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Introduction
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In Affine differential geometry
:an immersion

:transv. v.f.

induced affine f.f.

Rem.
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In Information Geometry

＝

但し
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Stati. str.

← Codazzi eq.

Affine G. Information G.

Hessian G.

Dually flat

Sympl. G.



6

Stati. str.

← Codazzi eq.

Affine G. Information G.

Hessian G.

Dually flat

Sympl. G.

offering 

(i)  special Kähler str.

(ii) Fisher ←→
 

Fubini-Study

(iii) grad. flow ←→
 

Hamiltonian 
flow

History：
Friedrich（1991）, Nakamura（1993）, Hitchin（1997）,
Barndorff-Nielsen & Jupp（1997）, Shishido（2005）, Zhang … etc.



stat. str. ＋ sympl. str. ＋ flatness

（i）
 

special Kähler manifold



8

:statistical manifold
J：alm. cpx.str. s.t.  

・
・

⇒ then 

Lemma.

：symplectic manifold

J：alm. cpx. str. compatible withω

⇒ (i)
(ii)                                ⇔

 
(S, g,∇) is statistical manifold

∇：symplectic connection (i.e., torsionfree and preserve ω)
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(i) （i.e. ∇* is a symplectic connection）

Lemma.

: stati. & sympl. 

(ii) 

then

（

 
special symplectic manifold）

Levi-Civita
⇒

Integrable

c.f. [Furuhata]
holomorphic statistical
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Definition.

cf.
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Fact. （Cortés）

Fact. （Alekseevsky-Cortés-Devchand）

(i)

affine coord.

(ii) inverse is also true.



12

Fact. (Hitchin)

s.t. transv. to π1 and π2
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⇒
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outline of proof

◎ ∇ and ω

で

∇：flat
< , >V：symplectic

∇：flat
ω：symplectic

∇ω＝0
on  M

identify

◎
 

g

x

ξ

V

V*
M

（正定値とは限らない）
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∈

⇒

on M

∈

on V×V

・

・
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◎
 

I

⇒

∇：flat ⇒

Hamiltonian v.f.

⇔

⇔

⇒
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◎
 

Integrability of  I

⇒

：
 

type （1,0）

⇒

⇒
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Ex. （Hitchin）

⇒

⇒

⇒
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