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. Part 1 - ATA Case Study: How business rules
) ) automation is being used in a Tax Return Assessment (TRA)
Bu”d”‘]g automation project.
a Rule-Based Expert System with the o )
CoKE . Part 2 - Constructivist Knowledge View
L Foundations of the constructivist theory of knowledge
constructivist methodology
. Part 3 - Constructivist Knowledge
Marco Bettoni Engineeri_ng (COKE): How CoKE has been applied
. . N . to model and implement the knowledge of assessment experts
Basel University of Applied Sciences (FHBB) for building the ATA system
Georges Fuhrer
Ministry of Finance Baselland (FKD BL)
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Tax Return Assessment: manual FHBB Business Rules Automation FHBB
Tax return Assessment Invoice Business-Logic & Program-Logic
isolated
Know-how of Evaluation procedures
@ assessors (Inference)
\ System-Kernel
Identification Input DB < > q_:,,_‘(_c it
Assessment = does the case comply with regulations ? “ ﬂ
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Allegro Tax Assistant (ATA)

FHBB

CIM-Zentrum Muttenz

TRA Workflow with ATA

FHBB

CIM-Zentrum Muttenz
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Task: Automated tax return assessment
Technology: Rule-based, object-oriented
Tool: Aion 8 by Computer Associates
Delivered: Productive prototype & system
Rules: 500 expert == 950 system

Scope: employed and unemployed (retired)
individuals (with or without real estate)

Tax return
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Assessment

f_)%
ATA TRIS Assessor

Identification
Input DB

Invoice

Aion 8

y i
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FHBB

CIM-Zentrum Muttenz

ATA Architecture: Integration

Parts FHBB

CIM-Zentrum Muttenz

Tax Return Information System
(TRIS)

- Identification

- Data Entry

- Assessment

- Special taxes

TRIS Server

ATA Expert System

- Automated Assessment of
Routine Cases

- Engine Maintenance Without
Programming

ATA
Editor

ATA
. I
Engine
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. Part 1 - ATA Case Study: How business rules
automation is being used in a Tax Return Assessment (TRA)
automation project (8 slides).

Part 2 - Constructivist Knowledge View
Foundations of the constructivist theory of knowledge

Part 3 - Constructivist Knowledge

Engineering (COKE): How CoKE has been applied
to model and implement the knowledge of assessment experts
for building the ATA system

© 2002, M. Bettoni, FHBB

0 what we see depends on how we look!
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Knowledge modeling for IT _FHBB Knowledge modeling as ,mapping’ _FHBB
) . Moddling tasks Know edge as mepping
Find objects E—
. Choose concepts or predicates Fird dbjects Arer@y—wab
. Validate objects & concepts dx_)(nseoorx_oensor predces Areewdert/lnf?rrmlly_llmet
. What is modeled ? Valldz_xteol]exs&ooma:ts metMﬂmthrmllw
. What is an object ? Wv;tfsnude{ed? Raal'lty
. What is a concept ? V\hafsmob]ect? Athrg _
. What is a model ? Wv:tfsaocmql? Alig of dtributes -
. What does a model represent? Whet isamodd ? Awrrogaemmd"lesresllty
. What do we do in modeling ? Wla(b&sam?dd repr@t? Redity _
How do we do it 2 What dowedoinnodding? | We mep redlity onto conoepts
Howdowedoit ? We andlyse redlity and extract knomedge
(mining)
Common daily words _FHBB Multiple Perceptions _FHBB
look at ......cooviniiiiii see We must become
aware ... of the
listen ..o hear possibility to have

multiple perceptions,
all equally valid.

(de Bono, 1998, p. 75)
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FHBB

CIM-Zentrum Muttenz

FHBB

CIM-Zentrum Muttenz

Perception neglected: cognition as
,information processing‘

Perception neglected: Why?

. Perplexity caused by the uncertainty s

of perception 5 1?/
‘ R o e e S o | g> . optical illusions: obstacle or curiosity §

. Main strength of the brain:‘efficiency
Facts H H ‘
T Decisions prmCIple i i
. to see anything in terms of past

experiences

. preference for available patterns

Informations

Perceiving Elaborating

(processing) (processing)

SENSIBILITYi i INTELLECT i i
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Preferred paths or patterns FHBB Perception revaluated: FHBB
Rock Logic & Water Logic
! NETWORKING (thinking) i
i |
- i ;
JE— | Perception Elaboration i
— —— Preferred ! (constitutive) (regulative) |
[— ! I
- (IR (S (NSRRI i
JE— ——»perceptual | L e e T
— —— patterns i WATER ' ROCK :
(adapted from: de Bono, 1998, p. 14) 3 ATTENTION 3
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Anatomy of Knowledge: FHBB What do we do in modeling? FHBB
States & Transformations
Moddling tess Knowedge as ngpping Knowledgeas congruding
Find ogjedts Areresdy-nece Wedgeminethemtadtly
L. Choose conogts o Areevidat / Irfomdly / We chooeacoording to
Explicit redcates Invent shemataand prindples
Vdidstedjets& conogpts | Conparethemwithredity | Wecomparethemwith
ather objeds& conogpts
representing interpreting What ismodded ? Reglity Sensation and eparience
n Vet isan chject 2 Attirg Theunity of aur synthesis
) What isa conogt ? Alig of atributes A patend adivity
Tacit Whet isanodd ? Adrrogethe medEs | A condrudiion thet fits(is
redlity viablein) redity
U Whet docsa ot represent?| Reslity edficopaiancs
What dowedoinmodding? | Wengp redlity onto conogts | Wecongtruat generdiza
reflecting : : lions o eperiences
Howdowedoit ? Weardyeredity and edtrat | Wesyntheszeknonege
krowleoige (nrining) that isviable
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Agenda FHBB Knowledge Engineering: FHBB
Process
. Part 1 - ATA Case Study: How business rules E
automat!on is b_eing usez_j in a Tax Return Assessment (TRA) IT‘
automation project (8 slides). <) Modeling
. ) ‘TRA- Expert- M°d|e' i System
. Part 2 - Constructivist Knowledge View Knowledge evaluation

Foundations of the constructivist theory of knowledge

. Part 3 - Constructivist Knowledge

Engineering (CoKE): How CoKE has been applied
to model and implement the knowledge of assessment experts
for building the ATA system

© 2002, M. Bettoni, FHBB 19

Knowledge

Knowledge'

A

Modeling System-
Knowledge

together
—>

IT-Developer
KE (MB)

Domain expert
KE (GF)
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Modelling Expert-Knowledge FHBB ‘Model of expertise': Position 25 FHBB
@ E D Doc
>
Ny . System-, Data- & Process-Model
TRA :ggeelsl?ng@ LETEERE ‘model of . Knowledge-Model of domain expert‘: O

development

. Problem solving strategy

+ \_ Knowled ise’ - -
Knowledge' \ TN Pk interactiop”  ©<Pe"0ise . Analysis of constraints (TRIS, Host) - = = €0
modelling . Modify, test strategy - - o PP
- Develop dependency formula - - = @9
GF . Test strategy, develop expert rules- - o
. ‘Pos. 25(97) S *a_025 = Pos. 25 (97) C
E1 E2 E3 E4

Expert-Knowledge modeling FHBB System-, Data- & Process-Model FHBB

CIM-Zentrum Muttenz

CIM-Zentrum Muttenz

- Theoretical tax regulation
know-how

- Results of Quality-Project

- Experience from daily werk

- Education, daily life

experience

Development
of expert
rules

SDP

Formulas
Constants

© 2002, M. Bettoni, FHBB 23

. Increase of AHV-/IV-pensions

. System-Model:
Gris-DB €= TRIS €= Host

. Data-Model:
. current declaration in DB
. assessed declaration of prior tax year
. Gris-Tables

. Process-Model: Assessment activity

© 2002, M. Bettoni, FHBB
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Model of Expertise: FHBB Test problem solving strategy FHBB
Prose, Formulas, Parameters

. Applying the rules produced assessment

25 25,01 A self-hiring value must be equal to the GRIS value (State tax)

25,02 A self-hiring value must be the same in both years (State tax) errors in more than 30% of the cases
25,03 A self-hiring value must be the same as in the prior tax period (State tax) . .
25,04 A land-register value of the building (Pos. 101) must be the same as in - Error anaIySIS pOInted to host data errors

the prior tax year

. Host DB for real estate data was
inconsistent with manually assessed tax

25 25,01 Pos. 25 (97)=s_025a
25,02 Pos. 25 (97) = Pos. 25 (98) returns
25,03 Pos. 25 (97) = Pos. 25 (96) . Why this difference ?
25,04 Pos. 101 (97) = Pos. 101 (95)

s_025a Sum 025a = all "self_hiring_value_sst" in Tab gris_emw
s_025b Sum 025b = all "self_hiring_value_bst"in Tab gris_emw

© 2002, M. Bettoni, FHBB 25 © 2002, M. Bettoni, FHBB 26

Analysis of constraints FHBB Model of Expertise: FHBB

CIM-Zentrum Muttenz CIM-Zentrum Muttenz

Rules Decision Tree (1)

. Missing data of real estate DB (Gris) Position 25 State
i
. Gris-Data < > assessed real estate data P B 01) 25

. Court decision ,collective property‘ was still
not implemented in the system

. County of ,Laufental’ assigned to the canton
of Baselland: errors in data transfer and in
handling of modified or new properties

2502

25 97) =25 (98 2 T, My
Wl T
Model of Expertise: FHBB Development of a functional FHBB

Rules Decision Tree (2) relation

Position 25 Confederation
e R Up to a land-register value of Fr. 204‘800 (self-
e

hiring value Fr. 12‘300) the surcharge for

confederation taxes amounts at 71%

For a land-register value between Fr. 204900
and Fr. 340'800 (self-hiring value between Fr.
12'400 and Fr. 19'900) the surcharge for
confederation taxes decreases linerly from 71%
to 55%

For land-register value higher than Fr. 340°‘800
the surcharge for confederation taxes amounts
at 55%

25 (67)= 25 (%) 251
25 (97) = 25 (98)
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ATA Knowledge Model:
Hierarchy of Facts and Rules

CIM-Zentrum Muttenz

Function FHBB Modelling System-Knowledge FHBEi
Pos. 25(97) S *a_025 = Pos. 25 (97) C
a_025(x) a 025 MAX firx<=x_0
a 025 = | 3 025 MIN  firx>=x_1 System-Process System-
~ modelling Language
~ ~ m*x_2-m*x fir x 0<=x<=x_1 ‘model of development System-
a_025_MAX
expertise' Eﬁfz{:ége P-K Interaction Knowledge
modelling modelling
a_025_MIN .
=<
~
~
x_0 x 1 X2 X
© 2002, M. Bettoni, FHBB 31 © 2002, M. Bettoni, FHBB 32
FHBB ATA Knowledge Model: FHBB

Rule-Classes & Rule-Objects

CIM-Zentrum Muttenz

Parameters

PositionRules

PersonalRules ‘

RelevanceRules

Facts

State&Confed

Main
Form

Rules

© 2002, M. Bettoni, FHBB

Rule_02501

Rule_02502

—| Logic

Deviation!

—{ Complies‘

Deviation
Tolerance

Rules
025_aux

Rules

0o Rule_02503 |

Rule_02504

Rule_02505

Rule_02506

Rules
025_main

© 2002, M. Bettoni, FHBB
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FHBB

CIM-Zentrum Muttenz

Constructive Knowledge
Engineering - CoKE (1)

Constructive Knowledge FHBB

Engineering - CoKE (2)

CIM-Zentrum Mutte

nz

. Constructivist Theory of Knowledge

. Anatomy of Knowledge

. Domain Expert KE & IT-Developer KE

. Domain Expert must be free in
modelling
IT-Developer: Methods & Technology
(constraints)

. evolutionary-explorative planning

. Connect modelling & development

. Prototyping

. Development-Prototype

. Integrated Prototype

. Prototype in productive use

. Focus on Routine-Knowledge

. Analysis follows Modelling

. Experiments as Sources of Knowledge

© 2002, M. Bettoni, FHBB
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