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>imz%TMu 1, BIEZ#IEEURYINFINEFEE, b
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>E— N FEARMBIEX BESNEEE SN IERNE], ER
'f_:é §’j(1 %)LJHUO
> KN 2T A

HENESREFS] 3



>B7AE .:.ﬂﬁq: — —TMFRYRIRETE / SR

> 1 7(‘ IRABIE SR S
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F AR a
> — B |

HENESREFS] 4



Ve E — AT INER A, HALE A
p(x1.t) = p(x1, X2, -, %)

» Fo— AR AT AL AL A KL, LR A A
A AR R e] 2

» (1) FIFA: 257 — /735, FX2BIERIS

9 PBR F 55
» (2) AR FEIRL: M CEr 89 5 ) oA A R FHT 69 5 S AR
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WG E — AN INFRE A, HALFE
(1) = p(xs, Xz, - x1)

AR & 72 I A = R

» (1) AEAZ K

» (2) ARz a2 AEF Ko
»XFTF—ANKE AT A3, FHAE A= a2
IVIT o B b, RATIRMEF S 4o gL AL A
L 3 B BN 5 e AR F
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pGerr) = | [ pGrelarie)
t
~ [l p(xelxe—1, s Xe—n+1) = 11t g(Ae)
> ] b, §'J Fe Y& 0 AR F 58 JEAE T E) AR I 2 %

I A SR I 69 R RAE TR R, B &
X1:t—1 Hj—xt a9 FAF L FEp (el xX1.0—1)

HENESREFS] 7



» p(xlrxzr'”!xT)
> = Htp(xtlxt—lr’“:xl)
» = [lepCxelxe—1, - s Xe—n+1) = e g (he)

» ] ¥b, 53 B PE 69 AR R EAE TR AR T 2 e
:}ﬁ&ﬁi 0y AL AT TR AR, B A&
X1:(t—1) iy 07 F5 1L Fop (o |x1:(t—1)) o
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4y NANFERISE (T N A R A T 5 B ) — M g (1. 01
SR AT B S 0 MDA B

N T,
maleogpg X ZZ og pa ( )\ngl()t_l)). (15:5)

n=1

>EXMEIIRE AR, §S—FTEHEFEREELHERNS
AIZZHYREIN, ©—ME E"EI (autoregressive ) B9

> BEVIERIEE! (Autoregressive Generative Model )
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»B B34 IER ( Autoregressive Generative Model )

— BB S KR T 25 TR pg (% 1)) B0 VT LASE I ISF 18] BT 2K
kAT A UM A 4 2 ITESE IR M po (2 -1)) 2RI,

Ty Npﬂ(l"f{l:(t—l)): (15-6)
Forf Ry gy = &1, @1 NI E — 15 A RIOBTSF 5.

»JER [0 E iR A
> [BIRY 4 R P A 15
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BENEANHF NI UUER— P TRKENFE,

AT BEXMER, BERIRE— KRGS “<eos>” RERRFVING
Ko FIERET, BTFIINANEREM LTS “<eos>” o NI, —B
EFHTHHS “<eos>" , BFALEEREITE,
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/-_EJZE__J ezl

g=1kd o|)IFR R E R — I = A BERNFYIEY, ERdiEE
MM AERIAN B RIETTR, TS BERRTA El’\J
17,

XM REINERAINERMH, ERNFSIHAMRIEEE
_Jﬂaiﬁtﬁl‘]o

1]

iy i

| ImaXpﬁ(Sﬂt\m (-1 L Hax | Ipe B30, )»
X1 T VT
=1 =5
_______________________________________________________________________ wERESRESS 4



—fhE AR MERIBIRINEA TN A EZERIEZE (Beam
Search) o
»EB—THERTF, K TMEAIEENRIZFEY], HEfR K ARAK/)ND

(Beam Size) , B—TEEE,
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N iR A

AT B o R, 25 ¢ LUK, ARIRARMEAL TH 2R p (@ [x 10— 1)) -
— M R NAOEAR (N-Gram Model) , iR A o, RAKE T Hay
HPn — 148 (nBrERml KRR, B

P(2¢]X1:6—1)) = P(T¢|X(t—n+1):(¢—1))- (15.9)

n =18, #HN—IC (unigram) #A; Hn =28, FN =0 (bigram)
A, DT,

m(X(t—n—I—l):t)

m(x(t—n—}—l):(t—l))

p(ﬂ?t‘x(t—nﬂ):(t—l)) -

?
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> N TTREN— P E RS LM TRl
» BB — IR R AR BRA (Smoothing) , BIA—LRA
MAAA ST —ERWIHE, TBRAR N TR RN—ATRA IR
R, EIINETBAHEATN:

m(x(t—n—j—l):t) 0
m (X (t—n41):t-1)) + V]

P($t|x(t—n+1):(t—1)) =

»6 =10, FAMITFE,
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FHIRE N v (1 < k< |V]) ELHONES, IR 2
V|
> fr(xre-1),0) = 1, (15.21)
k=1
Hork 0 FRB BH . 2 A po (|31, (o 1)) TT LA R 26 i thy o 755,
pf?(xt‘xl:(t—l)) — fkt (Xl;(t—1)§9)a (15.22)
Hrky, N A£WRY TR

REFFIRE—ROILUDA=1ED: BmANE. FEE. BhE.
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1A ay XL R R 518 ks W one-hot [AIFER R A 5 € {0,111V,
RIS L 4E N1, HA RO |V FEME. 6z, XN A B XA A

e = M(St = my. (1523)

000 --- 00
! 000--- 00
! 000 - 00

8

MR -0 B

A b AR RS BT A B 32 8 24, gy AL IR S €, - -+ @1

(&
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JwEr N\ ( Word Embeddings )

- body part

J:ilé M, v ” ¥ food
b= K;’ P =5 travel s ..
LSO SR T S

&° i
v relaylye

L

https://indico.io/blog/visualizing-with-t-sne/
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»SHIEE B] LUBIT NEIZR B LRSI, Ebananin s
LB FNTEIA L 2R
> WHIMR KRBT AT =M
> & R 1Y
> Bl I5 FRES X
> EIAfHZE XY

o

\
0
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>hEEREH

-]

N
Y+
T

(1) BEF
t—1
h, =) ase;, (15.24)
i=1

Horp o RS AL

TKE%QU@@EZ&E%%%TH?@ ’i’fﬂﬂ?ﬁ?éo ﬁi@ﬂa Eﬂﬂ\iﬁﬁ
o = Lo KU o, HITT BB B LRIk A A 5
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(2) BIIRARE ML

AR 228 50 205 SR A N B /N T 600 BRI N TR, B o b
fs B & T 0 — 1AM G e
EHEEn — 1A RS e g1, e PHER—Ady x (n — 1) 4
b A S B
h=e_t 1D Der_q, (15.25) ,:, / / \ E
oo @ TR DR ok AN [ N e
SRS D N B BT R 28 I 4 MR B B2 55— B2 (% } LﬁMWM ‘{
he = g(b, 6); (15.26) o e T
SEojt (-, 0,) T LA 4B 003 0 A0 24 OB 0L, 0, My 58 + -
""""""""""""""""""""""""""""""""""""""""" wmeEmssRESES 2



(3) A HEMLE C — . — 3
IR 28 04 AR R, B BR 2R R4 TT LB 2 A8 K I A F 9, (i 2
Hiker, -, eo_1, FRBIETZ] ¢ RIRARLIRA hy ( L »
h, = g(hy_1,e;,6,), (15.28) / \
oo g() A LR 0, FIEFR N B, ho = 0. ( VA —
T

Ty

> B IR AR A I SR B AR [R) 2 A £ T 1R 2 W 437 A PRIl 2Kad
RUBIFMERNZINGER, MaRHENSReeE=a n - 1 PRZIFER.
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»EHEAN—RRERA softmax 92L28, IEXAPEENRE
x5, BERIAERESMINGHREE,

o; = softmax(0;)

= softmax(Wh; + b),
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>7I<,='m** (Perplexity ) 2EEICH—BEE, BTLUE R
— NI RHEE M,

>éﬁff—/\ M X ARES, —MNMFIFS 4 MREE N IZEF N

IHESHHEFHELEHERR A EES.,

*AXRE R U SR D mESERLIE DM ZEINZEEEE,
A 2% AR N R 99 o tddzab o
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fB2 B TR S A5 S A ) S0 0 N AN B {2, JAL o SRATTRT DU 2
po (x) XA ISR po(x(3, ), BATIREMIBABER N

N N I
H pg(xgn% ) H HP@(&% )‘Xl 5 1)) (15.35)
n=1 n=1t=1

BT po (x) RN R € LA

N
PPL(0) = 2~ F Dy o8pa (x172, ) (15.36)
_ 2_% Z:rzl Zf:l ]ogpff( (r )\Xln()f 1)) (1537)
-1/T
(H Hpg e 1))) : (15.38)
n=1t=1

T = SN T, SRR R R IR TR, RS
PR po (2 (™)) 0 UATFE SO 5. R AT 90
K R, B AT

2 Iﬂfﬁ’imf"%j 2




*BLEU ( Bilingual Evaluation Understudy ) Efi=&Ea
EMFHINSEFTIZER N TTEAE (N-Gram) BES
E, xRRAFENVSEREENRE, et ZNAE
B MEHERESS Fo

|ILIJ|\
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B MR T 53 A1 po TP AE R —MEiE (Candidate) 7% x, MESZEAE 751
R ) —4 52 (Reference) 5% s ... s, FRATHE 6 WA BT %1 p

RN GTHAMEAW, HHENITHERIRE (Precision),

K
: . (g(k)
>~ min (cw(x), WAX Cy (s ))

P, (x) = 2% S o , (15.39)

wEW
Hr ¢, (x) /& N TCHE w 7EA BT H x BRS¢, (s™) &N T E wiE
S 75| sF) LIRS, NUHE IR E P, (x) 2 1HEA BT FIH N G
HEFZDUHIESHE FH] I
BLEU & @It EARKE N N TA A KR E, AT LA mBeEm

EER
N
BLEU-N(x) = b(x) x exp ( Y _ wylog P,), (15.41)

n=1

1 i sl
b(x) =
exp (1 — ls/lx) if 1, <l
"""""""""""""""""""""""""""""""""""""""""""""" mEmgsREEsS 2



*ROUGE ( Recall-Oriented Understudy for Gisting
Evaluation ) sRBENATXAHEEME, M BLEU K1,
{8 ROUGE IHEMZEARIZE (Recall)

R MAETL A po A —AMEE (Candidate) 41 x, M ESZEHE 446
FRFEH I — 5% (Reference) F4sV), ... s(K), & W NMSEF i
N T A ES, ROUGE-N M N

K
> > min (cw(x),cw(s(m))
ROUGE-N(x) = =42 , (15.42)

> Y culs®)

k=1 weWw

Ho e, (x) 52 N TCH A w EAEBTF x I IREL ¢, (sW) B NITTHE w TE
X Fp 5 s o ) B
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FyEIF5IEE

F7138] 7 7] (Sequence-to-Sequence, Seq2Seq) F& —FPa&A4 1 1) A= 1k 7]
W, 458 — NI x1.5 E— Ny TN S Mgt 7 51 HY
KIET /] UIAFE. tEnENLEEEET, MARES, MANHRES . E15.5%
1 FE TR 2 W 25 (1) e 51 31 e B A LS 0 PR 1]

Bl E o = >
to 1 :
— — —_ — —_
1 r I
machine learning $ - ' - ' ——e- - '

 15.5 T EPAFRER X 2% 1R 41 21 Fr A B LA 18
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FyEIF5IEE

5 B Fr R ) B AR Al TH R AR

T

po(yrrlxis) = | [ powelyr.-1), %1:5), (15.96)
t=1

Ky, € VANEIR Y HH A

o e — N GEERE {(xs,,, yr, ) }N_y» BATAT LA I d5e KB AR At 1 R 1| A
RBH

N
max Y log po(yrr, [x1:5,). (15.97)

n=1

—HNZR5ER, B Al DURYE — M A 51 x R4 il T e B ARy 41,

y = arg max py(y|x), (15.98)
y

FLR 2R o A T DL 57 28 07 VA BOR 13 28 K 578
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BT RN 2 FHIRE

Al 2% 2 >
;1 to
— — —- - —
T 1 b b
mach learning $ S S ! L. '
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TR MERFY 2 FHIRE

ot @ @ @ 000000200 OCOGCOEO®

Hidn 2 0000000000000

Layer

e ©00000000000000

Hidd
000000000000 000

nnt @ © © 00000000000 O0OCGOC
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BT FE E5EIFEYRE

l l l l l l l

Encoder 8y |/ 81 |m—2| 8 |/ 83 |/ 84 |/ | Bs *| g

Decoder do —_— d; . dz ) da
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= T ERHE NS FY R F 5 =E

la maison de Lea <end>
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=T BEARINFEYEFSIEE
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o : SERIRE

» 250 = ) L] (soft attention mechanism )

b IE T T LR T A5 A g 2D
rit FEE > a,

a
4
®)
a; = p(z =iX,q) s(xi,q) 4T 5 &K 3K // \
= softmax (s(xi, q)) ® & % ®

)
Ef.'v:l exp (S(Xj,Q)) aq o . apn

» AR PEo K Tt s s e 0 ﬁﬂii—‘:}"—%j o (o 2 t :
(0 softmax | )

att(X,q) = Zozx dsbi C::]E E

o L - TR

_EZNp(z|X,q}[x] i =2 i =
""""""""""""""""""""""" meEmssREYS 3
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o : BEE 55

The weather is nice today

_.z222%
.......

The

— X
W w0, w, = softmax (SR lIIII)

The weather is nice today

The The weather nice today

weather is

B3R http://fuyw.top/NLP_02_QANet/

HENBSREFS] 4



http://fuyw.top/NLP_02_QANet/
http://fuyw.top/NLP_02_QANet/

QKV &= ( Query-Key-Value )

X we Q
Thinks 8 B
Machines - Q KT
Vv
X WK K %
softmax
Thinks _ 5=
Machines * - dy;
X WV Vv -
Thinks " _
Machines

B/ 3R http://jalammar.github.io/illustrated-transformer/

HENBSREFS] 4


http://jalammar.github.io/illustrated-transformer/
http://jalammar.github.io/illustrated-transformer/

%3 (multi-head) BEEIIRE

1) This is our 2) We embed 3) Split into 8 heads. 4) Calculate attention  5) Concatenate the resulting ~ matrices,
input sentence* each word* We multiply X or using the resulting then multiply with weight matrix W" to
R with weight matrices  Q/K/V matrices produce the output of the layer
X Wo
Thinking Wo v Qo
Machines Wo Ko
Vo Wo
W;Q
* In all encoders other than #0, W1 K Q"
we don't need embedding. W,V Ki
We start directly with the output Vi
of the encoder right below this one
R s LR LA

w-v K-
‘ ‘ V7
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http://jalammar.github.io/illustrated-transformer/
http://jalammar.github.io/illustrated-transformer/

Transformer

Scaled Dot-Product Attention Multi-Head Attention
)
f Linear
MatMul 1
1 ' Concat
SoftMax mr
4 A :
Mask (opt.) Scaled Dot-Product .
4 Attention
Scale Jtl lt!‘ Jtl
1 ; K [
MatMul Linear L} Linear Linear
t 1 ¥
Q K \V
V K Q
HENEEREFES] 4



Transformer

Output

Probabilities
|
| Softmax |}
| Linear |}
/- )
| Add & Norm  Je=
Feed
Forward
1 N\ | Add & Norm e~
—>{_Add & Norm J Multi-Head
Feed Attention
Forward T ) J) N x
‘ ( J~
Add & Norm
Nx I
~—>| Add & Norm ! e
Multi-Head Multi-Head
Attention Attention
At At p
~— e
i \_ J
Positional ®_@ ¢ Positional
Encoding Encoding
Input Output
Embedding Embedding
Inputs Qutputs

™M= W=0—J /RNI=xT--J

(shifted right)



Decoding time step: 1@3 4 5 6 OUTPUT

EMBEDDING
WITH TIME
SIGNAL

EMBEDDINGS

INPUT

1
F .
[TTT] T T Kencdec  Vencdec ( Linear + Softmax )
i | 1
f \ r X
ENCODERS DECODERS
b':h < \ J_)
r 1 7
N N (TT1]
LLIT 1] LI 1] (5 55 1 (EEEE|
Je suis  étudiant PREVIOUS

OUTPUTS




L+ Transformer BIF5EFF IR EY
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http://www.abigailsee.com/2017/04/16/

fZ Z':ﬁ%jg taming-rnns-for-better-summarization.htmi

"Argentina”

X(l _pgen) \Lﬁ— 4—-xpgen—‘

Context Vector I I I
. - A s e e > Z00

uonnguisiq Alejngesop

c .
c
S 2 O
t 3 Pgen
25 =
< = 8
T C @
w L]
£58 L z
o5 = | &
o T @ 1 @
K
Germany emerge victorious in 2-0 win  against Argentina on  Saturday ... <START> Germany beat ;,‘_é
7
K P \ J
Y Y
Source Text Partial Summary
R A
HEMNESREF S 4
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jz'_(ﬁ%j g taming-rnns-for-better-summarization.htmi

Reference summary

utility back francis saili will join up with munster later this year
the new zealand international has signed a two-year contract
saili made his debut for the all blacks against argentina in 2013

Sequence-to-sequence + attention summary

dutch international francis [UNK] has signed a two-year deal to Jjoin irish [UNK] super
rugby side the blues

[UNK] 's signature is something of a coup for munster and his head coach anthony foley
believes he will be a great addition to their respective prospects

[UNK] has been capped twice by new zealand

Pointer-generator summary

new zealand international francis saili Will move to the province later this year I
utility back saili made his all blacks debut against argentina in 2013 R
utility back saili will move to the province later this year [

Pointer-generator model + coverage summary

francis saili has signed a two-year deal to join munster later this year I

the 24-year-old was part ©f the new zealand under-20 side that won the junior world
championship in italy in 2011

saili 's signature is something of a coup for munster and head coach anthony foley

HENESREFS] 4



Li J, Monroe W, Ritter A, et al. Deep reinforcement

\ learning for dialogue generation[J]. arXiv preprint
ﬂr_l- % arXiv:1606.01541, 2016.

-] -«
: M A3 AT
U Turn 1 ? /# Turn 2 « ﬁﬁd Tarn n

Input Message kﬁﬂ\, |
] e & j_n]
j;_} l% o)a
Ml
encode decode encode — decode 1 encode ";“ decode i
m > P11 N : — 1] — ol —— Pna
f = 1 e . 1
L T, Wi | T Pn2
How old are @ : 167 & i
you? S : —/ :
Pa—— (@ — G —— - (8] — I
@ 2
E \* q],2 e . 12 it : \ ’Pi,?
CJ : )
ﬁ 3 a— =
P13 : — 0] — : —_— -p;i 1
i z T qf 2 . T 3
I'm 16, why are & ' | thought you 3 Pn.2
you asking? s k!-i 2 were 12. .!J '
Figure 1: Dialogue simulation between the two agents.
> 7R E
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Language | |A group of people

Visi .
Dee;:I(D:LN Generating| [Shopping at an
RNN outdoor market.
-
°r Q There are many
vegetables at the
fruit stand.
""""""""""""""""""""""""""""""""""""""""""""" wmEmssREEs 5



A person riding a
motorcycle on a dirt road.

A skateboarder does a trick A dog is jumping to catch a
on a ramp. frlsbee - .

A group of young people

Two hockey players are A little girl in a pink hat is A refrigerator filled with lots of
playing a game of frisbee

_fighting over the puck. ,blowing bubbles. food and drinks.
& P - » L h-",{ .-, T e

A close up of a cat laying
on a couch.

A red motorcycle parkod on the A yellow school bus parked
“w===in a parking lot.

2 Iﬂéﬁ’—jl F"%T 5



afaas, R A — AR,
Egrets stood, peeping fishes. Budding branches are full of romance.
# 1 B Kt A AR T A
Water was still, reflecting mountains. | Plum blossoms are invisible but adorable.

BRAREH, A ERERE,

The wind went down by nightfall, With the east wind comes Spring.
A RL%EE. R AT R & .

as the moon came up by the tower. Where on earth do I come from?

LML S REF] 5
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https://nndl.github.io/
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