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What is contextuality?

Measurement



Contextuality in the social sciences

Gallup, 1997:
e A: Do you think Al Gore is honest and trustworthy?

e B: Do you think Bill Clinton is honest and trustworthy?
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Contextuality in the social sciences
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Contextuality in the social sciences
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Contextuality in quantum theory

No correlation: no explicit contextuality
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Contextuality in quantum theory

Implicit contextuality: the impossibility to unify local,

perspectival descriptions into a global description



Revealing implicit contextuality
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Contextuality in quantum theory

o Contextuality with probability: quantum theory

o Contextuality without probability: PR box






o A: Isit big?
o B: Isit black?
e A’:  Is it round?

e B’ Isit heavy?
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PR box:

Measurement
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Conclusions

Social sciences: explicit contextuality
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Conclusions

Quantum theory: implicit contextuality
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Conclusions

Quantum mechanics:

Measurement



Conclusions

Contextuality:




More on that...

o Géabor Hofer-Szabd, "Causal contextuality and
contextuality-by-default are different concepts," Journal of

Mathematical Psychology, 104, 102590 (2021).



What is contextuality?

The dependence of the outcome of a measurement on the

environment.



Mobius strip




Liar paradox

e A: B is true.

e B: A’is true.

o A’: DB’ is true.

e B: A is false. A | B



II. Contextuality with probability




Quantum correlations
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Spin up in direction A?
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Quantum correlations
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Quantum correlations
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Quantum correlations
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Quantum correlations
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Quantum correlations

o Bell’s inequality:

—1 < p,p(up,up) +p, . (up,up) + p,, , (up, up)

=P 4 (up,up) + p, (up) + py(up) <0

o It is violated = No impl. noncontextual (local) hidden

variables!



Hardy’s paradox

o A: |U1><U1|
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Contextuality and conspiracy

No implicit contextuality

&

No-conspiracy

p(A*]A & B)

no impl. cont.

no—consp.

—> No explicit contextuality
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