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Chapter 3 Exploring Data

Identify at least two advantages and two disadvantages of using color to visually
represent information.

. What are the arrangement issues that arise with respect to three-dimensional

plots? '

. Discuss the advantages and disadvantages of using sampling to reduce the num-

ber of data objects that need to be displayed. Would simple random sampling
(without replacement) be a good approach to sampling? Why or why not?

. Describe how you would create visualizations to display information that de-

scribes the following types of systems.

(a) Computer networks. Be sure to include both the static aspects of the
network, such as connectivity, and the dynamic aspects, such as traffic.

(b) The distribution of specific plant and animal species around the world for
a specific moment in time.

(c) The use of computer resources, such as processor time, main memory, and
disk, for a set of benchmark database programs.

(d) The change in occupation of workers in a particular country over the last
thirty years. Assume that you have yearly information about each person
that also includes gender and level of education.

Be sure to address the following issues:

¢ Representation. How will you map objects, attributes, and relation-
ships to visual elements?

e Arrangement. Are there any special considerations that need to be
taken into account with respect to how visual elements are displayed? Spe-
cific examples might be the choice of viewpoint, the use of transparency,
or the separation of certain groups of objects.

e Selection. How will you handle a large number of attributes and data
objects?

. Describe one advantage and one disadvantage of a stem and leaf plot with

respect to a standard histogram.

. How might you address the problem that a histogram depends on the number

and location of the bins?

. Describe how a box plot can give information about whether the value of an

attribute is{symmetrically distributed. What can you say about the symmetry
of the distributions of the attributes shown in Figure 3.117

. Compare sepal length, sepal width, petal length, and petal width, using Figure'

3.12.
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10. Comment on the use of a box plot to explore a data set with four attributes:
age, weight, height, and income.,

11. Give a possible explanation as to why most of the values of petal length and
width fall in the buckets along the diagonal in Figure 3.9.

12. Use Figures 3.14 and 3.15 to identify a characteristic shared by the petal width
and petal length attributes,

13. Simple line plots, such as that displayed in Figure 2.12 on page 56, which
shows two time series, can be used to effectively display high-dimensiona] data.
For example, in Figure 2.12 it is easy to tell that the frequencies of the two
time series are different, What characteristic of time series allows the effective
visualization of high-dimensional data?

14. Describe the types of situations that produce sparse or dense data cubes. Illys-
trate with examples other than those used in the book.

statistics or data visualizations would be of interest?

e

16. Construct a data cube from Table 3.14. Is this a dense or sparse data cube? If
it is sparse, identify the cells that empty.

Table 3.14. Fact table for Exercise 16.
Product ID | Location ID | Number Sold

iﬁ
1 1 10 l:
1 3 6 |
2 1 5 il
2 2 22

17. Discuss the differences between dimensionality reduction based on aggregation
and dimensionality reduction based on techniques such as PCA and SVD.
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Petal Width ' o5~ 3

Figure 3.9. Two-dimensional histogram of petal length and width in the Iris data set.

Petal Length

While two-dimensional histograms can be used to discover interesting facts
about how the values of two attributes co-occur, they are visually more com-
plicated. For instance, it is easy to imagine a situation in which some of the
columns are hidden by others.

Box Plots Box plots are another method for showing the distribution of the
values of a single numerical attribute. Figure 3.10 shows a labeled box plot for
sepal length. The lower and upper ends of the box indicate the 25th and 75"
percentiles, respectively, while the line inside the box indicates the value of the
50" percentile. The top and bottom lines of the tails indicate the 10" and
90" percentiles. Outliers are shown by “+” marks. Box plots are relatively
compact, and thus, many of them can be shown on the same plot. Simplified
versions of the box plot, which take less space, can also be used.

Example 3.10. The box plots for the first four attributes of the Iris data
set are shown in Figure 3.11. Box plots can also be used to compare how

attributes vary between different classes of objects, as shown in Figure 3.12.
. (]

Pie Chart A pie chart is similar to a histogram, but is typically used with
categorical attributes that have a relatively small number of values. Instead of

showing the relative frequency of different values with the area or height of a

bar, as in a histogram, a pie chart uses the relative area of a circle to indicate
relative frequency. Although pie charts are common in popular articles, they
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