Machine Learning 2026

Course Roadmap

Course Thoughtmap

Why each block exists and what it prepares

L1
ML in 2026

why fundamentals
still matter

L2

Learning problem
data, prediction,

error, loss

L3-L6
Math language
vectors, probability,
sampling

L7-L8
Trust questions
generalization,
leakage, shortcuts

L9-L15
Fit models
optimization,
regression, logistic loss

L16-L17

Evaluate honestly
metrics, thresholds,
validation

L18-L24

Model families
trees, ensembles,

kernels, PCA,
clustering

L25-128

Modern systems
neural nets,
transformers,

deployment

Recurring question 1: What exactly is the object?
Is it a scalar, vector, matrix, random variable, model,

loss, metric, or decision?

Recurring question 2: What is being optimized?
What objective is chosen, what assumptions justify it,
and what path does the algorithm take?

Recurring question 3: What would make the result
untrustworthy?
Leakage, shortcut signals, distribution shift, metric mis-
match, weak baselines, or fragile deployment.

Assignments and project

force the whole loop: define,
fit, evaluate, explain, defend

One spine for the semester: move from raw measurements to mathematical objects, from objects to objectives,
from objectives to algorithms, from algorithms to evaluations, and from evaluations to accountable ML systems.
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Lecture Flow: Foundations To First Models

Lectures 1-14

L1 L2 L3
ML in 2026 Data table to prediction Linear algebra |

tools change; rows, features, data as vectors

L4
Linear algebra Il
geometry, projection, rank

L5
Probability |
uncertainty and

L6
Statistics Il
samples, esti-

L7
Generalization |
held-out data, leakage

concepts persist labels, loss and matrices conditioning mates, likelihood
\
L13 L12 L10 L9 L8
L14 - . . L11 LT LT Generalization Il
Logistic regression | Regularization Linear regression Il Linear regression | Optimization |l Optimization |

likelihood to classifier capacity and shrinkage diagnostics and errors

first full model

scaling and stability

gradients and descent

shortcuts and
misleading scores

After L1-L2, students should
know what the ML object is
before seeing heavy notation.

L3-L6 build the lan-
guage needed to make
ML statements precise.

L7-L10 ask: when should we
trust a computed answer?

L11-L14 turn the lan-
guage into the first com-
plete supervised models.
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Lecture Flow: Model Families To ML Systems Lectures 15-28
L15 L16 our L18 L19 L20 L1
e ) . Validation design L. L. KNN
Logistic regression |l Metrics and costs baseli | Decision trees | Decision trees Il Ensembles dist d
calibration and thresholds accuracy is not enough BES ;rl])eI:’tigcr"ngtro S splits and impurity pruning and instability bagging, forests, boosting nelisglfl;]gfhigds
\
L28 L27 L26 L25 L24 L23 L22
ML systems Transformers and agents Neural networks I Neural networks | Clustering PCA SVMs and kernels
monitoring, drift, foundation-model backprop and - . representation margins and
accountability workflows regularization layers and representations structure without labels and compression feature spaces
L15-L17 convert model L18-L24 compare model L25-L27 explain why mod- L28 closes the loop: de-
scores into decisions families by assumptions, ern ML scales old ideas ployment turns predic-
and honest experiments. geometry, and failure modes. rather than replacing them. tion into responsibility.



