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INTRODUCTION






Companies need tools for collecting and studying data to learn about the progress of their business, which means the activities that are to be strengthened, the ones to be outsourced or avoided, and how to optimize processes in the working environment.
With the introduction of business intelligence, firms can trust more reliable and accurate data processing, making data-driven decisions.
Business intelligence means obtaining data in the database to generate information and knowledge through the examination of the latter to make effective and timely decisions.
The BI cycle consists in the process of info, which means accessing and interacting with data, followed by analysis and visualization (sharing and promoting) (Tableau, 2022).
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(Tableau, 2022)







The scheme indicated above constitutes the skeleton based on which the data are treated with different applications and their functions.
A correct evaluation is challenging if the right tools are lacking.
This report will focus on two companies' highly used systems, namely SPSS and EXCEL.
Starting from the use of Excel, we will consider as the object of analysis the data supplied by the Superstore data set, and using the program functions, we will determine the decline in profit over the years.
To finalize this task, the data is first processed, through the collection in convenient tables and subsequently evaluated with a multitude of formulas. As the last step, the conducted analysis is displayed in graphs and charts for better and direct communication.



































EXCEL FUNCTIONS IN 3 STEPS:



The purpose is to calculate the decline in profit from 2009 to 2012, as defined in the documentation. Consequently, the definition of profit is the point of start, to outline the information that is vital for the analysis:


Profit/loss= tot sales – tot expenses




PROCESSING



The pre-processing of data is efficiently based on a specific data mart of the superstore warehouse. A data mart is a subset of data, a quick way for the company to consider the purpose of the information by ‘requesting a specific division or business function’ (Talend, 2022). 
The data contained in the document provide indeed a precise orientation that aligns with the profit, sales, and expenses of the company during a specific period. 
Thus, it is first necessary to pre-process the data contained in the data-mart to functionally rearrange them.
As quoted by Dale Walker, data processing is the "manipulation and collection of data to create new relevant information." (Walker D, 2021)
This phase includes several tasks, namely collecting data and their preparation (Walker D, 2021).

Now is the time to see how Excel performs these tasks through its functions, in this case, the Pivot table, considering as objects of interest the total sales, total expenses and total profit.











PIVOT TABLE


Pivot Table is one of the most flexible and comfortable tools in Excel especially when it comes to managing data which has a great extension and contains disaggregated information.
To create a Pivot Table, select the data entered in the Excel sheet and click on 'Insert' -> 'Pivot Table', automatically generating the table.
(A shortcut is to click Ctrl + T on the data).


The created table will therefore look like this.
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The data are now collected within the Pivot table and are mechanically updated if the values change in the imported data sheet.
The next step is reorganizing the data, preparing them for analysis, and selecting the fields of interest, which means the dates, and the profit, also considering the sales and expenses.
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The processed data can be reordered more effectively, taking into account the chronology. For example, since the analysis considers the profit from 2009 to 2012, we can insert the years in the table by dragging the 'order date' item into the rows to make each year's profit visible and subsequently calculate the differences between them.
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Row Labels
	Sum of Sales
	Sum of Profit
	

	2009
	4209896.846
	434096.02
	

	2010
	3560087.045
	364917.33
	

	2011
	3429944.981
	380310.5
	

	2012
	3715671.953
	342444.13
	

	Grand Total
	14915600.82
	1521767.98
	

	
	
	
	

	
	
	
	




The result is, hence, a summary of all the data which are the subject of interest in carrying out the analysis.
Specifically, each year's total profit and sales are available without calculations.






ANALYZING 





To perform data analysis, Excel provides myriad functions based on the imported data, also considering the likely alteration in the data itself.

IF

The IF logic function allows one to evaluate a condition and define two possible actions if this condition turns out to be true or false (Murray A, 2022).

The formula used is: = IF (D2> 7, "Yes", "no") (Murray A, 2022)

In the following analysis, the values ‘Yes’ and ‘no’ can be replaced with "Profit" and "Loss", given that the evaluation concerns the decline over the years of profit.


By dragging down the box, the formula will be copied by referring respectively to the cells below, automatically calculating the profit/loss for the following years. There has therefore been a decrease in profit in the years 2010 and 2012.
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To be more specific, it is possible to add the exact amount of the loss, which means the differential value of the decrease in profit over the years of interest. The total reduction from the year 2009 to 2012 is -91651.89, which is mainly constituted by the loss of -69178.69 that happened between 2009 and 2010.
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To go to the origin of the problem, it is necessary to deepen the investigation further, thus focusing for example on the year 2009-2010 to find the areas of change. The next step is, therefore, to discard the years in which the profit was recorded (that means 2011).
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Considering that the value of the profit/loss is depending on the formula depicted, that means the expenses and the sales of the current period should be the focus of the analysis. However, the process becomes more complicated as all the expenses of the company depend on multiple factors such as the cost of shipments, the cost of the units, and the number of units bought.

So, let's start from a more general framework, calculating the difference of each value between 2009 and 2010 separately in order to realize in which field a significant variation has occurred, which has also impacted the loss of the company.

Still moving with the pivot table, we calculate the difference between the values of 2010 and 2009.
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In the table, it is feasible to notice one value has barely changed and it is the discounts. Consequently, the amount can be discarded from the analysis, as it didn't record a noticeable difference, thus it doesn’t have a big impact on the profit.

It has been registered a reduction in the order of quantities. Naturally, this directly affects the cost of shipping, which depends on the amount of product and the urgency of the shipment.
The insufficient quantity of the order however doesn't constitute a significant loss. Hence it is not the leading cause of the sharp drop in expenses and perhaps the influence was from a qualitative and not a quantitative point of view, which might have impacted the cost of the product and the sales.

In any case, following the formula profit = sales - expenses, expenses cannot be the problem since they have decreased.
The issue is the loss of sales, which is not enough to cover the costs. 
The decline in sales could depend on the following factors, primarily ineffective and poorly consolidated management (Metler R, 2021). Consistency is also critical to ensure effective control and growth of the team, in order to regulate the progress of sales (Metler R, 2021). Poor management can also lead to an unproductive forecast (due to a common misunderstanding of customer behaviour) and to inadequate sales training (Metler R, 2021).
An additional reason can reside in outdated marketing techniques or in the increase of competition in the market (Metler R, 2021).

An explanation for the decline in sales may also lie in the product base margin. It is the margin of the specific product, used to define the product's markup (Heegard, 2021). This value establishes how much the product can generate revenue based on production costs as well. Since the differential margin between 2010 and 2009 is negative, it means that it decreased in 2010. Consequently, in the margin formula, the selling price of the unit perhaps has increased, or the costs of the latter have decreased. 





VISUALIZING

Excel, in addition to being an effective analysis tool, provides the further option of creating charts and graphs.
The graphs are a practical visual summary of the results as a work report.
Creating a graph is a relatively simple operation that can be set up directly from within the program.
As a first point, the data must be well organized, subsequently, it is possible to generate a graph automatically starting from already existing data.
For example, to create a graph that represents the sales trend, with the statistics year by year, you can use the columns to enter the reference years (2009, 2010) and the rows for the sales quantity.
Once the data in the worksheet has been correctly sorted, click on the first cell at the top left and select the data range of your interest.
Click on the “Insert” at the top, press the “Recommended Charts” button or the ones next to it, and all the charts are attached to the new panel that opens.



The chart selected above is a 2D column, among different styles including line, pie, Cartesian, etc.
The graph clearly shows the decline in sales during 2010 and 2011, noting the widest gap between 2009 and 2010.
If one wants to compare several values, such as expenses, profit, and sales, one can opt instead for a line chart, where you can see which value has undergone the most significant change, namely sales.
[bookmark: chapter12]

Now that the graph in Excel is created, it is possible to add new data: right-click on an empty point of the chart in question (in this case, the one used previously for sales) and choose the item “Select data” from the context menu, select with the mouse the range of data to be included in the drawing, then click on the OK button attached to the superimposed panel to add the new values to the graph.

[bookmark: chapter13][image: Graphical user interface, application, table, Excel
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By entering all the expenses and the number of units, the final graph will have a completely different aspect:



In addition, Excel allows one to perform many operations: one can customize the style of the graph by clicking on an empty spot on the chart and then on the ‘Chart design’ tab, located at the top of the Excel screen.
Excel provides customization for each element of the chart. It allows customizing the position and format of the text or graphic options such as shading, outlines, 3D design, fill, path axes and colours, and with these many other options.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]
SPSS functions



2.1 FLAVOUR FREQUENCY



By examining the data in SPSS, it results that out of 200 male and female students, 95 of them like vanilla flavoured ice cream, which constitutes 47.5% of the total students.





	Ice cream flavour

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	vanilla
	95
	47.5
	47.5
	47.5

	
	chocolate
	47
	23.5
	23.5
	71.0

	
	strawberry
	58
	29.0
	29.0
	100.0

	
	Total
	200
	100.0
	100.0
	

	
	
	
	
	
	




The software performs the analysis automatically with the selection of different points in the function menu. 
Select: “Analyse” -> “Descriptive Statistic”-> “Frequencies..”. Choose the subject of interest, namely the “Ice_cream_flavour”.
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Since the purpose is to define the frequency with which “vanilla” appears, select only ‘Statistic”.
To cognise an immediate result of the statistical survey carried out, producing a chart will be extremely helpful: the graphic used below is named ‘Bar chart’. 







2.2 GENDER FREQUENCY 
From the given data, it has been found that 91 are male while 109 are female, respectively 45.5% and 54.5%. The process followed is the same as question 2.1.
The difference resides in the selection of the variable exposed to the statistic. In this case, only the gender label should be selected to define the right frequency.

	gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	male
	91
	45.5
	45.5
	45.5

	
	female
	109
	54.5
	54.5
	100.0

	
	Total
	200
	100.0
	100.0
	


The frequency can be shown also with the creation of charts: select ‘Analyse” -> “Descriptive Statistic”-> “Frequencies...” Then choose ‘gender’ under variable and “Charts”. After click on the desired graphic, the “Pie chart”.
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2:3 MEAN AND MEDIAN
The median and median of the participants who like chocolate and strawberry ice cream are 2.55 and 3.
SPSS function of “mean” and “median” is available in the “Statistic” option used in the questions before.

 [image: ]

However, the function provided is insufficient, since the mean and median calculated includes all flavours.


	Statistics

	Flavours  

	N
	Valid
	200

	
	Missing
	0

	Mean
	1.82

	Median
	2.00





	

Flavours

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Vanilla
	95
	47.5
	47.5
	47.5

	
	Chocolate
	47
	23.5
	23.5
	71.0

	
	Strawberry
	58
	29.0
	29.0
	100.0

	
	Total
	200
	100.0
	100.0
	



To find the correct outcome is necessary to use the frequency table, where the commonness of each taste is visible. Considering just ‘chocolate’ and ‘strawberry’, as already mentioned, they are descriptive denotations recognized by SPSS respectively as ‘2’ and ‘3’.
Therefore, the frequency above shows how many times ‘2’ and ‘3’ appear in the data set. 

Chocolate= 2 x 47 times = 94
Strawberry= 3 x 58 times = 174

The mean is precise “the average of a data set” (StatisticHowTo, 2022) and it’s respectively: 

Mean of chocolate= 94 / 47 = 2 
Mean of strawberry = 174 / 58 = 3
Mean of the two flavours= (94 + 174) / (2+3) = 2.55

The median is the data set’s middle number (StatisticHowTo, 2022).
The numbers are sorted in ascending order, and in this case, ‘2’ repeats 47 times, followed by ‘3’ recited 58 times.
105/2 = 52.5 

[image: A picture containing diagram
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The total frequency with which both numbers appear is 105. The number at the centre is hence at the 53rd position.
This number is 3.



2.4 CLUSTERING (K-CLUSTER) 
The following paragraph explains an example of a K-cluster obtained with SPSS.
To originate, the result click on: “Analyse” ->“Classify”-> “K-mean cluster..”
The variable will be “Ice_cream_flavour”, with the creation of 2 clusters and 10 maximum interactions.
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The results highlight no change in the coordinates of the centers before and after the interactions. 




20

1

	Initial Cluster Centers

	
	Cluster

	
	1
	2

	ice cream flavour
	3
	1




	Final Cluster Centers

	
	Cluster

	
	1
	2

	ice cream flavour
	3
	1




The iteration history shows how much the centers change in every interaction. This type of clustering model is very steady, as the centers in both clusters stabilized already after the second interaction.




	Iteration Historya

	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	.448
	.000

	2
	.000
	.000

	


	Number of Cases in each Cluster

	Cluster
	1
	105.000

	
	2
	95.000

	Valid
	200.000

	Missing
	.000







The number of cases is helpful in comprehending the dimensions of the clusters (further proof of the steadiness), which are almost the same. 









2.5 DATA MINING AND TEXT MINING METHODS

An example of data mining is regression which focuses on the relationships between variables and how they are depending on other factors. (Azevedo and Santos, 2015, p.98-118)

Advertising experts use this strategy to concentrate on client conduct to anticipate the chance of a probable change. (Azevedo and Santos, 2015, p.98-118)

Another technique used is the association, which links two or more items or attributes finding hidden patterns from existing ones (Azevedo and Santos, 2015, p.98-118). It can be used in different fields for example in marketing to predict customers’ behaviour, through support and confidence (Azevedo and Santos, 2015, p.98-118), which means through the frequency of the rule and its credibility.
A type of text method is text categorization (Editorial, 2020) which allows boosting the search for data within a text filtering them according to the argument. For example, in real life, categorization is often applied to classify academic records and patient reports in healthcare organizations.
Text visualization (Editorial, 2020) is a text mining technique that allows you to view text contents more interactively, with a visual map layout, improving search functionality.
An example is the use of text flags and colours that can highlight one as a group of documents, page zoom, or use of different fonts and text sizes.






2.6 SPSS vs EXCEL
SPSS and EXCEL have differences regarding the data treatment, the kind of data information analysed and the structure of the program.
	
	ADVANTAGES 
	DISADVANTAGES


	SPSS
	The IMP company which manufactures, and markets hardware software created the program (Mell, 2020).
It is an extensive and flexible statistical analysis system(Mell, 2020).
The functionality resides in handling different formats and conducting quantitative analysis (Mell, 2020), generating anything from simple graphs to complex statistical analyses (Mell, 2020).
SPSS allows saving a great amount of time and effort in the analysis as the process is automated (Mell, 2020).
For example, as previously analysed, statistics have been made with few clicks from different types of quantitative data (vanilla=1, chocolate=2, strawberry=3).
 
	The program has a cost that is noticeable and is limited in managing large quantities of datasets.
For example, SAS is preferred in the field of medicine that requires vast clinical data analysis (Mell, 2020).
It requires editing data in the variable spreadsheet to recognise descriptive information.

	EXCEL
	Microsoft Corp developed and distributed the program. (Lemoine J, ND).
Thanks to its functions, the software allows performing accounting and financial activities, (Lemoine J, ND) and helps create and work with spreadsheets. This is the reason why EXCEL is versatile on different devices (Lemoine J, ND).
The functionality lies in the possibility of customizing the analysis with the creation of graphs, the summary of calculations, and functions in the work-sheet.
	It requires an entry price and cannot be used for statistical analysis. (Lemoine J, ND).
The program's functionalities depend on the user's knowledge; for this reason, it is difficult to use. (Lemoine J, ND)
It does not consider human error (Lemoine J, ND) in the calculations; for example, if the formulas and functions in excel are typed correctly but are applied to the wrong data, Excel won't recognize it.
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TOT SALES	2009	2010	2011	2012	4209896.8455000082	3560087.0444999961	3429944.981000002	3715671.953000003	


SHIPPING COST	2009	2010	2011	2012	28481.760000000228	27354.26000000022	24939.85000000025	27055.170000000278	UNIT PRICE	2009	2010	2011	2012	232830.98000000123	162467.59000000023	159653.11000000031	195467.55000000104	QUANTITY	2009	2010	2011	2012	434096.02	364917.33000000007	380310.49999999942	342444.12999999931	TOT SALES	2009	2010	2011	2012	4209896.8455000082	3560087.0444999961	3429944.981000002	3715671.953000003	TOT PROFIT	2009	2010	2011	2012	434096.0199999999	364917.33000000025	380310.49999999942	342444.12999999931	



 EXPENSES

Shipping cost	2009	2010	2011	2012	28481.760000000228	27354.26000000022	24939.85000000025	27055.170000000278	Unit Price	2009	2010	2011	2012	232830.98000000123	162467.59000000023	159653.11000000031	195467.55000000104	Quantity	2009	2010	2011	2012	434096.02	364917.33000000007	380310.49999999942	342444.12999999931	



Ice cream flavor


vanilla	chocolate	strawberry	95	47	58	Ice cream flavor


Frequency



gender

male	female	0	91	109	
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