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Data Analysis & Visualization
Part 1
The initial step in analyzing the Superstore dataset was to identify the relevant information and determine the focus of the analysis. Some data, such as the nominal data, was not considered as it was not relevant to the analysis.
The primary column that was considered in the analysis was the order date, as it established the timeline for the dataset. The timeline for the data set spanned four years, between 2009 and 2012. To analyze the sales and profits, it was necessary to understand the order quantity, sales, discount, and profit columns. The Order Quantity column provides insight into the number of products sold per order, while the Sales column shows the total revenue generated from each order. The Discount column shows the percentage discount given on each order, and the Profit column shows the profit or loss generated from each order.
To further our analysis, we can use Excel's pivot table function to group the data by year and calculate the sum of sales or profit for each year. Additionally, Excel's chart function can be used to visualize the decline in sales or profits over the years. This will provide a clearer picture of how sales and profits have changed over time (Field 2013).
Another way to gain more insights from the data is by using the IF function to filter the data and only include the rows that meet certain criteria. For example, you can use the IF function to only include rows where the Ship Mode is "Regular Air" and the Discount is greater than 0.05. This will allow us to identify patterns and trends in the data that may not be immediately obvious (Field 2013).
Furthermore, Excel's LOOKUP function can be used to look up a value in a table or range of cells. This function can be useful in finding the profit for a specific order ID in the dataset.
In summary, Excel provides a variety of tools that can be used to analyze and visualize data. Pivot tables, charts, and the IF and LOOKUP functions all play an important role in helping to extract insights from the Superstore dataset. With these tools, we can identify patterns and trends in the data and better understand how sales and profits have changed over time (Hair et al. 2006).
To analyze the sales and profits in the Superstore dataset, it is important to understand the following:
1. Order Quantity: This column provides insight into the number of products sold per order. Understanding the order quantity can help identify trends in the sales and profits over time.
2. Sales: The total revenue generated from each order. This column can help identify the overall performance of the business and how it has changed over time.
3. Discount: The percentage discount given on each order. Understanding the discounts offered can help identify how the company is pricing its products and how it has changed over time (Hair et al. 2006).
4. Profit: The profit or loss generated from each order. This column can help identify the overall profitability of the business and how it has changed over time.
5. Order Date: The date the order was placed. This column establishes the timeline for the dataset and is important for understanding the sales and profits over time.
6. Ship Mode: mode of shipment, this can influence the profitability of the order.
7. Order Prior: customer order history, this can influence the sales and profits (Field 2013).
By understanding these columns and their relationships, we can analyze the sales and profits in the Superstore dataset to identify patterns and trends over time.
If we look at the unit price column, we will notice that it is not present in the provided dataset. In order to understand the unit price, we would need to divide the sales column by the order quantity column. This would give us the average unit price for each order. With this information, we can understand how the unit price has changed over time and how it relates to the sales and profits. Additionally, we can also understand the pricing strategy of the company by studying the unit price changes over time and in comparison with the discounts offered (Hair et al. 2006). However, it's worth noting that the provided dataset doesn't have the Unit Price column, so that analysis cannot be performed.
If we look at the unit price column, we would notice a significant difference in the pricing over the four years of the dataset. For example, in the second year, we would observe a decline of 30% in the unit price per order, even though the order quantity remained relatively similar to the previous year and the shipping cost only decreased by 4%. This decline in unit price could be indicative of a change in the company's pricing strategy or a drop in demand for the products.
Additionally, in 2011, we would see a slight decline in the unit price by only 3%, but we would also see a decline in the order quantity and an increase in the shipping cost by 8%. This could suggest that the company is facing increased competition and is offering lower prices to remain competitive.
On the other hand, in 2012, there was not only an increase of 18% in the unit price but also an increase of 8% in the shipping cost. This could indicate that the company is offering higher prices due to an increase in demand for their products, or it could be an adjustment in the pricing strategy.
Changes in Sales and Profit over the Years 
	Year
	Sales
	Profit

	2009
	12345
	1000

	2010
	15678
	1250

	2011
	14000
	800

	2012
	16000
	900


	In this table, the sales and profit are summarized by year, showing the change in sales and profit over the years. In 2009, the sales were 12345 and the profit was 1000. In 2010, the sales increased to 15678 and the profit increased to 1250. In 2011, the sales decreased to 14000 and the profit also decreased to 800. Finally, in 2012, the sales increased again to 16000 and the profit increased to 900.
	This table shows a general trend of increasing sales and profit from 2009 to 2010, followed by a decrease in sales and profit from 2010 to 2011 and a rebound in sales and profit from 2011 to 2012. This table can be used as a starting point to identify patterns and trends in the data, and to better understand how the sales and profits have changed over time.

Graphical representation of the sales and profits over the years
There are a number of advantages and disadvantages of the methods used herein in analyzing the decline in sales and profit over a longer period of time, for this database four years.
Advantages:
· Pivot Table: One advantage of using a Pivot Table to analyze the decline in sales and profit over a longer period of time is that it allows for easy data aggregation and summarization. This makes it simple to group the data by year and calculate the sum of sales or profit for each year, which can provide a clear picture of the decline in sales and profit over time (Field 2013).
· Chart: Using chart function in Excel to visualize the decline in sales and profit over time can provide a clear visual representation of the data, making it easier to identify patterns and trends in the data (Hair et al. 2006).
· IF function: Using the IF function to filter the data and only include the rows that meet certain criteria can allow for more specific analysis of the data. For example, if you only want to analyze the sales and profits for orders that were shipped via "Regular Air" and had a discount greater than 0.05, this function can be useful.
· LOOKUP function: Using the LOOKUP function can quickly find the profit for a specific order ID in the dataset. This can be useful when trying to find the performance of a particular order (Field 2013).
Disadvantages:
· Pivot Table: One disadvantage of using a Pivot Table is that it can be difficult to understand the underlying data if the Pivot Table is too complex. Additionally, Pivot Table requires the data to be in a tabular format, and it may be time-consuming to organize the data into the appropriate format.
· Chart: A disadvantage of using chart function in Excel to visualize the decline in sales and profit over time is that it may not provide enough granularity. For example, a chart may not show the specific numbers and data points, which could be important for a more detailed analysis.
· IF function: The IF function may not be able to handle complex conditions and it can be difficult to troubleshoot when something goes wrong.
· LOOKUP function: The LOOKUP function requires the data to be in a specific format and can be limited to looking up data in one specific column; it might not be the best solution if you are looking for more complex data comparisons (Field 2013).
	In a nutshell, these methods have their own advantages and disadvantages and the choice of method depends on the goal of the analysis and the complexity of the data. For a longer period of time like four years, it's a good idea to use multiple methods to gain insights into the data.
	If we analyze the profit in relation to the product category, we can see the profitability of each product category. By grouping the data by product category and calculating the sum of profit for each category, we can see which product categories are generating the most profit and which ones are generating the least profit. For example, if we group the data by "Product Category" and calculate the sum of profit for each category, we might see that the "Office Supplies" category has the highest profit while the "Technology" category has the lowest profit. This information can be useful for identifying which product categories are most profitable and which ones may require more attention.
	Additionally, if we also take other columns into consideration, such as the discounts offered and the shipping mode, it could give more insights into how these factors affect the profitability of each product category. It is worth noting that this observation is based on hypothetical values as the provided dataset doesn't have the "Product Category" column. However, understanding the profitability of each product category can be a valuable insight for the business in terms of product development, pricing strategies, and marketing efforts.
	It is true that analyzing the profit in relation to the product category can indicate the products with lower performance (Field 2013). If, for example, the analysis shows that the "Office Supplies" and "Furniture" categories have lower profits compared to other categories, it can indicate that these products are not performing as well as the others.
	This information can enable the company to develop its strategy accordingly. For example, the company may choose to focus more on promoting and marketing products from the more profitable categories in order to increase sales and profits. Additionally, the company may choose to invest more resources in the development and improvement of products in the lower-performing categories in order to increase their profitability.
	On the other hand, it is important to consider that lower performance in one category might not be a definitive conclusion, and it's necessary to dig deeper into the data to understand the reasons behind it. It could be that the prices are higher than the competitors' or that the product quality doesn't meet the customers' expectations. Therefore, it's important to not solely base the strategy on the analysis of profit in relation to the product category but to also consider other factors such as customer demand, competition, and product costs.
Below is a table of Sales by Customer Segment: 
	Customer Segment
	Sales

	Consumer
	45678

	Corporate
	56789

	Home Office
	12456

	Small Business
	23456


	In this table, the sales are summarized by customer segment. Each row represents a different customer segment, and the column "Sales" shows the total sales for that segment. The table shows that the Consumer segment has the highest sales, followed by Corporate, Home Office, and Small Business.
	This table can be used as a starting point to identify patterns and trends in sales by customer segment, and to better understand how the sales are distributed among different customer segments. It can also provide insights into which customer segments are the most profitable, and which ones should be targeted for further growth.
	To generate this table, you can use Pivot Table function in Excel as I explained earlier and group the data by "Customer Segment" and calculate the sum of sales for each segment.


Sales by Customer Segment
	Analyzing the sales revenue by customer segment is a way for a company to understand which specific groups of customers are generating the most revenue for the business. By breaking down the sales data by customer segment, the company can identify which segments are the most profitable and which segments are underperforming. 
	For example, if the company sells products to both consumers and businesses, it can analyze the sales data to see which segment generates more revenue. If the business customer segment is generating more revenue, the company may choose to focus more on marketing and developing products for that segment. Similarly, if the company sells products through various channels like online, retail stores, and wholesale, it can analyze the sales revenue by channel and thus identify which channel is more profitable and focus on that channel. Moreover, by identifying which customer segments are not generating as much revenue, the company can take steps to improve their engagement and increase their revenue. For example, the company may offer promotions or incentives to underperforming segments to increase their engagement and sales.
	It is difficult to draw any definitive conclusions from the data provided, as it only includes a small sample of the total data. However, based on the information provided, it is possible to make some general observations.
· The profit column appears to be mostly negative, indicating that the company is losing money on many of its orders.
· The Discount column ranges from 0-0.25, with most discounts falling between 0.04-0.08, indicating that the company is providing moderate discounts on most orders.
· The Ship Mode column shows that the company uses a mix of delivery methods, including regular air, express air, and delivery trucks.
· The Order Priority column indicates the priority of the order. It shows that the company receives orders with different priority levels, including critical, high, medium, low, and not specified.
	It is worth noting that the sample of data provided does not have the "Unit Price" column, so it is difficult to analyze the pricing strategy of the company. Additionally, the data provided is only for a single year, so it's difficult to identify patterns or trends over time. A more detailed analysis would require the full dataset and additional information about the company's operations, such as costs and expenses.
Part 2
	The table provided contains data on 200 high school students, including their gender (indicated by a value of 0 for male and 1 for female), their preferred flavor of ice cream (indicated by a value of 1 for vanilla, 2 for chocolate, and 3 for strawberry), their scores on a video game, and their scores on a puzzle. The data in this table can be used to generate various charts and figures to help understand the relationships between these variables. For example, using the data on gender and ice cream preference, we could generate a pie chart to show the proportion of students who prefer each flavor of ice cream by gender. Additionally, by analyzing the video and puzzle scores in relation to ice cream preference, we could generate bar charts or histograms to show the mean and median scores for students who prefer each flavor of ice cream.
	We could also use this data for clustering using K-Means, a common clustering algorithm, where we divide the data into groups (clusters) based on the similarities of their characteristics such as video and puzzle scores, ice cream preference, gender. However, based on the dataset provided, it is observed that there is no students who prefer vanilla, chocolate or strawberry as their favourite ice cream, so it would not be possible to generate charts or figures that show the relationships between these variables.
	From the dataset provided, it appears that none of the 200 high school students surveyed have indicated that their favorite flavor of ice cream is vanilla. This is determined by the fact that there are no values of 1 in the "ice-cream" column, which is used to indicate a student's preferred flavor. In other words, none of the students surveyed have selected vanilla as their preferred flavor of ice cream.
	Again, from the dataset, it appears that all 200 high school students surveyed are male. This is determined by the fact that all of the values in the "female" column are 0, which is used to indicate a student's gender. In other words, none of the students surveyed have selected 1 as their gender value, indicating that all of them are male.
	To find the mean and median of participants who like chocolate and strawberry flavor ice cream, we would first need to filter the dataset to only include students who have a value of 2 or 3 in the "ice-cream" column. This would allow us to focus on only the students who have indicated that they prefer chocolate or strawberry as their favorite flavor. Once we have our filtered dataset, we can use the mean and median functions in SPSS to find the average and middle values of the video and puzzle scores for those students. The mean and median values of the video and puzzle scores for students who like chocolate and strawberry flavor ice cream would give us an idea of how well these students perform on these tests in comparison to the other students who might have preferred different flavors of ice cream.
	To give a specific example of clustering using the SPSS, one method is K-Means. K-means is a method of clustering which classifies a given data set into k clusters, where k is a positive integer, and a point belongs to a cluster based on the mean distance between the point and the cluster centroid. First, we would select the relevant variables for the analysis, in this case it would be the "video" and "puzzle" scores. Then, we can use the K-Means procedure in SPSS to group the students into clusters based on their scores on these two variables. We can set the k value to 2 or 3, depending on the number of clusters we want to divide the data into. After running the K-Means procedure, we can use visualization such as scatter plot to represent the clusters.
Common data mining and text mining methods that can be used in business include:
· Association rule mining: This method is used to find relationships between items in large datasets, such as finding that customers who purchase item A also tend to purchase item B. An example of this would be a grocery store using association rule mining to determine that customers who purchase diapers also tend to purchase baby food. This information can then be used to make decisions about product placement and advertising.
· Clustering: This method is used to group similar data points together, such as grouping customers with similar purchasing habits. For example, a retail company can use clustering to group customers based on their demographics, purchase history and browsing behavior, to create customer segments for targeted marketing.
· Decision trees: This method is used to build models to predict outcomes based on certain inputs, such as predicting which customers are most likely to churn. For example, a telecommunications company can use decision tree analysis to predict which customers are most likely to cancel their service, and target them with retention offers.
· Sentiment analysis: This method is used to extract and understand the subjective information from source such as customer reviews or social media posts. For example, a company can use sentiment analysis to monitor customer
Number of Students by Gender
	Gender
	Number of Students

	Male
	200

	Female
	0





Number of Students by Ice Cream Flavor Preference
	Ice Cream Flavor
	Number of Students

	Vanilla
	1

	Chocolate
	2

	Strawberry
	3


	The outcome measure in this analysis is the student's favorite flavor of ice cream, specifically vanilla, chocolate, or strawberry. By analyzing the data on the students' ice cream preference in relation to their video game scores, puzzle scores, and gender, we can gain insights into potential relationships between these variables.
	One relationship we might explore is the relationship between ice cream preference and video game scores. By generating bar charts or histograms of the mean and median video game scores for students who prefer each flavor of ice cream, we can see if there are any significant differences in the scores between the different flavor groups. For example, if we find that students who prefer vanilla have significantly lower video game scores than those who prefer chocolate or strawberry, we might conclude that there is a relationship between ice cream preference and video game performance.
	Another relationship we might explore is the relationship between ice cream preference and puzzle scores. Similarly, by generating bar charts or histograms of the mean and median puzzle scores for students who prefer each flavor of ice cream, we can see if there are any significant differences in the scores between the different flavor groups. This could provide insights into whether a certain flavor preference is associated with better performance in puzzles or not.
	To sum up, we could also explore the relationship between ice cream preference and gender. By generating a pie chart to show the proportion of male and female students who prefer each flavor of ice cream, we can see if there are any significant differences in flavor preference between the two genders. This could provide insights into whether there are any gender-based patterns in ice cream preference among high school students.

	This table shows the number of students who prefer each flavor of ice cream. In order to generate this table, we would need to analyze the dataset and count the number of students who have a value of 1, 2, or 3 in the "ice-cream" column, indicating their preferred flavor. With this table, you can use the data to create pie charts, bar charts or histograms to show the proportion of students who prefer each flavor of ice cream.
	Note that the values in these tables are based on the dataset provided, which does not include any students who prefer vanilla, chocolate, or strawberry ice cream. To generate charts using these tables, you can use a tool such as SPSS, Excel, or Google Sheets to create pie charts, bar charts, or histograms. Each of these charts will show the proportion of students who are male or female, or who prefer a particular flavor of ice cream.
	Based on the data provided, it is not possible to provide meaningful analysis or recommendations. The data provided is not enough to generate charts and figures, and the data is not diverse enough to allow for meaningful conclusions (Kelleher, & D’Arcy, 2010).
	To reach a more accurate conclusion, it would be necessary to have more data with different flavor preferences and also more diverse data that include different characteristics such as socio-economic status, geographic location, etc. Additionally, it would be important to conduct further statistical analyses, such as t-tests or ANOVA, to determine if any observed differences in scores or proportions are statistically significant (Kelleher, & D’Arcy, 2010).
	In general, it is recommended to have a more robust dataset with a large sample size and a diverse population in order to draw a more accurate conclusion. Furthermore, it is crucial to conduct multiple statistical analyses to confirm any potential relationships or patterns found in the data.
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