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Analysis and modeling the dynamics changing of registered crimes taking into account the macroeconomic and political situation in Ukraine.
Introduction. ESC IASA analytical team performs analysis of statistical information about crimes which provided by Ministry of Internal Affairs (MIA) of Ukraine. This scientific paper performs as part of the project NUKR. SFPP G4877 "Modelling and Mitigation of Social Disasters Caused by Catastrophes and Terrorism" and aimed to present intermediate results of modeling. Based on the crimes statistical MIA data sine Dec 2002 to Dec 2014 and open data sources from Internet and State Statistical Service were performed researches about relationships between economic situation and crime changes in Kyiv.
Main analytical approaches. As analytical tools for modeling were used SAS Enterprise Miner and SAS Enterprise Guide systems. For analysis were used such economic indicators as GDP – gross domestic product (billions USD), DER – dollar exchange rate, IR – inflation rate, GR – gold reserves (billions USD). For construction the base dimensions of the space of measure in order to reduce the number of input variables used the principal component analysis. The first and second bases components calculate as:

PRIN_1=0,659*GDP + 0,399*DER – 0,138*IR + 0,622*GR.
PRIN_2=0,035*GDP + 0,291*DER + 0,956*IR - 0,011*GR.

According to inherent sense each of the main component is economical index which represent consistent pattern of related processes. As we could see the first principal component (PRIN_1) is formed mainly due to the positive influence of following parameters GDP and gold reserves. Meanwhile, the second principal component (PRIN_2) formed by using positive influence of inflation rate. On the fig. 1 shows relationships between principal components and crime changes.
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Figure 1. 3D plot in SAS Enterprise Miner.
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Figure 2. The horizontal axis corresponds to year-quarter, the right vertical axis corresponds to the first principal component and the left vertical axis corresponds to the total number of crimes in Kyiv.
Analysis of fig. 2 shows the presence of quarterly cycles in first principal component which caused by strong influence of GDP towards this index. Also, thorough analysis and communication with the MIA expert group revealed following interesting facts and events in the past:

- 2004 SEP - the beginning of the presidential campaign, when the main candidates for the presidency were Viktor Yushchenko and Viktor Yanukovych;

- 2012 DEC – changes in the Criminal Procedure Code of Ukraine. As a result of the changes the policemen have to register crimes that previously had not been included to the database of Ministry of Internal Affairs.

- 2013 DEC – the beginning of the political crisis 2013-2014 in Ukraine (so called dignity revolution).

- 2014 DEC – early parliamentary elections in Ukraine and the deepening of the economic crisis.

Results. The results of modelling shows that the modern methods of data science and data mining allows find patterns among statistical data which describe crime and econometrical processes. In the next stages of research project NUKR.SFPP G4877 plans to build mathematical models use statistical except for structured and unstructured information from the Internet, and mix to models specially developed parameters and indexes based on the textual information.
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