MATH 160 -  Summarizing Data Graphically (Mostly Chapter 2)
Most of the material in Chapter 2 is fine with a couple of exceptions.  They do not use one of the main techniques I prefer for Quantitative data, namely, the “less-than-method” and they don’t make any special criteria for Ordinal Data.  There are others noted below.  Please pay special attention to the material in Sec 2-4 on bad graphing techniques.  I will not be covering this material in any great degree but you should still read it.
Summation Notation [The book assumes you already know this but I know that many of you don’t, so I’l teach it to you.]

Frequency Distributions 

Qualitative Data [Sec 2-1]


Relative Frequency 

Bar Graphs & Pareto Charts 

Pie Charts 

Quantitative Data [Sec 2-2]


Class Limits [ok but classes do not have to be equal width]



Less than methods [Not in Book & preferred by me]


Class Width (& Approximation) 


Class Midpoint 


Number of Classes 
 Sturge’s formula [Not in Book]


Histograms & Polygons 



Shapes of Histograms 


Cumulative Frequency Distribution 



Cumulative Relative Frequency & Ogive 



Linear Interpolation [Not In Book]

Ordinal Data [Not adequately discussed in Book]
Stem-and-Leaf Displays [Sec 2-3
Time Series Graphs [Sec 2-3]
Dot Plots [Sec 2-3]
Nomenclature:
f = frequency of class

 = summation

rel f = relative frequency = f/n

n = total number of observations = sample size = f

m = midpoint of class = (UB+LB)/2

UB = upper bound of class

LB = lower bound of class

w = class width = UB – LB (using “less than method”)
cum f = cumulative frequency = sum of frequencies of all classes down to current class

c = number of classes or approximate number of classes using Sturge’s formula
Mini Cheat Sheet 2

Sturge’s formula for the approximate number of classes appropriate for your data:

C = 1 + 3.3 log(n), where n is the sample size

Qualitative data can be used to make frequency or relative frequency charts and bar graphs and pie charts

Quantitative data can be used to make cumulative frequency or cumulative relative frequency tables in addition to frequency or relative frequency charts and bar graphs and pie charts.  The ogive is a way to graph cumulative relative frequency or cumulative frequency.

Ordinal data can be used to make frequency tables or cumulative frequency tables, bar graphs, pie charts, but not ogive plots.



How to make a bar graph (qualitative) or histogram (quantitative)

1. Determine frequencies for each class and sum this frequencies to get the total frequency.

2. Calculate relative frequency for each class by dividing the class frequency by the total frequency.

3. I prefer relative frequency bar graphs and histograms.  Make a graph with relative frequency on the y-axis and the classes on the x-axis. 

4.  Draw the relative frequency bars for each class.  For bar graphs the bars don’t touch.  For histograms, they do touch.


How to make an ogive for quantitative data.


1.  Cumulate the frequencies for each class by adding all of the frequencies from the first class to the current class.

2.  Calculate the cumulative relative frequency by either cumulating the relative frequencies or by dividing the cumulative frequencies by the total frequency.

3.. Label the y-axis from 0 to100% and the x-axis from the lower bound of the 1st class to the upper bound of the last class.

4.  Plot a zero at the lower boundary of the first class.  Then for each class plot the relative cumulative frequency at the upper bound of each class.  

5.  Connect all the points with straight lines.

How to make a stem-and-leaf display plot

1.  Draw a vertical line, the stem.

2.  Along the stem write the integers that represent the higher order data values, often the tens or hundreds digits.

3.  Write the “leaves” opposite the appropriate stem value, the leaf values are often the units digits, or the tens and units digits.

How to make a dot plot

1.  Draw a horizontal number line that covers the range of all the data

2.  Draw a “dot” along this line for each data point.  Duplicate data points are “stacked”  on the correct spot.

BONUS PROBLEM (1 point)


Statisticians often need to know the shape of a population to make inferences.  Suppose that you are asked to specify the shape of the population of weights of all college students.


a.  Sketch a graph of what you think the weights of all college students would look like.


The following data give the weights (in pounds) of a random sample of 44 college students.  (Here, F and M indicate female and male.)


123 F   195 M   138 M   115 F   179 M   119 F   148 F   147 F
180 M   146 F   179 M   189 M   175 M   108 F   193 M   114 F

179 M   147 M   108 F   128 F   164 F   174 M   128 F   159 M

193 M   204 M   125 F   133 F   115 F   168 M   123 F   183 M

116 F   182 M   174 M   102 F   123 F    99 F   161 M   162 M

155 F   202 M   110 F   132 M

b.  Construct a stem-and-leaf display for these data.


c.  Can you explain why these data appear the way they do?


d.  Now sketch a new graph of what you think the weights of all college students look like.  Is this similar to your sketch in part (a)?
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Summation Homework Problems

1.  The following table lists 6 pairs of m and f values:

                 m   3   6  25  12  15  18

                 f  16  11  16   8   4  14

Calculate the value of each of the following:

(a) f     (b) m2     (c) mf     (d)  m2f

2.  The following table lists 6 pairs of x and y values

              x   4  18  25   9  12  20

              y  12   5  14   7  12   8

Compute:  (a) x   (b) y   (c)  xy   (d)  x2    (e)  y2

3.. The phone bills for January 2003 for four families were $83, $205, $57, and $134.  Let y be the amount of the January 2003 phone bill for a family.  Find:

(a)  y   (b)  (y)2    (c) y2
4. The number of shoe pairs owned by six women are 8, 14, 3, 7, 10, and 5.  Let x denote the number of shoe pairs owned by a woman.  Find:

(a) x    (b) (x)2   (c)   x2
5.  The following table lists 5 pairs of m and f values:

           m   3  16  11   9  20

           f   7  32  17  12  34

Compute the value of each of the following:

(a)  m    (b) f2   (c) mf    (d) m2f    (e) m2
Answers:

(1a)69 (1b) 1363 (1c) 922 (1d) 17128

(2a) 88 (2b) 58 (2c) 855 (2d) 1590 (2e) 622

(3a) 479 (3b) 229441 (3c) 70119

(4a) 47 (4b) 2209 (4c) 443

(5a) 59 (5b) 2662 (5c) 1508 (5d) 24884 (5e) 867

CHAPTER 2 HOMEWORK

1.  The following data give the results of a sample survey.  The letters A, B, and C represent the 3 categories:

	A
	B
	B
	A
	C
	B
	C
	C
	C
	A

	C
	B
	C
	A
	C
	C
	B
	C
	C
	A

	A
	B
	C
	C
	B
	C
	B
	A
	C
	A


a.  Prepare a frequency distribution table

b.  Calculate the relative frequencies for all categories

c.  What percentage of elements in this sample belong to category B?

d.  What percentage of elements in this sample belong to category A or C?

e.  Draw a bar graph for the relative frequency distribution



2.  The data on the status of 50 students are given (F=Freshman, SO=Sophomore, J=Junior, SR=Senior):

	J
	F
	SO
	SR
	J
	J
	SR
	J
	J
	J

	F
	F
	J
	F
	F
	F
	SR
	SO
	SR
	J

	J
	F
	SR
	SO
	SO
	F
	J
	F
	SR
	SR

	SO
	SR
	J
	SO
	SO
	J
	J
	SO
	F
	SO

	SR
	SR
	F
	SR
	J
	SO
	F
	J
	SO
	SO


a.  Prepare a Frequency distribution table.

b.  Calculate the relatives frequencies or all categories

c.  What percentage of these students are juniors or seniors?

d.  Draw a bar graph for the relative frequency distribution.

3.  The following table gives the frequency distribution of ages for all 50 employees of a company:

	Age
	Number of Employees

	18 to less than 31
	12

	31 to less than 44
	19

	44 to less than 57
	14

	57 to less than 70
	5



a.  Find the class midpoints

b.  Do all the classes have the same width?  If yes, what is that width?

c.  Prepare the relative frequency distribution column

d.  What percentage of the employees of this company are less than 44 years old?

e.  Prepare the cumulative frequency distribution & relative cumulative frequency distribution columns.

f.  Construct an ogive for this data.

g.  Estimate the percentage of employees that are less than 35 years old.



4.  Nixon Corporation manufactures computer monitors.  The following data are the numbers of computer monitors produced at the company for a sample of 30 days:

	24
	32
	27
	23
	33
	33
	29
	25
	23
	28

	21
	26
	31
	22
	27
	33
	27
	23
	28
	29

	31
	35
	34
	22
	26
	28
	23
	35
	31
	27


a.  Construct a frequency distribution table using the classes 21-24, 24-27, 27-30, 30-33, and 33-36

b.  Calculate the relative frequencies, cumulative frequencies, and relative cumulative frequencies of this data.

c.  Construct a relative frequency histogram for this data.

d.  Construct an relative cumulative frequency ogive for this data.

5.  Following are the total yards gained rushing during the 2005 season by 14 running backs of 14 college football teams:

	745
	921
	1133
	1024
	848
	775
	800

	1009
	1275
	857
	933
	1145
	967
	995



Prepare a stem-and-leaf plot.



6. The following data give the money (in dollars) spent on textbooks by 35 students during the 2005-2006 academic year:

	565
	528
	270
	220
	245
	368
	210

	265
	50
	345
	530
	705
	490
	158

	320
	505
	457
	478
	617
	721
	635

	438
	475
	702
	538
	720
	460
	540

	390
	560
	570
	706
	430
	268
	638


Prepare a stem-and-leaf display for this data.



7.  The following table gives the percentage of 12th-graders who smoke from 1975 to 2004:

	Year
	Percent
	Year
	Percent
	Year
	Percent

	1975
	36.7
	1985
	30.1
	1995
	33.5

	1976
	38.8
	1986
	29.6
	1996
	34.0

	1977
	38.4
	1987
	29.4
	1997
	36.5

	1978
	36.7
	1988
	28.7
	1998
	35.1

	1979
	34.4
	1989
	28.6
	1999
	34.6

	1980
	30.5
	1990
	29.4
	2000
	31.4

	1981
	29.4
	1991
	28.3
	2001
	29.5

	1982
	30.0
	1992
	27.8
	2002
	26.7

	1983
	30.3
	1993
	29.9
	2003
	24.4

	1984
	29.3
	1994
	31.2
	2004
	25.0



a.  Plot the Percentage of smokers as a time series

b.  Does the data indicate a trend

Selected Answers:

1c – 26.7%     1d – 73.4%      2c --- 52%

3d – 62%      7b – downward until 1992, then up to 1997, then down again
