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An online retail company have decided to make changes to their website but were not sure whether they would generate more sales through it. In this case they decided to keep both up and running in order to see which website would be more efficient in terms of sales. They recorded how many sales were made in a 40-day trial period, which is shown below in the table below: -

[image: ]

The company did encourage buyers using 15% off everything to persuade them to buy which helped with bumping the numbers up for the test. The company have run this trial period which is also known as the A/B testing, and at the end of this trial they want to know whether to keep the old website or move to the new one.
Looking at this data set, you can see a pattern emerge going through the days, you can clearly see the numbers raise high as they come to day 7-12 which is what you will call the “peak”, and then after that they go back down.
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The first step was to rearrange the data to make it look more neat and easier to read, then the next step was to find out what the mean median, mode and standard deviation of the data is. this will be discussed next, what it is and how it represents the company 
 Mean gives you the average of the data and in this case the average for the old website would be 63, and the average for the new website would be 80.

Median gives you the middle number of the data, in this case it is 62 for the old website, and 82.5 for the new one. The reason why this is helpful to know is because the median will give you the dead centre which is helpful for companies to understand.

Mode will give you the number which is reoccurring the most in the data set. The mode for the old website is 26 which is really low meaning they are not making many sales, and the mode for the new website is 99 which is really high meaning they are making a lot more sales. Thus, stands out that the new company is making a lot more.

Finally, the standard deviation, is statistics based and will measure the amount of variation/desperation of the data, in which is 31.43 is of the old website and 31.98 is of the new.



[bookmark: _Toc39682502]Graphs 1 & 2
[image: ]
For Graph 1, it was obvious to go for a popular design which is known as the “Column Graph”. The reason being is because this graph gives a distinctive look and shows clearly what the outcome of this data is. Also, another reason why is because it makes the numbers obvious, to the far right you can see how many sales there have been made, and what day is represented to how many sales have been conducted 

[image: ]
For Graph 2, went for another popular design which is the “Line Chart”. The reason for making this decision is clearly shown to the right. The Line chart is a great design because it displays the data well and gives the users a clear understanding of what is going on. Again, the Line Chart displays the numbers well showing how much sales are made links well with having the lines going through making it easier. and what sales are done on each day shown below.

[image: ]From looking at these two graphs it gives one clear understanding. From Day 1 to Day 6 the old website takes front runner because it leads in sales, but from Day 7 all the way to Day 40 the new website takes the lead in sales and becomes the better alternative. But that isn’t the only obvious thing that you can see in these graphs. If you look at Day-10, you will notice that is the peak of the sales, but also as the sales gradually go down the new website starts to develop a bigger gap on sales from the old website, starting at 17 and grows bigger and bigger, ending at Day-40 where the recorded sales stand at Old website-16 and new website-41,meaning the new website had 24 more sales than the old. Which means the newer website was making more sales for 34 days through the 40-Day period. Which makes the new website a better solution for the company to use. But also, if you can notice after Day-10 the sales tend to take a drop, gradually dropping down through the last 30 days, it is possible that this retail store is a seasonal shop and it may be going out of season which would explain the drop in number of sales.
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Graph 3 represents the total sales over the 40-day period. The Pie Chart was chosen for this, reason being is because it suits it best because it gives a clear look of the data and shows it off best. 





The purpose for this graph is to show how many sales were made all together by each website. As you can clearly see the new website has made more sales over the 40-Day period as to oppose the old website did not. But also shows to the company that’s the new website is the one to go with because of the upscale it has with the targeted audience. The company did promote a discount during this 40-day trial period which may have reflected for these sales.
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With hypothesis this is conducted to see if the data set is null or alternate meaning is there a difference between the old and the new, thus can only be proven using the null and alternate hypothesis. The Alternate Hypothesis will be conducted to prove there is a difference between the old website and the new, and then the null will do the opposite, it would be conducted to prove there is no difference between the two websites trying to disprove the other.


[bookmark: _Toc39682505]Significance Level – 0.10, 0.05 and 0.01

[image: Probability plot that shows the critical regions for a significance level of 0.01]The reason why people use Significance level is because it is used to prove if the data is right or wrong. It uses the probability of the hypothesis for example a 0.05 significance really is 5% probability. 5% will be used in which it will be compared to the probability to the significance level. If it is less, then it is significant, but if it is more then that means it is the opposite.  
This was done conducting a T-test on the data provided from the retail company over the 40-day trial period.
The reason why people use T-Test’s is because it determines if there is a significant between to data sets 

[image: ]This is my T test which was conducted in excel using the T-Test formula, as you can see the first test I ran using the data which was provided and used the 1 tail type and used the repeated measure design. 
The second T-Test conduced used the same data and used the 1 tail type, but for the end I used the equal variance type. Both T-tests came out as Significant, as you can see, they were both below 0.05 which was expected.

Because both tests come out as significant, that means that there is a difference between the data set. Which makes the Hypothesis an Alternate meaning that there is a difference between the old website and the new. Ultimately this decides that the data is Alternate, and Null is wrong.
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Outliers is something which sticks out of the data, something which is not normal and becomes obvious to the eye which clearly does not belong there, in this case is quite obvious which is day 35 there is significant rise in the drop which is not normal. The reason why this is an outlier is because it is disturbing the fall where in normal cases the path would drop gradually not disturbed, which means is this is an error within the data or did the sales really increase that much in one day?

[image: ]The next question is would the graphs look any different without the Outlier? 
Truth be told it doesn’t affect the pie chart at all, because it looks the same.
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But the same could not be said about the Line chart, as you can see with the outlier removed the Line chart looks perfect, no disturbance in the fall and everything looks normal as it should. 
Another outlier would be, why is there a drop to being with? One assumption would be the 15% discount the retail store began with, the people started to see the discount isn’t that great and customers stopped buying.

[bookmark: _Toc39682507]Other Factors 

Is something you take into consideration when dealing with data representations, there are many different factors which can be considered for this. For example, in the line chart you notice that the old website does better in the first 6 days, why is that? The answer is it could be many different things, for example the customers could be used to the old website and are happy with it, they may have re occurring customers which come back to shop some more. Why don’t they use the newer website, again they could be happy with the old website and think there is nothing wrong with shopping with it.
Then from day 7 to 40 the new website take the lead for sales making more than the old website, the factors to consider this is the customer may enjoy using the new website because its up to date with software, they may thing it has better security and could keep their personal information safe. 
Next to discuss is the fall, after day 10 of the 40 day period the sales started to drop, the reason for this could be many things such as competitors, the competition could have copied them and start a discount, some customers would be drawn to them as well resulting in losing sales, another factors would be maybe a pandemic broke out forcing everyone in lockdown that would have a drastic turn on sales, or a more realistic factor would be income, as people go through the month families would watch their spending, trying to save more than spend because they may bills to pay for slowly drawing the sales down because of realisation. Or the only other realistic assumption is the retail company is a seasonal shop for example they sell ski or snowboarding equipment, and people will only shop during the winter when its in season or before hand getting ahead, but when the season passes then they are going out of season and people will not shop then because there is no point.
Lastly there is the spike in data for day 35, where the sales shot up drastically. The only alternative that comes to mind on what this could have been is where at the end of the month where everyone receives their income from work, either people get paid on the 25th of every month or on the last day, the assumption is people received their income and that’s when people tend to spend some money.
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