ACC1012/53: Professional Skills for Accounting and Finance

Practical session: Further Minitab

What you need to do

The aim of this practical session is to build on what we codérethe introductory Minitab session

three weeks ago. Don't forget — a more comprehensive irtgtrumanual for Minitab is available
download from the ACC1012/53 webpage, in Meni t ab section.

to

To loadM ni t ab follow the steps below; then work through the questions leaér which all relate
to material in Chapters 56 of the lecture notes. You can addesi t ab via RAS, or you can even

buy your own copy from ISS (abo#f.0).

1. Login to a PC (using your usual university username and pasjw

2. M ni t ab is started by clicking on the Windows Start icon, then sabect
All Prograns — Mnitab — Mnitab 17 Statistical Software

3. Via RAS, you will findM ni t ab intheSt ati sti cal Softwar e folder.

together as a single piece of work Bpm, Friday 20th April 2018. As always, your work shoul
have a cover sheet attached and should be posted througbrttevork submission letterbox on t
3rd floor of the Herschel Building.

any of the graphs you produce in the following questions gfteclicking on the graph iM ni t ab,

such as Microsoft WORD.

Some of this work is assessed, and will go towards your dveratk for the module. The starred
guestions from this practical, as well as those from the paattical session, should be submitted

selectingCopy G aph, and then, for example, selectifgst e in a word-processing application

d
he

See the end of this handout for information on sawha@i t ab worksheets. You can copy-and-paste




1. In Chapter 5 we looked at the Normal distribution as a profighihodel for continuous data.
Recall the example about the 1Q of graduate applicants to ganyn

An employer is interested i : the 1Q of it's graduate applicants, not only their degresssification|
A previous study suggests a normal distribution with mgaa 100 and standard deviation = 15.
Thus, we haveX ~ N (100, 15%).

(@) We can usd ni t ab to find the probability that a graduate applicant has an 1@ fean
85, i.e. P(X < 85), by clicking onCal ¢ — Probability Distributions —
Nor mal ; selectingCunul ati ve probability; entering theMean and St andar d
devi at i on; and then entering thenput const ant as85. Clicking OK should give
P(X < 85) = 0.158655 — the same as we got in the lecture, to 4 decimal places.

(b) Use the same approach as in part (a) to find the probatiibittya graduate applicant has an
IQ less than 110.

(c) How would you use your answer to part (b) to find the proliglihat a graduate applicant
has an IQgreater than110?

(d) UseM ni t ab to find the probability that a graduate applicant has an I@Qeeh 95 and
115.

2.* This is an assessed question.
Recall question 5 from Section 5.4 of the lecture notes:

As Production Manager, you are responsible for buying a niewepof equipment for your com-
pany’s production process. A salesman from one companyotchgdu that he can supply you with
equipment for which the time to first breakdown (in monthglofes an exponential distribution with
A=0.11.

Another salesman (from another company) has told you thetithe to first breakdown of their
machines is also exponentially distributed but witk- 0.01.

It is very important that the equipment you purchase doesreatk down for at least six months.

For each company, usé ni t ab to find the Probability of a machine breakdown within the first
six months. Include the relevant output fravhni t ab in your solutions, and write a sentence
which explains your recommendations to the bofifiint: M ni t ab asks for theScal e, which

is equal tol/\; you should leave th&hr eshol d as 0.0]

3. Recall question 3 from Section 5.4 of the lecture notes:

A coach is due to arrive in Newcastle from London at 23.00. Ehmv, it is equally likely to arriv
anywhere between 15 minutes early to 45 minutes late, depgrmoh traffic conditions. Let the
random variableX denote the amount of time (in minutes) that the coach is eelay

UseM ni t ab to find the probability that the coach

(a) is less than 5 minutes late;
(b) arrives between 22.55 and 23.20.



4. Recall the data in Table 6.1 of the lecture notes. Here, thebeurof transactions at all 1,000
branches ofThe Vintage Clothing Cowas recorded on Sunday 24th February 2013. Since we
have taken aensusf all shops in this chain, we can work out the true population meas

282+ 2584 ...+ 477
a 1000

Now suppose we didn’t know the population mean.

= 320 transactions.

i

(a) Open up &ireFoxweb browser, and go to the ACC1012/53 course webpage:
www. mas. ncl . ac. uk/ ~nl f 8/t eachi ng/ acc1012/

Click on theMinitab tab in the taskbar, and scroll down to the section for Prat8c Here,
you'll see the linkVintage 2; click on this, and & ni t ab worksheet should automatically
open. If the worksheet doesn’t open automatically, then right-cick the file, save in a
convenient place and then open the worksheet from within Mirtiab. Ask for help if
you’re not sure!

Once opened, scroll down and familiarise yourself with tleeksheet.

— There should be two columns of data across 100 rows in thksheet
— Each row represents a random sample of 2 observations fabhe 6.1

— That is, we have taken 100 samples of size 2 from the data in Table 6.1, and stored
each of these random samples in a row inlhai t ab worksheet

(i) By hand, work out the sample mean for the first sample,How does it compare the
the true population mean?

(i) By hand, work out the sample mean for the second sampldg;low does it compare to
the true population mean?

(i) Now ask M ni t ab to calculate all 100 sample means,, 7o, ..., T100. 10 do this,
click onCal c—~Row St ati sti cs; selectMean; In thel nput vari abl es box
enterCl- C2 (the columns which store the data); tMini t ab to Store result
I n columnC4; then clickOK.

You should notice tha¥l ni t ab has stored the means for all 100 samples of size 2 in
columnC4. As a check, compare your hand—calculated means from peaisd (i) to
thoseM ni t ab has calculated for samples 1 and 2. Label the column withahepke
means asgbar.

(iv) Now look at the distribution of your sample means by s8tggG aph—Hi st ogr am—
Si npl e... What do you notice?
Do not discard your graph — you will need it later!
You should see that your histogram covers the range of véioies100-550.

(v) Now find the mean of your sample means, and the variancewf gample means, by
clickingonSt at —Basi ¢ Statistics—Di splay Descriptive
Stati stics;enterC4 as yourVar i abl e and clickOK. You should find that

Mean of means= 324.63 and Variance of means 84.46% = 7133.4916

This question continues on the next page...



(b)

(©)

(d)

Samples of sizew = 5

Now go back to the ACC1012 webpage, and click on the link\fortage 5. This file
contains 100 samples of size= 5 from Table 6.1. Repeat parts (iii)—(v) of (a) above, but
now for your 100 samples of size 5; you will have to carefuliyeand the options in part (iii)
to account for your increased sample size.

Once you have produced your histogram, double—click on atlyeanumbers on the—axis;
anEdit Scal e box should appear. “Untick” th& ni nrumand Maxi nrumboxes, and
then enter the values that your graph in part (a) covered. \dhgou notice?

Do not discard your graph — you will need it later!

Make a note of the mean of your means, and the variance of yeans) in the space below:

Mean of means= and Variance of means

Samples of sizer = 10
Repeat part (b), but now after clicking on the link fintage 10. What do you notice?
Do not discard your graph — you will need it later!

Make a note of the mean of your means, and the variance of yeans) in the space below:

Mean of means= and Variance of means

Samples of sizex = 100
Finally, repeat part (b), but now after clicking on the lirde ¥intage 100.

Make a note of the mean of your means, and the variance of yeans) in the space below:

Mean of means= and Variance of means

(e) Overall assessment

(f)

Overall what do you notice in the histograms as you move fram (@) through to part (d)?

Central Limit Theorem
In parts (a)—(d) you should have noticed tBentral Limit Theoremn action. This tells us

2
XmN(u,a—).
n

Recall that we actually know the true valueof

that

w = 320.
Similarly, we can work out the true value of, the population variance, as
o? = 14859.61.

(i) How do the “mean of your means”, from parts (a)—(d), corega 1.?
(i) How do the “Variance of your means”, from parts (a)—(cmpare tar?/n?



5.* This is an assessed question.
For this question, | want you to summarise your findings fraraggion 4.

(a) Copy—and—complete this table in your solutions:

1 Mean ofz’s o?/n Variance ofz’s

n=2 320 324.63 7429.805 7133.491¢

n=>5
n = 10
n = 100

(b) Include four histograms in your solutions, showing tisgrecbution of the sample meanfor
(i) n =2, (i) n =5, (iii) n = 10 and (iv)n = 100.

(c) Using your table in part (a), and the histograms in pa)yt ¢omment briefly on how the
distribution of sample means compares to the true value.fdvhat happens to the variability
in z? What does this tell you about usimgs an estimator fqu?

Once you have finished working through the questions, follogvinstructions overleaf for saving
your worksheets and exiting ni t ab.




Saving and retrieving worksheets and projects

When you have been using ni t ab, you will often want to save the contents of your Worksheet fo
future use. To save a Worksheet, first click on it in order t&enaactive, then seled¢ti | e — Save
Current Worksheet As. Make sure that your current drive ®cunents (H:) intheSave

i n: field, and give an appropriate name for the file before cligkinSave. Note that on the university
Windows clusters, drivel: is synonymous wittMy Docunent s.

Note that saving a Worksheet only saves the Worksheet asnténdoes not save any plots you have
produced, or the contents of the session window. To save gomnplete workspace, including the
session window, all open worksheets, and any plots, seldcé — Save Proj ect As and select
an appropriate folder and file name. This can be reloadedaaéadtage by selectirfg | e — Open

Pr oj ect or by clicking on the small yellow “open file” icon on thd ni t ab toolbar. Projects are
often more convenient than worksheets for a “project” yoel @orking on. However, they are less
useful for long term data storage, as the project files terub teery large.

Exiting and logging out

When you are finished working withl ni t ab, it is important that you exit the program and then log
out of the Windows network properly; this will ensure thdtalyour work is saved properly and that
your files are not corrupted.

To exitM ni t ab, selectFi | e — Exi t. You will have an opportunity to save your project if you
haven't already done so (see the instructions above).

Once you have exitedl ni t ab, you can log out of the cluster by selecting the Windows Start and
then selecting.og of f. Don't do this until the end of your practical session!



