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Decisions and DMN



Decisions as a business concern

Because

®=  More and more business operations are being automated,
® and business has to react immediately, e.g. in online applications,

®= and a human is often not involved anymore at the moment of transaction

IS ImMmportan d

= Systems, processes and decisions are crafted correctly
and remain correct after updates

A decision is defined as ‘the act of determining an output
value from a number of input values (data), using decision
logic (models), defining how the output is determined from
the inputs.
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Decision automation

 Strategic and tactical decisions
» Often high-level, long-term, big impact, infrequent, unstructured

* Operational decisions
> Daily, high-volume, often structured, standard procedures
« Mathematical (and analytics) models
or

» Standard operating procedures
based on company rules, policies and regulations
present in operational business processes

« E.g.: eligibility, price, insurance, discount, theft rating,
customer offer, retention, supplier selection, hire, credit, ...
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Decision an

d process: an example

Invoicing

check order
amount

>= 10K

< 10K

long-time
customer?

no

check average
annual sales

send invoice

accept payment

E—

ship product

—» ship product

—

S

L———JP send invoice

—

accept payment

Decision Capability
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What is really the issue here?

accept payment]—.[ ship product

SE—

send invoice

check order
amount

Invoicing

h 4

ship product

g )
send invoice A{accept payment
. J

Sometimes we expect payment before we ship (to be on the safe side)
and sometimes we ship and send the invoice in parallel (only for good customers with a small order amount)

long-time
customer?

check average
annual sales

The real decision therefore is:
Do we require advance payment? (and what is a good customer?)
That decision seems to depend on order amount, customer history and average annual customer sales.

Where is this decision in the model?



The simpler process with a decision

Invoicing

céeck advance

payment
required

pay first
subprocess

pay later
subprocess

Decision Capability
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— /
send invoice accept payment ship product
>=10K
check order @ .
amount
o )
£
9 <10K
Z no ship product
= <100K PP
long-time A check average >= 100K
customer? [ =2 v annual sales
send invoice ||
-~
//

Prepayment is not required for loyal/good
customers when the OrderAmount is small
(<10K)

A loyal/good customer is defined as such if
their AnnualSales is high (>=100K) and their
Customeryears is more than 5



DMN

 Decision Model & Notation (DMN)
« DMN 1.0 published by Object Management Group (OMG) in 2015
« Now DMN 1.4 (2022), DMN 1.5 approved (2023)

« DMN is an executable notation for the precise specification of business decisions and rules
by the business. It is designed to work alongside BPMN (or CMMN) providing a mechanism
to model decision making.

« Typical applications: decisions in finance, insurance, healthcare, legal, ...

YN

Decision Model & Notation™
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The process and the decision requirements

cEeck advance

payment
required

Invoicing

pay first
subprocess

pay later
subprocess

Why separate decisions and processes?
* Processes can be stable and simpler

—

advance payment required

good customer

ZEN

( order amount )

N

Ccustomer.years ) C customer.sales )

* Decisions have improved visibility and can be reused

* Decision logic can be maintained separately
« Different stakeholders, separation of concerns

Decision Capability
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Decision

( Input Data )

Informaton requirement

-
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The decision logic

knowledge

Input data

advance payment required

( order amount ) advance payment required vieworo | H9

AdvP
u Input + Output +

good customer order.amount advance payment required
boclean integer boolean Annotation
true < 10K false
C customer.years ) C customer.sales ) 2 |true »>= 10K true
3 |false - true

good customer

-

' @
. . View DRD
Prepayment is not required for loyal/good customers good customer !I
when the OrderAmount is small (<10K) GoodC
u Input + Output +
. . . . customer.years customer.sales good customer
A loyal/good customer is defined as such if their E— F— S Annotation
AnnualSales is high (>=100K) and their 1]<5 ; false
Customeryears is more than 5 2 o=d S L
3 |==5 == 100K true
Jan Vanthienen 12
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How to model decisions?

1. Decisions requirements

B

Eligibility

B B
Hiitd:i.ﬁl Health risk | ——  Financial risk

. B
moking
hahits Lifestyle Homeowner
Working
environment

Household
situation

Decision requirement diagram for the credit eligibility decision

Decision Capability

2. Decision logic

Applicant Risk Rating
U
Applicant Age Medical History Applicant Risk Rating
1 .
- > 60 good Medium
bad High
3 [25..60] - Medium
4
- <25 good Low
bad Medium

Jan Vanthienen
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Decision Requirements Graph

Decision Capability

Eligibility

Gpplication forn)

Policy group
/s
>
rd
g
e
@&

(= — { Policy rules
/

. /

Risk (——- Score model

T

C

Customer
behaviour
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/" Business
knowledge 7

Knowledge
source

Input data

Informaton requirement
-

Knowledge requirement
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DMN decision table

Input expression Inputs and outputs Outputlabel ||  Optional default
Information item name In columns / output entry
Optional allowed values
Optional annotations
Hit policy indicator N Discount / \ l 1
N\ U Customer Order size DIS unt Description | Reference
7 7
Business, Private <10, >=10 0.05,0.10,0.15
— | 1 <10 0.10 Desc 1 Ref 4
: Business /
Rules inrows |==—p» | 2 >=10 0.15 Desc 2 Ref 4
- 3 Private \ - 0.05 | Desc3 Ref 5
Rule numbers Input entry Irrelevant Output entry Annotation entry

Figure 8.2: Decision table example (horizontal orientation: rules as rows)

Decision Capability Jan Vanthienen
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Decision capability

Why would we only care about the (big) data or the processes?
Decisions are important for business

What is the decision?

« eligibility, price, insurance, theft rating, customer offer,
retention, supplier selection, hire, credit, ...

Who owns the decision?

Who makes the decision every day?
What triggers the decision?

How can we improve the decision?

What is required to make this decision?
 Information requirements
« Knowledge sources (regulations, analytics, expertise)
» Other decisions
» Decision logic

Decision Capability Jan Vanthienen
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Example: Insurance premiums

Decision requirements level

Driver eligibility
expert

N
Rules about
calculation
of driver
eligibility

]

=]

Driver eligibility

Training

=

Client eligibility
g

N B
Calculation
rules client

eligibility
rating

'l
TS

Client eligibility
rating

FECED

(_onveu ||b|-.-

Decision Capability

=

~

Policy eligibility
and premium

=

Client premiurm

Rules abouk=
policy
eligibility

and
premium

Client premium
expert

Rules about
calculations
of client
premium

Cligmt
eligibility

Car eligibility

Car eligibility
expert

Rules nhou;E
- calculation I
of car
eligibility

=

Fotential theft
rating

PD ential

occupant injury
(POI) category

A1

kal Ba:

/ on list )
) N

™~ = Rules aboutEl
Driver ACkar Combinedawto | ... calevlations
kol emium b ) premium o "
adjustment auto
premium
=} ==] B
Rulesabout | .. . =] Auto premiurm Auto discount

model year

{pricing) percentage

Alarm
system

Side airbag

Pa»‘.en,u,e-u\
K airbag _/

/I:rwer airbag

Jan Vanthienen

The Client Premium is based on

- The client segment adjustment (based on client data)

- The combined auto premium (based on car data)

- The driver premium (based on driver information)

The Potential Theft (PT) Category is subject to the following rules (in decreasing
priority)

- If the car is a convertible, then its potential theft rating is high.
- If the car’s price is greater than $40.000, then its potential theft rating is high.
- If the car model is on the list of ‘High Theft Probability Auto’, then its potential
theft rating is high.
- If all of the following are true, , then its potential theft rating is moderate:
o The car’s price is between $22.000 and $40.000.
o The car model is not on the list of ‘High theft potential Probability Auto’.
- If all of the following are true, the car’s potential theft rating is low:

o
Decision logic level
u On list Price Convertible Theft Rating
{YES,NO} {<22 000,22 000-40 000,>... {YES,NO} {High,Medium,Low}
1 = YES - - High
2 = NO = <22 000 = YES High
3 = NO = <22 000 = NO Low
A = NO = 22 000-40 000 = YES High
5 = NO = 22 000-40 000 = NO Medium
6 = NO = >40 000 - High

17



Issues DMN solves

Separating decisions and processes
» Using a standard modeling notation.

Decision table types
» Recognize, and unambiguously exchange.

Eligibility

Medical Health risk

history

Finandial risk

Decision modeling methodology

« Keep the insights of the past and avoid confusion. -

Smoking
habits

o\a

Separating decision structure and decision logic =
» Allows to model decision relations, even if not all logic is in tables.

Standard notation for exchange and implementation
« Strict notation and simple expression language (FEEL).

Lifestyle

Homeowner

‘Working
Environment

Decision requirement diagram for the credit eligibility decision



Executing
decision models



Decision execution

Use this executable DMN specification to make a decision
» Straightforward processing of input cases, with all inputs made available (subdecisions first)

Applicant Risk Rating

Applicant Risk

Applicant Age | Medical History Applicant Risk Rating Rating
gasd Nodiim
>0U
bad High
[25..60] - Medium Medical
<25 good Low Applicant Age History
bad Medium

If the Applicant Age is >60 and the Medical History is bad, then the Applicant Risk Rating is High.

Decision Capability Jan Vanthienen



Decision execution

Use this executable DMN specification to make a decision

» Straightforward processing of input cases, with all inputs made available (subdecisions first)
e Smart processing of input cases, with only relevant inputs retrieved

Applicant Risk Rating

Applicant Age

Medical History

Applicant Risk Rating

> 60 good Mec‘ilum
E: Elﬁh

d 25..60 - Medium
<75 good Low

bad Medium

Applicant Risk
Rating

Medical
History

Applicant Age

For an Applicant Age [25..60] we do not need to look up the Medical History.

Irrelevant information items, or irrelevant dependencies (subdecisions) can be skipped
depending on the specific case.

Decision Capability
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Decision execution (even with unknowns)

Use this executable DMN specification to make a decision
» Straightforward processing of input cases, with all inputs made available (subdecisions first)
e Smart processing of input cases, with only relevant inputs retrieved
e Reasoning with some information items, and others unknown: what is the output range?

Applicant Risk Rating

Applicant Risk

Applicant Age | Medical History Applicant Risk Rating Rating
> 60 good Medium
bad High
[25..60] ———1€di UM Medical
[ — —— i :
< <75 good Low > Applicant Age History
020 TSIV

For an Applicant Age<25, the only possible outcomes are Low or Medium.

This already gives a range of possible decision outcomes.

Decision Capability Jan Vanthienen



Example: Covid Vaccination Decisions in Belgium

.. Vaccine
Vaccination ” Distribution
Mews campaigns  Publications « . - I I u I
00 Decision

Laat je vaccineren [ whatareyouooinglor  ofJRCEINCH Model

Home  Who, where and when COVID-19 vaccines For professionals Frequently Asked Questions

Other vaccinations .
Home = Who, whers and when = Order of vaccination Va CCI n e
A Month of Strategy
Order of vaccination: vaccination strategy - €———-
Vaccination Model

Now that there are approved vaccines against the coronavirus, there are not yet enough vaccines for everyone.
Therefore, a vaccination strategy was determined with a number of priority groups. Residents and employees of
residential care centers are the first to be vaccinated. Only at a later stage, when more vaccines come on the market,

Vaccine
[€===- Phase Model

can more pecple be vaccinated.

1. Residential care centers and healthcare staff

e In the first phase, in January and February, it will be the turn of the residents and staff of residential care centers .

» After the residential care centers, the care staff and care users of other collective care facilities are discussed.
s At the same time, we vaccinate the healthcare workers of hospitals and primary health care .
s Then it is the turn of the non-medical staff of hospitals and care facilities.

2. Over 65s, Patients at Risk and Pregnant Women
= After that, all people over 65 will have their turn. Age Em p|0ymenD ( Place Of

B U U S [ N DU L SR U S PR S S S

https://www.info-coronavirus.be/en/vaccination/
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Decision model for Determining Vaccination Decision

Vaccine Decision

SR (

Vaccination
distribution model

Month of vaccination

K- - - ———- ~r Vaccination Strategd

Phase

. Vaccination Phases
Model

LT

C oo

Employment

Place of Stay )

Decision Capability

Vaccine Decision
U |Age Month of Vaccination |[|Vaccine Number of doses
1 |[0..16] No vaccination 0
2 [116.19] [lPfizer 2
3 January [lPfizer 2
4 February or March Moderna 2
5 April AstraZeneca 2
—[18..100]
6 May Johnson & Johnson |1
7 June AstraZeneca 2
8 July uModema 2
Month of Vaccination
U |Phase |Age Month of Vaccination
Phase 1 49..100] ||J
! phase 1 |t ] jpjanuary
U |Place of Stay Employment |Age "Phase — 2 [0.49[ |February
1 |"Hospital" or "Residential care center" |- - [[Phase 1 3 | Phase 2 [49..100] |March
2 Healthcare |- [lPhase 1 4 [0.49[  |jApril
3 | "At home" Police - "Phase 2 S [49..100] [(May
4 Retired or [0.65[ |[Phase 3 6 [Phase 3 [28..49[ [June
B Other [65..100][[Phase 2 7 [0.28[ [luly
Jan Vanthienen 24




Decide Vaccination

= Moderna, 2 doses

Vaccination Decision

AN

= February

Month of Vaccination

—~

= Phase ]

Phase

e

( Age ) (Employment)

= 27-year-old

Decision Capability

= Healthcare

Place of StaD

= At home

User: | am a 27-year-old healthcare worker living at
home, which vaccine do I get?

Vaccine Decision

U |Age Month of Vaccination ||Vaccine Number of doses

1 |[0..16] No vaccination 0

2 [116..19 [lPfizer 2

3 January [[Prizer 2

4_ February or March [Moderna 2

5 April AstraZeneca 2

—[18..100]

6 May Johnson & Johnson |1

7_ June AstraZeneca 2

s | July [Modera 2

t
Month of Vaccination
U |Phase |Age Month of Vaccination

Phase 1] , |149..100] [January
U |Place of Stay Employment |Age "Phase — 2 f“ﬂie _l(0.49[ [February
1 |"Hospital" or "Residential care center” |- HPhase 1 3_ Phase 2 [49..100] fMarch
2 | Healthcare [lPhase 1 4 [0.49[  |jApril
3 1.pf home" Police |lPhase 2 S [49..100] |[May
4 | Retired or [0.65[ |[Phase 3 6 |Phase 3 [[28..49[ [June
5 Other [65..100][[Phase 2 7 (0.28[ [[July

Decision outcome: 2 doses of Moderna in February

Jan Vanthienen
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Explainable




For every automation, there is a
hidden service cost

* Every automation/digitalization removes physical contact

— Removes opportunity to ask questions

10101010101011 )0011010100]
111100 )¢ 1000000111
101011010101

011001100100111

00 101101 10101106001

01111010101¢ uIUI010111010101n_
j001100001 .0011101010 ), 0108

0TT000111101010101C 10111 000001

)10001 1110011 101011110101111000000111°
0110 0110110 1111110001001071011010101¢
110 001 00011101101100110010011 14
11 01 00010010110110101100001

10101011101010101000010¢

* Customers have many questions, and it is difficult to ask questions

when service is done online: Why, Why not, How, What to do?

* How to give advice, support, explanation?

— Call centers, FAQs, online documentations, chatbots, ...

* Do not always meet customer demands: waiting times, incomplete, impersonal

* High labor cost

Decision Capability
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You have built a model/application/process to decide

But after (or even before) the decision, the customer has some questions !!!
What do you do?

« Ignore the questions. It's all on the website
* Produce some superficial, glossy brochures
« Organize a call center and let them wait

« Build a support application (double work)

“How..?”

“Why..?”

- Build some FAQ pages s

« Create some user self help groups LY
« Hope that machine learning will solve your problem t
« Refer users to social media 1

« Use WhatApp to refer them to email that sends them to phone ...

« Use some kind of dedicated chatbot solution

« Hope GPT-5 will solve your problem

Decision Capability Jan Vanthienen
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Problems with chatbots, web pages, FAQs

« They are labour intensive
» They duplicate the decision knowledge
» They are problem-specific

 Hard to maintain

-——-\ B —

Image by yanalya on Freepik

» Every problem domain requires a new chatbot

» They only contain the basic questions and answers
« They hardly refer to customer data

« They only deal with simplified cases

Decision Capability Jan Vanthienen 29



You built a decision model!

Now what?

= Use this executable specification to allow flexible reasoning (What-If, How, How-To) (DecisionCAMP 2021)

KU LEUVEN

IIH . ?II ~ =
- Communicating
with Decision
‘ -~ “Why..?”
» = Models
i
:L - DECISION® Vedavyas Etikala, Ziboud Van Veldhoven,
o Alexandre Gooseens, Prof. Jan Vanthienen.

LIRIS, Research Center for Management Informatics,

h
2 RepRsme) KU Leuven, Belgium
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What questions can you ask a decision model?

What is my “How to reach a “Why is this the

“ decision? decision outcome?” outcome?” -

“What vaccination do | “I have heard Moderna is “Why is vaccination Pfizer “If | am retiring next
receive, if | am a 27 years old better, How can | get Moderna SZ osted to me?” month, what would be my
health care worker?” as my vaccination?” 99 ’ vaccination?”

Decision Capability Jan Vanthienen 31



Decision and explanation scenarios

Make decision
» with complete information.
» with only relevant information.
« with incomplete information.

How to: Seek goal
* reasoning towards a given outcome.

Explain Why:
» why did | receive this outcome?

What if:
« one of the inputs changed?

Sensitivity

» Which values can | change and still get the same output?

Decision Capability
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[one outcome]
[one outcome]
[list or range of possible outcomes]

[list of satisfactory rules and conditions]

[list of rules leading to the outcome]

[rerun the decision]

[relevant input ranges for the given outcome]
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You built a decision model!

Now what?

E:> = Use this executable specification to allow flexible reasoning (What-If, How, How-To) (DecisionCAMP 2021)

o Given some input information items, or an obtained outcome, use the reasoning mechanism for other forms of
inferencing. Or simulate with other input data.

Automated DMN Digital Assistant

Decision Knowledge \

Reasoner

Decision Capability Jan Vanthienen 33



You built a decision model!

Now what?

= Use this executable specification to allow flexible reasoning (What-If, How, How-To) (DecisionCAMP 2021)

o Given some input information items, or an obtained outcome, use the reasoning mechanism for other forms of
inferencing. Or simulate with other input data.

= Allow the user to communicate Automated DMN Digital Assistant

I
i |
WIth the mOdeI / User Interface ! Dialog Engine Decision Knowledge\
using a generic chatbot — ! Reasoner
I
@ |
. Menu {Lj :
o Menu, text or voice .
. .. o . 1 * Input Processor
o NLP for intent/scenario identification me—) Text w €——|- NLPintent Interpreter
_|+ * Speech2text
o No-code generic chatbot User Voice [m4R { * |_Resnonse Generator
o Not problem specific i
o No knowledge duplication: K \

the DMN model IS the knowledge

o Explainable decisions DMN
models

Decision Capability Jan Vanthienen 34



You built a decision

Now what?

between 0 and 48, place of
stay = hospital or residential
care center

What input do you want to
change?

If Age = 49 instead of age =
36, then vaccine = Pfizer
instead of Moderma

Decision Capability

model!

Welcome to Domino PoC!

Thank you for testing out our chatbot.
To get started, click on the chat bubble in the lower right corner.

Usage

Select a model
Answer the questions by typing a value or clicking a button
Domino will guide you towards a solution

Special commandos

Explain: Explains the obtained solution

Unknown value: Indicate that you don't know the value
e.g. *Question: Where is the capital of Flanders?* Answer: ?

What if: See what happens to the outcome if a variable is changed
e.g.What if length = 1.767?

What should: find out the value a variable needs to have to obtain a certain outcome
e.g.What should desiredDish be to alter beverages?

How to get: find out how to obtain a specific outcome
e.g.how to get beverages = Pinot_Noir?

Other paths: find all paths that lead to the outcome you just obtained
e.g. *Outcome is obtained* : other paths

Jan Vanthienen

Domino
Hi, I'm your DMN chatbot. How can |
help you?

« Back

Based on your input, | have set
Beverages to Apple_Juice.
This is the final outcome.

View the reasoning Restart

what if guestsWithChildren = False?

« Back

In that case beverages would be
Aecht_Schlenkerla_Rauchbier

Restart

how to get beverages = Bordeaux?

€ Back

WHEN season is Winter AND
guestCount is <=_8 AND
guestsWithChildren is false THEN
Beverages IS Bordeaux

Restart

)

35



You built a decision model!

Now what?
= Decide
= Explain
= Evaluate
= Check
= Analyze
=  Monitor
= Predict

AN

AN N N RN

Use this executable specification to make a decision

Use this executable specification with some inputs unknown (or not
specified) to obtain a decision range (RuleML 2021)

Use this executable specification to allow flexible reasoning (What-
If, How, How-To) (DecisionCAMP 2021)

Explain the decision model by allowing the user to communicate
with the model using a chatbot (DecisionCAMP 2021)

Evaluate model quality and complexity (DecisionCAMP 2019)

Check if the decision model is compliant with existing rules and
regulations

Examine fairness of the decision knowledge
Static Decision Model Analysis

Policy Evaluation based on historical data
Real-time monitoring

Data-driven Policy evaluation and prediction
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Adding more Al

* Modeling stage
« Mining decision models from event logs (decision mining)
 Extracting decision models from text
» Pattern-based extraction

« Extraction using Deep Learning techniques (BERT)
» Decision Dependency extraction
» Decision Logic Extraction
« Extraction using GPT
Decision Dependency extraction
Decision Logic Extraction

« Execution stage
 Decision making using ChatGPT
* Integrating GPT with DMN for explainability

Decision Capability Jan Vanthienen
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DMN Extraction from Text

* DRD:

* TEXT:

1. Decision Dependencies

*  “The health risk level of a patient should be assessed from the
obesity level, waist circumference and the sex of the patient. ‘
Furthermore, the degree of obesity should be determined from
the BMI value and sex of the patient. Patient's height and

weight are considered to calculate his BV value.”

Obesity leve

—

BMiI value

C Height

N
) C

2. Decision Logic

*  “When the patient’s sex is a male and his BM| value is in between

* Rules:

25 and 29.9, then his obesity level is normal.”

e “If patient’ sex is female and BMlI value is above 25.0 and less ‘

than 30, then obesity level is overweight . Where as, If BMI value

Inputs Outputs
is 30.0 or higher, obesity level falls within the obese | range.”
5 ([25.29.9] Male Normal
6 [[25.29.9] Female Cverweight"
7 |130.349] Obese |

BMI Guidelines: https://www.nhlbi.nih.gov/files/docs/guidelines/ob gdins.pdf

*Clinical Guidelines on the Identification, Evaluation, and Treatment of Overweight and Obesity in Adults

Decision Capability Jan Vanthienen

39



Decision dependency extraction from text (DL)

i [ ] [ ] Playground for decision model extraction tasks
The health risk level of a patient should be assessed from the obesity level, waist circumference and the sex of USER INTERVENTION
the patient. Furthermore, the degree of obesity should be determined from the BMI value and the sex of the Are these the unique and correct concepts?
patient. The patient's height and weight are considered to calculate the BMI value. If the weight of the patient is If you notice incorrect concepts or duplicates in the form of synonyms or different notations
given in kgs and height of the patient is given in meters, then the BMI value is weight/(height*height).| => adjust colored text and and build drd tuple again.
LIST OF CONCEPTS
patient’s height

health risk level of a patient

waist circumference

sex of the patient

obesity level

weight of the patient

Open text file C

The health risk level of a patient should be assessed from th
the patient. Furthermore, the degree of obesity should be de
patient. The patient's height and weight are considered to ca
given in kgs and height of the patient is given in meters, ther

of the patient’}.{'obesity level’, ‘bmi value',
lIth risk level of a patient’),

sex of the patient’,'health risk level of a
[the patient’,'obesity level'), ('None','height

patient 's h‘ei‘ght/

Build DRD tuple Get DRD graph  Build logic table Save
Sentence Prediction Conditional clause Exception clause Consequence clause Else clause
The health risk level of a patient should be assessed from the obesity level, waist circumference and dependency weight of patient is given in kgs and height of patient is | bri value is weight/ ( height*heigl [
Furthermore, the degree of obesity should be determined from the BMI value and the sex of the patie dependency
The patient's height and weight are considered to calculate the BMI value. dependency

If the weight of the patient is given in kgs and height of the patient is given in meters, then the BMI vz logic

Decision Capability Jan Vanthienen
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Decision dependency extraction from text (GPT)

Ezample 1. With the recent adoption of stricter environmental laws, the approval
of infrastructure projects needs to take into account the amount of additional ni-
trogen pollution each project would couse in the environment. The marimum
allowed pollution has been set at o marimum of 14 grams per hectare per year.
Any project which would canse this bar to be erceeded can not be approved. Ad-
ditionally, any infrastructure project also needs to be approved by an architect
before a final approval can be given.

Approval of infrastructure
Apgeoval of infrastruciurs praject
ot U Campliance with Architect’'s |Approsal of
paollution aporowal infrastructure project

; 1[True True True
2| True Falkke Falie
,x-""ﬂ 3|Falze True False
\ 4|False Faks Falsa

Complance with polkation (Nthhﬁl'i WMD

Compliance with pollution
U |Expected pollution of |Compliance with

project pollution
mmm “ 1|==14 False
2|=14 True
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Table 3. Averages of GPT-3 and BERT models over all cases

Model

Decision and Input Data

Decision Dependencies

#Feold [#pred|#ok|P R F1 |#zold|#pred|#ok|P R F1
Total GPT-3.0 0 |33 [8TH|s6T[86T ET 25 |83% |T4% [T9%
Total GPT-3.0.2 12 A T a6 |25 |78 |T4% |T69%
Total P T-3.0.4 I |33 [R5 |S6Y, | S0 BY] TR RO | BT T | ey |
Total_ GET-5.0.6| 38 [30 |31 |=i0 200 [52% | 32 [33 ER T T i
Total GET-3.0.5 T 5 3 T 5 3 EE N (S T
Total GPT-3.1 Ef] 3T |70 |80 [T kE] 1 |TA% |05, |7 2%
Average BERT |37 |93 (075|955 AT |31 |05 (975|915

Table 3 reports the averages for each analyzed temperature of
GPT-3 over all cases as well as the average of the BERT-based
approach.

When comparing the BERT approach to the best performing

GPT-3 model with temperature 0 and 0.4, BERT still outperforms
GPT-3 in all but one metric namely precision of decision
dependencies
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Integrating GPT with DMN for explainability

Automated DMN Chatbot

User Interface Dialog Engine Declglon Knowledge

- Reasoner

+ Touch =
C:j- The DMN Chatbot

» Text > Py e— > is used for the

f— [ . Ilalpnnnnnmralnr] — reasoning and

- Voice . A explanation

L
— Intent Interpreter

+ How to get?
GPT-3 is used to - Seraitivity
identify the 5 . What srouet

scenarios i
-

When GPT-3 has to answer the 5 questions (on two examples), only 15% of the
explanations are correct and complete.

When GPT-3 is used just to identify the type of question (leaving the reasoning to

the knowledge reasoner in the DMN chatbot), the results are 100% correct on
these (small) examples.
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Business Decision Management from Ato Z

: e
i )\ 3’
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Execute D ( — .
- - = @

e

Application User

Knowledge Acquisition >> Decision Modeling >>App|ication & usage >
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