Data Handling and Business Intelligence



Student number : 2009477
Module Number: LCBB5000
Module Name: Data Handling and Business Intelligence
Module Tutor: Dr Md Nazmul Hasan


Table of Contents
Introduction	2
What is EXCEL……………………………………………………………………………………………………………………………………3
Dataset and analysis	3
Visualization of data using PIVOT TABLES, charts, and graphs 	8
Data analysis using SPSS 	12
Conclusion	18
References	19


INTRODUCTION
[bookmark: _Hlk88501244]Data is currently being counted as valuable asset on earth. The Economist in 2017 states that “the world’s most valuable resource is no longer oil, but data.” The reason is that data is more powerful, can when analyzed can be more impactful than anything else (Lioutas and Charatsari, 2020). Today’s businesses are highly dependent on data and the good analyzing. The decisions taken are data driven in most cases. The dependence on data is expected to grow even more in the coming days. Microsoft Excel, launched in 1985 by Microsoft Corporation targeting the people in business have become an instant hit right after the release. Microsoft Excel is a powerful tool to analyze data, prepare charts, graphs etc. In addition to the original functions, Microsoft has continuously incorporated new tools, functions, cross application adaptability to enhance the usability of Microsoft Excel. On the other hand, SPSS, Statistical Package for the Social Sciences was released in 1968 targeted towards the social researchers. Current version of SPSS is developed by IBM and offers a wide range of statistical analysis. Data analysis is a process of inspection, purification, transformation, and modeling of data to find useful information, inform conclusions and support decision making. Data analysis has many aspects and approaches, covering different techniques.
· Data extraction is a special data analysis technique that focuses on statistical modeling and discovery of knowledge for predictive rather than purely descriptive purposes, while business intelligence encompasses data analysis that relies primarily on aggregation, focusing primarily on business the information.
Once the data is analyzed, it can be reported in many formats to the users of the analysis to support their requirements.
· Charts (eg bar charts or line charts) can help explain the quantitative messages contained in the data.
This report is divided into two parts. In the first part, the usage of Excel has been highlighted and in the second part, a given data set has been analyzed using the SPSS.

What is EXCEL?
The software is part of the Microsoft Office suite and is used to work with spreadsheets. Thanks to Excel we can do all sorts of calculations, create charts, graphs and even use the program as a database. With the help of Excel, you can easily and quickly enter information that can then be changed, deleted or added. Businesses use Excel daily.
Excel's many features are of great help to businesses and offer many ways to calculate and analyze important data, such as revenue and expenses. Collecting sales data in Excel spreadsheets allows you to compare sales developments over time. It also provides the flexibility to use an external database for analysis, reporting, etc. Thus, the exact moments of increasing or decreasing trends are easily noticed when they appear. When we have a large amount of data on our sales, they can be easily tracked in Excel.
[bookmark: _Toc87131908]PART 1
1.Dataset and analysis
The data set has sales data of 8,399 orders from four years. Hence, the data set is very extensive. For the ease of analyzing the data, the data set is formatted in a table, charts, and graphs.
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Description automatically generated]
The above data table can be difficult to understand to many users as it contains very different information. It will be difficult for him to navigate the multitude of data. Presenting information in this way to the user it will not be able to be properly understood. It can be difficult to understand whether profits and sales increase or decrease in different years. To be more understandable and clean information Hence a chart has been constructed in the following so that intended users can understand easily, and the desired message is properly communicated. 
The purpose of the data analyzer is to provide clear and easy-to-understand information.[image: Graphical user interface, application, table, Excel

Description automatically generated]
Chart 1. Profit by Order Date
The displayed graphics provide clean and clear information. This graphic is very easy to analyze by the user. The information in it is only about the Superstore profit shown for each of the four years. As it can be seen from the above chart the total profit of the company for each year is following a downward trend. This should be alarming for the management. The management should try to reverse the trend by taking appropriate actions. Also, there are charts under zero, which shows that in this period Superstore achieves losses.
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Chart 2. Sales by Order Date
On the chart above shows sales by Order Data. The information is extracted from the general data set and is presented in a way that does not complicate the data user. From the presented graph it can be analyzed that the sales are higher in 2009 and they start to fall during the years. It can be summarized from the information in that chart that the sales decrease. Using this chart and the chart that represents a profit for the management of a superstore, it becomes clear that the business is not going in the desired direction.

On the table below it can be seen the total amount of the sales and profit of each year. The table shows the total amount which is found by using a formula. [image: Graphical user interface, application, table, Excel

Description automatically generated]
Table 2. Data from total profit and sales.
To be shown more presentable to the data users it can be used PIVOT pie chart.
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[bookmark: _Hlk88514548]Chart 3. PIVOT table 1
On this PIVOT table it can be seen the total profit of each year. From the amounts it becomes clear that the profit decrease. On the pie chart every year is divided by colors and each year represent different color. The biggest part of the pie is representing year 2009, because this the year when Superstore achieve the most profit. The smallest part of the pie is the yellow one and shows the less profitable year.
On the second PIVOT table shows the total sales of each year, which decrease each year. On the pie chart shows that the year 2009 is with the highest sales and the year 2011 is in grey and shows the year with the least sales. Information presented this way is easy available to the users.
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Chart 3. PIVOT table 2
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Chart 4: Yearly sales and profit in the pivot line chart using Exel
As it can be seen from the above graph, the total sales of the company and the total profit of the company for each year is following a downward trend. This should be alarming for the management. The management should try to reverse the trend by taking appropriate actions.

[bookmark: _Hlk88505554]2. Visualization of data using PIVOT TABLES, charts, and graphs
[bookmark: _Hlk88501899][bookmark: _Toc87131916]The PIVOT Tables are useful to summarize the data in one table. Pivot Table also allows building charts and graphs without much complications. The best thing about PIVOT tables has to be the ease of access in editing the columns and values in the table. As these are directly linked to original data table, if the records in the data table is updated, the PIVOT TABLES, charts and graphs are automatically updated. In this section, we try to assess the performance of each region of the company over the previous 4 years.
Sales volume and total profit by region:
The operation of the company encompasses a large area. They are currently operating in 8 regions as specified by the management. For comparison, the management might 
e interested to know the total sales of each of the region. For this, the pivot table has 
been used from the formatted data to extract the data of each region over the period of 4 year.
[image: ]
Table 6: Region-wise total sales and profit in last 4 years. 
The Ontario region yielded the highest total regional sales in the four-year period followed by West and Prarie. The highest profit was also generated from Ontario but the second highest regional profit was from Prarie, followed by West and Atlantic. Northwest Territories yielded the lowest total sales and also the lowest total profit during the period. This report is divided into two parts. In the first part, the usage of Excel has been highlighted and in the second part, a given data set has been analyzed using the SPSS. Next, the above data in the table has been presented in a bar chart for understanding with ease. 
[image: ]
Graph 2: Region-wise total sales
[bookmark: _Toc87131917]The above diagram is useful to understand the total sales of each region along with how much profit each region has contributed. The highest total sales was in the Ontario, followed by West and Atlantic. The lowest total sales were in North west Territories. The highest total profit was in Ontario, followed by Prarie and West. Distribution of the customers
Customers are at the heart of the business. It is the needs of the customers that the business tries to fulfil and hence, the customers pay for the service or the goods, which ultimately would enhance the shareholders wealth. Companies need to pursue customer satisfaction (Hill et al., 2017). If the customers are not satisfied, they can switch to competitors and hence, the business will be harmed.To get an insight on the customers, we start with understanding the customers demographics. 
In the following, a table has been constructed using the Power Pivot in Excel yielding the total count of orders from the customers in each category.
[image: ]
Table 7: Each customer types’ total count
As it can be seen in the above table, the highest number of orders were place by the corporate customers, followed by home office customers. Consumers and the small businesses place almost equal number or orders. 
Next, we look into the distribution of the total customers to find out the contribution of each category to the overall sales revenue of the company. 
[image: ]
Graph 3: Each consumer category’s total sales data of last 4 years 
The highest portion of the sales is generated from the corporate customers. They account for 37% of the total sales. The Home office customers, accounts for 24% of the sales of the company. Consumers and small businesses account for 20% and 19% respectively. Hence, in respect to priority, the corporate customers need to prioritize followed by home office customers. 
[bookmark: _Hlk88503597][bookmark: _Toc87131920]

PART 2
The goal in this part of the report is to highlight the usage of SPSS and using SPSS generate summary to specific queries.
[bookmark: _Hlk88505624]1.Data analysis using SPSS
Formatting the data
To analyze the data, the data set is formatted first. Here, the gender column values and he rice eating column values are converted to ordinal scale. Then the male is marked as “1” and female is marked as “2” in the label column of Variable View Tab. The process is replicated for the values in rice eating column where the formatted value is set “0” for “No” and “1” for “Yes”.
[bookmark: _Toc87131921]Presenting the data using Bar Chart and Stacked Bar chart.
To understand the demographics of the respondents, the data is presented in the following bar chart. 
[image: ]
Graph 4: The demographics of the respondents. 
There are 50 male respondents and 50 female respondents in the survey. So, it can be said that the participation of the respondents from the genders is equal. 
To understand the rice easting habit of the patients, the following stacked bar chart has been used. The total count of the respondents is 100. 
[image: ]
Graph 5: The data of the respondents on their gender and rice eating habit
Source: Output of SPSS
[bookmark: _Toc87131922]The stacked bar shows that in total 40 respondents did not eat rice and 60 ate rice. Of the 40 people who did not eat rice, 30 are female and 10 are male, while of the 60 people who ate rice, 20 are female and 40 are female.
 Fining out the mean and median.
For the scalar data, the arithmetic average is the mean value while when arranged in ascending order or descending order, the middle value is considered to be the median. These are measures of central tendencies and can be easily calculated using the descriptive statistics.

[image: ]
Table 8: Descriptive statistics of the data set
The average age of the respondents is 20.35 years and the maximum age is 26 years whereas the minimum is 13 years. The median age is 19 years, standard deviation of the data is 3.560 
Next to same metrics have been calculated for the group of respondents who ate rice in the following: 

[image: ]
Table 9: Descriptive Statistics of the group of respondents who ate rice. 
There are 60 respondents who ate rice, and their mean age is 20.22 years, median age is 19 years, the maximum age is 26 years, and the minimum age is 13 years. 


K-means -clustering
The K-means-clustering clarifies the dispersion of the data and their centers. In the following a K means clustering for the age of the respondents of the survey has been constructed.

[image: ]
The above graph shows that the age of the respondents of the survey are around three values in general. 
These three central values are 14 years, 25.348 years and 19.582 years.  
Data mining methods
The commonly used data mining methods are discussed in the following:
Decision Tree:
It is most commonly used when probability can be assigned to specific outcomes. The decision tree is used to build classification models that are of tree-like structure. The target results are known in this data mining technique. It outlines all possible solutions based on the conditions to a specific decision or problem (Sharma and Kumar, 2016). 
Artificial Neural Network:
Artificial neural network is mostly used in computer science. Artificial nods or neurons analyze the data in this technique. The data mining process of search engine like Google and Yahoo is heavily employs this technique. 
Regression:
The relationship between the dependent variable and the independent variable can be studied through the regression analysis. The independent variable can be used further to predict the dependent variable based on the relationship identified (Hand, 2007). For example, the relationship between the crop production and rainfall, soil fertility of a region can be established by the regression analysis of past data. This can be used to predict the future crop production level.
Cluster Analysis
Cluster analysis groups the similar data together based on their characteristics. This is useful in classifying the data of similar nature together (Tan et al., 2013). Form example, the cluster analysis of a population can be helpful in identifying the traits, similarities and dissimilarities. 
Advantages and disadvantages of SPSS over Excel
The SPSS and Excel have their own specific usage area. It is true that they have a lot in common and in many areas, they overlap each other. However, there are specific advantages and disadvantages of each application which have been discussed in below:
MS EXCEL Advantages 
Benefits
· Reduction in Data Redundancy
 Suitability with other applications
· The compatibility of MS Excel with other applications is very wide as MS Excel is a part of MS Office package
Making Interactive Charts and graphs
· The charts and graphs prepared in MS Excel are very dynamic and hence, can be very aesthetic
MS EXCEL Disadvantages
Available Statistical Analytical Options
· The options are very limited. 
Ease in manipulating the data
· It is possible to manipulate and code the data in MS Excel too, however, it is not so simple as in SPSS.
SPSS Advantages
Benefits
· Speed and Performance
Available Statistical Analytical Options.
· Specifically designed for the social science researchers. Hence, there are lots of options (Kinnear and Gray, 2006).
Ease in manipulating the data
· As SPSS is designed for researchers, the data set can be easily manipulated and coded (Leech, Barrett and Morgan, 2013).
SPSS Disadvantages
Suitability with other application
· The compatibility of SPSS with other applications is very limited (Verma, 2012).
Making Interactive Charts and graphs
· The charts and graphs prepared in SPSS are less dynamic and hence, not very aesthetic




We can conclude that there is a difference between SPSS and Excel. Excel is spreadsheet software, and SPSS is statistical analysis software. In Excel, you can do statistical analysis, but SPSS is more powerful. SPSS has built-in tools for manipulating data such as transcoding, converting variables. SPSS allows you to perform complex analyzes such as factor analysis, logistic regression, cluster analysis, etc.



Conclusion
In the rational decision-making process, the data is at the heart of everything (Koechlin, E., 2020). To analyze the data and take decisions based on the data, the starting point has to be understanding the data. The better we understand the data, the easier it will be for us to analyze the data. The reason is that data is more powerful than anything else and, when analyzed properly, can have a greater impact than anything else. Businesses today rely heavily on data. In the majority of cases, decisions are made based on data. Data-driven decision-making is expected to increase even further in the coming days. It needs to be remembered that SPSS, Microsoft Excel and other software are just tools. The key to take great advantage of the tools is to understand the purpose and then understand the process. 
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Average: 380441.995

Count: 8
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Home Office Office Supplies
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Product Sub-Category Product Name Ship Date \|
Storage & Organization Safco Industrial Wire Shelving 03/01/2009

Storage & Organization
Binders and Binder Accessories
Chairs & Chairmats

Chairs & Chairmats

Storage & Organization

Paper

Paper

Paper

Telephones and Communication
Binders and Binder Accessories
Tables

Computer Peripherals

Office Machines

Paper

Pens & Art supplies

Office Furnishings

Office Machines

Binders and Binder Accessories
Paper

Chairs & Chairmats

Office Machines

Computer Peripherals
Telephones and Communication
Chairs & Chairmats

Office Furnishings

Office Furnishings

Office Machines

Chairs & Chairmats

Chairs & Chairmats

Office Furnishings

Tables

Paper

3°C Mostly clear

Perma STOR-ALLA, ¢ Hanging File Box, 13 1/8"W x 121/4"D 02/01/2009
Avery Trapezoid Ring Binder, 3" Capacity, Black, 1040 shee 04/01/2009
Hon 4070 Series Pagodad, ¢ Armless Upholstered Stacking (02/01/2009
Hon Valutasks, ¢ Swivel Chairs 04/01/2009
Dual Level, Single-Width Filing Carts 03/01/2009
Black Print Carbonless Snap-OffA*® Rapid Letter, 8 1/2" x 7" 04/01/2009
‘White GlueTop Scratch Pads 02/01/2009
Xerox 4200 Series MultiUse Premium Copy Paper (20Lb. an05/01/2009

T8 06/01/2009
Avery Heavy-Duty EZD &, Binder With Locking Rings 04/01/2009
Bush Advantage CollectionA® Round Conference Table  04/01/2009
Fellowes Mobile Numeric Keypad, Graphite 05/01/2009

Polycom Viavideoa, ¢ Desktop Video Communications Uni 10/01/2009
Staples Wirebound Steno Books, 6" x 9", 12/Pack 07/01/2009
Dixon Prangh® Watercolor Pencils, 10-Color Set with Brust 04/01/2009

'36X48 HARDFLOOR CHAIRMAT 04/01/2009
Panasonic KX-P2130 Dot Matrix Printer 05/01/2009
Cardinal Poly Pocket Divider Pockets for Ring Binders 05/01/2009

"While you Were Out" Message Book, One Form per Page 06/01/2009
Office Star - Professional Matrix Back Chair with 2-to-1 5yn 05/01/2009

Canon $750 Color Inkjet Printer 07/01/2009
Memorex 4.7GB DVD+RW, 3/Pack 06/01/2009
3285 07/01/2009

Hon Deluxe Fabric Upholstered Stacking Chairs, Rounded £ 06/01/2009
Electrix Halogen Magnifier Lamp 07/01/2009
Luxo Professional Fluorescent Magnifier Lamp with Clamp 06/01/2009
Panasonic KX-P1150 Dot Matrix Printer 07/01/2009
Metal Folding Chairs, Beige, 4/Carton 06/01/2009
Hon 4700 Series Mobuisa, ¢ Mid-Back Task Chairs with AdjL07/01/2009

Telescoping Adjustable Floor Lamp 05/01/2009
Iceberg OfficeWorks 42" Round Tables 06/01/2009
Telephones and Communication 232 05/01/2009
Rediform Wirebound "Phone Memo" Message Book, 11x 106/01/2009 | w
>
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2 Total ‘Profit' by 'Order Date'
3
4 Row Labels /| Sum of Profit
5 01/01/2009 -454.71
6 02/01/2009 458.12
7 03/01/2009 13327.89
8 04/01/2009 -462.38
9 05/01/2009 3320.39
10 06/01/2009 -11310.46
1 07/01/2009 -2314.21
12 08/01/2009 9395.45
13 09/01/2009 -943.95
14 10/01/2009 6496.87
15 11/01/2009 1320.24
16 12/01/2009 4720.67
17 13/01/2009 -288.15
18 14/01/2009 4718.02
19 15/01/2009 -48.31
20 16/01/2009 119
21 17/01/2009 180.4
22 18/01/2009 4265.36
23 19/01/2009 968.01
24 20/01/2009 455.11
25 21/01/2009 1882.14
26 22/01/2009 9686.52
27 23/01/2009 365.53
28 24/01/2009 2081.68
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