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Ps&N,b¥% N,p°P°D¥Dp NEDUNTDUD2NPdU NeD NeN,DupvsN< B, B-D°NtDub¥s
P¥DY:D, BYNfDIDYaN«

Description

P8SN,D¥ N,D°P°D¥:Du NEPUNIDuD2NbBu
NeD NeN,Dub¥N<« B, B-D°Nibub¥s D¥DYD |
PYN FDIDY2N«

D B-Nb°D¥D2NDu D°D»D3PYNED,N,PYiN<« NeD34N+N,D°D2D»NNZN, NeD¥,D+D¥:D?
Pop¥DvsD ¢ NENZN,DuUNEDY:NDU DD ¥DYAD ¢ D»>Pub°NeN<, NfDY:DuNZN%D Du
P¥Pb+NE€P°D+D°N,ND2D°N,NE B, N,D%NEPYD NEDYD2D°N,NE N,Dub°N-N, DY:2D°
NiDub»b¥D2DuNtDuNDep¥:DYs Neb-NcboDp. BN,D, NeNEDUDNsN,D2D° B NeNeD»Dub NfNZK,
NeBuNED, D, NeD»D¥:D2, B¢, NEDUD NeD°P°D-N«b2D°NZNyB2D¥D -DY4D¥4D1DY2D¥NN,NE

D2D¥,D DD DePY:D¥D2DubY:D N DYNIDUNEDUD DY:DY4DD% NiD°NeN,D, D,

N,D¥:N€DY:D NENFNZN, NeD¥:D DUNERTD N, DID»NEDY:NGBU N,NED°DDYDUDY2N,N¢
N,Dub°NeN.D°. DYDUNEDUD P¥P2NB DD °D-D PY:P¥s DY:D° B Dub%NEDD, Ne
D2N<D2D¥4D " D¥DYs DYN-DY:D¥:D2D°DYaN« BY2D° NED°NNIN‘N,DY:NN D°D»D3p3:NED N,PY4D°N B,
D NeboN fNeN+N,D2DuDY2DY2N<N NeDuN,NeN .

DzND¥:D¥D2DY2D°Ne DY4D NeNeD Ne N,D°D°D N NeD NeN,Dubvs NeD3:N+N.D¥D N, D2
D2D¥%NeD ¢ NED NeN,D D, D°D¥:DY:N,DUD°NeN,D° D, NebYiN<NeD»D¥:D2N<N PN, D¥.D¥%:N"Dub¥:b Dt
DY.puPTD Nf NeD»D¥D2D°PYiD .. DD, NeN,Dub¥:N< NfND°N,NeNe D2N<N+D2D»N+N,NE
N"D°D+D»D¥D¥:N< B2 D+D¥D»NEND N DY4D°NeN+D D2D°N N,Dub°N«ND¥:D2N«N B D°DY:2bY2N<N .
DYD¥ND»Pp BD¥D+NfNDubY:D, Ne D¢ NED, D»D¥:DIDUDY2D Ne D¥NeN f N%eDpNeN,D2D»NNZN,
NED°D -DY:D¥:D¥:D+NED°D -DY:NDU DYD ¢ DUNED°NTD, D, : BYN,DD»D DD°NZN,NeNe DYD°
D2D¥%D ¢ NED¥NeN¢, B¢ DUNEDUD2DYD NeN, N,Dub°NN,N¢, D¥:D+D¥D+N%D°NZN,

D' D¥%:b°N FBYsDub¥2N, K.

Pub°PoN,D NiDuN-D°D¥:Du D¢ NED DYDUPY:DUDYD, D D2DeD»NZN1D°PuN,
NED°D-DY:D¥D¥:D+NED°D-D By BY:D°D¢ NED°D2D»Dub¥2D Bt. DYNEDUD D¢ NED NeN,D Ne
D Neb¢ D¥D»NED-NFNZN, Neb,NeN,DubvsN< B'D»Ne D¥D¢N.D DY:D D-D°NTD D,
D¥D+ND»NfDID D2D°PY2D Ne D¢ D¥D»NED -D¥D2D°N, Dub»Dubt NtDuN€pub- N+D°N.-
P+b¥%N,D¥:D2. D Dub’ D°P°NTD. D, B-D°D DubiNeN,D2NfNZN, Neb,NeN,DubvsN< B D»Ne
N,D¥:N€DY:D NEDYD2D°DY:D Ne NeNeD°D D-D¥D2. D P°D-NED°P+D¥%N,N1D Dop,
D2N+N,N€D°D D2D°NZN, BY:D¥:D Dub»D, D2 D¢ DY NeD°D¥:D2D DD, D D»Ne

D¢ b¥D2NNBubY:D Ne B, N,D¥D3D¥:D2. DYDUD D°D3D¥D3D NiDuNDob b

D¢ D»D°N,N,D¥NEDYAN« NeD3:D-D D°NZN, D°D°NeN,D¥:Dv.D D-D NEDYD2D°DY2DYN D
DoN fNENN< Ne B¢ D¥DY:D¥N%NENZ 10 D»NfNiND N DD°D-D DYDY DYDY2D»D°D1PYs.
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De¢HuN PYD¥D»D¥:D3D Ne DY2D°N DD D, N, D,NeD ¢ D¥:D»NED-D¥D2D°DY:D D D2
Pv:bub D NtD DbYby, D¢ NED°D2DYD2DUD Duby¥:b b, D°P°D°D DubvsD NiDuNeb°p N

NED°D+P¥%N,D°N B, N,D2D3NENIDUND°D N D¥N,NED°NeD»N«N .

P7D¢D NebD°D¥:D Py LLM (Large Language Model): NtDubYs
b¥:DY:D. NED°D-D»D N1D°NZN,NeNe DIIN,
Pep»D°NeNeD N1DuNeb°D N NeB NeN,Dubvs

LLM N1D,N,p°DuN,NeNe poD°Pe Large Language Model — D¥:D°N+N"N,D°D+D¥2D°Ne

D»D P1D3p2D NeN.D NiDuNeD°D°Ne BY,D¥D Dub»NE. DYD¥:DY:NN,D, Dy
P¥D+D¥:D-DYD°NiD°DuN, DY:D° NED°D-DY4DUNE DY:DuN D°P¥2D D-DYiD°,

D D-DYDUNENDUDYAND! N1D NeD»Dub¥2D¥:D¥:N«N,NENZ N D°NE€D°D°N,DUNED, NN, D°.
D¥D°NED°DON DUNED NeN,D DD, D¢ NEPUD NeN,D°D2D»N+NZN, NeD¥,D+D¥,D1
DY:p°NeN,NE€D°D, D2D°DubYiND U NeD»Dubvsbub¥:N,N« DY:DubNEDYDY2DY:2DY4Dt NeDuN,D,,
D-D°D'D°NZN%D B N,NfD¥:D°NTD D¥b¥:D NEDY.D2D°DY:D P D¢ NED,
D¥D+NED°D+D¥:N, DD N,DuboNeN,D°.

DeNED°D D NTD, D¥bYDY:NDd U D°D»D3D¥NED N DYuN¢BD DYDUNZN, BY4D D»D»D D¥DYaN<

D¢ D°NeED°PYDUN,NEDYD2 B, PY:D+NfND°NZN,NeNe DYD° DYD3NED°DY2D NiDuby2py2N<«N
NeD2Dub Dub¥:D,NeN . D¢D°DoD By DYDY DID»D, D¥D+NED°D+D°N,ND2D°NZN, Ne

NfD-b°b bYiD, B¥D ¢ DUNED N 1D NDY4D: : D°D°N,DuD*D¥%NED B-D°NTD, Dbt N,Dub°N«N,D¥:D?,
D2N<N+D2D»PubY2D, Dby, DU D, bY2b N, D°PY2D°D»D D -D¥DYs DY2D°NeN,NEDYDUDYD No.
Dib¢ b¥%Neb¥D+DY:D¥NeND. NeN,D°PY2D D°NEN,DY2N<N Neb NeN,Dubva

P»D YD N.D NeD¥:D2D°DYeN« NeD¢ DUNTD, N, D, N1DuN+D°P¥.D! B’ D¥DYsDUDY2DY4DYLs,

D'D¥D»NEND, D Neb,NeN,DubvsN< D¥N D2D°N,ND2D°NZN, BYiD, D»D»D D°NED N¢

D¢ D°NED°DYDUN,NEDYD2 D, DYD+NFNED°NZN,NeNe D12D° DoD¥:D»D¥aNeND°D»NEDY2NN
N,Dub°oN«N,D¥:D2N<N DeD¥NED ¢ NfNeD°N . GPT-3 D2DY4DuN%.D°DuN, 175

BY:D D»D»D D°NED B¥:D2 N D°NED PN, DUNED NN, D°, N+N,D¥ enables
P¥b+NEP°D+D°N,ND2D°N,NE N°D NEDYDD, P! BY:D°P+D¥NE€ D-D°D'D°Nt P+Dub-

D D¥D ¢ D¥D»DY2D, N, Dub»NEDY:DY:D! PeD°P»D D+NEDPYAD2DD . LLM
b¥.D+bD°NENFDID,D2D°NZN, NfDvibub¥:D Bu b° b B¥:N,Pub3NED°NTD D,

NeD2Dub Dubv:b, Dt DYPUPTD Nf B¥N,D»D NiD°NZN%D DY4D,NeNe D¥:DY2D»D°DiDYs
P°P°D-b PY:Da.

D'Dub¥%:N,NED°D»NEDY:D YD DYN,D»D N1D Bu Neb%N«N,D¥:D N, D2 B3D, D+D°D¥N-N,D..
DiN,D°D¥%:D B°NEN,DY:NDBU D°D»D3DYNED NDYiN« B¢ NEPUD D¢ D¥D»D°D3D°NZN,

D¢ b¥D2N P¥NEPYDYD! N,NEPUDY-D NE€D¥:D2D°D, D' D»Ne B D¥%D'D 2D D' NfD°D»NEDY:DY4DL
N,NfD¥%:poNtTD D,. D'BD¥D»NEND Dy DYiD¥:D Dub»D, D¢ D¥D NeN,NEDD, D2D°NZN,NeNe
NiDUNEPUD- B¢ NED¥DYD ¢ N,N¢ — N,Dub°NeN,D¥%:D2NDu NfD°D°D-D°DY¥:D Ne.
D'Bub»b N1b, b¥2D° B¥:D+DuN«D ¢ DuN+D,D2D°DuN, DD °NiDuN«ND2DubY2DY2ND! NEND2DY4D°
D2 D¢ D¥NeN,D, DIDUDY:D D, D°D¥:DY:N,DUD°NeN,D° B, D3DuDY:PUNED°NTD D ..

Pp™D- Nibub3p¥ N, D¥%NE€DYD NEN FDUN,NeNe LLM:
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bub’b b¥:b NtN¢, D¥2D°D+bD¥NE D, N
P°NED°DON,DUNED NN, D DD, DYiD¥:D Dub»D,

DaNED°DDYDUDY:N,N< D¢ NEPUD NeN,D°D2D»NeNZN, D¥:N+D¥2D¥:D2DYNDYLD |
Pub’D bYD N1D°PYiD, B¢ DUNEDUNED D+D¥N, DD, N.Dub°N«N.D° B2 Neb-N<D°D¥:D2N<«N
D°D»D3p¥NED N,DY4D°N . DD»D3D¥%NED N,DYs D Dub»b, N, B NeN D¥:D D12ND! N,DuboNeN, B¥:2D°
DoNfN+D°D, — DYDuD-D°D2D Neb DYiNDU NeD»D¥:D2D°, DDYDY4D ¢ D¥DY2DUDYaN,N¢ NeD»D¥4D2
D D»D, Neb B¥:D2D¥:D»N¢. DZD'D DY N,NED°D3PYDUPY:N, DY4D¥DTPUN, BN, D2DuNTD°N,NE

D¢ DYD»DYVDYDYuNF NeD»D¥:D2Nf, DYVDYANEN, DUDYDU D D»D, D-DY¥:D°DONf

D¢ NEPUD D DY:D°DY:D Ne. D7D DUNED°NTD N NeDub3p¥:Dub¥:N,D°NtD D, B-D¥D2N'N,NeNe
N,D¥%DDupv:b B-b°NtD Bub?.

D+D°D+b¥%NE D°D»D3D¥NED N,bYiD° BN D2D°N,ND2D°DuN, B2NDp D" D%NeN,NfD¢ DY:NDu

Pub D bY:D N1N¢, DP¥:N DYNENDBU DYDUN D°DYD D-DYs Neb ¢ D¥NeD YD +DY2D°

NED°NeD¢ D¥:D-D¥:D°D2D°N,NE D, Neb¥D-D"D°D2D°N,NE. D D°D-DY4DUNE D¢ DUNEDUNTDYLNe
NeD¥NeN,D°D2D»NeNZN%.D N . D3D°DID D¥:DYaNf N,D¥DePub¥Nf D¢ NED NeD2D°D D2D°DuN,NeNe
NfD¥:D DD °D»NEDY:NG? NiD, NeD»D¥:D2D¥D! PoD¥D . DoeDuN P°DY:D D-DY4
NED°D+D¥N,D°PuN, Ne NTtD N, N€D¥:D2NDY:D . B¢ NEDUDNeN,D°D2D»DubYeD NeDYiD , B° D¥2Dp Ne
D NeN B¥:D DY:NDY4 NDUD°NeN,D¥:DYs. DD N+BRuNN,D2D%: B¢ DUNEDUNEDY:Ne
NeDoD°P-ND2D°PuN,NeNe DYD° D°DY:D°D»PyD - NEDID PP N NeD»D¥:D2 b, N.DuN

DY:D NiDuN«-p°D¥:D! D°D°D-D DY:D ¥ D¥DYsD»D°DiDYs,

PYDP¥:D°D°D-D°N,Pub»D, D2NNN,N D¢ D°NZN, Neb¥4D+D¥4D1

D°D¥D»D_ NiDuNeN,D2DuDY:DY:ND U B-DY:D°NDUDY:D Ne D2D-D°D DY4D¥NeD2N+D-Dub?
DY,pUDTD Nf NeD¥NeN,D°D2D»NeNZN%.D DY4D , DY-DuDINEDYDY2DYD YDt NeN,NEN FDON,N f NEN-.
PN.D, B¢ D°NED*PYDUN,NEN B-D°D"D°NZN,, D°D°P° Neb NN .Dubv2D° D¢ DUNEDUD2DYD D, N, D2N
D¥D DY:NBdU B D°DY:DY:NDu B2 D2NN B¥:D N¢. B’ NED°PY4D°D°N B¢ YD D3D¥iN,DY4D2PoD

D¢ b¥:D°D°D-D°N,Dub»D, D°DYNENEDUDON,D NENFNZN,NeNe B D»Ne NeD¥2D°NED°N%oDUDY2D Ne
D¢ b¥D3NEPUN"DYDY4NN, Db, DiD¥D2NEDUDYDUDYDY2NDU LLM D2D°D»NZN+D°NZN,

D DuN+N+N.D°D, D D»D, NeD¥%N,DYD, DYD D»D»D D°NED D¥D2? D¢ D°NEDPYDUN NEDYD2,
NED°D-DY:DuN%N‘DY2DY:NN B¢ DYs BYD+D D»D NZ NfNEDY:D2DY:DUDL. DSD,NeD»D¥4

D¢ D°NED°PYDUN,NEDYD2 NeD¥D V4N, DY2D¥4NeD N,NeNe Ne 2NN 1D NeD»D NDub»NEDY:NBYAD,
D-D°D¢ NED¥ND°PYD, B, NeN,N,Dub°N.D D2DY2D¥:NN,NENZ NED°D+D¥iN,N< BY4DY2D»D°DiDYs
D°D°D-D DYDY,

p3p°p° N,NePub¥:D NENFNZN, LLM: D'D°N,D°NeDuN, Nk,

P NEDYDPYD YD -D NEDYD2D°DY2D Py

NeD»Pub NfNZN%Dub3p¥: Neb»b¥:D2D° B, B2bub»b Nib 14N«
P¥D+NEP°D+D¥:N, DD,

DYDP¥:D D3D¥%N,D¥D2D°D° P+D¥D»NEND,N D»D D¥%:D3D2D NeN,D, NiDuN«D°D N

DY,p¥sD Dub»Dub? NeN,D°NEN,NfDuN, NeD¥: D°D3NEDUDD°NTD D, B'D°ND°NDuN,D¥:D2 —
D3D P3p°DY%:N,Neb°D N DD¥:D»D»Dub°NtD D N,Dub°NeN,D¥:D2. Doeb°NeN+D H2N<
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b YN, PENEDYD°NTD, D, D2D°D»NZN1D°NZN, D°DY:D DD, B-D°PY:DuN,pD , D2Pub+-
NeN,N€DDY2D N1N¢, B NeNeD»Dub D¥:D2D°N,Dub»NEND°D By b D -D D°PY2D Ne. DoeD°NeN"N,D°D
PY:D°N.DUNED D°D»D¥:D2 B D»Ne DY2D°NeN,NEDYDDD, DYNTDUDY2D, D2D°PuN,NeNe
N,DUNED°D+D°DIN,D°DYiD . B D°D-DY:D¥D¥D+NED°D-D Dy DYD°N DUNED D°D»D¥D? enables
PY:D¥sD DUb»D, D¢ D¥:D-DY:D°D2D°N,NE NED°D-D»D,N1D¥:NbDp DY4D°DY2DUNEN«
D2NNED°DIDUDY2D, Ne.

D'Dub¥2N,NED°D»NEDY:ND! Do NED DY:NTD D¢, DY2D°NeN,NEDYDDD, NeN,NEDYD,N,NeNe D12D°
NfD3p°D'ND2D°D¥:D B, D¥%NIDUNEDUD DY:D¥:D3D¥, N,NED°DDYDUDY:N,D°. DeeD¥D Dub»NE
D¢ NED DYD DYD°DuN, NTDub ¢ D¥NIPONf NeD»D¥:D2 B, B¢ N<N,D°DuN,NeNe NfD3p°D D°N,NCE,
D°D°DP¥DU NeD»D¥4D2D¥: D¢ DYaND»PubD NfDuN, B D°D»NENDB. Dib, NN .Dubv:D°
NeN€D°D2DY2D D2D°PuN, B D¥%D3D°D DoNf Ne B DubN«ND2D N,Dub»NEDY2NDY,

NeD»Dub D¥%:D2D°D¥2D Dub¥s B, BYD°NeN,NED°D D2D°DuN, D¢ DUNEDUDYDUDY-DY:NBU D D»Ne
DY.D B¥:D DY.D D-D°NTD B, BYDuN,D¥NTDYD¥NN,D,. DYNEDYNTDUNeNe

D¢ D¥:D2N DYNENDUN,NeNe DYiD D»D»D D°NED N« NED°D- BY2D° NED°D-D»D N1DY:N«N
NeDub:pv,buby2N,D°N 10 D»NfNiND N DoD°D-D DYDY DYDY2D»D°PiDYs.

D'Bub»b N1b b¥2N« NED°NeN1N'N,D¥D2 D" D»Ne D¢ D¥D D3D¥:N,D¥4D2D°D, LLM
D2D ¢ DuN+D°N,D»NeNZN,:

~ o~ o~~~

NfD-D°D¥%N«D¢DuNTD D°D»D B-b,NEDYD2D°BY%DY:N«N DINED°N, D NiDuN«D°D N
D¢ NEDPYNTDUNND¥NED VD2
e D'D P°D» D¥%N,DY:D PYDDUN, DYDUD Dub»D, B D»D, DY4DuNeNeNTN«
DoNEN fD3D»D¥NeNf N D%N1DY:DYD! DY:D+NED°D+D¥N,POD,
o DDYDUNEDDYD ¢ D¥N,NEDUD+D»DUDY:D B Neb°D2D D2D°D»Dub¥2N,DY2D¥s
PubTPuD3DYD DYDYDYVINF NED°NeN D¥:D Nf DY4D°D»D¥4D3D¥%: D¢ DY4NeDubD»PubysbD Ne
e D D°NeN DD N¢ D¥D+NfFNIDuDY2D,Ne NeD¥4NeN,D°D2D»NeDuN, D' DuNeN«N,Dopy,D2
DYiD D»D»D D¥:DY:DYsD? D DYD»D»D°NEDYAD?

DzNEDD°PY2D D-D°NTD D, NED°D-DY4DUN%D°NZN, NeN f N%DuN«N,D2DpubY2DY2N B
NEDUNeNfNENN<« D2 B¢ DYNN,NEDYDUDY2D, D D°D¥DY4D ¢, NENZN DUNEDY2D YD
b b¥%N,Ne€D°NeN,NeN fBoN,N f N€N«.

PNEN B N,Dub°N,NfN€D° N,NED°DY:NeN, DYNEDYVDUNEDYD?

De¢NED°DY:NeN,DYNEDYDUNEN D2N<NN,N D¢ D°NZN, NeD3:D+D¥:Dt D°NEN D, N,Dub°N,NfNEN f
DY:NbBYDUNDY:D N BYD+NSNDYDY:NKN NEDUNTDUD2NN DY4DY4D Dub»Dubt. D™D DuNe
D+ND»D° B¢, D¥DD°D-D°DY:D° B2 2017 B3p¥D Nf D, NeNeD»Dub D¥:D2D°N,Dub»N+Dv4D, Google.
P+NEN B N,Dub°N,NfNED® B-D°DYDubY2D D»D° NEDUDON f NEND D2DY:NDu BY4DuN

D°P¥:D D-bYiN« B, D3D°NED°DY:N,D NEDYD2D°D»D° B-DY2D°NtD,N,Dub»NEDY2ND?

D¢ PUNEDUD2DYNEDYIN, D2 D¢ DUNEDUNED D+DY4N, DD DY4DY2D»D°DiDY: D°D°D-D DY2D ¥,

D'Dub¥%:N,NED°D»NEDY:ND?! NeD»Dub¥sbubyzN, N,NED°DY:NeN,DYNEDYDUNED VD2 — DY4DUN
D°P¥:D D-BY: D2DY:D DYiD°DY:D, Ne. DN,D¥N, DYDuN D°DY:D D-DYs D¢ DY:DY4DY:D3D PN,
D°D»D3PYNED N,DYNF NfNeN,D°D¥:D°D2D»D D2D°N,NE D2D°DDY:D¥%NN,NE D°D°DID D¥4D3D¥4
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NeD»D¥:D2D° D2 PD¥DY2N,Dub°N«N, Dy D¥D+N%eDubt NTBub ¢ D¥%N1DD . Peb¥:D Dub»NE

D NeNeD»Dub NfDuN, D2D-D°D DY4D¥NeD2ND-D, BDY:DubD Nf D2NePubY.D
Pub'D YD N1D°PYiD, P¥D DYD¥:D2NEDUDYDUDY2DY2D s, D° DY:DU D¢ D% D¥NIDUNEDUD'D,.
Dib NN, Dup¥D° D2N<N1D NeD»NeDuN, D¢ D¥:D°D°D-D°N,Dub»D, B-DYD°NiD DY:D¥:NN,D, D D»Ne
PoD°DID D¥D! B¢ D°NEN« NeD»D¥:D2,

DeNED°DY:NeN,DNEDYDUNE NeD32NN,D¥2D N, B D- DY4D°NeNeD D2D° D¢ D»D°NeN,D¥:D2,
Dop°PID NDt B B- DD¥N,DINENK D2D°D»NZNED°DuN, NeD»DubvDubysN,N<

D2DbY:D DYiD°PY2D Ne B, D NeDoN fNeNeN D2DuD¥2D¥:NDu NeDUN,D .. DiD2Dub Duby¥:b Ne B¢ NEDYAN
b¥D DN, NtDUNEDUD: NeNENFNeN« B¢ D% D¢ DYNEND DONf, NED°NeN"D NENNeN-NE PY2D°
DoD°DID B¥:DYs NeN,D°D ¢ Du. DZNEDD°DY:D D-D°NtD Ne D2DY2DUN%eD°DuN, DY4DuUN

D°p¥:D B-bYiN« NfB¥:D N,D D°D°N1D D, B'D»Ne NfNeN,D¥DNID, D2D3:NN.D,

D¢ b¥D D3p¥N,DY4D2D%D .
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