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A Computer Simulation Model of the District Criminal Court of NSW

PREFACE

Court systems are inherently complex and difficult to manage. Cases do not simply arrive
in a single uninterrupted stream and consume a fixed and predictable amount of court time
on their way through to disposal. At every point in the process variability intrudes. Cases
arrive at variable rates, change their status in variable ways and consume highly variable
amounts of court time. For various reasons they cannot always proceed on the date on
which they are listed and they cannot always be listed in the order in which they arrive for
disposal.

This variability greatly complicates the process of making decisions about how much
time to allocate to deal with a group of cases and how best to list them for disposal. To
make matters worse, in criminal matters the stakes involved in these decisions are
high. Inadequate listing and court time allocation decisions can leave individuals
waiting a long time, sometimes in custody, to have the charges against them determined.
Whether a defendant is guilty or innocent this is unacceptable. ‘Justice delayed’, as the
saying goes, ‘is justice denied’.

Court administrators can seek to improve the efficiency of a court system by experimenting
with different listing regimes and different ways of allocating court time or by altering the
frequency of events which delay cases, such as requests for adjournments or late changes of
plea. Experimentation, however, is a time-consuming and cumbersome way of evaluating
the impact of new policies on complex systems. An alternative strategy is to create a
computer simulation model of the process in question and explore the effect of policy
options through it rather than by experimenting with the process itself.

Despite their potential, there have been few attempts to build simulation models of the
court process. In order to explore the utility of such a model, the NSW Bureau of Crime
Statistics and Research developed a simulation model of the District Criminal Court of
New South Wales. The model allows users to examine the effect of changes to a wide range
of court process variables; including the rate at which cases arrive for disposal, the amount
of court time they consume and the rate at which they are adjourned. This report describes
the model in detail and illustrates its potential applications.

The results should be of considerable interest to court administrators both in Australia and
overseas.

Dr Don Weatherburn
Director

March 1993
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Figure 15: Number of short matters finalised
Run Number 5
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In this run, therefore, the listing quotas were changed to match the month in which the
cases listed were going to be heard. For example, the April listing quota was applied to
cases listed in March but which were to be heard in April. All other parameter values were
the same as for Run Number 5.
Figure 16: Number of trials finalised
Run Number 6
Number
70

T T 1
Apr Jul Oct Dec

— == Actual Predicted

30




A Computer Simulation Model of the District Criminal Court of NSW

Figure 17: Number of short matters finalised
Run Number 7
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The results of this run (Figures 16 and 17) show that the adjustment in the listing quota
made a marked improvement particularly for short matters finalised in 1990. There was,
however, still a difference between the predicted number of short matters finalised and the
actual number finalised. The model over-estimated the number of short matters finalised
especially in the first 12 months of the run.

Run Number 7

Detailed examination of the operation of the listing process in the model showed that
preference was being given to cases that had previously been listed. Thiswas in fact a logical
error in the program. The model was designed to give preference to cases which had been
not reached twice rather than listed twice. In addition, these not reached cases were intended
to be given preference in listing rather than by-passing the listing process and being given
priority in being heard.

These problems in the model were corrected and the model was run again. The parameters
were set with the same values used in Run Number 6.

Figures 18 and 19 show the predicted and actual numbers of trials and of short matters
finalised, respectively, during the test period for this run. It can be seen from the graphs
that the shapes of the curves for the predicted and actual values were now very similar,
particularly in the second year. The seasonality apparent in the actual data as a result of
vacation periods had been accurately modelled. In addition, the predicted numbers of trials
and short matters finalised each month were very similar to the actual numbers finalised.
This indicated that the allocation of court resources and the assignment of durations to cases
in the model accurately reflected the real world. This output was considered to be sufficiently
accurate to proceed to the examination of scenarios.
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Figure 18: Number of trials finalised
Run Number 7
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Figure 19: Number of short matters finalised
Run Number 7
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PART 5: APPLICATION OF THE MODEL

5.1 SCENARIOS - THE PROBLEM OF COURT DELAY

The model was designed to allow the user to analyse options aimed at alleviating court
delay. To illustrate the way in which the model can be used for this purpose, the output
from three scenarios concerning court delay reduction options will now be described.

5.1.1 THE BASELINE

As noted earlier, in order to be able to assess the effects of any change in the operation of the
court system it is necessary to have a baseline run in which all parameter values reflect the
actual operation of the court system at some point in time. Initially the parameter values of
the model were set up so that the model simulated the operation of the District Criminal
Court as established by the validity testing. The numbers of trial, sentence and appeal cases
waiting for hearing in the District Criminal Court at the start of 1989 were also entered.
In addition, in order to simulate the annual increase in the number of cases being registered
in the District Criminal Court, a 10 per cent per annum increase in the number of cases
arriving at the District Court for hearing was applied.® Finally, the listing quotas for short
and long matters were set to match those used in validation Run Number 7. The model
was then run for a 5 year period to provide a baseline for comparison with other scenarios.

Five output measures from the baseline run of the model were examined. They were:

= the total size of the backlog;
= the size of the backlog of trials;

= the size of the backlog of short matters (sentence cases, severity appeals and all
grounds appeals);

= the amount of court time used to hear trials relative to the amount of court time
available to hear trials;

= the amount of court time used to hear short matters relative to the amount of
court time available to hear short matters.

These measures were chosen as those which are most important when considering the
problem of court delay. In each case the output variables were examined month by month
for a 5 year period. The findings for each one will now be considered in turn.

Figure 20 shows the total backlog of cases (trials, sentence cases and appeals) per month in
the District Criminal Court for the 5 year period. As can be seen from the figure there is a
steady increase in the total number of cases in the backlog across the period.

This increase is evident for trials (see Figure 21) and for short matters (see Figure 22)
considered separately. In other words, with the level of court resources which were
available and given the assumptions about the District Criminal Court employed in the
model, it was still not possible for the courts to process those cases which were arriving for
a hearing at the same rate as they were arriving. The queue of cases awaiting a hearing
continued to increase in length.
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Figure 20: Total backlog of cases
Baseline run
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One possible cause of the increase in the backlog which can be examined using the model is
that not all available court time is being used. In particular, it is possible that the division
of court time into the categories of long matter time and short matter time results in time

Figure 21: Backlog of trials
Baseline run
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Figure 22: Backlog of short matters
Baseline run
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remaining unused in one category while there is a shortage of time in the other. Figures 23
and 24 show the difference between the number of court hours available and the number of
court hours used to hear long and short matters respectively.

Figure 23: Difference between court time available
and court time used for trials
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In these figures an excess of available court time over that required is shown as a positive
value. From Figure 23 it can be seen that, for the majority of months in the 5 year period,
there was unused long matter court time. Figure 24 shows that in most months this is also
the case for short matters. This apparently anomalous finding is due to the fact that the
listing quotas set were insufficient to fill court time left vacant by adjourned or exited cases.
These quotas were, however, those used in the final validation run. As was shown in the
results of the validation testing the number of cases finalised in the model accurately
reflects the actual number finalised.

The negative values in Figure 24 indicate that in some months short matters used more
court time than was nominally allocated to them. This indicates that short matters were
heard in time which was nominally allocated to long matters but was not used by the
model for this purpose. In other words, although it appears from Figure 23 that there is a
large amount of long matter court time unused, Figure 24 shows that this was in fact used
for hearing short matters.

In summary, therefore, with the District Criminal Court operating as it was in 1989 and
1990 and assuming a 10 per cent per annum increase in caseload, the baseline run of the
model shows that the size of the backlog is increasing. In addition, in most months there is
unused court time for both long matters and short matters because the excess of cases listed
was not sufficient to offset the combined attrition rate due to adjournments, plea changes
and other similar factors.

5.1.2 INCREASED COURT CAPACITY
Sixteen new courts

In this scenario the model is used to assess the impact on the baseline court delay of a major
capital works initiative. For this simulation, available court hours in the model were
increased to represent the addition of a 16 court complex at the start of Year 4.

Figure 24: Difference between court time available
and court time used for short matters
Baseline run
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The additional available court time was divided between long and short matters in the
same proportions as in the baseline run. The listing quotas for short and long matters were
increased by an amount proportional to the increase in the number of courts. In all other
ways the parameters used for this simulation were the same as those used in the baseline
run. In particular, as with the baseline run, it was assumed that there was a 10 per cent
increase per annum in the number of new case registrations in the District Criminal Court
for all case types. The simulation was run for the same 5 year period as the baseline run
and the same output measures were examined.

Figure 25 shows the total backlog of cases awaiting a hearing per month in the District
Criminal Court.
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Figure 25: Total backlog of cases
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As can be seen from the figure the size of the backlog increases from January of Year 1 to
December of Year 3, the period before the introduction of the court complex. From January
of Year 4, when the new courts become available, the backlog starts to decrease rapidly and
continues to decrease until the end of the run. The same pattern is evident in both the
backlog of trials (see Figure 26) and the backlog of short matters (see Figure 27).

In particular, the backlog of trials is reduced by approximately two-thirds by December of
Year 5. The backlog of short matters appears to reach a minimum by the end of Year 4 and
stays at this level until the end of the run. This means that the only short matters present in
the backlog each month are those which were registered in the previous month.

Figure 28 shows the difference between the amount of available long matter court time and
the amount of long matter time actually used. Comparing this with Figure 23, it is evident
that the amount of court time unutilised increases following the opening of the new courts.
It would appear, therefore, that with 16 new courts, there are not always enough cases
ready to go on for a hearing so a certain amount of court time goes unused.
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Figure 26: Backlog of trials
Sixteen new courts
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Figure 27: Backlog of short matters
Sixteen new courts
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This is also the case for short matters (see Figure 29). In addition, the amount of long
matter court time which is used to hear short matters (those points on Figure 29 where used
court time exceeds available court time) per month tends to be greater following the
introduction of the new court complex.
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In summary, the addition of 16 courts at the start of Year 4 results in a dramatic reduction
in the backlog of trials. In addition, the backlog of short matters is effectively eliminated by
the end of Year 4. At the same time there is an increase in the amount of unused court time.
This suggests that, once the existing backlog is removed, the addition of 16 courts provides
available court time in excess of demand.
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Eight new courts

Since it would appear from the model that 16 courts is in excess of what is required to meet
the underlying demand for court time, a second simulation was run to examine the effects
of the addition of only 8 courts. Again the new courts were introduced in January of Year 4.
To compensate for the smaller number of courts, the listing quotas were increased by an
amount equal to only one-half of that added in the previous run. In every other respect
the 8 court simulation was the same as that for 16 courts.

Figure 30 shows the total backlog of cases over the 5 year period. The backlog decreases
from the point of introduction of the new courts but at a slower rate than seen in Figure 25
where 16 courts were added.

Similarly, the backlog of trial cases decreases (see Figure 31) but at a slower rate than in the
previous simulation (see Figure 26). In fact the backlog of trials only decreases by one-third
by the end of Year 5. At the same time, the backlog of short matters reaches a minimum
only towards the end of Year 5 (see Figure 32).

This contrasts with the previous simulation where the backlog of short matters was
eliminated within one year. Although the backlog is reduced more slowly with the
opening of only 8 courts, it can be seen that this is achieved with less unutilised court time.
Figure 33 shows that there is less trial time which is not used for trials in this option than in
the 16 court option. Similarly, Figure 34 shows that there is less unutilised short matter
time, and less trial time is used to process short matters.
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Figure 30: Total backlog of cases
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Comparison of these three runs of the model makes it clear that, according to the model, the
building of new courts results in a reduction in the size of the backlog of cases as a
consequence of increasing the number of cases finalised. When 16 new courts are added
the reduction in the backlog occurs rapidly and at the expense of leaving large amounts of

Figure 31: Backlog of trials
Eight new courts
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Figure 32: Backlog of short matters
Eight new courts
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Figure 33: Difference between court time available
and court time used for trials
Eight new courts
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unused court time. When 8 courts are added the reduction in the backlog occurs more
slowly but with less court time left unused. The relative merit of these two outcomes is
obviously for the administrator to decide. The exact nature of the choice, however, has
been made clear by the use of the model.

Figure 34: Difference between court time available
and court time used for short matters
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PART 6: CONCLUSION

The preceding sections have shown that the DCC model is a useful analytical tool for
examining policy options relating to the problem of court delay. The accuracy of the
model has been demonstrated with respect to 1989 and 1990, the years for which the
parameters were estimated. The court system is, however, continually changing, so it
cannot be assumed that these parameters will remain as an accurate representation of the
system. It is obvious, therefore, that in order for the model to be a useful predictive
tool, the parameter values must be continually updated.
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NOTES
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Weatherburn, D. & Nguyen da Huong, M.T. 1992, Aspects of demand for District Criminal
Court time, NSW Bureau of Crime Statistics and Research, Sydney.

This contrasts with the practice of the Listing Director in 1989 of listing on a weekly basis as
described earlier. As will become apparent this difference is not a matter of major concern.

This is in contrast to the practice of the Listing Director in 1989 who listed only trials of two
weeks or longer as long matters, with shorter trials and other case types being treated as short
matters. This difference does not affect the accuracy of the model results.

NSW Bureau of Crime Statistics and Research 1990, Higher Courts Statistics, unpublished
data.

This is in contrast to the practice of the Listing Director in 1989 according to whom cases were
allocated to available court time on a weekly basis. This difference is not a major concern.

The user must first determine the amount of additional court time made available by the
new facilities. This includes availability of judges and ancillary staff.

The hearing duration for mentions was estimated from a sample of 924 mentions selected
from all mentions held in the short matters court in the Downing Centre in the first 6
months in 1991. Data were obtained from tapes maintained by Recording Branch of the
Sydney District Criminal Court. The tape counter values at the start and end of each
mention were used to determine the duration of each mention.

With the benefit of hindsight, this annual increase has been shown to be incorrect. In fact,
the number of cases arriving at the District Court for hearing has declined since 1991.
This does not, however, invalidate the scenario analysis.
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