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Facebook bAbi tasks

1 John moved to the bedroom. Story Query
2 Mary grabbed the football there. Words

3 Sandra journeyed to the bedroom.

4 Sandra went back to the hallway. Word Vectors

5 Mary moved to the garden. RNN

6 Mary journeyed to the office.

7 Where is the football? office Merged output (story | query) |
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B+ [#%ERE SQUAD

The first recorded travels by Europeans to China and back date from this time.
The most famous traveler of the period was the Venetian Marco Polo, whose
account of his trip to "Cambaluc," the capital of the Great Khan, and of life there
astounded the people of Europe. The account of his travels, || milione (or, The
Million, known in English as the Travels of Marco Polo), appeared about the year
1299. Some argue over the accuracy of Marco Polo's accounts due to the lack of
mentioning the Great Wall of China, tea houses, which would have been a
prominent sight since Europeans had yet to adopt a tea culture, as well the
practice of foot binding by the women in capital of the Great Khan. Some
suggest that Marco Polo acquired much of his knowledge through contact with
Persian traders since many of the places he named were in Persian.

How did some suspect that Polo learned about
China instead of by actually visiting it?

Answer: through contact with Persian traders
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¥ 224 E & A MLd) (soft attention mechanism)
Y IE T S AUR T A Fy i

r it HER N a, a
t
anp = p(z =n|X,q) ®

= softmax (S(xn, Q)) S(xn, q) }IT/)"J\If—f‘J'fi // \\\\

_ eXp(S(xn,q)) &=, R~ C®

> exp (51, q) [ P
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[ : softmax ; J
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ERIFT D RRELs (xn, q)

iy s(x,q) = v" tanh(Wx + Uq),
=¥ Ayl s(x,q) = x"q,
IR AR st q) = 24,
\VD
AR s(x,q) = x"Wq,
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(a) Text Classification (b) Natural Language Inference (c) Neural Machine Translation

https://www.groundai.com/project/attention-interpretability-across-nlp-tasks/1
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http://implicitemotions.wassa2018.com/paper/7.pdf
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http://implicitemotions.wassa2018.com/paper/7.pdf
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https://www.cs.cmu.edu/~diyiy/
docs/naacll16.pdf

sentence
attention

sentence
encoder

word
attention

word
encoder
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Er liebte zu essen

He loved to eat
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https://medium.com/@gautam.karmakar/attention-for-neural-connectionist-machine-translation-b833d1e085a3
https://medium.com/@gautam.karmakar/attention-for-neural-connectionist-machine-translation-b833d1e085a3
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https://mchromiak.github.io/articles/2017/Sep/12/

*ﬂ%—ggﬂﬁ Transformer-Attention-is-all-you-need/
—————————————————————————————————————————————————————————————————————————————— HWIO0QBEMzZabg----- -
la maison de Léa <end>
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. http://kelvinxu.github.io/projects/capgen.html
Image Caption

[A___ ]

[bird |
flying
over

14x14 Feature Map

d
body
of
water
L. Input 2. Convolutional 3. RNN with attention 4. Word by

Image  Feature Extraction over the image word

generation
. J
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. http://kelvinxu.github.io/projects/capgen.html
Image Caption

sky(0.61) on(0.27)

red(0.38) woman(0.36)

sink(0.48)
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] 12 IR HE https://allenai.github.io/bi-att-flow/
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CEROMEIESE

B E=7 (hard attention )
»SB{EXEES] ( key-value pair attention )

a

4
/ED

/ \ AKY) = [(ky, v, (ky, vy )&
o B AN A &

P

o4} (] (26) [8)) ... QAN Uy

t t A N
( softmax ] att((K, V), Q) = Z AnUns
A I\ r n=1
D ) 0O v exp{sthnd)
q —2 A __f = v,
ky ks kn =1 % exp (s(k;, q)
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% k2 &/ (multi-head attention)

» AR ZAEINQ = [q1, . qu ], FFATHMNMALZ & PRI S 413 8.
B NAZ B 09 R F) SR 4

(@
JBY
7
}-\-\ p
il
S
e
™

att((K, V), Q) = att((K, V), q,) @ - @ att((K, V), qu1 )

» 25 #)107£ & A (structural attention)
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18548 ( pointer network )
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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/
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QKV &=, ( Query-Key-Value )
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Transformer Encoder BB #JE: http://jalammar.qgithub.io/illustrated-transformer/

X B R EARTS t i

: 4 4
’/E\EE‘T@«E E ( Feed Forward ) ( Feed Forward )
- (i1 B 4D R CITETTr
’%'El—ﬂﬁ 4 Add & Normalize A
> BiEi4 ) X
. iZ'fl_LE/‘J FNN % :-b LayerNorm( + )
8 : *:IZI D:*:El
{pp— .
' ( Self-Attention )
. " )
POSITIONAL é é
ENCODING
x+ LT x BT
Thinking Machines
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Transformer

J()
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=AY BEERE FH\i&(EER KEgIEKE
R IE=27RI= I F% Hx ITINI=
#Y FELKE  AAREH  RABERE R FREAKRE  FIREHK  RABEKE HR FEIRE  AFRREHK  RABEKE
‘ NN CNN 0(kLd?) 0(1) 0(logk(L)) CNN 0(kLd?) o(1) 0(logy (L)) CNN 0(kLd?) o(1) 0(log(L))
RNN 0(Ld?) o) o) RNN 0(Ld?) o(L) o(L) RNN 0(Ld?) o) o(L)
Transformer 0(L*d) 0(1) 0(1) Transformer 0(L%d) 0(1) 0(1) Transformer 0(L*d) 0(1) o(1)
#Y FELRE  AAREHR  RABERE R FREAKRE  FIREHK  RABEKE HR FEIRE  AFRREHK  RABEKE
RNN CNN 0(kLd?) o(1) 0(logg(L)) CNN 0(kLd?) 0(1) 0(logy (L)) CNN 0(kLd?) 0(1) 0(logk (L))
RNN 0(Ld?) o(L) o(L) RNN 0(Ld?) o(L) o(L) RNN 0(Ld?) o) o(L)
Transformer 0(L%d) 0(1) 0(1) Transformer 0(L%d) 0(1) 0(1) Transformer 0(L*d) 0(1) 0(1)
#y FELKE  AAREHR  RARERE R FREARE  FIREHK  RAXBEKE HR FEIRE  FRREHR  RABEKE
TFaIleOFmer G ) CNN O(kLd?) o 0(logy (L)) CNN o(kLd?) o 0(0ge(1))
RNN 0(Ld?) o(L) o(L) RNN 0(Ld?) o(L) o(L) RNN 0(Ld?) o) o(L)
Transformer 0(L%d) o(1) o(1) Transformer 0(L%d) 0(1) 0(1) Transformer 0(L*d) 0(1) o(1)

kaBZR) LFRZIKE d4 i
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https://mchromiak.github.io/articles/2017/Sep/12/
Transformer Transformer-Attention-is-all-you-need/
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BERT: Pre-training of Deep Bidirectional Transformers for

Language Understanding

Jacob Devlin  Ming-Wei Chang Kenton Lee Kristina Toutanova

Google Al Language

{jacobdewvlin, mingweichang, kentonl, kristout}@google.com

BERT (Ours) OpenAl GPT

Token

Embeddingg E|CLS] Em}- Ed-:rg Eis Ecute E[SE P] Ehe Elikes Eplay E= #ing E[S EP]
+ + + + + + + e + . +

Segment

Embeddings EA EA EA EA EA EA EB EB EB EB EB
£ + L + - + + e + = +

Position

Embeddings ED El E2 E3 E4 ES EE E? EB EQ ElD
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Label
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= E8 £ £5 B 6

BERT
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Sentence 1 Sentence 2

(a) Sentence Pair Classification Tasks:
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RTE, SWAG

Start/End Span

Class
Label
= -
= )=] - [

cLg)
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Single Sentence

(b) Single Sentence Classification Tasks:
SST-2, ColA
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BERT
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Question Paragraph

(c) Question Answering Tasks:
SQuAD v1.1
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i21ZM£E ( Memory Network )

>0 (ZIEsRMAZZMEE ( Memory Augmented Neural Network )
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Sukhbaatar, S., Szlam, A., Weston, J., & Fergus, R. (2015). End-To-End Memory

'IE'"l‘Z |)(_)(_| é% Networks, 1-11. http://arxiv.org/abs/1503.08895
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. Read/Write
37 iy
> ShERIENZ Head Memory

-SRI Bt
%

AR5

Controller

Input

B R3EIR: http://cpmarkchang.logdown.com/posts/
279710-neural-network-neural-turing-machine

Graves, A., Wayne, G., & Danihelka, I. (2014). Neural Turing Machines. Arxiv, 1-26. http://arxiv.org/abs/1410.5401
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Differentiable neural computers (DeepMind)

lllustration of the DNC architecture

Controller Heads Memory Links Usage
Output Write '

Read

' Read
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BXA81212

? BAM = Bidirectional Associative Memory
»
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1. Before Conditioning 2. Before Conditioning
— g i ] é e
RESPONSE @ \ F ﬁ RESPONSE F
Food Salivation 9 Mo Salivation
Unconditioned Unconditioned Neutral No Conditioned
Stimulus Response Stimulus Response
3. During Conditioning 4. After Conditioning

é “ .. i X
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A

é '-k’-"---f-_-':"
+i RESPDNSE‘

Bell Food Salivation Bell Salivation
Unconditioned Conditioned Conditioned
Response Stimulus Response

Classical Conditioning

(HERMEZE5REF ) 6



Hopfield M4

’Iﬂﬂé'}fwéﬁfﬁﬁ—ﬁia’l‘z RYTFREMILER
CLich

g= iyl

e i I
| : Ka
P / I
S
wig =0 Vie[l,m] N
I s
Wiy = Wy VZ,jE[l,m} | : \)L‘ /‘/
I‘—‘:-_-;_‘-—O }
I
[
[

I :
I :
+1 if ZT:l w;js; +b; >0, I \
8 = B s ) >
—1 otherwise, b 'EO
b
: S /
L=<
— — >

st = f(Ws¢—1+ b)

(HERMEZE5REF ) 6



>7f Hopfield M, NGB TN TRNNBRSEX —TFEREME, A "8t
%”

b= —% sz‘jS@‘SJ‘ = Zbisi
%] 1

1
::——isTVVs——st.

> Hopfield M4 EN, BIEEERIEL ZREREAEIWMRS. NEXMIFR— I E
2HHE, EAERILT EERBIEHLITTAUENRIDER, MAXNFRAITNE ] 5T A HA
1EE=HEE Rl

(HERMEZE5REF ) 6



vFdiE (BX181212)

g EJOR
*BNRE R o BRN— B X, RBAFAE x SEAXMXE, MERZXWE
?U Uo

"R 5| REJ LB TER MR EEIE R,

(HERMEZE5REF ) 6



Fiadis

1:Jx;’ﬁ?4ﬁ§jfliul41_*‘-£H-ﬁjrEi)(

’fﬁ%/ﬁ- P 2& 7 4 L FE .

» it AE £ &2 1y Ay IEREAR E, B ST AR
ﬁm*ﬁ%?&7ﬁ_zm ¢

» AP L2 SUidwj Z 18] A9 L,%%#X’?f

|
®
o
-
=
o

y do B ANAP L2 LR B BTEE, W e A== )8) 69 iE 3 e 5%
do R 22 ANBE) AP E, W) iEBEEH ko
» FE LT A= 89 Hebbian 75 )

(HERMEZE5REF ) 6



RIS IZIEMMRET S

>BEABKRICICE B FEMIINERTNEE, Fll1a] AR AEXEICIZ KRG B,
> RYIMNERISIZABEL, BXA8121ZE B Eﬁ%ﬁ’]*‘%%ﬁﬁ% %o
> Associative long short-term memory
> Using fast weights to attend to the recent past
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