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Introduction
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Al inner interpretability research

« BB I REZ21—3ILRY IO —TUDORNEMEIE - #MF - RIROIERE

AlsoREMEOERMEDR ES>ETILOBEDFRIRIGEEMEDRE - BEFITR 2 E-REDBKRE

* Inner Interpretability FAZZDXTER

— BEF)LO>R—Z I (Elhage, 2021; Geva, 2021, McDougall, 2023; Olsson, 2022)

— HREE (Merullo, 2023b; Todd, 2024)
— 7)Y X /s (zhong, 2023)

- Other work has developed methods to automate the discovery and analysis of activation sub-spaces (e.g.
Burns et al., 2022), circuits (e.g. Conmy et al., 2023; Lepori et al., 2023), and internal representations (e.qg.
Belrose et al., 2023; Hernandez et al., 2023) that have a causal effect on the output of the model.
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S EZR S & Inner Interpretability & D@D ERRE

o« FRANMEHIERIZE (Cognitive Neuroscience)
— Cognitive neuroscience is the scientific field that is concerned with the study of the biological

processes and aspects that underlie cognition, with a specific focus on the neural connections
In the brain which are involved in mental processes. It addresses the questions of how
cognitive activities are affected or controlled by neural circuits in the brain. (wikipedia, 2024.8.22)
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Levels of explanation
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Definition 4.1 (Facts and fact domains). A fact is a 3-tuple

[ - “w F = (S,R,A) € D, where S is a subject, I? is a relation,
Y =‘|‘E l//\) I/ A is an attribute, and D = {Fy, Fa, ..., F}, } represents a
A fact domain. Incompleteness of a fact tuple is denoted with

L in the corresponding component.

. :/Zj__ A b\‘ﬁzlﬂ:\;% 3— /\‘ % Flcﬁ i O) }:-—E % Definition 4.2 (Factual recall).

Computational problem: D-FACTUALRECALL
Input: An incomplete fact tuple (Def. 4.1), Fy = (S, R, 1)
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where D is a constant fact domain.

/ \ I \\ /\\ QOutput: A completion Fio of FT such that Fim € D.
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Algorithm 1 Factual Recall via Attribute Extraction

Input: incomplete fact tuple (S, R, L) € D
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Return attribute A

Implementation

input output

key, [ value;
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Implications for Inner Interpretability
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Computational level
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Implementation level
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Addressing criticisms
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Whole Brain Reference Architecture Approach

Brain reference architecture (BRA)

A Reference architecture for brain-inspired software that is consists primarily of the
brain's mesoscopic-level anatomy (BIF) and one or more functional mechanisms
(HCDs) consistent with BIF
= 4 : I : Ly =3
_ o) Brain information flow (BIF) Hypo. component diagram(HCD) 3
= 3 M c-level information Diagram of functional components 3 ;
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o Function of components: A, B, C, D, E
[ Environment (various tasks) ] Meaning of connections: 1, 2, 3, 4,5, 6 —
) S— —

Design BRA> Implement BRA >
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A. Function realization graph (FRG)

* Function Realization Graph (FRG)
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Vertical constrains and horizontal constrains
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Letter (Sub)functions provided by functional decomposition (HCD)
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1JCNN 2024 Workshop: Whole Brain C...

Towards Realizing VWWhole-
Brain Computational Models
Guided by Cognitive Models

(WBCM-CogM)
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Brain-morphic Cognitive Model for Enhancing Interpretability and
Achieving Trustworthy Agents
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