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A Physically Informed Data-Driven Approach to Analyze Human
Induced Vibration in Civil Structures

Ellis C. Kessler

(ABSTRACT)

With the rise of the Internet of Things (IoT) and smart buildings, new algorithms are being
developed to understand how occupants are interacting with buildings via structural vibra-
tion measurements. These vibration-based occupant inference algorithms (VBOI) have been
developed to localize footsteps within a building, to classify occupants, and to monitor oc-
cupant health. This dissertation will present a three-stage journey proposing a path forward
for VBOI research based on physically informed data-driven models of structural dynamical
systems.

The first part of this dissertation presents a method for extracting temporal gait param-
eters via underfloor accelerometers. The time between an occupant’s consecutive steps can
be measured with only structural vibration measurements with a similar accuracy to current
gait analysis tools such as force plates and in-shoe pressure sensors. The benefit of this, and
other VBOI gait analysis algorithms, is in their ease of use. Gait analysis is currently lim-
ited to a clinical setting with specialized measurement systems, however VBOI gait analysis
provides the ability to bring gait analysis to any building.

VBOI algorithms often make some simplifying assumptions about the dynamics of the build-
ing in which they operate. Through a calibration procedure, many VBOI algorithms can
learn some system parameters. However, as demonstrated in the second part of this disserta-
tion, some commonly made assumptions oversimplify phenomena present in civil structures
such as: attenuation, reflections, and dispersion. A series of experimental and theoretical
investigations show that three common assumptions made in VBOI algorithms are unable to
account for at least one of these phenomena, leading to algorithms which are more accurate
under certain conditions.

The final part of this dissertation introduces a physically informed data-driven modelling
technique which could be used in VBOI to create a more complete model of a building.
Continuous residue interpolation (CRI) takes FRF measurements at a discrete number of
testing locations, and creates a predictive model with continuous spatial resolution. The
fitted CRI model can be used to simulate the response at any location to an input at any
other location. An example of using CRI for VBOI localization is shown.
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(GENERAL AUDIENCE ABSTRACT)

Vibration-based occupant inference (VBOI) algorithms are an emerging area of research
in smart buildings instrumented with vibration sensors. These algorithms use vibration
measurements of the building’s structure to learn something about the occupants inside the
building. For example the vibration of a floor in response to a person’s footstep could be
used to estimate where that person is without the need for any line-of-sight sensors like
cameras or motion sensors. The storyline of this dissertation will make three stops:

o The first is the demonstration of a VBOI algorithm for monitoring occupant health.

o The second is an investigation of some assumptions commonly made while developing
VBOI algorithms, seeking to shed light on when they lead to accurate results and when
they should be used with caution.

o The third, and final, is the development of a data-driven modelling method which uses
knowledge about how systems vibrate to build as detailed a model of the system as
possible.

Current VBOI algorithms have demonstrated the ability to accurately infer a range of in-
formation about occupants through vibration measurements. This is shown with a varied
literature of localization algorithms, as well as a growing number of algorithms for perform-
ing gait analysis. Gait analysis is the study of how people walk, and its correlation to their
health. The vibration-based gait analysis procedure in this work demonstrates extracting
distributions of temporal gait parameters, like the time between steps.

However, many current VBOI algorithms make significant simplifying assumptions about
the dynamics of civil structures. Experimental and theoretical investigations of some of
these assumptions show that while all assumptions are accurate in certain situations, the
dynamics of civil structures are too complex to be completely captured by these simplified
models.

The proposed path forward for VBOI algorithms is to employ more sophisticated data-
drive modelling techniques. Data-driven models use measurements from the system to build
a model of how the system would respond to new inputs. The final part of this dissertation is
the development of a novel data-driven modelling technique that could be useful for VBOI.
The new method, continuous residue interpolation (CRI) uses knowledge of how systems vi-
brate to build a model of a vibrating system, not only at the locations which were measured,
but over the whole system. This allows a relatively small amount of testing to be used to
create a model of the entire system, which can in turn be used for VBOI algorithms.
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to the number of axes measured. The single axis measurements are all in the
vertical direction, and an example of how one of these sensor is shown in the
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of an acceleration history from a single trial with all steps detected. The trial
comes from the sensor marked in bluein (a). . . . . . ... ..o L.

An example of an acceleration measurement containing two steps, the corre-
sponding signal-to-noise-ratio (SNR), and the detected step times based on
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Step intervals for one trial each of Participant 12 (left) and Participant 16
(right). (a) and (b) correspond to approach (i), (¢) and (d) correspond to
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using each approach are shown as histograms, while normal probability dis-
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SD as the lighter bar. . . . . . . .. ... o

Floor vibration (b) measured by two underfloor accelerometers as an occupant
walks down a hallway from left to right (a). Two individual footstep responses
(c,d) are shown of these events comparing a sensor near the impact and a
sensor roughly 42 feet away. . . . . . . . ... ...
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7BM H ;"QmT Q7 K2i?Q/b r2 rBHH /Bb+mbb 2 i?Qb2i? ii'2 i Q++m

T QT ; iBM: r p2bX h?2b2 H:Q Bi?Kb 7Q+mb QM i?2 i° p2HHBM: Q7
bm+? b 7QQibi2Th- M/ pB2ri?2 /vM KB+b br p2 T°QT ; iBQM i? C

2t KTH2- +QKT "BM: i?2 /B772 2M+2 BMr p2 'Bp HiBK2b i :;°Qm"
.B772°2M+2 Q7 Bp HUh.Q VHQ+ HBx iBQM H;Q Bi?Kb rQ FX h.
i p2HHBM:; i +QMbi MibT22/ BM i?2 K2/BmK- M/ i?2°27Q 2 b2Mb

2 "HB2" "2 +HQD2 iQi?2bQm +2X :°QmT Q7 iBK2/B772 2M+2 +Q
HHQrb i?2 2biBK iBQM Q7 i?2 bQm +2 HQ33XB QM pB bKapABBRT2] i
M/ Bb ;2M2> HHv TTHB2/iQ MQM@/BbT2 bBp2 K2/B bm+? b B X :
K2/B mM/2 :Q/BbT2 bBQM, /B772 2Mi7 2[m2M+v +QKTQM2Mib Q7
99X AM Q /2  iQ //°2bb i?2 +? HH2M:2 Q7 /BbT2 ' bBQM BM h.Q - p
#22M K /2 iQ i?2 h.Q H:Q Bi?K 7Q  mb2 BM 0"PA- b2H2+iBQM Q7
h #HRX@®& dRX

0"PA H:Q Bi?Kb r?B+? 2tTHB+BiHV + QMbBI@ki)22Q/B b7T21 [pROrVB/2H i
? p2 HbQ #22M /2p2HQT2/X J2i?Q/b bm+? b i?27r T2/ 7°2[m2M+v
iQ H2p2® :2 i?2 /IBbT2 bBQM Q7 r p2b iQ #mBH/ ?B:?HVRRd&m  i2 H
?2Qr2p2° i?2 /BbT2 ' bBQM "2H iBQM Q7 i?2 bvbi2K Kmbi #2 FMQrMX
/B772 2Mi /BbT2 bBIYM @G iBQWIHE - +QMbB/2 ' BM: 7HQQ b i?
bi "iBM; 7°QK i?2 T "iB H/B772 2MiB H 2[m iBQM US.1V 7Q° M 1mt
i?72 /BbT2 bBQM “2H iBQM,



RXKX " +F;"QmM/ 7Q  0"PA H;Q Bi?Kb d

%k“:o; URXjV

D(:k)= 2+
r’B+? “2H i2b i?2 r p2! 7" A[mM2M#+\p2 MnkK#®/ /2T2M/b QM i?2 bvbi2k
T'QT2iB2b, BiB@KI2Mb Q7 B-M2NIBBivM/ "2 X 6 QK i?2 /BbT2 bBQN
"2H iIBQM- i?2 T? G2 pRHQ+YBWBM2/,

h?Bb T? b2 p2HQ+BivIBHH /2i2"KBM2 ?Qri?2r p2 KQ T?b bBiT Q-
rp2b UrBi? ?B;?2 r p2 MmK#2 M/ b?Q i2 r p2 H2M;i?V ? p2 ?]
i° p2H 7 bi2 X h?Bb + M #2R2KE&M BM 6B, MB272 2M+2 #2ir22M i?2 "2
b2MbQ b M2 ° M/ 7 " 7°QK i?2 b K2 2p2MiX HH T p2b ""Bp2 ii?2 |
M2 " i?227QQibi2TX >Qr2p2 - i b2MbQ 7m’i?2  r v-i?2?B;?2 72
i" p2HHBM; 7 bi2° M/ i?2°27Q°2 ""Bp2 #27Q 2 HQr2  7°2[m2M+v r
bT 2 /IBM; Qmii?2r p27°"QMi- M/ K FBM; Bi? /iQ/27BM2 M "'Bp |

RXkX9 *QKKQM bbmKTiBQMb BM o0"PA

AiBb /B77B+mHi iQ ++QmMi7Q i?2 +QKTH2t T?2MQK2M T 2b2Mi E
ii2Mm iBQM- M//BbT2 bBQM HH iQM+2X 6Q i?Bb 2 bQM-2 +?2 Q
K2MiBQM2/ BM i?Bb b2+iBQM K F2 bQK2 bbmKTiBQMb BM Q /2" iQ :
Q++mT Mi BMTmibim M BMiQ K2 bm 2/ "2bTQMDb2bX h? 22 +QKKQM

bbmKTIiBQMIR /v@bi i2 bi M/IBM: r p2 #2? pBQ  Bb BM/m+2/ #v 7QC
bbmKTIiBQMHKQQ b #2? p2 HBF2 BM7BMBi2 TH i2b rBi? mMB7Q K
bbmKTIiBQMBbT2 bBQM "2H iBQMb 7Q  r p2b "2 M2;H2+i2/ Q' bBK

AM *? Tjad?2b2 i? 22 bbmKTiBQMb rBHH #2 2t KBM2/ BM@/2Ti?- ?C
BMi"Q/m+2/ ?2 2X

bbmKTiBQM®Bb bbmKTiBQM HHQrb i?2 mb2 Q7 HBM2 ~ K2i?Q/b t
TQbBiBQM- M/ KQ/ H M HvbBb 7Q 6_6 K2 bm 2K2MiyX KF2mb2 Q7
i?72 bbmKTiBQM i? ir p2b BM/m+2/ BM i?2 i2biBM; T'Q+2/m 2 T°QT
“27H2+i- M/ ;2M2" i2 bi M/BM:r p2b BM i?2 #mBH/BM;X >Qr2p2 - rB
i?2 #mBH/BM;: M/ MQM@HBM2 ~2772+ib Q7 DQBMibi?2 bbmKTiBQN
BQ Bb MQi Hr vb Q#b2 p2/ BM #mBH/BM;bX



3 *2 Ti2° RX AMi"Q/m+iBQ

bbmKTiBQMHcQ Bi?Kb i? iT'QTQb2 KQ/2HIiQ ++QmMi7Q" ii2Mm
k) K F2 i?2 QTTQbBi2 bbmKTiBQM iQ bbmKTiBQM RX AMbi2 / Q7
:2M2° i2 bi2 /v@bi i2 bi M/IBM:;r p2b- "27H2+iBQMb "2 B:MQ 2/ M/ (
2°2/X h?Bb bbmKTiBQM QT2  i2b b B7i?2°2 2 MQ #QmM/ "B2b-
i2°’Qm:? M BM7BMBi2 TH i2X >Qr2p2 -r HHb- +QHMKMb- M/ 7HQQ"
BM #mBH/BM:b + mbBM; ii2Mm iBQMiQ M2p2 T2 72+iHv 7QHHQr |

bomKTIiBQMBbT2 bBQM T 2b2Mib bB;MB7B+ Mi +? HH2M;2 7Q" |
"Bi?KbX aQK2 H:Q Bi?Kb B;N)Q 12 BBHEZTRI BB M+PB2pBM; pB #H2 "2
K2i?Q/b i? i /2 HrBi? /IBbT2 bBQM QMHvV +QMbB/2  r p@R-BM bK H
bbmK2 bBKTH2/BbT2 bBQMKQ/2H bRR& HQ?BHR@-T MR?BRIQD? Qi
++QmMiBM; 7Q i?2i'm2 /BbT2 bBQM “2H iBQM Q7 i?2 #mBH/BM: B
BMi?2 "2bTQMb2X

1 +?2 bbmKTiBQM K F2b bBKTHB7B+ iBQM Q7 QM2 Q' KQ 2 Q7 i?2
+QKTH2t bvbi2Kb HBF2 +BpBH bi'm+im 2b, "27H2+iBQMb- ii2Mm |
bBim iBQM 7Q  0"PA Bb iQ ? p2 KQ/2H Q7 2 HrQ H/ #mBH/BM;
i7°22 Q7 i?2b2 T?2MQK2M M/ i?2B° BMi2  +iBQMb ++m > i2HvX >
M2 "Hv BKTQbbB#H2X

RXj] .1 @. Bp2M JQ/2HHBM; 7Q 0"PA

JQbi +m > 2Mi 0"PA H:Q'Bi?Kb +QmH/ #2 +QMbB/2°2/ iQ ? p2 /i
#mMBH/BM: bvbi2K ii?2B " +Q 2X h?Bb +QK2b BM i?2 7Q K Q7 T 2
Q M / TiBp2 '27BM2K2Mi Q7 bvbi2K T > K2i2 bX >Qr2p2° - /m2 iQ
BM /2p2HQTBM: i?2b2 H;Q Bi?Kb-i?2 + HB# iBQM bi :2 QMHv #mil
bvbi2KX h?2°2 Bb H ;2 HBi2  im2Q7 /i @/'Bp2M KQ/2HHBM; 7C
Kv#2 #H2iQ 7m’i?2 i?2 +m "2Mibi i2Q7i?2 i BMo"PA H:Q Bi?

RXjXR o"PA H;Q Bi?K * HB# iBQM

Ai Bb +QKKQM 7Q" 0"PA H:Q Bi?Kb iQ M22/ + HB# iBQM bi ;2 #
T2'7Q K Bib BM72 2M+2X 6Q" 2t KTH2- h.Q H:;:Q Bi?K M22/b iQ
i° Mb7Q 'K 7 QK iBK2 iQyKBHIM*% K2i?Q/b HbQ ‘2[mB 2 i?2 + HB#
ii2Mm iBQM)i2 HiPQm:? + HB# iBQM@7 22 K2iRQX/A7 2B BIHZ) TEXDN
Bb iQ #2 2tTHB+BiHv +QMbB/2°2/- i?2 /BbT2 bBQM “2H iBQM Kmbi
.BbT2 bBQM “2[mB 2b KmHiBTH2 i?BM:b BM i?2 + HB#  iBQM bi2T,
M/ bvbi2K T > K2i2 b Kmbi #2 + HB#  i2/X 6Q  2tRRH2Q9Q0QB / 2
mb2 i?BM@TH i2i?22Q v- #mi HbQ /2KQMbi  i2/i? ii?2 HQ+ HBx iB



RXjX.i @. Bp2M JQ/2HHBM; 7Q 0o"PA N

bvbi2K T > K2i2  + HB# iBQM b r2HHX AM i?Bb b K2 rQ F qQQH "/
bBKTHB7B+ iBQM 7 QK i?B+F@TH i2 i?2Q viQ i?BM@TH i2 i?2Q v
T i Q7 i?2 + HB#  iBQMXr2AMB HH Hi2Qr i? i i?2 /BbT2 bBQM "2H iBQ
r p2Q K v #2 KQ 2 T QT B i2X

A7 6 _6b 7 QK 61 KQ/2H 2 mb2/-Bi Bb HBF2HV i? ii?2 61 KQ/2H rB
iQ K i+? K2 bm 2/ KQ/ HT ~ K2i2'b Q7 i?2bvbi2KX A7 K2 bm 2/ 6_6b
0"PA H:Q Bi?K-i?2M i? i K2 bm 2K2Mii F2b QM i?2 + HB# iBQM

aQK2 Qi?2  0"PA H:Q 'Bi?KDb "2KQp2 i?2 + HB# iBQM bi2T #v miBHE
QHQ;vX AMDbi2 / Q7 T'QpB/BM: i?2B  h.Q p "B MirBi? rdR2 bT22/-
2biBK i2 M2rr p2bT22/7Q 2 +?2 2p2MiX h?2r p2 bT22/ Bb p "B2/ b
Q7 i?2 KmHiBH i2° iBQM Bb KBMBKBxXx2/X .2bTBi2 i?2 "2KQp H Q7

i?2b2 / TiBp2 K2i?Q/b biBHH K vK F2i?2b K2 mM/2 ' HVBM; bbmKT

RXjXk PTTQ imMBiv 7Q bim+im> H/vM KB+b /i @/ Br

q?BH2 +m "2Mi 0"PA H:Q 'Bi?Kb +QMi BM + HB#  iBQM T Q+2/m 2b
Q7i?2 #mBH/BM:-i?2°2Bb biBHH MQTTQ imMBiviQ mb2KQ 2hbhQT:
iQ :2i KQ 2 +QKTH2i2 KQ/2Hb Q7 i?2 #mBH/BM:X qBi? #2ii2° KQ/:
bbmKTiBQMb- M/ i?2°27Q°2 ? p2 72r2° HBKBi iBQMb BM b+QT2 |
H:Q Bi?KbX aQK2 +m "2Mi / i @/ 'Bp2M K2i?Q/b i? i "2 “2H2p Mi
M2r T2vbB+ HHV@BM7Q K2/ /i @/ 'Bp2M KQ/2HHBM; i2+?MB[m2 r
*2 Ti28rBHH #2 BMi"Q/m+2/X

h FBM; i° Mb72 " 7mM+iBQM TT'Q +?2iQ '2H iBM;BMTmib M/ QmiTm
KQbi:2M2  Hbi 'iBM; TQBMiiQ #mBH/ KQ/2Hi? i+ M ++QmMi 7Q"
bvbi2KbX "v K2 bm BM; 6_6b- HHBM7Q K iBQM #Qmi ii2Mm iBQM
"2 miQK iB+ HHv BM+Q ' TQ  i2/ BMiQ i?2 K2 bm 2/ /i X h?2 2 2
K2i?Q/br?B+?+ M7Bi bii2bT +2 KQ/2RIFRQKd $Xh hZ2/Béb Bbi(2 bT +2
KQ/2H +QmH/ i?2M #2 mb2/ BM o0"PA H;Q Bi?Kbm+? b HQ+ HBX
QM2 r2 FM2bb Q7 K2 bm 2/ 6_6b "2i? ii?2vK v +? M;2rBi? +? M;2b
bMOM@HBM2 ° KTHBIim/2 2772+ibQ +? M;2b BMbvbi2KK bbQ b
i?2b2 T"Q#H2Kb-i?2°2 2 HbQ T ® K2i'B+  iBQM H TT QtBK iBQN\
mb2/iQ #mBH/ /i @/'Bp2M KQ/2H i? i+ M ++QmMi 7Q" +? M;2b B
T K2i B+ bii2bT +2 KQ/2H + M #2 2T 2b2Mi2/ b

ty= (Pt + "(p) nit); \t) = *(p) t(t); URX8V

r?2°2t) 2 RN "2 i?22 "2bTQMBRA- "2 i?2 BMAUWNRbR "2 i?2 bvbi2K
bi i2b- N®2R -"(M2R M- MFP2R N "2i?22bi i2 K i'B+2b r?B+? K \
/2T2M/ QM bQK2 T RBE)X



Ry *2 Ti2° RX AMi"Q/m+iBQ

MQi?2 HBKBi iBQM Q7 mbBM: K2 bm 2/ 6_6b 7Q  0"PA BDb i? ii?2v
F?B+? r2°2 i2bi2/X >2°2-r2 +QmH/ HQQF iQ MQi?2 +m "2Mi/ i @/
2tT MbBQMX h?2°2 "2p "BQmb K2i?Q/bi? i mb2?B;? /BK2MbBQM H
IBK2MbBQM H K2 bm'2// i + Qbb R&dH}K T? 2B 2H2AFKMBB QM K2i? Q
2Qr2p2°- "2 "2bi'B+i2/iQ 2tT M/BM: K2 bm 2/ 2bTQMb2b Q" KQ/2 b
22HT7mMH iQ #mBH/ T 2/B+iBp2 KQ/2H rBi? +QMiBMmQmb bT iB H"
i* Mb72° 7TmM+iBQMbX

h?2 7BM H +QMi B#miBQM BM i?Bb /Bbb2i iBQM Bb /i @/ 'Bp2M |
i?72 bT iB HHBKBi iBQM Q7 mbBM; K2 bm> 2/ 6_6b 7Q° 0"PAX *QMiB|
U* AV Bb /2bB:;M2/iQi F26_6 K2 bm 2K2Mib i /Bb+'2i2 MmK#2  Q
+°2 i2 T 2/B+iBp2 KQ/2H rBi? +QMiBMmQmb bT iB H "2bQHmMiBQM
#2 mb2/ iQ bBKmH i2 i?2 "2bTQMb2 i Mv HQ+ iBQM iQ M BMTmi i
K2i?Q/ T°QpB/2b /i @/'Bp2M KQ/2H i? i + M #2 mb2/ iQ #mBH/ 0"}
HQ+ HBx iBQMX

RX9 *QMi'B#miBQMb

h?2°'2 "2i? 22 K BM +QMi B#miBQMb r?B+? rBHH #2 T 2b2Mi2/ BM i

*QMi'B#miBOMIRM HvbBb pB mM/2 ' 7THQQ  ++2H2 QK2i2 b
*QMi'B#miB@M K2biB; iBQM Q7 bbmKTiBQMb BM 0"PA

*QMi"B#miBO®MIiBMmMQmb 2bB/m2 AMi2 TQH iBQM

h?2 7B bi +QMi'B#miBQM Bb i?2 /2KQMbi® iBQM Q7 2ti° +iBM; ; Bi
++2H2 QK2i2 K2 bm 2K2MibX h?Bb HQM; rBi? Qi?2  0"PA; Bi M F
7Q  rB/2bT 2/ /IQTiBQM Q7 T bbBp2 Q++mT Mi 2?22 Hi? KQMBiQ BM;

h?2 ' Qm:?i?2 2tT2 ' B2M+2 Q7 /2p2HQTBM; 0"PA H;Q Bi?Kb- M/ 2pB
i?72 +QKKQM bbmKTiBQMb K /2 BM 0"PA H:Q 'Bi?Kb HQM: rBi? i?.
+H2 "X h?2°27Q°2-i?2 b2+QM/ +QMi"B#miBQM Bb /2i BH2/ BMp2k
bmKTiBQMb K i+? "2 HrQ H/ #mBH/BM;- M/ r?2M i?2v #°2 F/QrMX

6BM HHv-i?2i?B /+QMi'B#miBQM Bb M2r T?vbB+ HHV@BM7Q K2/
BMbTB 2/ #v i?2 /2bB 2 iQ #2 #H2 iQ K F2 KQ/2H Q7 +QKTH2t T?
+ Tim 2 i?2 bvbi2K #2? pBQ  Qp2° +QMiBMmQmb bT iB H /QK BM
h?2 biQ v Q7 i?Bb /Bbb2 i iBQM Bb #°Qm:?i 7TmHH +B +H2 #v /2KQN
i2+?2MB[m2 + M #2 TTHB2/iQ bBKmH i2/ #mBH/BM:iQ +°2 i2 0"P!/



RX8X PmiHBM2 Q7 .Bbb2'i iBQM RR

RX8 PmiHBM2 Q7 .Bbb2'i iBQM

AM *? Tk2 0"PA H:Q 'Bi?K 7Q" 2ti° +iBM; : Bi T ° K2i2°b Bb /2i BH2/
AM *? Tj272i BH2/ BMp2biB; iBQM Q7 +m "2Mi +QKKQM bbmKTiBQN
U*QMi'B#miBQM kVX

*2 Ti20:Bp2b bQK2 # +F;"QmM/ QM +m " 2Mi K2i?Q/b 7Q" +°2 iBM;
/IVM KB+ H bvbi2KbX h?Bb +? Ti2 T QpB/2b # +F;:"QmM/ M/ KQiBp
#miBQMX

AM*? T82T?2vbB+ HHV@BM7Q K2// i @/'Bp2MKQ/2HHBM; i2+?MB[m
bi> i2/ U*QMi ' B#miBQM jVX

6BM HHv- *@bm &K 'Bx2b HH +QMi'B#miBQMb M/ i F2b HQQF 7Q°
0"PA M/ +QMiBMm2/ "QH2/ i @/ 'Bp2M KQ/2HHBM; BM BKT QpBM; ¢



*? Ti2 K

* Bi M HvbBb pB IM/2 7HQQ"
++2H2 ' QK2i2'b

h?Bb +? Ti2  BMp2biB; i2b i?2 pB #BHBiv Q7 MQp2H- HQr@+Qbi
OM 7HQQ  KQmMi2/ ++2H2 'QK2i2 bX

KXR AMi'Q/m+iBQM

AM i?22 T°QTQb2/ TT ' Q +?iQ ; Bi M HvbBb- b2+iBQM Q7 +Q "B/
+2H2 QK2i2'bci?2b2b2MbQ b /2i2+ii?27HQQ pB#  iBQM "2bmHiB|
r HFBM; BM i?2 +Q "B/Q X h?2 bim/vi F2b TH +2 BM 0B ;BMB h2+"
BMbi mK2Mi2/ rBi? kk8 ?B;?Hv b2MbBiBp2 ++2H2 QK2i2'bX PM2 7
rBi? ++2H2 QK2i2'b rBi? Qp2°  R8 b2MbQ b KQmMi2/iQ K2 bm* 2 p2°
7i bT MX h?2 ?B;? /I2MbBiv Q7 b2MbQ b rBHH HHQr K2i?Q/b rBi? K
iQ #2 +QKT "2/ mbBM; i?2b K2/ i X AM7Q K iBQM H2 "M2/ 7°QK i?B
TTHB2/ iQ BM7Q K 7mim 2 bK i BM7  bi'm+im 2 H vQmib r?2Qb2 E
i?72 #mBH/BM;0b Q++mT MibX h?2 rQ F BM i?Bb +? Ti2 2tT M/b i?z
BMi2' +iBQM #v KQMBiIQ 'BM; M/ F22TBM; i° +F Q7 Q++mT Mibo6 22
2ti- +ip BQmb ; Bi 72 im 2b Bb BMp2biB; i2/ #v bim/vBM; i?2 pB#"~
i?72 b2MbQ bX aB;M H@2M2 ;v # b2/ H;Q Bi?Kb /2i2+ii?2 ?22H@Dbi
6 QK i?72 /2i2+i2/ 7QQibi2Tb ; Bi T °~ K2i2'b bm+? b i?2 p2 ;2 bi'l
#2ir22M bi2Tb- M/ i?2 bi2T bB;M H2M2 ;v "2+ H+mH i2/X .Bbi B#n
"2 BMp2biB; i2/- M/ i?2p B iBQM Q7 i?2b2 T ~ K2i2 b #2ir22M i?2
+QKT "2/ 7Q° b2p2Mi22M T "iB+BT Mib BM i?2 bim/vX h?2 /Bbi B#r
i2°b mbBM; i?72 T°QTQb2/ TT Q +? Bb HbQ +QKT "2/iQi” /BiBQM H
12+?MB[m2bX

S'2pBQmbHv- #mBH/BM;b BMbi mK2Mi2/ rBi? ++2H2 QK2i2 b r2° 2
HQ+ HBx2 2BR2IRHPR M/ +H bbB7v p BQmb bQmMNRDXQADPB# BiBQML
M HvbBb K2i?Q/ T 2b2Mi2/ BMi?Bb +? Ti2 " Bb/BbiBM+i7°'QKi?Qb2
BM2'iB Hb2MbQ b #2+ mb2 Bi /Q2b MQi "2Hv QM r2 ~ #H2 /2pB+2X
i?72 M2+2bbBiv Q7 i?2 mb2" iQ "2K2K#2  iQ mb2 Bi M/ K F2 bm 2 Bi
BdX AM i?Bb +? Ti2 - i2KTQ H ; Bi T *~ K2i2'b "2 2biBK i2/ 7°QK

Rk



KXRX AMi*Q/m+iBQM Rj

T2 'K M2Mi 7Btim 2BM i?2 #mBH/BM;- M/i?2°27Q 2 "2 MQi 2HB Mi
7mMM+iBQMBM: T°QT2 HvX :QQ/rBM > HH Bb M BMbi'mK2Mi2/i2bi@:
iQ /2p2HQT H:Q Bi?Kb iQ KQMBiQ  i?2 + -/ BQE/QME D T?E & m BIBAS |
H:Q Bi?Kb 7Q" MQBbv@/BbT23bBM2 2MipiBr YMKKMM@bi m+im 2 BM
7Q° +H bbBRB&+ HBBMH? Ti2 i F2b i?2 bim/v Q7 ?2mK M@bi m+im’2
7m’i?2° M/ Db22FbiQ mb2 #mBH/BM; KQmMi2/ b2MbQ b iQ /2i2+i Q+
70Qibi2Tbh BMiQ : Bi T ~ K2i2 bX

kKXRXR h” /BiBQM H: Bi M HvbBb h2+?MB[m2b

: Bi M HvbBb TH vb TBpQi H "QH2 BM /B ;MQbBM ;8RK KQMNBE®Q BN
iBQM HHv- BM +HBMB+ H b2iiBM;- T2vbB+ H i?2" TBbib M/ +iBpE
BM ; Bi T > K2i2°biQ bb2bb i?2 T?vbB+ HRRIMIBMWQMNQ B ZbiB PNtk
/2KQMbi® i2/i?2 bB;MB7B+ M+2 Q7 ?mK M ; Bi BM KQMBiQ 'BM; ?m
bm+? b /B #NBH+H? (#BHBB jBQMIPQHQ;B+ KHe/BR2 M2 QHQ;B+ H #
MQ K HEIB2¥ (H+Q?QHSBMMF2;BRR& Hi?Qm;? i?2 bB;MB7B+ M+2
M HvbBb BM KQMBIQ BM; ?mK M ?2 Hi? +QM/BiBQM Bb 2pB/2Mi 7°Q
Q7 i2+?MQHQ;v BMiQ ; Bi M HvbBb ? b #22M K QRok)iKv HTRK-Bi H B Qi b 2
bm+? b T?2vbB+ H i?2> TBbib 2p Hm i2 i?2 [m HBiv Q7 ; Bi #v Q#b2"
BM +HBMB+X am+? bm#D2+iBp2 TT ' Q +? iQ 2p Hm iBM; ; Bi ?2 b
F22TBM; i’ +F Q7 KBMQ  +? M;2b BM ; Bi Qp2  iBK2 M/ 2biBK iBM; i
i2+?MBNeRRM 2+2Mi i2+?MQHQ;B+ H /p M+2K2Mib ? p2 K /2 Bi T
iBp2Hv KQMBiQ  i?2 FBM2K iB+ KQiBQM Q7 ?mK MbX JmHiBTH2 i?":
bvbi2Kb ++m> i2Hv + Tim 2 2mK M FBM2K iB+b iQ T'2+Bb2Hv i> +F
iIBKREKK am+? K2 bm 2K2Mii2+?MB[m2b /2i2 " KBM2i?2 Q 'B2Mi iBQNMN
iBTH2 DQBMib BMi?2?mK M#Q/vi? iT'QpB/2i?2+ T #BHBiviQ [m |
72 im 2b Q7 ?mK M ; BiX aBM+2 2bi #HBb?BM; bm+? bvbi2K BM +F
M/ iBK2@+QMbmKBM; iQ i2biRRR¥ATBLIBR+BTBM2N "Bb2 iQ i?2 /2p2HC
HQr@+Qbir2 > #H2 Q° MQM@r2 * #H2 i2+?2MQHQ;v 7Q+mb2/iQr /b
PQHPBM; BK ;2 T'Q+2bbBM; rBi? @B ;M@ bB22Q b QBBRM2 P QrM

+QMbB/2> #H2 T'QKBb2 BM Q#b2 pBM; bQK2 ; Bi 72 im2bBM H #

/IBiBQM HHv- KmHiBTH2 bim/B2b ? p2 HbQ b?QrM i? ir2 > #H2 BN
i2MiB HiQ /2i2+i 7 HHb M/ rRBRBUKXT HR?®@m(? KQbi Q7 i?2b2 i2+7?N\
/IQ MQi T 'QpB/2i?72 +QKTH2i2 FBM2K iB+ BM7Q K iBQM i? i j. KQit
i?72v "2 2 bB2 iQ BKTH2K2Mi QmibB/2 Q7 H #Q  iQ'v b2iiBM;X I
Mmb27mH 72 im2b KQ 2 Q7i2Mi? M "2HVBM; QM iBK2@+QMbmKBM;
bvbi2KbX



R9 *?2 Ti2 " kX : Bi M HvbBb pB IM/2 " 7THQQ  ++2

kXk PmiHBM2 Q7 : Bi M HvbBb S ' Q+2bb

h?Bb b2+iBQM rBHH T 2b2Mi T'Q+2/m 2 7Q  mbBM:; QM2 Q" KmHiB"
2ti> +i; Bi T K2i2'bh7 QK 2 HK2 bm 2K2Mib Q7 Rd T iB+BT Mib r
6B bi- i'B Hb r2°2 "'mM 7Q 2 +?2 T "iB+BT Mi ii? 22 /B772 2Mi bT2:
bm 2K2Mib r2°2 i?2M mb2/iQ /2i2+i bi2Tb- M/ i?2 iBK2b Q7 i?2b2 /.
iQ 2ti> +ii?2; Bi T K2i2 bX

kXkXR S "iB+BT Mib

iQi HQ7 Rd ?2 Hi?v T iB+BT Mib :;2/ #2ir22M R3 M/ kd iQQF T i |
M/ 3 K H2X h?2 T iB+BT Mibo K& :81 BPMB£2i3BBMV M/ K2 M r2B;?i
Bb=165 H# 639 H#VX h?2 T iB+BT MibiQQF T i BM i?2 bim/v 7i2 [
6m i?2° BM7Q K iBQM bm+? b ?2B:?i- r2B;?i- H2; H2M;i?- /QKBM |
T iB+BT Mi/2KQ:  T?B+b "2 [KB® #H2 BM h #H?2

h #H2 kXR, S 'iB+BT MiBM7Q K iBQM 7Q° HH Rd T "iB+

S 'iB+BT Mi2tUJfE6¥2B;?1 UBM2BMVWi UHBRBRVH2M;i? UBM+?V
S 'iB+BT Mi R edX8y RdjXy JNXyy
S '"iB+BT [Mi kJ djXky k8yXe I9RXyy
S "iB+BT |[Mi jJ dRXjy RNeX3 9RXdS8
S 'iB+BT [Mi 96 e3X8y R8N XYy 9RXyy
S 'iB+BT [Mi 8] eNXyy Re8 XYy, 9y Xyy
S "iB+BT |[Mi e6 ekXd8 Re8Xy jdXk8
S 'iB+BT Mi dJ do9Xyy Re8X9 9jXyy
S 'iB+BT [Mi 36 dyXyy RkdX9 jdXyy
S 'iB+BT [Mi Roy ekXyy kR8 Xy j3Xyy
S 'iB+BT [Mi R&R ejXyy RI9R XYy ]3Xyy
S "iB+BT [Mi Rk d8Xyy kyy X3 9)X8y
S 'iB+BT [Mi RJj e8Xyy N 3 Xk 9y Xyy
S 'iB+BT Mi R® eexXyy RRd XYy INXyy
S "iB+BT |[Mi R®8 eR X8y RkjXe jeX8y
S "iB+BT Mi R&e e8Xy RO9RXe JNX8y
S 'iIB+BT [Mi RG&3 edX8y RNNXy INXyy
S 'iB+BT [Mi RIN dRXd8 RdyXy 9RXyy

.1 7°QK T "iB+BT Mi N M/ Rdr2 2 /Bb+ "/2/ b "2bmHi Q7 ?B;? MQBb2 Bl



kKXkX PmiHBM2 Q7 : Bi M HvbBb S Q+2bb RS

kXkXk 1tT2 BK2Mi M/ . i S Q+2bbBM;

h?Bb 2tT2 ' BK2Mir b +QM/m+i2/ i :QQ/rBM > HH- #mBH/BM: r?B+
kk8 ?B:? b2MbBiBpBiv ++2H2 QK2i2'b QM i?2 0B ;BMB h2+? + KTr
Q7 i?2 b2MbQ b BM 7Qm i?@7HQQ " ?KHIBr WXB A M 2Q2M BN\ BN oD
T "iB+BT Mibr HF2/ HQM: K 'F2/ RR8 7i TQ iBQM Q7 i?Bb ? HHr
r?B+? "2 T2 K M2MiHv KQmMi2/ mM/2  i?2 7THQQ Q7 i?2 2 HHr v 2
i jk-de3 a KTH2bfb2+X 6Q 2 +?2 i'B H-T "iB+BT Mib HBM2/ mT ii?:
bi'BF2iQ i?2 7THQQ K “F2/i?2 #2;:BMMBM: Q7 i?2 i'B H- M/ i?2 T “iE
i?2B° /QKBM Mi 7QQi 7B biX b i?2 T iB+BT Mi T bb2/i?2 7TBMBb?
K "F2/i?2 2M/ Q7 i?2 i'B HUi?2 K :MBim/2 Q7 i?2 ? KK2  bi"BF2b

7°QK Mv bi2Tb Q"  MQBb2 M/ "2 mb2/iQ #2 F T ii?2/ i b2ibVX
/B 2+iBQM- i?2 T "iB+BT Mi HBM2/ mT ii?2 M2r bi i HBM2 M/ i?2
iQi HQ77Qm  i'B Hbr2'2°2+Q/2/7Q 2 +?2 T "iB+BT Mi ii?°22 b2H
bT22/- # BbFr HFBM: bT22/- M/ "mMMBM: bT22/X S “iB+BT Mib T
iQ "2KQp2 i?22772+i Q7 b?Q2 bQH2 QM i?2 ++2H2 iBQM "2bTQMb
b?QrM BM &BURHVX HH i?2i'B Hbr2 2 +QM/m+i2/ /m BM; r22F2M/b |
i?72 MQBb2 7°QK K#B2Mi +iBpBivBM i?2 #mBH/BM; r b KBMBKBx2/)

b T “iB+BT Mir HF2/iQr /b M ++2H2 QK2i2'-i?2 KTHBim/2 Q7 i
iQ 222H@bi'BF2b ;" /m HHVBM+'2 b2/iQ K tBKmK M/i?2M 2/m+2,
rvX h?Bb Bb b22MKBREGB;M/Bb 2tT2+i2/ bi?2r p2b T QT ; iBM; r
222H@bi'BF2 HQDb2 2M2 ;v 2t TQMRXMiB HROMEHP QBLRP BIB-ZT2MQK 2 M
HH ++2H2 QK2i2'bK v+ Tim2 HH ?22H@bi'BF2b BM RR8 7i HQY

S 2pBQmb HBI2  im 2?2 bb?QrMi? ib2BbKB+b2MbQ bbm+? b ++2}
b BKTmMHD2 +QMi +i- M/ iQ2@bH Tb b bHB/BM: UajB-NBQMV +QMi
“2bmHi- i?2b2 bim/B2b ? p2 b22M /BbiBM+iBp2 T2 FBM i?2 pB# |
bi'BF2X h?2°2 2K Mv TT' Q +?22biQ/2i2+i?22H@Dbi BF2b QM bm+?
ivIB+ HQ7 ?2BWA@AMBFERNrQ F- bB:M H2M2 :v# b2/ +mbiQK H:
bi2Tb #v b2 "+?2BM: 7Q T2 Fbh BM 2M2 :vX h?2 ?B:?2bi ++2H2 iBQI
7QHHQIBM: i?2 ?22H@Dbi"BF2X 6BM/BM: r?2°2 HH i?2 2M2 ;v T2 ¥
TT QtBK i2 iBKBM: Q7 i?2 #2:BMMBM: Q7 2 +? bi2TX M 2t KTH2
bB:M H rBi? bi2Tb /2i2+i2/ Bb BAKBH#NMK2/ BM 6B:m "2

h?2 H;Q Bi?K# QF2 mT i?2 ++2H2 iBQM bB;M H7 QK bBM;H2 b:
K i2Hv yXyk8 b2+QM/b HQM;X h?2 "QQi K2 Mb[m "2U_JaV p Hm2 "z
K2 bm'2 ++2H2 iBQM BM rBM/QrX h?2 iBQ Q7 2 +?2 rBM/Qrdb _
rBM/Qr /B 2+iHV T 2+2/BM; BiiQ 7BM/i?2 BMbi Mir?2M ?222H@Dbi E
?B;? 2M2°;v 2p2Mi-r?B+? Bb /B 2+iHv T 2+2/2/ #v p2'vHQr bB;M H =
iBQ Q7 rBM/Qroéb 2M2 ;v rBi? i?2 rBM/Qr #27Q 2 rBHH #2 ?B;? |
kKXtk?Qrb M2t KTH2 ++2H2 iBQMbB;M H+QMi BMBM; irQ bi2Tb- H
iBQ Qp2 iBK2X h?2  iBQ 2T 2b2Mib i?2 bB;M H@iQ@MQBb2 " iB
bi2Tb r2°'2 7QmM/ #v b2 +?BM; 7Q T2 Fb BM i?2 aL_ M/ +Q "2H iB



Re *?2 Ti2 " kX : Bi M HvbBb pB IM/2 " 7THQQ  ++2

6B;m 2 kXR, UV .B ;"  KQ7 HHb2MbQ b HQM;i?2 ? HHr vmb2/ 7Q"
M ++2H2 iBQM ?BbiQ v7 QK bBM;H2i B HrBi? HH bi2Tb /2i2+i
b2MbQ K "F2/ BM #Hm2 BM U VX

aBM+22 +2 T iB+BT Mibi "i2/ rBi? i?2B  /QKBM Mi 7QQi-2 +? ?222H
H27i Q" "B:?i 7QQi BKT +iX

6B;m 2 kXk, M 2t KTH2 Q7 M ++2H2 iBQM K2 bm '2K2Mi +QMi B
bTQM/BM; bB;M H@iQ@MQBb2@ iBQ UaL_V- M/ i?2 /2i2+i2/ bi2T
aL_X



kKXjX : BiS K2i2°’b7'QKaim+im™ HJ2 bm 2K2Mib Rd
kXj : Bi' S K2i2°b7 QK aim+im- HJ2 bm 2K:
KXjXR 1772+i Q7 MmMK#2 > Q7 b2MbQ b

6B;mKXp?Qrb i?2 /Bbi B#¥miBQMb Q7 bi2T BMi2 p Hb UIiBK2 #2ir22M
bi2TV 7Q  irQ /B772 2Mi T 'iB+BT Mib, S 'iB+BT Mi Rkr b i HH K
# BbF T +2- r?BH2 S 'iB+BT Mi Rer b b?Q i 72K H2 r?Q r b i  p2H
h?2b2irQ + b2br2°2 +?2Qb2M #2+ mb2i?2bi2TbBMi?2i'B H7Q S i
K ;MBim/2 Q7 ++2H2 iBQMU/m2iQT 'iB+BT Mi?2B;?i-r2B;?i- M/
S 'iB+BT MiRe ? / H2bb ++2H2 iBQM K ;MBim/2X *QKT "'BM; K2i?C(
rBHH 2Mbm™ 2 i? ii?2bi2T /2i2+iBQM K2i?Q/ rQ ' Fb7Q i'B HbrBi? ?E
T iBQbX 6Q° 2 +? T "iB+BT Mi- HHi?°'22 TT ' Q +?2br2°2 mb2/iQ 7E
BMi2 p Hb Qp2 i?2 7TmHH i B H/ i M/ 1?22 ? H7 i B H/ i X

b 6B;mKZp?Qrb- r?2M i?2 r?QH2 i B Hr b mb2/i?2°2 Bb H ;2 b
/12pB iBQMb Q7 yXy93b- yXyjNb- yXyj9b 7Q" S "iB+BT Mi Rk 7Q" 2 -
re2mM i?2 KB//H2 ? H7 Q7 i?2i1i B Hr b mb2/ UyXyRjb- yXyk8b- yXyR8
bi M/ °/ /2pB iBQM Q7 i?2 ? H7 i B HBb H2bb i? M i?2 7mHH i BH
"2bmHIBM; 7°QK bi "iBM; Q 2M/BM; i?2 i B H "2 pQB/2/X h?2 p 'E
2biBK i2b # b2/ QM ? H7 BMi2'p HBb ?B;?2 r?2M /i 7°QK HH Rd L
BM+HmM/2/ 2biBK i2b 7' QK b2MbQ 7 "i?2° r v rBi? ++2H2 QK2i2 |
MQBb2X gBi? /i 7 QK i?2 ? H7 i B H-i?22 Bb MQ bB;MB7B+ Mi /E
BMi2'p Hp Hm2b 7' QK i?2 bBM;H2 b2MbQ U TT Q +? BV M/ i?2 /i
i?2 #2bi b2MbQ™  7Q" 2 +? bi2T U TT Q +? BBBVX

IbBM; i?2b2 Q#b2 p iBQMb Bi Bb +H2 ~i? i BM i?Bb TTHB+ iBQM Q
i?72 +Qm b2 Q7 i?2 KB//H2 2 H7 Q7 i?2 i'B HX IbBM; QMHvV QM2 b2M
M/ 2 bB2biiQ BKTH2K2MiX h?2°27Q°2- TT'Q +? Br b +?Qb2M iQ :
BMi2'p HQ bi'B/2 +v+H2 iBK2 BM i?Bb rQ FX Ai b?QmH/ #2 MQi2/ i
QM r?B+? i?2 b2MbQ  Bb BMbi HH2/ rBHH ? p2 M 2772+i QM ?2Qr 7 °
++m> i2Hv /2i2+i 7QQibi2TX AM i?Bb + b2- QM2 b2MbQ  r b mb2/
#Qmi 8y 722iX 6m i?2  KQ/2HBM:; M/ i2biBM; rQmH/ #2 M22/2/iQ 2t
Qi?2 bm 7 +2bX



R3 *?2 Ti2 " kX : Bi M HvbBb pB IM/2 " 7THQQ  ++2

6B;m 2 kXj, ai2T BMi2 p Hb 7Q° QM2 i'B H 2 +? Q7 S "iB+BT Mi R|
U'B:?2iVX UV M/ U#V +Q "2bTQM/iQ TT ' Q +? UBV-U+V M/ U/V +Q
U2V M/ U7V +Q "2bTQM/iQ TT ' Q +? UBBBVX h?2 /Bbi'B#miBQMb
b ?BbiQ:  Kb-r?BH2 MQ'K H T Q# #BHBiv /Bbi'B#miBQM 7Bib iQ 2
7Q° 272 °2M+2X "2bB/2 2 +? 7BM/ RiiM2 R2/MpBXBQM -

kXjXk M HvbBb Q7 LQ K H : Bi

PM+2 i?2 bi2Tbr2 2 HQ+ i2/- HH; Bi T K2i2'br2°2 2biBK i2/ M/

kX h?2 bi2T H2M;i? M/ bi2T BMi2 ' p H T K2i2Rb-OrRiB 772 H2M 6 B
T "iB+BT Mib QM i?2 H27i M/ K H2 T iB+BT Mib QM i?2 "B:?iX h?2 /
UTT Q +?BVr bmb2/iQ 2biBK i2i?2b2: BiT " K2i2' b7 QK HH I B
i?2 bi2T BMi2 p H 2biBK i2b M/ i?2 bi2T H2M:i? 2biBK i2b 7Q° HH i
Q7 i?2i?°22 bT22/bX h?2 2 °Q  # b 7Q  i?2 bi2T BMi2 p H 2biBK i:
/2pB iBQM Q7 i?2 /Bbi B#nkB@MXTAMKEB2 ZQ 2 +? T "iB+BT Mi

bT22/ Bb b?QrM +QMM2+i2/ #v HBM2bX h?2 bBRIDT 2b2MKb 'iP2" B
?2B:;?2bi  iBQ Q7 i?2 bi2T bB:M H2M2 :viQ MQBb2 7THQQ  7Q i? i T

6B; mMK2B?Qrbi?2 +v+H2iBK2 M/ bi2TbB;M H2M2 ;v 7Q i?2H27i M/



kXjX : Bi S K2i2°’b7 ' QKaim+im> HJ2 bm 2K2Mib RN

h #H2 kXk, _2bmHib 7Q" 2 +? T "iB+BT Mi i 2 +? bT22/X * /2M+2 E
b2+QM/b-GBbi?2 p2 ;2bi2TH2M;i? BMBM+?2b- M/ pBbi?2 p2° ;
BM 7ifbX

g HFBM; ""BbF q HFBM; _mMMBM;

S "iB+BT Mi2M+2 UBVUBMW 7iftbv/2M+2 UBVUBMW 7itb¥V/2M+2 UBVUBMW 7ifbV
R yX8RyXyRkkd 9Xk8 yX99yXyRdjR 8X8j| yXje yXyR39y 3Xdk
k yXeyXyyd jj 9Xj3l yX8yXyyd j3 8X3e yX9yXyR 89 RyXjle
] yX8NyXykN k8 iX8 | yX9NyXyy3j8 8Xek yXj8 yXyy3 8k RRXee
9 yX8RyXyRkke JXN3 yX9dyXyy3 k3 9X3j yXj8 yXyy8ije 3XR]
8 yX9NyXyR kd 9XjN yX9kyXyye j8 eXjd yXjj yXyy3 9d RyXN?9
e yX83yXykj k9 i X yX98yXyR kd 9Xd9 yXj8yXyR j8 dXd3
d yX93yXyRRjy 9XNBYyX9kyXyRRj9 eXe3 yXje yXyRk9N Ry X9k
3 yX8RYyXyRKkjy 9Xek yX99yXyRRjj 8XNdyXjeyXyRk9e Ry Xy9
Ry yX89yXyRdkk ]Xj9] yX9yXyy3 jk eXke yXjj yXyRk9y N XjH
RR yX93yXyRj kj jX3d yX9kyXyRRkd 8XR8YXjRYXYyRj jk 3XkR
Rk yX8j yXyRKjj 9XN| yX9eyXyRRj3 eX93 yXjdyXyy8 ej RkXdR
Rj yX8RyXyR9ke IXYyN yX9eyXyRkijy 8XkK yXje yXyRk8y RyX8e
R9 yX8kyXyRRkd 9Xk9 yX9jyXyRRjR 8Xd9 yX]NyXyRj 98 3XeN
R8 yX8RyXyRkk9 jXdkl yX9RyXyRkkd 8XR8YXjRYXyRRjk 3 Xkj
Re yX93yXyR kd 9X98 yXjd yXyy3 kN eXk3 yXjk yXyy8jj 3Xyk
R3 yX8kyXyR8jy 9X9¢ yX93yXyRRjj 8Xj8 yXj8 yXyRkij8 dX38
RN yX88yXyke ke jXd3| yX98yXyRdjR 8X8NyXje yXyR38R RRXYy]j

Rk M/ ReX h?2 +v+H2 iBK2 M/ bi2T bB;M H 2M2 ;v r2°2 + H+mH i2
K2 M 2biBK i2b M/ i?2 +Q "2bTQM/BM: bi M/ */ /2pB iBQMb 2 T 2
7Bii2/ /Bbi'B#miBRX® Y 6B /m/2V pBbm HHv +QKT “2b i?2 +v+H2 iBK
bT 2 /7Q i?2 H27i M/i?2 B;?i722iX //BiBQM HHv-iQ [m MiBi iBp?2
bB:M Hb :2M2" i2//m2iQ i?2 7Q +2 Q7 i XX BT BIK TU A b~QBHBT m 2 |2 2
"2bmHiIBM; iBQ Q7 i?2 bB:M H2M2 :viQ MQBb2 7THQQ  7Q  i?2 H27

h?2 /IBbi'B#miBQMb 7Q" +v+H2 iBK2b r2°2 + H+mH i2/ 7Q" 2 +? 7Q(
bT22/X irQ@b KTH2 i@i2birb + B2/ Qmi iQ +QKT "2 i?2 H27i
+QK#BM iBQMX h?2 MmHH ?2vTQi?2bBb r b i? i i?2 irQ /Bbi'B#miB
p B M+2bX h?2 “2bmHib Q7 HH +v+H2 iBK2 /Bbi"B#miBQMb M/ ir¢
h # HkX

bb22M BM GBO9' 2 +2 T iB+BT Mii > p2H2/ i 7 bi2 T +2-i?2 bi2T
r2Mi/QrM M/i?2 2H iBp2 bi2T H2M;i? r2MimT b 2tT2+i2/X h?Bb b?
T "iB+BT Mib iQQF HQM;2 bi'B/2b i [mMB+F2 BMi2'p Hb r?B+? ; 2:
r HFBM; bT22/ T ii2 " MB89BM M@ Pid (Q#b2 p iBQM Bb i? i b T "iB+BT
7 bi2 - i?2°2r b KQ 2 bB:M H2M2 ;v BM i?2B" bi2Thc 2T 2b2Mi2/

r?2°2 H ;2  bB:MB7B2b KQ 2 2M2 :vX h?Bb Bb HbQ 2tT2+i2/ b KC
BMiQ i?2 7THQQ b i?2 T “iB+BT Mib 2 "mMMBMX b #XKT; ? BMQ ABH|



ky *2 Ti2 kX : Bi M HvbBb pB IM/2 ' 7HQQ  ++2

h #H2 kXj, _2bmHib 7Q" "B?IMNVHR2I iBKHZQBKEH p@RIDM2b "2
HbQ b?QrM 7' QK irQ@b KTH2 i@i2bib +QKT "BM; i?2 H27i M/ B;?]i

q HFBM; ""BbF g HFBM; _MmMMMBM;

S "iB+BT Mic UbV ¢ UbV p ¢ UbV ¢ UbV p ¢ UbV ¢ UbV p

R| RXykyXy98RXyj yXy9eyXN8yX33yXy9gJRyX33yXyjBYXNkyXdkyXy93yXdk yXy8dyX3

RXRNyXyk RXR3yXyjd yXdRRXYyRyXykKj] RXyRyXykj yX3NyX3 yXykid yX3 yXyR3yX8

RXRB8YXRRMXReyXRYIdy XNkyXN3yXyRIYXN3yXyRNXNeyXe3yXyR8 Xe3yXyRN XN

o w ®

RXyjyXy99RXyjyXy8 yXdleyXNOyXykKdyXN9yXykjyX3dyXeNyXykoyXeNyXykdyXN

YyXNNyXy93yXN3yXyR3yXdkyX3] yXyReyX3j yXyRdyXdNyXe8yXyk9yXe8yXyk9 yXN

RXRIYXRKkeRXRIOYXRKkkyXN8 yXNyXyjk yXNyXyjd yXN yXeNyXykkyXeNyXyk9yXN

yXNeyXyke yXNeyXyk yXdRyX3j] yXyR3yX3j yXyk yXN9yXdk yXyR9y Xdk yXyRjyXd

RXyj yXyjN RXy9yXy9 yXdeyX3dyXyjB yX3dyXyj YyXNkyXdRyXyk9yXdRyXyR8yXN
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bim/vi?2 2ti° +i2/;: Bi T  K2i2 br2°2MQi+QKT “2/iQ MQi?2 K2 bn
."22K2Mi rBi? ++2Ti2/i°2M/b 7°QK i?2 HBi2  im 2 b?Qrb T'QKBb2 -

6B;m 2 kX9, ai2T BMi2 ' p Hb M/ "2H iBp2 bi2T H2M;i?b 7Q° HH T i
THQi U V- M/ K H2bBM i?2 B;?2i THQi U#VX J "F2 bBx2 Bb "2H i2/i
bi2T 77 QK 2 +?2 T "iB+BT MiX

TQr2 7mH QTTQ imMBiv T QpB/2/ #v i?Bb K2i?Q/ Bb i?72 #BHBIiv i
; BIiT > K2i2°b7Q° 2 +? H2;X > pBM; i'B Hb +QMi BMBM; ky Q" KQ" 2
#2ir22M H2;b iQ #2 + "B2/ Qmi [mB+FHvX AM 2?2 Hi?v T "iB+BT Mi
i?72°2b?QmH/ #2 MQ /IB772 2M+2 BM i?2 iBK2 #2ir22M +QMb2+miBp2
H27i 7QQi bi2Th Uk H22BK2Y2 iBK2 /Bbi B#miBQMXBQ2Zb2 M?2/ BM



kXjX : Bi S K2i2°’b7 ' QKaim+im> HJ2 bm 2K2Mib kR

70Qi? p2 2[mBp H2Mi K2 Mb /QrM iQ i?2 ?2mM/ 2/i? Q7 b2+QM/ 7Q"
/2pB iBQMb "2 HbQ p2 v bBKBH " #2ir22M 2 +? 7QQi 7Q° HH + b2t
+QK#BM iBQMb Q7 T iB+BT Mi M/ bT22/-i?2 HQr2bi T@p Hm2 7°Q
Qp2  yX8X h?2°27Q°2-i?2 MmHH ?2vTQi?2bBb Bb M2p2" "2D2+i2/ m
+?2Qb2MX aBM+2 i?2 MmHH ?2vTQi?2bBb r b i? ii?2 irQ /Bbi B#miBQ
p B M+2- i?Bb K2 Mb i? i i?72°2 Bb MQ bi iBbiB+ HHv bB;MB7B+ Mi
iBK2b 7Q  i?2 H27i M/ B;?2i 7QQi Q7 Mv T iB+BT MiX

aBKBH "Hv- Bi rQmH/ #2 2tT2+i2/i? ii?2°2Bb MQ /B772 2M+2 BM i?:
#v 2 +2 7QQiX LQ /B772 2M+2 BM i?2 7Q +2b BKT “i2/i° MbH i2b iC
2M2 ;v K2 bm 2/ BMi?2 7THQQ  ++2H2  iBQM "2bTQMb2 BM/m+2/ #v
kX822 2 Bb KQ 2bT 2 /BMi?2bi2T bB;:M H2M2 ;v /Bbi ' B#miBQMb #
/IBbi M+2 #2ir22M i?2 bi2T BKT +i M/ i?2 b2MbQ" b + M #2 2tT2+i2/
IVM KB+b Q7 i?2 7THQQ X 1p2M rBi? i?Bb HBKBi iBQM-i?2 K2 M Q7 i
2M2 ;v Bb biBHH p2 v bBKBH ~BM HH + b2b #2ir22M i?2irQ 722iX h
+QMbB/2 2/ 7Q  bi2T 2M2 ;v #2+ mb2 i?2 /Bbi'B#miBQMb "2 bQ ?2 |

6B;m 2 kX8, *QKT "BbQM Q7 +v+H2 iBK2b M/ bi2T bB;M H 2M2 ;v 7¢
S 'iB+BT MiRe U+-/V-"2bT2+iBp2HvX q HFBM;i'B Hb "2 b?QrM BM
M/ " mMMBM; BM v2HHQrX 6Bii2/ MQ 'K H /Bbi'B#miBQMb "2 THQii
i?72 K2 M- M/ bi M/ “/ /2pBXBE@Mi2/ _ VvH2B;? /IBbi'B#miBQMb "2 THQ
2M2 ;v HQM; rBi? i?2 K2 MX



k k *2 Ti2 kX : Bi M HvbBb pB IM/2 ' 7THQQ  ++2

kX9 *QKT 'BbQM rBi? i° /BiBQM H : Bi M Hvb

h?2 Tm TQb2 Q7 i?Bb b2+iBQM Bb iQ /2i2°KBM2 B7 7THQQ  KQmMi2/
+ Tim BM: K2 MBM:7mH ; Bi/ i i? i Bb +QKT ~ #H2 iQ Qi?2 bi i2 Q
i2+?2MB[m2bX A7 ++2H2 QK2i2'b "2 #H2iQ +QHH2+i K2 MBM:7mH I
- Bii?2M i?2v + M TQi2MiB HHv #2 BMbi mK2Mi2/ BM b2iiBM: i? ir
T iB2Midb 2p2° v/ vHB72 T ii2 " MbX Ai Bb ?2vTQi?2bBx2/i? ii?2 2 rBF
BMi?2 iBK2 K2 bm 2/ #2ir22M +QMb2+miBp2 bi2Th #v 7HQQ  KQmM|
2bi #HBDb?2/: Bi M HvbBb K2 bm 2K2Mi bvbi2KbX

kX9XR S "iB+BT Mib

h?2°2r2°2i?°22 T "iB+BT Mib BM i?Bb bim/vX hrQ T "iB+BT Mib r2°
K H2X HH i? 22 r2 2 ?2 Hi?v +QHH2;2 ;2/ T "iB+BT Mib rBi? MQ ;
r2B;?ib Q7 i?2 T "iB+BT Mib  M;2/ 7 QK ekdLiQ e3y LX

kX9Xk 1[mBTK2Mi M/ h2bi a2i@mT

h?' 22 /B772 2Mi bvbi2Kb r2°2 mb2/ iQ K2 bm 2 i?2 iBK2 #2ir22M +C
2 +?2 T "iB+BT Mi, BM@b?Q2 T 2bbm 2 b2MbQ b- 7THQQ @KQmMi2/

h?2 BM@b?Q2 T 2bbm 2 b2MbQ"  bvbi2K mb2/r b i?2 S2/ "@s bvbi2l
JBMM2bQi VX h?2 T 2bbm 2b2MbQ b ? / #22M + HB#  i2/ mTiQe #
+Q "2+i bBx2/ BMbQH2 r b Tmi BM 2 +? b?Q2- M/ HH T “iB+BT Mib
LBF2 B S2; bmb kebX PM+2 i?2 T'2bbm 2 b2MbQ b r2°2 Tmi BM 2
+ HB#  i2/7Q x2 QT 2bbm’ 2 #vi?2 T "iB+BT Mi Hi2 M iBp2Hv TB+
6Q  i?2 S2/ “bvbi2K-/1i rb 2+Q /2/ i Ryy >xX

BHQQ  KQmMi2/ ++2H2 QK2i2° b r2°2 HbQ mb2/iQ K2 bm 2 iBK2 #
S*" jNj"y9 ++2H2 QK2i2'b US*" SB2xQi'QMB+b- .2T2r- L2r uQ FV
"QmM/ rBi? r tX h?2b2 ++2H2 QK2i2'b ? p2 b2MbBiBpBiv Q7 "Qn
+2H2 QK2i2  ? b + HB# i2/ b2MbBiBpBiv K "F2/ 7°QK i?2 7 +iQ vX
(2°2TH +2/rBi? irQ QM 2 +?2 bB/2 Q7 i?2 T i? T "iB+BT Mibr HF2/ HC
[2°2 +2Mi2 2/ R3BM+22b "QmM/i?2 KB//H2 Q7 i?2 T i?- M/ ++2H2"
Q7i?2 T i?r2°293BM+?22b T "iX h?2irQ bB/2br2°2 Q77b2i HQM; i
T Mibr HF2/ #v k9 BM+?22bX h?2 7Qm° ++2H2 ' QK2i2° b r2°2 +QMM2.
+QM/BiBQM2 - M/i?2MiQ L iBQM HAMbi mK2Mib/ i +[mBbBiBQ]
mbiBM- h2t bVX h?2 bvbi2Kr b b2iiQ K2 bm 2 i RN-kyy >xX

h?°22 JhA Uqg i2°iQrM- J V :2M 8 7Q +2 TH i2b r?B+? "2 eyy KK #)\
TQbBiBQM2/BM "QrBMi?2 HBM2 r?2 2 T "iB+BT Mibr HF2/X HH



kX9X *QKT "BbQM rBi? i /BiBQM H; Bi M HvbBb iQQHb Kj

MQ HQ / #27Q°2 K2 bm 2K2Mib r2 2 i F2MX h?2 7Q +2 TH i2b "2+
7°2[m2M+v Q7 R-Nky >xX

kX9Xj .i M HvbBb

h?2 ++2H2 QK2i2 /i rb M Hvx2/ BMi?2b K2rv bQi?2 /i BM
M HvbBb Q7 i?2S2/ " M/ 7Q +2TH i2/ i 7QHHQr2/i?2b K2T Q+2b
i?72 ++2H2 QK2i2 /i X h?2  r/i 7Q 2 +2 r bmb2/iQ /2i2+i ?22H
rb/QM2 #2+ mb2i?2bB:M Hbr2'2 +H2 M M/ Mv 7BHi2 BM: rQmH/ ¢
i?72 S2/ “bvbi2K-i?2iQi H7Q +2 Q72 +?27QQir bQmiTmi 7 QK i?2 b¢
/27BM2/ br?2Mi?27Q +2 QM 7QQir2Mi 7' QK x2 ' Q7Q +2U/m BM; |
Ry LX 7Q +2i? 2b?QH/ Bb +QKKQMHv TTHB2/- M/ BM 7 +i Bb #mB
bm+? b oBbm H@j.X h?Bb i? 2b?QH/ K2i?Q/r b HbQ mb2/ 7Q  i?2
i?72°2rb M //BiBQM H+QM+2 "M 7Q  i?2 7Q +2 TH i2/ i X iBK2 #:
TQBMir b QMHv "2+Q /2/rBi?BM i'B HB7irQ +QMb2+miBp2 7Q +2
rBi?2Qmi Qp2 H T7' QK MBM+QKTH2i2 7QQibi2T QM QM2 Q" KQ 2 7

kX9X9 _2bmHib M/ .Bb+mbbBQM

6B;mKXB?Qrb M 2t KTH2 Q7 /2i2+iBM; irQ +QMb2+miBp2 ?22H bi BF
++2H2 QK2i2 /i X PM+2 +QMb2+miBp2 ?22H bi BF2br2 2 /2i2+i2/
bvbi2K-i?2 iBK2 #2ir22M i?2Kr b+ H+mH i2/X 6Q  i?2i?°'22 T "iB+
IB772 2M+2b #2ir22M i?2 1?22 K2 bm 2K2Mi i2 H2MES[ miBb+- BboTb M@ kM E
b?Qr2/ bHB;?iHv ?B;?2  iBK2 #2ir22M ?22H bi'BF2b BM ++2H2 QK
biBHH rBi?BM i?2 bi M/ *//2pB iBQMb Q7 i?2 Qi?2° +QHH2+iBQM i2-

6Q HHQ7i?2T 'iB+BT Mib-i?2K2 MbQ7 HHIi? 22K2i?Q/br2 2rBi
Q71?2 Qi?2'bX S "iB+BT Mijb?Qr2/ K2 Mbi? ir2°2 M2 "Hv B/2MiB+
HH Q7 i?2 K2i?Q/b- 7Q +2 TH i2b b?Qr2/ i?2 ;"2 i2bi bi M/ "/ /2pB
i?7 1i1?22°2r2°2 QMHvV j 7Q +2 TH i2b BM HBM2-bQ 7Q bQK2 T "iB+
bi'BF2b ? /72r2  i? MRy iQi H/ i TQBMibX a2p2° HiBK2b br2HH-
mMMmb2/- bi?2°2r2°2BMbi M+2b Q7 7QQibi2T Qp2'H TTBM; TH i2
"2HB #H2 M/ +QMbBbi2Mi K2i?Q/ 7Q /2i2+iBM; ?22H bi BF2b rBi?
K2 bm 2/ iBK2 #2ir22M ?22H bi BF2b- r?B+? r b 2tT2+i2/ bBM+2 i?2
b?QrM iQ #2 "2TRKkX#H QK2 BMbi M+2b-i?2 bi M/ "/ /2pB iBQM 7Q"
bi'BF2b 7Q° ++2H2 QK2i2 ' br bH2bbi? Mi? i Q7 S2/ "r?BH2i?2B"
6mim 2 7 HH T iB2Mib b?Qr2/ p B #BHBivBM iBM?2BIiBK2bQi7? jM KD
bi M/ “/ /2pB iBQMb 7Q" iBK2 #2ir22M ?22H bi BF2b 7Q° HH K2 bm".
gBi? bi M+2 iBK2 #2BM; /Qm#H2 i?2 iBK2 Q7 ?22H bi'BF2b- Bi + M #
p B #BHBivrQmH/ #2 H ;2 i? Mi?2iBK2 #2ir22M ?22H bi BF2b- #n
h?Bb ;Bp2b +QM7B/2M+2i? i ++2H2 QK2i2'brQmH/ #2 #H2iQ /2i2-
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6B:m 2 kXe, 1t KTH2b Q7 /2i2+iBM:i?2 ?22H bi'BF2b Q7 irQ +QMb2+
M/ U#QiiQKV ++2H2 'QK2i2 ' bX 1 +? /2i2+i2/ ?222H bi'BF2 Bb b?QrM

6B;m 2 kXd, hBK2 #2ir22M ?22H bi BF2b 7Q " i? 22 /B772 2Mi T "iB-

K2 bm 2K2Mi i2+?MB[m2bX h?2 K2 M Bb b?QrM b i?2/ F2 # - Db
HB;?i2 # X

;Bp2M i?2 T°QT2 BKTH2K2Mi iBQM bi™ i2;vX
6HQQ KQmMi2/ ++2H2 QK2i2'b TT2 " iQ #2 bmBi #H2 K2 bm 2K:=



kX8X .Bb+mbbBQM k8

K2 MBM:7mH : Bi T > K2i2 'bX h?2v b?Qr HBiiH2 iQ MQ /B772 2M+2
bi'BF2b 7°QK Qi?2  +QKKQM K2 bm 2K2Mi i2+?MB[m2b M/ ? p2 H2|
iB+BT MibX ++2H2 QK2i2'b HbQ TT2 iQ ? p2 Km+? 2 bB2  BKT
+Qbi M/ HQ:BbiB+ H 2 bQMBM; i? M S2/ > M/ 7Q +2 TH i2 i2+?MQ
2M+QmMi2> T Q#H2Kb 7°QK i?2 2MpB " QMK2Mi Bi Bb KQMBiQ BM; |
2MpB QMK2Mi H MQBDb2- 2Qr2p2  i?2b2 + M #2 KBiB; i2/ rBi? 7BHi2

kX8 .Bb+mbbBQM

h?2 bi m+im> HpB# iBQM K2 bm 2K2Mi # b2/; Bi M HvbBb T " Q+2b
iQ 7mHHv "2TH +2 i° /BiBQM H ; Bi M HvbBb- MQ  Bb i? ii?2 ;Q H
K2i?Q/b bm+? b j. KQiBQM + Tim 2 ‘2 + T #H2 Q7 K2 bm'BM; DQB
KBHHBK2i2  ++m  +v-r?B+? Bb mMHBF2HV iQ #2 bm T bb2/ #v Myv
M HvbBb BM BMbi mK2Mi2/ #mBH/BM;b T ' QpB/2 i?2 TQbbB#BHBIiv
iBQM H K2i?Q/bX JQbi; Bi M HvbBb +m "2MiHv i FBM; TH +2 “2[ml
H #Q  iQ v b2iiBM; Uj. KQiBQM + Tim 2- BM 7THQQ  7Q +2 TH i2b-
i BM2/ T Q72bbBQM Hb i T?vbB+ Hi?2 Tv Q77B+2X AMi?2 + b2
DQBMi "2TH +2K2Mi Q  BMDm'v-i?2'2Bb MQ K2i?Q/ Q7 +QMiBMmQr
pBbBib iQ bT2+B HBbibX +?2 T-2 bBHv BMbi HH2/ bvbi2K bm+? &
rQmH/ #2 + T #H2 Q7 +QMiBMmMQmbHvV KQMBiQ ' BM; i?Bb T iB2Midb
" K2i2°’bbm+? b+v+H2 iBK2 M/ bi2T 2M2 ;v +QmH/ #2 +QMiBMmMmQm
s BibB;M im 2 #2BM; KQMBIiQ 2/iQ 2Mbm 2 Bi Bb KQpBM; BMi?2 "B;"’
mb2@+ b2 7Q i?BbivT2 Q7 ; Bi M HvbBb rQmH/ #2 BM 2H/2 Hv + .
QmbHV KQMBiQ 'BM; i?2 2?2 Hi? Q7 i?Qb2 HBpBM; BM QM2 Q7 i?2b2
BM ; Bi T ii2"Mb Q7 BM/BpB/m Hb r?B+? +QmH/ #2 T°2+m'bQ b 7Q"
Q  ivi2b Q7 #MQ'K H ; Bi +Q "2H i2/ rBi? S "FBMbQM6b U?VTQFB
Q7 + b2b- M miQK i2/; Bi M HvbBb bvbi2K bm+? b i? i T'TQTQb2/
BM7Q K iBQM iQ KQMBIiQ  #2ir22M bT2+B HBbi pBbBib Q°  KQMBIiQ"
Bb M22/2/X

kXe *QM+HmMbBQM

h?Bb +? Ti2 2 b/2KQMbi® i2/i? i +2°i BM: Bi T * K2i2'b+ M#2 2ti°
K2Mib 7°QK 7HQQ KQmMi2/ ++2H2 QK2i2°bX AM i?2 ? HHr v r?B+
b #H2iQ ++m  i2HV /2i2+ii?2iBK2Q7 bi2T Q++m "2M+2b Qp2" #GQ
i72 b2MbQ X 7i2° /2i2+iBM; i?2 Q++m "2M+2 Q7 bi2Tb- bi2T BMi2
bi2T 2M2 ;B2b + M #2 2biBK i2/ 7 QK i?2 ++2H2 iBQMiBK2 bB:;M Hl
* K2i2°br2°2BMp2biB: i2/- M/i?2p "B iBQM Q7 i?2b2 T > K2i2 b #2
7QQir b +QKT "2/X b 2tT2+i2/- MQ bi iBbiB+ HHv bB;MB7B+ Mi /B
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i72 +v+H2 iBK2b Q7 i?2 irQ H2:bX

Hi?Qm;? i?Bb K2i?Q/ Q7 ; Bi M HvbBb b?Qrb T"QKBDb2- Bi Bb MQi rl
"2MiHV- QMHV i?2 ?22H@bi BF2 2p2Mi + M #2 /2i2+i2/X h?2 iBKBM;
iQ /BbiBM;:mBb? BM i?2 7THQQ" ++2H2' iBQM bB:M H- K2 MBM; i? i

+ MMQi 7BM/ bi M+2 iBK2 Q  brBM; iBK2- QMHV i?2 2MiB 2 iBK2 #2ir
.2bTBi2 i?2b2 HBKBi iBQMb- i?2°2 "2 +H2 ° /p Mi ;:2bX L22/BM: QI
#2 BKTH2K2Mi2/ BM +Qbi 2772+iBp2 K MM2 X Ai HbQ /Q2b MQi 2
i272°27Q°2 + M #2 "2 /BHv BKTH2K2Mi2/ QM Mv 7THQQ X Ai Bb Hb«
/IBbi M+2, i?BbrQ Fb?Qrb bBM;H2 b2MbQ> HHQrbi'B Hb mT iQ 8y
BM+'2 b2 i? i /Bbi M+2X GQM:2 i'B Hb HHQr /i iQ #2 +QHH2+i2/
H2bb iBK2 bT2Mi “2b2iiBM; M/ +? M;BM: /B 2+iBQMbX *QKT 2/iQ i
M HvbBb- i?Bb K2i?Q/ 2[mB 2b Km+? H2bb /i M HvbBb M/ T Q+2
C Bi T  K2i2 ' brBi? bBKBH ° ++m > +vX

BHQQ  KQmMi2/ ++2H2 QK2i2 b T 2b2Mi MQp2H K2i?Q/iQ TT Q
2772+iBp2M2bb M/ 2 b2 Q7 BKTH2K2Mi iBQM b?Qr T"QKBb2X PM+2
HBiiH2 TQbi T Q+2bbBM; Q7 /i - M/+ M miQK iB+ HHv:2M2" i2 /Bb
M/ +QKT "BbQMb #2ir22M 722iX



*2 Ti2 ]
AMp2biB; iBOM Q7 bbmKTiBQMI

h?Bb +? Ti2  T°QpB/2b M 2tT2'BK2Mi H M/ i?2Q 2iB+ H BMp2biB;
+QKKQMHV K /2 BM +m "2Mi 0"PA H:Q Bi?KbX

i XR AMi"Q/m+iBQM

qBi? i?2 "Bb2 Q7 i?2 AMi2 "M2i Q7 h?BM;b UAQhV M/ BMbi ' mK2Mi2/
? p2 #22M T°QTQb2/ 7Q° BM72 "BM; BM7Q 'K iBQM #Qmi #mBH/BM
pB# IiBQM K2 bm 2K2MibX am+? i2+?MB[m2b rBHH #2 272 "2/iQ Bl
Q++mT Mi BM72 ' 2M+2 Uo"PAV H;Q Bi?KbX b T2'bQM r HFb BM
BKT +i;2M2" i2b 2H biB+r p2b-r?B+? + M #2 Q#b2 p2/ #v M "~~~ v Q
M2t KTH2 BMjBR;m?2 0"PA 7B2H/ ? b K /2 /p M+2b BM T Q+2bbBM
K2 bm 2K2Mib iQ /2i2+i M/ HQ+*-dBXNJcQMGMPp2MilIr (Q+2bbBM; TT Q
? p2T BK "BHv 2HB2/ QM ?2m BbiB+ H;Q Bi?Kb-r?B+? K F2bB;MB
#Qmir p2T°' QT ; iBQMBM7HQQ bi'm+im 2bX q?BH2i?2b2 TT Q +
BM bT2+B7B+ b+2M "BQb-H ";2@b+ H2 BKTH2K2Mi iBQM rBHH "“2[r
i?72 +QKTH2tBiB2b Q7 r p2 T°QT ; iBQM BM 7HQQ  bvbi2KbX

h?2°2 "2i? 22K BMT?vbB+ HT?2MQK2M i? i/QKBM i2r p2T QT ;
bi'm+im 2b, ii2Mm iBQM- "27H2+iBQMb- M/ /BbT2 bBQMX "v bim/
mi?Q b 7QmM/ i? i H ;2 K DQ Biv Q7 o0"PA H;Q Bi?Kb K F2 i H2
bBKTHB7vBM; bbmKTiBQMb #Qmi i?2b2 T?2MQK2M
bbmKTIiBQMIR /v@bi i2 bi M/IBM; r p2 #2? pBQ Bb BM/m+2/ #v 7QC
bbmKTIiBQMHKQQ b #2? p2 HBF2 BM7BMBi2 TH i2b rBi? mMB7Q K

bbmKTIiBQMBbT2 bBQM “2H iBQMb 7Q  r p2b "2 M2;H2+i2/ Q" bBK

1t KTH2b Q7 2 +?2 Q7 i?2b2 bbmKTiBQMb rBXK K2 2Bb> nbtbm2K Bild @ R+
rBHH #2 BMp2biB; i2/ BM @ xXagKi® 2B N 242i-BifB2HW X

>Qr2p2 -Bi+ M #2 Q#b2 p2/i? i "2 Hr p2 T°'QT ; iBQM BM bi M/ "/ 7
bB;MB7B+ MiHv 7' QK i?2b2 bbmKTiBQMbX h?Bb Bb BHHmbi  i2/ #v

kd



k3 *2 Ti2  jX AMp2biB; iBQM Q7 bbmKTiBQ

UMW ;" KQ7 ? HHr v

U#W¥+2H2 iBQM K2 bm 2K2Mib 7°QK #Qi? b2MbQ b

U+\W2Mi M2 * a2MbQ" R U/¥p2Mi M2 * a2MbQ" k

6B;m 2 jXR, 6HQQ pB# iBQM U#V K2 bm 2/ #v irQ mM/2 7THQQ  +-
r HFb /QrM 2 HHr v 7°QK H27iiQ "B;?i U VX hrQ BM/BpB/m H 7QQ
b?QrM Q7 i?2b2 2p2Mib +QKT "BM: b2MbQ M2 “i?2 BKT +i M/ b2\

6B:m>2R AM B6BYR2Bi + M #2 b22M i? i Hi?Qm;? i?2 ++2H2 iBQM b
:2M2° HHvV /2+ vbrBi? 7QQibi2T /Bbi M+2 7°QKi?2b2MbQ -i?2 " i2 Q
UpBQH iBM: bbmKTiBQMXRXVMAM 6B2nb2M2 Q7 i?2 pB#  iBQM “2b
Q#b2 ' p2/7Q i?2b K27QQibi2T iirQ/B7722Mi HQ+ iBQMb Bb bB:M
M//BbT2 bBQM UpBQH iBM; bbmKTiBQMk M/ bQK2 bBKTHB7B+ iB
T?2MQK2M M/ Qi?2 b Ubm+? bMQM@HBM2 "DQBMibQ BM?QKQ::
BMi'Q/m+2 H ;2 p 'B #BHBiv BMiQ H:Q Bi?Kb # b2/ QM bBKTHB78B
22M+2i?2°2Bb M22/iQ mM/2 bi M/ ?2Qr T?2MQK2M K MB72bi M/ r"
K vMQi#2 DmbiB7B2/X h?Bb rQmH/ H2 /iQ K2i?Q/bi? i BKT ' Qp2 i?
H:Q Bi?Kb- K FBM; i?2K KQ 2 rB/2Hv TTHB+ #H2 M/ #QQbiBM: i?



jXkX *m > 2Mi pB#  iBQM@# b2/ Q++mT Mi BM72 2M+2 H:RONBi?KbD

7B2H/ b r?QH2X

h?Bb +? Ti2 7B bi "2pB2rb i?2 +m "2Mi HBi2 im 2 BM 0"PA H:Q Bi
K2i?Q/QHQ;v7Q  b2'B2b Q7 2tT2 BK2Mib r?B+? T'QpB/2 "2bmHib -
BMp2biB: iBQM i “:2ib QM2 Q7 i?2 bbmKTiBQMb K2MiBQM2/ #Qp2
T2M/2Mi b2+iBQMX h?2 Q#D2+iBp2 Q7 i?2b2 BMp2biB; iBQMb BbiQ t
"2 +#42Ti #H2 M/ r?2°27mim 2 /2p2HQTK2Mib +QmH/ #2 K /2 iQ BK
Q7 i?2b2 H;Q Bi?KbX 1 +? BMp2biB; iBQM b2+iBQM rBHH 7QHHQTr
bmKTiBQM Bb i2bi2/ /B 2+iHvi? " Qm:? pB# iBQM 2tT2 BK2Mi BM

2tT2 ' BK2Mi Bb +QM/m+i2/iQ [m MiB7vi?2 mM/2 HVBM; T?vhB+ H T?
T +iBM;i?2 bbmKTiBQMX h?B /Hv- i?2Q 2iB+ HKQ/2HBb T 2b2Mi:
#2?2 pBQ M/ /2i2 ' KBM2 r?B+?2 T ~ K2i2'b 2i?2 KQbi BM7HmM2MiB F
bmKK “Bx2/ M/ i?2 BKTHB+ iBQMb 7Q  0"PA H:Q 'Bi?Kb 2 /Bb+mb

i Xk *m > 2Mi pB# iBQM@# b2/ Q++mT Mi BM7
"Bi?Kb

PM2 Q7 i?2KQbir2HH@ 2b2 “+?22/iQTB+b BM 0"PAiQ@/ i2 Bbi?2 HC
QM i?2 T°QT : iBM: r p2b +°2 i2/ #v i?2B" 7QQibi2T BMTmibX GQ+

bT iBH > vQ7b2MbQ b iQ K2 bm' 2 pB#  iBQM :2M2" i2/ #v 7QQi
HQ+ iBQMX h?2 K DQ'Biv Q7 HQ+ HBx iBOM H:Q Bi?Kb + M #2 #
"QmThb, KQ/2H@# b2/ K2i?Q/b-2M2 ;v@# b2/ K2i?Q/b- M/ iBK2@Q

JQ/2H@# b2/ K2i?Q/b mbBM: 6BMBi2 1H2K2Mi U661V M HvbBb Q" K
?2 p2 #22M TTHB2/iQ i?2 HQ+ K8BX NBXQ R?RER#KH2IRQ /b QT2 i2 mM/2°
bomKTiBQM i? ibi2 /v@bi i2#2? pBQ  Bb T 2b2Mi- M/i?2°27Q 22
T2'TQbBiBQM- HBM2 * KTHBim/2 b+ HBM;- Q  bi2 /v@bi i2i2biBM;
H “:2 ii2Mm iBQM "~ i2bK vT 2p2Mi 7THQQ bvbi2Kb 7°QK 2 +?BM: kb
7QQibi2ThX h? i Bb-i?2 2M2 ;v Bb /BbbBT i2/ #27Q 2 i?2 7THQQ  + |
BQ - K2 MBM: i? i i° MbB2Mi #2? pBQ  /QKBM i2b i?2 "2bTQMb2X 6
iQ i?72 7THQQ  bvbi2K /vM KB+b /m2 iQ QT2 iBQM H Q"  2MpB QMK?2
+ HB# i2/ KQ/2Hb Q" K2 bm 2/i> Mb72  7mM+iBQMb BMp HB/X

1M2 ;v@# b2/ H;Q Bi?Kb H2p2" :2 i?2 Q#b2 p iBQM i? ii?2r p2b |
HHQrBM:p 'BQmbbB:M H2M2 ;:B2b7 QK M > vQ7b2MbQ biQ 2bi
RKX h?2b2 H:;Q Bi?Kb bbmK2i? i ii2Mm iBQMi F2b bQK2 7Q K- b
rBi? /Bbi M+2-BM Q /2 iQ BM72 i?2 KQbi HBF2HvbQm +2 HQ+ iBQ|
bbmK2 mMmMB7Q K ii2Mm iBQM b rQmH/ #2i?2 + b2 BM M BM7BMBiz
i /B772°2Mi /Bbi M+2b 7°QK r HHb- +QHmMKMb- M/ Qi?2° #QmM/ "B
Bi Bb /B77B+mHi iQ /27BM2 iBK2 BMi2 p H Qp2  r?B+? i?2 2M2 ;v
+HQb2HvV "27H2+i 6BM7BMBi2 TH i26 #2? pBQ X 6Q  i?Bb "2 bQM- |
i? ii?2°2 "2 MQ "27H2+iBQMb Q  i? i "27H2+iBQMb + M #2 b2T " {2/



iy *?2 Ti2  jX AMp2biB; iBQM Q7 bbmKTiBQ

hBK2 .B772'2M+2 Q7 'Bp HUh.Q VBb +QKKQMHV BKTH2K2Mi2/ il
Q' F7Q  HQ+ HBX iBOM r?B+? +QKT “2b /B772 2M+2b BM i?2 iBK2 i
b2MbQ b iQ HQ+ HBkERRIY AN +2 1 Q' B;BM HHvV /2p2HQT2/ 7Q" MQ
K2/B -bm+? b > /BQr p2bBM B - M/i?2°27Q°2/Q2b MQi ? p2 #mE
7Q° /IBbT2'bBQMX AM i?2 T°2b2M+2 Q7 /BbT2 bBQM- /B772 2Mi 7":
i p2H i /B772°2Mi bT22/b M/ Bp2 i/B772 2MiiBK2bX h?2°27Q"
/IBbiBM+i "Bp HiBK2X JmHIiBTH2 KQ/B7B2/ p2'bBQMb Q7 i?2h.Q
iQ Qp2 +QK2 i?2b2 +? HH2 2@ Br#PH W BYWKT "BbQM Bb K /2 QM r?
rp2 "Bp2/ i QM2 b2MbQ  #27Q°2 Q" 7i2  dR©®7222 RMHVWQ M M/QB M
# M/rB/i? Bb +QMDbB/2 2/ #v mbBM; i?2r p2H2ii° Mb7Q KiQ BbQH 2
i2Mi T°QT ; iBQM bT22/X >Qr2p2 - #v K FBM: bBKTHB7vBM: bbmKT
"2H iIBQM UQ  B:MQ 'BM; BiV- bQK2 BM7Q K iBQM Bb HQbiX 6Q" 2t }
# M/rB/i?b- HH Qi?2 7 2[m2M+vBM7Q K iBQM r?B+? +QmH/ ?22HT
gBi? ;'2 i2° 7mM/ K2Mi H mM/2 bi M/BM; Q7 i?2 /BbT2 ' bBQM "2H il
7mHH bB:M H +QmH/ #2 +QMbB/2 2/ rBi? MQ BM R® dBilBTV bHBQb X
+QKT2Mb iBQM i2+?MB[m2b "2 mb2//B 2+iHv7Q  HQ+ HBX iBQM-r
+B2bX >Qr2p2'-i?2 /BbT2 bBQM "2H iBQM Q7 i?BM@TH i2 Bb mb:
/IBbT2 'bBQM "2H iBQMX

MQi?2  "2b2 “+? iQTB+ BM 0"PA Bb i?2 +H bbB7B+ iBQM Q7 Q++mT
m Hbr b b?Q3NM-BRIBHXNBM ¢mT Mib r2 2 +H bbB7B2/ BMiQ K H2 M/
*H bbB7B+ iBQM H:Q Bi?Kb mb2 iBK2 M/fQ  7°2[m2M+v /QK BM 7:
bTQMb2 Ubm+? b i?QpPeRBM|BEBR/mMQ2/2i2 KBM2 r?B+? +H bb iQ TH +
7Q0Qibi2T 2p2Mi BMiQX h?2 ;mB/BM; T'BM+BTH2 Q7 i?2b2 +H bbB7B
70°+2b 7°QK 7QQibi2Tb 2 +QMbBbi2Mi rBi?BM +H bb- M/ i?Bb +(
"2bTQMb2b BMi?2 7THQQ 7' QK KmHiBTH2 7QQibi2Th #vi? i +H bbX
"Bi?KiQ :'QmT iQ;2i?2  "2bTQMb2b 7°QK i?2 b K2 +H bbX >Qr2p2° i
+ M +? M;2 i?2 "2bTQMb2 /2T2M/BM; QM i?2 HQ+ iBQM Q7 i?2 7Q0Q
i72 °2bTQMb2 b Bii° p2HbX h?2b2 +? HH2M:2b H2 /iQ M BKTHB+B
"27H2+iBQMb Q"  MQ /BbT2 bBQM B7 bBM;H2 i  BM2/+H bbB7B2 Bl
i72 BMTmi M/ QmiTmi HQ+ iBQMb r?2 2 Bir bi> BM2/X

Pi?2  rQ Fb ? p2 mb2/ 7QQibi2T BM/m+2/ pB#  iBQMb iQ /2KQMbi"
Q++mT M+v /2i2+iBQM 7Q° 2M@NWHD M2 Hi1BODMHB+ iBQMb bm+?
M HvHBERR M/ 7 HH /2iRRMB @M K2 ; BM- HH Q7 i?2b2 TTHB+ iBQ
"QmM/ i?2 7TmM/ K2Mi H +?2 HH2M;2b T 2b2Mi2/ #vr p2 T°QT ; iBQN
BM+HmMm/2b K FBM; bBKTHB7vBM; bbmKTiBQMbX

iXj J2i?Q/b

h?2 7QHHQrBM; BMp2biB; iBOQMb/ rmTQMirQ b2 B2b Q7 2tT2 BK 2\
- iBQM M/ pB# iBQMBM #mBH/BM:b QM 0B ;BMB h2+?6b + KTmb



iXjX J2i?Q/b iR

+QMM2+i2/ +QM+"2i2#2 K@+QHMKMbi m+im 2X AMi?Bb b2+iBQM
iQ;Bp2# +F; " QmM/iQ i?2 /i mb2/iQ bmTTQ i BMp2biB; iBQMb Q7

jXjXR a2 'B2b R, P#b2 p iBQMb Q7 pB# iBQM BM #mBH

h?2 K BM b2iiBM; 7Q i?Bb b2 B2b Q7 2tT2 BK2Mib Bb :QQ/rBM > HF
b[m "2 7QQi 7Bp2 biQ' v #mBH/BM; QM oB ;BMB h2+?6b + KTmbX
7Q  p BQmbBMbi mK2Mi2/ #mBH/BM; "2b2 "+?2 iQTB+b ~ M;BM; 7°Q
NBiQ 0"PA H;Q BIRKBNYRRX h?2°'2 "2 kk8 ?B;? b2MbBiBpBiv ++2
T2 'K M2MiHVv KQmMi2/iQ i?2 bi22Hbi m+im 2 Q7 i?2 #mBH/BM;- HF
Q7 Qp2 HH#mBH/BM; pB# iBQM br2HH bi?2 pB# iBQM Q7 i?2 7F
iBpBivX h?2mTT2 7HQQ b Q7 :QQ/rBM 2K /2mTQ7 +QM+ 2i2bH
bi22H /2+F r?B+? Bb bmbT2M/2/ QM bmTTQ iBNX#X KM25?bRP@rM BNV
QM i?227Qm i? 7THQQ ? bRd T2 K M2Mi mM/2 " 7THQQ b2MbQ b- M/
KOQmMi2/iQ i?2 iQT bm 7 +2 Q7 i?2 7THQQ 7Q i?Bb bim/vX b+?2K
THQQ M/i?2H vQmiQ7b2MbQXkBinB®BQ PMHB-M B ;mb2n#D2+i12/iQ Bl
7°QK M BMbi mK2Mi2/ ? KK2  ii?°22 HQ+ iBQMb BM Q /2 iQ Q#b2
i?2°Qm;? 1?22 7THQQ X h?2 ' Qm;?2Qmi i?Bb bim/v-i?Bb bi'm+im 2 Bb 27
7THQQ bvbi2KX

aQK2 Q7 i?2 b K2 2tT2 ' BK2Mib r2°2 HbQ +QM/m+i2/ BM b2+QM/ H
bomKTiBQMb QM :"QmM/ 7HQQ X q?BH2 i?2 mTT2 7HQQ r b b
"QmM/ 7HQQ Bb ;"QmM/@#2 BM; +QM+"2i2 bH #r?B+? K v + mb:
#2?2 pBQ X PM2 BKT +i HQ+ iBQM r b +QMbB/2°2/7Q i?2 ;°QmM/ 7H
2p2°v | 722i 7°QK i?2 BKT +i HQ+ iBOM UQM+2 ; BM BM bi B:;?i H
KQmMi2/ b2MbQ b BM :QQ/rBMVX h?2 :°QmM/ 7HQQ i2bir b + B2/
2Qr2p2° i?2b K2BMbi mK2Mi2/ ? KK2° M/ bm 7 +2 KQmMi2/ ++2H2
"2bmHib 7 QKi?2mTT2 7HQQ Q7 :QQ/rBM "2i?2K BM7Q+mb Q7i?
7°QKi?Bb:°QmM/ 7HQQ" 2T 2b2Mi2/ Q++ bBQM HHViQ +QMi > bi ?
7HQQ  #2? p2 rBi? "2bT2+iiQ i?2 bbmKTiBQMbX

M BMbi mK2Mi2/ ? KK2 r b mb2/iQ bBKmH i2 ?2mK M@BM/m+2/ BM
M KB+ 7Q +2 BKT "i2/ BMiQi?2 ;" QmM/ /m " BM; r HFBM; Bb i?2 ?22H
7°2[m2M+v +QMi2Mi UmT iQ d8 >xV M/ ? b K tBKMK 7Q +2 Q7 mT i
#Q/VO@r2BRy¥XX(>Qr2p2°-p "BQmb +QM/BiBQMb bm+? b ; Bi bT22/ N
? p2 bB;MB7B+ MiBKT +iQMi?2 7TQRRBREK/AiI BM #2RMBMDbR p2/i? ii
7Q +2 Q7 i?2 ?22H@bi BF2 ;2M2" i2b bi m+im" HjppBP¥ AMIPNM BN 2?2
Q7 i?2 Q++mT MIijBRi8B;mb2 K DQ Biv Q7 i?2 2M2 ;v ;2M2" i2/ #v i?:
Bb +QM+2Mi" i2/ #2HQr kyy >xX DbQ7i m##2 iBTr b mb2/ QM i?2 ?
bBKmMH i2 HQr 7 ' 2[m2M+v ?mK M@BM/m+2/ BMTmib-r?B+? T QpB/2]
/IBIBQM HHv-i?2 K tBKmMK 7Q +2 7 QK i?2 ? KK2 BKT +ibr b +QMbB
r?B+? Bb #Qmi Ry iBK2b i?2 #Q/vr2B;?i Q7 Ryy F; Ukky H#V T2 bQ



i k *?2 Ti2  jX AMp2biB; iBQM Q7 bbmKTiBQ

uyv

am'7 +2JQmMi2/ a2MbQ"

*QM+°2i2 aH #

amTTQ iBM—=2|K *Q 'm; i2/ ai22H .2+F
IM/2°~QQ a2MbQ"
U#V

6B:m 2 jXk, UV ai'm+im > H H vQmi Q7 i?2 7HQQ  BM :QQ/rBM > H
bim/B2/X h?2 Rd mM/2 7HQQ  b2MbQ  HQ+ iBQMb- Ry bm' 7 +2 KQ
BKT +i HQ+ iBQMb 2 b?QrMX //BiBQM HHv- bi'm+im > HBM7Q K
b HQ+ iBQMb Q7 +QHMKMb- #2 Kb- M/ i?2 r HHb Q7 i?2 ? HHr v

i?2 /Bbi M+2 #2ir22M bm 7 +2 KQmMi2/ b2MbQ b U2t+Hm/BM; BKT +
B ;> Kb?QrBM; '2H iBQMb?BT #2ir22M bm' 7 +2 KQmMi2/ b2MbQ b-
7HQQ X

"v K2 bm BM; i?2 "2bTQMb2 iQ M BMbi'mK2Mi2/ ? KK2  BKT +i pB
KQmMi2/iQ #mBH/BM;6b7HQQ -p 'BQmbbB;M HT Q+2bbBM; i2+?
i?72 bbmKTiBQMbX 6Q° BMbi M+2- KQ/ H M HvbBb + M #2 mb2/iQ
#2ir22M BMTmib M/ QmiTmibX aT2+i'Q;" Kb + M HbQ #2 mb2/iQ b
iQ /BbT2 ' bBQM b i?2v T'QT ; i2X q?BH2 bQK2 bB;MB7B+ Mi +QM+
i?Bb b2 B2b Q7 2tT2 BK2Mib- i?2°2 Bb HBKBi iBQMiQ r?2°2 b2Mb
+QMbi'm+i2/ #mBH/BM:X AM Q /2 iQ ;2i KQ 2 BM@/2Ti? pB2r Q7
b2 'B2b Q7 2tT2 BK2Mib Bb HbQ BMi Q/m+2/X

jXjXk a2 B2b k, .2i BH2/ BMp2biB; iBQMb Q7 pB# iB(
+QHMKM bi m+im 2

h?2 b2+QM/ b2 B2b Q7 2tT2 BK2Mib BMpQHp2/ b2T " i2 bi'm+im 2X
+ B2/ QmiQM #2 K M/ +QHMmMKM +QK#BM2/bi'm+im 2K /2QmiQ7
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6B:m 2 jXj, AK :2U V M/ /B ;" KU#V Q7 i?2 #2 K@+QHmMKM bi m+im
HQ+ iBQMb "2b?QrMBMi?2 /B ;" KX 6Q 2 +? K2 bm 2K2Mi HQ+ iB
r2°2i F2M QM i?°227 +2b, 7Q 2t KTH2 i HQ+ iBQM "k i?2°2r2 2 K2
HBM2 QM i?2 iQT- 7" QMi- M/ #QiiQK 7 +2b bBKmHi M2QmbHvX

i?72#2 K M/ +QHmMKM ? p2 b[m 2+ Qbbb2+iBQM-rBi? rB/i? M/ ?2
bi'm+im 2r bb2H2+i2/ #2+ mb2 Bi HHQrb ++2bbiQ HH7 +2b Q7 i?:
"2BM7Q +2/ +QM+2i2 bBKBH TiQi?2 7THQQ BM K Mv +BpBH bi " m+ii
iQ 2t KBM2 ?2Qrr p2b BMi2™ +irBi? bmTTQ i +QHMKMX h?2 #2 K bT
2Bi?2 bB/2 Q7 DmM+iBQM-r?2 2 i?2 +QHmMKM ;Q2b Rk 722i iQ i?:
MmTr /biQi?2M2ti 7THQQ X MBK ;2 M/ /B ;" KQ7i?2K2 bm 2K2Mit
"2b?2QrM BMKE; mrQ 2tT2 BK2Mibr2'2 mM QM i?Bb bi'm+im 2X AM
M BMbi mK2Mi2/ ? KK2 r b mb2/iQ BKT +ii?2iQT Q7 i?2 #2 K ii?.
6B;mjX2f- e BM+?2b 7" QK HQ+ iBQM "RX h?2 BMbi ' mK2Mi2/ ? KK2  n
bK HH2 i? M i?2 ? KK2 " mb2/ BM i?2 7B bi b2 ' B2b Q7 i2bib- M/ ? |
2M2 ;v mT iQ Ryyy >x-BM +QMi~ biiQi?2 9yy >x BM i?2 #mBH/BM; 2

AM i?2 7B bi 2tT2 ' BK2Mi- "QpBM:; b2MbQ  b2imT r b mb2/ bQ i? i i
i72 iQT bm 7 +2- 7°QMi bm 7 +2- M/ #QiiQK bm 7 +2 +QmH/ #2 K2
b?QrM BM GR#X B?Bb r b /2bB;M2/ iQ bim/v 2Qr i?2 bi'm+im -2 r b K¢
iQ MM/2 bi M/ i?2ivT2 Q7 r p2b T QT ; iBM;- 2X;:X B7i?2iQT M/ #Q
T? b2 brQmH/ #2 2tT2+i2/ Q7 i Mbp2 b2 r p2bXjXH#HRQ MO 2/iBQMb
i +F i?2 KQp2K2Mi Q7 i?2 #2 K6b + ' Qbb@b2+iBQM M/ b22 ?2Qrr p2
BMiQ i?2 +QHmMKMX

b2+QM/ 2tT2 ' BK2Mir b+ B2/ QmirBi? b2MbQ b TH +2/iQ i +Fi?
#Qi?2 1?2 #2 K M/i?2 +QHmMKMX 6Q i?Bb i2bi-Bir b M2+2bb "viQ ? g
bm BM; BMi?2b K2/B"'2+iBQMrBi? bQK2 /Bbi M+2 #2ir22M i?2KX h?
Q7 i?2 iBK2Bii F2br p2b Q7 /B772 2Mi 7°2[m2M+B2b iQ i’ p2H #2ir:
i?72 iIBK2@Q7@ ~Bp H K2i?Q/ iQ #2 mb2/ iQ + H+mH i2 r p2 bT22/X



i9 *2 Ti2  jX AMp2biB; iBQM Q7 bbmKTiBQ

i?72 /BbT2 bBQM Q7 i Mbp2' b2 r p2b rBi?BM i?2 #2 K- bT2+i Q" Kb
HQ+ iBQMb "R M/ "9 +QmH/ #2 mb2/X

J X9 DbbmKTIiBQM R, ai2 /v@bi i2 bi M/BM; r pz
BQ

q?2M r p2b T°QT ; i27 bi M/ HQM; 2MQm:?iQ 2 +? #QmM/ "B2Db- "2
bi i2 i?2v "2 + HH2/ bi M/BM: r p2bX AM 7HQQ" bvbi2Kb- ?2Qr2p2°
T 2p2Mi bi2 /v@Dbi i2 "2bTQMb2 7 QK #2BM; "2 +22/X h?2 T 2b2M+2
bQK2 bBKTHB7B+ iBQMb 7Q° M HVXBM;: ?mK M BM/m+2/ pB#  iBQN
Ua*A@Sj89V 7 QK i?2 ai22H *QMbi m+iBQM AMbiBimi2 BM i?2 IMBi2
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