Activity 2:  The Spread of a Distribution





1.	The range of a set of data values is the largest data value minus the smallest data value.  Look at the data sets below, given in stem-and-leaf form, and find the indicated measures.


   


			A						B





		9 4		Mean = ________		9 0 4		Mean=  ________


		8 2		  				8 2 9		


		7 4 5 5 5 5 6	Median = ______		7 5 5		Median=________


		6 8						6 0 1 8		


		5 6		Mode=  ________		5 6 		Mode=  ________


		


				Range= ________				Range= ________








	a.	Do the data sets have the same shape?  ________	 Describe how they differ.





















































	b.	These data sets are obviously distributed quite differently, but one could not tell it from the numerical descriptions.  





		A very useful graphical display that helps illustrate the spread of a distribution is the box and whiskers plot.  There are many types of box plots.  The one constructed below is called the 5-number summary plot:





		For each sorted data set in (1), record the median, the maximum element, the minimum element, the lower quartile, and the upper quartile.  The lower and upper quartiles, called hinges, may be calculated as follows:





			If the number of data values below the median is odd, pick the middle value.  Call it "Q1".  If the number of data values below the median is even, use the average of the middle two values as Q1.  (Q1 is the median of the lower half of the data set.)  Similarly, choose Q3 to be the median of the upper half of the data set.








			A:	      min = _________	B:	    min = _________





			   	       Q1 = _________		      Q1 = _________





				 median = _________		median = _________





			   	       Q3 = _________		      Q3 = _________





				     max = _________		    max = _________











	 	Construction of the box and whiskers plot:





		Above a number line, draw a box that extends from Q1 to Q3 of data set A:
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		At the median, draw a heavy or double vertical line segment from the top of the box to its bottom.
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		Finally, connect the box to marks at "min" and "max" with line segments from the midpoints of the box ends.
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		On the same number line as the computed plot above, draw the box and whiskers plot for data set B.





	c.	Which distribution, A or B, has the largest spread?











2.	Below are the grade point averages earned by women basketball and softball players for the spring term.  They have been rounded to the nearest tenth.





		Basketball:	{1.2, 1.8, 1.9, 2.1, 2.4, 2.6, 3.7}





		Softball:	{1.5, 1.9, 1.9, 2.1, 2.4, 2.5, 2.6, 3.0, 3.2, 3.7}





	a.	Sort each of the two data sets using a stem-and-leaf plot.  Record the median, the maximum element, the minimum element, the lower quartile, and the upper quartile.





		Basketball:				Softball:








			      min = _________				    min = _________





		   	       Q1 = _________				      Q1 = _________





			 median = _________				median = _________


	


		   	       Q3 = _________				      Q3 = _________


		


			     max = _________				    max = _________























	b.	Construct box-and-whiskers plots for each of the two distributions above the same number line.





























	c.	Which distribution has the largest spread?  Which team performed best academically?  Conjecture as to the reason for the difference in grades.















































3.	The distance between quartiles is called the interquartile range, abbreviated IQR.  (So,  IQR = Q3 - Q1.)  Data values that fall more than  1.5 times the interquartile range above the third quartile or below the first quartile are called outliers.





	Use Minitab and the Graph menu to produce a box plot of the MinTemp data.  (Load the worksheet; with the mouse, select Graph, Boxplot; select MinTemp as the Variable; click on OK.)  Print a copy of the box plot by pressing  P  with the plot on screen.  





	How many outliers are there?
































4.	Enter the gas mileage data on Honda and Toyota automobiles from the 1993 EPA Mileage Guide (see page 2 of this unit) into Minitab.  





	To do this, click on  File, Restart Minitab, Edit, Data Screen.  Enter the data into the spreadsheet that appears, placing the miles per gallon in column 1 (c1), and coding the data in column 2 (c2) by placing  1  by each mileage value for a Honda and   2  by each mileage value for a Toyota.  Label the columns by clicking on F10=Menu in the lower right-hand corner of the screen, and then clicking on Name Columns in the menu that appears.  Type  MPG  above column 1, and Code above column 2.  Click on F10=Menu, followed by Go to Minitab Session to return to the Minitab screen.





	Construct a comparison box plot for the Honda and Toyota data sets.  To do this, click the mouse on Graph, Boxplot.  Select  MPG  as the Variable; click on the box to the left of By Variable, select  Code  for  By Variable.  Click on OK.  Print a copy of the plot.





	Discuss the comparison box plot for the two automobiles.
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