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(f}({n S st e m 1 5 Initialization: Let Mpasg be a pretrained base model and Dsgr = {(z:, ;) }Y; be an initial dataset
oy y L] where z; represents problem description and y; represents corresponding solution. We obtain:

Mgy = finetune(Mpasg, Dsgr)

Th ree key com pO nen tS . Iterative Process (for iterations t = 1,..., T):
1. For each problem z;, generate k candidate solutions (Cobbe et al., 2022):
1. Monitor (M), assessing “familiarity” score {5 ~ Mlyle)}j
JC 2. Construct three datasets:

Deenerate, = {(zi,3i)|zi; = preferred}

e where f = problem-type and

where z;; indicates preference

solution-pattern D — ({595, 55))
2. Generator (G), producing potential k onbiagailacidon vty
SOlutiOﬂS Dyonror, = {(2i, §ij» fi)}
° Whe re k = C(l — JC) and where f;; captures "familiarity".
C — hype rpara m ete r 3. Update model: S
3 . EvaluatOI‘ (V) , Ve r|fY| n g t h e q u a|.|ty Of At final iteration 7', we obtain three specialised functions:
t h 0se so l' u t I ons il z ZZEEZD)GENERATET X reference optimisation) ((ii:::zg
® O ptl m IS at | on p ro b I-e m er = train(Dil\:;:g:i:l, ’fimiliarity asiessment) (Monitor)

Inference (for input z): At inference time, we adapt our strategy based on how familiar the problem
is:

. H T H 1. Compute familiarity: f = Mp(z)
NOTE: The paper prioritises theoretical 5 Defscrlomsinlosy meTonfaailinde

description grounded in psychological and Grle) —
cognitive insights over mathematical out(z) = { ATEMAX (g (x), 34, Vr(®:9) 0 < f <Oy
formalisations (e.g., Direct Preference
Optimisation)

argmax,cy Vr(z,y) if f<6

where k = [C(1 — f)]and Y = {QT(z)]-}f;‘“i U {Gr(z|h) : h € System-2(z)}



& Chess, as an Intuitive Explanation

1. Compute familiarity: f = M(x)
2. Determine strategy based on familiarity:

Gr(z) if f > 0n
out(z) = { ArMAXyc (G, (z);}5_, Vr(z,y) if, < f <6
argmax, ¢y Vr(x,y) if f <6,

where k = [C(1 — f)] and Y = {Gr(z);}}™3 U {Gr(z|h) : h € System-2(z)}



& Chess, as an Intuitive Explanation




& Chess, as an Intuitive Explanation

8,<f58h

e.g.,k=C(1-74),where £=0.8
and C=10

ArgMaxy e (g, (z),}5_, V(% y)



& Chess, as an Intuitive Explanation

argmax, ¢y VT(:c,-y)

Yy = {Q’T(x)j}?ﬁi U{Gr(x|h) : h € System-2(x)}



+ Contributions

(the first half) Finding theoretical
consensus on System-1

(the second half) Revisiting
cognitive science theories and
derive architectural principles for
Al systems.



“X Limitations and Future Work

Non-technical nature
“familiarty” formalisation

System-2 discussion
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