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[bookmark: _Toc157437679]Introduction 

This report will be an analysis of 5 different stores looking at their daily sales, customer ratings and their locations.  Multiple statistical methods will be used on the data to provide better insights for the store managers to improve their sales and make better decisions.  Throughout the report recommendations will be made of how to improve going forward and statistics to show how each store compares to each other.

[bookmark: _Toc157437680]Data Set
Below is the data set for the report with a sorted version, making it easier to look at and interpret.  Multiple times in the report store 1 or 4 for example will be mentioned.  Below is what store they refer to. 	Comment by Frances Frizell: Figure 1 shows the dataset….
Store 1 – Urban electronics store
Store 2 – Urban apparel store
Store 3 – Rural home goods store
Store 4 – Rural electronics store
Store 5 – Urban Home goods store
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Figure 1                                                                                                                                  
[bookmark: _Toc157437681]Store Comparison 

[bookmark: _Toc157437682]Central tendency for daily sales
Store 5 had the highest mean value of 24.833 and median value of 23.5, this suggests that on average they have the most daily sales compared to other stores and they consistently have high daily sales.  There was no mode for store 5 as no two values were the same. Store 1 also had a high mean value of 19.81 and median of 20, suggesting the same as store 5, just lower values.  Store 1 had a mode of 20, suggesting the daily sales are commonly high.  Store 2 had the same mean and median value of 15 and had no mode because no two values were the same.  The average sales are lower compared to stores 1 and 5 but still good.  Stores 3 and 4 had the lowest mean and median values of the data set.  Store 3 had a mean and median value of 13.  Store 4 had a mean value of 13.14 and a median value of 12.  This shows that on average stores 3 and 4 have lower daily sales compared to the other ones.  They both did not have a mode value as no 2 numbers were the same.  

[bookmark: _Toc157437683]Variability
The range of each of the stores varies quite a lot with only 2 of them having exactly the same value, these are stores 2 and 3 with a range of 10.  These 2 stores also have a low variance value with store 2 having 13.6 and store 3 having 11.66.  As its low variance, it shows the expected result is very similar to the actual one, they are both within 1.5 of the mean.  It also shows that the daily sales for both a fairly consistent.  The standard deviation for both are low with 3.69 for store 2 and 3.42 for store 3 (rounded up), being the two lowest out of the data set. This means that the spread of data is low and they are fairly clustered to the mean value. Store 4 has the highest range for daily sales with 17 suggesting they have very high and very low peaks, making them not very consistent with their sales.  Some days they could sell 22 thousand whereas other weeks it could be 5.  Store 4 also has the highest Variance value of 33.275 and highest standard deviation value of 5.7676.  This suggests that they have very inconsistent daily sales as the spread of data is high and a lot of values are far away from the mean value and the others.  Store 1 is very similar to store 4, where they have a high range of 16, variance of 25.9 and standard deviation of 5.1. suggesting they are not very consistent with sales and a lot of the data is spread out a lot.  Store 5 has a range value of 12, they also have the highest daily sales value of 30 thousand.  This shows they are the most successful store as they have a low range and good daily sale numbers.  Compared to other stores, they have a fairly low variance value of 18.1 and a standard deviation value of 4.26. suggesting the data is spread a bit from the mean but not too much, showing they are quite consistent with their sales and doesn't have too much variance.  




[bookmark: _Toc157437684]Outliers
C) If there were any daily sales that were over the max value or under the min value, these would be outliers.  For all the stores there were no outliers.   Because there were no outliers for any stores there was no impact on the dataset.  However, if there were outliers, it would have an impact on the overall analysis and decision making.  Because some statistics would be inflated massively, they would be much higher or lower than it should be, potentially making everything look much better or worse than it is.
[bookmark: _Toc157437685]Data set sorted with statistics 
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Figure 2











[bookmark: _Toc157437686]Performance based on product categories

[bookmark: _Toc157437687]75th Percentile
If the 75th Percentile number is low, then it shows straight away that the sales performance for that time frame has been poor.  This is the same as if the number is high, then it shows the sales have been good.  However, this is the likely case, not every time.  Sometimes the 75th percentile could be a good number for sales, but the numbers below are not, making it a bad performance for that store.  The 75th percentile is the 3 quarters value giving a very good insight into how the store is performing, it will also not be affected much or even at all by outliers given you a fairly accurate result.  
[bookmark: _Toc157437688]Best performing store in each category
For the electronics category there were 2 stores, stores 1 and 4.  The 75th percentile was 20 thousand daily sales, store 4 performed over it once with 22 thousand whereas store 1 performed better twice with 25 and 28 thousand daily sales.  From that data, store 1 performs better than store 4 as they have higher sales over the 75th percentile.  For the Home goods category, there were 2 stores, stores 3 and 5.  The 75th percentile was 22.75, only store 5 performed better than the 75th percentile, they did this 3 times with daily sales of 25, 28 and 30 thousand.  The highest daily sales store 3 reached was 18, nowhere near the 75th percentile, store 3’s highest daily sales was store 5’s lowest.  Store 5 clearly performs much better than store 3.  There is only one store for apparel, which is store 2, this is the best performing store as it’s the only one and has nothing to be compared to.  	Comment by Frances Frizell: The 75th percentile is at the 20th position in the data.  Using =QUARTILE.INC(range,q3) will give you the value of sales at that position.  In this case (store 1) that is 27.25
[bookmark: _Toc157437689]Implications
C) One of the implications from the data is that urban stores perform much better than rural ones, as for both electronics and home goods, stores that were urban performed much better than the 75th percentile compared to rural ones.  For example, with home goods, store 3’s (rural) highest daily sales are 18, which is store 5’s (urban) lowest daily sale.  A reason for this is because urban stores will have much more customers than the rural stores, allowing them to have much more daily sales.  Urban areas typically have a lot more people living there than rural ones.  Another implication from the findings is store 3 is massively underperforming.  For the electronics product category, both stores had similar sales but store 1 had slightly better daily sales.  With the home goods product category, it was not close at all.  This could be because store 3 is massively underperforming or store 5 is overperforming.  Store 3 is underperforming as they have the lowest daily sales out of all 5 stores with a mean value of only 13.  A manager will need to take a look at store 3 and try to help them perform better.  Or they could be performing so badly that they may need to think about closing the store if they are not making much profit.  	Comment by Frances Frizell: There is insufficient data for this - you simply have sales data - no information about costs etc to calculate profit or loss.	Comment by Frances Frizell: You do have sufficient data to determine whether the stores are making a profit or loss.

You also do not have any data on the number of people visiting the stores!
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Figure 3                                                                          Figure 4
[bookmark: _Toc157437690]Inferential statistics 

[bookmark: _Toc157437691]Correlation coefficient
The correlation coefficient Value was 0.83376574.  As r=+0.6, this shows that it’s a positive correlation and that the strength in the relationship is strong.  As it’s positive, this means that when one of the values changes, in this case the average sales, the other value also changes, which is the average customer rating.   From the correlation graph it suggests that the higher the average customer ratings are the more sales that store gets.  As Store 5 has the highest average customer rating with 4.5 and the highest sales average with 23.83.  This is similar to the lowest, store 4 has the lowest average customer rating with 3.6 and the 2nd lowest average sales with 13.14.  stores 1 and 2 are in the expected positions.  But there is a odd one with store 3, they are massively underperforming as they have the lowest daily average sales, but they have a 4.1 customer rating which places them with the 3rd highest rating.	Comment by Frances Frizell: My calculation was r= 0.737867	Comment by Frances Frizell: Try to use professional language.  Is the store underperforming?  It isn’t doing as well as the others, but there may be other factors influencing this.  There is no evidence that the store is making a loss - you do not have sufficient data to show that.
[bookmark: _Toc157437692]Recommendations 
From the findings from these inferential statistics, it shows that store 3 is underperforming in sales but the customer ratings are good.  This suggests that their service is good, but they are potentially not bringing in enough customers.  This could be because of the store, or the area could be small so it’s not possible to bring in many more customers.  The Store should try and bring in more customers as this seems to be the issue, this could be done by selling different products, investing a bit in advertising[image: ] etc.  Store 4 also has very low daily average sales with 13.1 thousand only 0.1 higher than store 3.  However, unlike store 3, store 4 has the lowest customer rating with a value of 3.6.  This suggests that the reason for their poor sales is because their customer service is poor and the customers aren't happy.  To improve this, store 4 should be a lot more customer oriented as this would lead them to increased sales Judging by the other stores.  This is also very similar for store 2, they have 15 thousand daily average sales and an average customer rating of 3.8, they need to also be more customer orientated. 
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Figure 5

[bookmark: _Toc157437693]Urban compared to Rural sales

[bookmark: _Toc157437694]Hypotheses
The data set shows the daily sales of stores and their average customer ratings, some stores are urban and others are rural.  They have been separated into two data sets and a T-test has been performed to show the differences.
Null Hypothesis – There is no difference in sales between urban and rural stores, the store being in an urban area does not increase daily sales.  The means of both rural and urban stores are the same and the location does not matter. [image: ]

Alternative hypothesis – There is a difference in sales between urban and rural stores, the mean value is different and the location does matter. [image: ]
[bookmark: _Toc157437695]T-Test
[image: ][image: ]
Figure 6
[image: ][image: ]The P value for the T-test is 0.001872, because the value is below 0.05 or 5%, this means the null hypothesis will be rejected and the alternative hypothesis is correct.  As the probability of the null hypothesis being correct is less than 5%, for the data it’s 0.1872% which is very low.  The P value shows that Urban stores have a much higher daily average sales compared to rural ones, meaning the location does actually matter. More stores should try to be located in urban areas to increase sales and make more profit.   The mean average for urban store sales was 19.77 whereas rural store sales was only 13.07692.  Showing a big difference in sales and how much more sales urban store does.  The T-stat is a large value of 3.433767. This suggests that there is a big difference between the two sets of data, showing again that the alternative hypothesis is correct.  The degree of freedom has a value of 28, this is worked out by calculating the sample size – n (number of restrictions).  To get a more accurate t-test, you would increase your sample size.  However, from the t-test it is clear that urban stores have more sales than rural ones, increasing the sample size would only prove that more.  With an increased sample size, the degree of freedom would increase making the t-test more reliable. The t-test had a value of 28 for the degree of freedom, suggesting the t-test is fairly accurate.
[bookmark: _Toc157437696]Implications
C) The implications that can be found from the t-test are that more rural stores should try to relocate into a more urban area to increase the number of daily sales they get.  This is because Urban areas typically have more people living there, increasing the amount of customers meaning more sales. Another implication is that urban stores have better customer service and customers prefer them more than rural stores.  The average (mean value) customer rating for urban stores is 4.18 whereas rural stores have an average (mean value) of 3.83.  If rural stores tried to increase the average customer rating, they could see an increase in daily sales.  They could do this by gaining feedback from customers and try to be a lot more customer oriented. 


[bookmark: _Toc157437697]Stacked bar chart analysis
From the chart, it is clear there are more urban stores than rural ones and Urban stores have a higher daily sales average.
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Figure 7

[bookmark: _Toc157437698]Scatter Plot
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Figure 8
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