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Abstract

Aspect-based sentiment analysis (ABSA) extracts sentiments concerning a given aspect
in a sentence. Models perform less well in the ABSA task on free-text in health care and well-
being. Recent studies showed that higher performances are achievable by integrating syntactic
dependencies into representation learning. This research investigates the benefits of syntactic
relations on graph convolution (GCN) and relational graph attention (RGAT) networks for pa-
tient experience survey data collected from three hospitals. We compared our implementations
against state-of-the-art and classical models. In addition, we explore the transferability of the
method using cross-hospital analysis.
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7Q i?2 bT2+ibX 6Q  i?2 b2MiBK2Mi M HvbBb i bF- Bi Bb KQ 2 #2M:
i?72 Q'B;BM H 7Q KX h?2°27Q°2- bQK2 T 2T Q+2bbBM; bi2Th 2K BN\
g2 M K2/ i?2 /IBp2 :BM; bi2Th b MQ K HBx iBQM bi2ThX Pp2> HH- T
bi2TbX h?2 T 2T °Q+2bbBM; TBT2HBM2 Bb +QMbi' m+i2/ b 7mM+iB(
TTHB2b +QMb2+miBp2 bi2Tb- M/ QmiTmibi?2 T Q+2bb2/fMQ K HB:
T 2b2Mii?2 +QMb2+miBp2 bi2Tb M/ bQK2 2t KTH2b iQ +H "B7v i?2K
- RR R]- R3 M/ Rbi2TbX h?2b2 bi2Tbh "2 /Bb+ /2/7Q  i?2 b2MiBK2]

RX2KQpBM: bT +2b 7' QK i?2 #2;BMMBM; M/ i?2 2M/ Q7 b2Mi2M+
KX6BtBM: 2 Qb + mb2/ #v >hJG T "bhBM;

C ORk3yddc ORk3yddc
C AFpQM/ O3kReci )2 AMPROMAIBIi i2 bM2H / i

i XIMB7vBM; /Bz2 2MiivT2b Q7 TQbi QT?2b
9X 2KQPBM: M2rHBM2 +? ~ +i2 b BM i?2 i2ti
8X 2TH +BM; | _GbrBi? F2vrQ /b b (m H)

eX 2KQpBM; >hJG@HBF2i ;b7 QK i?2 i2ti

dX? M;BM; TQbbB#H2 bB;MbfrQ /b mbBM; "2;2t

CYn) THmMmbKBMmb
CW T2 +2Mi

3XLtT M/BM; i?2 +QMi> +iBQMb

C KoM :2K KBDM ;2K F
CXQ06M ;Q2)2 TBI2RM ;Q2/2 TH2F

NXtT M/BM; i?2 ## 2pB iBQMb

C.2iBD/ QT )2 PEIBD/ QT /2 QT2 iB2 F K2°
C MpiXMB2ip MiQ2T bbBM;

RYXTHBiiBM: bH b?2b iQ iQF2MBx2 i?2 i2ti H i2° +Q "2+iHv
RRX2KQpPBM: MmMK#2 b 7°QK i?22 i2ti
RKXQMp2 iBM: 2KQDBb BMiQ i2ti



ChQTTBP hQTTB2 ,i?mK#bnmT,
C 2bT2+) "2bT2+i ,bKBHBM;n7 +2nrBi?nbmM;H bb2b,

RjX 2KQpBM; TmM+im iBQMb

ROXQF2MBxX iBQM mbBM; MHiF HB# v

R8XT2HH +?2+FBM; mbBM; >mMbT2HH HB# v

Re®2KK iBx iBQM mbBM; MHiF HB# v

RABBHiI2 ' BM; iQF2Mb #v H2M;i? Uq2 F2Ti i?2 iQF2Mb rBi? i H2 bi it

AM Q /2 iQ T'2b2'p2 +QMbBbi2M+v rBi? iQF2MBx iBQM BM i?2 b
i?72 TQbi"QT?22 bivH2b Ubi2T jV- 2tT M/2/ i?2 +QMi  +iBQMb BM i?.
r?Bi2bT +2 #27Q°2 M/ 7i2 i?2 bH b?2b Ubi2T RyV BM i?2 i2tiX 6Q°
(2 +°2 i2/ /QK BM@bT2+B}+ /B+iBQM M @TBM @B TBR B2 H b i 2
7i2° Re bi2Tbh-r2 2QH/iQF2Mb Q7 iH2 biirQ +? > +i2°bX h?2}M H H
iQ +2 i2 T ' Q+2bb2/fMQ K HBx2/ p2 ' bBQM Q7 i?2 BMTmi b2Mi2M+2 X

q2 M22/2//2T2M/2M+Vv i 22 2T 2b2Mi iBQMb 7Q i?2 TT ' Q +22b, _
JQ/2H U _: hV M/ : T? *QMPQHmMIBQM H L2irQ F U:*LVX g2 mb2/i?
TBT2HBM2 7°QK i?2 bi Mx HB# v b bm#b2[m2Mi T Q+2bbX h?Bb -
F2MBx iBQM-TQbi ;:BM;- H2KK iBx iBQM- M/ /2T2M/2M+v T "bBM;
i?2 IMBp2' b H.2T2M/2M+B2b 8p2 bBQM kV bi m+im 2X

R2iiTh,ffrrr XMHIFXQ ;f TBfMHIFXIiQF2MBx2X?iKH

K21iTh,ffrrrXMHIFXQ ;fnKQ/MH2bfMHiFfbi2KfrQ ' /M2iX?iKH

12iiTh,ffMHXrBFBT2/B XQ ;frBFBfGBDbinp Mn 7FQ iBM;2MnBMn?2inL2/2 H M/

92iiTb,ffp2 " TH2;BM;@p2 ' xQ ;BM;XMHf 7TFQ iBM;2M@xQ ;b2+iQ f

8h?2 /2i BH2/ 2tTH M iBQM Q7 i?2 IMBp2'b H .2T2M/2M+v diiTb+im 2 + M #2
MMBp2' b H/I2T2M/2M+B2bXQ ;



*2 Ti2' 9
J2i?Q/b

AM i?Bb +?2 Ti2 -r2 BMi'Q/m+2 i?2 K2i?Q/b mb29XRTB-MBMR “2Db?2
i72 BMimBiBQM #2?BM/ i?2 bT2+ib- 2tTHQ  iBQM i?°Qm;? iQTB+ K
b2H2+i2/ bT2+BXKa2B2ABIQMI?22 mMiQK iB+ MMQi iBQM T Q+2bb pB +
T 2/B+iBQMBXERDHEBHNED i?2 TT Q +?22b mb2/ BM i?2 b2MiBK2Mi M

9XR bT2+i MMQi iBQM

9XRXR AMIimBiBQM 7Q° bT2+i MMQi iBQM

h?2 MQ K HBx2/ /i b2i 2 b T'BK 'BHWR?Qib ii2t2b/B I6iB B#12iBQM C
#BMM2/ rQ / +QmMibX AM Q /2" iQ B/2MiB7v i?2 bT2+ib BM i?2 MQ
iQ TTHV iQTB+ KQ/2HBM: M/ 2ti° +ii?2 ;"QmT Q7 rQ /b 7Q" i?2 iQ
Qp2'H TTBM: iQTB+b-i?2 +QHH2+iBQM Q7 rQ /b 70Q 2 +? iQTB+ rQn
“2bTQMb2b rBi? BMi2M/2/ bT2+ibX G i2  i?2 MMQi iBQM rQmH/ #:
bTQMb2bX

9XRXk aT2+Bl+ S'2T ' Q+2bbBM; UJ Mm HHv "2KQpBM:;
"2bTQMb2bV

"27Q°2 TTHVBM: hQTB+ JQ/2HBM:- r2 HQQF2/ i i?2 KQbi 7 2[m
MM/2 bi M/ r? iiQ 2tT2+i 7" QK iMBXJIRBOOIO N #RRD?2 iQT@RY + QKK 2
7Q° M2; iBp2 M/ TQbBiBp2 +QHMKMbX "v HQQFBM; i i?2 KQbi 7°
"2 HBx2/i?2°2 "2 K Mv K2 MBM:H2bb +QKK2Mib BM i2 Kb Q7 b2Mil
rb 2H iBp2Hv H2bb MQBbv i? Mi?2 M2; iBp2 QM2X g2 +°2 i2/ HBb
rQ /b BM H2M:i? 7Q 2 +? +QHMKMX g2 K Mm HHv "2 / M/ B/2MiB}2/
BM i?Qb2 HBbibX 6Q 2t KTH2-i?22 KQbi 7 2[m2Mi 2t KTH2b 7Q  i?2 |
r2°2 (MB2ib- :22M QTK2 FBM:2M- HH2b :BM: :Q2/- xQm ?22i MB2i r:
*QKK2Mib HBF2 i?2b2 2t KTH2b "2 +QMbB/2 2/ K2 MBM:;H2bb 7Q" i?
i?72 +QKK2Mib mT iQ 8 rQ /b-r2 7QmM/ iQi H Q7 R833 mMB[m2 +Q
"2KQp2/ ekk8 +QKK2Mib 7 QK i?2/ i X 7i2 i? i-r2 TIX@®eI iQTB+ K
T 2b2Mib i?2 iQT@RY +QKK2Mib mT iQ jrQ /b BM H2M:i? 7i2° "2KQp
K2 MBM:H2bb +QKK2MibX h?2b2 KQbi 7 2[m2Mi +QKK2Mib ;Bp2 M E
b?QmH/ #2X AM Q /2 iQ K tBKBxXx2i?2 #2M2}i Q7 iQTB+ KQ/2HBM ;- r2
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bi2Th M/ MQ 'K HBx2/i?2/ i iQBibbBKTH2bi 7Q KX 6QHHQIrBM; i?2
2tTH BM2/ Bjor2+iB'@M#H2 iQ Q#i BM KQ 2 2tT 2bbBp2rQ /7 2[m2M

9XRXj) hQTB+ KQ/2HBM; A/2MiB7vBM; i?2 bT2+ib

7i2° +H2 MBM; i?2 +QKK2Mib-r2 TTHB2/irQ i2+?MB[m2b, LQM@
iBOM ULKBVM/ G i2Mi .B B+?H2i HIE)X+ QB M UTGMB[(2b r2°2 72 7Q"
QM bK HHTQ iBOQMQ7i?2/ i b2i M/i?2r?QH2/ i b2iXh?2bK HH T
MQBbv +QKT "2/iQ i?2r?QH2/ i b2i br2 K Mm HHv +H2 M mT +QKt#
i"B2/irQ BKTH2K2Mi iBQMb, bi M/ "/ G. KW TQHK HWBEK T +F ;2
h?2G. J HH2Ii BKTH2K2Mi iBQM +?B2p2/ #2ii2  +Q?2 2M+2b+Q 2
b KQ 2 /BbiBMOKBBEBMbZ i2bi?2rQ /+HQm/b7Q i?2 M2; iBp2 M/
Q7i?2bK HH TQ iBQBWK+ HM LM/ B2 i #H2b M/ ;> T?b 2: /BM;iQTB+
VbBbX q2 2tT2+i2/iQ mb2 iQTB+rQ /b iQ /2}M2i?2 bT2+ibX h?2M- r.
+QKKQM rQ /b 7Q 2 +? bT2+i bb22/biQb2H2+i +QKK2MibiQ #2 M
>Qr2p2°- 2ti° +iBM; bT2+ib mbBM; iQTB+ KQ/2HBM: /B/ MQi T Q/m+
Qp2 H TTBM: iQTB+bX h?2 KQbi +QKKQM rQ /b r2°2 "2T2 i2/ QM Km
Bir b ?2HT7mH iQ mM/2 bi M/ r? i bT2+ib b?QmH/ #2X q2 +?2Qb2 i?
i72 KQbi 7°2[m2MirQ /bi? i BM/B+ i2 /Bz2 2Mi iQTB+b M/ +QK#BMB
T'BQ /i 2tTHQ  iBQMX
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6B:m 2 §YK,*HQm/b Q7 L2; iBp2 M/ SQbBiBp2 *QHmKMb

U+H2 MBM;V b M2; iBp2 bT2+ibc o B2ZM/2HBDF?2B/ UFBM/M2bbV.
aM2H?2B/ UbT22/V-wQ ; U+ "2V- M/ S2 ' bQM22H Ubi zV b TQbBIiBr

9XRX9 6BHi2 BM: . i rBi? E2vrQ'/b J FBM: bT2+i MM
iBQMb

g2 BKiQ+ 2i2 M MMQi i2/ /i b2i7Q bT2+i 2ti° +iBQM r?BH2
H2M;i? M/ b2MiBK2MiH #2H bi iBbiB+bi?2b K2 bi?22MiB 2/ i b2i)
iQ/2b+ B#2 2 +? bT2+iX q2i?2M +°2 i2/ + M/B/ i2 TQQH #v +QHH?2
i?72b2rQ /b mbBM; "2;mH " 2tT 2bbBQM T ii2 " MbX 6 QK i?Bb TQQH- 1
QM2 b2Mi2M+2 iQ #2 MMQIi i2/- F22TBM; i?2rQ /H2M;i? M/ H #2H /
reQH2 /i b2iX3KRMBXK?Qr i?72 bi BM;b mb2/iQ ;2M2" i2 + M/B/ 12 T

g2 MiBHBx2/ i?2 MMQ@iNBQM iQQHX M/G2M/BtRKM i?2 ;mB/2HBM2b
7TQHHQr2/ r?BH2 MMQi iBM; bT2+ibX IMBBHZRBMIIM2 LBITI2Qib+r? D7 §
+QKTQb2/ Q7 p 'vVBM; MmMK#2 Q7 rQ /bX aQK2iBK2bi?2 bT2+ib BN
MT iQerQ /bX 6Q BMbi M+2-BM i?2 "2bTQMb2 6> /iQ #2 T 2b2Mi |
HQM; iBK2 7Q bm ;2 v-6r2 MMQi i2/6? /iQr Bi HQM; iBK2d b Qn
AM Q /2 iQ bBKTHB7v i?2 MMQi iBQM T Q+2bb-r2 bbmK2/i? i 2 -
QM2 bT2+i¥XBR2BLb i?72 /Bbi B#miBQM Q7 i?2 K Mm HH¥XMMQi i2/
T '2b2Mib i?2 /Bbi B#miBQM Q7 bT2+ib Qp2 TQbBiBp2 M/ M2; iBp2

SQbBiBW2 iBphQi H

h BM |9R9 | 98y 3e9
o HB/ iBRYM RRk kRe
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hQi H e9N |dyk Rj8R
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U V2; iBp2 bT2+ib U#30bBiBp2 bT2+ib

6B:m 2 B B#miBQM Q7 bT2+ib BMJ Mm HHv MMQi i2/ . i

9Xk L K2/ 1MiBiv 2+Q:MBiBQM 6Q" 1ti® +iBN
T2+ib

9XkXR *'2 iBM; . i b2i 7Q L K2/ 1MiBiv _2+Q;MBiBQM

g2 K Mm HHv MMQi i2/ QMHv bK HH TQ iBQM Q7 i?2 /i b2iX h"
i?72 MMQi iBQM-r2i> BM2/ M K2/ 2MiBiv '2+Q;MBiBQM UL1_V KQ.
iQ MiQK iB+ HHv 2ti° +i HH bT2+ib BBOKIi272 H 22 12/b2iX b2i BM
*QLGG@k§VyjQ@ K iX h?2 MMQi iBQM “2bmHib Q7 /Q++ MQ Bb HBbi ¢
2M/NBM/2t- bT2+inM K2V- XXX)X h?2 bT2+i BM/2t2b 272 iQ i?2 +
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i2°22 +QHMKMb b 2tTH BM2/ BM i?2 ~ BX H2 }fA 2HVBN22HB ¥M2HBM 2 b i Qo
SPai; M/"AP@ MMQi i2/L1_i:Xh?2v "2 Db2T " i2/rBi? bT +2- M
HBM2 #2ir22M 2 +? b2Mi2M+2X h?Bb T Q+2bbr b "2T2 i2/ 7Q 2 +?

9XkXk h> BMBM; L K2/ 1MiBiv _2+Q:MBiBQM JQ/2Hb
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6H B + 2 i2b b2[m2M+2i ;;2 " KQ/2H7Q i?2L1_ i bFXa2[m2M+2
M2K#2//BM; H v2 -irQ /' QTQmiH v2'bUrQ /n/"QTQmi M/ HQ+F2/r
T QD2+iBQM H v2 U2K#2//IBM;kMMV- "B/B ' 2+iBQM H GahJ- M/ H
iBQM H_ M/QK6B2H/bU* 6VXaBM+2* 6Bbmb2/BMi?Bb/QrMbi 2
HQbb Bb MQi bmBi #H2X h?2 b2[m2M+2 i ;;2°  mb2b oBi2 "' #BGQbb 7C
i?72bmK Q7 i?2 M2; iBp2 HQ;@HBF2HB?QQ/b Q7 HH i ; b2[m2M+2Db |
Q7 i?22i'm2 i ; b2[m2M+2 + HHX/h@2 2M;IQHI bFQ'Q  i?2 T® +iBiBQM
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+?2 M;2i?2 2K#2//BM; H v2  mbBM; i?2 mMB}2/ BMi2 7 +2 Q7 i?2 6H |
2 2tT2 BK2Mi2/ rBi? irQ KQ/2HbX AM i?2 } bi KQ/2H- r2 bi +F2/ ¢
RB-7Q°r / M/ # +Fr "/ 6H BK2K&H/BBNJO#Q//BM:b "2 2M+Q/2 f/2+Q
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Imi+?@+ BY/BMiQ 6H B> TBT2HBM2 b M 2K#2//BM; H v2 X
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g2 miQK iB+ HHv MMQi i2/i?2 r?QH2 /i b2i mbBM: Qm" +mbiQK
L1 KQ/2H /Q2b MQi /2T2M/ QM i?2 H #2H Q7 i?2 +QHMKM UTQbBIiBp
bT2+ib Q7 #Qi? M2; iBp2 M/ TQbBiBp2 2bTQMb2bX aQ-i?2 T 2pBQt
MQiM2+2bb "BHvV b22M QMHV BM M2: iBp2 "2bTQMb2bX q2 b2H2+i2/
BM M2: iBp2 M/ TQbBiBp292BVOMEI2KQBBimi2kh?2 bT2+i /Bbi B#m
T2 +2Mi ;2b Q7 i?2>R k/ i b2i M/ >j/ i b2i- 2bT2+iBp2HvX

h?2 MMQi iBQM Q7 i?2 r?2QH2 /i b2i "2~2+ib i?2 b K2 #B b b i?:
/ i X *QMbBbi2M+v b?Qrb i? i i?2 bT2+ib r2 b2H2+i 2 2T 2b2Mi il
h?2 bT2+ibb2H2+i2/7Q M2: iBp2 "2bTQMb2b "2 HbQ KQ 2 +QKKQ|
i72 2MiB 2/ i b2iX SQbBiBp2 bT2+ib "2 HbQ b22M KQ 2 7 2[m2Mit

g2 HbQ MMQi i2/i?2 >j/ i b2i 7Q° + Qbb@?QbTBi H M HvbBb T
+ M HbQ #2 b22M BM i?Bb/ i b2iX h?2 QMHV /Bz2 2M+2r b BM i?2 +Q
jb22Kb #2ii2° BM +QKKmMB+ iBQM bT2+ib b QTTQb2/iQ >QbTBi H

OXj " b2HBM2b 7Q a2MiBK2Mi M HvbBbD

9XjXR 6 2[m2M+v " b2/ TT Q +7?

g2 7TQHHQr2/ 7°2[m2M+v@# b2/ TT Q +?2iQ + 2 i2 bBKTH2 # b2
+°2 i2 r2B:?i p2MilQ2 }ii?Bb r2B;?i p2+iQ iQi?2i° BMBM; b2i 7Q"
Q7 Bi2  iBQMbX h?2 mT/ i2/ r2B:?i p2+iQ  Bb mb2/iQ T 2/B+ii?2 b:
h?2 #2HQr 2[m iBQM b?Qrb i?2 /2+BbBQM 7mM+iBQM 7Q  i?Bb TT'C

§= x )

6B bi-r2 TTHB2/ bBKTH2 T 2T Q+2bbBM: bi2Ti? i BM+Hm/2b 2
rQ /b- i?2M i FBM; i?2 bi2K Q7 i?2 rQ /b mbBM; SQ'i2 ai2KK2 7 QK
T 2T Q+2bbBM:-r2 +°2 i2/ /B+iBQM vi? iK TbUrQ /- b2MiBK2Mi\
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6 2[M2M+Vv)X 62 im 2 p2+iQ  ? b UK-jV /BK2MbBQM b¥ TRIR q2 /2}M:

Uj- RV b? T2X h?2M r2 TTHB2/:; /B2M{22BFRBRIRBYY B22  iBQMb
2 +?2 Bi2' iBQM- rX i A2HOHTI2ZI/m+i Q7 BMTmi M/ r2B:?i-i?2M 72/ bB:
h: (3X BbmT/ i2/ rBi? 7QHHQrBM: Z72 Wni@ H22MBM; * i2- K BM/B+ |
MmK#2 Q7 i° BMBMy b2 KT H2iQ MY;2i p2+iQ ¢
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6B:m 2 OXNP+i .Bbi'B#miBQM +'Qbb . i b2ib

O9Xj Xk *QMp2MiBQM H J2i?Q/b
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T K2i2 iQ#H M+2/- M/ 7Q  HQ:;BbiB+ "2:"2bbBQM-r2 BM+ 2 b2/
Ryyy 7Q  i?2 miQK iB+ HHv MMQi i2// i b2iX
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C"1 hD2, . mi+? "1 _hRYI/2H (
CK"1_h, JmHIBHBM;m H"1_h@mMM+ b2/ JQ/2H (
C _Q#"1 _hnpk, .mi+? Q"1 _h @# b2/ &M:;m ;2 JQ/2H (
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AM Q' /2 iQ b22 ?Qr +QMbBbiI2Mi i?2 "2bmHib "2 + Qbb /Bz2 2M
_ M/QK 6Q 2bi- / "QQbi- M/ .2+BbBQM h 22 KQ/2Hb ? p2 MQi #22
2T 2b2Mi iBQMBOKMB/BXMBBAE H v i?72 T2 7Q K M+2b + Qbb 8@7QH/Db
H ;2 /i b2ib 2bT2+iBp2HVX AM i?2 bK HH/ i b2i-K"1_h M/ :" T?a
7Q K M+2b ? p2 rB/2 BMi2 p Hi? MQi?2 TT Q +?2bX AMi?2 H °;
"1 hD2 KQ/2Hr b MF2/ bi?2} bi# b2/ QM p2 ;2 ++m +v _: hKQ
KQ 2 +QMbBbi2Mi ++m  +vX

K]



U VHB/ iBQM aZ2i U#Mbi az2i

6B;m 2 88X m HHv MMQi i2/ .1 b2i S2°'7Q K M+2b

U VHB/ iBQM a2i U#Mbi az2i

6B;m 2 &XjQK iB+ HHv MMQi i2/ . i b2i S2°7Q K M+2b

8X9 h  BM #H2 S ° K2i2  *QKT 'BbQM

q?2M i?2 T2 7Q K M+2b "2 +QMbB/2°2/-r2 b22i? ii?2 :a@:*L KQ
+4+m> +vi? M Qi?2  M2m> H M2irQ F KQ/2HbX h?Bb + M #2 2tTH BM
[2Ti? Q71?2 KQ/BXBX2th 2MPb i° BM #H2 T ~ K2i2  +QmMib 7Q 2 +? M:
2KTHQV2/X :a@:*L KQ/2H Bb 3k3 iBK2b bK HH2 i? M"1_hD2- Rkdy iE
KQ/2HX aQ-i?2 T2 7Q°K M+2 : TBb M im  H#v@T Q/m+i Q7 i?Bb /

8X8 *"Qbb@>QbTBi H M HvbBb

h?2 KQ/2Hb “2i  BM2/ QM i?2 miQK iB+ HHv MMQi i2/H :2/ i b
kX g2 2p Hm i2/ i?2K QM i?2 miQK iB+ HHv MMQIi8i2B2@bTBi H j /
i?72 T2°7Q K M+2bX h?2 > MFBM; Q7 i?2 KQ/2Hb /B/ MQi +? M;2 KmH-
K"1L h KQ/2Hb :Qi TQQ 7R b+Q 2bX

8Xe 1 "'Q M HvbBb

AM i?Bb b2+iBQM- r2 miQK iB+ HHvV H #2H2/ i?2 H :2 /i b2i 7 ¢
/i b2i 7°QK >QbTBi Hj mbBM; i?2 "1 _hD2 KQ/2H i BM2/ QM i?2 H °
bi> i2bQK2 Q7 i?2i #H2b M/ }.:mQ@BRM 2TH2MIBt2 / #BHBiv Q7 i?Bb
h?2 KQ/2H T 2/B+ib # b2/ QM i?2 K tBKmK T Q# #BHBiv Q7 b2MiBK
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J2i?Q/ LmK#2° Q7 S ° K2i2 b

K"1 h Red-j8d-N89
_Q#"1 _hnpkRe-dej-e8y
: h RyN-ej3-ykk

"1 _hD2 RyN-Rj3-N9e
a@:*L RjR-ed8

h #H2 8X9BM #H2 S ~ K2i2  *QKT "BbQM

_ MFJ2i?Q/ ++X UWVMGR@b+Q 2

R  _:h 3dXj9 yX3dR9
k "1 hD2 3dXj9 yX93jk
] K"1 _h 3eX98 yX9djy
9 GQ;BbiB+ 2;3BKkBQMyX39y9
8 | aol 39Xk3 yX39yk
e L Bp2" v2b 3kXNR yX3keN
d _ M/QK 6Q 2b3kX9d yX3Kjj

3 a@:*L 3kXk3 yX3kRk
N .2+BbBQM h 2 XjN yXdeyR
Ry [ "QQbi d8Xe3 yXd9ods8

h #H2 8 M8QK iB+ HHv MMQi i2/ >QbTBi Hj . i b2i S2°'7Q K M-

i72 +QM}/2M+2 Q7 i?2 r'QM;7mHHvV T 2/B+i2/ "2bTQMDb2b-r2 "2+Q"/
H i2/i?2 #bQHMIi2 /Bz2 2M+2 #2ir22M T 3KRMBQMRD H2Mbde R ?22 i #
/Bbi"B#miBQM Q7 +QM}/2M82/PB HTH2bb iM2K;mh 2#Qt@THQIX AM #Qi?
i22 p2 ;2 +QM}/2M+2 Q7 r'QM:HvV T 2/B+i2/ "2bTQMb2b Bb HQr2" i?

U YobTBi HR k U#MObTBI H j

6B;m 2 830, B#miBQM Q7 T 2/B+iBQM +QM}/2M+2

q2 BMp2biB; i2/i?Bb7m i?2° M/ +?2+F2/i?2 i QT@RY@BBOH bbB}:
M/3X@BXFBeM TT2M2B2ZKTHB7v i?2 KBb+H bbB}+ iBQM + b2b 7Q" i?2
>QbTBi Hj/ i b2iX JBb+H bbB}2/+ b2b b?Qri? ii?2/ i b2ib 2 [mBi:
# b2/ QM i?2 +QHMKMbX h?2 “1_hD2 KQ/2H T 2/B+ib i?2 b2MiBK2M
K F2/ b 7 Hb2 T°2/B+iBQM /m2 iQ i?2 MQBb2 BM i?2 /i b2iX h?B
T2'7Q°K M+2b T 2b2Mi2/ 7Q  i?2 H ;2 M/ >j/ i b2ib "2 mM/2 2biBK
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b2MiBK2Mi M HvbBb Bb 2bb2MiB H 2p2M B7 i?2 [m2biBQMM B 2 [m?2
7Qi?2 T iB2Mib iQ }JHH BMX

g2 HQQF2/ ii?2 ii2MiBQM r2B;?ib 7Q  i?2 7 Hb2Hv T 2/B+i2/ bz
M HvbBbX 1p2M 7Q° ?mK M MMQi iQ -/2+B/BM; i?72 +QKK2Mibo6 T
6'QK i?2 i3%HRR FMQr i? i i?72 ;;QmM/ i mi? Q7 i?2 KBb+H bbB}2/ +Q
BM/B+ i2bi?2r"QM; b2MiBK2MiX q2 b2H2+i2/ 2t KTH2b 7°QK >QbTBi|
;QmM/ i mi? #mi "2 KBb+H bbB}2/ #vi?2 "1 _hD2 KQ/2H rBi? ?B;? +
T°Q+2bbr b HbQ +? HH2M;BM; #2+ mb2i?2;:"QmM/ i mi?br2°2 MQi
i?72 +QMi2ti Q7 i?2 [m2biBQMb, 6q? i r2Mi r2HH\6 M/ 6q? i +QmH/ #:
3XRd2b2Mib i?7Qb2 2t KTH2bX h?2 2t KTH2b /Q MQi BM/B+ i2 b2M
Mbr2  i?2 [m2biBQMb i? i BM+HmM/2 i?7Qb2 b2MiBK2MibX q?2M i?2 +
+QMi2ti Q7 i?2 [m2biBQMb- Bi Bb 2 bB2 iQ +H bbB7v i?2KX h?Bb H
b?2QmH/ #2 + "27mHHV /2bB;M2/iQ ;2i T QT2 Mbr2 bX

h?2 };mM828HHmMbi” i2bi?2iQF2Mb rBi?i?2?B;?2bi ii2MiBQM r2B;?
7Q  bQK2 2t KTH2bX h?2 KQ/2H ? b RR ii2MiBQM H v2'b M/ ?2 /bX
b?Qrb i?2 +H2 ~ /BbiBM+iBQM 7Q iQF2MbX ii2MiBQM };m 2 mb2b #
b?Qr TQbBiBp2 M/ M2; iBp2 ii2MiBQM r2B;?ib "2bT2+iBp2HvX h?2 |
p HmM2 BM +Q "2bTQM/BM; iQF2M r2B;?ibX 6B;m 2b BHHmbi> i2i?22 T
i?72 KQbiiQ i?2 +H bbB}+ iBQMX MQi?2X BHQi#PR2IQ B2 2B 8 M & Q7 i
"1 hKQ/2HX h?Bb HbQ KB;?i /p2 ' b2Hv z2+ii?2 T2 7Q K M+2X

g2 HbQ HQQF2/ i 72r KBb+H bbB}2/ 2t KTH2b rBi2XiR32 HQr2bi
b?Qrb i?2 b2H2+i2/ 2t KTHEXBBbWMH }imni22 iQF2Mb rBi? i?2 ?B;?2bi
p Hm2X AM HH i?2 2t KTH2b 2t+2Ti i?2 7Qm’ i?-i?2"1_hD2 KQ/2H ;
i?72 bT2+i b2[m2M+2 r?B+? +QMi BMb BKTQ'i Mi BM7Q K iBQM #Q|
rQ’ /b +QMi BMBKTQ i MiBM7Q K iBQM #Qmii?2b2MiBK2MiX h?2 K
M/ "2H i2/ rQ /b iQ BKT ' Qp2 +H bbB}+ iBQM T2 7Q K M+2X S QpB/|
b/2T2M/2M+v "2H iBQMb- bBMi?2 : h TT Q +?-2?2HTbi?2 KQ/2H
bT2+ib- ?22M+2 bbBbib b2MiBK2Mi +H bbB}+ iBQM T2 7Q K M+2X

ke



*?2 T12 e
.Bb+mbbBQM 6mim 2 qQ F

eXR *? HH2M;2b

AM i?Bb rQ F- r2 ii2KTi2/iQ b22 i?2 #2M2}ib Q7 i?2 bvMi +iB+ /2
iQ bQHpP2 M bT2+i@# b2/ b2MiBK2Mi +H bbB}+ iBQM i bF BM i?2 °
+?2 HH2M:2b "2 T°2T Q+2bbBM; i?2 i2ti M/ i?2 H +F Q7 MMQi i2// |

+? HH2M:;2 /m2 iQ /QK BM@bT2+B}+ M/ ?2QbTBi H@bT2+B}+ ## 2p
F K2°6- 06T 6, 6Tbv+?B i'Bb+?2 7/2HBM:6- M/ 6*RR6, 6 #mBH/BM;

> M/HBM; T 2T Q+2bbBM; bi2Tb rBi? i?2 22HT Q7 /QK BM 2tT2 ib
"2 +?BM; ?B;? :'22K2MiBM MMQi iBQMbBb [mBi2? /7Q  ?2mK M
BM; i?2 MMQi iBQM Q7 +QKTQmM/ rQ /bX AM //BiBQM-i?2/ i r b N
Q7i?2/ i b2i/Q2b MQi 2T 2b2Mi M2; iBp2 b2MiBK2MiX LQM@ 2T 2
iQQ Km+? MQBDb2 BM i?2 /i X h?2b2 T'Q#H2Kb K F2 i?2 MMQi iBQ!
T2 7Q°K M+2 /2+ 2 b2 BM KQ/2HbX

eXk *QKT 'BbQM Q7 JQ/2Hb

AM #Qi? bK HH M/ H ;2 i° BMBM: b2ib _: h KQ/2H T2 7Q K2/ i?2
#2+ mMb2r2 BM+Q TQ  i2/i?2"1_hD2 KQJ/2H i  BM2/ QM i?2b K2/ i b
+Q/2°BMi?2 : hKQ/2H +’>B|2+|m 2X h?2 T2 7Q°K M+2 #QQbi BM
b?Qrb i?2 +QMi"B#miBQM Q7 BMi2; iBM; /2T2M/2M+v BM7Q K iBQJ
bm+? BM7Q K iBOM BKTHB+BiHvc 2Qr2p2°-i?2 :h TT'Q +2T°Qp2
> iBQM Q7 bvMi +iB+ /2T2M/2M+B2b QM Qi?2  /QK BMbX Pm" 2tT 2 F
Bib + T #BHBiB2b BM i?2 K2/B+ H/ i X

6Q "1 hKQ/2Hb-2p2Mi?2Qm;?i?2 Q#"1 hp2 bBQMK T2 7Q Kb i
bi'2 Ki RRoBM Qm  K2/B+ H /i b2i-i?2 #2bi KQ/2H r b "1_hD2- M/
7Q°K2/i?2rQ bi KQM:i?2i?°22"1 hKQ/2HbX 6Q  i?Bb 2 bQM- M/
+Qbi-r2 /B/ MQi miBHBx2 i?2 Q#"1 _h KQ/2H QM i?2H “:2/ i b2iX

eXj GBKBi iBQMbD

"1 h KQ/2Hb BKTHB+BiHv H2 "M bvMi +iB+ BM7Q K iBQM bm+? I
TQbBiBQM 2K#2//BM;bX 1tTHB+Bi BMi2;" iBQM Q7 bvMi +iB+ BM7Q"

kd



?2Qr2p2 - ++Q /BM;HGE MR @; BM2/ bvMi +iB+ BM7Q + 2 i2b KQ 2
bi'm+im 2 r?B+? K F2b H2 "MBM; i?2 T QT2 2T 2b2Mi iBQM ? /2"

1ti° +iBM; /Bb+ 2i2 bi m+im 2b HbQ + mb2b BM+QMbBbi2M+vX 6
[12T2M/2M+v "2H iBQMb-r2 2KTHQvV2/i?2 ai Mx HB# "vX ai Mx HB#
72 im 2bX h?2iQF2MBx iBQM bi2T Bb MQi Hr vbi?2b K2 bi?2"1 _h
i?22QmiTmi /2T2M/2M+v i 22 M/iQF2Mb "2 bQK2iBK2b MQii?2 b K2
i?72 +Q "2+iiQF2MbX

"Qi?:a@:*L M/ _: hKQ/2Hb QT2 i2QM QM2 b2Mi2M+2X h?mb i?2
iQ b2a2Mi2M+2@H2p2H M HvbBbX L im> HHv-i?2 Q B;BM H /i b2i BN\
hQ rQ ' FrBi? i?2b2 KQ/2Hb-r2 bTHBi i?2 b2Mi2M+2b r?BH2 F22TBM
h?mb- M BM7Q K iBQM HQbb Q++m” "2/ #2+ mb2 MQi HH b2Mi2M+.
+QK#BM iBQM Q7 i?2b2 KQ/2Hb /Q2bX HbQ-BMi?2b2 TT Q +?2b-r:
2 +? b2Mi2M+2 +QMi BMb QMHvV QM2 bT2+iX AM "2 HBiv-i?Bb Bb M
b2Bi?2 TQbBiBp2 Q"  M2; iBp2X >Qr2p2 - Bi Bb +QKKQM 7Q  bm’ p:
M2; iBp2b2MiBK2MibBMi?2b K2b2Mi2M+2X 6Q #2ii2 b2MiBK2Mi +
KQ/2Hb "2 M22/2/iQ //'2bb bm+? T Q#H2KbX

MQi?2  HBKBi iBQM Bb i?2 b2T " i2 MMQi iBQMb 7Q  M2; iBp2
H2+i2/ /IBz2 2Mi bT2+ib iQ #2 MMQi i2/ # b2/ QM i?2 7°2[m2M+v 2
KQ/2HBM; M/ +H2 MBM; i?2 /i1 X JQ 2 +QKT 2?2MbBp2 bT2+i b2H
+mbiQK L1 _KQ/2H i  BMBM;c i?mb H2bb MQBbv /i b2i +QmH/ #2 + 2

eX9 S +iB+ H TTHB+ iBQMfliBHBiv 7Q  i?2 ?

h?2?2QbTBi Hb "2[mB 2 bT2+ib7 QK i?2bm p2v/ i iQB/2MiB7vi-
iQTB+b-i F2 M2+2bb v bi2Tbh iQ BKT Qp2 i?2K- M/ F22T i  +F Q7 i?
Qm" "2b2 “+?-r2 T QpB/2/ TBT2HBM2 iQ B/2MiB7v bT2+ib mbBM; |
b2MiBK2Mib Qp2  i?2K mbBM; b2MiBK2Mi M HvbBb KQ/2HX 6Q" i?2
KM:2°bV-Qm rQ ' F T QpB/2bp Hm #H2 BMbB:?ii? i 22HTb i?2K i F

eX8 6mim 2 qQ F

gBi? i?72 iQTB+ KQ/2HBM; T 'i Q7 Qm™ "2b2 "+?-r1r2 b?Qr2/i?2 +?
bm p2v [m2biBQMb- r?B+? H2/ i?2 ?QbTBi Hb iQ T'2T "2 M mM2[m
KmHiBTH2 ?QbTBi Hbo +QMi B#miBQMb- M2r bm'p2v + HH2/ A@S
i?72 +? HH2M;2b b22M BM KmHiIBTH2 bim/B2b- BM+HmM/BM; Qm bX

JQ 2 +QKT 2?2MbBp2 2tTH M iBQMb "2 M22/2/iQ T°'QpB/2 KQ'2
K FBM; H “;2@b+ H2 MMQi iBQMb rBi? i?2 ;"22K2Mi Q7 KQ 2i? M C
bim/B2bX

k3



*2 Ti2  d
*QM+HmMbBQM

AM i?Bb bim/v- r2 2t KBM2/ i?2 #2M2}ib Q7 bvMi +iB+ /2T2M/2M+
iBK2Mi M HvbBb BM i?2 22 Hi?+ "2 /QK BM 7Q  i?2 .mi+? H M;m ;2
rQ'F TT Q +2?2bi? iBMi2; i2/2T2M/2M+v "2H iBQMb BM i?2B" " +?1
"1 h@# b2/ KQ/2Hb M/ +QMp2MiBQM H K2i?Q/b bm+? b aol- GQ:Bl
'v2bX g2 T2 7Q K2/ + Qbb@/QK BM M HvbBb 7Q i?2 : h KQ/2HX
i? i BMi2;" iBM:; bvMi +iB+ "2H iBQMb BMiQ i2ti "2T 2b2Mi iBQM BK
K2Mi M HvbBb "2bmHiX q2 2ti° +i2/i?2 TQbBiBp2 M/ M2; iBp2 bT2
M/ +QKT "2/ i?2KX h?2 + Qbb@?QbTBi H M HvbBb /2KQMbi  i2/ i?
T2+i MMQi iBQMb M/ KQ/2H T2 7Q K M+2bX g2 b?Qr2/i? i 2tTHB+
/2T2M/2M+B2b Bb pB #H2 TT'Q +?2 iQ mM+Qp2  i?2 bi*2M:i?b M/ 1
Pm> "2b2 "+? T°QpB/2/ +iBQM #H2 BMbB:?i 7Q  ?2QbTBi Hb iQ BKT
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"B#HBQ; T?v

(RYH M F#BF-h MD "2 :K MM-.mM+ M "Hvi?2-E b?B7 _ bmH- ai27
0QHH;  7X 6H B, M2 bv@iQ@mb2 7" K2rQ B ¥T2/BiM:2@I7i@27? 2
KyRN +QM72°2M+2 Q7 i?2 LQ i? K2'B+ M +? Ti2 Q7 i?2 bbQ+E
HBM:mBbiB+b U/2RQRbi8 9% BAMbYWR N X

(kYHM F#BF- .mM+ M "Hvi?2- M/ _QH M/ oQHH;  7X *QMi2tim H
b2[m2M+2 H #2R3BRM2KBMNIb Q7 i?2 kdi? AMi2 "M iBQM H*QM72 2M-
GBM;mBbiRbbRej3 Re9N- a Mi 62- L2r J2tB+Q-la - m;mbi kyR3
7Q *QKTmi iBQM HGBM;mBbiB+bX

(j)sm272M; " B- S2M;#Q GBm- M/ um2 w? M;X AMp2biB; iBM; ivT2
7Q i ;2i2/ b2MiBK2Mi +H bbB}+ iBQM mbBM; ;AIMAfi¥2aMiBQM M
h> Mb +iBQMb QM m/BQ-aT22+?- MKIG, 8jmBROSkQkRX¥bBM;

(9GBM;tB M" Q-S i'BF G K#2'i- M/ hQMB " /B X ii2MiBQM M/ H2t|
bT2+i@# b2/ b2MiBK VO A2 HBMIDXQAN?2 8di? MMm H K22iBM;
+B iBQM 7Q  +QKTmi iBQM H HBM;mBbiBF+2bbkj XMdN:2kyR N rQ

(8 "H J " bi2K2BD2 - >BH22M "QQbK M- GBM/ w M/#2Hi- _2BMB?2
M/ C M > x2Hx2iX S iB2Mi 2tT2 ' B2M+2 KQMBIiQ  UT2KV, i?2 /2
7Q°K TB+F2  2tT2 ' B2M+2 [m2biBQMM B 2b 7Q  ?QbTBi HT iB2M
H2pBHIBRMi _2H i2/ Pmi+QHK2R]RKIRm Kk y X

(e) pB/J"H2B- M/ 2rul:- M/ JB+? 2HA CQ / MX G @MIMBIB+?H:
Q7 K +?BM2 G2 "MBEMC RIV2NNP Rykk- kyyjX

(daBKQM2 * KK2H-J "Bia.20Qb-. T?M2p M aQ2bi- E'BbiBM J
1rQmi qg ai2v2 #2 ;- M/ >BH22M "QQbK MX >Qr iQ miQK iB+ HH
2M+2 7°22@i2ti "2bTQMb2b BMiQ +iBQM #H2 BMbB;?ib, M im’
TT Q #2PXK2/B+ HBM7Q K iB+b M/ k¥y4B0\B MK - KB My X

(3P T?202 .2 *H2 +[ M/ o0 QMB[m2 >Qbi2X _m/2 r Bi2 #mi KQmi?t
2tTHQ iQ vbim/vBMiQ/mi+? bT2+i@#Ry2? AW PB KI2IBIQ M H v B
72 2M+2 QM G M;m ;2 2bQm +2b-N/;2p KMNRMBROWRUWE 113V - kyRe

(NP 'T?02 .2 *H2 +[- 1Hb G272p2 - :BHH2b C +Q#b- hBDH * "T2Hb- |
M BMi2:" i2/ TBT2HBM2 7Q° bT2+i@# b2/ b2MiBKBMQ @ HvbBb
+22/BM:b Q7 i?2 3i? qQ Fb?QT QM *QKTmi iBQM H TT Q +?22b i(
M/ aQ+B H J2/B- TM, HowBPBb R9k- kyRd X

]y



(RyQB2ib2 /2 0°B2b- M/'2 b p M * M2M#m ;?- "B MM "Bb xx - hQ¥k
DMpMLQQ /- M/ J HpBM LBbbBKX "2 iD2sBp/rii2T BMi KQ,
"sBp,RNRkXyR 83k

(RROB2i2° .2HQ#2HH2- h?QK b gBMi2 b- M/ "2iiBM "2 2M/iX Q##?2
HM;m ;2 KQ¢BHX 2T BMi “sBpkkkyRXyek3e

(RKG +Q# .2pHBM- JBM;@q2B *? M;- E2MiQM G22- M/ E'BbiBM +
i BMBM; Q7 /22T #B/B 2+iBQM H i’ Mb7Q K2 BFQTR MBMi2 mI
"sBp,R3RyXyRHSe

(Rj)M " OHB2M >0MIMEQM K +?BM2 H2 "MBM; rBi? a+BFBi@G2 M- E:
*QM+2Tib- iQQHb- M/ i2+?MB[m2b iQ FmBMHRBWM RWKXBOPN i D Bblik
J2/B - AM+X6- kyRNX

(R992HBt :° =2 -am'v E HHmMK /B-> :2M J H#2 ;- M/ a2# biB Mw
b2MiBK2Mi M HvbBb Q7 /"m: “2pB2rb TTHVBM: + Qbb@/QK BM
S'Q+22/BM:b Q7 i?2 kyR3 AMi2 M iBQM H *QM2p RKR2R®8+ .B:B
kyR3X

(R8)/Qm “/: p2- SBQi  "QD MQrbFB-S  F? :mTi - 'K M/ CQmHBM
G2 "MBM: rQ / p2+iQ b 7Q BRBQU#R2MBM BIQT AM AMi2 M iBQM H *
QM G M;m :2 _2bQm +2b M/ 1p HmyiB®M UG_1* kyR3V

(ReBHH > KBHiQM- w?Bi QuBM;- M/ Cm 2 G2bFQp2+X AM/m+iBp2"°
> T?2bMp M+2b BM M2m™ HBM7Q K iBQW RY@H4XbbBM; bvbi2KD
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