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Practical Machine Learning
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The goal of this project is to take part in Kaggle competitions, work on their tasks, and develop our machine learning (ML)

skills. In the second semester, we split into two groups, and each group worked on a different competition.
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Kaggle is a platform for ML competitions. By using data provided by companies and research institutions to compete for higher prediction accuracy, participants can gain
practical ML skills.

Thermophysical Property: Melting Point
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The goal of this project is to build an ML model to predict the
melting points of organic compounds using molecular descriptors.
Such predictions are expected to provide insights that can
contribute to applications in drug design, materials discovery, and FTFILDBEITERD

process safety evaluation.
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1. Feature engineering was performed using RDKit
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Explanatory variables

(MDSMILES: a string that represents the atoms and
bonds in a molecule
@Group: a label used to summarize the type or
structural features of the molecule

Target variable

@Tm: melting point

ARC Prize 2025
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The overview of the model is shown in the figure
below.
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ARC tests were devised as benchmark tests
for artificial general intelligence. It is difficult
for current Al models to discover new rules
from limited data, and they barely score on
the ARC test. This competition aims to build a
model that can solve the ARC test.

1. Convert the input matrix data into a string.
2. Adopt a model pre-trained on the ARC test
based on Mistral-NeMo-Minitron-8B-Base,

43, one of the LLMs.
' 3. Fine-tune that model using the transformed
~— A% LT data.
The overview of the Approach is shown in the
figure below.
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As of 2025/11/21, we built a model with a score in the
top 10%. The use of tree-based models and Lasso
regression likely contributed to this performance.
Implementing convolutional neural networks or using
AutoGluon to optimize parameters may further
improve the score.
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By using an LLM as the method, we were able to learn
abstract algorithms. Also, because of the computational
time limitation, we evened out the number of tasks on
the GPU. As a result, we were able to process the tasks
efficiently. By using this model, we were able to rank in
the top 10%.
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An example of a task



