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Cooperative Neural Machine Translation with
Multi-Agent Reinforcement Learning

Kantaro Kitagawa
Abstract

Neural machine translation has made machine translation even more accurate.
Highly accurate neural machine translation requires large amounts of high-
quality bilingual data, which is very expensive to construct. It is also difficult to
share bilingual data with different organizations for copyright and privacy
reasons. However, using federated learning, multiple data owners can integrate
only the translation model while keeping their own data confidential, allowing
them to cooperate in the construction of neural machine translation. However, if
the distribution of the data owned by each data owner is different, the accuracy of
the models will be reduced, so integrating all translation models does not
necessarily improve the translation accuracy of all models.

Therefore, we propose a cooperative agent that integrates translation models
by dynamically selecting a partner for each aggregation process using deep
reinforcement learning in coalition learning. The following two issues needed to
be addressed to realize this method.

Improving the efficiency of actions by reducing training data
Since neural machine translation is trained for each trial, it is necessary to
reduce the training time for neural machine translation to shorten the time
required for policy acquisition. Therefore, we have to verify whether the
number of neural machine translation training runs, and the size of the
training data can be reduced while still learning the same policies as before
the reduction.

Reduction of State Space
The states of the neural machine translation model are essentially the
acquired weight parameters, but the large number of parameters and the
large number of states make them unsuitable for deep reinforcement learning.
Since the number of states depends on the size of the validation data,

reducing the size of the validation data and the state space makes it easier for
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each agent to acquire the optimal strategy. On the other hand, since the
reduction of the state space leads to a discrepancy between the actual state
and the pseudo-state, it is necessary to verify the relationship between the
state space reduction and accuracy.

To address the former issue, we changed the learning environment for neural
machine translation in the process of deep reinforcement learning. Specifically,
the number of epochs was not changed, but the size of the training data and the
number of training cycles were reduced before training. The identity of the
measures before and after the reduction was verified in the new environment of
coalition learning.

For the latter task, unlike the former, we focused on how to accurately capture
the state of the model. We varied the size of the validation data in the process of
deep reinforcement learning. We examined how the strategy changes with the size
of the validation data in a new environment of coalition learning.

Using the neural machine translation model constructed by the proposed
method, we translated the evaluation data, evaluated its accuracy using BLEU
scores, and compared it with the neural machine translation model constructed
by FedAvg, a conventional method, to verify the effectiveness of the proposed
method. The contributions of this study are as follows.

Improving the efficiency of actions by reducing training data
The effectiveness of the proposed method was demonstrated by the fact that
the self-organizing method using multi-agent reinforcement learning can
construct a neural machine translation model with higher accuracy than
FedAvg, a conventional method. In addition, the reduction of training data
for neural machine translation reduced the reinforcement learning task by
39.7%.

Reduction of State Space
In multi-agent reinforcement learning, reducing the number of states made
it easier for each agent to obtain the optimal strategy, resulting in a 25.3%

improvement in accuracy.
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R

L TFE = RMTEIZFE ML, TOREE L TRREICEELY 5,
ZFRUTGE CTHRMAESS. ZOWEr 1X, 7 747 ¥ FREIRIOFEFEHOD= 2
— T AR T T L BBUEDEEE B D = 2 — T VIR T 7 /L~ D F)
FAEE DR FEERT(EN(4). =2 — T VBRI T L ORSE (score )X, HI
ET — 2 DKt T o ADOFHFHREE O TEIAE S 115 (70(5)).

r = score, — score,_,; (-1 <r < 1) (4)

score = § = score(sentence,), score(sentence,), - - -, score(sentence,) (5)
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X5 DL T—V =y MERBBILTEZAWCEGEZEH AT LT
X, B D= 22— T VIR T T VNMEE L, B2 DR O E RN FEIRHIATH
NTEY, HHEPMHARII > TS, 20D, X 6 O —4i7 2 ARIZHE-S
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T, wFT—T = MERBBLFEEIC L DML FIEORNZ BT 5.

FT, V= NE T X AICERESNTEET VAR ERL, K7 TA4T b
BT 2. K7 747 v MIZELZYVMET AV EFRH LT, v —0 LV THE
DAT v TDOFEETI. LT, F7 74T MIFEEKRZ DL L, FEES
D=2 —F B EIRET VN DLET VONRT A= L, — NG
T5. R, 27747 MIEABRROWET — X ZH LT, ZEEHLD
= a2 — T U EIRE T LV ORI CTH D score, ZIE L, HIHRRAE s, % HL
/5.

WIZ, %27 747 v MIXT O = — = MIWIHIIREE s, 2 9.
T—Yxr MIREs L BV T 2 =2 —F b FEET VEMH LT
T8 ayZ®INL, 7 747> M+ 5. &7 747 2 NI TE) ap 1SN
TH— V7 =AML, Y= NZUV 7 ZANUSUTITZ TAT > Meb il

DIITRMIBLT
EHETLEER

18

Y- EWNTI—Tzrh
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N

75471 WTE 27547 kN 74T MK |i5m

) — EREM
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X 5:v N Fr— = MRERITE & O TC S R O



ML, BHHT— 2 2E0 LT, £ SN =2 — T UBMERRET L &2 L AR
VAL LTI IAT v MTIRT.

KT TAT Y NIAEPRZELZENETVEER LT, a— LV THED
AT v TETEEEGT D, FEMNET LS, 2EHELD= 20— 7 VEERR
ETADLEFHAT —Z 2 L, V—NZEET 5. RS, JET — 4 %2f
HLTHFEESD=2—F NEEBRIERE T VORIFEE CTh 5 score, & BUED

:Agent :Client :Server

Ig& /) GaftEBRTET)
MEBETIVER
MEEFINERGTS
FEVLEETLICHLTHSR
| par_/
PERAHPOETIVHSERBT—F HH
BT —9 &AE
PEEAFOETIOBEEENE
o TEBBREEET
REOTICITERE
TEETS
loop / EwEzg
EDV 47 N EEBIELT 20 E
UOTIZA+T S N
UOVITZAREHUT
EWEFTILEER
I UZIAbURENETIERT] |

FELVLEETILIEYLTHER

FRASOETILOSEHAT—F £t

EWRAT 5 ERE
FREHOETI OFEERE RME S

| EMEBEREEET

Za—-JLREEBRETI
IR UTHEE

REOTTICITERRE

T8%ETS

B 6: VT MR & A 0 v — o A
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W s, ZWWEL, =— Y= MIEXHHEMN (ry = score; — scorey) ZHMT 5.

AT E T — Y = MIBEORE s L8 n 2EH L T T
Q(sp,a0) ZEH L, BEVBFFO= 2 —F VbR E7 VR S, ROTT
B aq, ZRINT 5. 20T atvRA%K 6 D loop DFRZD X I ITHED KT, HA&HY
2, &7 74T MEI=—Y =2 NOITEN TR = = — 7 VB AR O 45 €
FAEAGO 7 a— BT LE LTRIEL, 2EEKTT 5.
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AR ESFEOHEL

4.1 7 —42 DHI&

G TR LS 2 W ClicER A T ORI G R 25T 5100, =—V=
 MITEGRITEM Y KSR T UT e 60, BUTOEIZ, =2 — 7 L
ROFEEAT O oD, = a2— T WHBEROFEFM O R S SRR E 2
RO EF O KIZEN > T D, LI - T, RES O TR 2 4064
HIZ1E, = a2 — T VRO E R 2 5 T 5 BERH L. £ T, =
Z IVAHEBRIER O FJIFR AL T — 2 O A XZHI L TH, HIPEET & RO
FREFETETCWDNERET 5. HiEE LT, EEMILEE2ED LT T,
%03'43@%1_7/1/1%13&%446)30) BREZRSED. BRI, =Ry 7%

2N, FIfET —H O A X(data size) & 28 [F1%(train steps) Z HllJg L 7= &
allﬁ\%ﬁ“é. TRy Z7HIFR(G6) L VRkdDEND. BR(6)LVE 1 DLIHIZ
train steps & datasize % (30,0000 |8, 70,0000 f4), (15,000 [Fl, 35,000 ),
(8,571 [F], 20,000 F), (4,285 [A], 10,000 1), (2,142 9], 5,000 1), (1,071 [H],
2,500 ) DFF 6 [FIZL S H THGEEEZ T2 > 7.

data si

ata sitze (6)
ZLC, ARSI T — % OV A XD D J7 R O E—M %2 H - 72
ABFEOBRE T CRAFT 5. Mk hiEs LT, Bon- a2 RIoE -0
FEOBREIZBWT, 6 UM CHEEEZ A CRHET 5.

epock = train steps + ——
p p batch size

F LMFAEZ1T72 o 7= train steps & data size

train steps data size
30,000 [1] 70,000 {4
15,000 [d] 35,000
8,571 [H] 20,000
4,285 [A] 10,000 1
2 142 [A] 5,000 4
1,071 [A] 2,500 1
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4.2 JREZEHE D HIER

=2 — JVEBERRET L OIRIENX, AR, BELLEEANSITA—FTHD
D, INTA=BEHNL L, REEZRT RIS KEE(LT 2720, EEmbTH
OIRBEIZIE S 72\, # 2T, AWFIETIIMRET — & OFHMERE 2 W CTHREELIRRE
EEHFRLTWD., LR T, BIET —Z DA XE/hE< L, JREEZER % HiJ
THZET, = —V = MIGERFREEE LT <D, —FH T, IRgzE
[ DAL SEEROIRTE & BLLRIE D TEREIZ IR 572D, ARRBZZR O Hilja & kAL
DR ERIET D HENDH D, Lz~ T, IREZEM % 10,000 775 5,000,
1,000, 100 ([ZHIFRT 2 Z & TOIDNTIEREICET VOIREZ I Z 5 EH L,
g 28 2D 5 C, MEET —#% DY A X 10,000 75 5,000, 1,000,
100 I &HD. £ LT, MiET — X DOV A X UTHEKRN ED L 5 12Z1k
T2 EHT /A FE ORE FCREET 5. MEEHIEE LTUL, BonFK
B IEITHT- 72 A OBRBEICE VT, [ DA CREEE A TRl 5.
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E5E FEM

5.1 RERIRIE

FERICE 24T o 72 MREE S AT DOV T 5. SRR F LG Y4 MEE
THEDIZ, ZODMBNBML TWEESEE L AT L2 ERL, BELE.
TNENOMEEN —HOEAFE 7 747 > NafFD, Mz bR ILE cEs
FRY— BT D, = 2 — T UVEEREIRR T 7L OfE5EIT OpenNMT[15] & U
9 = a— T AR v AT A& FIAT 5.

Z LT, ®ak=a— 321k Wikipedia H % i # B SCERGR 2 — X2 | Zf#
¥ %. TWikipedia H 3&m#lBhi CEdiR 2 — 32 | (X115 DA T 2V IT4E
SNTWDDIEN, AiFRIEZEOFT O Mnwsufkl, TS, TA4) O=>D
T =Y P HENZI 80,000 FORRT — 5 £l L, F—4 &y FELT
K7 TAT Y MIEBEED., K21(&T7—¥ty NEO VA VEPEEZR
KR

KT IFAT Yy MIAGOT =%ty F)r B 70,000 A = 2 — T VEEIEIRRE
TNERERTDHIZOOFET—2 L LTHT, BOOXRT =527 T4 7
N e BB LT DR ET L OREEZ D 7= OWIET — X IZE D 24T
5.

K TAT  ME=2— T )VEEBIIERE 7 VISR L TRUED AT » 7 % H
THZTELIE, =T 1RIOESFLEOENZIT). K7 74T MI==2—7
JHSREIRRE T T LTy FH A X% 32, b—Z BB EHIT A ZE
RAHAT v FITHREL, MEDAT v 7 T LI\GHEEE OV —Tit 5 RIOE
KE175.

HAEFE AT AEFRBERETEOBRR EREL, FHEHOBL, BEREERE
TIERIEE LZITHY, ZOREEZ S EICAGPREFL TS =2 — T Li#

KT —Fy hoavA ELE

et JREsa N%

et 1 0.593 0.825

PR - 1 0.815
A : - 1
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{EFEETNLVEBL, ROTTNVEIROITEHZRET H. £ LT, FIFEED L
ABETHLWMNEZ =TI, I ="y FFEEEITH.

= 2 — 7 VEERENRR T 5 )L DK FE 13 BLEU(Bilingual Evaluation Understudy)
A a7 TR %. BLEU A 27 & X[R USRS HBFRER & AFBMER L5
TR & OFENORE LEHHIF 2 BAL T, ZEFER &8 T TV IE &2 O
FIRROKEEE L@ < 72D, S FIEOFNEZ M T 2HIEE LT, EkTFIETHD
FedAvg Z L V) =2 —F VHBEIERE T VA L, Bl E 2 ET 5. £72,

1TEY—R b B RS

l
SRS EREIE

l

I—J Y MHMTEIEIRE

H—/\DEWETILZER

l

I7A47 Y MBENETILICHUTER

l

I—IzY "D RICEBETILEEFR U TITEHZRE

EHEIEOLERICELTWEHZHESR

| sirEeT |
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7oV TF =T = MEEEILTE 2 VTS ES R Ot



PERERHMIZ W CTE T V& EREICFEM 9~ 5 72912, 5-Fold RZ=EMEFIEE H
%. 5-Fold ZRZEMRETIE, 7—¥ &y & 5 2OV Ty M7 U F AITHE
L, ZD5b 4207ty NEIIHT—%, KO D122 T7 A NHT—# &
LCHEHTS. Zoflgé T A Ntz 50D IRL, KFEOT X MEREZ
B4bzZ LT, BT VOMRE EMRICTHET5 2 8N TED.

< T T—Vx NEEREEEIC X D TEE Tl 572012, 3.2 H
IR L72RRGEY AT A0 b L1, ki —EoREmb:E = —Y = v b
2B 5. Wik = —2 = ME PFRL &\ 9 PyTorch A O H
5B T4 77V ZFH L CEREI .

FRERILFE T — Y o MIR—M#RO 7 74 7 > M ElE U OREEABIER
TH7=0, WIHNMREEDRIEZZRI DY A R1IK 7 T4 T > FHMEA LTV HHIE
F—2Z DO LR L < 10,000 THDH. 72721, 5.3 Bl HIREEZL M O FHH,
PEDOMZFIZ BT, REBZEF DY A RTZF DEELEE L THAFZ1T72 > T
5. E£72, BEAEV AT MM ZOOMNFEEL T\ D120, EE#bFEE—
= FOTBZEROY A XL T3, 2 =7 THD. MLFEHORIHEAEFH
T5EIOENEITRST, HI7IFAT 2 "BRHEDAT v FOFEEZETL, =
2— IR ET VAR TE b 1Y —RELTH 7 FT5(R 7).

5.2 AR DR —EDIREE

X 6 X 7 DRT L IITRETFEICNEST, 41 HiTHHALEEGDOD &,
BHEEE ST E C= o — 7 VMBI E T LV AMEL, vV TFo—T = ME
JETR L E T 460 TE Y — REFRIEL, v TFo—V = MNERBRILEE
DHETEY — FTHEINTZ= 2 — T WVEBEERE T VORBELFE L, il
M7 7 2B L Al Bi 5. 72, 220G oz R E VT
LUVGEGEE OBREO S & HERAEZITV, TORBELEIER L. ZhnE£3z T
H5. greedy L L1, EHT LB OMAGDOEOEIETT LOF DL
IIAT v MPEENbLEWENETLEZBHY DS 0 — LT L LT
RTHFEFETHD. FELIT A2 (8RBT 5.

30,000 [A] & thils U T M3t THEEE S vz = = — T UBRERRR &7 L3
ek Tk FedAvg THEE SN To = 2 — T UBEIRRET L OREE L Y 35.9% 1
HU7 TSR] oBAE 17.7% LR L=, TA4L] OBAE 2607% EH L=,
15,000 [ DAL, Mafib) 78 29.8% E5., TS 1% 1.28% A, [ A4
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N 20.4% EH- U=, 8,751 DAL, Mekistib) 7 22.3% L5F., TS 2
7.88% 5., T A& 8 171% F5-LT-. 4,285 [HIOEAE, sk 78 13.8%
A, TEES) 2312,8% E5A, TAZ] 23 0.92% EH L. 2,142 BIOHEE, s
wAb) 23 12.0% EF, THESE ) 23 4.32% L5, T A4 2% 0.04% L5 L7, 1,071
D% EIE, Mef 3] 25 9.44% L5, THES ) 28 7.56% £, TAA] 13 1.64%
W Uiz,

fEd & LT, EKD FedAvg FiEE LT, BEFIEII3 SO T7TY —
IZBWT, —B L THENMEL T\, RbBERSET ERUb) o7
=Y —T, 30,000 [FIDEEZET 35.9%DFEEM LaER Lz, Zhidk, FE
DRAAL AT HETNVOEMAHERE LM ELIEZ EZREBL, vLTT
—Yx v MERBRILEEZ AW FIETREISNT = = — F VEEIRRE T L
OHEMENERTIELVENEE X 5.

# 3% FIEORRGERS F
FedAvg greedy 1,071 [H] 2,142 [H]
i el 0.150 0.193 0.164 0.168
JEEsR 0.105 0.123 0.113 0.109
N4 0.114 0.144 0.112 0.114
4,285 [1] 8,751 [ 15,000 [H] 30,000 [
ek sk 0.171 0.184 0.195 0.204
JEsa 0.118 0.113 0.103 0.123
A% 0.115 0.133 0.147 0.144
5.3 REZE B OB IR DKL

5.2 Hi &[RRI, HETFE T=a— U ERRET V2HEL, &~ LT
T—Vxr MEBRILFEIC 460 =Y — REFEEIEL. £i2, T20b
LT HREMNTEH LWEGFEORED b & EMRIELITY, £ ORKE %
R U7z, ENNFE 4 THDH. 708, AKFED trainsteps & datasize (T2,
(1,071 18], 2,500 ) TH 5. MuHi3b) 2BV TULIRIEZ R T IEH 10,000
LHART 100 OKEIL 26.5% FH L=, [ ICBWTIX191% F5H, T A4
12BN TIE 46.2% F5- L7-. [FERIC, 1,000 DFEE T s b iz B\ T 15.2%
b, TSR 28V TIX 10.8% EH, T A4 IZHBWTIE 47.6% LA L 7. 5,000
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OFREE L Mk b) 128\ T 3.71% E&, TR oW Tid105% &, TA
£ AZBWTIE 25.3% EH L7, [FIERIC, 1,000 DFFEIT MakiXib) 2B 0
T15.2% 5., TR 2B\ TIX10.8% F5, TA% ] 1ITBWTIX 47.6% 5

L.
K A MRGERS R
100 1,000 5,000 10,000
i &l 0.208 0.190 0.171 0.164
PR 0.134 0.125 0.124 0.113
A% 0.163 0.165 0.140 0.117
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FOEEE

ETEEDIZ, T — % OHIBRIZI T 2 TR O R—EDORFEIZ DV TN,
F3DOT—X XY, FIZ Usfstb) & TAL ] IZBWTCHIT — & OB
W, FEEOR HERMBRRSND Z LD, T — 20320 LT L OEE NI
LlZHONT, KVRMIBRGTRN/EONTNDEEZ NS, —FHT, T —
HEWWOTIETRPER L SHL 0, TOHKRERKITH - 70EE7E OBRE
IZBWT, FLEMHTHRAEAZRAD EHENTRD LW FERE o7, 272
[PEE SR | IR\ TR, FIiT — &% O > TREEE D 1a) HEII S S hv o
7z.

T, £3DOT—X L8 DELMTOVLTF— = MEBBRILEEIC
WO T-RF 2 BB T 5 &, T — X B2 5 125N T, 7 /WREE XM BT
DM 85— C, MBI FERFH G E L <EIL Tna . BIRIZIE, 1,071
[F D THI 104 BR300 1, 30,000 [BIDOFE TlIf 567 KRFEI AL TH -
To. £ T, FEERNVRZEFR L, TOBENDBELIT O . FERRN R 2 H(7)
DEINTEHRLE. Mo~11 1ZFNFNDOHT IV O EFRKS /T 7T
5.

FEZEFILDIF/E — FedAvg DIg/E

HFIETXS 9% = pees— (7)
300001=1 |
150001 |
87516 |
428561 - |
21425 |
1071 |

>

100 200 300 400 500 600 (W)

[ 8: 45 AR oD IRF ] bl
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0.00018
0.00016

0.00014
0.00012
0.0001
0.00008
0.00006
0.00004
0.00002
0
1071[=] 2142[A] 4285]d] 8751[H] 15000[x] 300001H]
9: Muki3tb) 1231 B IRFR %2R
0.0001
0.00008
0.00006
0.00004
0.00002 I I
0 | ]
1071[=] 2142[0] 4285]d] 875114 15000[x] 30000[=]
-0.00002
10: RS | 1236 1T D IRFE kT 2h S
0.00012
0.0001
0.00008
0.00006
0.00004
0.00002
0 S ||
1.§I 2142 42 1 1
-0.00002 =] 85[H] 875114] 5000[=] 30000[=]
-0.00004

X 11: TA4 ) IZBT D R A
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ETIVEEOM ER R RKEW Uk sufbl (28T, 15,000 B TOFH
7Y 29.8% DEEEE FIZK L, #9342 #2020, 30,000 [BITOEE N 35.9%
OFEE R IR L, ) 567 BFfEI o722 & n, dilfgT — & 258 S E7212
B 6T, RFEER BRI 6% LEIN Lo 7=, MEMNTHEEIX EH LT
WDH, BERIREDROBLE BT 5 ERRMET LTS, [FERIS, TAL4] T
D 15,000 [E]DFE TITH 342 FFEIT 29.4% DR FAER L TWb5—F5 T,
30,000 [FIDFE 21T o 156, # 567 IFE TOMGEE A LT 26.7% & 720, KFfH]
SINEMET L TWAD Z ERND0D. ZDZ NG, KED IR LA 55
B A Y BER XSO enZ Enbns. 72, TAL] @ 30,000 [H]
TOREEED 15,000 [FIZHRT TR TWA Z &G, BED IR A B2 5
&, EWFERTE T u v AW EQRKT, BN NRREFE A T L AR
IR D AREMENH D Z Envbind. O LT TREE ) ITBWTHH LT,
4,285 [B|DO2E T 12.8% 85 EH L7273, 15,000 [BT 1.28 % k5D L= 2 &
M, RAAL K TUEE Y AR CEWIEER ERERTE 520150,
FeiE DRNFRT — Z B DM LT L b ET /VORKER LIZHFS L TnRnZ &
WD, LTehio> T, FHEEH & FIT — 2 B A H-o81E, FEIEm L 5
D55, FEEXROBARTRS LT U ERNED LR D LIRS0,
F7o, BIZFEER L IBET — 2 B2 B L TORER LIZoRnbhnz &
NhHEE2D.

WIT, RABZEM OHIEIC & 2 RABZEM OB DORREEIZ DWW TTED, RiE%
F TR ITE & 10,000 125 5,000, 1,000, 100 (I HT &4 T 2 THE M
b amcro7c. ZOBBE LT, EEmbE T, =— Y= MIIKE
27250 U CBREEA TR L, ZOBHRICESWTITEIZBIRT 5. Z ORIcHEN
&, FRICKLERFEENEINL, 258 70 ARNEMEC /5720, i
G722 5% BT 2 DI D558 03 8 % . — 5T, IRTEE DD I WG G,
Tz MIROLNTZERN S L0 BRI 280 5 2 L3 A[RBIZ 72 B 73,
ZOMRME L U CREDBMEN ARSI D[RR H D, ARGEOREL FKT
WICE DHEN RGBS EH BT 2 ==Y = bOBERRE T 1 & 2 % g
fbL, X0BEEORWES AL Z, ZOREREICEY R T RE RS 52 &
I LIcEZ 2 b5, 72, Unkb) 1T~ T TEEE) 2 TA4] 1Tk
WTELHBENM ELZBHIZOWTHE, TAA] OF —ZITIIFFa 0/ %2 —
ROBHMESFIE L, IRREZERIOHIIC L - TEEMRILFE N A7 2 FHA O
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N — ORI K0 SRR A BRI TR e E B A b S, T
B DOTHFRAPMIGBERROBENEZ VEDLT-0, 207 I VIS LT
TIVDOFEEIEBIER S B2 b,
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E7E BDHYIC

AW TITES BB T, 07 1t 207 OB EHEF T 2847
L, BIRRET NV EHRAT AWMV 2 N2 RET D KT —FTEE %
T—YxrhEL, KV NOBIIISUTZETNVEENT S, £, =
—VxV FNOBRZBENM IS FiEE L CEERIEPEEHVD., Fo—Vx
Y MIEBEETFEIC K > THREZEE L, Z0HRIT I > Thoi 78 #EHF
ZIERT D, AEOEBIILLTOEY THD.
fl#T —2DHIBICEDT I a>DMEL

< /LT T—T v MERBELEEE Z AV B RIS LT D TR, ek

FlETHD FedAvg LV EREED = o2 — 7 VB ET L AEHETE 5

L TREFIEOEI AR L. £, =2 — 7 /UM EIRR OFIT — #

OHRFIZ LY, (L EOZ 227 P 39.7%HIT L 7.

PR R 22 FE D Bk

v NVFr—Vxr MEBBRILZEBICB O CREEZ R TR TR ZE O Z &

THET—Vx v MPRERTREER LT S Ro oKD 25.3% M)

ELTZ.

MBETFIRIB T D~V F=—Vxr MERBBLEE L, kKD FedAvg Tk
IZHART, =2 — T )UEEIER &7 L OB 2 & 6D, Z OFSE 2 Kigch L&
HHZENTES., 2 LT, FEHBEOHIICE, BEOm HEmA R S5
MG, BT AOEEBERICONT, KVRNLTRIMELNTND L&
ZHN5. —HT, FEICET HRFREIIRIEIZHENT 5 Z E BN 6N o7z,
ZL T, FEHIEY — NI 2 EEEOR ERENHET 2BRICH D720,
LB DNRYECONT, BFED R AL KT DIl R EH vy — R DR
B, FE R OBHELIX, 5% OEN2ET WEROTZDOMIGRETH 5.
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ABFREATIICDT= Y, Bl CHE, SBIEEBY £ LA LB
VR BN L T ET. £, S B HEEC A o T B R HAETI SR 0B
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