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what yov’ll build

A program that, given a new example, predicts which class it belongs to by
looking at the most similar examples it has already seen. This is the k-Near-
est Neighbours (kNN) algorithm, and it’s one of the simplest ideas in machine
learning: similar things tend to have similar labels.

You will implement it yourself using only ‘'numpy’ (and the standard library).
Do not use a ready-made kNN from a library such as scikit-learn for your
solution — that’s the part we want to see you build.

The dataset

we’ll use the Wine dataset: 178 wines, each described by 13 chemical measure-
ments (alcohol, magnesium, colour intensity, and so on). Each wine belongs to
13 measurements.

It ships inside scikit-learn, so there’s nothing to download. Use this starter code
to load it and split it into a part to learn from and a part to test on:

import numpy as np

from sklearn.datasets import load wine

trom sklearn.model_selection import train_test_split

X, ¥ load wine{return_X y=True)

X train, X_test, y _train, y_test train test split(
X, ¥, test_size=0.3, random_state=41, stratify=y

)

Dataset reference (description of the 13 features): HERE

What to do

1. Implement kNN from scratch. For a new wine, find the 'k’ training wines most
similar to it (you decide how to measure “similar®), and predict the most com-
mon class among them.

2. Run your classifier on the test set and report how accurate it is (what frac-
tion of test wines it labels correctly).

3. Try at least three different values of 'k’ and observe what happens to the
accuracy.

What to hand in
1. Your code (a ".py’ file or notebook), runnable, with brief comments.
2. A short results section: your accuracy, and a small table or plot of accura-
cy versus k..
3. A one-page learning loganswering, honestly and in your own words:

- What did you already understand, and what was genuinely new to you?

- What confused you or didn’t work the first time, and how did you get un-
stuck?

- How did you decide what 'k’ to use, and why do you think it mattered?

- One question you still have, or one thing you’d improve with another dau.
4. An Al-use note (see below).


https://scikit-learn.org/stable/modules/generated/sklearn.datasets.load_wine.html

what youv’ll build

A program that predicts a number (not a category) by fitting a straight-line
relationship to data, and that learns the best line by repeatedly nudging it in
the direction that reduces its error. The learning method is called gradient de-
scent, and it’s the same basic engine that trains modern neural networks — so
this is a small version of something very real.

Implement it yourself using only numpy'. Do not use scikit-learn’s "LinearRe-
gression or ‘SGDRegressor for your solution.

The dataset

The California Housing dataset: about 20,600 districts in California, each de-
scribed by 8 numbers (median income, house age, average rooms, population,
etc.). The target you predict is the median house value of the district (in units
of \$100,000).

It also ships inside scikit-learn. Starter code:

imoort numpy as np
trom sklearn.datasets 18port 1'-=I::f'__-:.|'li'I"|:r'||'..|__I|:_|.J'-i"n_ig

from sklearn.model selection import train test split

data = fetch_california_housing()
X, ¥ data.data, data.target

print{data.feature names)

A _train, X_test, y train, y_test train_test split(
A
J

s ¥s rest irg :I'-:"u random state=47

Dataset reference (description of the 8 features). HERE

What to do

1. Start with a single feature (median income) so you have something you can
plot: the data points and the line your model learns.

2. Implement gradient descent: define how wrong the line is (an error/loss),
and repeatedly adjust the line to make that error smaller.

3. Record the error at each step and plot it over time — you should be able
to watch it go down.

4. Then extend your model to use all 8 features and report how well it predicts
on the test set.

What to hand in
1. Your code (a ".py file or notebook), runnable, with brief comments.
2. A plot of the error over training steps (the “loss curve”), plus, for the sin-
gle-feature version, a plot of the data with your fitted line.
3. A short results section: how well your model predicts on the test set, and
what changed when you went from 1 feature to all 8.
4. A one-page learning loganswering, honestly and in your own words:
- What did you already understand, and what was genuinely new?
- What did you try that didn’t work, and how did you fix it? (For example: did


https://scikit-learn.org/stable/modules/generated/sklearn.datasets.fetch_california_housing.html

training ever behave strangely? What did you do?)

- How did you choose how big each adjustment step is, and what happened
when you changed it?

- One question you still have, or one thing you’d improve with another day.
5. An Al-use note (see below).

Using Al (please read — this part matters to us)
You're welcome to use Al assistants. We use them every day, and knowing
how to work with them is part of what this bootcamp teaches. But we want to

see your thinking, not just an answer, so:

- Keep and submit your chat transcript(s) (a link or an exported file is fine).
- Add a few sentences: Where was the Al wrong, vague, or did something
you had to fix or push back on? Point to at least one concrete moment where
you steered, corrected, or chose not to follow it.

A submission that you can’t explain afterwards tells us less than a rough one
you fully understand. If you hand in something you didn’t read, it will become
clear very quickly when we talk it through.

what we’re looking for (so you know)

- You can learn something new from a resource and apply it. This is the sin-
gle most important thing.

- Honesty about what was hard. “This confused me, here’s how | worked it
out” is a *strong* answer, not a weak one.

- Curiosity. Noticing something odd and digging into *why* counts for a lot.

- Clear, working Python. It doesn’t need to be elegant; it needs to run and
make sense.

We are explicitly not looking for prior ML knowledge, a fancy university, or a
polished portfolio. Show us how you think.

Curated resources

You don’t need anything beyond these, but you’re free to use whatever helps.

For Task A (Nearest Neighbours)

- Video, gentle and intuitive — StatQuest, “K-nearest neighbors, Clearly Ex-
plained”™. HERE

- Reference / overview — Wikipedia, “k-nearest neighbors algorithm”: HERE
For Task B (Linear Regression + Gradient Descent)

- Video, step by step — StatQuest, “Gradient Descent, Step-by-Step”. HERE -
For deeper visual intuition on the math (optional) — 3Blue1Brown, the *Essence
of Calculus* and *Neural Networks* series: HERE

General

- StatQuest video index (a well-organised hub, basics > advanced): HERE

- After you finish, it’s worth comparing your result against the library version
— scikit-learn’s 'KNeighborsClassifier' (Task A) or "LinearRegression” (Task B)
— to sanity-check your numbers. Use these only to check, not to build your
solution.


https://m.youtube.com/watch?v=HVXime0nQeI
https:// en.wikipedia.org/wiki/K-nearest_neighbors_algorithm
https://m.youtube.com/watch?v=sDv4f4s2SB8
https://www.3blue1brown.com
https://statquest.org/video_index.html
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