IBIS 2017 fEt v 3 v : BfA

N7/

==H
= A

-

S——

SR~ DEEFE D I

E

5 NG

q -

5

REaEA Py S

ESIH B

2017/11/9



S

c Za—TJIbxy N —7
« LEZ_ 2 —TJ )%y FT—7
e ALV NZa2a—F)bxy N —7
« BEAINAZ =TIy FT—7
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Za—TJI)bxy =7

-2 R~ AF) DRI ST
= 2, a1 B B
Xp M:/: .
y=1r ( Wi xij
. ) x
Xy
X LB
| Hyperbolic tangent RelLU (Rectifieql Linear Unit)
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JhL > bZa—2JI)bxy T —7
(Recurrent Neural Network, RNN)

cFEORSDRINZIKRS T ENTZETS

HANT R : :
’ h, = sigmoid (thxt + Whhht_l)
_ Q7 yh
REEN S w(hj Yy, =W<7h,
f BHINT A —REHE

R IATH AN

LD hy h, hy h,

i | | T T

X X, X3 Xy



LSTM (Long Short-Term Memory)

« HHL7Z RNN OFIES
° @@Eﬁ%ﬁnﬂ%
« RIFEFDKEFEERZ E LA b NA WL

* Long Short-Term Memory (LSTM)

= O'(W(i)x, +Un_ + b(i))

~,

oWV, + U, +b))
= O'(W(")xt + U(O)ht_1 + b(o))
c = tanh(W(E)xt 4 U(E)ht_l n b(E))

LSTM

A7




RNN & BIAS 5L

s BAZS BB CIIXFREEBO R Zk D
° zag:ET}[/ III Q7'T—J_ j’ .ﬁ%iﬁnb n_ﬂz 4‘7&4‘}3@%]

- ) EEETI
° d\@ﬁﬁm%%;\,ﬁ\u

T FONAE A ?
T T T T SR
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=W T IO NAE H



mhan X AT

O BEICRABRENS

Paul Krugman , a professor at Princeton University, was

NNP NNP ,DT NN IN  NNP NNP ,VBD

awarded the Nobel Prize in Economics on Monday.
VBN DT NNP NNP IN NNP IN NNP

GnEA X 7
NN: % &7 IN: B i& 37
NNP: [&E 7 % 5 VBD: B1zA (BEF)

DT: BR %€ &7 VBN: Eﬂ.ﬂ (BE )



Bidirectional LSTM (BiLSTM)

« 2 DDRNN (B M &&EAFM)
« EAMARIDOXARIERZ A 5ND

M V) V3 V4
_______ I
e e B
hoR R R
.- -
X, X, X, X,



BILSTMIZ £ A faeAl X 747 1S

e FETFT—X
 Wall Street Journal 2 —/Y¥X : $J40,0003Z
PRP VBD DT NN

R A R
e e i
T T T T
He ate the cake

- CRF J& % B0 (Huang et al., 2015; Ma and Hovy, 2016)



T v > & > 7 (shallow parsing)

He reckons the current account deficit will narrow to

NP VP NP VP
only # 1.8 billion in September .
NP NP

c W% 7 7w bpajilnEl
« BIEHY D EZ1ThH AL



F v > % 7 (shallow parsing)

He reckons the current account deficit will narrow to

Byp  Byp Bnp np Inp e Buwp v
only # 1.8 billion in September .

Byp Inplnp  Inp Byp O

« REEICHNT DX ITTITORBICERTE 5
°BTV/7@%@
e I Fy v oh (SLELISN
c 0: F v T DY



[}

* F v
&

B < I7 2855k (named entity recognition)

The peri-kappa B site mediates human immunodeficiency

DNA Virus
virus type 2 enhancer activation in monocytes ...

D'

F

D,

=]

cell type

ﬁ%iﬁl % H’b FI

YE LR RINT ANV VT ORE
L TAETZE S




R

« (k7F#51& (dependency structure)
s XHOEFERORERZ T 77 TKRT
e 2175 (dependent) DR Y % (head, F&F) ~DIT v
(REIZWEmEICHEHLIEDLZL)
« R RITEBEEHFIIND

det nsubj dobj case

NN N
BofiE FT O FLER B A  boy ate sushi with hands



Shift-Reduce E 12 & A IRTEERRIT

» Shift-Reduce 7%
e /Xy 7 77— (buffer)
o BENTEI D E RS Z KN
« X7 (stack)
o BENTIE DUKIFIEIE 7 181
« 7273 3 (action)
e Shift
e Ny 77 —DIIHEDOEEZ XXy 7 I EE)
* Reduce
« AXy U by TD2ODHEEDOEICT v HEER




Shift-Reduce )&

| saw a dog with eyebrows

OPERATION STACK BUFFER
Shift | saw a dog with eyebrows
Reducel

ReduceR




Shift-Reduce )&

| saw a dog with eyebrows

OPERATION STACK BUFFER
Shift I saw a dog with eyebrows
Reducel

ReduceR




Shift-Reduce )&

N

| saw a dog with eyebrows

OPERATION STACK BUFFER
Shift | saw a dog with eyebrows
Reducel

ReduceR




Shift-Reduce )&

N

| saw a dog with eyebrows

OPERATION STACK BUFFER
Shift Saw a dog with eyebrows
Reducel

ReduceR




Shift-Reduce )&

N

| saw a dog with eyebrows

OPERATION STACK BUFFER
Shift Saw a dog with eyebrows
Reducel

ReduceR




Shift-Reduce )&

{\f\

saw a dog with eyebrows

OPERATION STACK BUFFER
Shift saw a dog with eyebrows
Reducel

ReduceR




Shift-Reduce )&

{\f\

saw a dog with eyebrows

OPERATION STACK BUFFER
Shift saw dog with eyebrows
Reducel

ReduceR




Shift-Reduce )&

{\f\

saw a dog with eyebrows

OPERATION

STACK

BUFFER

Shift

Reducel
ReduceR

saw dog with

eyebrows




Shift-Reduce )&

{\f\

< N\

saw a dog with eyebrows

OPERATION

STACK

BUFFER

Shift
Reducel

ReduceR

saw dog with eyebrows




Shift-Reduce )&

(\f\f\/\

saw a dog with eyebrows

OPERATION STACK BUFFER
Shift saw dog with
Reducel

ReduceR




Shift-Reduce )&

N NN\ N

| saw a dog with eyebrows

OPERATION

STACK

BUFFER

Shift
Reducel

ReduceR

saw dog




Shift-Reduce )&

c FEETIL

e Stack LSTM (Dyer et al., 2015)
* FFNN + E — A$E5R + Early Update (Andor et al., 2016)
* BiLSTM (Kiperwasser & Goldberg, 2016)

e Stack LSTM (Dyer et al., 2015)

Yo Y1 Yo Y1 Yo Y1 Yo
T T pop T T push T f 1'
t 1 } t T\\ t //1‘
i X1 : X | : \XV X9




VP

ﬁNp
VN

NNP VBZ DT NN
John has a dog

(S (NP NNP ), (VP VBZ (NP DT NN ) Jup -

)s



Recurrent Neural Network

Grammar (RNNG) (Dyer et al., 2016)

A J13Z: The hungry cat meows .

Stack Buffer Action
0 The | hungry | cat | meows | . | NT(S)
1 |(S The | hungry | cat | meows | . | NT(NP)
2 [(S] (NP The | hungry | cat | meows | . | SHIFT
3 [(S] (NP | The hungry | cat | meows | . SHIFT
4 | (S| (NP | The hungry cat | meows | . SHIFT
5 [ (S| (NP | The hungry | cat meows | . REDUCE
6 | (S| (NP | The hungry | cat) meows | . NT(VP)
7 | (S| (NP | The hungry | cat) (VP meows | . SHIFT
8 | (S| (NP | The hungry | cat) (VP meows REDUCE
9 | (S| (NP | The hungry | cat) (VP meows) SHIFT
10 [ (S| (NP | The hungry | cat) (VP meows) | . REDUCE
11 [ (S| (NP | The hungry | cat) (VP meows) | .)




Recurrent Neural Network
Grammar (RNNG) (Dyer et al., 2016)

79 E A

Stack LSTM
St T
- N ——N—
(S NP (VP cat  hungry  The

REDUCE D PR (X BiLSTM T D embedding %
+ D embedding H S BRI ICETE

o

NP
The hungry cat



1B X ENT DG E

IRIF IS BT

IN—H — UAS LAS
Turbo parser (Martins et al., 2013) 92.9 90.6
SyntaxNet (Andor et al., 2016) 94.6 92.8
Deep Biaffine Attention (Dozat and Manning, 2016) 95.4 93.8
Recurrent Neural Network Grammar (Dyer et al. 2016) 95.8 94.6
RIS AT

IN—H — F1 score
Symbol-refined CFG (Petrov and Klein, 2007) 90.1
Bayesian Symbol-refined TSG (Shindo et al. 2012) 91.1
Recurrent Neural Network Grammar (Dyer et al. 2016) 93.6




TILTF R R BT L BT

* Joint Many-Task Model (Hashimoto et al., 2016)
c 5DDRXRRX Y % [AFFFE
t

Entailment
'/_f'_n_‘&
Entailment Entailment
encoder encoder
Relatedness

semantic
level

Relatedness Relatedness
encoder encoder

DEP DEP

syntactic
level

word level |

| word representation | | word representation |

Sentence; Sentences



— 1 — 7 LEEmETER

e T O—X - 7 O—X T T /L (Sutskever et al., 2014)
* Encoder RNN

« HRRITDON ZitAHAA, REEN7 bILICEE
 Decoder RNN

« RBUENT bLD bEIERT

LSTM LSTM
He likes

LSTM

—

|

cheese

1

LSTM

<EOS>

oy

LSTM

{5

=:=4A
===[=]

DX % E B

F—2

LSTM

LSTM

pFE

LSTM

<EOS>

LSTM

oF =

33



/ 7—_ /V 3 (Bahdanau et al., 2015)

ﬁ%@%%% %ﬁ?%@[xﬁﬁﬁwﬁm
@%an%m%%@%ﬁ%ﬂ

BERTD K EEE d)lﬁﬂﬂk eDINEFLI Yi1 Yi
C, = ZIOZZ.].}Z ;
=

BEH (FTRTRERTEL)

CXp (eij )

e, :FeedForwam’NN(Si_l,hj) =



Tree-to-sequence £ 7 /b

« A1 DR)HEE %7 ) A (Eriguchi et al. 2016)

LSTM ) e
1w T EEE T
LSTIVI T

LSTM — LSTM —~ LSTM —~ LSTM

LSTM

® o lx EaEss

\%

A4
v

LSTM LSTM LSTM LSTM LSTM LSTM

LSTM

T

He saw the moon W|th a telescope .



ERA

In information technology and electron field, the application of
nanotechnology to next generation semiconductors, high-density
information record technology, miniature integrated circuit
elements, electric power saving displays using carbon nano-tube,
etc. can be expected.

-

IFREWN & EF DT TIE, XREREEE~DF/ TV
JRY—0IGH, 5 rglinaﬁ&m, 8 /B EFE A
EER, Hh— T/7L/71 — 7 AW TEEBALORTE
ENHIF TE 5,

36



= 2 — 7 I)LEEETE T )L (Vinyals & Le, 2015)

—_—

e IVOA—X « TOA—XRETILTCEREXAFE
- FEBF—%
o REIOFTOREE 620073

FELIZETNEABEDEFEDH

Human: who is skywalker ? Human: does a cat have a wing ?

Machine: he is a hero . Machine: no

Human: who is bill clinton ? Human: can a cat fly ?

Machine: he 's a billionaire . Machine: no .

Human: 1s sky blue or black ? Human: how many legs does a cat have ?
Machine: blue . Machine: four , 1 think .

Human: does a cat have a tail ? Human: how many legs does a spider have ?

Machine: yes . Machine: three , 1 think .

37



KDD paper

e Karol Kurag
b i

Hi,

Ded you manage lo updale Uhe sereenshol on Lhe front
page? We necd to seind the paper tonlght, hape we can
meake it in time for KD

Chears,

Karal

B4 BY (Kannan et al., 2016)

Query

Top generated responses

Hi, I thought it would be
great for us to sit down
and chat. I am free
Tuesday and Wenesday.
Can you do either of
those days?

Thanks!

Alice

I can do Tuesday.

I can do Wednesday.
How about Tuesday?

I can do Tuesday!

I can do Tuesday. What
time works for you?

I can do Wednesday!

I can do Tuesday or
Wednesday.

How about Wednesday?
I can do Wednesday. What
time works for you?

I can do either.

Table 1: Generated response examples.

Kannan et al., Smart Reply: Automated Response Suggestion for Email, KDD 2016




BHAANSZ 2 —TIL Ry T — 7
(Convolutional Neural Network, CNN)

s BFTHES .

e b

INT A — R INT A — R INT A — R

5x3=15 3x3=9 3

INTA—=RPxRHT I EICX)BFE %
E'fg%nb n_ljzz T X l\ 77'557,—6\ & E%jj

39
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B D e B S D A B,

S Canguass | [ group of people
Deep CLI Generating Shopplng at dan
NN outdoor market.

-
O
= @ There are many

vegetables at the
fruit stand.

(Vinyals et al., 2015)

KED 7 N)UAT T BR THEHIRZEHCNN Z FH
2. SREAN T ZEDER TS EERNNZ 2 E

40



D@@%%X@Em

/ log pi(S1) | | log p2(52) log Pm
?D A T A
For P! P2 Pl
% r 1
ME-E!FT
SEe;
Fom T > > > >
=G5 ~G |5
‘f‘éz - - -l -
o 1 1 1
;;; \ ~sl s, NS
t t t t
image & So Y Sly (Vinyals et al., 2015)
N J

CNN RNN
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E% EIH S?EE EX’T&IJ (Vinyals et al., 2015)

A person riding a Two dogs play in the grass.
motorcycle on a dirt road.

42
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<t
O
LT

=pad= =pad= =pad= =pad=

e e s o

<EQS>

is talking
T T
Encoding stage Decoding stage

Venugopalan et al., Sequence to Sequence — Video to Text, ICCV 2015

time
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Uml
e

Correct descriptions.

SZ:;‘JT: A maﬁ is uing stunts on his bike,

S2VT: A man is shooting a gun at a target.

SRS D A

Relevant but incorrect
descriptions.

SZVT: A man is cutting a piece of a pair of a paper.

S2VT: A catis trying to get a small board.

Irrelevant descriptions.

o,

S2VT: A black clip to walking through a path.

Venugopalan et al., Sequence to Sequence — Video to Text, ICCV 2015



CNN (2 & A X5

. igﬁ n-gram (E@tﬁ%@%) Y 7 b 627@&

wait
for
the
video —
and -
do —

rent HE

it

n x k representation of
sentence with static and
non-static channels

N

Convolutional layer with
multiple filter widths and
feature maps

‘8 (Kim, 2014)

Max-over-time Fully connected layer
pooling with dropout and
softmax output



SQUAD
(The Sanford Question Answering Dataset)
Rajpurkar et al. (2016)

° W|k|ped|a§a 5_3. 6: Eg —a— %) / In meteorology, precipitation is any produch

_ of the condensation of atmospheric water vapor
QAT _ /)LZ ’b / l\ that falls under gravity. The main forms of pre-
cipitation include drizzle, rain, sleet, snow, grau-

° j(%ﬁj‘;é; pel and hail... Precipitation forms as smaller

droplets coalesce via collision with other rain

i SOOEEEE\ 1OEQA/\O 7 drops or ice crystals within a cloud. Short, in-
7 3 |_7 I\\\ \/ _ :/ S 7\\6: \’::]Tlsez F?Z:zizrz:rain in scattered locations are/
J: - T 'T/IEEX ﬂ\/ha:t causes precipitation to fall? \
° F)—T— Fll:ﬁ @%Z\_ Cj:;z% b 0) gravity

[ _E §|J What is another main form of precipitation be-
sides drizzle, rain, snow, sleet and hail?
graupel

Where do water droplets collide with ice crystals
to form precipitation?

Qithin a cloud /




Dynamic Coattention Networks (xiongetal., 2016)

5 A DT

s XELEMOFDREFZH VDA LE CTE

A<




WamarwEE T H5EMLE (QA)

X &
Mary got the football there.

John moved to the bedroom.
Sandra went back to the kitchen.
Mary travelled to the hallway.
John got the football there.

John went to the hallway.
John put down the football.

Mary went to the garden.

=l
Where is the football?




Dynamic Memory Networks (Kumar et al., 2016)

.2’{‘7&

-

C

H
(-

1Y 270D I BRI Z]IE

RHETE

Episodic Memoryez
Module

0.0

Answer module

49




{EEH

Original Text (truncated): lagos, nigeria (cnn) a day after winning nige-
ria’s presidency, muhammadu buhari told cnn’s christiane amanpour that
he plan% to aggreq%n eh flght cor ruptmn that lla'-; long plagued nlgerla

a}), ERSNTZER muhammadu buhari says he plans to aggressively

r ﬁght corruption that has long plagued nigeria. he says his administration is
confident it will be able to thwart criminals. the win comes after a long his-

Il tory of military rule, coups and botched attempts at democracy in africa’s

f most populous nation.

N I . J
about 2 million votes, according to nigeria’s independent national electoral
commission. the win comes after a long history of military rule, coups
and botched attempts at democracy in africa’s most populous nation.

(See et al., 2017)



Pointer networks (vinyals et al., 2015)
c AR DERZIET RA  XDRY % H T

e
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i~
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I

(1] [a] [2] [1] [€
__ttttt |
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1% 15 (%] 2 LY 4 12 LY il 1 %2 [%a | %a 0l [ %a| | %2 [*4
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(a) Sequence-to-Sequence (b) Ptr-Net



Encoder
Hidden
States

Pointer-generator model (see et al., 2017)
« RA VR ZHR L TENXXDETEZ E K

Attention
Distribution

Germany emerge victorious in 2-0 win against Argentina on Saturday ...

\

Final Distribution
A N\

"Argentina” r
X(l _pgen) h -q—xpgen

Ammm——mmmmmmmm o >Z00

| ]

Context Vector ‘ I I I
. ‘ - R L e > Z00

uonnquisiqg Aiejngesop

770

<START> Germany beat

y
$9]B1S USpPIH J8p02a(

J \ J

Y Y
Source Text Partial Summary



)4 X

class DivineFavor (SpellCard) : \\\\
def __ init__ (self):

super () .__1init__ ("Divine Favor", 3,
CHARACTER_CLASS.PALADIN, CARD_RARITY.RARE)

N\
NI
D~
L

def use(self, player, game):
super () .use (player, game)
difference = len(game.other_player.hand)
— len(player.hand)
for i in range (0, difference):
playver.draw ()

Whenever a creature with flving enters §
i the battlefield under vour control, it
i gains haste until end of turn.

i Whenever a Dragon enters the

4 battlefield under your control, it deals
4 X damage to target creature or plaver,
fl where X is the number of Dragons
you control.

Magic the Gathering Hearthstone

Ling et al., Latent Predictor Networks for Code Generation, ACL 2016



Latent Predictor Networks (Ling et al., 2016)

.« & %H’ﬂ\j]/\d)a“4 v R H G

*x ‘x lx l X51 ¥eo X X x.l X iz Xsa X Xsog  Mam X5t K

ﬂ @ | Tlrlon Fordrlnq | | Dmdp ‘?h:ﬁld . Jaunt . Deathratt |P Eaquip a b5 / 3 Ashbrinaer .,
¥ SENUSS: JESPENY: ARSI FUSN AT r * +*++¢ :
(:l [@Tel|k )( QOO0 OO | ‘-:,=| I |I II o000 04 O
| Select Pregictor 'Copy FromName | | lGenerateChaacter |

| | 0.01 | generate "2 |

i v 0.02 | Copy Attack '
I E 0.03 | Copy Health 0.03 |generate “b"
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i . Copy Desc : ; i | 0.09 | generate “e* |
i 0.20 | Generate Character i ' !
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class MadderBomber(MinionCard): BLEU = 100.0
def __init__(self):
super().__init__("Madder Bomber", 5,
CHARACTER_CLASS.ALL, CARD_RARITY.RARE,
& battlecry=Battlecry(Damage(1),
aradeusomber CharacterSelector(players=BothPlayer().
' picker= RandomPicker(6))))

def create_minion(self, player).§
return Minion(5, 4)§

A
|,5" e

class Preparation(SpellCard): BLEU =64.2
def __init__(self):
super().__init__("Preparation”, 0,
CHARACTER_CLASS.ROGUE, CARD_RARITY.EPIC,
\ = target_func=hearthbreaker.targeting.find_minion_spell_target)
Pre p.]'fdllu,,
def use(self, player, game):
super().use(player, game)
self.target.change_attack(3)

player.add_aura(AuraUntil{ManaChange(-3),
CardSelector(condition=IsSpell()), SpellCast()))

Ling et al., Latent Predictor Networks for Code Generation, ACL 2016



Text to Python Code (Yin and Neubig, 2017)

input join app_config.path and string ’locale’ into a file
path, substitute it for localedir.
pred. Jocaledir = os.path.join(
app-config.path, ’locale’)

input self.plural is an lambda function with an argument
n, which returns result of boolean expression n not
equal to integer |

pred. self.plural = lambda mn: len(m) X

ref. self .plural = lambda n: int(n!=1)

Yin and Neubig, A Syntactic Neural Model for General-Purpose Code Generation, ACL 2017



Seq25QL (Zhong et

Question Input:

in what place did phil mickelson finish

al., 2017)

with a total of 282 7

8-

Seq2SOL Output:

SELECT finish FROM mytable WHERE total
Execution Result:
tlé

Y|
\

« BT =
_|_
C BT

* TRBEEICLY
RITRERZzHME L TFHE

JTYD

282 phil

Reinforcement Learning Reward:

Correct +1

AND  player mickelson

—_

T—X X=X

Database Table: mytable

=17

player country year ( s ) won total to par finish

Tiger Woods United States 1999, 2000 270 =18 1
Shaun Micheel United States 2003 275 =13 2

Phil Mickelson  United States 2005 282 6 Ti6
David Toms United States 2001 282 6 Ti6
Davis Love Il United States 1997 286 =2 T34
Rich Beem United States 2002 291 3 T4g
Bob Tway United States 1986 296 8 T68

SQL Vocabulary:
SELECT WHERE FROM AND MAX MIN COUNT SUM AVG = > <

https://einstein.ai/research/how-to-talk-to-your-database
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« Za—7J)bxy bT—7
e UhL>YbZa—FZbxy b T—7
«c BHAABRZ =TIy FT—7
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e IVA—KX— - T7A—X—FTI)
« SR DRI DR

s EMB R R 2 {ELT —F T 7T v TER
e LO7 Ay (? DA EHE. End-to-end FE
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