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I have been set a task to analyse a set of data from a case study about sales data from 5 different stores around a city with 3 being urban stores and 2 being rural stores. This report will have information that I have analysed to check whether or not the different stores are performing well and how they could improve their performance to make a higher profit margin. The report will be documented in a professional matter so that my feedback can be taken into account and be easily viewable.
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From the set of data, I can tell that the mean shows that in the urban location that home goods make a higher profit compared to the other shops but in the rural areas its profit is significantly lower. This tells me that the profit margin difference between rural and urban areas are different. I can further this by looking at the electronic goods as well as there is a 6000 difference between the two sets of data with the urban again having the higher amount.
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From the median set of data, it shows the apparel has the lowest profit rate in the urban location this tells me that the profit margin. Since there is not an apparel in the rural I am not able to make a comparison but due to the fact that the apparel in the urban areas has a closer profit rate to the rural areas than the other urban areas shows me that it does not have a high profit margin.
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From the mode data set it shows me that only store 1 the electronic store in the urban location has a mode number. This means that none of the other stores have any days with the same amount of sales values. That means that store 1 is the only consistent store making a stable profit flow where they are able to maintain.
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From the data set we can see that store 4 has the highest range but if we look into the raw data you can see that it has a high variance rate with its worst day being 5k and its best being 22k this shows that it is very inconsistent and its got a very unstable sale range. Although store 2 and 3 have a range of 10k with their raw data sets having the daily sales having a closer range compared to store 4 which shows a lesser variance and more consistent data.
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This data set shows that the variance between the different stores is spread apart with store 4 having the highest and store 3 having the lowest. Although store 4 is in the rural location is still has the highest variance and its counterpart electronic store in the urban area store 1 has a lower variance than it. This shows that store 4 has the highest variance which means it has the most spread apart data and store 3 has the lowest variance which means that its data is the most consistent throughout the days.
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From this set of data, the standard deviation will show if a number is close to the mean it will be lower but if further higher. This shows that again store 4 is the most inconsistent and furthest away from its mean value but store 3 is the closest with store 2 not being far behind it. Although store 1 can also be seen as a data far away as its result is near store 4 with is being over 5.
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After working out the 1st and 3rd quartile I had then marked out the outliers in the red boxes. The reason understanding outliers is important in data analysis is due to the fact it can cause data irregularities and confuse calculation as sometimes due to data being irregular it’ll make the answers for certain things higher or lower which will cause problems for the data set. 
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From this data you can see that the 3rd quartile shows the 75th percentile in the category. The 75th quartile can be used to show the profit margin which can be used to help check whether or not a store is doing well and compare it with other stores to see what is performing the best and whether or not a store is performing considerably worse than it should be.
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From the set of data and comparing the different stores you can see that store 5 has the highest percentile which means it has the highest profit margin. Where as store 3 has the lowest quartile which means on average it has the lowest profit margin even though its 25th percentile is higher than store 4 its 75th is considerably lower.
[bookmark: _Toc156587791]C)
For this part I am going to looking at implications for the company’s sale strategies and looking at ways they can improve their methods to be able to increase their profit margins. For my first point I will be looking at all the stores daily sales and comparing which has the highest and lowest and looking at reasonings for those. The order they go in from highest daily average to lowest is store 5 home goods, store 1 electronics, store 2 apparel, store 4 electronics and store 3 home goods. The reason I think stores 1, 2 and 5 are making a higher profit are due to the fact that they are in an urban location which is something the rural areas are not able to change with such ease. Another thing that might be affecting their sales compared to other places is the type of store they are as you can see although store 2 is in a urban location it has a lower daily sales average compared to the other urban stores and this could be caused by the fact that they are an apparel shop while the other 2 are electronics and home goods, whereas the rural locations have a slightly less profit compared to store 2 even though they are located in the rural areas.
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This set of data shows the correlation between the average daily sales and the average customer rating. From this data I was able to get the correlation coefficient of 0.83376574. That number shows me that it has a very strong relationship between the variables leading to a positive relationship which means that the amount of sales and average rating is rising when it comes to comparing the average daily sales to the average customer rating.
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This chart shows the correlation relationship again using the average customer rating and the average daily sales. Although it does not have the correlation number itself in it, it does allow us to see a visual description of what the correlation trendline looks like. From that you can see it is a positive trend which when the stores have a high customer rating they also receive a high daily profit in sales. Although one store that does not have a high daily sale average but a high average customer rating is store 3 which is a home goods shop in the rural area. The reason I think it has a lower daily sales compared to its customer rating is due to its location as they probably meet all the needs of the customers but since they are rural they do not get as many customers as the other locations would tend to.
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For this part I will be looking at recommendations for the different shops at methods they could use to increase things like their daily sales and their 75th percentile. Something they should do is look at what contributes to their 75th percentile as the items they sell that help contribute to increase that amount they should attempt to sell more of those to get an increased profit to further their 75th percentile. They should constantly be monitoring their sales strategies as well as this would help them doing regular reviews and looking at the factors and issues that affect their daily sales because if they were able to fix some of the issues affecting it making it lower that would then also increase their daily sales which would also increase their 75th percentile. Another thing they could look at to improve their sales is setting goals for their stores to obtain with certain things like either reaching a certain amount of daily sales or being above a certain point on days or attempting to get to a certain amount in the 75th percentile.
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My null hypothesis is that the rural location has a higher profit margin compared to the urban areas profit margin.  My alternative hypothesis is that the urban areas have a higher profit margin than the rural areas. The reason I believe this is due to the fact that the urban areas usually have a higher population and are newer stores with the more modern items in them. I can prove this due to the fact that there is an urban and rural store for both electronics and home goods and both urban locations of those stores have a higher profit margin on average than their counterparts in the rural locations.
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After analysing data and getting the p value also known as probability value from the t test result I can see due to the fact that it is below 0.05 it means the null hypothesis is wrong. This also shows me that the probability of my alternative hypothesis being correct is a high chance.
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After looking at the t test I can see that the number is below 0.05 this tells me that my null hypothesis is wrong. This tells me that the urban areas do actually have a higher profit margin compared to the rural areas which also shows that the rural areas have a lower population therefore leading to a lower profit margin. This also helps show the reason why there is no apparel store in the rural areas as there is less need of one due to a lower income on the apparel side already leading to a even lower income if they were to open another location in the rural areas. 
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From this stacked bar chart you can see the different types of stores and their amount of store locations which shows the popularity of the store. The electronics store has the highest amount of stores and if you look through all the data you can see it yields the highest profit on average as even though the urban home goods store makes a lot the rural home goods is severely worse compared to electronics. You can also see that apparel has the least amounts and no rural shops this shows that it is not popular in the rural areas as it probably will not generate enough income as its barely generating more than the rural locations already.
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Median for daily sales (in

Store Product Category _|Location | 1000s of pounds)
1|Electronics Urban 20
2|Apparel Urban 15
3[Home goods Rural 13
4|Electronics Rural 12)
5]Home goods Urban 235
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Mode for daily sales (in 1000s

store Product Category _|Location__|of pounds)
1[Electronics Urban [ 20
2[Apparel Urban___|None
3[Home goods Rural None
4[Electronics Rural None
5[Home goods Urban | None
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Range for daily sales (in 1000s

Store Product Category __|Location _|of pounds)
1|Electronics Urban 16
2|Apparel Urban 10
3[Home goods Rural 10
4|Electronics Rural 17
5]Home goods Urban 12
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Store Product Category __|Location | Variance
1|Electronics Urban 25.91836735
2|Apparel Urban 136
3[Home goods Rural 11.66666667
4|Electronics Rural 33.26530612
5|Home goods Urban 18.13888889
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[standard

|store Product Category _|Location _|Deviation
1[Electronics Urban 5.09100843]
2[Apparel Urban 3.687817783|
3]Home goods Rural 3.415650253]
4[Electronics Rural 5.767608354]
5[Home goods urban 4258977446
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Daily Sales (in thousands

Store |Product Category |70 6 ‘
1[Electronics 12
1|Electronics 15|
1|Electronics 18
1|Electronics 20
1|Electronics 20
1|Electronics 25
1|Electronics 28
2|Apparel 10
2|Apparel 12
2|Apparel 15]
2|Apparel 18
2|Apparel 20
3[Home Goods 8
3[Home Goods 10
3[Home Goods 12
3[Home Goods 14]
3[Home Goods 16|
3[Home Goods 18
4[Electronics 5|
4[Electronics 8
4[Electronics 10
4[Electronics 12
4[Electronics 15|
4[Electronics 20
4[Electronics 22
5Home Goods 18
5[Home Goods 20
5[Home Goods 22
5[Home Goods 25
5[Home Goods 28
5[Home Goods 30
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|store Product Category _|Location _|1st quartile __|3rd quartile
1[Electronics Urban 16.5| 23]
2[Apparel Urban 1) 13
3]Home goods Rural 10.5| 15.5|
4[Electronics Rural 9| 17.5|
5|Home goods Urban 20.5) 27.25)
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Mean for daily sales (in 1000s

Store Product Category __|Location _|of pounds)
1|Electronics Urban 19.71428571
2|Apparel Urban 15
3[Home goods Rural 13
4|Electronics Rural 13.14285714]
5|Home goods Urban 23.83333333





