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In Decision Support, there is often a gap betwéerhandling of problems in terms of raw businessKadge and
the implementation of formal reasoning towards aju result [1,2]. Developed through a long-timetpership
with the administration in Luxembourg, the Cadrgdtem intends to bridge this formal gap. First kiowledge
base is build from any kind of business procedares information reference. Second, it uses da&pngtation to
tune the knowledge according to operational datel & refine the outputs for the subsequent stayjea
collaborative workflow.

The main application of Cadral is the processimgféimily benefits applications. Instead of the vehwlodeling
of legal knowledge, Cadral is based on an explicitwing of the mental procedures that governs thegssing of
the applications by interpreting operational d&taieved from the application files and centraliziedabases of the
national administration along with relations betwebese procedures to the legislation [3]. All kmowledge is
therefore organized into 3 kinds of data: proceddeda (processing rules), reference data (lawd, @pplication
data (individual cases). The procedural knowleggecessed by a resolution engine written in ther Sozhitecture
[4], manages metadata to retrieve and interpretvtbeother datasets. In particular, individual paegers relevant to
a demand, including the presence of required @atds, are dispatched on several tables, andadmece must be
taken in order to recombine the information. Manggiis heterogeneous information through dataetabkes the
cooperation between the Fund's collaborators faning and updating Cadral.

To adapt to business requirements, Cadral refmedécisions with 3 machine-learning modules:

(1) Clustering is based on similarities drawn from key criterdested by experts when modeling the rules [5].
It is used for two improvements. First, adapting titocessing workflow to specific profiles requisgsecial care
[6]. In addition to processing application filesadZal is also used for socio-economic predictionpoojected
demographic data or administrative and legal fraorewThe second use of clustering allows interpotator
correcting missing or unreliable data in predictivede [7].

(2) A variant of clusteringrelation setting adapts the processing workflow to input data basedpre-
established criteria, calculated by the systemstardl-managed by the users. Relation setting islynased to
refine the processing of specific input profileg (idescriptive data relevant to benefit requéss)firequiring special
care. For instance, Cadral manages a historisatmdule recording the previous computed resultsgalwith errors
relevant to profiles' particulars. This historigaflormation is then available to feed a relatiosdaetween profiles
and possible processing errors.

(3) Decisional intelligence is used by Cadral used to calculate the operdtiealme of data not directly
available (confidential, not recorded...). Manipuiatithis kind of data is quite different from marlgting missing
data, because we never have values for them, smmieuse classical approximation or imputatiorn ae have to
guess their values through mere "discovery" tealesq Hence, Cadral allows building fictive dataustures
containing values of all available data, and usasal networks [8] to learn the particulars of dataliscover.
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