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import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

from sklearn.neighbors import KNeighborsClassifier

from sklearn.model selection import train_test split

from sklearn.preprocessing import MinMaxScaler, StandardScaler

from sklearn.metrics import accuracy_ score, ConfusionMatrixDisplay, classification_ report
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Penguin Dataset

#load dataset
df=pd.read_csv('https://raw.githubusercontent.com/arielb3@/datasets/main/penguins.csv’)

df
species island bill_length_mm bill_depth_mm flipper_length_mm body_mass_g sex df [ species ] -unique ( )
0 Adelie Torgersen 391 187 181.0 3750.0 male
array(["Adelie’, 'Gentoo', 'Chinstrap’], dtype=object)
1 Adelie Torgersen 395 17.4 186.0 3800.0 female
2 Adelie Torgersen 403 18.0 195.0 3250.0 female
3 Adelie Torgersen NaN NaN NaN NaN NaN df [ 'island’ ] unique ( )
4 Adelie Torgersen 36.7 19.3 193.0 3450.0 female
array(['Torgersen', 'Biscoe’, 'Dream'], dtype=object)
339 Chinstrap Dream 558 19.8 207.0 4000.0 male
340 Chinstrap Dream 435 18.1 202.0 3400.0 female
"sex'].uni (
341 Chinstrap Dream 496 18.2 193.0 3775.0 male df [ ot 'l AN EQUEA )
342 Chinstrap Dream 50.8 19.0 210.0 4100.0 male A
array(['male’', 'female'], dtype=object)
343 Chinstrap Dream 50.2 18.7 198.0 3775.0 female

344 rows x 7 columns
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df.info()

<class 'pandas.core.frame.DataFrame'>

RangeIndex: 891 entries, © to 890
Data columns (total 12 columns):
Non-Null Count Dtype

# Column

2] PassengerId 891
1 Survived 891
2 Pclass 891
3 Name 891
4 Sex 891
5 Age 714
6 SibSp 891
7 Parch 891
8 Ticket 891
9 Fare 891
16 Cabin 204
11 Embarked 889

non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null

inté64
int64
inté64
object
object
float64
int64
inte4
object
floatée4
object
object

dtypes: float64(2), inté4(5), object(5)

memory usage: 83.7+ KB
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df.isnull().sum()

Passengerld 0

Survived 0
Pclass 0
Name 0
Sex 0
Age 177
SibSp 0
Parch 0
Ticket 0
Fare 0
Cabin 687

Embarked 2

dtype: int64
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n/NTNY NpNn#
df.drop('Cabin’,axis=1,inplace=True)

N/NTNy2a ,0MoN 0DV DY NMNIY DPpNN#
df.dropna(subset=['Cabin'], axis=0, inplace=True)
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NN NTNY2 DMON DY 1onN#
()mean_age = df['Age'].mean
df['Age']=df['Age'].fillna(mean_age)

NMNN DTNV 0DM0N DWW "On#
dff'Cabin'] = df['Cabin'].fillna('Missing')
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N>202 0MON 0Dy Dy NNY npNn #
df.dropna(axis=0,inplace=True)

N>201 0ON 0D DY MY NpNn #
df.dropna(axis=1,inplace=True)
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N>202 DM MTNy2 DMON DD "On#
numerical_cols = df.select_dtypes(include=np.number).columns
dffnumerical_cols] = df[numerical_cols].fillna(df[ numerical_cols].mean())

N>202 NNNNN NIMNY2 DM0N DY 1oNn#
object_cols = df.select_dtypes(include="object').columns
dffobject_cols] = df[object_cols].fillna('Missing')
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#Chose attributes
X=df.drop([ 'species’','island’, 'sex’'],axis=1).to_numpy()
X.shape

(333, 4)
#chose target

y = df['island’'].to_numpy()
y.shape
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Train test split

X _train,X test,y train,y test=train_test split(X,y,test size=0.20,\
shuffle=True,random state=42)
print(“"train: ", X_train.shape, y _train.shape)

+

print("tes , X test.shape, y test.shape)

train: (266, 4) (266,)
test: (67, 4) (67,)
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Scaling the data




Max/Min Normalization

X — min(x)

Fnorm = max(x) — min(x)

Normalization

'/\ | /\ -
Min Max 0 1




Two Distribution With Same Mean

NN NMabsnn
MO TTM

' (variance) M
(standard deviation) 1PN MMV

High Variance

34.14 34.1%
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https://www.strictlybythenumbers.com/bias-vs-variance




Standardization

x — mean(x)

Xstand — Sz
standard deviation (x)
with mean:
p=13 @

and standard deviation:




Normalization (min-max scaling)
vs. Standardization

Alcohol and Malic Acid content of the wine dataset
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Min Max Scaler

scaler = MinMaxScaler()
print('Min: {} Max: {}°
X _train = scaler.fit_transform(X_train)
X _test = scaler.transform(X_test)

print('Min: {} Max: {}'.format(X train.min(), X train.max()))

.format(X_train.min(), X train.max()))

Min: 13.1 Max: 6050.90
Min: 9.0 Max: 1.0
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Stanrdard Scaler

scaler = StandardScaler()
print('Min: {:.3f} Max: {:.3f}'.format(X train.min(), X train.max()))

X_train = scaler.fit_transform(X_train)

X _test = scaler.transform(X test)
print('Min: {:.3f} Max: {:.3f}'.format(X train.min(), X train.max()))

Min: 13.100 Max: 6050.000
Min: -2.214 Max: 2.869
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# create KNN classifier

knnl = KNeighborsClassifier(n neighbors = 5)
# fit to train data

knnl.fit(X train,y train)

%v KNeighborsClassifierg

gKNeighborsCIassifier()é
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#predict on test samples
y_pred = knnl.predict(X test)
y_pred.shape

(67,)
#accuracy on test samples

accuracy score(y_true=y test, y pred = y pred)

©0.6417910447761194
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#confusion matrix on test data
fig, ax = plt.subplots(figsize=(3, 3))
ConfusionMatrixDisplay.from_predictions(y_true=y_test,y pred=y pred,)\

values format="d",cmap="Blues"”,ax=ax);
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#classification report on test data
print(classification_report(y_true=y test, y pred=y pred))

precision recall fl-score support

Biscoe 0.63 0.68 0.66 28

Dream .66 8.92 Q.77 25
Torgersen .50 .97 0.12 14
accuracy 0.64 67
macro avg 0.60 0.56 0.52 67
weighted avg .61 .64 9.59 67
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Penguin Classification exercise

Penguin Dataset NNaNN 1YL

n'on DMl 171 .1
T'T2 NNUVN NINYN NNAI,D'"I%0N D''9XN NN] .2

NNl [IM'R7 177N .3
(Mu'w NNA) DM DX 1707 .4
IMm'xn ma 7y fitivya .5
.6
v
rt

Inann "ma 7y predict 1yxa
JN2NN 1IN 7V VIX' TN 1R TA
Accuracy, Confusion Matrix, Classification repo
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https://colab.research.google.com/drive/1IudLrV5T1rxEBkAkml66BbMyGKilVOEd?usp=drive_link

Penguin Regression exercise

Penguin Dataset NNaNN 1YL

D'ON DM 17 .
90N N1VN NINYN 1NNAI,D"I90N 0'1''9XN NNA..
NNl [IN'R7 177N .

(NL'Y INN2) DIMIN DX 1707 .

Im'~n M v fit wya .

|INnann ima 7v predict yya .

(r2) jnann 2ma v yixa ' TmipT.
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https://colab.research.google.com/drive/1IudLrV5T1rxEBkAkml66BbMyGKilVOEd?usp=drive_link
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