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Task 1
Crime rate is a key indicator for each country in matter of assessing the level of societal security there (Magnusson and co, 1983, p. 278). Theorists are almost unanimous in their ideas that people are not born criminals rather than they are pushed by a number of factors to become so (Carr, 2006, p. 37), It implies that eliminating the factors that provoke the delinquent behavior of people means putting the crime rates under a certain control (Gabel, 1992, p. 38). It means that intentional efforts of governments can make much to prevent individuals to reveal an out-of-law behavior (Salekin and co, 2004, p. 741). Theorists also suggest the main areas where those efforts should be concentrated: stabilizing the job market for creating more jobs and sources of incomes and stabilizing the educational system for making education more accessible, strengthening the prevention and counseling system, etc (Serin, 1991, p. 424). 

In the aim to extract the answers from raw data on criminality is quite challenging. It means both processing the right data and using the right tools for it. Some of the best and most wide spread software solutions for data analysis is offered by Microsoft, it is the Excel tool that allows both gathering data in the form of tables, analyzing them through a number of functions and finally, visualizing them as attractive diagrams. Another very good tool in processing raw data is the statistical software SPSS which is maybe the most used one in statistics and gives a large portfolio of functions and especially data visualization options. But, at the same time, the most recent versions of Excel basically offer the whole functionality in matters of statistical and data processing functions, so Excel remains as a great alternative of SPSS for those who have used to work with it.
The actual research treats the criminality in the United States. The data are presented as a table where the basic division of data is per region: the Northern and the Southern one. Maybe this is due mostly to a wide spread conception amongst Americans that Southern states are more dangerous and crime rates there are higher than in the Northern states: a myth broadly nourished by the Western movies. So, the main purpose of this research is to reveal is it actually a myth or not? 
The data on crimes per state in the table are divided in 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 rows of the table are forty-seven. The rows and columns are all filled and it means that they present a full image over the relevant crime statistics. The table is a pivot by type – all the data are arranged when a certain function is applied over one or more cells.
The first thing to determine is the crime rate per million population. It is the average function applied over the first column of the table and the result is 102,8085. On Figure 1 is presented the table and the result in question. All the average rates for the other indicators are presented there as well as they will be used on a further stage.
Fig. 1 Crime rate data processing and analysis
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45,5 135 0 12,4 69 540 965 0 6 80 22 1 564 139

52,3 140 0 10,9 55 535 1045 1 6 135 40 1 453 200

56,6 157 1 11,2 47 512 962 0 22 97 34 0 288 276

60,3 139 1 11,9 46 480 968 0 19 135 53 0 457 249

64,2 126 0 12,2 106 599 989 0 40 78 25 1 593 171

67,6 128 0 13,5 67 624 972 0 28 77 25 1 507 206

70,5 130 0 14,1 63 641 984 0 14 70 21 1 486 196

73,2 143 0 12,9 66 537 977 0 10 114 35 1 487 166

75 141 0 12,9 56 523 968 0 4 107 37 0 489 170

78,1 133 0 11,4 51 599 1024 1 7 99 27 1 425 225

79,8 142 1 12,9 45 533 969 0 18 94 33 0 318 250

82,3 123 0 12,5 97 526 948 0 113 124 50 0 572 158

83,1 135 0 13,6 62 595 986 0 22 77 27 0 529 190

84,9 121 0 13,2 118 547 964 0 25 84 29 0 689 126

85,6 166 1 11,4 58 521 973 0 46 72 26 0 396 237

88 140 0 12,9 71 632 1029 1 7 100 24 1 526 174

92,3 126 0 12,7 74 602 984 0 34 102 33 1 557 195

94,3 130 0 13,3 128 536 934 0 51 78 34 0 627 135

95,3 125 0 12 90 586 964 0 97 105 43 0 617 163

96,8 151 1 10 58 510 950 0 33 108 41 0 394 261

97,4 152 1 10,8 57 530 986 0 30 92 43 0 405 264

98,7 162 1 12,1 75 522 996 0 40 73 27 0 496 224

99,9 149 1 10,7 61 515 953 0 36 86 35 0 395 251

103 177 1 11 58 638 974 0 24 76 28 0 382 254

104,3 134 0 12,5 75 595 972 0 47 83 31 0 580 172

105,9 130 0 13,4 90 623 1049 1 3 113 40 0 588 160

106,6 157 1 11,1 65 553 955 0 39 81 28 0 421 239

107,2 148 0 13,7 72 601 998 0 9 84 20 1 590 144

108,3 126 0 13,8 97 542 990 0 18 102 35 0 589 166

109,4 135 1 11,4 123 537 978 0 31 89 34 0 631 165

112,1 142 1 10,9 81 497 956 0 33 116 47 0 427 247

114,3 127 1 12,8 82 519 982 0 4 97 38 0 620 168

115,1 131 0 13,7 78 574 1038 1 7 142 42 1 540 176

117,2 136 0 12,9 95 574 1012 1 29 111 37 1 622 162

119,7 119 0 11,9 166 521 938 0 168 92 36 0 637 154

121,6 147 1 13,9 63 560 972 0 23 76 24 1 462 233

123,4 145 1 11,7 82 560 981 0 96 88 31 0 488 228

127,2 132 0 10,4 87 564 953 0 43 83 32 0 513 227

132,4 152 0 12 82 571 1018 1 10 103 28 1 537 215

135,5 125 0 12,5 113 567 985 0 78 130 58 0 626 166

137,8 141 0 14,2 109 591 985 0 18 91 20 1 578 174

140,8 150 0 12 109 531 964 0 9 87 38 0 559 153

145,4 131 1 12,2 115 542 969 0 50 79 35 0 472 206

149,3 143 0 12,3 103 583 1012 1 13 96 36 0 557 194

154,3 124 0 12,3 121 580 966 0 101 77 35 0 657 170

157,7 136 0 15,1 149 577 994 0 157 102 39 0 673 167

161,8 131 0 13,2 160 631 1071 1 3 102 41 0 674 152

102,80851138,6 12,39149 85 561,191489 983 36,61702 95,46808511 33,9787234 525,383 194


Applying various functions of Excel can help to demonstrate some deeper insights into the data. Excel functions can reveal a stunning side of the criminality. The Average value of the education level is around 12,39, as numbers range between 10 and 15,1 per state. So, the average can be said to be 12,4 years. Comparing the crime rates for those whose stay in education is below 12,5 years and over 12,4 years. Those who have stayed more than 12,4 years in education enjoy lower crime rates. Those who have stayed less than 12,4 years indicate higher crime rates. Using the Lookup function shows that this trend is confirmed. 

The IF function of Excel on two particular columns – crime rate and below wage – shows that results smaller than 194 – which is the average one for the column Below wage – for the below wage are associated with higher levels of crime rate than the average result of 102 for the table. It shows how the criminality relates to the wages, to the incomes that people get. Generally, the results reveal that people whose wages are very low, are overall more prone to engage in criminal activities. 
The Youth column also attracts the interest, because a wide spread conception is that young people are more prone to demonstrate a delinquent behavior compared to mature ones. The Sort and Filter function there shows quite the contrary: nothing suggests that young people are more prone to commit crimes than mature individuals and in states where level of youth are higher there is not a simple hint that crime rates there are higher. The rates fluctuate and there is no correlation between the more or less youth presented there. 
Another wide spread conception to check is the relation between unemployment and crime rate. The Sort function here is indispensable. If the data for unemployment is sorted from low to high, the crime rates take the same trend. This trend is visible in both the two regions which suggest that the region has less to do with it: no matter if people come from the North or the South, their behavior is same regarding the possibility to commit a crime or not. But the levels of unemployment indicate a stable relation with crime rates – as higher the unemployment is, as higher is the crime rate in the relevant states. So, the overall conception that unemployment often lead people into criminal ambiance reveals unfortunately right.
Looking a little bit more on the averages in the table, all done through the Average function of Excel. An interesting fact is that Mature Unemployment is around 33,9787 and Youth Unemployment is around 95,4681. It shows that in general youth unemployment is higher than unemployment amidst mature individuals. In the same time, the crime rates compared to youth unemployment and crime rates compared to mature unemployment are not the same as well: it implies that it is harder for young individuals who are unemployed to stay far from out of law activities than for mature individuals and, aside of it, the high unemployment amongst youth is a drive for entering in a criminal ambiance. 
The conclusion above underlines indeed the relation between poverty and crimes and why the ones been stuck in unemployment and poverty are more prone to criminal activities. Let’s see if the situation is similar for the middle class, the ones who are basically enjoying a normal wage. The Sort function on the table reveals another interesting hint over the relation crime rates and money. If it is applied towards the Wage of the table – the category, literally said, for the middle class, it shows that crime rates are not dependent upon the wages. But – saying it again – this is not the Below wages column, but the Wages one; so, this is a fact for the ones who are part of the middle class and not the poorest ones.   
The data analyzed through the table indicate that people are influenced very much by the way they live and that is basically a determinant factor on why some of them engage in criminal activities or not. If the conclusions above are all fully put in use in the aim to eliminate the drives for people to become criminals, so it means that government of the United States (although the data is solely based on the U.S. statistics, the recommendations can be useful for many of the big countries in Europe and the United Kingdom as well, who share the same problem with high crime rates) should work in the following fields:
· Preserving at all costs the middle class – the middle class reveals as less prone to engage in criminal activities and those who get a wage that can cover their basic needs are generally peaceful citizens who respect the law and abide by it.

· Creating more jobs – the unemployment reveals as a strong push for involving in criminal activities. It means that the government should fight for creating more jobs for people and, usually it can be done by launching more public procurements, expanding the public sector jobs and encouraging the entrepreneurship. The last one is mostly in the hands of the Federal Reserve of the United States who – by fixing the bank rates – has the most powerful tool to encourage people to open businesses by getting affordable bank loans on their projects. 
· Creating programs for jobs and labour market inclusion for youth – the youth reveal as particularly vulnerable for getting involved in criminal activities due to high unemployment and that is why it is important to give a chance to young people. It can be done by opening more opportunities for young people to start a business on preferential loans, to encourage employers to hire young people by offering them financial stimuli for that, to expand the collaboration between professional schools and colleges and businesses, as well as the one between universities and businesses, etc. 

· Making the education more affordable for people – it is true that crime rates tend to rise amongst the ones who have not enjoyed the chance to pursue a quality education and the pivot table confirmed it. So, the government and the universities bodies should together think on solutions on how to offer to young people more opportunities to study. But to study in a financially accessible manner, as nowadays the fees of most of the universities in the United States are high for youth. A good example to follow here is the Danish practice of tuition free high education, applied also by most of the Scandinavian countries whose universities are very cheap to locals for enrolling there. 
· Strengthening the prevention programs and the work with youth on crime prevention – it is a field that is indirectly connected with the lifestyle of young people who sometimes tend to see the criminal activities as a way to rebel against social injustice. But it is definitely not and the accurate specialists who work with students and young people whose behavior is delinquent can help to them to find the good path toward being a peaceful citizen. If not been taught on what is good or bad it is less likely that those young people will find the right way themselves.
Task 2
Ice-cream is amongst the favorite foods of children. In the same time, during the summer especially, it reveals as a good business opportunity to sell it. People like the cold taste during the summer and companies are aware of it. But it is not enough for an ice-cream to be cold; companies need to find out which flavors are the most preferred of the consumers. That is why they rely on statistics. And statistics are done on data extracted through a wide range of data mining methods and from data extracted through text mining methods (Han and Kamber, 2012, p. 78).
The methods for mining data are numerous, but the most popular ones are association, classification, clustering analysis, regression analysis, anomaly analysis. The association rule learning reveals if there are some dependencies when variables are processed and how these dependencies amongst variables correlate. The classification requires to put variables into different categories and that is how on a later stage the categories are processed as a whole. The clustering analysis gathers data into clusters based on some similarities amongst them and, on a later stage, the clusters are processes as a whole. The regression analysis works with dependent and independent variables and shows how independent can variables change the dependent ones. The anomaly analysis shows if there are any anomalies within the data processed and why those anomalies make the construction of a trend impossible. 
Text mining methods aim to process information through extraction, retrieval, categorization, clustering and summarization. Extracting information from texts means to extract only the data that are fit for a particular requirement and that is how – even if multiple texts are processed – only the data that are important are extracted. Retrieval of information means extracting some particular sets of words on the topic that the user needs to collect information. Categorizing information means mostly detecting the topics of multiple texts and classifying those texts into categories. Clustering information is organizing the data gathered from texts into clusters for easier comprehension. Summarizing information means making it brief and keeping only the essence from it.
The following research is based on information extracted for the favorite tastes of ice-cream of 200 high students in high school. Three flavors are studied: chocolate flavored, vanilla flavored and strawberry flavored. The data are made as a table and they are gathered through multiple channels – tests, video games and a puzzle. 
The company that has ordered the research is an ice-cream producer and needs to find out which is the favorite flavor of its customers. Three main questions are of a big interest for the company:

I. How many students like vanilla flavor?
II. How many students are boys and how many are girls?
III. How much totals the Mean and the Median of the consumers who like chocolate ice-cream and for those who like strawberry ice-cream?
For the processing of data can be used basically two types of software, Excel and SPSS. Data are gathered in a four columns table: id, female, ice cream, video, puzzle. The table has two hundred rows, because the students tested total at two hundreds. 

The first question needs to showcase the number of participants who have selected vanilla ice-cream. The Sort and Filter function of Excel can do a great job here if applied on the Ice-cream column. It gives actually the data for all the flavors: 95 people prefer vanilla ice cream, 47 prefer chocolate ice-cream and 58 prefer strawberry ice-cream. On Figure 2 the preferences of the participants are showed as a bar diagram.
Fig. 2 Participants per preferred flavor diagram
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The gender of the participants – how many are boys and how many of them are girls – can be found by applying the Sort function of Excel over the Female column. The numbers there indicate if the participant is a male or a female – 1 is used for females and 0 – for males. So, the data reveal the following gender distribution of the participants: 91 males and 109 females. On Figure 3 the distribution is showed as a pie chart.
Fig. 3 Distribution of participants as boys and girls
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The Mean and Median of participants is the object of research in the third question, but only for the ones who like chocolate ice-cream and for the ones who like strawberry ice-cream. To do so, the easiest manner is to extract only the data for the ones who like the chocolate ice-cream, and later, the data for the ones who like the strawberry ice-cream. Two separate pivot tables are done.
The first pivot table is dedicated to the ones who like the chocolate ice-cream. It is shown on Figure 4. The Average function of Excel shows the Mean. It can be applied to all the columns. The following results for means are outlined on Figure 4 below. The Average over the ID column is 74,553. The Average over the Video column is 47,702. The Average over the Puzzle column is 47,319. The Median function of Excel shows the Median. It can be applied to all the columns. The following results for means are outlined on Figure 4 below. The Median over the ID column is 63. The Median over the Video column is 46. The Median over the Puzzle column is 47.

Fig. 4 Pivot table for the students who like chocolate ice-cream
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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 47,70213 47,31915

63 47 46


The second pivot table is for those who like the strawberry ice-cream. It is done on Figure 5. The Average function of Excel shows the Mean. It can be applied to all the columns. The following results for means are outlined on Figure 4 below. The Average over the ID column is 109,810. The Average over the Video column is 55,448. The Average over the Puzzle column is 57,138. The Median function of Excel shows the Median. It can be applied to all the columns. The following results for means are outlined on Figure 4 below. The Median over the ID column is 101,5. The Median over the Video column is 58. The Median over the Puzzle column is 61.

Fig. 5 Pivot table for the students who like strawberry ice-cream
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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


In conclusion it can be resumed that data mining is very useful for guessing the preferences of the consumers. That is why companies must boradly rely on statistics in the aim to take their informed business decisions. The small example for the three types of ice-creams is only a proof that data are every where around the business and the business must be aware on the trends and the changes that occur within. 
Usually the data are processed within the Marketing department of the companies. But even for small businesses who could not afford to keep a Marketing department, there is a plenty of independent marketing professionals who can do a research for them in the aim to guide them in taking informed decisions. The various methods that the marketing specialists use to gather and process the data, combined with their professional touch, let to businesses to understand on which type of products and services to concentrate their efforts for sellinf more. 

The example treated in the actual research revealed that the absolute champion according to the preferences of the students is the vanilla ice-cream, followed by the strawberry ice-cream and finally, the chocolate ice-cream. It breaks a long standing myth that the chocolate is the favorite taste of the children, but – if not been broeken – that myth could badly impact the business of the ice-cream seller. 
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