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1. Introduction
Excel is a very useful software which many organizations are using to keep and organize the data. Excel’s tools and features are good to make sense of the organization’s data. For example, a spreadsheet can be used to trace the data and automatically see profits, sales, and totals.
SPSS (The Statistical Package for the Social Science) software is created by IBM, and it is used worldwide to analyse the data and to create predictions and insights based on a specific group of data. 
In the following report, I will explain how Excel and SPSS are used in real life. 
2. Using Excel 
Microsoft Excel is a very easy and quick tool to use to pre-processing the data, analysing the data, and visualising the data. Excel has some basic functions for that. For example, IF function returns the result based on the fulfilment or non-fulfilment of the given criteria. The IF Excel function returns ‘value B’ if condition A is met and returns ‘value C’ if condition A is not met. Another function that helps to pre-processing the data is IFERROR which helps in error handling. The most found errors are #N/A, #VALUE! etc. 
The following example is how I used the IF function:
I opened an Excel spreadsheet, then I write Price and Result, the name for two rows. From cell A2 until cell A7 I wrote different prices. From cell B2 until B7 I wrote High or Low, but I wrote it incorrectly because I want to find out which price is bigger or smaller than $70, and Excel will give me the correct answer for each cell. In the cell B2 I wrote the following formula: =IF(A2<70,"Low","High") and then I pressed Enter and I had the correct answer for each cell. 
[image: ]
Figure 1. IF function

Excel has a function which is called Analyse Data that helps to understand better the data without complicated formulas, and it helps by providing high-level visual summaries, trends, and patterns. To do that, select a cell in a data set, click the button Analyse Data on the Home tab. This function will analyse the data and will create interesting visual about it in a task pane. For more specific information about the data, it can be asked questions in the query box at the top of the pane, and then to press Enter button. 
It is very easy to visualise the data and understand the data with Excel because it can create graphs and charts. Charts and graphs are used to create a graphical representation of any data. The data is represented by symbols such as bars in a Bar Chart or lines in a Line Chart. 
PivotTables are interactive tables that allow the user to organize and summarize big amounts of data in a concise, tabular format for easier reporting and analysing. They can sort, count, and total the data, and Excel creates it by dragging and dropping the relevant information into the appropriate boxes. The spreadsheet needs to have at least one column with duplicate values, in my example they are Row Labels with Sum of Sales and Sum of Profit.
To create a Microsoft Excel report, it needs to open a spreadsheet where we insert all the data, in this case the Superstore data. On the left side of the spreadsheet, we click Insert and then PivotTable. After we click Pivot Table, a small border will come up and we need to select the Table/Range from where we want to create the PivotTable. Second, we need to select New Worksheet, the location for my PivotTable, and then click Ok. The PivotTable Fields will be on the right-hand side of the spreadsheet. First, we need to select what we want to find out, in this case the decline in sales or profits over the years. We will select Order Date, Sales, and Profit. Automatically, Excel will create a PivotTable with Row Labels, Sum of Sales, and Sum of Profit, as you can see in the following example:
	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



Figure 2. PivotTable
PivotTables allow to add many fields to each section. You can change the way values are displayed by clicking the arrow icon next to a value in the Values box. Click on the “Value Field Settings” to change the way the values are calculated. I have showed the Sum. 
The PivotTable will automatically change if the base spreadsheet is modified. This is a great way to monitor the spreadsheets and following the changes. Directly from the PivotTable it can be created a PivotChart to visualise the data. 
To see the decline of sales or profits during the last years, we need to create a graph and a chart. To do that, we select all the PivotTable, and we click PivotChart which can be find in the top right side of the spreadsheet. I have selected to create a Clustered Column chart and Line with Markers chart, which can be seen in the following examples: 

Figure 3. Clustered Column chart

Figure 4. Line with Markers chart
To create an Excel chart or graph, select the data you want to visualise, click on the Insert tab, and click to choose the chart you want to create. How I showed below, I have selected the PivotTable’s data to create Clustered Column chart and Line with Markers chart. The charts can be designed with various styles and colours by click on the Design button. 

3. Using SPSS
Using SPSS software and the provided data from the Moodle, I answered the following questions: 
1. How many students like vanilla flavour of ice-cream? 
The answer is 95 as we can see below.
2. How many students are Male and Female?
The answer is 109 Male and 91 Female as we can see below.
3. What are the Mean and Median of participants who likes chocolate and strawberry flavour ice-cream?
Mean and Median can be found in the statistics below. 
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	ID

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	1
	1
	.5
	.5
	.5

	
	2
	1
	.5
	.5
	1.0

	
	3
	1
	.5
	.5
	1.5

	
	4
	1
	.5
	.5
	2.0

	
	5
	1
	.5
	.5
	2.5

	
	6
	1
	.5
	.5
	3.0

	
	7
	1
	.5
	.5
	3.5

	
	8
	1
	.5
	.5
	4.0

	
	9
	1
	.5
	.5
	4.5

	
	10
	1
	.5
	.5
	5.0

	
	11
	1
	.5
	.5
	5.5

	
	12
	1
	.5
	.5
	6.0

	
	13
	1
	.5
	.5
	6.5

	
	14
	1
	.5
	.5
	7.0

	
	15
	1
	.5
	.5
	7.5

	
	16
	1
	.5
	.5
	8.0

	
	17
	1
	.5
	.5
	8.5

	
	18
	1
	.5
	.5
	9.0

	
	19
	1
	.5
	.5
	9.5

	
	20
	1
	.5
	.5
	10.0

	
	21
	1
	.5
	.5
	10.5

	
	22
	1
	.5
	.5
	11.0

	
	23
	1
	.5
	.5
	11.5

	
	24
	1
	.5
	.5
	12.0

	
	25
	1
	.5
	.5
	12.5

	
	26
	1
	.5
	.5
	13.0

	
	27
	1
	.5
	.5
	13.5

	
	28
	1
	.5
	.5
	14.0

	
	29
	1
	.5
	.5
	14.5

	
	30
	1
	.5
	.5
	15.0

	
	31
	1
	.5
	.5
	15.5

	
	32
	1
	.5
	.5
	16.0

	
	33
	1
	.5
	.5
	16.5

	
	34
	1
	.5
	.5
	17.0

	
	35
	1
	.5
	.5
	17.5

	
	36
	1
	.5
	.5
	18.0

	
	37
	1
	.5
	.5
	18.5

	
	38
	1
	.5
	.5
	19.0

	
	39
	1
	.5
	.5
	19.5

	
	40
	1
	.5
	.5
	20.0

	
	41
	1
	.5
	.5
	20.5

	
	42
	1
	.5
	.5
	21.0

	
	43
	1
	.5
	.5
	21.5

	
	44
	1
	.5
	.5
	22.0

	
	45
	1
	.5
	.5
	22.5

	
	46
	1
	.5
	.5
	23.0

	
	47
	1
	.5
	.5
	23.5

	
	48
	1
	.5
	.5
	24.0

	
	49
	1
	.5
	.5
	24.5

	
	50
	1
	.5
	.5
	25.0

	
	51
	1
	.5
	.5
	25.5

	
	52
	1
	.5
	.5
	26.0

	
	53
	1
	.5
	.5
	26.5

	
	54
	1
	.5
	.5
	27.0

	
	55
	1
	.5
	.5
	27.5

	
	56
	1
	.5
	.5
	28.0

	
	57
	1
	.5
	.5
	28.5

	
	58
	1
	.5
	.5
	29.0

	
	59
	1
	.5
	.5
	29.5

	
	60
	1
	.5
	.5
	30.0

	
	61
	1
	.5
	.5
	30.5

	
	62
	1
	.5
	.5
	31.0

	
	63
	1
	.5
	.5
	31.5

	
	64
	1
	.5
	.5
	32.0

	
	65
	1
	.5
	.5
	32.5

	
	66
	1
	.5
	.5
	33.0

	
	67
	1
	.5
	.5
	33.5

	
	68
	1
	.5
	.5
	34.0

	
	69
	1
	.5
	.5
	34.5

	
	70
	1
	.5
	.5
	35.0

	
	71
	1
	.5
	.5
	35.5

	
	72
	1
	.5
	.5
	36.0

	
	73
	1
	.5
	.5
	36.5

	
	74
	1
	.5
	.5
	37.0

	
	75
	1
	.5
	.5
	37.5

	
	76
	1
	.5
	.5
	38.0

	
	77
	1
	.5
	.5
	38.5

	
	78
	1
	.5
	.5
	39.0

	
	79
	1
	.5
	.5
	39.5

	
	80
	1
	.5
	.5
	40.0

	
	81
	1
	.5
	.5
	40.5

	
	82
	1
	.5
	.5
	41.0

	
	83
	1
	.5
	.5
	41.5

	
	84
	1
	.5
	.5
	42.0

	
	85
	1
	.5
	.5
	42.5

	
	86
	1
	.5
	.5
	43.0

	
	87
	1
	.5
	.5
	43.5

	
	88
	1
	.5
	.5
	44.0

	
	89
	1
	.5
	.5
	44.5

	
	90
	1
	.5
	.5
	45.0

	
	91
	1
	.5
	.5
	45.5

	
	92
	1
	.5
	.5
	46.0

	
	93
	1
	.5
	.5
	46.5

	
	94
	1
	.5
	.5
	47.0

	
	95
	1
	.5
	.5
	47.5

	
	96
	1
	.5
	.5
	48.0

	
	97
	1
	.5
	.5
	48.5

	
	98
	1
	.5
	.5
	49.0

	
	99
	1
	.5
	.5
	49.5

	
	100
	1
	.5
	.5
	50.0

	
	101
	1
	.5
	.5
	50.5

	
	102
	1
	.5
	.5
	51.0

	
	103
	1
	.5
	.5
	51.5

	
	104
	1
	.5
	.5
	52.0

	
	105
	1
	.5
	.5
	52.5

	
	106
	1
	.5
	.5
	53.0

	
	107
	1
	.5
	.5
	53.5

	
	108
	1
	.5
	.5
	54.0

	
	109
	1
	.5
	.5
	54.5

	
	110
	1
	.5
	.5
	55.0

	
	111
	1
	.5
	.5
	55.5

	
	112
	1
	.5
	.5
	56.0

	
	113
	1
	.5
	.5
	56.5

	
	114
	1
	.5
	.5
	57.0

	
	115
	1
	.5
	.5
	57.5

	
	116
	1
	.5
	.5
	58.0

	
	117
	1
	.5
	.5
	58.5

	
	118
	1
	.5
	.5
	59.0

	
	119
	1
	.5
	.5
	59.5

	
	120
	1
	.5
	.5
	60.0

	
	121
	1
	.5
	.5
	60.5

	
	122
	1
	.5
	.5
	61.0

	
	123
	1
	.5
	.5
	61.5

	
	124
	1
	.5
	.5
	62.0

	
	125
	1
	.5
	.5
	62.5

	
	126
	1
	.5
	.5
	63.0

	
	127
	1
	.5
	.5
	63.5

	
	128
	1
	.5
	.5
	64.0

	
	129
	1
	.5
	.5
	64.5

	
	130
	1
	.5
	.5
	65.0

	
	131
	1
	.5
	.5
	65.5

	
	132
	1
	.5
	.5
	66.0

	
	133
	1
	.5
	.5
	66.5

	
	134
	1
	.5
	.5
	67.0

	
	135
	1
	.5
	.5
	67.5

	
	136
	1
	.5
	.5
	68.0

	
	137
	1
	.5
	.5
	68.5

	
	138
	1
	.5
	.5
	69.0

	
	139
	1
	.5
	.5
	69.5

	
	140
	1
	.5
	.5
	70.0

	
	141
	1
	.5
	.5
	70.5

	
	142
	1
	.5
	.5
	71.0

	
	143
	1
	.5
	.5
	71.5

	
	144
	1
	.5
	.5
	72.0

	
	145
	1
	.5
	.5
	72.5

	
	146
	1
	.5
	.5
	73.0

	
	147
	1
	.5
	.5
	73.5

	
	148
	1
	.5
	.5
	74.0

	
	149
	1
	.5
	.5
	74.5

	
	150
	1
	.5
	.5
	75.0

	
	151
	1
	.5
	.5
	75.5

	
	152
	1
	.5
	.5
	76.0

	
	153
	1
	.5
	.5
	76.5

	
	154
	1
	.5
	.5
	77.0

	
	155
	1
	.5
	.5
	77.5

	
	156
	1
	.5
	.5
	78.0

	
	157
	1
	.5
	.5
	78.5

	
	158
	1
	.5
	.5
	79.0

	
	159
	1
	.5
	.5
	79.5

	
	160
	1
	.5
	.5
	80.0

	
	161
	1
	.5
	.5
	80.5

	
	162
	1
	.5
	.5
	81.0

	
	163
	1
	.5
	.5
	81.5

	
	164
	1
	.5
	.5
	82.0

	
	165
	1
	.5
	.5
	82.5

	
	166
	1
	.5
	.5
	83.0

	
	167
	1
	.5
	.5
	83.5

	
	168
	1
	.5
	.5
	84.0

	
	169
	1
	.5
	.5
	84.5

	
	170
	1
	.5
	.5
	85.0

	
	171
	1
	.5
	.5
	85.5

	
	172
	1
	.5
	.5
	86.0

	
	173
	1
	.5
	.5
	86.5

	
	174
	1
	.5
	.5
	87.0

	
	175
	1
	.5
	.5
	87.5

	
	176
	1
	.5
	.5
	88.0

	
	177
	1
	.5
	.5
	88.5

	
	178
	1
	.5
	.5
	89.0

	
	179
	1
	.5
	.5
	89.5

	
	180
	1
	.5
	.5
	90.0

	
	181
	1
	.5
	.5
	90.5

	
	182
	1
	.5
	.5
	91.0

	
	183
	1
	.5
	.5
	91.5

	
	184
	1
	.5
	.5
	92.0

	
	185
	1
	.5
	.5
	92.5

	
	186
	1
	.5
	.5
	93.0

	
	187
	1
	.5
	.5
	93.5

	
	188
	1
	.5
	.5
	94.0

	
	189
	1
	.5
	.5
	94.5

	
	190
	1
	.5
	.5
	95.0

	
	191
	1
	.5
	.5
	95.5

	
	192
	1
	.5
	.5
	96.0

	
	193
	1
	.5
	.5
	96.5

	
	194
	1
	.5
	.5
	97.0

	
	195
	1
	.5
	.5
	97.5

	
	196
	1
	.5
	.5
	98.0

	
	197
	1
	.5
	.5
	98.5

	
	198
	1
	.5
	.5
	99.0

	
	199
	1
	.5
	.5
	99.5

	
	200
	1
	.5
	.5
	100.0

	
	Total
	200
	100.0
	100.0
	




	GENDER

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	FEMALE
	91
	45.5
	45.5
	45.5

	
	MALE
	109
	54.5
	54.5
	100.0

	
	Total
	200
	100.0
	100.0
	




	ICECREAM

	
	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
	



	Statistics

	
	ID
	GENDER
	ICECREAM

	N
	Valid
	200
	200
	200

	
	Missing
	0
	0
	0

	Mean
	100.50
	.55
	1.82

	Median
	100.50
	1.00
	2.00
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I have created these statistics using SPSS software. I opened a SPSS spreadsheet, insert the data provided, and clicked on the Variable View in the left-hand side, in the corner. Then I clicked on Analyze to select Descriptive Statistics and clicked on Frequencies. A box pane will come up and we can select the Variables we want to find out about. Afterwards, we press OK, and all the statistics will show up. SPSS is a very easy software to use. To find out the Mean and Median, click on Analyze, Descriptive Statistics, Frequencies and select the Variables which we want to find out, into the other column and click on Statistics, click to select Median and then click Continue. It is the same to calculate Mean. The Statistics will show the results into another tab like an output. 
K-means Clustering example: I chose to have two groups of people, Group 1, and Group 2. In Group 1 we have people taller and with a bigger weigh than the people from Group 2. To calculate the height and weight of each group, Features will be the Height and the Weight. The average height and weight of the people from Group 1 is bigger than the average of the people from Group 2. A sample means each person for who we calculated the height and the weight. To create a graph, we plot the height calculation of each person like x-value and the weight as y-value. The average of all the height calculations is the average x-value and the average of all weight calculations is the average y-value. The center of the cluster is created if we plot the average x-value and the average y-value. K-mean algorithm will try to arrange those persons by height and weight, and that will be seen in the clustering. 
First example of data mining is classification. This method is used to differentiate the items in the data into groups. Classification method has two steps to be followed: One is the learning step where a classification algorithm creates the classifier by analysing a training set, and the second step is the classification step where the data is tested to estimate the accuracy of the classification rules. For example, any bank can find out if the applicants for any loan are at low, medium, or high credit risks. 
Another data mining method is clustering, which can be found above as well. We can find a variety of clustering methods used such as: Hierarchical Agglomerative methods, Grid-Based Methods, Partitioning Methods, etc. Same example, the bank can find out with clustering which applicant of the loan is at credit risk. 
Text mining techniques:
1. Information exchange – the process of extracting meaningful information from big chunks of textual data. This text mining method focuses on identifying the extraction of entities, attributes, and their relationships from semi-structured or unstructured texts. 
2. Information Retrieval – is the process of extracting relevant and associated patterns based on a specific set of words or phrases. IR system is using different algorithms to track and monitor user behaviours and discover relevant data accordingly. Example, Google is a big search engine IR system. 
3. Categorization or Natural Language Processing (NLP) – is a process of gathering test documents and processing and analysing them to uncover the right topics or indexes for each document. Nowadays, NLP is an automated process used in a host of contexts ranging from personalized commercials delivery to spam filtering and categorizing web pages under hierarchical definitions. 
4. Clustering – is an important text mining method because it is trying to identify intrinsic structures in textual information and organize them into relevant subgroups or clusters for a better analysis. Clustering it is a standard text mining tool that assists in data distribution or acts as a pre-processing step for other text mining algorithms running on detected clusters. 
5. Summarisation – is the process of automatically generating a compressed version of a specific text that holds valuable information for the end-user. Text summarisation integrates and combines the various methods that employ text categorization like decision trees, neural networks, regression models, and swarm intelligence.

EXCEL
	ADVANTAGES
	DISADVANTAGES

	· The ability to organize big amounts of data into orderly, logical spreadsheets and charts.
	· For some users can be difficult to understand how to use Excel.

	· Formula and Calculation functions make it crunches the number immediately, making big calculations easier than using a calculator.
	· Excel can have calculation errors because is not checking human errors. 


	· Excel can be used on smartphones and tablets as well.
	· Excel can be time wasting because you enter the data manually. 

	· Excel works with almost every other piece of software in Office.
	· Excel can be expensive to use. 







SPSS
	ADVANTAGES
	DISADVANTAGES

	· SPSS is very easy to understand and use and interpret the results.
	· SPSS can be very expensive for students to purchase. 

	· The software is built with statistical tests. 
	· Sometimes, people need to be trained to understand all the SPSS’s features.

	· It creates easy displays data tables and very fast. 
	· The graphs are more difficult to understand than the Excel’s graphs.



4. Conclusion







Sum of Sales	2009	2010	2011	2012	4209896.8454999998	3560087.0444999998	3429944.9810000001	3715671.9530000002	Sum of Profit	2009	2010	2011	2012	434096.02	364917.33	380310.5	342444.13	
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