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WEEKLY DIGEST:​ DATA &​ MATHEMATICAL SCIENCES

AI Innovations Propel Research and
Understanding Forward
Recent advancements in AI are reshaping the landscape of scientific research and
understanding complex phenomena.​ Researchers from the Karlsruhe Institute of
Technology have developed a predictive model for mapping research trends in
materials science, while Microsoft and academic partners introduced ADeLe, a
method for evaluating AI performance across diverse tasks.​ Additionally, new
insights into the Big Bang challenge existing theories, and discussions on
statistical pitfalls highlight the importance of critical thinking in data analysis.​
These developments underscore the growing intersection of AI and scientific
inquiry.

KEY FINDINGS

✓ AI can predict research trends in
materials science up to three years ahead.

✓ ADeLe evaluates AI models based on 18
core abilities, enhancing performance
assessment.

✓ Emergent properties in complex systems
require more than just scale to understand
AI's capabilities.

IMPLICATIONS

→ AI-driven trend predictions could guide
future research funding and focus areas.

→ Improved evaluation methods like
ADeLe may lead to more effective AI
applications across industries.

→ A deeper understanding of complex
systems may foster innovative approaches
to AI development.
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1. AI maps science papers to predict research trends two to
three years ahead

Category: Research
Departments: Computer Science, Engineering Education &​ Leadership, Mathematical Sciences, Civil,

Environmental &​ Construction Engineering
Topics: Science &​ Research, Research Trend Prediction, Information Overload Mitigation, AI

Literature Analysis

Impact Score: 25.​0
Rubric Scores
Research Relevance:​ 5 Educational Value:​ 4 Innovation /​ Novelty:​ 5
Practical Impact:​ 4 Interdisciplinary Potential:​ 4 Ethical /​ Policy Implications:​ 3

Researchers from the Karlsruhe Institute of Technology (KIT) have developed an AI-​based
approach to systematically analyze the growing body of materials science publications.​ This
method aims to extract new research ideas from the vast amount of scientific literature,
addressing the challenge of information overload in the field.​ Their findings, published in
Nature Machine Intelligence, demonstrate the potential of AI to identify novel research
avenues amidst the increasing volume of scientific papers.
https:​/​/​techxplore.​com/​news/​2026-​04-​ai-​science-​papers-​trends-​years.​html

2. ADeLe: Predicting and explaining AI performance across
tasks

Category: Research
Departments: Computer Science, Mathematical Sciences
Topics: AI Evaluation, Performance Prediction, Ability Profiling, Benchmark Limitations

Impact Score: 24.​0
Rubric Scores
Research Relevance:​ 5 Educational Value:​ 4 Innovation /​ Novelty:​ 5
Practical Impact:​ 4 Interdisciplinary Potential:​ 3 Ethical /​ Policy Implications:​ 3

Microsoft researchers, in collaboration with Princeton University and Universitat Politècnica
de València, have developed ADeLe (AI Evaluation with Demand Levels), a method that
evaluates AI models by scoring both tasks and models across 18 core abilities.​ This
approach allows for the prediction of model performance on new tasks with approximately
88%​ accuracy, while also building ability profiles that highlight strengths and weaknesses.​
ADeLe addresses limitations in existing benchmarks by linking task demands to model
capabilities, thereby clarifying gaps in performance and providing insights into how
complexity affects outcomes.​ The findings, published in Nature, suggest that many current
benchmarks fail to isolate specific abilities and often present an incomplete picture of model
capabilities.
https:​/​/​www.​microsoft.​com/​en-​us/​research/​blog/​adel​e-​predicting-​and-​explaining-​ai-​performance-​acros
s-​tas​ks/
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3. 'More is Different': Research shows scale alone does not
explain AI's power-specialization and cooperation do

Category: Research
Departments: Political Science &​ Public Administration, Sociology &​ Anthropology, Biological Sciences,

Chemistry &​ Biochemistry, Mathematical Sciences
Topics: AI Ethics, Emergent Properties, Complex Systems, Hierarchical Structure

Impact Score: 20.​0
Rubric Scores
Research Relevance:​ 3 Educational Value:​ 4 Innovation /​ Novelty:​ 3
Practical Impact:​ 2 Interdisciplinary Potential:​ 5 Ethical /​ Policy Implications:​ 3

The article discusses the concept of "More is Different," proposed by physicist Philip W.​
Anderson in 1972, which critiques the reductionist approach in science.​ It emphasizes that
emergent properties of complex systems cannot be predicted solely from the fundamental
laws governing their constituent particles.​ The article further generalizes this idea to
suggest a hierarchical structure in science, indicating that properties observable at smaller
scales do not necessarily inform predictions about larger-​scale phenomena across various
disciplines, including chemistry, biology, and social sciences.
https:​/​/​techxplore.​com/​news/​2026-​04-​scale-​ai-​power-​specialization-​cooperation.​html

4. A surprising new idea about how the Big Bang may have
happened

Category: Research
Departments: Physics, Mathematical Sciences, Computer Science
Topics: Science &​ Research, Quadratic Quantum Gravity, Primordial Gravitational Waves,

Observable Cosmology

Impact Score: 20.​0
Rubric Scores
Research Relevance:​ 5 Educational Value:​ 2 Innovation /​ Novelty:​ 5
Practical Impact:​ 3 Interdisciplinary Potential:​ 4 Ethical /​ Policy Implications:​ 1

Researchers at the University of Waterloo, led by Dr.​ Niayesh Afshordi, have proposed a
new model for understanding the universe's early moments, suggesting that rapid
expansion, or inflation, can arise naturally from a framework of Quadratic Quantum Gravity.​
This approach integrates gravity with quantum physics, addressing limitations of Einstein's
general relativity under extreme conditions present at the universe's birth.​ The model
predicts a minimum level of primordial gravitational waves, which could be detectable by
future experiments, providing a means to test the theory.​ The findings, published in
*Physical Review Letters*, aim to strengthen the connection between quantum gravity and
observable cosmology.
https:​/​/​www.​sciencedaily.​com/​releases/​2026/​03/​260330001137.​htm
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5. The Most Common Statistical Traps in FAANG Interviews

Category: Education
Departments: Computer Science, Mathematical Sciences
Topics: AI Ethics, Simpson's Paradox, Selection Bias, Data Analysis Skills

Impact Score: 18.​0
Rubric Scores
Research Relevance:​ 2 Educational Value:​ 4 Innovation /​ Novelty:​ 2
Practical Impact:​ 3 Interdisciplinary Potential:​ 3 Ethical /​ Policy Implications:​ 4

The article discusses five common statistical traps encountered in interviews at FAANG
companies, emphasizing the importance of critical thinking and data analysis skills over rote
memorization.​ One key example is Simpson's Paradox, where aggregated data can mislead
interpretations, highlighting the need for candidates to question overall trends and seek
subgroup distributions.​ Another trap involves identifying selection bias, where the
representativeness of data can skew results, such as in user satisfaction surveys.​ These
scenarios are designed to evaluate candidates' ability to recognize flaws in data analysis
and their thought processes during interviews.
https:​/​/​www.​kdnuggets.​com/​the-​most-​common-​statistical-​traps-​in-​faang-​interviews

6. Linear Regression Is Actually a Projection Problem (Part 2:
From Projections to Predictions)

Category: Education
Departments: Mathematical Sciences, Computer Science
Topics: Science &​ Research, Geometric Interpretation, Least Squares Estimation, Statistical

Modeling

Impact Score: 18.​0
Rubric Scores
Research Relevance:​ 4 Educational Value:​ 5 Innovation /​ Novelty:​ 3
Practical Impact:​ 2 Interdisciplinary Potential:​ 3 Ethical /​ Policy Implications:​ 1

The article discusses the concept of linear regression as a projection problem, emphasizing
the geometric interpretation of least squares estimation.​ It explains how linear regression
can be viewed through the lens of vector projections, where the goal is to minimize the
distance between observed data points and the predicted values.​ The author illustrates this
perspective with mathematical formulations and visual representations, enhancing the
understanding of regression analysis in statistical modeling.
https:​/​/​towardsdatascience.​com/​linear-​regression-​is-​​actually-​a-​projection-​problem-​part-​2-​from-​projecti
ons​-​to-​predictions/
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