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Executive Summary 
 

The Australian National University (ANU) and Australian Institute of Criminology (AIC) were 
commissioned by the Australian Capital Territory (ACT) Justice and Community Safety Directorate 
(JACS) to undertake an impact evaluation of the restorative justice conferencing program. There 
were two components to this evaluation. The first involved the analysis of surveys of offenders, 
victims and their support persons conducted by the Restorative Justice (RJ) Unit. These surveys are 
completed at the conclusion of the conferencing process and are recorded in the administrative data 
collections of the RJ Unit. The second involved the use of criminal history data provided by ACT 
Policing to conduct an analysis of reoffending among the 1,143 participants in restorative justice 
conferencing (RJ Conference) compared with 4,668 young offenders dealt with at the same time 
through the normal process. This analysis tracks the criminal justice experience of both RJ 
participants and their peers until September 2016. 
 

Analysis of the surveys completed by conference participants show that the majority of victims, 
victim support persons, offenders and offender support persons were satisfied with the conference 
process and outcome of the conference. Overall, 93 percent of conference participants reported 
being satisfied with the outcome of their conference. Further, between 97 and 99 percent of 
participants reported positively about key aspects of the conferencing process. For example, they 
reported that in the conference process they were treated with respect, that their rights had been 
respected, and that they were able to say what they wanted as part of the process. Overall, there 
was a high level of agreement among victims and offenders that the process was fair. Almost all the 
conference participants reported that they would attend a conference again or would recommend 
the process to other people. These findings are consistent with the research literature, which overall 
also reports relatively high levels of satisfaction with RJ by all participants, albeit not as high as in 
this study (e.g. Wilson, Olaghere & Kimbrell, 2017). 
 

To measure the impact of RJ conferencing on reoffending, various statistical methods were used to 
estimate recidivism. These methods compared the proportion of RJ participants who re-offended 
with a comparison group of young offenders who had not been referred to the program. Apart from 
estimating the proportion of offenders who re-offended (defined here as re-arrest), the time taken 
to reoffend and the frequency of reoffending (i.e. the number of charges or offences) was also 
measured. Importantly, this quantitative assessment seeks to overcome, in large part, the criticisms 
levelled at the methodologies of previous RJ evaluations, namely, the  
“failure to adjust for manifest differences between treatment and control groups, failure to analyse 
data on the basis of intention-to-treat, small sample sizes, inappropriate statistical methods, a 
restrictive definition of re-offending (that may have biased results in favour of conferencing) and 
failure to adjust for time at risk of re-offending” (Smith & Weatherburn 2012,5). 
 

In response to these critiques, this evaluation uses three different methods of measuring recidivism. 
The first is a standard multivariate regression using a Cox’s proportional hazards model (i.e. survival 
analysis) to estimate proportions re-offending together with a negative binomial regression to 
measure re-offending activity. The second is a complementary recidivism analysis conducted for a 
sub-sample of RJ and non-RJ participants matched on key characteristics (i.e. prior offending, most 
serious offence, sex and age). The third, is a factorial (or co-variate) analysis using advanced non-
parametric and parametric survival models.  
 

Overall these analyses provide highly complementary findings of the estimates of recidivism and 
uniformly identify a positive reduction in the risk of recidivism for RJ participants. The program 
delivered by the Restorative Justice Unit appears to be successful, not only in delivering a positive 
experience for victims and other conference participants, but also in reducing recidivism and 
reoffending. 
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Key results from the analysis include: 
 
When compared to an average young offender cohort (those not offered RJ conferencing), RJ 
participants are more likely to be male, younger, to be charged with a violent or property offence, 
and to have more extensive prior criminal histories. Consequently, RJ participants are, on average, at 
higher risk of reoffending and so any analysis of outcomes must be sensitive to these differences. 
For example: 

Without adjustment, the raw percent of RJ participants who were re-arrested by the cut-off 
date (September 2016) was 55.9%. This compared to 45.4% of non- RJ participants.  
After adjusting for differences in follow up time (i.e. given a maximum follow up of 12 years 
and a median follow-up of approximately 7 years) there was an estimated 61% reoffending 
rate for RJ participants and a 49% reoffending rate for non-participants. 

 
Restorative justice participants are less likely to reoffend or to reoffend as often as non-participants 
when differences are controlled in a multivariate model.The proportion estimated to reoffend after 
12 months was 20% for RJ participants and 29% for the matched comparison group of non-RJ 
participants. After five years, about 47% of RJ and 57% of non-RJ participants had re-offended, but 
after ten years, 54% of RJ participants compared to 64% of non-participants would be expected to 
be re-apprehended for at least one offence.  
 
The frequency of offending in the follow-up period was also 30% lower for offenders who 
participated in a RJ conference. An intervention effect is also observed when matched groups are 
compared. For example, RJ participants take longer to reoffend, and accumulate fewer offences and 
being referred to an RJ conference seems to deter offending in the period leading up to the 
conferencing event. Restorative justice conferencing also has benefits specific to different categories 
of young offenders. For example: 
 

Property offenders with a prior record had significantly lower recidivism and took longer to 
re-offend after participation in RJ conferencing than those that did not have a prior record. 
First time violent offenders also had significantly lower recidivism risks post RJ conferencing 
than those who had a prior record. 

 
Young female offenders, and those with no prior arrest have significantly lower risk of recidivism.  
Given prior offending status, male RJ participants have a higher probability of reoffending than 
females. For example, 55.2% of male first-time offenders are expected to re-offend compared with 
35.2% of females in the overall young offender population. 
 
RJ participants without a prior offence record (46.8%) were less likely to re-offend than those with a 
prior arrest record (76.2%), who in turn were less likely to re-offend than non-RJ participants with a 
prior offence record (83.9%). 
 
Taking into account participation in the RJ conference and the presence of a prior offence record 
shows that 83.9% of the non-RJ young offenders were estimated to re-offend compared to 76.2% of 
those who participated in RJ - first offenders though showed little difference with 46.8% of RJ cases 
re- compared to 48.3% re-offending. RJ participants generally take longer to re-offend than non-RJ 
participants in the first 1-2 years following the intervention. 
 
This observational study of the effects of RJ conferencing has limitations because the comparison 
group was not randomly assigned but matched post hoc using statistical methods or controls. Thus, 
some selection factors may be overlooked or unaccounted for. However, after applying a variety of 
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analytical methods to describe this large sample of young offenders we conclude that the RJ 
program has a positive impact on reoffending.  
 
It was not possible to draw any conclusions as to whether victims who participate in RJ conferencing 
are more satisfied than those whose matter is dealt with by a court or another disposition, as court 
victims have not been surveyed. However, there are very few RJ participants who are dissatisfied 
with the process and outcome. The victim-centric program delivered by the ACT Restorative Justice 
Unit is thus successful in delivering a generally positive experience for victims, and other conference 
participants.
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Introduction 
 
The ANU and AIC were commissioned by the ACT JACS to undertake an impact evaluation of the restorative 
justice conferencing (RJ conferencing) program since its inception in 2005. Altogether 1,143 young offenders 
had passed through the process between 2005-2016. 
 

Restorative justice (RJ) differs from traditional criminal justice processes in a number of ways. Whereas 
traditional processes perceive crime primarily as a violation of the law requiring punishment, and provide 
limited opportunity for victims and offenders to participate, restorative justice: 

 views crime as a conflict between individuals, resulting in harm to the victim and the wider 
community; 

 is focused on repairing the harm caused to victims and communities, resolving conflict and rebuilding 
relationships; and 

 provides opportunities for the active participation of victims, offenders and other members of the 
community (Joudo Larsen 2014). 

While RJ can involve different procedural elements, the central component is the conference, which 
provides an opportunity for victims and offenders to come together, usually face-to-face, supported by 
family members, friends or other community members. With the assistance of a convener, parties can 
discuss what harm was caused by the offence and decide on an appropriate course of action for the offender 
to repair the harm to the community. Conferences may take place at difference stages of the criminal justice 
system, including after an arrest, as an alternative to court, after an offender has plead guilty, prior to 
sentencing, as part of a non-custodial sentence, or after incarceration, prior to release (Daly 2016; Strang et 
al. 2013). 
 
RJ was first introduced in the ACT as diversionary conferencing, led by ACT Policing. These police-run 
conferences were implemented on an experimental basis as part of the Reintegrative Shaming Experiment 
(RISE) project. Results from this randomised control experiment showed that the conferences had a positive 
impact on victim and offender perceptions of fairness, relative to traditional court processes, and were 
successful in reducing reoffending among violent offenders (Sherman, Strang & Woods 2000). 
 

The ACT model of RJ conferencing was first introduced in 2005, and is underpinned by the Crimes 
(Restorative Justice) Act 2004. Managed by the Restorative Justice Unit within the JACS, RJ conferencing in 
the ACT: 

 is victim-centric, requiring a victim or (in the case of a child) victim’s parent to participate; 

 is voluntary for both the victim and offender; 

 is available at different stages of the criminal justice process, from arrest through to post-sentence; 

 has no limits on the number of times a person may be referred; and 

 does not prevent an offender from pleading not guilty in court (Joudo Larsen 2014). 
 
Between 2005 and 2016 the restorative justice program was open to offenders aged 10-17 years who had 
committed less serious offences. The program was expanded in early 2016 to accept referrals for adult 
offenders and, in late 2017, it was announced that the restorative justice program would be open to victims 
of sexual and family violence offences starting in 2018. 
 
The aim of the present research was to determine the impact of the ACT RJ program for both victims and 
offenders. More specifically, this study sought to address the following evaluation questions: 

 How satisfied are victims, offenders and their support persons with the conference process and 
outcomes? 

 What impact does participation in RJ conferencing have on the time to and frequency of offending 
by young offenders? 

 Are there certain case characteristics, including offender and conference characteristics, which are 
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associated with better outcomes for victims and offenders? 
 
There were two components to this evaluation. The first involved the analysis of surveys of offenders, 
victims and their support person conducted by the RJU following each conference. The second involved the 
analysis of reoffending among RJ offenders compared with young offenders dealt with through the normal 
process, using criminal history data provided by ACT Policing. 
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Literature Review 

 
Previous research on the effects of RJ practices have shown only a modest positive effect on recidivism 
compared to traditional justice practices, and the measured effect is generally weaker when sound 
methodologies are used (Wilson, Olaghere & Kimbrell 2017). Studies using survival analyses tend to show 
longer time to reoffend for RJ groups than for control groups but the effect often disappeared as follow up 
periods increased (Hipple, Gruenewald & McGarrell, 2011; Bain, 2012; Seokjin et al, 2012)1. 
 

Between 1976 to 2018 we found 162 published and unpublished studies on the effect of RJ practices on 
recidivism, most of them using Treatment-Comparison Contrasts (TrCP): i.e., with a control group. Some 21 
studies used ‘Randomised Controlled Trials’ (RCT) and 18 were meta-analyses. However, 32 out of the 285 
treatment-comparison contrasts showed small adverse effects of RJ practices on recidivism compared to 
traditional justice practices2. 

 

Two comprehensive reviews by Wilson, Olaghere & Kimbrell (2017), and Smith & Weatherburn (2012, 2) 
have been critical of RJ and recidivism research. They have argued that many of the studies conducted have 
had significant methodological problems, and “…provide little basis for confidence that conferencing reduces 
re-offending at all, let alone by the seven to eight per cent claimed by Bonta et al. (2006) and Latimer, 
Dowden and Muise (2005) in their meta-analyses of research findings on restorative justice”. Smith & 
Weatherburn (2012, 5) highlighted a series of problems including: 
 

“…failure to adjust for manifest differences between treatment and control groups, failure to 
analyse data on the basis of intention-to-treat, small sample sizes, inappropriate statistical methods, 
a restrictive definition of re-offending (that may have biased results in favour of conferencing) and 
failure to adjust for time at risk of re-offending”3. 

 

Nevertheless, Wilson et. al.’s (2017:3) review of 84 evaluations conclude that the evidence “…is promising, 
suggesting possible but still uncertain benefits for the youth participants in terms of reduced future 
delinquent behavior and other non-delinquent outcomes. Victim participants in these programs, however, 
do appear to experience a number of benefits and are more satisfied with these programs than traditional 
approaches to juvenile justice.” 
 
Noting these critiques, we used three different methods of measuring recidivism, to address the problem of 
estimation. Based on previous experience we especially take account of prior offending and obtaining 
complete criminal histories. These complementary approaches were: a) standard multivariate regression 
using a Cox’s proportional hazards model or survival analysis to estimate proportions re-offending, and a 
binomial regression to measure re-offending activity; b) a comparison group of RJ and non-RJ offenders 
matched on key characteristics (i.e. prior offending, most serious offence, sex and age) and; c) a factorial or 

                                                           
1 A summary of the literature review is briefly outlined here. 
2 They included 12 Victim-Offender Conferencing Programs (e.g., Niemeyer & Shichor 1996; Nugent, Williams & 
Umbreit 2004), six Family Group Conferencing Programs (e.g., Sherman et al 1998), six Restitution Programs (e.g., 
Schneider & Schneider 1985a), four TCP (e.g., Stickle et al 2008); two Impact Panel/Reparative Board Programs 
(e.g., Beckman 2010), one Arbitration/Mediation Programs (Urban & Rural Systems Associates 1993) and one other 
RJ program (DeAntonio 2015). 
3 Reporting bias may also occur, for instance in a review published as the “Restorative Justice Consortium (2006): The 
positive effect of restorative justice on re-offending”, some findings are contradicted. For instance, reviewing the study 
by McGarrell et al., (2000), the Consortium report claims that at six months, with a sample size of 335 youths, the rate 
of re-arrest was 20% for conferenced youths compared to 34% for the control group, representing a 40 per cent 
statistically significant reduction, but Sherman & Strang (2007) in their review of the same study, report a sample of 
251 and a re-arrest rate of 28% (not 20%) versus 34% for the control group, a difference that fades within 12 months. 
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co-variate analysis using advanced non- parametric and parametric survival models. These analyses provide 
highly complementary findings of the estimates of recidivism and uniformly identify a positive reduction in 
the risk of recidivism for RJ participants once confounding factors are controlled for. Details of the results 
are reported below but first, we summarise the responses of victims, offenders and others to the RJ 
conferencing process in the next section. 
 

Restorative Justice Participants: satisfaction with experience and processes 
 
Victims, offenders and their support persons report very high levels of satisfaction with both the conference 
process and outcomes Throughout the life of the ACT’s RJ program, there has been a systematic collection of 
program-level data, including satisfaction surveys conducted conference participants. Many of these survey 
instruments and collection tools have been maintained since their first use in the original RISE projects. 
 
Analysis of the surveys completed by conference participants show that the majority of victims, victim 
support persons, offenders and offender support persons are satisfied with the conference process and 
outcome of the conference. Self-report questionnaires were given to participants at the close of the RJ 
conference as part of the feedback process, and reflect attitudes and sentiments at that time. 
 
Results from the analysis of responses to questions about the conference process are reported in Table 1. 
Overall results indicate very high levels of satisfaction with the conference process, consistent across all 
participant groups. Between 97 and 99 percent of participants felt treated with respect, able to say what 
they wanted as part of the process, that the process was fair for them and the offender, and that their rights 
had been respected. The proportion of participants who agreed or strongly agreed that what they said had 
been taken into account in deciding what to do was slightly lower, but still very high, at 93 percent. Less than 
one in ten participants (8%) felt pressure to participate in a conference, although this was nearly twice as 
high for offenders (11%) as victims (6%). Almost all the conference participants reported that they would 
attend a conference again or would recommend the process to other people. 

 

Table 1: Satisfaction with the conference process, by respondent type (%) 
 Offenders 

(n=971) 
Offender 
support 

person (n=948) 

Victims 
(n=1,125) 

Victim support 
person (n=202) 

All     
respondents 

(n=3,238) 

Treated with respect 98 99 99 99 99 

Able to say what you wanted 
to say 

99 98 98 99 98 

Felt pressure to participate 11 7 6 7 8 

Rights were respected 96 97 98 96 97 

Took account of what was said in 
deciding what to do 

96 90 93 96 93 

Process was fair for you - 98 98 97 98 

Process was fair for the offender 98 98 99 98 98 

Would attend again 95 98 96 96 96 

Would recommend to others 97 98 96 95 97 

Total n is maximum number of respondents to each question. Actual n varies by question. Excludes missing 
data. Source: ACT restorative justice program evaluation data [computer file] 
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Victims (n=1,079) Offenders (n=281) 

Overall, 93 percent of conference participants reported being pleased with the outcome of their conference 
(Figure 1). This ranged from 90 percent for victim supporters to 96 percent of offenders. Certain respondent 
characteristics, conference characteristics and procedural factors are associated with higher levels of 
satisfaction. Participants involved in a face-to-face conference were more likely to be satisfied with the 
outcome than participants involved in indirect conference methods, such as by telephone (94% vs 90%, 

2(1) =9.57, p<.05). Participants involved in conferences for offences against the person were less likely to 
be satisfied with the outcome than participants involved in conferences for offences against property (89% 

 
There was a difference in satisfaction levels between those victims who participated in a face-to-face 

conference (94%) and those who participated in an indirect conference (84%; 2(1) =25.38, p<.0.05). 
Similarly, victims who were accompanied by a victim support person at the conference were also more likely 

to be satisfied with the outcome (95% vs 90%, 2(1) =4.87, p<.05). 
 
The vast majority of participants were satisfied with both the conference process and outcome. 
Participants who were dissatisfied with different aspects of the conference process—including being 
given enough information, being able to say what they wanted say, being pressured to participate and 
having their rights respected—were significantly less likely to be satisfied with the conference outcome. 
Very similar patterns were observed for victims. It’s unclear whether dissatisfaction with the process 
leads to dissatisfaction with the outcome, or that dissatisfaction with the outcome results in a participant 
reflecting negatively on the experience. In any case, those who were dissatisfied represent a very small 
proportion of people who have participated in the program. 
 

 

Source: ACT restorative justice program evaluation data [computer file] 

  

Figure 1: Proportion of conference participants pleased or very pleased with the outcome, by respondent type 
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Restorative Justice and Non- Restorative Justice Young Offenders 
 

Compared with other young offenders in the ACT, RJ participants are, disproportionally male, younger, have 
more extensive criminal histories, more likely to have been charged with a violent or property offence, and 
therefore higher risks of offending than non-participants. Given these substantial differences between the 
two populations statistical methods are used to enable a comparison of their respective outcomes to be 
made. 

 

A comparison of the recidivism outcomes for RJ and non-RJ participants in presented in Figure 2 as a non-
parametric Kaplan-Meier estimate (KME) of the survival time to the first proven offence. This analysis is 
unadjusted, meaning that any differences between the two groups have not yet been accounted for. The 
shape of the distribution indicates the percentage of individuals within each sample yet to reoffend at each 
time point (with 95% confidence intervals). While the graph indicates a small initial effect in favour of 
treatment, the distributions intersect at around one year post-reference (the RJ conference) episode. The 
estimated rate of reoffending at 12 months was 25 percent for RJ participants and 21 percent for non-
participants (non-RJ). This increased to 39 percent for RJ participants and 31 percent for non-participants at 
two years, and 54 percent for RJ participants and 43 percent for non-participants after five years. After ten 
years, an estimated 61 percent of RJ participants and 49 percent of non- participants had been apprehended 
for at least one offence. 
 

This unadjusted analysis provides a baseline estimate of risk and is particularly helpful in contextualizing the 
aggregate experience of criminal justice practitioners as they work with RJ participant who, it seems, are 
more likely to reoffend than their peers who not referred for an RJ conference.  This aggregate experience is 
confounded, however, by the fact that RJ participants and non-RJ participants are different in a number of 
important ways – a point worth communicating to the community and the sector. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Kaplan Meier survival estimates for restorative justice conferencing participants and non-participants 
(n=5,811) 
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Notes: Log-
ACT restorative justice program evaluation data [computer file] 

 
To understand these differences, descriptive characteristics for both groups are presented in Table 2 
(below). These descriptive data are disaggregated into two groups - the entire sample of RJ participants 
(n=1,143) and all other young offenders who were not a participant in the RJ program (n=4,668). As noted, 
there are significant differences between the two groups in terms of gender, age, most serious reference 
offence, number of reference offences and the number of prior offences. These variables are associated in 
the recidivism literature with an increased likelihood of further offending, and require that these factors 
should be taken into account if a true picture of re-offending is to be obtained. 

 

Table 2: Characteristics of restorative justice conferencing participants and non-participants (% unless 
specified) 

 Participants Non-participants 
(unmatched) 

Gender*** 

Male 73 64 

Female 27 36 

Age at reference episode*** 

10-14 31 25 

15-16 46 41 

17-18 23 34 

Mean age 15.7 16.0 

Most serious offence (reference episode)*** 

Violent offence 21 16 

Property offence 54 39 

Disorder offence 19 29 

Other offence+ 6 17 

Number of current offences*** 

1 offence 58 79 

2 offences 23 12 

3-5 offences 14 7 

More than 5 offences 5 1 

Mean number of reference offences 2.1 1.4 

Number of prior offences*** 

None 52 91 

1 prior offence 16 3 

2-5 prior offences 21 3 

6-10 prior offences 5 1 
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11-20 prior offences 4 1 

More than 20 prior offences 2 1 

Mean number of prior offences 2.6 0.7 

Total (n) 1,143 4,668 

***p<.001, **p<.01, *p<.05 Percentages may not add to 100 due to rounding Source: ACT restorative justice 
program evaluation data [computer file]. The reference or signal offence is the first arrest event of interest in the 
time frame where an accurate measure of preceding and subsequent arrests may be made. + Other offences 
include drug, driving, breach offences and other, miscellaneous offences. 

 

Restorative Justice Compared to non-Restorative Justice Interventions 
 
Restorative justice participants are less likely to reoffend and reoffend less often than non-RJ participants 
when differences in risk factors are controlled in a multivariate model. Multivariate Cox regression analysis 
was used to determine what factors influence the time taken to reoffend taking into account the differences 
that existed between the restorative justice and comparison groups. The Cox regression model is an 
extension of the KME survival analysis that assesses whether any explanatory variables, including 
participation in restorative justice, had a positive or negative effect on the hazard (or risk) of reoffending. 
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***p<.001, **p<.01, *p<.05; Source: ACT restorative justice program evaluation data [computer file]  Note: A Hazard Ratio (HR) 
represents the relative risk of recidivism between two groups. A HR of greater than 1.0 suggests a higher risk of reoffending.  A HR 
of less than 1.0 suggests a lower rate of reoffending. Confidence Intervals (CIs) provide upper and lower boundaries for the 
estimated HR. 

 
The Cox Regression model was fitted using information on demographic, offending and prior criminal history 
characteristics. These factors were included on the basis that bivariate analyses showed that they were, on 
their own, significant predictors of the time to reoffend. There was evidence of non-proportionality in the 
model— meaning that the effect of participation in restorative justice was not consistent over time—so a 
time-varying covariate for participation in RJ was also included in the model. Overall, the statistical model 
was significant, which means that the set of factors included in the model was better at predicting 
reoffending than a model that controls for none of these factors. 
  

Table 3: Cox regression predicting offending by restorative justice conferencing participants and non-
participants 

 Hazard 
Rate 

95% CI 
(lower) 

95% CI 
(upper) 

RJ participants (vs all young offenders)*** 0.67 0.58 0.76 

Male (vs female)*** 1.76 1.61 1.93 

Reference offence type 

Violent offence (vs property)** 1.16 1.05 1.29 

Disorder offence (vs property)** 0.87 0.78 0.96 

Other offence (vs property) 1.09 0.97 1.23 

Number of offences (reference episode) 

2 offence (vs 1 offence)* 1.14 1.02 1.27 

3-5 offences (vs 1 offence)** 1.19 1.05 1.36 

>5 offences (vs 1 offence) 1.21 0.95 1.53 

Number of prior offences 

1 prior offence (vs no prior offences)*** 2.00 1.73 2.32 

2-5 prior offences (vs no prior offences)*** 2.76 2.40 3.18 

6-10 prior offences (vs no prior offences)*** 3.90 3.14 4.84 

>10 prior offences (vs no prior offences)*** 5.30 4.39 6.40 

Age group 

15-16 years (vs 10-14 years)*** 0.83 0.75 0.91 

17-18 years (vs 10-14 years)*** 0.69 0.63 0.77 

TVC (intervention, per year)** 1.08 1.03 1.14 

Model chi square 801.14   

Log likelihood -22,414.14   

N = 5,811; p= <.001   
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As the final model shows (Table 3), sex, age, the type and number of reference offences and prior offending 
were all significant predictors of recidivism. Most importantly, once the differences between the two groups 
were taken into account, restorative justice participants were significantly less likely reoffend at any point in 
time post reference episode (HR=0.67). The hazard ratio for the time varying covariate was 1.08 (per 365 
days), indicating that the impact of restorative justice appears to decline over time. 
 
To determine whether participation in a RJ conference was also associated with a lower frequency of 
offending, controlling for other factors, a negative binomial regression model was used. Here, the frequency 
of reoffending is calculated over the full follow-up (average of 8 years). The estimated parameters for the 
negative binomial regression model are reported in Table 4. Based on the incident rate ratios (IRR), it is 
possible to conclude that the following variables were associated with an increased frequency of offending: 

 being male; 

 having a property offence as the most serious reference offence type (compared with a disorder 
offence); 

 having a higher number of offences as part of the reference episode; 

 having a higher number of prior offences; and 

 being younger. 
 

Most importantly, holding all other variables constant, the model demonstrates that the frequency of 
offending over the   average follow-up period of eight years was 23 percent (between 33% to 12% and the 
95% confidence interval) lower for offenders who participated in a RJ conference (IRR=0.77; CI 0.67-0.88) 
than young offenders who did not participate. 
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Table 4: Negative binomial regression predicting frequency of offending per 365 days by 
restorative justice conferencing participants and non-participants 

 IRR 95% CI (lower) 95% CI (upper) 

RJ participants (vs all young offenders)*** 0.77 0.67 0.88 

Male (vs female)*** 2.40 3.23 3 

Reference offence type 

Violent offence (vs property) 1.09 0.96 1.25 

Disorder offence (vs property)* 0.85 0.75 0.97 

Other offence (vs property) 1.00 0.86 1.17 

Number of offences (reference episode) 

2 offence (vs 1 offence)*** 1.28 1.12 1.46 

3-5 offences (vs 1 offence) *** 1.66 1.42 1.94 

>5 offences (vs 1 offence) *** 1.66 1.25 2.21 

Number of prior offences 

1 prior offence (vs no prior offences)*** 1.92 1.57 2.34 

2-5 prior offences (vs no prior offences)*** 2.74 2.28 3.29 

6-10 prior offences (vs no prior offences)*** 4.50 3.41 5.95 

>10 prior offences (vs no prior offences)*** 6.65 5.29 836 

Age group 

15-16 years (vs 10-14 years)*** 0.61 0.55 0.69 

17-18 years (vs 10-14 years)*** 0.42 0.36 0.47 

Model chi square 963.
49 

  

Log likelihood -
5,34
9.76 

  

N = 5811; p= <.00
1 

  

***p<.001, **p<.01, *p<.05 Source: ACT restorative justice program evaluation data [computer file] Note: An 
Incident Rate Ratio (IRR) represents the relative difference in the frequency of recidivism between two groups. An 
IRR of greater than 1.0 suggests a higher frequency of reoffending.  An IRR of less than 1.0 suggests a lower 
frequency of reoffending. Confidence Intervals (CIs) provide upper and lower boundaries for the estimated IRR. 
 

Matched Restorative and non-Restorative Justice participants 
An intervention effect is consistently observed when only matched groups are compared—restorative justice 
participants take longer to reoffend and accumulate fewer offences.  Covariate-controls as employed in the 
previous analysis are useful for quantifying intervention effects when averaging the influence of other 
covariates in unequal populations. An alternative method is to compare intervention outcomes between two 
matched populations so that covariate and interaction effects are eliminated, rather than averaged.  
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In this study, offenders referred to RJ were matched with offenders in the comparison group on: 

1] sex; 

2] age at reference episode; 

3] most serious offence; 

4] number of offences for the reference episode; and  

5] the number of prior offences. 

In addition to an exact match on these variables, offenders were matched as closely as possible on the 
reference year. This was to account for variability in offending characteristics over time that appeared to 
exert influence over the results. In the covariate analysis described below a temporal effect is also apparent 
with significant differences noted in higher estimated rates of recidivism observed for RJ participants 
between 2007-2012 than in other years. Acceptable matches were found for 69 percent of the offenders in 
the intervention group (n=788). The large discrepancy can be attributed to the fact that a significant 
proportion of more serious young offenders appear to be referred to RJ. This limits the pool of offenders 
with whom these more serious restorative justice participants can be matched. Conversely, offenders with 
only one offence or with no prior offending are much less likely to be referred to restorative justice. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Note: Log-rank test for equality: 2(1) 
ACT restorative justice program evaluation data [computer file] 

  

Figure 3: Kaplan Meier survival estimates for restorative justice conferencing participants and non-
participants, matched groups (n=1,576) 
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Several matching techniques were employed, including nearest neighbour matching using a Mahalanobis 
distance measure (Tabachnick & Fidell 2001), and propensity score matching (Austin 2011). In the end, using 
an exact match was found to produce a much higher quality match (i.e. less residual difference between the 
two groups) without significantly greater attrition or mismatching than the other methods. 
 
Figure 3 presents the KME cumulative distribution of the time to the first re-offence for offenders in the 
matched RJ and non-participant groups. The distributions do not intersect—the rate of reoffending for RJ 
participants is lower at each time point post-reference episode. The estimated rate of reoffending at 12 
months was 20 percent for RJ participants and 29 percent for the matched group. This increased to 32 
percent for RJ participants and 44 percent for non- participants at two years, and 47 percent for RJ 
participants and 57 percent for non-participants after five years. 
After ten years, an estimated 54 percent of restorative justice participants and 64 percent of non-

participants had been apprehended for at least one offence. Both the log rank test (Chi square 2(1) =24.88, 

p<.001) and the Wilcoxon (Breslow) test were statistically significant (2(1) =33.50, p<.001). 
 

The survival distributions in Figure 3 suggest that the effect of restorative justice conference on reoffending 
occurs within the first few months following the reference episode. This coincides with the period in which 
the conference is organised and held. The average length of time between the reference episode and the 
conference was 133 days (Mean =133.2, SD=126.1). This suggests that RJ conferencing may have an 
anticipatory effect, or that the process of engaging and supporting young offenders as part of the 
conference organising process has a dampening effect on reoffending behaviour evoking a compliance or 
waiting effect. The reduction in re-offending appears to be sustained at least ten years following the 
reference episode. 
 
As in the previous analysis, a Cox regression model was estimated to determine the relative contribution of 
each explanatory variable (demographic, offending and prior criminal history) to the likelihood of 
reoffending, and to account for any residual differences between the two groups. Once again, there was 
evidence of non-proportionality in the model, (addressed in the co-variate analysis below) so a time-varying 
covariate for participation in RJ was included. The final statistical model was significant as reported in Table 
5. 
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Table 5: Cox regression predicting offending by restorative justice conferencing participants and 
non-participants, matched groups (n=1,576) 

 Hazard 
Rate 

95% CI (lower) 95% CI (upper) 

RJ participants (vs all young offenders)*** 0.59 0.49 0.71 

Male (vs female)*** 1.70 1.42 2.03 

Reference offence type 

Violent offence (vs property) 1.07 0.90 1.27 

Disorder offence (vs property) 1.02 0.84 1.22 

Other offence (vs property) 1.27 0.97 1.66 

Number of offences (reference episode) 

2 offence (vs 1 offence) 1.02 0.86 1.21 

3-5 offences (vs 1 offence) 1.07 0.86 1.32 

>5 offences (vs 1 offence) 0.66 0.41 1.07 

Number of prior offences 

1 prior offence (vs no prior offences)*** 1.72 1.39 2.11 

2-5 prior offences (vs no prior offences)*** 2.34 1.90 2.88 

6-10 prior offences (vs no prior offences)*** 4.16 2.90 5.96 

>10 prior offences (vs no prior offences)*** 6.40 4.39 9.34 

Age group 

15-16 years (vs 10-14 years)*** 0.74 0.63 0.87 

17-18 years (vs 10-14 years)*** 0.67 0.56 0.81 

TVC (intervention, per year)* 1.09 1.01 1.17 

Model chi square 247.
60 

  

Log likelihood -
5820.

78 

  

N = 1,576; p = <.001   

Source: ACT restorative justice program evaluation data [computer file] 
Note: A Hazard Ratio (HR) represents the relative risk of recidivism between two groups. A HR of greater than 1.0 
suggests a higher risk of reoffending.  A HR of less than 1.0 suggests a lower rate of reoffending. Confidence Intervals 
(CIs) provide upper and lower boundaries for the estimated HR. 

 
Table 5 shows that males were significantly more likely to reoffend by the cut-off date, as were younger 
offenders and offenders with a higher number of prior offences. The hazard ratio for participation in 
restorative justice was 0.59, meaning that RJ participants were significantly less likely to reoffend than 
offenders in the matched comparison group.  
 
The results for the time varying covariate (HR=1.09) suggests, once again, that the impact of RJ appears to 
decline over time. Further analysis revealed that the frequency of offending following the reference episode 
was also significantly lower among RJ participants than offenders in the matched group. The results of the 



20 

 

 

negative binomial regression showed that offenders who were male, had a higher number of offences as 
part of the reference episode, had a higher number of prior offences and who were younger committed a 
higher number of offences per 365 days (Table 6). The results also showed that the frequency of offending in 
the follow-up period was 30 percent lower for offenders who participated in a RJ conference (IRR=0.70). 

 

Table 6: Negative binomial regression predicting frequency of offending per 365 days by 
restorative justice conferencing participants and non-participants, matched groups (n=1,576) 

 IRR 95% CI (lower) 95% CI (upper) 

RJ participants (vs all young offenders)*** 0.70 0.59 0.83 

Male (vs female)*** 2.05 1.64 2.57 

Reference offence type 

Violent offence (vs property) 0.95 0.77 1.18 

Disorder offence (vs property) 1.00 0.80 1.23 

Other offence (vs property) 1.08 0.77 1.50 

Number of offences (reference episode) 

2 offence (vs 1 offence) 1.14 0.93 1.41 

3-5 offences (vs 1 offence) *** 1.74 1.36 2.22 

>5 offences (vs 1 offence) 1.42 0.86 2.33 

Number of prior offences 

1 prior offence (vs no prior offences)*** 1.66 1.28 2.17 

2-5 prior offences (vs no prior offences)*** 2.17 1.67 2.80 

6-10 prior offences (vs no prior 
offences)*** 

4.86 3.19 7.39 

>10 prior offences (vs no prior offences)*** 5.96 3.95 8.99 

Age group 

15-16 years (vs 10-14 years)*** 0.61 0.51 0.75 

17-18 years (vs 10-14 years)*** 0.46 0.36 0.58 

Model chi square 261.39   

Log likelihood -1,639.53   

N = 1,576; p = <.001   

Source: ACT restorative justice program evaluation data [computer file] Note: An Incident Rate Ratio (IRR) represents 
the relative difference in the frequency of recidivism between two groups. An IRR of greater than 1.0 suggests a 
higher frequency of reoffending.  An IRR of less than 1.0 suggests a lower frequency of reoffending. Confidence 
Intervals (CIs) provide upper and lower boundaries for the estimated IRR. 
 

The above analysis demonstrated an intervention effect using conventional survival analysis and in the 
following factorial analysis this is also shown; however, the benefit of RJ conferencing is more likely in 
respect to specific categories or sub groups of offenders. For example, the analysis summarized below shows 
significantly lower risks of recidivism for property offenders with a prior record who participated in a RJ 
conference compared with those who did not, but does not extend the reduction for first time property 
offenders engaged in RJ. For violent offenders the RJ conference also had a significant positive impact on 
first offenders but not those with a prior offence history. 
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Factorial analysis: restorative justice conferencing benefits specific categories of 
young offenders 

Many recidivism studies use fixed follow-up logistic regression to analyse the data, but are forced to assume 
that those that are yet to re-offend at the cut-off date will be successes. Given the advantage of the 
longitudinal nature of the data and the censored aspect of follow-up data, a Cox’s proportional hazard 
regression model was used to identify the mix of variables most likely to influence the recidivism of RJ and 
non-RJ young offenders.  
 
Although often used for estimating and analysing recidivism Cox’s proportional hazards approach (Cox and 
Oakes 
1984) without modification is problematic for recidivism data that include a significant proportion of long 
term survivors (those who will never commit a repeat offence - as found here), rendering hazards non-
proportional as observed here (see above). A variant of survival analysis specifically aimed at the rigorous 
analysis of recidivism and like data was developed by Maller and Zhou (1996). This method applied here 
takes into account those critiques noted of the analysis undertaken using the Cox and Oakes method. 
 

First, it recognises that not all offenders will re-offend, no matter how extended the follow-up observation 
period may be. Such ‘long-term survivors’ (‘immune’ or ‘cured’ individuals) cannot be identified within a 
finite period of follow-up during which an offender’s future career record is necessarily truncated or 
censored at the end of the observation period; their presence has to be inferred by statistical means. 
 

Second, and following from this, is the fundamental need for ‘sufficient follow-up’ to permit accurate 
estimation of 
the probability of recidivism of the various groups, and to allow rigorous testing of differences between 
them. Formal tests for sufficient follow-up are available, and preliminary assessments can be made from 
data displays, as we demonstrate below. Finally, examples presented in our results show advantages to the 
analysis and understanding of recidivism occur from taking a dynamic, time dependent approach. Here, we 
apply this approach to the analysis of the follow-up data on young offenders and help mitigate some of the 
short-comings noted with other methods. 
 

Kaplan-Meier Estimate and Parametric Modeling 
The modified version of survival analysis set out in Maller and Zhou (1996) combines two basic 
methodologies. The Kaplan-Meier (KME) nonparametric distribution estimator is used for data display as 
well as estimation, and the associated log-rank test (Kalbfleisch and Prentice 1980) is used to test for 
differences between groups. Parametric model fits such as exponential or Weibull distributions4are then 
applied to estimate ultimate probabilities and rates of recidivism, and to provide efficient likelihood ratio 
tests for differences between groups. We model time to re- offend using a Weibull mixture distribution of 
the form: 
 

P (1 − exp{−(λt)α}), t ≥ 0, 
 

where P is the proportion of “susceptibles” (those hypothesized to ultimately re-offend) and 1-P 

                                                           
4 Regarding our use of the Weibull distribution with an immune proportion to model time to re-arrest in a survival 

analysis, we note other survival distributions that might be considered for this purpose. Wan and Weatherburn (2016) 
for example used a cure fraction model with a log-logistic distribution for survival times. Their decision to do so was 
based on a comparison of five potential distributions, including the Weibull, to describe their data, finally choosing the 
best model fit using Akaike’s Information Criterion. In a similar context, Schmidt and Witte (1989) used the lognormal 
distribution. We use the Weibull mixture distribution to analyse our data because our experience over many years in 
fitting the model has shown that it well describes a variety of subsets of the data. The Weibull is also a natural initial 
choice in being one of the standard extreme value distributions. 
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represents the proportion of non-recidivists. Parameters λ (lambda) and α (alpha) relate essentially to 
the rate or speed of recidivism and to the shape of the survival distribution. Covariate information can 
be modelled by allowing the three basic parameters to depend on covariates in a logistic or log-linear 
fashion. One-way or higher order factorial structures can therefore be analysed as we illustrate below. 
 

Analysis of co-variates: findings 
This section reports the findings of the factorial or co-variate analysis of the ‘survival’ or ‘failure’ analysis of 
the ACT young offenders who participated in the RJ program and those who did not. The approach described 
below was one of the three analysis conducted by the research team to estimate recidivism and to identify 
any differences that may be attributed to the RJ conference intervention (i.e. a ‘treatment’ effect). In the 
preceding section, the KME results of a matched RJ and non-RJ comparison as a subset of the population and 
multi-variate regression (Cox’s proportional hazards survival analysis and a binomial regression5) are 
complementary and broadly similar to the data presented next, however the KME data display and models 
provide further details. The main purpose of the factor analysis is to estimate recidivism for distinct sub-
groups in our young offender population. 
 

Table 7: Sex, prior offence record and RJ Status 

Covariates Value N N = Fail p lambda alpha 

 
 

Sex + 
Prior 

Offence 
(Figure 4) 

Male No Prior 3122 1500 0.5523 0.4050 0.8217 

Female No Prior 1740 531 0.3520 0.3997 0.7835 

Male with Prior 691 569 0.8601 0.6350 0.8022 

Female with Prior 258 158 0.6408 0.6079 0.7751 

Adding covariate ''Prior'' to the Model with Sex as only covariate, deviance changes by 375.66*** 
(3 df); adding interaction, deviance changes by 4.264 (3 df) 

 
 

RJ status + 
Prior 
(Figure 4) 

RJ No Prior 598 245 0.4682 0.3671 1.1903 

RJ with Prior 545 394 0.7618 0.5693 0.9695 

Non-RJ No Prior 4264 1786 0.4834 0.4063 0.7729 

Non-RJ with Prior 404 333 0.8394 0.7620 0.6607 

Adding covariate ''RJ'' to the Model with Prior as only covariate, deviance changes by 86.39* (3 df); 
adding interaction, deviance changes by 8.29* (3 df). 

 
 

RJ + Sex 

Male RJ 833 504 0.6602 0.4686 1.0429 

Female RJ 310 135 0.4791 0.4661 0.9852 

Male non-RJ 2980 1565 0.6020 0.4306 0.7461 

Female non-RJ 1688 554 0.3776 0.4147 0.7323 

Adding covariate ''RJ'' to the Model with Sex as only covariate, deviance changes by 91.4* (3 df); 
adding interaction, deviance changes by 1.13 (3 df) = NS. 

Notes: NS = Not Significant; Asterisk * = significant; (P equal or less than 0.05); ** P <0.01; *** P <0.001 
 

Data is displayed using the KME as a cumulative distribution with each point representative of an individual 
who re- offends. The solid line is the (Weibull) model that is fitted to the distribution and the dotted-dash 
lines indicate the 95% confidence level for the model. Table 7 summarizes the number of cases observed and 
the number rearrested with the associated estimates of the proportion failing (i.e. the P value), the rate of 
those who fail (i.e. lambda - λ) and the shape of the distribution (i.e. alpha – α). The main sex, prior record 
and RJ intervention status are reported in Table 7 and the KME distributions and models shown in the select 
graphs below. 

                                                           
5 Cox’s regression analysis requires the assumption of success for those yet to re-offend at the cut-off date, and that 

‘rates’ for time to re-offend are standard or proportional over time intervals which is not the case in this data. 
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Sex, prior offence record and RJ intervention 
First the overall sex and prior offence factors are explored and -2 LogL values calculated (‘deviance’ or 
differences in a -2LogL are approximately chi-square with relevant degrees of freedom (df) and significance 
accordingly assigned). This shows that females, and those with no prior arrest have significantly lower risk of 
recidivism. Figure 4 shows that cases with prior offences are estimated to have a significantly higher 
probability of re-offending than cases without a prior offence. In addition, given prior status, males will have 
a higher probability to re-offend than females. For example, 55.2% of male first offenders are expected to 
re-offend compared with 35.2% of the females in the overall young offender population. 
 

If we further explore the effect of prior record on participation or not in the RJ program, again differences 
are observed and the interaction between participation and prior record is significant. RJ participants 
without a prior offence record (46.8%) were less likely to re-offend than those with a prior arrest record 
(76.2%), who in turn were less likely to re-offend than non-RJ participants with a prior offence record 
(83.9%). 

 
Figure 4: Sex and prior offence record 

 
Taking into account participation in the RJ conference and the presence of a prior offence record shows that 
83.9% of the non-RJ young offenders were estimated to re-offend compared to 76.2% of those who 
participated in RJ - first offenders though showed less difference with 46.8% of RJ cases re-offend compared 
to 48.3%. Note the slower time to re-offend for RJ participants in the first 1-2 years following the 
intervention and thereafter the difference for the probability of re-offending between RJ and non-RJ 
participants becomes insignificant, and gradually levels off at about 0.45. For cases with a prior record, the 
non-RJ participants are expected to have a greater chance of re- offending than the RJ participants. After 10 
years, when the re-offending probabilities level off for both RJ and non- RJ participants, the difference is 
approximately 0.05. 
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Figure 5: Restorative justice (RJ) participation and prior offence record 

 
If we further divide the cases with prior offences into two groups: one with exactly 1 prior offence and the 
other with more than 1 prior offence, the result are similar, showing that RJ participants, once prior 
offending is considered, again have initially lower levels of recidivism. 
 

Sex also co-varies with RJ participation. After the first year, males are generally expected to have a higher 
probability to re-offend than females. Moreover, for both sexes, the RJ participants showed a higher 
probability to re- offend than non-RJ participants. For males, the difference is 0.06 and for females, about 
0.12. 
 

Age 
When age groups and RJ status are accounted for no significant differences are found for RJ versus non-RJ 
participants (see Figure 6), however, when RJ status, sex and prior offence record is included differences are 
observed (see Table 7). For example, 56.2 % of male first offenders under 15 who participated in RJ are 
expected to re-offend compared to 61.5% of the male non-RJ first-time offenders and similar differences are 
noted for under 15 females. For cases aged 15 to 17 without prior offences, the male RJ participants had a 
lower re-offending probability than non-RJ participants. On the other hand, for females, the difference 
between re-offending probabilities for RJ and non-RJ participants is insignificant. 
 
For cases without prior offences over the age of 17, the story is quite the opposite. The male RJ participants 
have a higher re-offending probability in the first 4 years, and then re-offending probabilities for both RJ and 
non-RJ participants gradually level off to be about the same after 10 years. However, overall the female RJ 
participants have a lower re-offending probability and ultimately the difference between the probabilities 
for female RJ and non-RJ was around 0.15 Cases with prior offences have a higher re-offending probability 
than those without prior offences. For them, the RJ treatment has positive effects for both males and 
females regardless of age (for further details see Appendix). 
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Figure 6: Age group by RJ status 

 
RJ status by offence type; and offence type with prior record or no prior record 

The type of offence associated with the RJ intervention also exerted significant differences in the risk of 
recidivism. Based on the most serious offence at the signal (reference) event we distinguish property, 
violence, disorderly conduct offences and ‘other’ offences.6  Figure 7 shows that differences are significant 
and with the addition of prior record a clearer picture emerges. Lower rates of recidivism for property 
offenders with a prior record were observed for those who participated in RJ (71.4%) than non-RJ 
participants (84.2%). First time violent offenders who participated in RJ had significantly lower recidivism 
(46%) than those with a prior record (83.6%); and non-RJ first time violent offenders (58.5%). Non-RJ violent 
offenders with a prior record fared worst with five out of six estimated to re-offend (86.6%). Details of the 
analysis are reported in Appendix A below. 
 

  

                                                           
6 Other offences include drug, driving, breach offences and other, miscellaneous offences. 
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Figure 7a-d: Offence type by prior offending and RJ status 

Property      Violence 

 
 

Disorderly Conduct       Other Offences 
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Conclusion  
Multiple statistical tests conducted on the ACT young offender population as described above indicated that 
restorative justice had a positive impact on both victims and offenders. 
 
This study has provided a rare opportunity to examine the impact of restorative justice conferencing on re-
offending over an extended period. There are limitations as noted with the study, both in terms of the 
participants’ survey responses (i.e. a single post conference self-administered attitude survey) and in respect 
to the data available on reoffending (i.e. the lack of complete data on Aboriginality; unavailability of records 
from jurisdictions other than NSW and ACT). There are limitations, notably as to causation, associated with 
conducting post-hoc observational a study with a non-randomly assigned comparison group. However, by 
employing different analytical and statistical controls to estimate recidivism for the large sample available, 
we are able to conclude that restorative justice conferencing has a positive impact on reoffending for many 
offenders. 
 

Surveys of victims also indicate very high levels of satisfaction, and that the majority of victims are satisfied 
with the conference process and outcomes. While it is not possible to draw any conclusions as to whether 
victims who participate in restorative justice conferencing are more satisfied than those whose matter is 
dealt with by a court or another disposition, there are very few participants who are dissatisfied. The 
program delivered by the Restorative Justice Unit, which applies a victim-centric approach, is successful in 
delivering a positive experience for victims, as well as other conference participants. 
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Appendix: Factorial Analysis: summary 

Covariates Value N N = Fail p lambda alpha 

 
 

Sex + Prior 
Offence 

(Figure 1) 

Male No Prior 3122 1500 0.5523 0.4050 0.8217 

Female No Prior 1740 531 0.3520 0.3997 0.7835 

Male with Prior 691 569 0.8601 0.6350 0.8022 

Female with Prior 258 158 0.6408 0.6079 0.7751 

Adding covariate ''Prior'' to the Model with Sex as only covariate, deviance changes by 375.66*** (3 df); 
adding interaction, deviance changes by 4.264 (3 df). 

 

 
 
 

RJ status + Prior 
(figure 2) 

RJ No Prior 598 245 0.4682 0.3671 1.1903 

RJ with Prior 545 394 0.7618 0.5693 0.9695 

Non-RJ No Prior 4264 1786 0.4834 0.4063 0.7729 

Non-RJ with Prior 404 333 0.8394 0.7620 0.6607 

Adding covariate ''RJ'' to the Model with Prior as only covariate, deviance changes by 86.39* (3 df); 
adding interaction, deviance changes by 8.29* (3 df). 

 

 
 

 
RJ + Sex 

Male RJ 833 504 0.6602 0.4686 1.0429 

Female RJ 310 135 0.4791 0.4661 0.9852 

Male non-RJ 2980 1565 0.6020 0.4306 0.7461 

Female non-RJ 1688 554 0.3776 0.4147 0.7323 

Adding covariate ''RJ'' to the Model with Sex as only covariate, deviance changes by 91.4* (3 df); adding 
interaction, deviance changes by 1.13 (3 df) = NS. 

 

 
 
 
 

 
RJ + Signal 

Offence Type 

RJ Property Offence 614 327 0.5959 0.4218 0.9682 

Non-RJ Property Offence 1801 789 0.4954 0.4248 0.6955 

RJ Violent Offence 237 149 0.6563 0.5791 1.0843 

Non-RJ Violent Offence 764 421 0.6307 0.4798 0.7423 

RJ Disorderly Offence 221 111 0.5680 0.4390 1.1731 

Non-RJ Disorderly Offence 1332 516 0.4564 0.3742 0.7664 

RJ ‘Other’ Offence 71 52 0.7605 0.5311 1.0679 

Non-RJ ‘Other’ Offence 771 393 0.5965 0.4346 0.8205 

Adding covariate ''RJ'' to the Model with Offence Type as only covariate, deviance changes by 114.29* 
(3 df); adding interaction, deviance changes by 6.71 (9 df) = NS 

 

 
 

RJ + Signal 
Offence Type + 

Prior 

RJ Property no prior 327 131 0.4918 0.2903 1.1215 

Non-RJ Property no prior 1677 686 0.4648 0.3941 0.7375 

RJ Violent no prior 109 49 0.4596 0.5939 1.4062 

Non-RJ Violent no prior 672 344 0.5848 0.4927 0.7736 

RJ Disorderly no prior 136 49 0.4176 0.4164 1.3958 

Non-RJ Disorderly no prior 1258 460 0.4347 0.3611 0.7789 

RJ ‘Other’ no prior 26 16 0.6666 0.3332 1.3326 
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 Non-RJ ‘Other’ no prior 657 296 0.5368 0.4058 0.8705 

RJ Property with prior 287 196 0.7140 0.5914 0.9401 

Non-RJ Property with prior 124 103 0.8422 1.1346 0.5835 

RJ Violent with prior 128 100 0.8359 0.5578 0.9808 

Non-RJ Violent with prior 92 77 0.8616 0.5807 0.6664 

RJ Disorderly with prior 85 62 0.7938 0.4655 1.0302 

Non-RJ Disorderly with prior 74 56 0.7677 0.6600 0.7259 

RJ ‘Other’ with prior 45 36 0.8208 0.6824 1.0411 

Non-RJ ‘Other’ with prior 114 97 0.8634 0.7114 0.7473 

Adding covariate ''RJ'' to the Model with Offence Type and Prior as covariates, deviance changes by 
98.90* (3 df); when adding interaction, deviance changes by 1.96 (21 df) = NS. 

 

 
 
 
 

RJ + Most Serious 
offence, Prior 
Offence Type 

RJ No-prior 598 245 0.4682 0.3671 1.1903 

Non-RJ No-prior 4264 1786 0.4834 0.4063 0.7729 

RJ Violent-prior 196 157 0.8546 0.6393 0.9172 

Non-RJ Violent-prior 150 129 0.8682 0.9816 0.6405 

RJ Property prior 249 165 0.6884 0.5760 0.9855 

Non-RJ Property-Prior 176 137 0.7904 0.6971 0.6974 

RJ ‘Other’ with prior 100 72 0.7703 0.4413 1.1210 

Non-RJ ‘Other’ with prior 78 67 0.9042 0.5650 0.6490 

Adding covariate ''RJ'' to the Model with Most Serious Prior Offence Type as only covariate, deviance 
changes by 87.34* (3 df); when adding interaction, deviance changes by 11.73 (9 df) NS. 

 

 
 
 
 
 
 

 
RJ + Reference 

Year 

RJ 2004-2006 202 125 0.6193 0.4761 1.1379 

Non-RJ 2004-2006 944 586 0.6325 0.5794 0.7302 

RJ 2007-2008 294 192 0.6634 0.4577 0.9618 

Non-RJ 2007-2008 1107 534 0.5090 0.4267 0.7678 

RJ 2009-2010 201 125 0.6363 0.5187 0.9694 

Non-RJ 2009-2010 959 423 0.4827 0.3844 0.8199 

RJ 2011-2012 189 104 0.5732 0.4899 1.1485 

Non-RJ 2011-2012 827 295 0.4417 0.3448 0.7196 

RJ 2013-2014 161 64 0.4253 0.6705 1.1453 

Non-RJ 2013-2014 452 156 0.3888 0.6047 0.9000 

RJ 2015-2016 96 29 0.3914 0.7393 1.2521 

Non-RJ 2015-2016 379 125 0.4016 1.0629 0.8733 

Adding covariate ''RJ'' to the Model with Reference Year as only covariate, deviance changes by 99.65* 
(3 df); when adding interaction, deviance changes by 49.79* (15 df). 

 

 
RJ + Sex + Prior + 

Age 

RJ male no prior < 15 152 73 0.5623 0.3358 1.1439 

Non-RJ male no prior < 15 640 354 0.6148 0.4845 0.7586 

RJ male no prior 15-17 199 84 0.4781 0.3707 1.1888 

Non-RJ male no prior 15-17 1127 554 0.5813 0.3453 0.8269 
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RJ male no prior> 17 91 40 0.4813 0.3754 1.5581 

Non-RJ male no prior > 17 913 395 0.4917 0.4836 0.7597 

RJ male with prior < 15 91 73 0.8482 0.5825 0.9966 

Non-RJ male with prior < 15 25 24 0.9639 1.0758 0.6606 

RJ male with prior 15-17 187 149 0.8316 0.6161 0.9937 

Non-RJ male & prior 15-17 67 60 0.9086 0.8760 0.6472 

RJ male with prior > 17 113 85 0.8062 0.5421 0.9592 

Non-RJ male with prior > 17 208 178 0.8772 0.6696 0.6702 

RJ female no prior < 15 65 21 0.3648 0.4566 1.1161 

Non-RJ female no prior < 15 512 197 0.4176 0.4775 0.7922 

RJ female no prior 15-17 60 17 0.3145 0.4482 1.0044 

Non-RJ female no prior 15-17 686 211 0.3639 0.3727 0.7400 

RJ female no prior > 17 31 10 0.3839 0.3550 1.3457 

Non-RJ female no prior > 17 386 75 0.2600 0.2593 0.7263 

RJ female with prior < 15 52 35 0.6821 0.8835 0.9245 

Non-RJ female & prior < 15 13 10 0.7775 0.7568 0.6829 

RJ female with prior 15-17 72 37 0.5618 0.3907 1.0297 

Non-RJ female & prior 15-17 38 28 0.7547 0.7862 0.5974 

RJ female with prior > 17 30 15 0.5758 0.3225 1.0262 

Non-RJ female with prior > 17 53 33 0.6260 0.9152 0.7225 

Adding covariate ''RJ'' to the Model with Sex, Prior and Age as covariates, deviance changes by 75.04* (3 
df); when adding interaction, deviance changes by 25.28 (33 df) = NS. 

Notes: NS = Not Significant; Asterisk * = significant; (P equal or less than 0.05); ** P <0.01; *** P <0.001; Deviance = -2LogL 
differences as chi- square approximated 
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