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CyTh mpoOJIEMBI - UTO IIEPBUYHO

1) «MmaTepma unn cosHaHue»
2) «annapaTHoe unun nporpaMmmMmHoe obecrnedeHmne»

N3BecTHO, 4yTO B 99% crniyyaeB nogu BOCNPUHMMAKOT peasribHOCTb He Takow,
Kakad OHa eCTb, a WHTEepPnpeTUpyeMm €e Ha OCHOBE KOrHUTUBHbLIX MOoAesien
(o6pasuoB), MOCTPOEHHLIX HA OCHOBE MPOLUOro onbiTa.




Mup Bemien, MponeccoB U .. MHPOpMaIuu

MaTepuanbHbl MUP, COCTOUT U3 BELLIEN U NMPOLIECCOB, KOTOPbIE
pa3genarTca Ha ABe KaTeropuu:

Te, 0 CBOUCTBAXxX KOTOPbLIX JTIOAN NMEIT IKCIMIITNUUNTHbIE UM UMITTTMLUUTHDbIE
3HaAHUA U

T€, O KOTOPbIX JTIOAN 3HAKOT JIULLb TO, YTO OHN MOTYT, HEKOTOPbLIM o6pa30M,
BJIINATb HA OKPYXXALWWY0 NX MaTtepmnaribHyro pealibHOCTb.

B cBoen geatenbHOCTU Noan MOTYT UCMNOJ1Ib30BaTb TOJIbKO TE€ BELWN N
npoueccbl, O KOTOPbIX OHN UMEIOT ornpegesieHHble 3HaHnA UIn
npeacraBiieHnd, 1.e. Te, KOTOpbiIM MO>XHO COMOCTaBUT MbICITUMbIE NMOHATUA.

To, 0 YEM NN HUYEro HE MbICHAT UMK He 3HAIOT, HAaXOAUTCS LIENMKOM 3a
rpaHunLEen BO3MOXHOCTEN LerneHanpaBneHHOro NCnonb3oBaHus.

O‘-IGBVID,HO, YTO BewUn No Apyryro CTOpoHy rpaHnubl OTHOCUTESJIbHO
NMO3HAHHOIO TN MbICITMMOTIO NO onpegeneHnio ABJTAKTCA HEMbICITUMbIMMN.

Kak MOXXHO ynopsiaounTb NpeacTaBreHnsa o peanbHOCTn ?

OT0 pgenaeTcsa BBeAEHNEM MOHATUS MHPOpMaLUS, cHnTast 3TO NOHATHE
aTpMOyTOM TOro, YTO AN HAC ABNAETCH MbICITUMbIM.




YeM PA3HMUIA U B YEM CXOJCTBO MEKIY

... Pur3nyecknm o0 bEKTOM MU COOTBETCTBYIOLLMM MYy abCTPaKTHbLIM
CMMBOJIOM, KOTOPbIA MbICIIM YESTOBEKOM ?

C y4eTOM BbILLEU3IIOXKEHHOIO, YTO HaNpumep:
2A+A=3A
A+b=Bb+A
2*2=4
1+1=0
F=m*a
AX=0




Computer science (CS)

(KOMIIBIOTEpHBIC HAYKH)

CSinterpretation:

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

—> data - algorithm - data as an numbers

e understanding ( noHnvaHue) -matching the utility function to the data processing
(cornacoBaHue yHKLUM NONE3HOCTM C 06paboTKoW AaHHbIX)

-> data - algorithm - data as an concepts

e knowledge itself (co6cTBeHHO no3HaHue) - building a logical model of perceived
(socnpuHumaemsix ) data and an algorithm for calculating a subset of the model
state space on which utility function reaches maximum (anroputm gns
BbIYUCIIEHUSI NOAMHOXECTBA NMPOCTPaHCTBA COCTOSIHUMA MOAESNN, HA KOTOPOM
dyHKUMA NONE3HOCTM OCTUraeT MakCuMyma)

-> data — algorithm — ( anropuTm) algorithm

The such aspects composition can be considered as way to solve main problem
“data-algorithm-understanding” .

The essence of the task - “constructing an algorithm for extract a subset of the state
space of models on which some utility (goal oriented) function achieves maximum .




We trust in formal explanation system

Why?

Model flexibility: The interpretation method can work with
flexible (different) type of formal 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.




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.
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This multi-layered abstraction

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

approaches. o ()

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.




DyHagamMeHTaibHasa npoojieMa

« «WHTEennekTyanbHan» perynapusaums pelleHns «odpaTHbIX 3agaqy»
BOCNPUATUS peanbHOCTY

OAHa M Ta e cuctema MmeeT pas/indHblie pU3nMyYeckme cBoMCTBa B
3aBUCUMOCTU OT nmetoLenca nHbopmaumm (B o4HOM cayvae oHa cnocobHa
coBepLnTb paboTy, B Apyrom — HeT)

e Mepa MHPpOpMaLMM OKA3bIBAETCA COMTaCOBaHHOW C 06LedU3NYECKUMU
NOHATUAMM SHEPTUN U SHTPONMUN

* WMHbopmauuAa Kak 06bEKTUBHOE OMNUCAaHNE COCTOAHMS CUCTEMbI HapaBHe C
ee PU3MYECKMMIN NapameTpamMmn MEHSET ee CBOMCTBA. T.e. B 3aBUCMMOCTHU
OT umerouweinca nHpopmaumum o CUCTEME CUCTEMY MOXKHO WAM Henb3A
MCNONb30BaTb ANA CcoBeplleHUA paboTtbl. (B OA4HOM c/y4ae cUCTEMA
cnocobHa coBepLlnTb paboTy, B APYrom — HeT)



OyHIaMEeHTaNbHbIN BOIPOC COBPEMEHHOMN HAYKMU:
CYILLIECTBYET U «(PU3HUKA» ... MBIIIJICHUS

Tak, YTeHne nnn NUCbMoO — eCcTb TPEHNPOBKaA
Ans rofioBHOro Mo3ra, B OCOBEHHOCTU ecnu
npum 3TOM Bbl y3HaéTe NN Bblpa>KaeTe HEYTO
HOBOE.

- M3MeHeHne Cco3HaHUA B npolecce MbILUMEHNS NPUBOANUT K UBMEHEHUSM B
un3nyeckom Terne NHTENNEKTyanbHOro cyobekra.

«MawunHa» obpeTeT CcNOCOBHOCTb MbICNUTLY», €Cnn NpuodbpeTeT CBOMUCTBA
«npoueccopa ynpaBnsiemMoro gaHHbIMNy



Llenb cemuHapa

Mcnonb3oBaHue NOHATUSA «MHOPMaLMU» B pamKax Kak UMMINLUTHBIX, TaK

1 SKCMMULMTHBIX (OPM 3HAHWI O NMPUPOAHBIX 38KOHOMEPHOCTSAX, YYUTbIBas

4yto 1) UMMNAMUUTHOE 3HAHMEe He MMEEeT CMMBOJSIbHOM POPMbI OnMUcaHus,

NO3TOMY HE OTAENMMO OT CybGbekTa — HenocpencTBEHHbIM HOCUTENEeM

3HaHWA, 2) SKCMMUUMTHbIE 3HAHMA MOryT ObiTb BblpaXeHbl B opme

MaTemMaTnyeckux 3aKOHOB (PUIMKM.

TouHOEe 3HaUEHUS UCII0Ib3YEMBIX IIOHATUH CJIEAYIOIIee:

e VMITMIUTHBIN (OT JIATHHCKOTO cJjoBa implicitum) 3HAYHT
«HEBBIPA’KEHHBIN », «IOJIpa3yMeBAE€MbIN», «HEPA3BEPHYTHIM»

T.€.— «CKPBITBIN».

e OKCIUIMIIMTHBIA (OT JIATMHCKOIrO cJjioBa explicitum) — 3HA4YHT
«SIBHO BBIDA’KEHHBIN », « DA3BEPHYTHIN», T.€. — «ABHBII».

e Hano noHATH - KaK HYKHO paccyxaarb 00 nHPpopMauu Wik 00 UHTEIJIEKTE,
4TOOBI 3TH PACCYXJCHHUS HMEJIM HAyYHBI CMBICI T.€. OOBSICHSUINCH C
ITOMOIIIBIO BBEJICHHBIX PAHEE TTOHSITHIA?.



