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What is Al? Merriam-Webster Dictionary: \/

“An area of computer science that deals with giving machines the ability
to seem like they have human intelligence”

“The power of a machine to copy intelligent human behavior”

How Al is classified?
Artificial Weak/Narrow Intelligence ( ) I'

Focuses on improvement of individual ability, e.g. Siri

Artificial General Intelligence ( )
On humankind, human’s brains, e.g. TrueNorth

Artificial Superintelligence ()
Smarter than human brains, including innovation, recognition and social

+ Artificial intelligence (Al) is the branch of computer science
concerned with making computers intelligent, just like people.

- XINERE: TEEEE, NSEARED—FEE

* Al is the multidisciplinary study of human intelligence through
attempts to artificially model it.

- BirERE: MSERNIRENSHA, B

* Intelligence emerged from collective behaviors of lots of agents
without or with little intelligence
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Intelligence

Machine
Learning

Machine Learning

Deep Learning
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Learning = Looking for a Function

Speech Recognition
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Handwritten Recognition f( 2"

Weather forecast
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Play video games I - )=

Saturday”

“move left’
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Machine Learning

:::‘ii::o n C ri t I ¢ %
R Learned ° ?ﬁg%\ig
Labeled Data model > iﬁ?}ﬁ@éél@%\ Wéélﬂ%
o : 1 51 2 52 N gN
Training data: {(x1,91), (x%,92), ..., (¥, 9"V)}
Training:

Step 2: define

loss from Stepo:

training data

y = fo(x) L(0) 0" = arg meinL

optimization

Testing data: {xN+1 xN+2 xN+M}

Use y = fp+(x) to label the testing data

> BFES  FEFREFSq learning. sarsa LIRERBEHE
‘abeled Data algorithm ELZIWIDQN, EiEHHIT IR Policy GradientsKActor
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no. of views

The function we want to find ...

e Hung-yi Lee

y=f(| i

on 2/26
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1. Function
with Unknown Parameters

]
EE HEAR #ITORAE 48 e (S ==
met 9 17,022 26,011 27,602,732 2,066,634 268,778.0 7:48
=1528 = = 620 218 R
— 202021838 = 2 sz 2 20

Model Yy = b + wx;  based on domain knowledge

feature
y: no. of views on 2/26, x1: no. of views on 2/25

w and b are unknown parameters (learned from data)
weight bias
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> Loss is a function of

2. DefinellLoss parameters 1 (p )

from Training Data » Loss: how good a set of

values is.
L(0.5k,1) y=b+wx; — y = 0.5k + 1x; How good it is?
Data from 2017/01/01 - 2020/12/31

2017/01/01 01/02 01/03  eeeess 2020/12/30 12/31
O O O O O
4.8k 4.9k 7.5k 3.4k 9.8k

0.5k+1xy =y 53k
3 e;= |y — 9| = 0.4k
label y
O
4.9k
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> Loss is a function of

2. Define parameters 1 (p w)
from Train mg Data » Loss: how good a set of
values is.

L(0.5k,1) y=b+wx; — y = 0.5k + 1x; How good it is?
Data from 2017/01/01 — 2020/12/31

2017/01/01 01/02 01/03  eeeess 2020/12/30 12/31
O O O @ O
4.8k 4.9k 7.5k 3.4k 9.8k

0.5k+1x; =y 5.4k 0.5k+1x, =y
3 e,= |y —9y| = 2.1k : en
y y
O O O
4.9k 7.5k 9.8k
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> Loss is a function of

2. Deflne _.OSS parameters [ (p w)
from Trair INg Data » Loss: how good a set of
values is.
O o—
4.8k 4.9k
l 1
b+wx, =
wh =X Loss: L = —z e,
; 31 N
A n
y
—
4.9k
e =|y—79]| L is mean absolute error (MAE)

e = (y—9%)? L ismean square error (MSE)

If y and § are both probability distributions sy Cross-entropy
B
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> Loss is a function of

2. Deﬂne _OSS parameters L(b, W)
from Trair INg Data » Loss: how good a set of
Model ¥y = b + wx, values is.
1000 A Small L
750 1 \\ \ 7
500 NN NN NN NN NN NN NN NN EEEEEEEEE _!'lll i
250
b o Error Surfac
=250

000 025 050 075 100 125

Large L « W
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3. Optimization w (il argmint

Gradient Descent

> (Randomly) Pick an initial value w°

oL
» Compute 5 [—

Loss
X h

) .

i Positive ‘ Decrease w
= 9
N
: %
w 0 ' wW
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3. Optimization v {il argmint

Gradient Descent

> (Randomly) Pick an initial value w"

oL
» Compute 3 | =0

oL
wl e w® —n—

ow lw=wo

—— lw=w® 7:learning rate

=% hyperparameters

.-‘0 g >

w wl w
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