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[bookmark: _Toc99228001]Introduction
The real evaluation is intended to improve hands-on experience with programs like Excel and IBM SPSS. Using various functions and analytic methodologies, some data, such as crime data and ice cream data, as specified in the work description, will be assessed through practical demonstrations. Data must be cleaned and mapped in order for it to provide relevant insights, therefore it must be assessed and adjusted. “The need for data manipulation becomes increasingly more crucial as the amount of data consumed and processed grows.” (Jigsaw Academy, 2019).
[bookmark: _Toc99228002]Analysis of Crime data set in Excel
To analyze a set of data in Excel software, first of all it should be understood the relationship between content of the specific data. Data analysts proposed a “ DIKW Pyramid” model (Fig.1) which represent “the links between data, information, knowledge, and wisdom. Each building brick represents a step toward a higher level: data, information, knowledge, and wisdom are the first four.” (ontotext, 2012)
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[bookmark: _Toc99227795]Figure 1. DIKW Pyramid ( ontotext, 2012)
Data could be processed depending on the task or organization's requirements. 
The common used analysis are descriptive statistics as  averages, counts, sums and many other functions. The properties of a data collection are summarized or described using descriptive statistics.
There are “two types of measurements in descriptive statistics: measures of central tendency and measures of variability (or spread)” (Hayes, 2021). These sorts are frequently subjected for a thorough examination of data set.
Comparing the same data from two separate sources is an example of data analysis. In Crime_data set are two separate data (fig.3 bellow) which gives room for comparisons.
 T-tests, ANOVA’S, F-tests are commonly known as comparative statistical analysis. ANOVA examines if “three or more populations are statistically distinct from each other, whereas the t-test determines whether two populations are statistically different from each other.” (Petritis and PhD, 2018)
 Modeling analysis is another technique to transform data into information such clusters or graphs, used by end users often for predictive analyses. From the user's point of view, analysis modelling defines the problem. “The essence of the problem is defined without regard for how a solution will be implemented, whereas implementation detail specifies how the essence will be achieved.” (EDUCBA, 2021)
For this task descriptive analysis are going to be demonstrated as follow: average/mean, median, mode, outliers, range, standard deviation, counts etc. Some functions such: IF functions, charts and graphs, pivot tables etc.
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[bookmark: _Toc99227796]Figure 2. Count all cells, columns and rows.
Data set given for demonstration contains (Fig.2) 1269 cells filled with numbers provided, also 47 rows and 27 columns.

Also it can be observed that the data set contains two types of data: one is from A to N column and another from O to AA column (Fig.3). 
This is done in order to do comparative analysis on this set of data.
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[bookmark: _Toc99227797]Figure 3. Two different data in the Crime data set
To find out the average/mean of any of these 27 columns with data it is simple to click on column and follow the formula for the average and mean will be displayed in the cell selected. Examples bellow (Fig.4).
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[bookmark: _Toc99227798]Figure 4. Average for crime column as example
The number 102.8085 is the average for the column A which is crime rate.
Another easiest way is to create a Pivot Table for the column and perform the majority of descriptive analyses. (Fig. 5)
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[bookmark: _Toc99227799]Figure 5. Descriptive analysis with pivot table
The beauty of pivot tables is that they allow you to do any sort of computation on a new sheet and manipulate the results as demonstrated in the diagram above. 
There is also another way to perform all descriptive analyses in one go for all columns by using add-on such as ToolPak for analysing data. All descriptive analyses as: mean, standard error, median, mode, standard deviation, sample variance, kurtosis, skewness, range, minimum, maximum and count .See figure below and Appendix A.
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[bookmark: _Toc99227800]Figure 6. ALL DESCRIPTIVE ANALYSES
All of these descriptive studies are raw data from which any form of representation can be created with the goal of reaching a public.
To comprehend them at a user level rather than a technician level, charts and graphs are a better approach to convey any numbers for visual representation.
For instance, based on the output that is required, we may understand the link between facts in the data collection.
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[bookmark: _Toc99227801]Figure 7. Combo representation of relationships
The strategy chosen for the above visualization is a combination of staked columns and stacked area, with the goal of demonstrating the data's interrelation.
As seen in figure above, there is a substantial association between CrimeRate and Education, with the young unemployment rate having a lesser impact on the outcome of CrimeRate data. 
One of the most fundamental statistical tests is the t-test, which is simple to compute in Excel using the Toolpak.
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[bookmark: _Toc99227802]Figure 8. TOOLPACK COMPARATIVE ANALYSES
From Fig.3 t-test for paired two sample for means was performed on B and P cell containing Youth and respectively Youth10 data, very important that alpha should be at 0.05 value, the results are in figure below.
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[bookmark: _Toc99227803]Figure 9. Youth and Youth10 t-tests
Where correlation is 0.79 positive which means the data are strong interconnected and there is a bond between them. As can be seen from fig.9 there is not any hypothesized mean between these two column of data, but may be in other columns.
 lf t Stat < -t Critical two-tail or t Stat > t Critical two-tail, we reject the null hypothesis. 
1.73 >-2.013 Therefore, we do not reject the null hypothesis. The observed difference between the sample means (138.57 and 140.539) is close enough to say that the average number of youth and youth 10 differ insignificantly.
To perform Anova’s tests a single factor will be chosen, alpha value at 0.05 as for t-test.(fig.10) and Appendix B.
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[bookmark: _Toc99227804]Figure 10. Anova single factor
Five columns for anova test have been compared for variations and general descriptive analysis. It can be deducted that generally count is 47 total rows represented by a blue line, and rest of calculations are represented as clustered columns in yellow-grey, and sum orange line. 
This figure is a basic analysis of variance on more samples of data. “The study compares the hypothesis that each sample is chosen from the same underlying probability distribution against the alternative hypothesis that the underlying probability distributions for all samples are not the same.” (support.microsoft.com, 2020)
To conduct a visual examination, Excel charts and Excel formatting skills are used to display the data analysis results on charts. Any set of data may be represented graphically using charts.” A chart is a visual illustration of data that uses symbols such as bars in a Bar Chart or lines in a Line Chart to represent the data.” (www.tutorialspoint.com, 2011).
 As an example of visualization of some data below.
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[bookmark: _Toc99227805]Figure 11.3-D STACKED COLUM
It is hard to ascertain what is represented in the chart above, and the actual impact is distorted. As an alternative, a combination chart may be created to clarify what is represented in the chart.(Fig.12)

[image: Chart, bar chart

Description automatically generated]
[bookmark: _Toc99227806]Figure 12.Combination of clustered columns and line chart
Here is easier to deduct that if wages are rising (yellow line) the labour force10 is increasing along with the wages, and opposite wages are going downwards, the labour force is less available.
Also for example linear regression between two data with relationship.
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[bookmark: _Toc99227807]Figure 13.Linear regression wages and state_size
The R regression is negative with a standard error of 36.61 significant because it is used to calculate other statistics such as confidence intervals and margins of error.
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[bookmark: _Toc99227808]Figure 14. Correlation and trend lines for wage and belowwage10
Another example of a graphic depiction of the wage column and belowwage10 column association. From the computation, it can be deduced that the correlation is fairly negative, -0.82425, indicating therefore both data are significantly associated. The trend line figure shows that the tendency is always in the opposite direction, blue line down-yellow line up, and so on.
Example of outlier representation (Appendix D) shows a cluster formation between two columns with 1 outlier.
[bookmark: _Toc99228003]Conclusion 1:
Excel is a powerful tool for conducting research on given data set. Different analyses were carried out for the assignment above in order to build abilities for the specific tool Excel.
Understanding the DIKW Pyramid method is critical for any data analysis, as the primary goal of any raw data is to extract wisdom by converting numbers into visual representations.
Using add-ons like as Data Analyser, Toolpak, or Kutools expands the quality of data manipulations available. MS Excel is a great tool for beginners in analytics who want to perform simple analyses like descriptive, comparative, or modelling.
The second purpose was to demonstrate practical capacity to work with the analytic tool, since it is one of the tools used by most businesses, offices, and basic databases. Preparing a CV and include a line demonstrating MS Excel proficiency may be necessary for some organisations to hire young professionals.
[bookmark: _Toc99228004]Analysis of Ice_Cream data set in IBM SPSS Statistics
SPSS is a statistical programme used by “ market researchers, health researchers, survey businesses, government agencies, education researchers, marketing organisations, data miners, and others to process and analyse survey data collected through an online survey platform.” (Alchemer, 2018).
The Ice Cream data set is a study of student test results in the education sector. The goal of this section of the report is to examine the relationship between data and demonstrate them through examples and visualisations.
The ice cream column and the female column in the above data are, in reality, descriptors of flavour (1: Vanilla, 2: Chocolate, 3: Strawberry), and gender, respectively (male-0, female-1) As a result, that was modified to avoid confusing the analyst.
Text mining will be utilised to compute this type of data. Text mining is associated with text documents that are either nearly fully or unstructured. This is one of the most important methods for evaluating and processing unstructured data “which accounts for almost 80% of all data on the planet.” (upGrad blog, 2019)
The following questions must be answered and graphically illustrated based on the work description:
· Number of students who like vanilla flavour
· Number of students Male and Female
· Mean and Median of those who like only chocolate and strawberry flavour
· Also what is the relationship between video game scores, puzzle scores and gender with any ice cream flavour.
First and foremost, numbers of males and females will be separated by segmentation method.[image: Table
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[bookmark: _Toc99227809]Figure 15. Segmentation by gender
Separating by gender can be seen that the majority of interviews are number 1 which are females 109 and minority males are 91, 100% of students have been segmented.
As a graphical representation can be a simple bar chart representing how many of the students are male and females.(fig.16)
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[bookmark: _Toc99227810]Figure 16. Simple bar Mean chart
Knowing that vanilla flavour is number 1 from flavour it can be easily deducted how many students like that particular flavour through frequency function
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[bookmark: _Toc99227811]Figure 17. Flavours by groups
From above figure can be deducted that 95 students like flavour number 1 -vanilla, representing the majority percentage from all 200 respondents. Chocolate likers are 47 and 58 for strawberry flavour. To comprehend it graphically a bar chart can be created to visualize the numbers of students of whom what likes, see figure below.
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[bookmark: _Toc99227812]Figure 18. Bar chart for flavours
Because this is a descriptive study of the data set, the mean and median can be found for people who enjoy chocolate and strawberry flavours.
Knowing from figure 17 that from total of 200 students 105 do like chocolate and strawberry flavour.
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[bookmark: _Toc99227813]Figure 19. MEANS
The mean for student who like chocolate ice cream is 75 while for strawberry is 110.
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[bookmark: _Toc99227814]Figure 20. Median, mode and mean
The median for the flavour nr 2 is 59 while for nr 3 is 102.
[image: Chart, bar chart

Description automatically generated]
[bookmark: _Toc99227815]Figure 21. Bar chart
This bar chart (fig.21) represent the mean, mode and Median for students who like different flavours.
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[bookmark: _Toc99227816]Figure 22. Relationship gender, video scores and flavour
Comparing the subgroups for relationships to examine how the relationships between individuals who enjoy video games and their favourite ice cream flavour by gender showed the results from figure 22. The link is significant, as evidenced by the fact that those who do well in games are more likely to like ice cream. Figure 23 depicts the significant association between good game scores and puzzle scores, as well as how they impact people's liking for any type of ice cream.
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[bookmark: _Toc99227817]Figure 23.Video scores and puzzle scores
Advantages and disadvantages of using SPSS statistical software have been investigated after getting expertise with it .
Advantages:
· Data can be imported from .xls files.
· A wide range of statistical models are available.
· A menu-driven interface that is simple to learn.
· No coding needed.
· Outputs on separate window.
· In IBM SPSS, scatterplots, boxplots, and histograms are all accessible to help users spot trends in data.
· Good survey data visualisation and analysis choices and more.
Limitations:
· Work with charts necessitates a fast CPU and powerful machine.
· There aren't a lot of regression analysis approaches.
· Complex analysis has limited applicability.
· Automated amplification makes it impossible to compare distinct charts that use the same scale.
· Beginners may be unwittingly choosing ineffective or incorrect approaches.
· Not a free software as requires licence for a year of use.
In comparison of MS Excel has next advantages and cons:
Advantages:
· The advantage of MS Excel is that it comes with templates and macros.
· Slide layouts might help you to create an effective presentation.
· Many complex analysis may be executed.
· Easy to learn for beginners and easy to manipulate with data.
· Add-ons improve the capacity to analyse a wide range of data.
Disadvantages:
· MS Excel has file size limitations because it slows down when a data set contains more than only few dozen rows.
· For someone with just minimal knowledge, not knowing how equations work might be frightening.
· Limited range of graphical and visual analysis.
[bookmark: _Toc99228005]Conclusion 2:
From data supplied as an excel file, SPSS data mining software was used to generate and assess visual models. Through the interactive viewing of models and analytic efforts, it was feasible to preview statistically and evaluate the primary objective using a range of built-in methods. Classification modelling and mathematical results for visual analysis were largely facilitated by segmentation algorithms. In conceived as to obtain answers to the task's presented queries, sophisticated analytics had to be used to sort out some patterns and trends in unstructured data. For attempt to provide more accurate insight using visual analytics features of data mining software, the survey data file ice cream had to be comprehended properly. The results from data analyses were descriptive and visual modelled. The tool was used to determine the Mode, Median, and Mean, for example. It's also been computed that the vanilla flavour is the most popular among the 200 participants. The correlation charts between game or puzzle results revealed the association between that and the chosen ice cream flavour. The program's user-friendly interface and click-on graphics provide a lot of power for beginners. However, because to the software's complexity, multiple mining queries may be employed in an inefficient manner to achieve the optimum result.
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[bookmark: _Toc99227818]Appendix A: Continuation of Figure 24. ALL DESCRIPTIVE ANALYSES
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[bookmark: _Toc99227819]Appendix B:Continuation of Figure 25. Anova single factor
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Appendix D :Outlier
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