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The Arena:

® Suppose N moderately large: 1/N <1, 0K 1/\/N

—

® Given : N copies of p(f) = 3(1 +0-3), § € ©
-- what is @ 7 ( measurement + dataprocessing )

@ separate / adaptive / LOCC / separable / collective ?

# of components / measurements ?  projective / POVM ? ..

@ prior ‘knowledge’ ?  (pure/mixed, 2D/3D: § € © )

@ prior distribution 2?2  figure of merit 7




The Tools:

@ Cramer-Rao ->

@ Holevo ( Q CR )

@ van Trees ( B CR )

2 (Q) LLN, (Q) CLT

Q LAN

(% TGYlor (propagation of errors; d-method) (nO'l' il’l 'H’\iS '|'Cl|k)
Analysis
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Main theorem (Gill, 2005) :

Asympt. quadratic Bayes' risk for est'm of ¥(0) with weight

matrix G(#)and prior 7(0) is no smaller than the prior mean
pointwise Holevo bound with weight matrix G = 'Gvy’' , i.e.:

liminf NRWY) (1) > E.Cq

N — o0

= E.Eg (@ —(8))  GO) (3 — ¢(6))

inf trace G(0)V

s.a.)z, ZrealV :

trace 55-p(0)X; = &i;, (Holevo bound)
trace p(6)X; X; %)




(this part live on real blackboard)

Sketch of proof: ..

(a math talk without a proof is like a movie without a love scene)




(this part live on real blackboard)

Examples:

completely unknown mixed qubit fidelity loss
3D and 2D cases

(2D case insoluble without these methods)

completely unknown pure qudit

ANY covariant exhaustive povm + wise data processing
is asymptotically optimal, eg,

uniform random independent
von Neumann measurements + MLE or Bayes




CONCLUSIONS:

wise combination of complementary ideas
from Bayesian and pointwise approaches
IS needed to gain theoretical insight
and solve practical problems

My point of view:
I am a rabid pragmaftist
ie fanatically opposed BOTH fo rabid Bayesians
AND to rabid frequentists

An often profitable approach is to study the frequentist properties
of Bayesian methods, in order to tune priors and loss functions
to attain sensible frequentist properties




