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[bookmark: _Toc157341240]Title: Statistical Analysis of Retail Store Performance

[bookmark: _Toc157341241]Introduction
In the world of business, statistical analysis is a beneficial concept which is used generally to allow for informed business decisions to be made, within in a business or organisation, with a high level of confidence in the idea. The concept involves using multiple statistical techniques to allow for a more accurate picture to be drawn from a set of data. There is both descriptive statistical analyse and inferential statistical analyse which are used to describe two types of data sets, quantitative and qualitative. Qualitative data is data represented in a written format, whereas quantitative data is represented via figures and numerical values which makes the data easier to analyse [1]. Further details on the types of analyse can be found at [2] C. Coursera. This report will cover the statistical analysis of quantitative data of several stores requested by a retail company and the implications the analysis has on the company.
[bookmark: _Toc157341242]Central Tendency & Sales Distribution
The central tendency of a data set allows for a description to be made about how the data is distributed across the whole data set and where the central point of data lies within the data set. This will be represented by one of the following measures of central tendency. 
[bookmark: _Toc157341243]Mean: This is the value after all the values in a data set have been added together and then divided by the number of values in the data set
[bookmark: _Toc157341244]Median: This is the value that appears in the middle of data set after all the values have been arranged from smallest to largest.
[bookmark: _Toc157341245]Mode: This is the value that appears the most often within a data set 
From the analysis of the 5 stores data set ‘See Appendix 1.B – Table 2’ a mean, median and mode value was calculated (Table 3). Upon reviewing the analysis, each store generated a mean value which represents the average daily sales for that store. Stores 5,1 and 2 have the highest average daily sales which is very significant as these stores are all urban based stores. From further analysis it can be evaluated that the sales distribution between the 5 stores leans towards urban locations as all 3 central tendency measures have greater values than rural stores. The central tendency of urban stores to rural stores is also higher as the median value for urban stores is significantly higher than the value for rural stores meaning most of the urban data set is distributed at a higher midpoint than the rural dataset which also highlights urban stores have higher daily sales. 
Table 3 – Mean, Median & Mode for Daily sales of each store (in Thousands of pounds) & Store Locations
	Store
	Central Tendency Measures for each store
	Store location
	 
	Stores
	Location
	Central Tendency Measures for store location

	1
	Mean
	19.71428571
	urban
	
	1
	Urban
	Mean
	19.77777778

	
	Median
	20
	 
	
	
	
	
	

	
	Mode
	20
	 
	
	
	
	
	

	2
	Mean
	15
	urban
	
	2
	
	Median
	20

	
	Median
	15
	 
	
	
	
	
	

	
	Mode
	#N/A
	 
	
	
	
	
	

	3
	Mean
	13
	Rural
	
	5
	
	Mode
	20

	
	Median
	13
	 
	
	
	
	
	

	
	Mode
	#N/A
	 
	
	
	
	
	

	4
	Mean
	13.14285714
	Rural
	
	3
	Rural
	Mean
	13.07692308

	
	Median
	12
	 
	
	
	
	
	

	
	Mode
	#N/A
	 
	
	
	
	Median
	12

	5
	Mean
	23.83333333
	urban
	
	4
	
	
	

	
	Median
	23.5
	 
	
	
	
	Mode
	8

	
	Mode
	#N/A
	 
	
	
	
	
	



[bookmark: _Toc157341246]Variability and Spread of Sales Data
The variability of a data set will refer to how spread out and dispersed the data points are within the data set. The lower the variability the less spread out and closer to the mean average and subsequently the higher the value the more spread out the data is and further away from the mean average. 
[bookmark: _Toc157341247]Range: This is the value after the difference between the largest value and smallest value are subtracted.
[bookmark: _Toc157341248]Standard Deviation: Is the value of variance after it has been square rooted so that it is ‘returned to the original value of measurement’ [3] seen in the original data, showing, as L. Gonick (1993) says ‘the spread from the mean’ [4] 
Drawing from the analysis of the 5 stores data sets ‘see appendix 1.B – Table 2’ a value for a range, sample variance and standard deviation are calculated (Table 4). Upon analysing the data, it is instantly clear that the data is widely dispersed through each stores data set as the variances are far from 0 meaning the data is spread out far from the average mean. The standard deviation figures are also nowhere near 0 meaning again the data is widely dispersed. The lowest standard deviation value from the analysis is 3.74 for store 3. Upon further analysis, this pattern is the same for both urban and rural stores which means extreme values or inconsistent values for daily sales are to be expected, meaning on some days the stores may only make a few thousand and then on another day may make tens of thousands in daily sales.
Table 4 - Range, Variance & Standard Deviation for Daily sales of each store (in Thousands of pounds)
	Store
	Variability and Spread measures
	Store location

	1
	Range
	16
	urban

	
	Variance (sample)
	30.23809524
	 

	
	Standard Deviation (sample)
	5.498917642
	 

	2
	Range
	10
	urban

	
	Variance (sample)
	17
	 

	
	Standard Deviation (sample)
	4.123105626
	 

	3
	Range
	10
	Rural

	
	Variance (sample)
	14
	 

	
	Standard Deviation (sample)
	3.741657387
	 

	4
	Range
	17
	Rural

	
	Variance (population)
	38.80952381
	 

	
	Standard Deviation (sample)
	6.229729032
	 

	5
	Range
	12
	urban

	
	Variance (sample)
	21.76666667
	 

	
	Standard Deviation (sample)
	4.665476039
	 




[bookmark: _Toc157341249]Overall Analysis and Decision Making
After further analysis of the daily sales for the 5 stores ‘see appendix 1.B – Table 2’ it Is possible to look for potential outliers for each store. Statistical Techniques such as Box and Whisker diagrams can help point out any clear outliers. Outliers impact the overall significance of the data as it increases the variability of the data allowing for wrong predictions or trends to be made.	Comment by Frances Frizell: Good 
[bookmark: _Toc157341250]Outliers: Any values that lie outside of the lower quartile and upper quartile, abandoning any clear trend with the rest of the data set.
Analysing the daily sales data through box and whiskers charts (Figures 1 – 5 below), allows for a clear visual representation as they show the median value, the interquartile range, 1st and 3rd quartiles as well as the lowest and upper bounds of the data set where any outliers would lie outside of which is not the case here. 

Figure 1 - Store 1 Box and Whisker


Figure 2- Store 2 Box and Whisker


Figure 3 - Store 3 Box and Whisker


Figure 4 - Store 4 Box and Whisker










[bookmark: _Toc157341251]Sales Performance
[bookmark: _Toc157341252]Percentiles: Represents a values position in the data set as a percentage 
[bookmark: _Toc157341253]Quartiles: Sets data into 4 equal parts (Q1, Q2, Q3, Q4)
From the analysis of the sales data ‘see appendix 1.B – Table 2’ the 1st and 3rd quartiles of each store are calculated along with the interquartile range (Table 5 below). The interquartile range is the difference between the 1st and 3rd quartile, the lower the value the more compact the data set is. The importance of the 3rd quartile is that any value the store achieves higher than that means they are performing above a 75% threshold or in the top 25% of sales meaning the store is performing extremely well on that day. From further analysis, the urban stores of 1,2 and 5 have a higher upper quartile than the rural stores of 3 & 4, signalling a possible trend of urban stores perform closer to the top 25% of their daily sales more often. 
Tabel 5 – Quartiles and Inter Quartile Range for daily sales (in Thousands of pounds)	Comment by Frances Frizell: See comment below
	Store
	Product Category
	 Quartiles
	(Percentile) Value

	1
	Electronics
	Q1
	15

	
	
	Q3
	25

	
	
	Inter Quart.. Range (IQR)
	10

	2
	Apparel
	Q1
	11

	
	
	Q3
	19

	
	
	Inter Quart.. Range (IQR)
	8

	3
	Home Goods
	Q1
	9.5

	
	
	Q3
	16.5

	
	
	Inter Quart.. Range (IQR)
	7

	4
	Electronics
	Q1
	8

	
	
	Q3
	20

	
	
	Inter Quart.. Range (IQR)
	12

	5
	Home Goods
	Q1
	19.5

	
	
	Q3
	28.5

	
	
	Inter Quart.. Range (IQR)
	9



[bookmark: _Toc157341254]Store Performance over each Product Category
From the analysis of the quartiles of each store, ‘see appendix 2.B – Table 5’ along with appendix 1.B – Tabel 3 for the mean, mode, and median daily sales’, combined with the analysis of the upper quartile of each product category (Table 6) it is possible to identity if any of the stores are performing better than the 75th percentile in each product category. From the analysis, based off the mean daily sales for each store, none of the stores are performing above the upper quartile of their product category, however the closest stores to do so are 1,2 and 5 and these are all urban stores. In electronics, store 1 is the closest to 20.5 at 19.7. In apparel, store 2 is the only one and it also does not beat the q3 percentile. And in home goods, store 5 is the closest store to performing better than 75% with average daily sales of 23.83 thousand.	Comment by Frances Frizell: How did you calculate these figures?
You should use the formula =QUARTILE(range,q)
Where range obviously is the range of the data, and q = the quartile 1,2 or 3 – 3= 75th
E.g. Store 1
Q1 = 16.5 using the formula
Using = ‘=7/4 ‘  = gives you the position of Q1  (1.75 - round up to 2)  you have used the value at the 2nd position i.e. 15  But the actual value is between position 2 and position 3
Tabel 6 – Upper Quartile (Q3) of each product category
	Product type
	Daily sales
	Q3 Percentile

	Electronics 
	12
	20.5

	Electronics 
	15
	

	Electronics 
	18
	

	Electronics 
	20
	

	Electronics 
	20
	

	Electronics 
	25
	

	Electronics 
	28
	

	Electronics 
	5
	

	Electronics 
	8
	

	Electronics 
	10
	

	Electronics 
	12
	

	Electronics 
	15
	

	Electronics 
	20
	

	Electronics 
	22
	

	Apparel
	10
	19

	Apparel
	12
	

	Apparel
	15
	

	Apparel
	18
	

	Apparel
	20
	

	Home Goods
	18
	24.25

	Home Goods
	20
	

	Home Goods
	22
	

	Home Goods
	25
	

	Home Goods
	28
	

	Home Goods
	30
	

	Home Goods
	8
	

	Home Goods
	10
	

	Home Goods
	12
	

	Home Goods
	14
	

	Home Goods
	16
	

	Home Goods
	18
	






[bookmark: _Toc157341255]Implications for Sales Strategy
In terms of implications for the sales strategy going forward, based on the analysis, some stores are relatively close to performing at the upper quartile performance of 75% which are stores 1, 2 and 5 out of their own product categories. It is important to mention that these 3 stores are stores based in urban locations signifying a possible reason for their closer performances. This means there is a higher possibility to perform at 75% with a few changes to the sales strategy. For stores 3 and 4, whose performance on average is far from the top 25%, bigger changes will be required as they are the only 2 rural stores out of the 5 and they are the ones performing significantly below average compared to the 3 other urban stores. This is visualised below in Table 6.	Comment by Frances Frizell: You should suggest a strategy - perhaps have the management team at the urban stores give advice to the rural management teams.


Figure 6 - Average daily sales of each store in relation to the Q3 Percentile of its product category









[bookmark: _Toc157341256]Relationship between Average Customer Ratings and Sales Performance
To analyse the relationship between the average customer rating and the stores sales performance in the best way possible is to find the correlation coefficient. 
[bookmark: _Toc157341257]Correlation Coefficient: A value between -1 and 1 signifying the relationship between two variables and strength of that relationship. The closer to 1 the closer the two variables are to having a perfect positive correlation and the same for a positive negative correlation at -1. 
The results of the analysis, seen in Table 7 below, show that the correlation coefficient for each store for the relationship between their total daily sales and average customer rating is 0.737866899 which is showing a positive correlation between these two variables. Upon further analysis, it is possible to separate this into store locations and urban stores have a correlation coefficient between the two variables of 0.93404000016 which is almost a perfectly positive correlation. Rural had a coefficient of -1 which is a positive negative correlation.
 Table 7 – Corelation Coefficient between each store & for store locations
	All Stores

	Store
	Daily Sales (Total)
	Average Rating
	Correlation Coefficient 

	1
	138
	4.2
	0.737866899

	2
	75
	3.8
	

	3
	78
	4.1
	

	4
	92
	3.6
	

	5
	143
	4.5
	

	Store Locations

	Urban
	Daily Sales (Total)
	Average Rating
	Correlation Coefficient 

	1
	138
	4.2
	0.930400016

	2
	75
	3.8
	

	5
	143
	4.5
	

	Rural
	Daily Sales (Total)
	Average Rating
	Correlation Coefficient 

	3
	92
	3.6
	-1

	4
	78
	4.1
	








[bookmark: _Toc157341258]Correlation Values Relationship 
From the analysis it is possible to interpret the relationship between the two variables. The coefficient for all stores shows a strong positive correlation between sales and average rating, meaning the higher the stores average rating the higher their daily sales. This is visualised in Figure 7 below as the data points are grouped tightly together, further discussions of this can be found in S.Few [5] 

Figure 7 - Correlation between all store’s daily sales and average customer ratings

From further analysis into the store locations coefficients and relationship, urban stores have the highest positive correlation between average ratings and daily sales meaning the higher their average rating the more they sell. This is not the case for rural stores as with a coefficient of -1, that means the correlation moves downwards [5] and indicates there is not a relationship between average ratings and daily sales in rural stores. (This is visualised in Figures 9). 

Figure 8 - Correlation between urban stores and average customer ratings 


Figure 9 - Correlation between rural stores and average customer ratings






[bookmark: _Toc157341259]Recommendations based on Analysis
From the analysis above, some recommendations can be made as to how to improve customer ratings and sales performance across the stores. The first being that from the urban store’s correlation analysis its clear a better customer rating means higher sales. Customer service training could be a good way of improving the customer rating and thus improve the daily sales, based off the correlation data. For rural stores this measure has no correlation to growth as seen in the correlation analysis meaning other measures need to be considered. Combining product categories at rural stores could mean higher customer ratings and sales as there would be a wider range of products to be sold, thus improving customer experience which could improve customer ratings. Another recommendation could be to ask customers what they feel needs improvement as this is what Tesco have done in the past to improve their sales and performance. Further details on the measures Tesco took to improve are discussed by T.Abbas [6] 	Comment by Frances Frizell: good

[bookmark: _Toc157341260]Differences in Sales Performance between Store Locations
To test for any significant difference between sales performance and store locations, a null and alternative hypothesis will be required to perform a T-Test. 
[bookmark: _Toc157341261]Null Hypothesis: A statement claiming that there is no difference or effect between two data populations. The most common null hypothesis is ‘ : There is no relationship between X and Y’ [7] 
[bookmark: _Toc157341262]Alternative Hypothesis: A statement claiming that there is a difference or effect between two data populations. The most common alternative hypothesis is ‘ : There is some relationship between X and Y’ [7] 

The null and alternative hypothesises used to perform this test are as follows:
H0 = there is no statistically significant difference in sales performance between rural and urban stores
H = there is a statistically significant difference between the sales performance between rural and urban stores

[bookmark: _Toc157341263]Significance of Difference
Table 8 – T-test
	t-Test: Two-Sample Assuming Unequal Variances
	
	p value < 0.05

	
	
	

	 
	urban
	rural

	Mean
	19.77777778
	13.07692308

	Variance
	33.59477124
	25.24358974

	Observations
	18
	13

	Hypothesized Mean Difference
	0
	

	df
	28
	

	t Stat
	3.433767237
	

	P(T<=t) one-tail
	0.000935967
	

	t Critical one-tail
	1.701130934
	

	P(T<=t) two-tail
	0.001871934
	

	t Critical two-tail
	2.048407142
	 



[bookmark: _Toc157341264]T-Statistic: This value shows how significantly different a score is from the average. In this analyse, the t score is 3.4 which means which means a significant difference from the average meaning urban stores sales performance is significantly better than rural stores.
[bookmark: _Toc157341265]Degrees of Freedom: The number of values used to calculate the final statistic. Here it is 28 meaning a large sample size. 	Comment by Frances Frizell: Does it?
[bookmark: _Toc157341266]P-Value: Used with the T-stat to determine the odds of the chance the results happened by chance. The p-value here is 0.0018711934 which is lower than the alpha value of 0.05 and returns a 0.018% of the results being by chance and therefore the null hypothesis can be rejected.	Comment by Frances Frizell: You should explain this in a little more detail.

[bookmark: _Toc157341267]Implications and Possible Actions
After all the analysis from the t-test, there is a significant difference between the two stores in sales performance with urban stores performing significantly better overall. In terms of implications and possible actions, the urban stores performance will undermine keeping the rural stores open and make opening 2 new urban stores a promising opportunity based on the analysis above.



[bookmark: _Toc157341268]Product Category Composition Variation between Locations
From the analysis of the product category between locations, urban stores have a greater product variation with 3 categories across 3 stores, whilst rural locations only have 2 of the 3 product categories that urban stores have.

Figure 7 - Stacked Bar Chart depicting the distribution of product categories across store locations (Urban & Rural)


Figure 8 – Scatter Plot depicting the relationship between average customer ratings and daily sales



[bookmark: _Toc157341269]Conclusion	Comment by Frances Frizell: This is not sufficient for a conclusion!
To conclude the following analyse of store performance, urban stores perform significantly higher than rural counterparts as seen through the t-tests and other statistical techniques in this analysis.
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1.A
Table 1 – The Raw Store Data from the last 30 Days
	Store
	Product category
	Daily Sales (in Thousands of pounds)
	Average Customer Rating (1 - 5 scale)
	Location
	Days

	4
	Electronics 
	5
	3.6
	Rural
	1

	3
	Home Goods
	8
	4.1
	Rural
	2

	4
	Electronics 
	8
	3.6
	Rural
	3

	2
	Apparel
	10
	3.8
	Urban
	4

	3
	Home Goods
	10
	4.1
	Rural
	5

	4
	Electronics 
	10
	3.6
	Rural
	6

	1
	Electronics 
	12
	4.2
	Urban
	7

	2
	Apparel
	12
	3.8
	Urban
	8

	3
	Home Goods
	12
	4.1
	Rural
	9

	4
	Electronics 
	12
	3.6
	Rural
	10

	3
	Home Goods
	14
	4.1
	Rural
	11

	1
	Electronics 
	15
	4.2
	Urban
	12

	2
	Apparel
	15
	3.8
	Urban
	13

	4
	Electronics 
	15
	3.6
	Rural
	14

	3
	Home Goods
	16
	4.1
	Rural
	15

	1
	Electronics 
	18
	4.2
	Urban
	16

	2
	Apparel
	18
	3.8
	Urban
	17

	3
	Home Goods
	18
	4.1
	Rural
	18

	5
	Home Goods
	18
	4.5
	Urban
	19

	1
	Electronics 
	20
	4.2
	Urban
	20

	1
	Electronics 
	20
	4.2
	Urban
	21

	2
	Apparel
	20
	3.8
	Urban
	22

	4
	Electronics 
	20
	3.6
	Rural
	23

	5
	Home Goods
	20
	4.5
	Urban
	24

	4
	Electronics 
	22
	3.6
	Rural
	25

	5
	Home Goods
	22
	4.5
	Urban
	26

	1
	Electronics 
	25
	4.2
	Urban
	27

	5
	Home Goods
	25
	4.5
	Urban
	28

	1
	Electronics 
	28
	4.2
	Urban
	29

	5
	Home Goods
	28
	4.5
	Urban
	30

	5
	Home Goods
	30
	4.5
	Urban
	31



1.B
Table 2 – Store data sorted in store order (1 – 5)
	Store
	Product category 
	Daily Sales (in Thousands of pounds)
	Days
	Average Customer Rating (1 - 5 scale) 
	Location

	1
	Electronics 
	12
	7
	4.2
	Urban

	
	Electronics 
	15
	12
	4.2
	Urban

	
	Electronics 
	18
	16
	4.2
	Urban

	
	Electronics 
	20
	20
	4.2
	Urban

	
	Electronics 
	20
	21
	4.2
	Urban

	
	Electronics 
	25
	27
	4.2
	Urban

	
	Electronics 
	28
	29
	4.2
	Urban

	2
	Apparel
	10
	4
	3.8
	Urban

	
	Apparel
	12
	8
	3.8
	Urban

	
	Apparel
	15
	13
	3.8
	Urban

	
	Apparel
	18
	17
	3.8
	Urban

	
	Apparel
	20
	22
	3.8
	Urban

	3
	Home Goods
	8
	2
	4.1
	Rural

	
	Home Goods
	10
	5
	4.1
	Rural

	
	Home Goods
	12
	9
	4.1
	Rural

	
	Home Goods
	14
	11
	4.1
	Rural

	
	Home Goods
	16
	15
	4.1
	Rural

	
	Home Goods
	18
	18
	4.1
	Rural

	4
	Electronics 
	5
	1
	3.6
	Rural

	
	Electronics 
	8
	3
	3.6
	Rural

	
	Electronics 
	10
	6
	3.6
	Rural

	
	Electronics 
	12
	10
	3.6
	Rural

	
	Electronics 
	15
	14
	3.6
	Rural

	
	Electronics 
	20
	23
	3.6
	Rural

	
	Electronics 
	22
	25
	3.6
	Rural

	5


	Home Goods
	18
	19
	4.5
	Urban

	
	Home Goods
	20
	24
	4.5
	Urban

	
	Home Goods
	22
	26
	4.5
	Urban

	
	Home Goods
	25
	28
	4.5
	Urban

	
	Home Goods
	28
	30
	4.5
	Urban

	
	Home Goods
	30
	31
	4.5
	Urban








1.C

Table 3 – Mean, Median & Mode for Daily sales of each store (in Thousands of pounds) & Store Locations
	Store
	Central Tendency Measures for each store
	Store location
	 
	Stores
	Location
	Central Tendency Measures for store location

	1
	Mean
	19.71428571
	urban
	
	1
	Urban
	Mean
	19.77777778

	
	Median
	20
	 
	
	
	
	
	

	
	Mode
	20
	 
	
	
	
	
	

	2
	Mean
	15
	urban
	
	2
	
	Median
	20

	
	Median
	15
	 
	
	
	
	
	

	
	Mode
	#N/A
	 
	
	
	
	
	

	3
	Mean
	13
	Rural
	
	5
	
	Mode
	20

	
	Median
	13
	 
	
	
	
	
	

	
	Mode
	#N/A
	 
	
	
	
	
	

	4
	Mean
	13.14285714
	Rural
	
	3
	Rural
	Mean
	13.07692308

	
	Median
	12
	 
	
	
	
	
	

	
	Mode
	#N/A
	 
	
	
	
	Median
	12

	5
	Mean
	23.83333333
	urban
	
	4
	
	
	

	
	Median
	23.5
	 
	
	
	
	Mode
	8

	
	Mode
	#N/A
	 
	
	
	
	
	
















1.D
Table 4 - Range, Variance & Standard Deviation for Daily sales of each store (in Thousands of pounds)
	Store
	Variability and Spread measures

	1
	Range
	16

	
	Variance (sample)
	30.23809524

	
	Standard Deviation (sample)
	5.498917642

	2
	Range
	10

	
	Variance (sample)
	17

	
	Standard Deviation (sample)
	4.123105626

	3
	Range
	10

	
	Variance (sample)
	14

	
	Standard Deviation (sample)
	3.741657387

	4
	Range
	17

	
	Variance (population)
	38.80952381

	
	Standard Deviation (sample)
	6.229729032

	5
	Range
	12

	
	Variance (sample)
	21.76666667

	
	Standard Deviation (sample)
	4.665476039





2.A
Tabel 5 – Quartiles and Inter Quartile Range for daily sales (in Thousands of pounds)
	Store
	Product Category
	 Quartiles
	(Percentile) Value

	1
	Electronics
	Q1
	15

	
	
	Q3
	25

	
	
	Inter Quart.. Range (IQR)
	10

	2
	Apparel
	Q1
	11

	
	
	Q3
	19

	
	
	Inter Quart.. Range (IQR)
	8

	3
	Home Goods
	Q1
	9.5

	
	
	Q3
	16.5

	
	
	Inter Quart.. Range (IQR)
	7

	4
	Electronics
	Q1
	8

	
	
	Q3
	20

	
	
	Inter Quart.. Range (IQR)
	12

	5
	Home Goods
	Q1
	19.5

	
	
	Q3
	28.5

	
	
	Inter Quart.. Range (IQR)
	9




2.B
Tabel 6 – Upper Quartile (Q3) of each product category
	Product type
	Daily sales
	Q3

	Electronics 
	12
	20.5

	Electronics 
	15
	

	Electronics 
	18
	

	Electronics 
	20
	

	Electronics 
	20
	

	Electronics 
	25
	

	Electronics 
	28
	

	Electronics 
	5
	

	Electronics 
	8
	

	Electronics 
	10
	

	Electronics 
	12
	

	Electronics 
	15
	

	Electronics 
	20
	

	Electronics 
	22
	

	Apparel
	10
	19

	Apparel
	12
	

	Apparel
	15
	

	Apparel
	18
	

	Apparel
	20
	

	Home Goods
	18
	24.25

	Home Goods
	20
	

	Home Goods
	22
	

	Home Goods
	25
	

	Home Goods
	28
	

	Home Goods
	30
	

	Home Goods
	8
	

	Home Goods
	10
	

	Home Goods
	12
	

	Home Goods
	14
	

	Home Goods
	16
	

	Home Goods
	18
	




3.A
Table 7 – Corelation Coefficient between each store & for store locations
	All Stores

	Store
	Daily Sales (Total)
	Average Rating
	Correlation Coefficient 

	1
	138
	4.2
	0.737866899

	2
	75
	3.8
	

	3
	78
	4.1
	

	4
	92
	3.6
	

	5
	143
	4.5
	

	Store Locations

	Urban
	Daily Sales (Total)
	Average Rating
	Correlation Coefficient 

	1
	138
	4.2
	0.930400016

	2
	75
	3.8
	

	5
	143
	4.5
	

	Rural
	Daily Sales (Total)
	Average Rating
	Correlation Coefficient 

	3
	92
	3.6
	-1

	4
	78
	4.1
	









4.A

Table 8 – T-test
	t-Test: Two-Sample Assuming Unequal Variances
	
	p value = 0.05

	
	
	

	 
	Rural
	Urban

	Mean
	19.77777778
	13.07692308

	Variance
	33.59477124
	25.24358974

	Observations
	18
	13

	Hypothesized Mean Difference
	0
	

	df
	28
	

	t Stat
	3.433767237
	

	P(T<=t) one-tail
	0.000935967
	

	t Critical one-tail
	1.701130934
	

	P(T<=t) two-tail
	0.001871934
	

	t Critical two-tail
	2.048407142
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2.A

Figure 1 - Store 1 Box and Whisker

2.B

Figure 2- Store 2 Box and Whisker
2.C

Figure 3 - Store 3 Box and Whisker

2.D

Figure 4 - Store 4 Box and Whisker

2.E

Figure 5 - Store 5 Box and Whisker














2.F

Figure 6 - Average daily sales of each store in relation to the Q3 Percentile of its product category

3.A

Figure 7 - Correlation between all store’s daily sales and average customer ratings






3.B

Figure 8 - Correlation between urban stores and average customer ratings 


3.C

Figure 9 - Correlation between rural stores and average customer ratings




4.A

Figure 7 - Stacked Bar Chart depicting the distribution of product categories across store locations (Urban & Rural)


4.B

Figure 8 – Scatter Plot depicting the relationship between average customer ratings and daily sales
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