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Let’s forget everything again. We have a reference device characterized by
some bistochastic P(E;|o;). We suppose that & = ol + 8J is a Born matrix,
satisfying POP = P, where J is the matrix of all 1’'s. As we’ve learned this
implies that for P(E|p) € col(P),

3" PUEIo) P(E; 1) = - [P(Elo) - 6]. (1)

If we want >, ®;; P(E;) = 1, we must have 8 = (1 — «) (). We observe that
P® = (P®)T and P® = oP + J, which projects on S = col(P). For any
observable z € col(P), we assume a lower bound on the variance which is linear
in P(E|p) and quadratic in {x;}. We thus have some three-index tensor A;j

such that

Vo € 8: Y aiP(Eilp) > Y Aijrziz;P(Exlp), (2)

ijk

or

Ve e S: Z:EZ lz (6ij6ik - Az‘jk)P(Ek|P)
ij k

Let Blplij = > (5ij5ik — Aijk)P(Ek|p). We want A;ji, to be symmetric in the

first two indices so that B[p] is symmetric. Since B[p] > 0 on col(P), and PP
projects onto that subspace, we have

Clp] = xP®B[p]P® =0 (4)

iff P(E|p) is a valid state. Just as we assumed a particular simple form for @,
we assume a particular simple form for A;;x, namely

Aiji = 77(%‘ — i — Oj ) (5)
Let us work out the matrix elements of C[p]. First,
> (5ij5ik - 77[%’ — dik — Ojk DP(Ek\P) = 045 P(Ei|p) — néij + nP(Eilp) + nP(Ej|p),
k
(6)
aP(Eilo;) + B

SikP(Ej|p) — ndjk +nP(Ej|p) + nP(Ex|p) | |aP(Ek|or) + B

}



aP(Ei|o;) + B| |aP(Ejlo) P(Ej|p) — naP(Ej|o)

{3

+naP(E;lp) +na Y P(Eilox)P(Ex|p)
k

+nP(Eilp) + (na + B +nnB)P(Ej|p) — 677] }
(7)
= X{CYQZP(Ej|0i)P(Ej|Uz)P(Ej|P) —a’n)  P(Eio;)P(Ejlo)  (8)

J

+ BP(Ej|p) — np 4+ nnBP(E;|p) +np

aP(Eilo;) + 8| |aP(Ejlo)) P(Ej|p) — naP(Ejlor)

{3

+anP(Eilp) + a(na + 8+ nnB) Y P(Eilo;)P(E;|p) — afn
j

+aB ) P(El|o;)P(E;|p) —nap + SqmP(Eilp) + B(na + B+ nnf) — /327771},

and since Y2, P(E;|o;)P(Ejlp) = L [P(Ei| p) — 5}, this simplifies to

Pl = { QZP (Ejloi)P(Ej|o0) P(Ej|p) — anP(Ei|oy) + anB + anP(E|p)

9)
+ (ma+ B+ nnB)P(E;i|p) — B(na + B+ nnB) — afn

+ BP(E|p) — 8% — naB + BynP(E|p) + B(na + B + nnp) — ﬁ2nn},

= X{a2 ZP(EJ|0i)P(Ej|Ul)P(Ej|P) —anP(E;|o) (10)
+ (ma + B+ nnB)P(Ei|p) + (na+ B + nnB)P(E|p)
—ﬁ(na+ﬂ+nnﬁ)}-

Let kK =na+ B +nnf =P +n, since = %(1 — ). We obtain at last

plij = X{ QZP Ey|oi)P(Ek|o;)P(Ekl|p) — anP(Ei|o;) (11)
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+ &P(E;|p) + P(Ej|p) — 5/€}.

In the case of quantum theory according to a 3-design, a = (d+ 1), 8 = —%,
=_1 (4 =1 d+2 — dy (d+1) _
n=abs (4 x =3 (4) (7). Then w == () () = —an, and so

( ) (Zif) { (d+ 1)2zk:P(Ek|0i)P(Ek|Uj)P(Ek|p) - (Z) (di;) P(E;|oy)
d

a
) () o= (3) (52 rem - (3) (52) |

(1

lj

S

3

I\JH/—’

)

or

C[phj:;{(w (@+2) () X PEe) P(Elo) PELS) (1)

~ P(Eilov) ~ P(Eilp) — P(Eylp) - Z}

which is precisely the matrix L[p];; = tr (E; [3(0jp+ poj)]) which we've de-
rived elsewhere, and in particular Cloy];; = R[tr(E;050k)], so that Clp] =
>k Clok]®r P(Ei|p).



