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ved 1(H) [3 3jel]

Human learning ca1uiIfRid s2i 244 A4di 5 machine learning human learning 2il 54l 2ld 31@21 ©?

¥dIGL:

Human Learning [d Machine Learning siws:

uidi Human Learning Machine Learning
ugld V-4C1d, YA A4 ofd s2l v @I Ra
sy g, syel: syl wid [l

sa1 s3Rld Hifed Gels2ell S Hial S2idie %33l

e Human Learning: i4¢id, AddIsH i d$ glRI i+ Haddi-] ulsal

e Machine Learning: S2iui Uz 2Aiuid] HI2 ARIRaHAT Guaiiol 524 A1UiRAI 2iluidiH] ulsa

43l gls: "Humans Experience, Machines Analyze Data" (HEMAD)

yed 1(c) [4 dyei]
191 4 G52 Heild dl2141 Gualial aeid s2l.

¥dIGL:

AY

§1941- Vi GilSo14i GuAidIi:

GuId| éq

Fraud Detection 2ISIRUE 2193521 AW
Credit Scoring did [Ssice Res Aisd]
Algorithmic Trading DI 2[S21 [l

e Risk Assessment: Jles] s(segeildiidl 241901l Hi2 ML s21 [dedyel s2 &

e Customer Service: NLP i Guid| 214 2ciizal 24/7 1uié 241U ©

e Regulatory Compliance: 2isi2ue ug[dl Hi2 AIYIRAIN Hil42[35]

43l gls: "Finance Needs Smart Analysis" (FNSA)

ved 1(s) [7 2fel]

JudIg3s @21, UdYuAIg3s dld1 24 Rg-gidii-2 alda1 a2 dglad .

¥YAdIGL:

No.1/18

SI”AEI
d1eNsly 4saii4 g2isq
ag 121 A1 (el

3554l HiS2 Ryl



aeilol cfoiolali 30dcdi (4341603) - [Qu101 2023 2iicielol by Milav Dabgar

dd-ics sies:

dgel Supervised Learning Unsupervised Learning Reinforcement Learning
S21usIR doics sal VHEGICS S2 Uil g22sel

da A1G2y2-] A1 el eligal Rdis ggial

Geleell Classification, Regression Clustering, Association Game playing, Robotics
Feedback dicsilds s¢f el [GdlGid yrasi?

Yu digifeisdiil:

e Supervised Learning: 11211 sdicii 2112 [2ials gl21 HIdlelRld efluig
 Unsupervised Learning: S2iHi guiddi Uedi-l 2a-2iig

* Reinforcement Learning: Y23si2/€s 12 214d 4 A2 gl2l efluig

43 gls: "Supervised Teachers, Unsupervised Explores, Reinforcement Rewards" (STUER)

yed 1(s OR) [7 djei]
ueild ald21Mi quaidi (G TOOLS i 2s4idiy) aual.

¥AdIGL:

ML Tools 14 Technologies:

520131 Tools éq

Programming Python, R, Java HeIlRyy ghiar-2214
Libraries Scikit-learn, TensorFlow dauIR AeliReH
Visualization Matplotlib, Seaborn sal [dasyAdigoseld
Data Processing Pandas, NumPy sel viwydel

Yy 2sidIYii:
e Cloud Platforms: AWS, Google Cloud 2sd6id s2@j[221 Hi2
e Development Environments: Jupyter Notebook, Google Colab

 Big Data Tools: Hi2I S2Ii2 HI2 Spark, Hadoop

43l gls: "Python Libraries Visualize Data Effectively" (PLVDE)

yed 2(H) [3 d1el]

uis Gelsel 12 outliers 4 cuvAIRid s?i.
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¥dIGi:

«JIuil: Outliers Ad| S21 Ulg=21 © ¥ S2ligHi A= vHddisAiell Alauit 2d A6 sl 9.

Gelsel sies:

f[GaiailAi4l Qa1 (cm) qoilsael

165, 170, 168, 172 AIHI-A Y]

195 Outlier (viei G13))
140 Outlier (ot 13))

e 2lig: Quartiles 2/l 1.5 x IQR &/l dg ye

Y C \

o VAR AHisSISIU [Aedy Rl A HISH USIH-4 AR s3] 215

43l gls: "Outliers Stand Apart" (OSA)

yed 2(cl) [4 d1el]
3leid 2 [GarddIR 4Hdl.

¥AdIGi:

eI yidA 2> ;

Data Collection Data Preprocessing Feature Model Model Evaluation Prediction

[Ga1dalR 22w
e Data Collection: g-y2-A1G2yz %is] 212 2icileld S21i2 »ishid 529
* Preprocessing: 21 21ls 524, WidiIdl 4&I 2iclindl, features 4 normalize s2di
* Feature Selection: dga 24212 s2d| 2icileld variables ugi€ s2d

e Model Training: 2A1211é]-] ¢l =YAdH s2d1 HI2 Ui digH [$2 s2d]

43 gls: "Data Preprocessing Features Train Evaluation Predicts" (DPFTEP)

yed 2(s) [7 dei]

AisA1Y cAvAIRid 521 244 11 binary classifier -l confusion matrix 12 [Cfdel Hiu4 uRaiel 2nial ¥4 5 1.
Accuracy 2. Precision.

¥dIGL:

Confusion Matrix [dedvel:
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AAHI[Ad A1 AHIlAd el
did(ds i 10 (TN) 3 (FP)
did(ds ¢l 2 (FN) 15 (TP)
EIEIEE
ilZs sivjal sqerd?l ulReny
Accuracy (TP+TN)/(TP+TN+FP+FN) (15+10)/(15+10+3+2) 83.33%
Precision TP/(TP+FP) 15/(15+3) 83.33%

QAL
e Accuracy: 5d AARIEIAMI 1] AH121EIRAIG YHIRI
e Precision: cid]l positive A1211EIRAIHI2] true positive AHP1ERAI UHIEI

43l gls: "Accuracy Counts All, Precision Picks Positives" (ACAPP)

yed 2(1 OR) [3 de]

AY AY

Feature acii2 uiedildl yuneld wdIdIid AHinwil.

¥dIGi:

Feature Subset Selection 22w:

Original Features Generate Subsets > Evaluate Subsets Select Best

yoeld WIdI:

e Generation: Features A [d[dg dixi ci4idd]
e Evaluation: Ucds dcid2d usiv-a Hi2sa diuld 222 s2dl

e Selection: HIUESIHI AHIUIR S BGHJ2 Y€ S2dI

443l Zls: "Generate, Evaluate, Select" (GES)

yed 2(ci OR) [4 d)el]
KNN sH1iRauH] disid 214 dcinidd] uAui s2i.

¥dIGi:

KNN 2AIiRaH [Gedyer:
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disidi dcia g
AHFUIHI 2120 sr2eld] Hig]
Training 1 %32 Hall Ayrdd features 4 2ide-eild
Non-linear S2i 12l s14 52 High dimensions 12 performance €2
AlI S21d2 HI2 AHUSIRS 2vs K value yaieail %33l

Yy YEIA:

e Lazy Learning: 2uw training phase -l %32 42l
e Distance-Based: usieil-l 4¥sdl AieiRd goilszel
e Memory-Intensive: 2iygl training S21di2 222 52 ©

443 gls: "Simple but Slow, Effective but Expensive" (SBSEBE)

yed 2(s OR) [7 djei]

eld-€2 AIvIfRid s 44 -ld1 binary classifier ] confusion matrix #12 fdfdg Hiu4 ulRHien endi ¥4 5 1.
Error value 2. Recall.

¥dIGL:

Confusion Matrix [dedver:

AHIlAd A1 AHIlAd el
did(ds i 20 (TN) 3 (FP)
diadlds ¢l 2 (FN) 15 (TP)
Jleidli:
AlZs sirjd Jqeld?l ulReny
Error Rate (FP+FN)/(TP+TN+FP+FN) (3+2)/(15+20+3+2) 12.5%
Recall TP/(TP+FN) 15/(15+2) 88.24%
QIIuAIAI:

e Error Rate: sd AARIIERAMII WiZl AAP1IEIRAIF wHICI

e Recall: did[ds positives Hiall 2110 2ld AiOuRIdI] yHIel

H443l gls: "Error Excludes, Recall Retrieves" (EERR)

yed 3(41) [3 d1el]
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Unsupervised learning I sigf uel siel Geleell AH1ul.
FUdIG:

Unsupervised Learning Gelsell:

Gelrel geid

Customer Segmentation dd- gl2l Ales]d B2AGG SRl
Document Classification [Gyal gl21 €2dIdssi 2lisddl
Gene Sequencing 4414 DNA Uz YRAGIg Sl

e Market Basket Analysis: Gauled wal€l41 Ua 2lieid)
* Social Network Analysis: 24121 2244141 AHiud]

e Anomaly Detection: S2iHi 4a11M1=) U 2ligal

43 gls: "Customers, Documents, Genes Group Automatically” (CDGGA)

yed 3(6) [4 dpei]
411 21 HI2 AR2A21 Vi Heals 2lidi: 4,6,7,8,9,12,14,15,20
FdIGi:

Aissisly s1eidui:

Vlissi Jeldz?l
EYEETEY (Mean) (4+6+7+8+9+12+14+15+20)/9
Heas (Median) Hexl Y& (54 aifd)

udIg-€2-udIg:
o 521 uédel % aiié add: 4,6,7,8,9,12,14,15,20
o ARRARA: Gig YRIIHI A1 + dleId?] = 95 + 9 = 10.56
o HeAs: A2 s2d A€M e Y& = 9 (54l [Raild)

443 gls: "Mean Averages All, Median Middle Value" (MAAMV)

yed 3(s) [7 21el]
k-gics sl dfdseld usldd [GardarR geid s2i.

¥dIGL:

No. 6 /18

GuidI
HI5[201 U]
Hif&dl y+:uifd

doiloil 2elig-

ulReny
10.56

9



aeilol cfoiolali 30dcdi (4341603) - [Qu101 2023 2iicielol by Milav Dabgar

K-Fold Cross Validation Wija:

Original Dataset Split into K folds Train on K-1 folds Teston 1 Repeat K Average
Wiy >
. (3 \
waig qeld éq
1. S21 [defisA s2ld K 2HI- ¢l191iHi adug 2igdd uleier yHed s=q

2. y421dldd Training
3. Validation

4. 32

SIAEIAI:

Training H12 K-1 folds -1 Guio|
GlislHi fold U2 222 59

=212 performance 21eig

o [wa iel: €25 S21 vig-2 training 44 testing Gid HI2 dIuR1Y

e Overfitting g121sq; ¥1-s validation 21G-s [da-lad garR

e siRigH $21 GUAIdI: 6iell S2i training 44 validation 6id 412 Gualiol

43 gls: "K-fold Keeps Keen Knowledge" (KKKK)

yad 3(1 OR) [3 d]ei]

Multiple linear 2l2i2i4l sig yel el KiREs2ld 2A1ul.

¥dIGL:

Multiple Linear Regression ift@sel:

vifdseald
House Price Prediction
Sales Forecasting

Medical Diagnosis

Variables
Size, location, age
Marketing spend, season, economy

Symptoms, age, history

o Stock Market Analysis: 2i4s 2i1[2s ysisi 2i2 [Sudi-] v112116] 52

HedH S21 QU
[Asyet yeuisd

H¥G{d performance el

(o

4
Raud viee dejuiel
[Gios44 wif2]

210141 4412118

e Academic Performance: e 11 SdIS, ¢1¥3], A211G1 2US 25l 241911E]

e Marketing ROI: [d[diel HI5(221 -dil dIRI A1US UR YR 52

443l gls: "Houses, Sales, Medicine Predict Multiple Variables" (HSMPV)

yed 3(6i OR) [4 de]
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411 $21 HI2 HI4s [dudd 2lidi: 4,15,20,28,35,45
SdIGI:

Hids [Gudd s1eldl:

wig sreldzl YR
SERIED (4+15+20+28+35+45)/6 24.5
Variance 2 (xi-mean)?/n 178.92
Std Dev JVariance 13.38

([Ga1dai1R d1e1d3):

o A2l [Gudd: (-20.5)2 (-9.5)2, (-4.5)2, (3.5)2, (10.5)?, (20.5)
o o [Guad: 420.25, 90.25, 20.25, 12.25, 110.25, 420.25

e ARainl: 1073.5

e Variance: 1073.5/6 = 178.92

* yids [duad: /178.92 = 13.38

43 gls: "Deviation Measures Data Spread" (DMDS)

yed 3(s OR) [7 2fel]
Gif5id1 44 62214 [Ga1daIR 2Axal.

¥AdIGi:

Ensemble Methods dd-i:

vy Bagging Boosting
QeI AHidR training sMis training
s21 Awldol 2-s4 with replacement dgzs (gl
QUi A0 2Iel/voting dges i
Bias-Variance Variance €i21$ Bias €12IS

Bagging (Bootstrap Aggregating):
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Bootstrap Sample 1 Model 1
Original Bootstrap Sample 2 Model 2 Final
Bootstrap Sample n Model n

Boosting yida:
o sfis 2iluig; €25 Hisd 2421161 Hisa] edimiall 2iu ©
o dg2 disweu-: vzl 9oilsd Gelsrelld defe geig
o ildu vPnél: cgl Hiseid dges il
Yy dsladi:
e Bagging: 2dd> HIS@ 2HidRHi trained, overfitting €121S

e Boosting: ¥1i(2id Hisc sMHs trained, accuracy JgiR

"4zl gls: "Bagging Builds Parallel, Boosting Builds Sequential" (BBPBS)

yed 4(1) [3 dLel]
«uifRid s2i: Support, Confidence.

¥YdIGL:

Association Rule ¥[2sa:

AlZs CITS] sirdl

Support 21-93s2I4Hi itemset I 41dd Support(A) = Count(A)/g¢ 21-3sel

Confidence [Gau-] 2124 detig4] Confidence(A—B) = Support(AuB)/Support(A)
GelsRel:

e Support(Bread) = 0.6 (60% 21~3s2I+4i GiS ©)

e Confidence(Bread—Butter) = 0.8 (80% Gis U211 6122 ULl W€ )

\

Guaiaii:

e Market Basket Analysis: Gcuie 2icigli 2ligidl

e Recommendation Systems: 2ici[€id dagl yad]
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43 gls: "Support Shows Frequency, Confidence Shows Connection" (SSFC)

yed 4(cl) [4 2Lel]
dif3[@s 222l sig uel 6l Vildseldd 24mdl.

¥AdIGL:

Logistic Regression if@sal:

Ahasel Input Variables Output GuldIi 5
Email Spam Detection 2I6€ AlddH, sender, subject Spam/Not Spam Email filtering
Medical Diagnosis daiell, GHR, 222 ulReIMi 2121/51¢ 2121 el BRIGYAY]

Yu digifCisdiil:
e Binary Classification: 0 214 1 g2 aiaiid-1 2HRI1E] 52 ©
¢ S-shaped Curve: 2icid-1 gl HI2 sigmoid function diu2 &

e Linear Decision Boundary: linear boundary aiei doli 4@ $2 ©
dikd[ds Yaddl Gelswell:

e Marketing: demographics 211¢i12 21¢s uiRl€lH] aiaiigH]

* Finance: s(S2 [&23] 244 vH1ds AR s(S2 1Rl

43 gls: "Logistic Limits Linear Logic" (LLLL)

Med 4(s) [7 2el]
Machine learning #i Numpy 2id4 Pandas 1 §ual &g+l ui szi.

¥AdIGi:

ML Hi NumPy i Pandas:

Library éq Yo digifeisdiii
NumPy Numerical computing Arrays, mathematical functions
Pandas Data manipulation DataFrames, data cleaning

NumPy Functions:
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NumPy

N

Array Operations Mathematical Functions Linear Random Numbers

Pandas aiHdIii:

e Data Import/Export: CSV, Excel, JSON slgdl giyd]
 Data Cleaning: Widididl 4@, duplicates iaiindl
e Data Transformation: Group, merge, pivot operations
e Statistical Analysis: d@i-icis Aiss|, correlation
ML 212l Integration:
e Data Preprocessing: A@IIR4H HI2 S21 dls 44 dIR sdl
e Feature Engineering: sia-1 S2iMiall 4d features Gidigdi
e Model Input: ML 21cliRem gl %32] siHeMi 21 5-42 s2d
YU SIIEIAL
e Performance: sy Hi2 C/C++ backend optimized
e Memory Efficiency: siziaiH S21 2213 214 manipulation
e Ecosystem Integration: scikit-learn, matplotlib /12l seamlessly siM s2

442l 2ls: "NumPy Numbers, Pandas Processes Data" (NNPD)

yed 4(1 OR) [3 d|el]
Jud1g3s dl2141 sig uel el Geleell A1l
SdIGH:

\

Supervised Learning Gelsrell:

Gelsrel USIR Input — Output

Email Classification Classification Email features — Spam/Not Spam
House Price Prediction Regression House features — [SHd

Image Recognition Classification Pixel values — Object class

e Medical Diagnosis: £€l-1 d@aiell — 2121 gdils2el
e Stock Price Prediction: HiS2 yusisl — &1[d [Sud

e Speech Recognition: Audio signals — Text transcription
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443l gls: "Emails, Houses, Images Learn Supervised" (EHILS)

ved 4(Gi OR) [4 OJEI]
MBI ARIRUHAI sig uel 6l Vidseidi 4H¥di.

¥AdIGL:

Apriori Algorithm if@sai:

df@seld geid
Market Basket Analysis is12 uidleld! GeuleAl 2ligidl
Web Usage Mining dotaigfe navigation v 2lieidl

Market Basket Analysis:
o GelsRel: "dSs A4 [MHes wledIR1 AUlss] Fsi upl e "

o (G154 ™R Galed War-2, YHi2lHd AHis2

e Implementation: frequent itemsets 2ligidl Hi2 transaction S2i [dedwel
Web Usage Mining:
o GelsRel: "I A visit 524121 users geildiR 112101 U B visit 52 9"

* dei1g2 Optimization: navigation 3giRdl, content recommend s29

e User Experience: cfsdoid deiaiigle layouts
Algorithm vidi:
¢ Generate Candidates: frequent itemsets cid199|

e Prune: infrequent items g2 s2d|

e Generate Rules; confidence 12 association rules Gi4idd

43 gls: "Apriori Analyzes Associations Automatically" (AAAA)

yed 4(s OR) [7 dei]

Matplotlib -l [AGeivdii 244 dif@sal-l 2udl.
SdIGH:

Matplotlib Features ¥i4 Applications:

No. 12 /18
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Feature 522131 audIl dldsel

Plot Types Line, bar, scatter, histogram sel exploration
Customization 2211, labels, styles @difls presentations
Subplots s figure Hi 44s plots dd@-icds [dedve

3D Plotting [3i-ulRH1eily visualizations dsiif4s modeling

Yu Features:

Matplotlib

— N T

Interactive Plots Publication Quality

Line Charts Bar Scatter Plots Surface 3D Scatter

Machine Learning #i Applications:

e Data Exploration: 52 [ddzwl 244 Ued visualize s2al
e Model Performance: training £2M42i14 accuracy, loss curves plot s2di
e Result Presentation: predictions vs actual values guiisdl

¢ Feature Analysis: Correlation matrices, feature importance plots
Veldd SHdIAL

e Animation: time-series S2I 412 animated plots Gi-igd
* Interactive Widgets: duzi2isdi interaction 412 sliders, buttons GH2dl

e Integration: Jupyter notebooks, web applications 12l S/H 52 ©
SIAEIAIL:
e Flexibility: »1id customizable plotting options

e Community: «iius documentation il Hi2i guiIsdl A1€IR

e Compatibility: NumPy, Pandas 12l seamlessly integrate 211 €

4u?l gls: "Matplotlib Makes Meaningful Visual Displays" (MMVD)

yed 5(4) [3 2]
Numpy 1 yu features 1 A€l ci-idi.

¥dIGi:

NumPy yu Features:
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Feature qeid SIJAEI

N-dimensional Arrays si2iaiM array operations syl mathematical computations
Broadcasting [dfdg size 41 arrays u2 operations da’ils array manipulation

Linear Algebra Matrix operations, decompositions dsii[4s computing support

e Universal Functions: arrays U2 element-wise operations
e Memory Efficiency: 25su 412 contiguous memory layout

e C/C++ Integration: compiled languages 18l interface

442l 2ls: "NumPy Numbers Need Neat Operations" (NNNNO)

yed 5(6l) [4 d1el]
JiAIHHi iris S21312 Pandas Dataframe $dl 2ld dis s2di? Gelsel A1 yHdl.

¥AdIGi:

Iris S21342 dis sq;
import pandas as pd

# Ugld 1: siganial dis s2q

df = pd.read_csv('iris.csv')

# ugld 2: sklearn Hial dis s2q

from sklearn.datasets import load _iris

iris = load_iris()

df = pd.DataFrame(iris.data, columns=iris.feature names)

df[ 'target'] = iris.target

# yoed HIlddl euvisdl
print(df.head())
print(df.info())
print(df.describe())

Sis yHMY2:

NN

e pd.read_csv(): CSV siga- DataFrame Hi di? &
e columns parameter: column 44 assign s2 &
e head(): Y2 5 rows 6idId &

e info(): data types 214 memory usage 6idId &

443 gls: "Pandas Reads CSV Files Easily" (PRCFE)
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yed 5(s) [7 2jel]

JuURAIg3s @21 i vi4YuAIg3s dlF214] Auimeil 520 24 sigle sai.

¥AdIGi:

QJIus dd-il:

vy

S21 UsR
eilviai aga
YeAis
sZddi

vifdseal

[GardaiR gar:

Supervised Learning

Labeled (input-output isl)

Target variable 1 11211é] s2dl

Accuracy, precision, recall

Heis- HI2 A ¥ld

Classification, regression

_—

Unsupervised Learning

Unlabeled (M1~ input)

uIdidl Ue eligdl

Silhouette score, inertia

validate s2q ag %f2d

Clustering, dimensionality reduction

Machine

Supervised

/

Classification

I

Unsupervised

-

N

Regression

Clustering

Association

Supervised Learning digif@isdiii:

e Training id: ildi 2411 sdiGil 1241 Gelgelimiall eflvig

e Performance Measurement: dixd(ds uReiHi 212l 2ilell gl

* AIHIY Algorithms: Decision trees, SVM, neural networks

e [Giasda dil@seld: Fraud detection, medical diagnosis, price prediction

Unsupervised Learning diaifGisdiil:

Exploration: Hioig2id [d-1 e Ua 2lieid]

Validation Challenges: 2il¢ll da-1 112 ground truth il

No. 15 /18
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Yud si-glee:
e Feedback: Supervised Hi dicsifds feedback, unsupervised domain expertise U2 A1¢I2 21ui

o s21%3RaIdi: Supervised 4 Migl labeled S2i-l %32, unsupervised addigell Guacl unlabeled s2i diu2

o AURAIFI USIRL: Supervised prediction M1 ¢d $2, unsupervised discovery AHRUIRAI ¢d 52

43l gls: "Supervised Seeks Specific Solutions, Unsupervised Uncovers Unknown" (SSSUU)

yed 5(21 OR) [3 d|el]
Pandas il dif@sai-l A1l ciidi.

¥AdIGi:

Pandas vil@seld:

AlGsa4 qeid ges2zl

Data Cleaning uididdl yedl, duplicates iciindl ciell industries
Financial Analysis Stock market, trading sa! S1g1-
Business Intelligence Sales reports, KPI analysis [SEREY

e Scientific Research: uiaifdis s2i [Gedyel
e Web Analytics: doiaiige 2i(gs, duiisdi dd- [Gedvel

e Healthcare: €€l41 3siS, clinical trial $2i

43l gls: "Pandas Processes Data Perfectly" (PPDP)

yed 5(ci OR) [4 d)el]
Matplotlib a1gaidldi Guaidl sdld dhisld 54l dd cidiad]? Gelezel A1 Aumal.

¥dIGL:

Matplotlib Line Plotting:

import matplotlib.pyplot as plt

import numpy as np

# Awd Sal Gi4dg

X = np.linspace(0, 10, 100)
y

= np.sin(x)

# YW curve plot Sq
plt.plot(x, y, label='sin(x)')

# x =5 U2 dl2sd dlgd
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plt.axvline(x=5, color='red', linestyle=

#y = 0.5 42 ¢iRBsl=d dIgd

plt.axhline(y=0.5, color='green',

# sl
plt.xlabel('X-axis"')
plt.ylabel('Y-axis')
plt.legend()

'
Y 4

linestyle=':",

plt.title( 'Vertical ¥4 Horizontal Lines')

plt.grid(True)
plt.show()

4w Functions:

e axvline(): €2 x-coordinate uz vertical line ci-id

e axhline(): (€ y-coordinate u2 horizontal line 6iid

e Parameters: color, linestyle, linewidth, alpha

443 gls: "Matplotlib Makes Lines Easily" (MMLE)

yed 5(s OR) [7 ]el]

\

¥YdIGi:

Clustering Concept i Applications:

Clustering ysiR

Customer
Segmentation

Image Segmentation

Gene Analysis

Clustering Widia:

did(ds Yadd Gelerel

W€l add glzl Al

S

\

A1y dikdlds (G Geleell4l Guaidl s clustering 1 concept o deid sz2i.

4 ¥AGIg sl

dlis eligal HI2 medical imaging

M1 expression 12 genes 4 %2cig

S|

label="'Vertical Line')

label="Horizontal Line')

(Giosdd vHAR

Targeted marketing
campaigns

JeIRd [Heid accuracy

€41 2118 A4 HI1RdIR

Raw Feature

Distance Calculation

Cluster

Cluster Business Insights

[Ga1da1R Gelsreli:

1. Customer Segmentation:

e S21: uiRlélHi gldela, demographics, deiiige dd

o Clusters: G-yl Ulss], [SHd-ide-2ild wleelR], UidliuId gSIHERRI

No. 17 /18




aeilol cfoiolali 30dcdi (4341603) - [Qu101 2023 2iicielol by Milav Dabgar

o [Gisd A&y seeMIgass HIS[21, Gauled [RisifRall, retention g2l
2. Social Media Analysis:

* S2I: quRlrIsdi interactions, post topics, engagement Ya+

e Clusters: Influencers, casual users, brand advocates

o if@selA: Viral marketing, content cj¢2i41, community management
3. Market Research:

e S2I: Survey responses, Gailed uieailzii, demographics

e Clusters: aMI4 %3[321d] 1241 HI52 segments

e Insights: Gauied [Asia, [SHd eI, HIS2 positioning

Clustering Algorithms:

e K-Means: s2i- k clusters Hi [daiif3d s2 ©
e Hierarchical: g&i-%q cluster structure 6i41d &
e DBSCAN: [d[dg ei4di-I clusters 2liel &
Validation ugldii:
e Silhouette Score: cluster 2jIddI HIY &
e Elbow Method: optimal clusters - 2iuail 4ss] 52 &

e Domain Expertise: [Gi2s- sii4 validation
SIAEIAI:

e Pattern Discovery: ©Uid S2i structures %132 2 &
* Decision Support: [Gi2+ [HeRI 412 insights WElH $2 ©

e Automation: manual s2I [Geaveld] Yy g21S ©

43 gls: "Clustering Creates Clear Categories" (CCCC)
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