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ABSTRACT 

The needs for more rational and systematic planning and 
evaluation of the Criminal Justice System (CJS) has been 

~ stressed during the last years. A great number of 
theoretical models have been developed in different countries. 
However, there is an evident lack of documentation and 
information on practical applications and real impa~. cs of 
these models and systems, at least on the policy and progre.rnme 
planning levels. 

At the Ministry of Justice in Stockholm a Quantitative 
computer-based planning model for the CJS, called SVEJUS, is 
being developed. One part of the work is based on the 
JUSSIM-rnodel as created by Dr. Blumstein at Carnegie Mellon 
University. The system is used as a tool for describing and 
evaluating 'che present state of the CJS as well as for the 
study of probable effects of proposed modifications within the 
S~TS tern and anticipated changes in the environment. It can be 
used for static (steady state) as well as dynamic analysis. 

In the paper the SVEJUS model is briefly presented and 
discussed. The structure identification, numerical modelling 
and parameter estimation are shortly commented upon. 

The second part of the paper is devoted to a presentation 
of an empirical analysis of a simulated rei'orm. The results 
of the model runs are given as numer'ical average estimates and 
in terms of sensitivity figures. 

A t the end of the pape:!' a. few general conc lusions and 
special comments on the applioabilities and problemp, of the 
model for practical policy planning are given. 

.j. 
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Introduction 

The aim of this paper is to present and discuss a few 
quantitative instruments used within the Ministry of Justice 
for aggregate planning and evaluation of the Swedish criminal 
justice system (CJS). The presentation is limited to 
applications within CJS. However, most of the models and 
special techniques presented can equally well be u"'~d for 
analyses in the rest of the judicial field. In fact many 
of them have been used also for studies of the procedures 
involved in the handling of civil cases (5). 

The paper is divided into two parts. In the first part 
the organisation of central government and criminal justice 
as well as the general planning and budgeting procedures are 
very briefly sketched. Part one ends with a description of 
a special planning system fOI the CJS called SVEJUS. 

Part two contains an empirical study of possible effects 
for the CJS from a simulated change in the number of registered 
tax offences. The analysis is carried out by means of 
numerical simulations j.n the SVEJUS model system. At the end 
of the report a few general comments on the applicability of 
the quanti tati ve i-n-s-t-rumen..ts are given. 

. '*t·01 ~\;Ct~.Ae.,S 
Organisation and administration of, Justice (1) 

A basic characteristic of the Swedish Civil Service is 
that it is organised at two separate levels - ministries 
(departement) and agencies or b08.rd.s. (~betsverk). The 
former are primarily responsible for the framing of policy, 
the latter primarily for its execution. 

'}lhe civil service in the ministries assists the ministers 
by preparing the cases and drafting the decisions. ~'li th some 
minor exceptions (chiefly concerning matters to do wi~h the 
personnel at the ministry) the civil servants have no power to 
decide any matter belonging to the field covered by the ministry. 
The power of decision is invested collectively in the government. 

rr'he ministries constitute the government offices which the 
Instrument of Government stipulates for the preparation of 
government business. There are 14 ministries. at present: 
Justice, Foreign Affairs, Defence, Health and Social Affa:cs, 
Communications: Economic Affairs, Budget, Education, Agriculture, 
Commerce, Labour, Housing and Physical Planning, Inl.u:=;try and 
Local Government. The Ministry of Justice is respon;::;~ -")le for 
the largest bulk of new legislation. 

./. 
(1) This section, and the next one, is based on (13). 
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The function of the ministries can be described under 
~ive main headings namely policy) planning, activities 
directed towards the parliament, activities which follow 
from decisions taken by parliament, reserved matters and 
admj_nistrative appeals. The first one - policy planning -
is or course the most important.' The second and third follow 
:from the role of the government as the link betltleen parliament 
and the agencies. The last two follow from the existing 
relations between government and agencies. 

In Sweden, the spadework in the preparation of bills is 
done by commissions of inquiry, legal experts in the ministries, 
and Riksdag committees. Initiatives for new legislation can 
come :from the government or a government agencyj from 
p1~oressional and trade union organisations or fro~ other 
associations. Another common procedure is that the Riksdag, 
on the basis of motions, introduced by individual members, 
makes representations for an inquiry to be wade concerning 
legislation on a certain question. It is nowadays the 
exception rather than the rule for one or more members of 
the Riksdag to present a complete legal draft for consideration. 

Commissions of inquiry. As a first step the sponsoring 
I\iinister, with the approval of the government, appoints a 
commission of inquiry. If the proposed measure has political 
implications, the commission will usually consist of politicians 
rrom different parties and representatives of important interest 
g-roups, presided over by a high-ranking judge or civil servant . 

. Junior judges will usually officiate as experts and secretaries. 
The scope of inquiry is defined by terms of reference, which 
are g'enerally worded and at the most give an outline of the 
objectives sought. Depending on the nature of the task, the 
terlllS of reference may sometimes be quite broadly formulated 
while in other cases they may be characterised by detailed 
and goal-oriented directives. Swedish legislative commissions 
are noted for carrying out extremely full and detailed 
inquiries. The results of their work are generally pre;::,ented 
in a report which usually contains an exhaustive account of 
the presept state of affairs in the field concerned (often 
k'.>ith references to legal systems in other countries), a 
general justification of the changes proposed, and detailed 
draft proposals with commentaries on each clause. 

'To a certain extent, inquiries into matters of 
legislation are carried out in the ministry principally 
concerned, with the assistance of the ministry I s o\'/n officials. 
Th2S form of inquiry has become increasingly common during 
recent years, especially with regard to legislation that is 
particularly urgent. 

. /. 
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Legislative work in the ministries and the Law Council. 
When a commission has finished its work, its recommendations 
are examined by the affected ministry's legislation department. 
The commission's report is then sent out for submissions" ie 
for comment by interested authorities and organisations. If 
the proposed legislation is of more than average importance" 
as many as a hundred bodies may be invited to render submissions, 
and some of these may run the size of small books. On the basis 
of the report and the invited comments, the matter is prepared 
by experts within the ministry. The Minister concerned and the 
government then take up a position on the question. If it is 

. decided to proceed with the matter, the ministry will prepare 
a bill. The government may refer this bill to the Law Council 
for its opinion. The Law Council scrutinises the bill from a 
legal point of view with particular reference to its 
co-ordination with other legislation and the quality of its 
formulation. After making such changes that are thought 
desirable in vieTtI of the Lav; Council's opinion, the government 
presents the proposal as ~ bill to the Riksdag. 

The par~iamentary phase of legislation. The most important 
part of the Riksdag1s legislative work is performed within 
committees which are organised according to subject areas 
mainly following the ministerial division. Their composition 
reflects the political division of strength in the Riksdag. 
Every committee has access to experts within its field. 
The committee deals with the government I s bill and with motions .. 
containing various amendments which are usually called forth 
in connection with bills of major importance. The committee's 
work results in a report which contains a declaration of . 
a tti tude tov.,rards the bill, often accompanied by reserva tiop..s 
from minority groups v.,ri thin the committee. The bj,ll and the 
~eport are subsequently dealt with at a plenary sitting of 
the Riksdag which after a debate ,votes on the bill. The 
Riksdag's decision is ~~ounced in a letter to the government. 

,Promulgation. The laws decided on by the Riksdag are 
promulgated by the government. The enactments made by the 
government are published in an official publication, 
Svensk F~rfattningssamling, SFS. 

The different agencies and boards under the Ministry of 
Justice are listed on sketch 1, below. As seen on the sketch 
all main agencies involved in the execution of criminal cases 
belong to the Ministry of Justice. From a planning point of 

,'view this situation gives outstanding possibilities for a 
systematic analySis of the total process. 

.f. 
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The main acti.vi.ties are those of the police., public 
prosecutors, law courts. legal aid offices, the penal 
administration and the distraint administration. The largest 
items of expenditure concern measures designed to prevent 
crime. 

The police administration was transferred from the local 
to the central government sector in 1965 and has been greatly 
reinforced, the n1.JJ11ber of policemen having risen from about 
11,000 in 196L~ to more than 15,000 in 1978-79. This has 
been accompanied by technical improvements. 

, 
The judiciary j.s largely a three-tiered organisation: 

criminal casas an.d civil actions are handled by what are known 
as district courts, courts of appeal and, as the final 
instance, the Supreme Court, the corresponding instances for 
administrative cases are the county administrative courts of 
appeal and the county fiscal courts of appeal.1 the administrative 
fiscal courts of appeal and the SuuI"eme Administra ti ve Court. 
Finally, certain types of cases are br'ought before special . 
courts: rent courts., the Labour Cour·t, the Nati.onal Social,·, 
Insurance Court and the Market Court. 

The possibility of obtaining legal advice and assistance 
was greatly improved from the beginning of 1973-74. In 
principle, an individual is entitled to legal aid for any 
judicial matter regardless of ,'lhether this is handled by a 
court of law or other authority or concerns advice or assj.stance 
in negotiations and the like. The individual contributes to 
the costs of legal aid according to his/her abilitY9 Legal 
aid is provided by private lawyers as well as by the 30 
Sta te-m'med law offices that he. ve been set up to date. 

The penal administratiol! covers prisons as well as open 
correctional treatment. The prisons, I'fith a staff of about 
4,200 have an average of about 3,500 inmates. Their size 
ranges from 15 to 230 places. Various occupations can be 
provided for the internees, ranging from di1'ferent kinds of 
workshops to therapeutic 't'lOrk. A large proportion of 
internees ta.ke study courses~ The time spent in prison is 
to be used so that the prisoner is in a better position after 
his release. Leave of absence is to be used to encourage 
prisoners to keep in touch with relatives and other persons 
in society. 

Open correctional treatment has a clientele of about 
16,000. The staff comprises about 820 full-time employees 
and some 12,000 voluntary, paid probation officers. Open 
.G.Qrrectiona.l treatment. is undertaken in close contact with 
other public bodies such as municipal social welfare, hospitals 
and the employment service. 

./. 
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Central economic planning and programming 

The Swedish fiscal year runs from 1 July to. 30 June. 
The budget procedure starts in the government agencies during 
the winter or spring of the preceding calender year, the 
work being done on the basis of directives issued by the 
Minister of the Budget. The agency requests have to be 
presented to the competent ministries not later than 
31 August. The Ministry of Jltstice receives budget requests 
from all agencies listed on sl<::etch 1, above. 

The next step in the budget procedure lasts until 
15 December and essentially consists of negotiations between 
the ministries responsible for the activities in question and 
the Ministry of the Budget. These activitl.es concerning the 
expenditure side of the budget are continuously supplemented 
by an analysis of the estimated revenues as well as of the 
prospects for the economy as a whole. The outcome of the process 
is the Budget Bill (budgetpropositionen), containing the 
economic policy statement (finansplanen)., the dr'aft budget 
(forsla.get till statsbudget) and a survey . of .. the national 
economy (nati~onalbuci.getenL which is presented to parliament. in 
Janu.ary. For some ex.pendi ture i terns preliminary es,tim.a:c.es .. .only . .are
gi ven in the Bttdget Bill, the final proposals being presented in 
separate bills during l!'ebruary and ?vlal'ch. Even so the Budget Bill 
fs a document of about l~, 000 pages, outlining- all the government 
proposals in great detail o I 

During the fifteen days immediately following the 
presentation of the Budget Bill, members of parliament have 
the right to int.l.;0duce their ovm proposals on matters dealt 
with in the b:ill. On the basis of a report from the 
Standing Com~ittee on Finance a general debate is then held 
in parliament., relating to the economric policy pursued by 
the government and the government1s evaluation of the prospects 
for the economy as shown in the economic survey. This general 
debate finishes '''lith a decision regarding economic and 
budgetary policy. The rest of the Budget Bill together with 
the proposals introduced by the members of parliament is 
referred to the standing committees dealing with the expenditure 
side. The committees deal with the proposals successively. 
When a group of proposals has been decided upon in the committee 
in question, a report on these proposals is presented to 
parliament as a basis for its decisions in these matters. 
These decisions" which constitute a final standpoint on the 
government proposals, are the basis for the execution of the 
budget. As the decisions are taken, parliament serves formal 
notice of them on the government, which then issues appropriation 
directions (regleringsbrev) to the government agencies . 

. / . 
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. Late in April the governn~'3nt presents a Supplementary 
Budget Bill (kompletteringspropositionen), surnming up the 
various bills presented after the Budget Bill and'containing 
a revised economic policy statement (reviderade finansplanen), 
a revised revenue estimate and a revision of the economic 
survey presented in the Bud~et Bill (reviderade nationalbudgeten). 

During the fiscal year, nevI expenditures or increases of 
limited expenditures put down in the budget may be enacted by 
supplementary budgets (tilll:iggsbudgetar). 

In conclusion it should be mentioned that since the 
fiscal year 1959-60 the Supplementary Budget Bill contains 
an appendix analysi~ the medium-term development of revenues 
and expenditures (langtidsbudget). Originally this medium-term 
picture was based on information collected in February from the 
agencies concerned and covered a three-year forecast. 
From 1965 onwards, information has "been- ·c·o.:ble·C'~oo-::in;~~g'e<~:r. 
together with the normal annual agency requests" and the fore
cast has been extended to cover a four-year period. The medium-

'term budget is, however, still presented together with the 
Supplementary Budget Bill. It should be noted that the 
medium-term budgets are essentially informative and parliament 
,is not requested to act upon them~ 

Aims elf the OJS plal'..ning system 

As indicated above much of the practical work in the 
law-making process is carried out within the Ministry of Justice. 
Moreover, the ministry is intensively involved in the overall 
pla~~ing and programming in the judicial field. 

The.se main tasks Y'equire special instruments for 
pla~~ingJ analysis and evaluation~qithin the judicial field. 
Thus the pll:rposes of the desired model system can be classified 
in the following headings: 

regular economic planning 
system description 
system simulation 
performance evaluation 

~ular economic plap..ning includes the yearly budget 
process and the medium-l.,erm budgei.. as well as planning for 
long-range capacity investments or reductions. The degree of 
flexibility certainly varies with the pla~~ing horizon. In the 
short-term budget most resources are relatively fixed and it is 
mainly a question of an effectj,ve allocation of existing resources 
on the aggregate level. The l~vel of input may only be changed 
on the margino In the medium-and long-term perspective more 
'factors are free and variations way be accepted within wider 
boundaries. 

./ . 
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The concept system description stands for a need to 
systematically describe and analyse trends in production, 
costs and output in CJS and to identify significant inter
dependencies within the process. 

s~stem simulation refers to the need of analysing possible 
effects of planned reforms and changes in the law structure 
as well as changes in procedures. The effects in society of 
new or amended legislation are of many different types. 
Generally, however, it is'often difficult to fully predict 
what they will be. Some form of models, allowing for possible 
effects of different kinds to be systemised and summari.::>ed is 
needed in the law-making process. 

Performance evaluation refers to the need of systematic 
analysis as to what actually happens after a reform or change 
in administrative practice. From a logical point of view 
this question can be seen parallel to the above mentioned one. 
It is just a change from an ex ante to ex post analysis of 
effects. However, the methodology may be another in this case 
as sorr.e data on the effects can be obtained all the time the 
reporting sys,tem has been well designed. In general ex post 
evaluations either on a full or p~lot scale may rest more 
heavily on real observations and less on theoretical models 
than is needed in ex ante simulations. 

The SVEJUS system 

In ordel'l to fulfill the purposes dj.scussed above a system 
of specia.l models and other quantitative instruments are 
being d-eveloped at the Ministry of Justice. The followl..:lg four 
are introduced here: 

CJS documentation 
forecasting model 
CJS model 
environment analysis 

It is to be stressed that these models are just a few of 
the many planning' systems which exist wi thin the judici.;l.l 
field and they are not yet in regular use but applied by way 
of experiment. In the Ministry of Justice as well as in the 
different agencies and boards a number of other models and 
systems are in effect for the regular eoonomic planning and 
programming as well as for the analysis of special questions. 

1J.1he presentation below is concentrated to the CJS model, 
while the structure of the other planning and evaluation.means 
are just very briefly outlined. This is due to the fact that 
the empirical experiment to be discussed in part tvm is based 

./ . 
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on a simulation of the CJS model. The aJS model togethe:r with 
the forecasting model are also from a methodological point of 
view the most interesting and elaborate ones in force so far. 
For a more comprehensive description of the other mddels the 
reader is referred to the reports mentioned in the text. 

Even though the different models are strongly inter
dependent from a logical point of view:! they are not fully 
integrated in practice. At present they can be seen as more 
or less j.ndependent means in the planning process. The motive 
rOI' the development of new and improved instruments is a 
str'essed need for better and more accurate means in the 
practical planning and decision-making process within the 
Ministry of Justice. We are not up to create a nice 
the:oretical structure but just a practica.l and applicable 
system of means. The different models are regularly updated 
and scrutinised to better fit the direct needs of the ministry. 

CJS documentation 

Results obtained from practical rosearch and development 
ei'forts within the judicial field - both in Sweden and 
abroad - are systematically collected and analysed" This is 
seen as a source of knowledge on possible improvements of 
the organisation and administration set up as well as a general 
bank of ideas for tl~e lawmaking process. 

So far the work in this respect has been mainly devoted 
to a comprehensive survey on recent results i.n the fields 
of police administrative research (eg effects of alternative 
patrol methods a,.'1d different crime prevention schemes) and 
research on effective prosecution and court procedures. 
Short summaries of current interest are regularly compiled 
and communicated to :i.nvolved parties (8) .. 

Forecasting model 

In order to obtaj.n a systematic analysis of regior:al 
variations in the number of reported crimes and thereby 
also of the resources required for crime control, a special 
model known as REGION DATA has been devised. Using this 
model, the relation between the number of reported crimes and 
various so-called environmental variables can be analysed. 
In addition! prediction of crimes reported to the police can 
be genera.ted at regional levels and for the nation as a 'tThole 
as a function of the expected development in the selected set 
of environmental variables. These predictions may be seen 
as a supplement to traditional trend forecasts. 

.1. 
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The underlying statistical model is of the multivariate 
linear regression type. The general structure is mainly 
based upon sociological theories on the courses of crimes. 
The model parameters have been estj.ma ted with ordinary least 
squares techniques on a combination of time series and cross 
section data. For the numerical calculations standard computer 
programmes like SPSS (10) have been used. 

At present there is a reference register containing data 
on crimes and environment factors for the period i971-77 at 
the police district level. The data base contains some 25 
environmental variables and about as many crime variables for 
the 118 police districts and seven years. For most environment 
variables exogenous forecasts for 1980 and 1985 are also 
included in the data base. 

The model j.s l:"egularly run to generate up-to-date 
forecasts of the expected number of ~('egistered crimes for 
the nation and f'or a number of regJ.ons (24 l&:n). Numerical 
forecasts for' a plC?..nning horizon of three and five years are 
given for a number of crime groups (11). 

CJS model 

In 1975 a project to create a simulation model of the 
Swedish Criminal Justice System was initiated at the pla.nning 
and budget secretariat within the Ministry of Justice. The 
work is based on ideas developed by Dr. Blumstein ~3") and others 
in America. 

A computer programme 3 called J"USSIM" which has been 
developed by Dr. Blumstein (li) has been installed at the
computer centre of' -the national police bbard for this purpose. 
The-programme includes an interactive system (1). 

The worle within the planning and budget secretariat in 
this respect has been concentrated towards the creation of a 
flow model of the Swedish Criminal System (CJS) and to the 
collection of data for that model. For the numerical 
calculations the JUSSIM programme is used. 

The leadil1..g idea of the simulation model :1s that the 
CJS can be seen as an open system with inputs in terms of 
committed crimes and outputs in the form of individuals. 
The different stages in CJS can be arranged in a chain \,;i th 
only single direction linear relations. Given these features 
the techniques of input-output analysis may be applied to the 
system. 

(K) Dr. Alfred Blumstein" Urban Systems In.sti tute, 
Carnegie ·.Mellon University. 

./ . 
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The structural flow model nf the CJS has been created in 
close collaboration with officials from different involved 
bodies. It is based on a systematic analysis of the 
procedures and regulations in the administration of criminal 
cases. To keep the model handy and operational only the 
main interdependencies have been included. A sketch of the 
resulting flow model is given in sketch 2, below4 

The model is completely static as there is no feed back 
function in terms of recidivism and no process times are 
involved. This abstraction may be accepted for a number of 
applications where we are only interested in the steady state 
solutions of the system. However, for short term planning 
and for analysis of the dynamics of the C,JS a model which takes 
special account of processing times as well as of endogenous 
variations in recidivism is needed. For this purpose two 
varian.ts of the flow model have been developed~ one based on a 
more detaj.led description of the process and one more 
aggregated model. These two versions' have not yet been fully 
tested and will not be further commented upon here· (2). 

The CJS can be divided into four SUb-systems, ie: 

police 

prosecution 

courts 

prison and probation 

Each subsystem has been divided into a number of stages 
in the model. For each stage workloads .• unit costs and 
available resources may be assigned. For one of the 
stages in the process a referenc6 flow should be given and 
for all other stages probabilities for the output 
alternatives are needed. 

./ . 
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A typical run of the model ,'lith the JUSSIM programme will 
result in information on total output costs for the CJS as 
well as for every single stage in the system. Furthermore 
data on needed resources and possible capacity overflows together 
with flows of cases are obtainedG A run can be designed to 
give information on the possible effects from changes in any 
of the system parameters. 

This gives the users a lot of flexibility to test the 
model for a number of different studies. As examples of 
questions which may by systematically analysed the following 
may be given. What are the probable effects of.; 

a change in a law or special regulation? 

changes in the administrative practice? 

variations in the number of different crimes? 

changes in exogenous variables as~ for example~ 
the number of working hours~ general salary or 
price level? 

The leading concepts of the model may be illustrated 
by means of an example. Let us look at stage number 12~ 
'arrestingtl. Every year some 25.s000-30~000 persons suspected 
for crj.mes are arrested. For these persons an application for 
a detention order may be given to the court within a specified 
time limit. Otherwise the person should be given back his 
personal liberty. Thus there should be one inflow and tvw 
outflows for the box arrest. 

from 11 E12 
preliminary ____ ~ Arrestin~ 
examina tion ;/' 

to 15 
liberation 

to 13 application 
for a detentioc 
order 

For every studied crime type (in our model 24 different types) 
a probability for outflow to box 13 and box 15 respectively rr~y 
be given. For the whole population the probabilities are 31.9 
and 68.1:pET cent. respectively. Given these percentages the 
model will calculate the flows in the next stages~ ie: 

1 06 

I?'! 
liberati0.=::J 

824 ---> 
12 ~--=! 

Arresting 0 

~------~~ 
. l~ applj.cation for 

a detention order 

~ 26~000 

.1. 
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Arresting people and keeping them ill~der arrest consumes 
a number of different resources. In the model just two 
different resources categories have been assocj.ated with the 
stage, ie police time and care in arrest. Police time is 
measured in hours and care in arrest in days. The costs 
for the second resource consists of costs for guard and caretakers 
as well as costs for the buildings and needed equipment. 
There are limits on the availability of both resources, as just 
a limited number of policemen are available and a fixed number 
of cells are at the disposal for arrested persons. All these 
figures on unit costs and available resources are fed into 
the model together with average workloads for each crime type. 
Thus the resource consumption and costs for the stage 12 is . 
calculated with the computer programme JUSSIM. 

In the same way flow workloads, available resources and 
unit costs can be given to every single stage. The programme 
sumnarises the different stages and calculates figur~s for 

. the CJS as a whole or for any arbitrary sub-division of the System. 
I 
Environment analysis 

The CJS is a very open social system. It is exposed to 
influences from a number of outside sources. It is thus 
important both to analyse the more significant relations 
between the environment at large and the CJS and to systematically 
follow up these significant exogenous trends. 

One way of relating the CJS with other sectors is through 
the forecasting model I-'[here trends in a number of demographic 
and socio-economj.c variables generate predictions in the 
numbex' of registered crimes. However., there are also a lot 
of signifj.cant dependencies v':1.ich are not ·supposed to directly 
influence the crime level but . which do concern the.functioning 
of CJS. As examples of this latter kind of factor, changes in other 
fields of the law system (eg social welfare, traffic or tax 
regulations) and changes in the labour market (eg number of 
working salaries etc) may be mentioned. 

For this purpose general trends and planned alterations 
within a number of fields are systematically followed up and 
analysed. This is in part done using a computerised information 
retrieval system called IMDOC. 

./ . 
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Estimation and validation of the CJS model 

As is evident from the presentation above a huge lot of 
numerical data have to be f&d into the model. The dj.mension 
of the current version is: 

24 crime types 
37 stages 
17 resource categories 
24 workloads; 

A number of different sources have been used to obtain 
the needed data. Flow figures are to some extent published 
in traditional statistical publications by the central 
sta tistical Office. EOVlever" accurate figures are lacki.q.g 
for quite a number of stages. 

These supplementary statistics had to be obtained from 
special studies of some central administrative registers in 
the judicial field. The technique ap,lied is that.a special 
register containing basic information v;7hioh is taken directly 
from the administra ti ve register's concerned., is drawn up on 
a temporary basis. r:(lhis temporary register is the::1 further 
analysed using general data processing programmes suc~ as 
SPSS and OSIRIS. In this way data for most of the remaining 
stages have been collected. 

Branching ratios for all crime types have been estimated 
as averages for the period 197~·-76. The reference flow is 
the number of registered crimes during 191'7. A special 
analysis of possible trends in branching ratios is under way. 
However, in general the flow figures are quite accurate and 
mainly based on direct measurements as :i..ndicated above. 
Ex post sirr;";'.ll=:. l;;ions also show Isb::: t the flows are comparatively 
consistent throughout the system •. 

Some minor problems are int~oduced by changes in the 
uni t of measurement beti'leen different stages. Another so·u.ree 
of discrepancy is due to the fact that most statistics are of 
the cross-section type while longitudinal data are actually 
needed. The flows have been corrected for this obvious error 
as far as possible. 

Available resources are obtained from administrative 
registers and dj.rectly by compiling information from the 
respecti ve agency I s budget proposal. Unit costs have be.e.n 
obtained by combining information on available resources and 
statistics from the central state accounting system, SYSTEM-So 
Two types of cost figures have been derived, ie . total unit 
costs and marginal unit costs. The difference between the two 
concepts is due to the treatment of purely fixed costs. The 
quali ty in the cost estimates is varyj.ng from resource to 

. resource. CUrrent costs refer to the fiscal year 1977-78 • 

. / . 
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In general the weakest link in the statistical source 
material is the workloads. To some small extent accurate 
average workloads for different crime types are published. 
This is, for example, the case for duration of imprisonment 
or detention. However" most workloads have been based on 
rough estimates and in some instances even on'pure guesses. 
S08cial projects are lmder way at the police administration, 
at the prosecutor general and at the court administration 
within this field. At present it must be confessed that many 
of the individual workload figures may be wrong within broad 
margins. On the other hand, at the aggregate level, that is 
for all crime types taken together, the estimates are quite 
acceptable. This is found from ex post simulations of the 
entire system. 

To summarise, statistical data for the model have been 
compiled from a number of different sources. In some instances 

" special surveys and analyses ha~le been carried out. The model 
is completely deterministic and only arithmetic av~rages are 
gi ven for unit costs and workloads. The quality of 'I data vary 
to a great extent.. However, on the aggregate level the model 
behaves quite ,well. The weakest part should be some individual 
workload estimates. 

Design of the simulation stud;y 

There has been a rising concern about economic 
crimin~lity during the last years, in Sweden as well as in 
other countries. More resources have been allocated for 
control of tax payments and tax return forms for example. 

Suspected offences against the tax laws 
discovered by the tax audit administration. 
does not belong to the CJS, as it is defined 
Thus an increase in the number- of registe"red 
be considered as an exogenous disturbance to 
jon technical terms. 

are primarily 
This organisation 
in Sweden. 
tax offences may 
the CJS, speaking 

In this study the expected effects for CJS in terms of 
costs, manpower and other resources from an anticipated increase 
in the "number of registered tax offences by 50 per cent 
are simulated. Before the numerical simulation run all 
figures concerning tax offences (which is a separate crime 
group) have been scrutinised. A few of the figures have 
been updated. 

./ .. 
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The sj.mulation is very easily carried through, from an 
ordinary computer terminal~ once the correct data base has 
been defined .. and the actual modifications specified in figures. 
In this case the only modification to be done is an increase 
in the reference flow of tax offences by 50 per cent. All other 
figures are supposed to be kept fixed. The JUSSIM programme 
then creates a new test case 'VJith the desired modification. 
The expected consequences in terms of costs and manpower of 
the change are calculated and presented for the whole CJS as 
well as for every defined sUb.,-division. 

Suppose that the real number of tax offences is high and 
just a part of them are discovered due to the fact that only 
a random s?-mple of all tax documents are carefully scrutinised. 
Then this experiment may be interpreted as an analysis of the 
question, what will be the effects for the CJS if' the 
resources for tax audit controls are increased by 50 per cent? 
By the way the study is deSigned some special assumptions are 
implied on the process. The most restrictive one should be 

. that of linear product jon functions 8...l1d horcogenei ty, wi thin 
each crime category. 

It is also implied that the cost functions are linear 
and that resources may be fully transf'erable betwee!"! 6ifferent 
crime types. In this special case the assumptions may be 
justifj,ed and found not too unrealistic on a national level. 

Main results 

The simulation indica.tes that the effects for the CJS 
are rather mocerate, generally speaking. Costs will increase 
by some 0 .. 4 per cent for the whole system" The most significant 
increases in relative terms appea;:.-> for the prosecution and 
court subsystems as seen in enG ~~ble below. 

I SUbs;y:stem --i Re 1 ati"v:e-- char1£8 I 

Police + 0.2% 

Prosecution + 1.5% 

Courts + 1.4% 

Prison and + 0.2% probation 

Total CJS + 0.4% 

. /. 
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No single resource category is increased by more than 
1.7 per cent in costs. In total soma 52 extra persons are 
needed. The distribution of manpm'Jer requirements is shown 
in the following table. 

Subsy,stem Change in manpower 

Police 11.5 

Prosecution 17.5 

Courts 1.5 

Prison and 21.5 probation 

Total CJS + 52 

The rather slight increases in resource re4uirements are 
explained by the fact that tax offences amm.mt to a most 
marginal share of all registered crimes 3 just some 0.36 per cent. 
In the base case the processing costs for tax offences 3 as 
main offence 3 amount to 0.83 per cent of total costs in CJS. 
In the test case tax offences have risen to 1.24 per cent of 
the total processing costs. 

A condensed print-out from the simulation is included 
as an ap pendix. Crime group 1 stands for tax offences while 
all other crime types are put together to crime group 2 in 
the listir..g. 

Sensitivity tests of tbe results 

The results presented above may be seen as some sort of 
most probable or mean effects. As the model is deterministic 
no information as for the statistical precision of the results 
is obtained. 

The quality of the basic data is most varying as discussed 
above. The most questionable figures apply to some cost and 
workload estimates. To analyse the effect of eventual 
erroneous data a number of sensitivity tests have been carried 
out. Two of these are presented here. 

In a special run all unprecise estimated figures for tax 
offences have been changed to the highest realistic levels. 
An increase by 50 per cent for the workload figures and 
25 per cent for cost figures. The·results from this run may 
be interpreted as maximum estimates. In another run all 
questionable figures have been changed with the same magnitudes 
in just the opposite direction. These results may be seen as 
minimum estimates. 

./. 
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The two complementary runs give very strong support to the 
main results presented above. That is the effect s of an i.ncrease 
in tax offences are generally marginal. The most significant 
extra resource requirements, in relative terms, are supposed 
to take place in the prosecution and court s~bsystems. In the 
two diagrams below some results from the high and low estimates 
are put together \'lith the results from the so-called probable 
estimates. In one way (~() the diagrams may be interpreted as 
confidence intervals for the results. Looking at the figures in 
this way it is evident that the results are· accurate and show 
very low coefficients of variatj.on. This is certainl:r only true 
if the general structure of the model is correct. -----_._-.... ----- .... _. __ ... _.-._' --- ._- _._. _ .. 

PER c ENTJi INCRE..4.SE Dr COSTS ...... -.. ---

.. ' 0 .. 5 

POLICE 
-'----:;;-- - -_. -- -.-

' .. .... .' _. -.... ~ ... -

HIGH ESTIKATE-:·--···---·----·-· 

PROSECUTOR COURTS PRISON 
- - .----.. ---- .. -.... -.. -.. - - - PROBATION 

. . . 
......... - ." - .. -.- _ .. - - -- - . 

CJS 
Total 

(K) However, not in the strictly statistical meaning of the 
concept. 

- ---~ , 
I 

.1 
. ! 

I 
-/ 

I 

I 
I 
I 
I 
i 

I 

I 

I 



.' 

----.. ----

20 . CS-IJ Coll (7B) ~6 

. PERSONS!-
..... _ .. - ''OVTRA MANPmTER "ho";;,I'IUIR"""rv,nnS £U\. J..J .. ~\,..;JVJ. _ J!J ... f....u,~ 

-~--.~-1' 
---'10 .. .. .. - •• -------•• - ... - ... :.'"'r"" .... - -----.... --.. -'"';0--".--"'" 

. JUGH ES~D:AT3 

-- . 
-. .--50 

-----....... -------~ .. _._- .. '-----_.-----_. 

. . LOW ES~IY..iT3 ------ ... _-------------.. _----- -_ ... _---- ~--.-.. -

'--30 -.--_._----

• , ____ •. _____ ~;:';;"-';'.;.;J,'" 

, : .. 

r-
------- ... 

- .... - ~. "' 'iAj'....-t~":.."... ~." 

~-~;~ - ~- L' 

__________ ... ,~~~~~).~--__ ~~~~~~~~ .. ---4~~.~~.~.~~~------~~~~~~~----~~~~~~~~~ , ,r 
POLICE PROSECUTOR COURTS PRISo:rr 

i--
----;--" - -'---'--'PROBATlmr 

.. . -.- ---- -_._. 

CJS 
Total 

...:..:..-'------_._------------
'~ :.:: 

.. 
.. • ..... ...;,.. -=--_.;'.:.,' ,.;..:.... ---;...--------------=-----=:.--------'------.... .. ...~ .. 

.. - ..... ~..... .. 
t.;;:-:~~~=·7·-··-::::~.:.;.t~~~ : ... -:-::-::...~-.;.--;.:., .. -.~:.-: -' .. : .. -. 
; ~ .... .-.:....-~---~...:..-:...:..-= . ...:.. . ..:.-.:...-..:.:------ ------

;-~. -.-.... -~- -... -_._.-- .. -.... _.-..... - ... -

'. 

. _ .. -... _ ... _ .. . . . 

-. 
-...:....-...:..-----------. 

.;......:..._-_._-------------.. _---.-.-.. .. . 
~--.- .... --,. . 

. . .... ", .. - .. _-.-._. __ ... .-_,.-.... .. . . 
! 
-.--------~~--------- .'----~-----------

...... __ .. _---_. --,..-.--~ .. ----..... -- .. ------- -----.. -.- .. ~- ..... -.----
• r '" 

. . .. . -------_ ... _-_ .. __ .------------_ .. _-

._._----------;(-."'-- ......... -. 



OJ-IJ ColI (78) 6 - 21 -

Conclusions 

This is but one example of tho use of SVEJUS for aggregate 
planning in CJS. It should not be Geen as fully representative 
for the type of problems which are most frequently analysed. 
Up till now S'VEJUS has mainly belen 'lwed as a praotical tool 
to analyse possible effects of proposed changes in the law 
structure or in the administrative practice. However, as 
illustrated above j it may equally woll be used as an instrument 
to foresee and analyse possible effects for CJS from changes 
in the environment. 

, 
The SVEJUS system has shown helpful at an early stage of 

the law-making process to single out solutions which are 
realistic from a purely economic point of view. Also it has 
been of good help at the implementa.tion stage when the' creation 
of an administra.tive set-up is discussed. 

We have found it crucial to obtain a good balance between 
a detailed description of CJS and its environment on the one 
hand and practicable and workable models on the other. For 
plannj.ng and simulation on an aggre,~;a ted level it is not too 
important with a very detailed model and completely s..ccu!'ate 
figures in all detail. Generally speaking the results are not 
so very sensitive to errors in individual figures that may 
be expected. On the other hand for a good and close co-operation 
with the concel~ned agencies, v7hich \'Ie find most crucial, it is 
very important to obtain realistic and easily j,nterpreted results. 

In order to achieve an applicable system.J we have 
developed a basic model structure. For a special problem 
this may have to be supplemented or' improved at some stages. 
However, by starting with the basic structure the special 
problem may be ane.lysed r::n.wh :-:10:'8 quickly than if one has 
to start fr.::-m the very beginning .e8.'):l time. 

The model system is designed for aggregate planning and 
evalua tion. It should not directl;~r be used for analysis CD 
a very detailed level, eg for a sinsle police district. The 
underlying assumptions on linearity may very well be violated 
in that case. The CJS model as it 1s presented here is purely 
static. It may be used for comparative statistics but does 
not give any information on the question of possible paths 
between two points of equilibrium. For dynamic analysio a 
special version of the CJS model" allo'iling for feedbacks and 
time consumption in the process is at present being developed • 

. 1. 
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Even though law structures and organisation of justice 
varies from one country to another it is high~y possible to 
tr'ansf'er planning instruments and general ideas and implement 
them in a new context. The Ministry of Justice has a 
fr'uitful co-operation in this respect with 'agencies and other 
organisations in Norway, Finland and Germany as well as in 
the USA and Canada. 

In the Council of Europe's member countries, soma formal. 
models are almost certainly used for planning and evaluation 
v1i thin the judicial field. fvlany of them are probably also 
computer-based. In vi e '\IT of this fact 3 it :nay be advisable 
to let the Committee on the Data Proces::::ing of Legal Data 
in Europe act as a forum for the exchange of information on 
the models referred to here.,. information such as where the 
models are available and what experiences have been obtained 
through using them. 

.1. 
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APPENDIX 

Condensed orint-out from the principal run 

Crime group 1 stands for tax offences 

Crime group 2 contains all other categories. 

c 

.1. 
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FdRHANDLING 38 .. 1 3803 .2 06 (") 

CRIME GROUP 1 .5 .7 .2 50,,0 
0 
J-I 

C R PIE GROUP 2 37.7 3707 GO eO J-I 

..--.. 
FLO~S 

-.:] 
(X) 

........ 

UTREDNING 55226/, .0 552696eS 432.5 .1 0\ 

c R Ir~ E GROUP 1 8()S.1 , 
1297~6 432~5 50,,0 

CHH1E GROUP 2 551398.9 551398.9 - ... 1 .0 
I FORHANDLING 103193.1~ 103374.6 181 ,,2 ,,2 

• 1 CRIME GROUP 1 362.5 543.8 181 ,,3 50.0 
CRIME GROUP 2 102830.9 10283~~9 aD ~O 

SUMMARV OF RESULTS FOR DOt~STOl (toV./l.:h) I\) 
-.:] 

; 
! 

SA SE TEST CHANGE 0/0 CHANGE 

; l COSTS IN THOUSANDS 

II ADMINISTR 5322.8 5413.4 90.6 1.7 
l • CRIME GROUP 1 181 .. 3 271 ,,9 90.6 50.0 
! I C R Ir1E GROUP 2 5141.5 5141.5 .0 .0 

j I DOMARE 9257 0 1 9365 .. 8 108u8 1.2 
CRIME GROUP 1 217.5 326 .. 3 108.8 50.0 

j j CRIME GROUP 2 9039.6 9039.6 .0 .0 

1 1 
,FORSVAR 13036 .. 1 13226 .. 4 190.3 1.5 

I I CRIME GROUP i 38086 57 i .0 190.3 50.0 I 

I CRIME GROUP 2 12655.4 1265504 .0 .0 ' I' ~ 

I N~MND 670.9 674.9' 4.0 .6 ' 
1 I • CRIME GROUP 1 8,,0 12.0 ~.o 50.0 
1 '-... C R lt~ E GROUP 2 662.9 662.9 .0 .0 .1 
i ,I 
, -, TOlAl 28286.8 28680~5 393.7 1 .4, 
I 
1 ., . ~ .. ' , 

'a 



--~---~ ----~~~---

.'i 
: ; . . 

~ 

HORKLOAOS . · . 
;'1 

.. ,53228.0 , , A, 0 MIN 1 S. T R, . TIM 54134.3 .. 906.3 1.7 - , 
1 1812 .. 5 2718.8 - ; CIHME GROUP 906.3 50.0 

· \ CRlME GROUP 2 51/f'5~4 51415.4 .0 .Q 
· I 
j i OOMARE TIM 30857.0 31219 .. 5 362.5 . 1.2 i I 

CRIME. GROUP 'I 725.0 1087.5 362.5 50.0 I 

1 CRIME GROUP 2 30132.0 30132eO .0 ,,0 
I FORSVAR THl 62076 .. 5 62982.8 906.3 1 • 5 I 

1 I CRIME GROUP 1 1812.5 2118.B 906 .. 3 50400 
CRIME GROUP 2 6026389 60263.9 .. 0 .0 

, I 

N:t\~'ND 11M 30 ',9 it .. 5 30675.7 ·18 1 ~ 3 .6 · . I • 
· I 
· I CRIME. GROUP 1 362.5 543.8 '81 .3 50.0 I 

: I CRlt1E GROUP 2 30132.0 30132.0 eO .. 0 ' I 
· I 
: I RESOURCE REQUIREMENTS ; I 
• I 

~ 

- 'I ADMINISTR 33.3 33.8 .6 1.7 
1 I CRIME GROUP 1 1.1 1 07 .6 50 .. 0 

I 
CRIME GROUP 2 32.1 .32 ~ 1 .. 0 .. 0 f\) 

OOMARE 19 .. 3 19.5 .. 2 102 OJ 

C R 11'11: GROUP , .. 5 .7 .2 50,,'0 ~l~ 

i I CRItH GROUP 2 18_8 18.8 .0 .. 0 
1: FdRSVAR 38.8 39,,1. c6 1.5 
i , C R 111 E GROUP 1 1 01 1 Q 7 @6 50110 
i CR1M£ GROUP 2 37.7 37 .. 7 .. 0 eO 

; t N~MND 61 .0 61 II 4 .. 4 .6 
: I CRIME GROUP 1 .7 1 • 1 .4 5000 0 

; 1 CRIME G R Q,I.!P-_ 2. ~003 60 .. 3 .0 .0 y 
I 

H 

FLOWS-
y 

0 

103193.4 10337406 181.2 .2 
0 

! ADMINlSTR I-' , 
I-' i CRIME GROUP 1 362.5 5/~3G>8 181,,3 50.0 

1 I C RH1E GROUP 2 102830.9 10283009 .0 .0 ,-..,. 
--.:) 

11 OOMARE 103193 0 4 10337'/..,6 181.2 . c 2 OJ 

: I 362.5 181.3 50~O 
'-" en 11"£ GROUP 1 543.8 . CRIME GROUP 2 102830.9 102830.9 .. 0 .0 0\ 

l~ "-; . fORSVAR 103193.4 103314.6 181.2 .2 
i CR H1E GROUP 1 362.5 543.8 181.3 50.0 ~ ; 

i J CRIME GROUP 2 102830.9 102830.9 .0 .0 
~ . . ~ 

1 
~j 

l 



r --- - ---- -- ~- -- ------------~--------.-------

J N~ MNf> 103193.4 103374.6 181 .. 2 • , , • .. 2 . ,(fIIME GROUP 1 36;;',,5 543,,8 181 a 3 50.0. 
CRHIE GROUP'· 2 10283()e9· 102830 .. 9 .0 ,,0 ,'; 

i ; 

• 
1 

('PrI~O~ I 1("fj laCl>4 -h ~h) ! :~ SUMMARY O~ . RESULTS FOR KRIMINALVARO . , 0 
I 

~ ! I 
H : ; BASE TEST CHANGE 010 CHANGE Co., 

; J .~ 0 
i \ • COSTS IN THOUSANDS 0 ! I f-' 

! 
, 

f-' , 
I FRIHETSBER 98716~7 98826.5 109.8 . , I ) ,-... 

! ! CRIME GROUP 1 219 c ? 329.5 109.8 50.0 -.;j 
i OJ 

CRIME GROllP 2 98497.0 9R497.0 00 .. 0 -.....; 

ANSTAlTSVf\RD 1631025 .. 2 1633787 D 7 2762 .. 5 .,2 0\ 
CRlrH GROUP 1 5525.5 828803 2762,,8 50~O . CRIME GROUP 2 1625499.7 1625499.4 -.3 ..,0 

331,37.3 33437.3 eO .0 I FRlvaRD 
·1 CRIME GROUP 2 3·3437.3 33437.3. .0 .0 
J TOTAL 1763179,1 1766051.4 2872.,3 ~2 J 

j 
WORKLOADS , 

i 
1 F'RlIiETSBER DAG 219370.4 219614 .. 4 24ttD1 , 1 I f\) , 

CRIME GROUP 1 48802 732.3 24 1t .. 1 50.0 \0 \ 
I C R HIE Gr~OUp 2 218882~2 218882(11 .,0 qQ · , 

I 1 ANSTALTSVARD MRN 14072503 140972.8 247.1 .. ,,2 

1 1 CRIME GROUP 1 494.9 742.4 247.5 50.0 
CRIME GROUP 2 1(~O230.4 140230.4 00 .0 ... ; i MRN 83593,,2 83593.2 .0 .. 0 ( fRIVRRO 

1 CRIME GROUP" 2 83593.2. 8359302 ,,0 .. 0 

I' I • RESOURCE WeOUIREMENTS , 
1 

I 
I . 

FRll!EiSBER 601.0 601.7· .7 • 1 
cn HIE GROUP 1 1 .3 2,,'0 .. 7 . 50,,0 I 

• C P. Hl E GHOUP 2 599., 599 .. 7 .0 .0 
ANSTALTSVARD 11727.1 117l,7.7 20.6 .2 

CRH1E GROUP 1 1.1 /)2 61.9 20.6 50.0 
CRIME GROUP 2 11685.9 11685.9 .. 0 80 

• fRIVnRD 6966.1 6966.1 .0 .0 .. :s 
"-. 

, 
, 
! ., 
\ .H • 



-,------". ------- --------- ----------

r • . , I , . " . . 
C.R 1M E GROUP 2 696ue1 6966.1 .0 eO 

fLOWS 

fRJHETSBER 7240'.5 7247.1 6,,6 • 1 
: CRlt~E GROUP 1 13,,2 19 .. 9 6.6 50.0 ! 

.i CRlME GROUP 2 7?27o?' 7227.2 aO ,,0 
ANSTAlisvnnD 1 71,(,/1 .0 1745605 '~9 '" 5 i>~ 

CRIME GROUP 1 99.0 14805 49.5 50.0 
CR1ME GrlOUP 2 173013.0 17308ftO .0 .. 0 

FI1IVnRD 10112.3 , 10325.0 1207 " 1 
CRHiE GROUP 1. 2504 . 38.0 12117 50,,0 
CRIME ~ROLlP 2 1028 (,.9 10280.9 00 eO 

sum1ARV OF RESULTS FOR Rlil1SV;eiSENDE ( G] ~ ). 
BASE TEST CHANGE 010 CHANGE 

I COSTS IN illOUSI\NDS I 

I , 
I POLlS 222174 .. 2 22'.041.2 1867,,0 .. 8 \..N 
l 0 
I CRIME GnOur 1 373/ •• 0 560100 1867.0 5000 
I CRIME GROUP 2 218440.2 218440.2 .0 .. 0 
j JlKLAGARE 309736.7 314350.3 l,61306 , 1" 5 I CRIME GROUP 1 9227.2 138 /+0.9 4613.6 50.0 

t 
CR1ME GROUP 2 300509./t 300509 .. 4 .0 .0 

DOMSTOL 28286.8 28680.5 393 .. 7 1.4 
I CRIME GROUP , 787.4 1181 .. , 393.7 50~0 

1 
CRIME GROUP ... 27/.99.5 27499 .. 5 00 .0 Co 

K R 1 r1 1 N A L V ft R D 1763179.1 1766051 .. 1, 287203 ,,2 0 
~ 

1 
CRHH. GROUP , 5745.2 R617,,8 2872~6 50.0 I 

H 
f 1 C R I M.E GROU P 2 1757433 .. 9 175743306 -.3 .0 ~ 

i tlVRIGA JHG 35158,,4 351.91~8 :33.4 • 1 0 
C R Hi £ GROUP 1 6609 10003 33,,4 5000 0 

I-' 1 C R H1E GROUP 2 35091,,5 35091,,5 .0 eO I-' 
! • 

"- TOTAL 2358535.2 2368315.1 9180.0 ,4 ,......., , 
-.:] t 
OJ 

fLOWS ~ 

0\ 

'\ POLIS 844360.0 845876/19 1516.9 .2 
: I 

I~ ~ .> 



i 
i 
I 

1 
1 
J 
I 

.i 
\ 
I 
1 
, 
, 
I 

I 
I 

~ j 

i 

~ 
I 

.1 
{ 

• I • 1 • • fit 

C RH'E GROUP 
C R H1 E GROUP 

IlKLAGARE 
CRIME GROUP 
C RIM E GROUP 

DOMS10l 
CRIME GROUP 
C R HIE GROUP 

KRHllNALVHRD 
CR H1E GROUP 
CR1ME GflOUP 

. " .~ 

.. 

1 3034 .. 0 
2 8'~1326·.O 

552264.0 
1 865 .. 1 

'2 551398.9 
103193.4 

1 36205 
2 102830.9 

17407 .. 0 
, , 99 0 0 

2 1730800 

• • • II. 

". 

0 
<:"f 
I 

H 
'-J 

;. 

0 
0 
I--' 
I--' 

~ 

~ 
0) 
~ 

0\ 

455100 151700 50 .. 0 
841325 .. 9 - 0 , 00 
552696 .. 5 432.5 o 1 

1297.6 432 .. 5 50.0 
551398.9 - e 1 ,,0 
103374.6 18 i 02 ,,2 

5/.3.8 181 e 3 50,,0 
102830.9 .. 0 ,,0 ~-J 

17456.5 49a5 .. 3 ' I--' 

148,,5 49 .. 5 50 .. 0 
17308 .. 0 .. 0 .. 0 

" . 








