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Content :

e Main advantage of model-agnostic interpretation methods
(OcHoBHOE NPenMyLLEeCTBO METOA0B MHTEPNPETALNN, HE 3aBUCALLIMX OT MOAENN)

e Why model-agnostic explanations method can be used for any type of
model.

(Moyemy meTo 06bACHEHUS, HE3aBUCUMbIA OT MOAENN, MOXHO UCMOofb3oBaTb AN
noboro Tnna moaenn).

e High-Precision Model-Agnostic Explanations
(O6bsACHEHMS, He 3aBUCSLLME OT MOENV BbICOKON TOYHOCTM
nin

OO bACHEHNSI BbICOKOW TOYHOCTU He 3aBUCSLLME OT MOOENN)




CyTh mpoOaeMbl «MOJCICH» COZHAHUS

Hawe npownoe «3anncaHo» B HEMPOCETAX MO3ra, KOTopble POPMUPYIOT TO, KakK
Mbl BOCMPUHMMAEM W OLLYyLIAEM MUP B LENIOM U €ro KOHKPETHble OOBLEKTHI B

YaCTHOCTMW.

Nt1oro: B 99% criyyaeB Mbl BOCMPUHMMAEM pearibHOCTb He TaKOW, Kakas oHa
€CTb, a WHTEeprnpeTMpyeMm ee Ha OCHOBe roTOBbIX Moaerien (obpasuoB) u3
NpPOLUSIoro.




Metaphors for the issue under discussion

Thinking is only calculation.
(MbILWeHne eCTb NULLb pacyeT)
Tomac '066¢c (1588-1679)

Let's not argue - let's count
(He byoem cnoputb — gaBanTe NocyMTaem).
XKosed JlarpaHx (1736-1813)




Al as a issue of ..... computer science (CS)

(U kak mmpo6iaeMa... KOMIIBIOTEPHBIX HAYK)

CS interpretation:

Al problem is the solution to a new class of information processing problem, which
includes 2 direct tasks and 1 invers task:

e Perception (BocrnpusaTue) - obtaining data through communication or sensors
channels

—> data - algorithm - data as an numbers

e understanding ( noHnmaHue) -matching the utility function to the data processing
(cornacoBaHune yHKLMM NONE3HOCTM C 06pabOTKOM AAHHbIX)

-> data - algorithm - data as an concepts

e knowledge itself (cobcTBeHHO no3HaHue) - building a logical model of perceived
(BocnpuHumaembix ) data and an algorithm for calculating a subset of the model
state space on which utility function reaches maximum (anroputm gns
BblYMCMEHUS NOAMHOXECTBA NPOCTPAHCTBA COCTOSAHUA MOAESN, HA KOTOPOM
dYHKUMS NONE3HOCTU AOCTUraeT MakCMmMyma)

-> data — algorithm - algorithm

The such aspects composition can be considered as way to solve main AU inverse
problem - “data-algorithm” . The essence of the task - “constructing an algorithm for
computing a subset of the state space of models on which utility function achieves
maximum .




Main aspects of trust in formal system

(OcHoBHBIE acniekThI JoBepHs K (GOPMAIIbHOM 00BACHEH!S )

Model flexibility: The interpretation method can work with
flexible (different) type of Al models (random forests , deep
neural networks...)

Explanation flexibility: There are several forms of
explanation — simple linear formula, graphic, etc.

Representation flexibility: The explanation system should be
able to use a different type of model representation as the
model that previous being use for explained.




Deal with the opacity (Pa3bepurech ¢ HEPO3PaYHOCTBIO) - solving “inverse”

problems in the space of “augmented reality”

Direct problem - npamas 3agada BblYUCNEHU — MOAENMPOBaHNE OOBLEKTOB C
NOMOLLbIO KOMMbIOTEPOB C 3agaHHon apxutektypon (AO+M10):

PeanbHbll NHbopmaLnoHHble BupTyanbHbIi
MUp TEXHO/I0TNKn MUp

dusunyeckne

npoueccsl,
npoTekatowme B
peanbHOM mupe

«MHPOpPMaALMOHHDbIN
nenen»

KomnbloTepHbie
cucTembl

Invers problem — BbIGOp Takoro anroputTMa BblYMUCIIEHUSA, KOTOPbLIN «TEHEPUPYET»
OaHHble, HAa KOTOPbIX PYHKLMS NOMNE3HOCTM AOCTUraeT MakCMmMyma :




High level look at model-agnostic interpretability:

Humans - consumers of the
explanations. Why we trustin .....

Interpretability Methods layer, which
helps human deal with the opacity of
machine learning models (how machine
calculate explanations)

Black Box Model layer - algorithms
using data from the real world to make
predictions, find structures or invariants

The Data layer contains ‘digital twins”
anything from images, texts, tabular data
and so on in order to make it process
able for computers and also to store
information.

The World layer contains everything that
can be observed and is of interest.

Humans

ﬁ inform

Interpretability
Methods
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ﬂ extract

Black Box
Model

ﬁ learn

Data

ﬁ capture

World




This multi-layered abstraction

We need to understand the differences in approaches
between  statisticians and machine learning

approaches. Huriane 0)

Statisticians deal with the Data layer, such as planning, 4 inorm )
estimation, predictions, skip the Black Box Model layg interprotability s
and go right to the Interpretability Methods layer.

Machine learning specialists also deal with the Data
layer, train a black box machine learning mode and skip
The Interpretability Methods layer, so Humans directly
deal with the Black Box model predictions.

Interpretable machine learning merge (unite, join) the World 6 ’ /
work of statisticians and machine learning specialists.




Understandin is the search for "similar" to what has already been

understood

Predicted number of bike rentals

Kak «paboTtaeT» C Yncrnamm cosHaHue:
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From number to explanation
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Model-agnostic approach

el 1 noruko-meTagmsndeckoe

mMmoaennpoBaHune — }

MoHigaHue
hmanyeckas matepus:

BMPTYyarbHoe
«MNPOCTPaHCTBO — BpeMs “ “ (BblUMCINMOE)
— MaTepuanbHble

NPOCTPaHCTBO
OOBEKTHI

00bekTbl HagensTCs «KoopaunHatamMmmn» —
MeTa(pM3W-IeCKMMM XapaKTepucTtnkammn. 310

Ha3blBaeTCs NPOLIECCOM «KOOpANHATU3ALMMU» UMK
anrebpansaumu.

war 2

Ha mHoecTBe 0GLEKTOB C kKoopAMHaTamu 3agaeTcs anrebpa KapaAMHanoB MHOXECTB: orepaLmmn CrIoXeHUs 1

. 1
YMHOXEHWS, BbIYMCIIEHNS XapaKTePUCTUYECKUX pyHKUMI — npeamkaToB: ND->2D: f(xq, X3, ..., Xp) = {0

MOPU3M BUPTYarbHbIN MUP KITAaCCOB, NOCTPOEHHbIX Ha
peanbHbI PU3NYECKUI H pPasfiMyHbIX NPUHUMNAX KOOpAUHATU3aUUKN, OTHOLLEHUI
Mup nopsiaka u Tononornin (npeobpasoBaHnn) C
WHBapuaHTamu




JHTEeIUIEKTyalIbHASA» PETYIAPU3 AL

* OpHa U Ta e cucTema MMeeT pasinyHble pusnyeckme CBOMNCTBA B
3aBMCUMOCTM OT UMmetoLenca Hbopmaumm (B 0A4HOM C/ly4ae OHa
cnocobHa coBepwnTb paboTy, B Apyrom — HeT)

e Mepa MHPpOpPMaLMM OKA3bIBAETCA COMTAaCOBaHHOW C 06LedU3nYEeCKUMU
NOHATUAMM SHEPTUN U SHTPONKUN

* WMHbopmauuAa Kak 06BbEKTUBHOE OMNMUCaHNE COCTOAHMS CUCTEMbI HapaBHe C
ee PU3MYECKMMMN NapameTpamMmn MEHSET ee CBOMCTBA. T.e. B 3aBUCMMOCTHU
OT umerouweinca nHpopmaumum o CUCTEME CUCTEMY MOXKHO WAM Henb3A
MCNONb30BaTb ANA coBeplieHnA paboTtbl. (B 0A4HOM c/y4yae cUCTEMA
cnocobHa coBepLLnTb paboTy, B APYrom — HeT)



HoBas «pu3zuka, ... MbIIIJICHUS

Tak, YTeHne nnn NUCbMoO — eCcTb TPEHNPOBKaA
Ans rofioBHOro Mo3ra, B OCOBEHHOCTU ecnu
npn 3TOM Bbl y3HaéTe U BblpaxXaeTte HEeYTO
HOBOe€.

- WM3MeHeHne Cco3HaHUA B npolecce MbILUMEHNS NPUBOANUT K UBMEHEHUSM B
un3nyeckom Terne NHTENMNEKTyanbHOro cyobekra.

- «MawunHa» obpeTeT cnocobHOCTb MbICNIUTLY», €Cnu npuobpeTeT CBOWUCTBA
«npoueccopa ynpasnsiemMoro gaHHbIMNy



