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[bookmark: _Toc101965950]Introduction
This paper report shows the results of the analysis performed on the specified data set. The data is analysed in Excel using some of the functions described in the short.
Data analysis is the process of thoroughly cleansing, restructuring, and evaluating unprocessed data in order to obtain valuable, relevant data that enables organisations to think critically. The methodology aids decision-making by offering important insights from data, which is often displayed in the form of representations, images, spreadsheets, and boxplots.
Data analytics encompasses not just data processing but also information gathering, categorization, and storage, as well as the techniques used to delve deeply into facts and those used to show the information, such as visualisations. On the other hand, data analysis refers to the act of transforming the unprocessed information into useful facts and figures, insights, and opinions.
Data visualisation is a multidisciplinary field concerned with the graphical display of data. It is a fairly consistent process of stating when the data is too large, such as in a response variable.
The mapping explains how well these components' characteristics response to results in various ways. A bar chart, in this sense, is a depiction of the strength of a piece of data in relation to the span of a bar. Since the visual learning of the mappings can have a negative impact on the reading of a graph, it is a critical component of data visualization.
The iterative Data Analysis Processes can be divided into several stages: Data Statement Of work, Acquisition, Automation, Cleansing, Evaluation, and Communications. 
Data analysis is a crucial method that can help us make better judgments. Microsoft Excel is one of the most regularly used data analysis tools, with pivot tables being the most commonly utilized analysis technique.
Microsoft Excel is a useful platform for pre-processing and coping with organizing data. Excel includes capabilities and methods that make purifying structured data sets easier. Its operations are used to perform pre-processing on the data. These procedures aid in the simplification of the data pre-processing procedure. Microsoft Excel has a plethora of functionalities. If, total value, textual, search up, pivot table, averaging, combine, and more often used techniques are listed below.
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Part 1 analyses the data while using the statistical model presented to calculate the crime rate and is reviewed using Excel for data analysis and visualisation. In practise, this is accomplished through the use of Excel functions
Excel is regarded as a fundamental data analysis tool. It empowers us to perform any type of analysis on a data set. Having the correct Excel function and how to use it makes the process easier and faster. Several times, rather than using a function, individuals do the excel work manually, which is highly prone to errors.
Microsoft Excel has a number of functionalities. Among the increased variety of features, it is critical to use suitable functions that make the process straightforward and simple. There are some frequently used functions that are valuable for data analysis. Two acceptable functions are chosen from among them for the analysis.
If and Pivot Table functions are used here. Based on the research findings, these conducted functions are also depicted on the pivot charts.
IF FUNCTION: Among the most widely used functions in Excel is the IF function, which helps us make logical connections among a data and what we anticipate.
	
SYNTAX = IF (logical_test, [value_if_true], [value_if_false])




According to the syntax of the “if function”, the first premise will be evaluated, and if that expression is met, only that answer will be produced; else, the second result will be restored.
As a corollary, an IF statement can have one of two results. If the analysis is successful, the first answer is provided; otherwise, the second value is reverted.
For instance, suppose a function is performed to a crime data collection in order to determine the crime rate. If the crime rate exceeds 80, it will be displayed as "High." Alternatively, the value will be displayed as "Low." The predicated illustrates this function.
[image: ]
Figure 1: If function
If the statement is fulfilled, this statement will yield a value of 1. In contrast, if the expression is false, it will yield Low. The pivot table below illustrates this. The pivot table displays high levels of crime when they exceed 80 and low crime rates where they are just under 80.
Data can be summarised, analysed, prospected, and manifested using a pivot table. Pivot Charts extend PivotTables by adding visualisations to the summary data in a Pivot Table, allowing individuals to identify relationships, inclinations, and observations. Pivot Tables and Pivot Charts both enable us to make intelligent choices about confidential documents in the workplace.
PIVOT TABLE: It is a pictorial feature that allows users to swiftly summarise big quantities of information. It would be used to examine numerical data in greater depth and to solve unanticipated factual difficulties. A Pivot Table is useful for the following uses:
· Enormous amounts of data may be analysed in a number of user-friendly ways.
· Net income and aggregates quantitative data, data simplification by categories and subcategories, and particularly built analysis and nomenclature
· Widening and exploding data degrees to focus the results, as well as dethatching down to specifics from data obtained for areas of investigation to us.
· To get different representations of the given data, change rows or columns to vice versa.
· Concise, accurate, attractive, and verified statistical data can be sample can be identified or in hardcopy.
The pivot table below illustrates how high and low the overall crime rate is. 
· If function is used to perform the analysis. 
· For instance, if the crime rate is greater than 80, it is considered high; else, it is considered low.
· We can see from the pivot table following that if the crime rate is 52.3 it is considered “LOW”. 
· On the other side, when the crime rate is 82.3, then crime rate is “HIGH”
[image: ]
Figure 2: Crime rate pivot table
In the pivot table, the accompanying crime rate analysis is performed by means of “crime rate count”. This study is also usually plotted using a pivot chart.

[image: ]
Figure 3: Pivot table on count of crime rate

When the relevant data hasn't been consolidated, it can be hard to decipher the overall view. The first instinct may be to create a Pivot Table; however, not everyone is capable of rapidly interpreting quantitative data in a table. Pivot Charts are a cheap and easy method to add visualization tool to the spreadsheet.

Pivot Chart: Excel's Pivot Chart is a built-in curricular feature which permits us to highlight selected rows and columns of data in a document. It is a graphical representation of a pivot table or other contingency table that facilitates in the synthesis and study of datasets, trends, and relationships. In layman's terms, an Excel pivot chart is an interactive Excel chart that integrates large amounts of data.
The Pivot Chart for the Pivot Table analysis mentioned above is provided following. This Pivot Chart shows how high and low the count of rate of crime is.

[image: ]
Figure 4: Crime rate count in pivot chart


Next analysis is performed on the basis of expenditure year. In this we figure out that how much is the sum of expenditure yearly at high and low crime rate. Here also, firstly pivot table is shown then its pivot chart is displaying for that analysis table. 

[image: ]
Figure 5: sum of expenditure at high and low crime rate
This pivot table highlights that 3995 is the total expenditure among rate of crime, from which 3324 is high and 671 is the low. 

[image: ]
Figure 6: Pivot chart of expenditure among high_low_cr
This pivot chart display the visual representation of the predicted data analysis on the basis of males. In this, crime rate is taken on the vertical y-axis and expenditure is taken on the horizontal x-axis.






Next analysis is done on the sum of males. This briefs total number of males as per high and low crime rate. Like other analysis, in this pivot table and pivot chart is shown.

[image: ]
Figure 7: Pivot table showing sum of males as per crime rate

This pivot table shows that 35379 total number of males at the rate of high crime and 10823 males in the low crime.

[image: ]
Figure 8: pivot chart of crime rate among males
In this pivot chart, crime rate (high, low) is taken on the y axis vertically and males on the x axis horizontally. 
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Graph results for the questions posed:	
1)  How many pupils enjoy the taste of vanilla?
There are 95 students in this group that exclusively favour vanilla flavour. This is plainly seen in the graph below.
[image: ]
Figure 9: The number of pupils who prefer vanilla flavour
[image: ]
Figure 10: A pivot table of students that enjoy the flavour vanilla
2) How many students are male and female?
The graph below depicts an evaluation of how many students are males and how many students are females. The data labels obviously demonstrate that 109 pupils are females and 91 students are males.
[image: ]
Figure 11: Number of students that enjoy vanilla flavour
[image: ]
Figure 12Gender-based pivot table of students
3) What are the Mean and Median of participants who enjoy chocolate and strawberry flavours?
The figure below illustrates the mean and median of people who exclusively like chocolate and strawberries.
[image: ]
Figure 13(mean, median of people who enjoy chocolate and strawberries)
[image: ]
Figure 14(mean, median pivot chart of people who enjoy chocolate and strawberries)
a)  SPSS: It is an abbreviation for Statistical Package for social Sciences, and it is a robust and adaptable system that can handle a wide variety of data analysis activities. This application is used in a variety of disciplines and can be accessed from any computing environment. SPSS has four apps that can assist academics with complex data analysis such as Statistics Software, Textual Analyses for Survey data Software, Visual Architect Software, Modeller Software etc.
Clustering: It is the method of categorising a populace or range of data points so that data points in almost the same group are now more accurate than traditional in a certain category and unlike to data points in other groupings. It is essentially a grouping of objects based on their similarities and differences. 
Clustering is critical because it identifies the fundamental classification of the unlabelled data present. There are no requirements for effective clustering. It is up to each individual to determine what parameters they will employ to meet their basic needs. For example, we might be engaged in locating delegates for cohesive groups (feature extraction), locating "native clusters" and describing their undefined qualities ("instinctual" data types), locating useful and appropriate groupings ("useful" data classes), or locating odd data items (outlier detection). This technique must draw inferences about point resemblance, and each estimate results in a unique yet equally acceptable cluster.
K-means: It is the most basic unsupervised learning method of solving the problems. The K-means algorithm divides n number of observations into k groups, with each observable belonging to a group and the closest average acting as the cluster's prototypes. 
How it works: To analyse the learning method, the K-means method in data mining begins with a first pair of chosen at random centroids that serve as the origins for each cluster, and then executes repeated (monotonous) computations to optimise the centroids' locations.
It stops constructing and optimising groups either when: 
· The centroids have stabilised — there has been no alteration in their resources as a result of the clustering's effectiveness; or
· The number of repetitions specified has been reached.
To analyse a survey, 200 high school students' scores on several tests, including a video game and a puzzle, are provided in the dataset. Using the specified ice cream dataset, this analysis is carried out with open source SPSS data mining tools.
Using the dataset Ice Cream with SPSS and a specific clustering example (ex. K-means). The following steps will describe how to work with screen grabs:
[image: ]
Figure 15: Descriptive Statistics using SPSS
This diagram depicts descriptive statistics such as mean, median, mode, and standard deviation. It is achieved with a total of 200 students. The figure depicts the outcomes of id, video, puzzle, female, and ice cream. Particularly, the lowest, maximum, mean, and standard deviation of video were obtained to be 26, 74, 51.85, and 9.901 correspondingly.

[image: ]
Figure 16: Cluster centres
The original cluster centres of female, video, and puzzle are depicted in this picture. This is represented by clusters 1, 2, and 3.
[image: ]
Figure 17: Iteration history of change in cluster centers
The iteration history is illustrated in the picture above. Convergence was obtained with no or minor changes in anchor nodes. The highest total coordinate’s modification for any given centre is 000. The latest incarnation is number 7. The smallest range between the original centres is 43.301.

[image: ]
                  Figure 18: Final   Cluster Chain
The picture above illustrates the ultimate clusters of female, video, and puzzle into three clusters.
b) Data Mining: It is the method through which businesses convert unprocessed data into usable information. They use software to search for patterns in enormous amounts of data in order to understand more about their customers. It extracts information through data sources and analyses it in order to assist businesses in making decisions. This finally allows them to build initiatives, grow revenue, promote successfully, and do other things.
It is the technique of making predictions by locating oddities, trends, and connections in massive data sets. One can use this data to enhance sales, reduced prices, strengthen service capabilities, eliminate vulnerability, and do other things by employing a variety of strategies. 
Different methods of data mining:
· Association: It is also referred as relation analysis since it is used to demonstrate a relationship among two or more elements by identifying the common recognize patterns. This technique is utilised in data mining algorithms to anticipate client behaviour.
Suppose the company's management of a retailer needs to discover which items are usually purchased jointly.
EXAMPLE: Purchasing (y, "smoothie") -> purchasing (y, "snacks"). [1% support, 50% trust]
1) In this scenario, y is a consumer who buys both smoothie and snacks.
2) Confidence shows certainty that if a consumer orders a smoothie, there is a 50% probability that he or she will also buy snacks.
3) Findings reveals that smoothies and snacks were bought together in 1% of all events investigated.
There are frequency instances, such as snacks and a smoothie or a machine and operating systems.

· Classification: This data mining technique is utilised to classify or categorise things in data collections. It aids in the precise modelling of enterprises within a cluster. It is a two-step process that consists of two stages: acquisition and categorization.
EXAMPLE: A financial organisation may employ to identify lending candidates with lower, moderate, or higher creditworthiness. Similarly, a healthcare researchers investigate disease data to predict which prescription to administer to a sufferer.

· Forecasting: This strategy forecasts the possibility derived from past and existing trends or data sets. It is often used in concert with other tools and methodologies.
Example
Assume the marketing manager wishes to forecast the income which each product will generate based on historical sales data. It is a consistent function that identifies missing numeric values.

· Sequencing Patterns: This approach is used to find trends in a specific order across a time frame.
For example, a marketing manager at a fashion brand may observe that knitwear sales went up right before the colder months, or confectionery shop sales appeared to surge around Christmas or New Year's Eve.

Text mining: It is sometimes referred to as information data mining, is the act of converting raw information into a proper manner in order to uncover association rules and fresh insights. Businesses can research and identify concealed links within their large amounts of data by using sophisticated methodological tools such as Nave Bayes, Support Vector Machines (SVM), and other deep learning technologies.

Different Text Mining Methods:
There are numerous strategies getting researched to handle text mining challenges; they are essentially the retrieving of relevant data based on user requirements. Some typical ways are as follows, based on the knowledge detection methods:
· Term Based Method: A term can be defined as a word in a document that has a well-explained definition. This method inspects the document on the premise of concepts and benefits from efficient high performance computing and preserving the principles for term weighing.

Term-based approaches have evolved over occur as a consequence of the implementation of information extraction and pattern recognition. It also has several drawbacks, such as
Polysemy comes in various forms that has several interpretations, whereas 
Synonymy refers to word lists which have the same connotation.

This hard for a person to understand the implications of a report. Several term-based solutions for resolving uncertainty are provided by information gathering techniques.

· Phrase Based Method: Phrases contain more sorts of semantics and are more contradictory. Agreements are predicted in this manner because phrases are less dubious and more convenient than individual terms. Some of the factors that contribute to poor efficiency are as follows:
· Owing subsequent analytical features of words
· It only happens once in a while.
· Massive duplication and raucous phrases

· Concept Based Method: This technique is based on the experimental analysis of words and phrases are used in this methodology to infer terms (words) at the sentence and documents level. Analytical analysis is used in this case to examine the word significance in the absence of any documentation.

It is not uncommon for two terms in the similar document to have the same occurrence, yet one term provides more syntactic than the other. As a result, in order to achieve text interpretation, an innovative notion text mining method has been introduced.

· Pattern Taxonomy Method: The Pattern-based model outperforms any other conventional data mining-based strategy.

Documents are analysed using this method on the premise of categories, which are generated in a taxonomies by implementing a correlation. Data mining methods such as apriority algorithm, frequently itemed mines, and sequenced and circular pattern recognition can be used to recognize trends.
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