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Introduction
With the increasing business competition in the modern-day business world, data analytics plays an important role in helping the business stay relevant and remain afloat. This is because data analytics provides insights that help managerial decision makers and strategic thinkers in making well-informed organizational decisions that will see the company succeed (Ram et al., 2016, pp. 221-226). In the modern-day business environment, we have Big Data analytics that are really businesses. This is made possible with the technological advances that has led to emerging technologies such as Internet of Things, Big Data, Artificial Intelligent, Robotics (Del Giudice et al., 2021, pp. 1-37). Some of the helpful insights drawn from data analytics are; insights on customer demand, customer purchase intentions, insights on market trends and volatilities, insights on prices, competitors (Ram et al., 2016, pp. 221-226). These insights help a firm to make informed decisions that will the firm gain a competitive advantage over its competitors. This paper will explore the Crime Rate and Ice Cream data set in Excel and SPSS respectively in order to gain a deeper understanding and visualization of the data set.
Part 1
Data pre-processing
Data pre-processing is about cleaning and preparing a given data set to make it ready for statistical analysis (Malley et al., 2016, pp. 115-141). The crime rate data set had no missing values, NA entries or non-numerical entries and hence this data set was good enough for exploring. However, the data set had to be split into two because it had Crime rate and Crime rate10 and hence each one of them had to be explored independently and results compared. 


Data Visualization
Data visualization entails the use of graphs, charts and maps to represent a particular data set and this helps in providing insights such as revealing the pattern, trends or presence of outliers in the data set (Aparicio and Costa, 2015, pp. 7-11). In this case study, line graphs and scatter plots were used. 
Determining the trend in Crime rate and Crime rate10- Scatter plot
   
Figure 1a: Crime rate scatter plot                             Figure 1b: Crime rate10 scatter plot
From figure 1a and 1b, the scatter plots show that there is an increasing trend in both crime rate and crime rate10 with time hence this particular city/state/county/country need to take stringent measures to reduce the rate of crimes committed. The scatter plots again show that there are outliers in the data set. Outliers are extreme values that are not consistent with other values in a data set for instance, extremely maximum or minimum values (Kwak and Kim, 2017, p. 407). 



Determining the pattern between Crime rate and the continuous variables. 
In this particular data exploration, line graphs were used and the outputs are shown below. 

Figure 2a: Relationship between crime rate and the explanatory attributes


Figure 2b: Relationship between crime rate10 and the explanatory attributes
From both figure 2a and 2b, there seem to exist a linear or a positive relationship between crime rate/crime rate10 with their respective explanatory variables. This relationship/pattern shows that for instance, as unemployment among youths and matures increases, both crime rate and crime rate10 also increases. Also, as state size and the number of youths increases while we have a below minimum wage, the crime rate and crime rate10 also increases. With this relationship and insights, state government and officials can decide to take measures such as increasing wages, providing jobs to the youth and the mature in order to reduce the rate of crimes committed. 
Excel Functions
1. SUM, AVERAGE and ST FUNCTIONS
The functions were used to calculate the sum, mean and standard deviation of our variables respectively. Simply put, mean and standard deviations were used to perform descriptive summary statistics and the tables below shows the output. 
	Attributes
	Sum
	M
	Sd

	CrimeRate
	4832
	102.81
	28.89

	Youth
	6513
	138.57
	12.57

	Education
	582
	12.39
	1.12

	ExpenditureYear0
	3995
	85.00
	29.72

	LabourForce
	26376
	561.19
	40.41

	Males
	46202
	983.02
	29.47

	StateSize
	1721
	36.62
	38.07

	YouthUnemployment
	4487
	95.47
	18.03

	MatureUnemployment
	1597
	33.98
	8.45

	Wage
	24693
	525.38
	96.49

	BelowWage
	9118
	194
	39.90



Table 1a: Crime rate ‘sum’, ‘average’ and ‘st’ functions
From table1a, CrimeRate (M=102.81, SD= 28.89) and we can see that this standard deviation is significantly large implying that crime rate is highly volatile and keeps on fluctuating in the various states. Let have descriptive statistics for StateSize where StateSize (M=36.62, SD= 38.07). With this variable clearly we see a significantly large standard deviation and its even greater than the mean value and the implication of this is that there is a great fluctuation in the sizes of the states whereby we have extremely large, extremely small and averagely sized states. 
	Attributes
	Sum
	M
	Sd

	CrimeRate10
	4797
	102.07
	39.28

	Youth
	6605
	140.53
	10.91

	Education
	583
	12.40
	1.17

	ExpenditureYear0
	3771
	80.23
	27.96

	LabourForce
	26580
	565.53
	37.65

	Males
	46383
	986.87
	29.85

	StateSize
	1772
	37.70
	39.49

	YouthUnemployment
	4580
	97.45
	17.84

	MatureUnemployment
	1568
	33.36
	8.41

	Wage
	27948
	594.64
	93.95

	BelowWage
	9069
	192.96
	38.76



Table 1b: Crime rate10 ‘sum’, ‘average’ and ‘st’ functions
Again from table1b, CrimeRate10 (M=102.07, SD= 39.28) and we can see that this standard deviation is significantly large implying that crime rate is highly volatile and keeps on fluctuating in the various states. Similar to StateSize10 (M=37.70, SD= 39.49) where we have large standard deviation and its even greater than the mean value and the implication of this is that there is a great fluctuation in the sizes of the states whereby we have extremely large, extremely small and averagely sized states. 
However, upon comparing the variables for CrimeRate and CrimeRate10, there is no significant differences in their sums, means and standard deviation. 
2.0 MIN and MAX Functions 
The MIN function returns the minimum value while the MAX function returns the maximum value. And then;
Max value – Min value= Range
Range is a measure of dispersion and hence it will help in supporting or rejecting our earlier finding that CrimeRate and CrimeRate10 are volatile. 

	
	CrimeRate
	CrimeRate10

	Max
	178.20
	161.80

	Min
	26.50
	45.50

	Range
	151.70
	116.30


Table 2: Min & Max Functions
From table 2, CrimeRate has the highest maximum value and also the least minimum value and hence it has a large range value of 151.70. CrimeRate10 has a range value of 116.30 and from these statistics, we can deduce that CrimeRate is more volatile or fluctuates a lot than CrimeRate10. 
3.0 PIVOT TABLE Function 
This function makes it easier to calculate data set that has numerical, categorical variables. It performs the functions of SUMIF, AVERAGEIF, COUNTIF, FILTER functions more easily and interactively. It also enables grouping of the data set into a range of your choice. There is also a pivot chart for visualization. The variable of interest is CrimeRate and CrimeRate10 and the categorical variables used are MoreMales, HighYouthUnemploy and Southern whereby MoreMales (1= Yes and 0=No), HighYouthUnemploy (1= Yes and 0= No) and Southern (1= Yes and 0=No). 
a) CrimeRate
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Figure 3: High Youth Unemployment
The crime rate when there is high youth unemployment is 1363 with M= 90.87 and SD= 29.42 while when more youths are employed, the crime rate is high at 3469 with M= 108.41 and SD= 27.32. This is contradicting and there is more than meets the eye because it is expected that when there are more youths unemployed then crime rate is expected to increase. Therefore, the various states need go extra mile and thoroughly investigate why crime rates are high when there is high unemployment among youth. Is employment to youths not enough to combating crimes?
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Figure 4: MoreMales
The results show that when there are more males in the state crime rate is 1000 with M= 111.12 and SD= 34.72 while when there is less male crime rate is 3831.90 with M= 100.84 and SD=27.50. The results show that having more males in the states reduces the rate of crime than when we have less males. This might mean that male help in mitigating crimes by helping those who are vulnerable. 

[image: ]

Figure 5: Southern
The results show that crime rate in the southern part is low at 1610 with M= 100.68 and SD= 22.59 than compared to the northern part that has a crime rate of 3221 with M= 103.91 and SD= 31.96. Clearly the results show that the Southern part is less affected with cases of crimes and hence more focus should be directed to other parts such as northern, eastern or western. 
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Figure 6: Pivot Table Grouping 
From the grouping, most youths unemployed fall in the crime rate group 90-100 whereby a total of 644 unemployed youths fall in this category. On the other hand, the least youths unemployed fall in the crime rate category 40-50 whereby 80 unemployed youths fall in this category. The crime rate group 100-110 has the highest number of youths of 1007 while the crime rate group 160-170 has the least number of youths of approximately 131. The highest number of mature unemployed of 256 falls in the crime rate group 90-100 while the least number of mature unemployed of 22 in total fall in the group 40-50. The crime rate group 100-110 has the highest people in the labor force while the crime rate group 40-50 has the least number of people in the labor force. Generally, it can be deduced from these grouping summary that crime rates increases when there is an increase youth unemployment, increase in mature unemployment, increase in number of youths and when we have an increase in labor force. 

b) CrimeRate10
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Figure 7: MoreMales10
The results show that when there are more males in the state crime rate is 1116.8 with M= 111.68 and SD= 43.64 while when there is less male crime rate is 3680.5 with M= 99.47 and SD=38.24. The results show that having more males in the states reduces the rate of crime than when we have less males. This might mean that male help in mitigating crimes by helping those who are vulnerable. 
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Figure 8: HighYouthUnemploy
The crime rate when there is high youth unemployment is 1680 with M= 88.42 and SD= 39.63 while when more youths are employed, the crime rate is high at 3117.3 with M= 111.33 and SD= 36.89. This is contradicting and there is more than meets the eye because it is expected that when there are more youths unemployed then crime rate is expected to increase. Therefore, the various states need go extra mile and thoroughly investigate why crime rates are high when there is high unemployment among youth. Is employment to youths not enough to combating crimes?
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Figure 9: Pivot Table Grouping 
From the grouping, most youths unemployed fall in the crime rate group 105-115 whereby a total of 487 unemployed youths fall in this category. On the other hand, the least youths unemployed fall in the crime rate category 40-50 whereby 82 unemployed youths fall in this category. The crime rate group 95-105 has the highest number of youths of 922 while the crime rate group 25-35 has the least number of youths of approximately 135. The highest number of mature unemployed of 201 falls in the crime rate group 95-105 while the least number of mature unemployed of 20 in total fall in the group 25-35. The crime rate group 95-105 has the highest people in the labor force at 3346 while the crime rate group 25-35 has the least number of people in the labor force at 564. Generally, it can be deduced from these grouping summary that crime rates increases when there is an increase youth unemployment, increase in mature unemployment, increase in number of youths and when we have an increase in labor force. 















Part 2
Ice Cream Data Set Analysis-SPSS  
Descriptive Analytics
This involves performing descriptive summary analysis as well as exploratory analysis to gain an overall understanding of the data set. Descriptive summary analysis includes measures such as mean, median, mode, standard deviation, variance, frequency count while exploratory analysis entails the use of graphs and graphs such as pie chart, histograms and boxplots to understand a particular data set. Our categorical variables are defined as follows; 
0= male
1=female
1= Vanilla, 2= Chocolate, 3= Strawberry 

[image: ]
Figure 10: Frequency of Ice Cream flavors. 
From figure 10, a total of 95 students like vanilla flavor. 47 students like chocolate flavor while 58 students like strawberry flavor. Hence from this simple descriptive summary analysis, we can deduce that majority of students prefer vanilla flavor which means that the supplier, the supply for vanilla flavor should increase or be high due to its high demand among students. 
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Figure 11a: Gender distribution
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Figure 11b: Gender distribution Pie Chart
From figure 11, there are 91 male students and 109 female students. 
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Figure 12a: Descriptive summary of Ice-Cream flavors
[image: ]
Figure 12b: Pie Chart of Ice Cream flavors
The mean a d median of students who like chocolate flavor is 74.55 and 63.00 respectively. The mean and median of students who like strawberry flavor is 109.81 and 101.50 respectively. 


K-Means Cluster Analysis
It is used to group items based on scores across multiple dependent variables (Wu, 2012, pp. 1-16). In this case study, the cluster analysis will classify students based on their video and puzzle scores. The data video and puzzle scores were standardized before performing cluster analysis. 2-k cluster means with 10 iterations was used. The tables below show the initial and final cluster centers of the video and puzzle scores;  
[image: ]
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Table 3: Cluster centers
From table 3, it can be summarized that the cluster centers in cluster 1 are all negative values while in cluster 2, the cluster centers are all positive. Cluster centers are also called centroids and they represent the median value. 
[image: ]
Figure 13a: Cluster Bar Plots
From the bar plot, the video and puzzle scores are low in cluster 1 but the scores are high in cluster 2. 
[image: ]
Figure 13b: Significance of clusters
The p <0.01 for both the video and puzzle scores which indicates that they were both significant in determining which cluster the students were grouped into. 
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Figure 13c: Cluster number of cases
From figure 13c, the number of cases in cluster 1 is 92 while the number of cases in cluster 2 is 108. 

Data and Text Mining Methods
a) Text Mining Techniques
The most common include: 
Topic Modelling
It checks across the text to identify words that seem to appear in the document as each other (Jacobi et al., 2016, pp. 89-106). This modelling helps in undertaking a literature review by defining gaps in the existing research. It is also used in performing corpus initial exploration by providing briefs of discourses appearing in the text (Jacobi et al., 2016, pp. 89-106). However, this method is not suitable for short corpora or documents. Example project is “understanding water disputes in Chile with text and data mining tools, doi.org/10.1109/BigData.2014.7004451”
Sentiment analysis
Determines emotion in the text, is it neutral, positive or negative and it performs this by scoring sentences basing on the presence of positive as well as negative phrases and adjectives (Zhang et al., 2018, p.e1253). As according to the words on a list, this algorithm will analyze the text and then prescribe a score for each for each sentence. It is used to find out the mood in the text. Also used in analyzing social media posts and comments to investigate emotional response to various topics (Zhang et al., 2018, p.e1253). Sample work is “Sentiment analysis and the literary festival audience, doi.org/10.1080/10304312.2015.1040729.”
Term Frequency and TD-IDF
Determines how often a word appears in a document and simply put, it calculates the number of times a word or term has been used to provide insight into the topics under most frequent discussion in the text (Christian et al., 2016, pp. 285-294). Through visualization such as word cloud, it helps one to get an idea about the overall content of a document. The shortcoming of this method is that it does not take into consideration the synonyms and homographs (Christian et al., 2016, pp. 285-294). A sample work is the “The evolution of the American Journal of Psychology 1, 1887-1903, doi.org/10.5406/amerjpsyc.128.3.0387.”
Collocation analysis
Collocation can be defined as a group of two or more words appearing close together often than would be expected by chance (Wehrli et al., 2010, pp. 28-36). Therefore, through collocation analysis, statistical tests are employed to identify co-occurring words and their association strength is determined to establish if the co-occurrence is greater than random chance (Wehrli et al., 2010, pp. 28-36). Helps to identify idioms and to understand construction of phrase by native speakers. Sample project is “To what extent do native and non-native writers maker use of collocations? doi.org/10.1515/iral.2009.007”
b) Data Mining Techniques   
Classification analysis
Classify data into various classes and is similar to cluster analysis (Liao et al., 2012, pp. 11303-11311). A good example can be an Outlook email. 
Association rule learning
Help identify relations among variables in a data set and is useful in identifying and forecasting customer behavior (Liao et al., 2012, pp. 11303-11311). Used in catalog design, store layout, product clustering. 
Anomaly or Outlier detection
The technique observes items of data in a data set that to not match the expected pattern or behavior (Liao et al., 2012, pp. 11303-11311). Used in system health monitoring, fraud detection, intrusion detection. 
Clustering analysis
Entails discovering groups and clusters in data in a way that the extent of relationship between objects is high when they belong to the same group and low otherwise (Liao et al., 2012, pp. 11303-11311). Used in creating customer profiling. 
Regression analysis
Used for identifying and analyzing relationship among variables. Used for prediction and forecasting for instance customer demand, market volatility (Liao et al., 2012, pp. 11303-11311).

Advantages and Disadvantages of using Excel and SPSS 

	
	SPSS
	Excel

	Advantages 
	A lot of complex tests of statistics are available as a build in feature through point, click and drop (IPL, 2020).
	Advanced organization of data. It easily handles many data formulas and computations seamlessly making it easy to work for most business applications (Donovan, 2020). 

	
	Interpretation of results is very easy (IPL, 2020).
	Built-In Formulas. It has formulas for almost every application imaginable (Donovan, 2020). 

	
	It is a comprehensive software because it has many statistical features (IPL, 2020).
	Third Party Support. Through specialized connectors Excel can work with third-party programs and it integrates good with anything built on .NET platform since it is built on the same platform (Donovan, 2020). 

	
	When it comes to displaying tables, SPSS does it easily (IPL, 2020).
	

	Disadvantages 
	Purchasing the software can be expensive to students because there is no free version of SPSS (IPL, 2020).
	A steep learning curve. Excel is a complicated and difficult system to learn. Its interface is complicated than in its original design where one would just point and click (Donovan, 2020). 

	
	The features of graphs are not as simple as those of Excel (IPL, 2020).
	Cost. In the past the cost was manageable but as Microsoft continued to put much time and effort in their Office suite, there has been a dramatic cost increase (Donovan, 2020). 

	
	Requires much training in order to fully exploit all of the available features (IPL, 2020).
	Limited Collaboration. Even though Office 365 gives Excel a collaborative functionality, it does not give it at the same level that Google Sheets does (Donovan, 2020). 

	

	




Excel Practical Example

[image: ]
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SPSS Practical Example
[image: ]
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Conclusion
From this paper, there is no doubt that data analytics plays a significant role in providing relevant insights needed to make well-informed decisions by managerial decision makers. With emerging technologies data analytics has been made easier through tools such as IoTs, Big Data, Cloud Computing, Block Chain. Some software used include Excel, SPSS, STATA, WEKA, Python, SAS, SAP, MATLAB. This paper explored the use of Excel and SPSS and this software were found significant in data analytics. For instance, Excel has numerus built-in functions such as MIN, MAX, LOOK UP, SORT, PIVOT TABLES, SUMIF, AVERAGEIF, LN, that ensures that data pre-processing and analysis takes place. SPSS has a user friendly interface that is easy to navigate and as comprehensive statistical analytics tools. Various businesses use techniques such as cluster analysis, regression analysis, association rule learning and classification analysis to analysis business data and draw insights such as customer purchase intentions and demand that helps them make productive business decisions. For instance, in crime rate analysis, it was found that there is an increasing trend in crime rate and this crime rate increases with increasing unemployment among youths and mature people and when the wage is below average. From ice cream data set analysis, it was found more students preferred vanilla flavor than other flavors. These insights will enable the respective and responsible decision makers make well-informed decisions that will see the organizations succeed and win profits. 
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