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Experimental data analysis

Data Description

The context of the data provided is that an online retail company made the decision to make some
major changes to its website and wanted to measure the effect that it had regarding their sales.
They arranged for their web server to show each visitor to their website either the original design or
the new design using a process known as A/B testing. They then recorded how many sales were
made through the old website and how many were made through the new website during a 40-day
test period. In order to encourage people to come to their website the company offered a 15%
discount on all orders made through the website during the test period. At the end of the test period
they wanted to know whether they should keep the design of the old website or instead move to the
new website design.

Day old New Day Old New
website  website website  website
1 15 15 21 76 95
2 18 17 22 72 91
3 26 24 23 68 89
4 39 37 24 63 85
5 61 59 25 60 82
6 84 a3 26 54 80
7 96 99 27 51 76
8 104 112 28 48 74
9 110 126 29 45 72
10 113 130 30 41 68
11 111 128 31 39 62
12 108 125 32 37 61
13 103 119 33 35 57
14 99 116 34 31 55
15 98 113 35 76 103
16 94 110 36 29 52
17 89 106 37 26 48
18 86 104 38 22 44
19 81 101 39 19 43
20 80 99 40 16 41

Testable Hypotheses

There are a number of testable hypotheses that could be used in the analysis of this data.

Null hypothesis could be used in this case, as it is a statement regarding the differences that occur in
the data [1], in this case it could be that there are no differences in the data. While for most days
the new website showed a spike in sales opposed to the old website, on the first six days it showed a
slight decrease in sales leaving some doubt as to whether the new website design was solely
responsible for the spike in sales.




But the Alternate hypothesis, which seeks to disprove a null hypothesis by discovering the opposite,
that there is a relationship between the differences in data, would be easier to prove because the
data differences in the new website design show a form of relationship. Using both of these
hypotheses will allow for analysis of the differences in data between the two, and whether or not
there are any or none at all.

A logical hypothesis could also be used, which would require proposing an explanation with limited
evidence. However this type of hypothesis will generally turn into an empirical hypothesis which
requires putting the theories and guesswork to the test, so it may not be suitable for the type of
data provided nor would it likely provide clear answers to the company’s question.

Type of test

A T-test could be used to test the data, as there are the same amount of data points between the old
website and new website data sets it could make this hypothesis test viable. It would best determine
if the differences between the two sets of data are significantly different or different due to random
chance.

Another test that could be used for analysis of the data is the Mood’s Median test [2], which is a
nonparametric hypothesis test that compares the median of two independent samples However,
this test works under two conditions: that the variable is continuous or precise, and that the
independent variables are precise with a minimum of two attributes. As the datais not so precise
with detail this test is unlikely to provide a meaningful result.

Analysis of Variance [3], also known as ANOVA, is a statistical hypothesis test that used to compare
data sets. It is similar to the t-test in that it compares means as well as the relative variance that
defines them both. This makes this test a good candidate for testing this type of data as there are
two of them. However, it must be stated that Analysis of Variance works better when there are
more than two data sets. This puts this test at a disadvantage because there are only two data sets
and therefore may not be as effective compared to the t-test.

Hypothesis Selection and Justification

Based on the hypotheses available, | have chosen the null and alternate hypotheses for the analysis
of the data. This is because the relationship between the two data sets are sometimes similar but
often different, so the null hypothesis would seek to prove that the is no difference between the
variables. If the null hypothesis proven wrong the alternate hypothesis that there is a relationship
between the variables will take its place.

Test Selection and Justification

| have selected the T-test as the hypothesis to use in this analysis. The reasons | have chosen this are
due to the data having the same amount of data points, as well as having similar data trends
between each other. Based on the tests researched, the t-test is most likely to produce a concrete
and significant result from the data analysis. It is because of this | have determined that the T-test
would be the best hypothesis to use for this analysis.

Hypothesis Test

The null hypothesis is that the new website design has not generated more sales than the old
website design, and that any difference in sales between the data sets is due to chance. Essentially
that the two website designs generated the same amount of sales. The hypothesis is that thereis a




clear difference between the old website and the new website in terms of sales. This hypothesis test
operates under the assumption that the null hypothesis is true [4].

With our null hypothesis declared we can execute the t-test and discover whether our null
hypothesis is right or not and therefore whether our hypothesis is right or not, or more importantly
if there is a clear decision that favours both of the data sets or not. [5]

First, we gathered the initial data together on Excel and arranged them in a more logical manner, so
as to better compare the data points for our test. After that, we compared the two sets separately to
check that the data is normally distributed, or at least symmetric. The tables are shown below:
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Based on the charts used we can confirm that while the data is not symmetrical, instead skewing
more to the left at its peak, it is sufficiently distributed to allow for use of a t-test for the data. We
ran the two sets of data in Excel using the Data Analysis toolkit, which allowed us to calculate the
means, variances, df, t Stat and one tail and two tails of the test. This was used because this method
provides more data that is not found in the standard method. After putting the data sets through the
toolkit, this was the result:

t-Test: Two-Sample Assuming Equal Variances

old New
Website | Website
(Variable | (Variable

1) 2)
Mean 63.075 80.025
Variance 988.4301 | 1022.999
Observations 40 40
Pooled Variance 1005.715
Hypothesized Mean Difference 0

df 78




t Stat -2.39027
P(T<=t) one-tail 0.009624
t Critical one-tail 1.664625
P(T<=t) two-tail 0.019248
t Critical two-tail 1.990847

According to our test, it shows a big difference between the means of the two variables. But this in
of itself does not prove that there is a significant difference in the data, so we must analyse the t-stat
and its relationship with the t Critical two-tail. With the t-test, if the t-stat is less than the - t Criticial
two-tail or the t-stat is more than the t Critical two tail, we reject our null hypothesis. As the t-stat
here demonstrates that it is less then our - t Critical two-tail (-1.990 < -2.390 < 1.990), we are able to
reject our null hypothesis that there are no significant differences in sales between the old website
design and the new website design. The observed difference between the means are convincing
enough to consitute a significant difference. Therefore it is clear to develop an alternative

hypothesis which states that there is a signficant and meaningful difference in the number of sales
between the old and new website designs.

Box Plot
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After conducting the analysis we produced a box plot, in order to better understand the values and
differences in the two sets of data in a more visual manner. Based on the following box plot, we are
able to say that the new website design has generated bigger numbers than the old website design,
with the t-test to confirm our assertion that there is a meaningful difference between the two.

Outliers

There was an interesting outlier within both of the data sets, and that was what happened with the
data on day 35. Day 35 saw an abnormal spike in sales as the data in both sets started to show a
trend of decline, while this outlier is glaring in both data sets it is entirely possible that such spikes
similar to it could occur in another test sample given the context in which the data was generated.

Other Factors Affecting Results




The other factor that has potentially affected these results is the 15% discount the company offered
when gathering the data, this was done so as to attract more people for the experiment. This
resulted in a boost in sales for both website designs and therefore may not be wholly representative
of sales in general. However what this factor does show is that under the discount, and backed by
the findings in our initial test, that more sales were generated under the new website design than
the old.

Conclusion

In conclusion, based on the hypothesis test we have used and the subsequent analysis of that test,
we have rejected the null hypothesis that there is no meaningful difference in between the old
website and the new. The t-test demonstrated the observed difference in the means of the two data
sets, as well as the t-stat being less than the t-critical two tail, which meant that there was a
significant difference favouring the new website design.

The box plot that followed after the analysis reinforced our alternative hypothesis in a visual way,
showing a similar difference in overall data values. However it must be noted that the 15% discount
could have potentially changed the outcome of both data sets, and may not be fully representative
of the data than if there was not a discount. Saying that, it could be possible to surmise that even
without a discount the data provided would have still had a significant difference albeit slightly
reduced. In fact we are able to declare that the new website design has generated more sales than
the old and that the company should move to the new website design if they would like to see the
continued growth in sales.

The analysis demonstrated that the t-test was a suitable and effective method to test our
hypotheses in regards to the data, as it was able to produce results that allowed us to come to some
interesting findings regarding the trends of the data and allowed us to disprove our null hypothesis
and reinforce our hypothesis.
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GRADEMARK REPORT

FINAL GRADE
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GENERAL COMMENTS
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Student FEEDBACK FORM

This section details the extent to which the assessment
criteria are demonstrated by you, which in turn
determines your mark. The marks available for each
category of skill are shown. Lecturers will use the space
provided to comment on the achievement of the
task(s), including those areas in which you have
performed well and areas that would benefit from
development/improvement.

. Marks Marks
Generic Assessment .
. available
Criteria
awarded

1. Engagement with
Literature Skills 0

0 0
2. Knowledge and
Understanding Skills 0

0 0
3. Cognitive and
Intellectual Skills 0




Descriptions of the dataset.

You have given a good
written description of the
data, but you could have
included the data descriptive
analysis from Excel. You
have included, to draw some
initial conclusions, mean,
median, standard deviation.
This shows how you
developed the hypothesis.

You have also used some
other visualisation of the data
to support your text. Box and
whisper for example.

Development of appropriate
hypotheses for the analysis.

You have included a good
statement about the null
hypothesis.

You have shown a good
evaluation of the underlying
concepts and principles and
that you can interpret
qualitative and quantitative
data, with minor errors.

An emerging ability to use
evidence to support the
argument.

Mostly valid arguments and
logical judgements.

10

10

6.5




Selection (and justification)
of appropriate techniques to
perform the analysis.

You have selected and
justified testing methods to
perform the analysis. You
should mention that the tests
become — more ‘stringent’,
by altering the level of
significance. (Alpha)

Consideration of outliers and
other factors.

You have considered the
outliers and how they may
have occurred. However,
you did not attempt to show
if removing the outliers gave
a significant difference
between the means?

15

10

4.5

4. Practical Application
Skills




Application of selected
analysis techniques.

You have performed some of
the selected tests (T-Test
two tailed) accurately, but not
considered the different
alpha levels. You should
explain what the alpha levels
actually signify. In all there
should have been 3 tests
each for the data and another
3 when the outlier is
removed. At the alpha levels
0.1,0.05, 0.01 (10%,5%
and 1%)

Interpretation of the results of
the analyses.

You have interpreted your T-
test results correctly.

However, you needed to
also perfor the tests with the
different alpha levels. This
would have given you more
data with wich to make your
final conclusion. Although
you did not test the sample
with the outlier removed and
did not indicate the alpha
level used.

20

15

10




Presentation of the results in
both textural and, where
appropriate, diagrammatical
form.

You have included some
good description of the
figures and have supported
your text with appropriate
visualisations, to show the
means etc —box and whisper
for example.

10

5. Transferable Skills for
Life and Professional
Practice

Presentation of the paper in
an appropriate professional
format. Correct use of
technical English. Suitable
labelling and referencing
strategies.

You have demonstrated that
you can communicate the
results of your study/work
very well. You include some
structured and coherent
arguments.

Overall the report was well
structured. To improve, you
should give more
consideration to the labelling
of visualisations and
referencing them — Figure 1
for example

10

54




Assessment Mark (Assessment marks are subject t
ratification at the Exam Board. These comments anc
are to give feedback on module work and are for guic
only until they are >

PAGE 1

PAGE 2

QM Good

Good

QM Good

Good

@ Comment1

The test is to see if there is a significant difference between the means. Not if one sold more than
the other, simply, are they, on average, the same or different.

PAGE 3
QM Label

Please label your figures and use this label as a reference in your text. e.g. Figure 1
QM Label

Please label your figures and use this label as a reference in your text. e.g. Figure 1

@ Comment2

should it be Unequal variences?

QM Label

Please label your figures and use this label as a reference in your text. e.g. Figure 1

PAGE 4

PAGE 5

QM Good
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