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	The goal was to determine: The trends in the number of convicts in the US security justice and criminal system and to create models based on the data to predict future numbers.  I am 95% confident that my objective was successfully achieved.



I performed the following actions:			As a result, I learned:
	Page 2
	Placed various trend lines against the correctional population.
	Determined that none of the trend lines adequately represented the population.

	Page 3
	Trimmed the data and placed various trend lines against the correctional population.
	Determined that an exponential model best represented the data and could successful be used for prediction purposes.

	Page 4
	Made a box plot for probation population
	Determined that the median value was around 405,000

	Page 4
	Placed various trend lines against the probation population
	Determined that a polynomial model best represented the data and could successful be used for prediction purposes.

	Page 5
	Created a histogram of the parole population
	Determined that the modal class was between 840,000 and 870,000. The distribution of the data was negatively skewed

	Page 6
	Placed various trend lines against the parole population
	Determined that a polynomial model best represented the data and could successful be used for prediction purposes.

	Page 6
	Created a pie chart for average number of convicts per year under parole vs those under probation
	Determine that judges are more likely to put convicts under probation than parole.

	Page 7
	Created a bar chart comparing inmates vs those under supervision
	Determined that in all the years the number under probation was greater than those under parole. Apart from 2007, in all other years the inmate population was greater than the population under supervision.



[bookmark: _Toc481696858]GRAPHICAL VISUALIZATION AND INTERPRATATION: Security and Criminal Justice
In this paper we will be graphically visualizing and interpreting data related to the US security and criminal justice system since the year 2000.
[bookmark: _Toc481696859]Total US correctional population


The scatter plot above shows the number of the United States population that has been supervised by U.S. adult correctional system since the year 2000.
Based on the scatter plot above the regression equation obtained was,
Y= 24337.14x + 6515853.33
Using the equation above, we can try and predict the number of US population in the correctional system in 2018.
Y = 24337.1*(2018-2000) + 6515853.33
Y= 6,953,922
The equation predicts that in 2018 the population in the US correctional system will be 6,953,922. However, I have very low confidence with the prediction as the regression equation appears to be invalid. Based on the scatter plot, there is no systematic linear pattern between the year and the number of US population in the correctional system. Therefore, the regression equation produced will not be a good predictor as the number in US correction system per year appears to be random. The equation’s invalidity as a predictor is further confirmed by the low R2 value.  The low R2 value of 0.011 indicates that only 1.1% of the variation in the number of US population in the correctional system can be explained by variation in the year.
We also tried modelling the data using exponential equation and polynomial equation but the R^2 value obtained was also small. This small r^2 value may be attributed to the sharp decline in the number of US population in the correctional system in 2007.  This rapid decline was due to lack of beds for inmates in most states. The states thus decided to parole most violations and provide drug treatment for non-violent offenders other than increasing the number of prisons.
We thus decided to trim the data and use data for the last five years. The model that gave the best equation was an exponential model as shown below.

Based on the model, we can predict the expected number of prisoners as at 2018. From the graph, the predicted number of US population in correctional facilities is about 6,550,000. 
[bookmark: _Toc481696860]Probation



The box plot shows the five number summary( minimum, quartile 1, median, quartile 2 and maximum) for the number of US population that have been under probation as from the year 2009 to 2014. The measure of central tendency exhibited by the box plot is the median. Based on the scatter plot the median value is around 405000.  
	Descriptive statistics

	
	

	 
	Probation 

	count
	15 

	mean
	4,058,666.67 



The mean and median values are not far from each other.

The scatter plot above shows the number of US population that has been under probation since the year 2000. As seen above, a polynomial equation has been used to model the data. The equation can be used to predict number of individuals under probation in future years. 
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	number
	Frequency

	720000-750000
	2

	750000-780000
	3

	780000-810000
	2

	810000-840000
	3

	840000-870000
	5

	 
	 





The histogram shows the distribution of the number of US population that has been under parole as from the year 2000 to 2014. The modal group is 84,000 to 87,000.  This means that the yearly number of US population under parole mostly lies between 840000 to 87000. The data is skewed to the left.





The scatter plot above shows the number of US population that has been under parole since the year 2000. As seen above, a polynomial equation has been used to model the data. The equation can be used to predict number of individuals under parole in future years. 
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The pie chart compares the average US population under parole with the average US population under probation per year. From the chart it is clear that Judges are much more likely to put convicts in probation than under parole.
[bookmark: _Toc481696863]Inmate population vs. the chance of supervision

The figure compares the number of US population under probation, correction facilities and those under parole per year as from 2000 to 2014. In all the years, the number under probation is greater than those under parole. The number in correctional facilities is greater that those under parole in all the years. It is only in 2007 where the number under probation was greater than those in correction facilities.
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