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In this presentation, we will
explore how businesses can harness 

the power of 
optimization techniques 

and 
artificial intelligence 

to 
measure business performance 

(efficiency and Productivity)

Measuring & Predicting Business Performance
AI-driven optimization!



• Driving operational excellence in business performance. 

• Data Envelopment Analysis (DEA) enable organizations to identify 
inefficiencies, and areas of improvement within their processes. 

✓ Application of DEA in measuring the efficiency of organizations.

• Utilizing AI algorithms such as neural networks and clustering to 
further identify factors that can increase business performance.

✓ Investigate how the obtained results can be used to feed AI 
algorithms, enabling us to identify and explain the sources of 
inefficiency and leverage these findings to predict performance.

• Empowering proactive decision-making and optimized resource 
allocation to enhance productivity businesses can streamline 
operations, minimize resources, and maximize outputs and ultimately 
achieve higher levels of operational excellence. 

Measuring & Predicting Business Performance
AI-driven optimization!



PI vs AI-driven DEA 

AI-driven Data Envelopment Analysis goes beyond measuring performance. 

• DEA provides us opportunity to find targets and identify source of 
inefficiency.

• By analysing historical data and applying predictive modelling 
techniques, businesses can forecast future outcomes and trends. 

This empowers organizations to proactively identify potential risks, seize 
opportunities, and make data-driven decisions to drive growth and 
profitability.

It enables organizations to stay ahead of the competition, adapt to market 
changes, and deliver personalized experiences to customers, leading to 

increased satisfaction and loyalty.



Selecting the appropriate models is 
essential to achieve accurate measure of 

efficiency. 

DEA can be combined with a range of 
popular AI models such as regression 

analysis, decision trees, and neural 
networks, support vector machine,….

Understand the strengths and 
limitations of each model and how to 

choose the most suitable one based on 
business goals and 

data characteristics.

Choosing the Right Optimization (DEA) technique and AI model
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FT1000
Employee, Capital → Revenue 

Hospitals
Doctors, Nurses → Inpatients, Outpatients 

Banks
Employee, Asset → Accounts, Loan, …

…

Decision making units / Business / Operations

DMU / Business / OperationsInputs Outputs



Rank The rank of the company

Name Company name

Ranked2021 Is the company in the ranking in 2021?

Ranked2020 Is the company in the 2020 ranking?

Country which country does the company belong to?

Sector Field of operation of the company

CAGR Compound growth rate from 2017 to 2020

Revenue2020 Revenue 2020 in Euros (€)

Revenue2017 2017 Revenue in Euros (€)

Employees2020 Number of employees in 2020

Employees2017 Number of employees in 2017

Founding Year The year the company was founded

Capital The Capital in 2020

Output

Input

FT1000 / Data Envelopment Analysis Performance Evaluation



FT1000 / Data Envelopment Analysis Performance Evaluation
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FT1000 / Data Envelopment Analysis Performance Evaluation



DEA / Minimization



DEA / Maximization



DEA 1978-2023 (23,000) document results



DEA 1978-2023 (23,000) document results



AI / ML / DM
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AI / ML (training a model) - DEA

AI

EfficiencyTargets

AI

Revenue
Capital and labour 

costs 
DMU



DEA / AI

NN Clustering C&R

C5.0
SVM Regression ……

Models – Algorithms

DEA

Clustering
PCA
(Principal 

component analysis)

Segmentation
Feature 

selection

Models – Algorithms



AI / ML / DEA
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AI / ML / DEA / FT1000 Case study
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AI / ML / DEA / Banking Case study



Levenberg–Marquardt (LM) algorithm as 
faster back propagation (FBP)

AI / ML / DEA / Banking Case study



AI / ML / DEA / Banking Case study



AI / ML / DEA / SVM/ Banking Case study
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Predict: Efficient (Yes, No)

• Observed DMU (Efficient, No)

subject to:

w1xi 1 + w2xi 2 + b  +1       for i  eff

w1xi 1 + w2xi 2 + b  –1       for i  n-eff

2)( minimize
2

ww =L

AI / ML / DEA / SVM classification
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“Support vectors” are those points that lie on the 
boundaries of the margin:

 
Non-separable case: there is no line 

separating errorlessly the two groups

Here, SVM minimize L(w,C) :

maximize

the margin

minimize the

training errors

+=
i

iCCL 2),(
2

ww

L(w,C) = Complexity   +     Errors

subject to:

w1xi 1 + w2xi 2 + b  +1 – i for i  ∆

w1xi 1 + w2xi 2 + b  –1 + i for j ●
I,j  0

AI / ML / DEA / SVM classification



Conclusion

In conclusion, AI-driven DEA is a 
game-changer for businesses 

seeking to unlock their full 
potential. 

By harnessing the power of 
artificial intelligence, organizations 

can measure and predict 
performance with unprecedented 

accuracy and efficiency. 



https://dataenvelopment.com/dea45/ 

https://dataenvelopment.com/dea45/


https://www.sharjah.ac.ae/en/Media/Conferences/ICBAP/ 

https://www.sharjah.ac.ae/en/Media/Conferences/ICBAP/
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