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Displaying and Exploring Data.
Graphical Presentations

B BREBER 2Bk

There are many ways to present data in pictures. Sometimes a unique
picture is used to fit a particular situation. The purpose of a plot, graph, or
picture of data is to give you a visual summary that is more informative than
simply looking at a collection of numbers. Done well, a picture can convey a
message quickly that would take you longer to find if you had to study the data
on your own. Done poorly, a picture can mislead all but the most observant of
readers. In this chapter, graphical methods of descriptive statistics are
introduced. In applied cases, you will learn how to use them to summarize

data.
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1.1 Graphs to describe quantitative data
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Histogram

A histogram is a graph that consists of vertical
bars constructed on a horizontal line that is marked off
with intervals for the variable being displayed. The
correspond to those in a frequency

table. The height

proportional to the number of observations in that

intervals
distribution of each bar is
interval. The number of observations can be displayed

above the bars.

Creating a Histogram

To create a histogram, simply divide the range of
the data into intervals, simply count how many fall
into each part of the range. Draw a bar whose height
is equal to the count for each part of the range. Or,
equivalently, make the height equal to the proportion

of the total count that falls in that interval.

Stem-and-leaf Display

The techniques of exploratory data analysis
consist of simple arithmetic and easy-to-draw graphs
that can be used to summarize data quickly. Many of
these techniques were initially developed to provide a
simple overview of a data set using pencil and paper.
However, one technique — referred to as the stem-
and-leaf display — is still widely used. A stem-and-
leaf display can be used to show both the rank order

and shape of a data set simultaneously.

Creating a Stem-and-leaf Display

Only two steps are needed to create a stem-and-
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leaf display.

Step 1: First arrange the leading digits of each
data value to the left of a vertical line. To the right of
the vertical line, record the last digit for each data
value as we pass through the observations in the order
they were recorded.

Step 2: Sorting the digits on each line into rank
order. The second step is to attach a leaf to represent
each data point. The next digit in the number is used
as the leaf, and the remaining digits are simply

dropped.

Box-Plot

A visually appealing and useful way to present a
five-number summary® is through a box-plot, sometimes
called a box and whisker plot. This simple picture
also allows easy comparison of the center and spread

of data collected for two or more groups.

Creating a Box-Plot®
Step 1: Draw a box with ends at the lower and

upper quartiles.
Step 2: Draw a line in the box at the median.

Step 3: Compute the width of the box and this is
defined to be the interquartile range.

Step 4: Draw whiskers at each end with length
equal to 1.5 times the interquartile range; if the
minimum or maximum occurs before the full length is

used, stop there.
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Step 5: Use an asterisk to indicate any additional
data points beyond the range covered by the box and

whiskers.

Interpreting Box-Plot

Notice that box-plot essentially divides the data
into fourths. The lowest fourth of the data values is
contained in the range of values below the start of the
box, the next fourth is contained in the first part of
the box (between the lower quartile and the median),
the next fourth is in the upper part of the box, and
the final fourth is between the box and the upper end

of the picture. Outliers are also easily identified.

Scatter Diagram

Scatter diagram is a graphical means of showing
the relationship between two quantitative variables.
One variable is shown on the horizontal axis and the
other variable is shown on the vertical axis. Although
a scatter diagram can be more difficult to read than a

line graph, it displays more information.

1.2 Graphs to describe qualitative data
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Pie Chart

The pie chart is a commonly used graphical device for
presenting relative frequency and percent frequency
distributions for qualitative data. To draw a pie chart,
draw a circle and use the relative frequencies to subdivide
the circle into sectors, or parts, which correspond to the

relative frequency for each class.

Bar Graph

Bar graph also shows percentages or frequencies in
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various categories, and it can represent two or three
categorical variables simultaneously. One categorical
variable is used to label the horizontal axis. Within each of
the categories along that axis, a bar is drawn to represent
each category of the second variable. Frequencies or

percentages are shown on the vertical axis.

Case 1 School's Out
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“Out for summer
Out till fall
We might not be back at all”

After “School’s Out” became Alice Cooper’s first
hit, he said “What’s the greatest three minutes of
your life? One is the last three minutes of the last day
of school, when you're sitting there and it's like a

slow fuse burning. ”
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So what do millions of youth age 16 — 24 do once
that “slow fuse” is no longer burning and school really
is out for the summer? Some, like the young lady
holding the placard in the photo, are “ready to work”
and even have jobs waiting for them. Others may be
ready to work, but will have to find a job. Still
others, perhaps believing there is no job out there for

them, return to school or just relax.

In this case U. S. Bureau of Labor Statistics takes
a look at the number of young people over the past
years, the proportion of youth who are working, the
industries in which they work, the unemployment rate
among youth, and the proportion who are in school in
the summer. Four data sets obtained are shown in
Table 1.1, 1.2, 1.3 and 1.4. They report yearly
percentage of summer school attendance from 1986 to
2010, unemployment rate in July from 2007 to 2010,
number of employed persons aged 16 -24 in July
2010, and distribution of fatal occupational injuries
during the summer months by selected occupation
groups and age groups from 2003 to 2009. U. S.
Bureau of Labor Statistics decided. to do some

preliminary analysis of the data already collected.

Table 1.1 Percentage of Summer School Attendance (ZWIZE:IS %)

July, of year | ¢ ,u')(;:)ym g 'm(;g)ym | iy, o year | 1€ m(%;)m 2 "’(‘7‘»,2;"”“
1986 9.8 8.4 1993 12. 6 11.6
1987 10. 6 8.6 1994 16. 3 13. 8
1988 11.7 10. 7 1995 18.0 14. 8
1989 12.3 10. 5 1996 18. 5 15.5
1990 13.3 11. 4 1997 19. 3 15. 3
1991 13. 3 12.0 1998 20. 4 16. 4
1992 12. 6 11.9 1999 21.5 16. 8




