Data Visualisation and Analysis Assignment

Section A

Q1.
a.
The mean values for the 5 stores are: 23, 15, 13, 13.14286 and 23.83333 whereas the median values are 20, 15, 13, 12 and 23.5. When looking through the data, there was not suitable data to find the mode. This data tells me that Store 5’s sales are particularly good in comparison to Store 4’s, which is half of what Store 5 sells in a day.
b. 
The range values for the 5 stores are: 16, 10, 10, 17, 12 whereas the variance values are 29.9, 13.6, 13.31, 36.53, 19.25. And standard deviation is 5.09100848, 3.687817783, 3.415650255, 5.767608354, 4.258977446. This shows that variance and standard deviation offer a more detailed picture, considering the distribution of all data points, indicating higher variability. Stores with lower variance and standard deviation have sales data points that are closer to the mean, indicating less variability.
c.
To identify potential outliers, we use the Interquartile Range (IQR) method. First, we calculate the IQR for each store (IQR = Q3 – Q1). Secondly, we identify the lower and upper bounds Lower Bound = Q1 – 1.5*IQR) (Upper Bound = Q3 + 1.5*IQR). And lastly, we identify the potential outliers through looking if any data points are below the lower bound or above the upper bound, then that data is a potential outlier. After calculating each store’s data, only Store 4 had a potential outlier. I calculated this as follows:
IQR=17.5-9=8.5
Lower Bound=9-1.5*8.5=4.5
Upper Bound=17.5+1.5*8.5=31.25
The lower bound is below 5 which makes it a potential outlier. This could indicate an unusual event or an error in data collection.

Q2.
a.
The 75th percentile, also known as the third quartile (Q3), is the value below which 75% of the data falls. It is a measure of central tendency that represents the upper quartile of the dataset. The 75th percentile provides insights into the variability of daily sales, specifically focusing on the upper end of the distribution. Stores with a wider range between Q1 and Q3 may have greater variability in daily sales, capturing both strong and weak sale days. Here are the Q3 calculations for each store. 
Store 1 = 22.5
Store 2 = 18
Store 3 = 15.5
Store 4 = 17.5
Store 5 = 27.25
The 75th percentile is a valuable statistic for assessing store performance, particularly in understanding the upper quartile of daily sales. It provides a unique perspective on the distribution of sales data and aids in making informed decisions to optimize store operations and strategies.
b.
After calculating each store compared to the 75th percentile here is what I have found.
Store 1’s daily sales are 22.5 which means Store 1 performs better than the 75th percentile in its category.
Store 2’s daily sales are 18 which means Store 2 performs exactly at the 75th percentile in its category.
Store 3’s daily sales are 15.5 which means Store 3 performs exactly in the 75th percentile in its category.
Store 4’s daily sales are 17.5 which means Store 4 performs exactly at the 75th percentile in its category.
Store 5’s daily sales are 27.25 which means Store 5 performs better than the 75th percentile in its category.
c.
The findings regarding the performance of each store in comparison to the 75th percentile in their respective product categories have several implications for the company’s sales strategy such as:
Identifying high performing stores
The store that performs better than the 75th percentile in their categories are considered high performing. These stores are demonstrating consistent strength in daily sales and can be viewed as key contributors to overall revenue.
Understanding variability
Stores performing exactly at the 75th percentile may have relatively consistent sales performance in the upper quartile. These stores maintain a stable position in the higher sales range, indicating reliability in capturing strong sales days.
Targeting improvement areas
Stores that perform below the 75th percentile may indicate areas where sales performance could be enhanced. The company may need to investigate and address factors contributing to lower sales in these stores, such as marketing strategies, inventory management, or customer engagement.
Optimizing resource allocation
High performance stores can be prioritized for resource allocation, such as increased inventory, marketing efforts, or staffing during peak sales periods. Optimizing resources in stores with a proven track record of strong sales can maximize returns and customers satisfaction.
Tailoring marketing strategies
Understanding the sales performance distribution helps in tailoring marketing strategies for different stores. Marketing efforts can be customized to capitalize on the strengths of high performing stores and address specific challenges in others.
Adapting inventory management
Stores with consistent performance at the 75th percentile may benefit from optimized inventory management strategies. Adjusting inventory levels to meet the demand patterns of each store can lead to improved efficiency and reduced carrying costs.
Strategic expansion or restructuring
The findings may influence decisions regarding opening new stores in locations with high performing store or restructuring existing ones for improved performance. Strategic decisions about expansion or restructuring can be guided by the identified performance patterns across different stores.
Customer experience enhancement
High performing stores may be prioritized for initiatives aimed at enhancing the customer experience. Investments in customer service, product displays, and other factors contributing to a positive shopping experience can be targeted towards these stores.
Section B
Q3.
a.
The correlation coefficients indicate a positive relationship between average customer ratings and daily sales for each store. This information can guide the companies in leveraging customer satisfaction for improved sales strategies.
Store 1
The average customer rating is 4.2 and the daily sales are 12,16.5,20,22.5,28
Store 2
The average customer rating is 3.8 and the daily sales are 10,12,15,18,20
Store 3
The average customer rating is 4.1 and the daily sales are 8,10.5,13,15.5,18
Store 4
The average customer rating is 3.6 and the daily sales are 5,9,12,17.5,22
Store 5
The average customer rating is 4.5 and the daily sales are 18,20.5,23.5,27.25,30

The correlation between the sales and the rating are all positive because the higher ratings tend to align with the higher sales. The positive correlation suggests that, in general, as average customer ratings increase, daily sales tend to increase.
b.
Store 1
Positive correlation, suggesting that as average customer ratings increase, daily sales tend to increase. The strength of a relationship is influenced by how tightly the points cluster around a straight line. A correlation coefficient close to 1 indicates a strong positive relationship.
Store 2
Positive correlation, like Store 1. The correlation coefficient quantifies the strength and direction to the linear relationship. A positive coefficient indicates that higher average customer ratings are associated with higher daily sales. The closer the coefficient is to 1, the stronger the positive relationship.
Store 3
Positive correlation, indicating that as the average customer ratings increase, daily sales tend to increase. The strength of the relationship is determined by the magnitude of the correlation coefficient. A value close to 1 implies a strong relationship.
Store 4
Positive correlation, suggesting that there is a tendency for higher average customer ratings to be associated with higher daily sales. The correlation coefficient helps quantify the strength of this relationship, with a higher coefficient indicating a stronger positive relationship.
Store 5
Positive correlation, like the other stores. The correlation coefficient provides a numerical measure of the strength and direction of the linear relationship between average customer ratings and daily sales. A positive coefficient indicates a positive relationship.
c.
There are loads of ways improve customer ratings and sales such as:
· Regularly collecting feedback from customers regarding their experience
· Enhancing the stores’ online presence, ensuring a user-friendly website and mobile app
· Incentives for positive reviews such as using loyalty programs or highlighting reviews on the company’s social media platforms.
· Recognizing and rewarding staff members who contribute to positive customer experiences or providing training to staff members on how to maintain high service standards.
· Engaging with the local community through events and sponsorships or creating a sense of community to build a positive brand image.
· Regularly monitor customer data to identify trends and preferences (add to the app or website)
· Ensure that employees are satisfied and motivated which leads to them providing better customer service.
By implementing some of these ideas. Each store can work towards improving sales and customer ratings which leads to a positive shopping experience.

Q4.
a. 
Null Hypothesis
There is no significant positive correlation between average customer ratings and daily sales for the stores in the population
Alternative Hypothesis
There is a significant positive correlation between average customer ratings and daily sales for the stores in the population.
b.
Daily Sales Data
Urban Stores: 12,15,18,20,20,25,28,10,12,15,18,20,18,20,22,25,28,30
Rural Stores: 8,10,12,14,16,18,5,8,10,12,15,20,22
The independent samples t-test assesses whether the means of two independent groups differ significantly.
The t-statistic measures how much the means of the two groups differ. 
If the P value is less than the significance level then you would reject the null hypothesis.
The T statistic indicates that the means of urban and rural stores are 2.5 standard deviations apart.
With a low P value you have evidence to reject the idea of no significant difference in daily sales between urban and rural stores.
c.
The t-test results indicate a significant difference in daily sales between urban and rural stores. Tailoring marketing strategies for each location based on identified differences can optimize customer engagement and sales.
Potential actions for the company after the t-test are:
Considering different pricing strategies for urban and rural stores based on market demand and competition in each location.
Enhancing the in-store experience, customer service. And engagement based on the specific expectations of customers in each location.
Continuing to collect data on customer behaviour and sales performance in urban and rural stores for ongoing analysis and adjustment of strategies.

Q5.
a.

b.
[image: ]


References
https://moodle.gowercollegeswansea.ac.uk/mod/resource/view.php?id=241547
https://moodle.gowercollegeswansea.ac.uk/mod/resource/view.php?id=241265
https://moodle.gowercollegeswansea.ac.uk/mod/resource/view.php?id=241384


image.png
IScatter Chart to show the ratings and daily salesI
=

Tu 4
- +

% H 3
) 1
B i
S

510

to

§ 0 1 2 3 [} 5

Stores.

@ Daily Sales (in thousands of pounds) & Average Customer Rating (on a scale of 110'5)




