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Traditional notion of noncontextuality

A given vector may appear in many different measurements
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Traditional notion of noncontextuality

A given vector may appear in many different measurements
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Traditional notion of noncontextuality

A given vector may appear in many different measurements
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The traditional notion of noncontextuality:

Every vector is associated with the same  x()\)
regardiess of how it is measured (i.e. the context)
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Traditional notion of noncontextuality

A given vector may appear in many different measurements
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The traditional notion of noncontextuality:
Every vector is associated with the same  x(\)
regardiess of how it is measured (i.e. the context)
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Traditional notion of noncontextuality

A given vector may appear in many different measurements
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The traditional notion of noncontextuality:

Every vector is associated with the same  x()\)
regardless of how it is measured (i.e. the context)
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The traditional notion of noncontextuality:

For every A, every basis of vectors receives a 0-1 valuation,

wherein exactly one element is assigned the value 1
(corresponding to the outcome that would occur for A), and

every vector is assigned the same value regardless of the
basis it is considered a part (i.e. the context).
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The traditional notion of noncontextuality:

For every A, every basis of vectors receives a 0-1 valuation,
wherein exactly one element is assigned the value 1
(corresponding to the outcome that would occur for A), and
every vector is assigned the same value regardless of the
basis it is considered a part (i.e. the context).
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John S. Bell Ernst Specker (with son) and
Simon Kochen

Bell-Kochen-Specker theorem: A noncontextual hidden variable

model of quantum theory for Hilbert spaces of dimension 3 or
greater is impossible.
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Example: The CEGA algebraic 18 ray proof in 4d:
Cabello, Estebaranz, Garcia-Alcaine, Phys. Lett. A 212, 183 (1998)
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Example: The CEGA algebraic 18 ray proof in 4d:
Cabello, Estebaranz, Garcia-Alcaine, Phys. Lett. A 212, 183 (1996)

Ifwe list all 9 orthogonal quadruples, each ray appears twice in the list

0,001 0001 1,
0,010 0100 1,
thtkene) gl{ak{e) 4l
1,-1,0,0 1,0-1,0 0,

1-11,-1 0010 1-1-11 1111 1111 11,11
bbbl el kbbb Sl sk
10-10 1001 100-1 1-100 1010 1,001
010-1 100-1 01-10 0011 01,0-1 01,-10

=111
=1-1.1

g
1 s

1.0
0,1

0
1
In each of the 9 quadruples, one ray is assigned 1, the other three\s
Therefore, 9 rays must be assigned 1

But each ray appears twice and so there must be an even number
of rays assigned 1

CONTRADICTIONI!
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Example: The CEGA algebraic 18 ray proof in 4d:
Cabello, Estebaranz, Garcia-Alcaine, Phys. Lett. A 212, 183 (1996)

If we list all 9 orthogonal quadruples, each ray appears twice in the list

0,001 0001 1,
0,010 01,00 1,
1,1,00 1,010 1,
1,-1,0,0 1,0-1,0 0,

U U= U S Uit

1, A.-
- 41 -1,1.14,0 <114

1-11,-1 0010 1-1-11 1
1 1

-1
nU R O U O OB R U

-k
Al
1,00 1010 1001 100-1 1-100 1010 1,00,
011 010~ 100-1 01-10 0011 010-1 0,1.-1,0

In each of the 9 quadruples, one ray is assigned 1, the other three 0
Therefore, 9 rays must be assigned 1

But each ray appears twice and so there must be an even number
of rays assigned 1

CONTRADICTIONI

Page 12/99



Pirsa: 12010049

Page 13/99



Pirsa: 12010049

Example: The CEGA algebraic 18 ray proof in 4d:
Cabello, Estebaranz, Garcia-Alcaine, Phys. Lett. A 212, 183 (1996)

If we list all 9 orthogonal quadruples, each ray appears twice in the list

-1-11 1111 1111 111,41
11 11 -1 11141 1111
0-1 1-100 1010 1,001

1,0 A 01,0-1 01,410

0,001 0,001
0,010 0,1,0,0
11,00 1,010
1,-1,0,0 1,0,-1,0

J-1 1-11-1 0010 1,
A SURR U USRS O IO NS
00 10-10 1001 1
kit 0,

0,10-1 1001

-1
-1, ol
0,
1,

1l
1,
1
0,0

In each of the 9 quadruples, one ray is assigned 1, the other three 0
Therefore, 9 rays must be assigned 1

But each ray appears twice and so there must be an even number
of rays assigned 1

CONTRADICTION!
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Example: Kochen and Specker's original algebraic 117 ray proof in 3d

MICHAEL REDHEAD

INCOMPLETENESS
NONLOCALITY
AND REALISM

A Prolegomenon to the Philosophy of
Quantum Mechanics

o
CLARENDON (L rAPERBACKS
W
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Example: Kochen and Specker's original algebraic 117 ray proof in 3d
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Example: The CEGA algebraic 18 ray proof in 4d:
Cabello, Estebaranz, Garcia-Alcaine, Phys. Lett. A 212, 183 (1996)

Ifwe list all 9 orthogonal quadruples, each ray appears twice in the list
0,001 0001 1-11-1 1-11-1 0010 1-1-11 1111 1111 1
0,010 0100 1-1-11 1111 0100 1111 1 -1.1.1.1 1

"

1

Lol bk
1,1,00 1010 1100 10-10 1001 100-1 1-100 1010 1,001

0

1-1,0010-10 0011 010-1 100-1 01-10 0011 0,10-1 0,110
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The traditional notion of noncontextuality
For every A, every projector I is assigned a value 0 or 1
regardless of how it is measured (i.e. the context)

v(M)=0o0r 1 forall M

Coarse-graining of a measurement implies a coarse-
graining of the value (because it is just post-processing)

V(Xk M) = Xpv(My)

Every measurement has some outcome
SHun) =l
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The traditional notion of noncontextuality:
For every A, every projector I is assigned a value 0 or 1
regardless of how it is measured (i.e. the context)

v(M)=0o0r 1 forall M

Coarse-graining of a measurement implies a coarse-
graining of the value (because it is just post-processing)

v(Ek M) = g v(Ng)

Every measurement has some outcome
sun) =il
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The traditional notion of noncontextuality
For every A, every projector I1 is assigned a value 0 or 1
regardless of how it is measured (i.e. the context)

(M) =0o0r 1 forall M

Coarse-graining of a measurement implies a coarse-
graining of the value (because it is just post-processing)

V(XK Mi) = Zpo(Ng)

Every measurement has some outcome
Suny =il
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The traditional notion of noncontextuality:
For every A, every projector I is assigned a value 0 or 1
regardless of how it is measured (i.e. the context)

v(M)=0or 1 forall M

S graining of a measurement implies a coarse-
graining dthe value (because it is just post-processing)

'U(Zk rl/.:) = vfc ’U(ﬂf.')

Every measuremen some outcome
SHun) =il
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The traditional notion of noncontextuality:
For every A, every projector I is assigned a value 0 or 1
regardless of how it is measured (i.e. the context)

v(M)=0o0r 1 forall N

Coarse-graining of a measurement implies a coarse-
graining of the value (because it is just post-processing)

'U(Ek nf.:) = ZL‘ ’U(ﬂ;‘.)

Every measurement has some outcome
sn) =l
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The traditional notion of noncontextuality:
For every A, every projector I is assigned a value 0 or 1
regardless of how it is measured (i.e. the context)

v(M)=0o0r 1 forall M

Coarse-graining of a measurement implies a coarse-
graining of the value (because it is just post-processing)

U(Zk n/.:) = ZL‘ ?"(ﬂnl'.‘)

Every measurement has some outcome
Sun)y =il
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The traditional notion of noncontextuality

For Hermitian operators A, B, C satisfying
[ANEIE=IORNTAYC =10 B C] =0

the value assigned to A should be independent of whether it is

measured together with B or together with C (i.e. the context)
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The traditional notion of noncontextuality:

For Hermitian operators A, B, C satisfying
[ANBlI=I0[4,C]=0 [B,C]#0

the value assigned to A should be independent of whether it is

measured together with B or together with C (i.e. the context)
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The traditional notion of noncontextuality

For Hermitian operators A, B, C satisfying
[ARBE=I0ORNANC =100 [B; Cl =10

the value assigned to A should be independent of whether it is

measured together with B or together with C (i.e. the context)
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The traditional notion of noncontextuality:

For Hermitian operators A, B, C satisfying
[ARBE=IORNANC =00 (B, CT =0

the value assigned to A should be independent of whether it is

measured together with B or together with C (i.e. the context)

Measure A = measure projectors onto eigenspaces of A, {Ma}

A=%,ale — v(A)=35,av(M)
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The traditional notion of noncontextuality:

For Hermitian operators A, B, C satisfying
[ARBIE=I0RNANC=0" [B;C] #=0

the value assigned to A should be independent of whether it is

measured together with B or together with C (i.e. the context)

Measure A = measure projectors onto eigenspaces of A, {Ma}
A=Y, ally — v(A) = aav(Ng)
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The traditional notion of noncontextuality:

For Hermitian operators A, B, C satisfying
[ARBIE=I0RANC =01 [B,C]#0

the value assigned to A should be independent of whether it is

measured together with B or together with C (i.e. the context)

Measure A = measure projectors onto eigenspaces of A, {Ma}
A=3,ale — v(A)=3,av(M)
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The traditional notion of noncontextuality:

For Hermitian operators A, B, C satisfying
[ARBIE=IORNAY =01 [B; G =0

the value assigned to A should be independent of whether it is

measured together with B or together with C (i.e. the context)

Measure A = measure projectors onto eigenspaces of A, {Ma}
A=%,ale — v(A)=3%,av(M)
Measure A with B

= measure projectors onto joint eigenspaces of Aand B, {M,}
thencoarse-grain over B outcome Ma = 5 My
F Ay = &' 'ab
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The traditional notion of noncontextuality:

For Hermitian operators A, B, C satisfying
[ARBR=108[A4C]'=0/ [B,C]#0

the value assigned to A should be independent of whether it is

measured together with B or together with C (i.e. the context)

Measure A = measure projectors onto eigenspaces of A, {Ma}

A=%,ale — v(A)=3%,av(MN)
Measure A with B

= measure projectors onto joint eigenspaces of Aand B, {M.}
then coarse-grain over B outcome k=50

ol

I
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The traditional notion of noncontextuality:

For Hermitian operators A, B, C satisfying
[ARB=10[A7Cl'=0" [B,C]#0

the value assigned to A should be independent of whether it is

measured together with B or together with C (i.e. the context)

Measure A = measure projectors onto eigenspaces of A, {Ma}
A=3,ale — v(A)=3,av(MN)
Measure A with B

= measure projectors onto joint eigenspaces of Aand B, {M,}

then coarse-grain over B outcome =t

&b

I

/] b

Measure A with C

= measure projectors onto joint eigenspaces of Aand C, {Mac}
Then coarse-grain over C outcome Mo = 5. M
a = . e
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The traditional notion of noncontextuality:

For Hermitian operators A, B, C satisfying
[ARBIE=SIORNATC =100 B CT =0

the value assigned to A should be independent of whether it is

measured together with B or together with C (i.e. the context)

Measure A = measure projectors onto eigenspaces of A, {Ma}
A=3,allae — v(A)=3%,av(MN,)
Measure A with B

= measure projectors onto joint eigenspaces of Aand B, {M.}

then coarse-grain over B outcome M= on

el

I_Iflh

Measure A
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The traditional notion of noncontextuality:

For Hermitian operators A, B, C satisfying
[ARBIE=I08N[AYC]'= 0" [B,C]#0

the value assigned to A should be independent of whether it is

measured together with B or together with C (i.e. the context)

Measure A = measure projectors onto eigenspaces of A, {Ma}
A=3,ale — v(A)=3,av(MN,)
Measure A with B

= measure projectors onto joint eigenspaces of Aand B, {M,,}

then coarse-grain over B outcome 1 _ Sy
Ll ao

Measure A with C

= measure projectors onto joint eigenspaces of Aand C, {Mac}
Then coarse-grain over C outcome  _ r
U= 2.c'\uc
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Traditional notion of noncontextuality

A given vector may appear in many different measurements

lva) x1(2) I
\ x2(A) l

xa(A)

R ey ([
o Xa(A) Josst

x3(A)
The traditional notion of noncontextuality:

Every vector is associated with the same  x(\)
regardless of how it is measured (i.e. the context)
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The traditional notion of noncontextuality:

For Hermitian operators A, B, C satisfying
|ANBE=I0RNAYC =100 B, C] =0

the value assigned to A should be independent of whether it is

measured together with B or together with C (i.e. the context)

Measure A = measure projectors onto eigenspaces of A, {Ma}
A=3,ally — v(A)=%,av(MN)
Measure A with B

= measure projectors onto joint eigenspaces of Aand B, {M,,}
then coarse-grain over B outcome Ma = 53 My

P/

Measure A with C

= measure projectors onto joint eigenspaces of Aand C, {Mac}
Then coarse-grain over C outcome ; _ « n
a = 2.e'lue
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The traditional notion of noncontextuality:
For Hermitian operators A, B, C satisfying
[ARB =IO A G0 B Cl=0
the value assigned to A should be independent of whether it is
measured together with B or together with C (i.e. the context)

Measure A = measure projectors onto eigenspaces of A, {Ma}
A=3,allae — v(A)=3%,av(MN)
Measure A with B

= measure projectors onto joint eigenspaces of Aand B, {M,,}
then coarse-grain over B outcome M= S

P/

ab

Measure A with C

= measure projectors onto joint eigenspaces of Aand C, {Mac}
Then coarse-grain over C outcome M =51
a — 2.c!\uc

v(Ma) is independent of context = wv(A) is iIndependent of context

Page 38/99



Functional relationships among commuting Hermitian operators
must be respected by their values

W {0 2 INE ) = (0]
then f(v(L),v(M),v(N),...) =0
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Functional relationships among commuting Hermitian operators
must be respected by their values

R VN =10
then f(v(L),v(]
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Functional relationships among commuting Hermitian operators
must be respected by their values

It f(L,M,N,..)=0
then f(v(L),v(M),v(N),...) =0

Proof: the possible sets of eigenvalues one can simultaneously
assignto L, M_N,... are specified by their joint eigenstates By

acting the firgfequation on each of the joint eigenstates, we get the
second.
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Functional relationships among commuting Hermitian operators
must be respected by their values

AV =10
then f(v(L),v(M),v(N),...) =0

Proof: the possible sets of eigenvalues one can simultaneously
assignto L, M, N,... are specified by their joint eigenstates. By

acting the first equation on each of the joint eigenstates, we get the
second.
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Example: Mermin's magic square proof in 4d

Xo

e,

ny,

7

-1

X1 X2 X1X5 =
Yi VoY, =
X1Ya Y1 X2 2125
X1Y5 X1V =
Y1 Xo V1Xy =

X1Xo V1Yo 2120 =

I

I
=1
I
[

o |
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Example: Mermin's magic square proof in 4d

J\’Q

X714

ny,

A

—1

S 2, 26 0%,
Y1 oY

X1Yo Y1 X5 2125 =
X1 Yy X1Ys =

Ya X Y4.X5

X1X0 V1Yo 712 =
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Example: Mermin's magic square proof in 4d

X1 X2 X1Xo =1

Xo 22,0
| 2 Y1 Y5 V1Ye =

Yli:z .\'15':4 }'1,\':)_ Z[ZQ =

X1 Yo X1Y5
%12 Yy X3 Y1 Xo
X1Xo V1Yo 712 =

—I
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Example: Mermin's magic square proof in 4d

Xo

XX,

Y1Y,

77

—1

S 2 K
1 Yany,

‘\.1},2 }"1 .\'2 ZLZQ f—

X1 Y X 1Yo

}-l .\':) \'l _\’? —
4\-1.\"’) }—1 )"'_,u ZlZ) =
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Example: Mermin's magic square proof in 4d

Xo

S

Y,

.\'1}':4 )"1 ,-\.2 ZlZ"g —

X1Ys X195
Yy Xo Y1.Xo

4\’1.\”2 }l)) ZIZ:; —
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Functional relationships among commuting Hermitian operators
must be respected by their values

W (e, W7 INE ) = (0
then f(’U(.{_.),U(ﬂ’I).'U(N)‘_..) =0

Proof: the possiile sets of eigenvalues one can simultaneously
assignto L, MJN,... are specified by their joint eigenstates By

acting the firsif€quation on each of the joint eigenstates, we get the
second.
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Example: Mermin's magic square proof in 4d

.\.1 .\-2 4\-14\-2 =1
ivoYo=1I

YiYa Xi¥onhX; 212, =1

,\'1 }‘2 ‘\-l}.? =

1 X2 Y1.X5

e |

I —1

'l’(.r\r]_) v (.(Y’Z) '('(/\’1/\(2)
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Example: Mermin's magic square proof in 4d

X1 X2 X1Xo =1

Xy |X:iX
| i WYaiVe =1

YI},? ‘\’1}';_' }.1 ,\—2 Z[Z'z =

X1, XY =
le? ! )'l \‘; ).l .‘\'p -
.\'1.\':) }’l }‘) Z[Z:‘;_

I —1I

v(X1) v(X2) v(X1 X)) =1
(Y1) v(¥2) v(1Y5) = 1
v(X1¥2) v(Y1X3) v(Z212Z;) = 1
v(X7) v(Y2) v(X1Y3) = 1
v(Y1) v(X2) v(Y1X35) = 1
v(X1X5) v(V1Y3) v(Z2123) = -1
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Example: Mermin's magic square proof in 4d

e |k

ny,

N7

X1 X2 X1Xp =
o Ys =
X1Yo Y1 X5 2125 =
XYy X Y =
Y Xo Y1Xo =

) v(Y1X3) v(Z127) =1

X1) v(Y2) v(X 1Y) =1
1(Y7) v(X2) v(¥1 X5) = 1
X2) v(1Y3) v(Z12;) = -1
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Example: Mermin's magic square proof in 4d

X1 Xo X1 Xo=1
Y1 Yo Y1Yo =1
Y. | vy X1Yo YWZ X9 2127 =1
X1 XhYo=1
ZnZy _ Y1 Xo Y7Xo0 =1
X1 Xo Y1Ys Z127 = -1

X |y

(1) v(X2) v(X1X7) =1
/ v(Y1) v(Y2) v(Y1Y3) = 1
X1¥2) v(YV1X32) v(212;) = 1

v(Xy) v(Y2) v(X1Y3) = 1
v(¥1) v(X2) v(Y1X7) = 1
v(X1X2) v(1Y2) v(2125) = —1
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Aside: Local determinism is an instance of traditional
noncontextuality where the context is remote

1A =~ 1B ; / B
Sa @I is either measured with [ @ .Sf
orwith 7' ® o
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Aside: Local determinism is an instance of traditional
noncontextuality where the context is remote

1A =~ 1B AT
Sa @17 is either measured with [ @ Sf’
orwith '@ SZ
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Aside: Local determinism is an instance of traditional
noncontextuality where the context is remote

S&‘ ®I% i either measured with [ @ Sf"
orwith I4@® SP

Recall traditional noncontextuality
For Hermitian operators A, B, C satisfying
[A,B]=0 [A,C]=0 [B,C]#0
the value assigned to A should be independent of whether it is
measured together with B or together with C (i.e. the context)

Page 55/99



Pirsa: 12010049

Aside: Local determinism is an instance of traditional
noncontextuality where the context is remote

S @ I is either measured with 14 @ Sia
orwith 4@ S

Recall traditional noncontextuality:

For Hermitian operators A, B, C satisfying
[ARBF=I08[A,C] =0 [B,C]#0

the value assigned to A should be independent of whether it is

measured together with B or together with C (i.e. the context)
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Aside: Local determinism is an instance of traditional
noncontextuality where the context is remote

Sz ® I is either measured with I ® S
orwith I ® S&

Recall traditional noncontextuality
For Hermitian operators A, B, C satisfying
[4A3BliI=i0; [4,C]=0 [B,C]£0
the value assigned to A should be independent of whether it is
measured together with B or together with C (i.e. the context)

Page 57/99



Pirsa: 12010049

Aside: Local determinism is an instance of traditional
noncontextuality where the context is remote

S @ IP is either measured with I ® S
orwith I @ SZ

Recall traditional noncontextuality:
For Hermitian operators A, B, C satisfying
[A3B]=i0" [4,C]=0 [B,C]#0
the value assigned to A should be independent of whether it is
measured together with B or together with C (i.e. the context)

Therefore  v(S%') is the same for the two contexts
This is local determinism
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Aside: Local determinism is an instance of traditional
noncontextuality where the context is remote

S @ IP is either measured with I @ Gt
orwith I4@ SZ

Recall traditional noncontextuality:
For Hermitian operators A, B, C satisfying
[4;B] =00 [A,C]=0 [B,C]#
the value assigned to A should be independent of whether it is
measured together with B or together with C (i.e. the context)

Therefore  v(57) is the same for the two contexts
This is local determinism

Every proof of the impossibility of a locally deterministic model is
a proof of the impossibility of a traditional noncontextual model
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Problems with the traditional definition of noncontextuality:
- applies only to sharp measurements

- applies only to deterministic hidden variable models

- applies onlyto models of quantum theory
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Problems with the traditional definition of noncontextuality:
- applies only to sharp measurements

- applies only to deterministic hidden variable models

- applies only to models of quantum theory

An operational notion of noncontextuality would determine
- whether any given operational theory admits of a
noncontextual model

- whether any given experimental data can be explained by
a noncontextual model
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An Operational Notion of
Contextuality
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An ontological model of an operational theory

Specifies an ontic state space A

Preparation '
[pp(A)dh =1

_u;‘..(;\) o
/

/
/
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An ontological model of an operational theory

Specifies an ontic state space A

Preparation
[p(A)dh =1

np(A) —~
/

/
7/
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An ontological model of an operational theory

Specifies an ontic state space A

Preparation _
[p(AN)dA =1

up(A) -

!
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An ontological model of an operational theory

Specifies an ontic state space A

Preparation ;
[p(A)d\ =1

;:p(;\) —~

O0<Eump <1

Lrém (X)) =1 for all A
Ema1(A) [\
Em,2(A) 7=

Em,3(A)
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An ontological model of an operational theory

Specifies an ontic state space A

Preparation
[p(N)d\ =1

;rp(l\) —
/

/

0 < £, re
Measurement SEMk S 1
M Crém () =1 for all A
- Em,1(A) T
= (ol LA (s Em,2(A) o .

© En.3(A) _—,

A

A

A

p(k[P, M) = [dX &y £(\) mp(N)
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Generalized definition of noncontextuality:

An ontological model of an operational theory is
noncontextual if

Operational equivalence Equivalent
of two experimental =————» representations

procedures in the ontological model
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Generalized definition of noncontextuality:

An ontological model of an operational theory is
noncontextual if

Operational equivalence Equivalent
of two experimental — representations

procedures in the ontological model

Page 70/99



Pirsa: 12010049

Generalized definition of noncontextuality:

An ontological model of an operational theory is
noncontextual if

Operational equivalence Equivalent
of two experimental ——» representations

procedures in the ontological model
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Operational equivalence
classes
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Operational equivalence
classes
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Operational equivalence
classes
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Operational equivalence
classes
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Operational equivalence
classes
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Operational equivalence
classes

P is equivalent to P’ if
YMVYE :
p(k|P, M) = p(k|P!, M)
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Preparation noncontextuall
model
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Preparation contextual
model
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Preparation contextual
model

e, (A) /\f\
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(a) Five operational states
of a qubit

(b) A preparation noncontextual
model of these (Restricted
Statistical theory of bits)

(c) A preparation contextual model
of these

(Kochen-Specker, 1967)

1A =~ Man

1 1 /
= ot () iy () __‘) = g () g (0

1
=4 () 2 (A)

M, )

))ﬂln i (A) + ,l.rt ()
e
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Ml

1 1
w0 () iy (A)

1 1
-0 (A i (A)

(a) Five operational states
of a qubit

(b) A preparation noncontextual
model of these (Restricted
Statistical theory of bits)

(c) A preparation contextual model
of these
(Kochen-Specker, 1967)
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(b) (c) \
n : ra (A) F\:\{ : .
- (,m,_j_' (a) Five operational states
S/ _j of a qubit
: i A) -
6) | ?;:1
| \_,/j B (b) A preparation noncontextual
) N model of these (Restricted
Q ‘ fieA) 7 Statistical theory of bits)
) —
f ..f\f""
R — (c) A preparation contextual model
(,_..; of these
N ) (Kochen-Specker, 1967)
S 1 (A)
My ald)

1 1
- ._,lu.(-\) t am(A)

1
4 ()4 2 (A)

M, (N

1 1
e = 5 A by (A)
—

N

/l

or

e
o M, (A
(=) s
] = (M) 4 Al ()
\) y d 2

i
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Difference of context

r 4
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nple from guantum theory

YA | |
ACAN

L
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Generalized
noncontextuality

measurement
noncontextuality
and
preparation
noncontextuality
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measurement
Generalized i noncontextuality
noncontextuality and
preparation
noncontextuality

Claim: Preparation noncontextuaity is as natural (or
unnatural) as measurement noncontextuality

Q: Why is noncontextuality plausible at all?

A: The methodological equivalence principle: if a differe
In set-up is not distinguished in the observable phenomert

then it should not be distinguished in the ontological picture
either
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measurement
=
Generalized * noncontextuality
noncontextuality and
preparation
noncontextuality

Claim: Preparation noncontextuaity is as natural (or
unnatural) as measurement noncontextuality

Q: Why is noncontextuality plausible at all?

A: The methodological equivalence principle: if a difference
In set-up is not distinguished in the observable phenomena

then it should not be distinguished in the ontological i
either
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Preparation

noncontextuality

irsa: 12010049 Page 93/99



Emi(N) [N

Em,2(A)

Measurement
noncontextual model
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Generalized
noncontextuality

measurement
noncontextuality

and
preparation
noncontextuality
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measurement
Generalized e noncontextuality
noncontextuality and

preparation
noncontextuality

Claim: Preparation noncontextuaity is as natural (or
unnatural) as measurement noncontextuality
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