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Executive Summary
The purpose of the report is to demonstrate the use of Excel and SPSS in analyzing data. This report wishes to describe the preprocessing steps of data before analysis. The report also intends to use crime rate dataset to find the crime rate per million persons using suitable excel functions. The report will also focus on the use of SPSS in establishing the number of students who like vanilla, how many are males and how many are females from a given dataset. This study will also look at various text and data mining techniques as well as present a brief discussion of the advantages and disadvantages of the use of Excel and SPSS in analyzing data.






















PART 1
Introduction
The aim of the first section of this report is to discuss how excel can be used to preprocess, analyze and visualize data. Diamond and Mattia (2018, p.3) shows that excel is among the most popular software under Microsoft that is used for analyzing and visualizing data. Excel is a powerful tool with a number of functions that enables a researcher to generate insights from data, preprocess the data and cross-tabulate the data in any way the researcher feels suitable. In this part of the report, focus will be placed on how to use excel in producing relevant charts and graphs using the crime rate data. The data will be preprocessed and analyzed in excel using the variables in the dataset. The use of excel functions in each process will be highlighted throughout the text. Moreover, the data will be cross-tabulated so that excel tables and graphs with relevant statistics will be visualized. The visualizations will include bar charts, pie charts, scatter plots and column charts. This visualizations will be used to study the characteristics of the data as well as the relationships between the various variables in the data. In this manner, insights like which variables negatively or positively influence crime rate will be evaluated. Other statistical measures to support the visualizations will include means, medians, standard deviations and variance. Correlations will also be run to determine relationships between variables, and to emphasize on visualizations. The subsection presented below is a description of the use of excel throughout the process.




Use of Excel in Preprocessing, Visualizing and Analyzing Data
Excel has various tools and add-ins that enable the visualization and analysis of big sets of data (Kajati, Miskuf and Papcun, 2017, pp.000491-000496). Muralidhar (2021) argues that excel has powerful functions for preprocessing and cleaning data before analysis is carried out. He describes some of the functions as IF functions which checks a specified condition and returns a given value otherwise it returns another value if the condition is not met. The COUNTA function returns the number of cells in a column that are not empty while the COUNTIF function returns the count of values defined by a condition or characteristic in a given range (Muralidhar, 2021). Pivot tables are also a useful tool in excel for analyzing large sets of data (Williams, 2020). Williams (2020) describes the process of using excel pivot tables to summarize large sets of data. By clicking on dataset and then Insert tab, one can choose from the recommended pivot tables or create a new table that summarizes data automatically (Williams, 2020). Williams (2020) also describes the use of excel in data visualization. Williams argues that excel is an essential tool in data visualization as it offers a wide range of charts for the dataset. By clicking on Insert tab and then under Charts click Recommended Charts and excel is able to provide suggestions on suitable graphs for the selected dataset. The other functions of excel that can help in data analysis as earlier described are the correlations analysis using the CORR () functions. This function would enable us understand how one variable behaves with respect to another, and thus by treating crime rate as a dependent variable, we can establish how all other variables influence crime rate. Furthermore, the data analysis tool pak can be used to run a regression equation for the variable where crime rate is a dependent variable influenced by other variables. This would form a supporting analysis for the main purpose of the report, which is to establish the crime rate per million persons from the dataset. In the section described below, a practical use of the procedures and techniques described above is presented. The section introduces descriptive analytics of the dataset, visualizations and ends with a discussion of key results and findings.
Descriptive Analysis
The crime rate data was checked for errors and missing values using the COUNTBLANK () function in excel. In all columns, none of the cells had a missing value. Using the =COUNTIF(A2:A48,"<0") function in excel, we can check for negative values which would be invalid. In all columns, none of the cells had a negative value and thus the dataset can be assumed to contain at least logically valid responses. Now that a simple data preprocessing check has validated the data, a simple description of the data follows. The crime rate data contains 14 columns and 47 rows of data. The columns represent the crime rate, youths, region, education, expenditure, labor force, males, moremales binary, statesize, youth unemployment, mature unemployment, HighYouth Unemployment binary variable, wage and below wage counts. The rows represent the different observations of the dataset. The excel output (Figure 1) below shows the means, standard deviations and variances of the different variables in the dataset;
Figure 1: Descriptive Statistics Output
[image: ]
Region, MoreMales and HighYouth Unemployment are binary variables. 0 represents Northern Region and 1 Southern Region. O represents less males than females and 1 represents more males in the columns. 0 represents instances where there was low youth unemployment and 1 an instance where there was a high youth unemployment rate. All the variables were quantitative in nature except the binary variables, MoreMales, HighYouth Unempoyment and Region which were categorical variables. Since the means of MoreMales is 0.18, it means that there were more females than males. Using the COUNTIF() function, we can determine the number of instances when males were more than females and the vice versa as shown in the table below. From the excel table, we can observe that there were 38 instances when females were more than males.
[image: ]
The mean of HighYouthUnemployment is 0.3061 which means there is lower youth unemployment in most of the cases. The excel table below shows the counts using the COUNTIF() function
[image: ]
From the table above, there are more instances in which there is low youth unemployment (32 count cases). 
For the region, the mean is 0.33 meaning Northern Region (0) has more observations than the Southern Region. The pie chart below shows the count distribution of the cases;
[image: ]
The chart shows that 66% of the observations were from the Northern Region while 34% from Southern Region. 
By comparing the means and medians of the variables we obtain the absolute differences as shown in Figure 1, we find that the absolute differences are not big implying means and medians are close to each other. This means that the dataset is normally distributed across all the variables. 



Using the Insert > Pivot Table process in excel, we can determine the crime rate grouped by when males were more (1) and when males were fewer (0). The pivot table is shown below
[image: ]
The table shows that crime rate is higher in instances where there are more females than when there are more males. However, when we standardize for count, by noting that there were 38 instances when there were more females and only 9 instances with more males, then we can obtain the average number of crime rate per instance to determine when crime is more common. As can be seen in the table below, crime rate is higher among males (1) than females
[image: ]
A pivot table can be generated to determine the rate of crime when there is a high youth unemployment (1) and when there is a low youth unemployment (0). 
[image: ]
From the pivot table, it can be seen that sum of crime rate is higher when there is a low youth unemployment with a  sum of 3469 as compared to 1363 when there is a high youth unemployment (1). However, when we check the count of observations and adjust to determine crime rate per person, then we find that crime rate is higher when there is a higher youth unemployment (1) than when there is a low youth unemployment (0). The table below shows the computation;
[image: ]
When a pivot table is run to determine crime rate by region, the following pie chart showing the percentage crime rate per region is produced

[image: ]
We standardize for the frequencies to determine crime rate per region per person to know where crime rate is higher, the modified pivot table is shown below;
[image: ]
The table above shows that Northern Region (0) had a higher crime rate per person than Southern Region. 
To determine the effect of the other variables on the crime rate, we can run a correlation between the variables. The table of coefficients is shown below;
[image: ]
The table shows that as the crime rate increases, the Expenditure rate increases by 64.62%. The scatter plot for crime rate vs expenditure is shown below; 
[image: ]
The scatter plot shows that expenditure increases with crime rate. 
The state size also has a noticeable effect on crime rate as larger states are 30.8% more likely to have higher crime rates. The scatter plot is as shown below;
[image: ]
The scatter plot also shows that there is a positive relationship between crime rate and state size with large states experiencing more crimes. 
 Wage increase has a surprising positive effect on crime rate as shown in the scatter plot below while all other variables affect the crime rate only to a small negligible extent. 

[image: ]


Conclusion for part 1
From the results of the analysis, it can be concluded that the crime rate is higher among males than females. High youth unemployment also leads to a higher crime rate while Northern Region has a higher crime rate. From the correlations, it can be observed that the larger the state, the more likely the crime rate is to be higher. Furthermore, higher wages have been seen to lead to higher crimes. Moreover, the higher the crime rate, the higher the expenditure. From these findings, the study recommends that to reduce crime rate per person, the rate of youth unemployment must be reduced while the wages must be regulated to reduce crime rate. More security measures should be deployed in larger states as they experience higher crime rates. More focus should be placed in the Northern Region as it experiences higher crime rate than Southern Region. The study also establishes that the population of youths has no significant effect on the crime rate. Education slightly affects crime rate, increasing as crime rate increases. Labor Force and male population also slightly increase the crime rate. 










PART 2
Introduction
This second part of the report will present an analysis of student’s data using SPSS. The aim of this section is to demonstrate the use of excel in forming cross tabulations and analyzing data. Use of SPSS will be implemented to determine the number of students who like vanilla, the count of males and females as well as the mean and median of participants who like chocolate and strawberry flavor. Moreover, the section will also discuss the advantages and disadvantages of using SPSS and Excel in analyzing data. The section will also make use of histograms and pie charts. Using the flavors as a dependent variable, the relationship between video game scores, puzzle game scores and favorite flavor will be analyzed. The relationship between gender and favorite flavors will also be analyzed. 
Descriptive Analysis
The students data contained a sample of 200 observations as shown in the SPSS output obtained by clicking Analyze- Descriptive Statistics- Frequencies
[image: ]

The table below shows the number of males and females in the data where 0 stands for females and 1 for males;
[image: ]
From the table output above, we can observe that there are 109 males and 91 females. The pie chart below shows the representation of the number of males and the number of females who took part in the study;
[image: ]


The students count of preference for the different types of flavors are shown below where 1 = Vanilla, 2 = Chocolate and 3 = Strawberry


[image: ]
From the table above, it can be observed that 95 students like vanilla flavor while 58 like strawberry and 47 chocolate. Vanilla is the most favorite among the students. The bar chart shown below represents the frequencies of the different flavors
[image: ]


To find the mean number of students who like strawberry and vanilla flavor, we use the frequencies of the students who like strawberry and vanilla flavor. (95+58)/2 = 76.5. To find the median of the students who like strawberry and vanilla flavor, we arrange their frequencies in ascending order as 58, 95. The median then becomes equal to the mean. Thus median = mean = 76.5. 
The output below shows that gender has a significant effect on the favorite ice cream flavor at the 5% level of significance since the p-value is less than 5%

[image: ]
For video scores, the table below shows there is a significant relationship between video game scores and the favorite ice cream flavor at the 5% level of significance

[image: ]
The relationship between puzzle games and the ice cream favorite flavor also has a significant relationship as shown in the table below;

[image: ]
The p values are less than the 5% level of significance implying statistical significance. 






K-Means Clustering
To do K-Means clustering, we click Analyze then Classify, then K-means, select the female or gender variable and set 2 clusters and label cases by ice cream flavors as it is the dependent variable. The output below shows the steps 
[image: ]
 
The tables below shows the final cluster centers and the distance between the clusters. 

[image: ]
The two tables show that ice cream flavors can be clustered into two groups, those picked by males and those picked by females. 
Using three clusters and labeling cases by ice cream flavors as shown below;
[image: ]
Three clusters are formed in the data for puzzles and video game scores. The tables below shows the cluster centers and the distance between the clusters;

[image: ]
The tables show that the cluster centers are nearly equally apart from each other implying there is a modest amount of clustering among the variables. The ANOVA table below shows that the cluster means are not equal
[image: ]
Common Text Mining and Data Mining Methods
Some of the most common text mining methods as described by Gaikwad, Chaugule and Patil (2014 pp.42-44) are Term Based Method (TBM), Pattern Taxonomy Method (PTM), Concept Based Method (CBM) and Phrase Based Method (PBM). Some of the commonest text mining techniques as discussed by Gaikwad, Chaugule and Patil (2014 pp.42-44) are Information Extraction, Categorization, Clustering and Summarization. Alton (2017) presents a list of the most popular data mining methods and techniques. The techniques include tracking patterns. Tracking patterns involve identifying trends in the data. One may observe sales peaking holidays for instance (LarryAlton, 2017). The other technique involves classification.  This technique involves classifying data into logical groups and then using the groups to learn more insights about the data. Association is the other data mining technique most commonly used. It focuses on finding correlations between variables. Clustering on the other hand involves putting data into clusters based on their similarities and the distances between them (LarryAlton, 2017). Regression is a data mining technique used to determine the occurrence of a variable given a set of other variables (LarryAlton, 2017). Prediction is another data mining technique which is used to determine future occurrences given historical trends in the data. Acheva (2022) gives a detailed analysis of the real world applications of data mining.  Acheva (2022) points out the application areas of data mining as medical and healthcare sector, E-commerce and banking sector. Informagraphics and security are some of the other real life applications as discussed by (Acheva, 2022). Acheva (2022) argues that data mining has been applied by Telecommunication companies for anomaly detection, customer churn reduction as well as management of network infrastructure. Data mining in banks is used to segment customers, detect and inhibit fraud. An example is Barclays Bank uses Pingit to get real time feedback from customers. Kumar (2020) points out the real life applications of text mining as being among others, management of knowledge. Insights are generated from text data and used to inform top tier decisions in the company. Customer care services is informed by text mining. Customer feedback is analyzed from surveys, customer call notes and trouble tickets (Kumar, 2020). Contextual advertising is another real life application of text mining where businesses advertise based on the contents of a page (Kumar, 2020). 
Advantages and Disadvantages of using Excel 
The advantages and disadvantages of using excel are presented in the table below. 
	Advantages of Excel
	Disadvantages of Excel

	Organization of data
	Requires a learned skill to use

	Contains Formulas and Calculation Abilities
	Errors in calculations

	Compatible with most devices
	Consumes a lot of time

	Easy integration with other office software
	Expensive


Excel enables one to easily organize data for analysis and generation of charts. However, it requires a skill one must learn (Lemoine, 2022). Moreover, excel contains formulas and calculations one can use in data analysis. However, human errors made in entry of data can be carried forward in the calculations. JP Morgan is said to have lost billions for instance due to an equation error made by users copying and pasting data (Lemoine, 2022). Excel is compatible with other smartphone devices. The disadvantage is that it consumes a lot of time to input data in excel.  While excel is easily integrated with other office software like word and PowerPoint, it can also be very expensive to obtain a genuine copy of excel. 
Advantages and Disadvantages of using SPSS
Haiden Heath (2020) gives a summary of the advantages and disadvantages of using SPSS. 
	Advantages of SPSS
	Disadvantages of SPSS

	Quick to learn
	Expensive

	Able to deal with large dataset
	Limitation in functionalities

	Good interface for users
	Similarity to excel.


The table above shows a summary of the pros and cons of using SPSS. SPSS is an easy software to learn, which has a great user interface. Unlike other tools, users don’t have to write source code in SPSS, but only choose measure variables for the data like graphs, then select data for which to generate the measure variables. To generate the charts and graphs for instance in this study, no coding was done. The analyze function was clicked, then descriptive statistics, then a selection of the variables and charts to include. To do the same in another statistical tool like R for instance, one would have to write a code. The disadvantage of SPSS is that it can be expensive to obtain a user license. SPSS cannot be used to analyze extremely large sets of data (Heath, 2020). Moreover, SPSS is very similar to excel. Excel is cheaper than SPSS. 
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