MAS1403: Quantitative Methods for Business Management Minitab supplement

This document contains supplementary information on udingi t ab to produce graphical and
numerical summaries from data. Also included is some gueam usingM ni t ab to calculate
probabilities from the normal distribution.

1 Starting Minitab

M ni t ab is a computer package available on most university comptitet allows you to analyse
data both graphically and numercally.

M ni t ab is run by clicking on
Start > All Progranms > Mnitab > Mnitab 16 Statistical Software

You will see two windows: a session window and a worksheeta@ee entered into columns labelled
C1, C2, C3, etc in the worksheet.

2 Stem and leaf plots

SupposeCl contains some data. To obtain a stem and leaf plot of theseydatwould need to do
the following:

Graph > Stem and- Leaf. ..

This brings up the window below. You need to typeGh underG  aph vari abl es and click
CK. If you want you can choose the stem unit by entering a valleor enent first, otherwise the
programme selects this for you.




MAS1403: Quantitative Methods for Business Management Minitab supplement

This creates a stem and leaf plot in the session window:
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It is easy to see some of the advantages of graphically pregestata. For example, here you can
clearly see that the data are centred around a value in the@svand fall away on either side.
From stem and leaf plots we can quickly and easily tell if tlegrdbution of the data is symmetric or
asymmetric. We can see whether there areautjers, that is, observations which are either much
larger or much smaller than is typical of the data. We couldh@es even tell whether the data are
multi-modal, that is to say, whether there are two or more peaks on thégvéh a gap between
them. If so, this could suggest that the sample containsfaatatwo or more groups.
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3 Bar Charts

Bar charts are a commonly—used and clear way of presenting categatétal or any ungrouped
discrete frequency observations. As with stem and leabpl@rious computer packages allow you

to produce these with relative ease.

Bar charts are easily drawn usinigl ni t ab:

1. First enter the data in the worksheet, either in summamadbor as raw data, with coluni

containing the categories and the (raw or frequency) caaraslumnC2.

2. G aph > Bar Chart...
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3. Select the appropriate data format (raw data or tabutigts), the columns containing the data,

and the graph format.

Bar Chart - ¥alues from a table, One column of ¥alues, Simple

C1 Mode
C2  Frequency

Graph wvariables:

Frequency

Lategorical variable:
Mode

Bar Chart Optiohz... |

Scale... |

Labels...

Data Yiew. . | Multiple Graphs... | [rata Options. .
Select |
Help | Ok Cancel
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4. When ready clicloK.

This procedure produces the chart
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This bar chart clearly shows that the most popular mode ospart is the car and that the metro,
walking and cycling are all equally popular (in our small sd&). Bar charts provide a simple method
of quickly spotting simple patterns of popularity within screte data set.
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3.1 Multiple Bar Charts

Consider the example presented in Section 2.8 of the nowsilgfsales of CDs by music type at an
independent retailer.

Multiple bar charts can be producedhhni t ab as follows:
1. Enter the data into the worksheet, the types of music imnonk and the days as rows.

2. Gaph > Bar Chart...

3. Select the appropriate data format andS$hack graph format.

4. Click CK.

5. Enter the column containing ti#al es data undeiG- aph vari abl es and theDay and

5o
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Day ‘ Sales |MusIcType} ‘ ‘ | |

1 |Monday 12000 Chart

2 |Tuesday 11000 | Chart e YY)

3 |Wednesday 9000 |Chart

4 Thursday 10000 Chart e | fiTs Conedl |

5 |Friday 12000 | Chart

6 |Saturday 19000 Chart

7 |Sunday 10000 Chart

8 |Monday 10000 Dance

9 |Tuesday 8000 |Dance

N \Wadnasdan F00N Nanca s
L% M

Draw bar charts

distart| [} &

& University of Newcastls ... | & Micrasoft thtu‘Ed\Enr-[.ul ==

: MINITAB - CD.MPJ

Musi ¢ Type in the grouping dialogue box.

Bar Chart - ¥alues from a table, One column of values, Stack

C1

Day

Graph variables:

Edtable [18:33

Help |

C2  Sales
C3  Music Type e ;I
[
Lategornical variables for grouping [2-4, outermost first):
Day Music Type d
]
V¥ Stack values of last categorical variable
Bar Chart Optiong... | Scale.. | Labels... |
Select | Data View... | Multiple Graphs... | [rata Optiong... |
oK | Cancel

Eﬂ‘ Ao [ e
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6. Click OK.

TheM ni t ab worksheet and chart this produces are as follows:
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These types of charts are particularly good for presentunty $inancial information or illustrating
any breakdown of data over time — for example, the numberwfaas sold by month and model.
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4 Histograms

Normally, as with stem and leaf plots and bar charts, we wgatd/ ni t ab to produce histograms
for us, rather than draw them by hand.

1. Enter the data in colum@l of the worksheet. For illustrative purposes | have randayelyer-
ated 500 observations in this column.

2. Gaph > Hi stogram..
3. Select thé&i npl e graph format.

Histograms i il

Simple With Fit

LN

itk Outline “with Fit
and Groups and Groups

Help | ak Cancel

4. SelectCl underGr aph vari abl es.

Histogram - Simple |
] Graph variables:
|c1 =]
Scale... | Labels... Data Wiew... |
Multiple Graphs... | [ata Options...
Select |
Help | Ok | Cancel |

Note: various advanced options are available e.g. a titidbesadded by clickingabel s

5. When happy with your choices clic.
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These instructions produce the following histogram:
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The histogram produced can be amended bght - cl i cki ng on the graph. For example, the
intervals used in the histogram can be changed or, more withel number of intervals usirgdi t
bars > Bi nni ng.

We can double the number of intervals (from 18 to 36 intejuvasing theBi nni ng dialogue box

Edit Bars i x|

Attnbutesl Groupsl Options ~ Binning |

—Interval Type
& tdidpaint
£~ Cutpaint

—Intereal Definition
 Autornatic

£ Mumber of intervals I:38

" Midpoint/Cutpoint positions:
52 84 85 55 90 92 94 95 95 100 102104 10E108 110 112114 116 =

]

Help | Ok Cancel |
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This changes the histogram to
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4.1 Percentage Relative Frequency Histograms

Percentage relative frequency histograms can be prododédi t ab as follows:

1. Place the data to be graphed in a column of the worksheeillisirative purposes 500 obser-
vations have been generated in colu@in

2. G aph > Hi stogram

3. As with ordinary histograms, select tBenpl e graph format, click orOK, and select column
Cl1 underGr aph vari abl es.

4. SelectScal e. .. thenY- Scal e Type and tick thePer cent button

Aes and Ticks  V-Srale Type | Gridlines | Reference Lines |

-Scale Type
" Erequency
@ b

I Accumulate values across bins

Help | ok Cancel

5. Click onOK and again oroK.

This produces the following histogram:
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File Edic Data Calc Stat Graph Editor Tools Window Help ‘
Eda@/iere|oc|E 11 agSed|
CREOSE R CER| B
EhE e
 istogroma —ioix B

=
Percentage Relative Frequency Histogram
16
144 |
124
104
3
3
5 @ L
& ¥
6
_'l_/!
4 ~=lolx]
5 | c2 [ o3 | cu | o5 c15i|
[ [ [ [ \
il 205510 p- - T T T T T T T
2 202569 184 188 192 1% 200 204 208 212
3 | 191794 &l
4 | 199339
5 | 203034
6 | 200136
7 | 2079
8 | 20313
9 | 192637
| 107 245 et

K W

[
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Note that thej-axis now contains the relative percentages rather

10
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5 Relative Frequency Polygons

These can be producedh ni t ab as follows.

1. Place the data in the worksheet using coluinfor the mid—points and colum@2 for the
percentage relative frequencies.

2. Gaph > Scatterplot...
3. Selectth&¥ t h Connect Li ne option and click orCK.

4. Enter the column with the percentage frequendi2y (inderY var i abl es and the column
with the midpoints C1) underX vari abl es

Scatterplot - With Connect Line |
C1 Edid-point Y variablesl ¥ vanables| «
L2 #helfieq 1 |%Relfied | Mid-point
2 ||
3
4
5
]
7 -
Scale... | Labels. .. | Dataiew. .
Fultiple Graphs... | [rata Options. .. |

Select |
Help | QK | Cancel

5. Add a title by clicking orLabel s. . . etc.
6. Click onCK.

These instructions produce the graph:
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SH[@[tmelo= B[t 1 hag Ol
CBEBONaRE BAR B
ik k¥ A7)

o]

=
# scatterplot of ®oRel Freq vs Mid-point =10 x|
Relative Frequency Polygon

35

0|
= o5 -
£ ©
3 =
& n =0l
z

157 I N
10
a 10 20 ES 40 50
Mid-point
Yz
oject Mamml=d1=] s |

Welcome ta Minitab, press F1 for help 1421

distart]| (3 & & nversty of Newcastie .. | 4 Merosaft photo Edikor - [... [ 5 MINITAB - Untited 0 ®EBe wa

11



MAS1403: Quantitative Methods for Business Management Minitab supplement

These percentage relative frequency polygons are verylusgfcomparing two or more samples
— we can easily “overlay” many relative frequency polygdns, overlaying the corresponding his-
tograms could get really messy! Consider the data on grosklywacome (inf) collected from two
sites in Newcastle; see page 24 of the notes.

We can produce a graph containing polygons for both locatimingM ni t ab instructions very
similar to those above:

1. Place the data in the worksheet using colutinfor the mid—points, columi&2 for the per-
centage relative frequencies and colu@ifor the site where the data were taken.

2. Gaph > Scatterplot...
3. Selectth&¥ t h Connect and G oups option and click orOK.

4. Enter the column with the percentage frequendiy (inderY vari abl es and the column
with the midpoints C1) underX vari abl es. Also enter theSi t e column (C3) in the box
for Cat egori cal variables for grouping.

scatterplot - With Connect and Groups x|

L1 income Y variables| X variables| =

C2  %RelFreq % Rel Freq'_|income

~

w

-

]

6 v

Categaorical variables for grouping [0-3)

Site =]
|

[~ % pairs form groups

St | goak.. | Labek. | pasvew. |

Muliple Graphs. | DataOptions.. |

Help | oK | Cancel I

5. Add a title by clicking orLabel s. . . etc.
6. Click onCK.

The polygon produced looks like
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[
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6 Cumulative Frequency Polygons (Ogive)

This graph can be produced using the followMagi t ab instructions:

1. In columnCl, enter the end points of the class intervals, as well as dréirgy point of the
smallest class.

2. In columnC2, enter0 against the starting point and the cumulative percentdgtvwe frequen-
cies against the relevant end point.

3. Gaph > Scatterplot...
4. Selectth&Nt h Connect Li ne option and click orOK

5. Enter the column with the percentage frequencies (C2¢tndvar i abl es and the column
with the midpoints (C1) undeX vari abl es

C1 o« ¥ variables| X variables| »

C2  Cum RelFreg 1 Cum % Rel Fr w
2 ||
3
4
5
[
Fi -

Scale... | Labels. .. | Dataiew. .
Fultiple Graphs... | [rata Options. .. |
Select |
Help | QK | Cancel

6. Add atitle by clicking or_abel s. . . etc.

7. Click onOK.

This produces the following graph:

MINITAB - Untite
| Ble Edt Data Cak Stat Graph Edvor Took Window Help
lzalgl i nr|
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B

Cumulative Percentage Frequency Polygon

cum 9% Rel Freq
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2

2888
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Applying this procedure to the income data from the West Raadey gives the ogive:

| SEMINITAR - income.MP3 -18] x|
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Current Worksheet: Worksheet 3 | [ 43
distart]| (3 & & nversty of Newcastie .. | G Merosoft photo Edcor - [...| [ S5 MINTTAB - mncome.MP3 o %2 e

7 Pie Charts

Consider the data on newspaper sales to 650 students tlepresented in Section 2.8.2 of the notes.

In M ni t ab, a pie chart for these data would be obtained as follows:

1. Enter the data into a worksheet, with category name inneoldl and frequencies in column
C2.

2. Gaph > Pie Chart...
3. Tick the button folcChart val ues froma table

4. Enter theCat egor y column undeCat egori cal vari abl e: and theFr equency col-
umn undelSunmary vari abl es:

C2  Sales ~ Chart raw data

' Chart values from a table

LCategorical vanable:
Faper

Summary variables:

Sales ;I
-
Pie Chart Optiohs... | Labels... |
Select | Multiple Graphs... | Data Options... |

Help | 0K | Cancel

14
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5. Add a title and clickOK.

This produces the following pie chart:

| Ble Edt Date o stet Greph Edior Took window Help ‘
|zd[glsmrl-=Et 16§ /S2d

o R e ]

J-z-zmmwmol

El
Pie Chart for Student Newspaper Readership
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Paper | Sales | ‘ ‘ | |

1 [Times 140/
| 2 S | 2o
| 3 Spant ]
| 4 Guardian | 120
TFmanmalT\mes ZD
TMmur a0
?Dal\y Mirror 10
| 8 ndependent | 30

Welcame ta | Mlmta-b press F1 Far help.
& start| 2} & & Uriversity of Newcastle .., | & Microsoft Phota Edtor - ... | [ 55 MINITAB - newspaper..

| |

@ WiBe

It shows that The Sun, The Times and The Guardian are the rapstar papers.
Note that the pie chart is a simple circle. Some computewsoé will draw “perspective” pie charts,

pie charts with slices detached etc. It is best to avoid suroimicks which merely obscure the infor-
mation contained in the chart.

15
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8 Scatter Plots

Consider the data for monthly output and total costs at afg¢hat were given in Section 2.8.3 of
the notes.

If you were interested in the relationship between the cbgtaduction and the number of units then
a scatter plot can be produced usMgni t ab (SelectG aph thenScat t er pl ot thenSi npl e
and insert the required variables).

MINITAB - scatterplot.MP] 5 e ﬂ

Ble Edt Data Calc Stat Graph Edter Tooks Window Help ‘
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3 12000 3100
4 13500 4500
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Current Worksheet: Worksheet 1 14148
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9 Time Series Plots

Consider the data on the number of computers sold (in thais3dny quarter (January-March, April-
June, July-September, October-December) at a large waseloutlet that were given in Section 2.8.4
of the notes.

In M ni t ab atime series plot can be obtained using:

1. Enter the data into a worksheet, with fQeart er, Year andSal es in columnsCl, C2
andC3.

2. Click onG aph and selecti ne Series Plot...
3. Select thesi npl e graph format and click oK.
4. Enter théSal es columnintheSeri es: box.

5. Now click onTi e/ Scal e. . ., check theSt anp button and enter th@uar t er andYear
columns undeft anp col unms

Time | Axes and Ticks | Gridines | Reference fines |

C1 Quarter Time Scale
C2 Year  Index
ales
" Calendsr
" Clock
@ Stamp
Starnp columns (1-3, innemast first):

OQuarter Yaar =1

6. Click OK.
7. Add a title etc.

8. Click OK.

17
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The time series plot is:
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10 Summary statistics inM ni t ab

M ni t ab can be used to calculate all of the basic numerical summatigtsts covered in Chapter 3.
These summaries for data in a selected column can be obtasiegithe commands

Stats > Basic Statistics > Display Descriptive Statistics

The results are output in the session window as follows:

E- MINITAB - Unkitled =l x|
e Ed Data Cdc Stot Groph Egtor ook Window Help |
ZW|ss oo~ @
LeEosewn: [EaAE
EE kv e

BEE
|
Descriptive Statistics: C1
Variable nou* Mean 3SE Mean StDev Minimuam 01 Median a3
cL 100 0 20011 0.475  4.75 186.31 196,95 200.1L 203.13
Variable MNaximum
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=
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i mm\ \ \ \ | [ [ | [ [ | [ | [ \
[ 2 | 1% | |
ERREE:
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11

Box plots

M ni t ab will produce box plots using the following commands.

1.

5.

Enter the data into the worksheet, say column C1
Graph > Boxpl ot... and selectth&i npl e graph format

Next enter the column containing the data ur@eaph vari abl es:

. Add a title usind-abel s. . .

Click onOK.

If the data have subgroups, such as results from three eliffaurveys, then box plots of the sample
data can be plotted by group by first entering the group vemigito the worksheet, say as column
C2, and then selecting the&/ t h Gr oups graph format. The group variable is then entered into
the subsequent dialogue box undét egori cal vari abl es for groupi ng. Displaying
group structure is one of the main uses of box plots. For ei@mp

MINITAB - Untitled =& x|

File Edit Data Calc Stat Graph Edtor Tooks window Help ‘
csH[glime|oc B 18§ S

2BEBEOCH N |EEE B

IR | ¥ A7)
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clearly shows that although there is overlap between tleetbets of data, the first and second datasets
contain roughly similar responses and that these are qifiiseeht from those in the third set. Note
that the asterisks (*) at the ends of the whiskers is theMayi t ab highlights outlying values.
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12 Calculating probabilities from the normal distribution

M ni t ab can be used to calculate normal probabilities. The follgagommands will calculate
probabilitiesP(X < x) and also values of that satisfyP (X < z) = p:

1. Calc > Probability Distributions > Nornal

opens up dialogue box

Normal Distribution x|

= Probability density

™ Inverse cumulative probability

Mean: |100
Standard deviation: I 15

™ Input column: I
Optional storage: I

¢ Input constant: ISS
Select | Optional storage: I

Help | oK I Cancel |

N

. SelecCunul ati ve probabilityforP(X <zx)orlnverse cunul ative probability
for the value ofr satisfyingP(X < z) =p

3. Enter thdvean (1) and theSt andar d Devi ati on (o)

4. Select nput Const ant and enter the value far or p (as appropriate)
5. Click OK

6. The answer is displayed in the Session Window:

[ >MINITAB - Untitled

File Edit Manip Calc Stat Graph Editcr ‘Window Help
(@l 8| =gl o @ EEE & t]uls Slels|
R

Inverse Cumulative Distribution Function
Normal with mean = 100.000 and standard deviation = 15.000C
P X<=12x) X
0.8500 115.5465
Cumulative Distribution Function
Normal with mean = 100.000 and standard deviation = 15.000C

* P{X <= % )
85.0000 0.1587

|
ol |
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