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Introduction
This assignment has shown information regarding data handling and business intelligence. This report showed the data interpretation and manipulation. MS Excel is used for data manipulation in this assignment. The used dataset in this assignment is Superstore sales and Ice cream. The retailer analyses the dataset to make the decision about how much each area contributes to the total sales. The later part of the report has shown the uses of Excel and SPSS and the advantages of each tool. The report has briefly analysed, evaluated and graphically represented the sales data of the super store and the data of ice cream sales.


















Part 1
Determining the decline in sales or profit over the years of Superstore
This part of the report will show the decrease in the sales or the profit of the superstore by utilizing the data set over the years. The main priority is to analyse the sales. The given dataset for analysis is the sales report of the Superstore. The given dataset has been analysed and evaluated using MS Excel. At first, the data of the sales needed to be separated to determine whether there is any decline in the sales or profit in the given dataset. Identifying a decline in sales or profit is easier if there is a section separated over the years regarding the sales. MS Excel helped to separate the sales data from the dataset effectively to another file where the dataset can be separately analysed to find out the growth or decline of the sales. At first, the requirement is to find out the key elements from the full dataset. By analyzing the dataset, it will be easier to find out the related data for identifying the decline of sales or profit in the sales of the superstore. As the value of the sales will convey whether the growth or decline in the sales. The data entitled with sales in the data set will consist of sales and the data entitled with the order data is the sales of what year. These both will help to determine the decline or growth in the sales. After the separation of the two-year data set, it is time to identify whether the sales or profit has declined over the years. But at first, it requires to be pre-processed. 
Pre-Processing the Data
[image: ]
Figure 1 Pre-processing of data
Source: (Famili et al. 2017)
The goal of conducting pre-processing is to determine any mistake in the dataset. There are some mistakes which can be identified at first glance during the pre-processing. For instance, the data entry can mess up with the number given in the data set. The provided number for the transaction can be wrong for the product. This leads to the wrong sales data for the organization. Though preprocessing won’t determine the wrong unit price in the data set made in the first place. So it needs to be understood that pre-processing can’t find out the errors in the dataset but it is mainly used to terminate the inconsistencies in the service level of the dataset. Pre-processing provides filtered and clean data which is the more effective and inconsistent dataset for evaluation and analysis. 
The first task of pre-processing the sales data of the superstore data is to find out any negative value in the sales data. Because sales data can’t be negative so if there is any negative data then it’s false. By applying the filter, it is simple to find out the negative data in the dataset. Because the filter divides the numbers in ascending order, the least significant data will be found at the beginning of the dataset column. This means that if there are any negative values in the dataset section, they will be in the first. When the filter is applied to the sales column, it is possible to observe that the sales data does not contain any negative numbers or blank values. This indicates that the sales clerk was not responsible for entering any of the negative values that are present in the dataset. Though IF function also can be used to preprocess the data in excel. If function in excel helps to find out if there is any missing value in the dataset concerning the column of order date and sales of the dataset (Famili et al. 2017). The function of identifying whether there is any missing value in the dataset is, ‘=IF (Order Date=”,” Nil”, Order Date)’. Also the function of finding out if any missing value in the dataset is ‘=IF (Sales =”,” Nil”, Sales)’. So after processing, if there is any empty cell in the dataset, it will identify its missing as by writing down in the cell “Nil”. After this step, it will be easier to understand and find out if there is any missing value in the corresponding row. After that, the sales clerk will fill the empty cells with accurate information in the blank cells. 
[image: ]
Determining any decline
The first thing to determine the decline in the dataset over the years requires a clear dataset to analyse and evaluate. The dataset will seem clear and ready to be analyzed after the pre-processing. The decline can be identified by using the Pivot table. Following is the application of Pivot tables on both of the columns in the order date and sales and placing the sales in the value section and order date in the rows in the table. 
[image: ]
Figure 2 Application of Pivot Table
Source: Self-made
The sum of sales over the years comes from the derived dataset of each year which is collected from the dataset of the superstore. Though the table still does not provide any definitive sign of whether there is any growth or decline in the sales or profit. So another percentage table is necessary to identify the declining rate. Following is the table consisting of percentages. 
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Figure 3 Determining Decline using excel
Source: Self-made
So from the table, it is visible that starting from 2009 to 2010, there was a constant decline of 15.44%. A decline of 3.66% was seen in the year 2011 which is lower in comparison with the year 2010. Though in 2011, the sales increased by 8.33% compared to the previous year. So from the table, it is evident that the sales dropped from 2009 to 2011 but after that, the sales increased started from 2012. So two years in the given dataset of superstore shows the decline in sales or profit. 
Analysing and visualizing the dataset
The identification of declined sales has been done after cleaning the dataset at first. In this part, the report has focused on visualizing and analyzing the dataset by using excel. Analyzing is the process of a brief examination of something difficult which is carried out because of comprehending its nature to conduct its basic features (Garcia et al. 2016). So on the basis of the definition of analysis, it can be said that the previous section of defining the decline of sales or profit was analyzing the dataset. Visual analysis is another form of analysis. In the previous section, the report showed that the decline of the ales between 2010 and 2011 was on the basis of percentage. Though the raw tables failed to provide a clearer explanation on the matter of how each year the sales or profit had declined. The use of MS Excel’s graphs and charts can show the situation graphically which can help to understand the situation more properly. The graph and charts of Excel can help to visualize the dataset without the use of the percentage determined earlier. After setting the trend of the dataset it will be easier to analyse the data and understand it to provide a statement. 

Figure 4 Visualization of the Sales Data of Superstore
Source: Self-made
The above graph is the visualization of the data. It is an effective way to use graphs and charts to visualize the data from the pivot table to view the trend of data in each to analyse the data. Since the beginning of 2009 year, the sales of products are at a regular level. The main sales dropped started from 2010 which then continue to 2011 consecutively. But again in the graph, we can see that the sales rise from the beginning of 2012. So the whole summary of the dataset can be seen in the above graph which is made using Excel. We see that from 2009 to 2011 the line in the above graph drops which indicates a decline in the sales and then rising in 2012. So we can see the data trend from the above graph visually. Excel not only just can show the increase or decline in the sales volume but also analyse other variables of the dataset. For example, Excel can show the analysis of the sales data from a specific area and graphically show the sales from that area so that the superstore can understand their target market on the basis of loyal customers to make further decisions and identify they are most to worst profitable places. Such as:

Figure 5 Sales by region
Source: Self-made
The information can be visualized by using the Pivot graphs also. This helps an organization to understand their sales trend better for example:

Figure 6 Region-wise sales
Source: Self-made
The above diagram can help the superstore to realize the overall sales per area and how much each area contributes to the wholesale. Ontario contributed the biggest one followed by Atlantic and West. The lower contribution came from North West Territories. Northwest Carolina had close competition in sales by region against Northwest Territories. 
Part 2
Number of students like Vanilla flavor of ice cream, number of male and female students

Figure 7: Ice cream participant’s information
Source: (Self-made)
Among all the students, 95 students like to eat vanilla ice cream. 46 students eat chocolate and strawberry. The total number of male students is 91 and 110 students are female who likes to eat ice cream. 








Mean and median of participants

Figure 8: Mean and median of participants
Source: (Self-made)
The mean of participants who likes chocolate is 40.5 and strawberry is 50. The median for strawberries is 35 and the median for chocolate is 47. 
K-Mean clustering
The K-means clustering method is used to analyse the difference between data and its centers. It is a clustering method of vector quantization which originated from signal processing that targets partition and observation into k clusters in which each observation belongs to the cluster with the nearest mean. It serves as a prototype of the cluster (Gaikwad et al. 2014). 







Figure 7: K mean clustering
Source: (Lee, 2018)
The most common text mining methods
Text mining is a process of evaluating text data. Text mining is a method by which the miners of the data handle large datasets and those from the datasets. Text mining is used to find out the patterns from the dataset which later can be utilized in the evaluation and analysis of the dataset (Hinton et al. 2014). There are different types of ways to mine the text of the data and extract a pattern from the dataset. The stated following methods of text mining are the most famous and used data mining techniques used by the majority of statisticians. Following is a brief discussion of each famous method of text mining:
Information extraction: Information extraction is used to extract information from big unstructured data. This method recognizes the key phrase and keywords from the unstructured data and on the basis of this text information (Gaikwad et al. 2014). The extraction of information is used rapidly in the real life. For instance, business managers go through different financial information from a few documents. Information extraction algorithms are used to extract data from all important information such as company growth metrics, tables and other financial details from different kinds of documents. 
Information retrieval: Information retrieval is a text mining method that uses different phrases and words and connects these phrases and words to retrieve any useful data that can be utilized in the process of evaluation and analysis of data (Lahlou, 2016). The search engine is the most commonly used example of the information retrieval of text mining method. In search engineer, the users usually use two or three pieces of meaningful words unrelated to each other and the majority of the time the lines are grammatically incorrect. Information retrieval is the text mining method which accumulates the overall searches and gives proper meaningful data that can be utilized in searching the actual words that the surfer was trying to get out of their search. 
Natural language processing: The text mining method of natural language processing is concerned with the automatic processing and evaluation of unstructured textual input and it helps computers to read by evaluating word syntax and structure (Lahlou, 2016). NPL conducts some analytics consisting of summarization, NER and sentiment analysis. Grammarly software is the most common example of the NPL. NPL finds out the point of correction in Grammarly that was not perfectly written and provides the solution. 
Clustering: Clustering is another similar classification of the method of text mining. The clustering method divides the data on the basis of the differences unlike picking the data. The differences in this method more rely on the algorithm of clustering than the absolute (Antons et al. 2020). For example, in real life, the doctor uses this method to determine the condition of the patient and provide accurate remedies to cure it. 
Text summarization: Another important text mining method is text summarization. Different lengthy papers and documents are presented in different cases. Because it is tiresome and difficult to read a lengthy document or paper to know about what it is. However, the text mining method uses the algorithm to determine the meaningful sentences from a lengthy document so that a reader can read and understand the meaning without wasting time on unnecessary sentences (Chartier and Meunier, 2011). This saves time and resources for the reader in the real life. 
Visualization: Visualization is another important text mining method that helps to extract information. In this method, the attraction enhances the audience because of the use of visualization (Weiss et al. 2010). Text documents are also can be visualized to understand the information effectively. This method helps to give a quick look into the similar keywords in a text, the meaningful words or phrases or any meaning in full paragraphs. For example, the police department uses the information of visualization to detect criminals. 



Advantages and disadvantages of SPSS and Excel
They can enjoy some benefits as well as some problems by using both SPSS and Excel. Following are the advantage and disadvantages of both SPSS and Excel:
Advantages of Excel
1. Excel organize data effectively. It has the best system for organizing and evaluating information. Excel helps users to store and organize data easily. 
2. There are built-in formulas and functions used in Excel to determine answers to the calculations and analyse them within seconds. For example, mean, median, mode, IRR, standard deviation etc. 
3. Since Excel is created on the NET platform, third-party programs can use this software. 
Disadvantages of Excel
1. Excel is built on one the complicated system. Though Excel can conduct critical calculations within seconds one needs to learn many formulas and functions to enjoy the benefits. 
2. It is not free for users. The price of this software is rising exponentially. At present, cloud computing has become the prime source for people and Excel for cloud-based services can take up to £36 per year from a customer which made it an expensive software (lee et al. 2018). 
Advantages of SPSS
1. SPSS consists of different types of statistical options to use. 
2. The built-in SPSS software is attractive to use. 
3. SPSS I faster to use in comparison with other spreadsheets and statistical software available in the market. 
4. SPSS helps to interpret results more easily than other software. It is easier to understand the results by using SPSS software (Kirkup, 2012). 




5. Disadvantages of SPSS
6. It is very expensive software to use which is unaffordable for the students. 
7. Any random person cannot use the software due to its criticality which is an obstacle (Anton and Ivan, 2015). 
8. The use of graphs and charts in this software are not as easy as using the graphs and charts of Microsoft Excel. 




















Conclusion
This report has briefly discussed different aspects of data management and business intelligence. It has shown data manipulation and interpretation. The author has used MS Excel to manipulate data. The report has used two datasets, supermarket sales and the ice cream liked by students. Excel was used to determine the decline in profit of the superstore sales and the mean and median of participants who liked ice cream. Then the author has shown the advantage and disadvantages of using MS Excel and SPSS software. 
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