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TYPES OF ML 

 

 

Sup ervised , u nsupervised learning , sem i-sup ervised and reinforced learning 

are 4 fun dam ental app roach es of m ach ine learning : 

▶ Supervised Learning Bu ild s a m od el based lab elled d ata. 

▶ Unsupervised Learning Builds a m odel b ased on a unlabelled d ata. 

▶ Semi-Supervised Learning B uild s a m odel ba sed on a m ix of lab elled 

and unlab elled d ata. Th is sits b etw een sup ervised and unsup ervised 

learning ap proaches. 

▶ Reinforcement Learning T his is a feed ba ck-b ased lea rnin g m eth od , b 

ased  on  a  system  of  rew ard s  and  p unishm en ts  for  correct  and 

incorrect actions respectively.  The aim is for th e “ learn ing ag ent” to 

receive m axim um rew ard and hen ce im p rove its perform ance. 
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Example: If you t rain a m od el  u sing lab eled im ag es  of  ca ts  a nd d ogs , it 

learns the features of each. W hen sh own a n ew im a g e, it p red ic ts w hether 

 s a cat or a d og . 

Th ere are tw o m ain categ ories of su p ervised lea rning th at are m entioned b 

elow : 

    

c lassification a lg orith m s: 
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● L o g  is tic R e g  re s s i on  

● D e c i s i o n  Tree  

● R a n  d om F o r e s t  

● K -N e a r e s t  N e igh  b ors  ( KN N ) 

● N a i v e  B a y es  

● Su p p ort  V e c t o r  M a c h  in e 

 

2. Regression 

reg r e s s i o n  alg  ori th  m s: 

● L i n e a r  R e g  re s s i on  

● P olyn om ial  R e g  re s s i o n  

● Rid g e R e g  re s s i o n  

● L a s s o  R e g  re s s i o n  

● D e c i s i o n  tree 

● R a n  d om F o r e s t  

 

Applications 

Su p erv i s ed  l ea rn i n  g is u s ed  in a w id e v a r i e t y  of  ap p l ica t i o n s ,  in clu d in g : 

● Image, speech and text  processing:  Fo r  tas  ks l ike im ag e c l a s s i f i c a t i o n ,  s p e e c h  r e c o g  n i t i on  an d s en tim en t  a n a l y s i s .  

● Predictive analytics: T o f o r e c a  st s a l e s ,  c u s t o m  er c h u r n ,  s t ock  p r ices  a n d  w ea t h  er c o n d  i t i on s  . 

● Recommendation and personalization: P o w  err ing  sys  tem s th at su gg e s t  p rod u c t s  , m o v i e s  or  c o n t e n t .  

● Healthcare and finance: U sed  for m ed  ica l d iag n os is, fra ud d e t e c t i o n  and  c r e d  it s co r in  g . 

● Automation and control: In au t o n o m  o u s  v e h i c l e s ,  m a n u f a c t u  ring q u a  lity ch ec k s  a nd g am in g A I. 
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Example: If you ha ve custom er d a ta w ithou t lab els , the alg orith m can g roup 

sim ila r cu stom ers b as ed on p u rch ase b ehavior useful for segm entation and 

m a rketing . 

    

Com m on tech niques includ e: 

 

 

 

K -M ean s 

DB SCAN 

M ean -sh ift 

2. Dimensionality Reduction Techniques 

Com m on tech niques includ e: 

 

 

P rincip al Com p onent An alysis 

In d ep end ent C om p on ent Ana lysis 

3. Association Rule Learning 

Com m on tech niques includ e: 

 
 

 

 

 

2 . U n sup ervised M achine Lea rnin g 
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  AI  a g en t ing to y  g ets p ositive feed b ack for 

g ood m oves an d neg ative for p oor ones.  

 

 

 

 

 

 

 

 

 

 

Ap riori 

FP -g row th 

Eclat 

Applications of Unsupervised Learning 

H ere a re som e com m on ap p lications of uns up ervis ed learn ing : 

Clustering and segmentation: G roup sim ilar da ta p oints, 

custom ers or im ag es. 

Anomaly detection: Sp ot un usu al p attern s or outliers in d ata . 

Dimensionality reduction: S im p lify larg e d ata sets w hile reta ining 

key inform a tion. 

Recommendation and marketing: Id entify 

im p rove p rod u ct s ug g es tions. 

Data preprocessing and analysis: Clean d ata, d etect p atterns a nd 

su pp ort exp loratory d ata ana lysis ( EDA). 

3 . Reinforcem ent Learnin g 

u ser p referen ces a nd 
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 r e i n f o r c e m  en t l earn i n  g a lg or i th m s: 

● Q-learning: L e a r n s  the b e s t  a c t i on  for  ea ch sta te b a s e d  on exp  e c t e d  rew a rd s. 

● SARSA (State-Action-Reward-State-Action): Sim ila r to Q -learning b ut utes  va l u e s  for  t h e  a c t i o n  a c t u a  lly t a k e n .  

● Deep Q-learning: U s e s  n eu r a l  n etw ork  s to h an  dle c o m  p lex sta t e - a c t i o n  rela  t ion sh ip  s 

Applications of Reinforcement Learning 

H ere a re s o m  e ap p l ica t i o ns  of  rein f o r c e m  e n t  l e a r n i n g  : 

● Gaming and simulation: T e a c h i n g  ag e n t s  or  NP Cs  to p lay a nd ad a pt in tel l ig en t l y  . 

● Robotics and automation: En  ab l ing rob  o ts  to p e r fo rm  ta s  ks au t o n o m  o u s  ly . 

● Autonomous vehicles: H elp in g s e l f - d riv ing cars  m a ke real-tim e d ec i s  ion s.  

● Healthcare and finance: O p tim izing t r ea tm  ent  p la ns ,  t rad  ing a nd r e s o u r c e  a l l o c a t i o n .  

● Recommendation and personalization: Im p rovin  g u s e r  ex p  e r i en ce  t h r o u g  h ad ap t ive sug  g e s t i o n s .  

● Industrial and energy management: O p tim izing c o n t r o l  sys  tem s  an d en  erg y u se .  
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Popular Techniques 

based 

relations hip s. 

Learning: S prea d s lab el in form ation throu g h d a ta 

Label Propagation: Iteratively ass ign s lab els to unla beled d ata. 

Co-training: U ses tw o m od els to t rain a nd lab el ea ch other’ 

Self-training: U ses m od el p red iction s as p seud o-la b els . 

s d a ta. 

Generative Adversarial Networks (GANs): G enera tes s ynthetic 

d ata to im p rove learnin g . 

Applications 

Image Classification: Com b in e sm all lab eled an d large un la b eled 

im a ge d ata sets to im p rove a ccu racy. 

Natural Language Processing (NLP): Enh ance la ng ua ge m od els 

b y usin g a m ix of lab eled a nd va st un lab eled text d ata. 

 
 

 

 

 

 

 

4.Semi-Supervised Learning: Supervised + Unsupervised Learning: 

Sem i-Su p ervised learning Sem i-Su pervised Learn ing com b ines b oth 

Su p ervised and U n sup ervis ed ap p roa ch es .  It  u ses  a sm a ll  set  of  la b eled 

d ata a nd a la rg e set of u nlab eled d ata for train ing u sefu l w h en la beling is 

costly or tim e-cons um ing . 


