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CORE Question

Business Analytics 
im Supply Chain 
Management – 
MOTIVATION & 
INTRODUCTION

Bildnachweise:
• TBD



Source McKinsey

Summary Relevance – Combination of three underlying trends 

In the context of ongoing digital transformation, business analytics has become a 
central source of sustainable competitive advantage and a key link between 

available data and innovative business models



Knut Alicke, Daniel Rexhausen and Andreas Seyfert , Supply Chain 4.0 in consumer goods, 2016 

• Demand sensing and shaping to reduce 
wrong promise to the customer, wrong 
inventory profiles

• Optimizing the network to lower total costs

• Automatization to lower planning effort by 
80 to 90% 

• Prescriptive simulation will enable 
organization to prevent or react faster to 
disruptions

• Predictive analytics will significantly reduce 
uncertainty and lowering safety stock 

Service

Capital Costs

Ag
i-

lit
y

Lost sales
(-65- 75%)

Transport and 
warehouse costs
(-10 to 30%)

Administration 
costs 
(-50 to 80%)

Risk 
management
(TBD)

Inventories
(-35 to 75%)

Business Analytics – The (promised) business value 



Quelle: Rosados, BIG DATA ANALYTICS IN SUPPLY CHAIN MANAGEMENT: TRENDS AND RELATED RESEARCH, 6th International Conference on 
Operations and Supply Chain Management, Bali, 2014 

• Only 15%  
transactional data 
from internal IT-
systems

• About 80% of 
potential data is 
unstructured

• Most of the customer 
interface data  - at the 
top right - are high 
volume but 
unstructured

Business Analytics Relevanz – New dimension of data availability



Source: Deloitte Insides - The rise of the digital supply network, 2016 

More data

Faster 
processing

Real-time 
Networked

Business Analytics – Exponential cost degression for data storage, data 
transport and computing power



Advanced methods – Illustration of the power of advanced analytics

McKinsey, Crossing the AI Frontier , McKinsey Analytics & McKinsey Global Institute , 2018

ILLUSTRATION
Insurance Industry



BIG Data vs. SMART DATA
start with hypothesis to select method and data in a smart way

• May companies invested a lot of 
resources and money in tools and 
expert WITHOUT great success

• These companies tended to start with 
the DATA instead of the relevant 
QUESTIONS

• Tools like database, tools to clean the 
data, statistical packages (R or Python) 
are less important than the method

.... better focus on SMART DATASource: Bloching, Smart Data, 2015

Albert Einstein: “If I had only one 
hour to solve problem, I would spend 

55 minutes trying to find right 
question”
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Business Analytics – What skills are necessary?

…

• There is no one "one size 
fits all" solution, regardless 
of context/domains

• In the current upheaval in 
the context of digital 
transformation, however, 
technical aspects are 
often over-emphasized 
and business aspects are 
underemphasized

• Therefore, business 
analytics is becoming the 
central competence for 
managers
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Above all be able to lead a business 
analytics team

• What business problems are to be solved?
• What resources (data, IT, personnel) are necessary?
• Which algorithms are used to obtain the evidence?
• How should raw evidence be prepared to convince managers that 

algorithms can be used for problem solving?
• How can the analytics algorithms be embedded in business 

processes (operational analytics) with the aim of autonomous 
decisions in real time?

Validation by 

process (CRISP)
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CORE Question

Business Analytics 
im Supply Chain 
Management –
Structuring the 
methods

Bildnachweise:
• TBD



“Describe” “Under-
stand” “Predict” “Optimizie” “Continous 

improvement”

Descriptive 
Analytics

Predictive
Analytics

Diagnostic
Analytics

Adaptive 
Learning

Prescriptive
Analytics

Data Science
Business Intelligence

„Which products 
are frequently 
purchased 
together?“

„… what are 
the reasons for 
this fact?“

„… how will this 
trend develop in 
the future and 
what are the 
effects on SCM?“

„… which products 
should be bought 
together for 
maximal profit?“

„… what new 
methods and 
competencies do 
we have to 
develop?“

📣📣

⛈🔎🔎 🙇🙇🏗🏗

Business Analytics – Conceptual limitation and delimitation
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Business Analytics – A nested rather than linear approach

Restricted © TBD, YYYY | Author | Department

Descriptive Analytics: 
Understanding what has 
happened

Diagnostic Analytics: 
Explaining why it 
happened

Predictive Analytics: 
Forecasting what will 
happen

Prescriptive Analytics: 
Recommending what 
actions to take

Sources:Types of Data Analysis in Data Science and Its Applications

„Which products are frequently 
purchased together?“

„… what are the reasons for 
this fact?“

„… how will this trend develop 
in the future and what are the 
effects on SCM?“

„… which products should be 
bought together for maximal 
profit?“



Business Analytics – Problem solving Process

H
er

sc
he

l, 
G

. &
 D

av
is

, M
. 2

01
5.

 U
nd

er
st

an
di

ng
 th

e 
Sp

ec
tru

m
 o

f A
na

ly
tic

s 
C

ap
ab

ilit
ie

s.
 G

ar
tn

er
. 

14

Objective function 
for Decision-
making
Model

Cause-and-effect 
relationship for
Explanatory
Model

Mapping of 
relevant 
characteristics for
Description model

Charts

Reports

Predictions

(Options) 
Actions

B
us

. I
nt

el
l.

A
dv

an
ce

d 
A

na
ly

tic
s

Business
Focus

d

a

b

c

e

c

b c

xHuman in the Loop

e



e.g. ChatBots

MACHINE LEARNING as main driver of 
progress – The three branches

Predictive

Prescriptive

Machine learning algorithms are used for both predictive and predictive analytics

Artificial Intelligence

Generative AI

Machine Learning

trained on labeled datasets to 
predict outcomes for unseen 

data. 

no predefined “correct” 
outputs guiding the 

process

agent learns sequential 
decisions interacting with 

an environment, receiving 
rewards (positive or 

negative signals), and 
adjusting its policy to 
maximize cumulative 

long-term reward



Quelle: Cleve, Lämmle: Data Mining, 2024 (Kap 3)

Cluster analyses = identification of clusters as subsets that 
have a high internal homogeneity; Classes are clusters named 
from them ("customer segmentation")

Data Science – Typical methods of the application classes
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• Classic k-means algorithm or fuzzy variant (fuzzy c-means)
• k-Medoid methods and special variants of this process class such as 

PAM and CLARANS
• Expectation Maximization
• Agglomerative clustering as a variant of hierarchical clustering
• Density-based clustering such as the DBSCAN algorithm
• Use of Artificial Neural Network Architectures for Clustering
• Self-organizing cards 
• Neuronal gases 
• Adaptive Resonance Theory (ART Networks)

Classification= Predictive models based on a training matrix that 
are used to predict the class attribute of an instance that is not part 
of the training matrix;

• The k-Nearest Neighbour (kNN) method, an instance-based method
• The generation of decision trees, (e.g. ID3 and C4.5 algorithm)
• Probability-based method (e.g. Naive Bayesian algorithm)
• Use of artificial (forward-facing) neural networks 
• Support Vector Machines.

Prediction of numerical values = Acquisition of forecasting models 
for forecasting numerical values

Association analyses = Used to find relevant relationships between 
arbitrary attributes of a data matrix

• A priori procedure
• Frequent Pattern Growth

• Linear Regression – Regression Trees
• Forward-facing neural network
• k-Nearest Neighbour
• Time Series Analysis Class

Text & Web-Mining = Finding Relevant Patterns in Texts (from the 
Web)

• Web Content Mining
• Web Usage Mining
• Web Structure
• … Many special procedures
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CORE Question

Business Analytics 
im Supply Chain 
Management – 
ISB CASE and 
CRISP Process

Bildnachweise:
• TBD



CRISP* – Process for Data Mining

The CRISP-DM data mining process
• Understanding of tasks 

• Data Understanding 
• Data preparation 

• Modelling 
• Assessment 
• Application

Focus is on the "technical" process of 
data mining

21
*) Cross Industry Standard Process for Data Mining

Data science is a research process, not a software development process



The CRISP process must be placed in the context of business analytics, 
especially with the help of framing, allocation, and preparation

22

CRISP  - Typical problems faced in business analysis projects

While the time spent on project and data understanding compared to data 
preparation and modeling is small (20% : 80%) .., 

the importance to success is just the opposite (80% : 20%) 



In the CRISP process project and data understanding  is crucial for 
project success
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The CRISP in the context of business analytics

While the time spent on project and data understanding compared to data 
preparation and modeling is small (20% : 80%) .., 

the importance to success is just the opposite (80% : 20%) 

Ressources: data and knowledge, that 
is, databases and experts who can pro-
vide background information

•Requirements and constraints: 
Model, ethical, technical

•Assumptions: Uncover implicit and 
explicit assumptions

•Risks: Uncover possible risks of 
process and solution 



ISB Case - ARTIFICIAL INTELLIGENCE FOR IMPROVING THE PROCURE-
MENT EXPERIENCE OF NON-STOCK ITEMS AT INDIAN RAILWAYS

25



ISB Case - ARTIFICIAL INTELLIGENCE FOR IMPROVING THE PROCURE-
MENT EXPERIENCE OF NON-STOCK ITEMS AT INDIAN RAILWAYS
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• What business problems are to be solved?
• What resources (data, IT, personnel) are necessary?
• What kind of data preparation is required?
• Which algorithms are used to obtain the evidence?
• How should raw evidence be prepared to convince managers that 

algorithms can be used for problem solving?
• How can the analytics algorithms be embedded in business 

processes (operational analytics) with the aim of autonomous 
decisions in real time?


