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[bookmark: _Toc101476277]“Using the Crime data set provided, determining the crime rate (number of offences per million population)”
The following chart shows the crime rate, in per million, for the two regions, and from this figure it can be noted for the region denoted by “0”, the crime rate is higher than the other one. 

Youth crime does not have a single fundamental cause. Crime is seen to be largely the result of a combination of negative social, economic, cultural, and family circumstances. 
The following are the primary causes of youth crime:
· Financial Situation
· Social Situation
· Family Organizations
It is vital for proper development of youths that they not only have physical and psychological vitality, but also have excellent moral ideals. It is true that children are born guiltless, but unfortunate circumstances drive them to break laws. In attempt to lessen their offending, youngsters require good supervision, guardianship, quality education, and care.
[bookmark: _Toc101476278]“Evaluating  the use of Excel for pre-processing, analysing and visualising the data”  
As  the provided data points were not organised systematically and it was required to pre-process the data with the “custom sort” option in Excel. By using this functionality, it was possible to arrange the crime data as per the two regions. After doing this, the filter option in the MS Excel was used so that region specific data view could be obtained. The same has been shown in the following figure. 
[image: ]

The next step that would be suitable for preparing the current for analysis purposes would be to use the pivot table option in MS Excel.  For analysis purposes, the creation of  a pivot table tool is an organised approach, through which meaningful charts and statistics could be generated in a very convenient manner.  After preparing the pivot table, the following step was to generate various tables that would represent the descriptive summary of the given dataset. The following images show the same. 
[image: ]
By using this pivot table various descriptive insights into the current data has been obtained which has been shown below. From this figure it can be seen that sum of youth unemployment is more in the region 1 than the region 0. As the pivot table has been created, the same could be used for many purpose. By using the versatile features of the pivot table application, the average value of the variables could also be seen. The same has been shown been shown below. The unemployment rate can give  rise to youth crime very significantly.  Among the unemployed youth, there exists a depressing level that obtaining a degree is no longer of any consequence. Previously, having a high level of education was a matter of huge benefit, which is a declining trend among some of the demographic population. According to many researchers many young people are turning out to be unemployed after their graduation courses and this demonstrates how their government is completely failing them. It can be understood that the feeling of being desperate, many of these unemployed youths sooner or later resort to unlawful means of  procuring  money, which typically ends up with them being introduced into the world of  criminal activities, like  drug trafficking and so on. Experts on this matter have acknowledged that there is a strong evidence to demonstrate that teenage unemployment has a significant influence on increasing crime rate. The following chart shows a comparative standing of the two regions on the following facets.
· Average of Wage 
· Average of Education 
·  Average of Crime Rate  


Also, the figurative  relationship between the maximum of crime rate, and average youth employment rates along with the factor of average of mature unemployment. shows that the northern region has a higher rate of crime as compared to the southern region. This is also supported by the fact that the average value of youth unemployment is also more for the northern region. So, it can be understood that the northern region would have a higher crime rate on average. This presumption comes as a fact and has been evidenced by the following figure. The following chart shows the value of the average wage levels in the two regions, and it can be seen that the average wage is more in the northern region.  The following chart maps the value of education against crime rate. 


From the figure above it can be seen that with poor educational metrics, the tendency of youth crime goes on increasing in a very steep manner. The support for such findings could be found from previous research activities that attempted to explore the various reasons for youth crime as related to the factors of education and employment. Theory asserts that academic achievement may affect later behavioural decisions in a number of different ways. First, education improves individual pay levels, which raises the opportunity costs of crime. Furthermore, punishment is likely to be more costly for a more skilled individual. Incarceration entails time away from the employment market, which would be more burdensome . Further to that, past studies forecast that now the stigma of a criminal conviction is greater for white collar workers than blue collar workers,  the adverse effects of a conviction  extends beyond the time spent in prison for more educated workers. Statistical data demonstrate that rates of youth criminality increased globally and as such factors like employment and education should not be overlooked. Many of the criminal offences are connected to drug and alcohol misuse.The average value of youth unemployment for both of these regions could be shown by using the pivot table, and the same has been shown below. From this figure, it can be seen that for the northern region, the rate of high youth unemployment is considerably more than the southern region.  The number of schoolchildren, as had been noticed  in "student referral units" is on the rise, and this can also explain the high rate of youth crimes (Smith et al., 2019) . Undoubtedly, this is a reflection of wider social challenges. It also means that young people in impoverished regions feel disillusioned and abandoned so as to turn to the ways of crime. It is evident that when people get disillusioned, crime, particularly adolescent criminality, increases above normal rate. It shows that the average rates of crime in these two regions are almost similar but the wages in the northern region is bit higher. Violence in the home is one of the most significant contributors to youth crime. Teens who witness or are subjected to violent acts are more inclined to act out their anxieties and frustrations. Various studies classify risk variables for youth crimes in a number of  ways. These risk factors could be classified into three basic categories: “individual, societal, and communal”. The findings of the current data indicate that both of the concerned regions should have been subject to a elaborative survey to find out the associated risk factors. The intensity and severity of youth offences are largely affected by a nation's social, economic, and cultural factors. There seems to be signs of a global increase in youth criminality occurring concurrently with economic deterioration, particularly in low-income areas of major cities. In many situations, street children subsequently become juvenile felons.  This group's educational attainments are often inadequate, fundamental social experience gained in the family is commonly lacking, and the socioeconomic situation is distinguished by poverty and  unemployment.
The analysis of the current data should be undertaken by considering the following facts.
· Experts have warned of increased juvenile violence in the UK, which they claim might erupt during the summer, exacerbated by Covid lockdowns, mental health issues and so on
· Overburdened youth services lack the cash and resources needed to address the issue from its root cause
Various empirical studies have already studied the relationship between unemployment and youth crime, with somewhat inconsistent results. Most studies imply that unemployment indicates how potential youth offenders do in the legitimate job market. Upon first look, this hypothesis appears to be acceptable from a philosophical viewpoint. Indeed, according to Becker's economic theory of crime, jobless individuals are deprived of legal financial prospects and are therefore more inclined to earn money through illegitimate activities. However, empirical evidence based on aggregate data imply that this association is weak.  In this context, some of the theoretical concepts could also be incorporated and they are as in the following. Ted Gurr's “Deprivation Theory”, explains why young people participate in violence (Ezemenaka, 2021). It investigates the psychological roots of human violence, focusing on frustration and hostility as the fundamental sources for youth offending. It has been noted that ethnic conflict seems to be a major factor behind youth crime.  When minorities face economic marginalization, discrepancies in living standards relative to other ethnic groups, and other inequalities, they tend to pick the ways of wrongdoings and willing violation of societal laws.   Individuals'  risk aversion tendency may increase as a result of their education. Individuals who are more patient and risk-averse would place more emphasis on the possibility of future punishments, and typically would not display criminal behaviors. Individual inclinations for crime may be impacted by education by directly changing the psychological costs of flouting the law.

Excel functions 
IF
The IF function evaluates a condition and returns one value if it is true and another value, if it is untrue. In the following image, the application of the same has been presented. 
[image: ]
Here, the function used was the following: IF(B2> 100, “high crime”, “low crime”).This function was used to mark crime rates as high or low depending upon their values being more or less than 100
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Part 2 
[bookmark: _Toc101476280]“As a data analyst, you need to produce a report to evaluate the following:” 
1) How many students like vanilla flavour? 
The given data was analysed with SPSS’ s descriptive analysis tool to generate the required frequency tables. In one of such tables, as shown below, the number of students who liked different flavours of ice creams have been shown. 
[image: ]
From the frequency table above, it can be seen that the number of students who liked vanilla flavour is 95 which is 47.5% of the total sample. The following pie chart generated by using SPSS demonstrates this fact. 
[image: ]
2) How many students are Male and Female? 
To see how many of the students were male and females, the descriptive statistics option in SPSS could be used.  
[image: ]
By following the SPSS output in the above diagram, it can be seen that there were 91males and 109 females in the sample. This has been shown in the following SPSS pie chart. 
[image: ]
3) What are the Mean and Median of participants who likes chocolate and strawberry flavour?  
In order to find the mean and median scores of the participants who liked chocolate and strawberry flavours, the application of the box plot in SPSS has been made.  

[image: ]
From the box plot above, the mean and median video scores for the chocolate group is just above 45. The same score for the strawberry group is above 55. 
[image: ]
By applying the same method, the mean and median puzzle scores for the chocolate group is nearly 45. The same score for the strawberry group is nearly 65. 




[bookmark: _Toc101476281]a) “Using the dataset Ice_cream_csv provided in conjunction with SPSS give a specific example of clustering (ex. K-means)" 
The k-means clustering technique is widely used because it can tackle fairly big data sets. The number of clusters to be found is specified by the user. The method then divides the data into spherical clusters by locating a set of cluster centres, allocating each observation to a cluster, locating new cluster centres, and repeating the process. On the basis of a specific set of factors, clustering is the procedures used to categorise data points into homogeneous groups. These groups are referred to as clusters. Clusters are homogeneous from within but various clusters are different when compared to each other. The steps involved in the clustering process have been shown in the following image.
[image: ]
Similarly, the various types of clustering process has been depicted in the following image.
[image: ]
By applying SPSS’s k-means clustering facility for the Ice_cream_csv dataset, the required procedures were done. The following image represents the SPSS output for this operation. 
[image: ]
From the diagram above, it can be deduced that there were three clusters. The first cluster of sample members liked chocolate with video and puzzle scores of 29 and 26 respectively. Similarly, the second cluster students liked vanilla with video and puzzle scores of 55 and 71 respectively. Finally, the third cluster of students liked vanilla with 72 and 31 as video and puzzle scores respectively. 
[bookmark: _Toc101476282]b) “Explain the most common data mining and text mining methods that can be used in business with real world examples” 
Data mining is widely utilised in a variety of applications, including consumer research marketing, product analysis, demand and supply analysis and others.   Data mining is based on mathematical algorithms. In today's increasingly competitive business world, data mining is key. A new paradigm of Business Intelligence data mining has evolved, and it is now extensively applied by top firms to keep ahead of the competition (Mughal, 2018). Businesses acquire and retain unfathomable amounts of data and the same is for the purpose of turning these into insightful objects. The same is done with the techniques of data mining. In essence data mining is the art and science of analysisng large volumes of data to find out hidden trends or patterns. However, owing to the complexity and size of the business databases, data mining is a critical process that demands a considerable amount of time and patience. Some of the well known data mining techniques are illustrated in the following section. 
“Clustering”
The technique of grouping a sequence of diverse data points based on their properties is referred to as clustering. It is often required to seamlessly separate a given set of business data into typical homogeneous subsets. This operation is essential to achieve a better informed decision making as necessary  with respect to large populations. There are several clustering methods, and more than 100 clustering methods have been in existence. They are an effective tool for “machine learning on unsupervised data”. In order to understand the business application of clustering, the following case can be considered. In retail grocery business, shops would like to what profile of customers prefer what kind of products (Osman, 2019). This insight could be attained quite easily by applying a cluster analysis.   Furthermore, it aids retail firms in providing precise discounts for specific items in order to gain more customers.
“Association”
Association rules are being used to detect correlations  between data points in a sample. Single or multiple dimension association rules could be used predict interrelationship between a set of variables. The investigation of improvised purchase behaviour is an illustration of the application of this data mining technique (Su and Wu, 2021). For example, if a retailer wants to know the interrelationship between payment methods and the overall value of purchase, this data mining process could be invoked.  
“Classification”
Classification is a data mining procedure that groups  elements. Classification's purpose is to accurately forecast the "target class" for each item in the dataset. A classification algorithm, can be used to classify loan applicants as low, medium, or high credit risks. A classification task begins with a data collection that contains the class assignments.  A classification algorithm establishes correlations between the values of the predictors and the values of the target during the model building or training phase (Su and Wu, 2021).  Decision trees, logistic regression are some of the techniques that are used for classification purposes (Beyene and Kamat,  2018). Text mining entails a set of measures that enable in the extraction of information from "unstructured text data".  Following are some of the illustrations of text mining applications.
· “Information Extraction”
· “Information Retrieval”
· “Categorization”

[bookmark: _Toc101476283]c) “Discuss the advantages and disadvantages of using SPSS and Excel using relevant practical examples and present your discussions in a table”
The advantages and disadvantages of using SPSS
	Advantages
	Disadvantages

	A comprehensive tool for statistical analysis
	Expensive and limited access without subscription

	Built-in features, allow advanced statistical tests (Pallant, 2020) 
	Needs high skills to operate 

	The interpretation of the results is simple
	Chart building is not as easy as in excel


 
The advantages and disadvantages of using Excel 
	Advantages
	Disadvantages

	Dynamic tables can be created 
	Using excel requires learning of complex formulae 

	The function of slicer provides a lot of advantage in data visualisation (Wen and Guo, 2021)
	Processing speed is slow for bulk data

	Charts are easier to build
	Excel is poor at data error handling

	Excel can handle a large number of data with the option of multiple spreadsheets
	Vulnerable to virus attacks

	It can be accessed and used from a versatile number of applications 
	Excel is not good for generating quick insights into a set of large data points
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