CHAPTER 2 

Summarizing and Graphing Data

(2.1) Introduction

In this chapter we will look at methods of descriptive statistics.  We will concentrate on how to condense and organize data.  We will look at the following:

1. Collect raw data

2. Organize data in a frequency distribution

3. Present data in a graph

Recall from chapter 1 that:


Population – entire set of items to be studies


Sample – subset of the population

If the population is too large, we take a sample to be studied.  The sample must be a random sample.  A random sample is when each element in the population has an equal chance of being selected.  We will discuss techniques to get a random sample later.  

Types of Random Samples:
Good sampling:

1)  Simple Random Sample (SRS) – assign each member of the population a number and use a random number generator to select the ones for your sample.

2)  Systematic – Assign a number to each element in the population and select every 5th, or 6th, or 7th, etc. element in the population.

3) Stratified – separate the population into selected groups.  Each element must be a member of one of the groups.  Then select a sample from each group.  This should be done proportionally.  For example, suppose at a college 40% play sports and 60% do not.  You can separate the population into two groups (sports and non-sports).  If you want a sample of 100 students you would select 40 from the sport group and 60 from the non-sport group.

Bad sampling:

4)  Convenience – a sample that is drawn from a population that is close at hand.  For example, you want to poll people who eat out at restaurants and you obtain a sample from two restaurants because they are close to you.  

5) Surveys – a survey is conducted to people in the population.  This typically attracts those with a strong opinion one way or another.

(2.2) Frequency Distributions

1.   FREQUENCY DISTRIBUTION (f)

A list of data values, either individually or by groups of intervals, along with their corresponding frequencies (or counts).  When we construct a frequency distribution we

1. Arrange data in descending order

2. Tally each occurrence

Ex:  
         age
    frequency (f)

11 1

13                   5

17 4

21

8

We can group responses and put them into classes or intervals .  We use this distribution if the number of responses is large and you want to make the frequency distribution compact.

In choosing the class size:

1.  choose at least 5 classes but no more than 20



2.  intervals should be equal in length



3.  Intervals should be continuous and not overlap

Procedure for Constructing a Frequency Distribution:

1.  Determine the number of classes

2.  Calculate the class width:  
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  (round your answer up)

3.  Begin your first class with the smallest data value or a number smaller and add the class width to the lower limit to determine the lower class limit for the second class and so on.

4.  List the upper class limits

5.  Enter the frequency for each class.

Ex:  
         age
    frequency (f)

12-15

7

16-19          
5

20-23

8

24-27

2

Consider the following frequency distribution:



Age

frequency (f)

10-14 16

15-19 73

20-24 71

25-29 27

30-34 10

35-39 3

Some important values in the distribution are now discussed.

sample size:  

lower class limit:

upper class limit:

class bounds:

class midpoints:

class width:

Other possible categories in  frequency distribution:


1.  Relative frequency:  proportion or percent of data in a category or interval.
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2.  Cumulative frequency:  frequency of an interval plus all previous frequencies.

Example:  

1.    

Systolic Blood
frequency (f)

cumulative 

relative


pressure                              


frequency (cf)

frequency (rf)



---------------------------------------------------------------------------------------------------

80-99                          
9

100-119                       24

120-139


5

140-159


1

160-179


0

180-199


1

Class width = _________________

Class Midpoint = _________________

Lower Class Limits = ___________________________________________________

Upper Class Limits = ___________________________________________________

Class Boundaries = _____________________________________________________

2.  Construct the Relative frequency and the Cumulative Frequency for the table above.

Normal Distributions:  throughout this course there will be reference to the normal distribution.  A normal distribution is one that is belled shaped.  The frequencies start low, then increase to some maximum frequency, then, decrease to a low frequency.

(2.3) Histograms

There are various ways to display are frequency distribution graphically.  The most common are the Histograms, Frequency Polygon, Ogive, Pareto Charts, and Pie Charts.  In this section we will take a look at the Histogram and in the next section we will take a look at the other graphs.  

HISTOGRAM

A bar graph in which the horizontal scale represents classes of data values (class boundaries or class midpoints) and the vertical scale represents frequencies.  The heights of the bars correspond to the frequency values, and the bars are drawn adjacent to each other (without gaps). 

Ex.

Note:

· Horizontal Scale:  Class boundaries or class midpoints

· Vertical Scale:  class frequency

· The vertical axis should start at zero

· The horizontal axis can start at any number

· The height of the vertical axis should be about ¾ the total width

A Relative Frequency histogram has the same shape and horizontal scale as a histogram but the vertical scale is marked with relative frequencies (%) instead of actual frequencies.

Example:

Billy drilled a hole in a die and filled it with a lead weight, then proceeded to roll it 180 times.  The results are given in the following frequency distribution.  Construct a histogram for the distribution.  

    Outcome

frequency (f)

1 24

2 28

3 39

4 37

5 25

6 27

What should the histogram look like if the die is perfectly fair and unbiased?

Does the histogram for the given frequency distribution appear to differ significantly from a histogram obtained from a die that is fair and unbiased?

(2.4) Statistical Graphs
FREQUENCY POLYGON

Line segments connected to points located directly above class midpoint values.  The heights of the points correspond to the class frequencies and the line segments are extended to the right and left so the graph begins and ends on the horizontal axis.  You must add an empty class to bring the polygon down to the horizontal axis.

Ex.

OGIVE

This is a line graph that depicts cumulative frequencies.  The Ogive uses class boundaries for the scale beginning with the lower class bound of the first class and ending with the upper class bound of the last class.

Ex.

BAR GRAPHS
This is a graph that uses bars of equal width to show frequency of categories or relative frequency.  The vertical scale represents the frequency or relative frequency.  The horizontal scale identifies the different categories. The graph may or may not have gaps.

Ex.
PARETO CHARTS

This is a bar graph for qualitative data where the bars are arranged in order according to frequencies.  The tallest bar is to the left and the smaller bars are to the right.  This organization  focuses attention on the more important categories.

Ex.

PIE CHARTS

In order to construct a pie chart we must first convert the distribution into a relative frequency distribution.  Identify each section with the relative frequency.

Example:
In a recent year 5524 people were killed while working.  Here is the breakdown of causes:

Transportation



2375

Contact with objects or equipment
884

Assault or violent acts


829

Falls




718

Exposure to harmful substance
552

Fires or explosions


166

Construct a pie chart representing the given data

Relative frequency� EMBED Equation.3  ���








_1186256869.unknown

_1186258050.unknown

