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EZ2 main branches of statistics?
mDescriptive statistics?
mInferential statistics?
mPopulation vs Sample?
mData analysis process?
mlLevels of measurement?
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Determine which of the four levels of measurement (nominal. ordinal, interval and ratio) is

most appropriate. [5 marks]

a. Heights of women basketball players in a tournament.

b. Ratings of superior, above average. average, below average or poor for blind dates.

c. Noon temperatures (in degrees Celsius) in a Johor Bahru this week.

d. A movie critic’s classification of “drama. comedy, adventure”.

e. Consumer Reports magazine ratings of “best buy. recommended, not recommended”.

f. Distances travelled by students who commute to faculty.

g. The actual contents (in ml) of cola in Pepsi cans.

h. IQ scores. where the score is considered to be a measure of intelligence.

i.  IQ scores, where the score is considered to be the number of points scored on the IQ test.

j.  The number of bugs made when a programmer develop a coding for a project.
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® Univariate

e Multivariate
O Bivariate

innovative e entrepreneurial e global



@ HJNO:WMSM Univariate Data Set

www.utm.my

m Univariate data set consists of observations on a single variable made
on individuals in a sample or population.

m Variable is any characteristic whose value may change from one
individual or object to another.

® A univariate data set is categorical (or qualitative) if the individual
observations are categorical response.

s Example: recorded calculator brand.

® A univariate data set is numerical (or quantitative) if each observation
IS a number.

s Example: recorded number of calculator purchased.
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® Multivariate data set consists of observations on two or
more variables made on individuals in a sample or
population.

s Example: recorded height, weight, pulse rate and systolic blood
pressure for each individual in a group.

® A bivariate data are special case of multivariate data set
because it consists only two variables or two different
characteristics of observations.

s Example: recorded both height and weight for each individual in a
group.
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® An appropriate graphical or tabular of data can be an
effective way to summarize and communicate
iInformation.
» Frequency distribution
s Bar chart
» Pie chart
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® When data is collected from a survey or designed
experiment, they must be organized into a manageable
form.

m Data that is not organized is referred to as raw data.
® We can construct a frequency table to organize data.
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® A frequency distribution for categorical data is a table
that displays the possible categories along with the
associated freqguencies and/or relative frequencies

® The frequency for a particular category is the number of
times the category appears in the data set.

® The relative frequency for a particular category is the
fraction or proportion of the observations resulting in the

category.
relative = frequency
frequency number of observations in the data set
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Staff Position Blood Type | Weight Height | Qualification
1 Senior Lecturer A 60 165 PhD
2 Lecturer B 55 150 Master
3 Professor O 65 170 PhD
4 Associate Professor AB 70 175 PhD
5 Associate Professor O 61 160 PhD
6 Senior Lecturer O 58 155 PhD
7 Senior Lecturer B 48 167 PhD
8 Lecturer A 68 174 Master
9 Lecturer A 55 150 Master
10 Associate Professor AB 62 163 PhD
11 Professor O 58 165 PhD

140 Tutor O 45 150 Master
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Frequency Table

Staff distribution

in Faculty of Position Number of Staff
Computing (frequency)
Professor 12
Associate Professor 20
Senior Lecturer 59
Lecturer 40
Tutor 9
Total 140
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Position frequency Relative frequency
Professor 12 12 + 140 =0.09
Associate Professor 20 0.14

Senior Lecturer 59 0.42
Lecturer 40 0.29

Tutor 9 0.06

Total 140 1.00
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s Data
___

26.0 45.0 55.0

48.0 Yes 19.0 No 37.0 No
67.0 Yes 82.0 No 43.0 Yes
44.0 No 83.0 No 29.0 Yes
52.0 No 20.0 Yes 57.0 Yes
52.0 No 89.0 No 36.0 No
51.0 Yes 88.0 Yes 52.0 No
52.0 No 72.0 Yes 56.0 Yes
77.0 No 82.0 Yes 66.0 Yes
40.0 No 34.0 No 46.0 No
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m List the variables involved and calculate the frequency

Response Frequency
No 17
Yes 13

m Other types of response with missing value:
s DK (Don’t know)
@ NAP (Not applicable)
a NA (No answer/response)
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m Calculate the percent, valid percent and cumulative

percent
Response | Frequency | Percent valid Cumulative
Percent Percent
No 17 56.7 56.7 56.7
Yes 13 43.3 43.3 100.0
Total 30 100.0 100.0

m Valid percent: excludes data with missing value (ie. DK,
NAP, and NA)
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® A bar chart is a graph of the frequency distribution of
categorical data.

m Each category in the frequency distribution is
represented by a bar or rectangle.

innovative e entrepreneurial e global




< PARN UK ;rb”if,.
é ) T M
L] L]
S’ UNIVERSITI TEKNOLOGI MALAYSIA B arlr C h artS

www.utm.my

® How to construct

# Draw a horizontal line, and write the category names or labels
below the line at regularly spaced intervals.

@ Draw a vertical line, and label the scale using either frequency or
relative frequency.

@ Place a rectangular bar above each category label. The height is
determined by the category’s frequency or relative frequency,
and all bars should have the same width.

® What to look for
@ Frequently and infrequently categories.
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A = .
i

—.-/I Home Insert Page Layout Formulas Data Review View Nitro Pro 9

® Excel

= B8 0 = [gly «xxo‘-mLo
PivotTable Table Picture Clip Shapes SmartArt |||Co I umn L Area Scatter Other
'Tables J‘:;rIJIE.lstratic:Tns 7-D Column - l
- f |
= e e [ 11 0] 1] S
; |:! 3-D Column
; Aa) 83 93 33
2 Cylinder
: - Z
2 | o8| (18] |30
B Cone
10 3 | Al 3
i; i/‘.ll.zl EL‘?}-:_I— l&—— :f_g__f.j
13 Pyramid
14
E b a8 ] AA] b
ig il AN Chart Types...
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Q University of Florida graduate salaries.sav [DataSetl] - P55 Data Editor

File  Edit “iew Data  Transform  Analyze | Graphs | Uilties  Add-ons  Window  Help

EEHE o0 E5E H Bf EaE P

Chart Builder
1 graduste 1 @
. S P S S graduate gender | college | wilk Wariahles: Chart preview wses example data v var

1 1 1 7 2 lé Graduste [araduste]

3 3 1 7 3 &) Gender [gender]

&) College [college]

3 3 1 1 24 f Starting Salary [salary]

4 4 1 7 3 ;[I Degree Earned [degree] Draga Ga”ewsctgi?nge;sitnot use it as your

5 5 1 1 1 ,{I Gradustion Date [gradd...

B B 0 7 3 OR

7 7 1 3 2 Click or the Basic Elernents tab to build a chart

3 3 q 7 28 element by element

9 9 0 1 2

10 10 1 1 1

No categories fsca ke

11 i 1 4 2 )

12 12 1 4 23

13 13 1 7 33 Gallery | Basic Elemerts | GroupsPoirt D | TtlesFoctnotes

14 14 0 1 2 Choose from: Elemert. ‘
15 15 1 1 ol Favorites Properties...
16 16 0 4 ([ H H @ - ‘

ions...

17 17 1 7 3 Area |_|

18 18 0 1 2 Pie/Polar

19 19 0 1 A [osterpa 4 gy | OO

istogram
20 20 0 1 M |highLow i. i. @ ¢ ¢
21 21 1 7 2 Boxplat
22 22 1 7 a2 Dual Axes
23 23 1 7 3
24 24 1 7 23 | Reset | | Cancel | | Help |
5 e Il 1 ol ||
(e
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60 -

50 -

Number of Staff
40 -

30 -

Professor Associate Senior Lecturer Lecturer Tutor
Professor

Position
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0.45 ~
0.4 -
0.35 -
0.3 -
0.25 -
Relative o2
frequency 0.15 -
0.1 -
0.05 -
Professor Associate Senior Lecturer Lecturer Tutor
Professor
Position
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Tutor

Position

Associate Professor

Professor

0 5 10 15 20 25 30 35 40 45

Percent of Staff (%)
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® Bar chart can also be used to give a visual comparison
of two or more groups.

® When constructing a comparative bar graph we use the
relative frequency rather than the frequency to
construct the scale on the vertical axis so that we can
make meaningful comparisons even Iif the sample
sizes are not the same.
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Frequency Relative
Frequency
Source of funding Fomale Male Female  Male
Student loans
50 30 0.5 0.50

Parents and/or
family 30 20 0.3 0.33

Scholarships
20 10 0.2 0.17

Total 100 60 1.00 1.00

innovative e entrepreneurial e global



60 -

50 -

40 -

30 -

20 ~

10 -
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Frequency Relative frequency
0.6 -
0.5 -
0.4 -
0.3 -
m FEMALE
m MALE
0.2 -
0.1 -
O i .
Student loans Parents and/or Scholarships Student loans Parefnts .? ndfor Scholarships
family amily
Inaccurate comparative bar chart Accurate comparative bar chart
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The holiday accommeodation chosen by the British in 2010

Ly

&

Percentage
&

Mortheem Ireland

M Self-catering M Caravan Camping [ Hotel
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® In a pie chart, a circle is used to represent the whole
data set, with “slices” of the pie representing the possible
categories.

m The size of the slice for a particular category is
proportional to the corresponding frequency or relative
frequency.

m Pie charts are most effective for summarizing data sets
when there are not too many different categories.
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® How to construct
@ Draw a circle to represent the entire data set
@ For each category, calculate the “slice” size.
slice size = 360 (category relative frequency)
@ Draw a slice of appropriate size for each category.

® What to look for
s Categories that form large and small proportions of the data set.
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m Excell

e

Statistical Tools

Egn\;ll LH “} % - _'- ‘ ‘ —— _—
il
—-"'rl Home Insert Page Layout Formulas Data Review View MNitro Pro 9
=] aaas EE L) i A = .
] } ; g 1 ] " "y
F ] e B P2l el D
PivoiTable Table Picture Clip Shapes SmartArt || Column  Line Pie Bar Area Scatter Other
- l"-'l.l't - - - | - - - - Chartsv
Tables Nlustrations 2-D Pie I F
_————
Al - | ﬁcl T Q o
{ L [ | @ e
A B C D E F ‘) Lo |
I
2 Cor:
3 :
4 3-D Pie
5
G Gl o "
L CHEL
7 | |
&
il 21 chart Types...
9
10
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E University of Florida graduate salaries.sav [Data5etl] - SPSS Data Editor

. SPSS File  Edit ‘“ieww Data Transform  Analyze  Graphs  Ulties  Add-ons Window  Help

FHE T o0 B 6 A =&poocal s

Chart Builder
1 graduste 1 @
graduate gender | college | el “Wariables: Chan preview wses example data
1 1 1 7 2 lf Graduate [graduste]
Eb'- Gender [gender]
2 2 L 7 2 *5 College [college]
3 E 1 1 2 f Starting Salary [zalary] o all hart h i it
4 4 1 7 3 :[I Degree Earned [deares] rag a ba ewscta?tingeprgi:t usE I as your
5 5 1 1 1 d:l Graduation Date [gradd...
B B 0 7 3 OR
7 7 1 3 2 Click on the Basic Elements tab to build a chart
a g 1 7 o8 element by element
g 9 ] 1 2
10 10 1 1 1
[l Female
11 1 1 4 AN |8 voe
12 12 1 4 2
13 13 1 7 33 Gallery | Basic Elemerts | Groups/PointID | TilesFootnotes
14 14 0 1 2 Choose from; Element ‘
15 15 1 1 2| |Favorites |Propertics. 4
16 16 0 4 1 Ei; O ‘ o ‘
ions. ..
17 17 1 7 3 Lrea
18 18 0 1 2 Pie/Palar
19 193 0 1 2 Scatter/Daot
Histogram
20 20 ] 1 3 High-Law
21 21 1 7 P Eozplot
22 o2 1 7 2 Dual Axes
23 23 1 7 3
24 24 1 7 2 | Reset | | Cancel | | Help |
R E [l k| e ) -
1 | :i:il
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Number of Students for Year
2013/2014 Intake

mSCSB

‘ . mSCSJ
= SCSR Percentage of Number of Students
= SCSV for Year 2013/2014 Intake

mSCSB
mSCSJ

mSCSR
mSCSV
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How my time is spent in a week?

A Time 2t Work M Time At Home @ Time Spent Cut
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Language Compositon of Australia

W English
M Chinese
M talian
M Other

B Unspecified
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MAIN REASON FOR MIGRATION TO/FROM THE UK - 2007
IMMIGRATION EMIGRATION

12% 15%

30% 26%

6% 11%
B Formal study B Accompany/join || Looking for work
B Definite job | Mo reason stated I Other

SOURCE: ONS
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Numerical Data

® Ungrouped data comprise a listing of the observed
values.

m Grouped data represent a lumping together of the
observed values.

® The data can be discrete or continuous.
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® Ungrouped data

N Bk O

m O Ul -

R N b W
=
N
=
N
o
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® Ungrouped data

2.559 2.556 2.566 2.546 2.561 2.570 2.546
2.565 2.543 2.538 2.560 2.560 2.545 2.551
2.568 2.546 2.555 2.551 2.554 2.574 2.568
2.572 2.550 2.556 2.551 2.561 2.560 2.564

2.567 2.560 2.551 2.562 2.542 2.549 2.561
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® Grouped data

Data Frequency
Frequency distribution
0 15
1 20
2 8
3 5
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® Grouped data

Data Frequency
Frequency distribution
2.531 - 2.535 6
2.536 — 2.540 8
2.541 — 2.545 12

2.546 — 2.550 13
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@ A frequency distribution shows the number of
observations falling into each of several ranges of
values.

m Frequency distributions are portrayed as frequency
tables, histograms, or polygons.

m Frequency distributions can show either the actual
number of observations falling in each range or the
percentage of observations. In the latter instance, the
distribution is called a relative frequency distribution.
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m Discrete Data Marks | Tally | Frequency

Y| 3

2 | 3
5 4 [ 1 3 {f 9
3 2 8 6 4 2
8 2 4 4 5| 2

& S 5
9 10 2 6 T y
3 1 6 6 Q W 5
9 9 7 5 9 ."II."II >
7 10 8 1 10 ff »
5 8 Total 30
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Marks | Frequency Relative Percent Cumulative
Frequency percent

1 3 0.100 10.0 10.0
2 3 0.100 10.0 20.0
3 2 0.067 6.7 26.7
4 2 0.067 6.7 33.4
) 3 0.100 10.0 43.4
6 4 0.133 13.3 56.7
7 4 0.133 13.3 70.0
8 4 0.133 13.3 83.3
9 3 0.100 10.0 93.3
10 2 0.067 6.7 100.00

Total 30 1.000 100.00
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s Continuous data Class Interval Frequency
5to <10 1
10 to <15 3
15 to <20 6
20 to <25 4
25 to <30 2
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® When to use: Small numerical data sets.

m How to construct:

1. Draw a horizontal line and mark it with an appropriate
measurement scale.

2. Locate each value in the data set along the measurement scale,
and represent it by a dot. If there are two or more observations
with the same value, stack the dots vertically.

® What to look for:
v A representative or typical value in the data set.
v The extent to which the data values spread out.
v The nature of the distribution of values along the number line.
v The presence of unusual values in the data set.
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B Minutes To Eat Breakfast
A survey of "How long does it take you to eat breakfast?" has these results:

Minutes: 0 1 2 3 4 5 6 7 8 9 10 11 12

People: 6 2 3 5 2 5 0 0 2 3 7 4 1

Which means that 6 people take O minutes to eat breakfast (they probably
had no breakfast!), 2 people say they only spend 1 minute having breakfast,
etc. The dot plot shown below,
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® A histogram is the most commonly used graph to show
frequency distributions.

® A histogram consists of a set of rectangles that represent
the frequency in each categories.

m It represents graphically the frequencies of the observed
values

innovative e entrepreneurial e global




\“‘\LN UN Ty
;v\ 4"”-5._
L L]
S’ UNIVERSITI TEKNOLOGI MALAYSIA I IStOg ra I l

www.utm.my

® What to look for
@ Central or typical value
» Extent of spread or variation
@ General shape
@ Location and number of peaks
@ Presents of gap and outliers
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$200 20! p
$100 10
30 o ;
USA India UK MNZ Japan 100 150 200 250 300 350
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Histogram or Bar Graph

Situation Bar Graph or Histogram?

We want to compare total income of five | Bar graph. Key question: What is the
different people. revenue for each person?

We have measured revenues of several Histogram. Key question: How many
people. We want to compare numbers of | people are in each class of revenues?
people that make from 0 to 10,000; from
10,000 to 20,000; from 20,000 to 30,000
and so on.

We want to compare heights of ten Bar graph. Key question: What 1s the
basketball players on a team. height of each player?
We have measured several players. We Histogram. Key question: How many

want to compare numbers of players that | players are there in each class of heights?
are from 5-5.5 feet high: from 5.5-6;
from 6-6.5 and so on.
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m Collect data and construct a tally sheet
@ The number of cells should be between 5 and 20
@ Use 5 to 9 cells when the number of observation <100
e Use 8to 17 (between 100 and 500)
@ Use 15 to 20 (>500)

® Determine the range
& R — Xh — X|

» Where R =range, X;, = highest number, X| = lowest number
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m Determine the cell interval
@ The distance between adjacent cell midpoints

@ An odd interval is recommended, so that the midpoint values will
be the same number of decimal places as the data values

s Sturgis’ rule ] R
| =
1+3.322logn

(N = number of observations)
s Trial and error, h = R/i
(h = number of cells, R = range)
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m Determine the cell midpoint

@ The lowest cell midpoint must be located to include the lowest
data value in its cell.

» The simplest technique is to select the lowest data point as the
midpoint value for the first cell

a Use formula i
MP = X, +

(do not round answer)

MP, = midpoint for lowest cell
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® Determine the cell boundaries

@ Cell boundaries are the extreme or limit values of a cell (upper
boundary and lower boundary)

@ All the observations that fall between the upper and lower
boundaries are classified into that particular cell.

@ The boundary values are an extra decimal place or significant
figure in accuracy than the observed values

m Post the cell frequency
m Construct the histogram
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The Construction of a Histogram
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. interval
cell
midpoint
Lower
boundary | i
N\ | :
Upper boundary
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Example — Steel Shaft Weight (kg)

2.559 2.556 2.566 2.546 2.501 2.570 2.546
2.565 2.543 2.538 2.560 2.560 2.545 2.551
2.568 2.546 2.555 2.551 2.554 2.574 2.568
2.572 2.550 2.556 2.551 2.501 2.560 2.564
2.567 2.560 2.551 2.562 2.542 2.549 2.561
2.556 2.550 2.501 2.558 2.556 2.559 2.557
2.532 2.575 2.551 2.550 2.559 2.565 2.552
2.560 2.534 2.547 2.569 2.559 2.549 2.544
2.550 2.552 2.536 2.570 2.564 2.553 2.558
2.538 2.564 2.552 2.543 2.562 2.571 2.553
2.539 2.569 2.552 2.536 2.537 2.532 2.552

2.575 (h) 2.545 2.551 2.547 2.537 2.547 2.533
2.538 2.571 2.545 2.545 2.556 2.543 2.551
2.569 2.559 2.534 2.561 2.567 2.572 2.558
2.542 2.574 2.570 2.542 2.552 2.551 2.553
2.546 2.531 (1) 2.563 2.554 2.544
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Example — Tally Sheet

weight | tabulation | frequency | weight | tabulation frequency weight tabulation | frequency
2.531 I 1 2.546 1 4 2.561 -+ 5
2.532 I 2 2.547 Il 3 2.562 I 2
2.533 | 1 2.548 0 2.563 | 1
2.534 I 2 2.549 I 2 2.564 I 3
2.535 0 2.550 1| 4 2.565 I 2
2.536 I 2 2.551 ninmll 8 2.566 | 1
2.537 I 2 2.552 H | 6 2.567 I 2
2.538 Il 3 2.553 Il 3 2.568 I 2
2.539 | 1 2.554 I 2 2.569 Il 3
2.540 0 2.555 | 1 2.570 Il 3
2.541 0 2.556 Ht 5 2.571 I 2
2.542 I 3 2.557 | 1 2.572 I 2
2.543 I 3 2.558 Il 3 2.573 0
2.544 I 2 2.559 Ht 5 2.574 I 2
2.545 1| 4 2.560 Hit 5 2.575 I 2
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® Determine the range

R=X,—X,
= 2.575—2.531
= 0.044
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m Determine the cell interval

s Sturgis’ rule

. R
| =

1+3.322logn

- 0.044 - 0.044 0
1+3.3221og110 1+3.322(2.041)

057

@ The closest odd interval for the data is 0.005
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m Determine the cell _ R 0.044
- 1=0.003; h=—= =15
mtervall d i 0.003
» Trial and error
. R 0.044
s Based on the 1=0.005 h= i = 0.005 =9
guidelines, 0.005 :
will give the best i =0.007: h= R _ 0.044 -6
presentation of the | 0.007

data.
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_ _ _ Cell midpoint
® Determine the cell midpoints 2 533
® The simplest technique is to select > 538
the lowest data point (2.531) as the 2543
midpoint value for the first cell. '
_ _ 2.548
B A better technique Is to use the > 553
formula '
2.558
i 0005 2.563
MP = X, +—=2531+ =2.533 2568
| I 2
2.573
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@ The boundary values are an extra decimal place or
significant figure in accuracy than the observed values.

Lower boundary Midpoint Upper boundary
2.5305 2.533 2.5'?355
| | :
2531 2532 ! 2.534 2535
0.005
(range)
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Cell boundaries Cell midpoint
2.5305 - 2.5355 2.533
2.5355 — 2.5405 2.538
2.5405 - 2.5455 2.543
2.5455 — 2.5505 2.548
2.5505 - 2.5555 2.553
2.5555 - 2.5605 2.558
2.5605 — 2.5655 2.563
2.5655 — 2.5705 2.568
2.5705 -2.5755 2.573
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Cell boundaries Cell midpoint frequency
2.5305 - 2.5355 2.533 6
2.5355 — 2.5405 2.538 8
2.5405 - 2.5455 2.543 12
2.5455 — 2.5505 2.548 13
2.5505 - 2.5555 2.553 20
2.5555 — 2.5605 2.558 19
2.5605 — 2.5655 2.563 13
2.5655 - 2.5705 2.568 11
2.5705 -2.5755 2.573 8
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25

frequency

2.533 2.538 2.543 2.548 2.553 2.558 2.563 2.568 2.573
weight (kg)

innovative e entrepreneurial e global




4 \NLN Un ;r*,:‘,'h
é(} "“li%r
©UITM
., . “moc\%‘*‘% UNIVERSITI TEKNOLOGI MALAYSIA F re q u e n Cy P O Iyg O n

www.utm.my

 Relative frequencies of class intervals can also be
shown in a frequency polygon.

® In a frequency distribution, the mid-value of each class is
obtained.

® The frequency is plotted against the corresponding mid-
value.

® These points are joined by straight lines.

m These straight lines may be extended in both directions
to meet the X-axis to form a polygon.
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25

] e

RN
)
|

RN
o
]

frequency

N

2533 2538 2543 2.548 2.553 2.5568 2.563 2.568 2.573

weight (kg)
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S

0- 10 2 Lo
10 - 20 8 i
20 - 30 10 e
30 - 40 15 2
40 - 50 24 g
50 - &0 36 % 1
60 - 70 14 iy A0
70 - B0 . e | _
a0 - =0 > - - @

BB e e el gl gl e et gie g
i i Marks f i i
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® A plot of the cumulative frequency against the upper
class boundary with the points joined by line segments.

Cumulative Relative Frequency

0.8

0.6 H

0.4 -

0.2 1

25355 25405 2.5455 2.5505 2.59355 2.5603 2.5655 2.57035 2.5755
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(Dgive) (Relative Ogive)
Class num Class Frequency  Relative Frequency Cumulative Freq. Cumulative Relative Frey.
1 154 and under 161 4 0.15 4 0.15
2 161 and under 163 3 011 7 0.26
3 168 and under 175 ] 0.19 12 0.44
4 175 and under 182 =) 0.30 20 0.74
] 182 and under 1859 B 0.22 26 0.96
B 189 and under 196 1 0.04 27 1.00
27 1.00
Relative Ogive
1
B -
g 08 o
® . 07
28 os /
2205 //
52 04 —
E 03
S 0z P
0.1 A
0 / : : : :
150 160 170 180 190 200
Height {cm)
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® A stem-and-leaf display is an effective and compact way
to summarize univariate numerical data.

® Each number in the data set is broken into two pieces, a
stem and a leaf.

® The stem is the first part of the number and consists of
the beginning digit(s).

m The leaf is the last part of the number and consists of the
final digit(s)
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® When to use

# Numerical data sets with a small to moderate number of
observations (does not work well for very large data sets)

® How to Construct

@ Select one or more leading digits for the stem values. The
trailing digits (or sometimes just the first one of the trailing digits)
become the leaves.

@ List possible stem values in a vertical column.

» Record the leaf for every observation beside the corresponding
stem value.

» Indicate the units for stems and leaves someplace in the display.
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® What to look for
The display conveys information about
@ a representative or typical value in the data set
the extent of spread about a typical value
the presence of any gaps in the data
the extent of symmetry in the distribution of values
the number and location of peaks
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® Given the following data: 12, 13, 21, 27, 33, 34, 35, 37,

40, 40, 41
stem | leaf
Frequency class Frequency
10- 19 2 1 2 3
20 - 29 2 o 1 7
30 - 39 4
40 - 49 3 E =4 57
Y < o 01
47 Stem — left-hand column
3 that contains the tens digit
2 .
Leaves —right hand column
17 listing the one’s digit for each
of the tens digit (stem values)
10
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® In stem-and-leaf:

@ Original values can still be determined

» Horizontal leaves in the stem-and-leaf plot correspond to the
vertical bars in the histogram

» The leaves have lengths equal to the numbers in the frequency
table.
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m Stem-and-leaf can be converted to histogram:

» Just place bars over each list in the leaves. Example (with
different data set):

40—
| 34 |
soO | I 1
| 279299 |
= I
| z2z2zas57 9|
70 | : 1
| L1 2232357 |
go | —
| 22as5e89 |
S0 :
| < |
|_I
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B Some Issues:

» What about when smallest and largest values in data set is big
(e.g. 418 to 1272)? What should be the suitable values for stem?

+ Choise for stem values could be 100s, so that the stem
values would be:

4 5 6 7 8 9 10 11 12

» It IS nice to add legend to indicate stem values are multiple of 10,
100, 0.01, etc. Example of legend stem-and-leaf with legend:

L0 B e R D L TR Y =9

34
2799595
234579
112233357
3345685

D <— legend

4
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s Data set
109 96 94 10| o
95 93 93 9 | 33456
89 84 80 3 | 049
55 41 40 6
5 5
4 01
Stem: Tens

Leaf: Ones
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E Data set

0.553
0.576
0.606
0.609
0.615
0.654
0.670
0.690
0.749
0.933

0.570
0.601
0.606
0.611
0.628
0.662
0.672
0.693
0.844

SPSS Output

3.00 5
7.00 6
6.00 6
1.00 7

Stem width:
Each leaf:

Stem-and-Leaf Plot

Frequency Stem & Leaf
. 577
. 0000112
. 567799
.4

2.00 Extremes (>=.84)

.100
1 case(s)
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E Data set

3977 3423 3586 4010 3785 3447 5761 06176
2773 3239 3239 3323 5653 5384 4991 3686
3208 5011 6230

2 773

3 977,423,586,785,447,239,239,323,686,208
4 010,991

5 761,653,384,011

6 176,230 Stem: Thousands

Leaf: Ones
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E Data set

3977
3586
3785
5761
27173
3239
5653
4991
3208
6230

3423
4010
3447
61/6
3239
3323
5384
3686
5011

SPSS Output
Stem-and-Leaf

1.00
6.00
4.00
1.00
1.00
2.00
2.00
2.00

O OT O~ DWWDN

Each leaf:

Plot

Frequency Stem & Leaf
.7

. 222344

. 5679

. 0

. 9

. 03

. 67

12

Stem width: 1000.00

1 case(s)
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® It would be nice to have a method of summarizing data
that gives more detail than just a measure of center and
spread and yet less detail than a stem-and-leaf display

or histogram.
® A boxplot is one such technique.

m It iIs compact, yet it provides information about center,
spread, and symmetry or skewness of the data.
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m Box plots graphically display five key Meximum velue
statistics of a data set
e Minimum
» First quartile 75th percentile
e Median
@ Third quartile
# Maximum 50th percentile
s Very useful in identifying the shape of a 25th percentile
distribution and outliers in data set.
Minimum value
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85 T
It is often useful to compare data from two or more a0
groups by viewing box plots from the groups side -
by side.
ol T
The data from b are higher, more spread out, and -
have a positive skew.
w] i
That the skew is positive can be determined by the =s
fact that the upper whisker is longer than the lower
whisker. -
4% e
40
ws| T
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m 2 types of boxplots:
e Skeletal boxplot
» Modified boxplot
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m Construction of a Skeletal Boxplot
» Draw a vertical (or horizontal) measurement scale

s Construct a rectangular box with a lower (or left) edge at the
lower quartile and a upper (or right) edge at the upper quatrtile.

The box width is then equal to the interquartile range (iqr)
Iqr = upper quartile — lower quartile

» Draw a horizontal (or vertical) line segment inside the box at the
location of the median.

» Extend vertical (or horizontal) line segments, call whiskers, from
each of the box to the smallest and largest observations in the
data set.
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® Data set:

45 48 50 54 57 60 60 62 63 63 64 65 6/ 68 69

/1 (median) 71 72 72 74 74 75 75 76 80 83 84
88 100 100 100

# Smallest observation = 45,
@ Lower gquartile = 62

» Median =71

@ Upper quartile = 76

» Largest observation = 100
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110
] 100 «
Smallest observation = 45,
Lower quartile = 62 an »
Median = 71
Upper quartile =76 0 »
Largest observation = 100
70 o
B0 o
S0 .
40
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® An observation is an outlier if it iIs more than 1.5(iqr)
away from the nearest quartile (the nearest end of the
box)

® An outlier is extreme if it is more than 3(igr) from the
nearest end of the box, and it is mild otherwise.

® A modified boxplot represent mild outliers by solid circles

e’ and extreme outliers by open circles “o” or

sometimes asterisk “*”, and the whiskers extend on each
end to the most extreme observations that are not

outliers.
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m Construction of a Modified Boxplot
# Draw a vertical (or horizontal) measurement scale

s Construct a rectangular box with a lower (or left) edge at the
lower quartile and a upper (or right) edge at the upper quartile.

The box width is then equal to igr.

s Draw a horizontal (or vertical) line segment inside the box at the
location of the median.

s Determine if there are any mild or extreme outliers in the data
set

# Draw whiskers that extend from each end of the box to the most
extreme observation that is not an outlier.

s Draw a . to mark the location if any mild outliers in the data set

s Draw a * to mark the location if any extreme outliers in the data
set
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Data Set
0.553 0.570
0.576 0.601
0.606 0.606
0.609 0.611
0.615 0.628
0.654 0.662
0.670 0.672
0.690 0.693
0.749 0.844
0.933

Example

19
O
Ois
.8
e
.6
5
N 19

DATA?2
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m The data below represent the color of M&Ms in a bag of plain
M&Ms. Construct a frequency distribution of the color of plain

M&MS.

Yellow Orange Brown Green Green
Blue Brown Red Brown Brown
Orange Brown Red Brown Red
Green Brown Red Green Yellow
Yellow Red Red Brown Orange
Yellow Orange Red Orange Blue
Brown Red Yellow Brown Red
Brown Yellow Yellow Blue Yellow
Yellow Brown Yellow Green Orange
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m Construct a histogram for the following data:

o7 61 o7 o7 58 o7 61 o4
638 o1 49 64 50 48 65 Y
56 46 o4 49 o1 47 55 55
o4 42 o1 56 55 o1 o4 o1
60 62 43 55 56 61 Sy 69
64 46
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m Construct two histograms corresponding to the frequency
table of samples of students cars’ age and faculty/staff cars’
age obtained from a college. Compare both of them.

Age Faculty/Staff

Oto<3 23 30
3to<6 33 47
6to<9 63 36
9to< 12 68 30
12 to < 15 19 8
15t0 <18 10 0
18to <21 1 0
21to< 24 0 1
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® Construct a stem-and-leaf display for the following data
set: (Hint: First round the data to the nearest whole number)

63.2 677 591 0644 882 795 814 595
73.7 920 932 876 318 730 674 70.2
71.0 859 990 638 795 969 719 616
546 636 856 073 838 T0.0 677 T3l
756 652 T1.7 838 755 465 639 80.0
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m The following list shoes the ages of most of the
employees at the Vita Needle Company. Construct a

boxplot.
76 45 72 77 63
65 87 73 84 86
79 86 75 87 74
39 75 41 82 34
88 85 79 73 53
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Fifteen (15) people were asked to state the number of hours they exercise in a seven days

period. The results of the survey are histed below.
8.2,4,7.510,11,5,6, 8,12, 11,9, 6.5, 10.5, 13

1) Complete the frequency table below (Table 1). (5 marks)

Table 1
Hours of Exercise Tally Frequency
0-2
3-5
b-—8
9-11
12-14

1)  Plot a histogram to display the data. (3 marks)

i)  Make some conclusions based on the information displayed in the histogram.

(2 marks)
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m Project 1 Briefing
E - grouping
s DATA
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