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sentences, as well as for adult offenders released from custody 
(Smith & Jones, 2008a; 2008b) each providing reasonable 
levels of predictive ability. The GRAM was originally developed 
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estimates were also compared with those obtained previously. 
The validity of the resultant model as a screening tool and/or as 
a means to (1) examine trends in reoffending across subsequent 
calendar years and (2) forecast high-risk offender numbers in 
local areas or amongst specific subgroups was also examined. 

METHOD 

DATA SOURCE

Data to conduct this study were obtained from the BOCSAR 
Reoffending Database (ROD; Hua & Fitzgerald, 2006). ROD 
contains records of all persons’ offences (since 1994) and 
custodial episodes (since 2000), with offence data up to 30 June 
2015 included for this study. Date of death as sourced from the 
NSW Registry of Births, Deaths and Marriages is also available 
on ROD. All appearances in a NSW court during 2011 were 
extracted from ROD for this study.

SAMPLE

Finalised court appearances with at least one proven offence 
in the Children’s, Local, District or Supreme Courts or finalised 
Youth Justice Conferences (YJC) were included as the sample 
cohort. Cannabis cautions, police cautions or appearances 
at the Adult Drug Court were excluded (n=94,360 people). 
Appearances in which a custodial penalty was imposed 
(n=8,239), an offender was being held in remand for a previous 
offence (n=483) or in cases where the offender was still in 
custody for more than two days following the court appearance 
(n=725) were further excluded. People who died (n=795), and 
cases where there was missing gender or age information 
(n=561) were also excluded. Offenders who returned to custody 
for longer than 30 days during the follow-up period without 
having recorded a new proven offence were also excluded 
(n=401) because their exposure time during the follow-up period 
was significantly reduced. This included people who received 
a subsequent prison sentence for an offence committed prior 
to the index offence as well as those who were remanded for 
a new offence during the follow-up which was not finalised by 
the end of the observation period. For offenders with more than 
one finalised court appearance, an appearance was randomly 
selected as the index court finalisation date, giving a final sample 
of 85,559 offenders who received a non-custodial sentence in 
2011.

DEPENDENT VARIABLE



4

B U R E A U  O F  C R I M E  S T A T I S T I C S  A N D  R E S E A R C H





6

B U R E A U  O F  C R I M E  S T A T I S T I C S  A N D  R E S E A R C H

Table 1.  Characteristics of distinct offenders convicted in NSW Local, District and Supreme Courts in  
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Table 4. Comparison between parameter estimates and odds ratios of the adult 2011 and 2002 models

Characteristic

2011 model 2002 modela

Parameter 
estimate

Odds Ratio  
(95% C.I.)

Parameter 
estimate

Odds Ratio 
(95% C.I.)

Intercept -2.216 -1.745
Gender Female vs Male -0.155 0.86 (0.82, 0.90)

Male vs Female 0.230 1.26 (1.20, 1.32)
Indigenous status Indigenous vs Non-Indigenous 0.571 1.77 (1.69, 1.86) 0.539 1.71 (1.62, 1.81)

Unknown vs Non-Indigenous -1.435 0.24 (0.22, 0.26) -2.036 0.13 (0.11, 0.15)
Age 13-21 vs 40 and above 0.741 2.10 (1.98, 2.22)

22-29 vs 40 and above 0.259 1.30 (1.23, 1.37)

30-39 vs 40 and above 0.305 1.36 (1.29, 1.43)

15-17 vs 45 and above 1.410 4.10 (3.41, 4.92)

18-24 vs 45 and above 0.590 1.81 (1.71, 1.91)

25-34 vs 45 and above 0.426 1.53 (1.45, 1.62)

35-44 vs 45 and above 0.343 1.41 (1.33, 1.49)
Index offence Violent vs Driving -0.138 0.87 (0.82, 0.92) 0.075 1.08 (1.02, 1.14)

Theft vs Driving 0.129 1.14 (1.06, 1.22) 0.329 1.39 (1.31, 1.48)

Drug vs Driving 0.038 1.04 (0.98, 1.11) 0.178 1.20 (1.11, 1.29)

Other vs Driving 0.108 1.11 (1.06, 1.17) 0.248 1.28 (1.22, 1.34)

Justice vs Driving 0.083 1.09 (1.02, 1.16) b b

Number of concurrent 
offences

One vs None 0.087 1.09 (1.04, 1.14) 0.126 1.13 (1.08, 1.19)

Two or more vs None 0.234 1.26 (1.20, 1.32) 0.234 1.26 (1.21, 1.32)
Prior convictions  
   (5 or 8) c

One vs None 0.641 1.90 (1.81, 1.99) 0.51 1.67 (1.58, 1.75)

Two to three vs None 1.108 3.03 (2.89, 3.18) 0.908 2.48 (2.36, 2.61)

Four or more vs None 1.697 5.46 (5.11, 5.82) 1.572 4.82 (4.57, 5.08)
District/Supreme court vs Loci



10

B U R E A U  O F  C R I M E  S T A T I S T I C S  A N D  R E S E A R C H

Table 5.  Observed and predicted rates of reoffending by variables of interest of the test cohort  
(50:50 split) using the estimates from the training sample

Characteristic                                             Category  N

Observed 
n=40,599

Predicted  
n=40,600

% %   (95% C.I.)

Gender Male 31,989 27.5 26.9 (26.4, 27.4)

Female 8,611 20.5 20.6 (19.7, 21.5)

Age group 15-17 312 34.9 37.6 (32.2, 43.0)

18-24 11,043 31.0 30.1 (29.2, 31.0)

25-34 11,777 28.3 28.2 (27.4, 29.1)

35-44 9,052 26.1 25.8 (24.9, 26.7)

45 and above 8,413 16.0 15.3 (14.5, 16.0)

Indigenous status (ever recorded) Non-Indigenous 28,189 27.3 27.0 (26.5, 27.5)

Indigenous 4,811 51.1 51.2 (49.8, 52.6)

Unknown 7,600 5.3 4.1 (  3.6,   4.5) 

Remoteness area of residency Major city 27,060 26.0 25.1 (24.6, 25.6)

Inner regional 8,569 28.2 27.3 (26.4, 28.3)

Outer regional 2,727 27.7 28.5 (26.8, 30.2)

Remote 263 29.7 33.7 (28.0, 39.5)

Very remote 139 43.2 42.7 (34.5, 51.0)

Missing 1,842 11.2 17.8 (16.1, 19.6)*

SEIFA Most disadvantaged 8,900 30.7 29.1 (28.2, 30.1)

Quartile 2 10,057 28.8 27.3 (26.4, 28.2)

Quartile 3 9,563 27.2 26.2 (25.3, 27.1)

Least disadvantaged 10,226 20.8 21.6 (20.8, 22.4)

Missing 1,854 11.2 17.9 (16.1, 19.6)*

Prior appearances with proven offences in 
previous 5 years

None 22,740 13.7 13.4 (13.0, 13.8)

One 8,031 28.8 29.0 (28.0, 30.0)

Two, Three 6,420 44.9 43.7 (42.5, 44.9)

Four or more 3,409 66.0 64.7 (63.1, 66.3)

Custodial sentence in previous 5 years None 38,132 23.5 23.0 (22.6, 23.4)

One 1,465 58.6 62.6 (60.2, 65.1)

Two or more 1,003 76.3 70.4 (67.6, 73.2)a

Proven violent offence in previous 5 years None 34,218 21.4 21.1 (20.7, 21.6)

One 4,666 45.6 45.1 (43.7, 46.5)

Two or more 1,716 64.5 61.5 (59.2, 63.8)

Proven property/theft offence in previous 5 years None 36,198 22.2 22.2 (21.8, 22.7)

One 2,844 51.9 47.8 (46.0, 49.7)*

Two or more 1,558 68.4 62.8 (60.4, 65.2)*

Note. 50% training sample AUC=.766, r2=.246; 50% test sample AUC=.768, r2=.253
*   Difference between the observed and predicted reoffence rate significant at p<.05
a    Although not statistically significant, the difference between the predicted and observed reoffence rates are notable at greater than 5 percentage points.
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Table 6.  Predicted and observed rates of recidivism among the 2012 and 2013 adult samples, based on the 
�H�V�W�L�P�D�W�H�V���G�H�U�L�Y�H�G���I�U�R�P���W�K�H���¿�Q�D�O���O�R�J�L�V�W�L�F���U�H�J�U�H�V�V�L�R�Q���P�R�G�H�O���R�I���W�K�H�������������D�G�X�O�W���V�D�P�S�O�H

Year N
Observed 
(95% C.I.)

Predicted
(95% C.I.)

2011 81,587 26.9 (26.6, 27.3) n/a

2012 76,062 29.2 (28.8, 29.5) 27.9 (27.6, 28.2)

2013 76,539 29.2 (28.9, 29.6) 27.8 (27.5, 28.2)
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worse but precision and specificity improved. Hence, for a 
recidivism threshold of .7 or greater, of those considered at-risk 
of reoffending within two years (which was 3% of the cohort), 
75% would proceed to reoffend, whilst only 9% of those who 
did go on to reoffend would have been classified as being at 
increased risk.

We also considered whether the model could be used on police 
charge data. To do this we linked persons of interest with matters 
proceeded against by police in 2011 from the COPS database 
to ROD to determine two-year reoffences. Parameter estimates 
from GRAM 2 were then applied to the charge data in order 
to compare actual and predicted reoffending rates. Estimates 
for age, gender and Indigenous status were applied directly 
but the parameter estimate of number of concurrent offences 
was applied to the number of current charges variable and the 
estimate for the number of prior court appearances with a proven 
offence was applied to the number of charges in the previous 
five years. However, as the police charge data did not contain 
information on prior custodial sentences, model estimates were 
obtained using the final model but with no custodial history 
included (i.e. effectively the model derived in Step 4, Table 2). In 
addition, where there were multiple charges at the index date, 
index charge type was assigned using the following hierarchy: 
violence, robbery/theft, driving, drug, offences against justice 
procedures.

Table 9 shows that applying the parameter estimates from 
GRAM 2 to a new cohort derived from police charge data 
resulted in less accurate predictions of a new proven court 
offence within 24 months; with up to 6 percentage point 
differences between the observed and predicted rates for both 
male and female offenders.
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rates at the population level and is relatively accurate in 
predicting reoffence rates amongst most subgroups of offenders 
(although care is necessary when applying estimates to 
subgroups with small cohorts). Its usefulness at the individual 
level, however, is somewhat limited as misses and false 
alarms are common. Decisions based solely on an offender’s 
predicted probability of reoffending from GRAM 2 estimates 
should therefore be avoided. There are numerous other factors 
known to be related to reoffending which are not captured in 
administrative data and therefore could not be considered for 
inclusion in GRAM 2. These include such things as history or 
current use of drugs and alcohol, employment status, marital 
status, motivation to change and support networks (Ringland, 
2011; Smith & Jones, 2008a; 2008b). Clinical assessment of 
these factors should be combined with actuarial estimates in 
order to better judge who is at most risk of reoffending. In this 
way, GRAM 2 should be viewed as a first-step triage instrument 
which identifies “at-risk”’ offenders who require further more 
comprehensive risk assessment (such as the Level of Service 
Inventory – Revised; see Andrews & Bonta, 1995). 
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