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Abstract An ellipsis is a gap in a sentence due to the pragmatics conventional use of grammar.
Ellipsis is a ubiquitous phenomenon in daily conversation, especially in Chinese. A question-answering
(QA) system can hardly automatically understand sentences with ellipsis. As a result, the QA system
may produce wrong answer and thus cannot naturally interact with humans. Therefore, it is important
to recover these ellipses in order to gain a better QA system. To automatically recover these ellipsis
elements, we take the recovery system into two parts: zero anaphora identification and zero anaphora
resolution. When connecting these two parts together, previous work always models the two steps
separately, which suffers the error accumulation problem. In order to deal with this problem, we
propose a joint model method that performs the zero anaphora identification and zero anaphora
resolution simultaneously in a unified framework. Besides, we focus on Chinese dialogue text, which
is collected from the interview of broadcast. The experimental results show that the proposed joint

model method outperforms the state-of-the-art methods significantly.
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Table 1 Example of the Ellipsis in Chinese Dialogue
K1 PXEFEHEAZK TG

Serial Number Sentences
1 FrzmIT.
2 BAE [0 45 A 44 FL A L.
3 (A AT] T s 482 7 45, BT A RS .
4 [ H 7 50 2 g P BT ) L

B EA IR E R b OR TIRZ A
KR B 5. Sk [1-3 145 R A W) /9 5 25 7
Chinese Treebank F 52l T FEACHEZE B IR B 69 H
b, B AR DL Qi SR AR AT B 1 A 58 8 i A
T 0 IO T2 3K 8 T AR T R S S LA 4 BRI
S SR AR IR AT AT A SR L A 2R TR b AR 3]
PUINFE AT X 2 i B2 ST 47 96 5 97 4k
HETE—, 27 R R AT IR,

BEXS T B A )8 AR SOH A g AK 2 53y 2 AR
g3 - AR W B N F AR TR AT L P DI T
AR T Ak B A 45 35 Can 43 LRl P AR T D) T
12 1 FH B EL A UE B A %0 B S B A (Goint modeD).
IZIR ARG X 2 AT A WA T 2 AN
QR R 1  JE T 5 TE R G809k AL A S b U TG R
R 1 R LA T $0AT 19 ¥ 20 8 A — R 1Y 5
P EREFIR 1 AN 20 1) 25 5 o LAt 58 o 1) 25 2R
Pl IE A B AT G A — S ORI B KRR 0% 15 2 A it
S5

AR SCHY TTRRTE T -

D)1 UCAE H SO b A58 00 4 WK 52 240
FRATHRE A MR 5 53 g Z2 AR 0 R A2 AN FAR R 5 4K
TH A 2 A8 FF X5 B30 2 1 Bk F 5

2) A3 bR B A A A Y SR AR T AE 4 K A2
RGBT R I K SR 2 AT 3 R 1
B RN A R W) 38 G T R T T A R A
ARG RCR.

1 BE#HARAZE

L1 ETHRABEMENEABRKERS

FATRE A WA S 3 Dl F AR K 52 R AR 1]
FRACTH AR 2 AN 23, 35X 2 AN e AT Y L RIS
HEAT AR B WK T A L R 5 AR s 2 AR ] B 4k
A 45 A LA SRR TR A gl A Y 4 A

TR AR, Sy 1 3B DU AT 2 A3 40 7 R 0 i
Zn R T RGO EAR RO A 2 DA A
FErp L FRATAE MR F T B AR Y T 1k
L1.1 BREHEA 44

BRA AL AL 1 il Z A0 S04 T 1 38 43 il 5 7
— R BRI NS A ARt R R AR Y
B FR 4338 B TG ) 8RR T R AR R SO Bk
AR 1 A MY TR R Rl 4 ) R ) P A 1
R SR s R S W= {w
Wy sttt w, b H T wy s wy s w, RIOR G A
i) i L i E WO AR 2 A H AR R AL Score, =
SCs oW K 3 e KAE A o A2, BURR( Score, 19 35
BRI W b fie g 43T 45 3L 3l bR 1 2 A0
WY 1 ADTE G WO REIE T= (2, 1,501, KARTE , H
Wz sty st FRoR o AR BRI PEL TR PR BRI E T
() 2o A5 50 IS A% H AR BREL Score, = g (s, W, T)iAH]
B R 72, BDREAS Score, HIMEIARN I KA T N
5 S I ) PR AR T 4

HIEW 2 A RAI L MOr kR 2 A R
A7 E R TP 28 0 s A B Be A 3] ) 25 SR R AR IE
{4 B B i) ok R 38 3 de K B AT 3 A 07 ik 9 4
RUE AP AR L B H AR AE 1 B A B
Uiy o RIS 1 AN B BE O A R 45 R T RE S XA 2 B B
(18 45 L 3 AR RS i o AT {ofF i S 1 45 R K
(1) i 22 » PR 5 B AL 7 125 8 08 dhk fk 3 b ) L. B 5
BRI 7 523X 2 S Bl 1 AR R B R %
JE 38 T R 43R | TR PR AR T A AR 2 R A B R AR
(18 fife Sk DR 2 43 1) ) R A 5 SR

] Bl FRATT L HE AR H AR BRI 2L Score = a) X
Score, + a, X Score, , B} Score = a; X f(s,W) +
a, X g (s, W, T XA 5t AT LUK I A Y 20 2% 4%
4 5 R 1 100 728 1l DA R A O T S 45 4 1Y 4
02 U o A B A BB S 43 18] AR A v R — 2
(R 45 S I BB 5 i R G0 B AR A B e . X AR B A
A4 b 3 0 PR Sy A ) ARl R ) B 4 R 3 R R ) )
FH 2 A~ B 1) B AH 52 i S 24 T A5 1Y) iR
11,2 Ak

AR 20 S 2 T 1 AR A AT 1 AN
Gl RN R AV T =l 2 A Y S I S R TR )
fCwst) s RRIRFE ] w 1 7 AR 200 ¢ i A%
WA AR 2 ) 1 2ok B R SR ¢l Score, =
Sfw,0) iR F i Kt 2 B Score, 353 F KIH Y
FACTRIZE S ¢ 2 Fe S B9 AR R 2 SR A2 45 2R
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FACTA A8 AR M = AR5 1 A B BEHI B 47 w0
BIAFAEZ AR S50 ¢« A9 AT $E T, O H 54 1 AR
XE G c. 1 BB F AR BB g Ceost0) s HEAET
e w R SR AR ¢ AR R B
SRR ¢ HBESE. AR R A 0 B
FHRAA £, Score, =g (wa o) 3K B e KA 7 L B
ffi Score, kBN F RAHAY I ¢ S iH R 45

WA X 2 ASER I UF $AAT . X TR w, TR
IR 1 AT 25 R 5 AR X A5 281, B
B 1A G0 o B 1.1 45 BT 3 X R AT
RE 23 3 IR 1R 1 220 AL, R ATT0E T R A fel HIBK
BRI TT ¥k 4 BARMEATT

Score = a; X f(w,t) +a; X glw,t,c). (1)

FATH FARAE g - He FAR 200 ¢ R LR ¢
iR K Score 15 B e KAH. X AEREAE B ) L 3K
P E A LR I ar A a, B33 FR AT LR I HL 3
2 2 37 5 17 B AL (support vector machine, SVM) 5
B A THEA BN ES (w0 A H 5 R 1725k
“07. FRATHE AR AE R AN FERR R S oy ) R
WA fCwaes o) TESEFR B R B T X T 1A B
X (s ey o) B A I 2 br R AL 43 2K 5 L 7T 45
FNH A 017 ML AR A R XY Score fH RD
AL XS TR o, 3 7 A ] BE AR N R A (wata o) 1
W Score fx KRB 1 AT, Horb 59 AT 2800 ¢ A
(AN CIRIP S 32 JIEAE N
1.2 ERAEHNRE

TR IR SR BB IR 128 B
F18 85 R B8 X 28 90 1) A P R 5 W
L2.1 Bdmifess

ARG FATHEH T OntoNotes 4. 0 # be Uk
TRERE AT RREE. 3 2 BRI T AR T AR SC
F 2 7K.

Table 2 OntoNotes Files for Annotation
& 2 FRIEHT OntoNotes 3 4 51

Serial Number Files
1 phoenix_0000-phonenix_0011
2 msnbc_0000
3 cnn_0000-cnn_0004
4 cctv_0000-cctv_0007

1971

p2.5_cmn_0001-p2. 5_cmn_0061

TEFR AT AR G e rp o AR AR 5 oK B Y
FLL AT AR b 2 L 3 10 2R CHARR BT 3D,
SIHARICHY 4] T 2000 4],

#3 REALNGEBRESA

Table 3 Pronouns Categories, Description and Distribution

Pronoun Description Distribution
i First person singular 0.049
A First person plural 0.113
s Second person singular 0.091
A Second person plural 0.003
fiby Third person masculine singular 0. 107
Al Third person masculine plural 0.162
Tl Third person feminine singular 0.037
RN Third person feminine plural 0. 006
= Third person inanimate singular 0.404
B Third person inanimate plural 0.026

1.2.2 BARIrE

5%, I berkely parser T H X4 73 4 3d) bR 1
U 18R] T A R B A 4 R ORI TR # 4 b AR X
ANTRIEMR b A3 BRI IS R %4 T B Penn2Malt
PV A B AL A A X R A B T ) Y 3 ik
TR AR ST BRI AR AR B R A Al BB 2 A
ASSERE_EHEAT Y.

FIFH B2 2% 20 B3k v i o R A 780 g At 3 2%
Ao KA = v 8 ) AT SR T A ] R AR S
PRAR ) B ARG B 2. FRIE I XS % T
SCHRC2 0 7 i O 70 3Rl B AR T — Stk il
BT 3t 5 2.

FATHE S HT A I o 8w B TR 2
FeR . w B TSR] ) B R FE 1) w FEARAEA P )
9Ky L

1) Ja) ik FRAE

VA RRAE R 8 DA TRI AR B (1) — BLRg 2 1 X432 45
SR T

O w A G +h AL,

@ w fERE + R By T .

Q w 1 h Z (8] 8] B ) 1A A 4L

@ w Flh R,

© w Fl h Z 18] (8] B bR 555 1A 5L

2) St HFAE

ARENHE B 75 A LB (parse tree) 1 348 1
BT I b R L T2 R 5 e 2 fA) Y AR A ROk
FORM R AL I 1 TR e w 2R,

h E“:‘“il\gﬁ ”.
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| | —t— T : 1
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DT NN I\{P DEG NN
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— — —
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I I |
W OKE T
Fig. 1 Example of a parse tree.

& 1

@ 1) w B w {17 F AR T 2 51 15K A A AT
RUHEAR AR IR R KRR O, B w 2R T
w T Z ARG S 7 a3k A FE AR 1 28 0 A O
(R3] B AR (b 5 208 S 3 AN TR R R o AR
TN ETEK L FRATTH A S FRos. B 1Tl UAE LA
CIAEDF w 7)) B8 AT 5o B BJZ R 1P
TR BT LAAE 3K A ) ol S YRR AE O B AR P
PP_VP_IP.

@ i) w F| h B R AR IZ AR R XA RRAE
JEB%#: P_PP_NP_NP_NN.

@ i h B A B A BE SCFE BT L
# NN_NP_NP_PP VP IP NP NT.

3) B LGS MR

T 5 R AR 32 R R A A Y — S S5 R
JSE IR e (TR

@ i) w AR 1A TP 5 S5 14
-7 A5

@ ) w R 1A ERECEIEIE R TP Y
JSAER 1 A AL

Q w A S o 1 5 TR R w A A [A]

@ w AT LT A BRI A w A R
[ TP A2 45 .

4) HrIR AR

I WS A I X TR 2 A e Ly EATTTE
WAF AL TP R T IR AR 1 A Blaa) , W R A gl i) R
TAS VP R 1 A9 80 8 43X A 3h e 22 Jif 1R
AIREAFTEE A g 4.

@O ) w A EW R w £, B w & 14 VP
WA 1 AT AL

GRS EN

5) 44 W& A5 D RRAE

3 Ao LS B AR e L ) v R R 43 4w 1) AR i)
AR XA T B L AN X R — A A E T,
KETILHERREA G LTI 1 A, i
A BB XA RS G AE A i B T B LA AT
BUT 3R BE 1 ANERAE R 0 ZAC 1) 28 51 00 17 HUA).

@ M) 3w HiE A T A m AR,

@ 8] w FI 1 AR il ERR] w FiT L F] w BR
B i i AR 3K AR N O 3R 3 10 R iR 2k
Sy A

FATHe ) bl e P AR R IR ok fE R
— 2 I A S B G 1 B AR 1Y 4 B A3 |
1.3 ERFEAERER

Ze AT 5 AT A 02 K A B — B Bk &2 s 1 &
AR 18 28 ) e S 2 %o o b S B HL AR Ay, AR
T PR B R 0 R = AR TR BT DL FRATT A 4 T 4R AR
TH A 18 A DG AR, o 24T AR 18] 1) S 17 18] (4 W 1L 43D
)78 i T A
1.3.1 ¥

AT L — B BERR A1 2 000 A8 et i) Al L
FH OntoNotes 4. 0 bR {3 16 X85 S0 78 i i 2 AR 14)
KHWEPR . ARIERLTE T s

F* Bk 12 (COREF ID="%1")3 % (/COREF).

W B WZ<(COREF ID=%“1") % ¥
(/COREF).

TEXANEF b, B o« J2 E—r BebriEih %
AR 26 B R 48 )5 38 J8 Bl XML #% X ) CCOREF
ID=) /R AR g 5, 3 B9 “ B 7 8t mT LAY gk
ST A BRGNS F X 2 000 A iE AR I 4
PEAT AR - SR 5 A A T Ak BT R — > B B A
(7] o oK A ) Ak TR A AR OB Ak Ry AR A AR
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1.3.2 Hikxmik

FRATTHE S L 1 22 AR TR 00 R0 X i b S 3 )z
PR 3 Y T A 4% T — — 4 R X A 28
FRBEI 1 AN EAE A TR X, A i 44 R A &
R 22 AR TR 2 5. e X L R RE SR FHAIL S 2 0 1) e R0
IR SHe K 43 25 7% 5 Ak 2L TGS 4 Sk T LAY LS RE
TR 2 28, PEEUAY RRAE Q0 3% 4 BT R 6 T 4 4 i X
(ij)sj FRNTETHE AR B9 L 0 7R B 4 fi L 1)

Table 4 Feature Vector
4 BERER

Feature Description

ij Combine word 7 and j.
j_num Whether j is singular or plural.
j_sex Whether j is male, female or other.

i_j_sentence_distance Number of sentences between word i and j.
i_position Word i’s position in sentence.
j_position Word j’s position in sentence.

i_father Word i’s father node in a parser tree.

j_father Word j’s father node in a parser tree.

Combine word i’s head word and word j's

head word.

ij_head_word

Sk e AT LUK S 1 B Boik &2 i 2 A 26
TR S I EAAR B 73 3 9K AT IR 5 A 2R ) 07 95 3
2 B B 45 R AT AL

2 XBWHERRSH

2.1 EMAZE

K AE A SR TE T AL AT U A 3 AT 4
B s XoF A U S B 4% SR AT PR A, BDERG SR (P L A [nl
HRROM FAHE) ENS AHHEAXMT

_ ARIE A IR H (2)
KA N E BB
R — AEIEHKEH (3)
FT A E Bl R H
_2XPXR
U e v

2.2 ERAXNGEERRSN
75 Z2 AR 1) 28 Sl Wk 52 % A b FRATT R R T Sk
[1-2 0 Sy B dfle o A b i (9 Bl A5 3 e 5 s 19

45

Table 5 Recovery Results of Zero Pronoun Categories Recovery

x5 ERELNREER

Approach P R F
Ref [1] 0. 300 0.183 0.227
Ref [2] 0.186 0.114 0.141

Ours 0. 348 0.230 0.276

M5 AXER A SCT7 R T Y. AR S
TrE LA T - 1 A F000 2 A0 28 50 9 o A 25
B TR SRR R X {5 SRR RE S X T A
BUREIVE T s 2) 5800 R T /80 1 v BE 6 L 42 X 4 g
AR AT 1IN A9 15 R B4 A R X — 2
fiE. FAT & B AE AR T B s T A 16 00 B Bl I Y
FARTR AR T A (9 4 - bt B BT DU BT XA
—RAFAE L B REAE HE B 23 & A% 0 4 Mo T & X Y
oy R AR SO Ik B MEAT — 5 1Y $2 T {HR
FRATIA A N6 5 X e FATREAT 12087, 3% 3 on T
TETEARL R 10 A48 s 2 50 Y 73 A3 1 D0 AN MER L 18
TR A AR R 3 A S B ) A R O — o
(4026 Y48 s 2000 S T A — S 2 531 4] 4 = f
17 AR/ B EE . 2 — 28 FATT SR A ) ) AR
A28 IR SEAE T GET SR 6 BT, i R A5 R 1Y)
WL S B AR LT3 3 % A T 2 531 1) 2 A ) ) 4k 52 5%
SR AE TR B BR A K
Table 6 Recovery Results of Different Zero Pronoun Categories

£6 FAXINBRANKEER

Pronoun P R F
ki3 0. 009 0.002 0. 003
e} 0.176 0.036 0. 060
7S 0. 267 0.028 0. 050
A 0. 000 0. 000 0. 000
il 1. 000 0.003 0.006
Al 0. 164 0.018 0.033
1 0. 007 0.001 0.002
Al 0. 000 0. 000 0. 000
v 0.362 0.542 0. 434
EAl 0.016 0.021 0.018

FATREAS [ 26 50 Z AL R &2 0 F {8 A H AR 1
BRI RVE T Pearson AT, 45 R B, H
AR B T 0.8, 3 18 B — 3% A 11 9 19 1E AH OGP,
PRI T B 1 AN B B A 5 B A
10 28 T K O S8R AN G- Y B T A
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2.3 ERAEREBRERRESNT
AR FATTE WO T SCHR L9 Sy B v L 7 b 1 19 4L
W EARRIANER 7 BTN B4

Table 7 Results of Zero Anaphora Resolution

x7 ERHEHBER

SAER FAE. JATTA LU 2, X T R 2 200, 6
R B I O A R A — 2 9 B T, BT LA
R A 1R 14 5125 0% 2 I AR 2 AR 0 A o B
PR AR R X DR 0 ) A A A2 R A AT 4R T
Table 9 Results of Different Zero Pronoun Categories

x99 BETFRAELINNER

Approach P R F
Ref [9] 0.482 0.710 0.574 Pronouns F-old F-new
Ours 0. 548 0. 881 0.676 & 0.003 0.003
Al 0. 060 0. 096
T T AT A SO R T ARG R A " o oo o110
B3 A7 W] AR T A SO B e T R T il o oo 000
- ) 1 LR DA R AR R " o 006 o067
T g 3 1 3 R O 4 R T DR A X i o oss o131
S {35 S0 A 5004 T 0 6 AT — 2 0 B T L A W " 002 o 030
SCOT VR X1 3 B4R B T — B AE R R wil oo o0
CHVHE 265 50 35 26 3 3 26 3 7% g AR - - o 61
DX 43 A B AR 350 T B 6 30 1 45 7% 21 i ) ors 0 032

TR B 52
2.4 BRAEERMSERRSN
FeATHH B A BB 5 2 A RS . 0 B i 45
RPEATEHOE AT R ANR 8 BT R iR
Table 8 Results of Joint Model
x8 HAEHRIER

Approach P R F

Zero Pronoun Recovery 0. 348 0.230 0.276
Zero Pronoun Recovery+Joint Model 0.421  0.349 0. 382
Resolution 0.548 0.881 0.676

Resolution+ Joint Model 0.565 0.900 0. 681

M 8 13BN LLN 4518 S 53 #r -

D BeABRL Y 7 vk Re 0% 1B 35 B T A 280
PRI ROR. N 2.2 5 pr i » AR 1) 28 B 5 38R AN
D) i R B HE AR . AR L TR T 5 — A5
35 %k T B0 A ZE AR TR S IR A2 L B By — 1)
HJE BAEAEF RG] F=0.8. it il LLE H .
Xof AR ] 1 LA A 1) I A5 AN A s e T R AR ] 2
SRS AR . il R G A AL 0 5 v 5 i 25 IR
S A AR TR R — A B B i i E =R ok
2 TE 76 S0 By B B AR 1) 28 0k A2 Y A R TR U
AE S Sk A 1 X 3 7] BE A7 AR 0 AR 2R 0] SR T
AR 26 il 5 5 R

29 S FH R A B R AT S AS R ) Z AR 10 28 51 1
WAL ZE R FAERXT LG Forh Frold 2 AN ff T3¢ 45 85
BB 45 5 F AH . F-new J2& fiff F I & 85 8 J5 A4 Pk

2) BRAG B TT 1 00 1 AT i i RCR A —
P& Th. 3R R A A (8 P BB A B O ik Tl e A A
AR 2 T R S 1 ek e s AR OR] 28 0 0K A2 ) 4
SRAE I X 15 A0 e B2 2 48 T 4 . 7R ) Ik 5 A
BEAT PR AT A 9 2 AR b FRATTR A T3 2 AR A9 25
R 7 A5 BRI ZR Ik 5 B8 1L 19 2 S0 (E L 6 1E 50 9
fifp M 3R e Ak DR I B 608 7 3 T i LA I A
HAF IR
2.5 BUEMBRELERRSN

B AR 2K AN AR 8 A A 2 980 2
AR AT BB IR A A AR A SR 10 P,
Hh L B I 5 T 9 R A A TR AR B AN S LR
PR REAT X I3 s G0 — U A X 73 2 5] 1 % A
PRO. SR 5 145 347 18 A48 8 5 WP $h AT J7 36 2 48 A
PR A A2, ELAE Y AT 4 IR A2 10 2 AR

Tablel0 Results of Ellipsis Recovering
R0 AMERELER

Approach P R F
Single-Category 0.091 0.121 0.104
Pipeline Method 0.191 0.138 0. 160

Joint Model Method 0.209 0.176 0.191

M 10 AT RLAR 2 LA T 4518 - D U0 F AR 1y B
PRI A e B 2R R 2 AR A 2R 0
FURE M e 5 A0 i 1Y i B2 PR 48 S L 95 AT
fifp B RCR B T DRI DX 5 2 AR ] 9 LA 531 fE 68 %)
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B WK AT I B AR R P AR B R L 2) IR 2
AT L PEATIS B T8 1R B A S A ik
R REAG . H F A A 0. 160 1 24 3% 718 FHBE & 4
TR, A B P REAT T 2 w80 32 DR O A 4 s B A
IR A A RE S DR IR Y A R A B i
fife  XTRTIG 2 8B4 B &5 R B 4 E 9 /E . Bt e
Uk o (5 B A 455 2 J5 BE A5 6k 20 45350 0 () B 1% R AL,
T 4 s B AR ) 3 SR TR e A B S I 25 50 L (B S
BERL 44 WE WK 2 3R 50 I AR T oAt R 4.

3 HEXIE

5T WK B I 9% 32 AT AR R ) Pk &2 R
FAR TR AR A AR IR 28 K & R A iR A P
Gy B R B R RO BE 05 R K b e 44 B K 2
R RGO TERE s T AR T8 A0 2 1 AR IR A
WK, TR R A A B SO BB A Ok i 4
PRI 2 B L AR 5
3.1 EREEFKE

P B ) — SRR G b R FHAILES 24 20 I 7 i . fE
SO B F AT SE IR E LS E AT E &4k 15
TR SCERCL R T 1 R S S5 R Y ok
U 2 AR 3 28 S e T 25 5K R R B AL A B
AL BIE R G REAS B T HE Tt SR 2 e 9%
rh T LA T — S 0 B SRR AE L Al AT S A
DL R AR FERE SR S5 DA TP R L T — SE AR AR, GX 2
R AE 7R T 2 AR 1) 2 1) b RO AR THBA . SOk 4R
T T Ry 2 AR S8 K SR A AT AR 45 ) R 7
B B R RE I 2 SRR D ) B A R R
FIRREE o LA 52 1) 1] 10 2 15 1 04 e B 42 . A I 5
AV 0 2o A b, I AORE B AN R AT B T CECT CR A
B B NEC” (Jo4 B An 2 gAY T g 1 1~
JA AR PUN A T R A IR (R,
XA 7 e X ) - S5 A8 AF R R TR A 2 26
SIFRZE AR IR AR SCERCI0 4 T 1 Ay
R ZARTA B &2 7 i B RlA T i T R
AR AT B T 1 Rl A S AR IR 28 ) R
7 G A5 1 5K o6 R AR 28 5 B B (S B S
Ty ) v B A A 7 s b SRR Y g A5 O KT
O E TR
3.2 FERAERKER

B B A6 R SCHE R G A e ARSI 1
TAEIAZ L DR SR vh SCAS B 14 52 4% 1 R R
RRIGIN T AT 55 09 ME B2 L R AR A W 25 i i o
B FEAX TR 4 AR il 2 48 7E 48 W 4R AR TR Y )

P Hh it R AR B O K AR TS B ARSE AT IR Y
iR B e A R AT B D AT

TE i 2 B AR A — Be ik ] A o rp SO 48 AT ik 19
J7 AR R R T T AL B T vk SCRRETT R 1 A
R L BRAE FF T AR T AU B9 75 vk R B o SCF
FRACTH A OO 52 . RS 17— RO RCR. SCHRL 12 42 1
FI ] Hobbs 532 il i A1) 5 20 M B 58 1 T % 46 AU
g B8 AR IR T B O OR. (EJE . Bl TR R
AR AN T 0 T R B 7 3 B B T S
e TARH R R T HLAR = > 1907 . SCRRL13 4
T L AP AILAR 22 2T 7 kL O FE T HILA S 2T B R S
T T TR0 7 e AT IR T — RSy
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