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Task 1: Analysing Data with Spark SQL 
 

Introduction of dataset 

The research paper has discussed police open source data, which is accessible at the 

https://data.police.uk/data/ is the dataset, which is chosen for the analysis. The dataset is 

appropriate for the white range of the analytical use change it offers through the 

information on crimes reported in Different cities. Cumbria, Nottingham, Leicester are the 

main Four cities for the investigation each of which represent a distinct geographical region. 

Data Analysis  

The research paper will use Apache Spark SQL to carry out the analysis. One of the components of 

Apache spark, Spark SQL or first a programming interface for manipulating data with SQL queries. 

The research will include Trends over time, within cities and between cities, in addition to the 

frequency of different kinds of crime in certain areas (Fernando et al. 2023).  

Important package and generating Spark data frame object  

 

The data set is uploaded and generated by Spark data frame object by using above code. Output has 

shown in below section: 
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Problem solving and online analytical processing 

What are the counts of the number of the crimes for different categories? 

 

According to the number of occurrence, they have of code analyse data frame for determining top 

15 crime categories. The bar chart are used to display the results. The below is the interpretation 

and breakdown of the results. With the particular focus on top 15, the study aims to comprehend 

the distribution of crime categories within the data set (Revathi et al. 2023). It is clear from the 

interpretation of the graph that some Prime types are more common than others in the data set are. 
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"LARCENY/THEFT" seems to be the most commonly reported crime, indicating that it is a major 

issue in the area under analysis. For allocating resources and customising crime prevention practice, 

legislators and law enforcement must have an understanding of the distribution of the crime 

categories. In addition, law enforcement organisations may concentrate on putting specific 

measures into place to lower theft incidences if "LARCENY/THEFT" is particularly widespread. 

Evaluate the number of the crimes for various district and visualise the findings 

 

The code counts the number of the crimes, which have occurred in the various police districts by 

analysing a data frame using Spark SQL. The bar chart is used for displaying the results. The police 

district’s total crime rate is summed up by the SQL query, which then sorts the results downward. 

The data frame displays the top police districts in terms of the total crime (Reddy et al. 2023). The 

data is represented in the following bar chart, where the y-axis shows the corresponding crime 

counts and x-axis has shown the police districts for improving visual appeal. Investigators and 

legislators can use this information to help them prioritising the distribution of resources and create 
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focused preventative plans for the regions with elevated crime that have been identified. The 

knowledge is communicated more readily according to the representation. 

Analysis the number of crimes each Sunday at SF Downtown  

 

 

 



7 
CSIP5203 Big Data Analytics Applications  Assignment 2 

 

 

 

This code uses a spatial filter to find crimes that fall inside a given range that defines San Francisco's 

downtown. In addition, the SQL method selects and aggregates the crime counts according to the 

given temporal and spatial conditions using Spark SQL query (Guha Neogi et al. 2023). By utilising 

filtering conditions, data frame operations, DF method accomplishes the same goal. Both methods 

are offences that happen on Sunday through a specified range of San Francisco’s downtown. In 
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addition, the generated Data frames are shown. When it comes to improving the accuracy and 

flexibility in the crime analysis, using UDFs for geographical filtering guarantees a personalised and 

effective way to analyse the crime data within particular geographical limits.  

Analysis the number of crimes in every month of 2015 to 2018  
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The important insights into the temporal patterns can be gained from the examination of the crime 

statistics for every month in the years. According to the available data, it seems that the number of 

crimes varies from month to month within a year (Fernández Casaní et al. 2023). There is a 

discernible rise through the summer month of year 2015 whereas in 2018, there is a significant 

decrease in the crime rates in May. such tendencies may have big effects on the business, especially 

in the public safety, local business sector and tourists. The organisation can effectively allocate the 

resources by using this information during the periods of high crime. In addition, businesses can 

adjust their operation hours, security protocols, and marketing tactics by having a thorough grasp of 

crime trends. Understanding safer times of year can improve guest satisfaction and overall 

experience for the tourism sector. Overall, this analysis supports resource optimisation and strategic 

planning, making the community secure and safer.  

Analysis crime numbers with respect to the hour on certain days  
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The DF Analysis looks into how many crimes occur with the given hour on the particular days. In this 

case for 10 December in 2015 to 2017. The generated data shows trends in the incidence of crimes 

on these specific dates during the course of the day. These kinds of information are essential for 

tourists who are organising their time in San Francisco. In order to have a safer experience, travellers 

may want to consider modifying their plans to avoid hours of high crime. This information can be 

held name for making decisions with scheduling visit to certain areas with them San Francisco 

improving the enjoyment and travel safety (Ramasami et al. 2023).  

 

The SQL study looks at how many crimes there are in relation to the hour on three particular days 

such December 15th in the year 2015, 2016 and year 2017. The data discussion theory covers 
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criminal activity and offers a picture of the crime patterns over these days. The statistics that are 

shown provide a clear picture of changes in crime over time, which might help those who are 

travelling through the city on certain dates make wise decisions. 

Finding out the crime event according to the time and category  

 

The top three districts with greatest crime counts are identified by the analysis utilising both SQL 

techniques. The crime events in such Districts are examined, trends that can inform the strategic 

deployment of police are reduced taken into account both time and category (Iatropoulou et al. 

2023).  

 

According to the implementation of the designated top three districts, the data from analysis 

compiles crime counts and classifies them according to the type of crime. This detailed method aids 

in identifying the peak times for particular types of crimes in each district. For example, knowing that 

a certain category peaks at certain hours enables law enforcement to deploy resources efficiently 

during certain hours. 

Find the resolution percentage for different categories of crime 
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The analysis has shown resolution rates and categories using SQL methods and Data frame. Three 

categories are discussed with the greeted resolution rates, demonstrating successful law 

enforcement involvement through such cases. In addition, the realisation has important 

ramifications for how law enforcement tactics and resources are allocated. The general community 

safety and resolution rates are improved by increasing police presence in the high crime areas and 

putting focused the measurement of the crime prevention in place (Zemnickis, 2023). The results of 

the investigation has highlighted how crucial data driven decision making is to maximise the law 

enforcement operations and guaranteeing successful public safety outcomes.  
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Discussion/Findings 

From the analysis, the research paper has explored different types of crime data using the 

implementation of the Apache spark SQL. The Research report has started to import the necessary 

packages and generate a spark data frame. Several steps involve online analytical processing and 

problem solving (Damus Ros, 2023).  

● The number of crimes are counted for the different categories.  

● Defining the crime count for various district and visualise the result 

● Counting the crime numbers on Sunday at SF Downtown  

● Analysis the number of crimes in every month of 2015 to 2018  

● Analysis crime numbers with respect to the hour on certain days  

● Finding out the crime event according to the time and category  

● Find the resolution percentage for different categories of crime 

 

Task 2: Implement machine learning algorithms for data analytics 
 

Introduction of Problem 
The research paper has discussed the use of machine learning classification algorithms to important 

data science difficulties is the essence of current problems. The goal is to use Spark Mallis for 

building classification models on the Titanic data set. Classification has played a key part in solving 

the real life problems and developing categorisation of the samples into established classes. In 

addition, the data set, which is best on the historical passenger information from the Titanic, offers 

an example of this situation in which predictive modelling can be quite helpful. The raw data 

choosing features preparing the structure data and putting the classification system into practice at 

the difficult parts of editing the survival outcomes.  Taking advantage of the capabilities for Spark 

Mallis, this Topic addresses the significance of the categorization in the data science application and 

the decision making process by encapsulating the difficulty of Creative effective models from the 

diverse data sets. 

Approaches 

Two essential methods for solving the Titanic dataset classification problem with Spark Mallis are 

defined as the data pre-processing and feature engineering. Initially, preparing data for the machine-

learning algorithm has record cleaning, resolving machine values and organising categorical values in 

the structure format. In addition, the future engineering place important role in the selection and 

transformation of the pertinent features that enhance the predictive accuracy. In order to represent 
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the information, this entails determining important attributes and producing a feature vector. By 

utilising the features of the Spark Mild, such Methods come together to create article plan for 

developing classification model that can forecasts to the survival outcomes. Such procedures 

highlight how crucial careful features selection and data preparation are two maximize the machine 

learning model performance on the real world datasets (Singhal et al. 2023).  

Results Analysis 

 

The data has provided ID, survival status, name, gender, places, and number of children, parents, 

embarkation points, cabin, and fare and ticket information. The dataset is available for download. 

The vital data needed to investigate the traits and demography of titanic passengers is contained in 

this collection. Understanding the elements affecting the chances of surviving throughout and 

completely through, right the way through. In every part; everywhere. During an entire period, the 

whole time. Characteristics such as ticket class, gender and age may reveal trends, which have 

affected the survival rates. The dataset must be carefully pre-processed as it has contained the 

missing values for providing the model construction and reliable analysis (Eduru et al. 2023).   
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The pie chart Indicates 38.8% of the data side participants did not survive and 61.62% 

candidates survived. This implies that day survival rate changes significantly depending on 

Gender (Sioutas and Zaroliagis, 2023).  

 

The above implementation has discussed the survival outcomes and passenger class which 

is shown accompanying the bar plot (Amruth et al. 2023). The main survival rate for 

individual passenger classes significantly shown in the above chart. From the above 

implementation, it has been stated that the passenger class has this client and this survival 

rate Has Fallen, which has suggested significant relationship between the chance of survival 

and higher class. The impact of the passenger class on the survival probability throughout 

the graphic, which is provided inside full information on the social economical dynamics of 

the Titanic data.  
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The court has used mat ply for creating bad blood for visualising the survival rate 

throughout the different passenger class and gender's. Those variables are combined for 

representing individual bar and the bar height has shown the main survival rate (Sarker, 

2023). This graph clearly depicts the survival friends and provides information about how 

the persons are class and gender are affected survival rate. That through understanding of 

such characteristics are affected the probability of the Titanic survival which can be 

obtained by comparing the main survival rates across various demographic grouping using 

the plot interpretation.  
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This code has represented Gender and passenger class according to the link between 

survival status and age. The visualisation code has generated a comparison of the plots. The 

plots offer perspectives on such variables affecting life by illuminating the ways in which the 

age variable has influenced the survival outcomes through different gender and class groups 

(Zaki et al. 2024).  

 

 

The age distribution has created using matplotlib visualisation function.  The histogram has 

provided overview of the age frequency and the boxer has highlighted Central tendency for 

the age distribution and variability while removing outliers. Such visualisation has offered 

supplementary insights according to the age related features of the data set.  

 

For investigating the relationship between the survival status and edge, the visualisation 

court has discussed various colours corresponding to the different survival outcomes for 

individual component. That distribution of the age for the passengers who are survived are 

significantly used density plot. The visualise differentiation is improved by the shit 

parameter (Bharadiya, 2023). This is ensured that the graphic representation has discussed 

age related trends in both non-survivors and survivors. For insuring through perspective, 
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educational examination of the process of ageing and survival are discussed according to the 

data analysis.  
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The code has created a data frame for summarising the machine learning model 

performance. The names of different algorithms listed in the above section to implement 

accuracy scores. The data frame can be sorted by the evaluating accuracy value to facilitate 
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comparison of the model performance. With the help of this tabular format, which offers a 

clear summary to facilitate well-informed decision-making when choosing the best method 

for the provided data set and issue, which involves it is possible to determine which models 

are most useful for the current work. 

 

The data has presented the value of different machine learning models on the particular 

section. With accuracy value of 85.70%, decision tree, random forest along with Cat Boost 

has been defined as the best model. The summary has helped for choosing the best 

algorithm with the decision tree, Cat boost and Random Forest for the given dataset. Such 

results are directed to additional research and model optimisation for best performance to 

address underlying issues and dataset properties.  

Discussion and conclusions 

The Titanic data has provided important insight into the social economical dynamics during 

the event. The relationship between survival outcomes and passenger class is the subject of 

the research analysis. The breakdown of the non-survival and survival instance within 
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individual class is revealed by the examine the survival counts which is grouped by the 

Classes. The impact of the social economical position on the survival probabilities is 

significantly visualised by the bar plot showing the main survival rate by the passenger class 

(Rani et al. 2023). The pattern, which has been shown, shows the clear relationship between 

the survival rate and higher passenger class. The first passenger class have highest means 

survival rate, which is followed by the third class passengers and second-class passengers. It 

is consist and with the historical narratives of The Titanic accident, wherein passengers of 

better class were frequently granted precedence in gaining access to lifesaving vessels and 

aid operations. The social economical differences of the data set are a reflection of the 

different circumstances that Titanic passengers encountered.  The visually bar plot has 

highlighted the advantage of the first class passengers which have in terms of the survival 

chances. This analysis provides as a stinging reminder of the disparities that persist 

throughout catastrophes, in addition to confirming historical narratives. Moreover, survival 

outcomes and Class are export in a way that goes beyond the statistical patterns. It raises 

questions about more general societal issues by highlighting the moral dilemmas associated 

with resource allocation and crisis response possession of life-saving interventions (Zaki et 

al. 2024). These kinds of analyses are crucial for comprehending the historical background 

and add to the current conversations about responses to emergencies and social fairness. 

The graphical display of average survival rates among various passenger classes is an 

effective means of conveying historical facts. Beyond only looking at statistical trends, this 

investigation raises questions about moral dilemmas and social injustices. It emphasises 

how crucial it is to use data analysis to not only unearth historical secrets but also to add to 

the conversation about social justice and humanitarian concerns in emergencies. 
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