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| < Solomonoft (1926-2009)

< algorithmic probability;
algorithmic information
theory

< artificial intelligence based
on machine learning




Epicurus (B.C.3417-)
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“If more than one theory is consistent with the

data, keep them all.”

William of Ockham (1288-1348)
“Keep the simplest theory consistent with the

observations.”

ODODFTFHEDIHAGHYE

46



@%N%ﬁ@f

TE# (Solomonoff 1964)
Pl M 2L THERT %,

M(o)=» 2717

p:o=xU(p)

ZZTCUIZHEE=Y> Y TH S,

47



E =
BEIEC M . 2<“ — R™ 23, M(e) <1,

M(o) > M(c0)+ M(o1)

2lii7e I, M ZHIEL & RS,
FHIEE M 3DUT 20w 7e 1, w5 (optimal) TH B EE D

FEEDFHE N ITHL T, HE2EHC BHFHEL, IRXTDo
T, C-M(o)> N(o).

48




............

TEETLE, MIImED ce. FHIE LR S,




O DD DD YD D G DAY D D D D T T T T D D D D YO O T D YO O A SO D D T VO V0 VD 1O VD WD D VD D 1O W O A 4D 4D 4D YD W VO Vs 1D 1D D I D 1D 7O O TO Y0 YO D D D

M zHEET 5 L,

d(o) = 2|0|M(0)

TEEIND JdIENF U HF— . dZ~NLFrr—I LT
5 &,

M(o) = 27191d(o)

K _a

TEZRINS M IFHHIE,




I (Levy 1973)

SHIRE &

pz 2% LOFHRTTREHIE, M Z2EEORED ce.

5. 59 .00 D3 p-Martin-Lof 7 v ¥ L THB I L E, D
BEB c DFIELTIRTD N T M(x1.) < - p(T1.0) &7

52 & EME.




HbHxe2¥

oYY YYYYYSYYYYYeSS DD SO YYD SO Y YYD OO YT Y Y s Y OO OO OOTCRTOT OO

IR LT TFDEHIcBL

M(oalocn) = 370

52



—_—

FE ]

Al

-1
SSn
=)

O 70 O D D YD YD G YO FD FD A5 D D 5 D TE T D T D D YO T T D 0 D D RO D YD R V0 YO D D D D D T YD 1O G T Y0 4D 4D 4D YD S T VR 1 10 1D 1D VD TS O YO YO Y0 Y0 4D 4D YD

(Solomonoff 1978; Hutter)
AR 2R IR p (2R L T,

53



Hellinger FEHEZ DL T CTEFR T 5.

o

= 3 (Vaoilo) ~ v/iuloilo))

i€{0,1}

he <2-2 % /M(cilo)u(oilo)

i€{0,1}

N, = Y /M(ilo)uloilo)

i€{0,1}

-_——— e — -




O E— — ——— e — - —

- —

- - — e — ————

_ CTCTRHE A 2F —

ZIT, M iImx
TRWw, 7% é;,

RT #ZDL P CESE

=L

55



——— — ————— S— — - — — ——— - — — - R —

o]
Z u(oi)d(oi) Z /M (i) (o) - exp (Zh@)

i€{0,1} i€{0,1}

— Z v M (ai|o)u(cilo) - exp (hy)

i€{0,1}

£-o7T, diF up-tBE-NVF 75—,

——— g ———— ————py gy




W"*ﬁ

DFD, pIZBEL TIEA LRESEIZ,

limsupd(zxy.,) < 0.

k0,
thm < 00.
i=1

X o,

M(z1:p|T<n) — (T1:0|T<n) = 0.

57



i (Hutter and Muchnik 2007)

DO ARITEPBLHIE f EHAmEDOTHI M ELXUVDH 5 u-
- Martin-Lof 7 v 7 A 725120 L <, |

u LT

M(zn|T<n) — (Tn|T<n) 7 1.

HIE 2 F

NAHZENTE S,




......................................................................................

Vovk (1987) 2355 W G R 2 78 9

L1 and Vitanyi (2nd ed. 1997), Vitany1 and Li
<2000) Zin ) D& HEEHDE S

Hutter (2003) 23% O D #4543 5 .

Hutter and Muchnik (2004) 233ECR %2 71857,




For quite some time | felt that the dependence of
ALP (Algorithmic Probability) on the reference
machine was a serious flaw in the concept, and |
tried to find some “objective” universal device, free
from the arbitrariness of choosing a particular
universal machine. When | though | finally found a
device of this sort, | realized that | really didn't
want it - that | had no use for it at all!

Solomonoff (2009)




=

T ——

— e — g g—

P~ ———

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

LTV B <=>DLTWr7a
T VA NTI\W<=>T V& I
ENK 60T LI ?
ENC SWETWED?




o EE— — ——— o — - e — . - —— - - —_ — - e — e — o — —— o —— —

N oL, o Tz T 7075 LDH

LD (D 1D) 2FET,

TE 22
y D llEENSERER

[(z;y) = K(z) — K(z[y”)

TEHET 5.

“E /N D

S

- lli— -——— - - sy W — -

62



}%

L — - e — e q— — — — — e — e — — — — | —— —

a‘%ﬁg@ﬁ&z& El’] Iﬁ’f’f

..............................

TRpcE|

R R\, BUNASE D S 2D,

-_——— e — -




-—— — — - — _— -— - - — — S— — —— —— e — —— e —— g _—— -

%ﬁgad)?T?TKE

)

| ﬁi"‘&%ﬁ Frv>T, BURNDIRR D 32D,

H

K(z,y) = K(z) + K(ylz") = K(z) + K(y[{z, K(z))).

A
CERAEBROT, BITAD 7O,

I(z:y) = K(y)—K(yle*) = K(z)+K(y)~K(z,y) = I(y : z).

— —_— - — P — gy g -




1

< IZHHZD Tz~ .

PRtz R T DIz, LNOMEEZ M9, prefix-free v

——— g— -— r— —— — - — - — — e —— — e g—. - T — e — _—

- ————

v M XL,

95 L,

———— i ——— . —— g —y -

:
:
(




(v} % U OERBOFEARAKA LT EL, 0,7 %

; U(vs)

2 Tec

= (04,Ts) €9 5. it
W, ={s : 05 =0}

CHEEDONn & o IR,

S & Wgc:i‘j‘tf <|Vs| o n77-8>

uest £ L CKCE&G%Z1ES. 7272 L ZD request DE

S &

1l ZBAZRWEDICT S, 20 KCEGLLIEL N

: prefix-free <> % M, , EWHE Y .




. RD LK) % prefix-free > VvV 2EZ S, HBH 17ITDO0VT
Uv)=(o,1) £E%R5EEIT, Viv)=0c T 5, TDLE,

X -7,




— _— - - A — - - — - - — — — — — — ——n — - —— ————— — —

X o> T

Z o—|vs|=|o"|+c _ 9K(o)— CZQ 0, 7)) <

seW,

&Y, Mgi)—co FBERT 2T XTD request 2382 LI

STV 5

- RD &) % prefix-free v > v M ZEFEL L 9. fHEE p 1K
LG U(p)=0 t5n% o 2EL, 208K M, _., BT 3.
 MEED o THIUE, M My (g, ZEMT S, £ED
CTICKNL, (o,n)" =v, £%2% s € W, BFIEL, (K(o,7) —
- K(o)+c, 1) D3 request L5026,

K(tlo™) < Ky (7|lo™) < K(o,7) — K(0) + O(1).

-_——— v —_ - e ——g ——— — — - . - - -

68



ﬁ{\'“l""- L — O — .

| — —— .. —

r:y) Z x &y DHAEEE WS,

69




7E &
T,y

)

E%ﬁf ,ﬂﬁﬂﬁ %ﬁ

(Vitanyi 2006)
O 1R e e 2

C(yx) — min{C(x),C(y)}
max{C(z), C(y)}

NCD(x,y) =

K9 5.




QY
=
il
St
S<Id
il
< I

e L L

e

- &




FVINLEN) —HEEZEZAD7 0

I, AN ZRREN T BE5261T0n 5

7 D
DYAABY
SMOIEEE LT s Z L 2N

7l L
& 728

oD EZ 6 d, IR

T, —HIEAEZA

SRS
F9 5.

|—a
L&




QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ

o

- Downey & Hirshfeldt

<= “Algorithmic Randomness
and Complexity”

L)

= 20104 Hfilk

= 800 R— DL E |

Dywet . Ht

Algorithmic
Randomness
and Complexity

——




————— -

oYY YSeYYeYYYYYYYYYeYYY S DD TRV T YYD TRV TR SO

Computabiiity and
Randomness

< Nies

e e a e o e o —— . —

<= “Computability and
Randomness™

T a @ G es T ees e

bh)

= 20094 H ki

W Ve ey

—— - W .-

74



WOV DVDDROVDOQVDODBD DD VOV DDVDDORDDRDRDVDVDDDDDBRDVQOQOOQORDDRDDRORDDDDD DI D DD DD DD DD DD D

L1 & Vitanyi. “An Introduction to Kolmogorov
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Shater & Vovk. “Probability and Finance; It’s
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