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More is different

BT DFFLHS : “Reliable and explainable machine learning”
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All models are wrong; some models are useful.

George Edward Pelham Box
(October 18, 1919 — March 28, 2013)



https://en.wikiquote.org/wiki/File:GeorgeEPBox.jpg
https://en.wikiquote.org/wiki/File:GeorgeEPBox.jpg
https://en.wikipedia.org/wiki/George_E._P._Box
https://en.wikiquote.org/wiki/October_18
https://en.wikiquote.org/wiki/1919
https://en.wikiquote.org/wiki/March_28
https://en.wikiquote.org/wiki/2013

Kl

B

A

| 3R HE 5

%

AR REAREREZREIASESI—DONDERLGESR
ST F
C

1.

2.

A / ‘ AL BDREIZIX, BEEDRERIEELA,

‘ \ AHBEHCDEEFTRITH-HIZ,

EATE AEBICEARAHDILICRZS,
@

RIEAFDOREED R IEDIERZERSN TS,
Ao hO o —fEfT TRIEICZAD T ?
BRIfENT: HWFE TOIOZA2—f#T+ [Bl)F | EEE




TR EEAE (REIZTHA)
HHFEERER




/,J] & 1L ﬂfF

FRKE

CCTCHIREICT HHEMREIL,
FEREOHRRODREIC, XRFDRTIZESFHLLERE,
ELVSDTIFAEL
T EMEENICHLEAE,
ELSKSEELR

(£ 1[8]JST workshop (2013/2/11) TI&)
BHEE0BaMIERND2D
1. REZRA (EEE)
2. A

ENENDEMZREMNICERTHIESE. 2D(XHIDRE,

A=K (RFoTORFEE)

IT)Kliﬂﬁ'éld:Ed)J::)l:L,’Cr%AJ’&L%T*O)#°.II
F2E - BEMETA—To5—=29 —FENLDIEE—

%1En R E > TH=ban =l fE]

Es'<9 ﬁ:ﬁiiaﬁ’]&ﬁ%#b@ 2ES

RiEIEMEREID L — T T

16




Vapnik: Einstein said “when the solution is simple, God is answering”.
That is, if a law is simple we can find it. He also said “when the
number of factors coming into play is too large, scientific methods
in most cases fail.” In machine learning we deal with a large number
of factors. So the question is what is the real world? Is it simple
or complex? Machine learning shows that there are examples of
complex worlds. We should approach complex world from a
completely different position than simple worlds. For example,
in a complex world one should give up explain-ability (the main
goal in classical science) to gain a better predict-ability.

http://www.learningtheory.org/learning-has-just-started-an-interview-with-prof-vladimir-vapnik/
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Broken symmetry and the nature of the hierarchical structure of science
Science 177,393 (1972) P. W. Anderson
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“Reliable and explainable machine learning methods for accelerated material discovery”
B. Kailkhura, B. Gallagher, S. Kim, A. Hiszpanski and T. Y-J. Han, arXiv:1901.02717v2
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