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Overfit and Underfit




Model Complexity vs Generalization
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Regression overfitting and underfitting
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Classification overfitting and underfitting
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Overfit and underfit - KNN
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parameters - D™MUNAD
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hyper parameters - D™MUNAD 19N
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Train test split in sklearn

https://scikit-learn.org/stable/modules/generated/sklearn.model selecti
on.train _test split.html
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https://scikit-learn.org/stable/modules/generated/sklearn.model_selection.train_test_split.html
https://scikit-learn.org/stable/modules/generated/sklearn.model_selection.train_test_split.html
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Cross validation
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Cross validation in sklearn

https://scikit-learn.org/stable/modules/cross validation.html

o

[1'200n

12171200 10N
Nw

© kobymike@gmail.com


https://scikit-learn.org/stable/modules/cross_validation.html
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Imports

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
import seaborn as sns

from sklearn.neighbors import KNeighborsClassifier

from sklearn.model_selection import train_test_split,lcross val score

from sklearn.preprocessing import MinMaxScaler, StandardScaler

from sklearn.metrics import accuracy_score, ConfusionMatrixDisplay, classification_report
from sklearn.pipeline im:ort'make;ﬁipeline
from sklearn.pipeline import \Pipeline

from sklearn.model_selection import\GridSearchCV
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Choosing best parameter K

k=1, mean score: 0.9698812819566738
#finding best k k=11, mean score: ©.973654786862334
best_score = @ k=21, mean score: 0.9774283717679945
for k in range(1,101,10): k=31, mean score: ©.9812019566736548
# create KNN classifier k=41, mean score: ©0.9661876170510133
knnl = make_pipeline(StandardScaler(), KNeighborsClassifier(n_neighbors = k)) k=51, mean score: 0.9547868623340321
# cross validation score on train data k=61, mean score: 0.9283717679944095
scores = cross_val score(knnl, X train, y train, cv=5) k=71, mean score: 0.9245931830387491
score = np.mean(scores) k=81, mean score: ©.856953179594689
print(f"k={k}, mean score: {score}") k=91, mean score: ©0.8381551362683437
if score > best_score: best k:31 best score: ©.9812019566736548
best_k = k

best_score = score
print(f"best k:{best_k} best score: {best_score}")

Note: this is done right after Choosing X,y and Train-test split.

We normalize with classifier in pipeline, so that fit_transform is done on the
train splits and transform is done on the validation splits within the cross
validation process.
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Choosing best parameter K

best k
knnl = make pipeline(StandardScaler(), KNeighborsClassifier(n_neighbors = best _k))
knnl.fit(X train,y train)
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Evaluate on test data

#predict on test samples
y_pred = knnl.predict(X_test)
y_pred.shape

f &7 \
Py )

(0))

#accuracy on test samples
accuracy_score(y_true=y test, y pred = y _pred)

0
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Penguin Classification exercise —
method #1

Penguin classification exercise 2.5
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https://drive.google.com/file/d/1Z978LUuaYI9xR9f4qAF8fEhWmOgiEWax/view?usp=sharing
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Method #2
using GridSearchCV
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Choosing best parameter K

pipe = Pipeline(] knn_clf = GridSearchCV(pipe, param_grid=param grid, cv=5, verbose=1)
('scale', StandardScaler()), knn_clf.fit(X_train, y_train)

("knn', KNeighborsClassifier())
1) Fitting 5 folds for each of 10 candidates, totalling 50 fits

- o o = oy

...........................

> GridSearchCv
#Note format for dictionary keys: pipeName__ parameterName '» estimator: Pipeline
rid = { '
PREAN_BE X A » StandardScaler |

"knn__n_neighbors’ :[k for k in range(1,101,10)] 1 : .

1

: : >KNeighborsClassifier§f
param_grid : . i

{*knn__n_neighbors': [1, 11, 21, 31, 41, 51, 61, 71, 81, 91]}

Note: this is done right after Choosing X,y and Train-test split.

We normalize with classifier in pipeline, so that fit_transform is done on the
train splits and transform is done on the validation splits within the cross
validation process.
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Choosing best parameter K

cv_results = pd.DataFrame(knn_clf.cv_results_)
cv_results[['param_knn__n _neighbors®, 'mean_test_score’,'rank_test score']].sort_values('rank_test_score')

param_knn__n_neighbors mean_test_score rank_test score

3 31 0.981202 1
2 21 0.977428 2
1 1" 0.973655 3
0 1 0.969881 4
4 41 0.966108 5
5 51 0.954787 6
6 61 0.928372 7
7 71 0.924598 8
8 81 0.856953 9
9 91 0.838155 10

knn_clf.best_params_
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Evaluate on test data

y_pred = knn_clf.predict(X_test)
y_pred.shape

P \
f -\
\ o/ > )

#accuracy on test samples
accuracy score(y true=y test, y pred = y pred)
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Penguin Classification exercise —
method #2

Penguin classification exercise 3.0
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https://drive.google.com/file/d/1Z3xJCKj5k_ovbvnkPfm-qknmQgplcjD3/view?usp=sharing
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