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Schur duality
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When d iIs fixed and only n increases,
logd, , = O(logn)
What happens when d and n increase?



Case withn=0(d*")
When Nn=0(d*")
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It Is clear that O(d?)<logd, <O(d”logd)



Case withn=0(d*")
Theorem

When n=0(d?*"),

O(d?) whent<0
O(d*logd) whent>0
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Case with n=cd?.
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Case with n=0(d?)
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Case with n=0(d*"),t>Q

We chose A4, =c"j™"
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Estimation of Relative entropy

Estimation of D(p|o) with known &

with unknown " D(p|o) = Trp(log p - log o)
This problem is formulated as parameter
estimation with nuisance parameter in full
model.

Cramer-Rao bound with nuisance
parameter Is

V(p|o)=Trp(log p—logo — D(p|o))*

This bound is attainable when model is fixed
and the number n of copies increases.




Estimation of Relative entropy
Theorem

V(p|o)
n

MSE =

+0o(— )

Cramer-Rao bound with nuisance
parameter Is

V(p|o):=Trp(log p—logo - D(p|o))*

This bound is attainable when model is fixed
and the number n of copies increases.




Schur duallty
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. Schur duality
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When Cramer-Rao bound can be achieved?
When n=0(d*").
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Sample complexity

Assume that the minimum eigenvalue of o,

is lower bounded by e™

We have ¢, = |imi2maxv (plloy) <o
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Use of full tomography

Assume that the minimum eigenvalue of o,
is lower bounded by e™

| D(ploy) - D(ple,) [o- A, to

To achieve |D(p]oy)—D(p|o,)I<é’
when we employ full tomography
we need O(d*/&") copies.

Proof:

|p—p|, <& requires 0O(d?/¢) copies.

p—p||,td <&’ requires O(d*/&") copies.



Conclusion

We have derived asymptotic behavior of
the dimensions in Schur duality

Using this, we have discussed estimation
of relative entropy.

We also derived sample complexity for
upper bound for this problem.

Our method improves conventional full
tomography.
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