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Objectives

Create the basic types of pie charts and bar graphs

Interpret data given in pie charts and bar graphs

Understand the purposes and limitations of graphs

*» % % %

Understand the various elements of graphs
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~ Graphical Displays of Data: Pie Charts and Bar Graphs

The Value of Graphs

Trade-off:
e lose sight of the individual observations (the raw data)
e able to see a representation of the totality of observations

A well-designed graph gives our visual processing system the kind of image it
processes best, a picture.

An examination of publications such asTime, USA Today, The Wall Street
Journal, Scientific American, or Forbes provides convincing evidence of the
frequent and beneficial usage of these graphical display techniques.
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Selecting and creating graphical displays requires a certain amount of artistic
judgment.

Fortunately, the development of graphics software has made the creation of
sophisticated graphs quite easy.

Several types of graphs and tabular displays are discussed in this chapter:
bar charts (2-D and 3-D)

pie charts

line charts

stem-and-leaf diagrams

several types of frequency distributions

histograms
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Bar Charts

Bar charts are often used to illustrate a frequency distribution for qualitative data.

Definition

Crafimmion
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Bar charts are valuable as presentation tools and are especially effective at reinforcing differences in magnitudes, since they permit the visual
comparison of data by displaying the magnitude of each category by a vertical or horizontal bar. Figure 3.1 is a bar chart constructed from a housing

type distribution for students in a statistics class.
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The Aesthetics of Bar Chart Construction
Certain conventions improve the quality and effectiveness of charts:

> Bar charts can be constructed horizontally or vertically. Customarily, horizontal
orientation is used for categories that are descriptively labeled, and vertical (or
columnar) orientation is used for categories that are numerical.

> If the categories have some associated order, they maintain that order in the bar
chart. Otherwise, the categories may be listed alphabetically, in either ascending
or descending order, or in some other pattern related to the nature of the data.

> Miscellaneous or "other" categories should be listed at the bottom of the chart i
(if oriented horizontally) or at the far right (if oriented vertically). :
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> The difference in bar length is the principal visual feature in comparing
differences in category amounts. Consequently, scales for the axes should be
chosen that will most effectively allow for the desired comparisons. Unless
there is a good reason, the axis used to measure the bars should start af zero.
Otherwise the axis can be stretched to exaggerate differences in the bar lengths.
| For example, suppose the data in the following table were plotted.

) Sples Parformance Bakes Pork
Table 3 18 - Sales Performantce _ 50 B i
e

When you see an axis that does not start at zero, you should be a bit skeptical as to the
conclusions the author intends for you to make
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- > Bar widths should be chosen that are visually pleasing and should not be allowed
to vary within a particular chart.

> The spacing between bars can dramatically affect the perception of the graph.
Spacing should be set at approximately one-half the width of a bar.

> (ridlines extended into the body of the chart are often useful and may be included
if deemed helpful. Study Figure 3.4 and Figure 3.5.
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> Labels should be provided for each bar (category) and for each axis.
> Notes on sources of data or other footnotes should be given below the chart.

> A title for the chart that describes the data being presented should be added above the chart.
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Stacked Bar Charts
Stacked bar charts are an interesting variation on the standard bar chart.
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Stacked bar charts are useful when there are three components to the data (in this case the
percentage of children, the age group, and the parents in the household).
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‘ 3-D Bar Charts

Another interesting way of looking at the Olympic medal data is to plot a three-
~ dimensional bar chart (see Figure 3.10). Using this graph, the totals for each type of
" medal are graphed for each country.
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Pie Charts

We have just seen how bar charts are used as a means of expressing frequency distributions.
Pie charts can perform the same function.
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| Objectives

Construct det piots from the data given
Construct frequency polygons from the data given

Construct histograms from the data given

Construct egives from the data given

Construct siem and leaf piots from the data given

*» * * % % »

Interpret information shown in ling graphs, histograms frequency palygons

ogives, and stem and leaf plots

»

Read and interpret the information shown in dot pists
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Definition

A histogram ¢ o bar graph of a fequency or relative fregueney delrbution s vwiach the Lerpht of each ba

Once the frequency distribution has been calculated, all the information necessary for
plotting a histogram is available. In Figure 3.13, the histogram is created from the

frequency distribution of the revenue data from the top 100 companies in the Fortune 500
in the table below.
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Frequency Disibution

. w i
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: : l A symmetric distribution is one in which if a line were drawn
298 10 362 } i down the middle of the distribution, the two sides would
‘ | T —— r_ i mirror each other. A skewed distribution is represented by a

a ' il A4 group of observations that is not equal on both sides

(sometimes called asymmetric).
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- You will see many nstograms thronghout dus course. When we look at a histogram, what features are important?

L Is the distribution symmetrie or skewed (one tail s longer than the other)?

2. 1s it bell-shaped?
3. Does the distnbution have several peaks or modes?
4. Where 15 the cenfer of the distribution”

5. Are there outhers (data values that are very different from the athers)?
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Procedure: Constructing a Histogram

L Deternuine the number of classes {or mtervals| for the mustosram. There 150 a rule of thumb for the
minber of classes to use. and mwost of the tuwe the munber of classes 15 deternuined by trial and error
However, a pood staming pomt coutd be 10 nse .,..-'ﬁ nr o 2n

2. Deternmie the laspest and the smallest observations. Deperndmg on the size of the data set it may be o
goord wden ko sort the observations froms soatlest 1o Jargest, Tlas wall siso make o casier Tater when v
o delermmme the wilerval mowhach s observation falls

3. Caleulate the difference benyeen the smallest and largest nbservations by subtracting the smallest
ohservation frem the lugest observation. {(Note that thes ineaswre 25 catled the range. which wall be
chscassed farther moa Jater chaptar )

4. Calonlore the class widthe vsing the following formula
= .. Larmest Value— Sipsllest Vidue
Class Widih=-—c—a=- e A o e i

Number of Classes
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3 Calenlate the lumite of the class wtervals. 1he mule of thumb for determunins the class tervals 15 1o
choose the Yower ehiss Tt of the frs) elass so et 1f 15 either the imminmes data value or 0 aaaller
munber. 50 that the smallest observanon falls wotes first class. The first Jower lunit should have the sae

Lt o the fivst @lass, nebd e class wadid 1o 8o Bl e loswer Bt of the seeoml elass. Contanne s
patters unted vou have the desired number of lower class linuts. Lhe upper lnnt of each class 12
dbesenmigmed ek that the classes di st overlap, T slior cresting vour clisses, there me ans data valines
that fall ousade the class i, vou inest adpst erther tie class wadth o the choice for the firs? lowes
CLass Laut

6. Lalenlate the class ousbimes. A class bownbary s the vabie Dt Tes hallway bebwesn e upgper lanl of
one class and the lower huut of the next class. To il a class boundiey, add the upper lunit of one class
to the lower lunt of the next class and divide by 2. After finding one class boundary, add 1o subtract)
the clavs width 1o find the next class boundan

=4

- Tally each ohservanon 1o determune iu wineh snferval it shoald il Tlas will gve vou the class
frequency (denoted by £ which s the pumber of observations in each iwterval

B AU of the wfomeation for 2 lustosram can be displaved i » fequency distsibunion table o0 a relative

frequency distribition table. as can be seen i the following example

& Comstrued the Testourann witl thie eliss Tesmcmivs o the Bovsaonsa) sves nnd the fequency (o nelative
frequency on the vertical axis. The heiabits of the bass will represent the class frequanicies {or relative
frequencies ). Labe) e hortzomtal mas sang either the class bonmbaries o cliss windgrants
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Example 3.8

Suppese vou we wiven o tasdots soggde of 28 applicaitts who fouk an exsininsiicas desietiod 1o mwessure s aptabude (o1 a
sl ed Ju picentages) were obtigned. Note teat the olaervations ae already soted

o i sades. The tollowag somes {1

Ironu swnallest to largest.

Table 3.22 ~ Aptitude Scores (%}
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TheiStém-;ﬁ-Lgf Display )
The stem-and-leaf display is a hybrid graphical method. The display is similar to a
histogram, but the data remain visible to the user. It is one of the few graphical methods

in which the raw data are not lost in the construction of the graph. As the name implies,
there is a "stem" to which "leaves" will be attached in some pattern.

Consider the following data: 97, 99, 108, 110, and 111. If we are interested in the
variation of the last digit, the stems and leaves are as shown in Table 3.27 and displayed

in Figure 3.14. The leaves in this case are the ones digits and the stems are the tens digits.

All of the data values that have common stems are grouped together, and their leaves
branch out from the common stem.

Stem-and-Leaf Display  Stem-and-Leaf Display

| Table 3.27 — Data, Stems, and Leaves :

Dats s | el ‘%I{‘!_‘t-‘}ﬂ] Lc’f:i ‘ Stem | Leaf
Lk i 7 7 i f vy 007 4
o0 | oo R i ar i | im0
1088 1] | 5 s ?“ i J

b S § . | - i

i i | - i — Figure 3.15
s A ‘ Figure 3 14
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The Ordered Array

An ordered array is a listing of all the data in either increasing or decreasing magnitude.
Data listed in increasing order are said to be listed in rank order. If listed in decreasing
~order, they are listed in reverse rank order. Listing the data in an ordered way can be very
helpful. It allows you to scan the data quickly for the largest and smallest values, for large
gaps in the data, and for concentrations or clusters of values
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Table 3.31 ~ Ages {Ordered)
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Dot Plots
A dot plot is a graph where each data value is plotted as a point (or a dot) above a

horizontal axis. If there are multiple entries of the same data value, they are plotted one
above another.
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~ Plotting Time Series Data

' Recall that the science of statistics is divided into two categories: descriptive statistics
and inferential statistics. Fundamental to the concept of statistical inference is the notion
of population-the total collection of measurements. Time series data originate as
measurements usually taken from some process over equally spaced intervals of time.
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CAREERS
Health informatics is one of the fastest growing career fields. By
combining their skills in public health and information, health

informatics professionals can undertake many unigue and important
roles.

| The MSI iz a professional degree which prepare: students for emerging careers that meet the
rapidly growing information-management needs of an increasingly interconnected world. As

businesses and society grapple with the challenges and opportunities ef the digital age,

information professionals play a crucial role In analyzing, systematizing. and evaluating the
| rm Ive resources generated by the digital revalution. At Michigan, we train students 1o be
| leaders and agents of change in a field that is evolving at unprecedented speed.

10. Dats Modeler
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An examination of publications such asTime, USA Today, The Wall Street
Journal, Scientific American, or Forbes provides convincing evidence of the

frequent and beneficial usage of these graphical display techniques.
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Looking Ahead

Dnatad drsalyhios specilisis are i gl demand, as cited i the Globe and Mail article * e Gistest
agrowing jolr market you never heard of

User experience designer, intormation architect, data security analyst are not only grawing carees
fields, but amuony the higher paying ones oo, dccording 1o a study done by the staffing homs
Robert Hait and The Creative Group. And this is a worldwide trend too.

According to a recent SAS UK research, “demand for big data specialist vl grow by 2435 i the
aext 5 pears . Similarly, in the US. by 2018, there will be a shortage ot * 7.5 miliion managers
A0 analyses with the koo -how 1o use the analyses of Engp datad 18 mhiake cHectve decisions
according to McKinsey Giebal Institute,

The large haby boomer generation in traditional hibranes will he retring i the next 5 to 10 years,
whichwill create the need for new Wbrarans, and hibiary taniagers, il fypes of hbeares and
ioles. brnployiment i specisl, corporate Bbranes, i setongs such s Tinancal s Lilutions,
consuiting firms, government, law firms, and lechnology companies. is expected to qrow al a
faster than average pace. This tapudly advanoing field s anticipated o offer many #mployment
opporuniues for information professionals.
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https://www.ted.com/talks/
hans_rosling_shows_the best_stats you ve ever seen
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