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Keywords: Quantum probability, formal approaches, decision (A&B) > Probability (A); this is the conjunction fallacy). In

making, conceptual combination one-shot prisoner's dilemma games, naive partitipan
choose to defect knowing their opponent defectgy th
General Background and Speakers choose to also defect knowing their opponent caaiper

Quantum probability (QP) theory is a theory for htw but they reverse their judgment and choose to cabpe
assign probabilities to observables. In the contekt when their opponent's action is unknown (Shafir &
physics, it has been successfully employed by rekess  Tversky, 1992). This result is also hard to recleneiith
for over 100 years and has been the basis for sditlee  classical probability theory, it violates the suteing
most impressive discoveries of the human mind ,(dtge  principle and the law of total probability. Findsguch as
transistor, and so the microchip, and the lasert e the conjunction fallacy and the violation of theresuhing
applicability of QP theory is not limited to phyaic principle provide the motivation for exploring petiilistic
phenomena and, indeed, there has been growingesntier frameworks alternative to classic probability theor
exploring the potential of QP theory in areas a®idie as QP theory is mostly consistent with classical pholits
economics (Baaquie, 2004), information theory (e.g.theory, but for a crucial difference. In classigabbability
Grover, 1997), and psychology. theory Probability (A&B) = Probability (B&A), but QP

We are interested in the latter objective. Prolistiil theory does not always obey commutativity in confion.
approaches to cognition have been recently enjoyintn QP theory probability assessment can be order (o
considerable success (e.g., Griffiths et al., 20Tjis is  context) dependent. Relatedly, QP theory is nostrained
perhaps unsurprising. Several (if not most) aspedts by the law of total probability (though it is sebj to other
cognitive processing involve inference about quimsti constraints). The law of total probability in class theory
which cannot be determined with certainty. Thus,can be expressed Bsobability (A) = Probability (A&X) +
probability theory seems an ideal tool for formimiiz  Probability (A & not X), but this decomposition in QP
uncertainty in cognitive processes and describihg t theory may involve interference terms. As we havevs
mechanisms which allow humans to be successfulnin a(e.g., Busemeyer et al., in press; Busemeyer, W&ng,
uncertain world. The question then becomes to ifjetite =~ Townsend, 2006; Pothos & Busemeyer, 2009), these
probabilistic framework which is most suitable foodeling  properties of QP theory can lead to successful saimgble
particular aspects of cognition. QP models for empirical findings, such as the cociion

Cognitive scientists have widely employed classicalfallacy and the violation of the sure thing prireip
probability theory and there is no doubt that such Finally, QP theory remains suitable for descipi
approaches can be incredibly successful for paaticu cognition without involving any claim that the bras a
problems (e.g., Oaksford & Chater, 2007). But iy®&dan quantum computer. Rather, we adopt what is a stdnda
probability always the most suitable probabilistic approach in cognitive science and ask: 'does guant

framework for describing cognitive processes? probability theory produce results which predictntaun
Human inference often appears to violate fundanentdbehavior well?’
laws of classical probability. For example, in tfmous The application of QP theory in cognition holdsoa df

Linda problem of Tversky and Kahneman (1983)promise. The main objective of this symposium ipresent
participants consider as more likely a conjuncttetement the key ideas to the cognitive science communitd an
than a corresponding single premise one (Peobability =~ summarize progress with QP theory cognitive modalisat
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is the potential of such models? How well do theyer the
relevant empirical findings? What are the key défeces
between QP
probability ones? Three talks will address thesmuds
(Pothos et al., Blutner, and Atmanspacher). Egudlie
symposium will be an opportunity to consider conserith
the applicability of QP theory. The fourth talk imdast a
critical eye and address the issue of the complefitQP
models and their comparability with standard apghes.

Overview of Talks

QP theory in decision making
Pothos, Busemeyer, Trueblood, & Wang. Pothos is a
cognitive scientist with a background in physiceuéblood,

Zeno” effect, generalizing the quantum Zeno efféwmt
mental systems. Quantitative relations betweerinbaved

theory models and matched classicdlme scales are theoretically derived and found bt

consistent with empirical observation. Moreover,e th
Necker-Zeno model predicts phenomena of temporal
nonlocality, referring to mental states that aré¢ stwarply
localized in time but extend over a time intervahon-zero
duration.

Model Selection applied to QP models

Shiffrin & Busemeyer. Shiffrin is a cognitive psychologist
with many seminal contributions to cognitive theowith
Busemeyer, he will discuss the suitability of QRdty for
cognitive modeling and consider some practical dssu
regarding the way QP models can be compared titnaal

Wang, and Pothos have all been working with Busemey probability models. Do QP models fit better simpgcause

on QP models. Busemeyer is the mathematical psygtstl

they are more complex? Do traditional methods fadeh

who first presented to the cognitive science conitgun COMPparison such as Bayesian Model Selection, Mimmu

detailed, formal models for psychological processased
on QP theory. The talk will

situations: the conjunction fallacy in Linda-typeoblems,
order effects in human inference, and violationshef sure
thing principle in Prisoner’s Dilemma.

QP theory models of semantic composition

Blutner. This speaker is a theoretical physicist by trainin

interested in not only cognitive modeling, but adstificial
inteligence and philosophy. He will consider
sophisticated  geometrical approach  for
composition. For example, what determines the nmgaof
“red nose” or “red flag"? His model will providesmlution
for Quine’s problem of determining which part of apple
or grapefruit has to be red in order to call ited‘apple” or
“reddish grapefruit”. The proposed quantum modddased

on tensor products and entangled states expregshimg

results of conceptual combinations. The proposafams

review the successfu
application of QP theory in three important emgitic

Description Length, and Cross Validation pose syeci

|problems when employed for quantum probability nis@le

These and other model selection issues will be emded.
Simulation results will be presented for some senghses
to illustrate the situation and point to potensialutions.
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