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Executive Summary

Worried about the impact of climate change, international institutions, nations and other groups are
promoting change to reduce emissions and hold the current global temperature increase below 2.0°C
compared to pre-industrial times. Aircraft manufacturers must contribute to this effort because the
improvements shown by the development trends in aerodynamic and propulsion performance and fleet
operations have lead to an insufficient reduction of emissions since 1960, partially due to the large air
traffic growth. Hydrogen, which combines high energy density with low carbon emissions, might be the
solution the aerospace sector has been looking for, as long as it can overcome some of its shortfalls, like
the volume needed for its storage in current commercial aircraft.

However, as specialized literature states, the repercussions on climate impact from hydrogen aviation
are not clear, e.g. the radiative forcing from cryogenic contrails is uncertain (Marquart et al., 2005); the
bounds for NO, emissions are broad (Funke et al., 2019); and the impact of these emissions is highly
dependent on the flight altitude (Grewe & Stenke, 2008), which by the way will increase for hydrogen
aircraft. This study is not meant to solve these uncertainties, but to provide a methodology in which
these uncertainties can be adapted and investigated. Therefore, the objective of this study is to create
and use a methodology to determine the surface temperature increase caused by a fleet of both hydrogen
and kerosene combustion aircraft.

Loiooooinog

This research evaluates the impact on climate change of an aircraft using hydrogen combustion. Figure 1
displays an overview of the research methodology and how information flows through the different
modules. Inputs required for the study include the aircraft information to be analyzed and a flight
database to create a routing network. Data from two aircraft with a similar mission range and payload
are used to understand the surface temperature increase caused by hydrogen and kerosene. The aircraft
selected are the hydrogen FZM1G (standard tube-and-wing design) and the kerosene B767S (with
improvements added in aerodynamics, weight and engines) from (Beddoes et al., 2022). A flight database
(FlightRadar24") is used to extract precise flight datapoints required to investigate non-CO2 effects,
which are dependent on latitude and altitude.
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The routing design then selects the routes to be flown based on flight range, frequency and global
coverage. Moreover, it removes non-commercial flights from the database to standardize data. Then,
the flight simulation module uses those routes and the aircraft parameters to simulate the flights; when
a certain route is selected, total range is used to compute initial weight of the aircraft (Initial Weight
Estimator). Next, aircraft speed and rate of climb and descent are used to compute the flight plan
(Flight Planner). When the flight iteration begins, the state of the aircraft (angle of attack, speed,
flight path angle, weight, etc.) is ran through a module which declares if the aircraft should climb,
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https://www.flightradar24.com
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cruise or descend (Auto Pilot). Then the state of the aircraft is ran through the flight dynamics model
which updates its status using the energy equations from Eurocontrol (2004). An interpolation over
an engine model (created for each aircraft using Proesmans and Vos (2021)) is used to rapidly convert
engine thrust in fuel flow. Fuel flow is used to compute NOy Emission Index (EINOp) at every step
of the flight and to update the fuel weight of the aircraft. EINOp is calculated using the BFFM2
method (Turgut & Usanmaz, 2017). Next, aircraft weight and flown distance are updated. When flown
distance equals the total range of the flight, the extra fuel weight is computed (contingency fuel). If fuel
remaining is 0 10 % of required contingency fuel (5% of the consumed fuel), the simulation is finished,
and the next route can be analyzed. Finally, when all flights have been simulated, an emission inventory
with the following information is created: longitude and latitude, pressure altitude, fuel burn and NOj
emitted, flown distance and flight frequency. The emission inventory will serve as input for the climate
assessment model.

The last module observed in Figure 1 is the climate impact module. AirClim is the tool selected to
compute final surface temperature increase due to its availability, versatility and climate metric, which
provided numerous advantages with respect to other tools as CAST (Planés et al., 2021), MAGICC
(Meinshausen et al., 2011) or LinClim (Lim & Lee, 2006). Using any climate impact tool requires a well
defined scenario as displayed in Table 1.
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Simulation Start Year 2030 Simulation End Year 2130
B767S (ker) Start Year 2030 FMZ1G (hyd) Start Year 2030

Market Growth BAU (2019-2025) 6.0%  Market Growth BAU (2025-2050) 1.2%
Market Growth BAU (2050-2075) 1.0%  Market Growth BAU (2075-2130) 0.8%

The scenario includes a simulation start and end year, in this case separated by 100 years, a tech-
nology start time, which corresponds with the beginning of the simulation, and the market growth over
the course of the simulation (Grewe et al., 2021). Simulation cannot be fully realistic because, in order
to compare fleets, all of them were introduced in the market simultaneously and instantaneously, with
hydrogen technology being fully operational by 2030. It is also important to mention changes intro-
duced in AirClim to account for hydrogen technology in the simulation: radiative forcing of hydrogen
contrails is reduced by 69% with respect to kerosene contrails due to the reduction in soot particles;
and emission indexes of COy and H;O become 0 and 9 as observed in Table 2.
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Contrail RF

Fuel Change EICO; EIH O
(Soot)
Kerosene - 3.155 1.25
Hydrogen - 69% 0 9
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From the routing design module, 1128 city-pairs that satisfied the route requirements are chosen,
for a total of 2.24 million flights. These flights are unevenly distributed in latitude: 78% on temperate
areas, 21 % on the Tropics and less than 1 % on frigid areas. Emissions of the two aircraft analyzed
in the study are displayed in Table 3. It can be observed that the fuel consumption of the kerosnee
BT767S is 2.48 times larger than the hydrogen FZM1G due to the higher energy density of hydrogen fuel.
EINQOj is reduced from 13.1 to 10.8 because the engine is able to use the lower lean limit of hydrogen.
COp is completely removed for the hydrogen aircraft while H;O emissions are almost tripled.
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T 0000, 00, 0000, 0,0 000,00
00 0000 D000 OO0 00000 D000 OO0 00000 00000
FZMIG 167 179 10.8 0.0898 0 0 0 150 9 0.075

B767S 41.5 544 13.1 0.305 131 3.155 0.734 51.8 1.25 0.029

These emissions can be transformed into surface temperature change using AirClim, which also uses
them to generate data on contrails and their effects. Figure 2 displays surface temperature increase by
2130 for emissions and contrails. As it can be observed, effects of hydrogen aviation on temperature rise
are lower than those of kerosene aviation, with several considerations. Contrail effects are the largest
individual contributor to climate change for both kerosene and hydrogen aircraft, followed by COp in
the case of the B767S and NOy in the case of hydrogen aviation (FZM1G). H;O effect on climate change
from hydrogen aviation is 4.7 times higher than that from kerosene aviation, due to the higher emission
index of HyO of hydrogen combustion.

The lower effect of hydrogen contrails in surface temperature is caused by its lower contrail radiative
forcing (69%); the difference between hydrogen and kerosene contrails effect on climate would be further
enlarged if hydrogen aircraft flew at lower altitudes. NO influence is 67% lower in the case of Hydrogen
because of the reduction in NOp due to the higher energy density of hydrogen and the reduction in
EINOg that takes advantage of the lower lean limit of hydrogen in the combustion chamber.
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Adding the individual contributions of the species, hydrogen aviation effect on temperature change
is 12.6 OO lower than that of kerosene aviation (18.9 vs 6.3 0O, a 1/3 ratio). But analyzing trend over
time is also important: in Figure 3 it can be observed how the hydrogen aircraft temperature change
slope (FZM1G) is less steep over time, while the kerosene aircraft slope (B767S) remains steep. This
difference is due to the cumulative nature of CO emissions, which are non-existent for the hydrogen
aircraft.
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The non-COy geographic effects were also investigated for each aircraft. Table 4 displays temperature
change caused by aircraft flying over specific latitudes. It can be observed that temperature increase
caused by hydrogen aircraft is larger than that of kerosene aircraft above the Tropics (14% vs. 12.7%).
This is due to the higher cruise altitude of hydrogen aircraft, which translates in a higher contrail
probability of formation. In frigid areas, this effect is the opposite, because of the lower limit of contrail
formation probability, as observed in Figure 4.
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FZM1G 0.0820 1.3 5.34 84.7 0.883 14.0
B767S 0.309 1.63 16.2 856 241 12.7
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Two study cases were proposed in this study: the first one considers an alternative aircraft, the
Flying-V, either kerosene powered (named FV8) or hydrogen powered (named FVHY). The second
proposes a more realistic scenario, where the kerosene B767S and the FZM1G previously mentioned,
are introduced in the market in 2030 and 2050 respectively.

The results of the first study case show that both Flying-V aircraft are comparable in terms of fuel
consumption to their respective competitors (FZM1G vs. FVHY and B767S vs. FV8) as observed in
Table 5. However, the larger wing area of the Flying-V technology requires these alternative designs to
fly at a higher altitude, which causes a detrimental effect on climate as observed in Figure 5.
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Cogooog. 2P% Og 0000, 00, 0000, 0,0 000g0
OO0 00 0000 D00 [0 00000 DO0DCO0 OO0 00000 D000C0
FZMIG 167 191 115  0.0958 0 0 0 150 9 0.075

B767S 41.5 544 13.1 0.305 131 3.155 0.734 51.8 1.25 0.029
FV8 42.9 669 156  0.363 135 3.155 0.734 53.6 1.25 0.029
FVHY 16.2 206 12.7  0.106 0 0 0 146 9 0.075

Figure 5 shows how the effects of NOy, contrails and H;O of the Flying-V aircraft are magnified
due to the higher cruise altitude. Although the NOp emitted by the FVHY is similar to the NOg
emitted by the FZM1G, the higher altitude of the FVHY increases the surface temperature change by
5 0O0. Overall, the surface temperature increase for the kerosene Flying-V compared with the kerosene
B767S is 95% (18.0 0JO). For the hydrogen Flying-V, the total temperature increase with respect to
the FZ1IMG is 134% (8.45 OJO).
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In the second study case a new baseline aircraft is introduced to represent current aviation (B767ER),
also used by Beddoes et al. (2022). As observed in Figure 6, in 2130, 100 years after the introduction of
the B767S, the surface temperature change with respect to the baseline aircraft is 33% lower. Moreover,
the hydrogen aircraft (FZM1G) temperature change is 78% lower than the baseline aircraft after 100
years of flying (2050-2150).
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Many uncertainties and deviations in literature exist when measuring climate impact from hydrogen,
which have to do with EINO; hydrogen reduction and hydrogen contrails radiative forcing. This study
assumes a hydrogen contrail radiative forcing reduction with respect to kerosene of 69% (Burkhardt
et al., 2018) due to soot reduction. However Marquart et al. (2005) considers percentages ranging from
-30% to 30%. This study also assumes a 0.75 EINOy ratio of hydrogen to kerosene (Carter, 2021), even
though Funke et al. (2019) says it can be reduced to 0.1 if using micromix combustion or even increased
to 1.3 if the lower lean limit of hydrogen combustion is not used.

To account for all these uncertainties, a sensitive study has been carried out where worst (30%
increase in hydrogen contrails radiating forcing and 1.3 EINOj hydrogen ratio) and best case scenarios
(69% decrease in hydrogen contrails radiating forcing and 0.1 EINO hydrogen ratio) have been analyzed
for hydrogen aircraft (Figure 7). The green area unites these bounds for the hydrogen aircraft (FZM1G).
It can be noted that the worst case scenario creates a slightly higher climate warming than the B767S
kerosene aircraft until 2100, however, beyond that year, temperature change is lower than the kerosene
aircraft. The difference is again due to the cumulative nature of the COp emissions.
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The sensitivity study also includes the analysis of flight altitude variations. The higher the cruise
altitude, the lower the fuel consumption, however, as it has been noted before, a higher altitude comes
at a cost, which is a higher impact on surface temperature change. Results show that the increase in
surface temperature with altitude was higher for the kerosene aircraft than for the hydrogen aircraft.
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Qooniooiooo

This study develops a methodology to model and compare emissions and surface temperature change
(climate impact) of hydrogen and non-hydrogen aircraft flying defined flight plans. Results show benefits
for hydrogen aviation when compared to kerosene aviation:

e Lower fuel consumption: 16.7 megatons of hydrogen compared to 41.5 megatons of kerosene.

e Lower surface temperature increase: 6.3 [0 for hydrogen models compared to 18.9 [ for
kerosene models.

o Lower climate susceptibility to cruise altitude: climate wise, hydrogen aircraft always perform
better than kerosene aircraft when flying at the same altitude. Variation delta with altitude is
also lower.

o Non-cumulative effects of hydrogen emissions: evolution with time shows better results than
kerosene powered aircraft due to lack of COy effects.

Disadvantages of hydrogen relate to altitude and geographical location. Lighter hydrogen powered
aircraft must use higher altitudes, and even though they perform better compared to kerosene, it has
an impact on surface temperature. This is more notable when flying in tropical regions due to higher
contrail probability of formation at higher altitudes.

At the end of the study, I believe that hydrogen combustion has the potential to become a new
milestone in the development of a much more sustainable aviation. We have demonstrated that even the
worst case situation for hydrogen aircraft is advantageous with respect to kerosene aviation. However,
aviation on its own will not cure all environmental problems, since humanity as a whole is still far from
meeting the Paris Agreement Goals.
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CAD Computer Aided Design Software
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ERF Effective Radiative Forcing Emissions & Climate
FPR Fan Pressure Ratio Aircraft & Performance
GHG Green House Gases Emissions & Climate
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kXRy 1biBK i2b 7Q° +HBK i2 7Q +BM; i2°Kb 7' QK ;HQ# H pB iBQM 7°QK RN
KYKRWMXX X X X X X X X X X X X X X X X X X X X X X X X XRKRX X X X X
kXRR HiBim/2 BKT +i QM i?2 i2KT2  im 2 +? M;2 Q7 2KBbbBQMb BM i?2 v2
p TOQmM - U#V QxQM2- U+V K2i? M2 M/ U/V QxQM2 M/ K2i? M2X PxQM2
i?72 iIKQbT?2 B+ "2bT.RKIBDLb@B QMbX U: 2r2 akRMPR-XkXyZVXRK X X X
kKXRkPHB72iBK2 U V M/ K2i? M2 HB72iBK2 +? M;2 BM T2 +2MiRR U#V U: 21
kXRj S°'Q# #BHBiv Q7 +QMi° BH 7Q°K iBQM rBi? p "vBM; HiBim/2 M/ H iBil
KyyQ X X X X X X X X X X X X X X X X X X X X X X X X X RK X X X X ]
kXR9 S bb2M;2 i MbTQ i iBQM "2p2Mm2 ;°Qri? 7 QK RNe§y XKQXBy U: 2r2 2
kXR8 SQbbB#H2 7Tmim 2 b+2M "BQb 7 QK kykR MIX Ky }X X: X n2 XiR@X Xk¥XkRV
kXRe pB iBQM "Qmi2b # b2X XMX7X2KmR MK+X¥XX X X X X X X X X RdX X X X X
kXRd p2° ;2 #HQ+F 7m2H #m "M Q7 B HBM2' b 7' QK RNey iQ kyRN- BM+Hm
_mi?22°7Q /- KYIKYMWKXX X X X X X X X X X X X X X X X X X X R3X X X X X
KXR3 hm #Q7 M "2T RBRMiXBOKMX X X X X X X X X X X X X X RXN X X X X
kKXRN h2KT2 im2@2Mi? HTv /B ;> K+QKT "BM; ?v/ ' Q;2M M KR9Qb2M2 #m"
kXky *QK#mbiBQM ~ M;2b 7Q" ?2v/ " Q;2M M/ F2XQX¥ 2MX Xa) 2M KbX &1 - X y &V X
kXkR >v/°Q;2M@TQr2 2/ B '+ 7i?BbiQ v- B +X 7 /X XBXKI ;% M Xikk) X X X2X

tBp



GBbi Q7 6B:m"2b tp

kXkk JB/bBx2 rB/2#Q/v B+ 7i /2bB;M2/ #v i?2 2 QbT +2 h2+?MQHQ;v AMEL

HX- KyREKXXX X X X X X X X X X X X X X X X X X X X X X Xk8 X X X X X
kXkj P'B;BM H6HVBM; @0 /2bB;M K XKXUX2X X-XYyREVX X X X XIKNX X X X X
kXk9 >v/"Q;2M 6HVBM; @0 Ryyy }M H +QM};m” iRQMXUK M QX MhRH: Ky KR¥ X
kXk8 S vHQ /@~ M;2 /B ;- K/BbTH vBM; i?2 KBbbBQM + T #BMKBfB2b Q7 i?2 |

iXR Pp2'pB2r K2i?Q/QHQ;v +? BM 7Q° +HBK i2 bb2bbK2Mi Q7 ?2v/"Q;2M N
+QKTQb2/ Q7 /Bz2 2Mi KQ/mMH2b /BzX XMXBXi 22/ XvXr@HQ XXX MRX X X X X
Xk a2H2+i2/ B '+ 7i/2bB;MbX h?2 BMi2MbBiv Q7 i?2 “~"Qrb /BbTH vb i?2
i M+2 7Q i?22XHIMMXNX X X X X X X X X X X X X X X X X X X kX X X X X
jXj 6HB;?i }M/2° iQQH :IA/BbTH vBM; i?2 /Bz2 2MKXQX B AMb XQKIMKi X2 +Q/
jX9 .2i BH2/ K2i?Q/QHQ;vQ7i?2 QmiBM;/2bB;M KQ/mH2X h?2 K2i?Q/QHQ
}Hi2"BM; TTHB2/iQ i?2 B 'TQ i M/ ~B;?ib/ i # b2X h?2M i?2 BM7Q K |iE
K2;2/ BM bBM;H2 }H2 +QMi BMBM; i?2 "Qmi2b- ~B;?i 7' 2[m2M+v- B +°
BM7Q K iBQMX 6BM HHv i?2 ~B;?2i }M/2" iQQH rXbX 20 B, M2X ik XHX2X ~B; ?
j X8 6HB;?i bBKmH iBQMXXi XQXQHE ;XXX X X X X X X X X X X ¥XeX X X X X
jXe *HBK# M/ /2b+2M/ T2 7Q K M+2 QX RX"HeX @kyyxd XXX X Xj&K X X X X >
jXd B"*HBK KQ/2H "+?Bi2+im 2 rBi? /2T2M/2M+B2b #2ir22NKi®Xi? 22 /Bz2

9XR :HQ# H +Qp2° ;2 Q7 +Biv T B b b2H2+i2/- i?2 TBMF HBM2 2T 2b2Mib
B'TQ'i1iQ B'TQ'i M/i?2 BMi2MbBiv Q7 i?2 HBM2 i?2 MmK#2X8Q7 ~B;?ib
9Xk G iBim/2/Bbi'B#miBQM Q7 ~B;?i/ i TQBMibrBi? K '"Fb QM i?2i2KT2" i
7'B;B/ "XEKXX X X X X X XXX XXX XXXXXXXXXX@XeX X X X X
9Xj GQM;Bim/2 /Bbi'B#miBQM Q7 ~B:;?i/ i TQBMibrBi? K 'Fb QM i?2IMBi2/
F2BMXXX X X X X X X X X X X X X X X X X X X X X X X X XK X X X X X
9X9 HiBim/2 /Bbi'B#miBQM Q7 ~B;?ir vTQBMM XBXY2MX M X2XiReTX bX X XXX
9X8 *? M;2BMbm 7 +2i2KT2  im 2+ mb2/ #vi?26JwR: M/ "dedaX h?2/ b?
bTQM/biQ i?2 K tBKmK i2KT2 im"2BM+'2 b2i?2 ~22i b?QmH/ + mb2iQ |
Q#D2+iBp2b bi i2/ BMi?72 S "B X2K2KiX X X X X X X X XAKX X X X X
9Xe *QMi'B#miBQM iQ bm 7 +2 i2KT2 im2BM+ 2 b2 7 QK 2 +9N7i?2bT2
9Xd *QMi'B#miBQM iQ bm 7 +2 i2KT2  im 2 BM+ 2 b2 7°QK 2 +? Q7 i?2 bT
"deda HQM; i22XvX X X X X X X X X X X X X X X X X X X & X X X X X
9X3 *QMi'B#miBQM iQ bm 7 +2 i2KT2  im 2 BM+ 2 b2 7°QK 2 +? Q7 i?2 bT
6WIR: HQM; i?22 X2XBKXX X X X X X X X X X X X X X X X X ¥ X X X X .
9XN am’'7 +2 i2KT2 im 2 BM+ 2 DQ +i M2b"dettha* M/ 6Xv XKRXXX X X8R X X
9XRy am'7 +2 i2KT2" im"2 BM+'2 b2 + mb2/ #v +QMi" BHbX7R® X BRXdeda M/
9XRR am'7 +2 i2KT2" im 2 BM+ 22KBH bBEM WV QP 1?2 "deda&X M/ ®RIR: X
9XRk am'7 42 i2KT2  im2BM+'2 b2+ mb2/#vr i2 p TQm  2KBBFRBQMb 7Q"
9XRj h2KT2" im2BM+°'2 b2+ mb2/#vi?2"deda M/6wJR: M/ +HBK i2 "2+Qp:
T2 biQTT2/ 7i2XKgadX X X X X X X X X X X X X X X X X X &RX X X X X
9XR9 *HBK i2 BKT +i T2 +2Mi ;2 +QMi B#miBQM 7 QK bT2+B2b + mb2/ #v i
/IBz2 2Mi H iBXm2HX X X X X X X X X X X X X X X X X X X &X X X X X
9XR8 *HBK i2 BKT +i T2 +2Mi ;2 +QMi B#miBQM 7" QK bT2+B2b + mb2/ #v i7
/IBz2 2Mi H iBXm2HX X X X X X X X X X X X X X X X X X X & X X X X X
9XRe *? M;2BMbm 7 +2i2KT2> im27Q ?v/°"Q;2M M/F2 Qb2M2 im#2@ M/@
"dedaV- M/ ?v/"Q;2M M/ F2 ' Qb2M2 6HVBM; @ X B X" X7 XUX %88 % 03 KX
9XRd *QMi'B#miBQM iQ bm 7 +2 i2KT2  im 2 7' QK 2 +? Q7 i?2 bT2+B2b + n
rBM; B '+ 7i M/ i?2 6 KHWBKIX@EDX X X X X X X X X X X X X 88K X X X X
9XR3 *? M;2BMbm 7 +2i2KT2 im27Q ?v/ ' Q;2M M/ F2 ' Qb2M2im#2@ M/ @
"dedaV- M/ ?v/'Q;2M M/ F2 ' Qb2M2 6HVBM;@0 B '+ 7irBi? i?72 BKT Qp2
BO3VX X X X X X X X X X X X X X X X X X X X X X X X X X&X X X X X
OXRN *QMi'B#miBQM iQ bm 7 +2 i2KT2 im 27 QK 2 +?2 Q7 i?2 bT2+B2b 7Q"
+° 71 M/ i?2 6HVBM;@ob mbBM; X XbXKR ZMBXMR XX X X X X B8eX X X X X
9Xky am’ 7 +2 i2KT2  im 2 BM+ 2 b2 + mb2/ #v i?2 "deda- 6wJR: M/ "ded1_
"deda Bb BMi'Q/m+2/ BM kyjy M/ i?28wWwIR:BM Ky&yX X X X &dX X X X X
O9IXKkR am ™7 +2 i2KT2 im 2 +? M;2 rBi? MBBX2X2KIiX EKiBAnX/ XbX X X8K X X X X >



GBbi Q7 6B;m 2b

tpB
9Xkk am 7 +2 i2KT2  im 2 T2 +2Mi ;2 +? M;2 rBi? /IBz2 2Mi b2MbBiBp2 b+2N
i?72 Q°B;BM H 1iBIQPBb b2i iQ yXd8 M/ i?2 +QMi" BHX & Xi BXQXe} yX R X

9Xkj h2KT2® im 2 +? M;2 /Bbi B#miBQM 7Q " i?2 "deda M/ 6wJR:- BM+HmM/BM
+ b2b+2M "BQ U"*a- gq*aV 7Q i?22 2 QXM B X X7XXX X X Xe¥ X X X X >

"XR B+ 7ii? " mbi7Q° SB MQ@ X M/X?22 BEaX@KQXQ XX X X X X XK X X X X .

"Xk B+ 7ir2B;?2i 7Q° SB MQ@s XMMXiZXZXaXXQQKX X X X X Xd§ X X X X X

"Xj B+ 7ir2B;?i7Q° SB MQ@s M/ i?26a@iQQH BMXHXDBM; Xd2X r2B;?i



GBbi Q7 h #F

R a+2M "BQ bbmKTiBQMb 7Q i?2 ?2v/"Q:2M M/ F2 ' Qb2M2 B BBBi +HBK i

k >v/7Q;2M M/ F2 'Qb2M2 bT2+B2b / TiXiBQXMIX QX B XHBRKXXBBEK X X X
] aT2+B2b 2KBii2/ M/ 7m2H mb2/ #v i?2 6WIXRX MXK"HedaxX X X EpX X X X X
9 h2KT2 im 2 BM+'2 b2b + mb2/ #vi?2 6wJR: M/ "dedX X/Bz22pRMi H iBim
8 aT2+B2b 2KBii2/ M/ 7m2H mb2/ #v i?2 im#2@ M/@&rBNG XMX 6dBXBM; @0 E

kKXR 1KBbbBQM " i2b 2ti° +i2/ 7°QK Ug?Bi2H2v- kyR3c *2+2°2 2i HX- kyR9

S M2H QM *HBK i2 *? M;2 UAS**V- RNNNc >2 "M/QM 2i HX- kyyeVX SH:

2KBbbBQM  i2bp "V/2T2M/BM; QM i?2TQr2 b2iiBM;b- M/i?RRVT2 Q7 +Q
kXk *? ° +i2 BbiB+b Q7 HB[mMB/ 2v/XQX2¥ XM{ KK2XQ¥ DM XX X X XyX X X X X
kXj >v/ Q;2M /2MbBiv pb i2KT2  imX2XNM/ X ZbH X XXX X X X X XR X X X X
kX9 1M;BM2 +? ° +i2 BbiB+b 7Q  /Bz2 2Mi XvK Q; XMX/ Xb K; X R DKBQXI XXX X .
kX8 1M;BM2 +? ° +i2 BbiB+b 7Q  QTiBKBx2/ ?2v/ ' Q:;2M 2M;BM2 %82 F?b? M
kXe *? > +i2 'BbiB+b Q7 i?2 B +  7i BMp20iB XiX/ BMiX2XbMnXvXkX X X X X )

jXR *?2 ° +i2 BbiB+b Q7 i?2 2M;BM2b mb2/iQ KQX2¥ X?X B % X7XDK BbXBQM ]
iXk h' /2@Qz 7Q" /Bz2 2Mi 2tBbiBM: +HBKXiX X bbb K20 XKX MR KBX X X X X
iXj >v/'Q;2M M/ F2 Qb2M2 bT2+B2b / TXiBQMX XKQX B XHBKXXIK X X X X
iX9 a+2M 'BQ bbmKTiBQMb mb2/ 7Q  i?2 +QKT 'BbQM Q7 i?2 +HBK i2 +? I

[7Q:2M M/ F2 Qb2MX B X X/RX X X X X X X X X X X X X X% X X X X X
jX8 a+2M 'BQ bbmKTiBQMb mb2/ 7Q" K2 X bR XQM KbXmXvX+ Xo XXX98 X X X X X

9XR 6HQrM FBHQK2i2 b /Bbi ' B#mi2/ #v H iBim/X XQX iX2Xb XHX 9 B¢ XQ ¥ iR bxX
9Xk 6mM2H mb2/ #v i?2 6wJR: M/ i?2 "de&XaXQX XHK XQX XX X HdX X X X X
9Xj aT2+B2b 2KBii2/ M/ 7m2H mb2/ #v i?2X6 W IR X M/ XdedKaX X X3X X X X X
9X9 1KBbbBQMb T2  ~B;?iH iBim/2 7Q"i?2?2v/ " Q;2M 6wJRX XMM®Bk2 Qb2M2 "
9X8 am'7 +2h2KT2  im 2*? M;2Uah*V+ mb2/#vi?2"deda M/ 6yJR: i/Bz2
9Xe aT2+B2b 2KBii2/ M/ 7Tm2H mb2/ #v i?2 im#2@ MXK@XBMX K /BZOKVBM;@o
9Xd aT2+B2b 2KBii2/ M/ 7Tm2H mb2/ #v i?2 im#2@ M/@rBM; M/ 6HVBM; @ o

mbBM; i?72 b K2 2M;BM2b b i?2 im#2OXM{@rBNM; XBX+X XX X888 X X X X X
9X3 h2KT2  im"2 BM+ 2 b2 + mb2/ #v 2 +? Q7 i?2 B+ 7i T > K2i2'Bx2/ rBi

T VvHQ /r2B;?2ii° MBEXTR X2KXX X X X X X X X X X X X X X X B&&X X X X X
9XN aT2+B2b 2KBii2/ M/ 7m2H mb2/ #v i?2 B+ 7X QAMiX2Xo X+RdX/ XiX/v +
9IXRy AM~m2M+2 QM 7m2H +QMbmKTiBQM + mb2/ #v i?2 b2MbBiBpBiv M Hv

iIBOQMBX X X X X X X X X X X X X X X X X X X X X X X X X8X X X X X
I9IXRR AM~m2M+2 QM 7m2H +QMbmKTIiBQM + mb2/ #vi?2b2MbBiBBBiv M Hvk
9XRk .L.PKBii2/ #v i?2 6wJR: M/ 60>u 7Q" i?2 /Bz2 2Mi bBim iBQMb M Hvx

b2MbBiBpBiv XMXHYBBEXX X X X X X X X X X X X X X X X X ENX X X X X
9XRj aBim iBQMb 7Q " i?2 ?v/ " Q;2M b2MbBiBpBiv M HvbBb BM~m2M+2 QM b

"XR 6aiQQH p2'B}+ iBQM 7Q  i?2 +HBK# M/ /2% H2 Mi XBX 2b X X dFR2X jB NKX X
"Xk 6aiQQH p2 B}+ iBQM 7Q  i?2 +HBK# M/ /2X+2 i KBX 2b R iR X | ENX X
"Xj 6a 2M;BM2 KQ/2H p2 B}+ iBQM 7Q" /Bz2 2MiX-K;Xi X 2X bX X QFkK? X X8X X
"X9 6aiQQH p2'B}+ iBQM 7Q  ?2v/ ' Q:2M 7m2H +QMbmKTiBQM Q7 i?2 "deda
iVIB+ H ~B:2i KBYBDBEMXX X X X X X X X X X X X X X X X Xd¥X X X X X 3
"X8 LP2KBbbBQMb BM/2t HBi2" i % XbKBXK MBRMbLX X X X X X XX X X X X
"Xe 02 B}+ iBQM Q7 i?2 "2/m+iBQM Q7 ?2v/ " Q;2M +QK#mbiBQM bm 7 +2 i2K
"2bT2+iiQ +m "2Mi F2 ' Qb2M2 i2+2MQHQ ;X B XHR X XPU X BORY XXX X X

tpBB



AMiI Q/m+iB

*QM+2 M2/ #Qmi  TB/Hv "BbBM; i2KT2" im 2b-BMi2°M iBQM HBMbiBimiBQM
i?72rQ " H/ "2 bim/vBM; 2p2°'v/ v ?2QriQ '2/m+2 2KBbbBQMb BM HH 2+QMQKB-
Q7 i?2 QMHv BM/mbi'B2b r?Qb2 2KBbbBQMb "2 "2H2 b2/ #Qi? ii?2 2 "i?6b b
TQbT?2'2X .2bTBi2 i?2 bK HH MmK#2> Q7 2KBbbBQMb +QKT “2/iQ Qi?2" i° Ml
i ?B;?2° HiBim/2b ? p2 ;72 i2° BKT +i QM i?2 kYB¥#H2h?2 Zr2;BiHBIiX-Q7 i?2
+HBK i2rBi? "2bT2+iiQ ?B;?2° HiBim/2 2KBbbBQMb /"Bp2bi?2 2°QbT +2 BM/
b22FBM; Hi2 "M iBp2b iQ i?2 K2i?Q/b +m "2MiHv mb2/X aQK2 Q7 i?2bQHmMiBQ]|
2°Q/vM KB+ M/ T QTmHbBQM BKT Qp2K2Mib M/ +? M;2b BM ~XFk@®-T2  iBQMEL
?2Qr2p2°  Bi? b #22M b?QrM i? ii?2b2 T°QTQb Hb "2 MQi bm{+B2MiiQ };?i +HB
kXybp* K tBKmK BM+ 2 b2 T'QTQb2/ #v i?2 S "Bb ;KRN Mi (PR HH/2FQ 2iBHX-
i MbTQ'i Bb 2tT2+i2/ iQ BM+ 2 b2 2tTQM2MiBRHHQ B NM2I[722 MQKBM?222 2 /QbT +
b2+iQ° M22/b "2pQHmMIiBQM v B/2 b M/ i2+?MQHQ;B+ H +QK#BM iBQMb iQ "2
U*H2 M afFkyX h?Bb Bb r?2 2 i?2 mb2 Q7 Hi2 "M iBp2 7Tm2Hb bm+? b ?2v/ ' Q;2M -

>v/TQ;2M +QK#mbiBQM +QKTH2i2HvV "2KQp2b + "#QM 2KBbbBQMb- ?2Qr2p2
?B;?2° 2KBbbBQM Q7 rgPV-pMQHRBK2Mi rBi? H ;2 ;°22M?Qmb2 2z2+i M/ ?B
iQ +QMi° BH7Q K iBRWRBE b+2RH b TQbbB#H2 BM+"2 b2 BMi?2 7Q K iBQM
ULPV UBMMF2RRMNKh?2°27Q 2-i?2 Q#D2+iBp2 Q7 i?Bb bim/vBbiQ + 2 i2 M/ m
[2i2°KBM2 i?2bm’ 7 +2i2KT2' im"2BM+'2 b2+ mb2/#v ~22iQ7 #Qi? ?2v/ " Q;2M
B+ 7iX AM //BiBQM iQ i?2 K BM Q#D2+iBp2-i?2 HQ+ H 2z2+ib Q7 i?2 2KBb
2 +?2 F2°'Qb2M2 M/ ?v/ ' Q;2M 2KBbbBQMb z2+i +HBK i2 i/Bz2 '2MiH iBim/2b |
bim/v+ b2b "2T°QTQb2/iQ BM+ 2 b2 i?2 "2H2p M+2 Q7 i?2 bim/vX h?2 } bi BN\
Q7i?26HvVBM;@0 b BMMQp iBp2 B '+ 7i/2bB;Mr?2°2i?2 F2°"Qb2M2 M/ ?v/’
#2 M Hvx2/X h?Bb rBHH HHQr mbiQ mM/2 bi M/ i?2 BM~m2M+2 Q7 M2r B +°
h?2 b2+QM/ bim/v + b2 2p Hm i2b b+2M 'BQ BM+HmM/BM; /Bz2 2Mi i2+?MQHC
?2v/iTQ;2M M/ F2°Qb2M2 B+ 7iX

"27Q°2 bQHpBM; i?72 [m2biBQMb /2b+ B#2/ #Qp2- Bi Bb M2+2bb v iQ mM/2
T°Q/m+2/ r?2M #m " MBM; F2°'Qb2M2 M/ ?Qr i?2v +? M;2 r?2M #m MBM; ?v/ Q;
iQ 2tTH BM i?2 "2H iBQMb?BT #2ir22M i?2b2 +QKTQmM/b M/ +HBK i2 BKT +i-
i?72 b K2 2z2+i M/ 2 ?B;?Hv /2T2M/2Mi QM i?2 H iBim/2b M/ HiBim/2b i r?
h?Bb # +F;"QmM/ FMQrH2/;2 br2HH b i?2 BKT Qp2K2Mib BM pB iBQM iQ / iZ
pB iBQM M/ #'B27 /2b+ BTiBQM Q7 i?2 B+ 7i mb2/ BM 7?2 Kim?2- rBHH #2
K2i?7Q/QHQ;v 2KTHQV2/ iQ bQHp2 i?2 Q#D2+iBp2 Q7 ZIiRimMI/YBBBM #R2mR2{ZH B
i?72 K2i?7Q/QHQ;v iQ +?2QQb2 i?2 "Qmi2b iQ #2 ~QrM- i?2 bBKmH iBQM Q7 i?2 -
2KBbbBQMb- M/i?2 + H+mH iBQM Q7 i?2 +HBK i2 BKTi2irBHHR/BBQThiR2?B" +
"2bmHib Q7 i?2 bim/v- i?2 /2bB;M /2i BHb Q7 i?2 ~22ib BMpQHp2/-i?2 "Qmi2b
2KBbbBQMb M/ }M HHvi?2 +? M;2 Q7 i2KT2  im2QMi?2bm’ 7 +2 Q7 i?22 "i?
~22ib-iQ mHIBK i2Hv bb2bb r?2i?2"i?2 ?2v/°"Q;2M B+ 7i Bb bmT2'BQ  QTi
6BM HHv- b?Q i +QMAHIMBBRIM BMi i2 1?72 KQbi BKTQ i Mi }M/BM;b Q7 i?Bb bi

RAMi2 M iBQM H *BpBH pB iBQM P ; MBx iBQM UkykR- LQp2iKER, k& VXBemQm BMQTZ 228 Bi A Qb
6mim 2P7 pB iBQMfS ;2bf/27 mHiX bTt



h?2Q°2iB+ H" +F:°

h?Bb +? Ti2  bmKK "Bx2b bQK2 p Hm #H2 BM7Q K iBQM iQ mM/2 bi M/ i?2 iQ
+?2 Ti2 b Q7 i?2 bim/vX AM@/2Ti? /2i BH p "B2b /2T2M/BM; QM i?2 T 2pBQmb r
i? M/X JQ 2Qp2 -i?2 +? Ti2 ?B;?HB:?ibi?2 "2H2p M+2 Q7 i?2i?2bBb T°QD2-
FMQrH2/;2 ; TX h?2iQTB+ Q7 i?2bim/vBM+Hm/2b pB iBQM 2KBbbBQMb- +HB}
2v/°Q;2M pB iBQM T2 7Q K M+2- M/ ?2v/ ' Q;2M B +  7i /2bB;MbX *HBK i2 BKT
2KBbbBQMb BbaRim B2V BMBKT Qp2K2Mib iQ bQHp2 +HBK i2 +?2 M;2i? Qm;? ?2v
"2 BMp2biB;ai24iBQM kXQKT MB2/ #v i?2 ?2BbiQ B+ H i'2M/b i? i BKT Qp2/ +HE
+QMp2MiBQM H pB iBQMX

KXRKBK i2 AKT +i 77QK pB iBOM 1KBbbBQMb

h?2 ?2v/"Q:2M B+  7i 2KBbbBQMb "2 "2H2 b2/ BM i?2 iKQbT?2°2- M/ iQ mWV
+i- Bi Bb ?2HT7mH iQ } bi bim/v i?2 iKQbT?2 2 i?2°Qm;? #Qi? i?2 +?22KBbi v -
W2+iBQMVRXBNH?2 KQ 2- Bi Bb HbQ "2H2p MiiQ 2tTHQ 2 i?2 pB iBQM 2KBbE
+HBK i2 +?2a@+2BUQ) WRXKBEM HHv- iQ BMp2biB; i2i?2 +HBK i2 BKT +i Q7 i?2 ?2v/"
+'m+B HiQ +QOKT "2 BiiQ # b2HBM2 b+2M 'BQX h?2°27Q°2-i?2i*2M/b M/ 7m
bim/B2aR2WiBQMRXRX]j

KXRXROQDbT?2 B+ *?22KBbi'v M/ S?vbB+b

hQ mM/2 bi M/ i?2 iKQbT?2'26b #2? pBQ - BiBb + m+B HiQ mM/2 bi M/ i?2 it
i72 +?2KBbi'v +V+H2 Q7 i?2 bT2+B2bX >Qr HQM; /Q bT2+B2b H bi BMi?2 iKQb"
++mKmH i2- M/ ?2Qr/Q i?2v KQp2\ q?B+? bT2+B2b ? p2 ?B:?2° +HBK 2 2z2+i
K2 bm 2 i?Qb2 2z2+ib\ h?2b2 [m2biBQ M2 +BBIGIMKR XRKR2 "2/ BM

iKQbT?2 B+ *QKTQbBiBQM

h?2 K DQ 'Biv Q7 i?2 iKQbT?2 2 UNNXNWYV B p- @K bQt/v QZ/NMNRBR\Q-; 21/ U L
SOM U - yXNWV-#mi K Mv Qi?2° ; b2b +QKTQ b 2kiy?Rij 2 tiiH BIM(REX U 2 2bQM -
Qi?2  bT2+B2b "2 mbm HHv i?2 K BM /'Bp2°'b Q7 i?@B ;i iR B22+2KIKBbi v)
: bb2b T'2b2Mi BM i?2 iKQbT?2 2 "2 /2TB+i2/X h?2 FARTOM/H IQMH22AB7 b?Rb2- ;
"2 +iBpBiv- M/ bQHm#BHBivX GQM;@HBp2/ bT2+B2b U+? ~ +i2 Bx2/ #v HQr:
i2M/iQ #2+QK2 mMB7Q K BM i?2 iKQbT?2 2 i? " QkyR8 MbTQ i iBQM U* /H2-

2°QbQHb TH v F2v "QH2 BM 1 "i?6b +HBK i2 M/ ?mK M ?2 Hi? M/ + M #2 7(
Mi? " QTQHQ;B+ HHvX 6m i?2 ' KQ '2- Mi?"QTQHQ;B+ H 2°"QbQHb + M 7Q K T?
2 +iBQMb BM i?2 iKQbT?2'2- HBF2 KKQMBMK bmH7 i2 M/ KKQMBMmMK MBi
pB iBQM +°2 i2/ 7" QKKIOMMB WE>M/ @P h?2 2°QbQH i?2°KQ/vM KB+ T 'Q+2bb
KKQMB + M #2 Q#b B pR2 /2BM k

Rh?2 ?2B;?2  i?2 bT2+B2b bBx2- "2 +iBpBiv- M/ bQHmM#BHBiv- i?2 ?B;?22 i?2 "2KQp H " i2b M/ i?

k
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6B;m 2 kKXRKQbT?2 B+ ; b2b p "B #BHBiv rBi? "2bT2+iiQ iBK2-i?2 bT +2 b+ H2 Bb /2T2M/2Mi Q7 |
i MbTQ' i iBQM /Bbi Mky2RBX /H2-

6B:m 2 kXR; QbQH i?2 ' KQ/vVM KB+b 7°QK pB kBRMXJ.2/QmbbB-
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6B;m 2 kXjKQbT?2'B+ PxQM2 *?2KBbi'v BM+HmM/BM; i?2 QxQM2 +v+H2 BM "2/ M/ i?2 P> 7Q K iB
KykR/ M/ C +@¥%yYy X

AM i?2 mTT2 HBBWFQtBFBx2/ rBi? P> iQ 7Q 'K ; b2QmbVKBAB+ ?2B4d Qr2LP
HBMFs BaP QtB/Bx2/ rBi? P> U/2b+ B#2/ BM i? ZMPQi Q@+ B QMVR\Q vy bmH7m "B +
UzaRVX h?2 KKQMB i?2M Bb KBt2MFBaR3IQPTQ K KKQMBmMK bR V2 UUL>
M/ KKQMBmMK MBi i2MHh?2 T°272 72/ T,iBFQQ IR KMaBR>#2+ mb2 Bi Bb
7 bi2° "2 +iBQMX h?2 KKQMB H27i "2XibiQ 7Q K L>

ambT2M/2/ T "iB+H2b "2 MQiQMHV /Bz2 2MiB i2/#v +?2KB+ H +QKTQbBiBQ
"2 3IM2 T "iB+H2b rBi? M 2°Q/vM KBwt+ (B BKRIiBFHQ7-kXI&F 88X "iB+H2b rBi? M
2°Q/vM KB+ /B K2i2 #%ir2dMRyK & SH2 b2 MQi2i? ii?2 2°QbQHb /Bb+mbb2/
+QMbB/2 2L5bSDbQHDbX qBH2BKUH2b H bi QMHYVY 72r?2Qm b #27Q 2 b2iiHBM; (
Qmi- §4T "iB+H2b + M "2K BM bmbT2M/2/ 7KykiRXFb U.2/QmbbB-

iIKQbT?2 B+ *?22KBbi v *v+H2

h?2 bT2+B2b P> M/ PQ K2/ i?2°Qm;? T?QiQHvbBbX >v/'QtvH ~ /B+ H UP>V- Bl
BKTQ'i Mi 2 +i MibBMi?2 iKQbT?2'2 M/BiBb HbQ + HH2/ iKQbT?2 B+ /2i2]
K Mv/Bz2 2Mi bT2+B2b + 2 iBM; bQHmM#H2 +QKTQM2MikhylemBX? + M #2 /2TQbB

LP.-*P- MOQM@K2i? M2 ?2v/ ' Q+ #QMh URIPTY+BIZBF>2H2p Mi 7Q QxQM2 T Q|
M/ i?2B° HB72iBK2 p "B2b #2ir22M ?2Qm b iQ. rM/FbLbIBM i?K QMQR7TQR?° 22
KQMi?b BMi?2 + b2 Q7 *P- M/iQ TT QtBK i2Hv ir2HK2PBb 12 B Ripi M2i ¥ @ 2R>7 *>
T°Q/m+iBQM M/ Bib HB72iBK2 + M p "v 7 QK r22Fb iQ KQMi?bX h?2 "2H iBQM
+ M #2 Q#b2 pR/MBM WKji?2 HB72i BB 2 B XR

AMB;m 2KX+ M #2 Q#b2 p2/i? ii?2 ;" QMmMMbIR+B2bGEMIBMMQmbHY BMi2" +il
>P. ;7QmT Bb +QKTQb2/ v Pr2BMR i?72 LRMT Bb +QKTQR2M#EZLERR P> r b
/2b+ B#2/ bi?2 iKQbT?2 B+ /2i2 ;2Mi M/i?mb-BibHB72 +v+H2BbrQ i? #2BM
U/2TB+iBBBM 2 IbXi?2 #HmM2 “~"QrV bi "ibrBi? QxQM2 T?QiQHvbBb-r?2M QxQM?2
Ps M/ M 2t+Bi2/ Qtv;2M iQKX h?2 iQKi?2M "2 +ibrBi?r i2 iQ 7Q KirQ KQH2-
BM[m iBQM kXR

i % B Ay A By UkXRYV

(0]
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6B;m 2 kX19,i? rBM/b QM i?2 > /H2v +2HH- i?2 62°"2HH +2HH M/ i?2 SQH * +2HH- BM+Hm/BM; " 2

h?2 QXxQM2 +v+H2 Bb /2TB+i2/ #v 6B2m 22XKXAX@VRMBb # QR2/M BMIQ P
T?QiQHVbBb- M/ i?2M Bb +QK#BMg/ yBy? PBbiQ?28 KQK#BM2/ rBi? LP iQ 7Q"|
LP;r?B+? Bb T?QiQH W /+@¥FYX h?2°2 "2 irQ p2 v BKTQ i Mi +v+H2b r?B+? rB
p HmM #H2 r?2M BMp2biB; iBM; i?2 +2KBHD RQAE M OXBIAE M #2 Q#b2 p2/i? i
LP. bT2+B2b H2 /iQ irQ BKTQ i Mi BMi2" +iBQMb rBi?KBDdDR @QmMBM+ 22bX RF
T Q/Mm+iBQM r?BH2 /2+ 2 bBM i3 B ni;BI2bii R 2RAVMBEX -

AMB: m 2BiXf M #2 Q#b2 p2/i? ii?2 bT2+B2b 2 MQi bi iBQM “vX h?2 QXxQM:
i72 bi° iQbT?2°2iQ i?2 i'QTQbT?2°2- M/ bBKBH "Hv- Qi?2° bT2+B2b "2 i° M
H iBim/BM HHvX h?2b2i° MbTQ i iBQMb rBHH #2 /2b+ B#2/ BM i?2 7TQHHQrBM

iKQbT?2 B+ h> MbTQ i iBQM

hQ mM/2 bi M/ i?2 i° MbTQ i iBQM Q7 i?2 bT2+B2b HQM; i?2 iKQbT?2 2-i?2
MM/2 biQQ/X h?2 rBM/bi M;2Mi iQ i?2 2 "i?6b bm 7 +2 + M #2 2tTH BM2/ rBi? i
i?72 62 °2H +2HH- M/ i?2 SQH ° +@Bi;Hr+ 2BkQ®b2 p2/ BM

h?2 p2 iB+ Hi° MbTQ i iBQM Q7 i?2bT2+B2b Bb /" Bp2M #vi?2 rBM/b T2 T2M.
#2ir22M i?2 bi’ iQbT?2°2 M/ i?2i'QTQbT?2°2X h?2i'QTQbT?2 2 Bb i?2 iKQL
M/ Ry FBHQK2i2 b HiBim/2- Hi?Qm;? i?2b2 p v /2T2M/BM; QM i?2 H iBim/:
R3 FBHQK2i2 b BM i?2 2[m iQ X h?2 bi> iQbT?2 2 Bb i?2 iKQbTQ2MB+ H v2 7
HiBim/2 Q7 8y FBHQK2i2 bX h?2 " 2r2°@.Q#bQM +B +mH iBQM i?2Q v 2tTH B
M/ /2b+2M/b i i?2 TQH2b #mi HbQ “Bb2b i i?2 2[m iQ" M/ /2b+2M/b i KB/G
T2 T2M/B+mH " iQi?2 1 "i?6b bm 7 B ;2 2XAX2b2Mi2/ BM

AbBKTQ'i MiiQ bim/vi?2r i2° M/ QxQM2 +QM+2Mi’ iBQMb + Qbbi?2 :HQ#:
PXQM2 +QM+2Mi> iBQMb 2bK HHBM i?2i'QTQT mb2 M/i?2i QTQbT?2 2 #mi
bK HH T2 F +HQb2 iQ i?2 bhyk¥X2qUi22r2QM+2Mi" iBQMb "2 bK HH BM i?2 bi’
M/ i'QTQT mb2 #mi ?B;? BM i?2 i'QTQbT?2°2X P> +QM+2Mi  iBQMb "2 ?B:
i"QTQbT?2°2 #mi HQr ii?2 i'QTQT mb2X h?Bb bK HH +QM+2Mi' iBQM Bb /m2
PTQ M/ QxQM2 ii?2 ilQT QEQVLIZER? "2 i?2 K BM T Q/m+ib @VKMREXU: 2r2-
6B:m 2 KXIB+ib i?22 2mKB/Biv T2 +2Mi ;2 i9BZ2?2MB; MiBimi2d BK ;2 b?Qrb i?2
?2mKB/Biv i Ry FBHQK2i2 b HiBim/2c i?2 H27i ii?2 bm' 7 +2 Q7 i?2 1 i?X h
r?72°2i?2 2mKB/Biv Bb HQr- r?BH2 i?2 #Hm2 "2 b b?Qr xQM2b r?2°2 i?2 ?mKB/
i72 iIKQbT?2 B+ ?mKB/Biv '2/m+2b b BM+'2 bBM; i?2 HiBim/2X

h?2 +QM+2Mi" iBQMb Q7 i?2 bT2+B2b "QmM/i?2 ;HQ#2 M/ i?2B BMi2  +iBC
#22M bim/B2/X >Qr2p2 - MQi HH bT2+B2b +QMi'B#mi2 iQ +HBK i2 +? M;2X h?:
i?72;°22M?2Qmb2 2z2+i M/ M Hvx2i?2 iKQbT?2 B+ bT2+B2bi? iTH v T "iX

Kh?2 i'QTQT mb2 Bb i?2iQT Q7 i?2 i'QTQbT?2 2X

i*QT2 " MB+mb UKykR- LQP2K#2  yNVX PxQM2 H v2' M7iifHjif @pGQHZI 2XBQBLMB+mbX2m
QXQM2@H v2'@ M/@mHi° @pBQH2i@" /B iBQM

9gBM/v- *QKT2 MB+mb M/ L a UkykR- LQp2R#2Z'beMXKr B8 Miv X + QK
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6B;m 2 kX8nKB/Biv T2 +2Mi ;2 U 2/ HQr- #Hm2 ?B;?V ii?2 1 "i?6bbm 7 +2 QM i?2 H27i M/ i Ry F
i?72 °B;?iX

6B;m 2 kXaeQH "~ 2M2 ;v #bQ # M+2 Q7 /Bz2 2Mi iKQbT?2 B+ bT2+B2bX

:T22M?2Qmb2 1z2+i

1 "i? i2KT2 im 2 Bb "2;mH i2/ #vi?2 KQmMi Q7 2M2 ;v i? i Bb +QMi BM2/ rBi?
i?72 1 "i? Bib2H7X h?2 bmM Bb i?2 bQm ' +2 Q7 KQbi Q7 i?2 2M2 ;v QM i?2 1 i
bm T'Bb2i? i ;HQ# Hr "KBM; Bb "2H i2/iQ i?2 bmMX gq?2M i?2 " /B iBQM Q7 i?
BMi2® +ibrBi? i?2/Bz2 2Mi bT2+B2b r?B+? 7Q K i?2 iKQbT?2 2X h?Bb BMi2" -
/B iBQM r p2H2M;i? M/ i?B5BtQ2PMBEMBIMM] M/ q2B 2ikyHRINWQ "Q#Q  i2
i?72BM7Q K iBQM /BBTH ™ 2%&/X&M

AMB;m 2/IB¢@ 2Mir p2H2M;i? ;QmTb "2 /BbTH v2/X IHi° oBQH2i UloV HB;?
#v i?72 PxQM2 M/ b+ ii2°2/ /m2 iQ _ vH2B;? 2z2+ibX lo HB;?i ? b i?2 TQi2MiB
M/ + mb2 + M+2  #mi Bb MQi T BK 'v+QMi'B#miQ  iQ +HBK i2 +? M;2X h?2 pE
_VvVH2B;? a+ ii2°'BM; r?B+? ;Bp2b i?2 bFv i?2 #Hm2 +QHQ /m " BM; i?2/ v M/ i?7Z
bmMb2iX *HBK i2 +? M;2-Q r "KBM;-Bb KQbiHvV ii'B#mi2/iQ BM7" "2/ r p2H2]
Bb ivT2 Q7 " /B Mi 2M2 ;v i? i Bb BMpBbB#H2 iQ ?mK M 2v2b #mi i? i + M #2
Q#b2 p2/i? i KQbi Q7 i?2 BM7" "2/ Bb #bQ #2/ #v i?2ri2 p TQ - i?2 b2+QM/
+ "#QM /BQtB/2- M/ K2i? M2 M/ QxQM2 HbQ ? p2 bQK2 +QMi'B#miBQM iQ i?
+QKTH2i2 HBbi Q7 ;°22M?QmBR - *BR2 b* BMg- H rmaé 2ib-, ;B M/ *2°¢X

8 Q7?/2- _X UkykR- LQp2K#2' y3V *H2 “@aFv iKQbT?i2TB+ fhir BMIRKRBHOBEOM-Q?/2fbi imbf
RRNedeR8Rey8RKjBINRKFfT?QiQfR

eL iBQM H P+2 MB+ M/ iKQbT?2 B+ /KBMBbi® iBQM UkykR- LQp2K#2  RyV * "#QM JQMQtB/2 U
; b2B-iiTh,ffrrrXM+/+XMQ X;QpfKQMBIQ'BM; @ 272 '2M+2bf7 [f;"22M?2Qmb2@; b2bXT?TO+Q
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6B;m 2 kX#H,BK i2 BKT +i 7°QK pB iBQM 2KBii2/ bT2kBRWBXU6 ?2v G22-

6B:m 2 kXB,+  7i LKBbbBQMb 7Q  B/2 H M/ +im H +QK#mbiBQM QKPKRAE+ "#QM 7m2H U.2/

h?Bb b2+iBQM ? bbim/B2/i?2BMi2° +iBQMb #2ir22Mi?2bT2+B2bBM i?2 iK(
iBQMX 6m i?2 KQ 2-rBi?i?2;°22M?Qmb2 2z2+i-i?2+QMi B#miBQM 7 QK +27i
7TQHHQrBM; b2+iBQM rBHH "2H i2 pB iBQM 2KBbbBQMb iQ +HBK i2 +? M;2X

KXRXEE iBQM *HBK 12 AKT +i

h?Bb b2+iBQMTrBHH /2b+ B#2 pB iBQM 2KBbbBQMb M/ ?Qri?2v z2+i +HBK i2
M/ ivT2 Q7 2KBbbBQMX 6BM HHv- Bi rBHH HbQ T'QTQb2 K2i'B+ iQ K2 bm~z
6B;m 2 KXIB+ib i?2 /B'2+i 2KBbbBQMb 7°QK pB iBQM M/ i?"Qm;? r?B+? K2+
+? M;2X AiBbBKTQ i MiiQ F22T BM KBM/i?2b2 "2H iBQMb r?2M mM/2 bi M/BN\
bT2+B2bX

1KBbbBQMb 7 QK pB iBQM

h?2 mb2 Q7 7QbbBH 7m2Hb BM i?2 pB iBQM BM/mbi'v Bb +QMp2MiBQMX
*2b2 “+22/ M/ i2bi2/ USKmRMBKZIbHQ@?7 i?72 +QKK2 +B H ~B;?ib "2 QT2 i2/rBi?
# b2/ 7Tm2HbX h?2b2 T2i ' QH2mMK@# b2/ 7m2Hb "2 KBt2/ rBi? B M/ #m Mi BN
i?2 mbiX

h?2 2KBbbBQMb Q7 M B+  7i 2M;BM2 2 i?2 "2bmHn QF NQKXBMH 7m2H +Q
M/ 3P "2i?22 T Q/m+ib Q7 +QKTH2i2 +QK#mbiBQMX *P-1>* M/ bQQi “2i?2 T 1
+QK#mMbiBQMEDOLPAV@T Q/m+i Q7 +QK#mMMIBLPM 2MT @ m+ib Q7 7m2H BKTm Bi
U.2/QmBPBR# K BMHV bmH7m> M/ "QKKBWIX UK22pT @QMm+iBQM Q7 i?2b2 2KBH|
bT2+B2b rBHH #2 /2b+ " B#2/ #2HQrX
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* “#QM .BQtB/2 W*PP;,Bb T Q/m+i Q7 +QKTH2i2 Q KB@MiBIROKAK2 Mib i?2
# H M+2/ +?22KB+ H 2[m iBQW Q@ ¥ iPRi BQMH7 ?2v/ Q+ BHAQR27mQBBXBQK2i B+
+Q2{+B2Mi Q7 i?2 QI BMBX2Z +M2KB+ H +QKTQbBiBQRY KRB U.2/QmbbB-
2.y s ) s B'8 ; *()75 A) s UkXkV
*Py, Bb /B 2+iHV T'QTQ iBQM H iQ i?2 Zivd HBHQrMBEXKNWY #2b BNH+mH i2/ i? i
"Qm;?HV #Qmi jXR9 FBHQ2 XBQ2/+P2° FBHQ; K Q7 F2'Qb2M2X aBKBH " iQ G
M/ ri2 pTQ 5s2R /B 2+i 222+i QM +HBK i2 /m2 iQ i?2 #bQ'# M+2 Q7 BM7"
bmMHB;?i "2 +?2b i?2 1 "i?-bQK2 Q7i?22M2 ;v Bb 2KBii2/# +F bBM7" “2/r p
i?72M #bQ #b M/ /B i2b ? H7 Q7 i?2 2M2 ;v BMiQ bT +2 M/ ? H7 Q7 i?2 2M2°
i?72 1 'i?- BM+'2 bBM; i?2 i2KT2' im 2b QM4 B> DM2 Q7hi2KKFPi 2KBii2/ pB iB
bT2+B2b M/ Bib 2z2+ib "2 HQM;@H biBM,;XK® IQHBRMDY HQRMR 3~+@mMi2/ 7Q" j
i72iQi H' /B iBp2 7Q +BM; BKT +i 7°QK pBKBKRX bT2+B2b UG22 2i HX-

qi2> 0 TQ UPV,>P Bb T Q/m+i Q7 +QKTH2i2l pQ KEE@M+BMMX mb2/ iQ
+ H+mH i2i?2 KQmMi Q7 p TQ  2KBii2/ T2  FBHQ; K Q7 7m2H #m Mi- ivTB+ H
Q7ri2 p TQ T2 FBHQ; K Q7kym3¥ R BiLHLiBROBDQM SB#mi2/ iQ "2/m+iBQM
BM 7m2H #m MX

>sP Bb i?2 KQbi BKTQ i Mi;"22M?2Qmb2 ; b- #mi iR B BKBHR DQBHENDL Q7 HX
kyRk: mbb 2i kigy¢X Hi?Qm:? i?2 +QMi"B#miBQM Bb bK HH- Bi ? b TQbBiBp2
i?mb r "KBM; 2z2+iX AMjR2KE2h@QMb BM i?2 bi® iQbT?2°2-i?2 2z2+iBp2 " /B
k °r?B+? +Q "2bTQM/b iQ kW Q7 i?2 iQi H 2K B byPB/@N b XM Q7 2 2B bDB:GM Q°
/B 2+i +QMb2[m2M+2 QM i?2 +HBK i2- #mi Bi /Q2b z2+i i? 2[#QiNMiQ NB KX7jQ K iB(

* “#QM JQMQtB/2 U*PV IM#m ' Mi >v/ " Q+ "#QMIP Bb>*Wp2 v r2 F ;"22M?2Qmb?2
;B M/ BiBb T Q/m+i Q7 BM+QKTH2i2 +QK#mbiBQMX *P /2T2M/b ;2 iHv QI
ivT2-i?2i? mbi b2iiBM;-i?2 ~B;?i HiBim/2- M/ i?2 bT22/X *P 7Q K iBQM Bb i
+QM/BiBQMX Hi?Qm;? BiBb r2 F ;' 22M?QnBM;i®2 fPQRQHIDABIZ iR 7Q K *P

[>* "2 T°Q/m+i Q7 BM+QKTH2i2 +QK#mbiBQMX h?2 +QK#mbiQ Bb MQi ?QK
Q7 i?2 7m2H /Q MQi ;2i B;MBi2/ #v i?2 ~ K2X Aib T'Q/m+iBQM + M HbQ #2 +
i?72 KQmMi Q7 B ;QBM; BMiQ i?2 2M;BM2-r?B+? + mb2b mM#m Mi 2KM Mib C
i?72 MQxxH2X aBKBH " iQ *P-1>*7Q K iBQM Bb i?2 ;"2 i2bi i 2MyBR#&X B/H2 +QN

*P M/ I>* "2 7Q K2/ b "2bmHi Q7 BM+QKTH2i2 +QK#mbiBQMX "Qi? ~2
+QM/BiBQMb M/ i?mb KQbi Q7 i?2 2tT2 ' BK2Mib 7' QK HBi2  im 2 ? p2 #22M
UaQ QFBMkK¥iyeXXh?2 2KBbbBQM " i2b Q7 *P M/ I>* "2 p2°v HQr- M/ p2°v /2
K#B2Mii2KT2  im 2 +QM/BiBQMbX Hi?Qm;?i?2v "2 FMQrMiQ #2 BMpQHp2/ B
I>*? p2 p2'vHQr +HBK i2 BKT +ikyRR2M/ i@ i?2v I BHH MQi #2 7m i?2 BMp2
BMi?Bb bbB;MK2MiX

aQQi,aQQiBb /B{+mHiiQ KQ/2HX Hi?Qm;?i?2°2 "2 K MvmMFMQrMb "2H i2/ i
Bb2pB/2M+2i? iBiBb "2H i2/iQ TQHv+v+HB+ QK iB+ ?2v/ " Q+ "KyRBUS >V bT
.B.QK2MB+Qk¥IRAXKXaQ Qi 7Q K iBQM Q++m b i? " Qm;? +?2KB+ H M/ T?2vbB+ HT"
7°QK KQbiHvV ?2v/ " Q;2M +QMi2Mi iQ ?B;?2  + "#QM + (kY Re8M i alQRK B/ B B QIM B i
"2 K tBKBx2/ i K tBKmK i? " mbi +QM/BiBKR# U.2/QmbbB-

h?2iQi HbQQi /B iBp27Q +BM; 7°QK #bQ TiBQM M/ b+ ii2°BM; Q7 bmMH|

S5rBi? NyW mM+2'i BMiv "~ M;2kyRBH 2B®; HbmHi BM+HmM/2b HH i?2 Mi?
bQQi 2KBbbBQMb- pB iBQM Bb "2bTQMbB#H2 7Q° yX99W Q7 i?Qb2 2KBbbBQ
pB iBQM bQQi " /B iBp2 7Q +BM; b? Q@ Hh/?BB +2bInyXyB/HRBM HBM2 rBi? i?2 “2b
G22 2i KWyRW M/ #2ir22M i?2 #QmM/b /B+i i2kyRRE 2 HP1QIMX?2Ui?2 +HBK i2 BKT +
7"QKbQQiBbK ";BM H+QKT "2/ rBi?i?2 /B iBp27Q +BM; Q7 Qi?2 bT2+B2b |
i?2B° +QMi'B#miBQM iQ +QMi° BH 7Q K iBQMX

dh?2 B/2 H +QK#mbiBQM /Q2b MQi BM+HmM/2 BM+QKTH2i2 +QK#mbiBQM T Q/m+ib- #v@T Q/m+i
7Tm2H BKTm 'BiB2b- K2 MBM- #»Pi M v 2P7TQ "K2/X
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amH7m” PtB/2WUaRH7m QtBMBQ@&P/m BM; +QK#mbiBQM r?2M i?2 bmH7m" 7n
KBt rBi? Qtv;2M U62/2° H pB iBQM /KBWBBX hRQM mMBHWMH7mMm  +QMi2Mi Bb
"QmM/ eyy TTK M/ Bi BbMMXWVa®¥FR b 7Q° aQQi- bmH7m ™ 2KBbbBQMb "2 i?2 ?B
i?2 mbi +QM/BiBQMKWKRBQmMbbB -

JQbiQ7i?2bmH7 i2b "22KBBRi2Qm;&Pv jW Bb 2KBii2/ b paRfV7unS Bix QHB// U >
2i HRYy8BX h?2 mM+2'i BMivQ7i?2T 2/B+i2/" /B iBp27Q +BM; Bb #B; M/ #v ml
p HM2 Q7 @dX8 b 7QmM/ UG2RyXRHXPHBF2 bQQi- HbQ +QMi'B#mi2b iQ +QMi’ |
b Q#b2 p@BBM 2-kMd?Qm;? bmH7m™> +QKTQmM/b ? p2 +QQHBM; 2z2+i-r?2M /2
Bi+'2 i2b ? "K7mHT?2MQK2MQM + HH2/kyBOX" BM UG Mx 2i HX-

LBi"Q;2M PtB/2bYULMHiI?Qm;?2- tAM #2 T Q/m+i /2 Bp2/7 QK 7m2H BKTm BiB2b
i2 02/ b #v@T Q/m+i Q7 +QBHWHIBKRMBNMP?2 +QK#mbiBQM +? K#2 Q7 i?2 B’
M/ Bi BbH “;2HV /2T2M/2Mi QM i?2 +QK#mbiBQM i2KT2' im 2- T 2bbm 2- M/ |
'm? -kyRKX LBb 7Q K2/ #v 7Qm  K2+? MBbKb, i?72 w2H/QpB+? K2+? MBbK- r?
T i?r vec i?2 T'QKTi LP-r?2°2 Bi Bb ;2M2" i2/ i i?2 ~TK227 vQrivNd 2?2 B; ?
T 2bbm 2bc M/ i?2 7m2H #QM/ MBi ' Q;2M-r?2" 2 MBiUQ2 2Q/mAnpBR#K "2 +i iQ 7Qk
h?2 "2/m+iBQMBMbPBQM Bb MQi b bi® B;?2i7Q°r */ byX?2m2/2d*iBRIMBBIE *P
I2bB;Mi"2M/b K F22zQ ibiQBM+ 2 b2 7m2H 2{zBRBIb-tvB QNnthX/ 2?2 +IQBMM i2P 2z
Bbi? i- # BM+ 2 bBM; 7m2H 2 B HDEQ M BM+2KBREBWQ MM X h2+?MB[m2b "2 #
BMp2biB; i2/iQ "2/ XLBQM- r?B+? 7Q+mb K BMHv QM "2/m+BM; +QK#mbiBC(
+QK#mbiBQM "2bB/2M+2 iBK2byRRKRB?2 XBKIRQ/biQ 7m i22ZBNMZ2HM/2KAMHIB @
7Tm2Hb bi?2 T'BK "vbQm +2 Q7 RMRI:;; IR 2Q BRX M/ HQr tR)K#mbiBQM
i2+?MB[m2 U ##QyKRX HX -
J Mv /IBz2 2Mi KQ/2Hb ? p2 i'B2/iQ T 2/B+iXi22BRRBBbBRMNGU QF Qb2b
i?72 7m2H ~Qr K2i?Q/-r?B+?r b HbQ i?2 TT Q +? 7QHH Q2R P2 ;Ami2 M/ Ib N
~Qr K2i?Q/ U"66JkV- +QMbBbib QM +Q "2H iBM; i? 2KBRBB-QM i@/ i?2M BRI LP+i
i?72b2 2KBbbBQMb 7Q " i2KT2  im 2 M/ T'2bbm™2 i M HiBim/2X h?Bb K2i?Q/ "2
i b2 H2p2H +QM/BiBQMbX h?2 .G_ K2i?Q/ Bb 2tTH BMRtt¥MhmBKEHMMHWD iR K x
i?72 "66Jk K2i?Q/ Bi +Q "2H i2b i?2 2KBbbBQMb iQ i?2 i2KT2" im '2- T 2bbm™2 ;
Q7 K +?2X *?2 M/ b2F ° M kMRk?TH BMb Qi?2° K2i?Q/bi? i+ M #2 mb2/iQ + H
2KBii2/ LPBM+HmM/BM; i?2 +Q "2H iBQM @@ b2i?RQQ-/2HbbBXKTHB}2/ T?vbB+b @ #
KQ/2H M/ ?B;? }/2HBiv bBKm®, iB2QMP/XBW?@BKTH2 v2ii?2 KQb;i /IdT2M/ #H2X
+Q "2bTQM/iQ i?2 i2KT2 im 2 M/ T 2bbm 2 #27Q 2 i?72 +QK#mbiBQM +? K#2°
g?2M /Bb+mbbBM; iKQbT?2 B+ +?2KBbi'v M/ T?2vbB@Mi BBi#md 2V QQ2# @172 LF
i?72T°Q/m+iBQUWLQQR@i2°K 2z2+iV M/ i?2 LATHIQ MB@N2QK 222+iVX h?2 /2TH2iB
K2i? M2 BMpQHp2b irQ HQM;@i2 'K 2z2+ib-i?2/2+°2 b2 BM QxQM2 M/ i?2 /2+
P TQ UG22 RykWRXHh?2 2KBbbBQMXDIMLIP2 b?Q i@i2 K QxQM2 BM+"2 b2 vB2H/L
7Q +BM; Q7 jé#X h?2 K2i? M2 /2+ 2 b2 vB2H/b M2; iBp2 1_6-i?mb +QQHBN
5X h?2 HQM;@i2 'K QxQM2 /2+ 2 b2 vB2H/b M2% iBpR?2 I6i QMA@ RYX S +
ri2>p TQ  /2+°2 b2b vB2H/b M2; iBp2 1 U6 DZF@YKRX LR KBbbBQMb ? p2
?B;? +HBK i2 BKT +ic i?72°27Q°2- Bi Bb M2+2bb "viQ KQ/2H i?2K ++m" i2HvX
+ H+rmH i2 i?72 KQMAMKEIT2LPr?B+? /2T2M/ QM i?2 KQmMi Q7 BM7Q K iBQM FI
2M;BM2 M/ i?2 ~B;?i +tQM/BiBQMb U*? M/RMX2F " M m? -

*QMi> BHHQMi > BHb 2 i  BHb Q7 +QM/2Mb2/r i2  7Q K2/ #2?BM/i?2 B +  7iX
ivT2b Q7 +QMi~ BHb- 2°Q/vM KB+ M/ 2t? mbi +QMi> BHbX h?2 2 Q/VM KB+ +(
iQ +? M;2 BM T 2bbm 2 UKkBQWRXMIt2imBX+QMi® BHb Q++m" ii?2 2M;BM2 2t?
+QMi° BHb 7Q K mM/2  +2 i BM iKQbT?2 B+ M/ 2M:BM2 2y Rubi kT2M/2BiBQMb
+QM/BiBQMb + M #2 GBI DRICBM 2?2 a+?KB/i@ TTH2K M + Bi2'BQM Ua *V Uz
RNNe8b mb2/iQ mM/2 bi M/ URV B7 +QMi> BH rBHH 7Q K M/ UKV B7 +QMi B
Ai + M #2 Q#b2 p2/i? i- B7 i?2 iKQbT?2 B+ M/ 2t? mbi +QM/BiBQMb b iBb1
+ Bi2"BQM- T2 bBbi2Mi +QMi> BHb rBHH #2 7Q K2/X A7 i?2 +QMi° BH K BMi B
T2 bBbi2Mi +QMi> BH- 2Hb2 Bi Bb /2}M2/ b kyB3X P2 QMQ TRHQUE 22 P2KT Q"
2pQHMIBQM Q7 i?2 2t? mbi HBM2 + INIn# 2B M+kix@lbi 27 2 BiP2+B}+ 22 i Q7 B i

36m2H 2{+B2M+v Bb mbm HHv BM+ 2 b2/ #v BM+ 2 bBM; i?2 +QK#mbiBQM I}RKX' im 2 U*? M/ |
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+QMbi Mi T 2bBni22 K#B2Mi TORbH™MZ 2-iBQ Q7 i?2 KQH ~ K bb @R ryi2° M/ B -
Bb i?2 2KBbbBQM Q7 ri2° p TQ T2 FBBI[? X 7Am2H@#Hri 2M i }22 ?Q pi2 "MH H

T QTmMHDBQM 2{+B2M+vX :Bp2M i?2 "B;?i iKQbT?2 B+ +QM/BiBQMb- i?2 ?B;
2pQHMIBQM Q7 i?2 2t? mbiltMQ M7 B lBQ BT H@MEH2 T2 bBbi2Mi +QMi- BHb "2 7«

 Uh o
o] 79
h?2 +QMi° BHBb ;2M2" i2/ #2?BM/i?2 D2i-r?22r "K2t? mbi; b2b "2 KBt2/
B'- " 2bmHiBM; BM HB[mB/b im> iBQM M/ i?2 Mm+H2 iBQRKQ h@ Mem++KBiiBb U/
i?72 B+2 + vbi Hb BMpQHp2 2°'QbQH T "iB+H2bX h?2 MmK#2 Q7 B+2 + vbi Hb
2°QbQH " /Bmb U:Q #kyMRpMZii A2X+QM+2Mi’° iBQM Q7 2°QbQHb QM i?2 D2i 2
Uai'°K B2 RWMyikE “+?RYyRBX h?2 2°QbQH T "iB+H2 +? * +i2 BbiB+b rBHH Ht
+HBK i2 BKT +i Q7 i?2 +QMi° BHbX :HQ# Hr "KBM; 7°QK +QMi> BHb Q++m b r
Bb b+ ii2 2/ # +FiQ i?2bm 7 +2X aBKBH "Hv- +HQm/b + M "2~2+ii?2 bmMd&b °
iQ 2~2+iQ iQ #bQ# /B iBQM Bb K2 bm 2/ #v i?2 QTiB+ H/2Ti? Q7 i?2 +B"™°
12;°22iQr?B+? Bi KQ/B}2b i?2 HB;?i T bbBM; i?°'Qm;? BiX h?2 QTiB+ H/2Ti? Q
i?72 B+2 +'vbi H MmK#2" /2MbBiv- 2z2+iBp2 B+2 +'vbi H  /Bmb-kMyWB+2 K bb +
i?72°27Q°2-i?2 +QKTQbBIBQM Q7 i?2 +QMi° BH +B "mb Bb p2 v BKTQ i Mi iQ m
:72r2 2i KKYRAN K2MiBQM2/i? i- bBKmH iBQMb rBi? "2/m+iBQM Q7 3yW BM &
eyW "2/m+iBQM BM i?2 * /B iBp2 7Q +BM; Q7 i?2 +QMi° BHbX 6m’ i?2° BKT"
+QmH/ #2 +?B2p2/ #v "2/m+BM; i?72 QK iB+ +QMyXWRX BaN? Z7 22+ (Bopg2B+i 2hi HX
" /Bmb /2T2M/b QM i?2 B+2 K bb M/ i?2 B+2 K bb +QMi2Mi /2T2M/b QM i?2 21
pTQ M/ iKQbT?2 B+ ?mKB/Biv UaiyYKX hB2 2WMBiBp2 7Q +BM; 7' QK +QMi" B
Bb K BMHv T'QTQ 'iBQM HiQ i?2 QTiB+ H/2Ti? MyRMBQ6HQ +HQRPZ2;BQE7 PR -
RNOy iQ kyR3-i?2 6 Q7 +QMi> BHbr b 2biBK i2/ itX#2 QR MQPbLRRIRYXW Q7 i?2
/B iBp2 7Q +BM; Bb + H+mH i2/iQ #2 + mb2/ #v T2 bBbi2Mi +QMY BHb r?BH

i UkXjV

6B:m 2 kXaN?KB/i@ TTH2K M **Bi2 BQM r?2°2 i?2 t@ tBb Bb i?2 i2KT2" im* 2 M/i?2v tBb Bbi?2 |

T 2bbm 2X h?2 bQHB/ mTT2 HBM2 2T 2b2Mib i?2 b im> iBQM HBM2 rBi? “2bT2+iiQr i2° M/i?2

i?2b im’ iBQM HBM2 rBi? "2bT2+iiQ B+2X h?2 bi’ B;?i/ b?2/ HBM2 2T 2b2Mib i?2 i2KTQ" H 2

+QM/BiBQMbX h?2 /Qii2/ HBM2 BM/B+ i2b i?2 r "K2bi i2KT2" im 2b 7Q " +QMi> BH 7Q K iBQMX h?
i72b2 HBM2b 2T 2b2Mib i?2 iKQbT?2'B+ +QM/FRMIQMb U.DQDQ/B? /DQ-

Nh?22 /Bz2 2M+2 #2ir22M T2 bBbi2Mi M/ +B "mb +QMi’ BH Bb # b2/ QM i?2 HBM2 "Biv Q7 i?2 +Q
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6B:m 2 kXBP|BK i2b 7Q° +HBK i2 7Q +BM; i2 Kb 7°QK ;HQ# H pB iBOMKYIQRKRNO9Y iQ kyR3 UC

UAMi2 ;Qp2 MK2Mi HS M2H QM *HBKYiR{X?*QMNiUBB**VB iBp2 7Q +BM; Bb i?2
+QMi'B#miQ Q7 HH 2KBii2/ bT2+B2bX Ai Bb BKTQ i MiiQ MQi2 b r2HH i? i +
mMM+2"i BMivQ7 dy WX h?Bb Bb /m2iQ i?2 /B{+mHiv Q7 /Bz2 2MiB iBM: +QMi" [
+HQm/b M/ i?2 p "B #BHBiv Q7 i?2 T?vbB+ H M/ QTiB+ HT QT2 iB2b Q7 i?2
M/ iBK2 Q7 K2 bm 2K 2MiylRBX +?2"-

_ /B iBp2 6Q +BM; 7°QK 1KBbbB QM AMXKXRB+ib i?2 2KBbbBQM " i2b 7Q  i?2 |
2Mi 2KBbbBQM bT2+B2b 7' QK #m MBM; F2'Qb2M2X SH2 b2 MQi2 i? ii?2°2 Bb
p "B #BHBiv /2T2M/BM; QM i?2 ~B;?i +QM/BiBQMb X

h #H2 kXRKBbbBQM ~ i2b 2ti° +i2/ 7" QKYyRB?B+2H2 2-ik HROAMi2 ;Qp2 " MK2Mi HS M2H QM *HBK i2
*2 M;2 UAS*RWNEMN2 M/QM 2kyHedk SH2 b2 MQi2 i? ii?2 2KBbbBQM " i2bp "v/2T2M/BM; QM i?2 TQ
M/ i?22ivT2 Q7 +QK#mbiBQM i2+?MB[m2bX

1KBbbBQM bT2+B2b>,PP *P |>* aQQi aP LP.
TT QtBK i2 . .
RS R X k R@KX® JiXBRA®XRR €6 RN
2KBbbBQM BM/2t : @ NXBROB X YRy

IMBib t,dpa t,i.p .dp ,di tSSe t.tp; 0P
t,6m2H t,6m2H t,6m2H t,6m2H t,6m2H t,6m2H t,6m2H

AMB;m 2 KWQRY i?72 ° /B iBp2 7Q " +BM; M/ i?2 2z2+iBp2 ~ /B iBp2 7TQ +BM; Q7
2KBbbBQM bT2+B2b HBbi2/ #27Q 2 Bb /BbTH v2/X q?BH2 i?2 # b "2 i?2 #2bi
+QM}/2M+2 BMi2'p HbX Ai + M #2 Q#IRZKIR/HPQMVNQIMM@ *Rre W Q7 i?2 iQi H ~ /B
7Q +BM; #mi ii?2 b K2 iBK2-Bi ++QmMib 7Q  i?2 H “;2bi mM+2'i BMiB2b UK
aT2+B H ii2MiBQM b?QmH/ #27Z28i/biQ MQM@ *P

Ai + M HbQ #2 Q#b2'p2/i? i 2°’QbQH@+HQmM/ BMi2" +iBQMb ? p2 MQi #22N
/IBz2 2Mi bim/B2b vB2H/2/ p2'vI/Bz2 2Mi "2bmHib # b2/ QM +B " mb 7Q K iBQM -
mMM+2°i BMiB2b W@RRX2i HX-



kKXRX *HBK i2 AKT +i 7°QK pB iBQM 1KBbbBQMb Rk

6B;m 2 kXRHRIBim/2 BKT +i QM i?2 i2KT2" im 2 +? M;2 Q7 2KBbbBQMb BM i?2 v2 " kRyy 7Q U V r i
U+V K2i? M2 M/ U/V QxQM2 M/ K2i? M2X PxQM2 M/ K2i? M2 #2BM; i222KBQbBQMBX W2HTIRMb2 iC
ai2MFRyy%®

6B;m 2 kXRKR HB72iBK2 U V M/ K2i? M2 HB72iBK2 +? M;2 BM T2 +2Kiy@XU#V U: 2r2 ai2MF

*HBK i2 BKT +i Q% MQM@*Pmm+2- byRPM/ +QMi’ BHb- /2T2M/b ;"2 iHv QM i?2
M/ HQ+ iBQM Q7 i?2 2KBbbBQMbX aT2+B H ii2MiBQM b?QmH/ #2 ;Bp2M iQ i-
i?72p "B iBQMBM i2 Kb Q7 HQM;Bim/2 Bb MQi2bRK 2B ApMMi2 QB :BMB2DiBMiBM;
p "B2iv Q7 HQ+ iBQMb M/ HiBin¥2b QmM/ i?2 ;HQ#2

*HBK i2 AKT +i pbX _2;BQM Q7 1KBbbBQM

6B:m 2 BVRIM/2b i?2 i2KT2 im*2T2 im # iBQMb BM kRyy 7Q i?2 2[m H 2KBhbl
HiBim/2bX

h?2 +HBK i2 BKT;PriZJI2®/b KQbiHv QM i?2 HiBim/2-i?2 ?B;?2  i?2 HiBim/2
i2KT2> im 2 +?2 M;2/m2iQ i?2 b K2 2KBbbBQM &B ;i BOXWKPR © #b2 Q@ B @
iBQMb r2'2 K /2 BM AMi2 ;Qp2 " MK2Mi HS M2H QRINKIRKR i2 "2 MKBUBB®Wb Q7
bm#bQMB+ ~22i ~vBM; #2ir2 HMBNmNM2 Rj°2 +QKT 2/ rBi? bmT2'bQMB+ ~22i +
R3 HiBim/2X h?2 +HBK i2 BKT +iQ7 bBKBH ~?v/°Q;2M 2KBbbBQM BM/2t Q7
iQ#2 M Q' /2 Q7 K ;:MBim/2 ?B% 7D UPRyWm#bQMB+ ~22i7iQ yix2&bmT2 bQMB+
~22iVX 6m i?2°KQ'2- +HBK i2r "KBM; Bb bHB;?iHv ++2Mim i2/ iH iBim/2b +H
Q75 HbQ p 'B2b T2 "2;BQM Q7 i?2 2KBbbBQM- i?2 ?B;?2  BM i?2 iKQbT?2"
iBK2bX h?2 HB72iBK2 2z2+ib + Bl }12 2Q¥bbRkp2/ BM

LP. 2KBbbBQMb ? p2 ?B;?2° BKT HiBiRyKRXKBIi2/ | RRH2 /b iQ
KyyW ;2 i2° QxQM2 BM+'2 b2 M/ 9yW bi"QM;2"> K2i? M2 /2T.H2iBIQM8T 2" 2KBii

UE°?2H2  2kyRKE°?H2  2kyM&*% h?2b2 2z2+ib "2 Hb@R#b2 hEXREBN



kKXRX *HBK i2 AKT +i 7°QK pB iBQM 1KBbbBQMb Rj

6B;m 2 kXBjQ# #BHBiv Q7 +QMi° BH 7Q 'K iBQM rBi? p "'vBM; HiBim/2 kMy¥#H iBim/2XU:"2r2

i?72 K2i? M2 +QQHBM; 2z2+i Bb Qmi# H M+2/ #v i?2 QxQM2 r "KBM; 2z2+iX 6
+Q "2bTQM/BM; iBIRRPOX8B8M/ i?2 HiIiBim/2 +Q "2bTQM/BMNIR jyR

S'Q# #BHBivQ7 +QMi° BH7Q K iBQMBb /2T2M/ MiQMi?2 HiBim/2 M/ H iBi
i "QmM/ N FBHQK2i2'b HiBim/2 +HQb2 iQ i?2 TQH2b- M/ 6BR&WX38 ¥BRIjQK2i2"|
Ai + M #2 Q#b2 p2/i? ii?2b2 "2 b +Q "2bTQM/ iQ i?2 iKQbT?2'B+ "2 b Q7 ?
+ H+mH i2/ BM h? i+?2° M/ky R&XOQNWPQRDbRFB2UI?2 "2 bi? i b?QmH/ #2 pQB/2//m
~B;?i "Qmi2bX 6Q° "272°2M+2- Kbi2'/ KBb bBim i2/ i H iBim/2 Q7 8kXjdX

*QMi® BHb HbQ ? p2/Bz2 '2Mi +HBK i2 BKT +ib/2T2M/BM; QM i?2 iBK2 Q7 i?
+QMi° BHb ;2M2" i2 #Qi? +QQHBM; M/ r "KBM; 2z2+i-#mi/m BM; i?2 MB;?i-
BM7 "2/ /B iBQM 7°QK i?22 'i? iQi?2bm"7 +2 ;2M2" iBMKkRX "KBM; 2z2+i U_
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