T 2 FRERIR LR G T FURHE R TS
AL
HMEERZF A L7 BERT ICX3HAFE QA 2 AT LD
B

z+

Zi THHR T2 EIN
EZE F—I5 (19nm721g)

BEHE HTHATE 2 BU%
SM3E2H5H (B)



B 2 FEEIRIRK ARG TEFERME R L2 HIR B2
WiHEIRZFA L7 BERT IC& 2 HAEE QA S AT LDIEE
ZE
I8 (19nm721g)

EEHE
BT 2 813

WXEE

BfE BERT Z#IH L. QA BIEICIEMERD EWVD, QA [EEIZ bert % fine-tuning
BT NEBELMEEEZAZEZeD2IMT —XD3H 50, 5D T AHICHEE
N—Par Lk, BHEEAN—Y a Y OIITF — ZMEN2Z 0, b DA
BEDPDPDPBEDT, DL ZAHITEREHARBEANA—Y a2 ¥HRW,

SQUAD(HFEN— a Y OFIFRT — Z DT O X S5 ICHAFEDIIT — 2 % H
ETENEHAREN—a VDETADPHETEIZN, 20 L5 RIlET — 2 %21E
S5 eI RICREED D050 HHEMNIITRIEETH %, € 2 TR TIE
PEMBIER 2RI L. HARGBOXE Y Z OXEICHT 2 D% HFEICHIR L, %5
HADEZEAN—T 2 D SQUAD DEFIMILELMELZ 52 TEAZET. 21
EERLHRBICRT, RECZOMNEONLZHARENA—Y 2 VOEZX L ROICHS
THELEHAEANA-Y a v OEZIRIET 5,

1. HAGEO X E R T,

2. EXBEDHFDN LWL OrDBEME ZOEZ BHE LT

3. HARFEDO X FE X2 HFEICIRT (Google BEREFIH 5 3)

4. BELFETOHEM% Google BIFRZFIH L. JFEITR T,

5 RFEDONE L B E QA EFLICANT, HFEOEZXED LI,

6. SEIE 1R HEEDE 2 % Google BIER T, HAGEICIR T,

T605b00HAEDEZ L 20bHBELEEA BT 5,

SQuUAD 1213 Z K ORIEDH D £FH, ERNRLEIP R FHoukd, 7—
Xty N EKOFEREL DYy 7 OZEEDSHIR I E T,

L72235 T, SQuAD THEYNIHERET 2 7 0% & D MR T 2355,
27—V T4 LEAKOWTICHELR D D 5,

TIBLLL, ZOMXOHNDZDZ i, Ry 7 vy = 7OffHIZ. BHA
FEOT =Ry PRV WS EEMS Z N TEET,
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Abstract

Currently using BERT, the accuracy rate is high for QA problems, There is
training data that summarizes sentences, questions and answers for fine-tuning
bert in QA questions, but so far there is only an English version. You can
create a Japanese version of the training data, but it costs a lot of manpower
and money. There is no Japanese version yet.

If you can prepare Japanese training data like SQUAD (name of training
data of English version), you can build a model of Japanese version, but it
is realistic because it costs a lot to create such training data. Is impossible.
Therefore, in this study, we used machine translation to translate Japanese
sentences and questions about this sentence into English, and gave sentences
and problems to his learned English version of his SQuAD model to get an-
swers. Is translated into Japanese again. Finally, compare the Japanese ver-
sion of the answer obtained at this time with the Japanese version of the
answer that you prepared yourself first.

1. Search for Japanese sentences.

2. Find some questions and their answers in each sentence

3. Translate Japanese sentences into English (use Google Translate)

4. Translate the questions in each sentence into English using Google Trans-
late.

5 Put English sentences and questions in the QA model and get an English
answer.

6. Translate the English answer you got earlier into Japanese with Google



Translate.
Compare the Japanese answer given in 7.6 with the answer prepared in 2.
Although SQuAD has many problems, it has few practical articles and is
short, limiting the diversity of vocabulary and topics throughout the dataset.
Therefore, there are problems with both scalability and applicability when
using a model that works well with SQuAD for more complex problems.
However, for the purposes of this paper only, the use of translation software

can compensate for the problem of lack of Japanese datasets.
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1.1 B=

JA7E BERT ZAH L. QA RIEICIEMERIIE WD, QA RIEIZ bert % fine-tuning %
TEDIIXNBELMBEEEZZF DR T — XD D 2D, FDL ZAHITHBEN—T =3
YLD, HRFEN=I a YOI T —XIPMENZ D, D DN BEVID S
DT GDE ZAIELHAGEN=T a VAR,

1.2 BN

SQUAD(HKGEN— a Y OFIRT — X D) O X 5 ICHARGEDIIM T — 2 2 HETE
TUTHARFEAN—D a VOETADPHRTE LD, TOEIRIIMT —XEERT 22
FZRITREED DD % 5 HBEFNIIRARETH b0 £ T TRIFETIIHEIREIER Z R H
L. HAGEOXE L ZOXEITHN T 2 DR Z REICRR L. FEIEADRGEN—T a v
D SQUAD DETFNVIXELMBEZEZ TEAZET. T2 XL HAFEICRT, &
WK ZDRRONTHAEN-Ya VOBERZERIIWCASTHELLZHEAENN-Y a2 YD
ERA BT 5,

1.3 #E

1. HARGBOXEEZHET,
2. ENXEDOH DLW O DHEME ZOEZZHE LT
3. HAGED X E 2 HFEICRT (Google BIERZ R T %)



)
=

Hl

=
4. BXETDHEM%Z Google BIRRZHA L. HEEICRT,
SHFEDNELEME QA EFLICANT, FEOEZEZD LI,
6. FelZ E1F /- HFEDE 2 % Google BIERT. HAGEICIRT,
760550 HAREDEZLL 20 OHBLAEEAZIET 5,
FIH3 %Y —i : BERT. Google &R
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2.1 Bag-of-words

Bag-of-words €7 VE, BHRMBODEH T RINCERHINS FF 2 X > W REGE
T3,

HHBRTIZ, BOW 7013, FXaxy boRa, HEBOIEF, Sk, #3X, B&
CZDMDERZIHAL., ZNZ2 WL O0DFEREDIAL 7> a e LTIRkS CLEEL X
T (FFaXy MNOBHFEBOHBUIMTZLTVWE T, MOHFEIZH 25 5 2Bk
HHEEA, IHFHRERDD FEA)

DED, FFaXy OEROMBEICTRREINIHFZ, FFaXxrtotvr 747
AWHEIND I Y LTVWET, TR ZRREEIWVIEKRTT R ? KIZ,
BARR 012" L £95

John likes to watch movies. Mary likes too.

John also likes to watch football games.

FED 2 oI B BEEICHOWT, dictionary DMERRT E £ 95,

”John”: 1, 7likes”: 2, 7to”: 3, "watch”: 4, "movies”: 5, "also”: 6, "football”: 7,
"games”: 8, "Mary”: 9, "too”: 10

dictionary 121% 10 HOHENRZTENTE D, FHEBIWE—EBEDA VT v 7 ADHY
F3, TNHODMEFIE, XHNBEF CEEREBRVWI ERFEELTLEI WV, 20D
dictionary I X#UX. EELD 2 DDXLERD 2 DDRZ ML LTHRHTEEXT,

1,2,1,1,1,0,0,0, 1, 1]

[1,1,1,1,0,1, 1, 1,0, 0]
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925 BT 9

INHD 2007 PR, GEF 10 HOEREIGENET, 22T, iHHOE
RiF. HHFO 1 BHHOHEIUTHN BB ZRLET, L oT. BoW E7 1,
histogram ¥ R 3T eB8TEF T, 7FAMRRBICUE 7Y PV 5r—>a>TlE &
DETINTIE. ZOETNAZMHL CTHEOHE ZHICEHETE £7,

LA L. FEo. FFa Xy bR MLZHEET 2EE T, JTTOITHEED BN 5 H
FaeRBLBro7Z b £3, BIOHELRADHEOREFKRD LD FHA,

2.2 ONE-HOT

BWREE 703 ) X ATIE. AW BEe ZETHh,. BEPHE. KE, 77
ARETHBIREDTEREEICEBET 22BN ELHDFET,

NS OEEMEIFHERN TR L MR TERFETT, @H. 2ol 7Y 2t
TREIREDDHDET, TE. BEEDOT I XL ZMTT D ? FlIRDEEH T,

PERIORL - "B, 7]

HEORE [ THEL. PREL 77 &) ]

AR=YOR [ TH o D=1 [ARZRFy bR=IL), IXRIV by =TT
=Z] ]

B2, BOREEIRD X5 3 PH, "HE", YRV, [0,04] &R
LTRTIENTERTN, 20 X5 2R HUHIEZZ S TEH Y 8 A E N Z EHEEN
FERINVTYZLZANE T, AT TUVDBERATNE 05T,

Bl MERIAEE © DB, ] BiE= 10, ZotE= 01,

MHERE - PHRED. KEL 77 7 YR 7] FE= 100, KE= 010, 77 ¥ 2= 001,

AR=IERE (Yo H—=", "XNRFT v FR=A" "NFIV Y TT=TNT=
27 (ZZTEN =4) 1 %y H—= 1000, NRAT v FR—L= 0100, NFI ¥ br=
0010

T—=TNT=A= 0001, L7Zh>T, %> 7N ["male”. ”China”, "7—71L 7
=R DFE. TERBEEED T Y ZNMCOFERIEIRD X 512D %5, [1. 0. 1. 0. 0.
0. 0. 0. 1

LrL. LEdhs, R, FR7 PAMRIERKICRES D, IFFICRIE
HIZHRBZedbbrDET,
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2.3 WORD2VEC

2.3.1 HEERZ b2 2 Fh

HASREUHE T mE., HEZENORE— AL LTIRVWE T, 722 213, lcaty
WS HEEIZ Id537 & L TR SN, Tdog) & W HEEIZ 1d143 & L TREI N GEDD
DEd, INH6DEBEDaA—T 1 Y ZIIAHAITH D, x5 HEER O Al RE7 BEEIC D
WTOFERZIRET 23 TEEEA, 2FD, TRy w5 HEEICET 5 EiRk 7z UL
T55E. BT MG V) BT 2O REMHATERIARDET (R AE IR
TEYTHD, AXDREZFL, Ry P LTHHATESRY), dE®z LidoMizL 7z
MAGLES e LTRBIT 28, 7T—X0SHICFEREB KR40, MatETVE FL—=
735 EI. KVZBLRDOT—RE2RITBENDLZeBbrD$T, BEOXT ML
KEX, FEoMEZRL £7,

NLP T & EER THIER & — RN T 2 HiEERBI 713 One-hot Rep-
resentation T3, ZAU, HEEZELSLT2HETT., DF D, FHEOXRT brH A4
2% dictionary D% A4 X THH, X7 MLOMEIZ 1 TS, dHAA. MONMEIXO T
To TOXIHANRT PITIE, FIOHFE RS DHGEZBERLID D TH A

2.3.2 one hot Z{HH W H

one hot Tl&, XFOHMEFE CEDRILRY FHBH D FF, 10,000 XFDHFE, KX
FARZ R VE 10,000 ZTTi2e ) £ (—fBRINICHEH I NS LFIEZLBVWEERD D,
BTREETTL, HEOBMRICK 2 | BRI A2 BT OHEESFET 5 A]
BEMED D D £9). ZHUFFHEBE LI X SR WTKITOBFEZ 5| ZH Z T RIEEMED D 5 720,
RN PURBDPERINE T, 722 ZIE, 100 RITOEHRZ bz L TH
mERTE. KRCHIRESNE T, dBAA. KDRVHEEIZE, wors2vec D HLFE & HiGE
N7 PUHBERERZELI D TE, XZ MLOAE Y A VHHEE L BEEO MM
ZHHEERHTE5ZLTT,

2.3.3 word embedding & &

HEEOEREZHEEONRY MUV AN D FHIEIX? 1954 12 Harris 12 & o TIRE SN
distributional hypothesis i, 2D 7 A 77 OHEGRIVERE LA L £ L7z, BUIL-EBE
EROHGEIZ, UL ML ER>TWE T, distributional hypothesis (20 <
HEERBAIREZ, BR2ETYV V- T, v ) v ZAR—ADSMHRE, 772
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R —=R=ZADPHRH, BIUE=2 -1y T —=IR-ZADFHRHD 3 DD XA

T2 TEET, HEOHOIAAILZ @FE, =2—-F1%xy P =27 12ED
CTHERBTT,

2. FFaXv G onlBa. ZORFaxXMITABACBF G
RED—HOBIETHD, FFaXY MOBRRZHEBI L ITHIET 227 bl GBH
FERTEDONRZ b)) REZEBFBLI2WEEZTVWET, 7k X TABACBFG) O
=T v ADBE. REMICRD XKD T, MIBT 2527 Frd (0.1 0.6 -0.5].
DOXIET B R P [0.2 0.9 0.7, ZDRZ MHUIHFEEDIAAL L FIXNE T,

2.34 X7 FVZERIETILEIZ

N7 FVEBET L (VSM) &, HEii L7727 MLVZERICHEEZ R L, BEIRIICHE
U HEEDEEET 2T — XKLV MZ~vy PENFE T, RNZ7 MAZERETVIZ, BA
SO H TR BERBELED D ETH, ZOETAZMEHTIIELEALITART
DFEZF. TREINREIKFLTOVET, a7 7477 avy7F X MIRREIH
ZHENFAKDO LY T4 J A% FoTWVWE WS 28 TY, ZORHZHWIHET
FEid, RELPUIT, Ay AR TFHIFED 2 2IXpHINE T,

B3I, DU Y PR=ZADFHEE, KERIT—RPZ DMK CTaliE L Z
BT 2EEOBEELRHA L. IhSOHEHE/ NI TERRY PLIIT Yy Y I LET,
FHTEE, BHET 2HEEL SEEHGEEZ TRIL XS L L, ZoBRTHEIhi/h&l
TERBRIRANENRZ PV EHLE T,

2.3.5Word2Vec & &

word2vec lX, ERIEHM SN2 —T Ny VU= ThHDH, BIVED 1 2FFDH
DET, Zhid. HEOHFEL OMEEIEWHEEEZ T T 2 -0 RSN E T,
W Z U, ZHEFBET LT,

D22 FIE

1. AL A Y —T, HENT Ry bRZ MLIZEHINE T,

2. RPIDENE T, AJIE W + b K IEANTT—=FRZ b, W, bld 8T X —
X—) THYH, WEETAZERLE T, ZHUIHRLE~vy Y7 THD, MBEIEIHD £
Hh, dbAA. MIBEMERIZ= 2 — 0o BB TH AN D D, SIKEIREE
e FHETT,

3.Softmax FIFEMHT 2 &, & 3 BIXEMICHEFL AR T I e TE, BAENRH
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NFEHEOMETT,

CBOW & Skip-Gram

Word2vec &, IEEICHIERNBRY — RART 4 ¥ V¥ B2 FTTEZTUET LT,

BTE, D —ICEAIA TS 200N 7Y bbb 3, 2%, CBOW &
Skip-Gram T3,

TV ZLADOBEDP B, TS 2 DDFEIFIFFICETNE T, EWiZ, CBOW
BY—AT—Rary7X*ArKRF ¥ 75V (the cat sits on the) IZHIWTX—F v b
RF X771V (mat) ZFRT 201 L. Skip-Gram ZZD#%ITH T, X—
Fy hRFY T2V —ZBLTY—RARFy 77V —%2FHLET,

Skip-Gram £ 7 /v CBOW O# 7'ut X ZHH 3 28#Z. CBOW 7131 XA
DEL OBIEMREFELT 22 TF (2, 2y 72 MEREEE B—0BH
ELTHVET), ZLDBE. 2oFat AN kT —&ty MRILEES, Xt
Rz, Skip-Gram E7 UL, & a7 F A& -5 v bDiE%E| OHAGDLEYR
HMLOLBIHE LTiVWE S, 2 KRR T -2ty P TXDHRITT,

2.4 DOC2VEC

2.4.1 Doc2ve O JFFHH

Doc2vec XV v FiZ, AIZERDT7F X b (X, B, FFa2 X2 MRY) »oEE
EORMER 2% T2 2 MEWTET LT, Doc2vec 13, ParagraphVector %713
SentenceEmbeddings & HFEIAL, X, B, FFXa XY FORY PAKRBIZEISTE X
3. Word2Vec DIRIETH D, XORIDEE SN TWEWL, FL—=r7H e
LTRLEDIRIOXEZFI AN L EDHHEHADHD £9, Doc2vec 71TV XA, &
FIFERFFa2XVPERIRT PAEZTHT2DHEHEINET, EFVOMER,
bag-of-words €7 /VDREZ AT 2 ARENEDL D D £ 77,

Doc2vec €7 W&, Word2Vec E7/MICIFHEINTWE T, Word2Vec THFERZ b
Ve TS 256, THISHHEEECIIHEEOERN G ENE T, A UMEA Doc2vec
WHHAAFENTWE 2D, Doc2vec I3 Ny AT T —RET LD YT 4 7 ZADRA
EFRRLUET, HEN —= V7Y IADBHIZERETSE L, EXE L —=v 7Y
>IN TF, Word2Vec & [FAFRIZ, Doc2vec IZH 2 OD ML —=V T HERHD T, 1
21, Word2Vec ® CBOW t[AfkiZ, BiERZ ML DX EY €TV (PV-DM) T
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T, BTN, B 12k Word2Vec d Skip-gram € 7 /WIZFH{EI L 7z Paragraph Vector
(PV-DBOW) O Distributed Bag ofWords X\— a > T,

2.4.2  Distributed Memory Model of Paragraph Vectors

AR PRS2 5EE. HEEXRZ PLOGEEIFFERMTVE T, HERS
M2 ML == 73252 DFLNRTAT T, SHEOI VT FA M- TT
W5zsZeTY, 2FED, aVTFATITNOHGBEORT BT EZKIIL T, R,
Doc2vec HRILHIET L —=V ' TE LT, 7t 2E DKE2MATZWV 2W0WHXDH
Ay ML vg 0 BEEZ THIL 2 0WGEIE. MOHGEICES W TR Z ERT 2720

T, MMOBESICHEIONTREZER L TTFHITA2 2 TEET, L2 T,
Doc2vec D7 L — LTV — 27 2L TICRLET,

Classifier —

Average/Concatenate 11T

OO0 [@Mnn OOomon Oomom

W W
I
Paragraph the cat sat

1d

Doc2vec Tl&, &Xid, 1741 D ORFEDHITERENZ —EHDOXRT L TEREINE T,
BHEEX, 170 W OREDIITREINZ —EHDOXRT PLTHRINET, XhHATA
FLUTCREERDHFER Y Y ) V7T 5702, —HOBGENFRIEEE L UTHEH XA,
I —HOHENANHEL LTHEHAINE ST, ANV —RIIHET 27— FXR7 b
YDV TFUVRIZMIET AR YT VARY ARG T T IR FALEAHILA Y —D
ANELTHEHALET, CORYTUVRDRZ bALESEY Y Y Y LT — KR
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FLEMEL TEILEREEBEL, HTLORZ ML X ZIERLET, RIS, ZORZ
ML X ZFERLT, 2OY 4 Y RYTTFHSNZHFEEZTHIL 3,

Doc2vec & Word2vec DEWIE, HT LW AT bV Paragraph X7 L3 A T L A
Y —ICBMEXN 3 Z 2 TY, Paragraph X2 hLid, XEY O&EI% Rz 35D HFEN
ZRMVERRBRTZIENTEET, FHWRHEGENRS L TIE, Word2Vece Z i L TH
R ML ML=V LET, 2 BV OBHFORENL -V
DI —HDAEHEZL, TO ML —= Y ZHENANOINOMOD HEEE BT 5 729,
BHFED ML —= Y ZDABMTONE 2D TT, X7 MLRE, &, FHEOXRT bl
DERTEN, PSS HR 2 RBTT, LD X 51T, HWIHFERY ML ORI,
T XA P OHEEIEFZEHA L 3, Doc2vec DXF 75 TXR7 MUFZ DRMGZERWE
To ML=V 7 T30, AFALARLTEYTYADIL — 2L 2= T L
ThL—=U P LET, NTTTIRNT MAEFALEY TV ROEHD ML —= 7T
HEXNZ7D, ALY T Y RIEBO ML —=2 7B D, KL —=V DA
WEBRERY PADPEENTVET, ZRUREIXOFEERR TN TE, ZHITK - T,
XOFEFFEEAO—FHe LTHIMENE T, 2OXS51CLT &L —=rr7n
L RAT, HEXR ML —= V7 ENB2F TR HERT PAPEIGINE T, FRIC,
== 7 7ae 2R AT A T LT EICHROBEEEZIR T2, L —=
YIDANVANY—D—HTHIHERT T TIRT PP, R MALVDT =% ET
FIIEMICREL 3, Doc2vec ® PV-DM ETLVDRED b L —=> 77 vt R,
Word2Vec ® CBOW €7 /LD ML —=> 277t A [E LT,

CDBEENRT PVETIIIART PUVHBEEE AR T e N TE, 2O Z DK%
DaAYFFXFAMELF I Y ZDOXEYV 2=y P RAIZETHED, —~fRICZD ML —
=27 XY v K% Distributed Memory Model of Paragraph Vectors (PV-DM) ¥
OFEF, ==y, aV7FRAPORIZEEL. RF9AT 47V 4 Y U
REFHALT L ==y PRAERLE T, BENT MLERIEIIRY ML, Z
Dary7TXAMTHEINET,

P ==V, PL—==V T Y TIVADTRTOHGERT FLE KT T %
XA PVERBLET, Doc2vec IZED XS WL TH LWL DEENY bz THIL
EIHh?EE LTI 258, BERY UL v X nciifibsh, £70
WAL, TV R LBRARRE FICEDWTHEDIR L, BENREE L72XART MILHEL
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"FENET, ZZL. PHIZTaLRXTIE, ETAVHNDT — RKXZ ML, HELA Y =050
HHL A ¥ =D softmax DEAIT X=X —FEHINR WD, BIEXRT PLDA
B—EDRETEHFRIN, HMDORFX—Z—FEBEINTVET, ZHUIFIFL ALK
B2 D FX A, PHTE17 7577 PLEFHATEZES, PV-DM O 7Rt X
PENTHE. 2DDFBERAT v IHHY 7,

LLETNLZ ML ==V 7L, IO b L == 77— XS HFEXRZ L W, softmax
DNRFGRA=2—=U & b, BEEBEERYZ MLERIEIRT AV ZEIRLET,

2. HEGMERPE (HERRERRS) X, HLLVWBEDOBE. Z2ONT MAREZEIGL 3, BA&WN
Wi, ATHI D HIZEML. W, U, b BEEINTWEHAEIR. LRROAETIL—=
Y7 RATV, AR FEZERA L THLWIIZEE L, HTLLEREDORZ PRz IS L
£,

2.4.3 Distributed Bag of Words version of Paragraph Vector

MO ==V ZHEF ANV TFAMZEA L, ETVICEEND T VX LI H
BETHXE2ZETY, 2%h, ERET. V4 Y FURTFR b od S
SN RETFRMERZELTIDOY 4 Y RYDPLHEN T VX LT TV 7S, E
TUBNTFHENHEHINE T, ATNIBERZ PV TT, TDETI)NV%E Paragraph Vector
(PV-DBOW) o Distributed Bag of Words /N\—3 a Y EFFRE §, ROKNIRT XS
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Classifier the cat sat

Paragraph Matrix --------- >

Paragraph
id

ERED 2 5DTETIE PV-DM %7213 PV-DBOW ZH L T, RN 2 P %7213
N7 MVERBRTEES, FEALDXRZ T PV-DM HRDEYNIHRE L £ 525,
ML DEEFIZ 2 DD RDHAGHLE SR L TV E T, (Le Q, Mikolov T. Dis-
tributed representations of sentences and documents|[C]// International conference

on machine learning. 2014: 1188-1196.)

2.5 ELMO

word2vec, glove 72 ¥ DMEDHIEN Y FLEF LTI, BEDBIEICH LTERS
NTZHEERZ MUVEEIE XN TE D, HEOZHEMNARREMILTEZEA, 2L 213,
fapple) 1Za2 Y7 F XA M Lo TEKRDPRELZD ET, RYo—H, #HHEH. 2P a—
R—, BTy PREDEHAHRT TV FHEZRL T TN, HEERI FVETAZEHL
THEERY PV RERT 256, BHABZHEERS P LAMIGTE S, S5
D=—A%ifi7=T I IFTEEEA . 2018 NAACL Tld., Z ORE%ZFILT X % HEE
N7 FVETFNL-ELMO (BFEET L2 SDMHDIAL) BOWICELLE LT,

1. ELMO ®X VY w b :
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AVFXFRAMNEERL, AT FRANILICERZHFERY MLEERTEE T,
SFEIERSOENE I ERN R ERE R CTEE T, L2l (7774874
YW HEEIX, A REEFHOVWTALTH D, A EIddRiEr LCHEHATE RS,
ZORIUSHIEL T, elmo 1d, XX EHOEERE 2 EEHRERICESNT, XX
FRHEFERT MVEERTE XTI,

2. ELMO ®F XY v b :

LSTM Z M U TRzt 32 . Rt 32 LSTM O#HEEIX Transformer
EDBFEIALDFET,

RZ MVATIAS Y 7RFHALTaY7F A MERERBIG L E T, ZOHIETHE
ENFary T XA MERIE. HIRFLARZIZERSHD £H A,

2.5.1 ELMO EF LIS

ELMO &, SR 2 B Y a L A2 AL 3, RPOBRMEIFHE L —=27
SNERBETATIL—=V T L, 2HFHORT =V IEREDXY VA M) —LRRY
RFEATTDLERRXY VA M) —LRRATDOAN MR T 2MEEL LT, HRi L —=
YZRTNADSMIET 2 HEEOHEEHDAL M T2 22T, Ao TLEIW,
BAIDEFE  ROBNZRT K512 2 BORTH LSTM 2L CTANZ bL—=272
TREH L= T A TIE, BEERRRIIEIY R BRI ®DIA A (word2vec, glove
7Y B, & lstm BIXHFESERZRTOHENZ ML AL ET LUIFTOHERY
MLEDRTFZA S Y IHBEDANIRY e LTHAZNR, 6 1B Istm B E
ORMEIE L. %2 B Istm BEK EORMEEG L X3,
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word vectors

Intermediate
word vectors
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2R TIRDO X R 71> T, B 1RO NIRRT bz ZORBEDATIRZ L
YUGEIRT 2 HER2MRL T, BEAMIE, $ 1T —=> 237 ELMO
ETMC K o TATIHWIR I Nt HEEE ST 3 DOMDAALDPEREINET,
. BRI (stm O 1 BOH IR bv), BEERRE (stm O 2 BoH AN
7MW, T 3DODHDIAAIE, XV YA M) =L RATZIZANEINERERT bv
CLTEHEAMIBIUAHTEET, MRERXR—XOHFTML—=V 7 EINET,

(=) (=

Layer 2

Layer 1

It is vee ever

¥ 1: ELMO 3EH OB 2 EH T 2729, WAROMREZERHTEEY,

¥ 2:ELMO &, 7+ 7—F LSTM Zf#H L T Ll oEH %S 3 2 85 LSTM
EHEAL. Ny 7V —F LSTM g2 A L CTROBREMEL 5., Rk, 77
7 —FKLSTM & XNv 77— F LSTM IZ &K o TEBINIZRZ bk, a7 F X ME
WMOBSERTDICRATIL RENET,

2.5.2  ELMO TOHGERZ FMLOFHHE vt 2
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Embedding of “stick” in “Let’s stick to” - Step #2

1- Concatenate hidden layers
e

— “E &

. o T e o 11T
2- Multiply each vector by [ ]
a weight based on the task w w

I ¥ S
e 1] EEE
E 1] xS

5 e e s s s

3- Sum the (now weighted)
vectors

A I Y

ELMo embedding of “ " for this task in this context

FORNTRT X512, TLet’ s stick to) WO XDHA. Tstick) DHFERZ bLEGE
BT 3581,

1LATI7A4S 07 BRYNHEROHEEN 7 VAR EE#H L T, Kooy
EAETRENTWVWS L ST, HFERT ML vec ZEFINICER L 3, R, vec B
FDL A Y —DHIJT Istm &#&J7 Istm I AN LT, FERRDORZ b hll ZHEL %
T, (MoEWEYZ7ORWIEAETRING, BIIOL A Y —0OH[ /7D Istm FHHEAGER
FRLET) BXUh12 (HOBWEBAORWIEAFETREINZBRAIDL A4 Y —DEGFD
Istm FHEMEREZRLET) ; KIS, 2BHDOLAY—IChll ZANLE T, LAY —DH]
J lstm T, A2 bLh2l (ROFRWEWHATRENS, 2FHDL A ¥ —DHiH
Istm OFFEERERT) ZEEL, 2BHDOLA Y —D% A Istm 1 h12 Z AL, &)
DLAY—%RTFEALANZ bL 22 #EIGF L E T, 2 BEO®KTT Istm FHERHBRIEZ. KoHE
WEBDEWHATRINTVET,

BRIV HEENRZ P L vec 13, FHHEHEE RS54 AL TRERREOOESEEEMRL
9, BMUIDLA Y —DIEFRRDONZ bLhll & h12 1ZRA T 54 X0 T hl 2L,
2EHDLA Y —DIERRDANZ bLh2l ¥ h22 ZR T 54 28N Th2 2R LE T,

2LHAMIT: AT v 1 DI ODRY FILIKIIHEHDEALD D (EAIZFL—=
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TEINTOVETH?), 3D2DRT MLEHIA ICEAFTF I ET,

3. A AT v T2 T3 DDORIZ MV ZEEILET, TORTy FTO/E, TR
TAvT] EWOIHEDA YT XA LG INHEERY MLTT,

253 T3

ELMO iZa Y7 X XA MEHRZERRTEZEIH, —AMDI Y TF X MERLHIHFRRT
ZFEHA, ZHUE. ELMO OFiA Istm £ Istm O % v b7 — 723582 LT
27:DTF, DFD, Fifflstm L —=VZ2MHHT25HE . HEEt Z TR TOHGE ¢
+ 1LEERZ P TEERA, ARIC, B Istm bL—=Y 7% HT 254, B
FEtIETRTCOHEEt-1 LATE R 2 2 e BN TERVWED, AEMNIE—HHLIrRZ 2
MDTEFEEA, Bk, WOW2 TATFM 1, [BElRE 2 AFIOREEOE LT TT,
2 ELMO OfIRTF, (Zhz @3N, N— MIHGEt O L T2FARICE S
ZEDPTELZDT, N= MIRKNAAOEREBIFL TOVET)

2.6 BERT

2.6.1 3L DIz

Google 13, #iX 'BERT : FrBHfED /DD T 4 = THAM b T >V A7 4 —~<—DHEH]
fM—=>7) TBERT €7 V&R RLE L%, BERT €7 0E, EIZF 7R T 4 —
Y—OLya—X—fEEZHEHL. &ROFEBNE NI VAT r -~ —Z2HLET, —
%z, BERT IQIEROFHEBDH D 5,

BE: P RAT7 4= —Dxya—X—MEZHRMLTWETH, T VEEIR L
VAT ==L DBEL Lo TWVWET, Transformer Encoder (21& 6 2D Encoder 7
oy 7B EEN, BERT-base £ 7 /LICid 12 @ Encoder 71 v 7 23& £41, BERT-large
121X 24 @ Encoder 70 v Z D3EENET,

FL—=Y27 0 b=V 2B EIR, FHRl b L — =Y B e MAREERE D 2 DD B
oo 3, Fil b L —=Y 7B, Word2Vec, ELMo R EWMTVWETS, W
KOPDHEAN P L ==Y T RAZINE-> T, KBRBRT Xty FThL—=v2r&h
9, WEAEEMEIZ. 77X A M0 EFEETOX7MNT. BRHEE S AT LRE, WL
DOPDEY YA —ARZAZ IR THAENS & 2 ITHE#AE ST 5 22 TF, BERT I3,
MEZRBE T IS EIERER I THMAETEET,

HAf L —=v27% X2 1:BERT ORADHEH] ML —=> 27X ZX7F Masked LM
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TY, ZAU, XHFOHEO—HET Y ELITHN—L, a7 X2 MEREFEHL TS
N—ZNBHFELZTFTHLET, TS ED, HEBEOERNP L L XD IS HBEINE
T YAZEN/2 LM i BERT O THDH, ZHUIERTHIAT 2 biLSTM FHI/5 %
CIFERELRDFT,

HA L —=27&2X27 2. BERT O 2 HHOHEA P L —=V T XX 71E, ROXD
THER I THZRDOLDTFH (NSP) TT, TDXRRAZIE, FITET AL OEFRE
DI TEEE515528 T,

2.6.2 BERT Dt

._‘K\

FoMIE BERT O#ETY, LOREHEF ML —=> 7ot 2 Z2RL. HGOXIIFR:
FEDRRT OWFE T 22 RLTVWET,

2.6.2.1 BERT A

BERT O AT, XDR7 (LA LXB) 28H5Zrd, H—OXITTHILd
TE %9, RS, BERT 1ZWL 2Hh 087 5 72 BMLE LT .

[CLS]| = =27 3EA O XD LERICHLE 4, BERT I ko THR E W7 REIR S P
Clik, BRODELRZIMHHTEE Y, [SEP] =21 ANXA L BRro2o
DANXZERY 2 =bIHINE T, [SEP] ~—21F, X A ¥ B ORICEINT 32
EhHDET, MASK] 75271, CHOWL OnOHiEE I A—F 2D XN
3, HEEA [MASK] THAN—SN7%. BERT 2 ko> THI X2 [MASK] X% b
W, HEEMAITH 2% FHIT 2 dHINES, e xiE, A r7rel
T my dog is cute] & The likes palying| ® 2 DO EIEET % &, BERT & ”[CLS]
my dog is cute [SEP] he likes play ing [SEP]”i2&#ixf1 %3, BERT & WordPiece

I.f"'r.q.sp Mask LM MaskLM _.-'i'i”'-' /NER /SQuAD StarVEnd Span
——- = , | : — - ——
G- =l ) - el G

....... »
......... . .h.
EERT ......... o owafs = .. BEHT
Ean| B |- [ Gl Epm]l& ] [&] [Eea = | == | = =
=] L L1 ] — — il i i —
f ot} '-II‘__ "-IH“’IEIFH‘['P:!.“ |'-H.'l .-'I'.H\['Fhlx__ .-mﬂlflil"q.]f'ﬂl m]
Masked Senlence A Masked Sentence B \ \ CQuestion -~ Paragraph
A Uniabeled Sentence A and B Bair ; _.-"- ."‘\.,_h - -\x ” -‘x‘_.-. Cuestion Answer Pair
Pre-training Fine-Tuning
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XYy R L THEZY 77— AL (SubWord) W73 270, —EOHGER
N— b EDEILET, 728 21X, Tpalying) & lpaly) + [ingl %&b £3,

BERT (&, A3 2 X 2B L%, XOHGEZ Embedding I2Z£#2 L £3, Trans-
former ¥ 1357 D BERT D A1 iAAI&, Token Embedding, Segment Embedding,

B X U7 Position Embedding @ 3 DD BMT2Z ko THIREINE T,
r N F L r bt L s L
Input s || my || dog is ‘ cute 1 [SEP) | he ( likes ” play ‘ ##ing “ [SEP]
Token '
Eml:led{:llngs E[i.:l.t:l Eml.-' Edl:H',I EI'S- E{ute E:':.I:r-'l | Eh-e E:.ke-s Eplal.r E"Iﬂq | E[‘:I:P]
s - s s - S s - S - *
Segment
Embeddings EA EA EA EA Eﬁ. EA EB EB EB EE EE
+ + + + + + + + + + +
Position '
Embeddings E E E, E, E E. Ee E = E Eio

Token Embedding : s L —=> 2% U CTHIR L7z [CLS]| R ¥ O HFEDH DA A,

Segment Embedding : FHFEN L A WZET 20X B BT 202 X573 27D 12f#
HEhEd, 1 20XDABANENSE. EA DABXFHEAES, ZhidbLr—=
VI RBUTHETEET,

Position Embedding : ¥ a— F SN HENRRSINL0E, . EEXzHE
i U 7= Transformer 12 & 238 2 13874 D $9, BERT @ Position Embedding % %%
W Lo THIRENE T, BERT Tld. REDOXD 512 TH S e HEINZE T,

2.6.2.2 BERT O fine-tuning

BERT BXHDOHFEOH DAL Z AN LB, ETNAVEHEM ML —= 7 2@ TH
L=V 7 3NET, HHbL—=V R 2D0DRRAIDBHH T,

BAID D DiE MaskedLM T, XHOHEDO—EE 5 > X L1 [MASK] IZ{E 12
RizX% BERT 12 L CHHFEOERE Y a— F L, &F&IC [MASK] ®a—7 4 >
TEH T [MASK] ZFHLTELWEZTFHILE T, 7

2 OHEROXDFHTT, BERTIZXA & B%2AJIL, BB ADRDOXTH %D
E50EFHIL, [CLS)®a—F 4 v 71ER C 2#H L T FHZITWE T,

BERT ® BERT O fine-tuning i&. XOKTHRRL F T,
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Output C Ty i ™ Teme Tiser The Tosmg || Tisem
Embedding | Ejas) Emy Ei Eome Ejsep) | Ensing Ejser)
Masked | [CLS] my is cute [SEP] he #=ng || [SEP]
[CLS] my dog I8 cute [SEF] he likes play ##ing || [SEP]

2.6.2.3 BERT IZFED NLP X 27 Iffflah 3

HEf b L —= Y 7 TfE 5N BERT €70, BRTRED NLP 2 227 AT 5 &
= IR (fine-tuning BRFE) T ¥ ¥, BERT 57U . XOKIIRT X512, &
XERELLZ NLP XAV ICHHATE %9,
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Class Class
Label Label
[c)n])- [(W)]tmm]™]- [%) c | T T,

BERT BERT

leea ] & ]~ & )| Buen] &) [&] tea | & || & &
—— ———— ———— 0
= F=E- (3 (oo vt ] rwa] [ rom

(a) Sentence Pair Classification Tasks:
MHNLI, QQP, QNLI, STS-B, MRPC,
RTE, SWAG

Start'End Span
a4t
C)E)- G- )
BERT
[feafl & |~ [& )] Emnlfer ]~ [&]
——<> O
=F)- EEE- @
I_I_I |_'_l
Question Paragraph
(c) Question Answering Tasks:
SQuAD v1.1

I
Single Sentence

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

L B-PER - Q

=

BERT
e & || & e,
P g wfi
[cLsy || Tok1 Fﬂt? . Tok N
| ]
|
Single Sentence

(d) Single Sentence Tagging Tasks:
CoNLL-2003 NER

MRS (MNLD. XOEKMASE (QQP) &L OXHEX RS ORT, LD
(a) 1ORT E515. 2 0030% BERT (CIET4EHH D, [CLS] O H AR & h

¥9, CEBXOXRTZELET,

By 27 . LK (b) 1ZRT X512, SURIESHT (SST-2), STHEDFFAT =
2585 DY (CoLA) %Y. [SEP] v — 2R LT 1 XEFANT 2RELBD TF,

[(CLS] HEC 2L £7,

HEEIDE AR A2 (SQuAD vl 7—=&t v bRY, ¥ IIELDRT (Question,
Paragraph). Question (XE[f. Paragraph (& Wikipedia ® 7 % & . Paragraph 12l
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AHANOEEIEENTVET, bL—=VZOHMNE. 7277 7 DEIZOBHNE
(Fta, K7T) 2RO 22 T, EON (o) 1TRT X512, AL &%) BERT I
JExh., BERT BEHED TN TOHGBEOHNTHESWTHBE K TOMEZ FHIL 3,

H—=XDIFNUFIFERT ARt Ex >y 74 74383 (NER) Ry, B—X%AJ
L. A, ik 5. 2o, £idzof (BRIRLZYT474) KETZ2HED
DIZBfRIR K BHEED BERT OHN) T 12t - THEEO A 7TV 2 THRIL 5,

2.6.3 fine-tuning mission

HHT L —=> 707 » BERT OFEHTT, X2, BERT Fifi b L —= > 7 D¢
ZHMLEL x5, BERT 2. 2 DDFHA L —= 27 X X7 MaskedLM & RDL
DFHHBEENATNET,

2.6.3.1 Masked LM

T / like / Learning / natural / language / processing] ¥\ 95 X%l ULTHHL
T, UHTIOERBETNVOHEA P L —=V 7 HEZHERLTAFLE 5, BETLZ b

—=V7F A5G, BE. BRREAVWEN DIV O DY AV BIERFETT 24
EHH F5, HRRAVEIE, [ natural] LW FELR THIT S & =12 [ naturaly 1§
WMEHANCH > TWVWE I Z2FELET, TransformerEncoder DIEHIF X WO HIZD
WTIFRTHAL X3,

Word2Vec ® CBOW : HEE i O L TOERPOHFE I ZTHILE TS, V—FAv
ETFAPFHINTE D, HEBEOIEFHREIAHTT, 2 2R THR twWo5EE
THlT 2858, Lidd T/ Like / Learn) XD [Language / Processing] D5
FHICHEHZNE ST, CBOWIX, L —=V7HIZ TFF 2T EWHHFEERETRF
VIFAHIEERLTT,

ELMo : ELMo & b L —=>ZHIZ biLSTM 2HHL E 5, [FF 271 2FHl$
556, 74 7—FLSTM X TFF 251 OBRDINTOHGEZ~RAZ L, Lo 1
/ like / learn) FREEALET, Ny 77— FLSTM 3 (+Fa251) 22 L%
To RIDHFEICOWTIE, MIT o I3/ ZHHLTTPHIL T EE W, KT, 74
7 —FLSTM &Ny 77— F LSTM OHNB—HEICRA T4 RENF T, Lho T,
ELMo &, FHlicay 7 X MEMERIFICHEHT 20 TiEd R, Fllicary7F 2 b
Bz THEL £

OpenAl GPT : OpenAl GPT &, Transformer 2 L CEEET L E P L —=V



H2E  BHEE 26

T BHDT7NTY XLTTH, OpenAl GPT X, —/HAHEETH % Transformer DF
a—-X—%FHLEIT., THR Z2PHT5L%E Lido 1/ Like / Learn) O A%
HHLTRIV, Ta—2— 12, BETFHZATWSHEORICHEEZYRA 7T 5
SRATHEDREEFNTVE T,

RDOKIE, BERT & ELMo B X Of OpenAIGPT OiEWEZ/RLTWET,

BERT (Ours) OpenAl GPT ELMo
T Ts T, T Te T, Ty Ts
i L) 4 ' ¥ W
E rﬁm :.-]nm rM Lsm e Lstm e e Lsm Logm ‘:E—\Lm
- fim Trm T'M ._,IT. — LsIrn - Lln LsL -— u!n - LSII[m
o oo || = = B e

BERT OfEpE X, Bahz FHIT 256, REOTHZITS 1, £ (B) 6 ()
DEREFRFFICHEHAT 2DERDHZEEZTVET, EboHRLAEDLERIAICET
$ % ELMo DE7/UE. BONAFET L (FROMAFET L) I Ed, BERT
¥, TransformerEncoder #&E CIRVWAAFET L E FL—=V 552 2 EATVE
T ML=V ZWEY AT LM EPMREINTVET,

A7 LMIE, EHRRA VW DRI NE S, e z2E [FF271) v
SHFERTHT 256, ANMYD T natural] ~ 227 ZHIBRLAEVWE, FHEH 25
[ natural) H#zEZIGTE LT,

BERT 1%, FL—=>2HZ [Mask] (MMEDHFEDAZ FRIT 2720, avTF A ME
WEFERICHERATEE T, 72720, Z0ROMHEHATIE, [Mask] &\ 5 HEEIISUIRR
WD, ETNDRT -V RIIHELET, ZOLD, PL—=V 7 TIERD
IR E AL 3, XHOHFED 15 %7 Y XA AZIERIhET, vAZE L
TRIRSNZHED S B, 80 WAEKRIC [Mask] ZBHUCMHEHA L, 10 %A EHE 3, 7
DD 10 B AZIHHLES, 7YX LEHEFEDER,

72 213, 'my dog ishairy | W5 X TlE, Thairy) W5 HGENR< 7 & L TER
S, RDKHITIHD FT,

80 % DHEHR T, Tmy dog ishairy] &5 iE Tmydogis [Mask]] & W5 UTEH X
S

10 % DfERT, my dog is hairy] L WINLEEELRWTLZE W,

10 % DFEHR T, Thairy) WS HEER lTapple] REDHID T > X L7 HGRICE &2
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¥73, [mydogishairy] W5 X% Imydogisapple] W5 ITEHL £,

Fidid. BERT ORAIDHER] L —=> 2% X7 MaskedLM T,

2.6.3.2 Next Sentence Prediction (NSP)

BERT ® 2 H#HOHR ML —=v 7R 2 271F, ROXDTFRTH 3 RXDLDTHl
(NSP) T3, 220X A & BoEZOoNLGE. XBWXADRDLTHENE S0
TS ARENDD £7,

BERT ' ZOHEHI L —=V 7 XX 7 2T 3 F2MHEN. BRHEE (QA) LHA
Saaftim (NLD REDZL DX Y YA MY —LEXRAT T, 200X DOGRZHEAET 5
TODETADPRETTN, SiBETAD ML —=V I TIRERTERVEDTT, Z
DHBDT=DIZ,

BERT 23 b L —= Y JHOEAE, HEdNh/z2 00ty 7 2 AB 23R T 2 HERIE
50 % THD, 220Dty T VR AB ZHUSFT 5 70140t L s\ 2 & Z3#IRT S HERIE
50 % THD, [CLS| 77 70T CENLTEYTYRAARZTFHILEST, ROXIEB
TEhr?

AF1= [CLS] #uix [¥ 2 2] V=2 [SEP]| 2 7L 4 T2 D0 ETTRORED [v R
2] 3% [SEP] TFH 73V —=BlZ A DXOLTT

AH1= [CLS] 7L 4 L7z [ 22] V=2 [SEP] HOXKXIZ TH [¥ 2] [SEP]
AT —=BIEADRDOLTIEHH FTEA

2.6.4 ¥H55 %

Masked LM X BERT OHfi L —= v VT EN 372D, Ny FThL—=
YIEINDDIFHFED 15 DA THD., EDZLOHEAT ML —= Y IFIEPBETT,
ELMo 2Dy —47 V¥ ¥ LET I, IXRTOHEZTFHIL T,

BERT &, I VAT 4= —DITVA—X—vRIZ7 3N LM OHF L —=
JHIERMERT 270, WAAOTHEFEITTEEST, —/. OpenAl GPT i, +7 v~
A7 A= —DT7aA—X—HEZEHL., 7a—-X—DvA7Z[EHL %7,
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E3IF

SQUAD

3.1 #IE

3.1.1 SQuAD ki

SQuAD &, 2016 FITR X > 7 + — RRFWC Lo TUH BiFoiz7 =&ty N T,
IR RN T &y T, BENG X LNLGE WG T 2B EHER T 21,
BRWCEZZ2 713 XLBRHETT, DT —XEy bDINTOFHFIF Wikipedia
PHERXINTED, 7—&Xty FOBRBMOT—Zty b (722 21X, WikiQA) O
HMETY, AFF107,785 DERM & 536 OMELFELDHD T, T —Xty b DFMRE
\% StanfordPercy Liang 72 ¥ T, Percy Liang IXHASEUH O E THRETH D, *
~ YT 4y 7M. QA BRI EFXERSEHCTEHELREME LTEXE L,
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Dataset Question Formulation Size
source
SQuAD crowdsourced RC, spans 100K
in passage
MCTest crowdsourced  RC, multiple 2640
{(Richardson et al., 2013) choice
Algebra standardized computation 514
(Kushman et al., 2014) tests
Science standardized reasoning, 855
(Clark and Etzioni, 2016) tests multiple
choice
WikiQA query logs IR, sentence 3047
(Yang et al., 2015) selection
TREC-QA query logs + IR, freeform 1479
(Voorhees and Tice, 2000) editor
CNN/Daily Mail summary + RC, fill in 1.4M
(Hermann et al., 2015) cloze single entity
CBT cloze RC, fill in 688K
(Hill et al., 2015) single word

BHEDORHT =2ty FZ2RD XS5 ITHEL £3, MCTest, Algebra, Science % 3
DDRHGERRET —&Zty P TT, Squad IIZNHD 3 DDT—Xty hDOEZIXS
M EE>TWED, ZOF—Xty bO L ==V I fTbhgd, KHETHE
M7 NTY XLHAREICIED £F, RIS, 2 OOFHRERINET -2ty b TH
% WikiQA ¥ TrecQA ¥ L C. Squad 2D ZIX 222 ERl>o T\ $, CONN
X =L CBTIZREWTTA, ZNH 22007 —Xty MIMAE D L Dikpri, #HEH
IN-HEETH D, AYOEKRTOEMEEETIED D 8 A,

3.1.2 SQuad T —&t v M ZHEET L HEX

KT, ZDF =Xty OB OVWTEHLIMANLET. £3. 207 —Xty + D
ELWVWA VR =T 24 ZAZELCTAEL &I,
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What is SQuAD?

Stanford Question Answering Dataset (SQUAD) is a new reading comprehension dataset, consisting
of questions posed by crovdworkers on a set of Wikipedia artides, where the answer to every
question is a segrment of text, or spon, from the corresponding reading passage. With 100,000«
question-answer pairs on 500+ articles. SQuAD is significantly larger than previous reading
comprefension datasets

Leaderboard

Since the release of our dataset [and paper), the community has made rapid progress! Here are the
EsactMatch (EM) and F1 scores of the best models evaluated on the test and development sets of
v1.1 'Will your model outperform humans on the QA task?

Paadel Test EM Test F1 Dew EM Dev F1
B23 #12 Bl4 L0

MASEh-LSTM wilh Ans- P (Boundary] 0.5 m7 394 0

|Singapare Manag University}

Trained Chusker and Meural Chunk Rander TBD TED a7 6B4

By

Pach-LSTM with Ars-Pur (Seguence] 545 677 548 SE0

f & Management Universityl

Warg & Jang "L

Anention and Chunking Single Mode TED TED 430 645

0BM;

Logistic Regression Basclne s 510 B 510

{Stanford University]

Rajpuirkar ¢t al. ‘L6
Getting Started

We've bt a few resources to help you get started with the dataset.
To get a feel of the dataset. you can explore it visually.

Explone SQuAD

M»e, Bty P2 T ALY POLARATENEZRAZ N TEET, TR
ty FTIE, FATARER T 0S5 LR ET 2HENDD £3, REDGL &IOS
AT, ZNENEEPER LTER—RA AL V8 NADEZ DN TELLNLTY, Y
V=21 2AL2HD THAD, U HR—ILE IBM O—HBDKEIETTIIIDR R
ML TWBZebrbET, ROKNF., ZO7—%ty FOHITT, RINIEE
EHEZThroEMEZROET, ROOEM NOERE] 2T 2B I3ENTL-oTH
EZEInxd, HEZIEFHICHL K, #HRILETTDN, FARFLETF R MIRRE
nTVEd,
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In meteorology, precipitation is any product
of the condensation of atmospheric water vapor
that falls under gravity. The main forms of pre-
cipitation include drizzle, rain, sleet, snow, grau-
pel and hail... Precipitation forms as smaller
droplets coalesce via collision with other rain
drops or ice crystals within a cloud. Short, in-
tense periods of rain in scattered locations are
called “showers".

What causes precipitation to fall?
gravity

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?
within a cloud

Figure 1: Question-answer pairs for a sample passage in the
SQuAD dataset. Each of the answers is a segment of text from
the passage.

T—&ty F OEENBERIERD LB DT,

LB & oty 7L Wiki TH D, &it 536 © Wiki 25BIRXNF Lz, &
U4 FRERICE SN, 23215 DHALEEICAZD £5, 20K, ThoD 23215 D
HARGRBEEDOHE, $3HEEM e FIEEZHA T ZE W,

2. ZDH%, ARV 7+ —RE 779 RY =2 7RFEHLT, REDRFEFH TS
NN, BRZ L, BEEZS5ZE L, WMo S 542 A4I1T 20,000 ML EOE
HZ, FBRIECS DOEME LE L,
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Paragraph 1 of 43

Spend around 4 minutes on the following paragraph to ask 5 questions! If you can't ask 5
questions, ask 4 or 3 (worse), but do your best to ask 5. Select the answer from the
paragraph by clicking on 'Select Answer’, and then highlight the smallest segment of the
paragraph that answers the question,

Oxygen is a chemical element with symbol O and atomic number B. it is a member of the
chalcogen group on the periodic table and is a highly reactive nonmetal and oxidizing agent that
readily forms compounds (notably oxides) with maost elements. By mass, oxygen is the third-most
abundant element in the universe, after hydrogen and helium. At standard temperature and
pressure, two atoms of the element bind to form dioxygen, a colorless and odorless diatomic gas

with the formula O

2. Diatomic oxygen gas constitutes 20.8% of the Earth's atmosphere. However, monitoring of
atmospheric oxygen levels show a global downward trend, because of fossil-fuel burning. Oxygen is
the most abundant element by mass in the Earth's crust as part of oxide compounds such as

silicon dioxide, making up almost half of the crust's mass,

When asking questions, aveid using the same words/phrases as in the
paragraph. Also, you are encouraged to pose hard questions.

g your own words

MO NIC, EEFEOREOEMTZOEMICEZATHSS XS WKELET, £5T
BWGE. FRREADTHBERERINTOVARVES, MONIZEZZ I ENTEEL
Ao WGER. BROBEOSMIEHIICESHKTH D, #HEmdsBEZERM DS WD,
Dty MIFFCHETST, TORITRT 51, EEEZT—&ty M T3REED
HTAVRHEVZAPLTOET, HF. AOAHL ST, BEREPTXTHULET

BENTVDEZ DD T,

Answer type Percentage  Example

Date 8.9% 19 October 1512
Other Numeric 109% 12

Person 12.9%  Thomas Coke
Location 4.4%  Germany

Other Entity 153%  ABC Sports

Common Noun Phrase 31.8%  property damage

Adjective Phrase 39%  second-largest

Verb Phrase 5.5%  returned to Earth
Clause 3.7%  to avoid trivialization
Other 2.7% quietly

4. ZO7F =&ty MZIZ220D

FHEMEDH D £, 1 DHIEFL, 2 o0HIZ EM T3,

EM 13522 —HBOMEETH D, [FIEICT A2, v VICEk>THEEENZHDLFERL T

HHRENRDHY T, —NFE

S LTHEE->TWBETLED, LT, F1I3&x
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DI7V—RAZHFECA Yy PL, Va—, FLydary F12ZDOANDEZL—HITH
DY ILET, DFED, W ODDHFEII—HLTHINTHELLRWLEATH, 22
7ELTHUY Y FEINET,

5. 207 =Xty bTE. FEEHME L. LR 703 ) X A% #H L CREEHAS
DEDZETR—RATA YRR L. BAEIIZ 40.4em & 511 ICEEL £ L7z, BifE.
IBM &> U HR—NVERREDOWTH, REAEETLVEZHHALTCIOT7VITY X L%
ZEM L E LTz,

3.2 RETBHEEL SQUADLL & SQUAD2.0 7—&

3.2.1  SQUADI1.1 ¥ SQUAD2.0 & 5 5FT

TR AT L (BEFNV) IEE, aVFFAF FFa Xy NTEMICHT 2 Effz RO
J2ZeNTEETH, a7 F X MTIEMIZRVGEOERNIINS 2 FEIZEEEE
DD ERA, BIFEOT &ty M BIEARELREMOACEREYTEHh, T -4
oy b UCHBICERTE 2 HEAER I N ZBERREREMEZ#FRALET, Zhb
DREEMIT2DIC, TOHLHETIH, REZ V7 +— REREEZETFT—X+E vy b (SQuAD)
DEHFN—2a THB SQuAD 2.0 ZRENLE T, 2k, BEFD SQuAD D [EIEHA]
REREM Y. RNBRIC X > TE NI 50,000 ZHX 2EELHELVEMEZRE L2dD
T9, HELVHMZ ZFAoN2EMMTVET, SQuAD 2.0 D87 =<V A%
] X213, AT LIRS A ICHEMICEE T 57210 TR BEDay 7% 2
FOEIEZ T R— T L TOWRWEE 2L, BEAOREZER ST 2 06EX3HD 73,
SQUAD 2.0 7—%t v M, BASHEHEMEZ X Z12BT 2BEDOETANOPET T,
T—=Rty b JIURY—-ADRAXy 7F, HRONBRWEMZE L 72912 Daemo
T N7 —LTREDLDRNTVET, £XZA71E, SQuADL.1 DitHE2ARTHER I T
WET, BHFOBEEIIOVWT, RX vy ZIEEBEL I TIIEZ bR WK 5 DDHEM
ZTHIENTEET, AR, BEIERREINATVWEIZ VT4 74 2R LT, &
WhEZEHT e TEE Y, MRS, SQuAD 1.1 DEMESEL LTAR Y 7IZH
. [EERREZEM & RAICEIE LI WERZER L T Z W,

ZOFMX T, 22007 =&ty MIXT2 3 D00BFDET LT —F 77 F v DX
74— VAL E T, ZHhICED, ZNODETNREEED I MZHEET 5720 T
2K, BMICEBETERVATREED FHIL £3, BRICEZ SNRVIERIRED L E W
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HEHZBEETADTHTZ L, EFVIEIDNHOEE2HELDET, RDOE
F, 22007 =&ty b (SQuADIL.1 BXY SQuAD2.0) TD 3 DDETNDIRT % —
RUAERLTVET, HRIEFXOLBHTT,

REDNRT =< Y A FHET 2E7 L (DocQA + ELMo) &, SQuAD 2.0 TAR
E232DFXF x v IHHET, ZHE. ETNVICHEBZBORMD S ZADZZ L 2EK
LE73,

20DFT =Xty hCRILET AT —F77F v AT 52, SQuADL.1 2 HEERL
T, WERETNLEAD FIEHDOBODF v v 723, SQuAD 2.0 TRELSZDET, 2
%, SQuUAD2.0 BEEFEDET N THEE T 200 L WTF—XTHE I ERLTVET,

Sysiem SQuAD test SQUADRUNdev | SQUADRUN test
' EM F1 EM Fl EM F1
BNA 68.0 T7.3 | 59.8 62.6 50.2 62.1
DocQA 721 810 | 619 64.8 59.3 62.3
DocQA + ELMo 786 858 | 65.1 67.6 63.4 66.3
Human 823 91.2 | 86.3 89.0 86.9 895
Human-Machine Gap 3.7 5.4 21.2 214 23.5 23.2

SQuAD 2.0 TEMICEZ 2 DDH L WZ & ZAEAT 272512, 2O FH Tk TFIDF
Y= EEHALT, SQuAD 1.1 7—X+t vy FTWL O LWERMEZ 7 > X 4124
ML, HBDZDIZRICET AV ZHEHLET, MERIE (TORITRT LS SQuAD
20 7 =Xty FTREDETAMRAL LTRIETH S Z L2 RLTVET, UL,
SQuUAD2.0 DEFDOSEEMET VI o TH LVWHETH 2 2 2HWD TIEFAL TV
S

System SQuAD + TFIDF | SQuAD + RULEBASED | SQUADRUN dev
o EM F1 EM F1 EM Fl
BNA T2.7 T6.6 #0.1 548 99.8 62.6
DocQA 75.6 79.2 80.8 84.8 61.9 4.8
DocQA + ELMo | 79.4 83.0 85.7 89.6 65.1 67.6
322 Ft®

SQuAD 2.0 TERICEZZ2DNHL W RT3 012, ZDFHETIE TFIDF
L= EBFERA LT, SQuAD 1.1 =&ty hTWL 2h 0 LWERZ 5 > & 2t
ML, HBDZDIZFRICET AV ZHEHLET, MERIE (TORITRT LS SQuAD
207 =2ty PCTREDETAMRAL LTRIKTHZ I ZRLTVET, 4,
SQuUAD2.0 DEFDOSEEMETNVICE o TH LVWHETH 2 Z e ZHWD TIFFAL TV
S
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EA4E

AR

\lul

41 FABALEF—2tvE

SEOFERT — 21d wiki ICFU8R L7 CHE  HAGERE S B (NLPT) N1 O &E %A
HLE L, XEZIEMEEROXE L Y2 L CUSENTEXE, —OENH D 7,
wiki 2 SR RO EEZIWD £ 5, HAGEREERD & BAECEID £ L, it
1100 XEEHELE Lz, —OXEHE=2HE 3, BHEI 60 ZEEZHELEL
Joo —ONEICHE=%2MEET,

EBRLEO—MERUCEE T,

HAGED & !

B, HVDDOEE TR e PESELEUTER, BRNBEEHEEEL, 7
DOz kD, o v EHZDD, MED XV OZAEFERKOHICED ATtoo)
T&E REEINAHEE 2R TDI, BOBSEECEVOD, T EhT
WHIRZMESEVWEL, BLWRHZ T340, @dERTEHTRIEL, VAN
VW, ETAZRTEL LTV, WHRLRobDIE, IIL LTE=—LRIZ
HORALRRDORTHLTBHEZEATIV, —R, BhZ25CRIB3MEE0ES L
rahe, RELTESRDEA D D

HAGEDRE :

1 fAZ2 B8 S RAEEDIFETTH»?

2 1 WVHRVWHBDIFES LEITH?

FEEICHIER U7 X

We have believed that discarding old things is progress. Rather than respecting
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the traditional way of life and taking pride, we have continued to incorporate more
convenient and efficient things into our lifestyles... In order to do time-converted
work, he travels to distant workplaces, buys fashionable clothes again and again, and
to spend a good time, drive down the highway, go to restaurants and watch videos.
living. If you don’t need anything, just put it out in front of your house, which is
packed in a plastic bag as garbage. At first glance, our lives look rich, but is that
true?
FEICEHER L 7= [/
1 : What kind of life do we like?
2 : What do you do with unnecessary things?

WEDOEZ .
1 :rich
2.

none

PR DE A HAFEICHIER

1: Vv

2 :mnone

ABELWEESEZ -

1; boeffifzd D, RO XN DZAEFH KOOI ANOOFTEL.....0
2,332 LT = MERICHDAATZRDRTTH LT

HAFEDCFE

LDz Z M0 2, DIIEAKD LS CH-HTHARD LWL oTWwa, FL
BRI DWTWBIETSH, KA E—D2—2h, ANHDEHMIES & 512N ZhDEIE
ZFioTW0Wa6TH 5, %7z, RCMAETHHEBE TR, FADDLTLENED > TW
BEEMZN,

HAGE DA

1 AR SIZEIVDOHFE LTI ?

2 LD EIRD 2RO 2R D T nT T ?

FEREICHIAR U 733

When I start drawing flowers, my heart wants to be pure white, like drawing paper.

This is because even if the flowers with the same name are looked closely, each one
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has its own facial expression so that the human face is different. In addition, the
same flower often changes color slightly between morning and day.
FREICRHER L 7= [
1 : If the flowers are the same, are the colors always the same?
2 : What does your heart want to do when you start drawing flowers?

FEEDEZ .
1 : NONE
2

be pure white

HFRDE Z % HAFEICHIER

1 : NONE

2 1HEoHIZ

FADIELWVWEES

1; FACAETHHALEBLE T FADDTHIENZED > TWVAGENZW,

2 5 DIFEARDO XS ICH-HTHR D72V EE > TS,

HAGE DS !

WSS RENAETD, TZOIUIT I WIS ELTWDE AR R, SEABlZR -
TEZIRDB L, LIZ S ZMAPNTLED 2D S, [LEZATIE HEHEETLD

DEFFEDYNTH SN E ST he. @S THERPHESSIROE L0, KiZido
ETESHOVELVWRIELZRETINZ I 2D L, (LB —, ZHEBTLELL
Db, BAR->TVEDE, WWRH LIS, MERD-> T, LR ALZ-TL
Fo/Db, ZRUIRLUTIHALIETIIRL, —HBMEZT, 5, ELMUHEDLRD
HES LWRHZHZ TWa DR e 5,

HAGEDRE

1 AEODEBE D eMBEI D FTH?

2 AEVOBREUTR D ERMFE S BNE T H?

PFEICHIRR U 73

No matter how familiar a flower is, if you start writing with a preconceived notion,
such as ”This flower has this shape,” it sometimes turns to the flower. At the florist,
it seems that things that are open too much are not for sale, but sometimes when the

pistil or stamen pops out due to opening too much, it sometimes shows a stunningly
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beautiful expression. I think it’s good that one or two petals have fallen off or insects
are eating. After the blooming, the petals have turned brown... I think it’s not a
dead flower, it’s the best time to live hard and start to bear fruit.
FFEICHIER U 7=
1 : What happens if the petals fall?
2

What do I think if the petals turn brown?

. dead flower

FEEDE 2 % HAGEICEIER

1Btk 7z

2 I Mih7qe

FAIELWE S & Z

1; HBABSTWVD

25 ZAUIRL THALIETIE R, —EBMEE T, 5. EEHEUHD I RD RS
LWREZ I Z TWb D72 5,

HAGED X -

ATHNTRE T o TWBED D HIUT, KA TEATHKOTWEHDH S, H
FMTHOELIEOTWEDH H 375, WILoF T, MO HIC OBk Y #3217 T, #
Hl oD dDH b, Z5VIHDERTVWR e, NHMOHERLFEUELRDEE-7DT
3, IZLoZWADBVIUE, DAZRADVS, ELWVAD, ZI3THRVLAD, KKDA
b, BERAD, WAVWBRRADND,

HAGEDRRE -
1 BT ZERTRZIE Y BnETh?
EEICEIER U723

Some are broken by the wind and hanged, while others are distorted due to illness
or something. Some of them are blooming vigorously in the sun, but some of them at
the roots have become soiled due to the rebound of the soil on a rainy day. When I
see that kind of thing, I sometimes think that it is the same as human society. Some

are smart and some are carefree. Beautiful people, not so good people, sick people,
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healthy people. There are various people.

FEREICHIER U 7= [

1 : How do you feel when you see the flowers?

HFEDEZ .

1 it is the same as human society

RKEEDE Z % HAFRITHIER

1 ANfEttzeRUT

AELWEESEZ -

1 NBottaeRUERDEER DT 5,

HAGE DS !

LA L, BBE. D02, HHVIWRAT ) CIFADDT L LIHISIRNI BT
RDMNIFTLED 2D, RALZVDREAS, ILOEB—HIZLTEIT 207050,
FLTLZEFR>TWAANHEZR 2 L& BTODOTLRIIND TRODIFITLES DI
AT, 2L[EE-> T3 A5,

HAGEDRE

AEDETH —HFREDD X TDRIFADDOT L LIPS ZRWAZRDMANIT TV
WTYHR?

FEEICRIER L 733

However, how often I personally decide that ”"He’s such a guy” while knowing very
little. The color of the flower changes in a day, so when you look at a person who
has a heart, it is totally wrong to make a decision with just a little of yourself.

FRBICHIAR U 7=

1 : Even if the color of the flower changes all day long, is it okay to brand someone

who knows very little?
PEEDER .
1 : NONE
REFEDE A % HAFEIZHIR
1 : NONE
MBELWEESEZ -
1;2<HE>sTW2 A
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HAGE DS !

IHFHRE. HAEDOEETH 2 A OHOIR TRINEEZ 21TV, 2 OBRIZBWT, #D
DOETHEANEMAD JREAA (FERER - HariR) LRSS OB RR S L CHEDLER
Z7E M TR L T b, 1 AOREIE 34.5 km, 1 AOFFERREIZAME D, 4t
[F1D & HIFHET 59 77, §1T v ¥ alkfld 61 90, 757 v & alfld 60 - 617 (WFhd K
IFFERC DIZHERER 2 FR <) TdH 2,

HAGE DR !

1P e S TBRINEIR 21TV R g5 ?

2 IFRE T AOREIBEDLS 50T H?

3 WWFRREHT v > 2 B 1 OFERHEIZED L WVWTI DL 507

FRBICHHAR U 733

The Yamanote Line operates a loop operation in the central part of Tokyo, the cap-
ital of Japan, and at many stations, JR East Japan (conventional line / Shinkansen)
and private railway companies’ radial lines and the central part of the city that ex-
tends from the center to each direction It is connected to each subway line that runs.
The length of one lap is 34.5 km, the time required for one lap is 59 minutes for both
inner and outer laps, 61 minutes during the morning rush hour, 60-61 minutes during
the evening rush hour (excluding the stop time at Osaki station) ).

FEEEICIIER U 7=

1 : Where does the Yamanote Line carry out loop driving?

2 : How long is one lap of the Yamanote line?

3 ; How long does one lap take in the morning rush hour on the Yamanote Line?

EDEZ .

piiily

o
1 : the central part of tokyo , the capital of japan
2 :34.5km

3 ;60 - 61 minutes

JEEDE 2 % HAGEITHEIER

1 HEROEH, HAEDHLIR

2:34.5km

3 5 60~61 %



HAE 41

MDBIELWEERSEZ .
1 ; HROEHESTH 2 WL DELFET

2 ;34.5 km
3;61%
HAZED X .

IFHRRE. HARDO RN AR O HASKED LIRENE R OE 5T H o ik
e BRI NRER R DA O LR, BEBIR. iR S oAt )T & M ALRER T 77
2 RS EPRR e LT L7e, ARPIBR - F)IER (35 & OORHFETER) 2 45 SN BRIE IS A
CHUNZE)IFRE RS TH 5,

HAGE DR !

1 SRENEROEBEEFHET T2 ?

2 BRI ARERIZ E 2T A ?

3 5 ARPIBR - A1 BRI 2 A5 S POE AR D WFRNI IR AT 22 ?

FRBICHIAR U 733

The Yamanote Line is the port of Yokohama where private railways of Japan
Railway were Japan’s leading trading port at the time of the civilization of Japan,
and various parts of the inland Kanto region (Saitama prefecture, Gunma prefecture,
Tochigi prefecture) and the Tohoku and Hokuriku regions. Built as a freight line that
connects, Akabane station-Shinagawa station (and Oimachi station) is a railroad line
connecting (initially called the Shinagawa line).

FEEICEIER L [

1 : Who is the leading trading port in Japan at the time?

2 : Where is the inland Kanto region?

3 ; What is the name of the railway line connecting Akabane Station-Shinagawa

Station?

I

HEEDEZ .

O

1 : yamanote line
2 : saitama prefecture
3 ; shinagawa line

REEDE A & HAGEITHIER
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IRRIIES 7

2 B

35 dnlll#R

MOELWEESEZ

1 BEiE

2 RER BRI, AR

3 5 PR

HAGED X E !

FRE R, BASE L NEHRREN - S)IBR - HrghR - ZRPIERR 2 13185 2 55857 1 HE
FEOAETESN, 20K, BHAEILTFO NIV EFRZER . U TR, g
BRL BERBR. SO)IBR. Bri@BR 2 i TR NS E 2 BRINE IR MG S ., 2ok, LB
BR - BB O B@IC & D 5iist & RALARR O B EEERR A B S A7z e [F T <
U CHEDETIERAN EBAT, E& L 7. IR & AN 22 TORRASALIZ, HE
TERIE T HAUIHFH T ERER R EEPRIE D & 5 1HE 15 KPR 2 R T E .

HAGEDRE

1 BAESONCIEE 2BROARNERATT N ?

2 DR ATCTRINGEEZASFB L E L ?

35 WO HRFREIIHE 156 KNI Z B TEL?

FEREICIIRR U 733

At the beginning of passenger transportation, trains that return from Shimbashi
Station-Shinagawa Station-Shinjuku Station-Akabane Station operate only a few
round trips a day. At the same time as the loop operation that started from Shibuya
Station, Shinagawa Station, Shimbashi Station to Tokyo Station started, and then
the mutual direct operation of Keihin Line and Tohoku Main Line started due to the
opening of Ueno Station-Tokyo Station. From the latter half of the Meiji era to the
Showa era, private railway companies were able to lay routes within the 15 wards of
Tokyo like Tokyo Subway or Tokyo High Speed Rail.

FEBICHIAR U 7=

1 © What is the name of the station that stops when it opens?

2 : Why did the loop operation start?
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3 ; Since when have private railway companies been able to lay routes within the
15 wards of Tokyo?

FFEDEZ .

1 : ueno station - tokyo station

2 : the opening of ueno station - tokyo station

3 ; from the latter half of the meiji era to the showa era

FEEDE 2 % HAGEITHIER

1 0 EEFBR-EEUR

2 o _REFEROBAZE- AR

3 ; BGRM» o IEAIE T

MOIELWEESEZ

15 BREER - SJIBR - Frra il - JRPIR

2 5 AT NHH

3 ; BRIGERIAD S AR 2 T

42 HERHER
FCERSC 300 [ & AR 150 D IFHER S B2 L Y X DX D NE VT T,

83—t ¥ MIAD X L7, 5W2H ORMEZR HIXIFIFIE L WT TN LE R T
BEZONZMETLAELIIZEE TR A, FIZEHIZIECEER  #T v > 2 KoM
Py 250 =t ¥ FERBRTORRS H o 7oh, I TEMOFERLNATS 2 ILFEY
MOREN, IWFREED 6 R 7EHEAICKS 11 Wik, EFERES 4 > OM¥ES, Hi
FHEEDTHER NS 2 2 ic & D BRI KIEIC R S iz, 2015 FELEDEH S v & 2 iR
RiZAED, AED &H 170 —t Y b2 THEH > TS, BMEE20MHD 5, —D !
2015 FELARTOEHMERIZ ? 2 D 1 2015 FLUHOBEMRIEZ 2 B2 () 0 170 =k > k
THDLEZ D ANBZBHIE 250 8=t > b2 170 R—t Y M 2EZ 5, BRITGFTOLH]
DHEEVD—HEROIXEZONERTA, FIZIEXEIIFHIZIZFOCTWE T2, HEEICH
RT3 %L HITACHL 1272 ) £ 3, HFEDE 21 HITACHI TT DA HAGEICHRT 3 & &
TEREICL D, BIEXOHEDIEMERIE 23 %=1 Y P LARWVTT,
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ES5E

Z5

5.1 SEOFEE

SQUAD IZIZ 1.1 A=Y a > ¥ 2.0 A=Y a ¥ =2h% D £F.SQuAD 1.1 ® 100,000
OER & [E% ¥ LT, SQuUAD 2.0 13X 512 50,000 D AR E W7 E R % B0 L %
T-Z2 LT, BfCIIMNET 2RERRWEENH D £3, 9% SQUAD2.0 Z{HH L T,
SQUADI1.1 TR TERVHIEZRIRTZ 2090 2B L E 7.
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ANADEE (2 —2RY) 2Rl & oW OOl ERE 3200 LI
FHA. ZLTZNODHEMADEZIITF A M CTHEHZRDIT 2 Z P TEES, 77
L. BEEZEZ 22 TERVEET2EMEZ T30 MEENE D 3, My —
Xty M, WHZRCET LT 2RELRDD T, 7Kty FTHESNTZE
MOARD 256, ETNVEIFECTFAINTRDOITZ 22 TEZ20WLO200mIERS
ZBILERFELET, H#LPTFRAPMCEZERRINTORVENZT 2, YARM
BoTBEADRINET,

SQUAD IZ13Z < D@D D D 3, FERHIRLEZDRL, Bnkd, 7—Xty
F 2RDFERC Yy 7 OZHEIHIR X E T,

L7ep35 T SQuAD THEVNCHRRET 2 ET7 V%2 K D EMLRIBEICHER T 2548, X
F—=o V74 LEHATOWmAICHERD D £5,

TIHAL2L. ZOMXDOENDDHEFIC, BERY 7 by = 7 O, HAFED
F=REy bRRNE WS EEERHS e N TEE T,
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HREES L OREEE TR, SNBIRCEZIZ LD, BELRIHEL CHSE2HD £
Lico B L RIFE T,

A2 D 21257 D EEEE OWMNBIR IR O A & FE. FCHES
TEZLDTIEEZ W EE L, Do oE#HHL RITE T,

RZIC, BT 2 BASHEUWEL I DARIFRXEZL O\ EV L EE L, B
LR L ETE T,

EL LB L R, @i 2 XTI
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