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Supervised learning
— Learning mapping between input x and desired output y
— Teacher gives me y’s for the learning purposes

Unsupervised learning
— Learning relations between data components
— No specific outputs given by a teacher

Reinforcement learning
— Learning mapping between input x and desired output y

— Crtic does not give me v’s but instead a signal
(reinforcement) of how good my answer was

Other types of learning:
— Concept learning, explanation-based learning, etc.
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Supervised learning

Data: D={d .,d,,..d,} asetofnexamples
d, =<Xx,,y,; >

X, 1s 1nput vector, and y 1s desired output (given by a teacher)

Objective: learn the mapping f : X =71
st. v, = f(x;) forall i=1,..n
Two types of problems:
* Regression: X discrete or continuous —»
Y 1s continuous
» Classification: X discrete or continuous —

Y 1s discrete
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Supervised learning example
Classification: Y is discrete
Y: FRAQD), ZBFAGD
X: x BRALEG], A3 (0, 1) ;
X TERE, g5 (0, 100) K/GgoH.
Training Data:
Y=1: (1, 99). (0.9, 80). (0.80, 100) ...
Y=-1: (0.2, 30). (0.5, 50). (0.4, 30) ...

Test:
X=(0.85,98), Y=?
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Supervised learning example

Regression: Y is continue

Y: BEEME (B), & Y>=0.
X: xi=FEHH m?

Training Data:

35
40
45
65
T4
80
120
140
230
300
400
500
600
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150
170
190
200
224
245
320
100
640
780
900

1100

1300

Test:

X=90

Y=7?

-27-

y=ax+b

FEMNFFRARFEMNEZZ2F b 2020 FHRAEUFIRIE



a8 F S AYIa)E

Hea= 3 )RR

Unsupervised learning

* Data: D={d.d,..d}
d, =X, vector of values
No target value (output) y

* Objective:
— learn relations between samples, components of samples

Types of problems:
* Clustering

Group together “similar” examples. e.g. patient cases
* Density estimation

— Model probabilistically the population of samples
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Unsupervised learning example
Clustering:
X: (Ee, K, K

Data:

For all the data, Y=?
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Unsupervised learning example
Clustering:
X: (Ee, K, K

Data:

For all the data, Y=?
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Unsupervised learning example
Clustering:
X: (Ee, K, K

Data:

For all the data, Y=?
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Unsupervised learning example
Clustering:
X: (Ee, K, K

Data:

For all the data, Y=?
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Reinforcement learning

« Wewanttolearn: f: X =7
+ We see samples of x but not y

» Instead of y we get a feedback (reinforcement) from a critic
about how good our output was

mput sample output
Learner
reinforcement
Critic

» The goal is to select outputs that lead to the best reinforcement
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1.Data: D={d.d,,..d }
2. Model selection:
* Select a model or a set of models (with parameters)

Input: x ~ Model Output: y Eg. y=ax+b+e ¢=N(0,0)
‘ * Select the error function to be optimized
Training Data: (x,y) — Learning Algorithm Eg 1y ()
- éol f(x)

3. Learning:

* Find the set of parameters optimizing the error function
— The model and parameters with the smallest error

4. Application:

* Apply the learned model
— E.g. predict ys for new inputs x using learned / (X)
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o LB B3 B4, RN
SIRESFTHNESE
* FITFESIEM: HFARRMGIT. s/NYTE;
o PLieEAl: HE TR BEUESE TR,
SEENBF2INEMIECHEE
« Bayes. SVM. K35 H7. logistic. HRER. BREN. ZEREN.. Adaboost.
ZMEEYT. k-means. SEESHT. PCA. MERERL. MREE. REZI LGS,
BEBSE A HESIRITHNSREIR R
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UCI Machine Learning Repository : http://archive.ics.uci.edu/ml/

iR

P 2% TEBY
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- Weka: http://www.cs.waikato.ac.nz/ml/weka/downloading.html
« http://mallet.cs.umass.edu/index.php

« Python #1285 > T EE milk: https://github.com/Iuvispedro/milk
 FHERVBREIEZE: Apache Mahout Framework

« Apache OpenNLP: http://opennlp.apache.org/

 OpenCV.: http://opencv.org/

« OpenAl: https://www.openai.com/

« Github: https://github.com/

REZIFFELCE: http://deeplearning.net/software_links/
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ICML. UCAI. AAAI

CVPR. NIPS. KDD.

SIGIR. SIGMOD.

COLT. ACL. ECML.

ICDM. WWW. CIKM. [JCNN.
VLDB. ICDE---

Arxiv TREPIESCEE: https://arxiv.org/find/
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IEEE-PAMI
« Machine Learning (ML)
« Journal of Machine Learning Research
« |EEE-TKDE
« Artificial Intelligence
« Data Mining and Knowledge Discovery
- Computational Intelligence
« Pattern Recognition
« Neural Computation
« |EEE-NN
« Annals of Statistics
« Journal of Artificial Intelligence Research
« Research, Information and Computation
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- RIESEZEM: AEE, YlgFES, 2016.
- SEHEM:
--Chris Bishop. Pattern recognition and Machine Learning. Springer, 2006.
--Duda, Hart, Stork. Pattern classification. 2nd edition. J Wiley and Sons, 2000.
B (FETHR) HXR.
--Pattern Recognition 2nd =R IREI(E M~ EMAR).
Tsinghua FIVIRFIRTBEHN: KET, BIHIHZ.
~-BIFEITTE, T, BFEXE, 2012
-- Simon Haykin, BREREFF, MEMNKXSFEIVE, B=MKo.
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1. AS%E, YSRFS, FEXFHMmE, 2016.
2. A, Sides@ “H28EFS])" SHIFRK, 2006.

Chapter 1 Introduction -44- FEMZRERZEME L 2FE 2020 FHAEKFIRIE



