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[bookmark: _Toc157364941]Introduction
In this assignment I will be analyzing a company's sales performance in their different stores, I will be using multiple different methods to do this. My aim is to give the company a good understanding of their performance and to give the company opinions on what they should do. This will hopefully help the company help the company perform at a higher overall level. 	Comment by Frances Frizell: You should be writing in the third person!	Comment by Frances Frizell: Give insights to - not hopefully!	Comment by Frances Frizell: Repetition!
[bookmark: _Toc157364942]Question 1	Comment by Frances Frizell: This is meant to be a ‘professional’ document - not answers to questions in the assignment
To calculate the mean, median and mode for each store I had to separate each store into their individual tables:
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To calculate the mean I had to use the following formula:
[image: Sample Mean & Variance | Definition, Calculation & Examples - Video &  Lesson Transcript | Study.com]
Using a mean value to analyze data can be both positive and negative, this is because it gives you average data which can be very useful when comparing, however, a mean does not provide you with the full data set which can often give you the bigger picture, as anomalies can offset a mean value by either making it considerably smaller or larger. 
From looking at just the mean values for each store, you can clearly see that the urban stores perform better than the rural stores. This can again be seen when looking at the median for each of the stores, further highlighting the urban stores better performance. The modes for each store do not provide a lot of insight due to the fact that only one store has a mode. For the medians we can see that the urban stores have higher medians than the rural stores, this due to the urban stores having greater daily sales.	Comment by Frances Frizell: The mean median and mode only show central tendency - they are not used for comparison as each store will have different amount of customers, maybe different size, more or less products to sell - different products also. They can give a ‘picture’ for each individual store!	Comment by Frances Frizell: You have not explained what the mode or median is! Or why you would want to use them!
The greater difference between urban and rural stores is highlighted when looking at store 3 and store 5. Both of these stores’ product categories is home goods, with store 3 being rural and store 5 being urban.  From looking at the data we can see that store 5 significantly out performs store 3, with a mean of over £10,000 more than store 3. 
The range is a useful value when analyzing, as it can help you determine consistency due to it showing you the distance between the smallest and largest values. 
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From looking at the range for each store we can see that two of the stores, store 1 and store 4, have a large range. This tells us that both of these stores do not have any consistency in their daily sales, due to the vast range of their lowest and greatest daily sales, also showing that the stores may only perform well on certain days We can also see that store 2 and store 3 have low ranges, this shows that both stores have consistency in their daily sales, due to a lower gap between their greatest and lowest daily sales.  	Comment by Frances Frizell: You have not annotated your diagram or given it a label - 
The variance shows how far each number within the data set is from the mean, and every other number in the data set. The variance is measurement of the spread between numbers within a data set. [1]
Similar to the range, the variance shows us that store 1 and store 4 both have a large variance. Highlighting the spread between the numbers within their data sets, showing the inconsistencies within each store. We can also see that store 2 and store 3 also have low variances much like their ranges, further highlighting their consistencies within their daily sales.
The standard variation measures the dispersion of a data set relative to its mean; the standard deviation is also calculated as the square root of the variance. [2]
Much like both the range and variance, we can see that store 1 and store 4 both have the highest standard deviation, and store 2 and store 3 have the lowest standard deviation. Highlighting the inconsistencies in store 1 and store 4, and the consistencies in store 2 and store 3.
An outlier is a data point that stands out clearly from the overall pattern of the dataset. [3]
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[image: ] 	Comment by Frances Frizell: You have not given your box and whisker charts a label!  Figure 1 for example.

You should also include the values at the quartiles to show that 
An outlier is any value, which is
■ greater than the upper quartile + 1.5 x interquartile range
or
■ less than the lower quartile - 1.5 x interquartile range
As we can see, none of the data sets have an outlier. This suggests that the stores all have a good consistent level of daily sales, relative to their own datasets. If there was an outlier in any of these graphs it would show that a store has done something wrong and would need to change something to remove the outlier.
[bookmark: _Toc157364943]Question 2
The company wants to compare the sales performance of its stores based on different product categories. Use percentiles to answer the following questions:
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Both store 1 and store 4 are electronic stores. However, from looking at the 75th percentile of both stores we can see that store 1 is performing better. This is because the 75th percentile is higher than that of store 4’s. Also highlighting the sales performance at the upper quartile of store 1 being better than store 4’s.	Comment by Frances Frizell: This is very confusing to read - especially as you have not labelled your charts!
Both store 3 and store 5 are home goods stores. We can see that the 75th percentile in store 5 is far greater than that of store 3’s.  As well as the upper quartile range daily sales being greater.
Store 2 is the only store that sells apparel so it can not be compared to another store.
[image: ]
[bookmark: _Int_pD3H8fFO]This is a screenshot of the 75th percentile for the electronics stores. From looking at this we can see that store 1 has better performance than store 4 in the 75th percentile as it has more sets of data. However, both of the stores are performing at the 75th percentile and better than it.	Comment by Frances Frizell: This is incorrect - you assume that the reader knows what row represents which store and you should identify the Q1 and Q3

Also to make any reasonable conclusion - you should give the value of sales at the Q3 position!

You should use the formula =quartile.inc(range, quartile)  which would give you the value at the q3 position!
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This is a screenshot of the 75th percentile for the home goods stores. From this we can see that store 5 is the store performing higher than the 75th percentile whereas store 3 is not. 
[image: ]
This is a screenshot of the 75th percentile for the apparel store, however, as there is only one apparel store there is not a comparison to be made.  However, we can still see from this that the apparel store is not performing well at all.

These findings show that the urban stores are performing at a greater level than the rural stores. This will have some effects on the company's sales strategy, especially for the rural stores, due to the rural stores performing at a lower rate. The company may decide to either close or further advertise the rural stores. The apparel store will also likely receive the same treatment by either advertising/promoting it more or closing it. The company could also further promote their urban stores as they can see that they are performing better, by doing this the company might see a further increase in urban stores' performances, and therefore leading to a closure of the rural stores.

[bookmark: _Toc157364944]Question 3
[image: ]
This correlation coefficient value shows a strong positive correlation, we can see this by looking at the value we got from the equation. As the value is a positive number it means that the correlation is positive. It shows that the higher the customer rating of a store the greater that store's sales performance.	Comment by Frances Frizell: The correlation coefficient falls between -1 and +1

 being close to +1 shows a positive correlation!
One way to improve the customer ratings/experience would be to provide staff training on better service. Another way would be to ensure that the stores are clean and provide the customers with a pleasant shopping experience. This would likely improve the customer rating of the store and as a result the sales performance of that store, using what we can see from the result of the equation above.	Comment by Frances Frizell: It could, but why?
[bookmark: _Toc157364945]Question 4

The Null Hypothesis (H0): This hypothesis shows that there is no clear and significant difference in the sales performance between the urban stores and the rural stores. This can be shown in another way: H0 µUrban = µRural.
The Alternative Hypothesis (H1): This hypothesis shows that that there is a clear difference between the sales performance of the stores in urban areas and the stores in rural areas. This can also be shown as: H1 µUrban  µRural	Comment by Frances Frizell: Just a difference - that is all you have to do to reject the null hypothesis, that the areas are the same!
[image: ]
The t-stat is used to determine whether there is a significant difference between the means of two groups [4], in our scenario it shows that there is not a significant difference between the means of the urban and rural stores as the t-stat is 3.4. 
Degrees of freedom are the maximum number of logically independent values [5]. The degrees of freedom in our data set show the figure of 28. This shows that there is 28 different values within the calculation that have the freedom to vary. The degree of freedom can be used to ensure the statistical validity of our t-test. This is showing that we are estimating 28 different values to the mean. 
The p-value from our t-test is lower than the alpha, this means that we can reject the null hypothesis, as this shows that there is a significant difference in the sales performance between the urban and rural stores. However, this may not be the most fair data as there are more urban stores than rural stores.	Comment by Frances Frizell: This is irrelevant - that’s why we use the t-test to compare different data sets!
There are many implications that the company might face from these results. One being that there is a clear performance difference between the urban and rural stores, as seen from the p-value. One way to resolve this could be to further promote the rural stores or if they could close the rural stores completely, reducing their costs.	Comment by Frances Frizell: Really?  Are the rural stores making a loss?  If you give these recommendations, they must be based on the stats!
[bookmark: _Toc157364946]Question 5








Both Home goods and Electronics have stores in urban and rural locations. However, the Apparel product category only has a store in an urban location, this might suggest that the company sees this product category as a potential hinderance and may decide to close

  the store.

The scatter plot shows that there is a relativley strong pattern when it comes to the daily sales and customer rating. As the two stores with the highest average customer rating are performing the best when it comes to their daily sales. However, there is one exception to this, as the store with the lowest average customer rating is performing better than the 3rd and 4th best average customer ratings. However, those two stores are following the same pattern as the two stores with the highest average customer ratings.	Comment by Frances Frizell: This is muddled and doesn’t match with your statistical analysis - Again your chart does not identify the stores!
[bookmark: _Toc157364947]Conclusion
In conclusion, we can see that the company’s urban stores are outperforming the rural stores. It is clear that the company needs to look into this and decide whether they are going to decide to close these stores or whether they are going to try and promote these stores more. However, the underlying statistics such as the correlation coefficient show that the company is performing much more equally than they seem., however, that is from looking at single point of analysis and from looking elsewhere we can see that some stores are performing at a lower standard than the rest.	Comment by Frances Frizell: The scenario from the assignment was to provide insights so the management could make informed decisions!
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