ICKYCCTBEHHbIW
IHTeNnneKT

Nlekuma 6: OueHKa moaenun un perynapusauma

MapTbIHIOK [1o/iIMHA AHTOHOBHA

telegram: @PAMartynyuk
email: pa-martynyuk@yandex.ru
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Pa3obpanuch ¢ pelieHmem npocremiumnx 3agaqy MO

* JIuHelHaA perpeccua — 3aJavya perpeccum

N ﬁ
L(y,9) == > (v — %)’

1=1

e Jloructnueckas perpeccusa — 3aga4va Knaccudukaumm

X 1 & i i
L(y,y) = —— Y (yilogyi + (1 — ;) log(1 — 4:))
i=1

e

y:

num_of classes ol

i=()
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OYHKUMA NOTEPb U METPUKU: pa3inyme

Metric != Loss
Loss :
* YyacTByeT B rpagMeHTHOM cnycke (obyvyeHun)
e ABGCTpaKTHaA NO CBOEMN CYyTH
* He oTtobparkaeT peasibHOE Ka4ecTBO MOAENM
* He 6bonee oaHOM

Fruit Classifier ——> Log Loss: 0.5683

a CKonbko GpyKTOB 6bINI0 ONpeseneHo BEPHO?

d Kakafd 40713 KOHKPeTHO f6n0K 6blna onpegeneHa BepHO?

d HACKOJTbKO KOMMPOMMNCC TOYHOCTM Ha ane/IbCNHaxX MOXeT
MOBbICUTb TOYHOCTE OrpegesieHNA A610K?
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OYHKUMA NOTEPb U METPUKU: pa3inyme

Metrics:

Hy»XHbl ana onpeaenenmsa bonee kayectseHHoM oueHKu OTAE/MIbHbIX
Mmoaeneu 1 U3HavyasibHoro onpeaeneHmna ueam pabotobl

CpaBHMBAOT OTBETbI MOAENN C PeaNbHbIMM OTBETAMU

OcCMbICNEeHHble 3HaYeHunA

He yyacTByeT B MaTemaTuke obyyeHums

OAHOBPEMEHHO MOXET ObITb HECKOIbKO Pa3HbIX METPUK

Accuracy: 60% TouHocTun (ot 0 go 100)

Cosine Similarity: 0.95 cxoxecTtn (o1 0 go 1)

e
()

I T
O 0O = = 0
5o 330
X =i ]=—> —> [ c 5 = c
O O U U \O
X R CC®
M (M
Classifier > Accuracy: 0.96
I I I
Recall: 0.8 233535 ¢
y »[22 &2 0
Precision: 0.93 O U I TS
X CCC®
M M (M

ROC-AUC: 0.64

anenbCcn1H

anenbCcn1H

A610K0

A610K0

] —>

] —>

MeTpuka accuracy

— 85.7%

TOYHOCTA
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CDyHKLI,MFI noTepb U METPUKU. Pa3/TUHUNE

MeTpuku 8 namnnamnHe

S

a
3
>
ANy
©
&
S
o
--r
QL
-—.‘
<
a
S
=
=
3
=
o
X
o
Ny

[MNocTaHoBKa
3aja4n
Céop AaHHbIX
v
ObyueHVe
OueHka

MNpepobpaboTk

[ennon

https://scikit-learn.org/stable/modules/model_evaluation.html
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MeTpUuKK Ana KnaccuPpumKkaumm

TouHocTb/ [lonA BepHbIX OTBETOB
Accuracy

KOJ/IN4YeCcTBO NpaBU/IbHbIX OTBETOB

AO0N14 NpaBUJIbHbIX OTBETOB =
Konn4yectBo BCeEX OTBETOB

from sklearn.datasets import load iris Predicted: | Predicted:
from sklearn.linear model import n=165 NO YES
LogisticRegression Actual:
NO TN =50 FP =10 60

Actual:
X, ¥ = load iris(return X y=True) YES EN=5 TP = 100 105
clf =
LogisticRegression(random state=0) .fit (X, y) 55 110
clf.score (X, y) TP + TN

>>> 0.97 Accuracy =5 N T 7P 7 FN
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MeTpUuKK Ana KnaccuPpumKkaumm

TouHocTb/ [lonA BepHbIX OTBETOB
Accuracy

from sklearn.metrics import accuracy score

[0, 2, 1, 3]
[0, 1, 2, 3]

y _pred
y true

accuracy score(y true, y pred)
>>> 0.5

accuracy score(y true, y pred, normalize=False)
>>> 2
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MeTpUuKK Ana KnaccuPpumKkaumm

TouHocTb/ [lonA BepHbIX OTBETOB
Accuracy

[Mpeanonoxmm, 4To B NOYTOBOM AWLMKE 99% OObIYHbBIX NUCEM
(knacc 0) u 1% cnama (knacc 1). Toraa, ecnv Bo3BpaLlaTtb
Bcerga 0, To mogenb byaet umeTtb accuracy 0.99

[Tpy HepaBHOMEPHOM pacnpeaeneHumn KAaccoB accuracy
obmaHuumBa


https://presentation-creation.ru/

MeTpuKM ana KnaccudmKaumm

Precision/recall

relevant elements

CBA3aHbl C OLIMOKamM pa3HOro poaa

false negatives true negatives
Type I error

(false positive)

Type II error ® 9 ® O ()
(false negative)

B You're not
- ~ pregnant

retrieved elements
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MeTpuKM ana KnaccudmKaumm

Precision
TOYHOCTb Precision — TP
TP + FP
Precision =
Npumep: '
CneuareHT U CKaHep

OTrne4vyaTtKa MNnaJjibua

relevant elements

false negatives

retrieved elements

true negatives

10
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MeTpuKM ana KnaccudmKaumm

Recall

MonHota/OXBaT  Rueqll — _ 1©

TP + FN

Recall =

Npumep:
BonbHble onacHoOU
6one3Hblo

relevant elements

false negatives

retrieved elements

true negatives

11
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MeTpuKM ana KnaccudmKaumm

Confusion Matrix
MaTtpuua ownbokK

Predicted Values

Positive (1)

Negative (0)

Actual Values

Positive (1) Negative (0)
TP FP
FN TN

12
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MeTpuKM ana KnaccudmKaumm

1.0

0.8

0.6 1

0,5

0.4

0.2 -

0.0 1

relevant elements

false negatives

true positives

true negatives

false positives

retrieved elements

13
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MeTpuKM ana KnaccudmKaumm

ROC AUC (area under curve)

1
NMnaowaab nog ROC-Kpusoun

0.8
2 061

https://towardsdatascience.com/understanding & — NetChop C-term 3.0

o — TAP + ProteaSMM:-i

-auc-roc-curve-68b2303cc9c5 & 04 . pl-me:s_\?l)\l;.‘: '
02}

{] f} 1 I 1 I | I 1 | 1
0 0.2 0.4 0.6 0.8 ]

False positive rate
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MeTpuKM ansa Knaccudukaumn

MeTtpuka F1
CpeaHee rapmMoHMYeckoe mexxay precision u recall

«Accuracy 6e3 npobnem accuracy»

_9 Precision - Recall
7 Precision + Recall

F1

15
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Actual condition

MeTpuKM ana KnaccudmKaumm

ECTb U gpyrne meTpuku

Predicted condition
Informedness, bookmaker informedness (BM)

Total population .
Positive (PP ative (PN
—P+N (PP) Negative (PN) = TPR + TNR - 1
. True positive (TP), False negative (FN). True positive rate (TPR), recall, sensitivity (SEM), probability of detection, hit rate, power
Positive (P) , type Il error, miss, TP
hit o =F=1-FNR
underestimation
False positive (FP), . False positive rate (FPR).
po (FP), True negative (TN), “p { ‘
Negative (N) type | emor, false alarm, o probability of false alarm, fall-out
overestimation on = EN-P =1-TNR
Prevalence Pasitive predictive value (FPV), precision False omission rate (FOR) Positive likelinood ratio (LR+)
- pin = IF =1-FDR =N =1-NPV = IPR
) False discovery rate (FOR) ) L Markedness (MK), daltaP (Ap)
_TP+TN TN _ )
A ¥ (ACC) = Negative prediciive value (NPV) = =1-FOR
ceuracy (ACC) = “pem =EF=1-pprv e (NFV)= Pn = PPV + NPV - 1
_TER+TNR Fy score - Matthews comelation coefficient (MCC)
Balanced accuracy (BA)= ————— " Fowlkes—Mallows index (FM) = VPPVxTFR
o R it 0 = {TPRXTNRxPPVxNPV - {FNRxFPRxFORXFDR

Sources: [S|[GI[FIISIISN10]11][12] view - st - ecit

Prevalence threshold (PT)
_ TPR=FPR - FPR
ST TPH-FPH

False negative rate (FNR),

miss rate
= FN _
= =1-TPR

True negative rate (TNR),
specificity (SPC), selectivity
— TH _
== 1-FPR

Megative likelihood ratio (LR-)
NR

Diagnostic odds ratio (DOR) = ,':—E;

Threat score (TS), critical success index (CSI), Jaccard Index = pp—th=rp

16


https://presentation-creation.ru/

MeTpUuKu ana perpeccuu

Mean Squared Error (MSE)
CpeaHeKBaapaTMyHana owwnbKa

m
1=

o(y@'—

s

Yi

)2

17
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MeTpuKun ona perpeccum

Root Mean Squared Error (RMSE)

RMSE(y,§) = /£ S0

18
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MeTpUuKu ana perpeccuu

Mean Absolute Error (MAE)

MAE(y,j) = o

m

Z;'zo "yz' — 37@‘

19
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MeTpUuKu ana perpeccuu

KoadppuumeHt getepmuHaumm
RA2 score / R-squared

SS*res — Z@ (yz _ 91)2

SSiot = (i — Ti)°

Hawa
MOAEeNb
Vd
7
.,./
Ve
L7 e
———'———/——. ——————
./
g CpenHaA
o .® MoZenb
& a
7 (]
>

X

E(R?) € (—o0;1]

20
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[ononHutenbHo npo train/val/test

HeobxoaMMo y4nTbiBaTb pacnpeaeneHne Knaccos

Undersampling

[

—

- ™, Samples of
N majority class

-
- I

Original dataset

Oversampling

Original dataset

Copies of the -
minority class [

21
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[ononHutenbHo npo train/val/test

Ob6bI4yHbIM Noaxon,

train

>

mode| =—

Y10 ecnm mano AaHHbIX B AaTaceTe?

val

22
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train

train

[ononHutenbHo npo train/val/test

CrossValidation: ycpeaHeHune oueHKU ana moaenu

train

train

train

val

val

train

train val
val train
train train
train train

23
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[ononHutenbHo npo train/val/test

BO3MOXHO YUYUTbIBATb pacnpegeneHmne Ka1accoB

CV iteration

StratifiedKFold

o Testing set
B Training set

I I I I |
20 40 o0 80 100
Sample index

24
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Perynapusauus / Regularization

[naBHaA uenb moaenm - 0606LI.I,VITbCFI noA Bce ak3eMnnAapbl AaHHbIX, KOTOPble MOTYT BCTPETUTbCA.

Moaenb moxKeT nepeobyumnTbeca, ecnm CIMWLKOM XOPOLLO BblyYUT TPEHUPOBOYHbIN AaTaceT. M3-3a
3TOro pe3y/ibTaTbl HA HACTOALLMX AaHHbIX OYyAyT XysKe.

Perynapusauma He no3BonaeT moaenu bbiTb CIMWKOM "C/IOXKHOM" MK CAULLIKOM ""camoyBepeHHON'" .

Hepooby4yeHue onTnumym [lepeoby4yeHune

f(x) “\

)
\
Y

25
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Perynsapusauus / Regularization

H 6 N Ha TPEeHVPOBOYHOM, 1 Ha TECTOBOM
He,ﬂ,006yqume eﬂ.oo quH ne JaTtaceTe 3HaueHKWe oWnbKM BENUKO
\val
n train
k!

X iterations
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Perynsapusauus / Regularization

[lepeoby4eHmne

\

n 6 Ha TpeHMpoBOYHOM AaTaceTe 3HaueHne
epeo Y"|EH mue OWMBKA CUIBEHO MeHblLUe, YeM Ha
. . TEeCTOBOM
Overfitting
val
A
o
train
iterations

27
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Perynsapusauus / Regularization

OnTumym HopmanbHbIiA BapuaHT

OwwrbKa Ha TecToBbIX AaHHbIX He CWJIbHO
OTNNYAETCH OT OLMOKM Ha TeCTOoBbIX
AaHHbIX

val

loss

train

x iterations

28
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Perynapwusauua / Regularization

U3-3a uero BO3HMKaeT nepeobyueHue?

Bce Mapuu nokynatot Bonry?

Nva Aoxopn Mapka maluvHbI
Mapwus /70 000 Bonra
Anekce 150 000 BMW
Mwxaun 100 000 Dodge
AHacTacus 200 000 Renault
Mapwus 140 000 Bonra
Colin McRae 300 000 Subaru
Bacunwia 45 000 Volkswagen
Mapus 80 000 Bonra
Ceprei 100 000 Renault

29
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Perynapusauus / Regularization

Mpobaembl ¢ Becamm
MepeobyyeHne NponcxoanT, ecam Mmoaenb CANWKOM CUbHO NMoaaraeTca
TO/IbKO Ha OAMH NapameTp, TO eCTb BeC 0AHOMN GUYM 3aTMEBAET OCTa/IbHbIE

wI/IMﬂxI/IMH —I_ w,HOXOI[m,HOXO,H —I_ b — y

’UJHMH % (XJ

’UJHOXOH _> 0

30
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Perynsapusauus / Regularization

L2 perynapusaums wy =0

Ridge

Wo =0

for i in range() :

SL(y.i

w1 - — W1 — 5%1y) -2Aw
SL(y.i

w2 :(— Wy — —5%2’9) -2 A w2

Lm'dge (ya Q) — L(ya Q) T A Z?:O w’?

31
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Perynapusauus / Regularization

L1 perynapusauua
Lasso
(Least Absolute Shrinkage and Selection Operator)

Llasso(ya g) — L(ya g) T A Z?:O |’UJ@|

MapameTp perynapusauunm B sklearn ucrionbsyetcst o6patHbiii napametp C O =

> =

(lambda)
32
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Perynapwusauua / Regularization

L2 / Ridge L1/ Lasso

Hepa3pexeHHbIN | Pa3pexeHHbIn
pe3ynbTart pe3ynbTaTt

HeTt oT6opa ¢nu | EcTb oT6Op dny

33
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Perynapusaums B HEMPOHHbIX CeTAX

Y

AVOVL D AVvep

«s X
;‘\ { NX7
o

.\sr AN

/3

SN

(b) After applying dropout.

(a) Standard Neural Net

34
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Cnacnbo 38 BHMMaHUE!

KoHel, Jlekunun 6

35
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