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Task 1
The crime rate is an important indicator for the development of a society and reveals deep insights on societal problems (Thotakura, 2011, p. 196). Countries and regions where crime rate is high are often considered as unsafe and less developed (Henry and Lanier, 2001, p. 35), so indirectly criminality – apart from its direct negative impacts associated with murders, robberies, vandalism, etc. – influences over the global perceptions on a country or a region (Klimczuk, 2015, p. 310). But criminality is also an emanation of the social ambiance and is influenced by a number of avoidable factors (Lewis, 2013 p. 230). Theorists suggest that regions where the access to education and to employment opportunities is insufficient or limited, the chance of crimes increases (Sarki, 2019 p. 101). 

In the same time, analyzing criminality is not an easy task. In aim to get an in-depth insight on it and on the factors that determine criminal behavior specific software must be used. One of the most popular programs for analyzing and interpretating data is Excel, other option can be the SPSS, which is a more statistically focused software. For processing data, the most often used software globally is maybe Excel. It offers opportunities in pre-processing data by making tables, in analyzing them by applying toward them multiple functions that show the patterns in data and in visualizing them through diagrams and charts. Another great advantage of this software is that it is wide-spread and practically anyone who has a Windows operational system on their computers can use it as part of the Microsoft Office Package. 
The actual research is focused on the analysis of the crime rate of two regions, the Northern and the Southern one. The data gathered are done in form of a table with the following columns Region, Youth, Education, Expenditure Year 0, Labour Force, Males, More Males, State Size, Youth Unemployment, Mature Unemployment, High Youth Unemployment, Wage, Below Wage. The table has forty-seven rows, all columns filled. So, the statistics can be assessed as complete and they do not put any limitations or potential flaws to the research, due to incompleteness. It is a pivot type table and – when investigating the data from one column, e. g. making them in an ascending or descending way – the data from the other columns align according to the new change implemented.
The crime rate per million population is determined by the average function applied toward the first column entitled crime rate. That is how the average crime rate per million population is found. The result of it is 102,8085106, given on Fig. 1 below, together with other characteristics.
Fig. 1 Data processing and analysis on crime rate
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96,8 151 1 10 58 510 950 0 33 70 20 0 394 261

127,2 132 0 10,4 87 564 953 0 43 72 20 0 513 227

99,9 149 1 10,7 61 515 953 0 36 73 21 0 395 251

97,4 152 1 10,8 57 530 986 0 30 76 22 0 405 264

52,3 140 0 10,9 55 535 1045 1 6 76 24 1 453 200

112,1 142 1 10,9 81 497 956 0 33 77 24 0 427 247

103 177 1 11 58 638 974 0 24 77 25 0 382 254

106,6 157 1 11,1 65 553 955 0 39 77 25 0 421 239

56,6 157 1 11,2 47 512 962 0 22 78 26 0 288 276

78,1 133 0 11,4 51 599 1024 1 7 78 27 1 425 225

85,6 166 1 11,4 58 521 973 0 46 79 27 0 396 237

109,4 135 1 11,4 123 537 978 0 31 80 27 0 631 165

123,4 145 1 11,7 82 560 981 0 96 81 28 0 488 228

119,7 119 0 11,9 166 521 938 0 168 83 28 0 637 154

60,3 139 1 11,9 46 480 968 0 19 83 28 0 457 249

132,4 152 0 12 82 571 1018 1 10 84 29 1 537 215

140,8 150 0 12 109 531 964 0 9 84 31 0 559 153

95,3 125 0 12 90 586 964 0 97 86 31 0 617 163

98,7 162 1 12,1 75 522 996 0 40 87 32 0 496 224

64,2 126 0 12,2 106 599 989 0 40 88 33 1 593 171

145,4 131 1 12,2 115 542 969 0 50 89 33 0 472 206

149,3 143 0 12,3 103 583 1012 1 13 91 34 0 557 194

154,3 124 0 12,3 121 580 966 0 101 92 34 0 657 170

45,5 135 0 12,4 69 540 965 0 6 92 34 1 564 139

82,3 123 0 12,5 97 526 948 0 113 94 35 0 572 158

104,3 134 0 12,5 75 595 972 0 47 96 35 0 580 172

135,5 125 0 12,5 113 567 985 0 78 97 35 0 626 166

92,3 126 0 12,7 74 602 984 0 34 97 35 1 557 195

114,3 127 1 12,8 82 519 982 0 4 99 35 0 620 168

73,2 143 0 12,9 66 537 977 0 10 100 36 1 487 166

75 141 0 12,9 56 523 968 0 4 102 36 0 489 170

88 140 0 12,9 71 632 1029 1 7 102 37 1 526 174

117,2 136 0 12,9 95 574 1012 1 29 102 37 1 622 162

79,8 142 1 12,9 45 533 969 0 18 102 38 0 318 250

161,8 131 0 13,2 160 631 1071 1 3 103 38 0 674 152

84,9 121 0 13,2 118 547 964 0 25 105 39 0 689 126

94,3 130 0 13,3 128 536 934 0 51 107 40 0 627 135

105,9 130 0 13,4 90 623 1049 1 3 108 40 0 588 160

67,6 128 0 13,5 67 624 972 0 28 111 41 1 507 206

83,1 135 0 13,6 62 595 986 0 22 113 41 0 529 190

115,1 131 0 13,7 78 574 1038 1 7 114 42 1 540 176

107,2 148 0 13,7 72 601 998 0 9 116 43 1 590 144

108,3 126 0 13,8 97 542 990 0 18 124 43 0 589 166

121,6 147 1 13,9 63 560 972 0 23 130 47 1 462 233

70,5 130 0 14,1 63 641 984 0 14 135 50 1 486 196

137,8 141 0 14,2 109 591 985 0 18 135 53 1 578 174

157,7 136 0 15,1 149 577 994 0 157 142 58 0 673 167

102,8085 95,46808511 33,9787234


The data presented on crime rate reveals interesting findings. These findings are discovered by applying different functions of Excel on the data from the table and that is how the analytical power of the program itself can be demonstrated. The first finding is associated with the financial side of the crime rate. Using the IF function of Excel applied toward the crime rate and the below wage columns, the result reveals that if the below wage is below 200, the crime rate usually tends to be higher than 102, than the average one calculated. So, it means that criminality is financially motivated: people whose incomes are below the average wage are more prone to commit a crime.
The second finding is that crime rate tends to increase when the level of education is below the average. As data on the table in the education column are between 10 and 15,1, as an average value of it can be accepted 12,5. For most of those who have attended education below the 12,5, the crime rates are usually higher, including the average crime rate for this group, compared to the group who have attended education above 12,5. The Lookup function in Excel allows to make some fast checks for it and the results of them are in line with the finding. 
As a third finding, the age does not reveal as an important factor about criminality. By applying the Sort and Filter function of Excel over the Youth column, it can be noticed that there is not an evident trend that where youth is more crime rate is higher. It means that a long-standing myth associated with the age of people and the crime is broken: youth is not more prone to out of law activities compared, for example, to other age categories, the mature individuals, elderly, etc. It implies that people are the same and the age can’t be a factor in making them more prone to commit a crime, to do something bad, etc. 
Another finding that reveals an avoidable factor leading to the increase of crime rate is the unemployment. Here the pattern is very interesting. Applying the Sort function of Excel, we can notice that when unemployment is going up as number, the crime rate usually follows the same pattern which means that unemployment as a factor leads to increasing the crime rate, no matter of the age (the youth number) or the region (Southern or Northern). It can be explained by the fact that when people are unemployed their incomes are low (they rely only on the social pays for unemployment) and it is a possible that the scarcity of money pushes them towards the pursue of criminal activities. In the same time, unemployment usually means more free time, which – combined with the scarcity of money to afford things that people like – probably pushes some of them towards the criminal activities. 
Another important hint on unemployment itself is that it is age based. The numbers are stunning when two columns are compared: Mature Unemployment and Youth Unemployment. Applying the Average function of Excel toward each one of them reveals that Mature Unemployment totals at 33,9787234. At the same time, the Youth Unemployment totals at 95,46808511. It reveals a very alarming social problem as well: the youth potentially struggle with difficulties to get a decent life and to find a job. Young people who are actually entering now in their professional life can’t find enough opportunities for it as open job roles and/or they can’t find roles that can offer to them a decent pay and that is why they are not employed. The reasons for it may be multiple and they indeed require a thorough investigation as they may be due to the economic downturn of the crisis or maybe to other factors such as the accelerated automation leading to less job opportunities in many sectors in general, or the outsourcing of services that actually potentially deprive many locals from jobs, etc. No matter of the reasons behind the youth unemployment, it is a social phenomenon that should be fast addressed by the government in aim to create a decent and inclusive society for all. 
Another trend that can be observed through the data is again related to the financial factor, but this time in a positive manner. If the Wage column data is sorted in an ascending manner in the pivot table, can be observed that the wage has not an influence over the crime rate, which means that no matter of the wage’s amount – assuming that it is above the minimum, above the below wage category – it does not make people more or less prone to criminality.  
Based on the data for the crime rate and the other characteristics outlined as factors that influence over it, can be addressed the following recommendations in aim to make the crime rate diminish:
· As the crime rate reveals to be quite connected with education, a manner to put the crime rate down, the government may put more efforts in ensuring to youth across the country more opportunities to boost their education and more support in pursuing it. Investing in education more at national level will help the government to make the country safer and to spend less on crime prevention and correction measures for those who have already committed a crime. So, better investing more in schools and universities, in accessible and cheap ways to pursue education for the youth than investing in prisons to correct it on a later stage. 

· The crime rate tends to be higher when people are unemployed and deprived from decent incomes to meet their basic needs. The people need to put their time and efforts in something as the humans are active, they strive to develop themselves and their communities in a positive manner and that is why they work, to feel useful. So, creating more job opportunities will channel the energy and the efforts to people who would otherwise put them in out of law activities to things that matter for the communities and for the whole nation, not in things that will harm them.
· The crime rate tends to be connected with the financial factor as well, although partially. The data in the table revealed after been processed and analyzed with multiple Excel functions, that people who are put below wage are more prone to commit a crime compared to the ones who enjoy decent incomes. No matter how big are those incomes, but basically if they are within the range of a wage that allows to cover essential needs of people, it makes them less prone to involve themselves in out of law activities. So, investing more in job opportunities that create a decent way of life for people leads potentially to less crimes: it means that in the aim to make a region or a country to progress, it is important that the jobs range is mostly made of positions that pay well and do not leave people to struggle for their basics.
In conclusion can be reiterated that crime is motivated by a number of factors and the analysis of the data done for the purposes of this work confirmed it. Factors like education, wage, unemployment among youth and among mature individuals reveal as determinant for the increase or the decrease of the crime rate. So, creating a more supportive societies is a way to decrease the crime rate and it passes through providing everyone with equal chances for education, for job and for a decent pay. It means helping the vulnerable ones as well, because supporting them to build a descent life will make them to leave the marginalized groups and to fully integrate in the society. The whole of existence of marginalized groups is actually a factor for potentially increasing criminality, so addressing this crucial modern challenge should be regarded by governments as an investment. Investment for creating safer communities where all members work together for their common prosperity and no one is left behind. 
Task 2

The kids like ice-cream. It is a well-known fact and many companies usually rely on statistics on flavors and tastes that are favorite to kids in aim to offer on the market products that will be most sought. In these statistics can be used various methods of data mining and text mining which are at the basis of the business intelligence as a science and serve as useful tools for companies to detect the trends of the data.

Data mining methods are various and each one can be used, according to the type of the data that should be mined (Bharati, 2010, p. 12). The most common ones are association, classification, clustering analysis, regression analysis, anomaly analysis, etc. (Bharati, 2010). The association rule learning is based on the identification of dependencies within different variables when processing data. The classification is based on classifying different types of data in different categories formed around one or more common characteristics of each category. Clustering analysis is a method that relies on gathering similar objects into clusters and analyzing the characteristics of the clusters formed and how those characteristics refer to the objects in the cluster taken alone. Regression analysis is based on identifying the trends and connections that can occur among variables. Its purpose is to show how the dependent variable change when the independent variable varies. Anomaly analysis is another important data method as it helps to showcase the anomalies – if a variable in a pattern does not match the trend of the pattern, this analysis will show it and will try to find why it is different from the other variables. 
Text mining methods are also crucial for the business intelligence (Talib and co, 2016, p. 12). Some of the most popular ones are information extraction, information retrieval, categorization, clustering, summarization (Talib and co, 2016, p. 17). The information extraction relies on extracting from texts information related to a certain requirement, in aim to understand how they correlate to each other. Information retrieval relies on extracting specific sets of words that form any patterns and that relate to the information that should be gathered. Categorization is based on processing textual information usually from multiple documents to detect the right topic and information from each of them – it saves time instead of processing all the documents one by on. Clustering is done by identifying the intrinsic structures in texts and organizing these structures in clusters for easier processing and analysis of the information. Summarization is based on summarizing the most important information from a text in a brief manner, so that it can be used without reading the whole text.
The purpose of the following small research is to present in the form of an analysis the most favorite flavors of 200 high school students on their preferences over different types of ice cream – chocolate flavored, vanilla flavored and strawberry flavored. The data are gathered previously and now they are available in the form of a table. They are gathered through different forms of tests, including through video games and a puzzle. 
The aim of the company which produces ice cream and is interested in the data gathered is to understand if there is any connection between the gender of the children, their scores on video games, on puzzles and their favorite taste. Three particular questions should be addressed:

1. To find out how many students like vanilla flavored ice cream.

2. To find out how many students are males and how many are females, to find out their gender as proportion.
3. To find the Mean and the Median of the participants who like chocolate and strawberry flavor.
The data are processed through specific software, Excel and SPSS. The table is organized in four columns: id, female, ice cream, video, puzzle and two hundred rows, as the number of the participants is 200. 

The first question requires to identify how many students like vanilla flavor ice cream. It is an easy task to do and it requires simply to apply the Sort and Filter Excel function on the Ice cream column. After applying it the answer reveals 95 students like vanilla flavored ice cream. About the flavors we can go even further and find how do students class their favorite flavors. Applying the Sort and Filter function on the Ice Cream column shows that 95 students like vanilla flavor, 47 like the chocolate flavor and 58 like the strawberry flavor. On Figure 2 is presented the finding on the most preferred flavors of the students like a bar diagram.
Fig. 2 Number of participants per favourite flavor
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In aim to answer the second question the only thing to do is to Sort and Filter by number the column Female. The males there are marked by 0 and the females are marked by 1. So, the following results appear – ninety-one of the participants are males and one hundred and nine participants are females. In Fig. 3 their proportion is presented as a pie chart and as a percent of the whole – 46 % are males and 54 % are females. 

Fig. 3 Distribution of participants as males and females
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The third question requires to find the Mean and Median of participants who like chocolate and strawberry flavors. In aim to do this easily, two separate pivot tables can be done – one for the chocolate flavor lovers and one for the strawberry flavor lovers. 
Working at first on the table for chocolate flavor lovers on Fig. 4. The mean in Excel is found as the function Average is applied. So, all the means about them can be found easily by applying the Average function. Average function applied on the ID column reveals a result of 74,55319149. Average function applied on the Video column reveals a result of 47,70212766. Average function applied on the Puzzle column reveals a result of 47,31914894. The median in Excel is found as the function Median is applied. So, all the means about them can be found easily by applying the Median function. Median function applied on the ID column reveals a result of 63. Median function applied on the Video column reveals a result of 46. Median function applied on the Puzzle column reveals a result of 47.
Fig. 4 Table for participants who prefer chocolate flavor
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70 0 2 47 57

38 0 2 31 56

115 0 2 50 56

29 0 2 55 41

16 0 2 36 36

40 0 2 50 41

169 0 2 69 46

67 0 2 33 32

134 0 2 34 46

107 0 2 42 26

81 0 2 65 44

5 0 2 45 31

165 0 2 61 36

3 0 2 63 56

149 0 2 66 46

8 1 2 44 48

129 1 2 47 51

173 1 2 63 51

1 1 2 39 41

47 1 2 33 41

89 1 2 51 33

54 1 2 50 56

4 1 2 39 51

125 1 2 59 56

163 1 2 58 56

37 1 2 39 51

35 1 2 50 51

44 1 2 34 46

45 1 2 29 26

33 1 2 54 56

77 1 2 44 66

19 1 2 44 51

6 1 2 40 41

46 1 2 34 41

43 1 2 42 46

147 1 2 53 61

161 1 2 61 61

69 1 2 40 31

111 1 2 47 36

98 1 2 53 37

119 1 2 50 43

36 1 2 35 51

135 1 2 54 66

63 1 2 56 51

23 1 2 58 71

52 1 2 53 66

124 1 2 42 41

74,55319 2 47,70213 47,31915

63 47 46


Working later on the table for strawberry flavor lovers on Fig. 4. 

Fig. 4 Table for participants who prefer strawberry flavor
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86 0 3 58 31

141 0 3 53 56

95 0 3 61 71

104 0 3 55 46

76 0 3 50 56

114 0 3 55 61

20 0 3 61 61

154 0 3 61 66

196 0 3 39 46

103 0 3 64 61

192 0 3 66 71

199 0 3 61 61

144 0 3 61 66

80 0 3 66 66

62 0 3 63 66

49 0 3 49 47

128 0 3 47 41

15 0 3 26 42

170 0 3 69 66

197 0 3 36 61

97 0 3 58 61

159 0 3 49 61

123 0 3 63 66

14 0 3 42 56

127 0 3 55 56

146 0 3 63 66

102 0 3 53 56

117 0 3 42 56

94 0 3 61 56

82 1 3 69 61

100 1 3 69 71

194 1 3 61 61

88 1 3 69 66

99 1 3 66 61

120 1 3 50 51

101 1 3 50 56

180 1 3 58 71

131 1 3 46 66

34 1 3 55 66

130 1 3 55 46

93 1 3 58 66

152 1 3 58 61

91 1 3 47 46

61 1 3 67 66

90 1 3 50 52

191 1 3 48 61

96 1 3 58 56

39 1 3 61 66

198 1 3 63 31

51 1 3 31 39

26 1 3 61 51

64 1 3 58 36

92 1 3 63 61

32 1 3 66 56

188 1 3 55 61

175 1 3 50 41

30 1 3 34 51

137 1 3 53 61

109,8103 55,44828 57,13793

101,5 58 61


The mean in Excel is found as the function Average is applied. So, all the means about them can be found easily by applying the Average function. Average function applied on the ID column reveals a result of 109,8103. Average function applied on the Video column reveals a result of 55,44828. Average function applied on the Puzzle column reveals a result of 57,13793. The median in Excel is found as the function Median is applied. So, all the means about them can be found easily by applying the Median function. Median function applied on the ID column reveals a result of 101,5. Median function applied on the Video column reveals a result of 58. Median function applied on the Puzzle column reveals a result of 61.
Conclusion 
In conclusion can be reiterated that statistics are very useful for the industry and the table with ice creams preferences just proves it. The most popular flavor is vanilla which means that the company should produce most of it. Apart from it, the second place is for the strawberry flavor. And the final one is the chocolate one which is liked by the smallest number of participants. 
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