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FEIE101: XN T MAMAAERPEE f(x),- -, far(x), %’JP‘E‘%@*
9N RF) o 5T AL SR LB FBERY £ ) (x me x)»
FURBEHARTE LR(f) MR(f) 2N,
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>Bagging £
*Bagging ( Bootstrap Aggregating ) =&— "B RNEIREBYI)IGRENHE
SR RIZESARIRE Z BRI, B ERBIIGSE L#E

TEREINVRETIRE, FEM EBVMIIGSEFINIZG M TMREL,
AREI R EN T AHITIREL SR R

> FEALARMA (Random Forest) =1T Bagging FIEM _EB5| N\ 7T HEH
HIE, H—FTIREETEERR 7B, EEVSEME, 81
ﬁ%ﬁJ%BﬂE__ﬁﬁéH/\bdo
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FEATLARAA

Random Forest Simplified

Instance

Randnm‘FV \
LAKN K388 KRB

Tree-1 Tree-2 Tree-n
Class-A Clalss-B Class-B
| Majority-Voting |
Final-Class
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>Boosting 38

"R —E NI RIERINGARNERE, S MR IEIFE
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»AdaBoost ( Adaptive Boosting ) &%

_I\

Weak Classifier 1

Weak Classifier 2
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Strong Classifier

(FHEMEZ S5 REF )



AdaBoost

Input :

* A training set S = ((x1,%1); --+s (Xms Um))-

Initialization :

» Maximum number of iterations T';

* initialize the weight distribution Vi € {1,...,m}, DW(5) = nl,l
fwt=1....Tdo

» Learn a classifier f; : R? = {—1, 41} using distribution D
“Sete; = Y, DY)
i fa (% ) #wi
* Choose a; = %ln IE;EEL
* Update the weight distribution over examples
Ditj(i}e—ﬂiyifz{xe}
Z(t)

Vi€ {1,...,m},DE(3) =

where Z(t) = 3" | D®)(4§)e~2¥:fe (<) i5 3 normalization factor such that D(t+1)

remains a distribution.

i
Output : 'The voted classifier ¥x, F'(x) = sign (Z a: fi (x])

t=1
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hEIIZ ( Co-Training )

»Multi-View Learning

Co-Training

Allow €1 to label

Lteration: t Some instances Iteration: t+1
ote cl: A ot e
" | Classifier @
® ® trained ® o
ﬁ ;
® on view 1 e
g Add self-labeled ™
. instances to the pool ®
® e of training data e o
- o
. ™
® o —/ C2:A e o
Classifier
" @
- —| trained @
= . on view 2 - ®
_________________ Allow €2 to label

Some instances
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ZE%>S) ( Multitask Learning )

A C A B C
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i e T s = Y
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(c) BRIt (d) SESRAHR
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Multitask Learning* Machine Learning 1997

RICH CARUANA caruana(@cs.cmu.edu
School of Computer Science, Carnegie Mellon University, Pittsburgh, PA 15213

Multitask Learning is an approach to inductive
transfer that improves generalization by using the
domain information contained in the training signals
of related tasks as an inductive bias. It does this by
learning tasks in parallel while using a shared
representation; what is learned for each task can help
other tasks be learned better.



FF% %> ( Transfer Learning )

Traditional Machine Learning Transfer Learning

Different tasks Source tasks Target task

AA A A om
A A AA 0|

o —® e - @
Learning Learning Learning N I 7d & Learning
system system system Knowledge system
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75F>] ( Meta Learning )

To{a®,yN, — A ] - f(a;607)

7-197-2:"' :TM
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75F>] ( Meta Learning )

Base-learning | Meta-learning
1} Define instance space T / 1] Define meta-features T /
[proklem domain) (leaming behavior)
2) Measura Instances 21 Measure expanrment mru:m;re‘rers

-= Dataset ‘[ ,Er e -= Meta-dataset ‘[I jx
4 + A
3] Preprocess dota h B 3| Preprocaess data I o

4) Choose model . 4 Chaose model "
(+ parameter seftings) Py X
—x L
5) Predict [class) : ' 5) Predict algorithm .
i‘: .r_"' behovior | a-":.i
—
Dataset meta-featurss
P

Advice on leaming/preprocessing methods
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Task 1 Task2 o o o

Shared
Knowledge
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