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Al afigmmemL is the pwb/em ije#mj an A1 Jyslem, Poknﬁ\a//y move /4/)%@//[5@141L
ancl capable than any indwiclual human or human civilisatin alfugeﬂ/ezf) 1o do
what we want. To this end i reems mbusﬁj usetul o undertund the shaucture
o knowledge and compwtations confarned within veural networks. Thiy wil not
solve Ah‘gwmen% on ifs own, buf it reems hard 7o /mag/'ne ﬁ’ood outipmen hat-do not

involve radigl progeas on Mis front (v some definitron of “undewtand” uhich
mignt appeg/}n a sentence Irke G.PT Safe undentands GP =% undovendy GP 7=/ - - )

The high level principles behind our app odch

. Knowledge s a Sin@u\ar{h‘j © we assume that 7he shudure of knowledge
and oompuhtﬁons encoded in arained neural network s vefeckelin 7he chucture
A the wwt’/lpond/nj dx‘r\fja/ay@_ If is unclear +o whatextent #his is hue.
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2 Shudure is wnshuded pver Tm"nmj L we assume that the shucture of
the final hained wfial/ﬁr W s afundion of the shuchires PwmemL in &Pecr\a/
infermediafe stale of %vu(ming uu%.w} (/U:f which we call cvfﬁ‘ca/weﬂs@g}
ancl Fansformations befween hese hucturen.

‘ * ES %
welgl/\f W W, - (/UL. W;.(}—; B VU* ( [2_\

S~ N
e > P TV @



@

3 Crﬂ-z\ca' WEICiWK qcvom Phare Tral/)rn'{\onf - wre assume That the ?mlc)oﬁ'anf
dnanger in shucture are ussocl ottecd w[ﬂL/phﬂfeﬁZMJ/%/Mf (0747%@ Bagwbm

POJ%HOF ﬁr eX amp’e) ancl tal these Pransiions can be delected cheqplf/ ohm'r\g Mmmgj
by developing and lroking for divergences in jemera/llred susceptibilitien.
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Ly Shuchural infevence is scoloble we astume that given o cvfical wwen“ghf Wf

fhat the relevant change in shucture fo w;. can be eﬂied'ivclj infevred from

analysis dfﬁ)e model| near w[*, W:Ll.(/t/e call a device which Peffwmf This (ﬂ”d other
shucuml inkvﬁﬂm) a S’pec‘J’rMcbffc Pmbe lov C‘h“{t)jfj with devicen loyob/{)j

band shucture of mafenals in solid state /ojﬂysfcs.
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This pwba%/j o/epem/wn what we call the Loca/f/y Hylpb%e/)if = if s po;s[/o)e fochoose the

crtical weights such that the freniifions w* — w’,, involve only & (velaﬁwz(y) simadl
number o direchions in uvfighhpa(e) or af leantthat stcture de ©mpDres in sudh o Wy




5. Shucture s Tnferprefnble. - we assume that the shuchuies %eveloj infewred | and their

hansformatons, sewe Mﬂ’ﬁ(/y an “S/‘gm" for reanoning about and (nterpresrng 7he
kmow'eclge &Wld wmp«ﬂ%&ﬁ@ﬂs envoded in the nefuork .- That 1S, weaslume

* Some shuctures can be put in comegponderce with hyman recognisable
wonceplr, /oa)m/m/\%/ efc ., by for example frmcRing phove HannFins
in Perj%/mml te in evaldatpns ancl auoc/‘ah‘ng 1his with result fiom
stactural inference .

* The signs and Hheir relations can be used o undentand circuits and
other /nfema/ shwcﬁfm. Note e m!aﬁon befween shuchure N
the above sense and “y etk shucture " in the sepre -architecture

is nonmvial.

This seems o ciepenflﬁ Some degme onthe Univenalihy Hypvtherls whivh aseifs that
independently Hained neworbs (onthe same datn ) will discover similar shuctares,

and moreover thal #hese shuckures are similar 4o the ones humans ee inhe data.
But $here is no hunclamental obstacle o uw[ny ML on 7’7)/) of e shuctural infevente.




