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FIRRZE ClX, 72 & ARG RICGERDPEENTWT Y, ZOBRVIZRBIfFTITAL—L
TLEI ISR S D, BMHFRICHROB Mo, Thz AP REET L LW
9. TEROHWAEBAOFIRY — 7 70 —CHbBIEEZTIRIOBOERENLETH
ST, =a—FNVHREF STZHRY — 27 70—k, ZOMEA[NS SICHEEIC/R->T
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Flo. =2 — T NVEIIRE RO X 0 REMIEDO®WT X X MI#EH T 5356 OffE
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DFfELE=2—FVFRTEDL I ITH I DN ABTIERL o TV, B HGENE
., =a— 7 NVERRCIER T BN OB N L EN D,

kDX iz, =a—FVFIREWVIHTRBENNHTERLZ LT, ZRETEITHD
BARENAEE N TE TN D, AZESTOREN, 4% T ETEEICRDL LB T
DIRFETH D, 1 FEMOIEIZ £ L OTARREER, WML ERZZET 20 H HHMEIR,
FERPRIRR OB 7o e HANARRE, 72, AZBSDINOOBEIZED LS IRV AL 9 &
LTCWD0EH > TV —BZ e iE=nTh 5,

BB ETR, ARBERDOTERA L A—Th > HIE B4, AR4E 2 280
SENhE L, AT, KAZEEESTOFRINIZIT T, AZREETH HFRGMES 08
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2.1 CKY 702 ZACH S BLIAL =2 —F )%y NU—Z 1215

= 2 — T VBRI

BRERY E %
ERRT HAS R
EIRRT B KE

2.1.1 ILHIZ
TR, =a2—F %y U =215 =2 —F VBB (NMT) S HAMZRHEE T, mUVk
EaEB L, AICEWERRZIT S 2 & TabhTnd. NMT 13, =2 a—FFa—FF7 L)
ICHFZE SN TE Y, gated recurrent units (GRUs) (Cho, van Merrienboer, Gulcehre,
Bahdanau, Bougares, Schwenk, and Bengio 2014b)X° long short term memory (LSTM)
(Hochreiter and Schmidhuber 1997; Gers, Schmidhuber, and Cummins 2000) &\W\W->7=V & L
Yh=a2—F L%y hU—27 (RNNs) #H\W\T, FEEXEFEEEDORY MUICERL, ZD%k
ZDORT "N HEFEL A2 4T D (Sutskever, Vinyals, and Le 2014). 77 >3 3 |k
S3<NMT (ANMT) 1%, =ra—F7a—FETVEIRLIZbOTHY, EFICIEMLTREY
1T 9 BRI ER O I e Wi #4ff> — > T& 5 (Luong, Pham, and Manning 2015; Dzmitry,
KyungHyun, and Yoshua 2015). ANMT %, 72 —# BNz a—Z OEIVEDOREDEREZ S
RLURD BNSEXEAKRT 2R TFETHS. mva—FTFa—FET7E, S5, BE
R, BRUEEESC, T O OFGEERIEICED < NMT ([t s T s, K712 (Eriguchi,
Hashimoto, and Tsuruoka 2016b) ® F5iX NMT O 3% H IR IZ B W TR S B O E DA
MATHDLZLERLTWND. L L, @I ciEoS< NMT (XFFIS, SR 2 L3 e+ 5.
AHFZETIE, NMT (IZBWT, M 21T O T HERXOMELIENT 5, BHrAH=a2—T
NIy hU—2  (CNNs) IZESHLWT Ty a U EEaiREdT5. CKY 743 ) X4
(Kasami 1965; Younger 1967) Ti, CKY 7—7 /W& LTH FAT v A& TS
. ZHVUTEIRIENEIC LV RIS T N TOARERHEGEOMAGOEEBE L, XOMELR
Bd o, Zo7 AT Y ALNHESEREFEL CKY 7—7 %8k d % CNNs 2 ANMT O7
Ty a UEEASAAT. BRI, REFIEOT T v a ST CKY T—7 L 0RHRE
FIE L FERDNEFT CNNs ZHEZE L7, ANMT (£ CKY T —7 1O/ IT
CNNs [REAVEORELZZMT L LIV BNEREX AN T 5. EFIEDT T v a UG
% ANMT 7 ADEANHESINT 21T Z &7 <, BNSEHEOKHEEZ T 2720IchH
JREREXDOMELZ L B 52 L ZrRBlcT 5. EBRTIL, ASPEC DOFEAFIERZ 2 7 OFHM
(Nakazawa, Yaguchi, Uchimoto, Utiyama, Sumita, Kurohashi, and Isahara 2016) 23>
T, BEFIET 066 A1 s BLEU 227 B ERT 52 LE2RT.
CNNs # {2 NMT (Zidkkx 22T 7E 03 FET % (Kalchbrenner and Blunsom 2013;
Cho, Van Merrienboer, Bahdanau, and Bengio 2014a; Lamb and Xie 2016; Kalchbrenner,



Espeholt, Simonyan, Oord, Graves, and Kavukcuoglu 2016). Z 15 DOE T /L iE— R T4 ALF
D1= O IR D CNNs & Rflc =y a— X £7137 2 — 12280 CNNs % BEA i 5
ZETHRINTVD. LL, ZTNHOET/UIRIEBHCRT 5 7 L — R/HEEH OB 4 FH
WOMEEEH LT eV, REFIETIEZEO CNNs 128 LT CKY (RS A B LT
5729, NMT N a—X07 L—XHEEMO#ER 2 BEHE T2 L e 45, £7,
TTrva AEEE NMT Brra—F L7 a—ZRoENR7T 74 A e tbxbl e
AR L T 5.

2.1.2 TT v a U E S EIREIRR (ANMT)

ANMT (Luong et al. 2015; Dzmitry et al. 2015) |Z=> a2 —4%F a2—%E5 )L (Sutskever et
al. 2014; Cho et al. 2014b) OLETHH. ZDOET /L, RNN = a—F 2 H L RS
EEEEDORT NVZEBL, ZD% BRNN 7 2 —X 37 MUinb BINERESCE LT 5.

MEFETIE, 2 BOMGMLSTM 2= a—F L UTHERH L. JREFEx = xq, Xy, o, X 8
Hzonicb &, mra—213i &8 O Z HiEHOIALREIZ L > TdRT~7 My & LT
KRBT D, TOk, = a—Fidv, hORIVKEZRRICEVEHET S,

@ = LSTM® (v;) ~ (1)
}@ = LSTMD (v;) = (2)
F = LSTM® (@) + @ -~ (3)
}F = LSTM® (}F) + }F - (4)
hy = h® + n® - (5)

— L —IXENFENIE M E WA T LSTMO L LSTM@IZFNFE 1 BB L0 2 8

—_— —— ——— —

» LSTM = > z— 5 2%+, A, h® 8@ h@ hoyotizd T 5.

ANMT T, 72—#%, LSTM = a—XDENEDIRE 22 L, HISHEE AR
T 5. LFCHAT 27 7 > a AT global attention (dot) & FEEIL% (Luong et al. 2015).
EFETE, 7a—XELT2/BOLSTM 2#H7%5. H1EEE 28O LSTM 7 a—X 0



Yi

hy h, hr_y hy 51 Sj-1

K 1 CKYICESLTT vy a s #HEoaRX

WIERRBE IS, N FN W HROE 1B IO 2 o LSTM = o o= — X ONEREE A2 W TR

ftEns. % LSTM 72— 4 ORREOREs™ &sP i L i sns.

sj(l) - LSTM(l)([wj_l; §j_1]) - (6)

s = LSTM® (sV) e (7)

T Cwy O Wy ORI IAL, 5 ATHIOREA, §_ A Ny A R B 7

OIER ST T orva Xy bV ERT. wi &8 3dRETHD. 77 rvarAar
a(NIFRAE AN TEHRE SN,

exp (hi . sj(z))

- (8)
T exp(hy - s7)

a;(Q) =

ASECEERT 230 TF A MY Ml lFRAUC IV ER SN,



l Batch Normalization 1 l
]
Relu |
Input (1 X2 Xd) ¥
CNN1(1 x 1 % g]

d
Output(1x2x-) 1
2 | Batch Normalization 2 | | Relu |
T L
Relu | CNN4(1 % 2 % d)

Input(1x 2 Xd)

Input(1 X2 x %)

| CNNZ(IXZXSJ |
Output(1 X 1x g) )

Batch Normalization 3 |

Output(1x1xd)

Relu |
Input(lxlxg) 1
[ oNN3(1x1xd) |

(H x W x channels)

Output(1 x1Xd)

2 CKY 225K 77 3 3 »® Deduction Unit O
T

i=1

TTrvar Ny bVE IR, Ay TRAMAY MAEREH L TRACE VRIS,
§ = tanh (W, [s*; g;]) - (10)
ZDO®REEIEOREZ M LT, ¥Ry, OfeRIRAE W CEtR S .
p(yjly<j x) = softmax(W;3)) - (11)

T, W EWIXEAITINERT.

2.1.3 CKY [ZES BRART T ¥ a AEEIC L S HEIREIR
LIZRETEORERONEEZ R~T. R TEOT 7 v a UEdEizsnT, CKY 73U X
DI R DAEMBANE 2 (TR T 3y N = EIC K> THEENDS., 20Xy N —2 %
Deduction Unit (DU) &5 DU TlE, 4 2D X A 7D CNNs 78 residual connection (Z & -
THERESNTND. K2 TES CNN O T 4 v Z A & FTTF v 2L O, FRIMNICEES



CKY-CNN layer 5

Max

CKY-CNN layer 4

DU

hsq }3,2 hs3 CKY-CNN layer 3

»

—{3
DU L B
21 \hb‘\ ha 3 ha 4 CKY-CNN layer 2

DU
T 1 hi hy3 %} his |CKY-CNN layer 1
Wl WZ W3 W4 W5

X 8 CKY-CNN ™ Max-pooling M

TW3%. CNN1, CNN2, CNN3, CNN4 O 7 4 LA ¥ A RFFNFN1x1,1x2,1x1,1%x2T
HY, FrxHId/2,d/2,d,dTHD. % DUIL, CKY 7—7 /LD 2 S5DOE/LOAdIRIED
7 MVEZITERY, CKY 713 XADAR—VIZkHIGT D AL DdIR TR 7 RV A FHE
T5. DUZEMATLZEI1CLY, CKY 7—7 L& 0iREIEX, CKY 703U XADHE
FIE L [FEEDIARFC FArEVOREEZ BEAATLZ LIV EHIND., Z02KDOFRy T —2
Z CKY-CNN &IES. BUF, i#HO CKY-CNN E o) H O v OREZRTY £E#T 5. =

=T CKY-CNN O 1 EORIEMRS = (Y, ... GV DiE, LSTM x> 2= 4 (h = (hy, .., hy))

DIRREIZERE 41D, CKY-CNN TiE, E/AOdREEIT CKY 7 /1= U XA EEERIC, DUs O
DRI S B ORENEH SN D, BARIICIE, BAOREBIZT X TORITLOAEFHED K
RTHDLHHIRZ MVITRESND. ZHUTRONXTEHEIND.

k k K
hl(j Y = Maxlsksi—lDU(hl(cC,j y)'hi(ikj,lj)+k) - (12)

31X CKY-CNN 25172, M D hyy OENLEART D2EHABOFZR L TND. ZDAERK
R TIL, 3 2D DU M, N2 22D (hy g, hyy), 22D (hyy, hyz), 2 2D (hyy, hs )
DIRFEBIZEEASNTARY A ZERT D, E D%, N7 MVOBERTD RS RKE WY FLIR hyy D
TAOREICHEESND. CKY-CNN /LT, CKY 7—7/ (h9)) NOE/LOIRIENTE D
ns.

CKY 12D BHIARZT 72 a UEEIZE D NMT Tif, LSTM = 22— % O JE ok e
Iz T, CKY-CNN OFENEOREEZSR LN BNSELEAERTH. 774 A MR



TIERAZEVEEIRS.

exp (h~ -s-(z))

a'(i,j) = - (13)
Zk L exp(hk S(Z)) + Z T k+1 exp(h(f'lky) . SJ(Z))
(cky) (2)
exp | h;
a''(iy, iz, j) = ( vtz ) - (14)

1exp(hk S(Z)) + Z T k+1 exp(h((:‘lky) . SJ(Z))

::“C“s].(z)&i’éﬁZ)ZODLSTM:E/:l B OREIEDRETH 5. CKY-CNN D22 T % 2 h_
IR AUT IV EIR SN D.

T T-k+1

Z o (k, j)hy, + 2 2 @ (k, 1, )Y .. (15)

§1F LSTM —> a—4 D a7 2 f_7 k(g)e CKY-CNN O a7 % 2 b7 ()%
AWTRO L S ICEE SN S.

§ = tanh(W [s*; ¢;; ¢/]) - (16)

W € R¥SBUYIEATHITHDH. KD ANMT & [F4£IZ softmax Bfas i+ o2&T, 7
a—HILJEHOHNFHEOHEZ THT 5.

2.1.4 EBR
2.1.4.1 EBRRE
Asian Scientific Paper Excerpt Corpus (ASPEC)! @3 H a— X2 &2 W CEREIT-7-. &
FEa— RADHEE T AT — 3 D=2 Moses decoder ] L, AARZE=— 2|k L
TiX Kytea (Neubig, Nakata, and Mori 2011) ZffEf L7=. %2 —/ XX |25\ T, TXTOILF
H/NCFTEME LT, BTV OFEITIE 10000 XX (<50), 7 A MIIF 1812 A L. FL
—= 7T = Z P 2 [ LB L O W BEEEE, Rk 0T UNK IS E iz 72
HEEN7 MV ERNBDONY A OWRITEHIT 266 & LTz, /37 A —Z OB

1 http://orchid.kuee.kyoto-u.ac.jp/WAT/WAT2015/index.htm]l
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BLEU(%)
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feld - feid
m
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. recent recent
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sssss describes scribes
- - g o
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] | finally
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= 7 1 - . - N
=& (finally) 47 % (field) b~ (describe)
oo feld feld
wis this m
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g and d
nd trend trend [ |
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describe: describes describ
P paper pap
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|Z(function word) [F(function word) A(function word)

4 TTrvvarARay o]

Adam (Kingsma and Ba 2014) #flif L, Adam O/XT 2 —X O@MEIX, a=0.015 =
09,8,=099 & L7, #EHET 9 =Ry r L 12 =Ry 7 TEHIc Lz, Afdi: (Eriguchi,
Hashimoto, and Tsuruoka 2016a) ® F{EIZHEVY, 3.0 TZ U v 7 Lz, @FEZH DI
dropout (Srivastava, Hinton, Krizhevsky, Sutskever, and Salakhutdinov 2014) & weight
decay %\ 7=. dropout Dtt=|%, LSTMs % 0.2, CNN % 0.3 & L, weight decay DfE|Z107°

L.

2.1.4.2 EBHEER
CKY 2SS BIIALBLT Ty a & Hni- NMT &463ko NMT % ki L, CKY 1235¢<

TTrva UHIEOERAMERE LT, N—AT AV ERBEFIEOEWIT T v a UIEETH
%. 7¢ 112 BLEU (Papineni, Roukos, Ward, and Zhu 2002) (Z XA FFEE 2 R~d. 2ED=
WIZ, Mose 7 L — A~_— A G EIER (Koehn, Hoang, Birch, Callison-Burch, Federico,
Bertoldi, Cowan, Shen, Moran, Zens, et al. 2007) #75 7 #/V hORETHALIZE Z A
18.69% ® BLEU R a7 M35 i7-.
K1VFRBEFEPRN—ATA ETLVIVENTWD Z LR, BEFEDT T ay i3



NMT (ZEHTHHZ LERL TN,

M 4137 A NT =BT 2HLHXOT T varAarird. BELAOEWEIZL D &HnT
FryarRAarERLTVS. MR SE e RT. K4 T, 72 Mo “finally, this
paper describes the recent trend and problems in this field . C& 5. #fiiliix, CKY-CNN D%
&Y. 2B, CKYCNN O 1EOT T varyA2Aaryid, LSIMoENEOT T v a v
2a7 & =T 5. K4FNEE &L, ‘98, BDVDOE ST T4 A FHRPRRICER
NIZHEEX, BWWT 74 A NAITRE 1BICNELTWD. —J, #iesE (127, <7, “%”)
DEIRT TA AL FHRPMEICER SNV TWVRWEEEL, &WT 74 A2 b2 a7 BERVEITH
ELTWD., 9B E2R L, “I7E“D7TRTER “BIT27O—HTHsH. ik, ko
TT Y a UHEEBRHEEEL L TOT TA AV R ERDTDOICK LT, EFEOT T v e
UREIEIIHRER R T T A A MERILZ D T EERL TN D,

2.1.5 £&d

AL TlE, CKY 742 XA L7 CNNs (2S5 < NMT O 7 7 > v a UG & 525
L72. ASPEC & HFRD Z A7 OFHIETIY, $2% F41% 0.66 R > b BLEU A= 7 28 E&-L,
72, BETFETIECRTEDT 7 2 2 VHEE TR T 5 2 L O TERWBEN LT T4 A
FEHDADZENTE . BEET AV TIE, CKY 7—7 A DT X TOELORRIIREZ R
L1, ZL DAY BEHEHT L. 2k, AT VHBROMEICOWTREFIELZSEL, K
W77 — 2 v MIRT DB TEOA AIEZ BEE L2\,

BEXM
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2.2.1 Introduction

Neural machine translation (NMT), a new approach to solving machine translation, has achieved
promising results [1][3][6][8][14][15][21]. An NMT system builds a simple large neural network that
reads the entire input source sentence and generates an output translation. The entire neural network is
jointly trained to maximize the conditional probability of the correct translation of a source sentence
with a bilingual corpus. Although NMT offers many advantages over traditional phrase-based
approaches, such as a small memory footprint and simple decoder implementation, conventional NMT is
limited when it comes to larger vocabularies. This is because the training complexity and decoding
complexity proportionally increase with the number of target words. Words that are out of vocabulary
are represented by a single “<unk>" token in translations, as illustrated in Figure 1. The problem
becomes more serious when translating patent documents, which contain several newly introduced
technical terms.

There have been a number of related studies that address the vocabulary limitation of NMT systems.
Jean el al. [6] provided an efficient approximation to the softmax to accommodate a very large
vocabulary in an NMT system. Luong et al. [16] proposed annotating the occurrences of a target
unknown word token with positional information to track its alignments, after which they replace the
tokens with their translations using simple word dictionary lookup or identity copy. Li et al. [11]
proposed to replace out-of-vocabulary words with similar in-vocabulary words based on a
similarity model learnt from monolingual data. Sennrich et al.[20] introduced an effective
approach based on encoding rare and unknown words as sequences of subword units. Luong and
Manning [14] provided a character-level and word-level hybrid NMT model to achieve an open
vocabulary, and Costa-jussa and Fonollosa[4] proposed a NMT system based on character-based
embeddings.

However, these previous approaches have limitations when translating patent sentences. This is
be- cause their methods only focus on addressing the problem of unknown words even though the words
are parts of technical terms. It is obvious that a technical term should be considered as one word
that comprises components that always have different meanings and translations when they are used
alone. An example is shown in Figure 1, wherein Japanese word “7'!) v >”(bridge) should be
translated to Chinese word “#$Z2” when included in technical term “bridge interface”; however,
it is always translated as “H¥”.

To address this problem, Long et al.[13] proposed extracting compound nouns as technical terms
and replacing them with tokens. Long et al.[12] proposed to select phrase pairs using the statistical
approach of branching entropy; this allows the proposed technique to be applied to the translation task
on any language pair without needing specific language knowledge to formulate the rules for technical
term identification. In this paper, we apply the method proposed by Long et al.[12] to the WAT
2017 Japanese-Chinese and Japanese-English patent datasets. On the WAT 2017 Japanese-Chinese
JPO patent dataset, the NMT model of Long et al. [12] achieves an improvement of 1.4 BLEU points over
a baseline NMT model when translating Japanese sentences into Chinese, and an improvement of
0.8 BLEU points when translating Chinese sentences into Japanese. On the WAT 2017 Japanese-English



Technical terms and abbreviations are out
of vocabulary and are translated as UNK
token which represent unknown words

Numbers are translated as null
in the output translation

~. /
input Japanese sentence: emac/L=Wk/312/I&/1E5/Z/T I [ABTT—R/388/IZ/1RHE/T B/,

(cmac unit 312 provides a signal to therridge interface 388.)

NMT Chinese translation: <unk>/883%/312/iB/{5S/12H/4E/<unk>, .

reference Chinese sentence: cmac/BBIT/312/48 /(55 /4R H/(5/4 G52 /4801/388/,

Figure 1 Example of translation errors when translating patent sentences with technical terms using
NMT

JPO patent dataset, the NMT model of Long et al. [12] achieves an improvement of 0.8 BLEU points
over a baseline NMT model when translating Japanese sentences into English, and an improvement of
0.7 BLEU points when translating English sentences into Japanese. Moreover, the number of translation
error of under-translations! by PosUnk model proposed by Luong et al. [16] reduces to around 30% by
the NMT model of Long et al. [12].

2.2.2 Neural Machine Translation (NMT)

NMT uses a single neural network trained jointly to maximize the translation performance [1][3][6][8]
[14][15][21]. Given a source sentence X = (x4, ..., xy) and target sentence y = (y, ..., ¥p), an NMT
system uses a neural network to parameterize the conditional distributions

pily<, %)

for 1 <1< M. Consequently, t becomes possible to compute and maximize the log probability of the
target sentence given the source sentence

M
logp(ylx) = z logp Vily<i, x)
=1

In this paper, we use an NMT model similar to that used by Bahdanau el al.[1], which consists of an
encoder of a bidirectional long short-term memory (LSTM)[5] and another LSTM as decoder. In the
model of Bahdanau el al.[1], the encoder consists of forward and backward LSTMs. The forward LSTM
reads the source sentence as it is ordered (from x; to xp) and calculates a sequence of forward hidden
states, while the backward LSTM reads the source sentence in the reverse order (from x5 to Xxy) ,
resulting in a sequence of backward hidden states. The decoder then predicts target words using not only
a recurrent hidden state and the previously predicted word but also a context vector as followings:

p(Y|x) = g(¥2-1,52-1,Cz)

where s,_; is an LSTM hidden state of decoder, and c; is a context vector computed from both of the
forward hidden states and backward hidden states, for 1 < z < M.

2.2.3 Phrase Pair Selection using Branching Entropy

Branching entropy has been applied to the procedure of text segmentation (e.g., Jin and Tanaka-Ishii[7])
and key phrases extraction (e.g., Chen et al.[2]). In this work, we use the left/right branching entropy to
detect the boundaries of phrases, and thus select phrase pairs automatically.

Ut is known that NMT models tend to have the problem of the under-translation. Tu el al.[22] proposed
coverage-based NMT which considers the problem of the under-translation.



2.2.3.1 Branching Entropy

The left branching entropy and right branching entropy of a phrase w are respectively defined as

HW) == ) p@lw)logp(viw)

veV;(w)

Hw) == ) pwlw)og,p,(vIw)
VeV, (W)

where w is the phrase of interest (e.g., “7 U > A % —7 = A A in the Japanese sentence shown
in Figure 1, which means “bridge interface”), V;(w) is a set of words that are adjacent to the left of w
(e.g., “%” in, which is a Japanese particle) and V,.(w) is a set of words that are adjacent to the right of
w (e.g., "388" in Figure 1). The probabilities p; (v|w) and p,-(v|w) are respectively computed as
fow) )

fw) " fw)
where f(w) is the frequency count of phrase w, and f(v,w) and f(w, v) are the frequency counts of
sequence “v,w” and sequence “w,v” respectively. According to the definition of branching entropy,
when a phrase w is a technical term that is always used as a compound word, both its left branching
entropy H;(w) and right branching entropy H,.(w) have high values because many different words, such
as particles and numbers, can be adjacent to the phrase. However, the left/right branching entropy of
substrings of w have low values because words contained in w are always adjacent to each other.

p(vlw) =

2.2.3.2 Selecting Phrase Pairs

Given a parallel sentence pair (S, S;), all n-grams phrases of source sentence Sg and target sentence S;
are extracted and aligned using phrase translation table and word alignment of SMT according to the

approaches described in Long et al. Next, phrase translation pair (tg, t;) obtained from (S, S;) that
satisfies all the following conditions is selected as a phrase pair and is extracted:

(1) Either t or t; contains at least one out-of-vocabulary word.
(2) Neither tg nor t; contains predetermined stop words.

(3) Entropies H,(ts), H;(t;), H,(ts) and H,.(t,) are larger than a lower bound, while the left/right
branching entropy of the substrings of t5 and t; are lower than or equal to the lower bound.

Here, the maximum length of a phrase as well as the lower bound of the branching entropy are tuned
with the validation set.? All the selected source-target phrase pairs are then used in the next section as
phrase pairs.

2.2.4 NMT with a Large Technical Term Vocabulary

In this work, the NMT model is trained on a bilingual corpus in which phrase pairs are replaced
with tokens. The NMT system is then used as a decoder to translate the source sentences and
replace the tokens with phrases translated using SMT.

2 Throughout the evaluations on patent translation of both language pairs of Japanese-Chinese and Japanese-English, the
maximum length of the extracted phrases is tuned as 7. The lower bounds of the branching entropy are tuned as 5 for patent
translation of the language pair of Japanese-Chinese, and 8 for patent translation of the language pair of Japanese-English. We
also tune the number of stop words using the validation set, and use the 200 most-frequent Japanese morphemes and Chinese
words as stop words for the language pair of Japanese-Chinese, use the 100 most-frequent Japanese morphemes and English
words as stop words for the language pair of Japanese-English.
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Figure 3 NMT training after replacing phrase pairs with token pairs (T%, T!) (i = 1,2, -, k)

2.2.4.1 NMT Training after Replacing Technical Term Pairs with Tokens

Figure 2 illustrates the procedure for training the model with parallel patent sentence pairs in which
phrase pairs are replaced with phrase token pairs (T3, T3), (T2, T#2), and so on.

In the step 1 of Figure 2, source-target phrase pairs that contain at least one out-of-vocabulary word are
selected from the training set using the branching entropy approach described in Section 2.2.3. As shown

in the step 2 of Figure 2, in each of the parallel patent sentence pairs, occurrences of phrase pairs (£, t1),
(t2,t2),-, (t& tf) are then replaced with token pairs (Ty, T3), (T2, TZ), -+, (T¥, T¥). Phrase pairs
(3, t8), (t2,t2), -, (t& t¥) are numbered in the order of occurrence of the source phrases t* (i =
1,2,--+, k) in each source sentence Ss. Here note that in all the parallel sentence pairs (S, S¢), the tokens
pairs (T3, TE), (T2, T#), -+ that are identical throughout all the parallel sentence pairs are used in this
procedure. Therefore, for example, in all the source patent sentences S, the phrase t1 which appears




carlier than other phrases in S is replaced with T, We then train the NMT model on a bilingual corpus,
in which the phrase pairs are replaced by token pairs (T¢, T}) (i = 1,2,-+, k), and obtain an NMT model
in which the phrases are represented as tokens.

2.2.4.2 NMT Decoding and SMT Technical Term Translation

Figure 3 illustrates the procedure for producing target translations by decoding the input source sentence
using the NMT model of Long et al.[12].

In the step 1 of Figure 3, when given an input source sentence, we first generate its translation by
decoding of SMT translation model. Next, as shown in the step 2 of Figure 3, we automatically extract
the phrase pairs by branching entropy according to the procedure of Section 2.2.3, where the input
sentence and its SMT translation are considered as a pair of parallel sentence. Phrase pairs that contains
at least one out-of-vocabulary word are extracted and are replaced with phrase token pairs (T, T{) (i =
1,2,---,k). Consequently, we have an input sentence in which the tokens “T¢”(i = 1,2, -+, k) represent
the positions of the phrases and a list of SMT phrase translations of extracted Japanese phrases. Next, as
shown in the step 3 of Figure 3, the source Japanese sentence with tokens is translated using the NMT
model trained according to the procedure described in Section 2.2.4.1. Finally, in the step 4, we replace
the tokens “T’(i = 1,2, -+, k) of the target sentence translation with the phrase translations of the SMT.

2.2.5 Evaluation
2.2.5.1 DataSets

We evaluated the effectiveness of the NMT model of Long et al.[12] on the WAT 2017 Japanese-
Chinese and Japanese-English JPO dataset.> Out of the training set of the WAT 2017 Japanese-Chinese
JPO dataset, we used 998,954 patent sentence pairs, whose Japanese sentences contain fewer than 100
morphemes, Chinese sentences contain fewer than 100 words. Out of the training set of the WAT 2017
Japanese-English JPO dataset, we used 999,636 sentence pairs whose Japanese sentences contain fewer
than 100 morphemes and English sentences contain fewer than 100 words. In both cases, we used all of
the sentence pairs contained in the development sets of the WAT 2017 JPO datasets as development sets,
and we used all of the sentence pairs contained in the test sets of the WAT 2017 JPO datasets as test sets.
Table 1shows the statistics of the dataset.

Table 1 Statistics of datasets

training set | validation set | test set
Japanese-Chinese 998,054 2,000 2,000
Japanese-English 999,636 2,000 2,000

According to the procedure of Section 2.2.3, from the Japanese-Chinese sentence pairs of the training
set, we collected 102,630 occurrences of Japanese-Chinese phrase pairs, which are 69,387 types of
phrase pairs with 52,786 unique types of Japanese phrases and 67,456 unique types of Chinese phrases.
Within the total 2,000 Japanese patent sentences in the Japanese-Chinese test set, 266 occurrences of
Japanese phrases were extracted, which correspond to 247 types. With the total 2,000 Chinese patent
sentences in the Japanese-Chinese test set, 417 occurrences of Chinese phrases were extracted, which
correspond to 382 types.

From the Japanese-English sentence pairs of the training set, we collected 38,457 occurrences of
Japanese-English phrase pairs, which are 35,544 types of phrase pairs with unique 34,569 types of
Japanese phrases and 35,087 unique types of English phrases. Within the total 2,000 Japanese patent

3 http://lotus.kuee.kyoto-u.ac.jp/WAT/patent/index.html



sentences in the Japanese-English test set, 249 occurrences of Japanese phrases were extracted, which
correspond to 221 types. With the total 2,000 English patent sentences in the Japanese-English test set,
246 occurrences of English phrases were extracted, which correspond to 230 types.

2.2.5.2 Training Details

For the training of the SMT model, including the word alignment and the phrase translation table,
we used Moses[10], a toolkit for phrase-based SMT models. We trained the SMT model on the training
set and tuned it with the validation set.

For the training of the NMT model, our training procedure and hyperparameter choices were similar
to those of Bahdanau et al.[1]. The encoder consists of forward and backward deep LSTM
neural networks each consisting of three layers, with 512 cells in each layer. The decoder is a three-
layer deep LSTM with 512 cells in each layer. Both the source vocabulary and the target vocabulary are
limited to the 40K most-frequently used morphemes / words in the training set. The size of the word
embedding was set to 512. We ensured that all sentences in a minibatch were roughly the same
length. Further training details are given below:

(1) We set the size of a minibatch to 128.

(2) All of the LSTM's parameter were initialized with a uniform distribution ranging between -0.06
and 0.06.

(3) We used the stochastic gradient descent, beginning at a fixed learning rate of 1. We trained our
model for a total of 10 epochs, and we began to halve the learning rate every epoch after the first
seven epochs.

(4) Similar to Sutskever et al.[21], we rescaled the normalized gradient to ensure that its norm does
not exceed 5.

We trained the NMT model on the training set. The training time was around two days when using the
described parameters on a 1-GPU machine.

We compute the branching entropy using the frequency statistics from the training set.

2.2.5.3 Evaluation Results

In this work, we calculated automatic evaluation scores for the translation results using a
popular metrics called BLEU[19]. As shown in Table 2, we report the evaluation scores, using the
translations by Moses[10] as the baseline SMT and the scores using the translations produced by the
baseline NMT system without the approach proposed by Long et al.[12] as the baseline NMT. As
shown in Table 2, the BLEU score obtained by the NMT model of Long et al. [12] is clearly
higher than those of the baselines. Here, as described in Section 2.2.3, the lower bounds of
branching entropy for phrase pair selection are tuned as 5 throughout the evaluation of language pair
of Japanese-Chinese, and tuned as 8 throughout the evaluation of language pair of Japanese-
English, respectively. On the WAT 2017 Japanese-Chinese JPO patent dataset, when compared with
the baseline SMT, the performance gains of the NMT model of Long et al. [12] are approximately 5.6
BLEU points when translating Japanese into Chinese and 5.4 BLEU when translating Chinese into
Japanese. On the WAT 2017 Japanese-English JPO patent dataset, when compared with the baseline
SMT, the performance gains of the NMT model of Long et al. [12] are approximately 15.9 BLEU
points when ftranslating Japanese into English and 13.1 BLEU when translating English into
Japanese. When compared with the result of the baseline NMT, the NMT model of Long et al. [12]
achieved performance gains of 1.4 BLEU points on the task of translating Japanese into Chinese and
0.8 BLEU points on the task of translating Chinese into Japanese. When compared with the result of
the baseline NMT, the NMT model of Long et al. [12] achieved performance gains of 0.8 BLEU
points on the task of translating Japanese into English and 1.4 BLEU points on the task of translating
English into Japanese.



Table 2 Automatic evaluation results (BLEU)

System ja—ch ch — ja ja—en en — ja
Baseline SMT [10] 30.0 36.2 28.0 294
Baseline NMT 34.2 40.8 43.1 41.8
NMT with PosUnk model [16] 34.5 41.0 43.5 42.0
NMT with technical term 35.6 41.6 43.9 42.5
translation by SMT[12]
Table 3 Human evaluation results of pairwise evaluation

System ja—ch ch— ja ja—en en — ja
NMT with PosUnk model [16] 13 12.5 9.5 14.5
NMT with technical term 23.5 22.5 15.5 19
translation by SMT[12]

Table 4 Human evaluation results of JPO adequacy evaluation
System ja—ch ch — ja ja—en en — ja
Baseline SMT [10] 3.1 3.2 2.9 3.0
Baseline NMT 3.6 3.6 3.7 3.7
NMT with PosUnk model [16] 3.8 3.9 3.9 3.9
NMT with technical term 4.1 4.1 4.2 4.1
translation by SMT[12]

Furthermore, we quantitatively compared our study with the work of Luong et al. [16]. Table 2
compares the NMT model with the PosUnk model, which is the best model proposed by Luong et al.
[16]. The NMT model of Long et al. [12] achieves performance gains of 0.9 BLEU points when
translating Japanese into Chinese, and performance gains of 0.6 BLEU points when translating Chinese
into Japanese. The NMT model of Long et al. [12] achieves performance gains of 0.4 BLEU points
when translating Japanese into English, and performance gains of 0.5 BLEU points when translating
English into Japanese.

In this study, we also conducted two types of human evaluations according to the work of Nakazawa
et al.[18]: pairwise evaluation and JPO adequacy evaluation. In the pairwise evaluation, we compared
each translation produced by the baseline NMT with that produced by the NMT model of Long et al.
[12] as well as the NMT model with PosUnk model, and judged which translation is better or whether
they have comparable quality. In contrast to the study conducted by Nakazawa et al. [18], we randomly
selected 200 sentence pairs from the test set for human evaluation, and both human evaluations were
conducted using only one judgement.Table 3 and Table 4 show the results of the human evaluation for
the baseline SMT, baseline NMT, NMT model with PosUnk model, and the NMT model of Long et al.
[12]. We observe that the NMT model of Long et al. [12] achieves the best performance for both the
pairwise and JPO adequacy evaluations when we replace the tokens with SMT phrase translations after
decoding the source sentence with the tokens.

Moreover, Table 5 shows the results of automatic evaluation, pairwise evaluation and JPO adequacy
evaluation from the WAT 2017[17].* We observe that the NMT model of Long et al. [12] achieves a
substantial improvement over the WAT 2017 baseline. For the test sets, we also counted the numbers of
the untranslated words of input sentences. As shown in Table 6, the number of untranslated words by
the baseline NMT reduced to around 65% by the NMT model of Long et al. [12]. This is mainly

4 http://lotus.kuee.kyoto-u.ac.jp/WAT/evaluation/



Table 5 Evaluation results from WAT 2017

Evaluation System ja—ch ch—ja | ja—en en — ja
Automatic Baseline SMT [10] 32.1 38.5 30.8 34.3
evaluation BLEU -
Baseline NMT 33.2 40.5 37.3 41.1
Pairwise NMT with PosUnk model 21.8 40.1 51.5 49.5
Evaluation [16]
JPO adequacy NMT with technical term 4.1 3.9 4.2 4.3
evaluation translation by SMT[12]
Table 6 Numbers of untranslated morphemes / words of input sentences

System ja—ch ch — ja ja—en en — ja

NMT with PosUnk model [16] 1,112 846 1,031 794

NMT with technical term 736 581 655 571

translation by SMT[12]

‘ Chinese translation by baseline NMT ‘
XS IR MSHREMAANSEIIN RLVK A EER D 2B
.

FUF/3K, translation error

input Japanese sentence: ‘ f

ChLDEET X, AEFERHLHE o
KD, KEERSDE L. HEEFIRU/XIE \
BHENDIENEELL,

(In these devices, the cooling medium supplied from the
cooling element preferably is water based, and contains a

rust inhibitor and /or a guenching agent)

‘ reference C\Qinese sentence: ‘

correcttranslation

Figure 4 An example of correct translations produced by the MT model of Long et al.[12] when
addressing the problem of out-of-vocabulary words (Japanese-to-Chinese)

because part of untranslated source words are out-of-vocabulary, and thus are untranslated by the
baseline NMT. The NMT model of Long et al. [12] extracts those out-of-vocabulary words as a part of
phrases and replaces those phrases with tokens before the decoding of NMT. Those phrases are then
translated by SMT and inserted in the output translation, which ensures that those out-of-vocabulary
words are translated.



‘ Japanese translation by baseline NMT ‘
AFEBHE, B, NMatal RYIRB L UTcat IRV IREET A BICEFLL,

f (null) translation error
input English sentence: \

Eukaryotic promoters of the invention will ‘ referenceNapanese sentence: ‘
often , but not always , contain “tata” boxes and FEADEBETOE—F—|32<DIBETtatal Ry I R B & UTcatl Ry H

“cat” boxes. x REEBLH, M\f’%‘i}*\l‘l‘f‘liﬁb\o

‘ Japanese translation\by the proposed system

*EROEBTOE—4. Nata Ry IR BEUTcat KIIRELA.
CNBIFEICEFLL, correct translation

Figure 5 An example of correct translations produced by the NMT model of Long et al.[12] when
addressing the problem of under-translation (English-to-Japanese)

Figure 4 compares an example of correct translation produced by the NMT model of Long et al. [12]
with one produced by the baseline NMT. In this example, the translation is a translation error because
the Japanese word “§& A4l (quenching)” is an out-of-vocabulary word and is erroneously translated
into the “<unk>" token. The NMT model of Long et al. [12] correctly translated the Japanese
sentenceinto Chinese, where the out-of-vocabulary word “f A41” is correctly selected by the approach
of branching entropy as a part of the Japanese phrase “Bt A4U#l (quenching agent)”. The selected
Japanese phrase is then translated by the phrase translation table of SMT. Figure 5 shows another
example of correct translation produced by the NMT model of Long et al.[12] with one produced by the
baseline NMT. As shown in Figure 5, the translation produced by baseline NMT is a translation error
because the out-of-vocabulary English words “eukaryotic” and “promoters” are untranslated words and
their translations are not contained in the output translation of the baseline NMT. The NMT model of
Long et al. [12] correctly translated those English words into Japanese because those English words
“eukaryotic” and “promoters” are selected as an English phrase “eukaryotic promoters” with branching
entropy and then are translated by SMT.

2.2.6 Conclusion

Long et al. [12] proposed selecting phrases that contain out-of-vocabulary words using the branching
entropy. These selected phrases are then replaced with tokens and post-translated using an SMT phrase
translation. In this paper, we apply the method proposed by Long et al. [12] to the WAT 2017 Japanese-
Chinese and Japanese-English patent datasets. We observed that the NMT model of Long et al. [12]
performed much better than the baseline NMT system in all of the language pairs: Japanese-to-
Chinese/Chinese-to-Japanese and Japanese-to-English/English-to-Japanese. One of our important future
tasks is to compare the translation performance of the NMT model of Long et al. [12] with that based on
subword units (e.g. Sennrich et al.[20]). Another future work is to integrate the reranking framework for
minimizing untranslated content [5] into the NMT model of Long et al. [12], which is expected to further
reduce the number of untranslated words. This future work is roughly based on the observation reported
in Kimura et al.[9], where the NMT model of Long et al.[12] is not only effective in reducing the
untranslated content without any specific framework of minimizing the untranslated content, but also
successfully reduced the estimated volumes of the untranslated content, which was proposed by Goto
and Tanaka [5].
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LB TOHE ‘557 ITBWTEEBL L TIZ—H L TWARWED, Bl LTiEmD 1.0
([ZITV 0.788 L 72> T, E7o, 7 LSO BFEHNEE L~ T—E L T D DIZH 0 0b
53°0.0 £72 5 TORWOIIGENENH CTd D pos_ diff DIEN 1.0 Kiili L 72 572 Th 5,

3.3.4 tEREEFMEER
3.3.4.1 RE&FT—4

AWETIHRETIEOAINEERFET 572512 WAT2017 7 — & O CRIFR U HERE L OV H A
ﬁ@%w%%wto7—&®ﬁ7:)~&LTiAﬂmQ¢mQIHB\ﬂﬁgmmmE@5@
HThD, NTaHlilT2FIRR s LT 2 428 adequacy OB T 5 BeBEGEfi 217 - 72 & O3
BEENTW5, 5 BEOT — XI5 SEHONRELLTOR 1 1R, RO “O” 13410
OHREFHEEBR TR L7 —# Th D, “O” BRRASINTWARWT — X TR HEFETH H
AKFETH RNz #ﬁ@ﬁ%kbﬁwotowﬁnmf &%mmi@ﬁﬁi IR L THBIER
ANTFRHERfH 5 SN TnD, BFHO “v” Fe T 4 —sB&2 R LTW5D,




#1 WAT2017 5 —% OHNER

ASPEC JPC
EES & H H FH EES < H H A H sk
O O O O O O O
IITB JIJI RECIPE
TTL ING STE
e gt 2 JeH H eyt S 7 H H A
O O O O O O O O O

3.3.4.2 EEBAH*

RRFIEOFMII AT ABREM LA 27 & NFFlio 2 27 O D Pearson & Kendall ©
FBRE A RO, TNENT AT LBALE SCRALOFHIlR R & Lz, £z, oz, o[
#hEEfh & L C IMPACT, RIBES, WMD % M\ 7=, & To BEFEHHEZER T HRICIX, 55321
%t L ClE tokenizer.perl & lowercase.perli2(Z L AR AT -7-, £7=. HAIIX LTI
MeCabl8lZ N T bEZ 21T o7, £ LT BEFIEL WMD IZBW TIHEGE BRI E
578 ® word2vec DET )L & LT, FEEIZOUVWTIE GoogleNews-vectors-negative300.bin (300
WIt. REHHL : 3,000,000) &, HAREIZOWTITHAGETZ T 47 4 D entity_vector.model.bin

(200 kT, FB&H: 1,015,474) XLV 7=, GoogleNews-vectors-negative300.bin |17
HitFezsElr—2 L LTHBY, Ay 7 U—RIIE L2\, entity_vector.model.bin % H AGE
Wikipedia ##E 7 —# L LTEY, Ay 7 U—FHLEATND,

3.3.4.3 RERisR

# 212 4 SO HERMIEIC & 55l & A TRl & O Pearson OFBIREZRT, F72, 312
IX 4 >0 HEREMEC X HFFE & A TR & O Kendall OEBIRE 2 ~3, £ LT, £4121E%
NEZNOT —2 O Z & OMBREZ T, FlAiX, ASPEC ThHITJE, EJ, CJ DIHEHR
ROV 2 E®RT 5, RPOKTFROFROLHEIZHT —Z 2B\ T 4 >0 BERMiiTEOH Tk
LEWVHBRETHD Z L 2R LTS, K2 ERBDET —HITBW TR L2152 12O fE
SN/ MT 27 MIRDBEY Th 5, ASPEC-JE i3 AIAYN, Kyoto-U, NTT & 3 -2,
ASPEC-EJ IX ATAYN, Kyoto-U, NAIST-NICT, NICT-2, NTT ® 5 -5, ASPEC-CJ i AIAYN,
Kyoto-U, NICT-2 ® 3 -5, JPC-JE iZ CUNI, JAPIO, u-tkb ® 3 -5, JPC-EJ (& EHR. JAPIO,
u-tkb @ 3 -2, JPC-CJ X EHR,JAPIO, u-tkb ® 3 -2, JPC-KJ |X EHR,JAPIO @ 2 -5 IITB-HE
£ XMUNLP, IITB-MTG @ 2 >, JIJI-JE iZ AIAYN, NTT. XMUNLP @ 3 -5, JIJI-EJ IZ
ATAYN, NTT, XMUNLP ® 38 >, RECIPE (2> T34 T ATAYN, XMUNLP ® 2 > TH 5,




% 2 HENRHIEIC X AFEE & AN TR & O Pearson OAHEIREL

R FiL IMPACT RIBES WMD
ASPEC-JE -0.627 0.725 0.787 0.710
ASPEC-EJ 0.354 0.042 0.178 0.077
ASPEC-CJ -0.818 -0.739 -0.683 -0.760
JPC-JE 0.997 0.991 0.985 0.988
JPC-EJ 0.782 0.547 0.595 0.507
JPC-CJ 0.949 0.606 0.651 0.615
JPC-KJ -1.000 -1.000 -1.000 -1.000
IITB-HE 1.000 1.000 1.000 1.000
JIJI-JE -1.000 -0.996 -1.000 -1.000
JIJI-EJ -0.962 -1.000 -0.999 -1.000
RECIPE-TTL-JE 1.000 1.000 1.000 1.000
RECIPE-TTL-EJ 1.000 -1.000 -1.000 -1.000
RECIPE-ING-JE 1.000 1.000 1.000 1.000
RECIPE-ING-EJ 1.000 1.000 1.000 1.000
RECIPE-STE-EJ 1.000 1.000 1.000 1.000
RECIPE-STE-JE 1.000 1.000 1.000 1.000

# 3 AENRHRIEC K 25 &

NTFal & @ Kendall OFHBEGRE

R TFIE IMPACT RIBES WMD
ASPEC-JE 0.304 0.342 0.271 0.277
ASPEC-EJ 0.301 0.374 0.354 0.327
ASPEC-CJ 0.171 0.202 0.166 0.151
JPC-JE 0.255 0.280 0.271 0.252
JPC-EJ 0.195 0.232 0.213 0.200
JPC-CJ 0.331 0.439 0.436 0.340
JPC-KJ 0.115 0.180 0.182 0.154
IITB-HE 0.428 0.391 0.270 0.405
JIJI-JE 0.219 0.085 0.086 0.176
JIJI-EJ 0.220 0.073 0.095 0.085
RECIPE-TTL-JE 0.470 0.490 0.452 0.447
RECIPE-TTL-EJ 0.274 0.271 0.259 0.212
RECIPE-ING-JE 0.469 0.520 0.497 0.106
RECIPE-ING-EJ 0.370 0.340 0.337 0.026
RECIPE-STE-EJ 0.379 0.468 0.411 0.438
RECIPE-STE-JE 0.392 0.407 0.378 0.303




4 7 —F OEEEOMRBERE

REFIE IMPACT RIBES WMD

Pearson | Kendall | Pearson | Kendall | Pearson | Kendall | Pearson | Kendall
ASPEC -0.364 0.259 0.009 0.306 0.094 0.264 0.009 0.252
JPC 0.432 0.224 0.286 0.283 0.308 0.276 0.278 0.237
IITB 1.000 0.428 1.000 0.391 1.000 0.270 1.000 0.405
JIJI -0.981 0.220 -0.998 0.079 -1.000 0.091 -1.000 0.131
RECIPE 1.000 0.392 0.667 0.416 0.667 0.389 0.667 0.255
Avg. 0.355 0.306 0.261 0.318 0.282 0.292 0.259 0.244
3.3.4.4 ER

# 2 k0 R T AHALOFHEREE TH 5 Pearson DFBMREIC W CIRRFEN K b & W C

EWbIND, K2 JPC & RECIPE 7 —Z ICB W TIREFILEOHBIN &) - 72, RECIPE-TTL-EJ
TITRETEO AP FEES 1.0 2R L, o BERHIE TIX-1.0 ThoTm, EBEOT—F %%
92 & ATRHMIE AYAIN 28 4.2, XMUNLP 73 4.075 T 5 D% LT, LTI AYAIN
75 0.339, XMUNLP 78 0.332 & 412 AYAIN OFR@ENA 2T Lo TW5, ThIx LT,
IMPACT Tl AYAIN %% 0.365, XMUNLP 78 0.402 & XMUNLP OB 3@ WOl 2 27 & 72 o
TW5, &7 —Z OHBEREOTFHZ RO DH L, RAITRT LI ITREFIEDAN 03 2 T
0.355 & 720 | fihod HERHEE LV b @O HBIGREE R LTz,

LovL, # 3 X0 SCHA ORI TH 5 Kendall OFEBREIZF T IMPACT (2T
RWAHBIRE CH » 7=, IITB & JIJL 7 — X ICBWCUIHRETIEDO 55 IMPACT OHBE%E %
Al > T 5723, ASPEC & JPC 7 —Z 2BV TiX42 T IMAPCT @523 @V HBIFRE 27~ LT
%, 4 OBV % R TH, IMPACT @ 0.318 (25 L T, 2% F¥E1% 0.306 TH - 7=,
L7 L. RIBES °[d U BLFEA BRI HE-S < WMD & DRIz B\ TR R F1E 1T S WO FH IR
BRIz, £3ERAOBRIY, BEFIEIZBO CESCHEAL TORMBRE R LRSS HOKE 72
AL 7D,

3.3.5 Fe&H

ARFETIE, HEEOEWEZ BE LI AERMiELZRE L.

PERERTAM BRI HE S & T DA%

FREE L7z, R FIEIL EMD % VN CHGE @"ﬁﬁi‘%ﬁﬁ\%f&éﬁ(ﬂi@*ﬁur%*&bé Bz

EMD % v 2B

e =%

— = Ag

HATIHIGSE DT

SRMETE S W CHEERI O HH T 5,

WTAFRHM & OFBADM O HEBRHMIEIC R bmWwb D Lo 7,

12 IMPACT XV HARWVFEBE & 72 o 72,
ABIISCHRMICB DN THEWVHBERELND K91

BEET 74 A2 M EITUV,

Z DOFERIZ

ﬂb’(

Pk ﬁmﬂﬁ%?ﬁ@r’k% HRFLEIT S AT AEAICE

L L, CHRALIZEBWT

IWREITH) TETH D, DO HIEE L TE
fthoo HEEHE S A bEDL Z R ENEZLND,



B
KWIFEAAT 5 1272 0 . WAT2017 7 — % 4 ZHH 72 720 72 B R B 1 SR (S A
JEHEHE, 7 LT, SUBKAICEBIE L £

% 30k

[1] Ilya Sutskever, Oriol Vinyals, and Quoc V.L.E (2014) “Sequence to Sequence Learning with
Neural Networks,” Advances in Neural Information Processing Systems, pp. 3104-3112.

[2] Minh-Thang Luong, Hieu Pham, and Christopher D. Manning (2015) “Effective
Approaches to Attention-based Neural Machine Translation,” arXiv preprint
arXiv:1508.04025.

[3] Mikolov, Kai Chen, Greg Corrado, and Jeffrey Dean (2013) “Efficient Estimation of Word
Representations in Vector Space,” Proceedings of Workshop at International Conference on
Learning Representations 2013.
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TG+ AL FIR T LR
() & Lisrsear MR AR

T4 —FF7 7= E [

.41 XL&HIZ

HBIRGTE O —FiE & LT, REAX —URNSRHERAFIC 2 R L T &, BRGERICH L
TS T ORBANZ =0 RIELRMENTWDLZLEZEV RS M CTF=v /T2 [TAMEY
NEFAli) ARES TN D 123

HH DIL, PIEFERF IR O T HEREIRRET MO DT A Mty D OMREETV, FEREEET
WD Z & &5 LTz 9907,

* o H R SOTAT 2 — SR DU

- 7 A My FOERK

« R YA h OB

WAEIEE TOT A bt FOERICEN T, 1064 [HOREERB & — 2 & 2n g &t fEE
FFSLOIEER LU EGERBL NS — AT 5 AARGERIR NS — B O E1T o 72,

3.4.2 hEBERBR/\2—O0EMINE

100 J5 3CRED 672 2 W B RFFFSUTAT 20— S 220 b RERES iy A S X H L, MEAREE ) & HPIERE Sy
BERBL Y — U B 21T > TV D, SEEITENINEE & LT 69 O EFE BRI ¥ — %
WE LTz, SHIERRLTWEZ A MG DNRE — 0% 18 N F— L IEE LTz, EORER, PEE
JEETONE L GOETT 15 HOFERERB Y — v L amte P ERERTFCZINE L, B
REERHRR 7 — BRI A ERR L T=,

3.4.3 AMNT BESEHEY A FTORR

YRR TERRSE L7 AAMT BRI b % T, V< 0B S 27 Ao T A4T -
723, FERAZM 112779, RBMT, SMT, 4 74 ¥4 2016 Fhids KO8 2018 4E), NMT
TORRTH %, FHliFERIL, [FEAOHPTIT), TEHIABS)), [EREFH(CLM)], [
(DES)| o 4 FIO HBHIIC 0~100%DFiH TRIE~O EFERFREND, ForShizUak
DEFNKREVIE D STFIEA Y, GRS RL, FFEEOEVIEIC NMT, 4274 %A |
(2018 E1K%). SMT. F> T A v A (2016 ). RBMT DJETH 5.

U ARE T, AAMT SR ELZES T L7 A F2FHSETHE Lo TV D,

2 ARa—/32 1% WAT2016 @ JPCzh-ja task (ZBWCH/RENTZa— 2 &2FH L TW\5 9,

3 7 A My MEX2015 FEEETIHER LZ b D EHWTWD, BIHOLFRTIT A 4, ZHI(ABS)
23 67, FEKREFH(CLM)2S 53, #EAMFLBI(DES)2 720 DA Gt 844 X TH %,
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4 1D RBMT v A7 A TH 5,
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.44 FLHLESRDEFRE

WEAERE £ COT — X B E S FEEDOIERE A DE T 1116 OB EN TE 7=, 5B OREE L
TIHUTOZ ENRbITF b5,

c HARGEFIRRANNZ — L DONRNT 2T A PRE L TWAE DR H Y . LV EUIREMET DI RN
EThHD,

s B, BERH R PRI R RE Y — U R R R LT D,

- HEIRHEC A TR E 7 2 2y Nl E Ol ZITV, WHEDOA Y vk« T AU > &L
MNZT b,

LSt TNOOMEAMIL T, LVRWHFARHFXT A My hELTWERND,
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2) Uchimoto, K., K. Kotani, Y. Zhang and H. Isahara. 2007. Automatic Evaluation of
Machine Translation Based on Rate of Accomplishment of Sub-goals. Proc. of NAACL HLT,
pages 33-40.
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Toshiaki Nakazawa, Hideya Mino, Chenchen Ding, Isao Goto, Graham Neubig and Sadao
Kurohashi. 2016. Overview of the 3rd Workshop on Asian Translation. Proceedings of the
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3.5 WAT2017 N F-RIAMmHE 5D 43 br

FHABAh IR PR B
NHK fCsHefieiJET - ik Lhidk
WET VAN Y a—vary A&t FHE R

3.56.1 IL®IC

A E O YERFFG S N FRE 7 v — 7 Tk, WAT2017[1] Tf7 7= JPO Adequacy
Evaluation ($fFF/T 8RR L TV D TR SCERBEBIER O SWE R FIE) 05 6 TRAEDREL
~OLORHM ) [2]) DOFERDOGHTE4T - 7=, JPO Adequacy Evaluation iZ, 7 A kv bDH 5
D200 LA KTRIT, 2 4 OFEATE LA T OB T OGN 21T 9,

# 1 : JPO Adequacy Evaluation o3l 2#E

T

5 TR COBEBEFRNEEICEES AT D, (100%)

T & A EOEEFRIZIEEICZESNL TS, (80%~)

03P E DO EEERIZIEMICEI N TN D, (50%~)

DN | W

l
WL OO BEEFRITEMIEEI N TN D, (20%~)
TERDILRWD, b LITTFEREIEZES N TWAEEBRITIZE A LRV, (~20%)

WAT TITbN =& TORRY 271250 T 2 0EHETOFHEITTOAA, SEIZETFO B
B FHFRERICOWTOOHT 21T 72D T, 5T 5,

3.5.2 BEF Y TDVRATAD k BREI/NENEH

o5 B BIRR OF-AAS S A7 3 3 A7 AFEIC SYSTEM A (°F# 4.75), SYSTEM B (4.63) .
SYSTEM C (4.40) To 7273, dHli#E O —E %779 x £2%% (Cohen's Kappa) IFJIEIZ 0.32,
0.42, 043 THY. by 7O SYSTEMA (x4 2 x BRED R b/NSVWME L 72 o7 (WAT O 58t
WZH ST, VAT LAZEAELTWD), ZHUTHEHRICBWNTHEERT, by 7OV RT A
D AFB VI b/NEL oo, ZOMMEE, KAMRO SYSTEMA & SYSTEM B 42 & V&
35,

# 212 SYSTEM A OFEAfi#E R OFEM %A, 2 312 SYSTEM B OaFlifs R OFEM 2 /19,

# 2 : SYSTEM A O 2EAfiifs B3¢ 40

FFAh 5 4 3 |2 1 t
5 154 |11 |2 |1 |0 |168
4 11 3 3 |0 |0 |17
3 4 |0 |0 |11
2 2 |1 |0 |3

1 o |1 |0 |1

#t 169 |17 |11 |3 |0 |200




# 3 : SYSTEM B DFH i RaE#

A |5 4 3 |2 1 &
5 141 15 1 |0 |0 157
4 8 7 6 1 |0 |22
3 4 2 6 |2 |0 14
2 0 4 1 1 6
1 0 0 |0 1 1
G 153 24 17 |4 2 200

ZDOEN LR T ANOFHEE OFHE A~ L T 5 b ODOEIAp, 2 atH T 5 &, SYSTEMA
TR 0T 4 & LTz 162(=154+3+4+140) % 200 TH|-> T 0.81 TH Y, SYSTEM B T
12 0.78 L7225 7-%, SYSTEM A DS N—HLTWAZ LT b, —FTrBREIT - ADOFHLE
OFHEAMBIRIC—BT A RIERIE D B L T\ D, BRI —ET 5 AlhEMEp 1. FHIEE X 233 N
EOFTEIG oyt THE LTOXRTHEINDG QAORIEEZ AL B LT 5),

5
Pe = Z Pan * PN
N=1

ZORIZHI > T SYSTEM A & SYSTEM B Op, Za5tH T 5L, TNEN0.72 &£ 0.62 £ 720 |
SYSTEM A & J5 AMBSRIZ — 895 AlREMEN W2 1272 D, x 5T Bitp, L p. i~ T, LAF
DEIEHREEIND,

_Po—Pe
1-pe
o VEI &, BRIC-ETHAMEMEZZ LW T—REZHE L TNDHZ LI, B
=T D AREMERNEWEAIE LY, x RIS AL OND Z LD, ERROBE, 250
VAT DIZBNTp, EIZSIEELEDBIRVR, p VIEIZKERIEVDRH 5720, SYSTEMA O
FS kAR NEL o TWNDEDTH D,
SYSTEM A Op, DIERKE < 72 5RO —>1, SYSTEM A OFFERN/EL, Eb50FF
&S 5 2T DHENEL Ro TV DINLELEEZLND, ZOLHIT, FEFICENT AT A
(b LIFEFITENV AT A) IZBWTE, & BREDIARYIELS AL O AREER S D
&KE%ﬁM%T%éo*&%L\ﬁﬁﬁ%ﬂﬁh%ﬁ®ﬁ IR DA FEOIE AR, x /%
DOFPRIINTEERMLETH DL EEZDND, DFD g FEPENND EF 5T, FHEARERNILS
DNTWND EEEHINIE 25 Z LI3fEReDTH D,

3.5.3 24 OFHliE E CRE S EIIL TV D LM
WIZ A « P B ORFFFRIFURERICB W T, 2 4 ORI TR 2 2L BTV 23025
WT, ED XD RBAND DO ERE LT,

3.5.3.1 FHliFDIX
BRI R OFFl X 2 & BN D OB N L D0 AR T b, BUFICHl 273 (RIS



DEASIZH D 1 MOETHFHIETH D),

AT Accordingly, the present invention relates to a rod-like crystal of CZTS.
Ef T, AL, CZTS ®u v NIRFERAICEET 5,
7 L7eido T ABBIE, <unk>0O#REEHICET 5, (3,5)
ZOBITIE T R DOunkONZDEEHN SN TV DI HED ST, —HOFEH TG 5 & L
Tn5,
AT However no long text and even only pictures may be included in pages for many
book images.
1Ef LL, ZLOREBOR—IIZE, RWTHRAMNIEFENT, €7 F ¥ LEE
NN EndH 5,
i L, Z< OFEHEBOS—VI2F, RWTF X FRRLEFENRITH LV,
(2, 5)

Z OBNEANTI DOBFESLOMIRNEE LA, B S LT 2 & EINEA LIRS TS, Ll
7N — OFHIEDFEm 5 & LTW\W5,

AT A plug 72 provided on the rear end of the ink pack 7 faces the plug opening 335 .

1Efi AR B AR 3 3 51TiX. A7 /8y 7 T OBEICET b 04 7 2 AERA TV
2,

7] 7T 7BA 835 IZiE, A 7Ny 7 T ORI NI T 7 72 RiRIT b T
W5, (2,5)

H1TliE “faces” MIELLK BRI TWRWZORERTHHD, — HOFE L5 5 & LT

Wd,
AT 51 BMBIRRERE 2 3 2132 OPNEICEME AR & L Tok e s ¥ 5,
EfE Water as the heat medium flows through the inside of the first heat medium
passage 232 .
7 The first thermal medium path 232 flows through the water as a heat medium .(1,
4)

ZOBITIIAN EIEfF L TEFRMZLLTEY . ThP X ANPMERLTH L DI L, EfFIE

N )
REENAE D

LTl oTWD, —HOMNIEFHFEIIANE—ELTWDHA, B

BBTHRLTLEST

WATZOFIER E L TIRRY E 7o TV 5,

AT [FILEHR 5 2 a i, B Tk IS D,
1Efi The coaxial core 52 a is constituted by a conducting wire.
7 The coaxial core 52 a is constituted by a conductor.(2, 5)

conductor 72 THLEME NI BN H L7200, HITBIELWEEBZ BND D, FHliE O— 52
P2 E LT,

3.5.3.2
FEFFIT D HEHE T,

IEEFHR OEROBWIC L DR DZE
MEZEGE®] 2 ENLETIEMRIRZESN TO D005 lR A > MR D3,

MEEFR] OERITFHMMEEOFBICEZN LN TS, LITNIRTHITIEZ OERDOFMEH O



AVUDEEL TWD AR D D,

AT For example, FIG. 1A shows a plan view of a videoconference room with a typical
arrangement.
EfiF B2, X 1AL, SRR 50 D BT ASHEOFHEK TH D,
Ht1 BlZE, X1 AR VR A D S EOFEXEZ R T, (3, 5)
72 Bl 21X, 1(a)& I, AR ELE OSRE ORI A R T, (3, 5)
73 BlZIE, M lald, BRI A AT D@m= oYK A~ T, (3, 5)
ZOPITEFTRTOYAT ACEBNT TETAH] LW BN TODA, —TF ORI T
5 L LTV, ZiUX TET A OEHSNIIFEREBETIEHRWEAHW L, I OEEE RN
BETHENTWDLORHE S & LTWD AR S H 5,
AT In this example, assume that jobs have been deleted and A’ =12 is obtained.
1Ef ASEOFITIEY a T7HRHIBRSNA'=1 2 &R o7 T 5,
HA1 | ZofITIE, Ya TRHIBRS L, A=12 TH D LIRET S, (3,5)
t72 ZOFITIE, Ya T DBHIBREN, a=12 GO D EIRET D, (8, 5)

ZOFITIIE RO AN RITZRNWE SITH A L0, —FHOFE#FIL MKET 2] LARLTWDH Z &

DNRRD LT LT D ATREMED B D

AT The recording medium 212 is a memory card freely removable from, for example,
the camera body 200.
1EfR FLERIEER 2 1 21%, BIZIEH A TARIK2 0 OIZEBBEEIZRINTEAETY H— KT
H D,
7 FOERILIAR 212 1, B 21X A T ARM 200 1 OERBIEICEMBED AEY J— T
b2, (3,5)

ZOBITITHEINCEER R OEND P, FHlE O— 0 i 5 & LTW5, fENCE#ENH T
HEBEHFRPELIRZEINTWND EBZ LR bRV, FFFTRECIdaic ) Szt
Wa LW MOREIENFT HATNRNTZD, 2O KD RHlEINLSE 2 5 /REMEN & 2.,
ATJ %1 BRI 2 3 2132 ONERICEME AR & L Tok @it s ¥ 5,

EfiR Water as the heat medium flows through the inside of the first heat medium
passage 232 .
H 77 The first thermal medium path 232 flows through the water as a heat medium .(1,
4)
ZOFITIIAT L Eff L TERENENLLTEY, %ﬂ@z)\ﬁﬁ%ﬁﬁifﬁb HDIZKE L, IEfiF
REENED LT 2> TV D, — DI EFEIZAT & ﬁbfv%ms ECARLTLE-
TS, XBEROERE LTUTRAY L 2o T h, 22T {zl:@ %ﬁfﬁofb\ZoiP%

Al 1 & T D0 & D4 iEL<§RbﬂéﬂTb\57ﬁ>%aﬁﬂﬁ4 J:Téﬁr@%#éiz}’bfb\é&
EZbND, WITRTHIHRETS D,
A7 o, ZOERRGBEE AW -ETRE RIS 22 NS T 5,

1EfiR Also, it is desirable to provide an electronic system using the solid-state imaging




device.

7 It is also an object of providing an electronic device using the solid state imaging
device.(1, 4)

ZOPITHREBORBD LA LTND R, BELEMITIETIELRHEERTWDS, 20k
72T, PIZITEEOHREEE WS- GAICHIER I 25,

3.5.3.3 FREBOAH—
PR SN SR TEEEIHEBL L2 BRICE ORDFE— S TORWEE, KV #ET7Z2
RBHLGE R, FHEAEINSERAH S X D72,

AT For information, new items are not limited to added items but include changed

items.

1EfiR ek, FEHIE, BIMEN-EHICRELT, BEINEE 25T,

71 BEHROTZDIZ, FLWT AT AL, BIMEEICRESINT., £FEHE =&, (3,5)
H 2 HERIZOWTIX, LT AT A0, BINERICREESNT, BEINEZT AT A

rEte, (3,5)
“ltem” & VD HEEDOFRD [T AT L) Thoteh [HHE] Tholo ) LRRBFENTND,
AT In a particular embodiment, the photo sensor is a photo-multiplier tube.
1Efi BARM —EEEE TIZZDO 7 + M HIEEAEEE Th 5.
t1 FrEDERIFEETIZ, ek I~ A TF 7 I v —ETH D, (3,5)
772 ¥ EDOEIELEETIX. 7 4 ¥ —IL photo-multiplier 7= —7TH 5, (1, 4)

“photo”23 T 7+ k| =2 [3) LEEREFL T2V | photo-multiplier tube 238k 4 IZER I LT 5,
RFE S TFRGEN 2 3% D 2 GAIiE, —ICITHEMAHBEREERTHRE—- L Tha b LIEES (I
HZAT) TRIRETHY, L LHELAPIRS > TRENDIZEIEFHFE LI RNEEZLND,

AT FIG. 15 is a representation of one unit of a carboxymethyl cellulose molecule.
Efi# M1 51%, HARFLAFILEALE—=RFFD 1 OOEMOBEAXTH D,
7 carboxymethylb®lo—25F0O—HiOERTHS, 4,2

Z OB TIFEHGEN L DO F F HAGEUIRH SN TV D, BT ERHEGEEZ Z O E FRET
NWEERWGE L HAAMFET D0, AAERDFET 2HBIITRAAGFEICTHINETHL LH
AbND, LPLAanbZofOX 51, EHEOEERHSNTOERIOLN O EZXDH L
bTE, HEZRD LV EFHIlA TN S ERIT e D,

AT Bz R TEDIE, WL OPDEEZHREDO > HO 1 SZfdik L, fE Lg5,
EfE Glycoprotein D recognizes and can bind to one of several host receptors.
) Sugar proteins D may recognize and couple one of several host receptors. (3, 5)

ZOHTIE THE X X7 8 ] 23”Sugar proteins” E AR STV AN, T HITERF
T”Glycoprotein” N IE LWiRTH D, Z DFIH1E, B HFEDOIE LWEREFH > TR EIELL
FHECE RN E NS Z k& BITEORIRY A7 ANEMAHGEZAICERLTLES> Z LD
WEEMN L CTHI D,

3.5.3.4 —IXZFTIIERBHEE LW




W72 r —ATIEH D0, DIRNB72WVERPEETE 2V bdh o7,

AT The encryption method in this case is AES as mentioned above.
1Efig Z OO AL ERIE, FIROLIICAES TH D,

71 ZOBAEDOK LR, B XS RAESTHD, (3,5)
72 ZOBEOR B L FEIX, B L2k 97 AES TH D, (3, 5)

ZOFITIE, AES £V 9 HONR 1 OLRNWRBIE RIOSRTZED L 5 RFLEN I TS
2oIX) EMERRE T HMENH 503, AES ITIFHEEH Y . £0 5 HO—205FO R TRi#L
ENTWDE7BIE, HAONRELWEREZRD, 2D L D12, HREWRA 72 WEELLFRRTE 20
HLOb, BIGIIDRRWBIFEET S,

3.5.4 &

AFETlE WAT2017 OFFFFH 3% « 3 HEIER ¥ 2 7 @ JPO Adequacy Evaluation (2% L C, 2
DS S DT EAT 5T, HORWERS A7 LA ORI B W T x REA YIRS AL S
5ZEEHAOMTL, x BRI 2 R THEHMEOEEITRN RN L AR L, 5%1T x 7
BT Tl FHMEEOFEH OO NCT M ERS L L Bbihvsd,

F IR RS 2 4 OFHIE T CTHREEL TWABIE ST Lz L 2 A, O ERITFANE O Hil
BMIAZED D, FHEREDERDHBRNOENI LD D, FREEO R —ICLDbDRENRD
STz, FHlE DI AT D DRREII TRV Bl O ERRREED RH— DN e EITF
ANCHEEZ RO TR R ETHIE, LV —BEOFWVFHINITX 5 & Bbihs,

SEXH

[1] Overview of the 4th Workshop on Asian Translation, In Proceedings of the 4th Workshop on
Asian Translation (WAT2017).

[2] https://www.jpo.go.jp/shiryou/toushin/chousa/tokkyohonyaku_hyouka.htm
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BB RN KRR HE e

4.1 BRMEMIE

ABFFEEOTEB OB E LT, 2005 F0OH 1 BN6HEATTHRLRDY =7 v a v T i
WEERY X > hOSHEEKH THLH 9 A 22 0 (@) (2B L7, Al 2015 4125 e & Fraf -
Hefhi CEFFR U — 2 > 2 » 7 (Workshop on Patent and Scientific Literature Translation) & &
LC\W5%, Co-chair X5 & « ZHBEO WA ED, Ml)IIFE4 (FMK) & Publication Chair %
THEWEREWe, 7Tur 7 AR L LTIREZE KD 6 4 DENSOMZEE I T nizr2
&, HAGEEGR SCOEB AR LT,

FRFRR A OB E (IVEFEEE R DR COMam 28 U TITV ., ZIM R AR, BFRE
TR SRR . BRI ZEE 22 B4 1 4T DI L 72,

FIRRERICBI L CTld, ASEMEGRSCN 7 v 7 OBRFFIIRE G RERA 7Y 2 — L PER &
NI &b o T, BREDPORAETLIToTm T 4R E EE 0, BFOME 3 4%
BIR LT,

£lo, V=22 a v TUHOBMNEIL 30 BARE TH Y | #ilml 2015 <A 7 I TR S L
EELFRRBETHSTEN, ZBARNPLDOSMETH T L BT b,

4.2 U—r v a vy THBE

FRIOE v v a NIHAEER 2 I Th o 7o,

1 1 B O fF5#E X WIPO @ Bruno Pouliquen KT, #iEl> PSLT 2015 (25| & il > C WIPO
DFEERER > AT BT DN T TR W2 720 e, JillENE 7 b— R — 2 E BRI RR (PBMT)
ERARL LT, 74BN, 25580, FAE~NBF S ORMLEEICOWNTO LD TH 7208,
A ENEE D% D = 2 — T NAEBEIIRINMT) ~O BB M O 2 242 % 7=, FedFRlRR M NMT 12
DONTOFHETH o7z, NMT 1% PBMT IZEENET DY A ANIEFIT/NEL TEDHZ L, FEH
(RS2 RRSCNAERR T & 5 2 L TFRIRRICB W T O RERT RAVT—U 03 d 0 . FEE WIPO
DOH LWEFFANT NMT > A7 AZB W T HHERD PBMT v A7 A% K& < kA2 B E % 2=
LTHY, FLL NMT 288325 Google #IR LV HENTWD Z EZEDUR S LT,

2 1F B OFBFRERIL MK BEREFEFTORAELK T, 54 2 HD JTF ¥+ —F /v ® Google
NMT HHEICBWTHRREOHAH A2 NMT I2OoWTHmZ SN TVAHEHRL 1L > THE
T RIEDMAIZ D & B2 TR AR Lo, RARIE T ClITHEER 2> 72 Y — 27 7 n—
DEHZ T 2 IZHED L H & ENTWT, Z£D72HIZ Google X° Microsoft ® NMT % fv 7= FlaR 1%
EMEEDOT A R &7V, HY LEFEREDD B 20-30% DIEENROSE DR BHFF T X
L EWV) S ESTZZ LIZOWT TRV,



RO v v a IR 1 F & BG83 FCTh o7,

158X Apple @ Andrew Finch K C, Filgko> NICT 7EEERF O R AOBITICBI 3 D £l D i
JBIZOWT TR W= W, BIFIEERE B E V., HAFETIL computer &9 #iEA 2 E
2—F L WVI)RFITEHR I N D L O 2 iEd, ML U CIBER 2 ik L2 b o L4
2HTEHTED7, MEIIBHEIR & RO L > TELL TS, ITFO=a—F L
Xy T =7 FIROBEIIIRTFICB W T HREERICAZI TH 0 | 1ERDOMFHIBBIIER 2 S H L7
b D% FEIDKEENZER TE TWVD Z LRI NI,

Feftradid 1 R IXEROARMERSIZ L D, == — T VRIS I 1T 23Rk D222 B
HIFGEDFRETH T, FH OO L—7"THRY A TV D EMHGEEZRHERO 7 L—
AT =7 NV a MM U TRIER L 7o R R % = 2 — 7 UEEAREHER RS R O 5% 24 (& P B D A e BHER T oD
Rl LT DD 72N E R T 2 2 Lt S v,

BAER 2 FRIIRE Y U 2 —2a U XA ROBEEFRSIC KD, FREEFET S Y OJRE
FE % HEIAIZAERL U CHREFE 2 LR T 2R ORK Th o 7o, BEFEOXERT - b U B IRAEZR
fbrx& — > Zflit U, SRR S O O A5 Lo FE M & GO T2 IREZCHAIOREEE & |
MR SN IRAEZCHAN 2 5 L TR B D IRAEREM 2 Web 7 F 2 b7 — & TOMGELITV, B
R4 O N U IRR CAIMEZ MR L7 2 L Al Sz,

Fefframid 3 MBI A R FORER HIC XL D, FraflicdT 5257 Y — A ZIEH Lo hiky
THHEBRRIR O UCGEIZBT 5RO K Th o7, FEH LD SIPO OFfFF 22— XX &2 F|H L THESE
LTW5% CTKB (FEFFFFREN— ) OxtiREEE, FRBHIE2EH LT NTCIR9 i@~ 2 7
(2B D= R — AR D PERE & Rl 72 2 & 3Vl ST,

4.3 PRk

LRIT—7 v ay 7ORELYPIL D . FHCER Lo m NI = = — T VS EIRR B 23 R
o BN SCERRIC G 2 2 S, T TORKRMOZFEY YV —ADIEAREETH - 7,
Pouliquen K OFEHITITEDHMTENM O R Z 22 2 MEIE L SEHLLDOTHY . BAKOH
HTITZENNANFORERICE THIEICK X LoDoH D Z ENFEL Lz, Finch KOFEEHIZE DZE
IBZEFTE NI XA ORENBI AT LD Th oz L, HifihH TH = = — 7 /VEEIRR & )
REEY VY —ADOBHRIZOW TN H - 72,

B SCERA OMBED 5 b ZHOEA 47 OB & IEF IR OV COFIFRIZ DWW TIRIA < TEFE
IS N TS EF R D0, FEERICHME R B SCE TOEBRME 217> T\ 55— A THED
%<2 (TYVTEEY—7 v a v WAT 3R FHAN R SCORFRFRIR O I8 2 2 7 & 147> T
HBRELLBUEME—D LD LT R D), EERDOFTFEIZFMADNIEZ HALTHRND TIERN)NE
UL H D, AENIFFELL EICHGERGR SLOBERN D7, RU—27 v a v 7O visibility
RONLE DT O ER TSR E N H - 72 Z LITG O, BIZFEN—0E T <, AFOFR
& DEMRREBROFERIC S, S OHMERICADEERBE ABA -V —2sva v (b5
WL VAR T L) OEEPEETHD ERIEL D,
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