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Legal Expert Systems
AI: an overview

Intelligence is a human characteristic, which is one of the aspects that generally adds to humans’ superiority over computers.  When computer science deals with the automation of this attribute, it is known as artificial intelligence.  Artificial intelligence is supported by strong theoretical and applied principles of computer science that include the data structures used in knowledge representation, the algorithms needed to apply that knowledge, and the language and programming techniques used in their implementation. From a research perspective, artificial intelligence is the study of how to make computers do things at which human beings still have an upper hand (http://www.law.ecel.uwa.edu.au/lt440/Seminar%2011/lt11.htm). 

AI and Expert systems:

The development of techniques which allow the modeling of information at higher levels of abstraction is one of the results of research in the area of artificial intelligence. These techniques provide the languages or tools which allow programs to be built that closely, resemble human logic in their implementation and are therefore easier to develop and maintain. These programs, which emulate human expertise in well-defined problem domains, are called expert systems. Or in other words, the use of large amounts of domain-specific knowledge in solving problems under the roof of artificial intelligence forms the basis of expert systems. Expert systems came at a time when AI research was shifting in its approach to achieve intelligence from a power-based strategy to a knowledge based-approach.  Before the commencement of the concept of expert systems, researchers were aiming at making more powerful systems that used clever techniques and tricks, but with expert systems they instead began to look at programming more knowledge into machines.  Expert systems are some of the most mature and commercially successful artificial intelligence creations.

Expert systems:

Expert knowledge, which is a very important factor in defining expert systems, is a mixture of theoretical understanding of the problem and the set of heuristic problem-solving rules that experience has shown to be effective in a specific domain (such as medicine, law, construction, agriculture, etc.). Expert systems are a result of this knowledge obtained from a human expert and coded into computer programs enabling computers to apply those related problems.
"An expert system is a computer application that performs a task that would otherwise be performed by a human expert. For example, there are expert systems that can diagnose human illnesses, make financial forecasts, and schedule routes for delivery vehicles. Some expert systems are designed to take the place of human experts, while others are designed to aid them. Expert systems are part of a general category of computer applications known as artificial intelligence. To design an expert system, one needs a knowledge engineer, an individual who studies how human experts make decisions and translates the rules into terms that a computer can understand." (Source: http://www.sandybay.com/pc-web/expert_system.htm)

Another, more elementary, definition is that:

"Knowledge-based expert systems, or simply expert systems, use human knowledge to solve problems that normally would require human intelligence. These expert systems represent the expertise knowledge as data or rules within the computer." (http://www.pcai.com/pcai/New_Home_Page/ai_info/expert_systems.html)
In an expert system, the computer applies heuristics and rules in a knowledge-specific domain to render advice or make recommendations, much like a human expert would. Expert systems have managed to achieve fairly high levels of performance in task areas, which require a good deal of specialized knowledge and training. Often they perform tasks which are physically difficult, tedious, or expensive for a human to perform. 

The goal of expert systems research was to program into a computer the knowledge and experience of an expert.  Expert systems are used in medicine, business management, for searching for natural resources and much more.  Randal Davis, of MIT is quoted as saying, "Expert systems can be experts - you come to them for advice.  Or they can be coworkers, on a more equal footing.  Or they could be assistants to an expert.  All along the spectrum there are very useful systems that can be built." (http://web.mit.edu/STS001/www/Team7/expert.htm)

Legal Expert Systems


Computers have been used more and more in the law domain as time has gone by.  And the more time has passed, the more sophisticated the computer applications have gotten.  Given the range of tasks of which an expert system is theoretically capable, it makes sense that they would be used in the legal field.  A common definition for a legal expert system is a “computer system that reasons with and applies the law in an effort to resolve legal disputes.” (http://webjcli.ncl.ac.uk/articles2/aiken2.html)

A legal case essentially consists of two opposing sides bringing evidence and facts to light in an attempt to declare whether a person is guilty or innocent of a particular offense.  Of course, there are different aspects of logic and reason within a single legal case, and therefore there are different ways to implement a legal expert system.  

First, we should think about what some of these aspects are, and then we can move on to some current ways in which any of these aspects are implemented.

1.) The expert system can play the part of the judge: deciding the verdict of a case by itself based on the information it is given,

2.) The system can be an adviser, where it draws its conclusions and recommends a course of action, and

3.) The system can act as a legal drafter.  In this case, it would be able to write and analyze all of the facts that it knows and relate them to the case at hand.
(http://www.law.ecel.uwa.edu.au/lt440/Seminar%2011/lt11.htm)

Depending on the role one would want the system to play, the logic of that system and the way it operates would be different.  For example, if the systems were to be the sole judge in a court case, it would have to consider all the evidence and decide a verdict based on the information it is given.  The system working as an adviser would likely consider a different set of information from the “judge” system, as it would probably be used to advise someone what would be the best action to take before he even gets to the point where a court is involved.  Advisors could also be used to suggest whether one party should sue another party or not, based on how likely the favored outcome would be. 

Since there are different uses for legal expert systems, there are also different ways to implement them.  An effective way to program a system for use as a judge, for example, is not necessarily the best way to program it to be an adviser.  There are therefore several different types of legal expert systems, each based on different principles in A.I., which are, in turn, based on different theories on how human thinking works.


The first type of legal expert system uses a production system to solve problems.  As we know, a production system follows the format of a list of condition->action statements.  By satisfying the different conditions, different actions are performed, or different conclusions are reached.  There are problems with this approach, though.  

“This representation of legal knowledge has a superficial appeal if one believes that the law is no more than a series of defined rules which lawyers and judges simply apply to a problem to determine a solution. While, superficially, this may appear to be what occurs when lawyers reason about the law, this view of law is, in fact, only subscribed to by extreme legal positivists.” (http://webjcli.ncl.ac.uk/articles2/aiken2.html#alternatives)
Also, situations can arise in which there is not a clearly defined rule for the current situation.  Thinking far enough ahead to program every possible condition and every possible corresponding action is not an easy task.  Another problem can come up when, as we mentioned before, the same conditions can cause different actions, which can cause conflicts.  Problems such as these suggest that production systems are not the best way to implement legal expert systems.  There are alternatives to production systems as these expert systems, the first of which is using case-based reasoning (CBR).



In a CBR system, the system has a knowledge base containing previous specific situations as opposed to general rules.  Using CBR in conjunction with production systems can help to solve the problem that production systems have when they have no rule to fit the condition.  If there is no rule for a condition, perhaps a previous situation is similar to the current one, and the system can make its decision based on the decision(s) that were in the previous case.  As it applies to law, it makes sense to have a case-based reasoning system.  Most legal cases have similarities to previous cases, and the conclusion reached in legal cases is often based on conclusions reached in previous situations.
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 A major problem with using a CBR system, though, is determining how one case is “similar” to another one.  And since nobody is sure how humans determine similarities between such cases, it is difficult to implement in a computer system.


The next type of legal expert system is using a neural net.  Neural nets are an attempt to simulate the structure of the human brain.  Neural nets are similar to case-based reasoning systems, the major difference being that neural nets learn the connections among the different factors of specific cases, instead of having everything provided ahead of time by the programmer.
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 Neural nets still suffer from the same problems as CBR systems, in that they are not very useful if there are no pre-existing conditions from which to draw ideas.  There are still more that can be used to implement legal expert systems: fuzzy logic-based systems, Deontic logic-based systems, and Non-monotonic logic-based systems.  These systems have not really been explored yet, so little can be said about how they have been applied to the legal field.  (http://webjcli.ncl.ac.uk/articles2/aiken2.html).  Fuzzy logic is able to handle uncertainty, which we have said is an important part of making decisions in matters related to law.  Actually applying fuzzy logic to law has not really been dealt with yet, but the theoretical implications are interesting to consider.    With any system that can handle uncertainty, it eliminates the restriction of simply true or false. It illuminates the possible result by adding the proportion of something being true or false.  If a system can determine the degree of truth in a given situation, it is more likely to be able to respond with more detailed feedback, such as how it came to its conclusion, which aspects of its decision are true or false, and so forth, rather than simply giving a true or false answer.  This kind of a result will be more helpful for a lawyer to deduce where his/her client stands under the context of the respective case.

Deontic logic-based systems are concerned with handling situations that are subject to matters of opinion and morality; what should or should not be (http://bailhache.humana.univ-nantes.fr/pdf/bailpapers/deonticlogic/AnEssay/AllChapt.pdf).  This could also prove to be useful in creating a legal expert system to resolve uncertainty or issues in which there are conflicting rules that make it more difficult for the system to come to a conclusion.  The final type of system is a non-monotonic logic-based system.  In a non-monotonic system, unlike the other systems we discussed (which are monotonic), a true statement can later be proven to be false if it is contradicted.  In other systems, multiple statements can be found to be true but then have a conflicting statement exist elsewhere in the program, causing the uncertainty that we do not want in a legal system.  Non-monotonic systems are closer to the human mind in this regard in that they can change their “views” as they gather more information.  (http://webjcli.ncl.ac.uk/articles2/aiken2.html)  This would obviously be a useful tool in creating a legal expert system, as logical discussions and arguments are often based around convincing other sides of your views and changing your own views to fit the discussion.  Again, non-monotonic systems have not been developed or explored yet, so there are not really current applications for such a system in existence today.


There are some legal expert systems that exist now.  Most prominently is the SHYSTER system in Australia.  http://cs.anu.edu.au/software/shyster/).  SHYSTER is a case-based reasoning system, and it is functional within a few specific domains as of now.  SHYSTER is impressive not only because of its reasoning ability, but also because the output it produces is in clear and understandable English.  At the state at which it is now, SHYSTER gives legal opinions on instances of several different types of cases.  There are four types of cases SHYSTER can handle right now.  The first is the Finder specification, in which it draws a conclusion as to who is the rightful owner of a piece of property when there is a dispute based on questions like, “Was the finder the occupier of the premises where the chattel was found?” “Was the other claimant the true owner of the chattel or did she/he claim through the rights of the true owner?” and “Did either of the parties know of the existence of the chattel prior to the finding?"  After it answers all of the questions it needs based on the evidence it is given, it draws a conclusion and gives its opinion.  The three other case specifications, Authorization, Employee, and Natural (cases having to do with authorization in copyright law, the interpretation and usage of employment contracts, and the implication of natural justice in administrative decision-making, respectively), rely on similar questions to give opinions on a wide yet obviously not complete range of cases.  Shyster is important because it shows that legal expert systems are possible and could be quite effective, given enough time and information to input all the necessary information into the system.  Fortunately the legal system in our society has rules that are clearly-defined enough to make it easier to program into a computer.  It makes sense that the more specific the rules, the less the ambiguity for each case.  Nobody would want to create an A.I. that has a few limited rules and has to come up with its opinions just from that.  It is more difficult for a computer to emulate realistic thought from only a few known facts than it is to come to logical and most likely realistic conclusions from a larger database of knowledge and cases.
Logic in Legal Expert Systems

Legal expert systems use a different kind of logic from other expert systems.  An expert system draws conclusions from a set of premises, as a production system does.  Expert systems solve problems by using condition -> action rules and if-then statements, although since it is possible for these conditions to satisfy multiple rules that can conflict with each other, the resulting recommended action is generally not a guaranteed “correct” answer.  For example, the MYCIN program comes up with its own diagnosis of medical problems and how it came to its conclusion.  But for every conclusion, it also displays a degree of uncertainty; it only comes up with the most likely diagnosis.  Law does not work this way as far as uncertainty goes; for example, if an expert system were to decide a final verdict for a case, it would have to declare a person either guilty or not guilty, and nothing in between.  This makes it slightly easier to deal with legal expert systems in that the system is only concerned with a “true” or “false” result, but it is also in a way more difficult because the question arises as to how to say whether someone is guilty or not guilty based on an uncertain conclusion.  If the system were to come up with a person being 60% guilty, it would probably have to declare that person as being just as guilty as someone whom it decided was 90% guilty.  Part of the conflict is deciding where to draw the line between either absolute:  at what point can an expert system’s conclusions declare a person “guilty”?  It makes sense that this would vary from system to system, and there are no definite rules to solve this.
Proposal:
A proposal for a new idea with which to structure a legal expert system would be to base it on the jury reaction instead of the outcome of different legal cases to decide the verdict of a particular case. In a court of law, juries tend to work by the method in which the members of the jury decide for themselves which side has the most convincing argument.  An expert system could have to emulate the jury’s task by simply siding with whichever side is more likely to be correct, based the system’s previous conclusions. Since a neural net is very effective at pattern recognition, it could be used in developing a legal system that will concentrate on the juries. With the aid of neural nets, a lawyer could use the demographic patterns of the jury to help structure his/her approach of carrying out the case, because he/she would have an idea how effective his/her arguments would be to the juries as a whole.  This would require looking deeper into the pattern of the jury reaction from previous experiences. This kind of a legal expert system could actually work as an accomplice with the current form of legal expert systems and thus help an interested party to attain a much reliable possible judgment. 
Analyzing the Legal Expert Systems as a whole:
The best thing about expert systems like this is that they are great at retaining information, unlike humans who have the problem of forgetting information. Copies of legal expert systems could be made, and they also have the advantage of portability.  Also, training lawyers is not only expensive but also time consuming. Legal expert systems could be used to conquer human emotions and personality conflicts as they feed on being objective.

Legal expert systems have an upper hand at providing permanent documentation. They are more precise than human experts, as they take into account all legal case-based scenarios before coming to a conclusion, unlike lawyers, who basically concentrate on a smaller set of sample information. Although there are these advantages, a legal expert system lacks common sense and creativity.   In order for it to become more like humans, these important attributes need to be programmed into it. It also has a disadvantage at learning without human support, since it needs to be continuously updated with new information (http://www.law.ecel.uwa.edu.au/lt440/Seminar%2011/lt11.htm).

Although legal expert systems developed so far are not completely precise, we can nevertheless see that with the theories and ideas that exist, eventually it should be possible to create a legal expert system that could be reasonably relied upon in multiple legal situations.  Either acting as the sole decision-maker in a legal case or as an adviser, a legal expert system can become a crucial part of our legal field.  For the foreseeable future, legal expert systems would probably be used in predictable or similar cases in the lower courts of law such as speeding fines, drunk driving, negligence and torts.   Another restriction in their usage is the fact that there are some moral and ethical controversies regarding the use of legal expert systems.  There are people who would like to argue the fact whether it is morally fair to have the fate of human beings in the hands of machines.  It can also be argued whether it is fair to give so much power to machines.  But as with the rest of the A.I. field, only time will tell how far expert systems such as these will progress, and how much they can benefit humanity.
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