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TMA Net: Deep Neural Network for Reading Comprehension
Combining Topic Information and RNN with Attention
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Yuri Takashima Masaki Aono

1. [FC®HIC

CEEFRIE & FH R T D AN TR N A &
WOTCWD., XEEH X, TONRICEE LRI
THVAT LADEEREENET HZ LT, FHEKEOCE
fi# e 7] (Reading Comprehension) % il 5 = L N A[RETH 5.
AR, XEEENTHT2EM, Ao 3% 1f& L
To KRBT — 2 & o R AR S [12103][4][5]. = h
LNt o4 v oo —RRHEREBEREOTFF R K
EFRIATSZETRHRESN TS, X 112 CNN/Daily Mail
QAT —%#t v M1DOFIZRT. == —AFEFH(Raw Article)
% X #F(Document), = = — A FLH D K (Raw Highlight) %
FIAH L CTER(Question)}s & OV DFRZ (Answer) 23MERL X 41
TEY, =2—ATFOENINOEALTFDO 1 227 L
—ARNE L LTIRE, Z OIS T D [ A 4 5 % 30
ENOAET 2 /MO E L > TS, TRTOEA4
FIEEALINTEY, BEEAFICET oA Iz X
LIRE~OEEEMZ, XEEZHFET HRINCESE YT
T3,
INDDOKRBBENSOBEDOENT —F Yy MZEY, FE
I & D HMBRE~DOT 7o —F & L THAH VTS
DFEBINARE L 70V, FRCKBERIIT —Z 2 0gm e 3
HUEEFEEZRH L FENREREZZ T T 5. Hermann
HiX LSTM[6]ZFIH L7 EEE 782 £ 2 FiER, fekon
— L _X— 2R Word Distance # W= FEL DV HEITH D Z
L xR L[] BUEOFRMEIZET 20 W77 7 m
—FF 2 FHEICKRBITE A LD, 1 DHIIXEEEM
FEBEBIZEICGTTE (VT Ry 7FRE) THD
[71[81[9]. 2 2 HIFHEMBRRICE E SNHT T v a v
0] 23E A L, ERNEICE#E T 5 XEO —#oIcEH
TLHLFEE (TTrvarFiE) THHI1L]. 2O ATF
Ry T FREET TV a Y RFEOBE Z RIS A D
72 F{EAS, Dhingra H2ME4 T 5 GA Reader TH H[12].
GA Reader TIIT7 T a v EFlc kY, B LB
RLTWAXEDOEFERTREHYERALMMNIL, XELE
RIOfFFEABEIEITH 2 L TEVWESREZERL TWD.
X 51T GA Reader TIXCHNL[7][13], HLEEHNAL[1][2][11][14]
OTTrvarkiIiies, BRMLLOT T a vk
BELTND.
AMETIE~NT Ry T REETT v a U RIEICMZ,
XENRTD FE Y ZICHH LETEOH 3 22l db
W BRMEOEET VERE TS, AL —42 k&> b

T BB HIFFL 2 K52, Toyohashi University of Technology

— Raw Article
( CNN ) Once Hillary Clinton’s official announcement went
online, social media responded in a big way , with terms like
“Hillary Clinton, " “#Hillary2016, " and yes , even
“#WhylmNotVotingforHillary” trending . Certainly , you
couldn’t go far on Twitter ( even before Clinton tweeted her
announcement ) ...

— Raw Highlight
Response across social media led to multiple trending topics
for Hillary Clinton's presidential announcement.

Y
— Document

( @entity0 ) Once @entity1 ‘s official announcement went
online, social media responded in a big way , with terms like
“ @entityl ,” “ @entity2 ,” and yes , even “ @entity3 "
trending . Certainly , you couldn’t go far on @entity4 ( even
before @entity5 tweeted her announcement ) ...

— Question
Response across social media led to multiple trending topics
for [X]'s presidential announcement. Answer: @entityl

X 1 CNN/Daily Mail QA 7— %t v kDO —f]

DXETH, AEPERITHHESL N Y 7 13ZTHS.
Z1E, CNN/Daily Mail QA T¥—4% & v Mi=a2—ZAiH%
FIRLTWaER, TONEITBIE, [ AF—Y7RES
IZZH7=%. LENET D My 7 3BT L, £0
AN+ 22 &L TCUEOHMA~DEMNHIEFTE S &
Wz 5.

AR TlE CNN/Daily Mail QA ¥ —# & > h®H D> CNN
QA 7—%% vy hEHWT, =&y PNOXENEKT
FEY ZIZOWTHEZITY. SIHICALTF Ry FFiE,
TTrvvaryPikl, My ZIZEBR LIETIEEMAGD
Wiz EOMIEE T VERRE L, 1ERTIEE OLBE
Bpa Efi4 2. 2 &iTiX Reading Comprehension (2 B9 2 5
XEBNTD. 3ETIXIE Yy 7 ET VB LOCNN QA 7
— Xty b MY ZIZOWTHERT L. 4 HiTiE~rT
Ry THE TTrorvaryFEBLIOMN vy ZICERLE
FiEEAR UM EOMEET VOBEZHAT 5.
5 HICIFIREET NV EERFIEIC L D el 528w i L,
TDOEBELEEBRAD. 6 Hildfbiws L OS%OBEIZ DN T
IRV
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2. EEHRR

U4, Reading Comprehension (2B 2% KB 27— & &
v AR &7 Z L2 XY, Reading Comprehension
DOHFFEFREANATON T WD, 2 2 CTIEEHFRE O U B R
NEWDT=dOT—4% &> bOFEMEB X ORE I N FIE
ETMTOWTRENT .

2.1 Reading Comprehension 2R3 5 T7—2t v k

CNN/Daily Mail QA ¥ —# % > b : Hermann 53X CNN '$5
L U Daily Mail 20> = = — AFRH & Z OEHSTEHWTHE)
THE LT — &'y FEAR LZ[1]. XEBIOERIC
FET 22 TCOEAE A FITEBIRZ 4 - 72 £ £ “@entity0”,
“@entity1”E Vo X D e T U X AR EHRBICER S
TWVWD ZENRRMRETHD (K1 D Document ZHH) .
ZORBUZ LY, XA 7 EFEALFNCET D FERTmig A 2
L LR e BRI RS S D N TED. T
— &4 XiE, CNN IZOWTHIBAT — % 23589 38 J5 i
9 FRH) , FRARBLOTAMNET =2 03% 45 3
TRITH%. Daily Mail IZ W TIEHT— & 2549 88 7R
(f22 05758 , BARHT #2806 5, 72 AT —
AR5 TRHTHD.
Children's Book Test & —# ¥ v b : Hill HI3EFXEREY
A h® 12T % Project Gutenberg > 7 H AF L= EFEDT
FAMERONCTHBELLET -2y N2AH LRZ[2]. XFE
EEMSUE, WEET OERET D 21 I BAER S LTV .
ZTDIL, KEO1LEFRWZ 20 LELEFEIL, KED 11X
ZERICEY Y TS, 2 L CEMXPOLED | BHeE (H
HA4G, 4, BhE, fiEsH) 27 —XFRvg e L, E
iRt & 70 D HEE 2 SR L OVE M RIS B A [F— O fhFal o B
FENDIRIIN 10 B OMFEEMN D 1 &IN5, A
BEARS~ A 7 STV A CNN/Daily Mail QA 5 —#
Ty NERRD, F—HP A X, AT 2B 6TTH
R (98 ) , BHSEAT —2 2 8 TR, ¥ MHFT—Z2 1
THTH 5.
Stanford Question Answering Dataset (SQuAD) : Rajpurkar &
X Wikipedia @4 % AV T SQUADI.0 & HE4E L 7-[4].
Wikipedia DFCHE 536 fEnH 7 F 0 RY—v > 7R FIHL T
010 FRIOERZARK L TW5D. & 51T Rajpurkar ©133C
BIZRHET AL OO0, TOXEEFALZIT TIIEZ LN
RWVEMEBEFOT — & > MIEM L7z SQUuAD2.0 #2428
B L72[5]. SQUADI.0 ORARZMEE L TEF 5T

7o MREDPLTLEPHFEL TS &V ) mEfEL,

LV BRENTHGERE NI A7 Lo TS,
2.2 Reading Comprehension D= DfEEETIL

Hermann H XX HEd L EMgqgx e Ll 7F X b
9(d, @) LIFRBEEMOBPE LR T 5 2 &L TIEMOHEE %
fToTWa[]. gldq)PFERBIEL LT, Deep LSIM
Reader, Attentive Reader, Impatient Reader > 3 FifH &2 L
TW5%. DeepLSTM Reader TIE3CHE & H & XE) Y Fo5 T
AR S, EH MO LSTM IC AL TW5. Attentive
Reader [FEMLZHWTXEFOFHEFIZT T v a vk
1 https://edition.cnn.com

2 http://www.dailymail.co.uk/ushome/index.html
3 https://www.gutenberg.org/
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1792 & Tg(d, Q) 3ER S 41 5. Impatient Reader 1ZE M3
OHFEZ LT Ty va 2B L, CERBREZBRHIC
FELTVS.

Chen 51Z Hermann & @ Attentive Reader Z2 R L7=E5
NERELTWD]. BEMXEHWEXE~OT T v
a VOFHREFELE L TRBET 7 v ¥ 3 » (bilinear
attention) A L T\ 5. BIET 7o v avicdkv, W
L2277 va L EME CEOHGEOFLE %
FHICHAT DN TEHERLTND

Kadlec 53 3CE & E M %M MO GRU == v 14T A
NTHZEeTENENERT MVRBUIZES L, Nz H
W SLEADT Ty ary&zZfToTn5hH[15]. Ibig, X
BENTHEOZ LT 4T 4 ZEIZT Ty ary THIER
THFEEE LADEDIRAS VE—Y A - TTrvay
(pointer-sum attention) %@ MH 95 Z & T, XENIZ 2RI E
HBT 22T 47 1 OEFRE 1 DICERNT D AS Reader
ERELTND.

Seo HITLF LUk, HEEL~L, 3T F A LL
Do MEBR ZMEAEDE, BMEHNIZXE~DT T v
avé, XEEXHWEERA~OT 7 ¥ 3 v (bi-directional
attention) % i il L 72 BEfE 1972 € T )L 2 AEEE L TV 5[16].
CNN/Daily Mail QA 7 — % & b & SQUAD D 2 FfHD T —
Sty NTRHMIERZITY, EFEOFEDIMEEZHER L T
W5,

Yu HIdE IR E RN T « T T 3 3 2 (self-attention)
[17]% V=5 L 2 HE55 L, SQuAD & Trivia QA[18]D 2
FBEOT — 5y ML DEROFBR, 1ERFELY EN
BENFOND Z & &R L7Z[19]. Reading Comprehension
A7 OFFEET VTR AVSORTWAFFH =2 —F
Nxy T =27 RNN)YDORDYIZ, BERiALLEELT - T
TrvarERATLIE T, EERom ERZTTRL,
FAIFRE 7 L 2T 2L ORI EBL L TV D,

3. FEYIHIHFESLUCNNT =21y FD +
Ew oo

AE T, |EETLOHELLRD MYy ZHIHTEICS

WCEOFEMARHTS. £72, CNNF—4t v &

LTHELEZ Ny 72T ICOWTEBFIZ N5

IR EAT S .

3.1 FEY O MEFE

QA THWOLND XER L OWERMIZIZZNZEN TS0
MY 7 BNFEETDHEEZBND. #ixIiE CNN/Daily Mail
QA 7T—4ty MIiza—AEFELHNTHEINTEY,
= o — ATRFITEIE, ERE, AR—YRE, ZERMEY
IINFIET D, ZDTEHINGD Yy 7R A FRiE
LT AND Z LT, MEDCHEICHEIRTE2EE X
LS. RFETIERNE Y Z7ETAD 1| DTHDOHEBENT
+4 U 7 VELSTVE(LDA: Latent Dirichlet Allocation)[20]% FH >
ThE Y7 OHMHEAEITS. LDA T 1 DO CENBIENICHE
BOMNEY 7 E2EHEATHDEREL, CEEEHDO N Y
7 DIREDMT, £ MYy 7 2BHOEEDIRE S TE
HL=bDThD.

WIZ, LDAICEDCNNQAT —H v hd hE v 7 it
FIEIZOWTHHT . FEy 7 ETVOBEICIE, IE
B, A0 3NS5 HT — 2538 Hi%
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#l BIA2XEHNSE N NE YT B ISHE, TO My 7 HBHERT 2 HEE
=5 ey 7 HEE BT 5 SCEH
5 year, team, said, world, players, time, football, game, club, season 34444
17 said, people, government, killed, group, police, attack, attacks, security, for$es 29916
3 second, first, win, match, th, two, goal, last, home, final 26830
6 show, film, music, like, nt, movie, one, said, also, new 25649
19 said, court, case, charges, attorney, trial, judge, prison, years, according 21933
21 said, president, government, country, minister, told, would, statement, also, official 21250
2 nt, like, one, would, know, people, think, get, time, going 19971
23 said, people, plane, flight, according, storm, water, passengers, one, two 19478
1 said, family, told, father, home, mother, year, son, old, death 19310
22 company, new, million, said, companies, business, also, users, use, market 15960
0 people, says, nt, children, school, work, help, life, women, many 15594
8 military, war, forces, weapons, would, conflict, international, regime, troops, region 15354
10 said, report, information, officials, investigation, government, security, statement, tol 15121
4 president, government, political, economic, country, economy, years, would, power, many 15113
7 said, would, president, campaign, bill, sen, nt, health, state, federal 13205

EHL, TOPDOXEDOHEZMND. My 7 NEER
HEECRUILINDOZMT 570, FiLEE L TILEND
HMOFE, TR IO, “the”2 DA by 7T — R
frELZ. A by 7U— ROBEEILNLTK* ® stopwords® &
SEIZ LSBT, AT —F 2 THEEREDS 10 B
it 0D BiFE & PEAL b S AT B R 4 B RE(“@entity™) X/ A X &
Bl OHlR Lz, ks hvd Ny 7HuT2s L, XE

HTEOVO Ny IV EERIET /87 A —Xald 125 ITHE
L.

32CNNT—42+ty D FEY I R

3 i THE L Ny 7 EFAEZHNT, FEYZ D

I EAT S T4 R %2R, CNN QA T—F & v FDOLEID
DWTENEN FE Y ZITZITV, ME v ZHEENRD
BWhE Y&, TOXENETDH Yy 7 LRELT.
FLIBTIOILEENZ Ny (EAL 15 &, 20
My 7 PR 2 HEE (A 10 HFE) #RLTWD. R
1 DOBYE, AR—Y, BF, KKLED N Y7 BNFEE
TAHZLDMERTE, CNN =2 — 20X FHIIZEER MYy
T THER SN TWD Z EN0D. FRCAR—VIZEET D
Z—a—2 (FEvZS5, Y73, EOERICHETL=
2—A (M7 17) BDEEFELTND

FEYZ21& FE Y Z 4D 2OICERTHE, WEITH
RICET A My I THEEEZDND. ILITHOHT S
L, PEY 7 2NEFRMBERKEDOHKEIZONT, "y
4 IRFCET D Py s THLZERHRITES. 2o
My 7T ME TBHR] REDIRWVME Y ZIZR BT,
ZDOHFTHRE Y 72N DT AT A XTEDZ & DHER

TE, KVFEMAR Ny 7 W ARETHD Z L3305,

4. FEv O HH L RZBRFE A EHE - HERM
BOREETIL
AEITHEICE L EM A ERER EICGLTE (TR
v IFE) &, BRNRICEHET A XEDO -HOICERT
DFE TTrvar R, XEBIOCEMO MYy

4 http://www.nltk.org/
5 https://pythonspot.com/nltk-stop-words/

$E 25

W& B LEEFEO 3 D% b a bR -l Eo Mkt s
NERET D, BARMIZIL, Dhingra H34EET D~ /LT
Ry T REET TV a CREOME MRS A D
72 GAReader[10]2X—R & L, XELHMOF{ES MY v
JIEREHBEONBRIALEET D, AR TRET D0t
R ORIEE T VOMER ZX 2 (287, LT, fRiEE
FIATONWTFERT 5.

Embedding & : #1912, XA I OWVERFqx BiElcnEI L
b &, SHBEBLZeRTONBFIICEBRT 5. SEBFEL
~D= LY, RHERQITFRT LI RLEL
BRNZOWTDE, Qe &35, 12720, mIZXEDOHGEY, n
ITEMOHEGER LT 5.

(1
©)

i e
Dg = [x1, %2, e, Xm] X1, X2, e, Xm € R

QE = [yl'yZ' '"!Yn] Y Y2, Yn ER®

LDA /& : Embedding J& & [FIERIZ SCE R L OVE 2 HEEIZ 5y
B|L721%, 3.1 HiTR~7Z LDA EF /M X D FHED b B
v I HEREB T 5. 0, XFE, BMzon TR
REXDITRT LI N IHEREEATENT MLR
BHEBL, FELUHINE Yy 27 HTHD.

(3)
(4)

— % % = s = ¢
Dy = [%1, %y, o, Xm] X1, %, o, Xy ER

QT = [371'572' ""5771] )71'572' 'yn € Rt

RNN /& : M J5[H GRU[13]1% AW CCIR%E B8 L= /iR E
~OEWEATS . LEOKHGEIZ-OWT, Embedding &,
LDA BTHEONI-XEDONY MARB 2R LD =
[dyy s dm] = [X1 I Bqy oo 2 1| By ] ZNEFF ), 30 J5 110D GRU
WCATIT 5 Z L THREG)EROGITRT LD RBATCARD 5y
WFEBh, hEBD. 72770, IR HE s F T

?li = GRU(Hi_l, dl‘),i =1,...,m (5)

h; = GRU(hyy1,dy), i =m, ... 1 6

LT, g5 &GO GRU TR bk ik Bl 4 d
FEL7Zh = bl %, iBBOHFEIZBIT D XIREZEE L
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LDAZERWTESED H:“\;)8 qrﬁ%%
Pr(ty).Pr(t;),.... Pr(t H i i
[ (”1) ) (t2) ( rf)] Qu_e'stlon = softmax(QTd,-) Qu'e.stlon
Bll: “met"@ HE w75 [0.6, 0.1, ..., 0.2] XXX  visited Prague i XXX  visited Prague
w41 | meeting, greet, handshake, see, ... | | | 1 | \_l_l_| _I_l_l f:i ; d. I . | | | | | | | | | | | |
R 22 e cor i, i . N s o S S |. DICLI DL
[~Ewn | father, mother, son, children, ... ::i 3J A Q: BRIOSIRDSEE {. ;:i >:<|E
Document = o - - A =
obama [T T[T 1] @ © ., @ . BEEEECCC
went CTT T Attention® | \\ FEZ R LEDE TN

i { N ™,

- ‘'0EL . .

. Aggregation

o 0 W

Progue [TTTICTTT]

|_Embedding __LDA___Bi-GRU _

Attention

====-e_.. P(Obamalg,d)

5i
iel(0bama,d)

.. BiGRU ____ AnswerPrediction

GloVem LT HIREEELL B NERREL L TR wELEHE EROERECEOEEOSHFEROBUETED
B oaERCER SEERICER YEOCOFRCEEYI ShERE  BOEUEER BUENSTEVWEOEEACEE

2 REFEOPHEK

BRI LERT L. HMICBE L THRKOFE TR
RO 3 ERIQZ1GS .

Attention J8 : 77 > ¥ 3 > D J51ElE Dhingra HMEE LT
Gated-Attention Module[12]%ZEIZ LT\ 5. X (7)) TXE
BT 2 RFTSUIRKR B, EBROT 7 v a v EITY, K
@) CHEDRFTLREBE LI-EMOyBEREED. <
DI, SLIEOHRFTSTIRICI Uz, miEEEOE - 058
KHMNE &bz b, &b, KOTTrTvv
2 R VOB MO ER B A SCE ORI
52 LT, BEONFEBE LTI CEO SR Z Hi-
WAERRT S, O, BEHEILOBEELET. ZooEE
HEH 9 —F RNN B, X5IT Attention BIZATTHZ L
T, WELEMEZGY IR UEHET 5. AW TIX Dhingra
5O PIEBROFEFIHEVY, RNN B & Attention B % 2 [H]
ML, %% D Answer Prediction J& & & & EF 3 [a] GRU
2=y h~D AN EITSTC.

a; = softmax(Q7d,) (7)
G; = Qq; ®)
di=di O ©

Answer Prediction J& : SO L — ARV E DN E
IE L, XHEEND T L—AKRLF E TORFTNRR, & K
ND T L—ARNF ETORFTCR %, GRU % HVTh
BEBRICDa—R45. 20%, 2 DONBERZER
LCh=h Il %5, w2, R1)TT L —RAKLAIC
B9 2 AT SCARD 432 Bih, &, RNNJE & Attention & % i
LTHELNIZLEDONRFRDONEZEE L, softmax B
$ah L CLED BT AR E 7 L — AR F O RET RO

6 https://github.com/keras-team/keras
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BPE 2 R MR 25D,

s = softmax(h; D) (10)
WIT, XEd & BqDifEpHc € ClTOWT, chBER L
e HeE A () TERMET S, 2720, I(c, )ITXEIN
TOMRBGERcOLBNETHD. ERENOMRBEGEA N
CENTEEFAET 2%6 (K2 TiX, 72 & 1% Obama)
LD, TNOOMEELELAEDE 1 DIENT L
HAEITo TS, T OMLET Kadlec HAMRE LIoRA ¥
—h L« 77 > =3 “(pointer sum attention) [15]% 5 &2 L
TS, &S, ORI E WISz X (12)Ic X
NEXEHESD.

Pr(cld,q) « S v

i€el(c,d)

a* = argmax,c-Pr(c|d, q) (12)

5. LLEEER

RETIEOFMWEZHERT 57291, CNNQA T—F+&
v 1AW T ER 21T 72, 5.1 HiTl, FEMR%E
BREREZ IR B . 5.2 HiCIIERTIE L OB R OFE R
R, R AR Z RN B ERELTD .

5.1 RERFZTE

Embedding T~ v VU 7T 5HEEL, =0T 474, 7
L— AR E L BRI @O HEEDOGEE 5 TREICHIBR L,
Z OO HEEIIARENFE L L. Embedding DR ILEIE 100
EL, PIME L L CAIBREE A D Glove[21] & FIH L 7.
GloVe IZ1F(E L2 WHEEIZ DWW CIE, [0.0,1.0]0— 8§54
WIMEZE 527, FE Y 7 BT FPHREROER LD 251C7%
ELT.

ETNOFHICONT, HKiE{bF LT Adaptive Moment

Estimation (Adam) [22]Z 8¢ L, 8313 0.001 & L7-. &

Copyright © 2018 by
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ZM¥AE /AT bu—Lt L, ZuAxTy burb—n
NETRDEHIICFREIToT2. Ny TV A XL 32T E
L7z, Fey 777 bR 024 L, MHMH GRU L=y k
DANFIR7 MVIZHEH L=, GRU OB DORIGIE 128 &
L7=. 728, RET/MIT Keras® (12X » THEL-.

52 RBRIHEREER

CNN QA F—# ¥ v &AW ERERA2FE 2 (RT.
CNN QA F—Zt v FOTFT X NHTF—Z 2B AARET L
DIEZERIL 787% Cholo. MOFELHETSHE, kb
TEE D E O Dhingra & 2322 L72 GA Reader[12]L 0 IEA
N ELTEY, KRFEEOFIENHERTE S, Eoo
HREFTAET TR, ToHrTAEF L LHEBRLTY
ARFEORENMLO T o TAEFAOREES LE - T
WA ZENDbND.

#2 CNNQAT— 4ty FOKET ML DIEEFE

Model Dev Test
Deep LSTM Reader [1] 55.0 57.0
Attentive Reader [1] 61.6 63.0
Impatient Reader [1] 61.8 63.8
AS Reader (single) [15] 68.6 69.5
Stanford AR (single) [11] 73.8 73.6
BiDAF [16] 76.3 76.9
GA Reader [12] 71.9 71.9
Stanford AR (ensemble) [11] 77.2 77.6
AS Reader (avg ensemble) [15] 73.9 75.4
REFIE 77.9 78.7

RIZCNNQAT—4ty hOT A NHAT—Z DR T, #
RTIETRRE OREE IS LT BBl 2 =g, 3 1% GA
Reader C& 2 DHEEIZRI L 7= DIk L, RETFIETIESM
LIzl ThHD. B, 7—%y NATHEASFIX
“@entity” CEA L S LTV 523, 3 TIEFEBEO=2—RA
ETEZL EICEAAFEZEILLTND. 3 TR L7f
X RT~DOBENRHHSINDZ EICBEALTHLELZLDOTH
5. BT L—RENAZIZ% L, GA Reader [3“Fox” (7
VERER Yy NU—7) EHEE L, % FiL Tl “Brian
Grazer” (M7 05 = —H—) L IELWEE A2, CNN
QA 7 —% %ty b TIHBEBRAFNELAILIN TS D,
SLEH D7 Arrested Development” (7 L E R J <) R“Netflix”

(AvZ 4> DVD LU Z RGN Y —3 v JEUE
FESH) LV omBERLFOFERMBREIEHT L2 L
TERV. 201, TOMOHGEOTERN/EEL 22D
“producer”, “streamed”, “episodes” & \ N> 72 R 22 BAGE D
By ZIE#RND NI TH Ny 7 ThDHZ & EHEE
L, ZOHEREFATHZE CEMEBXHT LN TE
TmeFExbhb.

6. EHYIC
AFwL T, FHEENCEIFMENZNDFEL LT
QA ¥ RAZIZEHRL, vAVFRyTFE TT7orvarF
BIZMA T, X0 My ZIERICER LI FELHLED
VIEAENRETNVEMELL. My 7 EHRoMEICT
7 https://edition.cnn.com/2015/04/07/feat-arrested-
development-return/index.html

$E 25

— Document
(CNN)For those wondering if we would ever hear from the
Bluth family again, the answer would appear to be yes.
"Arrested Development" executive producer Brian Grazer
said the show will return for a fifth season of 17 episodes.
The Hollywood mogul was interviewed on Bill Simmons'
podcast recently, and let it drop that fans can expect more
of the quirky comedy. Netflix had no comment for CNN
when asked to verify his statements. The fourth season was
streamed exclusively on Netflix in 2013, after Fox canceled
the show several years before. Despite critical acclaim, the
series never had big ratings, but has a devoted fan base,
who often quote from the show. It was not yet known if the
full cast, including Jason Bateman, Michael Cera and Will
Arnett, will return for the season.

—— Question
@placeholder claimed the show would be back in a podcast.

—— Answer ——
Brian Grazer

Predict

GA-Reader: Fox
Our Method: Brian Grazer

RETFIETORING]

X 3

REMN Y 7ET L THLLDAZFIHAL, CNNQAT
—H Yy FERAWTEBICETVERBRE L TOITETT 72,
S OFER, CNN QA F—4 & v MIER, KR, AR—
Y, BEQERAR N Y I RNFET D ENHERTE .
FETAEE LT LDAET NV ERBEFEEZEAL, QA ¥ X7
IR EETVEER LTZ. CNN QA F—4 & v hTH
BRaAT o TR, thoFIEORKEL LY, BEFEOR
k% Hess L7z,

SHBOMEL LT, —DBIC MYy 7 BT AORRNRE
T oAb, LDA BT VERE ST HBERT 2 HEEIC A K
v T — RRHBLRIC L DHIRE DT b 00, “said”
BEEAED FE Y ZIZHBELLTWEY, “atle EOEIE
FEO—ENBINTZY Liz. £0D7=% TF-IDF 7% & CTHFED
BASITEITHOZ LT, HHWAHILETHEMICHERT 5
HEEZEDBRE, KON HEICERES Ty
7T INOMEE B L2V,

TORIMOT =4y ML AREETLOEDED
WERNRZET D, AFFETIECNN QAT —4¥ &y &2
W3, AU =2 —REFZHH L THEEI N Daily
Mail QA 7 — ¥t v N TOERBREITWV V. 51T,
Reading Comprehension % | 57— & > k T& % Children's
Book Test 7 —# ¥ v +=X° SQUAD TOALMEDHRR & Y%
L.

BRI, FRFEICL D ERDIBEET VOHENZETS
515, Chen HIFHMMTIEIILDET VOFERKRT, N-
gram B EDOENEEZ TR L TWB[11]. D=0 BIRAH
Za—I ARy hU—2 7 EEFHALT, N-gram DX 572
A DO SUIRE R L 1= f5 B Ed =2 —F V% v F THRELX
, FHETLORELBIELIZ.

Copyright © 2018 by
The Institute of Electronics, Information and Communication Engineers and
Information Processing Society of Japan All rights reserved.



FIT2018 (% 17 EMEMM SN 74— L)

#HiEE
ABFFED—ERIL, BFE A (B)
DR A5 TAT LT,

(

ZEXH

[1] Karl Moritz Hermann, Tomas Kocisky, Edward Grefenstette, Lasse
Espeholt, Will Kay, Mustafa Suleyman, and Phil Blunsom, “Teaching
Machines to Read and Comprehend”, Advances in Neural Information
Processing Systems, pp. 1684-1692 (2015)

[2] Felix Hill, Antoine Bordes, Sumit Chopra, and Jason Weston, “The
Goldilocks Principle: Reading Children’s Books with Explicit Memory
Representations”,  International =~ Conference = on  Learning
Representations (2016)

[3] Takeshi Onishi, Hai Wang, Mohit Bansal, Kevin Gimpel, and David
McAllester, “Who did What: A Large-Scale Person-Centered Cloze
Dataset”, Empirical Methods in Natural Language Processing,
pp.2230-2235 (2016)

[4] Pranav Rajpurkar, Jian Zhang, Konstantin Lopyrev, and Percy Liang,
“SQuAD: 100,000+ Questions for Machine Comprehension of Text”,
Empirical Methods in Natural Language Processing, pp.2383-2392
(2016)

[5] Pranav Rajpurkar, Robin Jia and Percy Liang, “Know What You Don't
Know: Unanswerable Questions for SQuAD”, Association for
Computational Linguistics (2018)

[6] Sepp Hochreiter and Jurgen Schmidhuber, “Long Short-Term
Memory”, Neural Computation, pp.1735-1780 (1997)

[7] Jason Weston, Sumit Chopra, and Antoine Bordes, “Memory
Networks”, International Conference on Learning Representations
(2015)

[8] Alessandro Sordoni, Phillip Bachman, Adam Trischler, and Yoshua
Bengio, “Iterative Alternating Neural Attention for Machine Reading”,
arXiv preprint arXiv:1606.02245 (2016)

[9] Yelong Shen, Po-Sen Huang, Jianfeng Gao, and Weizhu Chen,
“ReasoNet: Learning to Stop Reading in Machine Comprehension”,
KDD, pp.1047-1055 (2017)

[10] Dzmitry Bahdanau, Kyunghyun Cho, and Yoshua Bengio, “Neural
Machine Translation by Jointly Learning to Align and Translate”,
International Conference on Learning Representations (2015)

[11] Danqi Chen, Jason Bolton, and Christopher D Manning, “A
Thorough Examination of the CNN/Daily Mail Reading
Comprehension Task”, Association for Computational Linguistics,
pp.2358-2367 (2016)

[12] Bhuwan Dhingra, Hanxiao Liu, Zhilin Yang, William W. Cohen,
and Ruslan Salakhutdinov, “Gated-Attention Readers for Text
Comprehension”, Association for Computational Linguistics, pp.1832-
1846 (2017)

[13] Sainbayar Sukhbaatar, Arthur Szlam, Jason Weston, and Rob Fergus,
“End-To-End Memory Networks”, Advances in Neural Information
Processing Systems (2015)

[14] Kyunghyun Cho, Bart Van Merrienboer, Caglar Gulcehre, Dzmitry
Bahdanau, Fethi Bougares, Holger Schwenk, and Yoshua Bengio,
“Learning Phrase Representations using RNN Encoder-Decoder for
Statistical Machine Translation”, Empirical Methods in Natural
Language Processing (2014)

[15] Rudolf Kadlec, Martin Schmid, Ondrej Bajgar, and Jan Kleindienst,
“Text Understanding with the Attention Sum Reader Network”,
Association for Computational Linguistics, pp.908-918 (2016)

[16] Minjoon Seo, Aniruddha Kembhavi, Ali Farhadi, and Hannaneh
Hajishirzi,  “Bidirectional ~ Attention Flow for  Machine
Comprehension”,  International ~ Conference  on  Learning
Representations (2017)

[17] Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszkoreit,
Llion Jones, Aidan N. Gomez, Lukasz Kaiser and Illia Polosukhin,
“Attention Is All You Need”, Neural Information Processing Systems
(2017)

[18] Mandar Joshi, Eunsol Choi, Daniel S. Weld, and Luke Zettlemoyer,
“TriviaQA: A Large Scale Distantly Supervised Challenge Dataset for
Reading Comprehension”, Association for Computational Linguistics,
pp.1601-1611 (2017)

[19] Adams Wei Yu, David Dohan, Minh-Thang Luong, Rui Zhao, Kai
Chen, Mohammad Norouzi and Quoc V. Le, “QANet: Combining

$E 25

MEE S 17HO01746)

Self-Attention for
Conference  on

Local Convolution with Global
Comprehension”, International
Representations (2018)

[20] David M. Blei, Andrew Y. Ng, and Michael 1. Jordan, “Latent
Dirichlet Allocation”, Journal of Machine Learning Research, pp. 993-
1022 (2003)

[21] Jeffrey Pennington, Richard Socher, and Christopher Manning,
“GloVe: Global Vectors for Word Representation”, Empirical Methods
in Natural Language Processing, pp.1532—1543 (2014)

[22] Diederik P. Kingma and Jimmy Lei Ba, “Adam: a Method for
Stochastic Optimization”, International Conference on Learning
Representations (2015)

Reading
Learning

Copyright © 2018 by

Information Processing Society of Japan All rights reserved.

The Institute of Electronics, Information and Communication Engineers and



