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[bookmark: _Toc261341691]Executive Summary
	One out of every 100 Americans is incarcerated, many for drug-related offenses.  The resulting strain on correctional facilities nationwide has prompted recent research on the effectiveness of substance abuse treatment during incarceration. The LOCUST Therapeutic Community (TC) at the Albemarle-Charlottesville Regional Jail (ACRJ) in Charlottesville, VA, is one such treatment program. The LOCUST TC aims to rehabilitate inmates by promoting lifestyle changes through behavioral-modification therapy. This paper reports on an evaluation the effectiveness of the LOCUST TC, as a guide to the design and implementation of program modifications and new programs.
	We compared the success of a cohort of program participants (n=679) against a control cohort of qualified non-participants (n=64).  Overall success was defined as the fraction of recidivists in each cohort for the study period.  In addition, for the recidivists in TC (n=96) and control (n=232) cohorts, success was measured by days until recidivism. In our analysis, we used three methodologies to evaluate the effect of TC treatment on success post-release.  First, we used randomized block design to determine the effect of 30 days or more in the LOCUST TC on days until recidivism and determined which cohorts of inmates benefit most from participating in the TC.  Second, we modeled recidivism using reliability theory to compare the treatment and control groups, observing the percent of inmates that recidivated versus time since release for the total sample and for just recidivists.  Third, we investigated factors other than demographics, participation in TC, drug court participation, and prior incarceration that affect inmates’ success post-release.
Program participants recidivated less often and significantly later than those who did not.  The TC was most effective for 21 to 25 year olds and 36 to 40 year olds, African Americans, males, those not participating in drug court[footnoteRef:1], and those with no prior TC experience. The results suggest that increasing the LOCUST TC may ultimately lessen jail overcrowding and the net cost of incarceration. [1:  Many participants who are in drug court are already subjected to a regimen of behavior modification methods that lead to reduced recidivism.  Consequently, the addition of the TC to the drug court may not provide any additional benefit.  Conversely, drug court participants are required to participate in the TC and may not be as highly motivated to improve as those who voluntarily participate in the TC.] 

[bookmark: _Toc261341692]Introduction
[bookmark: _Toc261341693]Background
A therapeutic community (TC) is a hierarchical program in which participants progress through treatment stages to learn social responsibility and develop social skills (National Institute on Drug Abuse, 2009).  The ACRJ currently offers several types of such programs.  The LOCUST TC, a program designed for ACRJ inmates categorized as chronic substance abusers, targets lifestyle changes in its participants through a 4-phase behavioral-modification program.  
The ACRJ seeks to learn how effective the LOCUST program is in reducing the rate of recidivism among its participants.  Recidivism, or the re-arrest and re-incarceration of inmates following their release, is a nationwide problem within the criminal justice system (Bureau of Justice Statistics).  Results from internal management at the ACRJ have shown that the longer an inmate stays in the program, the less likely he/she is to recidivate; however, the jail seeks to confirm the accuracy of these results with an external analysis.  

[bookmark: _Toc261341694]Significance
As the number of inmates soared to over two million in 2003, one out of every one hundred Americans is behind bars (Bureau of Justice Statistics, 2009; Pew, 2008).  Consequently, the United States criminal justice system faces serious overcrowding issues.  Of the incarceration population, an overwhelming percentage are defined as involved with drugs or alcohol at the time of their arrest; an analysis conducted in 2005 concluded that 82% of state inmates were involved with drugs or alcohol, where involvement was defined as: convicted of substance-related crimes, under the influence of drugs or alcohol at the time of committing their crime, committed their crime to get money to purchase drugs, or had a self-reported history of illegal drug use.  When offenders do not receive rehabilitation while in jail, they are likely to continue abusing drugs upon release, leading to re-arrest (Langan & Levin, 2002).  Approximately 70% of incarcerated drug offenders are re-arrested within three years of their release (Smith, Gates, & Foxcroft, 2006).  The focus of therapeutic communities is to reform inmates rather than simply send them through a revolving prison or jail door.  This research draws attention to the questions of is the American criminal justice system equipped to handle such large influxes of inmates and how effective are current sentencing laws. 
Reflecting the nationwide overcrowding and recidivism crises, the ACRJ currently operates at 150 percent of its capacity, with each inmate costing $76 per day (Hesaltine, E.K.  McElroy, E.M.  Pyle, C.E.  Shebi, M.B.  Skinner, V.R.  Smith, M.C.  White, K.P).  The jail, which serves all citizens of the city of Charlottesville and the counties of Albemarle and Nelson, has experienced difficulties stemming from overcrowding, such as infrastructure and staffing limitations.  Part of the ACRJ’s progressive response to these problems centers on its implementation of the LOCUST TC.  In the past, this type of behavior modification program has been found to reduce drug use, decrease criminal activity, and increase the likelihood of a positive parole outcome for the program participants (Hiller, 2006).  The results from the team’s evaluation might be used to secure funding, improve the program, and raise awareness of the therapeutic community approach.




[bookmark: _Toc261341695]Previous Research

Many researchers have studied the effectiveness of therapeutic communities in terms of reducing recidivism and improving participants’ quality of life post-release. One analysis that drew from 12 years of data on almost 2,000 inmates compared inmates who participated in a TC, milieu treatment, and counseling treatment to the control (no treatment). Using re-arrest as the measure of success, the researchers concluded that TC treatment is more effective than no treatment or the other treatments, and that there is a positive relationship between time in the TC and success after release, up to 12 months (Wexler, 1990). Other studies have stressed the importance of post-release programs in addition to in-jail TC treatment (Wexler, 1999). The researchers of a 1996 meta-analysis of 131 other TC studies concluded that criminogenic needs and social achievement were the strongest dynamic predictors of recidivism (Gendreau, 1996). Our team used previous studies such as these as background information and to help structure our methodology in completing the analysis.  See Appendix A for a thorough description of related studies.

[bookmark: _Toc261341696]Objectives/Stakeholders
The capstone team has defined the main goal of our project as improving the quality of life of inmates upon release.  The objectives in accomplishing this goal are: reducing recidivism, implementing lifestyle changes, and minimizing the ACRJ costs.  The indices of performance for each objective are shown in the objectives tree in Figure 1.  

[image: ]
Fig. 1. Objectives tree of project goals and indices of performance
The stakeholders involved in this project are as follows:
· Thomas Jefferson Area Community Criminal Justice Board
· Albemarle-Charlottesville Regional Jail
· Inmates
· Staff
· LOCUST Therapeutic Community
· Residents of Charlottesville, Albemarle County, and Nelson County
· Local law enforcement agencies 
[bookmark: _Toc261341697]Data Collection
[bookmark: _Toc261341698]Data Cleansing and Coding
Data on the inmates at the ACRJ were acquired from the ACRJ database.  The data has been collected for the past seven years by the male TC manager.  All inmates ever considered for the TC were included in the initial data set.  Since the information in the data set was confidential, all names were removed and replaced with IDs.  Each inmate was assigned his or her own random, unique number and each instance (entry in the data set) was assigned its own random, unique number.  This method of having two IDs was necessary since some inmates had multiple entries in the data set.  There were 2601 instances in the database.  A key that linked the IDs to the names was stored in a separate document.  Once the data were collected and coded, all data points with no release from the ACRJ date or with transfer to Department of Corrections (DOC) were removed from the data set.  A release from ACRJ date was needed both to prove that the inmate was not still in the jail and to calculate the inmate’s age, days until recidivism, and days since release variables.  Inmates that were transferred to the DOC also needed to be removed from the dataset because their release date was the date they were released to DOC (another jail) not to society. 
It is worth noting that this data was collected for the purpose of assessing individual performance as opposed to an aggregate analysis which we will be performing.  This distinction is important in that ‘recidivism’ has a different meaning for those who participated in the TC and those who did not.  The TC and database manager uses a peer-reported relapse as recidivism criteria for TC participants, while he uses contact with the law as recidivism criteria for non-participants.  A preliminary check shows the recorded recidivism dates for the TC cohort almost always predate the first appearance of these same individuals in PISTOL, the police database.  The sensitivity of the participant recidivism criteria will make our analysis very conservative in highlighting the effect of TC treatment.  
[bookmark: _Toc261341699]Assumptions
Before moving the next stages of data collection and analysis, our team documented our assumptions about the data and our approach.  These assumptions were:
· Provided data are accurate
· Recidivism is defined as any legal offense (not necessarily resulting in re-arrest or re-incarceration) or drug relapse as reported by peers
· Those without a recidivate date did not recidivate (re-offenses would happen in the original jurisdiction, reflected in the current dataset)
· Those without a release from ACRJ date are still in the ACRJ
· Deleted data are similar to data that were analyzed
· Age = (date of release – date of birth)/365
· Participation in TC is defined at the 30 day mark 
[bookmark: _Toc261341700]Analysis
[bookmark: _Toc261341701]Control Group
The data were separated into a control and a treatment group. The control group included all inmates who requested to be in the TC, but never entered the TC; the treatment group was all inmates who participated in the TC for at least 30 sequential days.  By including only inmates who requested to enter the TC in both control and treatment groups, we sought to eliminate the potential bias of self-selection since all inmates in both samples requested to be in a TC.  We compared the success of a cohort of program participants (n=298) against a control cohort of qualified non-participants (n=111).  Overall success was defined as the fraction of recidivists in each cohort for the study period.  In addition, for the recidivists in TC (n=232) and control (n=96) cohorts, success was measured by days until recidivism.

[bookmark: _Toc261341702]Data Exploration 
	Before beginning our analyses, we explored the dataset by comparing the control and treatment groups of the total sample (including recidivists and non-recidivists).  
TABLE I: COMPARISON OF CONTROL AND TREATMENT GROUPS
	
	Control
	Treatment

	Gender
	Male
	83.8%
	59.4%

	
	Female
	16.2%
	40.6%

	Race
	Caucasian
	46.8%
	36.7%

	
	African American
	51.4%
	63.3%

	
	Other
	  1.8%
	  0.3%

	Average Age
	34.8
(stdev = 11.0)
	36.9
(stdev = 8.2)

	Average Days in TC
	:
	130
(stdev = 116)

	Recidivate Rate (% recidivated)
	86.5%
	77.9%


Background Statistics on the control and treatment groups. “:” indicates that the field was not applicable.
We found that there were significantly more males in the control group than females (93 versus 18).  This suggests that perhaps some females that qualify for the TC but never actually enter the program are not being entered into the database.  We also noticed high variability in average days in TC for the treatment group, with a standard deviation of 116 days.  
To investigate the relationship between duration spent in the TC and the number of day until an inmate recidivates, the team separated the treatment groups into bins based on duration in the TC.  The bins were: 30-89 days of treatment, 90-179 days of treatment, 180-269 days of treatment, 270-359 days of treatment, and 360 or more days of treatment.  The mean days until recidivate for each group was then plotted with the control group.  For this part, only inmates who recidivated were included. 

Fig. 2. Average Days until Recidivism versus Time in TC.  Linear regression line fit to the data.

As shown in Figure 2, we found a positive correlation between duration spent in the TC and days until recidivism with a correlation line of y = 43.5x + 213.7.  However, the dip in the graph at the 270-359 day treatment group suggests there may be a point at which inmates no longer receive any benefit from treatment.  
We also attempted to create predictive models to determine the probability of an inmate recidivating based on demographic characteristics and to predict days until recidivism for inmates that do recidivate.  Our methodology and results in creating these models are detailed in Appendix B.  The high variability of the data resulted in predictive models with sufficient inherent uncertainty to render them of limited value in projecting recidivism on an individual basis.

[bookmark: _Toc261341703]Effect of LOCUST Program (Blocking Analysis)
Our team used randomized block design as one methodology to determine the effect of the LOCUST program on reducing recidivism rates.  In the design of experiments, this type of analysis groups the data into blocks.  Nuisance factors are held constant among the blocks and the primary factor of interest is varied.  A nuisance factor is something that may affect the dependent variable, but is not of particular interest in the analysis or cannot be controlled directly.  For this portion of the analysis, only instances where the inmate recidivated were considered and success was measured by days until recidivism.  We conducted a blocking analysis with days until recidivism as the dependent variable and participation in the LOCUST program as the independent variable.  This type of analysis surfaced the effect of the TC while blocking the effects of nuisance factors, such as age, race, and gender.  These demographic factors impact recidivism, but obviously cannot be altered by treatment.  In all of these analyses, the dependent variable was days until recidivism and the independent variable was participation in the LOCUST program.  Table II shows a description of all data variables used in this analysis.

TABLE II
DESCRIPTION OF BLOCKING ANALYSIS VARIABLES
	Name
	Type
	Description

	Days Until Recidivism
	Integer
	Number of days between recidivate date and release date

	TC
	Binary Factor
	1 = participated in TC for 30 sequential days or more; 0 = did not

	Age
	Integer
	Age when released from ACRJ

	Gender
	Binary Factor
	1= male; 0 = female

	Race
	Binary Factor
	1 = Caucasian, 2 = African American, 3 = Hispanic, 4 = Asian, 5= Native American, 6 = Other

	Drug Court
	Binary Factor
	1= participated in drug court; 0 = was not

	Prior TC
	Binary Factor
	1 = previously in LOCUST TC, 2= was not

	Prior Incarceration
	Binary Factor
	1 = previously incarcerated, 0 = no prior incarceration



[bookmark: _Toc261341704]Overall Effect
Initially, the team analyzed the overall effect of the LOCUST therapeutic community on days until recidivism for the control and treatment groups. We blocked on the following nuisance factors: gender, race, age, prior incarceration, and drug court participation. With a p-value of 0.013, the results of this analysis showed that the LOCUST TC has a significant impact on days until recidivism. Our team used a significance level of 0.05 for each analysis conducted. As seen in Figure 3, on average, TC participants took 63.2 days longer to recidivate than non-participants. The grey box represents the inter-quartile range (IQR), from the first quartile to the third quartile, with the middle line as the median. The whiskers surrounding the grey boxes represent ±1.5*IQR. The dots on the outside of the whiskers identify outliers in the data. 
[image: ]
Fig. 3. Average days to recidivism for the control and treatment groups. LOCUST participants take longer to recidivate than those who don’t participate in the program. 

[bookmark: _Toc261341705]Breakdown by Age
We first analyzed the effect the LOCUST TC on two different age groups: young (less than 35 years of age) and old (35 years or older). We selected 35 years old as the threshold because it was the average age of LOCUST participants in our dataset. In this analysis, we blocked on the following nuisance factors: gender, race, prior incarceration, and participated in drug court. As seen in Table III, the TC has a significant impact on days until recidivism for younger participants, with a p-value of 0.037. “Young” inmates who participated in the program recidivated, on average, 55.5 days later than those that did not participate. 
TABLE II
Effect of LOCUST Program: “young” v. “Old”
[image: ]
Effect of LOCUST program on days to recidivism, broken down by age. DTR means days until recidivism. The program has a significant impact on younger participants.   
In order to further analyze the effect of the TC with respect to age, we divided the data into the following age bins: under 21, 21 to 25, 26 to 30, 31 to 35, 36 to 40, 41 to 50, and over 50. The team blocked on the same nuisance factors used in the previous age analysis. As seen in Table IV, we found that the LOCUST program has a significant effect on days until recidivism for 21 to 25 year olds, 36 to 40 year olds, and those over 50 years of age with p-values of 0.002, 0.005, and 0.006, respectively. Figure 4 shows that the TC had a positive effect on 21 to 25 year olds and 36 to 40 year olds, but a negative effect on those over 50 years of age. Considering only 12 people were over the age of 50 and all were males, this result might be attributed to the small sample size and/or the fact that we could not block on gender. It could also be that the TC is simply not effective for inmates over 50. While this graph shows that the days until recidivism of other age groups were also increased, our analysis found that this is not attributable to participation in the program.
TABLE IV
Effect of LOCUST Program: Broken Down by Age
[image: ]
DTR means days until recidivism. The program has a significant impact on 21 to 25 year olds, 36 to 40 year olds, and those over 50 years of age.
[image: ]
Fig. 4. Average days to recidivism, broken down by age. The LOCUST program had a significant positive effect on 26 to 30 year olds and 36 to 40 year olds. The significant negative effect on participants over 50 years old is largely the result of a small sample size that includes extreme values. 

[bookmark: _Toc261341706]Breakdown by Race 
We also investigated the relationship between race and days until recidivism. We were only able to examine differences in Caucasian and African American populations. The other populations did not have large enough representation with sample sizes of 2, 0, and 0 for Hispanics, Asians, and Native Americans, respectively. The nuisance factors in this analysis included gender, age, prior incarceration, and drug court. Table V shows that the therapeutic community has a significant impact on African Americans, with a p-value of 0.036. As shown in Figure 5, African American participants increased their average days until recidivism by about 74.2 days. Although there is also an increase in days until recidivism for Caucasians, this analysis reveals that this increase cannot be attributed to participation in the LOCUST program. 
TABLE V
Effect of LOCUST Program: Broken Down by Race
[image: ]
Effect of LOCUST program on days to recidivism, broken down by race. DTR means days until recidivism. The program has a significant impact on African Americans.

[image: ]
Fig. 5. Average days to recidivism, broken down by race. The LOCUST therapeutic community has a significant positive effect on African Americans.   

[bookmark: _Toc261341707]Breakdown by Drug Court
Occasionally, TC participants participated in drug court as well. Some inmates participate in the TC and then attend drug court, while others participate in drug court first. In order to analyze the relationship between the LOCUST TC and Charlottesville’s drug court, we blocked on the following nuisance factors: gender, race, age, prior incarceration. As shown in Table VI, with a p-value of 0.022, participation in the LOCUST program significantly impacts days until recidivism for those not participating in drug court. 
TABLE VI
Effect of LOCUST Program: Broken Down by Drug Court Participation
[image: ]
Effect of LOCUST program on days to recidivism, broken down by race. DTR means days until recidivism. The program has a significant impact on those not participating in drug court. 

Figure 6 shows that, on average, LOCUST participants not in drug court recidivated 82.4 days after those who did not participate in the TC. This figure also shows that the average days until recidivism for those who participated in drug court was significantly lower than those not in drug court, regardless of whether or not the inmates participated in the TC.  This suggests that inmates who go to drug court are inherently more likely to recidivate faster and that participation in the LOCUST program for inmates who already participated in drug court is not statistically significant.  While an inmate may benefit substantially from drug court, inmates who are in the TC and drug court have recidivism that is statistically no different from those who are in drug court, but no TC.  Note that this result may be due to the small sample size of the no TC, drug court population (n = 4).  
If an inmate does not participate in drug court, he/she can still reduce their days until recidivism by participating in the therapeutic community. 
[image: ]
Fig. 6. Average days to recidivism, broken down by participation in drug court. The LOCUST therapeutic community has a significant effect on those not participating in drug court. 

[bookmark: _Toc261341708]Breakdown by Prior TC Involvement 
In order to determine if those who are first-time participants in the LOCUST TC are affected differently by the program, our team blocked on gender, race, age, prior incarceration, and drug court. Table VII shows that first-time participants, in fact, are affected differently. With a p-value of 0.032, participating in the LOCUST program for the first time has a significant impact on days until recidivism. As shown in Figure 7, first time participants increased their time until recidivism by about 63.5 days as compared to non-participants. The results of this analysis show that if the LOCUST TC was not effective the first time, it is unlikely to be effective the next time. 
TABLE VII
Effect of LOCUST Program: Broken Down by Prior Involvement in TC
[image: ]
Effect of LOCUST program on days to recidivism, broken down by prior involvement in the therapeutic community. DTR means days until recidivism. The program has a significant impact on those who have not previously participated in the TC.   

[image: ]
Fig. 7. Average days to recidivism, broken down by previous involvement in the TC. The LOCUST therapeutic community has a significant effect on first-time participants in the program.  

[bookmark: _Toc261341709]Breakdown by Gender
To determine the effect of the TC on different genders, our team blocked on the effects of race, age, prior incarceration, and participation in drug court. We found that the LOCUST TC has a significant effect, with a p-value of 0.001, on days until recidivism for males as shown in Table VIII.  Figure 8 shows that, on average, males who participated in the program recidivated 100.9 days after those who did not participate. Although females who participated in the program recidivated sooner, on average, than those who did not, our analysis revealed that this is not attributable to their participation in the TC. 

TABLE VIII
Effect of LOCUST Program: Broken Down by Gender
[image: ]
Effect of LOCUST program on days to recidivism, broken down by gender. DTR means days until recidivism. The program has a significant impact on males.     

[image: ]
Fig. 8. Average days to recidivism for males and females. The LOCUST therapeutic community has a significant positive effect on males. 

[bookmark: _Toc261341710]Breakdown by Prior Incarceration
With the last blocking analysis, our team wanted to determine if first-time offenders are affected differently by participation in the LOCUST program than repeat offenders. To do this, we blocked on the following nuisance factors: gender, age, race, and drug court. As seen in Table IX, first-time offenders are not affected differently than repeat-offenders as the p-values for both groups were greater than 0.05. Figure 9 shows that LOCUST participants have a higher average days to recidivism than non-participants, regardless of prior incarceration. However, according to the analysis conducted, because of the high p-values, this difference in time until recidivism cannot be attributed to participation in the therapeutic community. 




TABLE IX
Effect of LOCUST Program: Broken Down by Prior Incarceration
[image: ]
Effect of LOCUST program on days to recidivism, broken down by prior incarceration. DTR means days until recidivism. First-time offenders are not affected differently by the program than repeat-offenders.     

[image: ]
Fig. 9. Average days to recidivism, broken down by prior incarceration. Although TC participants take longer to recidivate in both the first-time offender and repeat-offender situation, this increase in days to recidivate cannot be attributed to participation in the TC. 

[bookmark: _Toc261341711]Reliability Analysis
The previous analysis investigated the effect of TC treatment, blocking on various factors, on time to recidivism.  Time to recidivism does not tell the whole story, however.  It is also important to include inmates who did not recidivate in the analysis in order to examine the percent of those who recidivated in addition to the time it took to recidivate.  One way to set this up is using the reliability theory.
It should first be noted that reliability theory is not applied to recidivism in any of the experimental studies our team has researched.  This method is highly conceptual and has limitations; one significant limitation is that reliability theory assumes that the measured event will eventually occur.  Since recidivism is not certain, this affected how the team treated the reliability model and the model distribution fit.
Assuming recidivism is a ‘failure’, we assessed this failure over time for the TC treatment and control groups to obtain probabilities of failure.  These probabilities equate to percent of inmates who recidivated.  We have larger sample sizes for these groups than in previous analyses since non-recidivists are included in a reliability analysis.  The size of the control group was 111 and the size of the TC participant treatment group was 298.  Using an individual’s release date, we then calculated days since release and days to recidivate (for only those who re-offended).  Using this information, we created a reliability model with logistic fits, as shows in Figure 10. 

Fig. 10. Probability of Recidivism Versus Time (in days).  Overall probability of recidivism is higher for control group than TC treatment group.

The control group had a higher rate of recidivism with more inmates overall recidivating (Figure 10).  Approximately 77.9% of inmates who had over 30 days of TC treatment eventually recidivated compared to approximately 86.5% of inmates who self-selected into the TC but never actually entered eventually recidivated.  These results support TC treatment with regards to recidivism.  It is worth noting that we cannot conclude that TC treatment is the cause of the lesser rate of recidivism, however.  There are other factors that could have led to the TC group performing better than the control, such as inmates’ motivation for lifestyle change.
This analysis is highly conservative, with the TC’s effect diminished by the client’s inconsistent criteria for ‘recidivism’.  There is no consistent definition of recidivism in research, but the standard operational definition of recidivism is re-arrest (Maltz, 1984).  While the client uses re-arrest as recidivism criteria for the control group, they use relapse as reported by peers for the treatment group.  Thus, the recidivism criteria was more sensitive for the TC treatment group, which could skew the results to show that more TC participants recidivated than in actuality.
The team also applied reliability theory to the data set for solely recidivists.  Thus the size of the control group was narrowed to 96 and the size of the TC participant treatment group was narrowed to 232.    Because everyone in these samples recidivates, the probabilities of recidivism equals one in each case and we can fit a cumulative distribution to the control and TC treatment groups.  Figure 11 below shows this conditional reliability and an exponential fit for the cumulative distribution.

Fig. 11. Cumulative Probability of Recidivism Versus Time (months since release).  
Figure 11 also shows support for TC treatment with regards to recidivism.  Inmates who had TC treatment took longer to recidivate than those without TC treatment, supporting our results from the blocking analysis. 
Using the reliability models, our team next conceptualized a means of determining the cost effectiveness of TC treatment.  The methodology includes taking the integral difference between the overall reliability curves of the control and treatment groups.  Since the control group is the hypothetical result of inmates who did not receive treatment, the integral difference is essentially the incarceration saved by TC treatment.  Based on data from the client, we knew the incarceration cost per day per inmates fluctuates around $70.   Using this cost, we established an equation to calculate cost savings.
Cost of Incarceration per person per day ≈ $70	(1)
x = time elapsed	(2)

		(3)

		(4)
The cost of running the TC is equal to the salaries of the two client employees plus their social security benefit and the cost of supplies that the client estimated to be around $1500/year.  Assuming a full capacity of 30 program participants, the cost of the program per person per day is:

		(5)
We know salary2 = $51,000 and we assume salary1 = $51,000.  Inputting these values yields a cost of $13.74 per inmate per day.
Therefore, the cost of the program for an individual for x days is:
$13.74x	(6)
Note that this cost is in addition to the base cost per inmate per day of $70.  To determine if the TC program is cost effective, the cost of potential incarceration must be greater than the cost of an individual’s TC treatment for x days.

		(7)
The team ran into trouble calculating Δ here and could not complete the analysis.  Properly calculating Δ would require CDFs which the overall reliability model inherently does not provide since probabilities do not sum to one.  Further analysis and techniques must be applied in order to complete the cost effectiveness analysis.

[bookmark: _Toc261341712]OAR Analysis

	The previous analyses evaluating the TC only used the data available in the ACRJ database.  We wanted to extend our analysis to include factors outside basic characteristics of inmates that could possibly help in determining factors that affect the success of inmates post-release, which would also reflect the efficacy of the TC.  To do this, we gathered background, arrest, and post-release data on specific subsets of inmates from Offender Aid and Restoration (OAR).
We created 6 cohorts based on inmates’ participation in the TC or DC and whether they did well after being released from the ACRJ.  The criterion for doing well was that the inmate was out for at least three years and had not recidivated yet or took more than 3 years to recidivate.  The criterion for doing poorly was that the inmate recidivated in less than a year.  For the length of time until recidivating, we used number of days between the date they were released from the ACRJ and the date they recidivated, where applicable, as available in the database.  The 6 groups were:  no DC, no TC, did well (n=14); no DC, no TC, did poorly (n=20); DC, TC, did well (n=4); DC, TC, did poorly (n=20); no DC, TC, did well (n=20); no DC, TC, did poorly (n=20).  We aimed for a sample size of 20 for each group, but data was not available for all the inmates, so some groups had less than the ideal sample size.  To cleanse the data we received from OAR, we first eliminated anyone who did not have follow-up data.  This reduced the sample sizes of the groups to the numbers listed above.  We then eliminated specific data fields that were not available for any inmates, such as relationships, antisocial behavior, participation in NA, AA, or church, and the cause of the re-arrest (whether for drug, property, or parole violations).  This reduced our data variables to employment, drug or alcohol abuse, and the cause of the initial arrest.
Even for the inmates for which some data was available, there were many fields that were still left blank.  An important assumption that we had to make to be able to formulate any conclusions about the new data was that for each inmate, any category that was left blank was false.  In actuality, an omission from the dataset meant that it is inconclusive whether the inmate had that characteristic; however, because only some of the data was available, this was necessary to be able to use the data we had.  If we omitted every inmate who had at least one field blank, we would not have any data to use.
After the dataset was cleansed, we combined all inmates from the 6 cohorts into one group.  For each analysis, we used the binomial factor “did well” (1=yes, 0=no) as the dependent variable.  The independent variables were the remaining categories gathered from OAR as well as the binomial variables TC participation, DC participation, and male (1=yes, 0=no) and the factor variable race (1 = Caucasian, 2 = African American).
We ran an ANOVA test to determine which factors are significantly related to an inmate doing well.  The results showed that employment is significant at predicting an inmate’s success at the α = 0.05 level (with a p-value of 0.0359); employment is correlated with a positive post-release outcome (did well).  Participation in DC (p-value = 0.0554) and participation in the TC were significant (p-value = 0.0670) at a level of α = 0.10; participation in DC was correlated with not doing well post-release and participation in the TC was correlated with doing well post-release.  One potential explanation for DC participants doing poorly post release is they are typically mandated to join the TC and usually have a long history of drug use and criminal behavior.  The other variables were not significantly related to whether an inmate did well.  Results from this ANOVA as well as all tests from the OAR data analysis are reproduced in Appendix C.
The linear regression model used the same dependent variable (did well) and independent variables (OAR data and TC, DC, male, and race).  The regression model showed that there were several significant factors that predicted whether the inmate did well at the α = 0.10 level.  These factors are male (p-value = 0.0560), TC participation (p-value = 0.0566), DC participation (p-value = 0.0556), and employment (p-value = 0.0915).   The data show that males do better post-release than females.  The linear regression model cannot be used to predict whether an inmate does well because only 25.79% of the variance is explained by the model.
Stepwise regression used the same dependent and independent variables as the linear regression model.  After adding and deleting variables that were significant, the final model used male, TC, DC, employment, and parole to predict if the inmate did well.  The most significant factors were TC (p-value = 0.0057), DC (p-value = 0.0257), and parole (p-value = 0.0427).  The data show that inmates who were arrested for a parole violate are less likely to do well post-release.  Although these variables are significantly related to doing well, this model alone cannot be used to predict if an inmate does well because only 23.07% of the variance is explained by the model.
These tests confirm that the most significant dynamic variables in determining if an inmate does well is participation in the TC and DC and whether they are employed.
[bookmark: _Toc261341713]Recommendation
To continue the TC as currently structured, the ACRJ must target individuals in the groups found to have a definite significant impact from participation in the LOCUST TC.  These groups were: 
· 21 to 25 year olds and 36 to 40 year olds
· African Americans
· Males
· Inmates not participating in drug court
· Inmates with no prior TC experience
The sample sizes for other groups must be increased so that further analysis can determine if the reason the data did not show a significant impact from participation in the TC was due to the sample size or another reason. 
Our team also recommends more consistent data collection of TC and control group inmates.  The small sample size for females in the control group (n=18) suggests that not all females who qualify, but never enter the TC are being entered into the LOCUST TC database.  Additionally, the data for TC participants should correspond with the data in Pistol, the ACRJ’s database.  A new field should also be added to the database that corresponds with the way previous studies define recidivate date; most studies define recidivate date as the re-arrest date or re-incarceration date.  Using a definition such as these for the recidivate date will limit the subjectivity and bias in the metric and likely improve the success of the TC in future analyses.
[bookmark: _Toc261341714]Conclusion
[bookmark: _Toc261341715]Summary of Results
Our analysis determined that 30 days or more in the LOCUST TC significantly reduces the number of inmates who recidivate (p-value= 0.048) and the days until recidivism for inmates who recidivate (p-value=0.013).  More specifically, we determined the LOCUST TC is most effective for 21 to 25 year olds and 36 to 40 year olds, African Americans, males, those not participating in drug court, and those with no prior TC experience.  
Our results also show that the significant dynamic variables in predicting if an inmate is successful post-release are TC participation, DC participation, and employment.  Employment and TC participation are correlated with post-release success and DC participation is correlated with less successful results post-release.  This does not mean that participation in DC causes an inmate to be less success post-release as correlation cannot be assumed to mean causation.  We predict this correlation is because DC participants typically having a longer history of drugs and crime than non-DC participants and by nature are more likely to recidivate.
Again it is worth noting that we reached these conclusions with a very conservative analysis.  The differing criterion for recidivism in control and treatment groups almost certainly takes away from the apparent effect of TC treatment.  Therefore, finding a significant, positive result from TC treatment is very meaningful.

[bookmark: _Toc261341716]Future Analysis
	Future analysis should focus on a cost-benefit analysis of the LOCUST TC.  We began this but due to limited time, we were unable to complete this analysis.  Other researchers have completed similar analyses of jail programs and looking at their methodologies would provide a starting point for a cost analysis of the LOCUST TC.  If the LOCUST TC database is updated with a new recidivate date field that is less conservative and corresponds with previous studies (i.e. re-arrest or re-incarceration date), the methodology our team used in completing this analysis should be repeated using the updated recidivate date for inmates.  One way to counteract the analysis conservatism could be an effort to mine PISTOL for the TC cohort, quantify the conservatism, and reassess the effectiveness of the TC using comparable recidivism dates.  Additionally, our team attempted to investigate which dynamic factor significantly affect an inmate’s success post-release.  However, due to limited data on inmates at OAR, we were unable to draw many statistical conclusions.  Since OAR only recently started using a risk analysis tool (M-OST), this data was not available for people who were entered in OAR’s database more than a couple of years ago.  If an analysis is completed a few years from now, more LOCUST TC participants and control group inmates will have this data available in the OAR database and more dynamic factors can be statistically investigated.  Finally, future analysis should consider looking at success factors other than recidivism.  Due to limited data and time, we were unable to do this. 
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[bookmark: _Toc261341718]Appendix A
Since the concept of a therapeutic community is not new, the capstone team researched previous studies on the subject in an attempt to guide their own.  Specifically, the team looked at three studies that seemed to have the most relevance to the LOCUST therapeutic community: New York’s Stay ‘N Out Therapeutic Community (Wexler, 1990), California’s Amity Therapeutic Community (Wexler, 1999), and a meta-analysis of 131 studies (Gendreau, 1996).  Each one of these is briefly outlined below. 

[bookmark: _Toc261341719]Stay ‘N Out TC

The 1990 study on New York State’s Stay ‘N Out Therapeutic drew on twelve years of data which included almost 2,000 inmates (1428 males, 398 females).  Subjects fell into one of four categories, including three treatment groups and one control group.  The three treatment groups included those in Stay ‘N Out Therapeutic Community, milieu treatment, and counseling treatment.  The milieu treatment group is less structured than the TC, with no hierarchy of jobs or increased responsibilities for good conduct.  It is run by program staff instead of the TC’s use of ex-offenders and ex-addicts.  The counseling group received counseling, either group or individual, once a week, usually for a period of a few months or less.  The control group consisted of those that applied for the Stay ‘N Out program but never actually participated.
	To determine the effects of the different treatments, three variables were observed: percentage of group arrested at least once while on parole, average time until first arrest (for those that were arrested), and percentage positively discharged (completion of parole without violation or arrest).  For males, the percent arrested was significantly lower for those in the therapeutic community (26.9%) than those in milieu treatment (34.5%, p < .01), counseling treatment (39.8%, p < .001), or no treatment (40.9%, p < .001).  The average time until re-arrest was lowest for milieu treatment (11.4 months), followed by counseling treatment (12 months), therapeutic community (13.1 months), and no treatment (15 months), although these differences were not significant (p = .07).  Similarly, the differences in positive parole discharge were not significant (p > .10), with no treatment being the highest (60.6%), followed by therapeutic community (58.1%), counseling treatment (52.7%), and milieu treatment (52.6%).
Similar results emerged for females.  The percent arrested was lower for the therapeutic community (17.8%) than either the counseling treatment (29.2%) or no treatment (23.7%), although only the difference between counseling treatment reached significance (p < .05).  The mean time until arrest was smallest for no treatment (8.6 months) when compared to therapeutic community (12.4 months) and counseling treatment (14.6 months). The percent positively discharged was highest for the therapeutic community (77.2%), followed by counseling treatment (68.2%) and no treatment (52.9%), but neither of these variables reached statistical significance (p > .10), probably because of much smaller samples sizes for the females.
	The next level of analysis took into account the time-in-treatment variable.  The main finding from this was that the more time spent in the therapeutic community, the more likely the chances of a positive parole and the longer the time until re-arrest.  These trends continued up to 12 months; those that stayed in the program longer than 12 months showed decreases in positive discharge percents and months until arrest.
The three main conclusions of the Stay ‘N Out study were that (1) the program was more effective than no treatment, (2) the Stay ‘N Out program was more effective than other treatments, such as milieu and counseling, and (3) there is a positive relationship between time in the Stay ‘N Out program and success after release, up until 12 months.
[bookmark: _Toc261341720]Amity TC

The next study the team researched was a 1999 analysis of 715 males in California’s Amity therapeutic community.  The main difference in this program from the Stay ‘N Out TC was that in addition to having an in-jail therapeutic community, there was also an option for a post-release, community-based TC.  The study consisted of five groups: (1) no treatment control, (2) those that started the prison TC but did not finish, (3) those that completed the prison TC but did not choose to participate in the post-release TC, (4) those that completed the prison TC and started the post-release TC but did not complete it, and (5) those that completed both prison and post-release TCs.  The Amity TC randomly assigned inmates to participate in the program from a pool of those that met the eligibility requirements; the control group consisted of those that met the program requirements but were never selected to enter.
	To evaluate success, re-incarceration rates and number of days until re-incarceration (for those that came back to jail) were observed at 12 and 24 months post-release.  At 12 months, there was a statistically significant difference (p < .0001) between the control group (49.7%) and the average of the four treatment groups (33.9%).  Among the treatment groups, the re-incarceration rate continued to decrease as the extent of treatment increased.  Prison TC dropouts had the highest re-incarceration rate (44.9%), followed by prison TC completers (40.2%), prison TC completers and post-release TC dropouts (38.9%), and then both TC completers, who had a drastically lower rate of 8.2%.  Very similar results followed for the 24 month re-incarceration rates, with controls having a 67.1% re-incarceration rate and the treatment groups averaging 43.3%, a statistically significant difference (p < .001).  The results for the treatment groups was not as linear as the 12 month follow up (57.5% for prison TC dropouts, 48.8% for prison TC completers, and then a jump to 60% for prison TC completers but aftercare dropouts), but still featured the similarity of a drastically smaller re-incarceration rate for completers of both programs at 14%.
The results of the days until re-incarceration variable showed similar results, with a higher average number of days as the level of treatment increased.  No-treatment had the fewest number of days until re-incarceration (171.88 days at 12 months, 216.44 days at 24 months), followed by a pattern of increased days as the level of treatment increased, with completers of both programs having the highest average days (274.25 days at 12 months, 391.17 days at 24 months).  
	The results of this study supported the results of the Stay ‘N Out study, in that those that participated in the therapeutic community had more positive outcomes that those that did not.  The main difference, however, was the inclusion of the post-release therapeutic option.  The re-incarceration rates and months until re-incarceration were drastically lower for completers of both programs than both the no treatment and some level of treatment groups, providing positive support for the importance of programs after prison release.  However, this difference could be the result of self-selection into the program; it’s possible that those inmates who were committed enough to participate in the TC would have lasted longer after their release anyways.  

[bookmark: _Toc261341721]Meta-Analysis

The third study the team looked at was a 1996 meta-analysis of 131 other studies on therapeutic communities.  The intent of this study was not to determine whether or not therapeutic communities were effective, but rather to look at what specific factors were the best predictors of recidivism.  The researchers divided the factors into two categories: static and dynamic.  Static factors are those that cannot be changed, and included age/gender/race, criminal history, family factors, intellectual functioning, and SES.  Dynamic factors are those that can be changed, and therefore should be the target of treatments, including criminogenic need factors, personal distress, and social achievement.  In addition to the individual static and dynamic factors, the researchers also looked at a composite risk score, using the Level of Service Inventory (LSI-R).  Prior studies have found that risk measures are good predictors of recidivism, outperforming other composite scales, such as antisocial personality ones.  There are several different risk measures that the study looked at, but the LSI-R had the highest correlation with recidivism and therefore, was used.
	The researchers used recidivism as the dependent variable, and looked at the Pearson product-moment correlations between the predictor domains and the recidivism outcomes.  The results of the analysis found all eight of the predictors, as well as the composite risk score, to be statistically significant (p < .05).  The strongest static predictors were criminal history (r = .16) and age/gender/race (r = .14), while criminogenic need factors (r = .17) and social achievement (r = .15) were  the strongest dynamic factors.  The composite risk score showed the strongest correlation with recidivism (r = .30).  The overall strengths of static (r = .12) and dynamic (r = .15) factors were also compared, providing favorable support that dynamic factors can and should be targeted.  


[bookmark: _Toc261341722]Appendix B
[bookmark: _Toc255422585][bookmark: _Toc261341723]Predicting recidivism

The dataset for predicting recidivism was inmates who were had a release from ACRJ date and were not transferred to the Department of Corrections (DOC).  These two constraints ensured that the inmates had been released from the ACRJ and that the inmates, although no longer in the ACRJ, were also not in the Department of Corrections facility.  Additionally, only inmates whose release date was at least three years prior the date of retrieval of the database (10/14/2009) or who recidivated in less than three years after their release date were included in this portion of the analysis.  The three year cutoff was a time variable selected so that inmates who had only been out for a short duration were not being compared to inmates who had been out a much longer duration; three years was chosen because from the entire database, the team found that after being out for three years, there was approximately a 95% chance of not recidivating.  This left a sample size of 1325.
The variable being observed for this analysis was Recid, which was a binary variable where 1 meant the inmate recidivated within three years of release and 0 mean the inmate did not recidivate in less than three years after release.  Inmates who recidivated after 3 years still had a 0 for this variable since they recidivated after the three year cut off.  Two logistic regression models were created where whether or not an inmate recidivated was the response variable and the independent variables were as described below in figure B.1.




TABLE B.I
INDEPENDENT VARIABLES FOR PREDICTING RECIDIVISM
	
	Type
	Description

	Age
	Integer
	The inmate’s age when released from ACRJ

	Race
	Factor
	Number from 1 to 6 corresponding to the inmate’s race; 1 = White, 2 = Black, 3 = Hispanic, 4 = Asian, 5 = Native American, 6 = Other

	Male
	Binary Factor
	Inmate’s gender: 1 = male, 0 = female

	TC
	Binary Factor
	Whether or not inmate entered the TC: 1 = participated in TC, 0 = did not participate in TC

	TC.days
	Integer
	Number of days an inmate was in the TC (inmates that did not enter the TC had TC days = 0)



As seen in Figure B.1, the team wanted to investigate the effects of both TC and TC.days; however, since TC and TC.days have a high correlation (all inmates with TC = 0 will also have TC.days = 0), the team created two separate logistic regression models: one with age, race, gender, and TC as the independent variables (Model 1); one with age, rage, gender, and TC.days as the independent variables (Model 2).  The dependent variable in both cases was whether or not the inmate recidivates.  Below are the two generalized linear models and the team’s inferences from them.




MODEL 1
[image: ]
Figure B.1: Logistic Regression Model 1
Using the degrees of freedom (1324) and the 0.05 significance level, the z value was 1.64.  As seen in Figure B.1, the Male variable was the only variable with an absolute value of the t value greater than the z value, showing that only gender (Male) is significant.     





MODEL 2
[image: ]
Figure B.2: Logistic Regression Model 2
Using the degrees of freedom (1324) and the 0.05 significance level, the z value was 1.64 for this model as well.  As seen in Figure B.2, this model also shows that only gender (male) is significant in predicting whether or not an inmate will recidivate.
Both versions of the logistic regression models to predict if an inmate will recidivate found only gender to be significant with t-values of -3.377 and -3.230.  More specifically, both models determined that males are less likely to recidivate than women.  Since gender is the only significant factor in these models, they should not be used as predictive models of whether or not an inmate will recidivate.  The models will always return a probability of success (inmate will not recidivate) of 0.5052, 0.5357, 0.6091, or 0.6430, and hence are not valuable as predictive models of whether or not an inmate will recidivate.  Based solely on the variables in the current database and the high variance among inmates in the database, it is not possible to create a predictive model for the binary variable of whether or not an inmate will recidivate.  
[bookmark: _Toc255422586][bookmark: _Toc261341724]Days until recidivism
For this portion of the analysis, the data on all inmates that recidivated were used.  A control group was also created for use as a comparison to the treatment group.  The control group was all inmates who requested to be in the TC, never entered the TC, and were not transferred to the DOC.  The sample size for this control group was 64.  The treatment group was all inmates who entered and exited the TC; the sample size was 679. 
TABLE B.II
CONTROL GROUP V. TREATMENT GROUP
	
 
	Control Group
	Treatment Group

	Average age upon release (years)
	35.3
	35.1

	% Male
	85.3%
	67.6%

	% Caucasian
	39.0%
	40.2%

	% African American
	61.0%
	59.1%



Table B.II compares the demographics of the control and treatment groups.  The control and treatment groups were very similar based on the listed demographics.  The only noticeable difference was in the percent male of the two groups, differing by nearly 18%.  An ANOVA was conducted to determine any statistically significant differences in the two groups (other than the treatment group entered the TC and the control group did not).  
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Figure B.3: ANOVA for Control v. Treatment
As seen in Figure B.3, the only difference found from the ANOVA was in gender, as predicted, with a p-value of 0.002445.  To account for this, future analysis will divide the treatment group into separate male and female sub-treatment groups.  For the remainder of this analysis, however, the treatment group included both genders due to limited sample sizes.  
After having selected a control group very similar to the treatment group, the team continued the analysis by conducting another ANOVA to compare the control group to the treatment group, and determine which factors were significant in predicting the number of days until an inmate recidivated.  
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Figure B.4: ANOVA for Control v. Treatment
As shown in Figure B.4, the team found that age and race were insignificant; however,  gender and duration spent in the TC were significant factors affecting the number of days until an inmate recidivates as they both had p-values less than 0.050; gender was significant at a 0.0000013 level and TimeInTC was significant at a 0.0041 level.  
After determining that gender and duration in TC were significant predictors in days until recidivate, the team used the data to create a linear model to predict the number of days until an inmate recidivates conditional on the inmate recidivated.  
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Figure B.5: Linear Model Predicting Days until Recidivism
As shown in Figure B.5, the model revealed that males take longer to recidivate and the longer time an inmate is in the TC, the longer it will take the inmate to recidivate upon release.  .  The notional model to predict days until recidivism is below:
Days to recidivate ~ 259.7 + 153.6* Male + 0.4712 * TimeInTC
where days to recidivate is an integer dependent variable, Male is a binary factor (1= male, 0 = female) and TimeInTC is an integer representing the number of days spent in the therapeutic community.  This model has an R-squared value of 0.04588 and a p-value of ~0.000, suggesting that this model does not eliminate much variance.  To further investigate the goodness of fit for this predictive model, the model was used to predict the days to recidivate for inmates in the dataset and this value was compared to the actual number of days before the inmate recidivated.  The average difference between the actual and predicted values for females was 205.7 days and for males was 344.5 days.  The high discrepancies in the predicted and actual values support the low R-squared value and indicate that this predictive model for estimating days until recidivate is insufficient, likely due the high variance in the dataset.  
[bookmark: _Toc261341725]Appendix C
ANOVA:

Short Output:
Call:
   aov(formula = Did.Well. ~ Male + Race + TC. + DC. + A..employment + D.alcohol + E.drug + violent..A. + drug.alcohol.A. + property..A. + parole..A. + violent..RA., data = Cohort.Analysis.2, na.action = na.exclude)

Terms:
                    Male     Race      TC.      DC. A..employment D.alcohol   E.drug violent..A. drug.alcohol.A. property..A. parole..A. violent..RA. Residuals 
 Sum of Squares 0.115066 0.070343 0.576555 0.632679      0.764339  0.020343 0.005803    0.000217        0.147126     0.173195   0.456056     0.013649  8.563089
Deg. of Freedom        1        1        1        1             1         1        1           1               1            1          1            1        52

Residual standard error: 0.4058014 
Estimated effects may be unbalanced

                Df Sum of Sq   Mean Sq  F Value     Pr(F) 
           Male  1  0.115066 0.1150661 0.698747 0.4070296
           Race  1  0.070343 0.0703433 0.427165 0.5162631
            TC.  1  0.576555 0.5765552 3.501174 0.0669565
            DC.  1  0.632679 0.6326788 3.841990 0.0553528
  A..employment  1  0.764339 0.7643388 4.641505 0.0358616
      D.alcohol  1  0.020343 0.0203432 0.123536 0.7266512
         E.drug  1  0.005803 0.0058026 0.035237 0.8518306
    violent..A.  1  0.000217 0.0002175 0.001321 0.9711484
drug.alcohol.A.  1  0.147126 0.1471265 0.893436 0.3489193
   property..A.  1  0.173195 0.1731955 1.051743 0.3098533
     parole..A.  1  0.456056 0.4560561 2.769435 0.1020956
   violent..RA.  1  0.013649 0.0136486 0.082882 0.7745732
      Residuals 52  8.563089 0.1646748                   


Linear Model:

Call: lm(formula = Did.Well. ~ Male + Race + TC. + DC. + A..employment + D.alcohol + E.drug + violent..A. + drug.alcohol.A. + property..A. + parole..A. + violent..RA., data = Cohort.Analysis.2, na.action = na.exclude)
Residuals:
     Min      1Q  Median     3Q    Max 
 -0.6567 -0.2545 -0.1025 0.1332 0.9025

Coefficients:
                  Value Std. Error t value Pr(>|t|) 
    (Intercept) -0.0673  0.1914    -0.3514  0.7267 
           Male  0.2363  0.1209     1.9544  0.0560 
           Race -0.0659  0.0705    -0.9350  0.3541 
            TC.  0.3774  0.1936     1.9498  0.0566 
            DC. -0.2517  0.1286    -1.9580  0.0556 
  A..employment  0.1847  0.1074     1.7194  0.0915 
      D.alcohol -0.0007  0.1496    -0.0046  0.9964 
         E.drug -0.0546  0.1407    -0.3877  0.6998 
    violent..A. -0.0372  0.3199    -0.1163  0.9078 
drug.alcohol.A.  0.0802  0.1588     0.5050  0.6157 
   property..A.  0.1119  0.1304     0.8575  0.3951 
     parole..A. -0.2315  0.1419    -1.6310  0.1089 
   violent..RA. -0.1288  0.4474    -0.2879  0.7746 

Residual standard error: 0.4058 on 52 degrees of freedom
Multiple R-Squared: 0.2579 
F-statistic: 1.506 on 12 and 52 degrees of freedom, the p-value is 0.1522 












Stepwise Regression:

	*** Stepwise Model Comparisons ***
Start:  AIC= 12.8446 
 Did.Well. ~ Male + Race + TC. + DC. + A..employment + D.alcohol + E.drug + violent..A. + drug.alcohol.A. + property..A. + parole..A. + violent..RA. 

Single term deletions

Model:
Did.Well. ~ Male + Race + TC. + DC. + A..employment + D.alcohol + E.drug + violent..A. + drug.alcohol.A. + property..A. + parole..A. + violent..RA.

scale:  0.1646748 

                Df Sum of Sq      RSS       Cp 
         <none>              8.563089 12.84463
           Male  1 0.6289785 9.192068 13.14426
           Race  1 0.1439488 8.707038 12.65923
            TC.  1 0.6260396 9.189129 13.14132
            DC.  1 0.6313351 9.194424 13.14662
  A..employment  1 0.4868529 9.049942 13.00214
      D.alcohol  1 0.0000035 8.563093 12.51529
         E.drug  1 0.0247563 8.587846 12.54004
    violent..A.  1 0.0022280 8.565317 12.51751
drug.alcohol.A.  1 0.0420022 8.605091 12.55729
   property..A.  1 0.1210974 8.684187 12.63638
     parole..A.  1 0.4380392 9.001128 12.95332
   violent..RA.  1 0.0136486 8.576738 12.52893

Step:  AIC= 12.5153 
 Did.Well. ~ Male + Race + TC. + DC. + A..employment + E.drug + violent..A. + drug.alcohol.A. + property..A. + parole..A. + violent..RA. 

Single term deletions

Model:
Did.Well. ~ Male + Race + TC. + DC. + A..employment + E.drug + violent..A. + drug.alcohol.A. + property..A. + parole..A. + violent..RA.

scale:  0.1646748 

                Df Sum of Sq      RSS       Cp 
         <none>              8.563093 12.51529
           Male  1 0.6330948 9.196187 12.81903
           Race  1 0.1453865 8.708479 12.33132
            TC.  1 0.7411842 9.304277 12.92712
            DC.  1 0.6368509 9.199944 12.82279
  A..employment  1 0.4968156 9.059908 12.68275
         E.drug  1 0.0248855 8.587978 12.21082
    violent..A.  1 0.0022625 8.565355 12.18820
drug.alcohol.A.  1 0.0443761 8.607469 12.23031
   property..A.  1 0.1231005 8.686193 12.30904
     parole..A.  1 0.4393791 9.002472 12.62532
   violent..RA.  1 0.0141011 8.577194 12.20004
Single term additions

Model:
Did.Well. ~ Male + Race + TC. + DC. + A..employment + E.drug + violent..A. + drug.alcohol.A. + property..A. + parole..A. + violent..RA.

scale:  0.1646748 

          Df     Sum of Sq      RSS       Cp 
   <none>                  8.563093 12.51529
D.alcohol  1 3.450001e-006 8.563089 12.84463

Step:  AIC= 12.1882 
 Did.Well. ~ Male + Race + TC. + DC. + A..employment + E.drug + drug.alcohol.A. + property..A. + parole..A. + violent..RA. 

Single term deletions

Model:
Did.Well. ~ Male + Race + TC. + DC. + A..employment + E.drug + drug.alcohol.A. + property..A. + parole..A. + violent..RA.

scale:  0.1646748 


                Df Sum of Sq      RSS       Cp 
         <none>              8.565355 12.18820
           Male  1 0.6321038 9.197459 12.49095
           Race  1 0.1508904 8.716246 12.00974
            TC.  1 0.7590121 9.324367 12.61786
            DC.  1 0.6345919 9.199947 12.49344
  A..employment  1 0.5147839 9.080139 12.37363
         E.drug  1 0.0234955 8.588851 11.88235
drug.alcohol.A.  1 0.0446840 8.610039 11.90354
   property..A.  1 0.1303774 8.695733 11.98923
     parole..A.  1 0.4371784 9.002534 12.29603
   violent..RA.  1 0.0134344 8.578790 11.87229
Single term additions

Model:
Did.Well. ~ Male + Race + TC. + DC. + A..employment + E.drug + drug.alcohol.A. + property..A. + parole..A. + violent..RA.

scale:  0.1646748 

            Df   Sum of Sq      RSS       Cp 
     <none>                8.565355 12.18820
  D.alcohol  1 0.000037950 8.565317 12.51751
violent..A.  1 0.002262519 8.563093 12.51529

Step:  AIC= 11.8723 
 Did.Well. ~ Male + Race + TC. + DC. + A..employment + E.drug + drug.alcohol.A. + property..A. + parole..A. 

Single term deletions

Model:
Did.Well. ~ Male + Race + TC. + DC. + A..employment + E.drug + drug.alcohol.A. + property..A. + parole..A.

scale:  0.1646748 

                Df Sum of Sq      RSS       Cp 
         <none>              8.578790 11.87229
           Male  1 0.6214706 9.200260 12.16441
           Race  1 0.1417456 8.720535 11.68468
            TC.  1 0.8500516 9.428841 12.39299
            DC.  1 0.6392299 9.218020 12.18217
  A..employment  1 0.5383430 9.117133 12.08128
         E.drug  1 0.0258044 8.604594 11.56874
drug.alcohol.A.  1 0.0376327 8.616422 11.58057
   property..A.  1 0.1313243 8.710114 11.67426
     parole..A.  1 0.4544317 9.033221 11.99737
Single term additions

Model:
Did.Well. ~ Male + Race + TC. + DC. + A..employment + E.drug + drug.alcohol.A. + property..A. + parole..A.

scale:  0.1646748 

             Df  Sum of Sq      RSS       Cp 
      <none>               8.578790 11.87229
   D.alcohol  1 0.00074057 8.578049 12.20089
 violent..A.  1 0.00159582 8.577194 12.20004
violent..RA.  1 0.01343440 8.565355 12.18820

Step:  AIC= 11.5687 
 Did.Well. ~ Male + Race + TC. + DC. + A..employment + drug.alcohol.A. + property..A. + parole..A. 

Single term deletions

Model:
Did.Well. ~ Male + Race + TC. + DC. + A..employment + drug.alcohol.A. + property..A. + parole..A.

scale:  0.1646748 

                Df Sum of Sq      RSS       Cp 
         <none>              8.604594 11.56874
           Male  1 0.6073235 9.211917 11.84671
           Race  1 0.1465915 8.751186 11.38598
            TC.  1 0.8301919 9.434786 12.06958
            DC.  1 0.6150509 9.219645 11.85444
  A..employment  1 0.5237722 9.128366 11.76316
drug.alcohol.A.  1 0.0154324 8.620026 11.25482
   property..A.  1 0.1588173 8.763411 11.39821
     parole..A.  1 0.4407123 9.045306 11.68010
Single term additions

Model:
Did.Well. ~ Male + Race + TC. + DC. + A..employment + drug.alcohol.A. + property..A. + parole..A.

scale:  0.1646748 

             Df  Sum of Sq      RSS       Cp 
      <none>               8.604594 11.56874
   D.alcohol  1 0.00153307 8.603061 11.89656
      E.drug  1 0.02580439 8.578790 11.87229
 violent..A.  1 0.00041962 8.604174 11.89767
violent..RA.  1 0.01574332 8.588851 11.88235

Step:  AIC= 11.2548 
 Did.Well. ~ Male + Race + TC. + DC. + A..employment + property..A. + parole..A. 

Single term deletions

Model:
Did.Well. ~ Male + Race + TC. + DC. + A..employment + property..A. + parole..A.

scale:  0.1646748 

              Df Sum of Sq      RSS       Cp 
       <none>              8.620026 11.25482
         Male  1  0.592601 9.212627 11.51807
         Race  1  0.140655 8.760682 11.06613
          TC.  1  1.233309 9.853335 12.15878
          DC.  1  0.666781 9.286807 11.59225
A..employment  1  0.524777 9.144803 11.45025
 property..A.  1  0.150105 8.770131 11.07558
   parole..A.  1  0.588424 9.208451 11.51390
Single term additions

Model:
Did.Well. ~ Male + Race + TC. + DC. + A..employment + property..A. + parole..A.

scale:  0.1646748 

                Df  Sum of Sq      RSS       Cp 
         <none>               8.620026 11.25482
      D.alcohol  1 0.00404014 8.615986 11.58013
         E.drug  1 0.00360402 8.616422 11.58057
    violent..A.  1 0.00120338 8.618823 11.58297
drug.alcohol.A.  1 0.01543235 8.604594 11.56874
   violent..RA.  1 0.00810013 8.611926 11.57607

Step:  AIC= 11.0661 
 Did.Well. ~ Male + TC. + DC. + A..employment + property..A. + parole..A. 

Single term deletions

Model:
Did.Well. ~ Male + TC. + DC. + A..employment + property..A. + parole..A.

scale:  0.1646748 

              Df Sum of Sq      RSS       Cp 
       <none>              8.760682 11.06613
         Male  1  0.496944 9.257626 11.23372
          TC.  1  1.179669 9.940350 11.91645
          DC.  1  0.621964 9.382646 11.35874
A..employment  1  0.538084 9.298765 11.27486
 property..A.  1  0.115820 8.876501 10.85260
   parole..A.  1  0.631627 9.392309 11.36841
Single term additions

Model:
Did.Well. ~ Male + TC. + DC. + A..employment + property..A. + parole..A.

scale:  0.1646748 

                Df Sum of Sq      RSS       Cp 
         <none>              8.760682 11.06613
           Race  1 0.1406554 8.620026 11.25482
      D.alcohol  1 0.0089124 8.751769 11.38657
         E.drug  1 0.0075279 8.753154 11.38795
    violent..A.  1 0.0052161 8.755466 11.39026
drug.alcohol.A.  1 0.0094963 8.751186 11.38598
   violent..RA.  1 0.0024169 8.758265 11.39306

Step:  AIC= 10.8526 
 Did.Well. ~ Male + TC. + DC. + A..employment + parole..A. 

Single term deletions

Model:
Did.Well. ~ Male + TC. + DC. + A..employment + parole..A.

scale:  0.1646748 

              Df Sum of Sq      RSS       Cp 
       <none>               8.87650 10.85260
         Male  1  0.415065  9.29157 10.93831
          TC.  1  1.236278 10.11278 11.75953
          DC.  1  0.788439  9.66494 11.31169
A..employment  1  0.532053  9.40855 11.05530
   parole..A.  1  0.645529  9.52203 11.16878
Single term additions

Model:
Did.Well. ~ Male + TC. + DC. + A..employment + parole..A.

scale:  0.1646748 

                Df Sum of Sq      RSS       Cp 
         <none>              8.876501 10.85260
           Race  1 0.1063701 8.770131 11.07558
      D.alcohol  1 0.0196108 8.856891 11.16234
         E.drug  1 0.0236920 8.852809 11.15826
    violent..A.  1 0.0107586 8.865743 11.17119
drug.alcohol.A.  1 0.0040251 8.872476 11.17792
   property..A.  1 0.1158195 8.760682 11.06613
   violent..RA.  1 0.0050085 8.871493 11.17694

	*** Linear Model ***

Call: lm(formula = Did.Well. ~ Male + TC. + DC. + A..employment + parole..A., data = Cohort.Analysis.2, na.action = na.exclude)
Residuals:
     Min      1Q   Median     3Q    Max 
 -0.6655 -0.2562 -0.06845 0.1109 0.9231

Coefficients:
                Value Std. Error t value Pr(>|t|) 
  (Intercept) -0.1109  0.1339    -0.8281  0.4110 
         Male  0.1794  0.1080     1.6610  0.1020 
          TC.  0.4093  0.1428     2.8666  0.0057 
          DC. -0.2646  0.1156    -2.2892  0.0257 
A..employment  0.1878  0.0998     1.8805  0.0650 
   parole..A. -0.2566  0.1239    -2.0714  0.0427 

Residual standard error: 0.3879 on 59 degrees of freedom
Multiple R-Squared: 0.2307 
F-statistic: 3.539 on 5 and 59 degrees of freedom, the p-value is 0.007269 ------------
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Fracton Recidivist

Conditional Reliability (all Recidivists)
Control	3	6	9	12	15	18	21	24	27	30	33	36	39	42	45	48	51	54	57	60	63	66	69	72	75	78	81	84	87	90	0.30208333333333331	0.54166666666666696	0.67708333333333592	0.80208333333333404	0.85416666666666596	0.88541666666666408	0.91666666666666596	0.91666666666666596	0.9375	0.94791666666666596	0.95833333333333404	0.95833333333333404	0.96875000000000167	0.97916666666666596	0.97916666666666596	0.97916666666666596	0.98958333333333259	0.98958333333333259	1	1	1	1	1	1	1	1	1	1	1	1	TC	3	6	9	12	15	18	21	24	27	30	33	36	39	42	45	48	51	54	57	60	63	66	69	72	75	78	81	84	87	90	0.21120689655172536	0.39224137931034647	0.57327586206896664	0.69396551724138178	0.79741379310344751	0.82758620689655049	0.87068965517241592	0.90086206896551657	0.92241379310344751	0.9396551724137977	0.94827586206896664	0.96120689655172564	0.97844827586206851	0.97844827586206851	0.98275862068965503	0.98706896551723766	0.98706896551723766	0.99568965517241403	0.99568965517241403	0.99568965517241403	0.99568965517241403	0.99568965517241403	0.99568965517241403	1	1	1	1	1	1	1	Exp TC	3	6	9	12	15	18	21	24	27	30	33	36	39	42	45	48	51	54	57	60	63	66	69	72	75	78	81	84	87	90	0.20148378124062316	0.36237184837822733	0.49084357939245393	0.59343034025940056	0.67534753264165293	0.74075973935411232	0.79299244731884966	0.83470111177841566	0.86800615681216897	0.89460077543813665	0.91583700974268956	0.93279448726025105	0.94633530808726707	0.95714787313296001	0.96578188168833579	0.97267627755270991	0.97818156446895699	0.98257762536050597	0.98608795128106019	0.98889100346175862	0.99112928609007378	0.99291659107094365	0.99434378308604421	0.99548341905738658	0.99639343686398563	0.99712010084190905	0.99770035381387778	0.99816369522296877	0.99853368085295113	0.99882912037920901	Exp Cntrl	3	6	9	12	15	18	21	24	27	30	33	36	39	42	45	48	51	54	57	60	63	66	69	72	75	78	81	84	87	90	0.15464616531534223	0.2853768941839448	0.39589061714413654	0.48931381663381346	0.56828947657092266	0.63505185354551186	0.6914896849336345	0.73919962211888202	0.77953140047098579	0.81362602396059291	0.84244804466965961	0.86681285039943179	0.88740973235443965	0.90482138549765156	0.91954039325046799	0.93198316289706007	0.94250170593190807	0.95139359662171563	0.95891039051393701	0.96526474105525906	0.97063641565230063	0.97517738137158605	0.97901610415555496	0.9822611831812732	0.98500442317952364	0.98732343163150105	0.98928381431904699	0.99094103134141465	0.99234196610617664	0.99352625168170949	Months Since Release
Recidivism Cumulative Probability 
Mean Days until Recidivism
Mean	No Treatment	30-89	90-179	180-269	270-359	Over 360	261.02083333333434	263.28148148148125	334.35135135135141	491.93103448275735	383.5625	461.93333333333328	Days In TC
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*** Generalized Linear Model ***

call: glm(formula = Recid ~ Male + Race + Age + TC, family
logit), data = TC.yes.no.regression, na.action

list (epsilon =

0.0001, maxit = 50, trace = F))
Deviance Residuals:
1Q Median
-1.693701 -1.26647 0.9116429 1.077585 1.510879

Min

Coefficients:

(Intercept)
Male
Race2
Race3
Raced
Race5
Race6
Age
TC

(Dispersion

Null Deviance:

Residual Deviance:

Value
0.588310603
-0.445428630
0.027832405
-0.904127609
-4.838256631
-4.830025753
0.483799253
0.005405863
-0.157559614

Parameter for Binomial family taken to be 1 )

std. Error
0.258864630
0.131881565
0.116290958
0.714609996
5.985937966
4.227320143
0.873051829
0.005033125
0.143829726

39 Max

t value
2.2726573
-3.3774897
0.2393342
-1.2652043
-0.8082704
-1.1425739
0.5541472
1.0740569
-1.0954593

1801.799 on 1324 degrees of freedom

1780.131 on 1316 degrees of freedom

164 observations deleted due to missing values

Number of Fisher Scoring Iterations: 3

*** Generalized Linear Model ***

call: glm(formula = RECID ~ TC.DAYS + Male + Race + AGE, family = binomial (link
= logit), data = X3.years.data.corrected, na.action

list(

epsilon = 0.0001, maxit = 50, trace = F))

Deviance Residuals:

binomial (link =
control =

na.exclude,

na.exclude, control =
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*** Generalized Linear Model ***

call: glm(formula = RECID ~ Male + Race + AGE + TC.DAYS, family = binomial (link
= logit), data = X3.years.data.corrected, na.action = na.exclude, control =
list(

epsilon = 0.0001, maxit = 50, trace = F))
8:13PM Monday, March 1, . - Deviance Residuals:

Min 1Q Median 30 Max.
-1.668573 -1.268298 0.9119111 1.071268 1.486688

Coefficients:
Value Std. Error t value
(Intercept) 0.4435977450 0.2167207562 2.0468632
- Male -0.4227453671 0.1308629728 -3.2304429
Race2 0.0316921513 0.1164981967 0.2720398
Race3 -0.9048111806 0.7141893094 -1.2669066
Raced -4.7389554859 5.9849278916 -0.7918150
Race5 -4.8143895002 4.2326073296 -1.1374524
Race6 0.4544404086 0.8733951851 0.5203148
AGE 0.0062476575 0.0050207884 1.2443579
- TC.DAYS -0.0005786382 0.0006414701 -0.9020502

(Dispersion Parameter for Binomial family taken to be 1)

Null Deviance: 1801.799 on 1324 degrees of freedom

Residual Deviance: 1780.526 on 1316 degrees of freedom
- 5 observations deleted due to missing values

@ whih e do Lnant t save?

Number of Fisher Scoring Iterations: 3

SMO By 10:42PM
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*** Analysis of Variance Model ***

Short Output:
call:

aov(formula = Group ~ Gender + Race + Age, data = Control.z.and.TC,

Terns:

Gender Race Age Residuals
Swo of Squares 0.72026 0.25012 0.01493 57.49448
Deg. of Freedom 1 1 1 738

Residual standard error: 0.2791161
1 observations deleted due to missing values

Estimated effects may be unbalanced

Df Sum of Sq Mean Sq F Value Pr (F)

Gender 1  0.72026 0.7202615 9.245289 0.0024445

Race 1 0.25012 0.2501223 3.210574 0.0735734

Age 1 0.01493 0.0149255 0.191583 0.6617302
Residuale 738 S7 49448 0 0779058

na.action = na.exclude)
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short output:
call:
20v(fornula = DTR ~ Age + Male + factor (Race) + TimeInTc, data =

Terms:

e male factor(Race) TimeInTc Residuals
sum of squares 4510 3894431 1270300 1358773 109615565
Deg. of Freedom 1 1 3 1 671

Residual standard error: 404.18
1 observations deleted due to missing values
Estimated effects may be unbalanced

Of sum of sq wean Sq F value  Pr(F)
Age 1 4510 4510 0.02761 0.8680855
Male 1 3894431 3804431 23.83935 0.0000013

factor(Race) 3 1270390 423463 2.59218 0.0517580
TimeInTc 1 1358773 1358773 8.31758 0.0040521
Residuals 671 109615565 163361

ANovAsetup, na.action = na.exclude)
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Race5 -4.8143895002 4.2326073296 -1.1374524
Race6 0.4544404086 0.8733951851 0.5203148
AGE 0.0062476575 0.0050207884 1.2443579
TC.DAYS -0.0005786382 0.0006414701 -0.9020502

(Dispersion Parameter for Binomial family taken to be 1)
Null Deviance: 1801.799 on 1324 degrees of freedom

Residual Deviance: 1780.526 on 1316 degrees of freedom
5 observations deleted due to missing values

Number of Fisher Scoring Iterations: 3

*** Linear Model ***

Call: Im(formula = DTR ~ Male + TimeInTC, data = ANOVAsetup|, na.action =
na.exclude)
Residuals:
Min 1Q Median 3Q Max
-593.3 -261.4 -120.7 133.4 1863

Coefficients:
Value Std. Error t value Pr(>|t])
(Intercept) 248.7431 28.5014 8.7274  0.0000
Male 153.5600 33.3900 4.5990  0.0000
TimeInTC ~ 0.4712  0.1631 2.8891  0.0040

Residual standard error: 405.1 on 676 degrees of freedom
Multiple R-Squared: 0.04588
F-statistic: 16.25 on 2 and 676 degrees of freedom, the p-value is 1.276e-007





image1.png
Improve the Quallty of

lea:

1
I
implement festle changes

< of Inmates Upon

Minimize the ACRJ’s costs

Recidivism Rate. Substance Abuse Post Number of
Release

Inmates

Employment Status Post
Release

Inclusion in Social
Network Post Release





image2.png
Days

Average Days to Recidivism

1500

1000

500





