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Introduction: Science and Conservation Law

All Sciences are divided into natural, “unnatural” and social (humanitarian)
classes

Natural sciences study the laws of Nature, which manifest themselves
independently of the human observer, and their understanding is expressed using
various models that reflect the essence of conservation laws.

“Unnatural” science or engineering study the ways how to speed up evolution
processes and design useful for people new object/structure/matter....

The social sciences are characterized by the objective impossibility of separating
the object of research from the human observer, which leads to the need to take into
account in the models subjective factors that enhance the situational nature of
humanitarian knowledge.

This feature of humanitarian knowledge can be explained with the help of the
phenomenological law of the conservation of risks: the general risks of a social
system in any of its transformation remain constant.

In fact, the risks of the system “accumulate” to a critical volume, which leads to the
transfer of the system to a new “stable state”.



Natural Science Explanations
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Method
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= What were your results?

18

Is your hypothesis
' supported or not?

' Why do you trust to obtain result ?




“Nunatural” science or Engineering
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unnatural
selection

Engineering of new
objects and design new
mater

Explanation
Why, Where,
When....



Social ( humanitarian) sciences
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Are any fundamental lows of humanitarian sciences ?
Low of what ?
(energy, meter, information, relationship,....



What we need

e Main idea : model-agnostic interpretation methods
e Model-agnostic explanations method can be used for any type of model.

e High-Precision Model-Agnostic Explanations




Knowledge as a fact of "glorified statistics"

Interpretation:

Math statistics - functions of experimental SAMPLING
“Glorified statistics* — intellectual function, which includes:

e perception (obtaining data through communication channels),

e understanding (matching the utility function to the data processing
process)

e knowledge itself (cobctBeHHO no3HaHue) (building a logical model of
perceived data and an algorithm for calculating a subset of the
model state space on which utility function reaches maximum).

Intellect as a function: set of “computational” operations that can deliver
the solution to the problem - constructing an or models of* possible
worlds ”, on which the maximum utility function is achieved.




Main aspects of trust in formal explanation system

Model flexibility: The interpretation method can work with
any, such as random forests and deep neural networks.

Explanation flexibility: You are not limited to a certain form of
explanation. In some cases it might be useful to have a linear
formula, in other cases a graphic, etc.

Representation flexibility: The explanation system should be
able to use a different feature representation as the model
being explained.




High level look at model-agnostic interpretability:

Humans - consumers of the explanations 5

and knowledgrs . Why we trustin ..... Humans ()

Interpretability Methods layer, which Finform

helps human deal with the opacity of Interpretability /7 Fx»4 e
. . . THEN, =7 .

machine learning models (how machine | ™Me™eds

calculate explanations) £ extract
Blgck Box Model layer - algorithms Black Box
using data from the real world to make Model
predictions, find structures or invariants £ 1carn

The Data layer contains ‘digital twins” Data
anything from images, texts, tabular data

and so on in order to make it process @ capture
able for computers and also to store

information. World

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



deal with the opacity - solving “inverse” problems in the space of “augmented reality”

Direct problem _ npsimasa 3agaya Bbl4MCIIEHUN — MOAENUPOBaHNE OOBLEKTOB C
MOMOLLIbIO KOMMbIOTEPOB C 3a4aHHON apPXMTEKTYD pon (AO+MO):

PeanbHbil HpopmaLMOHHbIe BupTyanbHbii
MUp TEXHONOTUN Mup

dusunyeckue

npoweccsl,
npoTeKalowme B
peanbHOM mupe

«MHPOopMaLMOHHbIM
nenen»

KomnbloTepHblie

cnucrTemsl

Invers problem — BbIGOp Takoro anroputTMa BblYMCIIEHNSA, KTEHEPUPYIOLLINAY OAHHbIE,
Ha KOTOpbIX OYHKUNSA NOME3HOCTN OCTUraeT MakcuMmyma :




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 interpretability /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.

It's great that interpretable machine learninn merge World 6 , /
(unite, join) the work of statisticians and machine

learning specialists.




CyTh mpoOJIEMBI «MOJACIIECH»

CornacHo ap. [K. [lncneHse (nccnepoBarternb B obnactu
HENPOMU3NOIIONMYECKMX  MPOLIECCOB), Halwe nMpownoe  «3anucaHo» B
HEMPOCETHAX MO3ra, KoTopble (PopMUPYIOT MOLENIN TOro, Kak Mbl BOCMPUHMMAEM
N OLLyLLI@eEM MUP B LIENTIOM U ero KOHKpeTHble OOBEKThI B YACTHOCTM.

Ntoro: B 99% cny4yaeB Mbl BOCNPUHUMAEM peanbHOCTb HE TakoW, Kakas oHa
€CTb, a WHTEeprnpeTMpyeMm ee Ha OCHOBe roTOBbIX Mogernen (obpasuoB) u3
NPOLLNOro.




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




CYH_IGCTBYCT JIU «(1)I/IBI/IK3» ... MIBIIIIJIEHUS (consciousness) ?

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

- A change in consciousness in the process of thinking leads to changes
In the physical body of an intellectual subject.

"Machine" will acquire the ability to think "if it acquires the properties of a" data-
driven processor "



