



Table of Contents
1.0 Introduction	2
2.0 Abstract	2
3.0 The Data	3
4.0 Descriptive Statistics	4
4.1 	Data Analysis	4
4.2 	Percentiles	7
5.0 Inferential Statistics	8
5.1 	Correlation Analysis	8
5.2 	Hypotheses	9
6.0 Graphs	10
7.0 Conclusion	11
References	12
Table of Figures	12




















1.0 Introduction
A retail company, which operates multiple stores across different cities, is interested in analysing the sales data to gain insights into the performance of its stores. The analysis that is to be conducted aims to determine which stores accumulate more sales and which stores accumulate less sales in order to make informed business decisions. 
The steps of the analysis will be as follows: data description and descriptive statistics, hypotheses development, hypothesis testing, results and conclusions, outlier detection and removal, and uncontrolled factors and suggestions for control.

2.0 Abstract
Throughout this report, numerous calculations were carried out and relevant graphs were created to visualise the data and to assist the company by providing insights and recommendations based off the information that was provided of which was analysed and interpreted in several ways. During the analysis, descriptive statistics and inferential statistics were obtained. From the statistics created from the data, two graphs were created to display the data in a visual format that is easy to understand and provided recommendations which would be of use to the company. This data analysis was of significant use to the company as the analysis was to be used to gain insights into the performance of the company’s stores and make informed business decisions of which this report does.
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Figure 2 - Descriptive Statistics
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Figure 1 presents the data of the daily sales made by each of the five stores. From figure 2, presenting the descriptive statistics, you can see the mean, median, and mode of the daily sales for each of the stores and overall. The mean provides an approximation as to how much each store makes on sales daily, the median provides the centremost value of the daily sales, and the mode indicates values which have multiple instances present within the data set. From these calculations, you can see that the overall average of daily sales is approximately £17,000. The average daily sales of stores 2, 3, and 4 are below the overall average while stores 1 and 5 exceed this by, approximately, an additional £3,000-£7,000. On average, store 5 makes the most daily sales while store 3 makes the least daily sales. Regarding the median values, you can see that the overall median value of daily sales is £18,000. The median values of stores 2, 3, and 4 are below the overall value while stores 1 and 5 exceed this by, approximately, £2,000-£5,500. Based off the median values, store 5 makes the most daily sales while store 4 makes the least daily sales. Regarding the mode values of the stores, although there is an overall mode of £20,000, store 1 is the only individual store with a mode value present. The overall mode merely indicates how much money is made daily through sales on a typical basis throughout the stores. The presence of mode values, and the lack thereof, could indicate that store 1 is the only store that has a level of consistency, being equal or close in value, with a modal daily sales value of £20,000 aside from occasional drops or increases in daily sales that the other stores lack. By calculating the overall mean, using the daily sales from each of the 5 stores, we can identify the central tendency of the sales distribution. From this, we can identify that the central tendency of the data is approximately £17,000.

While observing the data within figure 2, the calculations of the range, variance, and standard deviation of the daily sales for each individual store and overall can be viewed. The range provides the difference between the largest value (the most money made) and the lowest value (the least money made). The variance helps to show variability by measuring how much each value within a data set is different in comparison to the mean, and standard deviation measures how much variation is present within a data set by signifying how close or far apart the data is from the mean. From these calculations, you can see that the overall range is £25,000. Every store has a range that is less than this value individually. Store 4 has the highest range while stores 2 and 3 have the smallest range which implies that the data set for stores 2 and 3 have values that are closer together than in store 4 in which the data is more dispersed. Regarding the variance values, you can see that the overall variance is approximately 39. However, stores 1 through 5 have variances of approximately 26, 14, 12, 33, and 18 respectively. From this we can understand that overall, the data set consists of a wide dispersion of data and greater variability. Stores 1 and 4 have variances that could be considered greater variability while stores 2, 3, and 5 have lower variability as they have lower variance in comparison to stores 1 and 4. It can also be said that the variance of stores 2, 3, and 5 could indicate that the data within the data sets are closer to the mean of their respective stores. Regarding the standard deviation values, you can see that the overall standard deviation is approximately 6. Based off the standard deviation values for each of the individual stores, it can be said that stores 1 and 4 have higher standard deviation values of approximately 5-6 while stores 2, 3, and 5 have lower standard deviation values of approximately 3-4. These values could indicate that the data within the data sets for stores 1 and 4 are more dispersed from the mean and that the data within the data sets for stores 2, 3, and 5 are closer to the mean. These measures capture the variability and spread of sales data as the range signifies the gap between the highest value of daily sales and the lowest value of daily sales out of the entire data set and for each individual store, the variance signifies how different the data is in comparison to the mean but also how close they are to the mean, and the standard deviation signifies how the data is dispersed whether it is closer to the mean or more spread out from the mean.

While observing figure 2, calculations can be viewed that have been conducted and named “Outlier <” and “Outlier >”. These calculations add/subtract two standard deviations from the mean to find the greater than and less than outliers respectively. From this, outliers can be visualised within the data sets as shown in figure 1 as I applied conditional formatting to indicate a colour change if a data value is less than the value in “Outlier <” and a different colour change if a data value is greater than the value in “Outlier >” as the colour changes are only applied to the relevant cells if they are in fact outliers. Due to the use of conditional formatting, store 5 is the only store that has any outliers as there is a value of 30 present when the value for “Outlier >” is approximately 29.48 therefore identifying the value as an outlier as it exceeds the outlier value.
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Figure 3 - Descriptive Statistics excluding outliers.

Figure 3 shows how the presence of the outlier impacts the overall analysis by removing said outlier from the calculations. When comparing figure 2 to figure 3 it can be seen that only the calculations for store 5 and overall are impacted as the outlier was only present in store 5 therefore the data analysis for stores 1 to 4 would remain the same whereas data for store 5 and overall would likely have to be reanalysed to gain more accurate calculations while deducting the data value that exceeds outlier values which could also help to make more informed decisions than if the outlying data remained within the data set.
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Figure 4 presents the results from calculating the 75th percentile for each individual store but also each store type. The measure of the 75th percentile represents the sales performance presented in the upper quartile (Q3) calculations as the 75th percentile is the value at which 25% exceed that value. These calculations are significant in assessing store performance of each store by comparing the 75th percentile values of each store against the 75th percentile values for their store type. Therefore, any values that exceed the 75th percentile for their product type place them in the top 25% of the data present within the data set.

Based off the values within figure 4, stores 2, 1, and 5 perform better than the 75th percentile in their product categories, apparel, electronics, and home goods respectively, when comparing their individual 75th percentile value to the product categories’ 75th percentile value, while stores 3 and 4 perform worse than the 75th percentile in their product categories, home goods and electronics respectively. However, there is only one store of which the product type is apparel, this is why the 75th percentile value for store 2 is equal to the 75th percentile value for their product category.

The implications of these findings can help with the company’s sales strategies as the sales across the stores and the comparison for the 75th percentile between the stores help to visualise a potential demographic for each store as general interest and other potential factors, like product quality, could influence how well a product sells within the stores and overall. Based off the product category 75th percentiles, overall, home goods make the most daily sales and apparel make the least daily sales overall.

[bookmark: _Toc156552886]5.0 Inferential Statistics
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[bookmark: _Toc153364961]Figure 5 - Correlation Coefficient calculations based off average daily sales and average customer ratings for each store.

Figure 5 presents the values used and the calculations for the correlation coefficient. These values were used to calculate the correlation coefficient as the customer ratings for each store remained the same for each customer rating for the individual stores so by using the mean daily sales of each store, it utilised every daily sales value applicable for each individual store to be used as the first data set and then the customer rating of each store was used as the second data set to calculate the correlation coefficient.
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[bookmark: _Toc153364962]Figure 6 - Graph displaying the correlation between the average daily sales and average customer rating.
Based off the data and calculations shown in figure 5, we can further interpret this and establish the strength and direction of the relationship. A graph can also be created to display the correlation between the average daily sales and the average customer rating. Figure 6 presents the previously mentioned graph and when observing figures 5 and 6, we can see that the correlation coefficient and the graph shows that the data has a strong, positive correlation.

There are numerous factors that can impact customer ratings and sales performance such as, customer service, and overall experience in store. It could be recommended that the company could investigate the stores with lower sales and customer ratings to assess the potential reasons for this. Customer ratings can be improved by responding to negative reviews [1] but it could also benefit the company to take negative reviews into account, especially if similar reviews are left by different people as it could imply that there is an ongoing issue in the store. It can also help to respond to positive reviews and if negative reviews have since been acted upon in the store, establish to the customers in the reviews that it has been fixed [1]. There are also methods that could be considered to increase sales. These include finding the store’s peak hours and promoting the store [2].
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Null Hypothesis (H0) – There is no significant difference in daily sales between stores located in rural areas and urban areas.
Alternative Hypothesis (H1) – There is a significant difference in daily sales between stores located in rural areas and urban areas.
[image: A white sheet with black text

Description automatically generated]
[bookmark: _Toc153364963]Figure 7 - Degrees of Freedom Calculations

Figure 7 shows my calculated two-tailed p-value of which I obtained by conducting a t-test. This value can be compared against various significance levels, and it can be determined whether the null hypothesis can be rejected in each instance. When compared to a significance level of 0.05 (5%), the null can be rejected as the p-value is less than the significance level. The null hypothesis can also be rejected against significance levels of 0.01 (1%) and 0.10 (10%). Therefore, there is a significant difference in daily sales between stores located in rural areas and urban areas. Figure 6 also shows the degrees of freedom for the stores in the rural areas and urban areas which was calculated by subtracting the number of columns from the number of columns [3] and since only two columns were being used for the analysis in this respect, only two columns were used for the degrees of freedom. The degrees of freedom establish how much variability exists in a set of data [3].

Based off the findings regarding the t-test and hypotheses, we can determine that stores located in rural areas make fewer daily sales when compared to urban areas. However, there are less values within the data set for stores in rural areas than stores in urban areas while potentially impacting the calculations as there is not an equal number of values for each data group. It may be advisable for the company to gather an equal amount of data where possible to ensure that the calculations carried out our accurate as each store and location have an equal number of values because if one data group has more data values, it could impact the calculations and therefore decrease result accuracy. 
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[bookmark: _Toc153364964]Figure 8 - Graph showing the distribution of Average Sales of Product Categories across different Store Locations

Figure 8 presents the distribution of average sales of the three products in both rural and urban areas in the stores. From this we can see that the product category composition varies quite a bit between locations. For example, the average daily sales of electronics and home goods is higher in the stores in urban areas than that of rural areas. In addition to this, there is a lacking presence of a store selling apparel in rural areas while there is a store selling apparel in urban areas. It could be implied that due to the popularity and average daily sales of the stores in urban areas in comparison to rural areas, it is a more logical approach to have an additional store selling a different product in urban areas and not rural areas.
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[bookmark: _Toc153364965]Figure 9 - Graph displaying the correlation between the average daily sales and average customer rating.

Figure 9 presents the correlation between the average daily sales and average customer rating within a scatter plot graph. This graph assists in visualising the data of sales and ratings while also being able to identify the product of which they sell. In addition to this, the correlation coefficient can also be viewed within the graph to view the relationship of the data of which is a strong, positive correlation.

[bookmark: _Toc156552890]7.0 Conclusion
After conducting the calculations and analysis of the data provided, it has been discovered that it may be ideal for the company to conduct further investigations into the five stores to broaden the amount of data gathered and to hopefully gather equal amounts of data in each store. It was also discovered that although the focus would be typically set on the daily sales of each store, with further descriptive and inferential statistics that was created during the analysis, you can see the elements in which a store excels in comparison to another store. In conclusion, presently some business decisions can be made from the data provided by the retail company and the data analysis, but it would be highly advised that the company investigates further and gathers more information to increase the validity of the data and to make well-informed business decisions which is currently more difficult to achieve with the provided data which would be more reliable if the dataset was larger.
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