for the values. 
  
f. (f) Use MINITAB to help construct a box plot for the values in column C2. Provide a hard copy of the graph with your work. 
g. Discuss any observations from the box plot. Especially comment on the shape (negatively or left skewed, symmetric, positively or right skewed) of the distribution for the values. 
 
h. Use MINITAB to help construct a box plot for the values in column C3. Provide a hard copy of the graph with your work. 
i. Discuss any observations from the box plot. Especially comment on the shape (negatively or left skewed, symmetric, positively or right skewed) of the distribution for the values. 
 
j. Compute descriptive statistics for these columns of data. Summarize the results in the following table. 

	Statistics
	Column C1
	Column C2
	Column C3

	Mean
	 
	 
	 

	Median, Q2
	 
	 
	 

	Stand. Deviation
	 
	 
	 

	First Quartile, Q1
	 
	 
	 

	Third Quartile, Q3
	 
	 
	 


k. Based on the results in part (j), complete the following table. 
	Statistics
	Column C1
	Column C2
	Column C3

	Interquartile Range (IQR)
	 
	 
	 

	Q1 — 1.5 IQR
	 
	 
	 

	Q3 + 1.5 IQR
	 
	 
	 


l. Based on the criterion discussed earlier in this exploration, are there any outliers for the values in column C1? Discuss.
 
       (m) Based on the criterion discussed earlier in this exploration, are there any outliers for the  values in column C2? Discuss.
 
      (n) Based on the criterion discussed earlier in this exploration, are there any outliers for the values in column C3? Discuss.
 
3.  Is the sample mean an unbiased estimator for the population mean if the population is normally distributed with a mean  = 5, and a standard deviation  = 3? Follow the procedure given in Example 4 to help generate the data from a normal distribution with mean of 10 and standard deviation of 3. 
a. Repeat for a normal distribution with a mean  = 10, and a standard deviation  = 5. 
Fill in your results in the following table. 
	Sample Size, nAverage of Sample Means
( = 5,  = 3)
	Average of Sample Means
( = 10,  = 5)
	

	10
	 
	 

	20
	 
	 

	30
	 
	 

	40
	 
	 

	50
	 
	 

	60
	 
	 

	70
	 
	 

	80
	 
	 

	90
	 
	 

	100
	 
	 


 
b. Based on your results in part (a), can you claim that the sample mean is an unbiased estimator for the population mean if the population is normal? Discuss. 

 
 
 
c. Enter your results in part (a) into three columns in MINITAB. Present two plots for the average of the sample means versus the sample size. Present hard copies of the graphs with your work. 
To be able to display plots as in Figure 2.7 and Figure 2.10, in the Plot dialog box, as shown below, you need to plot each graph twice. The Plot dialog box shows that we are plotting the variable MEAN5 and SAMPLE SIZE twice where MEAN5 is the variable that represents the average of the sample means from the normal population with population mean of 5. We have two display options, one uses Connect and the other uses Symbol. This is shown in Figure 2.17. Next, what we need to do is to superimpose these two graphs on the same set of axes. This is achieved by clicking on the Frame button and choose the option Multiple Graphs. From the Multiple Graphs dialog box, select Overlay graphs on the same page. This will ensure that both plots appear on the same graph. This is shown in Figure 2.18.
The procedure can then be repeated for the other set of values generated from the normal population with a mean of 10.
d. From these plots, can you conclude that the sample mean is a consistent estimator for the population mean when the population is normal?
 
 
4.  The following table shows the life expectancy based on the year of birth for both male and female. 
	Year
	Male
	Female

	1920
	53.6
	54.6

	1930
	58.1
	61.6

	1940
	60.8
	65.2

	1950
	65.6
	71.1

	1960
	66.6
	73.1

	1970
	67.1
	74.7

	1980
	70.0
	77.4

	1990
	71.8
	78.8


Source: The U.S. Dept. of Health and Human Services, National Center for Health Statistics, Monthly Vital Statistics Report, Oct. 11, 1994.
a. Use MINITAB to present horizontal box plots for both male and female life expectancy. Present hard copies of the graphs with your work. 

b. What type of distribution (left skewed, symmetrical, right skewed) do you observe for both plots. Discuss.
 
 
6. Consider the population of values shown to the right. 
(a) What is the median for this population?
Median: _______________________
 
(b) Select a simple random sample of size n = 2 with replacement. 
 
 
What is a possible random sample of size 2 from this population? 
(________,________)
(c) What is the sample median for your sample of size n = 2 above in part (b)?
Sample median: _______________________
 
(d) Is your sample median equal to the population median?
_______________________
b.  
c. If another random sample of size n = 2 is selected, could the median for this sample be equal to the previous sample median? Discuss. 

 
 
d. Could the second sample median be equal to the population median? 

Discuss.
 
e. List all possible samples of size n = 2 from the population. Compute the medians for these samples. 
Note: Sampling is with replacement. 
 
	Sample
	Median
	Sample
	Median

	(3, 3)
	3
	 
	 

	(3, 5)
	4
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	(9, 9)
	9


(g) What is the value of the mean of the sample medians?

Mean of the sample medians: __________________________

(h) Is the sample median an unbiased estimator for the population median for 

this distribution? Discuss.

 

