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Inclass 01: Introduction to Machine Learning

[SCS4049] Machine Learning and Data Science
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School of Al Convergence & Department of Artificial Intelligence, Dongguk University



Course Introduction
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- e-mail: s.park@dgu.ac.kr - e-mail: 01minjik@naver.com
- tel: 02) 2260 - 3784
- web: spark-lab.com
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- C. Bishop, Pattern Recognition and Machine Learning (PRM)
- A. Geron, Hands-On Machine Learning with Scikit-Learn and
Tensorflow g a9, T
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Introduction to Machine Learning



What is Machine Learning?

A7t MIAIE A|EiE AHets -
Al ZRE: U2t et= Al
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What is Machine Learning?

- o . fradhine
“IMachine Learning is the] field of study that gives computers the

ability to learn without being explicitly programmed” - Arthur
Samuel, 1959 MLo2| Yt

is a Machine Learning Program

* not by an explicit algorithm, e.g, filtering by special words

data

rulg-based

——

[ given examples of spam emails (e.g,, flagged by users)

- given examples of regular (nonspam) emails

- it can learn to flag spam @
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Traditional approach

Launch!

Study the

broblem Write Rules Evaluate

e

Analyze

errors
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Machine learning approach

*Lots*
of data

Study the Train ML
problem algorithm

Analyze
errors
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Al, ML and Deep Learning

OlZ2 X|& Artificial Intelligence

- 7t EE2 9nofMel QIZXSLEM SHMeE LG 2E &2
Ase =2

- ZFE ost Mo EH, S8 2 XISt o |SEE 4FE -
U= 7Hsdo| Z|tHEtE| =5 WSS Fst= XIsH AHof Cigt A+

0{4l2{= Machine Learning

- THAHCZ =22 YUSHK| ot AAZ SHE510] EH R E e
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Al, ML and Deep Learning

Deep
Learning
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Al, ML and Deep Learning

evolutionary
models
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Types of Machine Learning

- RIEGupenvision] 92 3%
- X|= t& supervised learning 2019 Dpbe ﬁi%
[— H|X| = &k& unsupervised learning 77& Onbe) @%m
-~ ENE S semi-supervised earing
- ﬂmemforcement learning
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Types of Machine Learning

ouitipwt
- BEVLEE &Yte SF0 wet
- 25 clasMn: Exe, HEglE &2k discrete, categorical
- 3|7 regression: 912 = Z2{Z} continuous s
- EFX| detection: émco VID,

=

T/F
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Types of Machine Learning

- | O|E{ofl CHE A St 0f 5 > Ty
- batch learning

- mini-batch learning

- online learning, stochastic learning
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Supervised vs. unsupervised

- Supervised learning
- &|0|=(label, target value, ground truth)o| 2 H|O|E{MIS 2 St
- k-Nearest Neighbors (NN), regression, support vector machine
(SVM), random forests, neural network
- Unsupervised learning
- 3|0|£0] gl= HIO|E{0M TiEO|LL FRE R HiH
- clustering, hierarchical clustering, expectation-maximization (EM),
principal component analysis (PCA), anomaly detection

Training set a5

w0
T w0
Instance
25
eX 20
§ m New instance 15

Figure 1: Supervised training dataset

Figure 2: Unsupervised
learning (k-Means clustering)  15/18



Batch and online learning

B X| 21 batch learning S UIH
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- A2t HFE XH20| ol S0

- MZ2 H|o|E{M0| FO{X|H XS FE] ChA| SHEA|HOFE

- 227 sljofl 25K X[ =X Zk(local optima)of| M X LIRX| 2 & == US

il

o|L| Y X| 212 mini-batches learning
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- clolEfAE olU| shxIatn st A2 2FoZ Lito
- BHR| WA T 2at0l BrA o HE

- 7187|(gradient)7t 2201 S ECHHESID K| AN SHOIA HE| SEECH S
- AA| i Z2OolA ofL] BiR W

. 2221 2{d online learning

- CloE{E ARHHOE XelstuiM HEHOR sty

- 2 sta Bl WS
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> 2P0 2,
- H|AEQ| 2X: 2Hts} 2 X(Generalization error)7F 2+ poly. reg,

- AR M8 AN 2Y ds8 Hotste A

- HIAE Ho|E{All: M| Cllo|E{MOof|lM &tE FMol| HEZ Mo 52
CfO[E{Al (KA Cf| O] E1 2] F 20%)
oeq(orA) Zof| M McH2 e(Test dataset)2 So{Ct H0i ot

@ Valldation) %o o

- 2E MEd gl OjM| ZAEE Q5 AA|

- ZZ o|o|E{All (hold-one-out set) : LI X| &t H|0|E{Al 2| 2k 20%
- S HEC2E=HE ESEE
- J2[1, o7t HIo|E 7t HHIZ 8 £ US

- Cross validation (WAt A3) =He
/\/W

mﬂ]

{51 cv.
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Reference and further reading

- “Chap 17 of A. Geron, Hands-On Machine Learning with
Scikit-Learn, Keras & TensorFlow

- “Chap 17 of C. Bishop, Pattern Recognition and Machine Learning
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