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Part 1: Crime Data Set

Pre-processing, analyzing, and visualizing the Crime Data Set

	Pre-processing is the preparation of raw data before applying the actual statistical methods of data analysis. Microsoft Excel helps non-programmers to pre-process data and handle structured data. Excel entails various techniques and functions to help clean structured data. Data analysis is the process of cleaning, converting, and analyzing raw data to gain useful, relevant information that can help businesses to make educated decisions (Lu, 2020). The risk associated with decision-making is minimized by giving relevant insights and data commonly presented in graphs, tables, charts, and photos. Data analytics entails more than merely data analysis. Rather, it encompasses data amassing, organizing, storage, the equipment and methods applied in a deeper exploration of data, and those that help present the findings, like tools of visualizing data (Lu, 2020). Conversely, data analysis deals with merely the process of converting raw data into useful information.  Data visualization is an interdisciplinary field that handles graphical data depiction. It helps to effectively convey large sets of data such as those in a time series. 

Pivot Tables

	A pivot table is an excel tool that helps to summaries and reorganize unstructured data in a spreadsheet (Lu, 2020). It produces a report that is quite helpful for visualizing the data. Pivot tables extract meaning from the seemingly unending muddle of numbers on a table for easier data comprehension. Pivot tables also help group data in different ways to draw vital deductions more easily. The data in a pivot table can be rotated to view it from a different perspective, thus the name pivot. When making a pivot, there is no addition, subtraction, or otherwise changing of data. Instead, the data is simply reorganized to reveal useful information from it. The data should be listed vertically with column titles. There should also be no blank rows before using the pivot table tool. Extra data should also not be written on the sides or underneath the main data. The data should also be formatted as a table before using the pivot table tool. This enables the easier addition of data into the table, and the added information will be updated on the pivot table. 
	The first question required finding the crime rate, and according to the results of the pivot table created, it was found that the crime rate is 9629.3 per million population. A screenshot was taken, and it is represented below.
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Description automatically generated]
In this assignment, pivot charts were used to represent the data presented for crime rate, and a relationship was drawn between each of the aspects within the data table and the crime rate. Visual representations are availed in line graphs and column graphs. One line graph indicates the relationship between the youth and crime rates; the second is a column graph showing the relationship between crime rates and youth unemployment; the next is a line graph indicating the relationship between wage and crime rate; and lastly, the relationship between education and crime rate. Line graphs and column graphs have been used to avail visual representations of these data because they are huge data sets, and other representations like pie charts and bar graphs may not give the appeal and clarity at a glance. However, with line and column graphs, one is able to easily read the trends on the relationships between the different aspects and draw deductions without much struggle. 

Graph 1

From line graph 1 above, it can be detected that the crime rate is high among the youth, most probably because of issues such as shortage of education provision, high unemployment rates, and low wages on the few who manage to get employment. The youth are known to be transiting from teenage to young adults, which is a stage of life pegged with so many responsibilities as well as trying to establish a foundation for their future (Fine et al., 2020). At this stage, a number of youths end up in criminal cases due to the pressure from the external world and the need to feel progressing as proof to others. 
The youths are prone to peer pressure, and a slight conviction may land them at the mercies of society criminals. They may be easily convinced to gain some money from miscellaneous activities such as robbing a bank. Through these moves, crime cases keep on the high trend rates, and they become the order of the day. It is crucial that the government should take such cases seriously and introduce strategies that will offer viable solutions. 

Graph 2
The above column graph on the relationship between crime rate and youth unemployment shows some degree of proportionality between the two. Therefore, it can be readily deduced that youth unemployment leads to high crime rates within a particular region. When the youth have no means of earning a livelihood, they resort to burglary, robbery with violence, shoplifting, and even robbing banks. Crime and unemployment pose negative impacts on one another. Childhood criminal records tend to bar most young adults once they decide to look for employment, housing education, or training. The young adults who committed crimes at some point mostly feel as if they cannot reform and fail to apply for jobs considering that their names are already tarnished (Isiaka & Kazeem, 2021). In the long run, more criminal offenses arise, and the unemployed youths become gang members as the next best option. 
Generally, with these facts at hand, it is crucial that the government put strategies in place that can help the youths get employment once they get out of school. Unemployment among the youths comes in so many dimensions of increasing crime rates. The youths will end up engaging in drug abuse due to idolatry (Onwuka et al., 2020). Substance abuse comes with addictions that should be quenched every now and then. Considering that these drug addicts have no source of capital, they end up engaging in criminal activities that can serve as a source of money to afford the drugs that they so much need to stay relaxed and at ease (Lu et al., 2021). The youths would also try to compare themselves to the already established young adults and get inspired to be just like them (Recher, 2020). In the process, they tend to take shortcuts of engaging in crime to reach such levels without acknowledging that these persons went through a lot along the way before getting to such prestigious status (Kassem et al., 2019). Such cases of crimes performed to attain an ambition not worked for are very high, especially in this age of social media where the youth aspire to be like the socialites, influencers, and brand ambassadors they follow and see their lavish lifestyles online (Juárez et al., 2022).  

Graph 3

Graph 3 above shows the trend in the relationship between wage and crime rate, and it can be deduced that with low wages, crime rates are at a peak, unlike with slightly higher wages. Individuals who earn low wages are often incapable of tending fully to their needs (Fone et al., 2019). They cannot afford the luxurious commodities, let alone grasp enough of the basic items and meet the basic needs. This frustration can be transferred to making bad decisions such as engaging in crime to satisfy their needs. In addition, the minimum wage is directly linked to high incarceration rates due to the crime cases (Ghosh, 2020).

Graph 4

Graph 4 above, representing the relationship between education and crime rate, unveil peak crime rates with low education. It has been proven through research that education has a reductive impact on crime, and therefore, the way to mitigate crime cases is by ensuring that people get educated to the highest levels possible (Bell et al., 2022). Popular opinion also seconds the fact that education is vital in mitigating cases of crimes in communities. An educated individual is most likely to scrutinize the possible repercussions of their present criminal actions. Generally, individuals educated to higher levels realize the significance of overdue gratification, thus deterring them from committing criminal acts (Nordin, 2018). When these individuals with high levels of education recognize that the immediate gratification that comes from engaging in criminal activities to satisfy their desires is less vital than waiting a little while to receive the same effect, they would rather go for the latter.
It is only right to present pragmatic reinforced findings of the relations between education and crime mitigation. According to the findings of some studies, graduations are commonly linked to lower crime rates for communities and positive public safety outcomes (Rigdt, 2022). Furthermore, the states that have most of the students enrolling for tertiary education have been reported to experience lower violent crime rates compared to those with minimal tertiary education enrollments. Higher levels of educational achievements within designated states experience lower crime rates compared to the national average. States that make more significant monetary investments in higher education have been reported to experience lower crime rates and improved public safety outcomes. High crime rates, low educational attainment, and the risk of incarceration are prevalent in Black communities, whose members face hurdles to educational opportunities (Zaman et al., 2019). Discrepancies in educational opportunities make the Black communities gain merely the average of education levels compared to the whites, therefore they have higher chances of being incarcerated, and thus presenting higher possibilities of exacerbated crime rates.

Part 2: Data Mining and Text Mining Techniques in Business

Graph 5: Histogram

The raw ice cream data was analyzed and visualized using a histogram as represented above. From the data, it was noted that 95 students liked the vanilla flavor. There were 92 males and 108 females. The mean of students who like chocolate and strawberry flavor is 52.5, and the median is 43.


Data Mining
	Data mining is a process of discerning patterns in big data sets and data warehouses (Romero & Ventura, 2020). Various methods, including outlier analysis, classification, association, clustering, and regression analysis, are applied to data to obtain crucial results. They apply backend algorithms and software that foster analysis and unveil patterns. Examples of data mining techniques include frequent item-set mining, Bayes theorem analysis, and decision tree analysis (Atluri et al., 2018). The software market entails Rapid Miner, Orange, and Weka data mining equipment. The process of data mining commences with data input into the data mining equipment which engage algorithms and statistics to obtain the patterns and reports. The findings are pictured with the tools for comprehension and further application in conducting business modification and improvements. Organizations use data mining to build a marketing strategy by eCommerce for selling merchandises in websites (Mughal, 2018). Real-life examples of the use of data mining include the following:

Retail Sector
Supermarket and retail sector owners use data mining to acknowledge customers' choices. Data mining tools show the customers' buying preferences by scrutinizing the customers’ purchase history. The results help the retailers design the products on shelves and give presents and special discounts on some items. The recency, frequency, and monetary (RFM) grouping guide awarding promotions (Atluri et al., 2018). Different treatment is applied on a customer engage minimal frequency but huge shopping chunks from the customer who is much frequent in shopping even though in small proportions. In this case, data mining is generally applied in cross-referencing items and product recommendations.


Detect Financial Crimes 
             Banking data come from several bank locations, cities, and sources. Multiple data analysis tools are used in studying and detecting infrequent trends such as massive transactions. Outlier analysis tools, data visualization equipment, and clustering gears, among others, help identify the relationships and patterns of action (Atluri et al., 2018).

Forecasting Market
Data mining methods are used by marketing professional to monitor customer habits, variations, behavior, and customer reaction, among factors like incurring costs and marketing budget (Romero & Ventura, 2020). This makes it easier in the future for professionals to predict the customers whenever there are factor changes.

Text Mining
Text mining is a transformation process where unstructured text is converted into structured information to ascertain significant configurations. Organizations use innovative techniques of analysis, including Support Vector Machines, Naïve Bayes, among other intricate algorithms to discover and explore concealed relations within the amorphous data (Antons et al., 2020). Some of the commonly used text mining methods are information retrieval, National language processing, and information extraction.
Information retrieval 
           Information retrieval, commonly used in popular search engines, like Google and library catalog systems, yields pertinent documents grounded on a pre-demarcated phrases or queries (Antons et al., 2020). Information retrieval systems use algorithms to trace the patterns of the user and ascertain pertinent data. The overt information retrieval sub-tasks include tokenization and stemming (Antons et al., 2020). Tokenization is the process of “breaking out long-form text into sentences and words called tokens." Stemming involves the separation of suffixes and prefixes from a word to get the root word and connotation.

 Natural language processing (NLP)
NLP uses approaches from data science, linguistics, artificial intelligence, and computer science, to assist computers to comprehend human language in both verbal and written forms (Ferreira-Melo et al., 2019). NLP let computers “read” through the analysis of grammar and sentence structure. Common sub-tasks include sentiment analysis, text categorization, summarization, and Part-of-Speech (PoS) tagging.

Information extraction
Information extraction (IE) emphasize extraction of structured data from free text and packing these attributes, entities, and correlated information in a database. IE sub-tasks are feature selection, feature extraction, and named-entity recognition (NER) (Ferreira-Melo et al., 2019). Feature selection involves choosing the most vital features to contribute to the output of a prognostic analysis model. Feature extraction involves picking a subset of features to advance the precision of a sorting assignment. Named-entity recognition categorizes precise units in text, like locations or names (Ferreira-Melo et al., 2019). For instance, NER classifies “New York” as a locality and "Mary" as the name of a woman.



Advantages and Disadvantages of SPSS and Excel 
SPSS
	Advantages 
	Disadvantages

	It helps with both qualitative and quantitative data.
	Default graphics are far from publication quality. For example, SPSS does not provide any graphic capabilities for moderation in regression (Pramila, 2021).

	Requires much less time to analyze the data than most other statistical tools.
	It is quite expensive considering that it has new releases almost every year, with higher subscription charges.

	Requires quite a little effort when analysing data using the software since it is automated.
	Support for individual users is not easily accessible. For instance, when a subscriber has a problem with licenser codes, finding help from support is almost impossible (Rahman & Muktadir).

	The chances of error occurrence are minimum with SPSS.
	Finding documentation about algorithms is, in most cases, difficult. SPSS also uses names for statistics inconsistent with those used in books. For example, the kurtosis in SPSS corresponds to the books’ excess kurtosis.

	Users get to select a preferable graph type that matches their distribution needs.
	Information about effect size and confidence intervals is missing for many techniques. For instance, SPSS does not report Pearson r with confidence intervals.



Excel
	Advantages
	Disadvantages

	Powerful analysis of huge data chunks. Excel has been upgraded and now supports the analysis of large data sets (Pramila, 2021). The software has powerful sorting, filtering, and search tools.
	Customizable Graphs. Excel presents unintuitive combination of various types of graphs and various data sets, which is a drawback.

	Easy and effective comparisons. The graphing aptitudes of Excel allow for summarizing data, thus improving the capability to consolidate and organize data.
	Scalability. With the introduction of binary formats and large spreadsheets, the use of huge data sets on the average PC can slacken and halt the PC (Opie, 2019).

	Microsoft Excel Mobile & iPad Apps allows for manipulation and updating spreadsheets, and then view the documents on a tablet. The worksheets can be presented to a client without carrying the Laptop (Opie, 2019).
	Not easy to share. Sharing functionality need some improvements to attain the world-class level. Even with Microsoft's great strides on their Web applications, sharing is still slacking behind. An additional software ought to be downloaded on the PC to share, which is a cumbersome process.

	It enables working together of users. One can work on spreadsheets simultaneously with other users with the introduction of the Excel Web App.
	Nonrelational. Microsoft Excel lacks any true relational functionality aside from some lookup tools (Opie, 2019).
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