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E X E C U T I V E  S U M M A R Y

Differential Capital's Data Science Evolution: From Theory to Practice

• This evidence document demonstrates concrete examples of our systematic data science integration across all 
investment processes.

• Rather than theoretical frameworks, these slides show operational systems delivering measurable investment 
advantages.

• Our evolution spans proprietary technology development, alternative data integration, machine learning
deployment, and systematic decision-making processes.

• Each example represents years of development and refinement, resulting in quantifiable alpha generation and 
industry recognition.



CHARLES REEP
Detailed data 
on passing 
c1950

CARVALHAES
Advanced 
psychometric 
analytics
c1954

FERGUSON
Video analytics 
1990s

Advanced 
statistical 
techniques 
c2008

CATAPULT ONE 
Advanced 
wearables

PEP GUARDIOLA
Data Science 
team at Man City

DIFFERENCE THE POWER OF DATA IN FOOTBALL



S L I D E  4

P R O P R I E T A R Y  T E C H N O L O G Y  I N F R A S T R U C T U R E :  E U C L I D

Portfolio Management and Execution Platform

• Euclid is our internally developed portfolio management system, designed specifically for data-driven 
investment approaches.

• The system provides integrated risk analytics, and automated execution capabilities.

• Unlike generic portfolio management platforms, Euclid seamlessly integrates with our portfolio construction 
systems and models.

• Key evolutionary impact includes elimination of manual processes, and systematic execution of investment 
ideas.

• This proprietary infrastructure provides ongoing competitive advantages that compound as our data and 
models improve over time.
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P R O P R I E T A R Y  T E C H N O L O G Y  I N F R A S T R U C T U R E :  T E N S O R

Advanced PyTorch-Based Portfolio Construction Engine

• Tensor Optimizer is our proprietary portfolio optimization framework built on PyTorch's tensor operations and 
automatic differentiation capabilities.

• The system addresses limitations of traditional quadratic programming approaches through differentiable 
projection techniques, population-based adversarial optimization, and custom loss functions.

• Unlike conventional optimization methods that can take hours for complex portfolios, our tensor-based
approach enables efficient handling of large-scale problems with complex constraints.

• Key innovations include hybrid constraint handling combining projection methods with penalty terms, 
adversarial optimization to escape local minima, and integrated risk decomposition analytics.

• The framework enables customizable objective functions for precise control of optimization objectives, from 
traditional mean-variance to scenario-based risk evaluation.
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A L T E R N A T I V E  D A T A  A P P L I C A T I O N :  S A  R E T A I L  A N A L Y T I C S

Comprehensive Retailer Performance Intelligence System

• Our retail analytics platform systematically monitors and analyzes performance across major South African 
retail chains using customer ratings, store locations, and sentiment data.

• The system processes real-time data from multiple sources including customer ratings, geographic 
distribution, sentiment analysis, and performance rankings across all nine provinces.

• Interactive dashboards enable comparative analysis across retailers, temporal trend analysis and store-level 
performance evaluation,.

• This comprehensive approach provides investment intelligence on retail sector dynamics, consumer 
preferences, and competitive positioning before traditional financial metrics reflect these trends.

• This is one of many applications that sit on our proprietary data science application deployment platform.
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M L  I N T E G R A T I O N :  A S S E T  A L L O C A T I O N  M O D E L S

Multi-Model Regime-Based Investment System

• Our precious metals allocation system employs four distinct approaches: static state-based rules, dynamic 
decision trees, neural networks, and LLM integration.

• This multi-model framework has generated statistically significant alpha over JSE All Share benchmarks across 
30 years of backtesting.

• The evolution from traditional allocation methods to AI-integrated systematic approaches demonstrates 
measurable performance improvements.

• This systematic approach replaces subjective market timing decisions with evidence-based regime 
identification and allocation optimization.

• The system uses generative AI to produce well-written reports and analysis, combining structure 
recommendation from predictive AI with unstructured market context.
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Q U A N T I F I E D  I M P A C T  A N D  R E C O G N I T I O N

Measurable Results from Data Science Evolution

• Multi-Strategy Hedge Fund of the Year award for 2024 validates our systematic approach against industry 
peers.

• Asset growth from R200m seed capital in 2019 to R5bn AUM by June 2025 demonstrates institutional 
validation of our evolved methodology.

• Our systematic approach generates returns with low correlation to traditional peer strategies, providing 
genuine diversification value.
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C O N C L U S I O N  - E V O L U T I O N  I N  P R A C T I C E

From Traditional Asset Management to Systematic Data Science Integration

• These operational examples demonstrate measurable evolution from intuitive investment processes to 
systematic data-driven methodologies.

• Our proprietary technology infrastructure, alternative data integration, and machine learning deployment 
represent concrete advances beyond theoretical potential.

• The evidence shows actual implementation delivering quantifiable investment advantages, industry 
recognition, and institutional asset growth.

• This systematic approach to asset management evolution provides a replicable framework for industry 
transformation toward more effective capital allocation.

• Our success demonstrates that sustained competitive advantage comes from systematic integration of data 
science across all investment processes, not just overlay applications.


