Experiment — 1

1. Object: Implement and demonstrate the FIND-S algorithm for finding the most specific

hypothesis based on a given set of training data samples. Read the training data from a

LSV file,

Program:
import csv
a = []
with open('enjoysport.cs

for row in csv.reader (cgviile);

a, append {(row)

print(a)
print("™\n The total nurkber of training instances are : ",len(a))
num attribute = len(a[0])-1
print{"\n The initial hypothesis is : ")

hypothesis = ["0']*num attribute
print{hvpothesia)

for 1 in range(0, len(a)):
if ali] [num attribute] == 'yas':
for 7 in range(D, num attpibute):
if hypothesial[j] == 0" or hypothesgis[]] == alil[]]:
hypothesis(jd = alil [7]
elaa:
hypothesis[]jlp=""2

print ("\n The hypothesls for the training instance {} is : Yn"
faormat (i+1) ,hypothesisg)

int {"\n The Maximally @peeific hypothesis for the training instance is ")

or
print{hypothesisz)

Qutput

Sunny, 'Warm', 'Normal', 'Strong’, 'Warm’, 'Same’ True

'Sunny’', "Warm', 'High', 'Strong’, 'Warm','Same', True
'Rainy’, 'Cold’, 'High', 'Strong’, "Warm','Change',False
'Sunny', "Warm', 'High', 'Strong’, 'Cool','Change',True

Maximally Specific set
[['Sunny', 'Warm', '?', 'Strong’, '?','2']]




Viva Question

1. What is machine learning?

2. Define supervised learning

3. Define unsupervised learning

4. Define semi supervised learning

8. Define reinforcement learning

6. What do you mean by hypotheses

7. What 1s classification

8. What is clustering

9. Define precision, accuracy and recall

10. Define entropy







Experiment — 2

1. For a given set of training data examples stored in a .CSV file, implement and
demonstrate the Candidate-Elimination algorithm to output a description of the set of
all hypotheses consistent with the training examples.

PROGRAM:-
inport numpy as np
import pandas as pd

data = pd.read csv({'enjoysport.csv')
concepts = np.grray(data.iloc[:,O:—l])
print{concepts)
target = np.array(data.ilocl[:,-11)
print{target)
det learnl{concepts, Largek):
specific h = concepts[0] .copy()
print("initielization of specific h and giiwealVh'™)
print{specific h)
general h = [[W?" for 1 in range (lo@lspo@aic h)j] for 1 in
iz=nafel= Gt =olcichimintie I Bl
print{general h)

for i, h in enumerate (concepts):
print ("For Loop Starts™)
if target[i] == "yes™:
print("If instance 1s Positive ™)
for % in range(len(sgPCild h) ) :

if hx]l= sgecifii@c b (B9 :
speclfid®ige| <G
general. hhl Nyl ="7'
if barget[i] == "no@§

print("If instance 1s Negative ™)
for = in ran@ g (spacific h)j:
if hix]l= specific hx]:
general_h[x][xT = gpeeifie hlx]
clgeg
By h[x] [x] = "

print (" steps of Candidate Elimination Algorithm",i+1)
print (specificyh)
prigfE @ EEer T 1)

prinegihe)
print ("G
indices,= [i for i, val in enumerate(general h) if val == ["2', "2', '%?"',

|?l’ l?l:|:|
for BN dndices:
ool My eerove (LYR; TETy VRN TR, TRV TR
S specific by general h

g fimalpyg final = learn(concepts, target)

@t ("Final Specific hi", g final, sep="\n")
phy "Final Generdal ha", g final, sep="\n")




Output

[('sunny, 'warm', 'normal’, 'strong’, 'warm','same’)]

[('sunny', 'warm', 'normal’, 'strong’, 'warm','same")|

[('sunny', 'warm', '?', 'strong', 'warm', 'same")]

[(l?l: l‘?l, l‘?l, l‘?l, l‘?l, l?l)]

[('Sul’]l’ly', l‘?l, l‘?l, l?l’ l?l: l?l): (l?l’ lwarml: l?l: l?l: l?l: l?l): (l?l’ l?l: l?l: l?l: l?l: lsamel)]
[('sunny', 'warm', '?", 'strong', 'warm', 'same')]

[(‘sunny', 'warm', '7", 'strong, '7','"7")]

[('sunny', 'warm', '7", 'strong', '?7',"7")]

[('Sul’ll’ly‘, !?l, !?l, |?!, l?!’ |?!)’ (l?!, 'Warm', l?!’ l?!’ l?!’ |?







Experiment — 3

Write a program to demonstrate the working of the decision tree based ID3 algorithm.
Use an appropriate data set for building the decision tree and apply this knowledge to
classify a new sample.

PROGRAM: - import math

import csv

def load csv(filename):
lineéécsv.reader(open(filename,"r"));
dataset = ligt(lines)
headers = dataset.pop (0)
return dataset,headers

class Node:
det Lmil (ool abbvibnbe)
gself.attribute=attribute
self.children=1[]
gself.answer=""

def subtables(data,ccl,delete):
dic={}
coldata=[row[col] for row in data]
attr=1ist (set{coldata))

counts=[0]*len(attr)
r=len{data)
c=len(datal[0])
for x in range(len{attr)):
for v in range(r):
if datal[y] [cel]==atte[x]:
counts [x]+=1

for x in range{len (attr)
diclattr[x]]=[[0 for i in rangel(c)] for J in range(counts[x])]
pos=0
for v in range(r):
if dataly] [gol]=—attr[x]:
if delete:
del dataly] [col]
diclattr[z]] [pos]=data[y]
pos4=1l
return atty,dic

def entropy(S):
attr=1lisgt({set(3))
if len (aThlE Bl
return. U

countg=[a,0]
for i il nange(2):
Qo1 =cum( [1 for x in S if atbr[i]==x])/(len(S)*1.0)

sums=0

for cnt in counts:
gums+=—1*cnt*math.lcog{cnt,2)

return sums

def eémpute gain(data,col):




attr,dic = subtables(data,col,delete=False)

total size=len(data)
entropies=[0] *len(attr)
ratio=[0]*len{attr)

total entropy=entropy([row[-1] for row in datal)

for x in range(len{attr)}:
ratio[x]=lentdic[attr[x]])/ (total size*1.0}
entropies[x]=entropy([row[-1] for row in dic attr [ x [ Bl.dE
total entropy-=ratioe[x]*entropies[x]

return total entropy

def builditree(data,features):
lastecol=[row[-1] for row in data]
if(len{set{lastcol)))==
node=Node ("")
node.answer=lastcol [0]
return ncde

n=len{data[0])-1
gains=[0]*n
for col in range(n):
gains[col]=compute gain(data,col)
split=gains.index (max(gains))
node=Node {features [split])
fea = features[:split]+features[split+l:]

attr,dic=subtakles(data,split,delete=True)

for x in range{lenf{attr)):
child=build tree(diclattr[x]],fea)
node.childréﬁ.append((attr[x},child))
return node

def printitree(node,level):
if node.answerl="":
print ("™ "*level,nocde.answer)
Feturn

print(™ "“tlevel ,dede.attribute)

for value,n in node.children:
print (" "*(level+l),value)
print CICE ., levelt2)

def classify(node,x test, features):
if node.answerl="":

print (node.answer)

Tl
pos=features.index(node.attribute)
for values n in rnode.children:

if ® test[pos]==value:

classify(n,x test,features)

T''Madn sprogram' '’
dataset,features=load csv("id3.csv")

nodel=bulild tree(dataset,features)

print ("The decisicn trees for the dataset using ID3 algorithm is™)




print tree(nodel,0)
testdata, features=load cav("id3 test.asv")

for xtest in testdata:
print ("The test instance:",xt )
print ("The label for test instance:",end=" my

Tennis.csv

outlook, temperature, humidity, wind, answer sunny,hot, high,weak,no sunny,hot high,strong,no
overcast,hot high,weak, yes rain,mild, high,weak, yes rain,cool,normal, weak,yes rain,cool,normal strong,no
overcast,cool,normal,strong, ves sunny.mild, high, weak,no sunny,cool, normal, weak, yes

rain,mild, normal, weak,yes sunny,mild, normal strang,yes overcast,mild, high,strang, ves

overcast, hot, normal, weak,yes rain,mild, high,strong,no

Output

outlook

overcast b'yes'

rain

wind

b'strong' b'no' b'weak' b'yes'
sunny

humidity b’high' bmo'
b'normal’ b'yes




Viva Question

1. Differentiate hard and soft clustering

2. Define variance

3. What is inductive machine learning

4. Why K nearest neighbour algorithm is lazy learning algorithm

8. Why naive Bayes is naive

6. Mention classification algorithms

7. Define pruning

8. Differentiate Clustering and classification

9. Mention clustering algorithms

10. Define Bias







Experiment — 4

Build an Artificial Neural Network by implementing the Backpropagation
algorithm and test the same using appropriate data sets.

PROGRAM:-

import numpy as np

X = np.arravy(([2, 9], [1, 51, [3, 6]), dtype=fleoat) # two inputs [sleep,study]
v = np.array(([92], [8¢], [89]), dtype=float) # one output [Expected % in Exams]
X = ¥/np.amax (¥,axis=0) # maximum of X array longitudinally

y = ¥/100

#Sigmoid Function
def sigmeoid (x):
return 1/(1 + np.exp(-x))

#Derivative of Sigmoid Function
def derivatives sigmoid(x):
returm x % L.~ 25

#variable initialization

epoch=5000 #Setting training iteraticms

lr=0.1 #Setting learning rate

inputlayer neurons = 2 #number of features in data set
hiddenlayer neurcns = 3 #number of hidden layers neurons
outputineurgns =i gk #numberief meurcns at output layer

#weight and biss initializstion

wh=np.random.uniform{size={inputlayer neurons,hiddenlayer neurons)) #weight of the
link from input nede to hidden ngde - N
bh=np.random.uniform({size=({1 /hiddenlayer neurons)) # bias of the link from input
node to hidden node

wout=np.random.uniform(size=(hiddenlayer neurons,ocutput neurons)) #welght of the
link from hidden node to ouftput nede N N
bout=np.random.uniform{size=(1,60tput neurons)) #bias of the link from hidden node

to output nocde

#draws a random rangeef numbers uniformly of dim x*y
for 1 in range({epoch):

#Forward Propodgatien
hinpl=np.dot (X,wh}
hinp=hinpls¥ kh
hlayer @et = sigmoid(hinp)
outinpl=np.detthlayer act,wout)
outinp= outingl+ bout
output = sigmoid(cuting)

#Backpropagatien
EO ="y—eutfput
cutgrad = derivatives sigmoid(cutput)
d output = EO* outgraa
Efln= d output.dot (wout.T)

#how much hidden layer weights contributed to error
hiddengrad = derivatives sigmeid(hlayer act)
d hiddenlayer = EH * hiddengrad




# dotproduct of nextlayererror and currentlayerop
wout += hlayer act.T.dot(d output) *1r
wh += K.T.dot(d hiddenlayer) *lr

print{"Input: A\n"™ + str(X))
print{"Actual Output: \n" + str(y))
print{"Predicted Output: \n" ,output)

outut

Input:

[[ 0.66666667 1. |

[ 0.33333333 0.55355556]
[ 1. 0.66666667]]
Actual Output:

[[ 0.92]

[ 0.86]

[ 0.89]]

Predicted Output:
[[0.89559591]

[ 0.88142069]

[ 0.8928407 ||







Experiment — 3

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

import cev
import random
import math

def loadecsv{flilename):
lines = gsv.reader(open (filename, "r"));
dataset = list{(lines)
for 1 in range(len{dataset)):
#converting strings into numbers for processing
dataset[i] = [float(x) for x in dataset[i]]

return dataset

def splitdataset (dataset, splitratio):
#67% training size
trainsize = int(len(dataset) * splitratio);
trainset = []
copy = list(dataset);
while len{trainset) < trainegize:

#generate indices for the dataset list randomly to pick ele for training data
index = random.randrange(len {copy));
trainset.append{copy.pop{index) )

return [trainset, copy]

def separatebyclass (dataset)d
separated = {} #dicticndey ef classes 1 and 0O
#creates a dictionary of clasgsses 1 @nd 0 where the values are
#the instances belonging to each class
for 1 in range(len{dstaset)):
vector = dataset [i]
if (vectér[-1] not in separated):
geparated[vector[-1]] = []
separated|[vector([-1]] .append(vector)
return separited

def mean (numbers) :
return sumf{numbers)/float (len(numbers))

def stdev (numbers):
avg = mean(numbers)
variance = sum( [pow(x-avg,2) for x in numbers])/float{len{numbers)-1)
return math.sqgrt (variance)

def summarize (dataset): #creates a dictionary of classes

summatics = [ (mean{attribute), stdev(attribute)) for attribute in
zip (*dataset) ];

del summaries[-1] #excluding labels +ve or -ve

return summaries

def summarizebvyclass (dataset):
separated = separatebyclass(dataset);
#orint (separated)




summaries = {1}
for classvalue, instances in separated.items():
#for key,value in dic.items()
#foummaries 1is a dic of tuples{mezn,std) for each class value
summaries[classvalue] = summarize(instances) fsummarize 1s used to
cal to mean and std
return summaries

def calculateprchability(x, mean, stdev):
exponent = math.exp (- {(math.pow(x-mean,2)/ (2*math.pow(stdev,2))))

return (1 / {(math.sgrt(2*math.pi) * stdev)) * exponent

def caleculateclassprobabilities(summaries, inputvector):

probabilities = {} # probabilities contains the all prck of all class of
test data
for classvalue, classsummaries in summaries.items () :#class and attribute
information as mean and sd
probabilities[classvalue] = 1
for 1 in range(len({classsummaries)):
mean, stdev = classsummaries[i] #take mean and =d of every
attribute for class 0 and 1 seperasly
® = inputvector[i] #testvecter's first attribute

precbabilities[elassvalue] *= calculateprobability(x, mean,
stdev);#use normal dist
return prcbhakbilities

def predict{summaries, inputvector): ftraining and test data is passed
prokabilities = calculateclassprchabilities (summaries, inputvector)
bestlabel, bestProk = None, -1
for classvalue, probability in probabilities.items():#assigns that class
which has he highest prob
if bestlLabel is None or probability > bestProb:
bestProb = probability
bestlabel = classvalue
return bestlabel

def getpredictions(summaries, testset):

predictions = []
for 1 in range(len{testset)):
result = predict{summaries, testset[i])

predictionsdappend(result)
return predigtions

def getaccuracyl(testset, predictions):
correct =g
for 1 in range(len{testset)):
if testset[i] [-1] == predictions[i]:
correct += 1
return (eerrect/float(len(testset))) * 100.0

def main{)z
filename = 'naivedata.csv'
splitratic = 0.67
dataset = loadcsv ({filename);

trainingset, testset = splitdataset(dataset, splitratio)

print("Split {0} rows into train={1} and test=[{2}
rows'.format (len (dataset), len{trainingset), len(tfestset})))

# prepare model

summaries = summarizebyclass (trainingset];

#print (summaries)




# test model
predictions getpredictions (summaries,
Lest data with the training data

Lestset)

accuracy = getaccuracy(testset, predictions)

print{'Accuracy of the classifier 1is
main ()

Cutput

confusion matrix is as
foliows [[17 0 0]
[0170]
[0011]]
Accuracy metrics
precision recall £1-score support

0 100 1.00 1.00 17

1 1.0 1.00  1.00 17

2 100 100 1.00 11
avg / total 1.00 1.00 1.00 45

[O}%"

#find the predicticns of

.format (accuracy) )




Viva Question

1. What is ‘Overfitting” in Machine learning?

(&)

. What is the difference between heuristic for rule learning and heuristics for decision

trees?

W

. What is Perceptron in Machine Leaming?

4. What are the two paradigms of ensemble methods?

th

. What is PAC Learning?

6. How does a Bayesian classifier work?

7. What is naive Bayes classifier algorithm?

8. What are Bayesian classifiers in data mining?

o

. What is Bayes rule used for?

10. What is the importance of Bayes Theorem?







Experiment — 6

5 Assuming a set of documents that need to be classified, use the naive Bayesian
Classifier model to perform this task. Built-in Java classes/API can be used to
write the program. Calculate the accuracy, precision, and recall for your data
set.

PROGRAM: - import pandas as pd

from sklearn.model selecticon import train test split

from sklearn.featufeiextraction.text import CountVectoriger
from sklearn.naive bayes import MultinomialNB

from sklearn imporg metrics

msg=pd.readicsv('naivetext.csv',names=['message','label'})
print{'The dimensions of the dataset',msg.shzape)

mesg['labelnum']=msg.lakel.map({'pos':1l, 'neg':0}}
X=msg.message
y=msg.labelnum

#splitting the dataset inte train and test data
xtrain,ztest, ytrain, ylest=train Test split (*GgH

print ("\n the total number of Training Data :',ytrain.shapes)
print ("\n the total number of Test Data :',ytest.shape)

#output the words or Tokens in the text documents

cv = CountVectorizer{)

®train dtm = ev.fit transform{xtEzain)
xtest_atm:cv.transfgrm(xtest)

print{'\n The words or Tokens in the text documents \n')
print(cv.getifeatureinames())

df=pd.DataFrame(xtrainﬁdtm.toarray(),columns=cv.getifeaturegnames())

# Training Nalive Bayes (NB) classifier on training data.
clf = MultinomialNB().fi€ (xtrain dtm,ytrain)
predicted = clf.predict (Elesdy dim)

#printing accuracy, @onfusion matrix, Precision and Recall

print{ " \n Accurgey OGMELEYclasaifier de',metrics.acouraey scere(yviest,predioted) )
print{'\n Confusign matrix')

print{metrics.confusion matrix(ytest,predicted))

print{'\n The value af §recision', retriesprecision sconelvest . prodigted]) )
print ("\n The selue of Recall', metrics.recall score(ytest,predicted)




ouTPUT

[about’, 'am’, 'amazing’, ‘an’, 'and’, "awesome’, 'beers’, 'best’, 'boss, ‘can’;'deal’,

'do', 'enemy’, 'feel', 'fun’, 'good’, 'have', "horrible', 'house', 'is', 'like", 'love'.'my’,

‘not’, 'of’, 'place’, 'restaurant’, 'sandwich', 'sick’, 'stufl’, 'these’, 'this', 'tired’, 'to’,

'today’, 'tomorrow’, 'very', 'view', 'we', 'went', 'what', 'will', 'with’, 'work']
about am amazing an and awesome beers best boss can ... today \

010 00001 000..0
1 00 00000 100..0
2 00 1100 0000..0
3006 00000 000..1
4 00 00000 000..0
501 001 00000..0
6 00 00000 001..0
7 00 00000 000..0
g 01 00000 000..0
9 00 01010 000..0

1000 00000000...0
1100 000 00010..0
1200 01010000..0




Viva Question

1. Why is naive Bayes so ‘naive’ ?

2. Explain prior probability, likelihood and marginal likelihood in context of

naiveBayes algorithm?

3. How is True Positive Rate and Recall related? Write the equation.

4. What 1s the difference between covariance and correlation?

5. What 1s convex hull ?

6. What do you understand by Type I vs Type Il error ?

7. When does regularization becomes necessary in Machine Learning?

8. What do vou understand by Bias Variance trade off?

9. What’s the trade-off between bias and variance?

10. What is the difference between supervised and unsupervised machine learning?







Experiment — 7

3 Write a program to construct a Bayesian network considering medical data.
Use this model to demonstrate the diagnosis of heart patients using standard
Heart Disease Data Set. You can use Java/Python ML library classes/APL.

PROGRAM: - import numpy &g np

import csv

import pandas as pd

from pgmpy.models import BayesianModel

from pgmpy.estimators import MaximumLikelihoodEstimator
from pgmpy.inference import VariableElimination

heartDisease = pd.read csv({'heart.csv')
heartDisease heartDisease.replace('?',np.nan)

print({'Few examples from the dataset are given below')
print{heartDisease.head()}

model =

BayesiarnMcdel ([ ('age', "trestbps'), (tage" (' fhs' ), ("sex", 'trestbps'), ('exang', "trest
bos'), ("tresthps', 'heartdisease'), ("fbe', "heartdisease'), ("heartdisease', "restecg
j;("heartdisease', 'thalach'"), {'heartdisease?,'chocl ") ])

print{'\nLearning CPD using Maxzimum likelihood estimators')
model . fit{(heartDisease,estimator=MaximumLikelihcoodEstimator)

print{'\n Inferencing with Bayesian Network:"')
HeartDisease infer = VariableElimination (model)

print{'\n 1. Prokability of HeartDisease given Age=28")
g=HeartDisease infer.query(vardebles=s['heartdisease'],evidence={"age':28])
print{g['heartdissase'])

print{'\n 2. Prokability of HeartDisease given cholesterol=100")
g=HeartDisease infer.querg(variebles=['heartdisease'],evidence={"chol':100})
print{g['heartdissase'])




Viva Question

1. How is KNN different from k-means clustering?

2. Explain how a ROC curve works?

3. Define precision and recall.

4. Explain the difference between L1 and L2 regularization?

tn

. What’s a Fourier transform?

6. What is deep learning, and how does it contrast with other machine learning

algorithms?

7. What’s the difference between a generative and discriminative model?

8. What cross-validation technique would you use on a time series dataset?

9. How is a decision tree pruned?

10. Which is more important to you— model accuracy, or model performance?







Experiment — 8

S Apply EM algorithm to cluster a set of data stored in a .CSV file. Use the same data
set for clustering using k-Means algorithm. Compare the results of these two
algorithms and comment on the quality of clustering. You can add Java/Python ML
library classes/API in the program.

PROGRAM: -

import matpleotlik.pyplot as plt
from sklearn import datasets

from sklearn.cluster import KMeans
import gklearn.metrics as sm
import pandas as pd

import numpy as np

#import matplotlib inline

TEiE = datEsts Jead 1wEs ()

X = pd.DataFrame{iris.data)
X.columns = ["Sepal Length','Sepal Width', 'Petal_Length', "Petal Width']

vy = pd.DataFrame (iris.target)
yv.columng = ["Targets']

#colormap = np.array(['red', "lime',. 'klack!'])

# K Means Cluster

model = KMeans(n clusters=3)
model. fit (X) -

# This is what KMeans thought
model.labels

# View the results

# Set the sgize of the plot
plt.figure{figsize=(14,7))

# Create a colormap
colormap = np.array{[leed", 'limes', 'black'])

# Plot the Original Classifications

pltesubplot (1., EEEN.)

plt.scatter (X.Petal Length, X.Petal Width, c=colormap|[y.Targets], =5=40)
plt.title("Real Clagsification') N

# Plot the Models Classifications

PltslBEl ot 6l 2, )

Pl suatsy (M. Potal, Lengith, X.Petaliwidth, c=colormap [model.labels |, s=40)
plt.title{"™™ Mean Classification')

# View the results

# Setsdthe size of the pleot

plEsfigure{figsize=(14,7))

# Create a colormap

#print (*The accuracy score : 'y sm.acecuracy score(y, model.labels })
fhsm. confusion matrix(y, model.labels )

pred¥ = np.cheoose(medel.labels , [0; 1, 2]).astype(np.intéd)




print (pred¥}

#colormagp = np.array{['red®, 'lime', 'klack'])

# Plot Orginal

plt.subplot(l, 2, 1}

plt.scatter({X.Petal Length, X.Petal Width, c=colormaply.Targets], ==40)
plt.title('Real Classification') -

# FPlot Predicted with corrected values

pltesubkplet(l, 24 23

plt.scatter(X.Petal Length,X.Fetal Width, c=colormap[predY], &=40)
plt.title ('K Mean Clasgssification')

print('The accuracy scere of K-Mean: ',sm.accuracy score(y,.madel.labels })
print('The Confusion matrixef K-Mean: ',sm.confusion mateix(y, model.labels ))

from sklearn import preprocessing

acaler = preprocessing.StandardScaler()
agaler.fit (X}

®s5a = scaler.transform{®)

xs = pd.DataFrame{xga, columns = X.cclumns)
#xs.sample ()

from sgklearn.mixture import Gaussil
grm = GaugsianMixture (n components
grom. £1t(xa)

anMixture
=3}

y cluster gmm = gmm.predict (xs)

#v cluster gmm

plt.subplaet (2 &, 33

plt.scatter(X.Petal Length, X.Petal Width, c=colormmap(y cluster gmm], s=40)

plt.title ("GMM Classification')

print('The accuracy score of EM: ',sh.accuracy score(y, ¥ _cluster gmm))
print('The Confusion matrix of EM: ',sm.confusion matrix(y, y cluster gmm))

Output

R
[i1,0, 0,0] | " ;«} .
[0.0,1, 0] | - y
[1.0,0, 0] " =
[1.,0.0,0] ' '

[1,0,0,0




Viva Question

. Can decision trees be used for performing clustering?

. For two runs of K-Mean clustering is it expected to get same ¢lustering results?

. Is it possible that Assignment of observations to clusters does not change

between successive iterations in K-Means

. Which of the following algorithm is most sensitive to outliers?

. What could be the possible reason(s) for producing two different dendrograms

using agglomerative clustering algorithm for the same dataset?

. Which method 1s used for finding optimal of cluster in K-Mean algorithm?

. How is the k-nearest neighbor algorithm different from k-means clustering?

. Defing precision and recall.

.

What 1s the difference between a Generative and Discriminative Algorithm?

10. What cross-validation technique would you use on a time series dataset?







Experiment — 9

3 Write a program to implement k-Nearest Neighbour algorithm to classify theiris
data set. Print both correct and wrong predictions. Java/Python ML library
classes can be used for this problem.

PROGRAM: - from sklearn.model selection import train test split

from sklearn.neighbors imporE ENeighborsClassifier N B

from sklearn.metrics import classification report, confusion Mmatrix
from sklearn import datasets

lris=datdsets.load iris{()

iris.data
iris.target

64
04

print ('sepal-length', 'sepal-width', 'petal-length', 'petal-width'}
Bt (g
print{'class: 0-Iris-Setosa, 1- Iris-Versicolour,nz2- Iris-Virginica')
print(y)

x brain, ® Lest, v train, v test = train te@@ sp W (%, v, test size=0. 3]

#To Training the model and Nearest nighbors K=5

classifier = KNelighborsClassifier(n ,neighboEs=5)
Elasl TIeTTIT B0 "Urad iy & T 5]

#To make predictions on our test data
v pred=glassificr.predict [x tegl)

print{'Confusion Matrix")
print(confusion matrix (v tesl, v pred))
print{'Accuracy Metrics')
print(classification report(y test,yapred))




ouTPUT

Confusion matrix is as follows

[[11 0 0]
[091]

[0 18]

Accuracy metrics
01.00 1.00 1.00 11
1 0.90 0.90 0.90 10

20.890.890,899

Avg/Total 0.93 0.93 0.93 30




Viva Question

1. Difference between machine learning and deep learning

2. What is Ensemble Learning?

3. Is it feasible to compare results of datasets created over wired network and wireless

?

4. How can 1 access Dissolved Gas Analysis (DGA ) Dataset ?

5. How to classify mixed data?

6. How to choose between classifier based on machine learning to diagnosis the fault?

7. How to make piezoelectric nano-composite (KNN=BTO)?

8. What is difference between Rand and Weights in any feature selection technique?

9. Do you think that Convolutional Neural Network is good for mobile application?

10. Can [ synthesize KNN nanowires via thermal evaporation?







Experiment — 10

Implement the non-parametric Locally Weighted Regression algorithm in order
to fit data points. Select appropriate data set for vour experiment and draw
graphs.

PROGRAM: - import numpy as np
from bokeh.plotting import figure, show, output notebook

from bokeh.layouts import gridplot
from bekeh.io import push notebook

def local regression(x0, ¥, ¥, tau):# add bias term
®x0 = np.r [1, x0] # Add one to avoid the loss in ifnformation

X = np«-€_ [np.ones {(len(X] ), ]

# fit model: normal equations with kernel
xw = XK.T * radial kernel(x0, X, tau) # XTrangposo@y W

beta = np.linalg.pinvixw @ ¥) @ xw @ ¥ #@ Matrix Multiplication or Dot Product

# predict value

return x0 @ beta # @ Matrix Multiplieation or Dot Product for prediction
def radial kernel (x0, X, tau):

return inéxp(np.sum((X - x0) ** 2, axle=1) / (=2 * tau * tau))
# Weight or Radial Kernal Bias Function

n, = 1EEe
# generate dataset
X = np.linspace (-3, 3, num=n)

Y = np.legihp.abg(X = 2~ + a5
print("The Fitting Curve Data Set
# jitter X

X 4= np.random.ncrmal (sgale=.1, size=n)
print{"Normalised (10 Samples) X :\n",xX[1:10])

print("The Data Set ( 10 Samglesy % :\n",X[1:10])
)
(

10 Samples) Y :\n",¥[1:10]1)

domain = np.linspace({-3, B, num=300)
print(™ ¥Xo Domain Spage (10 Samples) :\n",domain[1:10])
def plot lwr{tau):
# predigtion threugh regression
prediction = Jfde@al regression(x0, X, Y, tau) for x0 in domain]
plot = figure(plot width=400, plot height=400)
plot.title.text="tau=%g"' % tau
plot.scatter (X, ¥, algha=.3)
plot.line(domain, prediction, line width=2, color='red")
return puEs

show(gridplot ([
[plog@lwr (1T0.), plot lwr(l.)],
[Blot Twr(0.1l), plot lwr(0.01)]11))




Output

10
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Yiva Question

[y

Python or R — Which one would you prefer for text analytics?

2. Which technique is used to predict categorical responses?

3. What is logistic regression? Or State an example when you have used logistic

regression recently.

s

. What are Recommender Systems?

n

. Why data cleaning plays a vital role in analysis?

6. Differentiate between univariate, bivariate and multivariate analysis.

7. What do you understand by the term Normal Distribution?

8. What is Interpolation and Extrapolation?

9. What is the difference between Cluster and Systematic Sampling?

10. Are expected value and mean value different?




