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Hvordan de ulike oppgavene i likt vekting
eksamenssettet er vektlagt

Oppgavetekst
1. ENGLISH:

Some researchers proposed “our brains are Bayesian.” By describing one experimental study in
detail or a cognitive domain more general (i.e. perception), explain how it supports the idea that
the brain operates in a Bayesian manner. Then, critically discuss counterarguments and present
an alternative framework for understanding cognition.

hint: Note that Bayesian statistics is not the same as the brain being Bayesian

Bokmal:

Noen forskere pastar at «hjernen var er bayesiansk». Ved a beskrive én eksperimentell studie i
detalj eller ved a beskrive et kognitivt omrade, f.eks persepsjon mer generell, forklar hvordan
dette stgtter at hjernen er «bayesiansk». Diskuter kritisk motargumenter og beskriv en alternativ
mate a forsta kognisjon pa. hint: Merk at bayesiansk statistikk ikke er det samme som at hjernen
er bayesiansk.

2. ENGLISH:
Decades ago, one thought that humans differed from other animals by tool use, teaching,
episodic memory, self-recognition and language. All but the latter has been shown in non-human
animals too. Now large language models are very good at formal language. Is there anything
special about human cognition that language models do not (yet) emulate? If so, what is it? Can
this be achieved in an artificial brain / neural network? If so, how. If not why not?
hint: The language network is not identical with the central executive network, salience network,
default network, or areas implicated in theory of mind.

Bokmal:

For noen ti-ar siden trodde man at mennesker skilte seg fra andre dyr nar det gjaldt bruk av
verktgy, undervisning, episodisk hukommelse, selvgjenkjenning og sprak. Alt unntatt sistnevnte
har ogsa blitt vist hos ikke-menneskelige dyr. Na er store sprakmodeller veldig gode pa formalt
sprak. Er det noe spesielt med menneskelig kognisjon som LLM kan (enna) ikke emulere? | sa fall,
hva er det? Kan dette oppnas i en kunstig hjerne/et nevralt nettverk? | sa fall hvordan, ellers
hvorfor ikke?

Hint: Spraknettverket i hjernen er ikke identisk med det sentrale eksekutive nettverket, salience-
nettverket, default-nettverket, eller med omrader involvert i theory of mind.




@ NTNU

Institutt for psykologi

Sensurveiledning:

1. studies from the lectures/book:
Binocular rivalry (brain integrates prior knowledge with sensory input to resolve ambiguity,
Hohwy et al.),
sequence processing (neural model, using prediction error and showing the hierarchy of the
prediction error in auditory system, Jiang et al., Wacongne et al.),
decision-making (Bayesian models are extended to expected utility theory, where preferences
are weighted by probabilities),
Anaphora (referring back to a word used earlier, e.g. “he, she, it, they”, relies on probabilities =
most likely reference for he, she, it, they to understand it),
Category learning (hierarchies in how we represent subordinate, ordinate and superordinate
categories (dalmatian, dog, mammals, Xu & Tenenbaum),

support for the brain being Bayesian comes from behavioural studies showing that we update
information, e.g., perception and motor control, neural models (predictive coding / processing)
and the anatomical intricacies suggesting top-down and bottom-up pathways and comparisons
in the cortical layers

A very good answer refers to anatomy and neural network lectures

counterarguments: biological implausibility, computation gets soon heavy (bonus if they mention
recurrence problems), and unfalsifiability as Bayesian Brain is too flexible (even Karl Friston
admits that),

alternatives:

dynamical systems theory: organism-environment coupled system and real-time adaption over
probabilistic inference

connectionism / neural networks: no explicit probabilistic reasoning, but newer models emulate
that

physical symbol system hypothesis: intelligent behavior arises from the manipulation of
symbols—like words, numbers, or logical operators—according to formal rules and basis for
classical Al and rule-based cognitive models

a very good answer discusses the issue of “representation”, Bayesian brain has prior beliefs
(representations as probability distributions), whereas the physical symbol system has symbols
and syntax / rules as representations, the dynamical systems theory has no representation at all
(and no computation / algorithm in the sense used by ANNs).

Bermudez (pensumbook) also discusses “convergence” of theories.

2. This question is related to the mandatory assignment (“what do we need to find out about the
brain and cognition to build a better AGI”) and students may build on their assignment, e.g.
social cognition (Theory of Mind, empathy, emotions), creativity, function of oscillations,
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predictive processing, or handling volatility (change in environment or “noisy TV problem in Al”)
other examples from the book / lecture are that of innateness (e.g. folk physics, folk psychology)
— we are born with knowing stuff before having time to learn about it (but there are
counterarguments = fast Bayesian learning - for that too), can discuss modularity, function of
modules in the brain

Difference between formal language (syntax) and functional language (pragmatics). Newer LLMs
get better at pragmatics but it requires special training — a very good answer discusses this, i.e.
humans also receive training (all our social interactions), that also applies for understanding
moral and empathy. On the other hand, a student can argue that today’s ANN architecture does
not resemble biological networks — the latter being a mix of various learning algorithms, and
architectures (nuclear organisation, layered, functional and anatomical networks, oscillations,
gene expressions, etc pp) — no current ANN implements this manifold, which might cause our
cognitive feats.

a very good answer reflects on the unknowns in neuroscience and if that matters at all for
building Als, i.e. same function can be achieved with various algorithms and implementations
(Marr)




@ NTNU

Institutt for psykologi

Karakterskala som er benyttet

Bokstavkarakter: https://innsida.ntnu.no/wiki/-/wiki/Norsk/Karakterskalaen
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