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By applying advanced mathematical methods and Artificial Intelligence 
techniques, KPMG helps clients increase process efficiency, reduce costs, 
utilize resources more effectively as well as develop more competitive 
products and services.

What is Mathematical Optimization?
Mathematical Optimization is a collection of methodologies 
and tools that find the best solution to a mathematical 
problem subject to a set of constraints.

Mathematical Optimization techniques have been 
successfully employed in many different fields, ranging from 
manufacturing and production to transportation and 
scheduling.

Potential use-cases include:
•  Scheduling of sporting events or medical treatments at 

hospitals and clinics
• Selecting the best location of stores 
• Optimizing logistics and transport problems

What is the difference between Artificial Intelligence and 
Machine Learning?
Artificial Intelligence (AI) is the ability of a computer 
software or computer-controlled robot to perform tasks 
commonly associated with intelligent beings. 

Machine Learning (ML) is a branch of AI discipline. ML is the 
science of getting computers to act (predict, classify) 
without being explicitly programmed according to 
predefined rules. ML algorithms learn from data. 

Other branches of AI, such as symbolic AI and rule-based 
systems, rely on a structured representation of human 
knowledge provided to the algorithm by a subject expert.

Is Mathematical Optimization a type of Artificial 
Intelligence?
Mathematical Optimization methodologies lie at the heart of 
Machine Learning. Frameworks, such as TensorFlow and 
XGBoost, use mathematical optimization methodologies to 
train Machine Learning algorithms on a given dataset. 

At the same time, Artificial Intelligence techniques can 
tackle optimization problems. This is the case, for example, 
with reinforcement learning, where an agent learns and 
optimizes the sequence of actions necessary to perform a 
task.

Artificial Intelligence and Mathematical Modelling

The optimization of functions with multiple local minima  
poses additional methodological challenges
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What is the relationship between Mathematical 
Optimization and Big Data?
Mathematical Optimization models make use of data. 
Depending on the volume, variety and velocity of data, the 
creation of a solution might require the deployment and 
configuration of big data computational engines, such as 
Hadoop and Spark.

Use-case: scheduling of sporting events
KPMG has strong credentials in the scheduling of sporting 
events both in Switzerland and internationally. 

The optimal schedule for sporting events maximizes the 
preferences of the participants with respect to timing and 
location, minimizing costs and travelling distances while 
ensuring fairness.
 
Use-case: location of stores
KPMG helped an international sandwich chain identify the 
best locations for their shops. The optimization considered 
more than 6500 signals, including

• proximity of public transport stations and ATMs
• publicly available statistics, such as the number of crimes 

(pickpocketing) reported

The solution leveraged the KPMG Signals Repository, a 
collection of over 10,000 economic, demographic, weather, 
and social media signals that can be integrated in a project 
to enhance the accuracy of mathematical models.

How KPMG can support you
Strong expertise in mathematical modelling
Our D&A experts are highly capable professionals with 
backgrounds in engineering, mathematics and physics and a 
strong expertise in mathematical modelling.

A heterogeneous team with a broad skillset
Our mathematical modeling experts and our experienced 
software engineers are able to create mathematical 
optimization solutions as enterprise-grade software.

KPMG data and cloud engineers help our clients set up data 
pipelines and deploy our solutions on the cloud as APIs. Our 
services include the integration of our solutions into our 
clients’ existing business processes.

Trusted Analytics
Data lineage tracks where data comes from and follows 
every data point through every transformation step. Our 
solutions will assert data quality and lineage as well as the 
application of mature data governance principles, ultimately 
ensuring that the data is trustworthy.
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