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* MMpobsieMbl YEePHbIX ALLNKOB

* [IOHATHbIE MOOEeNn

* HenoHATHbIEe Moaenn
 LIME — 5lOKaJIbHO JIMHENHO
* SHAP — KTO BUHOBAT

* [Tpobnembl HENMPOHOK

« GRAD-CAM



[TpoD1eMbl HepPHbIX ALLIMKOB

- BoT namMmnoyka. BoT npoBoAa. BOT BbikJIloYaTE b.
[TOHATHO?

- BCce NOHATHO, TO/IbLKO KakK KepoCWhH no nposoaam
B 1aMMOYKYy nonajgaeT?

Input Blackbox Output >




* YT0bObI OTNIaXXMBaTh

* YT0ObI nOBEPSATDL

* Y100bI Npencka3biBaTb NnoBegeHme
* YT0bbl NCNOJZIb30BAaTb 3HAHUA

* YT006bI pa3bupaTb NoneThl



eXplainable Al

= We are entering a new
age of Al applications

+ Machine learning is the
core technology

+ Machine learning models
are opague, non-
intuitive, and difficult for

people to understand

DoD and non-DoD
Applications
Transportation

Security
Medicine
Finance

Legal
Military

« Why did you do that?

« Why not something else?
« When do you succeed?

« When do you fail?

= When can I truskt you?

« How do I correct an error?

Explainable Artificial Intelligence (XAl)


https://www.darpa.mil/program/explainable-artificial-intelligence

KOorfga He HY>XXHO

 BanaHme mogenn mano

* [1pobnema xopowo pa3paboTaHa

 Knacc mogenen LWMpPoKoO npuMeHsaeTcs
- JINHEeNHbIe Mo enu

* XOTUM CKPbITb aJITOPUTM

~ CKOPWHT
- paH>X1UpoBaHUe
- OUEeHKa KayecTBa



VIHTepnpeTnpyemble Moge

* JInHenHble moaenn

- CpaBHMBaTb 2(p(PeKThl, HE BecCa
- Nnno3na nnoTHOCTWY

- One Hot Encoding u T.4.

- B3anmopgencrteme npmn3HaKkos

- NlepeBbs (Hernybokue) n cnncky npasul

* KNN 1 Ha npumMmepax
- Korga TO4YKN MHTepnpeTnpyemsbl



BapUaHTh

* TONIbLKO MHTepnpeTupyembie mogenn, Tosibko LR
* MHTepnpeTnpyemble nosepx ambegnnHros

* I3y4aeM BecCa, akTuBaLunn

* BHYTpPEeHHSAA «Ba>XHOCTb»

 CypporatHbie moaoenn — Hanpumep, LIME
 SHAP, nnn Hay4HbI Noaxon K Oesexke

 CBOM noaxonbl ANd HEUPOHHbLIX ceTeun



| IME — J10KaJlbHBIE Cypporarthl

* JIokasibHasa cyporaTtHasa Mmogenb
* IHTepnpeTnpyemMasa cenekKTnBHasa Mmoaesb

* Mo)keT oby4yaTbCs Ha OAPYrux rnpusHakax

Actual prediction: 0.88
LocalModel prediction: 0.44

temp=11.86

weathersit=GOQOD

0.0 0.1 0.2 0.3 0.4
effect



| IME — TeKCT

* For Christmas Song visit my channel!

case

label _prob
0.1701170
0.1701170
0.1701170
0.9939024
0.9939024

0.9939024

feature
good
PSY

a
channel!
song

Christmas

;)
feature_weight
0.000000
0.000000
0.000000
6.180747

0.000000

0.000000
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| IME — cyneprnmnkcenu

(a) Original Image (b) Explaining Electric guilar (c) Explaining Acoustic guitar  (d) Explaining Labrador

It's not a Lab in the picture, it's a Golden Retriever (a light colored one) — A.F.




Shapley Values

https://clearcode.cc/blog/game-theory-attribution/

12


https://clearcode.cc/blog/game-theory-attribution/

ey Values & SHAP

higher & lower

base value model output

14.34 16.34 18.34 20.34 22.34 2441 26.34 28.34 30.34
PTRATIO = 15.3 ‘ LSTAT = 4.98 RM =6.575 ' NOX = Om‘ RAD = 1
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CTOPYKTYPa OaHHbIX

sample order by similarity =

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280

52.34

47.34
42.34
37.34
32.34
27.34
2234 NE

17.34

model output

12.34

7.34 -
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SHAP — rnobanbHbIN

LSTAT
RM
CRIM
NOX
DIS
PTRATIO
B

TAX
AGE
INDUS
RAD
ZN
CHAS

-8

-6

T
SHAP value (impact on model output)

CHAS

Low

0.0 0.5 1.0 15 2.0 25
mean(|SHAP value|) (average impact on model output magnitude)
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SHAP — BAnaQLLINE TOYKW

dowitcher red-backed sandpiper

meerkat mongoose

- ;

e emew e, , T N

—0.006 —0.004 —-0.002 0.000 0.002 0.004 0.006
SHAP value
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Grag-CAM

Guided Backpropagation

Rectified Conv FC Layer
Guided Backpropagation Feature Maps Activations

Guided Grad-CAM

Cc | Tiger Cat

Grad-CAM

y
http://gradcam.cloudcv.org/

17


http://gradcam.cloudcv.org/

(b) Guided Backprop “‘Cat’”  (c) Grad-CAM ‘Cat"  (d)Guided Grad-CAM *Cat’  {e) Occlusion map ‘Cat”  (f) ResNet Grad-CAM “Cat’

{£) Original Image (h) Guided Backprop ‘Dag’ (1) Grad-CAM ‘Dog” (] )Guided Grad-CAM ‘Dog’ {ll.} Occlusion map ‘Dog’ (1 }ResNet Grad-CAM ‘Dog’

https://arxiv.org/abs/1610.02391
18



https://arxiv.org/abs/1610.02391

I ONATA B

 IbAKOHOB, IHTepnpeTaunm YepPHbIX-ALLNKOB
 Becker, Machine Learning Explainability

* Molnar, Interpretable Machine Learning

» https://github.com/marcotcr/lime

e https://github.com/slundberg/shap
* Grad-CAM

19


https://dyakonov.org/2018/08/28/%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%BF%D1%80%D0%B5%D1%82%D0%B0%D1%86%D0%B8%D0%B8-%D1%87%D1%91%D1%80%D0%BD%D1%8B%D1%85-%D1%8F%D1%89%D0%B8%D0%BA%D0%BE%D0%B2/
https://www.kaggle.com/learn/machine-learning-explainability
https://christophm.github.io/interpretable-ml-book/
https://github.com/marcotcr/lime
https://github.com/slundberg/shap
http://gradcam.cloudcv.org/

Cnangbl TyT [} dkolodezev

€) promsoft

¥ dkolodezev

5 d_key

L3 dmitry_kolodezev

https://kolodezev.ru/download/slides-interpretation-v5.pdf
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