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Abstract: This paper describes a jurimetrical research project which attempts to extend the 
capabilities of legal computer advice systems. Current legal computer advice systems can be seen as 
automated checklists to prepare legal documents and/or legal advice. Statistical techniques have been 
used in this research project to implement predictive capabilifies into such systems. The texts of 
verdicts made by Dutch judges on custody disputes were collected for a thorough analysis. The 
analysis provided a large number of factors which may have been of importance in the legal 
decision-making process. After coding these factors for each of the collected cases the constructed 
data matrices were used for statistical calculations.  

Introduction 

While more and more legal expert systems, knowledge-based systems, decision support systems and 
computer advice systems are being developed, most of these systems can be seen as automated 

checklists to prepare legal documents and/or legal advice1. A problem in the development of such 
systems, which will be referred to as legal computer advice systems in this paper, arises when it 
becomes clear that the advice, or part of the advice, is based on a combination of facts or factors. In 

this research project a jurimetric approach2 has been chosen determine whether there is a significant 
relationship between the presence, or absence, of certain factors and the decision in a case on a 
specific legal subject. An attempt is made in this project to determine the extent to which the 
presence, or absence, of certain factors is of influence in the decision reached by the judge or panel 
of judges. An overview of the law relating to custody in the Netherlands is given in this paper, as the 
legal subject of custody disputes between parents has been chosen. 

The steps taken in the research project are described; the retrieval of a sufficient number of published 
court cases on custody disputes; the analysis of the texts of the collected court cases; the formulation 
of a list of factors which may have been of importance for the court decision and the procedure for 
coding these factors. The result of the above research steps is a data matrix with the court cases on 
the rows and the factors in the columns. This data matrix has been used as input for the statistical 
calculations. The results of the statistical calculations are presented in the form of a prediction 
model. The paper concludes with some preliminary for implementing the prediction model into legal 
computer advice systems.  

2. Choosing the legal subject 

For the statistical analysis it was necessary to collect as many cases as possible on the chosen legal 
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subject. lt was decided that twenty cases would be the minimum. For practical reasons it was also 
decided to use only verdicts that had been published in the Nederlandse Jurisprudentie. This is a 
collection of publications which are, for one reason or another, of interest to a large public This may 
be because the facts are very remarkable, or because the legal construction of a particular case is 
markedly divergent or there is a sign of alteration in the administration of justice. 

Verdicts which have been published are usually those of cases which have been referred to the 
highest court (de 'Hoge Raad'). Verdicts of lower courts are rarely published and, therefore not easily 
obtainable. An advantage of using the published verdicts of the highest court is that they are also 

available in a computerised format, which facilitates searching cases on a specific subject3. The first 
step in this research project was to find a legal subject on which at least 20 verdicts were available. 
To achieve this purpose, use was made of the CD-ROM Databank on case law, published by Kluwer 
Datalex. In this databank Dutch case law from 1965 onwards has been stored in a computerised 
format. Several possible legal subjects had to be rejected owing to the fact that not enough verdicts 
had been published on these subjects since 1965.  

A first exploratory investigation showed that at least 20 verdicts would be available in the Databank 
on the subject of custody disputes between parents. Before the search routine itself could be put into 
operation it was necessary to define the specific legal subject of research. A decision had to be made 
concerning each verdict as to whether it belonged to the group of verdicts we were searching for or 
not. If it did not the verdict had to be rejected.  

2.1 Custody and passive guardianship 

In order to understand the technical issues involved, it is necessary to consider an outline of t law on 

custody in the Netherlands4. According to Dutch 1aw5, all minors, in other words everyone under 
the age of eighteen, must be subject to authority. During a marriage, both parents are jointly 
responsible for their under-age children; together they hold the paren authority. After a divorce, it is 
usual for one of the parents to be granted this authority (' de voogdij'). This is the parent who gains 
custody. It is possible, under certain conditions, for both parents to retain parental authority after a 
divorce. If the parents are not married, however, it is usual for only one of them to have custody. The 
parent who is not granted custody is usually called upon to act as a passive guardian ('toeziend 
voogd'). 

A parent may automatically gain custody without the intervention of a judge. This occurs when the 
parental authority is terminated by the death of one of the parents - the remaining parent is 
automatically granted custody - or if an unmarried mother of age gives birth. The biological father 
does not necessarily gain parental rights, even if he recognises the child. If wishes to have these 
rights, he must submit a request to a specific magistrate ('kantonrechter').  

The parent who has been granted custody of the child is responsible for bringing up and caring for 
the minor. He/she is the legal representative of the child and may have to manage the assets of the 
minor. The parent in the role of passive guardian will keep an eye on the financial management as 
well as on the child's upbringing in general.  

2.2 Custody disputes 

The procedures for dealing with custody conflicts between parents may be divided into two groups: 

� procedures to determine custody  
� procedures resulting from a request to alter the custody order.  

In the first case, the procedures are concerned with determining the custody over legitimate children 
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after a divorce, followed by an appeal and possibly then by an appeal to the highest court. In the 
latter case, however, a custody order has been given in the past or there is mention of custody by 
right (by the mother). These procedures are initiated by a petition from one of the parents for an 
alteration of the custody order. This can lead to an appeal by one of the parties which may result in 
an appeal to the highest court. 

What is involved in both these procedures is a struggle by the parents for the custody of their 
children. The term 'children' is used here in a general sense to cover not only legitimate children 
either born in wedlock or otherwise legitimated but also illegitimate children. In most cases, the 
biological father has recognised the child. 'Social' parents (such as foster parents or other members of 
the family) are not included under the term 'parent' as used here.  

3. Tracing all relevant custody cases 

An attempt was made to incorporate in the research all cases which have been published on custody 
conflicts between parents from 1965 onwards. The search routine in the Databank was executed with 
the search term 'voogd*' ('guardian*'); the truncation means that also all verdicts in which the word 
appeared as part of a compound word were indicated. This resulted in a total of 876 verdicts. By 
reading the abstract, it was possible to reject those publications which were not on the chosen legal 
subject. In cases of doubt, the whole text was read through in order to determine whether the case 
was relevant. 

Of the 876 cases which were found in the first instance, the majority were rejected for the following 
reasons:  

� the conflict was not between the parents but between the foster parents and the parents or one 
of the parents;  

� although custody was at issue, the procedure was concerned with other matters such as 
competence, the validity of the claim or the law of evidence;  

� it was concerned with alimony; custody was only mentioned in passing;  
� it was concerned with the right of access; custody was only mentioned in passing.  

This left a total number of 35 verdicts which were suitable for statistical analysis. Of these 25 
verdicts of the highest court and 10 were published verdicts of lower courts. 

4. The determination and formulation of the legal item 

The term 'legal item' is used to indicate the specific subject upon which the judge makes a decision. 
The texts of the verdicts which were retrieved concerning custody disputes can be analysed from 
various perspectives. One possibility is to establish who - the father or the mother - is granted 
custody at the end of the proceedings. Another possibility is to establish whether the status quo with 
respect to the place of residence of the child is altered by the decision. These two items have been 
chosen for the purpose of this research project, although other items could also have been possible, 
for instance whether the highest court had followed the decision of the lower court in this case in 
reaching a verdict. 

For the sake of the statistical analyses it must always be possible to state unequivocally how the 
judge or panel of judges has decided on the legal item, either positively or negatively. The legal item 
therefore had to be formulated clearly and completely.  

The first legal item chosen concerned the position of the father in custody disputes:  

To what extent in a final hearing was the father able to quash a custody order in which the mother 
had been granted custody or in which the mother's custody was affirmed, or to what extent was he, 
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the father, able to prevent the overturning of an order in a final hearing in which he had been granted 
custody or in which his custody had been affirmed.  

The second legal item chosen concerned the change of place of residence of the child:  

Does the verdict of the highest court alter the actual place of residence of the child, in other words, is 
the child's status quo changed as a consequence of the decision of the panel of judges?  

5. Four sets of cases 

In order to investigate whether the highest court has a different pattern of decision making to the 
lower courts, two separate sets of cases, from which the verdicts of the lower courts had been 
excluded, were drawn up for each legal item. In the set of cases for the second legal item, the number 
dropped to 34, for one case was no longer relevant as the child alternated between living with the 
father and the mother. The verdict could not, therefore, alter the status quo for 100%, which meant it 
was not possible to state unequivocally how the judge had decided on the legal item, either positively 
or negatively. 

It was not appropriate to apply the statistical analysis just to the verdicts of the lower courts, as the 
number of these cases was too small. This whole process resulted in four sets of cases, which are 
shown in the following table:  
  

   

In order to detect as many factors as possible which may have been of importance in the decision-
making process, the texts of the 35 cases were systematically analysed. The factors found were put 
on a list. This was a time consuming procedure because after a new fact had been introduced the 
previous verdict had to be re-read. Just as stated above with regard to the description of the legal 
item, it was important to formulate the factors with care.  

There were three types of factors: (1) the dichotomous, (2) the numeric and (3) the open kind.  

1. A dichotomous factor can only be given one of the following results:  

Yes, if the factor is true  

No, if the factor is false  

Unknown, if it cannot be determined whether the factor is true or false  

What had to be avoided was the generation of too many factors of which the presence or absence 
could not be determined, as this could complicate the statistical analysis of the material. By means of 
the formulation of the factors the third category was kept as small as possible. For example: 'The text 
of the verdict shows that the father has a new partner' (yes, no, unknown) versus: 'The father has a 
new partner' (yes, no, cannot be determined). By using the first option, if there is no mention of a 

Legal Item Sets of cases Number of cases

The position of the father

 

All cases

Only cases of highest court

 

35

25

The changing of the child's status quo

 

All cases

Only cases of the highest court

 

34

24
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new partner in the text, then a 'no' can be filled in for the first factor type. If the second option is 
chosen, then a 'cannot be determined' must be filled in.  

2. There were some factors which could only be given a numerical value, like the date of the verdict 
or the average age of the children involved.  

3. The third factor type, the open kind, was only used during the data collecting process because this 
was more convenient.  

An example: 'The name of the judge presiding is: xxxxxxxxxxx'  

Afterwards the answers with the name of the individual judge were turned into separate facts:  

'Judge xxxxxxxxxx was one of the decision makers in the case' (yes, no).  

6. The preparation of the material for the statistical analySis 

In total 337 possibly important factors were determined. The dichotomous factors which scored 'yes' 
or 'no' less than three times were removed, because they were regarded as too rare or too common. 
(For the statistical analysis too rare and too common factor are similar obstacles.) The remaining 
number of factors for each set of cases is presented in the following table. Note that there is also a 
slight decrease in the number of factors because one factor became too rare as consequence of the 
decrease in the number of cases.  
   
  

On the basis of the texts of the verdicts each factor in each verdict had to be given a value or code. 
The numerical factors just kept their numerical value, while the dichotomous factors were enoded as 
follows: 

1. The factors which were given a 'yes' decision were coded +1;  
2. The factors which were given a 'no' decision were coded -1;  
3. The factors of which it was impossible to determine whether they did appear in the case or not 

were allotted a code.  

The court decision on the legal item was also encoded in a similar way. A positive decision with 
respect to the legal item was given a code of +1, while a negative decision with respect to the legal 
item was given a code of -1. 

The above procedure resulted in four data matrices suitable for the statistical analyses. In each data 
matrix the cases (case 1.. case n) are on the rows and the factors (Xl.. Xm) on the columns. For each 
case the code for the court decision (Y) is placed in the first column. Represented in a table such a 
data matrix looks as follows:  
   

Legal item Set of cases
Number of 
cases

Number of 
factors

The position of the father

 

All cases

Only cases of the highest 
court

 

35

25

 

148

113

The changing of the child's status 
quo

 

All cases

Only cases of the highest 
court

 

34

24

 

147

112
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7. Predicting court decisions 

On the basis of the list of factors which had been drawn up it became possible to build a legal 
computer advice system. This system asks the user in relation to each dichotomous factor, whether it 
appears in the case and for each numerical factor, its value in the present case. By presenting the 
questions to the user in an efficient manner, it might be possible to decrease the number of questions 
to be asked, since the appearance of some factors depends on the appearance of other factors. In 
cases heard by the highest court, for instance, only 5 judges can be on the panel of judges. By asking 
the user to name the five judges on this case, the other possible judges can automatically be 
eliminated. 

By analysing the legal subject on the basis of legislation, case law and literature6, the author of the 
system can determine which combination of factors leads to a positive decision and which 
combination leads to a negative decision. After entering all the relevant data into the system, it will 
present to the user a decision in accordance with the author's programme. This is the way most 
current legal computer advice systems work.  

7.1 The use of a statistical technique 

By using statistical techniques it is possible to predict7 the court decision in a specific case. This 
prediction will not always be correct. It is possible that the real verdict differs from the predicted 
outcome of the case. It might be that there is such a unique factor in the case that the court decided in 
a different way, or that the court decided to solve this and future cases in another way than those 
decided so far, or that a court simply made a wrong decision. An advantage of the use of statistical 
techniques is that it is easy to add new cases to the data matrix and to use the extended data matrix 
for the statistical calculations. Adding a case to the data matrix can be done in the same way as 
described at the start of this section, by asking the user of the system for input. 

The aim of the application of statistical techniques is to develop a prediction model, whici uses a 
mathematical algorithm to estimate the decision in new cases or cases that have not yet been used in 
the analysis. The statistical technique chosen for this research project was on which had proved to be 

effective in the past 8. This method was chosen because it uses all the information available. In short 
this statistical technique is based on a series of regression line between each factor and the decision. 
This can represented in a formula as follows:  

Yi = (al + b1Xi1) + (a2 + b2Xi2) + .. + (am-1 + bm-1Xim-i) + (am + bmXim) for i = 1, 2, ..., n-i, n  

In this formula a represents the constant of each regression line and b the slope of the line relating 
values of X to values of Y for each regression line. In total the number of regression lines equals the 

 Y X1 X2 X3 ...... Xm-2 Xm-1 Xm

case 1         

case 2         

case 3         

.....         

case n-2         

case n-1         

case n         
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number of factors (m). A separate regression line is shown between brackets. The prediction Yi for 
each case is calculated by filling in the value of each X for that case. The total number of predictions 
equals the number of cases (n). If the calculated values of Y are ordered it is possible to determine 
the point in the list where the positive decisions can b distinguished from the negative decisions.  

The optimal distinction between the positive and negative court decisions is the one that leads to the 
minimum number of incorrectly predicted decisions.is predicted incorrectly. A case is stronger - 
more evident -if it is further away from the distinction line. Cases close to the distinction line can be 
as relatively weak, slight differences in the values for X could change the calculated value Y, which 
could cause the case to cross the distinction line, resulting in an incorrect tion.  

7.2 Cross validation 

A possible objection to the method described above is that each case contributes to its own 
prediction. To overcome this objection a cross validation method is used. In principle two possible 
cross validation methods could be used. In the first method one case is taken out of the data matrix. 
The resulting data matrix is used for calculating the lines of regression formula in the same way as 
described above. Finally all cases, including the case that had been taken out of the data matrix, are 
predicted by filling in the values for X in the formula. A list similar to the one above will be the 
result after the ordering of the values of Y. By repeating this procedure for each case in the data set 
all cases can be predicted without using the information of the case itself. A difficulty of this cross 
validation method is that it is hard to determine whether the model is valid since the list will look 
different each time the statistical calculations are done. The prediction of the removed case itself is, 
therefore, decisive. A disadvantage of this method is the loss of information by not using the 
information of the case itself. In each new case this information will be available and should be used 
in the calculations. The only point that is unknown for the new case is the court decision which has 
to be predicted. 

The second cross validation method uses all information available, also the information in the new 
case. The possible predictions for each case are limited; a case is either positively or negatively 
predicted. Subsequently both possibilities are calculated for each case with the model of lines of 
regression as described above. The alternative that fits best is selected as the correct prediction. The 
best fit was determined by three criteria:  

� the overall consistency of the list of predictions;  
� whether the case itself was predicted correctly;  
� how evident the correct prediction of the case itself was  

(is the case 'closer' or 'further away' from the distinction line). 

These three criteria are formatted into a computerised algorithm that determines which of the two 
models fits best. The statistical technique of lines of regression combined with the cross validation 

method provides a strong prediction model for court decisions on a specific legal subject9.  

8. Use of the prediction model in a legal computer advice system 

The prediction model can be implemented easily in a legal computer advice system that uses a 
branch structure of a forward chaining technique. The factors of the new case for which a decision is 
asked can be entered into the system in an interactive session with the user of the legal computer 
advice system. Of course, an intelligent ordering of questions to be asked must be provided to the 
user, since some factors will influence the appearance of other factors. The number of questions 
must also be much less than the number of factors. Nobody would like to answer 148 questions, the 
number of factors in the first data set, in each session. Reducing the number is possible. For 
example, only 5 judges will take part in a decision-making process of the highest court. Only the 
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names of these judges have to be entered, as the system can determine automatically that the other 
judges in the list of factors did not take part in this case. The answers to the dichotomous questions 
will be transformed by the system into a code of -1, 0 or 1. The answers to a question with a 
numerical input will use the numerical value entered. 

It is possible to build a static formula into the system, resulting from the data matrix used for the 
statistical calculations. This static formula will be used to predict a new case. Such a system can be 
compared to the first cross validation method. An advantage of such a system is that it does not 
require much time for performing the calculation. A disadvantage is that it is not possible to add 
cases to the system in any way other than by reprogramming the system.  

Another possibility is to implement the whole of the statistical lines of regression technique into the 
system and by using the second cross validation method to determine which court decision, a 
positive or negative one, fits in the model best. This system will require much more time for the 
calculation process, but has as its advantage that cases of which the actual decision is known can be 
added to the data matrix and will be used in future calculations.  

For both ways of implementing the prediction model into the legal computer advice system it holds 
that the distance of the predicted case from the distinction line in the list of cases can be used as a 
measure for the likelihood of the prediction being correct. Cases close to that line are more dubious 
cases; they are not as likely to be predicted in the calculated way as cases that are much further away 
from the distinction line.  

Finally, it should always be kept in mind that the legal advice system is only an aid in the decision-
making process. A decision derived by the system will never be an absolute truth. The model used is 
always a simplification of the real legal world. The user of the system, therefore, remains responsible 

for the decision made10.  

9. Conclusion 

The prediction model as described in this paper provides a strong tool for the prediction of court 
cases on custody disputes between parents. The statistical technique used, combined with the cross 
validation method makes it possible to implement predictive capabilities into legal computer advice 
systems. The analysis procedure as described in this paper could also be applied to other legal 
subjects in the same manner. A disadvantage of the analysis procedure is the labour intensity of the 
coding of the factors. It is the intention that in future research techniques for conceptual data 
retrieval will be applied to facilitate the encoding by computer.  

Notes 

1. See [Piepers 1992] for a description of the different kinds of systems. 

2. For the term jurimetrics see [Loevinger 949], [De Mulder 1984] and [De Mulder 1988). In the 
field of law there is a lack of empirical knowledge, see [De Mulder 1989], [Leith 1990] and [Leith 
1991].  

3. In the future an attempt will be made to use an computerised format in the coding of the factors. 
This would be a special application of 'conceptual data retrieval', see [Wildemast 1992] for a 
description.  

4. For more information on custody according to Dutch law see [Doek 1984] and [Pitlo 1989] (both 
in Dutch), [Fokkema 1978] and [Freeman 1984].  
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5. Legislation on custody can be found in the Dutch Civil Code, first book, title 9 and 15 (BW, boek 
ii titels 9 en 15).  

6. For an extensive description of analysing a legal subject see [Noortwijk 1991 a] and twijk 1991b].  

7. The word 'predict' is used in this paper1 although the word 'extrapolate' is possibly more accurate 
since the time aspect is not always important.  

8. For a full description of the statistical technique see [De Mulder 1984] and [Piepers 1993].  

9. For each set of cases 86%, 76%, 79% and 67% respectively of the court decisions were predicted 
correctly. The full results are published in [Piepers 1993].  

10. See also [Noortwijk 1990].   
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