ICKYCCTBEHHbIW
IHTeNnneKT

Nekuma 4: Jloructmyeckaa perpeccusa

MapTbIHIOK [10/iIMHA AHTOHOBHA

telegram: @PAMartynyuk
email: pa-martynyuk@yandex.ru
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Moaenb

Task Loss Optimizer
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Perpeccua

Perpeccus (Regression)

* [porHo3upoBaHue LueHbl HeABUXKMMOCTMU -
onpeaeneHne CTOMMOCTU AOMOB UM KBAPTUP Ha
OCHOBE UX XapPaKTEPUCTUK, TaKNX KaK NaoLWaab,
KONMYECTBO KOMHAT, PalioH U Apyrue ¢paKktopsl.

Mnowaab KBapTUPDLI
(X1, feature)

KonunyecTtBo KOMHaT
(X2, feature)

LUeHa kBapTUpbI
(Y, label, target)

73 2 55
150 4 15.8
34 1 4.2
101 3 10.9

rrice (aollars)

House data of city Branalle

160000 -

140000 -

120000 -

100000 A

80000 -

60000 -

40000 A

20000 -

0_

0 500 1000 1500 2000 2500 3000
Area (meter squared)
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Moaenb: "(MHENHan perpeccus

Task

Loss

3aaa4a

4

Perpeccua

P
y:Z(&‘?iwi)+b L(
—

1

PyHKUMA NOoTepb

MSE

Optimizer

OnTnmunsaTop
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OnTMMmM3aTopsbl ObIBAOT pa3Hble

https://ml-cheatsheet.readthedocs.io/en/latest/optimizers.html

Linear Regression
Gradient Descent
Logistic Regression

Glossary

Calculus

Linear Algebra
Probability (TODQ)
Statistics (TODO)

MNotation

Concepts

Forwardpropagation

Backpropagation
Activation Functions
Layers

Loss Functions

= Optimizers

Adagrad

Docs » Optimizers () Edit on GitHub

Optimizers

What is Optimizer ?

It is very important to tweak the weights of the model during the training process, to e our
predictions as correct and optimized as possible. But how exactly do you do that? 46w do you
change the parameters of your model, by how much, and when?

Best answer to all above question is optimizers. They tie together loss function and model
parameters by updating the model in response to the outpu the loss function. In simpler terms,
optimizers shape and mold your model into its most acgefate possible form by futzing with the
weights. The loss function is the guide to the terrgief, telling the optimizer when it's moving in the
right or wrong direction.

Below are list of example optimiz

« Adagrad

« Adadelta

« Adam

« Conjugate Gradients
« BFGS

« Momentum

+ Nesterov Momentum
« Newton's Method

» RMSProp

« SGD

Below are list of example optimizers

« Adagrad

« Adadelta

« Adam

« Conjugate Gradients
« BFGS

+« Momentum

« Nesterov Momentum
« Newton's Method

« RM5SProp

« SGD
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OnTMMmM3aTopsbl ObIBAOT pa3Hble

https://imgur.com/a/Hqolp#NKsFHJb

.
\\ — SGD -
\“ —  Momentum E
~ NAG -

-  Adagrad
Adadelta
Rmsprop

L7

1y
Ity 0y
It

SGD
Momentum
NAG
Adagrad
Adadelta
Rmsprop
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Moaenb

Task

3aaa4a

Knaccudpumkaumsn

Loss

Optimizer

PyHKUMA NOoTepb

OnTnmunsaTop
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3a0a4m obyyeHuns C yYuTenem:

Knaccudpukaums

Knaccndpukauma (Classification)

- NpeAcKa3saHue KaTeropum Uam Knacca A1 BXOAHbIX AaHHbIX.
BbixoaHaA BeIMYMHA NPUHMMAET 3HAYEHME OAHOTO U3 3apaHee
onpeaenéHHbIX KNaccos.

" BuHapHaa Knaccudpurkauma: B 3agavax bMHapHOM
KNnaccuPpuKaumum MeTKa MOXKET NPMHUMATb O4HO U3 ABYX
3HavyeHun, Hanpumep, 0 nan 1, fa nan Her,
MonoxKutenbHbin nan OTpuuaTeNbHBIN U T.A,.

=  MHoroknaccoBas kKnaccmpukauma: B MHOroknaccosom
KnaccuPpurKaumum MeTKa MOXKET OTHOCUTLCA K OAHOMY 13
HEeCKOJIbKMX KN1acCcoB UM KaTeropuit. Hanpumep, npu
KnaccudpumKkaumm n3obparkeHnm meTka MOXKET YKa3biBaTb Ha
TMN obbeKTa (KoLKa, cobaka, aBToMobuAb U TaK fganee)

A

® ClassA

Class B
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[Toyemy Bbl HE NCNO/Ib30BaTb IMHENHYIO

perpeccuto’?

X (size)

1.5

4.2

8.1

2.4

7

4.0

_\_\O_\OO\<

(Yes) 1

Malignant ?

(No) O
umor Size

Ho...
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[Toyemy Bbl HE NCNO/Ib30BaTb IMHENHYIO
perpeccuto’?

...4HyBCTBUTE/ZIDHOCTDb K Bbl6pOC3M

(Yes) 1

Malignant ?

(No) O
umor Size

10
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[lepuenTpoH

input

Llenb: nonyuntb otobpaxkeHune y B {0,1}

y € R

output

11
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[lepuenTpoH

L1
PeweHue — pyHKUMA aKTUBALUU

z) \ y € {0,1}
s |a(z) -
w3 v J
output

12
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JInHenHanA perpeccun

f(z) = 2

13
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[paHKUYHOe 3Ha4yeHue Treshold

1, ifz>0.5 11
flz) = . I
0, otherwise 0

14
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Curmompaa

fiz)

15
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Bansanmne Ha pyHKUUIO NOTEpPb

Ha npumepe MSE

L) = = 3 (i — )’

1=1

bbino:

1
L(wy,...,wy) = —~
Crano: !
L(wi,...,wp) = —

n

n

Z:(yE — (Zywi+. .. +xyw, + b))
1=1

n

Z:(yE —a(zywi+. .. +zpw, + b))
=1

16
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[pyrne pyHKUNM aKTUBALUM

Sigmoid | Leaky ReLU )

o(z) = iy max(0.1z, x)

tanh Maxout

tanh(z) o o max(wi x + by, wa x + by)
ReLU ELU

max (0, x) {Z(em 1 i i g _ )

https://ml-cheatsheet.readthedocs.io/en/latest/activation_functions.html

17
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HoBaa pyHKLUMA NOTEPL

MSE

n

. 1 .
L(y:y) — n (yi — yi)2
i=1

4YTO Ham HYXKHO:

j=1 0.7
§g=0 0.3

- CTeneHb yBepeHHOCTU MOAENN B CBOEM OTBETE

18
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Log Loss

n

. 1 . .
L(y,y) = - (y; logy; + (1 — y;) log(1 — y;))
1—1
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Log Loss

Cnaraemoe 1 Cnaraemoe 2

L) = - 5 > log )<y log(1 —i)

10 10
8 B
B &
— —h
3 4
2 2
o T T T ] T y
00 02 04 06 i}.] 10 0o 02 04 06 08 10
¥~ hat y"~hat
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[1lponssoaHana Log Loss

. 1 . .
L(y,y) = - (yilogy; + (1 —y;)log(1 —v;))

oL 1 ) oL 1 )
%—gZ(y—y)x %—52(9—:&/)


https://presentation-creation.ru/

buHapHaa KnaccnpuKaums

y € [0;1]

output

22
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MHoroknaccosas KnaccupmKkauma
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MHoroknaccosas KnaccupmKkauma

y € [0;1]°

3
S
m
ay
softmax

I3 2 >

24
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MHoroknaccosas KnaccupmKkauma

0.659,0.242, 0.098]

2.0
L1 Z >
S
@ 1.0 S
T — =
Q
o
0.1
T3 Z ~

>

25
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Softmax

y:

eyi

2.

num_of_classes
1=0

eYi

26
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MaTpu4yHble BblMUC/IEHUA

y=) (ziwi)+b

1=1

Yy = x1w1 + Tawet. .. +Tpwp + b

KaK MOXXHO npeacrtasuUTb BbiNno/1HAEéMbIE BbluucneHua?

27
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MaTpu4yHble BblMUC/IEHUA

Y= xiw; + Tawat... +xpw, +b

w1
y:[ﬂ?l....’ﬂp]* .| +0b
Wp

y=XW+b

28
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MaTpu4yHble BblMUC/IEHUA

W1
y=|[zy...xp]*x |...| +b
_Wp _
2 () azp(l)_ "
2, (™ a?p('”’)_

.| +0
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[paAMEHTHbIN CNYCK

bbino: Crano:
Wiy ..., Wp =0 W .=10,...,0]
b:=0 b:=0
for i in range(n_iter) : for i in range(n_iter) :
wlzzwl—a;ﬁ W . =W agé’,
oL — b — 9L
Wp 1= Wp — Q- b:=b—aZ
b:=b— alk

ob
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Cnacnbo 38 BHMMaHUE!

KoHeu, Jlekunn 4

31
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