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Categorical Data Are Summarized By Tables & Graphs

Tabulating Data Graphing Data
Summary Bar Pie Pareto
Table Charts Charts Diagram

WG] RI-AF S 2004

Business Statistics, 11e © 2009 Prentice-Hall, Inc.. Chap 2-18
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In aset of categories so that you can see dlfferences between categories.

Banking Preference? Per cent
ATM 16%
Automated or live telephone 2%
Drive-through service at branch 17%
In person at branch 41%
| nternet 24%

WG] RI-AF 2P 2004

Basic Business Statistics, 11e © 2009 Prentice-Hall, Inc.. Chap 2-19
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anizing Categorica Data:

nabar chart, abar shows each category, the length of which
represents the amount, frequency or percentage of valuesfalling into

acategory.

Banking Preference

Internet

In person at branch
Drive-through service at branch
Automated or live telephone

ATM

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

PG R R 2004

Business Statistics, 11e © 2009 Prentice-Hall, Inc.. Chap 2-20
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Organizing Categorical Data

e : i ﬁel piechart isacircle broken up into slices that represent categories,
The size of each dlice of the pie varies according to the percentage in each
category.

Banking Preference

20 B Automated or live
telephone

O Drive-through service at
17% branch

O In person at branch

B Internet
41%

RG] LR myf,’ﬁgéﬁim 2004

Basic Business Statistics, 11e © 2009 Prentice-Hall, Inc.. Chap 2-21
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Organizi ng Categorlcal Data:

P . .
e Used to portray categorical data (nominal scale)

e A vertical bar chart, where categories are shown
In descending order of frequency

e A cumulative polygon is shown in the same
graph

e Used to separate the “vital few” from the “trivial
many”
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Basic Business Statistics, 11e © 2009 Prentice-Hall, Inc.. Chap 2-22
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¥ % (6 steps)

1. ;=" (range, R)
=M R=fN il — g

2. AT
~ §BER5~15, m‘éﬁ{@ﬁ N, P RLE L S m%qﬁ:bﬁ@[’“% = RN
D, A RS TR, 2 iﬂfﬁ TR o el 1
a. Sturge’s rule
k =1+ 3.32 log,, (N)
kR R
b. 'FEETEL; =
2K =n

KoAZEl meila i e
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Solutions;

1.~=2h
R=72.65-(-37.68)=110.33
2. AR

2k=n A

k=1+3.32l09,,84=7.4  THY8"
Bl A5 PR BN BRIV ER T T, 85
3. KA TE

110.33/8 =13.79 %+ H {f1, FV15

R E I
72,657 Hy 938 HEL VAR ELLS, i [LEh72.65-15=57.65
Lo [, I']60~75% AR, AP+
5. ?rﬁﬁ A PRl IE’!I‘
57— A5 [(-45)+(-30)])/2 = -37.5
6. 5T ET ’F‘ﬁn_*ﬂér %H?E‘
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A 5 Az L A SH | A ll%ﬁ Hil3 H
1 | —45%<x<-30% | 15% |-37.5% - 1
2 | —30%<x<-15% | 15% |-22.5% F 5
3 -15%<x<0% | 15% | —7.5% | [FFiF 18
4 0%<x<15% | 15% 75% |1FiFIFIE 21
5 15%<x<30% | 15% | 225% | [F.F | F 19
6 30%<x<45% | 15% | 37.5% FiFE 12
7 45% < x<60% | 15% | 52.5% I 4

8 60%< x<75% | 15% | 67.5% 3
> f =84
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1 | —45%<x<-30% |-37.5% 1/84=001 1
2 | —30%< x<-15% |-225%| 5/84=0.06 6
3 ~15% < x<0% | -7.5% | 18/84=0.21 21
4 0%<x<15% | 7.5% | 21/84=0.25 25
5 15%< x < 30% | 22.5% | 19/84=0.23 23
6 30%< x < 45% | 37.5% | 12/84=0.14 14
7 45% < x<60% | 52.5% | 4/84=0.05 5
8 60% < x< 75% | 67.5% | 4/84=0.05 5
Akl 1.00 100
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CH=f+f,+-+1

b B 4e =t e (decumulative frequency)
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1 —45% <x<-30% | 1 |1 4+4+12+19+21+18+5+1=84
2 -30%<x<-15% | 5 [1+5=6 4+4+12+19+21+18+5=83
3 —15% < x<0% | 18 |1+5+18=24 4+4+12+19+21+18=78
4 0% <x<15% | 21 |1+5+18+21=45 A4+4+12+19+21=60
5 15%<x<30% | 19 |1+5+18+21+19=64 4+4+12+19=39
6 30% < x<45% | 12 [1+5+18+21+19+12=76 4+4+12=20
7 45%<x<60% | 4 |1+5+18+21+19+12+4=80 4+4=8
8 60% < x<75% | 4 |[145+18+21+19+12+4+4=84 4

PG R R 2004



£ s R L -
BB L ape ORI
S P (Z = /8 ﬁﬁ%‘é‘ﬁﬁﬁ%’

3.4.4 7 4v 4p ¥=x Bk fie

Q 1T R 4efp¥=t ik (cumulativerelative frequency)
Al e I'] FRCRFZA. o 1] :
CRF, =rf, +rf, +---+rf,

Q 11} % 4 4p $ = #ikdecumulative relative frequency)
PR SSE MRERLER S SR AR R
Ale M FT9EDREZ A > - 1]]

PG R R 2004



sk 21 Lo ST3 TR URCEE A
b RECE P %ﬁﬁiﬁ?gﬁﬁ%ﬁ'

Q: £ £ 2 15%I1 + el B G P ?
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1 —45% < X< -30% 0.01 0.01 1.00
2 —30% < x<-15% 0.06 0.07 0.99
3 —15%<x<0% | 021 0.28 0.93
4 0% < x<15% 0.25 0.53 0.72
5 15% < x<30% 0.23 0.76 0.47
6 30% < X< 45% 0.14 0.90 0.24
7 45% < X < 60% 0.05 0.95 0.10
8 60% < X< 75% 0.05 1.00 0.05
.FA' &t 1.00
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EIge= I3 i 70% | 75% | 80&F | 8% | 89&F | 90F | 91F
Py E5 b 880 | 830 | 7.76 | 7.23 | 7.07 | 643 | 6.67
Y ET b 13.76 | 1351 | 13.25 | 13.00 | 12.82 | 12.08 | 12.30
Py b 17.62 | 17.38 | 17.42 | 17.50 | 17.47 | 17.04 | 16.99
CHIREAIEL 2278 | 22.65 | 22.97 | 23.38 | 23.41 | 23.33 | 22.95
YT ET b 37.04 | 38.16 | 38.60 | 38.89 | 39.23 | 41.11 | 41.09
§y— o5 PRI ERST | 421 | 460 | 497 | 538 | 555 | 6.39 | 6.16
5 o) B ARV R
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4 _F{ Fd (757 (Gini coefficient)
Gini 7= A/(A+B)

91@ B B3 TE}HJJ Ay (B IE (NEES 7)), FIJH = FL'JF'JE'I
T%W/D I BN M A L T ST P e B
= (6.67+20)/2 + (6.67+18.97)*20/2
+ (18.97+25.96)*20/2 + (35.96+58.91)*20/2
+ (58.91+100)*20/2 = 3410.2
Ginif§¢= A/(A+B) = (A+B)-B/ A
= (5000-3410.2)/5000 = 0.318
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Organizing Numerical Data:

and—l:eaiLas@?y

« A stem-and-leaf display organizes data into groups (called
stems) so that the values within each group (the leaves)
branch out to the right on each row.

Stem

iZ

7’

g

—

}‘%4&

FYaf TR USSR
ﬁﬁﬁfiﬁ?ﬁﬁﬂfﬁ%‘ﬂ

Age of
Surveyed
College
Students

Day Students

16 (17 |17 |18 |18 | 18
19 (19 |20 |20 |21 |22
22 |25 |27 |32 |38 |42
Night Students

18 (18 |19 |19 (20 |21
23 |28 |32 (33 |41 |45

Day Students Night Students
Stem | Leaf

1 | 67788899 Stem | L eaf
1| 8899

2 | 0012257
2 | 0138

3|28

Al 3|23
4115

Age of College Students

Basic Business Statistics, 11e © 2009 Prentice-Hall, Inc..
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Tables and Charts for

Numerica Data

SV3% VR ORI A
st A

Ordered Array

Stem-and-Leaf
Display

Basic Business Statistics, 11e © 2009 Prentice-Hall, Inc..

Frequency Distributions
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Cumulative Distributions

Histogram

Polygon
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e Used to study patterns that may exist between

two or more categorical variables.

e Cross tabulations can be presented In:
- Tabular form -- Contingency Tables
— Graphical form -- Side by Side Charts

PG R R 2004
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Cross Tabulations:

The Contingency Table

« A cross-classification (or contingency) table presents the
results of two categorical variables. The joint responses are
classified so that the categories of one variable are located in
the rows and the categories of the other variable are located in
the columns.

« Thecdll isthe intersection of the row and column and the value
In the cell represents the data corresponding to that specific
pairing of row and column categories.

« A useful way to visually display the results of cross-
classification datais by constructing aside-by-side bar chart.

PG R R 2004
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Cross Tabulations:
The Contingency Table

A survey was conducted to study the importance of brand
name to consumers as compared to afew yearsago. The
results, classified by gender, were as follows:

Importance of Male Female Total
Brand Name

More 450 300 750
Equal or Less 3300 3450 6750
Total 3750 3750 7500

PG R R 2004
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By-Side Bar Charts

Importance of Brand Name

Less or Equal

Response

More

m Female 0 500 1000 1500 2000 2500 3000 3500 4000
@ Male

Number of Responses

PG A R 2004
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ScetterPlots . — .
= Scatter plots are used for numerical data consisting of paired

observations taken from two numerical variables

= Onevariableis measured on the vertical axis and the other
variable 1s measured on the horizontal axis

= Scatter plots are used to examine possible relationships
| ol variab

PG R R 2004
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Volume | Cost per Cost per Day vs. Production Volume
per day day

23 125 250

26 140 > 200

29 146 ?) 150

33 160  ~ 100

38 167 G 50

42 170 0

50 188 20 30 40 50 60 70

55 195 Volume per Day

60 200 |
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Time Serles Plot

o A IS used to study
patterns in the values of a numeric
variable over time

e The Time Series Plot:

— Numeric variable 1s measured on the
vertical axis and the time period Is
measured on the horizontal axis

WG] RI-AF S8 2004
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107 Year
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= The graph should not distort the data.

The graph should not contain unnecessary adornments

(sometimes referred to as chart junk).

The scale on the vertical axis should begin at zero.

All axes should be properly labeled.
The graph should contain aftitle.

The ssmplest possible graph should be used for a given set of

data.

Basic Business Statistics, 11e © 2009 Prentice-Hall, Inc..
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Graphical Errors. Chart Junk

® Bad Presentation v’ Good Presentation

Minimum Wage % Minimum Wage

4
0 o) :
1 Y N 1980: $3.10
0
1990: $3.80 1960 1970 1980 1990
Basic Business Statistics, 11e © 2009 Prentice-Hall, Inc.. ﬁg{;ﬁ Bﬁiiﬂﬁ% %ﬁi?;g@ﬁﬁ 2004
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Graphical Errors:
No Relative Basis

® Bad Presentation

A’s received by
students.

FR SO JR SR

SY3F RO A
H AR

v/ Good Presentation

A’s received by
% students.

30%
20%

10%

0%

FR SO JR SR

FR = Freshmen, SO = Sophomore, JR =Junior, SR = Senior

Basic Business Statistics, 11e © 2009 Prentice-Hall, Inc..
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Graphical Errors:
Compressing the Vertical Axis

® Bad Presentation

Quarterly Sales

$
200

100

Ql Q2 Q3 Q4

Basic Business Statistics, 11e © 2009 Prentice-Hall, Inc..
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v Good Presentation

Quarterly Sales
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50
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Graphical Errors. No Zero Point on the Vertical Axis

® Bad Presentation ,/ Good Presentations

Monthly Sales $ Monthly Sales
45$ 45
42
42 39
39 36
36 0 %
JoF M A M JFM AM J

Graphing thefirst six months of sales

Basic Business Statistics, 11e © 2009 Prentice-Hall, Inc..
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