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COURSE OBJECTIVES:

To understand about data cleaning and data preprocessing

To familiarize with the Supervised Learning algorithms and implement them in

practical situations.

To familiarize with unsupervised Learning algorithms and carry on the implementation part.
To involve the students to practice ML algorithms and techniques.

Learn to use algorithms for real time datasets.

LIST OF EXPERIMENTS:

1
2.
3.
4

5.

o

Demonstrate how do you structure data in Machine Learning

Implement data preprocessing techniques on real time dataset
Implement Feature subsets election techniques

Demonstrate how will you measure the performance of a machine learning model

Write a program to implement the naive Bayesian classifier for a sample training data set.
Compute the accuracy of the classifier, considering few test data sets.

Write a program to construct a Bayesian network considering medical data. Use this model
to demonstrate the diagnosis of heart patients using the standard Heart Disease DataSet.

Apply EM algorithm to cluster a set of data stored in a .CSV file.

Write a program to implement k-Nearest Neighbor algorithm to classify the dataset.

Apply the technique of pruning for a noisy data monk2 data, and derive the decision tree

from this data. Analyze the results by comparing the structure of pruned and unpruned tree.

10. Build an Artificial Neural Network by implementing the Backpropagation algorithm and test

the same using appropriate data sets

11. Implement Support Vector Classification for linear kernels.
12. Implement Logistic Regression to classify problems such as spam detection. Diabetes

predictions and so on.

TOTAL:60 PERIODS

LAB REQUIREMENTS:

Python or any ML tools like R

COURSE OUTCOMES:
On completion of the laboratory course, the student should be able to

CO1:

CO2

apply data preprocessing technique and explore the structure of data to prepare for
predictive modeling

: understand how to select and train a model and measure the performance.
CO3:
CO4:
CO5:

apply feature selection techniques in Machine Learning

construct Bayesian Network for appropriate problem

learn about parametric and non-parametric machine Learning algorithms and implement to
practical situations
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Exercise No. : 01 Demonstrate how you structure data

Date:

in Machine Learning

Ai

Write a program to demonstrate how you structure data in Machine Learning

Procedure:

Step 1: Start the Jupiter notebook.

Step 2: Create a new Python 3 (ipyvkernel) file
Step 3:import the library pandas

Step 4: Read the CSV file

Step 5: Print the Dataset

Step 6: End the program

Program:

In [1]: dimport pandas as pd

In [2]: df=pd.read_csv(“"student.csv™)

In [3): df

Out|3] Reg. no. M1 M2 M3 result
0 100 6540 9840 450 0
1 101 6540 NaN 20 1
2 102 NaN 650 450 0
3 103 840 870 670 !
4 104 10 50 780 1
5 105 670 340 NaN 0

In [6]: df.head(2)

Reg. no. M M2 M3 result
0 100 6540 S840 450 0
1 101 6540 NaN 20 1

In [7]): df.tail(2)

Outl? Reg.no. M1 M2 M3 result

4 104 10 50 780 1
5 105 670 340 NaN 0

Result:

The above program was executed successfully. Hence, the output is verified




Exercise No. : 02 Implementing Data Preprocessing techniques
Date: on real time dataset

Aim:
Write a program to implementing Data Pre-processing techniques on real ime dataset
Procedure:

Step 1: Start the Jupiter notebook.

Step 2: Create a new Python 3 (ipykernel) file

Step 3: import the library pandas

Step 4: Read the CSV file

Step 5: Cleaning the missing values with NaN

Step 6: Filling the missing values by giving number

Step 7: And Filling the values using forward, backward fill and average value
Step 8: Print the Dataset

Step 9: End the program

Program:
In [1): import pandas as pd

In [2): dfepd.read_csv(“student.csv")

Reg. no, M1 M2 M3 result

0 100 6540 9840 450 0
1 101 6540 NaN 20 1
2 102 NaN 650 450 0
) 103 840 870 670 1
4 104 10 50 780 1
5 105 670 340 NaN 0

In [6]: df.describe()

outi6

Reg. no. M1 M2 Ml result

count 6000000 5000000 500000 500000 6000000
mean 102 500000 292 000000 23500000 47.40000 0.500000
std 1870829 331910379 41985295 2012559 0547723

min 100.000000 1.000000 500000 200000 0.000000

25% 101250000 67.000000 3400000 4500000 0.000000
50% 102500000 84000000 6500000 4500000 0500000
75% 103750000 654000000 2700000 6700000 1000000
max 105000000 654 000000 92400000 7800000 1.000000




~

In | df.info()
<class 'pandas.core.frame.Dataframe’>
RangeIndex: 6 entries, @ to 5
Data columns (total 5 coluens):
# Column Non-Null Count DOtype

@ Reg. no. 6 non-null int

1 M S non-null float6s
2 M S non-null floatss
3 M3 5 non-null floatéa
4 result 6 non-null intés

dtypes: floatsd(3), int64(2)
memory usage: 368.9 bytes

In [8]: df.isnull().sum()

Reg. no. )
M1 1
M2 1
M3 1
result e
dtype: inté4

In [9]: df.dtypes

ut{9]: Reg. no. intéd
M1 floaté4
M2 floatss
M3 floatéa
result int6s

dtype: object

In [10]): df.shape

Dut[ie]: (6, S5)

In [11): dfi-df.fillna("n")

In [12]: df1

Reg. no. M1 M2 M3 result
0 100 6540 0840 450 0

1 101 6540 n 20 1
2 102 n 650 450 0
) 103 840 870 6§70 1
4 104 10 50 780 1
5 105 670 340 n 0

n [13): df2+df.f111na(s)
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Reg. no. M1 M2 M3 result

0 100 6540 0840 450 0

1 101 6540 50 20 1

2 102 50 650 450 0

3 103 840 870 870 1

N 104 10 50 780 1

4 1005 670 340 50 0
dictionary
dfl=df.fillna({ chol’':1, 'fbs":2})
dfi1.isnull().sum()

dfl

Reg. no. M1 M2 M3 result

0 100 6540 9840 450 0
1 101 6540 NaN 20 1
2 102 NaN 650 450 0
) 103 840 870 670 1
4 104 10 50 780 1
5 105 670 340 NaN 0

Carry forward

df1-df.Fillna(method="FFil11")

df1
Reg. no. M1 M2 M3 result

0 100 6540 S840 450 0

| 101 6540 S840 20 1

2 102 6540 650 450 0

3 103 840 870 &70 !

K 104 10 50 780 1

5 105 670 340 780 0

Backward fill

dfi-df .fillna(method-"bfill"™)

dfl




Reg. no. M1 M2 M) result

0 100 8540 9840 450 0
1 101 6540 650 20 1
2 102 840 650 450 0
3 103 840 870 670 1
4 104 10 50 780 1
5 105 670 340 NaN 0

Fill avg value 1

In [19]: dfi.df.interpolate()
dfi

Reg. no. M1 M2 M3 result

0 100 6540 ®840 450 0
1 101 8540 5245 20 1
2 102 3690 650 450 0
J 103 840 870 &0 1
) 104 10 50 780 1
5 105 670 340 780 0

Drop NA row/column

In [268]: dfi-df.dropna()
df1

Reg. no, M M2 M) result

0 100 5540 9840 450 0
3 103 840 870 670 1
4 104 10 50 780 1

Result:

The above program was executed successfully. Hence, the output is verified
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Exercise No. : 03

Date:

Aim:
Write a program to implement Feature subset selection techniques

Procedure:
Step 1:Import pandas to create DataFrame
Step 2:Make DataFrame of the given data
Step 3:Vanance Threshold feature selector that removes all low-variance features,
Step 4:1t will zero variance features
Step 5: Drop the error data
Step 6: Print the DataFrame

Program:

In [1]: import pandas as pd
In [2]: data » pd.Dataframe({"A":[1,2,3,4,5,6],
"8°:[7,8,9,10,11,12),

"C":[0,0,0,8,0,0],

"L Tas P 1 ar 3¢ 31
Vv o ..,?4, ..’,:),.‘,‘,.]])

In [13]: data

4 A B C D
o1 7T 00
t 2 8 0%
2 3 9 0 2
J 4 0 0 8
4 5 11 038
$ 6 2 0 2

In [4]: from sklearn.feature selection import VarianceThreshold

In [5]: var_thres = VarianceThreshold(threshold « @)

In [8]: vor_thres.fit(data)

VarlsmceThreshold(threashold«d)

var_thees. et _support()

'

array([ Troe, True, False, Truwe))

In [8]: date.columms[var_thres.get supporet())

Index([‘A*, '8', 'D'], drypas'object”)

Implementing Feature subset selection techniques

constant_columns « [column for column In data.columms If column not In data.colusns[var_thres.get_support()]]

(18]: peint(len(constant_coluans))

1
-

for feature in constant_coluans: print{festure)

C




Result:

data.drop(constant_columns, axis « 1)

W a L N
W
-
—
[
w

The above program was executed successfully. Hence, the output is verified




Exercise No. : 04 Demonstrate how you will measure the
Date: performance of a machine learning model

Aim:
Write a program to demonstrate how you will measure the performance of a machine learning model

Procedure:

Step L:Import the Dependencies

Step 2:Load the csv data to a Pandas DataFrame

Step 3:Split the Features and Target

Step 4:Split the Data into Training data & Test Data

Step 5: Train the LogisticRegression model with Training data

Step 6: Find accuracy on training data&accuracy on test data

Step 7: Import the confusion matrix and again find the accuracy of the data
Step 8: Train and Test the data with Precision

Step 9: Recall for training and testing data predictions

Step 10: F1 score for training and testing data predictions

Program:

in [1]: 1sport pandass as pd
df-pd.read_csv( diabetes.csv”)

af

Pregnances Glucose BHoodPressure SnThickness msulin BMI DiabetesPodigresfuncion Age Outcome

N 6 48 n” » 0 336 0827 % 1

1 t &5 26 o 0 268 0354 K} 0

i 8 8 4 e 0 ) esn? N 1

3 ' e &8 b3 N 2 oY N 0

4 0 1w W ¥ % O 228 N !
T ‘0 "0 7 & 150 N% o1 & 0
764 2 122 70 b4 0 383 0340 7 0
res 5 n n 23 "2 22 0245 N 0
res ! 126 80 ° 0 N1 oy 1
rev 1 # 70 n 0 N4 es 2 k]

768 rows < 9 columns

from sklearn.model_selection import train_test _split
from sklearn,linear sodel isport LogisticRegression

"

In [4]: df[ Outcome’).value_counts()
tis a seo

i 268

Name: Outcome, dtype: Iintéd

In [5]: X « df.drop(columns«"Outcome’, axis«l1)
Y « df[ "Outcome’ ]




In [

print(X)
Pregnancies Glucose BloodPressure SkinThickmess Insulin BN ) DlsdetesPedigrestusct ton
@ A 148 72 5 e 33.8 : :32‘
i 1 85 66 2% 0 26.6 2 9:672
2 8 183 02 e e 23.2 - 5180
3 1 B9 66 23 4 28.1 ¢ 2.288
a & 137 e s 168 231 . “en
- - - - e - e ", ..x"
764 0.3%
763 10 101 76 Gl 8@ 32.9 785 8.2¢5
764 2 122 7e 27 @ 36.8 768 .34
765 5 121 72 23 112 26.2 767 2.215
766 1 126 oo e e 3.1
767 1 93 7@ 31 e 30.4 [288 rows x B ¢columns)
In [7): prisat(Y)
e 1
| e
2 1
3 L]
] 1
763 )
6L e
765 a
766 i
767 Q

In [8]:

In [9]:

In [19]

In [11]

In {12]

In [13]:

In [14):

In [15)

In [16)

Name: Outcome, Length: 768, dtype: intdd

X_train, X_test, Y_train, Y _test - train_test_split(X, Y, test_size-d.2,
stratify.Y, randos_states2

print(X.shape, X_train.shape, X_test.shape)

(768, 8) (614, 8) (154, 8)

model » LogisticRegression(max_iter~1004)

model.Fit(X_train, ¥Y_train)

LogisticRegression(max_iter«-1000)
from sklearn . metrics Import accuracy_score

X_train_prediction « model.predict(X_train)
training data_accuracy = accuracy score(Y_train, X train perediction)
print(training data_accuracy)

9.7882736156351792

O;Lnt(‘A<<ura:y on Tralning data :°, round(training data_accuracy*iee, 2),
‘%)

Accuracy on Training data : 78.83 %

X_tost_prediction - sodel.predict(X_test)

TeST_Cata_accuracy ~ accuracy_score(V_test, X_test prediction)
print{test_data_accurecy)

8.7597402597402597
print(“Accuracy oo Training data :°, round(test_data_accuracy*iee, 2),
%)

Accuracy on Tralning dets : 75.97 X

age
o

n
2

»
4
b4
»
4
3




el . predict(X_test)
SCCurdCy_score(Y_test, X _test prediction
CCuracy

# alning dats 2 S(test _date accuracy*loe

Accuracy on

isport seaborn as sns

sns. heataap (¢f_matrix, anmot«True)

from sklearn.metrics import :"m:'.’,ltf_'.v::'c
precision_train precision_score(Y_tralin, X _train_prodiction

nt("'Y g data Pre , pre

train

Training data Precislion « B.75301204810277

precision test pre tion
ol Tess dAas

Test data Precision «

from sklearn.setrics import recall score

recall _traln recall _score(Y traln, X traln prediction)
t('Y g dat 1 ', recall_train)

Training data Recall « 0.5841121495327108

recall test recal

c vl Tost :

Test dats Recall »

from sklearn.metric

f1_score_train fl_ )

print( Training do

Training data Fi1 Score =

- 80

10




In [26]: f1_score_test « recall score(Y_test, X_test prediction)
print(’Test data F1 Score «', f1_score_test)

Test data Fl Score = 0.51655185185185185

In [27]): def precision_recall f1_score(true_labels, pred_labels):
pracision_value = precision_score(true_labels, pred_labels)
recall value » recall score(true_labels, pred_labels)
f1_score_value - f1_score(true_ladels, pred_labels)
print('Precision «' ,precision value)
print('Recall «',recall_value)
print('Fi Score «',f1 score_value)

In [

L
o
—

precisicon_recall f1_score(Y_train, X train_prediction)

Precision « 9.7530120481927711
Recall = ©.5841121495327103
Fl Score = 0,6578047368421052

In [29]: precision_recall_f1_score{Y_test, X_test prediction)

Precision « 0.717048717048718
Recall « 9.5185185185185185
F1 Score = ©.60215053763484285

Result:
The above program executed successfully. Hence output verified




Exercise No. : 05A Write a program to implement the naive Bayesian
Date: classification for a sample training data set

Aim:
Write a program to implement the naive Bayesian classification for a sample training data set.
Compute the accuracy of the classifier, with Titanic test data sets.

Procedure:
Step L:Import the Dependencies
Step 2:Load the csv data to a Pandas DataFrame
Step 3:Split the Features and Target
Step 4:Split the Data into Training data & Test Data
Step 5: Train the GaussianNB model with Training data
Step 6: Find accuracy on training data&accuracy on test data
Step 7: Use the cross validation and again find the accuracy of the data with training data.

Program:
Isport pandas as po

In [24]: oF « po.redd cov(titanic Ccov™)

of . pene()

Pavsengecd Noarw  Polewns Sex A S0S0 Parch Tichet Torw Cabm Crderked  Sureived
9 1 Brand W Dost Marra 3 mae 220 1 2 ASJNn THO NN s 0
t 1 Camegs M Jore Evadey Frorence Enggs T 1 ferale M0 1 bl PCITHS Tt G C !
? ) Metduren Mt Lare 3 fevale X0 b 9 STONDQ J0TI0 T4 NN S 1
) 4 Faete W Jacgues Heath (LY May Pesd 1 fevale 350 1 2 s SY10M Cc3 s \
4 t] Adan Ak Witam Mesry 3 mam X0 L ° JINS0 10000 N s 0

ia [35): #F . deop{ " Passengerid’, "Nase ', "Si05p°, "Parch’, "Ticket ', "Cobin', "Intarked” ] axis- "colums’ inglace-True)

af . head()

Potaw Sex  Age Fare  Sorvived

0 3 mele 290 72500 d

' T Wae BN TN !
2 ] e MO0 TR '
3 1 e 350 530 1
4 ] mae 350 0 2

In [26): inputs = af.drop( Survived ,axis="columns’)
target « df . Survived

In [53): # (nputs.Sex = {mputs.Sex.mop({'scle’: 1, "femole’: 2))

In [27]): dumsies - pd.get dummies(inputs.Sex)
dumslies. head(3)

female make

In [28]: inputs « pd.concat([inputs,cdusmies],axis«"columns”)
inputs. head(3)

Pclass Sex Age Fare fTemnale male

0 3 maw 20 7250 ¢ 1
1 T female 380 71280 ' 0
2 3 femae 200 7829 ! ¢
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inputs.orop([ 'Sex’, ‘'male’ ], axis-"colums’ , inplace~True)
inputs.head(3)

Pclass Age Fare female

o 3 20 73500 0
1 1 380 7123833 1
2 3 260 78% 1

inputs.columns[inputs.isna().any()]

Index(["Age” ], dtype«‘object’)

inputs.age[:10]

2.2
8.2
26.9
e
e

VOSSNV DHDWwN D
E

Name: Age, dtype: floatéd

irputs.Age « inputs.Age.fillna(inputs.Age.mean())
irputs.head()

Pclass  Age Fare Temale

0 3 20 72500 0
1 1 380 712830 1
2 3 60 7TW2% !
3 1 350 S3wW0 1
4 } 350 805 0

from sklearn.model_selection import train_test spiit
X_train, X_test, y_train, y_test « train_test_split(inputs,target,test_size«0.3)

from sklearn.nalve bayes Import GaussianNg
model ~ Gaussianhg()

modal. fit(X_tralin,y train)

Gaussiann@(priors«lione, var_ssoothing=le-09)

model.score(X_test,y test)

8.76358208955233838

X_test[o:10]

Pclass Age Fare female male
b 1 30000000 Sse29 1 0
9 1 20630113 297000 2 1
1" 1 47000000 520000 2 1
w 1 32000000 S0000 2 '
35 3 20663 TS0 1 0
an 1 20600110 6350 k] !
» 3 6018 TS0 1 0
562 3 25000000 135000 k] 1
542 3 11000000 312750 1 0
50 3 2969113 T2%0 N !

y_test{o:in)




In (18]
In [19)
In [24
Result:

The above program executed successfully. Hence output verified

209
839
11e
8n
23§
411
n
562
5482
250 @

Name: Survived, dtype: intés

B0 00 M-

sodel .predict(X_test[0:18])

array([1, 0, 0, 0, 1, 9, 1, 0, 1, 0], dtype«intéd)

mode] .predict_proba(X_test[:18])

array([[0.00455992, 8.99544008],

[0.91382024, 0.08517976],
(0.88164575, 0.11835425],
.92347978, @.97652022],
00084386, 0.90915614],
L99093385, 0.00996605],
09094857, 2.90905143],

"

e
e

"o~

97923786, 0.02076214],
9516967 , 9.9483033 |,
9909573 , 2.0090427 1))

(0
2]
(e
(@
[e

from sklearn.model selection import cross_val_score
cross_val_score(GaussiamiB( ), X_traln, y_traln, cve«s)

array([0.75356825, @.784 , B.76612003, 9.82258045, 0.77419355])
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Exercise No. : 05B
Date:

Write a program to implement the naive Bayesian
classification for a sample training data set

Aim:

Write a program to implement the naive Bayesian classification for a sample training data set.
Compute the accuracy of the classifier, with Spam test data sets.

Procedure:

Step L:Import the Dependencies

Step 2:Load the csv data to a Pandas DataFrame

Step 3: Categorize the target of data

Step 4:Splitting the Data into Training data & Test Data

Step 5: Import CountVectorizer to vectorize the data

Step 6: Import the MultinomialNB model and find the accuracy of the data

Step 7: Import the Pipeline model and find the accuracy of the data by cross validating the

vectorized data with trained data.

Program:

In [1]): import pandas as pd
df » pd.read_csv(“spas.csv”)

df.head()

o Category Message
0 ham 00 unil urong poit. Crazy . Avaliable only
1 ham Ok Qe . Joking wif w ond
2 spam  Freo eniry n 2 3 widy comp to win FA Cup Sna
3 ham U dun say 50 early hor U ¢ already then say
4 ham  Nah | donY thnk be goes 10 ust be bves &0

In [2): df.groupby( Category’).describe()

count  wnique top freq
Category
ham  482% 45% SompNMicigle 30
spam 47 541 Please call our customer senice representatiy -
In [3]): of[ spam’ |=cf[ ‘Category ' ).apply(lambda x: 1 If Xeu'spin’ else @)
df.head()
: Category Message spam
0 ham 00 unth Jorong POl Craly  Avalable ony 0
1 nam OK lar . Joking wif o ool 0
2 spam  Free eolry in 2 a widy Comp 10 win FA Cup fna 1
3 Bam U dun say 50 ety hor . U C alteady then say El
B nam Nah | don Bni he goes 2o usf. he bves a0 ]

in

[4): from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test « train_test_split(af.Message, df.spam)




In [5]: from sklearn.feature_extraction.text import CountVectorizer
v » CountVectorizer()

X_train_count « v.fit_transfore(X_train.values)
X_train_count.toarray()[:2)

array([[e, ©, 9, ..., 0, 0, 0],
[0, 8, 8, ..., 0, 0, 8]], dtype-intéd)

In [6]: from sklearn.nalve bayes lsport Multinoalalnd
model « Multinomialng()
sodel . Fit(X_tralin_count,y train)

Multinosialng()

In {8]: X_test_count = v.transfora{X_test)
sodel . score(X_test_count, y_test)

i8] B.9877961234745154
In [8]: from sklearn.pipeline import Pipeline
cif « Pipeline(]
{“vectorizer’, CountVectorizer()).
(‘ob', witinonlalns())
D
In [18]: clf.fit(X_train, y_train)

ut] 1 Pipeline(stepse[( 'vectorizer’, CountVectorizer()), ('nb", Muitinomialni())])

In [11]: clf.score(X_test,y test)

tiil 2.9877961234745154

..
>

v [312): clf.predict(emalls)

array([e, 1], dtype=intés)

Result:
The above program executed successfully. Hence output verified
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Exerciee No. : 06 UsingBayesian model to demonstrate the diagnosis a heart
Date: patients using the standard heart disease data set.

Aim:
Write a program to construct a Bayesian network considering medical data. Use this model to
demonstrate the diagnosis a heart patients using the standard heart disease data set.

Procedure:
Step L:Import the dependencies
Step 2:Load the csv data to a Pandas Data Frame
Step 3:Import BayesianModel and train the data
Step 4:Import MaximumLikelihoodEstimator and estimate the maximum likelihood of the data
Step 5:Use the ValidationElimination method on the model to inferencing the data.
Step 6:Display the maximum likelihood probability of the target data.

Program:

In [1]: import nuspy #5 np
import pandas as pé
import csv

In [2]: from pgepy.estisators fsport MaxisumlikelihoodEstisator
from pgepy.msodels import Bayesianfodel
from pgmpy. inference ilsport Variableflimination

3
“w

hD -~ pd.read_csv( Peart.csv’)
PO = hD.replace('?", np.nan)
o]

000 X <P UWSIDPS  CAOE DS resiecg thalach exang oldpeak slope <o Thal tarpet

0 8 1t 30 M50 230 v 0o 1500 o0 23 00 00 ) !

1 t 20 1300 250 00 1o t870 00 s 00 00 2 1

2 & 0 10 100 20 20 oo o 00 14 20 00 2 L

3 Tt 10 1200 2360 00 10 1780 20 08 20 00 2 1

4 7 0 00 1200 NaN 00 10 1630 10 06 20 00 2 1

M 5 000 400 410 00 16 o 10 02 10 00 3 0

MM & 1t 30 100 240 00 e 120 o0 12 10 00 0
N 0 1 00 a0 920 10 10 W 00 R 10 20 ) 0
1 5 1 09 1300 1210 00 1o 150 10 12 10 10 3 0
m = 0 10 100 2480 00 o0 1740 0o -1 10 10 : o

303 1ows x 14 COWMns
In [9): wodel ~ BayeslanModel([( age”, torget ), { sex’, “target”), ('tresthps’, “target ), ("cp’, "target '), ("torget’, "redtecy’),
(“target’,"chol '), ("target”,"Foun "), ("targer’, "thalech® ), ("target’, "exang’ ), ("terget”, "oldpesk’ ), ("target’, "slope’),
("target’, “ca’”),("target’,"thal")])

In [5]: primt{"\n Learning COFD using Maxisum Likellihood estisators’)
sodel . Fit(hD, estinater « Maxisuml (heliboodistisator)

Learning CPO uslng Manlsmas Likelileod estimators

Ir [8]: prist{ ' \ninferencing with Sayesisn Netuork')
ho_infer « varladleElisination(eodel)

Inferencing with Bayesian Network

In 1190): prinmt{'\n 1. Prodablility of *satdesease glven evidence = restecy :1°)
ql = hO_infer . query(variables « ["target’], evidence « {'restecg’:1))
prist{gl)

17




1. Probablility of heatdesease glven evicence « restecy
AT 7 I RRRAEC o= e SR N
targer phi(target
- PRP—— —
target(e) 0.4
Srrmmsnsnnnn L -
!-';"-.l o o
Secomooenens Feviacessesrrros *
Ir 8 print( P Prodadllit ¥ heatdesease glven evidence =

Q2 MO _infer.query(variables ["target’), evidence {

print(ql)

2. Probability of heatdesease glven evidence = ¢p:2

N * . " *
target phi{terget)
PrssanRssRsssineRanssasnsnnned
terget(®) 0.4862
UK IACC Poseweboirriseperid
target(l e.5138
PO $osscsssssssnana .

Result:
The above program executed successfully. Hence

i

output verified

I8




Exerciee No. : 97 Apply EM algorithm to cluster a set of
Date: data stored in a .csv file

Aim:
Write a program to apply EM algorithm to cluster a set of data stored in a .csv file

Procedure:
Step L:Imported libraries and dataset

Step 2:loading data-set for EM algorithm
Step 3:Defining EM Model
Step 4:Training of the model
Step 5:Predicting classes for our data
Step 6:Accuracy of EM Model
Program:
in [1] #lmported Libraries and dotaset
from sklearn import datasets
from sklearn.cluster import KMeans
from sklearn.utils import shuffle

import nuspy as np
isport pandas as pd
In 2] #loading dotgo-set for M clgorithe
iris « datasets.load_iris()
X « pd.Dataframe(iris.data)

Y « pd.DataFrame(iris.target)

In [3]: sDefining EM Model
from sklearn.mixture import GaussianMixture
nodel2-GaussianMixture(n_components«3, random_state-342%)
#Troining of the model
model2 . Fit(X)

GaussianMixture(n_components=3, randos state=3425)

In [4]: #Predicting classes for our doto
vu~ model2. predict(X)
RACCUrocy ¥ EN Model
from sklearn.setrics lmport confusion msatrix
cmeconfusion_satrix(Y,uu)
print(cm)
from sklearn.metrics import accuracy score
print(accuracy score(¥Y,uu))
({0 @S0}

[45 5 @)
[ese @]]

.

9.033333333333333

Result:
The above program executed successfully. Hence output verified
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Exerciee No. : 08 Implement k-Nearest Neighbour algorithm to
Date: classify the dataset

Aim:
Write a program to implement k-Nearest Neighbour algorithm toclassify the dataset

Procedure:
Step 1:
Step 2:
Step 3:
Step 4:
Step 5:
Step 6:

Program:
In [1]: import pandas as pd
from sklearn.datasets import load_iris
iris«load_fris()
In [3): Iris.feature_names
T ["sepal length (cm)",
‘sepal width (cm)’,
‘petal length (cm)",
‘petal width (cm)']
v [4]: iris.target_names

array{['setosa’, ‘versicolor', ‘virginica'], dtype-'<Ui@')
[5): df-pd.Dataframe(iris.data,columns~iris.feature_names)

af.heac()

sopal length (cm)  sepal width (cm)  petal length (om)  petal width (cm)

0 51 s 14 02

1 4% 10 14 02

2 47 32 13 02

b af 1 15 02

i 50 36 14 02
In [7]: of[ 'target’ ]«iris.target

df.head()

sepal length (cm)  sepal width (cm)  petal length (cm)  petal wadth (cm)  target

0 51 35 4 02 9
1 49 30 14 02 J
i a7 32 1] 02 0
3 45 M 15 2 i
K 50 is 14 02 0




In [8]: dffdf.target«1].head()

i sepal length (cm)  sepal width (con)  petal beagth (cm)  petel width (cm)  target
L] 70 2 47 14 \
" LY 32 44 15 1
52 a8 n L8] 15 1
53 55 23 49 L 1
54 85 28 a8 15 1

In [9]: df[df.target-~2].head()

sepal leogth (cm)  sepal wadih (cm)  petal length (Cm)  petal width (cm)  Sarget

100 63 i3 60 25 2
0 58 27 51 19 2
102 LA 590 FA 2
103 63 raY 56 s 3
104 65 30 58 22 2

In [18): Of[ flower_name' |~0f.target.apply(lasbda x:iris.target_names[x])

In [12]: df.head()

sepal length (o) sepal Widmh (cm)  petal ogth (Cm)  petal width (cm)  target  Bower_same

0 s s 14 0.2 0 1etote
1 49 30 14 02 0 i€t0sa
i a7 32 13 02 0 atesa
3 46 3 15 02 0 1etosa
R 50 38 14 02 0 setosa

In [20]: dfe-df[:58)
dfi-df[5e:108)
df2.df[100:]

In [21]: isport matplotlid.pyplot as plt
Smatplotlid inline

.
-

plt.xlabel( Sepal Length’)
pit.yladel( 'Sepal width')
plt.scatter(dfo[ ‘sepal length (cm)’],df0[ "sepal width (cm)'],color="green” marker-"+")
plt.scatter(dfi[ “sepal length (cam)'),dfi[ sepal width (ce)').color«"blue" marker-"*')

Duti31]: <matplotlib.collections.PathCollection at @x2388bcadcod>

a8 ¢ -
.
-
-
404 .
.
- .
.
- -
3514 L -
. - .-an - -
.- ™
| . e - - - -
! . .. LR
104 »» LR R o T ..
. - L
- - . .
- Ve =
. s
254 . - .
! . -
. . . .
e
04 .
45 %0 s 40 [ $1 ro




In [33]: pit.xiadel( Petal Length’)

plt.yladel( 'Petal uigth')

plt.scatter(afd ‘petal length (cm)'].of@| 'petal width (on)’].color="green” marker="+")
pit.scatter(af1] ‘petal length (cm)'],dfi petal width (c»)"],color="blue” ,marker-"*")

wt[32]: <matplotlid.collections.PathColliection ot Ox2i88cocfife>

.
11%1 ®
| .. -
1%01¢ .- aee e
. . e
] . AR as
L3S L
| . ..
190 ¢ -a e
=
Ibl‘&c
-
058 1 .
. e
-,
L OGN
L
i J ) 4 s

In [23): from sklearn.mode] _selection lsport train_test_split
xodf . drop(| "target’,  flower nase’ ], axis«'columns’)
y~df .target
x_train,x_test,y_train,y_test-train_test_split(x,y,test_size«0.2,randoe_state-l)

In [24]): len(x_train)

wrias 12@

In [26]: len(x_test)
t{2¢ e
In [34]: from sklearn.neighbors isport KNeighborsClassifier
knn«KNeighborsClassifier(n_neighbors-12)
In [35]: knn.fit(x_train,y_train)

EnelighdorsClassifiar(n_neightors-18)

In [36]: knn,score(x_test,y_test)

nNtide 0. 956056066666650667

In [37]: knn.predict([[4.8,3.2,1.5,8.3]))
Out (37 array([@])

In [38]: from sklearn.metrics import confusion _satrix
y_pred-knn.predict(x_test)
caconfusion matrix(y test,y pred)

In [39]: c»

out{39]: arcay([{12, O, O],
[0, 12, 1),
[ e o, &]], dtype~inted)

In [48]: Smatplotlid inline

import matplotlib.pypliot as pit
import seaborn as sn
pit.figure(figsize«(7,5))

sn hestmap(cm, annot«True)
pit.xlabel( 'Predicted’)
pit.ylabel( Truth’)

Out{4e Text(42.8, 8.5, “Truth')




4
Freascte
frox kKlearn. . metrd isport classification repore
classification report(y_test,y pred

pre ) reca f1-% B uppore
1) 1.99 1.6 1.0 11
L 8.92 9.96 |
P o 1.9 0.92 A
J a e.97 0
L0 Ve 0.2 9.97 0.96 0
welghted avg e.97 e.97 .97 e

Result:
The above program executed successfully, Hence output verified




Exercise No. : 09

Date: Derive a decision tree from the dataset

Aim:
Write a program to drive a decision tree from the dataset

Procedure:
Step I:
Step 2:
Step 3:
Step 4:
Step 5:
Step 6:

Program:

in

T1]: isport pandds a4

In [2]: &f « pd.read_cav("salaries csv™)

of mead()
el Ccompary 00 degeee  salary_more_then 100k
® wose Saes GGV DaChRrE 0
1 PO e eacuive  manteny 0
2 poogle SUMNESS IRA0N DN 1
3 Qeoge SUSMLNS MaNMONT  Maiery !
4 D202  COMPUIS! DIOQATYRGr DA 0
In [3): lcputs « df.drop( ' salary more then 100k‘,axis~'columns’)

In [4]: terget « df[ salary_more_then_100k')

from sklearn. preprocessing isport LabelEncoder
le_company « LabelEncoder()

le_Job « Labelincoder()

19_Segree ~ Labelincoder()

in [6]: Inputs[ company n'] « le_company.fit transfore(lnputs[’ company”])
inputs["Jeb n'] «~ le_Jcb.fit_transform{inputs] fob’])
inputs["degree_n'] « leo_degree.fit_transforn(inputs] ‘dagree’])

In [7]: Inputs

Comparny b Oegree compeny_n job_n  degree_n

[ Qooge sales wancdve  DaCheon 2 2 0
1 Qoople soles evectve  masiers 2 P4 !
i P SUIrNss MAnION  Dacheon 3 N 0
b googe DUSTNIS Manager  masters 2 0 !
4 Q009  COMOLNT rogrammer  DACHerT F 4 1 0
L] POOSH  COMDUI BrOgrammet Madiens P | 1 '
6 J0C pharma S000% Rcutve  Masiens [-] 2 !
7 0Cphama  COMPUin! Drogrammel  Bachelon Q 1 0
¢ phama DULEWIE MARION  Dacheon (=] ) 0
9§ ¢ phama OUBINRES MAnageT  Mmasien 2 & !
"0 *acen00k sales eseCutve  Dacheors 1 2 0
n facecach el evecitve madiens 1 2 !
7 facenook DUANeIs MAnI0N  DAChen) 1 0 0




-

8): inputs_nm = inputs.drop{| ‘company’, Jo0°, "degree’ ] axis«"colum

(9): inputs_n

'

company_n b n degres n

° 2 2 0
1 P 4 3 !
i 2 0 0
3 b 0 1
4 P 4 1 0
5 2 ! 1
¢ L] 2 1
7 ] ! 0
: 0 0 0
L o 0 1
"w 1 2 0
" 1 2 1
” 1 0 0
9 1 0 !
" 1 1 0
nolie]: target

& 0

H 0

4 i

3 1

4 o

s 1

e 0

7 "

: [

® 1

) 1

i1 1

12 1

8 1

id i

15 |

Name: salary _sore then 100k, dtype: Intés

In [11]: from sklsarn lsport tree
socel » tree, DecisionTreellassifien()

In [12]: wodel.fit{irputs_n, target)
Jer DecisionTreeClassifier(class_weightedone, criterione’ginl’, max_depthehone,
sax_features-Nore, max_leaf nodesshone,
mln_ispurity decresse«d.2, min_lmpurity spliteNone,
min_sasples_leaf-l, min_sasples_split-2,
aln_weight fraction_leaf«0.0, presort<false, randos_state-hcoe,
splittere"best”)

In [13]: model.score(inputs_n, target)

1.0
Is salary of Google, Computer Engineer, Bachelors degree > 100 k ?

[34]: wsodel.predict([[2,1.0)])

: array([@], dtype=intéd)
Is salary of Google. Computer Engineer, Masters degree > 100 k ?

In [15]): wmodel.predict([[2,1,1)))

negt array([1], dtype«intts)

Result:
The above program executed successfully. Hence output verified

o
n




Exercise No, : 10

Date:

Implementing the back propagation algorithm and test
the same using appropriate dataset

Aim:

Write a program to build an Artificial Neural Network by implementing the back propagation

algorithm and test the same using appropriate dataset

Procedure:

Step I:
Step 2:
Step 3:
Step 4:
Step 5:
Step 6:

Program:

In
in

(1]: dmport nuspy as np
X = np.arcay(([2, 9], [1, 5], [3, &]), dtypenfloat)
y = np.arcay(([92]), [86], [89]), dtypesfloat) # scole units
X= X/np.amax(X, axis=?) fsaxisum of X arroy

y = y/190 # moxisum test score {s 180

class Neuralletwork{object):
def __init__ (self): sparaseters
self inputSize = 2
self . outputSize » |
self hiddenSize » 3
self Ml » np.random.randa{self.inputSize, self . hicdenSize)
self M2 = np.random.randn{self hiddenSize, self.outputSize)

def feedForward(self, X):
self.2 = np.dot(X, self.Ml)
self .22 = self sigeoid(self.z)
self.23 = np.dot(self.z2, self.W2)
output = self sigmoid(self.z3)
return output

def sigmoid(sel?, s, derivefalse):
if (deriv == True):
return 5 * (1 ~ )
return 1/(1 & np.exp(-s))

daf backwoerd(self, X, y, output): #bachwurd propogate throwgh the networh
self.output_error » y « output & error (n output
self output_delta = self.output _error * self.sigmolid(output, deriveTrue)

self. 2] error » self.cutput_delte.dot(self. N2.T) #:7 error: how much our A
self.z2 delta = self.zd error * self.sigeoid(self.z2, deriveTrue) Copplying

self. Wl += X.T.dot(self.22 delta) # odjusting First set (lmput > hidsen)

self W2 oo self.22.T.d0t(self.cutput_delta) # cdfusting second set (Aldden
def train(self, X, y):

output » self. feedforward(X)

self.backmard(X, y, output)

N = NeuralNetwork()
for § in range(1000): retrains the AN JOW tives
£f (4 X 100 == 0):

print{“loss: * « str(np.avan(np.sguare(y -« NN, feedforward(X)))))
MN.eraln(X, v)
print(“Input: * « str(X))
print(TActual Output: " ¢ stry))
print(TLoss: T & str(mp.sqan(np.squarely - NN.feedForward(X)))))
print{*\n")
print(“Predicted Output: = o str(NN. feedForward(X)))

gaden (ayer weight

g derivotive of sy

weights

) OUTPUT) weight




Loss: 0.024912562840668836
Loss: ©.920568438885881255
Loss: 9.01716795812163748%
Loss: 90.0148471137378264543%
Loss: 9.012306361746843375
Loss: ©0.01058527287230595)
Loss: 0.009108548422123435)
loss: 9. 007916223149021982
Loss: 0.006921107548652352
Loss: 0.006084151847431011
Input: [[0.66666667 1. ]
[9.33333333 0.55555556)
(1. @.66666667))
Actual Output: [[9.92)
[@.86]
[0.89]))
Loss: 0.005375242340215718

Predicted Output: [[0.85879209)
[@.80977178)
[e.7961218 ]]

Result:
The above program executed successfully. Hence output verified




Exercise No. : 11 Implement Support Vector Classification

Date: for linear kernels

Aim:
Write a program to implement Support Vector Classification for linear kernels

Procedure:
Step L:Import necessary dataset from sklearn datasets
Step 2:Import the dependencies
Step 3:Separate the target from the features
Step 4:Split the data into training and test data
Step S:Import the Standard Scaler and implement it on training and test data
Step 6:Import the SVM model and implement it on the scaled data by setting the kernel as linear
Step 7: Display the accuracy on both training and test data
Program:
in [1): from sklearn.datasets lmport losd breast cancer
In [2]: from sklearn.model_selection lagort train_test_split
from sklearn. preprocessing inport MindGaScaler, StandardScaler

from sklearn.sve feport SWC
isport pasdas as pd

In [3]: 2 = load_breast_cancer()
2.TorgeT_ranes
orvay([ salignant®, “benign’], dtype«"3*)
In [4]: df.pd.Datafrase(a.data, columns « 1ist(a. feature names))

af["dlagronis’] « a.target
af .head(s)

mean  mean e mean mean een M(mmm e
TBfic TOEIE DOATOMI  A8D SMOOIMAESS COMPACISS CONCHWRY DU wymemety

e 7T N e e LR AT 2300% VTN Q4% "a WK % LAl -~
1 X8 om 290 1040 Dose™4 0a0s4 botes o001 0w 0 05547 na N0 10540 01238
2 NN N R M0 210060 015090 21974 QATW 02088 0050 2553 W50 17080 0148
3 ne »w» 752 W8 1% 2% S0 DA 0 EE L) N e sy 0 2058

In [5): X_traln, X_test, y traln, y_test « traln_test_split(a.data, a.target, stratify.a.target, randos_state-421)
print(f°x_train shape: {X_train.shape)”)
print(f X _test shape: {X_test.shape)”)
print(fy _train shape: {y_train,.shape)”)
print(f y_test shape: {y_test.shape)”)

X_train shape: (426, 38)
X_test shape: (143, 3@)
y_train shape: (426,)
y_test shape: (143,)

In [6): sva « SWC(kernel~"linesr’)
swn. Fit(X_train, y_train)

vel6): SvC(kernel="linqar")

In [7]t orint(f Accuracy on training subset is: (sve.score(X_train, y_train): . 3f}")
print(f Accuracy on test subsat Is: (sve,.score(X_Test, y_test):.if)’)
Accuracy oo training subset is: @.962

Accuracy on test subset is: 9.951

In [8): scaler « StandardScaler()
X_traln_scaled - scaler.fit_transfors(X_train)
X_test_scoled « scaler,.transform{X_test)

28




v

svm,

SVWC({

Accuracy on training subset {
ACCuracy on test subset is: 0.968

Result:

SVC{kernels"linear
fit(X_train_scaled, y train)

kernele'lingar’)

neir

nt(f° A

ACCUrac training subset is: (sve.score(X_train_scaled, y_train):3f)’
uracy test subset Is: {sve.score(X_test_scaled, y _test):.if})’)

The above program executed successfully. Hence output venfied




RSN T Implement Logistic Regression to classify
Date: problems such as Spam detection

Aim:
Write a program to implement Logistic Regression to classify problems such as Spam detection

Procedure:
Step 1:Import the Dependencies
Step 2:Load the csv data to a Pandas DataFrame
Step 3:Split the Features and Target
Step 4:Split the Data into Training data & Test Data
Step 5: Train the LogisticRegression model with Training data
Step 6: Find accuracy on training data&accuracy on test data
Program:
Inl ]: isport pandas as pd
inport numpy as np

from sklearn.model_selection import train_test_spliit
from sklearn.linear_model import LogisticRegression

In{ ]: data = pd.read_csv{ spam.csv’)

In [22]: data.head()

wtia2] Categaty Message
° ham Go untt Jurong poirt. Craly  Avadadle ondy
1 nam Ok @ar _ Jolong wif u o
2 soam  Free entry n 2 8 widy comp 10 win FA Cup fna
3 nam U dun say S0 earty hor . U C akeady then say
4 Ram  Nah | gon) thnk he 9oes 10 ust, B Wves #0
In [23): data[ 'Message’].value_counts()
vi{23]: Sorry, 1°11 call later
8
I canmt pick the phone right now. Pls send 3 message
12
ok...
i@
Ok,
<

Soy wnis slowly.? G001 LOVE YOU Basp;: I MIED YOU, CLEAN MY MEART WITW YOUR BLOCD.Send This 0 Ten special peopls Samp; u ¢ nira
cle tomorrow, do It,pls.pls do it... 4

Hata, my friema tyler literally Just asked IF you coald get his & Sebsick
i

Try neve mate!ll

|

Ur cash-balance It currently S00 pounds - 1o saximize ur cash-1n now send G0 to BE4EE only 150p/mag. CC: GB718720201 20 #OX 13
4734 TCR/ML :

Its Just the effect of Irritation. Just ignore it

1

Docked ticket for pongal?

1

lane: Message, Length: 5157, dtype: intéd

In [39]: from sklearn import preprocessing
cl-preprocessing.LabelEncoder()

date[ "Category ' J~cl.fit_transform(deta] "Category’))
data] "Message’ Joct, Fit_transform(data] Message'])

s [48]: x « data.drcp(columns-"Mossage . axis-1)

In [41]: y-cata[ "Wessage’)

30




Category

¢ 0
1 )
2 '
) 0
4 0
5567 1
5568 0
5500 0
»e 9
55 Q

5572 rows » 1 columns

In [43] y
t[a e 1889
1 3126
2 vy
3 4121
4 781

5567 4225

5568 4520
$509 3113
55 N
s5n E2 3 0

NHame: Messapge, Length: S572, dtype: Int)2

n [45]: x_traln,x_test,y train,y testetrain test split(x,y,test _size«d.2)

-

In [S@]: print(x.shape,x_train.shape,x_test.shape)

{5572, 1) (4857, 1) (1115, 1)

In [61]: model-LogisticRegression(max_iter-1099)

In [62]: model.fit(x_traia,y_train)
t[62]: LoglsticRegression(max_iter-1800)
In [63]: from sklearn.metrics leport accuracy_score
In [64]: x_train_prediction-sodel.predict(x_train)
tralned_cata_accuracy-accuracy scorel(y_tralin,x_teraln_prediction)
print(trained_dats_sccuracy)

0. 0D605TEREATOT20216

In [65]: print('Accuracy on tralnlng date:’ ,round(trained data accuraky*ie, 2),’'s’")
Accuracy on training cete: 0.61 X

In [67]: x_test prediction-model.predict(x_test)
test_data_accuracy-accuracy_score(y_test,x _test_prediction)

print(test_data_accuracy)

0.900278020505829596

In [68]: print('Accuracy on test data: ', round(test_data_accuracy*18e,2),'%")

Accuracy on test date: 0,63 %

Result:
The above program executed successfully. Hence output verified




Exerciee No. : 12B Implement Logistic Regression to classify
Date: problems such as Diabetics detection

Aim:
Write a program to implement Logistic Regression to classify problems such as Spam detection

Procedure:
Step 1:Import the Dependencies
Step 2:Load the CSV data to a Pandas DataFrame
Step 3:Split the Features and Target
Step 4:Split the Data into Training data & Test Data
Step 5: Train the LogisticRegression model with Training data
Step 6: Find accuracy on training data&accuracy on test data

Program:
In [1]: leport pandas as pd
isport nuspy as rp

from sklesrn.model _selection import train test split
from sklearn.linter model import LogisticRegression

in [2]): dota » pd.redd_cov( dladetes.cv’)

In [3]: deta.head()

Pregnancis Glcose BloodPressare SUNTNCRNess asulin  BAN  DiabetesPedigisefuncion Age Oulcome

o o 4y n” » 0 1 087 w2 1
1 J s L] P 0 M¢ 03 n Qe
i 8 ) 54 0 0 233 oen2 W 1
3 ! 20 L] 9 M owr N 9
4 0 37 40 35 % a1 2288 B 1

In [6]: dataf "Outcome’ ].value_counts()

@ S8
1 168
Name: Outcome, dtype: intéd

n [7]: xedats.drop(columms« Outcone’ ,axis«1)

In [9): y«date] Outcome”]

I 18): x

Prepgeances  Glucose DlcocdPressure  SunThickasss nsun DM DuabtetesPedgresfunction Age

19 [] A 72 5 0 3138 087

1 5 “ b o 268 03 M

i ] n “ e 2 233 o2 W

) 1 L] % 2 M 281 01e?

‘ ¢ 1 40 s e o 228 B
" " " b 48 1 RN o 8
res 3 2 7o ” 0 ¥a o I
s 5 th) n 2 "2 222 02 W
e 1 2% Ed 0 0 X e 4
™ 1 sl b " 0 % 03

768 rows = 8 columns

-
-~

(3]

)



PN a—_
ST

7E3 e
Té4 o
Tes o
746 1
47 e

v

Mame: Outcome, Lesgth: 768, Stype: intod

K traln, x_test,y train.y testetraln_test_split(n,y test_sized i stratify.y, randon_state-2)

pront{x, shage, x_Traln. shade, x_test. shade)

from silearn.metrics lsport accuracy score

rodel slogisticRegression{mex_iter1000)

L.fit(x_train,y_train)
x_trala _prediction-sodel.predict(x_traln)
tralned_data_sicurscyvasccuracy score(y_traln,x_train_prediction)
print(trained_cets_sccerecy)

L

. Ta827i6158351092

rint("Acceracy on training data: ' rownd(trained_data_sccurecy*ife,2),°%
Accuraty on tralnlng date: 7500 %

X_test _pregiction-model.predict(x_test)

TOST_S0T0_ACCuracy-accuracy scorely Test, x test prediction)
Pronttest_dota_accuraly

0., 7567802597402597
print( &ccuracy test data: ,round(test _data_accuracy®ind,2),'V')

ACCuracy On Test dats: 15.97 %

Result:

The above program executed successfully. Hence output verified
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Exercise No.: 13 Customer Segmentation using K-Means Clustering
Date:

Aim:

Write a program Customer Segmentation using K-Means Clustering

Procedure:
Step l:Loading the data from csv file to a Pandas DataFrame
Step 2:First 5 rows in the dataframe
Step 3:Finding the number of rows and columns
Step 4:Getting some informations about the dataset
Step 5:Checking for missing values
Step 6:Finding wcess value for different number of clusters
Step 7: Plot an elbow graph
Step 8:Optimum Number of Clusters = 5
Step 9: Training the k-Means Clustering Model
Step 10: Return a label for each data point based on their cluster
Step 11: Visualizing all the Clusters

Program:

In [1]: import numpy as np
import pancas as pd
import matplotlib.pyplot as plt
import seaborn as sns
from sklearn.cluster fmport KMeans

In [2]: # looding the dota from csv file to a Pondos Datofrome
customer_data « pd.read_csv( 'Mall Customers.csy’)

In [3]: # first 5 rows in the dotofrome
customer_data.head()

Quti3] CustomeriD Gender Age Anmnualincome (k$) Spending Score (1.100)
0 1 Mae 19 15 »
1 2 Mae 2t 15 81
2 3 Female 20 16 6
3 & Femaw 23 1% 7
4 5 Femse 31 17 &0

In [4]: # finding the number of rows ond columns
customer_data.shape

Dut{e]: (200, 5)
In [5]: # getting somy (nformotions sbout the dotaset

custoser _data, info()

<class “pandas.core, frase Datafrane’'>
Rargelndex: 200 entries, 0 o 199
Data coluens (total 5 coluens):

* Colusn Non-Mull Count Dtype
® CuestomerID 202 non-null intes
1 Gender 200 non-null object
1 Age 200 non-mull intéd
3 Asrual Income (k$) 200 non-null intés
4 Spending Score (1-100) 208 non-null intés

Stypes: intéd(4), object(l)
mescry ulage: 7.5+ KB




In [6): # checking for missing volues
customer_data.isnull().sus()

t[6]: CustomerID
Gencer
Age
Annual Income (k$)
Spending Score (1-100)
dtype: intéd

oo

In [7]: X « customer_data.floc[:,[3,4]].values

In [8): print(X)

[{ 15 39)
[ 15 81]
[ 16 6]
[ 16 77)
[ 17 40]
[ 17 78]
[ 18 6]
[ 18 94]
[ 19 3]
({19 72]
[ 19 14]
[ 19 99]
[ 20 15]
{ 20 77]
[ 20 13]
[ 20 79)
[ 21 35]
[ 21 66]
[ 23 29]

Choosing the number of clusters

WCSS > Within Ciusters Sum of Squares

In [9): # finding wcss value for different number of clusters
wess » [

for 1 in range(1,11):
keeans « KMeans(n_clusterssi, init«'k-means++’, random_state«d2)
kmeans . fit(X)

wiss , append(kmeans. inertia )

T

In [10]: = plot an aldbow groph

sns.set()

plt.plot{range(1,11), wcss)
plt.title( ' The Elbow Point Geraph')
plt.xlabel( ‘Nuster of Clusters')
pit.ylabel("wCSS5")

plt.show()
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In [11]): #Oprtisus Mumber of Clusters = §
#Traiming the k-Meons Clustering Model
kneans « KMeans(n_clusters.5, Init.'k-meansess’, rendom_state-d)

# return ¢ Lobel for eoch dato point based on their cluster

Y « kmeans . fit_predict(X)

print(v)

(4343434348343 434083483434834834843434824324
j4343414317121311121131 1121111211131 111111
fli1111111113111111111111111011801010138
111111111111282120202120202020821202
202020202020 2020202020202020202020
2020820292028 2082]
In [12]): # S Clusters - 0, 1, 2, ), %
# Viswalitling oll the Cluster
¥ plotting ell the clusters ond their Centroids

plt.figure(figsize-(5.8))
plr.scatter(X[Ye=0,0], X[V«+@,1], $+58, Cc="green’, ladel«'Cluster 1°)
plt.scatter(X[Ve=1,0], X[Vee1,1], 3«50, c«'red’, label-"Cluster 2°)
plr.scatter(X[VYeel 8], X[Yee2,1], s+58, c="yollow", label«"Cluster 3°)
plt.scatter{X[Y~«3,0], X[V+=3,1], $+50, c~'violet’, label«"Cluster 4°)
plt.scattenr(X[Yesd 0], X[Yeed, 1], 5«50, c«'blue’, label«'Cluster §')

# plot the centroids

pit.scatter{kmeans.cluster_centers_[:,8], kmeans.cluster_centers_[:,1], s-188, c-

plt.title( ‘Customer Groups')

pit.xlabel( Annual Income’)

plt.ylabel( 'Spending Score’)

plit.show{)
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Result:
The above program executed successfully. Hence output verified
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Lab Viva Voce Questions

No. Question Answer

1 What is overfitting? Model perform swell on training

data but poorly on unseen data.
. - Model is too simple, can't capture
7 7

2 Whatis underfitting® the data pattern,

3 Defineaccuracy. Ratio of porrectly predicted
observations to total.

4 What is precision? TP/ (TP +FP)

5 What is recall? TP/ (TP +FN)

6 What is E1 Score? Harmonic mean of precision and
recall.

7 What is confusion matrix? Table for evaluating classifier

' performance.

8 Define entropy in decision trees. Measure of impurity in a dataset.

9 What is Gini index? Another impurity measure used in
trees.

10 leferenC(_e between_superwsed and Labeled vs. unlabeled data.

unsupervised learning?

1 What is a hyperparameter? Parar_neters set before training(e.g.,
learning rate).

12 What is cross-validation? Splitting data for better evaluation.

13 What is Naive Bayes based on? Bayes Theorem with independence
assumption.

14 What is a kernel in SVM? Function to transform input space.

15 When to use logistic regression? For binary classification problems.

16 Why use feature scaling? Ensures features contribute equally.

17 What is PCA? Technl_que for dimensionality
reduction.

18 What is a ROC curve? Plot of TPR vs. FPR.

19 What is AUC? Area under ROC curve.

20 What is EM algorithm? Iterative optimization for clustering.

21 Define KNN. leassmes based on nearest
neighbors.

22 What is distance metric in KNN? Usually Euclidean.

93 What is a Bayesian Network? Graphlcal_ model for probabilistic
relationships.

24 What is missing value imputation? Replacing missing data using

strategy.
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No. Question Answer
25 What is standardization? Mean=0, SD=1.
26 What is normalization? Scaling to [0,1] range.
27 Define epoch. One pass over the training data.
28 Define learning rate. Controls step size in weight update.
29 What is pruning in decision tree? Reducing size to avoid overfitting.
30 What is early stopping? iSnt((:J'E)e;gz;.ning when validation error
31 Why use back propagation? To minimize error in neural nets.
32 What is weight decay? Regularization technique.
33 What is stratified sampling? Maintains class proportions.
34 D_iffe_rer)ce petween generative and G_engrati_ve models learn data
discriminative models? distribution.
35 What is dropout? Regularization in neural nets.
36 What is the sigmoid function? Activation function(0,1).
37 What is ReLU? f(x)=max(0,x)
38 What is softmax? Converts logits to probabilities.
39 What is one-hot encoding? (I?;rtﬁry representation of categorical
40 What is label encoding? Converts categories to integers.
41 What is class imbalance? Unequal class distribution.
42 How to handle class imbalance? Use SMOTE, classweights, etc.
43 What is ensemble learning? Combining multiple models.
44 What is bagging? Eiizslltil ensemble(e.g.,Random
45 What is boosting? Sequential ensemble(e.g.,XGBoost).
46 What is a decision boundary? Surface separating classes.
47 What is curse of dimensionality? IS-Ipigrhs-e(?imensional data becomes
48 What is bias? Error due to simplistic assumptions.
49 What is variance? (I;Ergggretifje to sensitivity to small
50 What i grid search? Tuning hyper parameters using

exhaustive search.
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