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Practical Session 2: Using Minitab ﬁ

Instructions
1. Follow the instructions for “Logging onto Window8@)” and “Accessing Minitab”.
2. Work through all of the questions.

3. This practical is not assessed — however, workimguigh all the questions here should equip
you with the skills to usMinitab in the second assignment.

Getting started

Logging on to Windows 2000

Before you can use Minitab, you must log into theaéws 2000 system. Sit down at a workstation and
make sure the monitor is turned on. Prégs-Alt Delete to bring up the logon box. Click with
the mouse on the box markeder name and enter your user name. This is a bit like y®udent ID —
but not exactly. In particular, your user namel wibbably begin n or a, whereas your Student ID wi
begin with a digit. Next click on the box markdssword , and enter your password. This is something
you chose yourself when you registered, unlesshyame changed it. Next click on the button markdi

in order to log onto the network. As the login ggeds, you will be presented with some information
about the ISS system, which you shoDigmiss . You should now be presented with your Windows
desktop, ready for use.

Accessing Minitab

Minitab is loaded by selectin§tart — Programs — Statistical Software — Minitab

14 for Windows — Minitab 14 . This should load the Minitab application, whitlay take a few
seconds.

You should now have a spreadsheet (“data windoedyly to input data. In Minitab, there are two main
windows; theSessionwindow and théNorksheet window. The Worksheet allows you to view and edit
the data columns of the current worksheet. ItosTrally empty on startup, so the first step isdad the
data in. Always enter data in the white boxese-gtey boxes are for column titles. Use the ateys to
move around the worksheet.

You can copy-and-paste any of the graphs you peduthe following questions by right-clicking omet
graph in Minitab, selectingcopy , and then, for example, selectipgaste in a word-processing
application such as Microsoft Word.




1. This question is exactly the same as that givdexample 2.4.2in Chapter 2 of the lecture notes.
Work through the question, and then compare yoswars with those given in the lecture notes.

The batteries for a fire alarm system are requioddst for 20000 hours before they need replading.
16 batteries were tested; they were found to havavarage life of 19500 hours and a standard
deviation of 1200 hours. Perform a hypothesis tiestee if the batteries do, on average, last for
20000 hours.

Steps 1 and 2 (hypotheses)

Ho: 4= 20000
Hi: < 20000

Steps 3 and 4 (test statistic and p-value)
[Note that this is a test for one mean, and th& th case 2 since we do not know the population
standard deviation/variance — thus, we perforana-samplet-test in Minitab]

In Minitab  we can do both of these steps together! S&tt — Basic Statistics -1-
Sample t and selecBummarized data (we don’t have the raw data, just the sample size,
mean and standard deviation).

Enter theSample size , Mean and Standard deviation , and enter youiTest mean
(20000).

We are performing a one-tailed test here (lookatdlternative hypothesis — it has a “<"symbol),
and the default irMinitab is a two-tailed test#). To change the default setting, click on
Options , and in the drop-down box to the rightAiternative: selectLess than . Click
OKtwice.

Write down the test statistic and tipevalue from your Minitab output in the spaces below
remember, we ignore the negative sign in our tesistc!

t= T p-value=...............%

Step 5 (conclusions)

[Use table 2.1 to interpret you p-value]
e There isno/slight/moderate/strongevidence against the null hypothesis.
* Therefore weetain/reject the null hypothesis.
* Now write a sentence in the context of the question



2. This question is exactly the same Esample 2.5.2in Chapter 2 of the lecture notes. Work

through the question, and then compare your answidighose given in the lecture notes.

A company is interested in knowing if two branclmese the same level of average transactipns.
The company sample a small number of transactioti€alculates the following statistics:

Shop 1 X, =£130 s =£26.46 n;=12
Shop 2 X, =£120 $=£28.28 m=15

Test whether or not the two branches have (on aggthg same level of transactions.

Steps 1 and 2 (hypotheses)
Ho:  ta=te
Hi: = 1e

Steps 3 and 4 (test statistic and p-value)
[Note that this is a test for two means, and ti ts case 2 since we do not know the population
standard deviations/variances from either groupust we perform awo-samplet-test in Minitab]

In Minitab  we can do both of these steps together! S8tt — Basic Statistics —-2-
Sample t and selecBummarized data (we don’t have the raw data, just the sample size,
mean and standard deviation).

Enter theSample size , Mean and Standard deviation , for each of your samples, and
tick the box that sayssssume equal variances . We don’'t have the change the default
alternative hypothesis because we havg'ari the alternative anyway, so just cli€know.

Write down the test statistic and tipevalue from your Minitab output in the spaces below
remember, we ignore the negative sign in our tesissic!

e p-value=...............%

Step 5 (conclusions)

[Use table 2.1 to interpret you p-value]
e There isno/slight/moderate/strongevidence against the null hypothesis.
* Therefore weetain/reject the null hypothesis.
* Now write a sentence in the context of the question



3. This question is exactly the samecastion 2in theHypothesis testing: further examplespart
of the lecture notes. Work through the questiom, gnen compare your answers with those given
in the lecture.

The weights (in kg) of a sample of 10 cartons @foltal produced by a plant are:
098 095 094 101 097 094 101 099 096 0.95

The mean carton weight is supposed to be 1kg, lkeutdmpany suspects that the filling machineg i
under-weighing. Test whether or not this is theeca

D
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The first thing you should do is enter the data ioddumn C1 of the Minitab ~ Worksheet .
Don’t forget to label your column! Then proceedhntite usual 5-step process:

Steps 1 and 2 (hypotheses)
[ (s
Hi oo
Steps 3 and 4 (test statistic and p-value)
[Note that this is a test for one mean, and tha& th case 2 since we do not know the population

standard deviation/variance — thus, we perforana-samplet-test in Minitab]

Follow the instructions given for the one-samplest in question 1; however, you should now
selectSamples in columns and enteC1 in the box. Don't forget to enter yoliest mean

and use th®ptions button to select the corretternative hypothesis. Write down your
test statistic (ignoring the negative sign) andghwalue in the spaces below:

t= S e p-value = ...............%

Step 5 (conclusions)

[Use table 2.1 to interpret you p-value]
» There isno/slight/moderate/strongevidence against the null hypothesis.
* Therefore weetain/reject the null hypothesis.
* Now write a sentence in the context of the question



4. This question is exactly the samecagestion 1of the exercises i€hapter 4. Work through the
guestion, and then see how your answers compahehwase found in the tutorial.

=

Two groups of students were given IQ tests: growgorisisted of 30 students classified by the
peers as “drinkers” and group 2 consisted of 28esits classified by their peers as “non-drinkers".
The number of students with a “below norm”, “normida“above norm” 1Q were counted, thg
results of which are summarised in the contingegable below:

Below norm Norm Above norm Total

Drinkers 12 10 8 30
Non-drinkers 9 10 9 28
Total 21 20 17 58

Perform a hypothesis test to see if there is aadation between alcohol consumption and 1Q.

The first thing you should do is enter the data istime empty columns of thilinitab
Worksheet . Don’t enter the row/column totals or the labglsst enter the six observed
frequencies in three empty columns of y@orksheet , for example:

v Cc1 C2 C3 C4 C5
1 12 10 8
2 9 10 9
3
4
Steps 1 and 2 (hypotheses)

Ho:  There is no association between alcohol consumptnal 1Q
Hi:  Thereis an association between alcohol consumption and IQ

Steps 3 and 4 (test statistic and p-value)
[Note that this is a test for independence]

SelectStat — Tables - Chi-Square Test (Table in Worksheet), and then enter
the columns which contain your table (in my exanghleve, the columns al, C2 andC3). Hit
OK

Write down the test statistic and tipevalue from your Minitab output in the spaces below
remember, we ignore the negative sign in our tesistc!

_ 2
Xzzzﬁz p-value = ...............%

Step 5 (conclusions)

[Use table 2.1 to interpret you p-value]
e There isno/slight/moderate/strongevidence against the null hypothesis.
« Therefore weetain/reject the null hypothesis.
* Now write a sentence in the context of the question



5. This question is exactly the same as djuestion in last week’s tutorial about correlation and

regression. Work through the question, and thenls®v this compares to your hand-written
solutions from last week.

Consider the following data for a company’s montidiyertising expenditure and their sales
Month Advertising (E000’s) Sales (£ Millions)
January 100 11.2
February 90 12.1
March 110 13.2

April 120 15.1
May 115 14.2
June 95 10.2
July 105 12.5
August 130 16.6
September 118 14.8
October 100 10.8
November 115 11.2
December 128 15.9

The first thing you should do is enter the data isime empty columns of thilinitab

Worksheet — not the Months, just the actual figures for Adiseng and Sales. Don't forget to
label your columns!

To produce a Scatterplot for these data, s€éeaph — Scatterplot —Simple —OK enter the
column containing Sales as tNevariable and Advertising as th¥ variable ; click OK
Make some comments on the relationship betweenréglng and sales in the space below.

Calculate the correlation coefficient for theseaday selectingstat — Basic Statistics -
Correlation , and then in th¥ariables  box enter the two columns which contain your data.
Click OK  Write down the value for your correlation ceg#nt in the space below:

Now obtain the equation of the regression line kpfeding Stat — Regression —
Regression ; enter the column containing Sales as Response variable and the column

containing Advertising as theredictor  variable, and the hiDK Write down the equation of
the regression, line in the space below:



Saving and retrieving worksheets and projects

When you have been using Minitab, you will oftemivep save the contents of your Worksheet for gitur
use. To save a Worksheet, first click on it in orttemake it active, and then seldgle — Save
Current Worksheet As . Make sure that your current drive is H: (whigipears as your user name)
and give an appropriate name for the file befoigkitlg onOK On the Windows 2000 clusters, drive H:
is synonymous with My Documents, so you may sawvr yeork in My Documents if you prefer — it
makes no difference. Note that saving a Worksbaht saves the Worksheet contents. It does nat sav
any plots you have produced, or the contents ok#ssion window. To save your complete workspace,
including the session window, all open worksheatg] any plots, select File Save Project As

and select an appropriate directory and file naffieis can be reloaded at a later stage by seleEilag

— Open Project or by clicking on the small yellow “open file” inoon the Minitab toolbar. Projects
are often more convenient than worksheets for ajépt” you are working on. However, they are less
useful for long term data storage, as the projézs fend to be very large, and so you may evelytuah

out of disk storage space.

Exiting and logging out

When you are finished working with Minitab, it portant that you exit the program and then logadut
the Windows 2000 network properly; this will enstinat all of your work is saved properly and thatiy
files are not corrupted. To exit Minitab, seléde — Exit . You will have an opportunity to save
your project — you may wish to save this to yourddve, which is your own personal file space, anld
be available to you whichever machine you use,mgnvdindows 2000 cluster.



