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My task in this assignment is to analyze the sales data of a retail company that operates multiple stores across various locations. The stores are in both rural and urban areas, have different product categories and have different customer ratings. I will be gathering information from the stores such as the mean, median and mode as well as the variance and standard deviation amongst other methods of measure and I will produce descriptive analyses of each of my findings. 	Comment by Frances Frizell: You should write in the third person.
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[bookmark: _Toc157428712]Mean, median and mode for the daily sales of each store
[image: ][image: ][image: ]Figure 1: Mean, median and mode for the daily sales of each store
The mean has provided the average value for each set of daily sales in each table. To calculate the mean, I used this equation:
 [image: ] 
Where:
·  Xi  represents each individual value in the data set.
· N is the total number of values in the dataset.
The mean value considers every value in the dataset, giving it a more reliable and comprehensive overview. However, this means it is sensitive to outliers and extreme values making it not very robust in the presence of these. Next, I calculated the median, unlike the mean, it is unaffected by outliers, making it more robust and appropriate for skewed results. It is, however, less precise as it does not take all data values into consideration. Lastly, I calculated the mode, the last measure of central tendency. The mode was not very meaningful in these datasets as it is better suited to categorial data or data with distinct peaks [1]. Furthermore, only the data for store 1 produced a mode as none of the other datasets had repeated values making the mode in this analysis irrelevant. 
From these results, I deduced that urban stores have a higher rate of daily sales compared to rural locations, this is best shown between stores 3 and 5. Store 3 (rural) has a mean daily sales value of 13 whereas store 5 (urban) has a mean of 23.8. This is likely because there is a larger population of people surrounding an urban store compared to a rural store resulting in an increased demand for products. 
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	Formula
	1
	2
	3
	4
	5

	quartile.inc
	22.5
	18
	15.5
	17.5
	27.25

	Var.s
	30.24
	17.00
	14.00
	38.81
	21.77

	stdev.s
	5.50
	4.12
	3.74
	6.23
	4.67

	range
	16
	10
	10
	17
	12
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Figure 2: The range, variance, and standard deviation for each store	Comment by Frances Frizell: I had slightly different values - did you use the Excel formulas?

The range is a quick and straightforward way to get a sense of the spread or extent of the data [2]. I gathered from the data above that stores 1 and 4 have a greater range than the rest of the stores, this therefore suggests that they have a more varied sales distribution. Stores 2, 3 and 4 have a lower range showing that their data points do not vary far from the mean and have a less varied sales distribution. 
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· σ2   is the variance
· n is the number of data points
· Xi   is each individual data point
· µ is the mean of the data set
Using the formula above, I calculated the variance of the data and then found the square root of that to find the standard deviation. Like the range, stores 1 and 4 have a much greater variance and standard deviation and stores 2, 3 and 5 are lower. These methods both also indicate the same levels of sales distribution for the stores as the range. 
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Figure 3: A box and whisker plot of each store showing the daily sales (Thousands of pounds)	Comment by Frances Frizell: Your box and Whisker plots should show the figures on the chart,
To identify any outliers, I created box and whisker plots of each store and then calculated the upper and lower bounds of each dataset. I concluded there were no potential outliers as there were no data points in any data set that were higher than the upper bounds or lower than the lower bounds. 
Outliers can skew the statistical measures of central tendency, such as the mean and median, leading to biased estimates [3]. For example, if there was a large outlier in store 3 this could potentially make the daily sales more than store 5 which would be incorrect and bad business decisions could be made which negatively affects the company. 
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[bookmark: _Toc157428716]The 75th percentile of the daily sales for each store and how this measure represents the sales performance at the upper quartile and its significance in assessing store performance
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Figure 4: The 75th percentile of daily sales for each store	Comment by Frances Frizell: You have calculate the position, however the value of sales at that position(store 1) lies between 20 and 25

=Qaurtile.inc(range, 3)  calculates the value at Q3  rather than the position.
To calculate the 75th percentile of the daily sales for each store I first found the index using:
[image: ]
I next counted the values in the data set until I reached the index value, that value then corresponded to the 75th percentile [4].
The 75th percentile is the value that shows what 75% of the daily sales data falls under. It is significant in assessing store performance as it is much less sensitive to outliers compared to the mean. Finding the 75th percentile for each store is a great way to compare performance and make improvements to the lower performing stores based on the attributes of the higher performing stores [5].
[bookmark: _Toc157428717]The store(s) that perform better than the 75th percentile in each product category

[image: ]In the electronic category, as shown by the table above, both stores perform better than the 75th percentile. Store 1 performs better than the 75th percentile on two more occasions than store 4 and both to a greater degree. This could be due to store 1 being in an urban area and having a higher customer rating. 

[image: ]The table above shows that in the home goods category, Store 5’s lowest daily sales value is equal to store 3’s highest. Store 5 therefore is the only store in this product category that performs better than the 75th percentile of 25. This too is likely due to the higher rating and urban location of store 5. 	Comment by Frances Frizell: I calculated this value to be 22.75 - using =QUARTILE.INC
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Figures 5, 6, and 7 above: The 75th percentile of daily sales in each product category
Store 2 is the only store that has an apparel product category and therefore is going to have performed better than the 75th percentile at some point in time.
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A sales strategy is a structured plan that outlines the actions, decisions, and goals necessary for a sales team to position a product or service and acquire new customers [6]. 
From all the findings of the 75th percentile on each individual store I have found that home goods are the best performing product category in an urban location whereas apparel has the lowest performance. In a rural area, although it is close, home goods are also the best performing. The company should therefore sell more home goods in urban locations to increase their daily sales. Improving the customer rating of the lower performing stores would also be beneficial to add to the sales strategy. This is because it can be seen from the 75th percentiles of the product categories that the stores with a higher customer rating have an increased level of daily sales. A final and more significant thing to consider adding to the sales strategy would be to change the product category of store 2 from apparel to electronics or home goods as it only has a slightly higher 75th percentile in an urban location then electronics and home goods have in a rural location. 
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[bookmark: _Toc157428720]The correlation coefficient between the average customer ratings and the daily sales for each store.
[image: ]Figure 8: Pearson’s correlation coefficient calculation for the average customer ratings and daily sales for each store

[bookmark: _Toc157428721]Interpreting the correlation coefficient values and discussing the strength and direction of the relationship
The coefficient value shows the strength and direction of a linear relationship between two variables with values between 0 and 1 showing a positive correlation and values between 0 and -1 showing a negative correlation [7]. The correlation coefficient value between the average customer ratings and the daily sales for each store is 0.7379 and is therefore a strong (but not perfect) positive correlation. Figure 11 in section 5 shows a graphical representation of the X and Y value. Like the coefficient value, the graph shows a positive correlation with no significant fluctuations of data. 
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As can be seen in figure 11, stores 1 and 5 have a considerably higher daily sales average than stores 2, 3, and 4. These two stores are both in urban areas, and both have a high customer rating. Store 2 is also in an urban area however its product category is apparel which may be the cause of its lower customer rating and daily sales. Stores 3 and 4 have home goods and electronics as their product category respectively, but both stores are in rural areas which is the limiting factor for the daily sales and customer rating. To improve customer rating and sales performance, the apparel product category should be removed, and all stores should be in urban areas.	Comment by Frances Frizell: This is quite a drastic recommendation!  Have you shown that the apparel store is underperforming?   Is their a negative correlation?
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[bookmark: _Toc157428724]The null and alternative hypotheses for the t-test
The Null hypothesis (H0): There is no significant difference between the sales performance of stores located in urban areas compared to the sales performance of stores located in rural areas. This can be symbolized as H0: μurban = μrural. 
The alternative hypothesis (H1): There is a significant difference between the sales performance of stores located in urban areas compared to the sales performance of stores located in rural areas. This can be symbolized as H1: μurban ≠ μrural.
If the t value is less than alpha (0.5), the null hypothesis will be rejected.

[bookmark: _Toc157428725]Evaluating the significance of the difference in daily sales between urban and rural stores and interpreting the results
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Figure 9: Results of the t-test for the difference in daily sales between rural and urban stores
The P(T<=t) two-tail value is less than alpha, and the null hypothesis can therefore be rejected. There is therefore a significant difference in the sales performance of stores located in urban areas than rural areas. Degrees of freedom are the maximum number of logically independent values, which may vary in a data sample. Degrees of freedom are calculated by subtracting one from the number of items within the data sample [8]. A higher value for the degree of freedom means that there is more confidence behind rejecting the null hypothesis.	Comment by Frances Frizell: There are 31 observations!
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[bookmark: _Int_09aipnbV]These findings show that the company is achieving a lower potential daily sales value in its stores located in rural areas. A potential action for this issue would be to relocate stores 3 and 4 (located in rural areas) into an urban area. This would increase the daily sales due to an increased number of customers and potentially a higher customer rating. Another, more long-term action would be to only open stores in urban areas in the future as the stores in rural location still attract customers. 	Comment by Frances Frizell: Why?  Perhaps adding electronics and homeware would increase the sales in the rural stores.
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Figure 10: The distribution of product categories across different store locations
Home goods and electronics have a store in both an urban and rural location whereas apparel only has a store in an urban location. 

[bookmark: _Toc157428729]A scatter plot for average customer ratings and daily sales. 
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Figure 11: The relationship between the average customer ratings and the sales performance of its stores	Comment by Frances Frizell: You should identify which store is which on the scatter plot.

[bookmark: _Toc157428730]Conclusion	Comment by Frances Frizell: Your conclusion should conclude how the statistical analysis, both descriptive and inferential have drawn you to your conclusions.

From the analysis I have conducted on this companies’ sales performance, it can be concluded that it has the greatest income from stores in urban areas compared to rural. The only acceptation being the apparel category which is in an urban location but does not perform well. For this company to improve its sales performance it needs to relocate or build its stores in urban locations with electronic or home goods product categories.
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