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What is Artificial Intelligence?
1 І Current state and future of AI

Artificial Intelligence

the ability of a computer software or computer-controlled 

robot to perform tasks commonly associated with 

intelligent beings

Machine Learning (ML)

the science of getting computers to act (predict, classify) 

without being explicitly programmed according to 

predefined rules. ML algorithms learn exclusively from 

data

AI

ML

1
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What is Artificial Intelligence?
1 І Current state and future of AI

Artificial Intelligence Machine Learning (ML)AI

ML

Innate Knowledge?
In the neocortex, there are small clusters of pyramidal neurons 

interconnected according to a set of immutable and relatively 

simple rules. The clusters contain representations of certain 

simple workings of the physical world.

Source: Perin, Rodrigo, Thomas K. Berger, and Henry Markram. "A synaptic organizing principle for cortical neuronal groups." Proceedings of the National Academy of Sciences (2011): 201016051.

1

the ability of a computer software or computer-controlled 

robot to perform tasks commonly associated with 

intelligent beings

the science of getting computers to act (predict, classify) 

without being explicitly programmed according to 

predefined rules. ML algorithms learn exclusively from 

data
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What is Artificial Intelligence?
1 І Current state and future of AI

Artificial Intelligence Machine Learning (ML)AI

ML

Hybrid models
Integrate Machine Learning methodologies with Good 

Old-Fashioned AI (Symbolic AI).

1

Source: Riedel, Sebastian, Matko Bosnjak, and Tim Rocktäschel. "Programming with a differentiable forth interpreter." CoRR, abs/1605.06640 (2016).

the ability of a computer software or computer-controlled 

robot to perform tasks commonly associated with 

intelligent beings

the science of getting computers to act (predict, classify) 

without being explicitly programmed according to 

predefined rules. ML algorithms learn exclusively from 

data
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Artificial Intelligence today
1 І Current state and future of AI

Narrow Artificial Intelligence
— (super)-human performance

— limited to a specific tasks

— not adaptive, incapable of reusing previous knowledge 

to tackle new tasks

1
Tremendous Progress in

Next steps towards General AI
— Transfer learning and related protocols

— Continual learning

— Combinatorial generalization

Autonomous Agents
Games

— Deep Blue (1996)

— AlphaGo (2015)

Videogames

— StarCraft II (2019)

Autonomous Cars

Specialized Tasks
— Speech Recognition

— Image Recognition

— NLP/NLU - Intent Detection

— Language Translation

Source: Battaglia, Peter W., et al. "Relational inductive biases, deep learning, and graph networks." arXiv preprint arXiv:1806.01261 (2018).
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Natural Language Processing and Understanding
1 І Current state and future of AI

1Example use cases

AI

ML

NLP&U

Syntax
Arrangement of words 

in a sentence.

The grammar of a 

language defines the 

accepted syntax.

Semantic structures
Speakers use a limited number 

of sentence structures used 

recursively.

Semantics
The meaning of the 

sentence.

Statistical approach
Related terms co-occur in text 

bodies

Detection of improper language, aggression 

and bullying (internal compliance)

Document classification: expense 

classification based on OCR’d invoices

What is the tone of the communication? 

Automatic quality management of call 

centers

Intent identification: email inquiries 

automatically forwarded to the right operator

Extraction of data from text
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The challenges in NLP/NLU
1 І Current state and future of AI

Dealing with ambiguity

Anaphoric: 

— I can’t put the luggage on the table, it is too heavy

— I can’t put the luggage on the table, it is too high

Semantic:

— John kissed his wife, so did Sam

Syntactic:

— Time flies like an arrow. Fruit flies like a banana

Domain specificity:

— Bats vs baseball bats

Semantic representations

Languages are rapidly evolving:

— new words, new slang

— new symbols (ex: emoji’s)

Semantic representations allow us to generalize reasoning, 

abstracting from specific of lexical and syntactical choices.

1

Source: Wang, Xiaojuan, et al. "Language differences in the brain network for reading in naturalistic story reading and lexical decision." PLoS One 10.5 (2015): e0124388.
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Prescriptive Analytics
1 І Current state and future of AI – Natural Language Processing and Understanding

1Example use cases

Definition of optimal schedules

(ex: employee shifts)

Portfolio construction

(asset management), liquidity management

Define the optimal location of branches

Mathematical Optimization
(MO)
a collection of 

methodologies and 

tools that find the best 

solution to a 

mathematical problem 

subject to the 

application of a set of 

constraints.

AI

ML

MO



Selected AI Usecases
in FS
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Entity Resolution
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What is Entity Resolution?
Also known as: duplicate detection, (probabilistic) record linkage, 

deduplication, co-reference resolution, hardening soft databases, 

reference matching, object identification, object consolidation, 

merge/purge

the task of finding records that 
refer to the same entity across 
different data sources

2.1 І Selected AI Usecases in FS

2
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Publicly Available Data 2

Our Algorithmic Approach

P

Special characters: strasse, straße, str. 

Punctuation: Potsdamer Platz, Potsdamerplatz, Potsdamer-platz

Reconciliation: Geneva, Genf, Geneve, Genève, GinevraHa
rm

on
iza

tio
n1

D1 D2 Dn
Fuzzy Matching
A quantitative measure of how 

much two strings differ

2
D2’

2.1 І Selected AI Usecases in FS – Entity Resolution

Bayesian and Collaborative Filtering
3

Record A Name Address ….

Record B Name Address ….

Publicly Available Data

Publicly Available Data

Probability that 

two entities are 

identical
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Case study: DBLP-Scholar

Problem: DBLP-Scholar 
Real world dataset used in academia and in the industry for 

comparative performance evaluation of Entity Resolution algorithms.

DBLP-Scholar is the merge of two databases of scientific journal 

publications. As a result of the merge, there are some duplicates in 

the dataset. The goal: identify them.

Receiver Operating Characteristic: D&A FS vs Jaro-Winkler

1) William E. Winkler. (1999). "The State of Record Linkage and Current Research Problems.“, Statistics of Income Division, IRS Publication R99/04

2.1 І Selected AI Usecases in FS – Entity Resolution

2

Solution: We beat Jaro-Winkler1

http://dbs.uni-leipzig.de/en/research/projects/object_matching/fever/benchmark_datasets_for_entity_resolution


Customer Analytics
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2

What is Customer Analytics?

Profile (cluster) users according to needs and preferences1

Personalized promotional campaign2

User-aware mobile and web products3

2.2 І Selected AI Usecases in FS
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2

Rule Based
2.2 І Selected AI Usecases in FS – Customer Analytics

Marcus Faber
Age: 33

Job: Computer Scientist

High cash account balance to monthly income: Marcus might be

interested in savings and investment plans.

Event:

— Purchase at a Starbucks 

coffee

Stock Recommendation:

— SBUX

— Real-time financial news

Janice Müller
Age: 38

Job: Manager in a Pharmaceutical Company

Janice spends over 20% of his monthly income on rent. Janice might

be interested in buying a flat and therefore she should be presented

mortgage opportunities.

Geolocation data allows the bank understand where the user spends

his time and provide tailored information on real estate.
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2

Recommender Systems: Intuition
2.2 І Selected AI Usecases in FS – Customer Analytics

Age

Income

K – Nearest Neighbors

Limitations:

— Which distance function?

Matrix Factorization

Limitations:

— Interpretability

— Dealing with sparsity

Co-Clustering alternatives

Limitations:

— Ranking of preferences

— Online learning



AI Pitfalls and how to 
avoid them 

3



21

Document Classification: KPMG Confidential

© 2019 KPMG AG Wirtschaftsprüfungsgesellschaft, a member firm of the KPMG network of independent member firms affiliated with KPMG International Cooperative (“KPMG International”), a Swiss entity. All rights reserved. The 

name KPMG and the logo are registered trademarks of KPMG International.

Disclaimer

3

I         AI. 1

AI works.2

Don’t expect Rocket Science.3

3 І AI Pitfalls and how to avoid them
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Pitfalls and Effects

AI not well

understood

AI on top of

Hype Cycle

3. Innovation Stop
Market Position

Impact on Company

1. Project Fail
Outcome, Time, Budget

2. Disrupt Trust in AI
Resistance, Reputation

Impact on Society

3 І AI Pitfalls and how to avoid them

Driver

3

EffectsPitfalls in AI Projects
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3

Pitfalls on your way
3 І AI Pitfalls and how to avoid them

Strategic Operational
Idea generation Selection Planning Execution

Valuable Topics

Filter

Roadmap

& ROI 

Calculation

Data

understanding

Data

preparation

Modelling

Evaluation

Business 

understanding

Deployment
Data

Analytics Infrastructure
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3

Pitfalls on your way
3 І AI Pitfalls and how to avoid them

Expect the Best Case
Outcome often assessed too high, 

Risk/Effort too low
#2

New Technologies as Holy Grail
Latest technologies often not necessary

 unproductive, cost intense (licence, training)
#3

Throw AI on everything
AI not well suited/alternative 

approaches are overlooked
#1

Strategic Operational
Idea generation Selection Planning Execution

Valuable Topics

Filter

Roadmap

& ROI 

Calculation

Data

understanding

Data

preparation

Modelling

Evaluation

Business 

understanding

Deployment
Data

Analytics Infrastructure
Valid AI

Tough AINon AI 2a 2b

3

1
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3

Measure #1: Strong Methodogical Approach

Strong Methodogical
Approach

— Specify problem (Root Cause, 5 Whys, ReqEng) incl. benchmark

— Review data availability & data quality

— Define best solution approach (organisational vs. analytical)

3 І AI Pitfalls and how to avoid them
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3

Measure #2: Agile Analytics
3 І AI Pitfalls and how to avoid them

Agile Analytics
— For Planning: Focus on low hanging fruits

early success, build trust within team & stakeholders, room for learning

— For Execution: Have an experimental mindset (until deployment)

prototype first and gradually build database and models
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3

Measure #3: Leverage existing Skills & Technology
3 І AI Pitfalls and how to avoid them

Leverage existing Skills & 
Technology

— Reuse Technology which works (DWH, DB etc.) and for which 

knowledge is present

— Incorporate DWH/DB experts in AI teams 

— Support Scientists with Engineers
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What are Your Pitfalls and Measures?
3 І AI Pitfalls and how to avoid them

3
New Technologies as Holy Grail

Throw AI on everything

Expect the Best Case

Pitfalls Measures

Agile Analytics

Strong methodogical

approach

Leverage existing

Skills & Technology



Thank you
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