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Ransomware Detection Using Windows API Calls and Machine Learn-

ing

Sanjula Karanam

(ABSTRACT)

Ransomware is an ever-growing issue that has been affecting individuals and corporations
since its inception, leading to losses of the order of billions each year. This research builds
upon the existing body of research pertaining to ransomware detection for Windows-based
platforms through behavioral analysis using sandboxing techniques and classification using
machine learning (ML), considering the various predefined function calls, known as API
(Application Programming Interface) calls, made by ransomware and benign samples as
classifying features. The primary aim of this research is to study the effect of the frequency
of API calls made by ransomware samples spanning across a large number of ransomware
families exhibiting varied behavior, and benign samples on the classification accuracy of
various ML algorithms. Conducting an experiment based on this, a quantitative analysis of
the ML classification algorithms was performed, for the frequency of API calls based input
and binary input based on the existence of an API call, resulting in the conclusion that
considering the frequency of API calls marginally improves the ransomware recall rate. The
secondary research question posed by this research aims to justify the ML classification of
ransomware by conducting behavioral analysis of ransomware and goodware in the context of
the API calls that had a major effect on the classification of ransomware. This research was
able to provide meaningful insights into the runtime behavior of ransomware and goodware,
and how such behavior including API calls and their frequencies were in line with the ML-

based classification of ransomware.



Ransomware Detection Using Windows API Calls and Machine Learn-

ing

Sanjula Karanam

(GENERAL AUDIENCE ABSTRACT)

Ransomware is an ever-growing issue that has been affecting individuals and corporations
since its inception, leading to losses of the order of billions each year. It infects a user ma-
chine, encrypts user files or locks the user out of their machine, or both, demanding ransom
in exchange for decrypting or unlocking user data. Analyzing ransomware either statically
or behaviorally is a prerequisite for building detection and countering mechanisms. Behav-
ioral analysis of ransomware is the basis for this research, wherein ransomware is analyzed
by executing it on a safe sandboxed environment such as a virtual machine to avoid infect-
ing a real-user machine, and its runtime characteristics are extracted for analysis. Among
these characteristics, the various predefined function calls, known as API (Application Pro-
gramming Interface) calls, made to the system by ransomware will serve as the basis for
the classification of ransomware and benign software. After analyzing ransomware samples
across various families, and benign samples in a sandboxed environment, and considering
API calls as features, the curated dataset was fed to a set of ML algorithms that have
the capability to extract useful information from the dataset to take classification decisions
without human intervention. The research will consider the importance of the frequency of
API calls on the classification accuracy and also state the most important APIs for classifi-
cation along with their potential use in the context of ransomware and goodware to justify
ML classification. Zero-Day detection, which refers to testing the accuracy of trained ML

models on unknown ransomware samples and families was also performed.
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Q7 T'BK2 BKTQ'i M+2 iQ i?Bb "2b2 “+? U# b2/ QM > MbQKr "2 /2i2+i
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"2 2H #Q " i2/ 7Tmi?2 BMi?2 M2ti b2+iBQMX

RXj gBM/Qrb SA * HHb

++Q /BM;iQJBN:QhBMI/IQrb SAb "2 .vM KB+@GBMF GB#' 'B2b U.G
Q7 i?2 gBM/Qrb QT2 iBM; bvbi2K-6 r?2°2 .GGb "2 HB# "B2b i? i +
7Q° bBKmHi M2Qmb mb2 #v KmHiBTH2 T°Q;" Kb iQ T 'QKQi2 277B+
2mbRYyX TTHB+ iBQM S ' Q; KKBM; AMi2 7 +2b U SAbV + M #2 27
7mMM+iBQMb i? i+ M#2 /B 2+iHv mb2/iQ “2/m+2 N>phiA D T KdMii BEK\b
p BH #H2 b SAb K F2Bi 2 bB2 7Q" /2p2HQT2 iQ BMi2" +irBi? i~
HQr@H2p2H FMQrH2/, RZ IDObITHRZK Kb i? i mM QM gqBM/Qrb bvb
BMi2  +irBi? qBM/Qrb SAbiQ ++2bb bvbi2K "2bQm +2b-RIK T2 7Q"
J Hr "2- M/ bT2+B7B+ HHv ° MbQKr "2 Bb MQ /B772 2Mi BM i2 Kb |
KQbi + b2b- > MbQKr 2 i'B2b iQ 2tTHQBi M SA 7Q° Tm'TQb2 Bi
iQ b2 'p2X 6Q° 2t KTH2- 6:2i6Q°2;°QmM/gqBM/Qr6 Bb /2bB;M2/ iQ "2
+m "2MiHv mMMBM; BM i?27Q 2; QmM/-;2M2" HHviQ B/ BM mb2°
" MbQKr "2- KmHIBTH2 + HHb "2 K /21iQ 6:2i6Q 2; QmM/gBM/Qrd iQ
rBM/Qr +? M;2b Q"  MQi-iQ p2'B7vB7i?22MpB " QMK2Mi Bb b M/#Qt
MQi?2 2t KTH2 Bb 6Li.2H2i2E2v6 r?B+? Kmbi #2 + HH2/ #v bQ7ir °
iQ T 'Q+2bb “2;Bbi'v F2v- ii?2 2M/ Q7 T Q+2bb- #mi > MbQKr "2
OLi.2H2i2E2v6 i HH bQ i? iBi+ M T2 bBbi2p2M 7i2 i?2 bvbi2K "2
BMi?2 SA+ HHb K /2 #v  MbQKr "2 M/ #2MB;M T Q; Kb Kmbi #2 2
# bBb 7Q  i?2B" +H bbB7B+ iBQMX
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RX9 J +?BM2 G2 MBM;

JG ? b#22M rB/2Hv /QTi2/ BM p 'BQmb 7B2H/b Q7 bim/v M/ b2 p2b
i?2 +H bbB7B+ iBQM Q7 /i X _ MbQKr "2 /2i2+iBQM Bb MQ 2t+2TiE
? p2 2KTHQV2/ JG iQ i +FH2 > MbQKr “2- b rBHHjXRMBMHawbBQiN/ B M
jXX h?Bb "2b2 “+?2/ rb7 QK T 2pBQmbHV +QM/m+i2/ 2b2 “+2 QM i?
i?72 Tm TQb2 Q7 /B772 2MiB iBM;  MbQKr "2 7 QK #2MB;M 7BH2b M
rBi? MQi #H2 +QMi B#miBQMO¥8Bbi2/ BM a2+iBQM

RX8 *QMi'B#miBQM

h?2 F2v +QMi"B#miBQMb Q7 i?Bb “2b2 +?2 /2 Bp2/ 7°QK i?2 "2b2 "+
jX9°2 T 2b2Mi2/ #2HQr,

C h?Bb "2b2 "+? +QMbB/2°2/ 9d 7 KBHB2b Q7 ~ MbQKr "2 7Q" i?2
i BMBM: M/ i2biBM; i?2 JG KQ/2Hb- M/ M //BiBQM H RR M2r
. Vi2bi/ i b2i-BX2X iQi HQ7 83 mMB[m2 7 KBHB2b- K FBM; Bi
++QmMi Q7 ° MbQKr 27 KBHB2b 7Q° MJG@# b2/  MbQKr "2/

C 6 2[m2M+v Q7 SA + HHbr b +QMbB/2 2/ BM i?Bb "2b2 “+?2 7Q" |
Q' Bi?Kb 7Q° T 2@T Q+2bbBM; M/ +H bbB7B+ iBQMX h?2 T 2
K2Mib +QKT “2/i?2 +H bbB7B+ iBQM "2bmHib 7Q  #BM v BMTmi
2tBbi2M+2 Q7 M SArBi? SA 7 2[m2M+v + HHb bBMTmiiQ i?2 -

Ch?22772+i Q7 72 im 2 "2/m+iBQM mbBM; 72 im 2 BKTQ i M+2 r
/2 bi M/ i?2 #2? pBQ Q7 i?2 +H bbB7B+ iBQM H;Q Bi?Kb mM/?2
r?B+? i?Bb "2b2 "+? HBbi2/ kKN 72 im 2b Q" SA* HHb r?B+? 772-
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KQbiX

C h?2 "2b2 +? HbQ 2tTH BM2/ i?2 TQi2MiB H mb2 Q7 72r BKTQ
7°QK i?2 T'2pBQmb 2tT2 BK2Mi BM i?2 +QMi2ti Q7 > MbQKr 2 |
i?72 +H bbB7B+ iBQM T2 7Q K2/ #v i?2 JG KQ/2HbX

Cw2 Q@. Vi2biBM; rBi? w2 ' Q@. vb KTH2b M/ > MbQKr 27 KBHB
Q i2bi/ i b2ib-r b HbQ T2 7Q K2/iQ 2p Hm i2i?2 +H bbB7B+ i
KQ/2Hb BM "2 H@rQ H/ b+2M "BQX

C h?Bb "2b2 “+? +QMDbB/2°2/i?2 /IBbi'B#miBQM- M/ M im 2 Q7 i?2
bB M /Bbi'B#miBQM- Fm iQbBb- bF2rM2bb- 2i+X 7Q  i?2 Tm TQt
+ iBOM H:Q'Bi?Kb HQM; rBi? i?2 TTHB+ #BHBiv Q7 +2°i BM H

RXe h?2bBb G vQmi

h?Bb b2+iBQM rBHH /2b+ " B#2i?2H vQmi 7Q" i?2 i?2lbMHH BMIM) @B
Im+2 M/ /2b+ B#2 p BQmb +QM+2Tibi? irBHH b2 p2 b# +F; QmM,
jrBHH /2b+ " B#2 i?2 "2b2 "+? T 2pBQmbHvV +QM/m+i2/ BMi?2 2 Q7
p "BQmb i2+?MB[m2b T2 iBM2Mi iQ i?Bb "2b2 "+? TQHHQr2/ #v B/2N\
M/ 7Q KmH iBM; i?2 "2b2 “+? [m2biBQMb # b2/ QMOirBHBI/ZMIBRBRB2/ ;
# bB+ Qp2 pB2r Q7 i?2 /QTi2/ 2b2 "+? K2i?Q/QHQ;v- 7TQHHQr2/ #
i?72 2tT2'BK2Mi Hb2imTX 6QHHQ82BHHIBHHNWDbTIA2 i?2/ i b2i+°2 iB
+2bb BM+HmM/BM; +QHH2+iBQM- b2H2+iBQM- M/ 2ti° +iBQM Q7 / i -
#2?BM/ +°2 iBM; M2r/ i bZiX+MKRIMib i?72 b2 ' B2b Q7T 2@T Q+2bbl|
BM+HmM/BM; 72 im 2 b2H2+iBQM- +QM/m+i2/ iQ +m  i2 i?2 /i b2i #:
H;Q Bi?KbX "HBIb- M/ 2tTH BMb i?2 p BQmb 2tT2 BK2Mib +QM/
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+H bbB7B+ iBQM Q7 " MbQKr "2f;QQ/r "2 HQM; rBi?i?2 "2bmHib Q7
h?Bb rBHH #2 7TQHHQr2/ #v /2i BH2/ M HvbBb M/ DmbiB7B+ iBQM |
i2°3X GBKBi iBQMb Q7 i?2 T 2b2Mi2/ rQ'F M/ 7mim 2 “2b2 “+? p2M
rBi? +QM+Hm/BM; 2K "Rb BM *? Ti2"



*? Ti2 K

" +F; QmM/

h?Bb +? Ti2  rBHH BMi"Q/m+2 M/ /27BM2 +2 i BM +QM+2Tib BM .
bQKr 2 M HvbBb- M/JG-i? irBHH +i b 7QmM/ iBQM 7Q" i?Bb 2

kXR _ MbQKr "2 AM72+iBQM J2+? MBbK

h?Bb b2+iBQM rBHH b?2/ HB:?i QM i?2 QT2  iBQM Q7 Mv >~ MbQKr
bQKr “2- HHi?2rvmTiQ 7BH2 2M+ vTiBQM- M/ i?2 " MbQK K2bb
BMbB:?i T'QpB/2/ #VRy,m" 2i H (

C_ MbQKr "22KTHQvbp 'BQmbi2+?MB[m2biQBM72+i bvbi2Kmb
bm+? b T?Bb?BM; 2K BHb- pmHM2" #H2 b2 p2°'b-r2#bBi2 /p2 i
bQ+B H2M;BM2RYBM ;- 2i+X (

Ch?2 T BK 'vKQiBp2 Q7 MbQKr '2BbiQbm++2bb7mHHV BM72+
+2°i BM+ b2b-B7 mb2 /2i2+ib K HB+BQmb +iBpBiv-i?2 mb2"
?22M+2 i2 'KBM iBM; i?2 2t2+miBQM Q7 i?2 " MbQKr "2X hQ +QmM
iQ T2 ' bBbi 2p2M 7i2° K +?BM2 "2#QQib- M/iQ +?B2p2 T2 bB|
iQ+2 i BMF2vb BMi?2 gBM/Qrb "2;Bbi'v7BH2rBi?BM +2°i BM /E
6 mMiQ"mM QM “2#QQi6 b2iiBM;bX JQbi > MbQKr "2 T2 bBbib #v
qBM/Qrb _2;Bbi'v 7BH2- M/ MQi + HHBM; 6Li.2H2i2E2vd iQ /2H:

d
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C 6QHHQrBM; i?Bb-" MbQKr "2 "2KQp2bi?2b 72 #QQi QTiBQM 7"
M/ HbQ ++2bb2b pBi Hbvbi2K BM7Q K iBQM iQ b2M/ iQ M i
Q' K +?BM2 BX2X *QKK M/ *QMi'QH a2 'p2° U* *a2'p2'V Q"
b2 pB+2 bm+?RyP?2Bb +QKKmMB+ iBQM +? MM2H b2 p2b b K
Q7 2M+ vTiBQM F2vb #2ir22M i?2 ii +tF2° M/ i?2BM72+i2/ K +7?]

C 6QHHQIrBM; i?Bb-" MbQKr "2 bi "ib2M+ vTiBM; 7BH2b mbBM; K2
2M+ VTiBQM- bvKK2i'B+ 2M+ vTiBQM- Q° ?v# B/ TT Q +?- rBi
mb2/ b F2v 2t+? M;2 +QKKmMB+ iBQM +? MM2HX h?2 :2M2" H
/QTi2/ #v " MbQKr "2 BM+Hm/2 _a - la- M/ a> k8e KQM; Qi?2"

C q?BH2 2M+ vTiBM; 7BH2-" MbQKr "2 //b M 2ti2MbBQM iQ i?:
M K2 Q7 i?2 7 KBHvVi?2  MbQKr "2 #2HQM;b iQ- 7Q 2t KTH2- 6.
b KTH2 7°QK i?2 02Mmb 7 KBHvVX

CPM+2 " MbQKr "2 7BMBb?2b 2t2+miBQM- M/ ? b /2H2i2/ p BH #
iQ pQB/ bvbi2K “2biQ  iBQM- i?2 mb2> Bb T 2b2Mi2/ rBi? ~ Mb
rBi? i?2° MbQK KQmMi- BMbi'm+iBQMbiQ T v- +QMb2[m2M+2b

kXk a M/#QtBM;

AM i2°Kb Q7 +QKTmi2  b2+m'Biv- b M/#QtBM; 272 b iQ i?2 +°2 iB(
/2/B+ i2/ 2MpB QMK2Mi 7Q  i?2 2t2+miBQM Q7 mMFMQrM T Q: Kb 7
r?2i?2° T°Q;  KBb K HB+BQmb Q" #2MB;M- rBi?Qmi /p2'b2 2772+
mb2" bvIRIZKEX h?2 T BK 'v KQiBp2 Q7 2t2+miBM; TQi2MiB HHv K
b M/#Qt Bb iQ HBKBi i?2 / K ;2b + mb2/-iQ i?2 b M/#Qt K +?BM2-
i?72 +? " +i2'BbiB+b Q7 i?2 2t2+mi2/ T Q;" K7Q 7mim 2 /2i2+iBQM
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#Qt2b bm+? b w2 Q gqBM2- M/ "mbi2 a M/#Qt M Hvx2 "2 p BH #}h
Q7 M HVXBM; K Hr "2- *m+FQQ b2 p2b b i?2 KQbi T2 iBM2Mi b M/#
M HVvERBPBER+ mb2 Q7 /2/B+ i2/ 72 im 2b bm+? b K Hr "2 bB;M im~2 }
iQ + Tim 2 b+ 22Mb?Qib Q7 i?2 pB+iBK K +?BM2 #2bB/2b #2BM; QT
‘mM miQK i2/ K Hr "2 M HvbBbX J Hr "2 Bb 2tBbi2Mi + Qbb HH TF
QT2 iBM; bvbi2Kb bm+ReRUM/MOB2KM+2 *m+FQQ bmTTQ ib KmHiBT!
BM+Hm/BM; K +Pa- GBMmt- qBM/Qrb- M/ M/ QB/-7Q° M HvbBb-
22 bB2iQ mMRBDiI M/ (

kXj J +?BM2 G2 "MBM: H:Q Bi?Kb h2 'KBMQI

h?Bb b2+iBQM rBHH BMi'Q/m+2- M/ 2tTH BM +2°i BM i2 ' KBMQHQ;
H:Q Bi?Kb 2KTHQV2/ #v i?Bb "2b2 “+2?2X

kXjXR "B/ a2 +?

B/ b2 RNBb ?2vT2' T  K2i2 QTiBKBx iBQM i2+?MB[m2-i /BiBQ|
BM; QTiBK Hp Hm2b 7Q" ?2vT2'T * K2i2'b 7Q° +H bbB7B2'X :'B/ b
+ ' Qbbi?2 ;Bp2M p Hm2b Q7 i?2 p BH #H2 ?vT2 T = K2i2' b7Q" T °
:2M2° HHv- Db2i Q7 p Hm2b M22/iQ #2 T°QpB/2/ 7Q" i?2 ?2vT2'T * K.
T2 T  K2i2°'b+ M? p2BM7BMBi2p Hm2b- M/ #QmM/ "vKmbi#2 bT
RNX h?Bb 2b2 "+? 2KTHQvb ;'B/ b2 +?2 7Q 2 +? i BMBM; H;Q B
++m° +v Q7 +H bbB7B+ iBQMX
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kXjXk E@L2 "2bi L2B;?#Q b

E@L2 "2bi L2B;?#Q b UF@LLV Bb bmT2 pBb2/ H2 "MBM; H;Q Bi?l
QM i?2 7 +ii? ii?2 b KTH2b i? i "2 BM +HQb2 T QtBKBiv Q7 2 +? Q
/Bbi M+2 K2i B+ ¥3)KBAIBR2HQM:biQi?27 KBHv Q7 BMbi M+2@# b2/
i? i "2Hv QM i?2 /i M/ Bibbi'm+im 2 " i?2°i? M 7TQHHQrBM: T °
Kmbi #2Kk\B4 6F6 BMKR@RLZI b iQ i?2 MmMK#2 Q7 M2 “2bi M2B;?2#Q b iG
i72 T°2/B+iBQM Q7 T "iB+mH b KTH2-r?B+? Bb F2vp Hm2 +QMi
Q7 i?2 H;Q Bi?K- M/ Bib QTiBK Hp Hm2 + M #2 Q#i BM2/ mbBM; +
H xvH2 "MBM; i2+?MB[m2r?2 2BMi?2 H;Q Bi?Kr Bib7Q i?2i2bi |
# b2/ QM i?2 i BMIBRK / i (

kXjXj _ M/QK 6Q 2bi

_ M/QK 6Q 2biKJ)_6W(#2 +QMbB/2 2/ b2i Q7 .2+BbBQM h 22b- r?2°
/2MiHv i° BM2/ /2+BbBQM i'22b K v ? p2 bm#QTiBK H T “iB H bQHn
r?QH2 rBHH T°Q/m+2 M QTiBK H bQHmMIiBQM #v 2tTHQ BM; i?2 b
M iBp2Hv- Bi + M #2 bi i2/i? i _6 Bb /2+BbBQM i'22@#ky2/ # ;:BM
r?2°2BM 2p2M i?Qm;? bQK2 /2+BbBQM i'22b K vi' BMBM r2 F2 K |
Bx2/7Q° +2°i BMb KTH2 b2i- M/ #v # ::BM; HH i 22b- M QTiBK H
#2 /2°Bp2/X a+BFBi@H2 "M 2KTHQvVb p2° ;BM; i?2 "2bmHib Q7 i?2 /
K DQ Biv pQi2- #mi #Qi? i2+?MB[m2b T +iB+ HdRVBABEIQfI AB@BIE iQ 2
Qp2 @7BiiBM;- "Q#mbiiQ MQBb2- b+ H #H2- M/ 7 bi br2HHX "2bB,
bmBi2/ 7Q T2 7Q KBM: 72 im 2 b2H2+iBQM HQM; rBi? i?2 #BHBiv
7Bt2/i? 2b?QH/- bBKTHB7vBM; M/ T "iB HHv /2MQBbBM; M Qi?2°
ky X
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kXjX9 amTTQ i o02+iQ  J +?BM2

amTTQ i 02+iQ" J +?BM2 UaoJV Bb # b2/ QM bi iBbiB+ HH2 "MBM;
i BM QM HQr MmK#2 Q7 b KTH2b- M/ Bb BMb2MbBiBp2 iQ i?2 /B
KDX AM i?2 + b2 Q7 irQ@+H bb HBM2 "Hv b2T * #H2 H2 "MBM; i |
iQ 7BM/ ?vT2 TH M2 iQ b2T "~ i2i?2 irQ b KTH2 +H bb2b rBi? Kt
i?72 #2Dbi ;2M2° HBx iBQM #BHBiv-r?B+? K2 Mbi? i +H bbB7B2  ?
T2'7Q K M+2 7Q  i?2 i  BMBM; /i - M/ ?B;? T'2/B+iBp2 ++m  +v 7(
i* BMBM; /i /Bbi'B#miBQMX aoJ rQ ' Fb 7Q  #Qi? HBM2 ° M/ MQM@
#BHBiviQ T2 ' 7Q K r2HH BH) XQHDIQ-2BW B QBN r?2 2 7TBM/BM; ;QQ/
2vT2 TH M2 Bb /B77B+mHi- a0J Bb i?2 #2bi +?QB+2X

kXjX8 GQ:BbiB+ 2:'2bbBQM

1p2M i?2Qm;? i?2 M K2 bm;;2bib Bi Bb "2; 2bbBQM KQ/2H- +im HH\
Bb +H bbB7B+ iBQM H;Q Bi?K i? i # b2b Bib +H bbB7B+ iBQM QN
b KTH2 #2HQM:BM; iQ QM2 QKA )X 24+ Q21B-M; h® (B+F MJ/9x BT#2HH (
+ M #2 mb2/iQ mM/2 bi M/ i?2 2772+ib Q7 T 2/B+iQ " p 'B #H2 Q" 72
+ i2;Q°'B+ HQmi+QK2b-7Q 2t KTH2- " MbQKr “2f;QQ/r "2 BM Qm" +

kX9 1p Hm iBQM J2i B+b

JG KQ/2Hb + M #2 TTHB2/iQ p "B2ivQ7/ i b2ib-K FBM; i?2K T QN
i?2/ i b2i Bib2H7-?2M+2 Bi Bb 2ti 2K2HvBKTQ i MiiQ p2 B7vi?2 Bl
KQ/2HX 1p Hm iBQM K2i B+bbm+? b ++m +v-6@R a+Q 2- 2 IM/:
G2 "MBM; *m p2-* Qbbo HB/ iBQM-2i+X + M#2 2KTHQvV2/iQ mM/2"
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KQ/2HBb T2 7Q KBM; QM T “iB+mH /i b2iX HbQ-BiBbBKTQ i \
K2i'B+b iQ 2p Hm i2 MJG KQ/2H QM ;Bp2M/ i b2i-#2+ mb2 bBM;
MQi #2 2T 2b2Mi iBp2 Q7 i?2 #2? pBQ Q7 i?2 KQ/2H- M/ mbBM; Ki
KQ'2 /Bp2'b2 2p Hm iBQM 7Q" /2+BbBQM@K FBM;X h?2 2p Hm iB
7Q+mb2b QM 2 /2b+ B#2/BM i?2 7TQHHQIrBM; bm#b2+iBQMb,

kKX9XR G2 "MBM; *m p2

JQ?° M/ _EBMIi(i2i?i H2 "MBM; +m'p2 + M 2T 2b2Mi KQ/2H&b 1
i bF b 7mM+iBQM Q7 +2°i BM "2bQm +2- MmK#2 Q7 b KTH2b B
+QKTH2i2 i?2 ;Bp2M i bF BX2X +H bbB7B+ iBQM Q7 b KTH2b BM Qm
iQ QTiBKBx2i?2 MmMK#2 Q7 b KTH2b "2[mB 2/iQ i’ BM MJG KQ/2H
/Bb+ / H;Q Bi?Kb i M 2 "Hv bi ;2- # b2/ QM T2 7Q K M+2 +QKT °
KQ/2HbX

kX9Xk *QM7mbBQM J i Bt

*QM7mbBQM J i'Bt- b BHHmMXRBH2/iBM16B M2Z 2b2Mi iBQM Q7 i?2 T
+im HH #2Hb +QMbBbiBM; Q7 h'm2 SQbBiBp2b UhSV-6 Hb2 SQbBi
M/ 6 Hb2 L2; iBp2b U6LV- r?B+? 2p2Mim HHv b2 p2b b # bBb 7Q
2p Hm iBQM K2i'B+b bm+? b ++m” > +v- S'2+BbBQM-6@R a+Q 2- 2i-

C S 2+BbBQM, S'2+BbBQM "272° b iQ i?2 MmMK#2 Q7 +Q "2+iHv T 2
IBpB/2/ #v i?2 iQi H MmMK#2 Q7 T 2/B+i2/ TQbBiBpX pAHBRDb BX



lY:Y 2&724 7z Oiné KT O« Rj

6B;m 2 kXR, a KTH2 *QM7mbBQM J i'Bt7Q" _ MbQKr “2f:QQ/r °
"2T 2b2Mi2/ #vi?2 7TQHHQrBM; 2[m iBQM,

TP

P rEC|S|On(P) = W

C 2+ HH, 2+ HH "272°b iQ i?2 MmMK#2"> Q7 +Q "2+iHv T 2/B+i2/
/IBpB/2/ #v i?2 iQi H MmK#2> Q7 +im H TQbBiBpkd ¥ Hii ZbB X2
2T 2b2Mi2/ #v i?2 7TQHHQrBM: 2[m iBQM,

TP

Reca”(R) = m

C a2MbBiBpBiv, aRMbBIB@B2Ww2 2/iQ bi?2h m2 SQbBiBp2 _ i2 |
KQmb iQ 2+ HHX

C aT2+B7B+Biv, &«02+BBBR+Ri®x2( "2/ iQ bi?2h " m2 L2; iBp2 _ i2-B
i?72 " iBQ Q7 i?2 MmK#2" Q7 +Q "2+iHv T 2/B+i2/ M2; iBp2 p Hm:
MmK#2> Q7 +im H M2; iBp2 p Hm2b BX2X UhL Y 6SVX Ai Bb 2T

2[m iBQM,
TN

SpeCIfICIty = m
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C6@R a+Q 2, 6@R a+Q 2+ M #2/27BM2/ bi?2r2B;?i2/ p2 ;2 Q°
S'2+BbBQM USV- M/ 2+ HHU V-b2'pBM; b #2ii2° K2i'B+i?
2+ HHU_V-BM/BpB/m HHv 7Q " i?2 2 keHn@iB @WMQQ 2 BW 12 TQ 2B 2N
#v i?2 TQHHQIrBM; 2[m iBQM,

R

F 1Score=2
P+R




*2 Ti2" ]

_2H i2/ qQ F

h?Bb +? Ti2  QmiHBM2b p BQmb TT Q +?2biQ /2i2+i M/ +QmMi2 °
# b2/- M/ MQM@JG@# b2/ i2+?MB[m2b i? i " 2H i2iQ M/ HVvi?27Q
rQ'FX h?2 b2+iBQM /" rb BMbB;?ib 7°QK i?2Z3 MMHNb@BYM T?ABBRI@vV |
BM:; '2b2 “+? QM > MbQKr "2 /2i2+iBQM M/ T 2p2MiBQM HQM; rBi?
/IB'2+iBQMb Q7 "2b2 "+?2X 6B bi-r2 rBHH /Bb+mbb MOQM@JG@# b2/
i2+iBQM 7QHHQr2/ #vJG@# b2/ TT ' Q +?2b-2p2Mim HHv QmiHBMB

i XR _ MbQKr "2 .2i2+iBQM

h?2 7B bi 2p2° /Q+mK2Mi2/ > MbQKr "2 A.ai'QD M r bjbPp3M BM i?:
mMbBM; 12 FKQMQ@ HT? #2iB+ bm#biBimiBQM H;Q Bi?K@# b2/ 2N
MQi2 BM+HmM/BM; BMbi ' m+iBQMb iQ T vi?2 /2K M/2/  MbQKX aBM+:
bB;MB7B+ Mii? 2 iiQ Ah b2+m Biv M/ ? b 2pQHp2/ BMiQ +QKTE
bQ7ir "2 7Q  2tiQ iBQMX
AM kyR8- E? " kR2DMiBM2/ i?2 2pQHMIBQM Q7 ~ MbQKr "2 #2ir22
# b2/ QM R-j8N b KTH2b Q7 > MbQKr "2 bT MMBM; + Qbb R8 7 KBHE
i?72 H2p2H Q7 bQT?BbiB+ iBQM 2t?B#Bi2/ #v - MbQKr "2 BM i2 Kb Q7
Bb HBKBi2/ iQ bK HH MmK#2> Q7 7 KBHB2bX h?2 "2b2 "+? HbQ
“2[m2bib M/ mb2' 7BH2 bvbi2K +iBpBiv Bb i?2 F2v iQ /2i2+iBM; M

R8
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gBi? i?72 FMQrH2/;2 i? i ° MbQKr "2 Bb #QmM/ iQ BMi2  +i rBi? mb2
(k) T°"QTQb2/ IL01AG 7Q" i?2 /vM KB+ M HvbBb M/ /2i2+iBQM Q7 °
'2M2° i2b M ‘iB7B+B H 2MpB ' QMK2Mi iQ /2i2+i i?2 BMi2' +iBQM #
/i - HbQ KQMBIQ 'BM; i?2 mb2" /2bFiQT iQ /2i2+i #2? pBQ bm+?
i? 17 HHb BM HBM2 rBi?  MbQKr 2X ILO01AG +?B2p2/ x2 Q7 Hb2
b KTH2b Q7 ° MbQKr "2 + Qbb KmHIBTH2 7 KBHB2b bm T bbBM; 2t
HbQ /2i2+iBM; M2r MbQKr 27 KBHv HiQ;2i?2 X

a+ B722i HT QTQb2/j)vhiQb@HAMiBQM 7Q" i?2 2 “Hv /2i2+iBQM Q
i? 1 7Q+mb2b QM +? M;2b BM mb2 /i BMbi2 / Q7 M HvxBM; i?2 2
*VvTiQ. QT mb2b i?7°22 T'BK 'vBM/B+ iQ b- 7BH2 ivT2 +? M;2b- bB
a? MMQM 2Mi ' QTv Q7 /i - M/irQb2+QM/ 'vBM/B+ iQ b-/2H2iBQM-
M HvxBM; i° Mb7Q K iBQM H +? M;2b BM mb2 /i ;2M2 HHv BMi (
bQHMIBQM r?2M i2bi2/ ; BMbi 9Nk ° MbQKr "2 b KTH2b bT MMBM;
bi® i2b RyyW /2i2+iBQM ++m > +vrBi? K2/B M Q7 Ry Qmi Q7 8Ryy
K2/B M/ i HQbb Q7 QMHv yXkWX h?Bb "2/m+2/- M/ BM +2°i BM +
TVv " MbQK-?22M+2 T Qi2+iBM; i?2 mb2" ; BMbi > MbQKr 2 ii +Fb
Q7 **vTiQ.'QT Bb i? i Bi + MMQi /B772 2MiB i2r?2i?2  /Q+mK2Mi 2M
i?2mb2° Q" #v > MbQKr "2-/m2iQr?B+? mb2  BMi2 p2MiBQM Bb M2+
2M+ vTiBQMX

qBi? QMHvV kXeW p2' ;2 Qp2°?2 /- BM ky® d~Q M HY AR 1L2(x2 Q HQ|
/' i ; BMbi2tBbiBM; ™ MbQKr 27 KBHB2b #v KQMBiIiQ BM; M/ M Hv
7Q  TQi2MiB H® MbQKr "2#2? pBQ X 1.1JShAPLIQQFBMIiQ ++Qm
bm+? b i?2 2Mi"QTv " iBQ Q7 /i #HQ+Fb- 7BH2 +QMi2Mi Qp2 r Bi
72 im 2b bm+? b /B '2+iQ'vi p2'b H- ++2bb 7 2[m2M+v- 2i+X " b
M/ _2+m bBp2 62 im 2 1HBKBM iBQM U_69V2ER+2/x JVH EBZ /a{Q "2
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* H+mH iBQM UJa*V 7mM+iBQM i? i T°QpB/2b 2 +? T°Q+2bbrBi? K
+2°i BMi? 2b?QH/ + mb2b _1.1JShAPL iQ /22K i?2 T'Q+2bb b K F
M/ "2TQ i i?2 K HB+BQmb +iBpBiviQi?2 mb2  7Q° TT Qp HX

S v" 2 F8(- Bb MQi?2" bQHMIiBQM 7Q  +QK# iBM: > MbQKr "2 rBi? |
Qp2°?2 / 7Q° +QKKQM rQ ' FHQ /b K FBM; Bi bmBi #H2 7Q° T Q +iBj
bQKr '2X S v"'2 FiQQF /p Mi ;2 Q7 i?2 2v#'B/ 2M+"VvTiBQM b+?2K

MbQKr 2X Ai 2QH/b i?2 bvKK2i'B+ 2M+"vTiBQM F2vb-i?2 QM2b m
pB+iBK K +?BM2- M/ 2p2Mim HHv 2KTHQvVb i?2b2 F2vb iQ /2+ vTi 7E
"2+Qp2° #H2rBi?QmiT vBM; ~ MbQKX S v"'2 F2KTHQvVb b2+m'2E
7TBH2 rBi? /KBM T BpBH2;2b T Qi2+i2/ #v T Bp i2 F2v iQ T Qi2+i |
F2vb- H;Q 'Bi?K /2i BHb- M/ F2vK i2°B H2KTHQV2/ #vi?2  MbQKr
iBQM #v ° MbQKr "2-i?2 F2vp mHi Bb ++2bb2/ mbBM; i?2 T Bp i2 F2
iQ '2+Qp2° 2M+'vTi2/ 7TBH2b mbBM; i?2 BM7Q 'K iBQM p BH #H2 BN
Ryd ™ MbQKr "2b KTH2b-S v" 2 F+QmH/ 2+Qp2 7BH2b 2M+ vTi2/;
Q7  MDbLQKr "2rBi? M2;HB;B#H2 mMiBK2 Qp2 ?2 /X

>2 M M/2x 2)J TH2b2Mi2/ ?2QM2v7BH2b@# b2/ TT Q +?2 7Q 2 "Hv /2
+QmMMi2 K2 bm 2 7Q° ° MbQKr "2X h?2 T'QTQb2/ QBMBK®@#2b2/ iC
2QM2v “+?Bp2- 6A6P HBF2 7BH2 i? i #HQ+Fb > MbQKr "2 M/ H m
/IBIBQM iQ i? iX .m2 iQ Bib HQr +Qbi M/ +QKTH2tBiv- i?2 /2THQV
2 KT2 i?2MQ' K HQT2 iBQMb Q7i?2QT2" iBM; bvbi2KX GQ;B+ H
2QM2Vv7BH2 bvbi2K- "2/B 2+iBM; i?2  MbQKr 2iQi?2 +2Mi> Hi T 7
i72 7TBH2 bvbi2KX h?2 +2Mi° Hi  T7BH2r b+'2 i2/ b ?B//2M 7BH2 |
M/ Bib TQi2MiB H "2KQp Hr b KQMBiQ 2/ mbBM; BMQiB7vX

IMHBF2 T 2pBQmbHvV /Bb+mbb2/ i2+?MBEM2TFHQU2H? 7B MEIRI@M i( i 2
+?BM2 KQ/2H iQ i~ +F M/ M Hvx2i?2 bi i2 Q7 i?2 pB+iBK K +?BM2
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bQKr "2X h?2/vM KB+@ M HvbBb # b2//2i2+iBQM KQ/2H "2HB2b QM
"2T 2b2MiBM; i?2 TQHVKQ T?B+ M im 2 Q7 MbQKr “2X h?2 K2i?Q/
i?72 pB+iBK K +?BM2 #v KQMBiQ BM; mb2" 7BH2b- H i2° H@KQp2K2I
*2bQm +2b- M/ T2'bBbi2M+2 Q7 +iBp2 T°Q:" KbX h?2 T°QTQb2/ K2
+2bb7mH BM i?2 + b2 Q7 9ee Qmi Q7 9d8 > MbQKr "2 b KTH2b- r?B+"
T°QTQDb2/K2i?Q/bi F2ZM BMiQ ++QmMi #vi?2 mi?Q bX "mi-i?2 T°Q
iQ /2i2+i K Hr "2 i? i 2Mi2 2/ i?2 pB+iBK K +?BM2 i?°Qm:? bi2 Hi?
2M2° i2/ RXNW 6L i2bBM+2 +2°i BM > MbQKr 27 KBHB2b /B/ MQ
r?BH2 BM72+iBM; i?2 bvbi2KX

iXk _ MbQKr "2 .2i2+iBQM IbBM:; J +?BM2 G2

*QMiBM2HH) Zi' ¢TQ b2/ b2H7@?2 HBM; /[/@QM /'Bp2  a?B2H/6a- r°
T Qi2+iBQMH v2" +iBM; b +QTv@QM@r Bi2 K2+? MBbKX a?B2H
H2p2Hi® Mb +iBQMbBM i?2 7BH2bvbi2K- M/B7 T Q+2bb/2pB i2b 7
#v M HVXBM; #BHHBQMb Q7 AfP 7BH2 bvbi2K “2[m2bib 7°QK i?Qmb
"2 H@rQ H/K +?BM2b-BiBb/22K2/K HB+BQmb- M/Bib2772+ib "2
h?2 +H bbB7B+ iBQM Q7 MbQKr 2 M/ #2MB;M 7BH2br b ii'B#mi2/
Q7 Ryyi'22b-rBi? K HB+BQmb UYRV M/ #2MB;M U@RV bi?2 Qmi+C
2 +?2i°22r b //2/- M/ 2bmHib > M;BM; 7°QKYyiQ Ryy BM+HM/BM; #C
K HB+BQmb r?2°2 b Mv M2; iBp2 "2bmHibr2°2 K "F2/ b #2MB;MX
ivT2b Q7 + Qbb@p HB/ iBQM r2°2 T2 7Q K2/ /2KQMbi' iBM; HQr /2’
bTHBi M/ 2/m+2/7 Hb2 TQbBiBp2b /m2iQ iB2@# 2 FBM;X a?B2H/
T2 +2Bp2/ Qp2'?2 /- HQr "mMiBK2 Qp2'?2 / BM i?2 + b2 Q7 2tBbiB
i?2 + b2 Q7 "2[mB 2/ # +FmTb- M/ HQr biQ" :2 "2[mB 2K2Mib- K FB
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" MbQKr "2 /2i2+iBQM M/ "2+Qp2 v/ Bp2 X

ai iB+ M HvbBb HQM2 /Q2b MQi b22K 2MQm;? iQ +QK# i~ MbQKr °
Q#7mb+ iBQM M/ TQHVKQ 'T?B+ ° MbQKr "2 p "B MibX >2M+2 /vM
TT Q +?2 bm+? b _ MBPQRGHH+QK#BM2b bi iB+ M/ /vM KB+ M HVbE
#2ii2° BM M HvxBM; M/ KBiB; iBM; ~ MbQKr "2 ii +FbX _ MbQKqg F
i THv2 i? ii;b T Q+2bb b K HB+BQmb # b2/ M/ BMBIiB H bi iB
iQ BMBIiB i2 # +FmT Q7 i?2 2tBbiBM; 7BH2b 7Q° TQi2MiB H "2+Q
+H bbB7vBM; i?2 T°Q+2bb b MbQKr '2X h?2JG H v2' Q7 _ MbQKq
i?72 +QKT +i 72 im 2 b2i 2ti® +i2/ 7°QK i?2 bi iB+ M/ /vM KB+ 2M;B
G _-aoJ- LL- _6- M/:h" H;Q Bi?Kbr2 2 BKTH2K2Mi2/ rBi? Rk@ + "
mbBM; QM2 > MbQKr "2 7 KBHv i iBK2 bi?2i2bi b2i HQM; rBi? ?
b KTH2b-QM i?28d9  MbQKr "2b KTH2bbT MMBM; Rk 7 KBHB2b M
T2 7Q Kb #2birBi? hS " i2 Q7 yXN3k8 M/ 7 Hb2 TQbBiBp2  i2 Q7
bm++2bb7mHHV /2i2+i2/ jyw2 Q@. v MbQKr "2b KTH2b 7' QK oB ' n
/2i2+iBQM " i2 + Qbb ey b2+m Biv2M;BM2bX

iXj _ MbQKr "2 .2i2+iBQM IbBM: J +?BM2 G2

SA* HHbD

a; M/m>> 2jNHBM kyRe B/2MiB7B2/  MbQKr 2 iQ #2 K DQ  +?mMF
K Hr "2 b KTH2b /2i2+i2/ BM kyR8X hQ +QmMi2 i?2; QrBM; T Q#H2K
TQb2/ MJIG@# b2/ TT Q +? M AR/ IWM2KBA (HHV M HvxBM; M/ +H
* MbQKr "2X 1H/2_ M 7Q+mb2b QM i?2 BMBiB HT? b2b Q7 M TTHE
/VM KB+ HHv KQMBiQ  7Q" 2bi #HBb?2/ > MbQKr "2 +? > +i2 BbiB+b
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2° iBQM +QMbBbib Q7 83kb KTH2b Q7 > MbQKr "2 + ' Qbb RR 7 KBHB
i?72 KQbi T'2p H2Mi 7 KBHB2b- M/ N9k ;QQ/ TTHB+ iBQMb 7 QK i
72 im 2 b2i Q7 jy-Ned- bT MMBM; + Qbb _2;Bbi'vE2vPT2 iBQMb-
6BH2 PT2  iBQMb- 2i+X- 2ti’ +i2/ 7°QK i?2 DbQM "2TQ ib T Q/m+2|
E2v PT2 iBQMb- M/ SA ai ib 2K2 ;2/iQ #2 i?2 KQbi "2H2p Mi 72 in
iQT 9yyfRyy 72 im 2b # b2/ QM i?2Jmim HAM7Q K iBQM + Bi2 B X
L"- 1H/2_ M T2 7Q Kb #2ii2  # b2/ QM i?2 1*-r?2 2 b oB mbhQi H Q
1H/2_ M6éb T2 7Q K M+2 Bb +HQD2HV K i+?2/iQ oB mbhQi HX 1H/2_
M2r 7 KBHB2b Q7 ° MbQKr "2 rBi? r2B;?i2/ p2 ;2 Q7 #Qmi yX3dRI
yXNjjy rBi? Ryy 72 im 2b- + Qbb i?2- K2MiBQM2/ RR 7 KBHB2b- #v
BHv i iBK2 7°QK i?2i BMBM; b2iX " b2/jRQMM HMBBb- BM KyRN- E
2i Y- M/ BM kyky- EQR ZIQWE/2/ M 2ti2MbBQM iQ i?2 #Q/v Q7 °
T'QTQbBM; S'2@1M+ vTiBQM .2i2+iBQM H;Q Bi?K US1. V 7Q" T 2]
Q7 MbQKr “2X

S1. - bT QTQb2/#v BQFRKbHQ T 2p2Mi+ vTiQ@ MbQKr "27 QK 2M
7BH2bX Ai 7TmM+iBQMb b irQ T? b2 bQHmMIBQM-r?2'2BM S? b2@A
UG V-r?B+? +QKT "2bi?2 SAb;2M2  i2/#vi?2b KTH2f7BH2 mM/2" i
BM Bib aB;M im 2 _2TQDbBiQ v Ua_V r?B+? +QMbBbib Q7 bB;M im".
 MbQKr "2X h?Bb Bb +?B2p2/ #v mMMBM; i?2 i2bi b KTH2 i?°Qm
*M+FQQ mMMiBH M SA 2H i2/iQ2M+ vTiBQMBb 2M+QmMi2 2/- 7TQH
7°QKi?2 2TQ i;2M2" i2/ #vi?2 b M/#QtX 7i2 2ti° +iBQM- HH SAL
r?B+? bi "ibrBi? i?2/Bb+"2iBx iBOQM Q7 MmMK2 B+ Hp Hm2b 7QHHQT
T 2/B+iBQM bi ;2 Bb # b2/ QM ?QKQ;2MQmb 2Mb2K#H2 Q7 /2+BbB
M/ bm#b2i Q7 HH i?2 72 im 2b-r?22'2 72 im'2 +Q "2bTQM/b iQ
T 2/B+iBQM 7Q" +H bbB7vBM; b KTH2 b MbQKr 2 Q  #2MB;M BM
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Q7 2 +? /2+BbBQM i22X h?2 7BM H T 2/B+iBQM rBHH 2Bi?2  bi i2 i
BM r?B+? + b2 i?2b KTH2 rBHH MQi #2 2t2+mi2/ M/ rBHH i'B;;2  mb
#2MB;M r?2 2BM i?2 b KTH2 rBHH #2 HHQr2/iQ +QMiBMm2 MQ K H

AM S? b2@AA-# b2/ QM i?2 "2bmHib Q7 S? b2@A-i?2a_BbmT/ i2/
K i+?BM; Q7 BMTmi b KTH2b BM S? b2@AX G Bb i BM2/ QM /i T
GN- #mi QMHv i?2 SA@# b2/ 72 im 2b r2°2 mb2/ rBi? M 3y,ky bTHE
i2biBM;X AMBiB HHv- i?2 T2 7Q K M+2 Q7 S? h2@A Bb +QKT "2/ rB
M1Mb2K#H2 Q7 _6 M/L"-r?2°2S? b2@A T2 7Q Kb #2ii2 i? Mi?2 (
yXNNjy- yXyR8e 6S - M/ M2 °Q " i2 Q7 yXykN8X h?2 Qi?2" 2tT2"
T27Q K M+2 rBi? _6- _6 rBi? *Q "2H iBQM®@# b2/ 62 im 2 a2H2+iB
S'BM+BT H *QKTQM2Mi M HvbBb US* V-r?2°2 6 rBi? *6a 2t?B#Bi
i2 KQM; i?2 i?°22X 6 QK i?Bb 2tT2 ' BK2Mi- r2 mM/2 bi M/ i?2 BK
i?72 "B;?i 72 im 2 b2H2+iBQM H;Q Bi?K 7Q  BKT Qp2/ +H bbB7B+ |
+QKT 2b S? b2@A rBjRLAHI2 2MHK/2_ M ? b ?B:?2° I*- M/ HQr2"
2°°Q  #mi H ;b #2?BM/ S? b2@A BM i2°Kb Q7 6S_X h?2 F2vi F2 r v |
i? iS1. S? b2@A Bb #H2iQ +?B2p2T2°7Q K M+2 H2p2Hb bBKBH
bi?272 im 2 b2i BM +QMi’ biiQ 7Bp2 /B772 2Mi + i2;Q B2b Q7 72
BM/B+ iBM; i?2 BKTQi M+2 Q7 SAb 7Q " MbQKr 2 +H bbB7B+ iBQ

"“MBH/BM: QM i?Bb M HY/R-BBHMKQKEY2i+@®NMi B#mi2/iQi?22 "Hv/2i2+iE
MbQKr 2 mbBM9ypHBiZ M BKT Qp2// i b2i +QMbBbiBM; Q7 83k HQ
MbQKr "2 b KTH2b M/ N9k ;QQ/r "2 b KTH2b jN QHQM ;MBi? j8xi H

M2r + vTiQ@ MbQKr 2 b KTH2b 7°QK oB mba? "2- M/ M //BiBQM

b KTH2b 7°QK i?2wQQX P7 i?2 NN8 > MbQKr "2 b KTH2b- Ny9 b KTH:

i?2B° "2TQ ib- M/ QMHvV ky8 r2°2 7QmM/ iQ #2 2M+ vTiBM; b KTH2L

i?72 6+ vTido F2vrQ /r b /2i2+i2/ BM i?2B" SA b2[m2M+2X h?2 G r?E
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/IBb+ 2iBx iBQM- BM i?Bb + b2- +?B2p2/ RyyW "2+ HH " i2 rBi? M
M/ BMi?2 + b2 Q7 + Qbb@p HB/ iBQM-i?2 "2+ HH "~ i2r b NNXNNW
R9 SAb i? i+ M b2'p2 b F2v /B772 2MiB iBM; 7 +iQ b 7Q"° ° MbQK
Kv QTBMBQM- i?2 T '2b2Mi2/ 2b2 "+?2 bm772 b 7 QK +2°i BM /" r# A
7 KBHB2b Q7 ° MbQKr "2 +QMbB/2 2/ ? p2 MQi +? M;2/ bBM+2 kyRe-
Q7 MbQKr "2-K FBM;i?2 +H bbB7B+ iBOQM T QM2 iQ Qp2 7BiiBM;X
6+ vTio bi?2 QMHVbDbQmM +2 Q7 +H bbB7B+ iBQM 7Q  b2T * iBM; ML
mb2 /i Kv#2 BMbm77B+B2Mi- M/ KQ 2 +QKT 2?2MbBp2 K2 bm"
2M+ vTiBOQM Q7 mb2 /i X "QmM/ iPBBNVBKR/ mwRa# 20 MbQKr 2 /2i2+i
i2+?MB[m2# b2/ QM M HvbBb Q7 AfP _2[m2bi S +F2iUA_SV HQ;bmb
ULLVTIrBi? iQi HQ7 kdk " MbQKr 27 KBHB2b + Qbb R3 7 KBHB2b
2i HOB ¢Qp2° ;2 Q7"  MbQKr 27 KBHB2b7Q" MJG@# b2/ MbQKr
rbi?2 KQbi +QKT 2?2MbBp2 QM2 rBi? R3 mMB[m2 7 KBHB2b mM/2"

AM kykR- HKQmM®) 2QMbE/2 2/ Rk /B772 2Mi 7 KBHB2b Q7 °~ MbQKr
bQKr "2 b KTH2b- M/ ee #2MB;M b KTH2b BM i?2 7Q 'K Q7 b 72 "2T
SA@# b2/ +H bbB7B+ iBQM Q7 > MbQKr "2 mbBM; JGX iQi HQ7 ky
72 im 2 b2i-r?B+2r b 2p2Mim HHv "2/m+2/iQ j T'BM+BT H +QKTQNM
r?B+? aoJ- _6- M/ F@LL r2°2 2KTHQvV2/ 7Q" +H bbB7B+ iBQM rBi?
F@QLL T2 ' 7Q K2/ i?2 #2bi rBi? i?2 ?B;?2bi "2+ HHp Hm2 M/ 6@R b
"2bT2+iBp2HvV 7QHHQr2/ #v _6 M/ aoJX

iX9 A/2MiB7B2/ 2b2 “+? : Tb

aQ 7 “r2? p2 /IBb+mbb2/i?2 2pQHmMIiBQM Q7 ° MbQKr 2 M/ i?2 "2b:
iQ Bib BMbm :2M+2 BM i?2 T 2pBQmb b2+iBQMbX g2 /Bb+mbb2/ p B
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M/ T 2p2MiBQM Q7 ° MbQKr "2 rBi? M/ rBi?Qmii?2 mb2 Q7JG HQWMN
bm+? b 7BH2 bvbi2K KQMBiQ ' BM:- KQMBiIiQ'BM; Q7 A_S HQ:b- M |
QM i?2b2- +2°i BM '2b2 “+? ; Th ‘2 2pB/2Mi M/ b2'p2 b KQiBp iBC
B/2MiB7B2/ "2b2 "+? ; Tb "2 HBbi2/ #2HQr,

C" b2/ QM i?2 HBi2 im 2 "2pB2r-i?2 K tBKmK MmK#2" Q7 > MbQK
2°2/ #v Mv JG@# b2/ "2b2 *+? QM > MbQKr 2 /2i2+iBQM Bb R3
Vvm# 2i B9 F7Q  A_SHQ: M HvbBbX h?2 MmK#2 Q7 7 KBHB2b +Q
" MbQKr "2 +H bbB7B+ iBQM Bb T 2iivHQr M/ K v+ mb2i?2 T 21
HbQ K FBM; i?2 i’ BM2/ KQ/2H H2bb "Q#mbi 7Q  i?2 /2i2+iBQM
+QKTH2i2HvV M2r 7 KBHB2bX

CAMi?2 + b2 Q7 MbQKr "2 +H bbB7B+ iBQM mbBM: JG M/ SA +
+QMbB/2°2/ i?2 "QH2 Q7 i?2 7°2[m2M+v Q7 SA + HHb 7Q° +H |
"2b2 “+72°b? p2 /Bb+ 2iBx2/i?2 7 2[m2M+v Q7 SA + HHbiQ +QI
7Q°K i 2T 2b2MiBM; i?2 2tBbi2M+2fMQM@2tBbi2M+2 Q7 M SA
i?72 BMTmi 7Q i?2JG H;Q Bi?Kb +H2 "HvX

CIM/2 bi M/BM: i?2 M im 2 Q7 i?2 /i b2i #27Q 2 TTHVBM; Mv J
7Q° 2Bi?2  T'2@T Q+2bbBM: Q' +H bbB7B+ iBQM Bb 2ti ' 2K2Hv
BM +?QQbBM; i?2 "B;?i H:Q Bi?K- M/ KQbi BKTQ i MiHV r?2i?:
TTHB+ #H2iQ +2i BM/ i b2iQ MQi# b2/ QM Bib /Bbi'B#miBQ
T2i BMBM; iQ i?Bb "2b2 “+? ? b MQi 2tTHB+BiHv bi i2/i?22 M ir
+QMbB/2" iBQMX

Ch?2 /IBb+mbb2/ #2? pBQ  H M HvbBb i2+?MB[m2b i? i BMpQHp?
M HvbBb ? p2 MQi mb2/ +QKT 2?22MbBp2 H #2HBM: i2+?MB[m2b
bQKr 2 Q' #2MB:MX AM i?2 + b2 Q7 2 "Hv /2i2+iBQMK7 ° MbQ



k9 +Nzy 1 kY “7&2 f2rh &

i?72 mMi?Q b ? p2bii2/i? iQ7i?2 NN8 MbQKr "2 b KTH2b mM/2
T Q/m+2/6/2bB 2/ 2TQ ib-6r?2 2BM i?2i2 K 6/2bB 2/ 2TQ ib¢
2tTH BM2/X

jX8 2b2 "+?2 Zm2biBQMb

"b2/QMi?2HBiI2 im 2 2pB2r T 2b2Mi2/ #Qp2- M/i?2B/2MiB7B2/"
"2b2 "+? [m2biBQMb r2°'2 7Q KmH i2/,

C _ZR .Q2bi?2 7 2[m2M+v Q7 SA * HHb ? p2 Mv 2772+i QM i?2
bQKr "2\
C _Zk, * Mi?2JG +H bbB7B+ iBQM Q7 MbQKr "2#2DmbiB7B2/ rBi

Q7 MbQKr "2 M/ #2MB:M bQ7ir 2\

h?2 “2b2 “+? [M2biBQMb 7Q KmH i2/ #Qp2 rBHH 7Q K i?2 # bBb Q
272 °2M+2/ M/ Mbr2°2/i?2°Qm;?2Qmii?2 i?2bBbX



*?2 Ti2 9

J2i?Q/QHQ:v 1tT2 'BK2Mi H a2i

h?Bb +? Ti2  rBHH #°B27Hv QmiHBM?2 i?2 K2i?Q/QHQ;v /QTi2/ #v i
+H bbB7B+ iBQM Q7 MbQKr "2b KTH2b #Vv miBHBxBM: Bib #2? pBQ
i72 2tT2 ' BK2Mi Hb2imT BM /2i BHX

9XR J2i?Q/QHQ:v

h?2 7HQr+? i b?QrMIXRBEH BIM2b i?2 2M/@iQ@2M/ K2i?Q/QHQ;v Q
"2b2 "+?X h?2 /2b+ BTiBQM Q7 2 $XRbH2B BHW thdH Qir2/ BM

Ca KTH2 *QHH2+iBQM,

Nk9 ° MbQKr "2 b KTH2br2 2 +QHH2+i2/ 7 QK J Hr “2" x -
BiQ'vQ7 K Hr "2 b KTH2b p BH #H2 iQ BMi2HHB;2M+2 T Qp
M/ i?2 BM7QDb2+ "2b2 “+2 +QKKmMBIivX

e8e ;QQ/r " 2b KTH2b 7Q gBM/Qrb@# b2/ TH i7Q Kbr2 2 +Ql

AM7Q K2 -r?B+? Bb "2TQbBiQ'vQ7 TTHB+ iBQMb 7Q  p 'E
Ca KTH2 am#KBbbBQM iQ *m+FQQ a M/#Qt,

h?2 +QHH2+i2/ b KTH2b r2°2 bm#KBii2/ iQ *m+FQQ a M/#Qt

gBM/Qrb d pB+iBK pB'im HK +?BM2 7Q° M HvbBbX

k8



ke +NzZy 7 :YKY NAz2Aanl- 2,7 Oeqfé zabf

6B;m 2 9XR, J2i?Q/QHQ:v PmiHBM?2

C*m+FQQ 2TQ'i:2M2  iBQM M/ M HvbBb, PM+2 *m+FQQ +QKT!
b KTH2- Bi ;2M2" i2b CaPL "2TQ i +QMbBbiBM: Q7 SA bi ib- T
im2b HQM: rBi? Qi?2 bi iB+ M/ #2? pBQ  H +? > +i2 ' BbiB+b Q

CaKTH2 G #2HBM;,

_ MbQKr "2 b KTH2b r2 2 H #2H2/ b 6R6X
'QQ/r "2 b KTH2b r2 2 H #2H2/ b 6yo6X

o 'BQmb + Bi2'B bm+? bbB:M im'2 M HvbBb- b+ 22Mb?Qib
VbBb r2 2 T2 7Q K2/ iQ bbB:MH #2Hb iQ i?2 b KTH2bX

h?2 b KTH2b i? i /B/ MQi K22ii?2 + Bi2 B K2MiBQM2/ #Qp2
C 1ti° +iBQM Q7 SA + HHb,

SA + HHb 7Q 2 +? b KTH2 r2 2 2ti® +i2/ 7" QK i?2 CaPL 2T
*m+FQQ #v ;; 2; iBM; HHi?2 SAb + Qbb HHT Q+2bb2biQ
rBi? HH SAb M/i?2B°  + HH 7 2[m2M+B2bX



YIY 2,y Oefé zaby vy kd
h?2 S'BK "v. i b2i +QMbBbi2/ Q7j93  MbQKr 2b KTH2b bT
M/ jjy ;QQ/r "2 b KTH2bX

h?2 w2 ' Q@. v/ i b2i +QMbBbi2/ Q7 eR > MbQKr "2 b KTH2b
7 KBHB2b- Q7 r?B+? RR 7 KBHB2b r2 2 Kmim HHv 2t+HmbBp:
M/ jR :QQ/r "2 b KTH2bX

CJGJQ/2H h® BMBM;,

IM/2 biQQ/i?2 /i b2i/Bbi B#miBQM M/ +? ~ +i2 BbiB+bX

TTHB2/ T 2@T Q+2bbBM; i2+?MB[m2b M/ 72 im 2 b2H2+iBC
i"B#mMiBQMX

*QM/m+i2/ :"B/ a2 *+?2 7Q 2 +? +H bbB7B+ iBQM KQ/2H 2KTF
*QM/m+i2/p "BQmb 2tT2 ' BK2Mib QM i?2 S'BK “v. i b2irBi? _

aoJ H;Q Bi?KbX

CJQ/2H 1p Hm iBQM, h2bi2/i?2 i  BM2/JG KQ/2Hb ; BMbii?2 i2
#v bTHBIiBM; i?2 S'BK "v. i b2i- M/ 2p Hm i2/i?2 "2bmHib mbB!
6@R a+Q ' 2-2i+X

Cw2 Q@. vh2biBM;, h?2i BM2/JG KQ/2Hbr2 2i2bi2/ rBi?i?2 w2
i?72 "2bmHibr2°'22p Hm i2/ mbBM; S'2+BbBQM- ++m  +v- 6@R a

OXk 1tT2 BK2Mi H a2imT

h?2 2tT2 ' BK2Mi H b2imT 7Q° 2 +? bT2+i Q7 i?29%2BR HBDIRIQM BN
2tTH BM2/ #2HQr,



k3 +NzZy 7 :YKY NAz2Aanl- 2,7 Oeqfé zabf

6B;m 2 9Xk, Pp2 pB2r Q7 1tT2 BK2Mi Ha2imT

O9XkXR >QbiJ +?BM2 a2imT

h?Bb b2+iBQM rBHH /2b+"B#2 i?2 ? “/r "2 M/ QT2 iBM; bvbi2K +C
K +?BM2 mb2/ 7Q" ?QbiBM; i?2 pB+iBK Q° ;m2bi K +?BM2- M/ *m+
? /r "2 M/ QT2 iBM; bvbi2K +QM7B;m  iBQM Bb HBbi2/ #2HQr,

C .2HH PTiBTH2t Nyky

C AMi2HU_V *Q 2UhJV Bd@9ddy *SI ! jX9y:>x

C*Sl "+?Bi2+im 2, t3ene9

CLMK#2 Q7 *Q 2b, 3 >QKQ;2MQmb *Q"2b

C_J,9t3RNKkJ" .. jReyyJd>x

C>"/.BbF, g.*q.jyl6_s@e31 jh"

Cl#mMim R3Xy9Xe Gha- #BQMB +



YIY 2,y Oefé zaby vy kN

h?2 b2imT T°Q+2bb 7Q" *m+FQQ a M/#Qt BIXRb+ B#2/ BM TT2M

O9XkXk :m2biJ +?BM2

h?2 pB'im HBx iBQM bQ7ir "2 mb2/ iQ b2imT i?2 ;m2bi pB'im H K +
bQKr "2 M/ #2MB;M b KTH2b Bb P* +H2 oB'im H"Qt 8XkX9k @ I#mM
bBQMVX h?2 bT2+B7B+ iBQMb 7Q i?2 ;m2bi K +?BM2 9Y2XHBbi2/ #2
CPT2 iBM; avbi2K, gBM/Qrb d Ue9@#BiV
C" b2J2KQ v, 3RNkJ"
CS Q+2bbQ b, 9
C ++2H2 iBQM, oh@tf J.@o-L2bi2/S ;BM;-S 1fLs->vT2 @o S
C> "/ .BbFaBx2, k8eXyy :"

Ca? "2/ 6QH/2°b, LQM2

h?2 "2[mB 2/ +QM7B:m" iBQMb 7Q  i?2 :m2bi K +?BM2 "2 HBbi2/ #2

Ch?2 M2irQ'F / Ti2 rb+QM7B;:m 2/ mbBM: i?2 7TQHHQrBM: bT2+

AS //'2bb RNkXRe3X8eXRyR UoJ AS // 2bbV

am#M2iJ bF k88Xk88Xk88Xy

.27 mHi : i2r v RNkXRe3X8eXR UAMi2 M2i ++2bbBM; BMi2"
.Laa2 p2'b 3X3X3X3f3X3X9X9

C gBM/Qrb 6B 2r HH r b /Bb #H2/iQ K F2 bm 2 Bi /Q2b MQi BMi2 7
Q7  MbQKr "'2b KTH2b M/ ?2M+2 /BbiQ ii?2 M2irQ'"F M HvbBbD



iy +Nzy 1 :YKY NAz2a&anl- 2,97 Oefé za by

6B;m 2 9Xj, :m2biJ +?BM2 *QM7B;m  iBQM

C gBM/Qrb 1T/ i2br2°2 HbQ /Bb #H2/iQK F2bm 2i? i HH  MbQKr
[2°2 "mM QM i?2b K2 # b2 +QM7B;m" iBQMX

'm2biJ +?BM2 6BH2bvbi2K ai m+im~2

h?Bb b2+iBQM rBHH /Bb+mbb i?2 7BH2bvbi2K bi'm+im 2 Q7 i?2 gqB
K +?BM2X h?2 pB+iBK K +?BM2? b iQi HbBx2 Q7 k88:"- Q7 r?B+?j
i72 qBM/Qrb d QT2 iBM; bvbi2K- M/ i?2 /mKKv 7BH2b //2/iQ i?2 bv
Q7 7°22 bT +2X h?2 /mKKv 7BH2b r2°2 //2/ 7Q" i?2 pB+iBK K +?BN
"2 bQMb,

C6Q i?72 MbQKr 2iQ T2 +2Bp2i?2K +?BM2 b "2 Hmb2 K +?F
#Qt #2+ mb2 +2°i BM > MbQKr "2 ? p2 i?2 #BHBiv iQ /2i2+i b



YIY 2,y Oefé zaby vy iR

M/ bm#b2[m2MiHv biQT MQ K H 2t2+miBQMX h?Bb rBHH H2 /i
TQi2MiB HHvV + mMbBM: i?2 > MbQKr "2 b KTH2 iQ #2 H #2H2/ b #

CPM+2 -~ MbQKr "2 b KTH2 bi "ib 2t2+miBQM- Bi Kmbi ? p2 mb2
iQ KQ/B7v- Q" HQ+Ff2M+ 'vTi 7Q Bib 2t2+miBQM +v+H2 iQ +QK
MQi ? p2 mb2 /i iQ BMi2  +i rBi?- Bi K v MQi 2t2+mi2 MQ K H
MQi + HHBM; +2'i BM SAb i? i K v TQi2MiB HHv b2'p2 b TQBN
#2MB;M b KTH2bX

h #H2 9XR, Pp2 pB2r Q7 i?2 :m2biJ +?BM2 6BH2bvbi2K

GQ+ iBQM O 6BH2b 6BH2 aBx2 UBM :"V

*$mb2 b$ /KBMBbi iQ $.Q+mK2MIDXKNNN
*$mb2 b$ /KBMBbi® iQ $.QrMHQ /pXjeR9j
* . "Bp2 Rkd9 3Xy3

hQi H R3Re RkXdj8

h #H4H2 9Xk, .2i BH2/ Pp2 pB2r Q7 i?2 :m2biJ +?BM2 6BH2b

6BH2 hvT?2 .Q+mK2Mib .QrMHQ /b . Bp2
O Ai2Kb aBx2 UBM :"V O Ai2Kb aBx2 UBM :"V O Ai2Kb
6QH/2 b RjUj3yV RXd8 URjNV y Xk9k 9R URKkjkV i XNR
wBTT2/ UgBM_ _¥ kX 9N R yXRRd ky 9XRS8
J2/B SH v2 ' GBi2 KTj 8XVYjj R yXyy8 y y
rQ"Fb?22ib e yXyyR R yXYyYyyR Rk yXyR
IQ#2 T17 k yXYyyR R yXyyy3 Ry yXyR
hQi H iNN 9Xk38 R9j yXje9N Rkd9 3Xy3

"2HQr Bb # B27/2b+ BTIiBQM Q7 i?2 7BH2bvbi2Kbi m+im 2 M/i?2
ImMKKv 7BH2b- r?B+? Bb HbQ bmMKRM/Bxx2BEK h #H?2

Ch #H2X@mMiHBM2b i?2 ?B;?@H2p2H HQ+ iBQM Q7 i?2 R3Re 7BH?2
:22: iBM;iQ TT QtBK i2Hv RkXd:"X
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Ch #H®XK QpB/2b /2i BH2/ QmiHBM2 Q7 i?2 7BH2b M/ 7QH/2 b |
i BQMb K2MiBQM2XBNQMEHBI? i?72 MmMK#2 Q7 7BH2b- 7BH2ivT2b
bBx2X

C h?2 7BH2 ivT2b //2/iQ i?2 pB+iBK K +?BM2 BM+Hm/2 X+bp- XtH
XDT;- M/ XTM;X Ai Bb BKTQ i Mi 7Q" i?2 pB+iBK K +?BM2 iQ BK
K +?BM2 M/ ?22M+2 Kmbi +QMi BM p 'B2iv Q7 7BH2 ivT2b iQ p
b M/#Qt 2MpB QMK2MiX

aQ7ir "2 AMbi HH2/ QM :m2bi J +?BM2

b K2MiBQM2/ T 2pBQmbHv- Bi Bb BKTQ i Mi 7Q  i?2 ;m2bifpB+iBK |
rQ"H/ mb2 K +?BM2 iQ K F2bm 2 i? i MbQKr "2 b KTH2b /Q MQi T:
+?BM2 b b M/#Qt 2MpB QMK2MiX hQ K BMi BM "2 H@rQ H/ mb2
mb2/ bQ7ir "2 bm+? b /Q#2 2 /2 - dwBT- LQi2T /YY- 2i+X r2°2 BM
K +?BM2 7Q" i?2 > MbQKr "2iQ 2M; ;2 rBi? B7 M2+2bb “v- M/ T 2p2
2HHX +QKTH2i2 HBbi Q7 i?2 bQ7ir "2 BMbi HH2/ QM i?2 pB+iBK
bM Tb?Qi BMIKB; m 2

6B;m 2 9X9, aQ7ir "2 AMbi HH2/ QM i?2 :m2biJ +?BM2
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PM+2 i?2 ;m2bi K +?BM2 b2imT Bb +QKTH2i2-i?2b2imT T? b2 7Q *r
6QHHQrBM; i?Bb- *m+FQQ AKTH2K2Mi iBQMKBD?RbH*+ BBM2H BN bTH2"
i BM +QM7B;m" iBQM +? M;2b- *m+FQQ AXIBXB?R EX QB Qb BV bT KIM
2t2+miBQM QM *m+FQQ BHHmMKKXikKM/B/@b FTRMBEYM Q7 “2TQ ib ;2M?2

*m+FQQ BM TTRKXM|Bt



*? Ti2 8

| b2

8XR JQiBp iBQM

h?2 /i b2i Bb QM2 Q7 i?2 F2v TB2+2b Q7 i?Bb ‘2b2 “+? #2+ mb2 B
BM7Q K iBQM 7Q° JG H;Q Bi?Kb 7Q  i?2 +H bbB7B+ iBQM Q7 ° M|
' b2/ QM +2 i BM 7 +iQ b- A /2+B/2/iQ + 2 i2 M2r/ i b2i BMbi2 / Q
p BH #H2 /i b2ib- M/i?2 7 +iQ b i? i b? T2/ Kv/2+BbBQM "2 HBbi

Ch?2 /i b2i Kmbi #2 /IBp2 b2 BM i2 Kb Q7 i?2 MmK#2 Q7 7 KBH
[ i b2ib mb2/ 7Q° ° MbQKr "2 /2i2+iBQM mbBM; SA + HHb M/ JC
? I/ H2bb i? M ky 7 KBHB2b r?B+? /B/ MQi b22K iQ #2 7 B™ 2T 2

Ch?2H bi T'BK v 2b2 "+? QM SA + HHb@# b2/ /2i2+iBQM mbB\
OR M/9() r?B+? +QMbB/2 2/ b KTH2b T'BQ  iQ KB/@kyky M/ KB,
bQBir bBKTQ i MiiQ +QMbB/2  i?2 H i2bi p BH #H2 b KTH2bX

Cw2 Q@. v/2i2+iBQM Q7 7 KBHB2bi? ir2°’2MQiT iQ7i?2i BM
KQiBp iBQM-bQ irQ b2T ~i2/ i b2ibr2 2 +°2 i2/-rBi? KQbiHv m]
i?2 277B+ +v Q7 i?2 i  BM2/ KQ/2Hb QM mMb22Mfx2 Q@. vb KT

Ch?2/ib2i+2i2/#v a; M/N'B¥ kiRe b22K2/ iQ #2 Qmi/ i2/- i?
+'2 i2/ #VEQPRr W MQi p BH #H2BM 7Q 'K ibmBi #H27Q " "2mb

i9



OYIY b2eyay +iaaf« ORé i8

//IBIiBQM-r?2"2 bi?2 QM2 + 2 i2/ #\) HEXDOEY222/HKQr MmK#2°
b KTH2b- HH Q7 r?B+? b2 'p2/ b KQiBp iBQMiQ +'2 i2 M2r"
“2p2 “+2X

8Xk a KTH2 *QHH2+iBQM

" b2/ QM i?2 KQiBp iBQM T 2b2Mi2/ #Qp2b KTH2 +QHH2+iBQM r b
/i b2ib +QMbBbiBM; Q7 MbQKr "2 7 QK /Bp2'b2 7 KBHB2b- M/ ;QC
qBM/Qrb@# b2/ TTHB+ iBQMb + Qbb KmHiBTH2 + i2:Q B2bX h?2
/2b+ B#2/ #2HQr,

C iQi HQ7 NK9  MbQKr "2 b KTH2b r2°2 +QHH2+i2/ 7Q  #Qi? i?2
i72x2°Q@. v/ ib2iX

CJQbi > MbQKr "2 b KTH2b +QHH2+i2/ 7Q" i?2 S'BK v . i b2i r2
#2ir22M .2+2K#2 - KykR- M/ RNi? .2+2K#2 - kykkX

CJQbi ° MbQKr 2 b KTH2b +QHH2+i2/ 7Q" i?2 w2'Q@. v / i b2ir
#2ir22M kyi? .2+2K#2  kykk M/ kM/ C Mm “v- kykjX

C HH > MbQKr "2 b KTH2b r2°2 +QHH2+i2/ i?2°Qm:? J Hr 2" x -
"2TQbBiQ'v Q7 K Hr "2 b KTH2b p BH #H2 iQ BMi2HHB;2M+2 T°
M/ i?2 BM7Qb2+ "2b2 “+? +QKKmMBivX h?2 J Hr "2" x /i # b
7Q K iBQM bm+? b i?2 a> k8e ? b? Q7 b KTH2- Bib 7BH2 ivT2-
M/ bB:M im 2 bm+? b7 KBHv-2i+X 7Q° HH i?2 p BH #H2 > Mb(

C Pi?2 "2TQbBiQ 'B2b- M/ QMHBM2 b2 pB+2b bm+? b oB mbhQi
72°°2/7Q  BM7Q K iBQM QM +2°i BM > MbQKr 2 b KTH2bX



je +Nzy § 9Y /Z2 2 |

C iIQi HQ7 e8e ;QQ/r 2b KTH2br2 2 +QHH2+i2/ BM i?2 7Q K Q7
TTHB+ iBQMbX

C HH :QQ/r "2 b KTH2b r2°2 +QHH2+i2/i?2°Qm;? aQ7ir "2 AM7Q "}
iQ'v Q7 TTHB+ iBQMb 7Q  p "BQmb TH i7Q KbX h?2 +QHH2+i2.
7°QK /Bp2'b2 + i2;Q ' B2b bm+? b 1/m+ iBQM- >2 Hi?- AMi2 M2i
MiBpB mb- M/ a2+m Biv- 2i+X p BH #H2 QM aQ7ir "2 AM7Q K2

8X] a KTH2 a2H2+iBQM

Nk9 ° MbQKr "2 b KTH2b M/ e8e ;QQ/r "2 b KTH2b r2'2 +QHH2+i2/
7Q0° T2 7Q KBM: M HvbBb QM SA + HHb 7Q  i?2 Tm TQb2 Q7 +H &
;QQ/r "2 b KTH2b mbBM; JGX _ MbQKr "2 b KTH2b r2 2 H #2H2/ b Ol
TH2b r2°2 H #2H2/ b 6y6- #mi +2°i BM + Bi2°'B r2°2 mb2/iQ BM+Hn
mM/2 i?2° MbQKr "2f;QQ/r "2 H #2HX h?2 H #2H Bb +im HHv i?2 Ol
T iQ7i?2H #2H2// i b2iiQ /B772 2MiB i2 #2ir22M > MbQKr "2 M/

h?2 +'Bi2°"B mb2/ bBM;mH "Hv- M/ BM +QMDmM+iBQM BM +2°i BM -
b KTH2 7Q°  BM+HmMmbBQM BM i?2/ i b2i- M/ 2p2Mim HH #2HBM; b 6
" MbQKr "2 b2i HiQ;2i?2° "2 HBbi2/ #2HQr,

Ch?2b KTH2 2M+"vTi2/ i H2 bi QM2 mb2  78%2 BK2M2 BIQ W2T/i B @ M
;2M2° HHv bbQ+B i2/rBi? *’ vTiQ  MbQKr '2- M/Bb QM2 Q7i?2
iQ HQQF 7Q  r?BH2 bb2bbBM;  MbQKr "2X AMi?2 + b2 Q7 *m+F
p "BQmb QTiBQMb "2 p BH #H2 iQ p2'B7v 2M+ vTiBQM- M/ i?
HBbi2/ #2HQr rBi? 2t KTH2b,

02°'B7B+ iBQM Q7 2M+ vTiBQMi? Qm;:? *m+FQQ bB;M im 2b E



OYKY bzeyaT bfaf« Ofé jd

Q/b #2+ mb2B7 +2i BM2M+ vTiBQM bB;M im 2 K i+?2b "2
+ i2b 7BH2 2M+ vTiBQMX h?Bb + M #2XH22 BB N 2 20MKBIM 5 B .
#2HQM;BM; iQ i?2 02Mmb ° MbQKr "2 7 KBHv 2M+'vTi2/ p "B
6X02Mmboé 2ti2MbBQM- “2bmHiBM; BM *m+FQQ bB;M im 2 ¥
b KTH2r b BM+Hm/2/ b -~ MbQKr "2- M/ H #2H2/ b 6R6X

6B:m 2 8XR, *m+FQQ aB:M im 2 J i+? 7Q° _ MbQKr "2 a KTH2 Q7 i
i iBM; 6BH2 1M+ vTiBQM IbBM:; 6X02Mmbo 1ti2MbBQM

MQi?2 r vQ7 +?2+FBM; 7Q 7BH22M+ vTiBQMi? ir b mb2/7
H mMM+?BM; i?2 :m2bifpB+iBK K +?BM2 iQ +?2+F i?2 7BH2bvb
HQ+F2/ 7BH2b- /2H2i2/ 7TBH2Db 2i+X

CA7 MQ bB;M im 2 K i+?22b r2°2 +?B2p2/ 7Q  7BH2 2M+ vTiBQM-
im2b bm+? b 6g Bi2b TQi2MiB H > MbQK K2bb ;2iQ /BbF6- 6A
i qBM/Qrb bi "imT6- 2i+X i? i BM/B+ i2 " MbQKr "2 #2? pBQ" Km
Hmbi® i2/ #v 8B¥ni22i BM > MbQKr "2b KTH2br2 2 b2H2+i2/ mbBN
HQM: rBi? b2+QM/ v p2'B7B+ iBQM mbhBM: Qi?2" + Bi2 B X
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6B;m 2 8Xk, AKTQ i Mi _ MbQKr "2 aB;M im 2b "2bB/2b 1M+ vT

Ca+ 22Mb?Qib + Tim 2/ #v*m+FQQ 2 MQi?2 bQm +2 Q7 2pB/2M
M/ r2°22ti2MbBp2Hv mb2/7Q b2H2+iBM;  MbQKr "2b KTH2b-
8 Xj

6B;m 2 8Xj, a+ 22Mb?Qib * Tim 2/ #v *m+FQQ AM/B+ iBM; GQ+

CGQ+F2 " MbQKr "2Bb MQi?2 ivT2Q7  MbQKr “2i? ii2M/biQ H¢
+miiBM; Q77 ++2bb iQ mb2 /i X a+ 22Mb?Qib + Tim 2/ #v *m+F
Q7 i?2B T 2b2M+2- #mi BM +2 i BM + b2b r?2°2 *m+FQQ Bb m|
b+'22M Q" " MbQK K2bb ;2-i?2 pB+iBK K +?BM2 Kmbi#2 H mM+?
Q7 HQ+F b+'22Mb Q° ° MbQK &mbQrbbix26BQW R b+ 22M /BbTH
H mM+?BM; i?2 pB+iBK K +?BM2 7i2° mMMBM; " MbQKr "2 b
0B GQ+F 7 KBHVX



9YKY bzeyaT bfaf« Oné iN

6B;m 2 8X9, GQ+F a+'22M .BbTH v2/ QM i?2 oB+iBK J +?BM2 #v a
_ MbQKr 26 KBHYv
C*2i BMb KTH2bi? i M2Bi?2  b?2Qr2/ ?B:? MmK#2 Q7 ?B:?2@b2y
MQ /BbTH v2/ Mvmb27mHBM7Q K iBQMBMi?2b+"22Mb?Qib +
Mv bB;Mb Q7 > MbQKr "2 7i2° M pB; iBM; i?°Qm;? i?2 pB+iBK K
7°QK +QMbB/2" iBQM 7Q i?2/ i b2iX

h?2 +'Bi2"B mb2/7Q  b2H2+iBM; ;QQ/r "2- M/ 2p2Mim HH #2HBN
7°QK i?2;QQ/r "2 b2i HiIQ;2i?2° "2 HBbi2/ #2HQr,

CA7i?2b KTH2 /B/ MQi KQ/B7vQ 2M+ vTi Mv 2tBbiBMXkb2"  7BH

i?72b KTH2r b b2H2+i2/- M/ H #2H2/ b 0yo6X

Ca+ 22Mb?Qib Q7 bm++2bb7mH BMbi HH iBQM + Tim 2/ #v *m+FQ
BM+HMbBQMf2t+HmMbBQM Q7 b KTH2b b ;Q@M82- b BHHmbi i

CA7b+ 22Mb?Qib bT ' QQ7Q7BMbi HH iBQMr2 2 MQi p BH #H2-
iQ p2'B7vi?2 BMbi HH iBQM Q7 i?2 bQ7ir “2X
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6B:m 2 8X8, a+ 22Mb?Qi * Tim 2/ #v *m+FQQ- .BbTH VBM; i?2 >QK
U:QQ/r "2 a KTH2V 7i2° AMbi HH iBQM

8X9 . i 1ti° +iBQM

1ti° +iBM; i?2 /2bB 2/ /i 7°QK i?2 CaPL "2TQ ib T°Q/m+2/ #v *m+F
+°2 iBM;i?2/2bB 2/ / i b2ibX h?Bb "2b2 "+?2 7Q+mb2b QM SA + HHD
T'BK 'vbQm +2 Q7 BM7Q K iBQM 7Q " +H bbB7vBM;  Mb@Ke 2 M/ ;
bmKK "Bx2b i?2 T°Q+2bb Q7 2ti° +iBM: SA + HHb 7Q 2 +?2 b KTH2 E
2TQ i T°Q/m+2/ #v *m+FQQX HH SA + HHb +'Qbb HH i?2 T Q+:
2TQi 2 ;72512 #v 2tiT +iBM; mMB[m2 SA+ HHb 7 QK 2 +?2 T Q+.
7°2[m2M+B2b + Qbb HH T Q+2bb2bX

b b?QrM BM BBgain?2 7BM H *ao +QMbBbib Q7 66BH2nL K26 272 "B
M/ HH i?2 SA + HHb K /2 #v i?2 b KTH2 HQM; rBi? i?2B" "2bT2+
66BH2nL K26 bi i2/ b 6*m+FQQA/na> k8ed Bb +QK#BM iBQM Q7 |
Bb i?2 "272°2M+2 A/ 7Q" i?2 *m+FQQ 2t2+miBQM Q7 i?2 b KTH2- M
a> k8e ? b? Q7 i?2b KTH2 Bib2H7X h?Bb T 'Q+2bb Bb "2T2 i2/ 7Q" 2
*a0 7TBH2 rBi? i?2 :Bp2M M KBM; +QMp2MiBQM Bb +'2 {2/ 7Q° HH i?
b KTH2b mM/2° +QMbB/2" iBQMX
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6B;m 2 8Xe, 6HQr+? i 1tTH BMBM; i?2 SA 1ti  +iBQM S ' Q+2bb 6°
a KTH2

6B;m 2 8Xd, SA 1lti +iBQM S Q+2bb 1t KTH2

6B;m8Xd2T 2b2Mib M 2t KTH2 Q7 i?2 T Q+2b%hXkr2b2MBi/ B M 6B #2 2
b22M i? i i?2 7°2[m2M+v Q7 i?2 SA + HH OLi.mTHB+ i2P#D2+i0 + |
*m+FQQ A/ Q7 Rdk ? b #22M ;;°2; i2/ + Qbbi? 22 /B772 2Mi T Q+2l
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PM+2 /i 7Q° HHb KTH2b "2 2ti° +i2/ 7°QK i?2B" "2bT2+iBp2 CaPL
BMi?2 7Q 'K Q7 i?2B" "2bT2+iBp2 *aob- ;: 2; iBQM Q7 HH *aob Bb

6B;m8XBHHmMbI  i2b i?2 7Q K iBQM Q7 /i b2i mbBM; i?2 BM/BpB/m
b KTH2X q?BH2 ;;°2: iBM; HH *aob- M SAbmT2 @b2i- +QMbBbiB!
b KTH2b rBHH #2 + 2 i2/- M/i?2 7°2[m2M+B2b T2 i BMBM; iQ 2 +?

rBHH #2 //2/iQi?2 7BM H/ i b2i 7TBH2X A7 b KTH2? bMQi+ HH2/

BMi?2 bmT2 @b2i-i?2 7B2H/ rBHH #2 7BHH2/ rBiBXBQL > THB8AV # 2
6 TBeb- M/ 6 TBd6 BM b KTH2 6Rna> k8edX 1 +? b KTH2 rBi? Bib "
#2 Bi2  iBp2Hv //2/iQ i?2 /i b2i BMi?Bbr viQ 7Q K i?2 7BM H / |

b2T *i2 /i b2ib M K2Hv S'BK v . i b2i- M/ w2 ' Q@. v . i b2ir2°2 +
#Qp2 2ti° +iBQM M/ / i b2i+'2 iBQM T Q+2bbX

6B;m 2 8X3, 6HQr+? i 1tTH BMBM; i?2
a KTH2b BMiQ . i b2i

;7 2, iIBQM Q7 *aob Q7 _ Mt



9Y9Y 70¢éza/z 72 9j

8X8 6BM H . i b2i

PM+2i?2 2ti° +iBOQM Q7 /i 7°QKi?2*m+FQQ '2TQ i Bb +QKTH2i2- i
.1 b2i- M/i?22w2 Q@. v. i b2i "2 BAKROXK hB&XEB i?2irQ 7BM H/ i b
r?2°2BM- i?2 S'BK v . i b2i +QMbBbib Q7 ed3 b KTH2b BM iQi H- I
+QMbBbib Q7 Nk b KTH2b BMSRRHDPX? b TR2b#HR2 k33 72 im 2b T2 i
iQ SA+ HHb K /2 #vi?2 b KTH2bX "Qi? /i b2ib "2 H #2H2/- b i?2v
p Hm2 b /Bb+mbb28BM a2+iBQM

h #H2 8XR, . i b2i amKK v

i b2i O _ MbQKr 2 0:QQ/r 2 hQi Ha KTH2b hQi H 62 im

UO 6 KBHB2b V U SA* HHbV
S'BK v jo3u9dyVv jjy ed3 k33
w2 Q@. v eRUReVjR N k k33

h #H2XK b+ B#2b i?72 7 KBHv@rBb2 /Bbi B#miBQM Q7 i?2 °~ MbQKr °
.1 b2i-1r?22°21?2j93 ° MbQKr "2 b KTH2b bT M + Qbb 9d 7 KBHB2b-
kb KTH2b "2 mMFMQrMX

h #H2X[2b+ " B#2b i?2 7 KBHv@rBb2 /Bbi' B#miBQM Q7 i?2 > MbQKr "2
.1 b2i-r?2°2i?2eR > MbQKr "2 b KTH2bbT M + Qbb Re 7 KBHB2b-
Kmim HHv 2t+HmbBp2 rBi? 2bT2+iiQ i?2 S’ BK "'v. i b2iX
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h #H4H2 8Xk, _ MbQKr "2 6 KBHB2b BM S'BK "v. i b2i M/ LmK#2"°

6 KBHv Oa KTH2b 6 KBHv M/ O a KTH2b 6 KBHv 0O a K-
PQbGQ+F2" 3 "HQ#2AKTQbi29 _vmF Rk
xQp 9k HmMTi2# R a2p2M e
"H#mF iN >Bp2 k aQ/BMQFB#B i
"BiSVGQ+F R CB;b rHQ+F2" k aiQT RR
"H +F" bi j E K j am; ° ]
"H +FFBM;/QKj GQ+F#Bi k N am i’ k
"H +FJ ii2° 9 GQ 2Mx 9 h2HHuUQmMh?2S bb 8
*2 #2° 8 J ;MB#2" d h2bH + vTi R
*QMiB e J2/mb HQ+F2  Rd IMFMQrM k
**VHQ+F k JOMMIGQ+F2 e 02H ° R
*m# RR Jv/QQK k o2Mmb RR
*VH#Q 8 L #m+m~ k oB HQ+F |
. FgQ H/ R L2b?i 0QB/+ VvTi 9
iGQ /12° R S?Q#Qb Rj g MM + v d
M/+" # R SH v k sQ Bbi k
Mi/2+ vTi R _2/GBM2ai2 H2k W2TT2HBM R8

h?2 M K2b Q7 i?2 "2bT2+iBp2 7 KBHB2b Q7 i?2 kb KTH2b "2 M

h #H2 8Xj, _ MbQKr "2 6 KBHB2b BM w2 Q@. v . i b2i M/ LmK#2

6 KBHV O a KTH2b 6 KBHV O a KTH2b

"H# 2] R JQH2 R
" #mF k L2b?i Kk
*vTijey R S?Q#Qb 8
.? 'K i SQMv k
J FQT kR _ M HQ+F2R
J HHQt R a ;2 R
J i'Bt R a2p2M RR
J2/mb HQ+F28 0Q?mF ]

6 KBHB2b i? i QMHV 2tBbi BM i?2 w2'Q@. v . i b2i



*?2 Ti2 e

S'2@S ' Q+2bbBM:

6°QKi?2T 2pBQmb +? Ti2 -r2MQr? p2irQ/ i b2ib-i?2S BK “v. i b:
M/ k33 72 im 2b- M/ i?2 w2 ' Q@. v . i b2irBi? Nk b KTH2b- M/ k33
7Q°K iX 1 +?2 b KTH2BM i?2irQ/ i b2ib? b Rtk33 72 im 2 p2+iQ iQ
i72 b KTH2 Bb ~ MbQKr "2 Q' :QQ/r "2X i T 2b2Mi-i?2 /i b2ib B
7Q°Ki+ M#272/iQ MJG H;Q Bi?K 7Q T 2/B+iBQM- #mi i?2 H;Q
QTiBK H 2bmHib /m2iQ /i BM+QMbBbi2M+B2b- &BbbBMQ gBMI2b-
iQ H@D #2'¥92i/ H Kmbi #2 +m" i2/ M/ T 2T "2/ mbBM; p "BQmb i2+7
MmHH p Hm2 "2KQp Hf 2TH +2K2Mi- bi M/ “/Bx iBQM- 72 im 2 b2H2
MJG H;Q Bi?K-iQ K F2bm 2 QTiBK HT2 7Q K M+2X

HH T°'2T " iBQM M/ +m” iBQM rBHH #2 T2 '7Q K2/ QM i?2 S'BK v
w2 Q@. v /i b2i rBHH #2 +m  i2/ BM ++Q '/ M+2 rBi? i?2 S'BK v .
/ i b2ibQMi?22b K2T ;27Q T°'2/B+iBQMX h?2 7B bibi2TBM/ i +m"
p Hm2b- M/ Bi+ M #2 /2 HirBi? BMirQr vb,

CJBbbBM; o Hm2 .2H2iBQM, h?Bb "272'b iQ i?72 2KQp HQ7 b K
reB+?2-BMi?22 + b2Q70Qm /i b2iBbMQi TQbbB#BHBiv #2+ mb
+2°' i BM MmMHHp Hm2b /m2 iQ i?2 7 +ii? i HHb KTH2b + MMQi +

CJBbbBM; o Hm2 _2TH +2K2Mi, _2TH +BM; KBbbBM; SA + HHb r |
i?72 + b2Q7Qm /i b2i-iQ K BMi BM i?2 MmK#2> Q7 b KTH2bX q

98
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p Hm2b-i?2 7TQHHQrBM; irQ QTiBQMb r2'2 p BH #H2,

_2TH +2i?2 KBbbBM; p Hm2 Q 6L LG rBi? 6yoX
_2TH +2 i?2 KBbbBM; p Hm2 Q 6L LG rBi? i?2 K2 M- K2/B M-
p Hm2b BM i?2 +QHmMKMX

h?2 7B bi QTiBQM r b +?Qb2M- M/ HH KBbbBM; p Hm2b Q" 6L L
#2+ mb2 2TH +BM; 6L L6 rBi? bi iBbiB+ Hp Hm2 +QmH/ ? p2 T
Q +QmH/ ? p2 KBbH2/i?2 bi iBbiB+ H M HvbBbX

7i2° "2TH +BM; HH KBbbBM; p Hm2b rBi? 6y6- Bi Bb M2+2bb v iQ
QM i?2 +H bbB7B+ iBQM ++m> +vX A7 T iB+mH ~ 72 im 2- SA + t
b MmMHH-Bi K v MQi TQbBiBp2HvV +QMi B#mi2 iQr /b QTiBK H +H bl
Kv#B bi?2 +H bbB7B+ iBQM b r2HHX hQ KBMBKBx2 i?22772+i Q7
Q7 Xx2°Q QM i?2 +H bbB7B+ iBQM ++m’ +v- +QHMKMb rBi? KQ 2 i?
r2°2 2HBKBM i2/ 7°QK i?2 72 im 2 b2i Q7 i?2 S'BK "v . i b2iX iQi
MmMHH p Hm2 T2 +2Mi ;2b KQ 2 i? M N8W -e %2 Bl X IQD2V- B2 GB;vh;" 2
iQi HQ7 kyj 72 im 2bX

6m i?2° T'2@T Q+2bbBM; Q7 i?2 S'BK v . i b2ir b 2[mB 2/ 7Q  Q
BM; JG H;Q Bi?Kb- #mi #27Q°2 Mv 7m’ i?2  i2+?MB[m2b +QmH/ #2
/i b2i /IBbi'B#mMiBQM- M/ +? ° +i2 BbiB+b r2°2 BKTQ i Mi 7Q" +?2Q
MB[m2b- M/ H:Q Bi?KbX

eXR . i b2i .Bbi B#miBQM

IM/2 bi M/BM; i?2 M im 2 Q7 i?2 /Bbi B#miBQM Q7 [/ i b2i Bb T
i?72 "B;?2i T 2@T Q+2bbBM; M/ +H bbB7B+ iBQM i2+?MB[m2bX aF2r



fysy/izz 9 /10 02 Oné 9d

6B;m 2 eXR, 62 im 2b rBi? LmHH S2 +2Mi ;2 = N8W

K2 bm 2b 7Q ; m;BM; r?2i?2° /i /Bbi'B#miBQM BBAMOQM#2 Q" MC
/27BM2/ b K2 bm 2 Q7 bvKK2i'vBM/ i /Bbi'B#miBQM-r?2 2BM i?2
TQbBiBp2HvV bF2r2/B7Bi? b KQ 2 T'QKBM2Mi "'B;?ii BH- M/ M2; |
Bb KQ'2 T'QKBM2MiX aF2rM2bb rQmH/ #2 “2: /2] by B7 #Qi? i B
Em iQBBbB (M #2 /27BM2/ BM i2 ' Kb Q7 6 bT 2 / 7TmM+iBQM BM r?B+?
Q7 #27? pBQ  #2ir22M i?2 H27i M/ B:;?i? H7@bT 2 /b "2 p2  ;2/Qm
Bb ;"2 i2  i? M y- i?2 /[Bbi'B#miBQM rBHH b?Qr TQbBiBp2 Fm iQb
i?72 MQ 'K H /Bbi'B#miBQM- r?2°2 b BM + b2 Q7 Fm iQbBb H2bb i? M
"2T 2b2Mi2/ rBi? 7H ii2> +m p2- BX2X- HQr2 T2 Fi? Mi?2 MQ K

++Q /BMO9JQKQDbI "2b2 “+?22°b M2;H2+i i?2 MQMMQ K HBiv Q7 / i
"2TQ i i?2 bF2rM2bb M/ Fm iQbBb Q7 i?2B /i /m2iQ 2 bQMb bm+

CIMr 2 Q7 i?2BM7HM2M+2 Q7 MQMMQ K HBiv- M/ i?2 BMi2 T

Fm'iQbBbX
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C //IBiBQM HrQ FiQ+ H+mH i2bF2rM2bb M/ Fm iQbBb-#2vQM/ ;-
bm+? b bi M/ "/ /2pB iBQM- M/ K2 M-i? i bmKK "Bx2i?2/ i b2i>

CIMrBHHBM;M2bb iQ 2TQ i H ;2 bF2rM2bb M/ Fm iQbBbX

:Bp2M i?2 BKTQ'i M+2 Q7 MQMMQ K HBiv-i?2 6Bb?2N@B2M/bQM bF:
6Bb?2 6b Fm iQbBbr2°'2 + H+mH i2/ mbBM; i?2 Tvi?QM bm#@T +F ;
/IBbi*B#miBQM Q7 i?2 S'BK v . i b2iX A7 i?2 p Hm2 Q7 bF2rM2bb B
/IBbi'B#miBQM + M #2 +QMbB/2 2/ MQM@bVvKK2i'B+- M/ B7 Fm iQbE
#miBQM + M #2 "2; /2] BORROMMZY &MigBb BMbB;?i- #Qi? bF2rM2bb
r2 2+ H+mH i2/7Q 2 +?2 72 im2BMi?2S'BK "v. i b2i-iQmM/2 bi N

6B;méXE?Qrb i?2 bF2rM2bb p HmE2EKp?QIEB2EM M iQbBb p HmM2b Q7 |
72 im 2b Q7 i?72 S'BK 'v . i b2i p BH #H2 7i2 i?2 T°'2@T Q+2bbB
#Qp2X 6 QK 6RkBii Bb 2pB/2Mi i? i bF2rM2bb p Hm2b 7Q° HH 72 im~
K DQ BivQ7i?272 im 2b? p2?B;?HvTQbBiBp2 bF2rM2bb p Hm2b
bF2r2/ /Bbi'B#miBQEMX2 BB+ T QbBiBp2 Fm iQbBb- r?2 2BM i?2 T2
/IBbi B#miBQM +m p2 Bb ?B;?2 i? Mi? i Q7 i?2 MQ K H /Bbi B#miB
2t+2Ti7Q QM2 72 im 2-r?B+?Bb 6:2i6Q°2;"QmM/gqBM/Qrdo- HH 72 ir
p Hm2X h?2 Fm iQbBb p Hm2 7Q 6:2i6Q 2; QmM/gBM/Qré Bb @y XR"
7Q i?72 72 im2 #Q /2 HBM2 M2; iBp2X h?Bb /Q2b MQi BKT +ii?2 C
/IBbi " B#miBQM- bBM+2 HH Qi?2 72 im 2b ? p2 TQbBiBp2 Fm' iQbB

h?2 TQbBiBp2 bF2rM2bb Bb HbQXEBE2Mi ZTQX0@Bimi22 / i /Bbi B#I
7Q0° QM2 Q7 i?2 72 im 2b 7°QK i?2 S'BK v . i b2i- 6LiPT2Ma2+iB(
Q#b2 p2/i? ii?2 i BH Q7 i?2/ i /Bbi'B#miBQM +m p2 ¢d8RbQQr /b
2T 2b2Mib TQbBiBp2 Fm iQbBb 7Q i?2/ i /Bbi'B#miBQM Q7 6LiPT
Q7 i?2 /Bbi'B#miBQM r?B+? Bb ?B;?2  i? Mi?2i?2Q 2iB+ HMQ K H
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MQi?2 i2+?MB[m2 iQ Dm/;2 i?2 bF2rM2bb Q7 /IBbi " B#miBQM Bb
K2/B M- M/ KIQW®T i?2 /IBbi B#miBQM r?2 2BM- B7 K2 M=K2/B M=
#miBQM Bb TQbBiBp2Hv bF2r2/- K2 M4K2/B M4KQ/2 2T 2b2Mib
K2 MIK2/B MIKQ/2 2T 2b2Mib M2; iBpZOoBR2#XM BB, @#D2 p2/ i? i
K2 M=K2/B M=KQ/2-r?2 2BM i?2 KQ/2 Bby #2+ mb2 i?2 K DQ Biv C
+ HHi?2 6LiPT2Ma2+iBQM&6 SA- M/ # b2/ QM i? iBi+ M#2bi i2/i?
7Q OLIPT2Ma2+iBQMO6 Bb TQbBiBp2Hv bF2r2/X

6B;m 2 eXk, >BbiQ;" K_2T 2b2MiBM; i?2 aF2rM2bb o Hm2b Q7 kyj 6.
.1 b2i

6'QK i?2 /IBb+mbbBQM QM i?2 bF2rM2bb M/ Fm'iQbBb Q7 i?2 72 im"
+ M #2 Q#b2'p2/i? ii?2 Qp2° HH bF2rM2bb M/ Fm'iQbBb 7Q" i?2 / |
M/ Bi+ M#2 +QM+HmM/2/i? ii?2/ i /IBbi B#¥miBQM Bb MQM@bVvKK?2i
: mbbB MX HH /2+BbBQMb "2; '/BM; TTHB+ #H2 H;Q Bi?Kb M/
QMr /br2°2i F2M # b2/ QM i?2 /i /Bbi ' B#miBQM +? ~ +i2 ' BbiB+b /
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6B;m 2 eXj, >BbiQ; K _2T 2b2MiBM; i?2 Em iQbBb o Hm2b Q7 kyj 6.
.1 b2i

6B;m 2 eX9, .2MbBiv .Bbi B#miBQM SHQi 7Q  PM2 Q7 i?2 62 im 2b-
S'BK "v . i b2i
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eXk 62 im 2 a2H2+iBQM

62 im2b2H2+iBQM Q  /BK2MBBRQ K HBiV¥22pBbPBQG {H bbB7B+ iBQ
+2bb Q7 "2/m+BM; i?2BMTmi72 im2b2iiQ Q#i BMi?2 KQbi BKTQ"i
#v "2KQpBM; i?2 "2/mM/ Mi 72 im 2br?B+? K v+ mb2 Qp2 7BiiBM;- |
bm+? bi *;2i +Q "2H iBQM-T B'rBb2 +Q "2H iBQM-p "B M+2i? 2b"
BR-72 im 2 b2H2+iBQM Bb BKTQ i Mi #2+ mb2 i?2 T ' Q+2bb ?2HTD
? p2 Qi?2'rBb2 M2; iBp2Hv 772+i2/i?2 +H bbB7B+ iBQM T Q+2bb-
++m° 2 TB+im 2Q7i?272 im 2bi? i +im HHv 772+i+H bbB7B+ iB
b2H2+iBQM HDQ bT22/b mT i?2 +H bbB7B+ iBQM T Q+2bb r?BH2 °
bim/B&b8Q i? i7Q+mb QM MbQKr "2fK Hr "2 +H bbB7B+ iBQM i FBM
b2H2+iBQM b r2HH-? p2 HbQ +QM+HM/2/i? i 72 im 2 b2H2+iBQM |
M/ bT22/X h?2 BKTQ' i M+2 Q7 72 im 2 b2H2+iBQM r b 2tTHQBi2/iQ
7°QK i?2 S'BK 'v. i b2i mbBM; i?2 7TQHHQrBM; i2+?MB[m2b,

eXkXR o B M+2 h? 2b?QH/

0 'B M+2 i? 2b?QH/ Bb QM2 Q7 i?2 KQbi +QKKQMHV mb2/ 72 im 2 b:
MmMM/2 i?2 7BHi2 K2i?Q/+ i2;Q v7Q bmT2 pBb2/JGX h?2T BK v K
i2+?MB[m2 Bbp B M+2-r?B+? 272 biQi?2p B #BHBiv K2 bm 2 (
p B M+2 bB;MB7B2b i?7 i HH p Hm2b 7Q° T "iB+mH ~ 72 im 2 "2
T2 +2Mip B M+2rQmH/ bB;MB7vi? i2 +?2p Hm27Q" 72 im 2 Bb /B
im>2b rBi? ?B;?p B M+2 + MTQi2MiB HHv T QpB/2 BMbB;?i BMiQ i-
b KTH2b r?2 2 b 72 im 2b rBi®JHQ 2 MR MHRY MM #H2 iQ /B772 2Mil
b KTH2b M/ ?2M+2 /Q MQi +QMi'B#mi2 Km+? iQr /b +H bbB7B+ iBQ

o B M+2i? 2b?QH/ + M QMHvV #2 TTHB2/iQ 72 im 2b rBi? [m MiBi i
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rBi? i72 S'BK "v. i b2i +QMbBbiBM; Q7 i?2 7 2[m2M+v Q7 SA + HHE
72 im 2bX o "B M+2i? 2b?QH/? b /27 mHip Hm2 Q7 x2 ' Q-iQ 2HBK
M+2-#mi+ M? p2Qi?2 p Hm2b br2HHX AMi?2+ b2 Q7 i?2 S 'BK v
72 im 2 b2H2+iBQM mbBM; p B M+2i? 2b?QH/r b TTHB2/ rBi? jy)\
M iBM; 72 im 2b rBi? p B M+2 Q7 mT iQ jyW- M/ T 2b2 pBM; 72 in
p B M+2X |IbBM;i?Bb 972 im2br2°'22HBKBM i2/- " 2/m+BM; i?272 i
IQRNN72 im 2bX h?Bbr bt HDBH2/ MKBR im 2nB2 M2R2iBBQ MK? QH/

eXkXk E2M/ HH6b *Q "2H iBQM

E2M/ HH6b *Q "2H iBQM Q" E2M/ HH&6b h8m BO "RE hBQMi?QiZ2Z/M B KRB 2
i2b i?72 KQMQiQMB+ "2H iBQMb?BT #2ir22M irQ Q'/BM Hp "B #H2b
72 im 2br?2Qb2p HM2b 7QHHQr bBKBH " T ii2 " MX E2M/ HHO6b i m 7
im2b + M~ M;2 77QK @R iQ YR-r?22i?2 M2; iBp2 p Hm2 bB;MB7]
#2ir22M i?2 p Hm2b Q7 i?2 irQ 72 im 2b- M/ i?2 TQbBiBp2 bB;M BM/
#2ir22M i?2 p Hm2b Q7 1?2 irQ 72 im 2bX E2M/ HH6b i m Bb -~ MF@(
bBKBH “iQaT2 'K Méb®> MF@Q'/2  +Q "2H iBQM +Q277B+B2Mi- r?E
bBQM Q7 S2 "bQM6b +Q  BHXBAWI?R 270B OB 2IM2 S 'BK v . i b2i- S2
+Q "2H iBQM Bb MQi TTHB+ #H2- M/ ?2M+2 E2M/ HHG6b +Q " 2H iB
“2/m+iBQM /m2iQ i?2 2 bQMb HBbi2/ #2HQr,

Ch?2S BK 'v.ib2i? b MQMMQ K H/Bbi B#miBQWMXXR 2bi #HBD"

CE2M/ HH6b +Q "2H iBQM Bb H2bb b2MbBiBp2 iQ QmiHB2 b i? M

h?Bb H2/iQ i?2 TTHB+ iBQM Q7 E2M/ HH6b +Q "2H iBQM iQ i?2 S B
72 im 2b 7i2°i?2 TTHB+ iBQM Q7 p 'B M+2 i? 2b?QH/X "27Q 2 T
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i72 S'BK v . i b2irbbi M/ /BH2BEHBMIXT 2TAQM2 6 bBM R

ai M/ "/IBx iBQM Bb T2 7Q K2/iQ +2Mi2 i?2/ i rBi? K2 MQ7y- M/
Q7 R-rBi?Qmi +? M;BM;i?2/ i /Bbi'B#miBQMX 6 QK i?Bb TQBMi QN
rBHH #2 mb2/ BM Bib bi M/ "/Bx2/ 7Q KX 6QHHQ i BQURABMIbIWH i 6 K2
rbmb2/iQ TTHv E2M/ HH6b +Q "2H iBQM- M/ 2/m+2i?2 72 im 2b
R3y 72 im 2bX

6B;m 2 eX8, a+ H2/a+ ii2 " SHQi7Q i?2 ai M/ "/IBx2/ 0 Hm2b Q7 hrQ .
62 im 2b 6*QAMBIB HBx21t6- M/ 6*QIMBMBIiB HBx20

6B;méX82T 2b2Mib i?2 b+ ii2° THQi Q7 k 72 im 2b- 6*QAMBIiB HBx21
7°QKi?2S'BK "v.ib2i-i? i "2KQMQiQMB+ HHV +Q "2H i2/iQ 2 +7
+Q277B+B2Mip Hm2 Q7 yXNe- K FBM; QM2 Q7 i?2 72 im 2b "2/mM/ |
iBQM iQ /"QT 6*QIMBMBIiB HBx26 b 72 im 27 QK i?2 S'BK "v. i b?
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eX] S 2@S Q+2bbBM; amKK v

h #HEXIRMKK "Bx2b i?2 i2+?MB[m2b mb2/7Q +m” iBM; M/ T 2T 'BM
BM+HmM/BM; 72 im 2 b2H2+iBQM- #27Q 2 722/BM; i?2/ i iQ+H bbB7
"2KQp2/- M/i?2 2K BMBM; 72 im 2b 12 +?2 bi ;2 Q7T 2@T Q+2bbeE
e XR

h #H2 eXR, amKK v Q7 S'2@S ' Q+2bbBM; h2+?MB[m2b Ib2/ HQM; |
1 +? ai ;2

S'2@S Q+2bbBM; J2(®2 im 2b _2KQp2/ O 62 im 2b G27i
JBbbBM; 0 Hm2b S2 +2Mi ;2 =388 KYj
0 B M+2 h? 2b?QH/ 4 yX] O RNN
E2M/ HH *Q "2H iBQM h? 2b?QRN= yX3 R3y




*? Ti2 d

J +?BM2 G2 "MBM: *H bbB7B+ iE
2bmHib

PM+2 i?2 /i rb+m  i2/ 7i2° +QKTH2iBM; i?2 T°2@T Q+2bbBM; bi:
M2ti bi2T r b iQ i° BM Db2i Q7 +H bbB7B2b QM BiX hQ /Q bQ irQ /I
/2bB;M2/7Q i BMBM; M/2p Hm iBM; /B772 2Mi+H bbB7B2 b QM i7
+QKT 2?22MbBp2HvV /2b+ B#2b i?2 2tT2 ' BK2Mib +QM/m+i2/ 7Q" i?2
2p Hm iBQM Q7 p 'BQmb KQ/2Hb rBi? /B77202R BRITOW/_iZ R2 ibBH &2
QmMiHBM2i?2 BK M/K2i?Q/QHQ;v7Q mM/2 bi M/BM;i?22772+iQ7
* MbQKr "2 +H bbB7B+ iBQM- M/ +QM+Hm/2rBi?i?2 2bmHib Q7i?2
dXk2b+ B#2b i?2 2tT2 ' BK2Mi iQ mM/2 bi M/ i?2 2772+i Q7 72 im 2"
+H bbB7B+ iBQM- 7QHHQr2/ #v i?2 "2bmHib Q7 i?2 2tT2 BK2Mi- r?E
KQbi BKTQ i Mi SAb 7Q  ° MbQKr "2 +H bbB7B+ iBQMiQ Mbr2  _Zk

dXR h?2 1772+i Q7 6 2[m2M+v Q7 SA * HHI
bQKr 2 *H bbB7B+ iBQM

b K2MiBQM2/ 2 "HB2 - iQ Kv FMQrH2/;2- i?2 7°2[m2M+v Q7 SA +
+QMDbB/2°2/7Q > MbQKr "2 +H bbB7B+ iBQM i HHQ -B7 +QMbB/2

88
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# b2/ QM r?B+? i?Bb "2b2 "+? +QMbB/2°2/i?2 "QH2i? i 7°2[m2M+v Q"
TH vBM i?2 " MbQKr "2 +H bbB7B+ iBQM T Q+2bbX h?2 BK Q7 i?B
M/ +QKT "2 i?2 "2bmHib Q7 i?2 " MbQKr "2 +H bbB7B+ iBQM T Q +2|
Q7 SA + HHb p2 bmb MQi +QMbB/2 BM; Bi #v +QMp2 iBM; 2 +? MQ
+m> i2/ S'BK v . i b2iiQ 6(RMABGEB AW 2D i?72 K2i?2Q/QHQ;v 7Q  i?Bb 21
/2i BHBM; 2 +? bi2T i F2M iQ +QKT "2 i?2 "2bmHib Q7 7 2[m2M+v /
UMQM@7 2[m2M+vV /i b BMTmiX

6B;m 2 dXR, J2i?Q/QHQ;v 7Q  IM/2 bi M/BM; i?2 1772+i Q7 6 2[m21
bQKr "2 *H bbB7B+ iBQM

b+ M #2 b22M 7 QKX6GB2M2€T2 BK2Mi bi "ib rBi? i?2 +m” i2/ S 'BK "\
“272°°2/iQ bi?26°2[m2M+v/ i b2i +QMbBbiBM; Q7 ed3 b KTH2b Q7
rBi? R3y 72 im 2b U SA + HHbV HQM; rBi? i?2 7' 2[m2M+v Q7 2 +7?
MOQM@x2 Q p Hm2b BM i?2 6 2[m2M+v / i b2i rBi? 6R6- M2r /i b2i
7Q°K2/- r?B+? HbQ ? bed3 b KTH2b- M/ R3y 72 im 2b #mi +QMi B|
+ HH2/ i HH- M/ O6R6B7 M SA+ HHr b K /2 #vi?2b KTH2 B "2bT
Q7 i?2 SA + HHX " b2/ QM i?Bb- irQ BM/2T2M/2Mi bi 2 Kb Q7 /i r
i?2 bQHB/ “"Qrb 2T 2b2Mi i?2 /i 7HQr Q7 i?2 6 2[m2M+v / i b2i-
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2T 2b2Mii?2 /i 7THQr Q7 i?2"BM v/ i b2iX®b?QrM BM 6B:m" 2

L2ti- i?2 6 2[m2M+v / i b2i M/i?2 "BM v/ i b2ir2°2bTHBi BMiQ b
i2biBM;/ i b2irBi? M3y,kyi  BM,i2bi  iBQX 6QHHQrBM;i?Bb-i?26
i?2"BM "vi> BM/ i b2ir2°22 +?272/iQ7Qm /B772 2Mi H;Q Bi?Kb-
M/ G_iQ ;2M2  i2 i° BM2/ KQ/2HbX .m BM; i?2 i° BMBM; T Q+2bb-
2 +? H;Q Bi?Kr2°2imM2/7Q #Qi?i?2 6 2[m2M+v i  BM M/ "BM "V |
2t? mbiBp2 ;"B/ b2 “+?2- M/ i?2 ?2vT2 T~ K2i2'b7Q 2 +? KQ/2H "2
"XR h #HeR' XK'Xj MIXBMi?2 TT2M/Bt 2T 2b2Mii?2 2vT2 T ~ K2i2"
_6-a0J- M/ G_2bT2+iBp2Hv-i  BM2/ QM #Qi? i?2 6 2[m2M+v i  BM
/i b2ibX PM+2 i?2 imM2/ KQ/2Hb r2°2 i° BM2/ 7Q " #Qi? 6 2[m2M+v
/i b2ib- i?2 KQ/2Hb r2°2 2p Hm i2/ ; BMbi i?2 6 2[m2M+v i2bi M/
"2bT2+iBp2HvVX MQi?2 2p Hm iBQM i2+?MB[m2r b mb2/ r?2 2BM |
6°2[m2M+v i  BM/ i b2ir2°22p Hm i2/ ; BMbii?2w2 ' Q@. v/ i b2irk
M/ HHi?2 KQ/2Hb i’ BM2/ QM i?2 "BM “vi  BM/ i b2ir2°22p Hm i2
/i b2i rBi? #BM v BMTmibX 6BM HHv- i?2 2p Hm iBQM K2i'B+b Q7
6°2[m2M+v i’  BM/ i b2ir2°2 +QKT "2/iQ i?2 2p Hm iBQM K2i'B+b Q
i?2"BM “vi  BM/ib2i7Q i?2i2bi/ i b2i- M/i?2w2 Q@. v/ ib2it

dXRXR _2bmHib

h?2 “2bmHib 7Q> mM/2 bi M/BM; i?2 2772+i Q7 i?2 7°2[m2M+v Q7 S
bB7B+ iBQM "2 bmKK ‘B&RMBK #iHaH B5Q" i?2 +QM7mbBQM K i'B+2b
iQ i?72 "2bmHib Q7 i?Bb 2tT2 BK2MiXK 27 2 M@ XIRPMYBM ' X R k

"2T°2b2Mii?2 +QM7mbBQMK i'B+2b 7Q i?26 2[m2M+vi  BM- M/"B
_6-a0J- M/ G_ "2bT2+iBEXRYX ROKIRBMIXRE 2T 2b2Mi i?2 +QM7mbl
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Ki ' B+2b 7Q i?2 6 2[m2M+v w2 Q@. v- M/ "BM 'vw2 Q@. v/ ib2it
M/ G_ "2bT2+iBp2HvX

h #HRXIRBbib i?2 S'2+BbBQM- 2+ HH- M/ 6@R a+Q'27Q i?2 T 2/B+
'QQ/r "2 UyV-7Q #Qi?-i?2 6 2[m2M+v i2bi/ i b2i- M/ i?2 "BM v i2
_6-a0J- M/ G_Xqg2+ M/ ri?2 7QHHQrBM; BMbB;?ib 7°QK i?2 “2bm
d %R

CF@LL-ao0lJ- M/ G_rBi?i?26 2[m2M+vi2bi/ i b2i bBMTmi-? p2
7Q /2i2+iBM; " MbQKr "2-bB;MB7vBM; i? i HHi?2 MbQKr "20b
i2bi/ 1 b2ir2°'2 +H bbB7B2/ +Q 2+iHvVX 6 QM i?2 Qi?2 ? M/-Q
N3XdWX

C bb?QrM BM ERiKM 2 MbQKr "2 2+ HH " i27Q° HH7Qm > H:Q 'Bi?
i?72+ b2 Q7i?26 2[m2M+vi2bi/ i b2ir?22M +QKT 2/iQi?2"BM "\
bB;MB7B2b i? i i?2 KQ/2Hb i° BM2/ QM i?2 6 2[m2M+v i  BM / i
#2ii2°i? Mi?2 KQ/2Hb i° BM2/ QM i?2 "BM “vi BM/ i b2iX

C HH 7Qm’ KQ/2Hb rBi? i?2 "BM v i2bi /i b2i b BMTmi- ? p2 F
[2i2+iBM; ;QQ/r "2-bB;MB7vBM;i? i HHi?2:QQ/r "2b KTH2b BN\
r2z 2 +H bbB7B2/ +Q "2+iHvX

6B:m 2 dXk, *QKT "BbQM Q7 _ MbQKr "2 2+ HH7Q 6°2[m2M+v h2bi
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h #H2 dXR, 1p Hm iBQM J2i B+b 7Q 6 2[m2M+v M/ "BM v h2bi. i b
M/ G_
JQ/2H G #2H 6 2[m2M+v BM v
S'2+BbBQM 2+ HH 6R@a+Q 2 S 2+BbBQM
F@LL y RXyyy y XN 3j y X N N k yXNed RXyyy
R yXN3d RXyyy yXNNO9 RXyyy yXNd9
) y y XN 3j y XN 3j y XN 3j yXNed RXyyy
R yXN3d yXN3d yXN3d RXyyy yXNd9
aold y RXyyy Yy XN3j y X N Nk yXN3j RXyyy
R yXN3d RXyyy yXNN9 RXyyy yXN3d
G _ y RXyyy yXNee yXN3j yXN3j RXyyy
R yXNd8 RXyyy yXN3d RXyyy yXN3d

h #HEXKBbib i?2 S°2+BbBQM- 2+ HH- M/ i?2 6@R a+Q 2 7Q" i?2 1
URV- M/;QQ/r "2 UyV-7Q  #Qi?-i?26 2[m2M+v w2 'Q@. v/ i b2i- |
/i b2i-7Q F@LL- _6-a0J- M/ G_X(qg2+ M/ ri?2 7QHHQrBM; BMbE
T 2b2Mi2/ BMMR#H 2

CLQM2 Q7 i?2 KQ/2Hb BHHmbi" i2/ RyyW 2+ HH " i2 7Q"° ° MbQ
wW2'Q@. v/ ib2ibX

C bb?QrM BM BRiP2 2 MbQKr "2 "2+ HH  i27Q° HHi?2 H:Q Bi?K
i?72 + b2 Q7 i?2 6 2[M2M+v w2 ' Q@. v/ i b2i-r?2M +QKT "2/ iQ i-
/i b2i- 2t+2Ti BM i?2 + b2 Q7 aoJ- r?2°2 #Qi? T2 7Q K2/ bBKB*F
i? i F@LL- _6- M/ aoJi BM2/ QM i?2 6 2[m2M+vi BM/ i b2i T2
#2ii2°i? Mi?2 KQ/2Hb i’ BM2/ QM i?2 "BM “vi  BM/ i b2iX

C 6 /BbTH v2/ RyyW "2+ HH " i2 7Q " ;QQ/r "2 +H bbB7B+ iBQM
/i b2ibX
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CG_/BbTH v2/ RyyW "2+ HH  i27Q ;QQ/r "2+H bbB7B+ iBQM 7¢
/i b2i-r?2°2 bF@LL /BbTH v2/
"BM 'vw2 Q@. v/ ib2iX

RyyW "2+ HH " i27Q ;QQ/r "2 -

6B:m 2 dXj, *QKT "BbQM Q7 _ MbQKr "2 2+ HH7Q 6 2[m2M+v w2 C
. i b2ib

h #H2 dXk, 1p Hm iBQM J2i'B+b 7Q" 6 2[m2M+v M/ "BM v w2 Q@.

aoJ- M/ G_
JO/2H G #2H 6 2[m2M+v BM v
S'2+BbBQM _2+ HH 6R@a+Q 2 S 2+BbBQM
F@LL y YyXNe3 yXNe3 yXNe3 yXNJN RXyyy
R yXN39 yXN39 yXN39 RXyyy yXNed
_ 6 y yXNeN RXyyy yXN39 yXNjN RXyyy
R RXyyy yXN39 y XN Nk RXyyy yXNed
aold y yXNj3 yXNe3 y XN 8Kk yXNj3 yXNe3
R yXN3j yXNed yXNd8 yXN3j yXNed
G_ y yXNeN RXyyy yXN39 yXNj3 yXNe3
R RXyyy yXN39 y XN Nk yXN3j yXNed




eYIYIiINT2AAT« AA 792 972 « Ofiéné 26 fe'z 1+az OAERz Oné
dXk h?2 1772+ Q7 62 im 2 _2/m+iBQM QM

*H bbB7B+ iBQM

h?Bb 2tT2 ' BK2MirBHH b2 p2 bi?2 BMBiB Hbi2TiQ Mbr2  _Zk #v T (
BKTQ'i Mi 7Q  i?2 +H bbB7B+ iBQM Q7 ~ MbQKr "2 7Q  7m’i?2° M F
/i b2i K v 772+i+H bbB7B+ iBQM /B772 2MiHv- M/ mM/2 bi M/BM;
F2v TB2+2BMi  BMBM; M ++m’ i2- "Q#mbi- M/ 277B+B2Mi +H bbl
iQi?2T Q+2bb Q7 /2 'Bp iBQM Q7 i?2BKTQ i M+2 bbB;M2/iQ 2 +2 7
i BMBM:-r?B+? + M HbQ #2 mb2/iQ "2/m+2i?2 MmK#2 Q7 72 im 2
# b2/ QM DbT2+B7B2/BKTQ'i M+2 i? 2b?QH/X h?2 BK Q7 i?Bb 2tT?2
+QKT "2i?2 2bmHibQ7i?2  MbQKr "2 +H bbB7B+ iBQM T Q+2bb r?
b2i rBi? R3y 72 im 2biQ  2/m+2/ MmK#8X@b¥2BHR R KRiMOZQHQ
7Q i?Bb 2tT2 BK2Mi- /2i BHBM: 2 +? bi2T i F2M iQ +QKT "2 i?2 +H
KQ/2Hb #2BM; i BM2/ QM R3y 72 im 2b- M/ kN 72 im 2bX

6B:m 2 dX9, J2i?Q/QHQ:v7Q IM/2 bi M/BM; i?21772+iQ762 im 2 _
*H bbB7B+ iBQM

b+ M#2 b22M 7 QKX6IB2m22T2 BK2Mi bi "ib rBi? i?2 +m" i2/ S'BK "\
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"272°°2/iQ bi?262[m2M+v/ i b2i +QMbBDbiBM; Q7 ed3 b KTH2b Q7
rBi? R3y 72 im 2bX h?2 R3y 72 im 2b BM i?2 6 2[m2M+v / i b2ir2"2
#v 2p Hm iBM; i?2 72 im 2 BKTQ i M+2 Q7 2 +?2 72 im 2 7°QK i?2 _
6 2[m2M+vi> BM/ i b2i UmbBM; 672 im 2nBKTQ i M+2bnd 7 QK b+B
M iBM;72 im 2brBi? H2bbi? MRW2772+iQMi?2i°  BMBM; Q7 _6X 6
/ i b2i rBi? KN 72 im 2b b b?@XRBMOABLHB/2 2/ 7Q  i?2 2tT2 ' BK2Mi i
i? i "2/m+BM; i?2 72 im 2 b2iiQ kKN 72 im 2b /B/ MQi ? p2 M2; iBp?2
Q7i?2 JG KQ/2HbX

6B:m 2 dX8, MbQKr 2 2+ HH _i27Q h2bi. i b2i M/w2'Q@. v .
aoJ- M/ G_i° BM2/ QM i?2 S'BK "v. i b2irBi? R3y- kN- RN- M/ RR 7

L2ti- i?2 6 2[m2M+v / i b2i rBi? kN 72 im 2br b bTHBi BMiQ b2T " i
/i b2irBi? M3y,kyi  BM,i2bi  iBQX 6QHHQrBM; i?Bb-i?2i BM/ i
72/iQ7Qm /B772 2Mi H;Q Bi?Kb-M K2Hv- F@LL-_6-a0J- M/ G_iQ
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.M BM; i?2 i  BMBM; T'Q+2bb-i?2 ?2vT2 T  K2i2 b7Q 2 +? H;Q B
2t? mbiBp2 ; B/ b2 +?- M/i?2?2vT2 T  K2i2'b7Q 2 +? KQ/2H "2
"XK h #HR8"Xe"Xd M/'XBM i?2 TT2M/Bt 2T 2b2Mi i?2 ?2vT2 T = K2i
LL- _6- aoJ- M/ G_ "2bT2+iBp2Hv-i° BM2/ QM i?2 6 2[m2M+v . i b2
M/ i?2 6 2[m2M+v . ib2i rBi? R3y 72 im 2bX PM+2 i?2 imM2/ KQ/2l
r22 2p Hm i2/ ; BMbi i?2 i2bi /i b2i rBi? kN 72 im 2b- M/ i?2 w2°
KN 72 im 2bX 6BM HHv- i?2 2p Hm iBQM K2i B+b Q7 i?2 KQ/2Hb i’
/i b2ir2°2+QKT 2/iQi?22p Hm iBQMK2i'B+b Q7 i?2 KQ/2Hb 7 QK
i BM2/ QM i?2 R3y@72 im 2 i BM /i b2i 7Q 1?2 i2bi /i b2i- M/ i
b2T "~ i2HvX 6QHHQrBM; i?Bb-i?2 2tT2 BK2Mi H K2i?Q/ /2b+ " B#2/
KW URN 72 im2bV BKTQ i M+2 i? 2b?QH/- M/ jW URR 72 im 2bV Bl
QM i?2 2bmHib-i?2 6 2[m2M+v / i b2i rBi? KN 72 im2br b 7BM HB
72 im 2bV- M/jWURR72 im 2bV-i?2F@LL-_6-a0J- M/G_? /| BM+Q
i?72 h2bi M/ i?2w2 ' Q@. v/ i b2ib b &2®mnM2BHIN&R; M 22b b?QrM BM 61
dXeBHH #2 7m i?2  mb2/iQ T2 ' 7Q K +QMi2tim H SA M HvbBb 7Q" i7?
# bBb Q7 JG +H bbB7B+ iBQM 7Q° Mbr2'BM; _ZkX 6m’i?2" bi iBbiB
SAb "2 p BH #HZ BMBh #H?2

dXkXR _2bmHib

h?2 " 2bmHib 7Q  mM/2 bi M/BM; i?22772+iQ772 im 2 2/m+iBQM QN
bmKK “Bx2/ BMj#H2h ##20 6Q" i?2 +QM7mbBQM K i'B+2b “2H i2/ it
Q7 i?Bb 2tT2 BK2Mi- "272XEBQ h HFAR/BXRIXRNM/ Xky 2T 2b2Mi
i72 +QM7mbBQM K i'B+2b 7Q  i?2 6 2[m2M+v i2bi / i b2i rBi? kKN 72
7Q0° F@LL- _6-a0d- M/ G_ "2bT2XiKRRKKVXkh M2k 2T 2b2Mi i?2
+QM7mbBQM K i'B+2b 7Q" 6 2[m2M+v w2 Q@. v/ i b2i rBi? kN 72 i
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