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Between 1998 and 2008, the Australian imprisonment rate (per capita) rose 20 per cent. In 2008, net recurrent
and capital expenditure on prisons in Australia exceeded $2.6 billion per annum. Efforts to reduce the prison
population through the creation of alternatives to custody have not been very successful. This bulletin
explores the potential savings in prison costs and prison numbers of reducing the rate at which prisoners
return to custody. The results of our analysis suggest that modest reductions in the rate at which offenders
are re-imprisoned would result in substantial savings in prisoner numbers and correctional outlays. A ten
per cent reduction in the overall re-imprisonment rates would reduce the prison population by more than
800 inmates, saving $28 million per year. Comparable reductions in the number of new sentenced prisoners
also produce benefits but they are smaller. The potential benefits of reducing the rate of re-imprisonment
among subgroups of offenders with a high re-imprisonment rate are particularly noteworthy. A 10 per cent
reduction in the Indigenous re-imprisonment rate, for example, would reduce the Indigenous sentenced

prisoner population by 365 inmates, resulting in savings of more than $10 million per annum.

Between 1998 and 2008, the Australian
imprisonment rate (per capita) rose 20
per cent (Australian Bureau of Statistics
2008). Over the same period the
Indigenous imprisonment rate rose by
41 per cent. On any given day, more
than 27,000 people are now held in
Australian prisons (Australian Bureau

of Statistics 2008). Currently, it costs
more than $200 per day to keep an
offender in prison. In 2008, net recurrent
and capital expenditure on prisons in
Australia exceeded $2.6 billion per
annum. National expenditure per person
in the population, based on net recurrent
expenditure on corrective services,
increased in real terms over the last five
years, from $100 in 2003-04 to $115 in
2007-08 (SCRGSP 2009, p. 8.4).

This bulletin has been independently peer reviewed.

Over the last two decades, State and
Territory Governments have created a
number of front-end alternatives to prison
(e.g. suspended sentences, community
service orders, home detention) to try
and curb the growth in prison numbers
and correctional outlays. There is limited
evidence that these alternatives to prison
have been effective in reducing the use
of imprisonment. Most studies find that
alternative sanctions tend to be imposed
on offenders who would not have gone
to prison anyway (Bottoms 1981; Chan

& Zdendowski 1986a; 1986b; Tonry &
Lynch 1996; Brignell & Poletti (2003); a
problem known as net-widening. Brignell
and Poletti (2003), for example, found that
the introduction of suspended sentences
in New South Wales (NSW) resulted in a
reduction in the use of fines and probation
rather than a reduction in the rate of
imprisonment.

Limited Australian research has explored
on the potential benefits of back-end
strategies (i.e. strategies that reduce

the number of offenders who return to
custody) in reducing prison numbers and
correctional spending. This is unfortunate
for three reasons. First, the rate of return
to prison is high. In their longitudinal
study of re-offending amongst NSW
parolees, for example, Jones et al. (2006)
found that 64 per cent were reconvicted
of a further offence and 41 per cent were
re-imprisoned within three years. Second,
in NSW (and perhaps other States as
well) the number of offenders entering
prison on their first custodial sentence is
actually lower than the number returning
to prison. In fact, the ratio of previously
sentenced prisoners to new sentenced
prisoners has increased somewhat over
the last few years (see Figure 1).
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Figure 1. Ratio of previously sentenced prisoner receptions to new
sentenced prisoner receptions, NSW (July 03 to Jun 08)
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Table 1: Net present values for selected correctional programs
(Aos et al. 2006, p. 9)
Net present value
Program ($US)
Vocational education in prison 13,738
Intensive supervision: treatment-oriented programs 11,563
General education in prison (basic education or post-secondary) 10,669
Cognitive-behavioral therapy 10,054
Drug treatment in community 10,299
Correctional industries in prison 9,439
Drug treatment in prison 7,835
Adult drug courts 4,767
Employment and job training in the community 4,359
Sex offender treatment in prison with aftercare 3,258

Third, the available evidence suggests
that the benefits arising from increased
imprisonment rates have been fairly
modest. The growth in NSW imprisonment
rates appears to have played some role in
reducing overall levels of property crime
in Australia between 2000 and 2008 but
the dominant factors appear to have been
a reduction in heroin use, rising average
weekly earnings and falling long-term
unemployment (Moffatt, Weatherburn &
Donnelly 2005). Most rigorous studies
find that higher imprisonment rates are
associated with lower crime rates but the
relationship appears to be weak. In his

review of the relevant literature, Spelman
(2000) found that a 10 per cent increase
in the rate of imprisonment in the United
States produced, at best, a 2-4 per cent
reduction in serious crime.

In 2006, a comprehensive meta-

analysis of correctional programs by the
Washington State Institute for Public
Policy revealed that it is possible to
reduce adult recidivism by up to 20

per cent using strategies that cost
considerably less than imprisonment (Aos
et al. 2006). Table 1 lists some of the
programs identified by Aos et al. (2006, p.
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9) as having a high net present value. The
net present values in the table represent
the long-run benefits per offender of crime
reduction minus the net up-front costs of
the program. Most of the programs in the
table can be provided to prisoners either
in custody or upon release.

The purpose of this bulletin is to estimate
the benefits, in terms of prison numbers
and prison costs, of a reduction in the
rate at which prisoners return to custody.
Since we cannot do this by experiment
we use a simple mathematical model to
simulate the effect of changing the rate
of return to custody. The next section
describes the model and its assumptions.
The section that follows shows how we
estimate the parameters of the model
(e.g. the fraction that currently return)
and test the model’s validity. The fourth
section presents the results of our
analysis and the final section discusses
the policy significance of our findings.
Readers uncomfortable with mathematics
might wish to skip to the section labeled
‘Results’.

THE MATHEMATICAL
MODEL

ORIGIN OF THE MODEL

Blumstein and his colleagues (Blumstein
& Larson 1969; Blumstein & Larson
1971; Belkin, Blumstein & Glass 1973)
were amongst the first (if not the first) to
propose that the criminal justice system
could be modelled as a feedback system.
Their simplest model assumed that the
number of people in the criminal justice
system at any given time was the sum of
those arriving in the system for the first
time and those returning to the system
after a delay. To calculate the number

in the system at any given time, rates of
return were assumed to be unrelated to
the length of time spent in the system.
Here we take a similar approach to
modelling the number of people in prison.
Our model is depicted in Figure 2.
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Figure 2. Simplified model of the prison system
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STRUCTURE OF THE MODEL

Each year a variable number (A) of
offenders enter custody for the first

time and leave custody some variable
length of time later. In what follows we
refer to these people as new sentenced
prisoners. After a variable length of
time, a fraction (P) of those released
from custody are convicted of a further
offence and re-enter custody. We refer to
these offenders as previously sentenced
prisoners. We assume the complement
(1-P) never returns.

We assume that the periods in custody
imposed on all sentenced prisoners are
distributed with density f,(A), where A is
the length of time in custody. Similarly, we
assume that released prisoners returning
to prison do so after a period of time that
is independently, identically distributed
according to the density f,(A), where A
is the time to return to custody. Finally, we
assume that time spent in custody and
time between release from custody and
return to custody are both independent of
each other and of Aand P.

This last assumption is important because
it implies that the proportion returning

to prison is unaffected by the length

of time spent in prison (i.e. there is no
specific deterrent effect from longer
sentences) and that the length of time
spent in custody is unaffected by the

proportion returning to custody. The first
of these implications, though counter-
intuitive, is supported by evidence. Most
studies find little if any effect of longer
sentences on risk of re-offending (Nagin
et al. 2009). The second implication,
although not strictly correct, appears to
be a reasonable approximation. Over
the period 1994 to 2008, the minimum
periods imposed by NSW courts on new
sentenced prisoners compared with
previously sentenced prisoners were
12.8 and 10.3 months, respectively (NSW
Bureau of Crime Statistics and Research
2009).

It is obvious that the size of the prison
population (N) will increase if either A
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or P increases. The speed with which N
changes in response to changes in P will
depend upon the time to return to prison.
However, in this bulletin we are only
concerned with equilibrium effects, that is,
with the final value of N once the effects
of a change in P have fully played out.

It can be shown (see Appendix) that,
regardless of how f,(A) and f,(A) are
distributed, when the system described in
Figure 2 is in equilibrium, the following
relationship holds true:

A 1

o Y

where A/(1-P) measures the rate of return
to custody and 1/A, measures the average
length of stay in custody. It can be seen
from equation (1) that N is linear in A. In
other words, a 10 per cent reduction in A
will produce a corresponding 10 per cent
reduction in N. However, as we shall see
shortly, the same is certainly not true of P.

DATA SOURCES, PARAMETER
ESTIMATION AND MODEL
TESTING

To calculate the savings that would result
from a reduction in re-imprisonment we
need values for the parameters A, P and
A, and information on the daily cost of
keeping someone in prison. In this section
we discuss the approach used to obtain

(July 03 to Jun 08)
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Figure 3. Trend in first-time imprisonment receptions, NSW
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this information. The prison population is
made up of sentenced and unsentenced
prisoners (viz. prisoners on remand) but
estimates of A, and A, are only available
for sentenced prisoners. Therefore, in
what follows, we concentrate on the
sentenced prisoner population. Figure 3
shows the trend in A over the period July
03 to June 08 (Corrective Services NSW
2009).

The average number of first-time prison
receptions is highly variable, with a
marked fall-off in receptions every
January. On average, over the period in
question, 3260 first-time prisoners were
received into custody every 12 months.
We assume, accordingly, that A = 3260
per year.

To use equation (1) we need information
on the average periods served in custody
by incoming cohorts of prisoners. Precise
estimates are difficult to obtain. The NSW
Bureau of Crime Statistics and Research
routinely collects data on the minimum
custodial periods imposed on offenders
given custodial sentences. This data will
tend to underestimate the actual time
spent in custody because some offenders
are not released at the end of their non-
parole period. Corrective Services NSW,
on the other hand, keeps data on the time
spent in custody by prisoners released to
parole or at the expiry of their sentence.
This data, however, only provides a
reliable guide to time served in custody
by incoming prisoners if the prison
population is stable, whereas over the last
few years it has increased.

Using Bureau data, Figure 4 shows the
distribution of minimum periods imposed
on offenders given a prison sentence

in 2008. The average minimum term
over this period was 0.86 years (10.29
months).® In comparison, the average
time spent in custody by prisoners
released to parole or at the expiry of their
sentence between the 1st of January
2004 and the 15th of May 2009 was 0.99
years (11.94 months) (Corrective Services
NSW 2009). The difference is not great
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Figure 4. Frequency distribution of minimum periods spent in custody
by NSW offenders given a prison sentence in 2008
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Figure 5. Observed and expected re-imprisonment distribution by months
since release, for NSW offenders sentenced to prison in 2002

Average time to re-imprisonment (1/A2) = 1.085 yrs and P = 0.584
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but to err on the side of caution we use
the data on minimum period collected by
the Bureau as to estimate 2.,. Note that
this will cause us to underestimate the
number of sentenced prisoners in custody
(N) and hence the savings that result from
reducing P.

Since we are interested in simulating the
effects of policy change (rather than
forecasting the effects of change) we
assume that the frequency (A) of new
sentenced prisoners is constant. For
reasons that will become clear shortly, we
also assume that the length of time
between release from custody and return
to custody (for previously sentenced

prisoners) is exponentially distributed (i.e.
returns to custody occur at random). On
this assumption the cumulative
distribution of time to re-imprisonment
F(t), is given by:

F (1) = P(1 - eM?) @

where P is the proportion that eventually
receives another prison sentence and
1/}, measures the average time it takes
to return to custody. We can obtain

an estimate of P by using maximum
likelihood techniques to fit (2) to data on
the cumulative distribution of time since
imposition of the first prison sentence.

4
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In Figure 5 the observed series shows
the cumulative proportion of offenders
given a prison sentence in 2002 who were
re-imprisoned before December 2008.
The data were extracted from ROD, the
Bureau'’s re-offending database (Hua

& Fitzgerald 2006). An offender was
counted as having been re-imprisoned
only if the second imprisonment was
imposed after release from the first prison
sentence. The purpose of this constraint
was to exclude offenders who received
their second prison sentence while still in
custody serving their first prison sentence.

Equation (2) was fitted to the observed
data series shown in Figure 5 using the
maximum likelihood fitting procedure in
Stata. This process yielded an estimate
of P =0.58 and 1/i, = 1.09 years. The
expected data series in Figure 5 shows
the fit between predicted and observed
values for the cumulative distribution of
times to return to custody. The model
explains more than 99 per cent of the
variation in the proportion re-imprisoned.

As another test of adequacy, we used

the model to see how well it predicts the
sentenced prisoner population over the
last few years. Figure 6 shows the results
obtained when we combine data on the
number of new sentenced prisoners in
each of the years 2003/4 to 2007/8 with
our estimates of P and &, and then use
equation (1) to obtain predicted values for
the sentence prisoner population over the
same period.

The model in some years slightly
underestimates the number of sentenced
prisoners in custody. This, however,

is to be expected since our method of
estimating time spent in custody will
cause us to underestimate the number of
sentenced prisoners in custody.

Finally, to estimate the savings in
correctional outlays we need information
on the marginal savings associated with
falling prisoner numbers. We can expect
these marginal savings per prisoner to
vary according to the number of prisoners
removed from prison. This is because
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Figure 6. Actual and predicted sentenced prisoner population, NSW

Average sentence length (1/Aq) = 0.858 yrs and P = 0.584
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small reductions in the number of
prisoners only produce savings in items
like food and clothing. Larger reductions
in prisoner numbers produce more
substantial marginal savings because
they permit staff reductions, the closure of
prison wings and (ultimately) the closure
of whole institutions. Data provided by
Corrections NSW (Schipp 2009, personal
communication) indicate that the marginal
savings would be as follows:

1. Up to 100 fewer inmates: $11.89 per
inmate day.

2. Up to 300 fewer inmates: $68.33 per
inmate day

3. Up to 500 fewer inmates: $79.86 per
inmate day

4. Up to 1000 fewer inmates: $92.78 per
inmate day

5. Up to 1300 fewer inmates: $109.51 per
inmate day

RESULTS

We now use the model to estimate

the effect of reducing the rate of re-
imprisonment. To illustrate the general
relationship between N and P we first
plot N/A over a broad range of values of
P. The advantage of plotting N/A rather
than N is that we can see how N grows

in relation to A, that is, the arrival rate of
new sentenced prisoners. Figure 7 shows
this relationship on the assumption that

Figure 7. Ratio of prison population to new arrivals (N/A) by
re-imprisonment proportion (P)
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A = 3260. For convenience we assume
average sentence length (1/i,) of one
year.

As the figure shows, the relationship is
highly non-linear. At P = 0, the sentenced
prisoner population is equal to the arrival
rate of new sentenced prisoners (viz.
3260). When P = 0.50 (i.e. half of all
released prisoners return to custody), the
prison population is double the number of
new sentenced prisoners arriving every
year. At P = 0.75, the prison population

is four times larger than the number of
new sentenced prisoners arriving every
year. At P = 0.95, the prison population

is 20 times larger than the number of
new sentenced prisoners every year.

It is obvious that there are substantial
benefits to be had from reducing the

rate of re-imprisonment among any
group of offenders with a high rate of re-
imprisonment.

The first three columns of Table 2 provide
an estimate of the savings in prisoner
numbers and correctional expenditure
that result from reducing P by 1, 5,

10, 15 and 20 per cent of its current
estimated value (0.58), assuming A
remains constant at 3260 and average
sentence length (1/1,) = 0.86 years. The
maximum (20 per cent) has been chosen
on the basis that this was the maximum
reduction in re-offending observed in the
meta-analysis of correctional programs
carried out by Aos et al. (2006). Columns
4,5 and 6 show the effect of comparable
reductions in the number of new
sentenced prisoners, assuming P remains
constant at its current estimated value.
The cost savings have been calculated on
the basis of (1) to (5) above.

Reducing P consistently produces bigger
reductions in the sentenced prisoner
population (and larger savings) than
reducing A. A ten per cent reduction in

P (which would involve reducing P from
58 per cent to 52 per cent), for example,
would reduce the sentenced prisoner
population by an estimated 829 inmates,
producing annual savings in excess of
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Table 2: Savings in prisoner numbers and correctional
spending for previously sentenced (P) prisoners

versus new (A)

Reduction Reduction Savings Reduction in Reduction Savings
in P (%) inN ($mill) A (%) inN ($mill)
1 93 0.40 1 67 0.29
5 442 12.88 5 336 9.80

10 829 28.07 10 673 22.78

15 1171 46.82 15 1009 40.33

20 1476 59.00 20 1345 53.78

Figure 8. Cumulative re-imprisonment distribution by months

ATSI: average time to re-imprisonment (1/A,) = 0.917 yrs and P = 0.737

Cumulative % Non ATSI: average time to re-imprisonment (1/A,) = 1.208 yrs and P = 0.522

since release, for NSW offenders sentenced to prison in 2002
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$28 million in recurrent expenditure. A 10
per cent reduction in A, on the other hand,
would reduce the sentenced prisoner
population by 673 inmates, producing
annual savings around $23 million.
Although the effect of changing P and A
is not markedly different, there are good
reasons for believing that a 10 per cent
reduction in P is much easier to produce
than a 10 per cent reduction in A. We
discuss these reasons later in the bulletin.

The overall benefits in reducing P

are similar to those associated with a
reduction in A because P lies in a range
where its relationship with N is fairly
linear. We would expect to find much
more substantial effects among offenders
that have high rates of return to prison.
Figure 8 shows the cumulative proportion
of offenders re-imprisoned by Indigenous

status. It can be seen that Indigenous
offenders have much higher rates of
re-imprisonment than non-Indigenous
offenders. In fact when equation (2)

is fitted to the cumulative distributions

of re-imprisonment shown in Figure 8
(using the same methods as before), the
resulting estimates are Pndigenous) = 0.74,
while P(non-indigenous) = 0.52.

The first three columns of Table 3 provide
an estimate of the savings in Indigenous
prisoner numbers and correctional
expenditure on Indigenous offenders that
result from reducing P by 1, 5, 10, 15 and
20 per cent of its current estimated value
(0.74) for Indigenous offenders, assuming
Aremains constant at 610 new sentenced
prisoners every year. As with Table 2,
columns 4, 5 and 6 show the effect of
comparable reductions in the number of
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Reduction  Reduction Savings Reduction in Reduction Savings
in P (%) inN ($mill) A (%) inN ($mill)
1 45 0.20 1 17 0.07
5 205 5.11 5) 83 0.36
10 365 10.64 10 166 4.15
15 493 14.38 15 250 6.23
20 599 20.27 20 333 9.70

new sentenced prisoners. The estimates
in Table 3, it should be noted, are based
on the assumption that 1/A, = 0.72

years (8.6 months). This is the average
minimum period imposed on Indigenous
offenders receiving a custodial sentence
in 2008 (NSW Bureau of Crime Statistics
and Research 2009).

Reducing Pndigenous) produces substantial
benefits. A ten percent reduction, for
example, would reduce the Indigenous
sentenced prisoner population by an
estimated 365 inmates, producing an
estimated saving of more than $10 million
per annum. A ten per cent reduction

in Aqndigenous), on the other hand, would
reduce the Indigenous sentenced
prisoner population by 166 inmates,
producing estimated savings of only
about $4 million. A 20 per cent reduction
in Agndigenous) would have less effect on the
Indigenous sentenced prisoner population
(and corresponding correctional outlays)
than a 10 per cent reduction in the rate of
re-imprisonment.

DISCUSSION

The purpose of this bulletin was to
explore the benefits in terms of prison
numbers and costs of a reduction in

the rate at which prisoners return to
custody. The results of our analysis
suggest that modest reductions in the
rate at which offenders are re-imprisoned
would result in substantial savings in
prisoner numbers and correctional

outlays. Comparable reductions in the
number of new sentenced prisoners also
produce benefits but they are smaller.

A ten per cent reduction in the rate of
re-imprisonment (which would involve
reducing P from 58 per cent to 52 per
cent), for example, would reduce the
sentenced prisoner population by an
estimated 829 inmates, producing annual
savings of in excess of about $28 million
in recurrent expenditure. A 10 per cent
reduction in A, on the other hand, would
reduce the sentenced prisoner population
by 673 inmates, producing savings of
around $23 million.

The potential benefits of reducing the rate
of re-imprisonment among Indigenous
offenders are particularly noteworthy. A
ten percent reduction, for example, would
reduce the Indigenous sentenced prisoner
population by an estimated 365 inmates,
producing an estimated saving of more
than $10 million per annum. A ten per
cent reduction in the rate at which new
Indigenous sentenced prisoners arrive in
custody, by contrast, would reduce the
Indigenous sentenced prisoner population
by only 166 inmates, producing estimated
savings of only about $4 million. In fact

a 20 per cent reduction in the number

of new Indigenous sentenced prisoners
would have less effect on the Indigenous
sentenced prisoner population (and
corresponding correctional outlays)

than a 10 per cent reduction in the rate

of Indigenous re-imprisonment. This
suggests that efforts to reduce the over-

A ND

RESEARCH

representation of Indigenous offenders
in custody might be better off focused on
back-end strategies than on front-end
strategies.

Indigenous offenders are not the

only group that would benefit from
reduced rates of re-imprisonment.
Substantial benefits in terms of reduced
prison numbers and prison costs are
to be expected from a reduction in
re-imprisonment rates among any
subgroup of offenders with a high rate
of re-imprisonment. This would include
offenders with a prior drug conviction,
younger offenders and offenders
convicted of assault, robbery and/or
property offenders (Jones et al. 2006).

There are a number of other advantages
in focusing policy on the rate of re-
imprisonment. Governments generally
have far less control over the flow of
new offenders into prison than they
have over the flow of offenders back

to prison. Parliament can reduce the
number of offenders sent to prison by
removing penal sanctions from certain
offences. Once enacted, however,

penal sanctions are rarely removed,
especially from offences that usually
result in imprisonment. They can create
alternatives to prison in the hope that
the courts use prison more sparingly.
This strategy, however, has not proved
very effective in reducing the number

of offenders going to prison. The way
Governments deal with offenders while
in custody or after release, by contrast,
can have a big effect on the rate of return
to custody and, therewith, the size of the
sentenced prisoner population.

The Hawaii Opportunity Probation with
Enforcement (HOPE) program provides

a case in point. Five or six years ago, the
probation service in Hawaii was burdened
with high rates of probation violation. The
problem was believed by some to stem
from a low perceived risk of apprehension
for probation violation. To heighten

the perceived risk of apprehension,
Hawaii introduced frequent random drug
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testing® of probationers judged to be at
risk of having their probation revoked.
Positive tests and missed appointments
resulted in immediate apprehension and
imprisonment for a few days. Persistent
non-compliance led to probation
revocation. Although the program is yet
to be subjected to a randomized trial
evaluation, the initial results suggest that
absconding and positive urine tests (for
drugs) may have declined by 90 per cent
(Kleiman & Hawken 2008).

Is a 10 per cent reduction in the re-
imprisonment rate in New South Wales
achievable? Is it possible, in other words,
to reduce the overall re-imprisonment rate
from 58 per cent to 52 per cent and/or the
Indigenous re-imprisonment rate from 74
per cent to 66 per cent?

One way of achieving this objective

would be to further reduce the rate of
re-offending. The maximum achievable
reduction in re-offending, however,
depends upon the effectiveness of
existing rehabilitation programs and
services. The less effective those
programs and services are, the greater
the scope for achieving a significant
reduction in rates of re-offending. There is
no way of knowing how effective existing
correctional programs and services are
without removing them, and this would

be highly unethical. The only way to
determine whether we can reduce the rate
of re-offending by 10 per cent is to keep
introducing good (i.e. evidence-based)
programs and rigorously evaluating them.

The other way is to use prison more
sparingly on offenders released from
prison who re-offend. Snowball and
Weatherburn (2007) found that the

odds of receiving a prison sentence are
more than 7.5 times higher for offenders
who have already received a prison
sentence than for offenders who have not
previously been imprisoned. This penalty
escalation effect holds up even after
controlling for sentence-relevant factors
such as offence type, number of prior
convictions and number of concurrent
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offences. This suggests that although
courts may be reluctant to put an offender
in prison for the first time, once they

have crossed that threshold, the courts
do not appear at all reluctant to put an
offender in prison again. If the proportion
of convicted offenders receiving a second
prison sentence were only modestly
(instead of dramatically) higher than the
proportion receiving a first, the rate of
re-imprisonment would drop significantly.

As with any modeling exercise, our
conclusions are subject to a number of
assumptions. The most important of our
assumptions is that the length of time in
custody exerts no effect on the likelihood
of re-imprisonment and, conversely, that
changing the rate of re-imprisonment
exerts no effect on the length of stay in
custody. The first of these assumptions is
supported by evidence but, as we noted
earlier, previously sentenced prisoners
have somewhat shorter minimum terms
than first-sentenced prisoners. To

the extent that higher values of P are
associated with shorter minimum terms,
we will have overestimated the savings
in correctional outlays that result from
increasing P. It is worth remembering,
however, that the true value of average
sentence length (1/),) is higher than we
have assumed. To the extent that this

is true, we will at the same time have
underestimated the size of the prison
population and the savings in correctional
outlays.

There is one other assumption we should
draw attention to.” In modelling the effects
of re-imprisonment on the sentenced
prisoner population, we have assumed
that the rate at which new or previously
sentenced prisoners arrive in custody

and the length of time they spend in
custody is unaffected by the number of
prison beds available. This assumption is
consistent with well-established principles
of sentencing. Australian courts are not
supposed to have regard to the number of
people in prison when deciding whether
or not to send an offender to prison or

for how long. As it happens, there is little
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evidence that the judiciary in NSW has
responded to the growth in imprisonment
rates by using prison more sparingly.
Over the last decade the percentage of
convicted offenders and the length of stay
in prison have both increased (Lulham &
Fitzgerald 2008).
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APPENDIX

We assume that incoming prisoners have their prison terms independently, identically
distributed (1ID) according to the density f,(A), where 0<A<w is the term length.
Similarly, we assume that released prisoners returning to prison do so after a period of
time that is IID according to the density f,(A), where 0<A<w is the time to return.

We note that if the prison system has been initialised by IID prison terms then the terms
of the total prison population (as distinct from incoming prisoners) are distributed as
f,(A) - A Let:

f(A). A
0(8)= m——r 0
[ ra).ada
0

be the density of prisoners in custody as a function of term length.

We assume that the rafe at which new incoming prisoners enter is A. A fraction, P,
of outgoing prisoners are eventually re-sentenced and return after a time distributed
according to f,.

Suppose that we are at equilibrium and let the number of prisoners in custody be N*. At
equilibrium, the rate of prisoners leaving is:
o0

L.~=N*j O(A)/AdA. (2)
0

This is because there are N* Q (A) d A prisoners with terms in [A,A+dA] and their rate
of leaving is (N* O(A)dA)/A.

The rate of prisoners entering is A+PL. Note that the time taken for prisoners to return
to prison, as described by f,, has no effect on this entry rate because we are at
equilibrium.

At steady state, A+PL = L, so A-(1-P)L = 0 and L = A/(1-P). Thus by (2),

N*= L _ A (3)

[ omyman (=P [ oy a)
0 0

Note that
» [ h@yas
[ o@ymdr= e = —
0 {) fi(d).ad8 T

where f, is the average incoming term length.

Thus N = Al
us 1-r)y
. ) -A * * A
In particular, if f,(A)=/4,e "7  then =1/A and N = .
p 1 1 N 1 (1-P)
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