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Data pre-processing and visualization in Excel

Data pre-processing is a step in data analysis that transforms raw data into formats easily understood and analyzed by computers. Raw data in numbers and texts may contain errors and inconsistencies and not have a regular and uniform design (Tang et al., 2020). Having raw data, it does not make a sense to an organization. It is not easy to understand data in form of texts and numbers. When data is pre-processed and cleaned up, it becomes easy to analyze. Data cleaning is adding missing data, repairing, and removing irrelevant data from a data set. Data cleaning is the most crucial step of processing because it ensures that your data is ready for analysis. When data is incorrect, they produce unreliable outcomes even if they look correct. There is no absolute technique in the data cleaning process because the process depends with the kind of data. Some data might not have missing values but inconsistency of date format might be observed. As such data cleaning is required to ensure that the data are consistency.
For instance, the superstore data contains both numerical and text data. To analyze this data, we need to ensure that data the data are in uniform format, missing values are added and any erroneous data is eliminated.
Excel has essential functions that can be used for data pre-processing. For instance, the IF function checks a specific condition and returns a value accordingly (Sutrisno and Lubis, 2022). The IF function below corresponds to a state of whether sales are more significant than
=IF(E1>E10, E1>E10, E1<E10) 2781.82. since the IF condition is proper, then the function returns TRUE. If the condition was not true, the function would return FALSE.
Lookup

The lookup function in Excel is used when looking at a single row or column and finding a value from the same position (Islam, 2022). Using the lookup function below, the order Id is

known, and we are interested in seeing the profit generated based on that particular order Id. The LOOKUP function below uses the Order Id in cell M9 to obtain the profit. The second LOOKUP function uses the Order Id to bring the shipping cost. Knowing the shipping cost is crucial as it enables the analysts to determine how much it costs to ship a particular product. Therefore, the LOOKUP function is used to took a value based on the know value. Therefore, through LOOKUP function, the company would be able to determine the price of a particular order, the sales, shipping mode, profit generated, the province the product was shipped to, the region, and the customer of bought a particular product.
=LOOKUP (M9, B: B, G: G)

	Order

Id
	

Profit

	998
	93.8

	
Order Id
	


Shipping Cost

	868
	3.61



The slicer function can also insert a chart to analyze sales data in excel. Slicer is similar to a filter and can show sales data with the chart. For instance, if a company is interested in 2012 sales, it can use the slicer function to visualized the sales which were made in 2012. Also, it can be used to create a chart showing the sales which were generated from Elon province or North Carolina region. The data has to be organized into an excel table using a slicer. The desired data is selected then a table is inserted. A slicer header indicates the items included in the slicer. A

filtering button that is not included means that the item is not included in the filter. Also, a slicer has a scrolling button that displays more things currently visible in the slicer.




	
Date
	Sum of Sales

	13/01/2009
	1443.32

	13/01/2010
	9474.96

	13/01/2011
	4170.2275

	13/01/2012
	31573.186

	13/02/2009
	18113.7

	13/02/2010
	301.44

	13/02/2011
	16380.967

	13/02/2012
	2421.54

	13/03/2009
	2835.038

	Grand Total
	
86714.3785




[image: ]


Determining the decline in sales or profits over the years

This graph was generated using the pivotal table. A pivotal table is one of Excel's powerful functions. A pivotal table summarizes and makes sense of large data sets. The data is packaged in a chart that helps report and explore trends based on the information. Pivot tables offer user-friendly ways of summarizing a large amount of data (Muralidhar, 2021). They display, analyze, and comprehend numerical data in detail. Pivot tables can be used to compare sales total of different years. We want to figure out which of the other years has been bringing in the most sales
Profit is the cash that the company gets after it has settled its expenses. Each day, a company can obtain different profits. On a particular day, the company can generate a high profit based on the sales while on another day it can make losses. Based on the graph, the profits had a cyclic trend. On some days, the company would make more sales resulting in high yields. On some days, the company would generate lower profits. On date 13/05/2012, the company developed a profit total of 4323.46.
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)Sales helps in determining how much the company can sell to its estimated customers. More sells mean that the company is performing well and the customer base is high. The null hypothesis may be formulated that there is no decline in sales or profits concerning years. The total number of sales for all the years is 14915600.82. Using the pivotal table, the graph below reveals a decrease in sales. In some years, the company would obtain negative sales. For instance, on 13/02/2012, the company generated a total of -860.63 in sales. This indicates that the company made losses that day. On 13/01/2010, the company made a total of 2646.21 sales. As such, the company experienced a cyclic trend in its sales. In some years, the company would have more sales, while the company lost sales on other days.

 (
Sales
)





















 (
total
 
number
 
of
 
sales
120000
100000
80000
60000
40000
Total
20000
0
DatE
) (
13/01/2009
14/02/2009
15/03/2010
16/04/2011
17/06/2009
18/06/2012
19/08/2010
20/09/2009
21/10/2010
22/11/2010
23/12/2012
25/01/2011
26/02/2011
27/03/2011
28/05/2010
29/07/2010
30/09/2010
1/12/2009
6/4/2009
10/7/2009
3/1/2010
7/5/2010
11/10/2010
4/3/2011
8/8/2011
1/2/2012
5/7/2012
9/10/2012
)It is also possible to use the pivotal tables to obtain the sales made to each region. Based on the chart created below, the company made a total of 14915600.82 sales to 8 regions. Ontario had the highest number of sales represented by 3780242.063, Atlantic had sales of 2014248.204, while Northwest territories had the least sales represented by 83817.746.





	
Region
	Sum of
Sales

	Atlantic
	2014248.204

	North Carolina
	116376.4835

	Northwest
Territories
	
83817.746

	Ontario
	3780242.063

	Prarie
	2837304.602

	Quebec
	1510195.08

	West
	3597549.276

	Yukon
	975867.371

	Grand Total
	14915600.82
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)Based on the provinces output below, the result revealed that British Columbia had the highest sales represented by 1892757.785, the Elon province had sales total of 116376.4835. Countries with the least total sales were Elon, Georgina, Newfoundland, and Northwest Territories.
Therefore, the pivotal tables helps in determine the total number of sales in each province.





	
province
	Sum of Sales

	Alberta
	1704791.491

	British Columbia
	1892757.785

	Dawson
	485334.281

	Elon
	116376.4835

	Georgina
	253083.352

	Hanover
	967784.2135

	Manitoba
	1372848.782

	New Brunswick
	684211.5235

	Newfoundland
	102924.0675

	Northwest
Territories
	
83817.746

	Nova Scotia
	817729.3625

	Ontario
	1314454.258

	Orangeville
	527890.6565

	Prince Edward
Island
	
409383.25



	Quebec
	1510195.08

	Saskachewan
	1464455.82

	Waterloo
	717029.5835

	Whitehorse
	490533.09

	Grand Total
	14915600.82
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The output below shows the sum of product in different provinces. Since British Columbia had the highest total number of sales, it is possible that it has the highest number of products. Through the help of the pivotal table, we were able to determine the sum of product name in each province.

	
province
	Sum of Product Name

	Alberta
	88118

	British Columbia
	81886

	Dawson
	51475

	Elon
	6160

	Georgina
	14410

	Hanover
	61140

	Manitoba
	72964

	New Brunswick
	50998



	Newfoundland
	8512

	Northwest
Territories
	
8290

	Nova Scotia
	73814

	Ontario
	95559

	Orangeville
	58860

	Prince Edward
Island
	
11980

	Quebec
	71810

	Saskachewan
	89608

	Waterloo
	51957

	Whitehorse
	22889

	Grand Total
	920430
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Regression analysis

To analyze the superstore sales data further, regression analysis can be used. Regression analysis is used to determine the relationship between sales and profit (Bazdaric et al., 2021).
The regression line in a regression graph represents the relationship between the dependent and independent variables. Based on the chart below, there is a weak relationship between sales and profit generated by the company. Increasing the sales by one unit will make a loss of 163.59.
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During pre-processing, data can be filtered based on the criteria you define. Based on the graph below, the filtering function was used to filter sales from 2009 to 2012.
[image: ]

Further analysis of the data was done using correlation analysis. Correlation is a mathematical term that describes the relationship between two variables (Olilingo Putra, 2020). Correlation values range from -1 to 1. Based on the output below, sales and shipping costs have a

weak positive correlation. This means that the two variables are moving in the same direction. When the sales increase, the shipping cost also increases.
	
	
                       Sales	
	Shipping cost	

	Sales
	1
	

	Shipping
  cost	
	
0.434578	
	
1  
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How many students like the vanilla flavor of ice cream?

Two hundred students participated in the survey. Based on the SPSS output below, 95 students like the vanilla flavor of chocolate. The 95 students who like vanilla are represented by
47.5 percent. Also, vanilla is the most selected flavor based on the output. Fifty-eight students like strawberries, while 47 students like chocolate. The outcome revealed that most students do not like chocolate flavor ice cream.

ice_cream
	
	Frequenc y
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Vanilla
	95
	47.5
	47.5
	47.5



	
	Chocolate
	47
	23.5
	23.5
	71.0

	
	Strawberr
y
	58
	29.0
	29.0
	100.0

	
	Total
	200
	100.0
	100.0
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How many students are male and female?

The bar chart below shows that 109 females and 91 males participated in the survey. Female students are the majority of respondents; thus, it is evident that females like chocolates more than male students.

	female

	
	Frequenc y
	Percent
	Valid Percent
	Cumulative Percent

	
	Male
	91
	45.5
	45.5
	45.5

	Valid
	female
	109
	54.5
	54.5
	100.0

	
	Total
	200
	100.0
	100.0
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What are the mean and median of participants who like chocolate and strawberry flavor ice cream?


Based on the frequencies below, the mean is 1.82, while the median is 2.

	
	Statistics
	

	ice_cream

	N
	Valid
	200

	
	Missing
	0

	Mean
	
	1.82

	Median
	
	2.00

	Std. Deviation
	.857

	Minimum
	1

	Maximum
	3

	Sum
	
	363



Using the dataset ice cream provided in conjunction with SPSS, give a specific example of clustering.
The K-means cluster analysis bellows attempts to identify homogenous groups based on ice cream flavor (Sinaga & Yang, 2020). The ice cream flavors were specified into three clusters. Iterative and classifying methods were used to update cluster centres.


Initial Cluster Centers
	
	Cluster

	
	1
	2
	3

	ice-cream
	2
	1
	3



Iteration History
	Iteratio n
	Change in Cluster Centers

	
	1
	2
	3

	1
	.000
	.000
	.000



a. Convergence achieved due to no or slight change in cluster centres. The maximum absolute coordinate difference for any centre is .000. The current iteration is 1. The minimum distance between initial centres is 1.000.

ANOVA
	
	Cluster
	Error
	F
	Sig.

	
	Mean Square
	df
	Mean Square
	df
	
	

	ice-cream
	73.077
	2
	.000
	197
	.
	.


The F tests should be used only for descriptive purposes because the clusters have been chosen to maximize the differences among cases in different groups. The observed significance levels are not corrected for this and thus cannot be interpreted as tests of the hypothesis that the cluster means are equal.





	Number of Cases in each
Cluster

	
	1
	47.000

	Cluster
	2
	95.000

	
	3
	58.000

	Valid
	
	200.000

	Missing
	
	.000


Explain the most common data mining and text mining methods that can be used in business with real-world examples


Data mining is sifting through big data to identify hidden business patterns and trends. Data mining and text mining plays a vital role in business success. Classification analysis is a data and

text mining technique used to retrieve important data (Osman, 2019). It is used to group data into various classes. In classification analysis, algorithms are the one which determine how the data can be organized. For instance, banks manage consumers based on various attributes to advertise new loans. In addition, stores use classification to group products based on customers, which aids in predicting purchasing patterns.
The second technique is machine learning. Companies and stores can use machine learning to quickly identify various data patterns, including the number of sales, buying habits of customers, and product usage. The insights obtained are essential as they can be used to develop business plans.
Prediction is the third method. Prediction is the process of converting data into a future action projection. The predictive models analyze data sets to identify trends and patterns before calculating the likelihood of a future outcome (Mohan et al., 2019). As a result, predictive modeling has become a business necessity in both the private and public sectors. Sales prediction and consumer purchasing habits can be anticipated using predictive models. They help manufacturers in predicting distribution needs and determining maintenance schedules.
Data visualization is the fourth method. Data visualization is the process of transforming data into graphs in order to demonstrate the meaning of data to stakeholders. Data can be visually represented using graphs, charts, diagrams, and maps. Charts and tables can be used to show the relationship between monthly product sales over the course of a year. Thus, visually representing data is critical because it helps clients, customers, and managers understand data.
According to Markets and Markets, the global data visualization tools market is anticipated to nearly double by 2026. Companies make better decisions when data is simple to understand and interpret.

Clustering is the final technique. Clustering is a method of representing data in graphs to depict the sales demographics and purchasing trends of a specific product. Data miners can divide data into subsets, resulting to making of informed decisions about consumers and users and  their respective behaviors. Clustering helps businesses people to manage their customer data more effectively.
Retailers, for instance, can use clustering models to determine which customers buy specific products, at what frequency, and on what days. This allows retailers to produce products and services targeting customers in a specific geographic area and demographic.
Clustering can also assist stores in grouping items based on various characteristics and better understanding their sales trends. It can also help insurance companies identify customers with high claims and price policies more appropriately (Sinaga & Yang, 2020). Furthermore, financial institutions and banks can use clustering to better comprehend how potential customers use in-person versus virtual services, allowing them to better plan staffing and branch hours.
Discuss the benefits and drawbacks of using SPSS and Excel using relevant examples, and present your findings in a table.
	Advantages of SPSS

· When data is organized as a database, such as Excel, students can import data from other sources. • SPSS provides comprehensive data management. The tool provides a simple spreadsheet format for data entry that is simple to learn and use.
	Advantages of Excel

· Excel tables are easy to create, and they have structured references
· It can make accounting and financial work easy in the office.
· A person can protect their excel work using a password, and no one will access the data. Thus, the security of



	· It offers excellent graphical display options. IBM SPSS provides boxplots, scatterplots, and histograms that help you see patterns in your data.
· It provides a wide range of statistical models. IBM SPSS includes a variety of highly flexible statistical models, such as general linear and logistic regression models. This allows you to have a single program that can handle almost all of your data analysis needs.
Disadvantages

· Documentation about calculations is sometimes tricky to track down.
· It is costly and requires a permit to use it. It can be expensive to buy for understudies.
· • Training is required to fully utilize all available features.
· • The graph features are not as straightforward as those in Microsoft Excel.
	Excel is better than other software (Johnson and Berenson, 2019).
· It is possible to store many data using excel. All annual data can be stored using this software.
· Excel software can be used anywhere.

It has an online version that can be used and teamed up with other users.
· It is easy to transfer data stored in Excel as it can be printed and shared through email. The same file can be reserved by end users on their personal computers or mobile.
· There are many templates of Excel which can be used to generate tables and graphs.
· It can store multiple spreadsheets in a single Excel file. In each spreadsheet, a person can make an inventory and financial reports.
Disadvantages of Excel

· • A virus can quickly infiltrate it.

Because of macros, anyone can inject
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Relationship between profit and sales
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