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Introduction:

Previous lecture:

Trust in science: separating the explanations and understanding
from the models

What are the difference between “trust”, “truth” and “verity”

( B YeM pasHuUa Mexay NoHATUSAMK “gosepue”, "MCTUHaA" N " UCTUHHOCTBIO”)



What difference between essences with “core” truth

® WCTWMHa 3TO cooTBeTCTBME dpakTam - truth is conformity to facts
Apucmomerib

® WCTUHHO, €CNnu corriacoBaHo € ocTanbHbIM 3HaHUEM - true if agreed with
the rest of the knowledge

Teopusi coomeemcmeaus
® WCTUHHO, ecnu roresHo - true if helpful

[upc
® WCTUHHO, ecnu 3To peaynbTtaT cornallenus -true if it is the result of an
agreement .
[lyaHkape
® WCTUHAa Kak aHTMHOMMS - truth as antinomy.
®driopeHckul
® UMCTUHA M NOXb 3TO BCEro nub nmeHa - truth and falsehood are just
names.

®Dpeze




The problem of "truth" through the cycle of" digital transformation " of knowledge

studied object
1 A discrete model of the physical
Processes - «KOMMbTEPHLIN»

Mathematical model pelwaTenb
yunTbiBaloLLlasi 3aKOHbl COXPaHeHUA
M «CJTOXXHOCTb» OObeKkTa C
BblOpaHHOW TOYHOCTLIO

Implementation of a "digital

PesynsTar: napameTpbi, computer
OueHka XapakTepUCTVKW, CBOMCTBA model
NOJNTy4YeHHbIX — obbekTa/cucTeMbl
pe3ynbLTaToB

_ _ Executable code of the program
Validation of " computer experiment»

numerical results | Code verification

)




Knowledge as a fact of

3HaHUe KakK (pakT ..... “NncTnHbI”

“truth “ includes:
e understanding
e perception
e knowledge itself (cobcTBEHHO NO3HaHME)

Truth as a function: set of essence that can deliver the solution to the
problem.

(cTnHa Kak pyHKUMNSA: COBOKYMNHOCTb CYLLIHOCTEW, KOTOpble MOryT AaTtb
pelieHne npobremsbl)




Main aspects of trust

Model: The formal interpretation of facts.

Understanding : NOHATb HEBO3MOXHO - dpopmanunsoBath / it IS
Impossible to understand - formalize

Explanation : The truth should be able to 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.




Model-agnostic truth

war 1

{ Understanding }

Observed “ ” Phenomenological
Models

Objects/process

06bEeKTbl HaAenATCA «KoopAMHaTaMm» —
h YMCNoBbIMU XapakTepuctukamm. CyThb -
«KoopauHaTusauusay unu anrebpaunsauus.

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

3 MOpcU3M BUPTYarbHbI MUP, NOCTPOEHHbIN Ha
pearbHbIN > N pasnuyYHbIX NPUHLKUNAX KoopanMHaTusaLumu,
donandeckumn Mmp OTHOLLIEHWI nopsiAKa 1 TONoMorumn

(npeobpasoBaHnin) C UHBapUaHTamMm




«(I)I/IBI/IKa» .... IIPOOCCCOB 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 "



