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GLOBAL WORKSPACE IN
CEREBRAL CORTEX

Neurophysiologists have experimentally found that
Heunpodisionorm ekcnepmmeHTanbHO BCTAaHOBUIU, LLO

all thoughts and searches for answers posed in each
BCi AYMKMU, NOLLYKU BignoBiaen Ha nocTaBrieHi

problem, details of the history of successes and
3aBAaHHA, a TaKoX noapoobuui icTopii ycnixiB i
failures are collected in a certain area of the cerebral
HeBAay 30cepenXxyroTbCA B NeBHIN AiNsHUI Kopu
cortex, which was called the Global Workspace - the

royIOBHOro MO3Ky, sIKy Ha3Banu «rnodanbHUM poooUynm
NPOCTOPOM»

main link of neurobiological theory of consciousness.

KITFOYOBOIO JTAHKOK HENPOOIosoriYHMX Teopin NACbLKOI
cBiAOMOCTI.

The work of the brain when solving a problem can take

MNMpouec BupileHHA 3aBAaHHA MO3KOM MOXe BigbyBaTtuca

place under the control of consciousness, and outside

AIK Mig KOHTPOJieM CBiAOMOCTI, TaK i M03a HUM.

Global Workspace Theory
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GLOBAL WORKSPACE

IN CEREBRAL CORTEX

If all the knowledge and history of searching for
Ko BCi 3HaHHA Ta icTOpiA NOLWYKY
solutions is in the Workspace, this allows ones to
pilleHb 30cepenXeHi B pobo4yomMy NpoCcTopi, Lie A03BONSAE

constantly reflect on it, make amendments and new
NOCTIUHO IX OCMUCIOBATU, BHOCUTU KOPEKTUBMU Ta AofaBaTu
HOBI

details of the solution procedures. And do not leave
AeTani Ao npoueanyp NOLWYKY pileHHs. He nonuwiaroum

the state of reflection, forming in your mind an
cTaHy pedonekcii, popmyroumn y cBOIN CBIAOMOCTI
environment - a vast puzzle of describing the elements
neBHe cepenoBulle — MacwWwTabHy MO3aiky efieMeHTIB
of a still poorly defined future solution, where a
LLie He4YiTKO OKpecrieHOro MambyTHbLOro pilleHHA, — ae

sophisticated mind is able to first see the goal and
NPOHUKINUBUN PO3YM 3aaTEeH Cro4yaTtKy nodbayuntu Mmerty,

then find a solution.
a BXe MNOTiM 3HAUTU WNSAX A0 1i AOCATHEeHHS.

Global Workspace Theory
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DECISION-MAKING BY SCIENTISTS AND MODELS—
LANGUAGE (LINGUISTIC) NEURAL NETWORKS

NPUVHATTA PILIEHb HAYKOBISIMU TA MOJAEJASAMA — MOBHUMM (JITHI'BICTUYHUMM)
HEWUPOHHUMMU MEPEKAMU

It is shown that the accumulation of information,

NokasaHo, Wo Hakonn4yeHHA iHdpopmauil s — —
along with the history of successful and ARG IO GBI Learning by thinking

a TaKoX icTopii yCniWHUX i

unsuccessful problem-solving attempts by both @
HeBAanux cnpob BUpilLeHHS 3aBOaHb K }

humans and models, occurs in a specific local ‘
noabMu, Tak i MogensiMmu, BiaobyBaeTbCA B NEBHIU
JNIOKanbHin

area of their intelligent system—the
AINAHUI IXHbOI IHTeJN1eKTyasibHOlI CUCTEMUN —
Workspace. While in humans, semantic
«Po6o4omy npocTopi». Y nioaei ceMaHTUYHI ‘
connections between elements of the obtained Testimony

Visual perception

If P then Q
 —
2Q

Reasoning

\ 3B’AA3KU MiX efleMeHTaMu OTPUMaHoro
solution and accumulated knowledge are formed
pilleHHA Ta HAKOMNYEeHUMUN 3HAHHAMMU (POPMYIOTbLCS
through analogies, similarities, association...



DECISION-MAKING bY MODELDS
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INEe MmMOodadels use e proximity Or comparison rragments
Mopaersli BAKOPUCTOBYHTb ONMM3bKicTb pparMmeHTIiB 3ibpaHoro
MaTepiany
in vector space to form these connections and rely on
Ansi NOPiBHAHHA Y BEKTOPHOMY MPOCTOPI
maximizing the probability of the relationships.
Ta CNUPaAKTLCA HAa MaKCUMi3aLito UMOBIPHOCTI OTPUMaHUX
CcniBBiAHOLLUEHb.

When matches emerge, the resulting solution is
Y pa3i BusABneHHs 36iriB oTpuMaHumn pesynbTaTt

identified with specific, previously studied phenomena.
3icTaBNAETLCA 3 KOHKPETHMMM, paHile aocnigXeHnMn ABULLAMMN.



HOW THE WORKING SPACE OF THE MODELS WAS DISCOVERED
1.LOGIT LENS METHOD

AK BYNO AOCNIIKEHO POBOYN/ NPOCTIP MOOENEW: 1. METOL LOGIT LENS

Previously, Logit Lens methods only revealed
PaHiwe metoau Logit Lens gossonsanu BUsSsBUTU nuuie Te,

how a specific keyword related to the text,
SIK camMe KJ1io4OBe C/I0BO NoB’si3aHe 3 TEKCTOM,

thereby explaining the model's decision-making
LLLO NOACHIOBA/I0 MeXaHi3M NPUUHATTA pilleHb MOAENNIO.

mechanism. Developers then realized they could

LOGIT LENS

MexaHi3M. MNoTiM po3pOOHUKN 3PO3YMInu, LLIO MOXYTb :_H
identify a set of keywords that would lead them to

3HaUTK Habip KN4YOBUX ChiB, AKi Mornun 6 npuBecTyn ix READING THE HIDDEN
the text fragments—known as activations— PREDICTIONS OF LLMS

Ao doparMeHTIB TEKCTY — TaK 3BaHUX aKTUBaUin —

underlying the decision.
LLO NSArNv B OCHOBY ANA (popMyBaHHA pilleHHS.




HOW THE WORKING SPACE OF THE MODELS WAS
DISCOVERED J-SPACE METHOD

AK BYNO BUABNEHO POBOYMM NPOCTIP MOAENEN — METO[ J-NMPOCTOPY

|dentifying this set of

BusaBrieHHs L4boro Habopy

keywords and their associated activations (the
KNKOYOBUX CIiB i NOB’A3aHMX i3 HUMW aKTUBaLiW

building blocks of the decision) required
(ManbyTHiX erlemeHTIB pilleHHs1) BUMarano

extending the search for "keyword-activation”
PO3LUMPEHHA MOLUYKY «KIH4YoBe CIIOBO — aKTuBauisi»

pairs across a wide range of contexts. This step
nap Ha 3Ha4YHY KiNbKiCTb KOHTEKCTiB. Llen Kpok

proved crucial for understanding the process by
BUSIBUBCS BUpilLanNnbHUM A1 PO3YyMiHHA npouecy

which the model forms its conclusions.
dopmyBaHHA BUCHOBKIB MOAeNso.



CLAUDE-5 MODEL CREATED THE J-SPACE

During training the Claude-5 model already
MNMip yac HaB4YaHHA mopenb Claude-5 Bxe
created a space of such crucial internal patterns—

cTBOpuUria NMpPOCTip Taknx BaXJIMBUX BHYTPIWHIX Moaenen

the J-space. When asked where she was located,

J-npocrTip. Ha 3annTtaHHA, Ae BOHA 3HaXO04UTbLCH,

ones received the answer she was in this space.

oTpumanu BianNoBiAb, WO BOHA 3HAXoAUTbCA B J-NPOCTIpi

Both humans and models use the knowledge
| nroan, i Moaeni BUKOPUCTOBYHOTb 3HAHHA

collected in such Workspace areas for solution

3ibpaHi B pob6o4yomy npocTopi, AnAa BUPILLEHHA
within the context of semantic manipulation.
B KOHTEKCTi CeMaHTU4YHOI MaHinynauil

The solution search may include assortativity:
MowykK piweHHA MOXe BKIYaTu aCoOpTaTUBHICTD:
fragments are glued together based on their
cdoparmMeHTU CKNEeTbLCA Ha OCHOBI X

semantic similarity and maximizing the overall

m

N

Global
workspace

Global Workspace Theory

’

CeMaHTU4HOI NoAibHOCTI Ta MakKcuMmisauil 3aranbHOI
probability of the resulting sentence based on the
words in the entire corpus.

IARAADINRLIAACTI RASGYNFL TVLAUAFA RALIALILIA LIS AACALIADI AFID \/




CLAUDE-5 MODEL CREATED THE J-SPACE

Incidentally, intermediate steps also appear in the
J-space, even if the model doesn't indicate this.

NMpOoMiXHI KPOKM TaKOX 3'ABNAOTLCA B J-NPOCTOPI.

J-space patterns are not involved in most of the
model's functions—speech, mentioning simple
facts, and using syntax.

LLlabnoHun J-npocTopy He 3aAifiHi B MOBMEHHi, 3raayBaHHi paKTiB i B BAKOPUCTaHHSA

CUHTaKcucy.

Models utilize opinions that reinforce the solution.

Ak i nroan, moaeni BUKOPUCTOBYKOTb AYMKM, AKi NiAKPINMIOOTbL PilUeHHS.



LOGIT LENS AND J-LENS
METHODS IN MODEL SPACE

In the resulting array of pairs, it became possible to identify semantic conscts that the model had collected and stored for similar
cases, including solving a specific problem. This method was called the J-lens (Jacobi lens), which, it was hoped, and not without
reason, would reveal a set of specific internal neural patterns.

For each word in the dictionary, the J-lens searches for and finds a pattern of activity that increases the likelihood that this word
and the corresponding pattern will be frequently used and prove significant in constructing a solution.

On the other hand, a list of such meaningful words are clues to the current J-space content, which is easily extracted. This allows
us to localize the J-space itself. Interestingly, introducing other different words and meanings into the relatively small J-space
changes the responses, while making similar changes elsewhere in the network had no effect.

B oTpmaHOMy MacuBi Nnap BAANOCA BUABUTU CEMAHTUYHI KOHCTPYKTHU, AKI MOo4eNnb HaKonmnumnia 1a
36eperna Ana CXoXMx CUTyaLin, 30Kpema 1 4na po3B’A3aHHA KOHKpPeTHMX 3aaaud. Llen meTtoa
OTpMMaB Ha3BYy «J-niH3a» (niH3a AKobI); ouikyBanoca — i Hebe3nigcTaBHO, — WO BiH A403BONUTb
PO3KPUTU HU3KY cneynPivHUX BHYTPILWHIX HEMPOHHUX NaTEPHIB. [ KOXHOro cN10Ba 3i CNOBHUKA J-
NiH3a 3HAaXoAUTb NaTepPH aKTUBHOCTI, AKUW NiABULLYE MMOBIPHICTb TOrO, LLLO LLe C/10BO (pa3om i3
BiAMNOBIAHMM NAaTEPHOM) YaCTO BUKOPUCTOBYBATMMETbLCA i BiZlirpaBaTUMe BaXKAMUBY POJb Y
dbopmMyBaHHi po3B’A3KY.3 iHWOro HOKy, Nepenik TakMx 3Ha4YyLWmx CNiB CAYrye NiAKa3Ko WoAa0
MNOTOYHOTrO BMICTY J-NPOCTOPY, AKMN MOKHa Nerko BnaobyTtu. Lle 4o3BosSiE NOKanizyBaTn cam J-
npocTip. LikaBo, Wo BBeAEHHSA iHWWX CNiB | 3HAa4Y€Hb Y BiAHOCHO HEBE/IMKUIN J-NPOCTiP 3MIHIOE
peakuii Cuctemu, Toai AK aHANOTIYHI 3MIHWN B iIHLWIMX YaCTMHAX MeperKi X)oaHOoro epeKTy He AatoThb.



CONCLUSION

Then, of course, the conformity of the obtained result must be verified.

The principles of coordinating individual semantic fragments, their "gluing"
together,

MAY WELL DIFFER IN HUMANS AND MODELS,

but

THIS DIFFERENCE MAY NOT BE SO IMPORTANT

FOR TH

- RESULT.

[MpMHUMNN Yy3roaKeHHA OKPEMUX CMUCSTIOBUX
dbparmeHTIB, IXHbOro «CKNEOBaHHA» MiX CODO00 LiZIKOM
MOKYTb BiAPI3HATUCA Yy Nt0AEN | moaenen,aneus
BiAMIHHICTb MOKe BYTU He TaKOoo BXKe N BaXKAUBOIO ANA
pe3ynbraTy.
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