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Figure 1. Different zones observed in

the area of rising damp on a wall.

Figure 2a-d, left to right. Ion distri-

bution along vertical  profiles

through the zone of  rising damp,

from chemical analyses of aqueous

extracts of  renders (a) and of cellulose

poultices applied to desalinate the

walls (b-d).

toric buildings and monuments show more or less pronounced damage at the bases
of the walls due to surface and ground moisture. When wall paintings extend into

such zones there is very often damage or complete destruction.

The extensive observations we have made show that in zones with ground

moisture the sequence represented in Figure 1 (Arnold 1982; Arnold and Zehnder
1984) is more or less clearly developed. Zone A, just above the socle, shows dis-
tinctly less deterioration than Zone B. In Zone B, where most of the painting,
mortar, and stone shows granular disintegration, crumbling, and scaling, the most

salt efflorescences appear. They are mainly of sodium sulfate, magnesium sulfate,

calcium sulfate, and potassium nitrate, but also of sodium carbonate. Thus a cer-

tain group of weakly to moderately soluble salts has caused the main deterioration

in Zone B. Above, a somewhat deteriorated Zone C, generally appearing dark and
damp, is particularly well developed on the walls of stables, churches, and other

historic buildings. This zone can be from several centimeters to several meters
high. Analyses show that in this zone chlorides and nitrates are locally concentrated

and accumulated. Of course not all walls exhibit the entire sequence. When dete-

rioration is well advanced, Zone A may be completely deteriorated too, and some-

times Zone C is not developed or is only just visible.

The distribution of the ions within these zones may be studied by mak-

ing chemical analyses of aqueous extracts from samples taken along vertical pro-
files through the entire zone of rising damp, thus showing the whole sequence
from A to C. The results of such analyses made from different monuments are

presented in Figure 2. These sequences were traced by chemical analyses of the
aqueous extracts of renders (Fig. 2a) and of cellulose poultices used for desalina-

tion of walls (Fig. 2b-d). The sequences correspond to the distribution of the

efflorescences observed on the wall paintings in the convent church of Müstair

(Arnold, Kueng, and Zehnder 1986) and on other monuments.
These profiles show that the salts are locally concentrated and accumu-

lated in a zone from 0.5 m to 2.5-3 m above the ground level, corresponding
largely to Zone C in Figure 1. This is situated above Zone B, mainly deteriorated

by salt efflorescences under normal external conditions. It is particularly inter-

esting to note that the greatest degree of deterioration does not occur where the

most solutes are present. Because the ion mixture in Zone C is strongly hygro-

scopic, the salts are not usually able to crystallize under normal external condi-
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An important aspect in the interpretation of multispectral image sets relates to how these are 
acquired. Commercially available cameras are designed to provide aesthetically pleasing 
images and not the scientific analysis of artworks, and as a result can often introduce 
unwanted modifications to the multispectral images acquired. These include built-in 
adjustments to the contrast, brightness, sharpness, gain controls and white balance, among 
other factors, which modify the image taken by the camera into one closer to how the eye 
perceives it. However, these amendments may cause the erroneous interpretation of the 
information contained within multispectral images. This is particularly true for luminescence 
images, as described below. If uncontrolled, these changes can have a substantial impact 
on the reliability and reproducibility of images, making effective and meaningful comparisons 
between images taken at different times and with different set-ups challenging, if not 
impossible. 
 
Figure 1-4 shows a detail from UV-luminescence images of a fresco by Agnolo Gaddi taken 
at the basilica di Santa Croce in Florence by two different institutions, the Opificio delle 
Pietre Dure (OPD) and the Getty Conservation Institute (GCI). The differences between 
these images, which depict the same subject are clear and underline the need to address 
the issues discussed. 
 
 

 
 
Figure 1-4. UV-induced luminescence images of a detail from a fresco by Agnolo Gaddi taken at the 
basilica di Santa Croce in Florence by two different institutions, the Opificio delle Pietre Dure (© 
Annette Keller at the OPD, left) and the Getty Conservation Institute (© Organic Material in Wall 
Painting Project, Getty Conservation Institute, right).  
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Figure 1-20. Visible induced luminescence images of a detail from a wall painting fragment from the 
British Museum (Winged youth from the Tomb of the Nasonii, 1883,0505.5) acquired (a) with a 
mixture of radiation from LEDs (R, G and B) and tungsten lamps, and (b) with radiation from LEDs 
only. 
 
Ambient stray radiation can arise from non-ideal working conditions such as a room where it 
is not possible to exclude external radiation or in which there are luminescent objects. Whilst 
some of these concerns can be addressed under controlled conditions or with nocturnal 
image capture, it is often not possible to completely exclude ambient stray radiation in a 
museum or gallery environment. 
 

 
 
Figure 1-21. UV-induced luminescence images image of a detail from a wall painting fragment from 
the British Museum (Winged youth from the Tomb of the Nasonii, 1883,0505.5) (a) with ambient stray 
radiation and (b) in the absence of ambient stray radiation. The images are as shot. 
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Figure 2-9. Schematic representation of the spectral output disctribution (SPD) of a BLB ultraviolet 
light compared to the wavelength range of a CCD/CMOS sensor. Excitation: the same lamps and 
filters as for UVR can be used. Emission: a filter is required which will allow only light in the visible 
region (400-700 nm) through and block any UV or IR radiation. Shading shows wavelengths to be 
excluded (filtered) from the camera. 
 
 

 
 
Figure 2-10. Transmittance curve of a UV-blocking filter (e.g. Schott KV418, which cuts-on at 418 
nm).15 
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Results and Discussions 
 
 In figure 1 one can appreciate the strong yellow fluorescence present on the B+W 415 
filter, a Kodak Wratten 2E equivalent, and the absence of internal fluorescence on the other 
filters (interference type B+W 486 and Baader UVIR rejection filter).  
 The figure 2 (a, b and c) shows the results obtained when applying the filters for their 
practical use, mounted on a camera lens to reduce UV reaching the camera. The figure 2.d 
shows the same picture captured without filters mounted on the lens; here it is possible to assess 
the effect of undesired UV presence. 
 

 
 

Fig. 1. From left to right: B+W 415 filter, glowing with internal fluorescence; B+W 486 interference filter; Baader 
UVIR rejection interference filter. Filters receiving direct UV radiation from Wood’s lamps (for other relevant data 

from image capturing and post-production, please read “Materials and Methods”). 
 
 To capture the figure 1 demonstration, the filters were exposed to direct UV radiation. 
When using the filters mounted in front of a camera lens, in a real world practical use, and in 
some cases using a shade mounted after the filter, the quantity of UV rays can be reduced 
substantially and the filter fluorescence is not so strong as seen in the figure 1. But even like 
that there will always be present some undesired internal fluorescence that will impact the 
image quality, as seen in the figure 2.a. 
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b 

 
c 

 
d 

 

Fig. 2. Painting receiving direct UV radiation from Wood’s lamps (for other relevant data from image capturing and 
post-production, please read “Materials and Methods”): a - image captured with B+W 415 filter, b - image captured 

with B+W 486 UVIR cut filter, c - image captured with Baader UVIR rejection filter, d - image captured without any 
filter mounted on the lens. 
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Figure 2-17. X-Rite ColorChecker Passport which has replaced the X-Rite ColorChecker Mini.25 
 
 
The targets themselves come in a range of sizes and formats, from the full-size 
ColorChecker Classic (20.9 x 27.9 cm), preferable for large works, to the now discontinued 
ColorChecker Mini (5.7 x 8.2 cm), which has been integrated into the ColorChecker 
Passport24 (Figure 2-17) and is used for close-up shots or smaller works. Note that the frame 
of this new version exhibits luminescence, and should be masked off for use in the 
acquisition of luminescence images. 
 
The manufacturer suggests that the typical lifespan of a ColorChecker target is two years. 
However, it is important to note that prolonged exposure of these targets to radiation, 
particularly UV radiation, will fade the ColorChecker patches and alter the Lab values, thus 
affecting the colour calibration procedure. 
 
 
 Spectralon diffuse reflectance standards 

The Spectralon diffuse reflectance standards referred to in Chapter 1 carry out several 
functions, including luminance calibration of reflected images, and detection of the presence 
of ambient stray radiation in luminescence images. These standards are recommended due 
to their durability, chemically inertness and their certified spectral flatness over the UV-VIS-
NIR spectrum (Figure 2-18). 
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Figure 2-18. The reference grey scale (Spectralon) and their reflectance spectra.26 The grey scale 
shows constant reflectance in the UV-VIS-IR sensitivity range of a silicon-based CCD/CMOS sensor.  
 
 
Spectralon diffuse reflectance standards are manufactured by Labsphere27 and are available 
individually, with typical reflectance values ranging from 2% to 99%, and are also available in 
sets. Although the inclusion in the frame of a number of these standards within this range is 
considered beneficial and would be recommended, it is realized that these are not 
inexpensive items. The minimum requirement in order to carry out the post-processing 
methods proposed is thus the 99% Spectralon diffuse reflectance standard (Figure 2-19).  
 
 

 
 
Figure 2-19. The 99% Spectralon diffuse reflectance standard.26 
 
 
The Spectralon diffuse reflectance grey scale is not commercially available at present and is 
custom-made, from patches of Spectralon material from the following reflectance values 
(white to black); 99%, 75%, 60%, 50% 20%, 10% (two of these) and 2%.  
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Figure 3-1. (a) Processes carried out by the camera to the data from the sensor to produce JPEG 
and/or RAW files and (b) Processes carried out to the RAW file by the RAW image conversion 
software to produce JPEG and/or TIFF files. Adapted from 6 
 
The output from each of the original red, green and blue sensitive pixels of the image sensor, 
are read out of the array by the array electronics and pass through an analog to digital 
converter. The readout electronics collect and amplify the sensor data according to the ISO 
setting (little amplification for a low ISO setting and greater amplification for a high ISO 
setting). At this point the data can be saved into a RAW file on the memory card, or it can be 
further processed to yield a JPEG image file by the camera (Figure 3-1(a)) or the RAW 
image conversion software (Figure 3-1(b)). Note that some cameras can store a JPEG 
image along with the RAW file. 
 
The RAW file contains two different types of information: the image pixels themselves, and 
the image metadata that RAW converters need in order to process the sensor data into an 
RGB image. This metadata tells RAW converters which colour each pixel represents.7 The 
RAW converter then uses this to convert the greyscale RAW data into a colour image by 

is known as Bayer interpolation or demosaicing. However, in addition to demosaicing RAW 
conversion typically also involves the following steps: 
 
1) White balance. The white balance setting on the camera is recorded as a metadata tag in 

the RAW file. Some RAW converters can read this tag and apply it as the default white 
balance (which the user can then override if desired), while others may ignore it 
completely and analyse the image to determine white balance. 

 
2) Colorimetric interpretation. Each pixel in the RAW file records a luminance value for either 

red, green, or blue. The RAW converter has to assign the correct, specific colour 

colour space such as CIE XYZ, which is based directly on human colour perception. 
 
3) Gamma correction. Digital RAW captures have linear gamma (gamma 1.0), a very 

different tonal response from that of either film or the human eye. The RAW converter 
applies a gamma correction curve to redistribute the tonal information so that it 
corresponds more closely to the way our eyes see light and shade. Most converters use 
an encoding gamma of 1/2.2 but this may vary. 

 

NF

")!$`c^Z`gUV$l_uUSV$^!$"888V$"!
")"$kucU!$QB5$`',(K$,P$R&:,(5;<56<5V$;!$I!
")#$Sxh_V$0h__c!$"8#@V$;!$#8F!



(42($QB* ;<E"=<J=I* 9#'e"6* [hh,* &2<#I* F)F=)3<=$($*(5<:H=)*3<2)E)2),* 9'9"%8;B:B*

282'* &'=(<#F"?* P#'e"6* [hh* ;<* 'N%)D<=* (<* C'#3$28* 7[XX* )* 3UD<* NI2* (48D"2* 9Q"*

=$%6<E=A3*F9#):'($=B?")&*

P#'* &'=(<#F"* f_g* %=B3&U* E'* C'#3$28* 7[XX* %<* 'N(4&6<* 9'8DB($* _E'N<*

PH'2'%H'9*=<N'* ('6=>* E'%289=A*9#']#)34,* ;)&'* ;<* f)i*7H<#)9<<?* ^)65B* ('6=>*

E'%289=I*=$%2#';* ;<*_E'N<*^km* h'=(<#2<#,* (<*&2<#A3*%<*C'#38;B*^km* %'8N'#4?*

^km*%'8N'#4*9)&*3'H'8*NI2*9Q<(<E<=4*9'3':B*<a2<#=B:H*9#']#)3U*=)*%'8N'#4*

(<*C'#3$28*7[XX?")'

P#'*=$%6<E=A*9#):'($=B* ;%'8*E'9'#8J'($=4*(>25"='8*2Q"* H6)(=B*9#']#)34,*

9)2QB*3<F"*=>*F3"s'()=I*_E'N<*PH'2'%H'9")(,* _E'N<*1"]H2#''3")),* (*J6$=&8*;<**

E'9'#8J<=*3A=>*F=$3I*N<F96)2=I*%4%2A3*@[PM,*&2<#I*N46*9'9#(A*(4("=82*(*#':<*

0pp/?*k"9K*;<*]#)e":&A*8D"()2<6%&A*#'FH#)=B*@[PM,*&2<#A*;<*2)&A*(6=>*E'%289=A?")*

P'* %2)D<=B* )* '2<(Q<=B* 9#']#)38* k"9K* ;<* 2Q<N)* %2$H='82* ;<52>* 9#):'(=B*

9#'%2'#?* !)&3"6<* ;<* 9#):'(=B* 9#'%2'#* =)J2<=* E'* k"9K,* '2<(Q<* %<* 9QB%289=I*

("F8$6=B* #$3<:,* (<* &2<#A3* 96=B* =$%2#';* k"9K* %(A* T&'64?* P#):'(=B* 9#'%2'#* N46*

=)(#D<=*9#'*89#)('($=B*;<E='26"(I:H*'N#)F'(I:H*%'8N'#U*=<N'*&'396<2=B*%)E8*

3862"%9<&2#$6=B:H*'N#)FU?*PQ"*9#$:"*%*2B32'*9#']#)3<3*;<*(4D)E'($='*E'&'=J<d

=B* 9Q<E:H'FB:H* 9#):'(=B:H* 9'%289U* 9Q<E* 9#'(<E<=B3* E)=AH'* 9#):'(=BH'*

9'%2898?*k)9QB&6)E*38%B*NI2*E'&'=J<=*9#):'(=B*9'%289*9#'*&'#<&:"*C'2']#)e"B*(<*

("E"2<6=A3* 'E#)D<=A3* E<==B3* %(>26<,* 2)&* )N4* %<* FB%&)6* &)6"N#'()=I* 'N#)F*

9'2Q<N=I*&*9#'(<E<=B*9#):'(=BH'*9'%2898*9#'*&'#<&:"*'N#)FU*'E#)D<=I:H*(*[fL

O@*F$Q<=B?")+$%"*,

M)3'2=$* &)6"N#):<* N)#<(='%2"* "* %(>2<6='%2"* @[M* )* O@X* C'2']#)e"B* ;<* 9#'d

($E>=)* F)* 9'3':"* &)6"N#)J=B:H* 2)N86<&?* @* =>&'6"&)* FE#';B:H* ;<* 9#'* &)6"N#):"*

NI

")&$Sxh_V$0h__c!$"8#@V$;!$#8J!
")'$ZX&%'75
")( $Xg`hUQcUg!$Z()<'+<)&$6,'5;$,6$:&'()-+,&5'$'5<B6+<)&$AB,',G()ABK$P,($)('$ 5Y)?+6)'+,6!$"8#IV$
;!$IF!
")) $ u9,C5$ a+GB'(,,?$/"8#F1$ `5':A$k,(=*&,s$Tm!&))+:.#&+)(5!o,6&+65p!$ /"8#I1!$ o<+'$"!T!$"8#Np!$
S,;':A6.$2q$B''Aqrrsss!:-+66,-)'+,6;!<,?rG5''+6Gn;')('59!
")*$u=':3&67$A,9A,(,-)6,:$-5(2+$6+A"$A(,$<5&,:$4)9:$,A5()O67<B$;K;'.?E$&25$;'3B6,:'$2$B''Aqrr
sss!C(+'+;B?:;5:?!,(Gr<B)(+;?)$65C,$B''Aqrrsss!-+A;!5<;!;,',6!)<!:=r;:AA,('59r<:((56'r
")+$Sxh_V$0h__c!$"8#@V$;!$##I!
"*, $Z()<,-67$A(,;',($ D5$=$9+;A,2+<+$=5$;')M567$6)$v''Aqrrsss!C(+'+;B?:;5:?!,(Gr<B)(+;?)!$Z,$
;')M567$ A()<,-67B,$ A(,;',(:$ ,'5-47'$ A(,G()?$ U+A"$ )$ A47?,$ 9,$ A(3296.B,$ ,=6)$ A45'3B6,:'$
;')M56>$A()<,-67$A(,;',($/C?ns,(=;A)<5!s;1!



O@X* C'2']#)e"B* 9'8DB($=)* &)6"N#)J=B* 2)N86&)* _[h* PH^?* j)6"N#):<* ;<* =<;J)%2>;"*

9#'($E>=)* (* _E'N<* h)3<#)* f_g?* j)6"N#):<* N)#<(='%2"* ;<* 9'()D'($=)* F)*

E'&'=J<='8*;<%26"D<*%<*H'E='24*J<#(<=AH'*9'6<*VfmGY,* 9Q"*(F'#&'($=B,* E'%2)=8*

=)*H'E='24* J<#(<=$*./*Ç*-}* F<6<=$*/}*3'E#$* /?"*! * !"=I* FE#';* 8($EB* (* 9'%2898*

(48D"2B* 5<EI:H* 9'6B* 9#'* &)6"N#):"* iH"2<* N)6):<,* D<* N4* %<* H'E='24* fmG* =)*

=<;%(>26<;5B3* 5<EA3* 9'6"* &)6"N#)J=B* 2)N86&4* V_[h*PH^Y* 3>64* 9'H4N'()2* '&'6'*

0KZ*Ç*+?"*"

j)6"N#):<*O@*e68'#<%:<=J=B:H*%=B3&U*(*9#']#)38*k"9K*9'3':B*&)6"N#)J=B*

2)N86&4*\):N<2H*;<*9'E#'N=>*9'9%$=)*(*J6$=&8*B$1#&(2'4#,.1!&7.A&)A! &)!E'K1'4e

#.)4'!.)%!/0+#+!&)%$4'%!Y$7&)&(4')4'!7+%'(i!T(',!B.)$.1?*7<=2'*%'e"%2"&'()=I*

=$%2#';*(5)&*=<=B*3'D=A*9'8DB2*N<F* &)6"N#)J=B*2)N86&4*\):N<2H?*@*9#']#)38*;<*

(*9Q<E=)%2)(<=A3*#<D"38*F)3>Q'($=)*:<6$*&)6"N#)J=B*2)N86&),*2F=?* ;%'8*3>Q<=4*

9Q<%=A*H'E='24*;<E='26"(I:H*9'6B?"*#

j)6"N#):<*3'="2'#U*)*2"%&$#<=*;<*9'%6<E=B3*&#'&<3*&*:B6"*FB%&$=B*(F$;<3=>*

9'#'(=)2<6=I:H*3862"%9<&2#$6=B:H*V"*O@XY*%=B3&U?* @5<:H='*T%"6B*(4=)6'D<=A*=)*

9'Q"F'($=B* )* =$%6<E=A* F9#):'($=B* %=B3&U* N4* 3'H6'* NI2* F2#):<=',* 9'&8E* N4*

("F8)6"F):<*2>:H2'*%=B3&U*V3'="2'#4,*=<N'*2"%&$#=4Y*%)34*=<9#'564*&)6"N#):B?"*&

NJ

"*! $Xg`hUQcUg!$Z()<'+<)&$6,'5;$,6$:&'()-+,&5'$'5<B6+<)&$AB,',G()ABK$P,($)('$ 5Y)?+6)'+,6!$"8#IV$
;!$IF!
"*" $;.2#$,'!l+,9K1+D!r20+#+(0+2!;"kV$%0$ +66,-)'+,6;!$o,6&+65p!$/"8#J1o<+'$"nTn"8#Np$S,;':A6.$
2q$B''Aqrrsss!:-+66,-)'+,6;!<,?rG5''+6Gn;')('59$!
"*#$Sxh_V$0h__c!$"8#@!
"*&$Sxh_V$0h__c!$"8#@V$;!$#T8!



D>D**TUC%&#:%"(52"6*<53(

CECE@99o2%696JG6"*K614(

hB6<3*<a9<#"3<=28*;<*%28E"83*O@* e68'#<%:<=:<*(4N#)=I:H*)='#])=":&I:H*

%'6B* =)* 9'(#:H8* ($9<==I:H* '3B2<&?* ^U('E<3* ('6N4* 2A3)28* N46)* 9Q<E<(5B3*

)N%<=:<*#<6<()=2=B:H*6"2<#$#=B:H*9'E&6)EU,*(F2)H8;B:B:H*%<*9QB3'*&*E)=A*9#'N6<d

3)2":<*)*9'2Q<N)*'(>Q<=B,*FE)*;<*3'D=A,*9QB9)E=>*E'*;)&A*3B#4,*O@*e68'#<%:<=:"*

%'6B*=)*'3B2:<*(UN<:*F)F=)3<=)2?

PQ"* (IN>#8* %'6B* &* #<)6"F):"* <a9<#"3<=28* N46)* F'H6<E=>=)* J<2='%2* ;<;":H*

(I%&428*)* 2)&A*3B#)* 5&'E6"('%2"* ;<;":H* (6"(8,* 9Q"J<3D* N46'* F):B6<='* =)* =<;(B:<*

=<N<F9<J=A*('E'#'F98%2=A*%'6"?

CECEC99!#G*:96JG6"*K614(

@* #$3:"* <a9<#"3<=28*3>6)* NI2* %"386'($=)* ($9<==$* '3B2&)* &'=2)3"='d

()=$* %'6<3"?* @$9<==$* '3B2&)* (* 9'E'N>* ($9<==I:H* 2>6<%* (<* 2()#8* H#)='68*

'* #'F3>#<:H* 0S/* 33* É* l/* 33* É* l/* 33* N46)* QBF<=>* F)%'6'($=)* #'F2'&4*

('E'#'F98%2=I:H* %'6B?* 7>6<%)* N46)* QBF<=>* F)%'6'($=)* (F6B=$=B3* 2<&82"=4*

9Q"N6"D=>*E'*9'6'("=4* ;<;":H*(I5&4,* :<6&<3*(<*2Q<:H*:4&6<:H?* P'* (4%:H=82B* 2>6<%*

N464* C'2']#)e":&4* )* ]#)e":&4* E'&83<=2'($=4* F3>=4* =)* ;<;":H* 9'(#:H8* (<*

("E"2<6=A3*%(>26<,*9'2A*N46)*C'2']#)C'($=)*;<;":H*O@*e68'#<%:<=:<?*P'*:<6'8*E'N8*

<a9<#"3<=28*N46)*8E#D'($=)*&'=2#'6'()=$*#<6)2"(=B*(6H&'%2*(FE8:H8?

D>D>D>E**+J6C&)$)*'1-F%."6/=*$5C%""B/=*(82%3

k)*F$&6)E>*9#'(<E<=I:H*F&'85<&*N46)*(42('Q<=)*F&85<N=B*2>6<%)*F*($9<=d

=A*3)624?*@I%6<E=A*%6'D<=B*($9<==A*3)624*N46'*=$%6<E8;B:B|*

l*'N;<3'(A*EB64*9#'%$2AH',*'E%'6<=AH'*9B%&8

0*'N;<3'(I*EB6*($9<==A*&)5<*

/,K-*'N;<3'(AH'*EB68*E<%2"6'()=A*('E4

M2)(<N=B* 9B%<&"*' * N46* =<;9#(<* 9'='Q<=* E'* =)EN42&8* ('E4* )* EU&6)E=>*

9#'3B:H$=?* P'* 8964=82B* 3"="3$6=>* 0H* )* 8%)F<=B* 9B%&8* N46)* ('E)* %6"2)*

NN

"*'$Z7;5=$A,<B327$2$A7;67=:$]+6;=>$2$&,=)&+'K$],;'5&5<=.$v,(=K!



)*=)H#)F<=)*J"%2'8?*7<=2'*9#':<%*N46*'9)&'($=*:<6&<3*l*É?*k)*F$(>#*N46*9'%289*

9#'(<E<=* %* 9'8D"2B3*E<3"=<#)6"F'()=A*('E4?* @* 9#UN>H8*9#)=B* 9B%&8*(<* ('E>*

N46)* 9'3':B* &'=E8&2'3<2#8* &'=2#'6'($=)* 9QB2'3='%2* ('E'#'F98%2=I:H* %'6B*

(<* ('E>?* P#':<%* 9#)=B* 9B%&8* (<* ('E>* N46* 8&'=J<=* (* 3'3<=28,* &E4* N46)*

&'=E8&2"("2)*('E4*=)E*9B%&<3*="D5B*=<D*&'=E8&2"("2)*('E4*F*('E'('E=BH'*Q$E8*

V7)N?*J?*pY?*P'2A*N46*9B%<&*9'=<:H$=*(4%:H='82?

()"$%&$%W $ ],69:='+-+')$A7;=E!

PSa+/0%2;<) ''$%B$%AX'T''$%B$%AX'T 'Y$%B$%AX'T'Y$%B$%AX'TPSa+/0%2;<)

(+G5;9)%>bZ@ c;/<K-96269)%
>d_@

(+G5;9)%>bZ@ c;/<K-96269)%
>d_@

=,B,:'=,-3 ##VT @#F w w
=,B,:'=,-3 #FV# @"8 w w
95?+65()&+2,-)63 w w #JVH 8VT
6)9$A7;=5?$-$639,C\$O!$# #JVT @"J #JVH HNV#
6)9$A7;=5?$-$639,C\$O!$" #JVI @@J #JVT TNVH
6)9$A7;=5?$-$639,C\$O!$@ #JV@ @@N #JVT TJVT
6)9$A7;=5?$-$639,C\$O!$F #JVI @@I #JVN NHV"

P'* E'&'=)6A3* (4%:H=82B* N46)* 9#'(<E<=)* %B2'($* )=)6IF)* 9B%&8?* c;"52>=A*

H'E='24*;%'8*8(<E<=4*(*7)N?*J?*0/?

()"$%&$%'X$ l()6:&,?5'(+5$;')-5C67B,$A7;=:!

_F9) R?;9/;,9%?
>4@

[6,9#6"K7+%1#/%e107NE9f
>N?$%^@

cK?K5)962/F%<6,9#6"K7+%1#/%
e107NE9f%>N?%^@

8 #V@H 8V@ 8
8V8J@ JVT@ #VI 8V@
8V#"I TJVFT #HV@ #VT
8V"I #H#VHT F"VH "#V"
8VI NFV#" #JVJ JFV8
# "TVIF JVF T8VJ
" @8V88 JVN TNV8
F #NVI@ @VH H@VN
T #8VT8 "VF# HNVJ
#J 8 8 #88
<5&5= FFNVJJH #88V88

NT



k)*F$&6)E>*(I%6<E&U*F<*F&85<N=B:H*(F'#&U*N46*9'8D"2*9B%<&*'*(<6"&'%2"*F#=*

E'*l*33,*&2<#I*N46*FB%&$=*9#'%$2B3*%B2<3?*!)&'*9';"('*3)624*N46)*F('6<=)*+*#'&4*

'E6<D<6$*($9<==$*&)5<*9Q"9#)(<=$*F*($9<==AH'*H4E#$28?

^$6<*N46)*Q<5<=)*(H'E=$*&'=F"%2<=:<*3)624?*G46)*F&'85<=)*2)&A*3)62)*N<F*

9QBE)(&8* ('E4?* P#$:<* %* 2'82'* 3)62'8* N46)* =$#'J=$?* [* 9'* (<6":<* EU&6)E=A3*

3B:H$=B*(*3)62>*%2$6<*FU%2$()64*H#8E&4*($9=)*)*2)&2AD*9#$:<*%*2>6<%4*N46)*%6'D"2$?*

c* 2'H'* EU('E8*N46'* #'FH'E=82'* '*3)6A3*9QBE)(&8*('E4?* PQBE)(<&*('E4*38%<6*

NI2*E'%2*(<6&I*=)*2',* )N4*%<*9Q<%2)64*2('Q"2*H#8E&4*($9=)*)*F$#'(<s*E'%2)2<J=>*

3)6I* =)* 2',* )N4*3)62)* FU%2)6)*H8%2$*)* =<=)N46)*&)5'("2AH'* :H)#)&2<#8?* \)628*

2A2'* &'=F"%2<=:<* N46'* 3'D=A* E'NQ<* E8%)2* E'* C'#<3* )* F$#'(<s* %<* 3)6I3*

3='D%2(B3*F$3>%'(A*('E4*9Q<E:H$F<6'*(F="&8*2#H6"=?

@* #$3:"* F&'85<&* N464* '(>Q'($=4* #UF=A* 9'3>#4* ($9=)* )* 9B%&8?* k<;(B:<*

'%(>EJ"6*'N;<3'(I*9'3>#*($9<==A*&)5<,*9B%&8*)*('E4*0*|*l*|*Ñ?*7)&2'*9Q"9#)(<=$*

'3B2&)*%<*("F8$6=>*9'E'N$*'3B2&$3*H"%2'#":&I3,* %<*&2<#I3"* %<* 6F<*(*#<%2)8#$d

2'#%&A*9#)a"*%<2&)2?

^$6<* N46'* 'EF&'85<='* =>&'6"&* ()#")=2* 3<2'E4* )96"&):<*3)624* E'* C'#<3?*

!)&'*=<;6<95B* 9'%289*N46'* (4H'E=':<='*E8%$=B*($9<==A*3)624*E'*#'F<N"#)2<6=A*

96)%2'(A*C'#34?

@4N#)=I*9'%289*9QB9#)(4*($9<==I:H*2>6<%* ;<*8(<E<=*(*=$%6<E8;B:B* 2)N86:<*

V7)N?*J?*00Y?

()"$%&$%''$ Z()<,-67$A,;':A$->(,CK$-3A566><B$'\&5;!

D;,9KG%2.#;"E%20G+//.7N%9S5+,D;,9KG%2.#;"E%20G+//.7N%9S5+,

#! Z47A()-)$ P,(?Kq$U)$ 23=&)967$95;=:$/A,9&,M=:1$A,&,M+'$ Pï&++V$ ')=$)CK$2)=(>-)&)$
<5&,:$D596:$;'\6:$;$A45;)B5?$A,$9&,:B><B$;'()63<B!

"! `5;')-+'$P,(?:$)$6)-&BO+'$A,;'4+=5?$95?+65()&+2,-)6,:$-,9,:!
@! S:;367$?)&'Kq$U)$ D596,$'\&5;,$ -K;')O7$A,:M7'$?)&':$,$,CD5?:$<<)$ö$?+;=K$6)$

;39(:$ /I88$ ?&1!$ ^)&':$ 9,$ P,(?K$ 93-)'$ A,;':A6\V$ );+$ A,$ '45'+63<BV$ ')=$ )CK$
65-26+=)&K$ -29:<B,-.$ =)A;K!$ Z,$ 2)A&6\67$ P,(?K$65<B)'$ A45CK'5=$6)9$ ç(,-67$
B,(67B,$,=()D5V$;(,-6)'$/2)'&)O+'1$ [A)<B'&7V$A47A)96\$9,;KA)'!$U)$A,-(<B$?)&'K$
A,&,M+'$95;'+O=:$,$;'5D6><B$(,2?\(5<B$D)=,$,'5-4563$;'()6)$ P,(?K$)$ "$õ$?7(6\$
A,=&5A)'$2596+<=>?$=&)97-=5?$6)$;'459V$"õ$6)$ D5956$,=()DV$"õ$6)$9(:B>$,=()D!$
`5D?,:'$95;'+O=:$)$ :A()-+'$659,=,6)&,;'+$ [A)<B'&7V$ A47A!$9,A&6+'$?)'5(+3&V$ ')?$
=95$<BKC7!

F! S,=,6O567q$ R,(?:$ ,A)'(6\$ (,2&,M+'!$ Z(,$ ?)6+A:&)<+$ ;$ '\&5;5?$ ?+?,$ P,(?:$
;&,:M7$ Pï&+5!$ Z4+$ ?)6+A:&)<+$ ;$ '\&5;5?$ D5$ '45C)$ 9C3'$ -K;,=.$ ,A)'(6,;'+V$
)CK$659,[&,$=$D5B,$A,[=,2567!

NH



7>6<%)*N46)*9'=<:H$=)*(*'2<(Q<=I:H*96)%2'(I:H*N'a<:H*)*N46)*+*É*9'&#'d

9<=)*E<%2"6'()='8*('E'8?*P#UN>D=>*N46*%6<E'($=*%289<s*(42(#E=82B?*P'*8964=82B*

+*E=U*'E*(42('Q<=B* 2>6<%*3'H64*NI2* 9#'2"6<H6A*%2#)=4*2>6<%*'9)2Q<=4*($9<==I3*

=$2>#<3,* &2<#I*3>6* 6A9<*%"386'()2*%"28):"* F* #<%2)8#$2'#%&A*9#)a<?* P'* 8964=82B*

0,-* E=<* 'E* )96"&):<* ($9<==AH'* =$2>#8* N46)* 2>6<%)* 9'='Q<=)* E'* =)%4:<=AH'*

#'F2'&8*8H6"J"2)=8*)3'==AH'"*(?* 1$F<s*(*8H6"J"2)=8*)3'==A3*N46)*9#'(<E<=)*

F* EU('E8* 8#4:H6<=B* &)#N'=)2):<?* c)96)('($=B* 2>6<%* N46'* 9#'($E>='* 9'%289=>?*

7>6<%)* N46)* (* #'F2'&8*9'=<:H$=)*9'* E'N8*Kl*H'E"=?* cH#8N)* 9'* 8964=82B*E('8*

2IE=U*'E*9'='Q<=B*2>6<%*E'*#'F2'&8*8H6"J"2)=8*)3'==AH'*N46'*=)*;<E='3*F*2>6<%*

9#'(<E<='*3>Q<=B* 9z?*k)3>Q<=$*H'E='2)*N46)*(4%'&$,* "*9Q<%*(<5&<#$*'9)2Q<=B*

=<E'56'* &* T96=A*&)#N'=)2):"* ($9=)?* P#'2'*N46)*2>6<%)*E$6<*F(6HJ'($=)*E<3"=<d

#)6"F'()='8*('E'8?*P'*T96=A3*(4%:H=82B*%<*F(6HJ<=B*'9)&'()6',*)*2'*=<;3A=>*0/*

É?* [* 2<=2'*9#':<%*3>6* 9'E9'Q"2*9#UN>H*&)#N'=)2):<?*@* #$3:"* <a9<#"3<=28*N46'*

9'8D"2'*Kl*2>6<%,* &2<#$*N46)*9'='Q<=)*E'* #'F2'&8*8H6"J"2)=8*)3'==AH'*F)*TJ<d

6<3*8#4:H6<=B*&)#N'=)2):<*)*0K*2>6<%,*&2<#$*N46)*('6=>*9'=<:H$=)*&)#N'=)2'()2*

N<F*9'='Q<=B*E'*#'F2'&8*8H6"J"2)=8*)3'==AH'?*h<6&'($*E'N)*&)#N'=)2):<*'N'8*

249U*2>6<%,*'E*;<;":H*(I#'N4*9'*F)H$;<=B*<a9<#"3<=28*N46)*0+*3>%B:U?

D>D>D>D**?4,4&4'C-3("9*342#*$;.&)"9*C&4*%UC%&#:%"(

`V?-"9/#,#"#RG(:41V5$9:#%29:69]2,*%9,%6910:%6,()2525$9."*4H"*2+

y J<2='%2*(I%&428*=)*F$&6)E>*6"2<#$#=B*#<5<#5<*V7)N?*J?*ZY

y (455B*=<N<F9<J='%2*%'6B

y &'=:<9J='%2*2<%2'()=I:H*%'6B*V)="'=24*É*&)2"'=24Y

y 9Q"*(IN>#8*N464*89Q<E='%2=>=4*N<F('EA*%'6"

T8

"*($0>(,C<5$Z56')!$0$C52A5O6,;'67?$&+;':$;5$:-397$(,2A:;'6,;'$/Uv&1"Xg#$@"8$Gr&$A4+$"8$áX!



[6R1&K946:4#/&1V5$9/#,#"#RG(:41V5$9:#%2+

y %B#)=*%'E=I*k)"Mn&

y E"H4E#$2*%B#)=8*($9<=)2AH'*h)Mn&ÖKz"/

y %B#)=*H'Q<J=)2I*\]Mn&

y E8%"J=)=*%'E=I*k)kn#

y 2<2#)H4E#$2*E8%"J=)=8*($9<=)2AH'*h)Vkn#Y"Ölz"/

y E8%"J=)=*E#)%<6=I*jkn#

y H<a)H4E#$2*E8%"J=)=8*H'Q<J=)2AH'*\]Vkn#Y"ÖSz"/

y :H6'#"E*%'E=I*k)h6

y :H6'#"E*($9<=)2I*h)h6"

y H<a)H4E#$2*:H6'#"E8*H'Q<J=)2AH'*\]h6"ÖSz"/

y 8H6"J"2)=*%'E=I*k)"hn#

D>D>D>I* * V4"():#")/%* $5C%""B/=* (82%3* $4,4&4'C-3("B:#*

)"4&K)"#/1B:#*342%:#

j)DE$*(42"9'()=$*%U6*N46)*(<*C'#3>*#'F2'&8*)96"&'($=)*E'*2QB*2>6<%*_,*G,*h?*

PB%3<=<3* _* N46)* 'F=)J<=)* 2>6<%),* &2<#$* =<N46)* 9Q<E<3* 9'='Q<=)* E'* 6$F=>*

F*=)%4:<=AH'*#'F2'&8*8H6"J"2)=8*)3'==AH'?*PB%3<=4*G,*h*N46)*'F=)J<=)*2>6<%),*

&2<#$* N46)* 9Q<E<3* 9'='Q<=)* E'* 6$F=>* F* =)%4:<=AH'* #'F2'&8* 8H6"J"2)=8*

)3'==AH'?* @5<:H=)* 2>6<%)* N46)* 9'%2)(<=)* (<#2"&$6=>* E'* 96)%2'(I:H* ()="J<&*

%* #'F3>#4* E=)* Z,-* :3* É* Z,-* :3?* k)* F$&6)E>* 9Q<EN>D=I:H* <a9<#"3<=2U* N46'*

%2)='(<='*'92"3$6=B* 3='D%2(B* F)%'6'():B:H* #'F2'&U*9'8D"2I:H*(* ;<E='3*:4&68*

=)* K/* 36* #'F2'&8?* @"E"2<6=$* (I5&)* (F6B=$=B* 2)&'(AH'* 3='D%2(B* &)9)6"=* =<d

9Q<%)H'()6)* (* 9#(=B3* &'6<* F)%'6'($=B* ::)* Ü* (I5&4* 2>6<%?* f'F2'&4* %'6B* N464*

9Q"9#)(<=4* #'F9852>=B3*(4N#)=I:H* %'6B* (*E<3"=<#)6"F'()=A* ('E>* V7)N?* J?* 0KY?*

O*H4E#)2'()=I:H*%'6B*N46'*3='D%2(B*#'F9852>=A*%'6"*(49'J2<='*=)*N<F('E'8*%U6,*

3='D%2(B* &#4%2)6":&A* ('E4* N46'* 'E<J2<='* 'E*3='D%2(B* E<3"=<#)6"F'()=A* ('E4*

9'8D"2A* &* #'F9'852>=B?* @* 9QB9)E>* 3A=>* #'F98%2=AH'* E"H4E#$28* %B#)=8*

($9<=)2AH'*N46*9Q"9#)(<=*=)%4:<=I*#'F2'&*#'F9852>=B3*9Q<N42&8*%'6"*(*E<3"=<d

#)6"F'()=A* ('E>?* PQ<E9'&6$E)=$* &'=:<=2#):<* E"H4E#$28* %B#)=8* ($9<=)2AH'* ;<*

K,l* ]L6* 9Q"* K/* {h*c)%'6'($=B* N46'* 9#'(<E<='* :<6&<3* (<* 2Q<:H*:4&6<:H* %* K/36*

T#



#'F2'&U?* hB6<3* N46'* &'=2)3"='()2* &)DEA* 2>6<%'* 0/* ]* E)=A* %'6",* (4;3)* %B#)=8*

($9<=)2AH',*;<H'D*(<6":<*=BF&$*#'F98%2='%2*%2<;=I*9'%289*=<83'Ds8;<?

()"$%&$%'A$ _,2',=K$;,&7$A4+A()-56.$A(,$5YA5(+?56'!

ZN+?67-.%
21;#+7%,;56

[02-)%G#;%H+</;%9S5+,;[02-)%G#;%H+</;%9S5+,; [02-)%G#;%9a6%9S5+,)%g%#+1+#2)[02-)%G#;%9a6%9S5+,)%g%#+1+#2)ZN+?67-.%
21;#+7%,;56 N?;9/;,9%

,;56%>4@
N?;9/;,9%

<+?6/+#)561;2)
/=%2;<E%>4@

N?;9/;,9%
,;56%>4@

N?;9/;,9%
<+?6/+#)561;2)
/=%2;<E%>4@

U)"`g& #8 J8 @I "#8
X)`g&ú"v"8 6);K<56>$(,2',=6);K<56>$(,2',= 8VJT" "88
^G`g& #8 J8 @I "#8
U)Ug# #8 J8 @I "#8

X)/Ug#1"úFv"8 #FV@HH@ FJVT8"# I8V@HNJ #HFVJ8"F
]Ug# #8 J8 @I "#8

^G/Ug#1"úJv"8 #NV"TTT I"VN##" J8VI#8T #TFVFTH"
U)X& #8 J8 @I "#8
X)X&" #8 J8 @I "#8

^GX&"úJv"8 "#V@I"H FTVJFN# NFVN@I# #N8V"JFH
U)"Xg# #8 J8 @I "#8

@* 9#(=B:H* E('8* :4&6<:H* F)%'6'($=B* %<* #<6)2"(=B* (6H&'%2* 9#'%2Q<EB*

9'H4N'()6)*3<F"*+S*)*-Kq,*9Q"* 2Q<2B3*F)%'6'():B3*:4&68*N46)*#<6)2"(=B*(6H&'%2*

9#'%2Q<EB* 8E#D'($=)* 9'E*l-*q?* 7>6<%)* N46)*9'=<:H$=)* 9'* F$(>#<J=A* )96"&):"*

#'F2'&U*(4%:H='82,* :'D* %<* 9'H4N'()6'* (* J)%'(A3* #'F3<FB* KZW+/*E=U?* P'%289*

)*9'E3B=&4*F)%'6'($=B*2>6<%*;%'8*8(<E<=4*(*=$%6<E8;B:B*2)N86:<*V7)N?*J?*0+Y?

()"$%&$ %'B$ Z,;':A$=,6')?+6)<5$ -3A566><B$ '\&5;$-,9,(,2A:;'6>?+$)6,(G)6+<=>?+$
$ $ ;,&5?+!

*F,5;%)G56-)7+ [;")%KG5E/K50%;<%Ga+<7N;1F%
)G56-)7+%></E@

]R%>^@

# 8 FIVIwFJV#
" NwT @IVHwI#VN
@ NwT @NV#wF8VT

P,<567$0c`r%0R "Tw@8 @JVFwF8VJ

T"



D>D>D>L**W%(4,#1)*!?*G2-4&%3/%"<"6*G4(4K&)G#%

M<F=)3*9QB%2#';U*)*9'3U:<&,*&2<#A*N464*9'8D"24*9Q"*C'2']#)e":&A*E'&83<=d

2):"* O@* C'2']#)e"B* ($9<==I:H* %'6<3"* &'=2)3"='()=I:H* 2>6<%* ;<* 8(<E<=*

(*=$%6<E8;B:B*2)N86:<*V7)N?*J?*0lY?

()"$%&$%'C% Z,:M+'.$A47;'(,D5V$A,?E<=KV$?)'5(+3&K!

D;Kh69=%GaF,9#;H+i%G;?j7-Ei%?)9+#605E

#! 29(,D$%0$234567V$9-\$%0$&)?AK$Tm?!"/<[!]__[!J).N9-!*q)1'!Tm!['40)+1+A-!A(,$
P,<567$;67?=E$

"! 29(,D$-+9+'5&6.B,$;-\'&)
@! %0$,<B()66.$C(>&5V$A47A)96\$D+6.$,<B()66.$A,?E<=K$/(:=)-+<51
F! P,',)A)(3'$;.)+)!W<"!@`_
I! ;')'+-
J! ,CD5='+-$[.7,+)!"/!?6!@&!y_!77!\!i^c!7.4,+!!!kk!77

N! %0$C&,=:D7<7$*+&'($B.,$7&!Tm!4$#!ay_$
T! =)&+C()O67$')C:&=)$"2-%',!;*W;CWE!/,+
H! A,2)97$n$'5Y'+&+5$;$?+6+?3&67$%0$*&:,(5;<56<7V$A,:M+'$CK&$O5(6>$;,P';B5&&$

@* =$%6<E8;B:B* 2)N86:<* ;%'8* 8(<E<=4* 9QB9#)(=A* T&'=4* 9#'(<E<=A* 9Q<E*

C':<=B3*O@*e68'#<%:<=:<*V7)N?*J?*0-Y?

()"$%&$%'Y% Z47A()-)$A459$P,<567?!

DaFG#)2)%Ga+<%k;7+/F?l

#! 2)D+;'+'$ 9,=,6)&.$ 2)'5?6\67$ ?7;'6,;'+$ /A4+$ A,4+2,-367$ %0$ *&:,(5;<56O67<B$
;67?=E$ -$ '5(.6:$ D5$ '45C)$ A45;6\$ 2)26)?56)'$ A,9?76=K$ P,<567V$ 6)A47=&)9$
A,:&+O67$&)?A)$D)=,$29(,D$A)()2+'67B,$;-\'&)1

"! ,9;'()6+'V$A,A4!$2)=(>'$A459?\'K$-$?7;'6,;'+$;5$;+&6,:$%0$*&:,(5;<56<7V$='5(3$CK$
?,B&)$65G)'+-6\$,-&+-6+'$->;&596.$P,',G()*+5

@! :?7;'+'$ 29(,D5$ %0$ 234567$ ,;,-\$ ;,:?\(6\$ -$ çB&:$ FIá$ =$ A,?K;&6.$ ;'459,-.$
=,&?+<+$=,&?+<+$=5$;'459:$97&)$/295$-3A566><B$'\&5;1

F! :?7;'+'$ 29(,D5$ -+9+'5&6.B,$ ;-\'&)$ ,;,-\$ ;,:?\(6\$ -$ çB&:$ FIá$ =$ A,?K;&6.$
=,&?+<+$=5$;'459:$97&)

I! :?7;'+'$;')'+-$;$P,',)A)(3'5?$6)$,;:$;'459:$97&)
J! 2=,6'(,&,-)'$29)$D5$6)$,CD5='+-:$6);)256$%0$*+&'(

P'* E'&'=J<=B* 9QB9#)(4* N46'* 3'D=A* 9Q"%2'89"2* &* %)3'2=A38* C':<=B*

&'=2)3"='()=I:H* ($9<==I:H* 2>6<%?* !<E='26"(A* &#'&4* %=B3$=B* O@* e68'#<%:<=d

J=B:H*C'2']#)e"B*;%'8*9'9%$=4*(*=$%6<E8;B:B*2)N86:<?

T@



()"$%&$%'T$ Z,;':A$;67?367$%0$*&:,(5;<56O67<B$P,',G()*+7!

D;,9KG%,/F?0/F%I:%J5K;#+,7+/&/F7N%k;9;4#)J6F

#! A459$ P,<567?$ %0$ *&:,(5;<56O67<B$P,',G()*+7$A,479+'$ ;67?=K$-5$ -+9+'5&6.?$;-\'&5$
;$A,:M+'7?$=)&+C()O67$')C:&=K

"! 6);)9+'$%0$,<B()66.$C(>&5
@! 2)A6,:'$29(,D5$%0$234567$)$65<B)'$D5$2)B47-)'$A,$9,C:$@$?+6:'
F! 2B);6,:'$-5[=5(.$,;')'67$;-\'5&6.$29(,D5$-$?7;'6,;'+
I! 2=,6'(,&,-)'$(,-6,?\(6.$,234567$,CD5=':$/97&)1$/?EM5$C>'$A,:M+'$5YA,2+?5'(1
J! 6);')-+'$P,(?3'$_uk$/A,=:9$D5$ =$9+;A,2+<+$?,M6,;'$5YA,(':$_uk$ñ$iZhl$?EM5$

C>'$ ')=.$ A,:M+')1V$ C)(5-6>$ A(,;',($ ;_lWV$ Z+<':(5$ ;'K&5$ 65:'(3&67V$ (5M+?$
;)?,;A,:['\V$A,=:9$ D5$ =$9+;A,2+<+V$ A,:M7'$93&=,-.$,-&39367V$-$(5M+?:$ 2,C()2567$
;67?=E$6);')-+'$?,M6,;'$:=32)'$_lW$B+;',G()?V$?)6:3&67$(5M+?$P,<567

N! 6);')-+'$<,$65D6+M[7$c`gV$'59K$#88
T! ;67?5=$C7&.$,9()26.$65*&:,(5;<56O67$95;=K$?EM5$CK'$A,:M+'$A(,$-&);'67$-K-3M567$

C7&.$65C,$?EM5$C>'$-K:M+',$A459-,&5C$P,',)A)(3':$,9A,-79)D7<7$A,:M+'.?:$29(,D+$
,;-\'&567V$6)A47=&)9$JI88]$/SK5($)$05((+$:-39\D7V$ M5$6);')-567$-K-3M567$C7&.$ 295$
6567$ 9E&5M+'.V$ A(,',M5$ ?EM5$ C>'$ :A()-56,$ A4+$ 63;&596.?$ ;,P's)(,-.?$
2A()<,-367!1"*&

H! 6);')-567$5YA,2+<5q$<&,6)$2B(:C)$A,&,-+6K$(,2;)B:$,CD5='+-:$/23-+;7$6)$ +6'562+'\$
*&:,(5;<56<5V$ 6)A47=&)9$ A(,$ ?)'5(+3&K$ ;&)C\$ 5?+':D7<7$ *&:,(5;<56<+$ C:95$ '45C)$
6);')-+'$6+M[7$ O7;&,$ <&,6K1V$ 5YA,2+<5$A,?\(6\$9&,:B3V$ 2A()-+9&)$@8$;5=:69V$ ,A\'$
23-+;7$6)$ +6'562+'\$ 5?+',-)6.$ *&:,(5;<56<5V$A(,$9,;)M567$<,$65D&5A[7$5YA,2+<5$ D5$
-B,96.$;67?5=$?7(6\$A,95YA,6,-)'

#8! 2),;'4+'$6)$,CD5='$ /A,=:9$D5$ =$9+;A,2+<+V$ A,:M7'$(5M+?$M+-.B,$63B&59:$)$9,,;'4+'$
A,$A4+C&7M5671

##! -KP,',G()P,-)'$,CD5='
#"! 2=,6'(,&,-)'$5YA,2+<+V$B,96,'K$_lW$6)$B+;',G()?:$D;,:$9,C(>?$+69+=3',(5?V$)&5$

D5$'45C)$?7'$6)$-\9,?7V$M5$'K',$B,96,'K$;5$-2')B:D7$=$iZhl$63B&59:$G565(,-)6.B,$
P,',)A)(3'5?$)$6+=,&+-$=$9)'E?$_ukV$B,96,'K$_lW$65;?7$A45=(,O+'$ç(,-5d$[59+$
"II!$Z,=:9$D5$6\='5(>$2$C,9E$A45;K<56V$ D5$6:'6.$A45;:6,:'$29(,D5$234567$93&5$,9$
,CD5=':$ O+$ 6);')-+'$ -K[[7$ <&,6,-.$ O7;&,!$ Z,'.$ A,479+'$ 6,->$ ;67?5=$ )$ 26,-:$
2=,6'(,&,-)'

#@! 2)26)?56)'$ 63;&59:D7<7$ +6P,(?)<5q$ 26)O=)$ )$ ?,95&$ 29(,DE$ 234567V$ -293&56,;'$
?52+$ ,CD5='5?$ )$ 29(,D5?$ 234567V$ çB5&$ ?52+$ =,&?+<7$ =$ ,CD5=':$ )$ ;?\(:$
9,A)9)D7<7B,$234567V$ 26)O=)$ )$?,95&$ P,',)A)(3':$)$ A47A)96.$ 2?\6K$A(,-5956.$
6)$ ',?',$2)472567V$A,:M7-)6.$,CD5='+-KV$,26)O567$)$ 'KA$*+&'(E$A,:M+'><B$=5$ 29(,D+$
%0$ 234567$ +$ =$ P,',)A)(3':V$ <+'&+-,;'$ c`gV$ B,96,')$ <&,6KV$ (K<B&,;'$ 23-\(=KV$
6);')-567$-K-3M567$C7&.V$O7;&,$;67?=:

M=B3&4*(<*C'#3$28*f_g*=<6F<*'2<(QB2*(*N>D=A3*]#)e":&A3*9#']#)38?* P#'*

;<;":H* 9Q<('E* E'* ;"=AH'* C'#3$28* %<* =<;J)%2>;"* 9'8DB($* F$%8(=I* 3'E86* _E'N<*

h)3<#)*f)i?* M=B3&4*F* C'2')9)#$28*h)='=*unM*S/^*6F<*'2<(QB2*(<*(<#F"*h)3<#)*

f)i* S?.*)*36)E5B:H?* @IH'E'8* 2'H'2'* 9#']#)38* ;<,* D<*E"%9'=8;<* C8=&:<3"* 9#'*

T9#)(8* C'2']#)e"B?* PQ"* 9Q<($E>=B* E'* ;"=AH'* C'#3$28* 2)&* 6F<* %'8J)%=>* 9#'(A%2*

TF



"* T9#)(4* O@X* C'2']#)e"B?* P'%289*T9#)(4* O@X* C'2']#)e"B* ;<* 9'9%$=* (* =$%6<E8;B:B*

2)N86:<?

()"$%&$%'U% Z,;':A$çA()-K$%0R$P,',G()*+7$-$u9,C5$X)?5()$_)s!"*)$$"**

D;,9KG%mG#)2E%I:n%k;9;4#)J6F%2%3<;"+%Z)?+#)%])o%T$U

#! ,'5-47'$/&+C,-,&6,:1$P,',G()*++$-$X)?5()$_)s
"! -K'-,4+'$ ;,:C,($ A4596);')-56><B$ çA()-$ _ukq$ =&+=6,:'$ 6)$ +=,6:$ C.1&X,.4'!

3+#+.2.,Q#$V$ =&+=6,:'$ 6)$ /,+4'($ )$ 2$ (,2C)&,-)<7$ 6)C79=K$ -KC()'$ ^_\_$ /A(,$
2)(:O567$ =,?A)'+C+&+'K$ ;5$ ;')([7?+$ -5(25?+$ A(,G()?:$ u9,C5$ ZB,',;B,A1$
=&+=6,:'$ 6)$ +=,6:$ C+,'94'! +XF'9#&:$$ )$ 2)[=('6,:'$ -,&C:$ w.2)+$#! 9+,'94'!
+XF'9#&:$V$ 2-,&+'$ 26)O=:$ )$ ?,95&$ ,CD5='+-:V$ -5$ ;A,967$ O3;'+$ A,'-(9+'$ P:6=<+$
<%(#,.)&#!40,+7.#&49+$!.X',.4&V$-(3'+'$;5$9,$23=&)967$23&,M=K$)$6);')-+'$<X)+:')Id!
m-21)&#! (:G#1.d! v',)Pd! >.(d! C+)#,.(#d! wR'#'1)+(#d! z&:+(#d! "-#+(#$ 6)$ 6:&:V$ ['21+#$$
6);')-+'$6)$ JI88$ )$<%(#I)$ 6)$ 6:&:V$ A45D7'$9,$ 23&,M=K$[+)Q1)I!9R&:9.$ )$ -$ 23&,M<5$
C,9,-.$6);')-+'$2$(,2C)&,-)<7B,$?56:$CR&:9.$?,M6,;'$"#R'%)I!9+)#,.(#V$A45D7'$9,$
23&,M=K$/.,.7'#,&49P$)$ 6);')-+'$63;&59:D7<7$B,96,'K$6)$A,;:-67<7<B$":G#1.!ñ"8V$
":G#1P$ ñ"8V$ [7.:P$ ñF8V$ "#I)-$ ñ"8V$ -$ wQ91.%)I7! 7')$$ =&+=6,:'$ 6)$ ?)&,:$
(,2C)&,-)<7$ +=,6,:$ -A()-,$ )$ -KC()'$ T1+S&#! ).(#.:')IV$ ,'5-45$ ;5$ ')C:&=)$
;$6);')-567?V$-KC()'$m-:QS')I!XI1Pd! <X)+:')Id!m-21)&#!(:G#1.d!v',)Pd! >.(d!C+)#,.(#d!
wR'#'1)+(#d! z&:+(#d! "-#+(#d! /.,.7'#,&49Q! 9R&:9.d! b+%+:Q! 9R&:9.d! C.1&X,.4'!
3+#+.2.,Q#$d! C.1&X,.4'! +XF'9#&:$d! m',J'! 2,+4'($V$ -[5$ ,;')'67$ ?:;7$ 2E;')'$
652)[=('6:'.V$:&,M+'$)$A,D?56,-)'

@! ,'5-47'$%0R$P,',G()*++$65C,$;.(++$%0R$P,',G()*+7$-$X)?5()$_ukV$-$23&,M<5$wQ91.%)I!
-KC()'$-,&C:$?21&9+:.#!2R'%).(#.:')I$)$2-,&+'$;,:C,($-K'-,456>$-$A459<B,27?$
C,9\

F! A(,$ 6);')-567$ (,2&+[567$ )$ -5&+=,;'+$ ;67?=:$ =&+=6,:'$ 6)$ ,9=)2$ A47?,$ A,9$
,C(32=5?V$ ,'5-45$ ;5$ ?56:$ m+1X-! 2,.4+:)I0+! 2+(#$2$V$ 9,A,(:O:D5$ ;5$ 6);')-+'$
/,+/0+#+! E=b $ -$ (,2C)&,-)<7?$ ?56:$ /,+(#+,V$*1+$X9.$ #J$ C+'Er=)63&V$ 2-,&+'$ <,$
65D-\'[7$ -5&+=,;'$ /;$ ,B&595?$ 6)$ ->=,6$ )$ -5&+=,;'$ ç&,M+['\$ 6)$ 9)6.?$ A,O7')O+1V$
E+J1&H')Ii$@88$,C(!$C,9ErA)&5<$)$:&,M+'

I! A,?,<7$8Q(#,+F'! 2,+!:J+,9+:Q)I!X.,':$ -$B,(67$ &+['\$ 2=,6'(,&,-)'V$29)$ ;5$6\='5(3$
2$B,96,'$_lWV$25D?.6)$A)=$?,9(3V$659,;')&)$6)$?)Y+?3&67$B,96,':$"II!$Z,=:9$
',?:$')=$D5V$&25$'56',$A(,C&.?$45[+'$A,;:65?$WV2+J&4'V$A,A4!$A,;:65?$<X)+:')I

J! -&5-,$6)B,45$=&+=6,:'$6)$m-X,.#!:H'40)-$/-$A47A)9\V$M5$A()<:D5?5$;5$ ;.(+7$P,'5=1$
)$ 9,&5$ -&5-,$ =&+=6,:$ 6)$ T1+S&#!$ 0KC()'$ ?7;',$ :&,M567V$ 6325-V$ D)=,$ P,(?3'$ D5$
9,A,(:O,-36$65=,?A(+?,-)6>$Q+PP

@*9#UN>H8*C':<=B*O@X*%=B3&U*=<N46)*&*E"%9'F":"*D$E=$*&)6"N#)J=B*2)N86&),*

&2<#'8*N4* N46'* 3'D=A* 9'8DB2* 9#'* =$%6<E='8* N)#<(='8* &)6"N#):"* O@X* %=B3&U*

V(4($D<=B* N)#<(=A* 2<96'24Y?* P#'2'* N46'* (* =$()F='%2"* =)* "=C'#3):<* 8(<E<=A*

(* J6$=&8* ^4<#* )* @<##""*+ * 'EF&'85<='* =)%2)(<=B* (4($D<=B* NB6A,* 2<E4* N)#<(=A*

2<96'24*=)*H'E='28*S-//j?*k)*F$&6)E>*%8N;<&2"(=BH'*9'%'8F<=B* C'2']#)e"B*89#)d

(<=I:H* 2B32'* F9U%'N<3*N46)* 2)2'* ()#")=2)* &)6"N#):<* N)#<(='%2"* (4H'E=':<=)*

TI

"*)$Sxh_V$0h__c!$"8#@V$;!$#8T!
"**$"'#$2!l+,9K1+D!s?%+X'!/0+#+(0+2o5$%0$c66,-)'+,6;!$o,6&+65p!$/"8#I1$o<+'!$@!T!$"8#Np$S,;':A6.$
2q$B''Aqrr9,<;!s+Y;')'+<!<,?r:G9rNI85"It")F9PHHI9H<NF@T))I5NFT<CC<J<I9CC!A9P!
"*+$Sxh_V$0h__c!$"8#@V$;!$#8T!



;)&'* (H'E=$* =$H#)E)* E'9'#8J'()=AH'* F9U%'N8* &)6"N#):<,* 2<E4* &)6"N#):<*

%*(48D"2B3*&)6"N#)J=B*2)N86&4?

!"#$%&$%AU$ %0R$P,',G()*+5$'()6;P5(:$63;'\66.$,&5D,?)&CK$A,472563$)$:A()-563$->[5$

$ $ A,A;)6,:$?5',9,:!

TJ



CECEM99`V:%6,.<

@FH6<E<3*&*9'3>#=>*#UF='#'EI3*(6)%2='%2<3*(4N#)=I:H*)='#])=":&I:H*

('E'#'F98%2=I:H*%'6B*N46)*2)&A*3B#)*;<;":H*<e6'#<%:<=:<*=)*9'(#:H8*F&85<N=B:H*

2>6<%* #UF='#'E$?* c* (I%6<E&U*9#'(<E<=I:H* <a9<#"3<=2U* (4964=86)* ;<E='F=)J=$*

F$("%6'%2*O@* e68'#<%:<=:<*=>&2<#I:H*%'6B* =)* E'%)D<=A3* %289="*<e6'#<%:<=:<*=)*

9'(#:H8*($9<==I:H*2>6<%?*_N4*N46'*3'D=A*242'*E()*;<(4*(F$;<3=>*&'39)#'()2,*

N46)*(4H'E=':<=)* 2)&A*3B#)*)* E"%2#"N8:<* <e6'#<%:<=:<*=)*9'(#:H8*F&85<N=B:H*

(F'#&U?*z'E=':<=B*E'%)D<=AH'*%289=>*<e6'#<%:<=:<*N46'*9#'(<E<='*%8N;<&2"(=>*

("F8$6=B3* 9'F'#'($=B3* )* %6'(=B3* 9'9"%<3?* !)&'* =$%2#';* 9#'* (4H'E=':<=B*

<e6'#<%:<=:<* N46)* 9'8D"2)* %289=":<|* %"6=$W:H'3$J<}* %6)N5BW9'(6)&}* =<;%6)N5B}*

F23)(6I*9'(#:H,*9'5&'F<=B?

@4H'E=':<=B* O@* e68'#<%:<=:<* )='#])=":&I:H* %'6B,* &2<#I3"* N46)* ($9<==$*

2>6<%)* &'=2)3"='($=),* N46'* 9#'(<E<='* =)* F$&6)E>* ("F8$6=BH'* 9'F'#'($=B*

)*F*O@X* C'2']#)e"B?*@*2A2'*%'8("%6'%2"*N46)*;"D*F3B=>=I3*%8N;<&2"(=B3*F9U%'N<3*

9'%'8F<=)* "=2<=F"2)* )* N)#()* O@* e68'#<%:<=:<* %'6<3"* &'=2)3"='()=I:H*

($9<==I:H* 2>6<%* "* F&85<N=B:H* ($9<==I:H* 2>6<%* N<F* &'=2)3"=):<?* z'E=':<=B*

"=2<=F"24* e68'#<%:<=:<*N46'* 2)&A*9#'(<E<='* %8N;<&2"(=>* F<;3A=)* 9'F'#'($=B3*

O@X* C'2']#)e"B*)*%6'(=B3*9'9"%<3?*742'*H'E='24*N464*%H#=824*9'3':B*%289=":<|*

%"6=$*;)%=$}*%6)N$}*D$E=$}*9'26)J8;B:B?

M2<;=I* %4%2A3* N46* 9'8D"2* "* 9#'* (4H'E=':<=B* N)#<(='%2"* e68'#<%:<=:<* =)*

O@X* C'2']#)e"B:H?* @FH6<E<3* &* '3<F<=>;5B* 5&$6<* N)#<(='%2"* O@* e68'#<%:<=:<*

('E'#'F98%2=I:H*%'6B*N464*H'E=':<=4*9'8F<*(4N#)=A*N)#<(=A*2o=4|*D682$}*NB6$}*

3'E#$}*e")6'($}*2<3=>*e")6'($?

j* ;<E='26"(I3* %289sU3* 8*(5<:H* 2Q<:H* H'E=':<=I:H* C<='3A=U* 9)&* N464*

9Q"Q)F'($=4*H'E='24|*Å*Å*Å*V)='Y}*Å*Å*d* V%9B5<*)='Y}* Å* d* d* V%9B5<*=<Y}* d* d*d*V=<Y?*

7<=2'* 249*(4H'E=':<=B* ;<* 8(<E<=* (* &)#2$:H*9Q"Q)F<=I:H*&* ;<E='26"(I3*%'6B3?*

c$(>#<3* N46* H'E=':<=* (6"(* E'%)D<=AH'* %289=>* <e6'#<%:<=:<* =)* "=2<=F"28*

)*N)#(8*O@*e68'#<%:<=:<?

@5<:H=4*8(<E<=A* "=C'#3):<* ;%'8*9'9%$=4* (*=$%6<E8;B:B:H*9'E&)9"2'6$:H,*

&2<#A*E$6<*'N%)H8;B*2)&A*&)#24*9#'*(4H'E=':<=B*(*=":HD*;%'8*E'*2)N86<&*F)Q)F<=4*

(<5&<#A*"=C'#3):<*(J<2=>*9QB%685=I:H*C'2']#)e"B*)*]#)e":&I:H*F$&#<%U?

TN



m#)e":&A*F$&#<%4*<e6'#<%:<=:B*%'6B* =)*9'(#:H8*2>6<%,*&2<#A*N464*9'8D"24*9#'*

(4H'E=':<=B* ;%'8,* %2<;=>* ;)&'* @[M* )* O@X* C'2']#)e"<* &'=2)3"='()=I:H* 2>6<%*

8(<E<=4*(*9QB6'F<*2A2'*9#$:<*=)*%2#)=$:H*0ZSWK0K?

D>D>I>E**7%G%&%"<"6*(%3(

k)* D$E=A3* F* #<C<#<=J=B:H,* 2<E4* %'6<3"* =<&'=2)3"='()=I:H,* 2>6<%* %<* (<*

("E"2<6=A3*%(>26<*=<9#';<("6)*;)&$&'6"(*("E"2<6=$*F3>=)?

O@* F$Q<=B* N46)* =)* 9'(#:H8* 2>6<%* 9'F'#'($=)* e68'#<%:<=:<* (* 9'E'N>*

H'#"F'=2$6=B*6"="<*=)3'E#)6A*N)#<(='%2"?*7<=2'* ;<(*3UD<*%'8("%<2*%*3"]#):B*=<Fd

&)#N'=)2"F'()=AH'*($9=)?

TT



!"#"$"%&%'()"*)

!"#$%"&'($)*+'%,-+*.'
/01

*+,%-(.(/012-&" *,345'(.(617,38 %"9*,345' :)237,;(617$/0 61581:"%'
<(<(< <(<(< <(<(< <(<(< <(<(<!"#$%&'()#&*+&,+&-

*+,%-(93*%- *,34- =->%- 61),3&?9'/'
@(@(< @(@(< @(<(< <(<(<

=,?)- 4',- 21>$- A+3,17- )"2%B(A+3,17-
<(<(< @(@(< @(@(< @(@(< @(@(<

C,?1$"*/"%/"
.,/&,01/$%'(2)#&*+&,+&

3$#&4,)*/%'(2)#&*+&,+&

D0$%?)'

"A,1$"*/"%/"(3(>3,5'(6$19"7E(81%)32+%3/"(*1,"2+"A,1$"*/"%/"(3(>3,5'(6$19"7E(81%)32+%3/"(*1,"2+"A,1$"*/"%/"(3(>3,5'(6$19"7E(81%)32+%3/"(*1,"2+"A,1$"*/"%/"(3(>3,5'(6$19"7E(81%)32+%3/"(*1,"2+"A,1$"*/"%/"(3(>3,5'(6$19"7E(81%)32+%3/"(*1,"2+"A,1$"*/"%/"(3(>3,5'(6$19"7E(81%)32+%3/"(*1,"2+"A,1$"*/"%/"(3(>3,5'(6$19"7E(81%)32+%3/"(*1,"2+

A,?1$"*/"%/"

*+,%-(.(/012-&" *,345'(.(617,38 %"9*,345' =->%- :)237,;(617$/0 61581:"%'

A,?1$"*/"%/"
*+,%-(93*%- %" %" %" ,18-,%B(3%1 %" %"

A,?1$"*/"%/" *,34- %" %" %" ,18-,%B(3%1 %" %"A,?1$"*/"%/"
=->%- %" %" %" *6'5"(3%1 %" %"

A,?1$"*/"%/"

61),3&?9'/' %" %" %" %" %" %"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%1,/&,01/2%'(2)#&*+&,+&

"A,1$"*/"%/"(3(>3,5'(6$19"7E(81%)32+%3/"(*1,"2+"A,1$"*/"%/"(3(>3,5'(6$19"7E(81%)32+%3/"(*1,"2+"A,1$"*/"%/"(3(>3,5'(6$19"7E(81%)32+%3/"(*1,"2+"A,1$"*/"%/"(3(>3,5'(6$19"7E(81%)32+%3/"(*1,"2+"A,1$"*/"%/"(3(>3,5'(6$19"7E(81%)32+%3/"(*1,"2+"A,1$"*/"%/"(3(>3,5'(6$19"7E(81%)32+%3/"(*1,"2+"A,1$"*/"%/"(3(>3,5'(6$19"7E(81%)32+%3/"(*1,"2+

A,?1$"*/"%/"

*+,%-(.(/012-&" *,345'(.(617,38 %"9*,345' =->%- :)237,;(617$/0 61581:"%'

A,?1$"*/"%/"
=,?)- %" %" %" %" %" %"

A,?1$"*/"%/" 4',- %" %" %" ,18-,%B(3%1 %" %"A,?1$"*/"%/" 21>$- %" %" %" ,18-,%B(3%1 %" %"A,?1$"*/"%/"
A+3,17- %" %" %" *6'5"(%" %" %"

A,?1$"*/"%/"

)"2%B(A+3,17- %" %" %" 3%1 %" %"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%6$#42%'(2)#&*+&,+&

!"#$%&'()*78*(&9:&;%&<=&#1;&,/2%5*)2%5&;,>%?)#10),/@(,"%(1,1&%4%=)9)6A%6"(>%$B%,$;)9#$(>%
'(2)#&*+&,+&C%:/&#>%;)?)2%68/%9D*(&9:&;%;1E#$+&%,&0:$#6),$/10)4$,>?)%4@=,$F

7.G%*,";&:

H7I%*,";&:

TH



D>D>I>D**O%3(*<>*E*36&)"*34,"B

k)* (5<:H* 2Q<:H* ($9<==I:H* 2>6<%<:H*&'=2)3"='()=I:H*('E=I3*#'F2'&<3*

%B#)=8*%'E=AH'*N46)*9'*(4%:H=82B*9'F'#'($=)*%"6=$*<e6'#<%:<=:<*=)*9'(#:H8?*k)*

F$&6)E>*F(>25<=B*'N;<38*2>6<%*(*;<;":H*%9'E=B*9'6'("=>*)*6'&$6=BH'*#'F9)E$($=B*

H3'24* 2>6<%* (<* %9'E=B:H* J$%2<:H* 6F<* 8%8F'()2,* D<* E'56'* "* &* %8Ne6'#<%:<=:"?*

k<;(>25B*9'5&'F<=B*(*9'E'N>*E<%2#8&:<*2>6<%*N46'*9'F'#'($='*=)*2>6<%<:H*G*)*h?*

O* 2>6<%* G* )* h* N46* 2)&A* 9'F'#'($=* 3B#=>* (455B* %289<s* <e6'#<%:<=:<,* &2<#I* %<*

9#';<('()6* F(I5<=I3* 3='D%2(B3* &#4%2)6U* %'6"* )* (>25B* 96':H'8,* =)* &2<#A* %<*

(4%&42'()6* 2<=2'*%289<s*<e6'#<%:<=:<,* (*9'#'(=$=B*%*2>6<%<3*_?* co=)*%*=<;(>25B*

<e6'#<%:<=:B* N46)* 6'&)6"F'($=)* (* 9'6'("=>* 2>6<%)* )* =BD<?* M3>#<3* &* 9)2>* 2>6<%*

<e6'#<%:<=:<* 9'%289=>* %6$N6)?* O* 2>6<%)* _* =<N46)* 9'F'#'($=)* D$E=$* %6)N5B*

<e6'#<%:<=:<*%3>#<3*=)H'#8*'E*=<;(B:<*&'=2)3"='()=A*Fo=4*)*=)'9)&*8*2>6<%*G*

)* h* N46* %3>#<3*=)H'#8*'E* =<;(B:<* &'=2)3"='()=A* Fo=4*9'F'#'($=* %6$N='8:B*

9'(6)&*&#4%2)6"F):<?

k)* %=B3:B:H* O@X* ;<* 9'E* 9'6'("='8* 2>6<%* ("E"2<6=$* 6'&$6=B* %"6=$* NB6$*

e68'#<%:<=:<,*&2<#$*9'%289=>*9Q<:H$FB*E'*;)%=A*3'E#A*e68'#<%:<=:<?*742'*'N6)%2"*

;%'8* =<9#)("E<6=>* 'H#)="J<=4* 96':H)3"* %* =<#'(='3>#='8* %6)N5B* e68'#<%:<=:B*

(* N)#(>* e")6'(A?* @5<:H=4* 9'9%)=A* 'N6)%2"* 3);B* 2<=E<=:<* (42($Q<2* =)* 2>6<%<:H*

H'#"F'=2$6=B* 6"="<?* 7>6<%)* %)3)* '* %'N>* (4&)F8;B* 2<3='8* e")6'('8* e68'#<%:<=:"*

%*=<9#)("E<6=I3"*3'E#)(I3"*%&(#=)3"?

k<;%"6=>;5B*;)%=$*NB6$*)D*3'E#)($*e68'#<%:<=:<*F9#)("E6)*'E9'(BE$*9)#2"B3*

(4&)F8;B:B3* =<;(455B* %289<s* <e6'#<%:<=:<?* M<* %6$N='8:B* <e6'#<%:<=:B* %6$N=<*

e68'#<%:<=:<*)*9'%289=>*9Q<:H$FB*F*3'E#)(A*N)#<(='%2"*E'*e")6'(A?*

@*9Q"6'D<=A*&)#2>* ;%'8*9'8D"24* C'2']#)e"<*(<*("E"2<6=A3*%(>26<*)*O@X* C'2'd

]#)e"<*3"=<#$68*#0').,%&#'?"+,

H8

"+,$Wu_^u_cUV$"88Hw"8#8!



!"#$%&'%(

!"#$%&'()%*
+$,!-.

)%*+,-./0%#"%12#32$45"%563.%789"-:;%!"#$%&'(!#) )<=%#9,7"3 >)?%#9,7"3%@AAB%97C

DE;.-"#F"9F"

#8;9:%G%FH.7:&" #;6IJ,%G%*.1;63 9"5#;6IJ, K$761;L%*.1-FH *.J3.K"9,
M%M%M M%M%M M%M%N N%N%N M%M%G

)<=%#9,7"3 O-6E8F3L%K:3-"#%"E;.-"#F"9F"%6%*.J3.K"9,

!"#$%&'()#&*+&,+&-

#8;9:%56#9: #;6I: P:/9: *.$;6&45,F,
M%M%M M%M%M M%M%N N%N%N

P;4$: I,;: 7./-: E86;.1: $"790%E86;.1:
N%N%N M%M%N M%M%M M%M%N M%M%N

?;4.-"#F"9F"
>)?%#9,7"3 .,/&,01/$%'(2)#&*+&,+&

3$#&4,)*/%'(2)#&*+&,+&

=H-94$,

>)?%#9,7"3

"E;.-"#F"9F"%6%/6;J,%*-.5"12%3.9$67896F"%#.;"78"E;.-"#F"9F"%6%/6;J,%*-.5"12%3.9$67896F"%#.;"78"E;.-"#F"9F"%6%/6;J,%*-.5"12%3.9$67896F"%#.;"78"E;.-"#F"9F"%6%/6;J,%*-.5"12%3.9$67896F"%#.;"78"E;.-"#F"9F"%6%/6;J,%*-.5"12%3.9$67896F"%#.;"78"E;.-"#F"9F"%6%/6;J,%*-.5"12%3.9$67896F"%#.;"78"E;.-"#F"9F"%6%/6;J,%*-.5"12%3.9$67896F"%#.;"78

E;4.-"#F"9F"

#8;9:%G%FH.7:&" #;6IJ,%G%*.1;63 9"5#;6IJ, P:/9: K$761;L%*.1-FH *.J3.K"9,

E;4.-"#F"9F"
#8;9:%56#9: *+"1:P90%69. ;.3:;90%69. 9" 9" 9" 9"

E;4.-"#F"9F" #;6I: ;.3:;90%69. *+"1:P90%69. ;.3:;90%69. ;.3:;90%69. 9" 9"E;4.-"#F"9F"
P:/9: 9" #*,J"%9" #*,J"%9" #*,J"%69. 9" #*,J"%69.

E;4.-"#F"9F"

*.$;6&45,F, 9" 9" 9" 9" 9" 9"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%1,/&,01/2%'(2)#&*+&,+&

"E;.-"#F"9F"%6%/6;J,%*-.5"12%3.9$67896F"%#.;"78"E;.-"#F"9F"%6%/6;J,%*-.5"12%3.9$67896F"%#.;"78"E;.-"#F"9F"%6%/6;J,%*-.5"12%3.9$67896F"%#.;"78"E;.-"#F"9F"%6%/6;J,%*-.5"12%3.9$67896F"%#.;"78"E;.-"#F"9F"%6%/6;J,%*-.5"12%3.9$67896F"%#.;"78"E;.-"#F"9F"%6%/6;J,%*-.5"12%3.9$67896F"%#.;"78"E;.-"#F"9F"%6%/6;J,%*-.5"12%3.9$67896F"%#.;"78

E;4.-"#F"9F"

#8;9:%G%FH.7:&" #;6IJ,%G%*.1;63 9"5#;6IJ, P:/9: K$761;L%*.1-FH *.J3.K"9,

E;4.-"#F"9F"

P;4$: #*,J"%9" 9" 9" 9" 9" 9"

E;4.-"#F"9F" I,;: ;.3:;90%69. 9" 9" 9" 9" 9"E;4.-"#F"9F" 7./-: 69. #*,J"%9" 9" ;.3:;90%69. 9" 9"E;4.-"#F"9F"

E86;.1: ;.3:;90%69. 69. 69. #*,J"%9" 9" 9"

E;4.-"#F"9F"

$"790%E86;.1: #*,J"%9" ;.3:;90%69. ;.3:;90%69. 69. 9" 69.

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%6$#42%'(2)#&*+&,+&

H#



D>D>I>I**O%3(*<>*D*,#=;,&5(*36&)"-*$5C%")(9=4

k)*D$E=A3*F* 2>6<%* %<*=<9#';<("6)*;)&$&'6"(*("E"2<6=$*<e6'#<%:<=:<*)="* ;"=I*

("F8$6=>*9'F'#'()2<6=I*9#';<(*&'=2)3"=):<*%'6B?*@FH6<E<3*&*=BF&A*&'=:<=2#):"*

=)%4:<=AH'*#'F2'&8*%'6"*=<=B*2<=2'*(I%6<E<&*9Q<&()9"(I*)*N46*'J<&$($=?

PQ"*%#'(=$=B*O@X*%=B3&U*9Q<E*)*9'*F)%'6'($=B*2>6<%*;<*3'D=A*%9)2Q"2*#'FEB6*

(* 9QB2'3='%2"* (<6":<* %6)NA* 3'E#)(A* e68'#<%:<=:<* =)* F)%'6<=I:H* 2>6<%<:H,*

(*9'E'N>*H'#"F'=2$6=BH'*=<9#)("E<6=AH'*9$%8,*(4%&428;B:B*%<*'E*;<;":H*9'6'("=4?*

k<;6A9<* ;<* 2)2'* e68'#<%:<=:<* ("E"2<6=$* =)* N'J=B* %2#)=>* 2>6<%,* &2<#$* =<N46)*

'9)2Q<=)* ($9<==I3* =$2>#<3?* 7>6<%)* %)3)* '* %'N>* (4&)F8;B* 2<3='8* e")6'('8*

e68'#<%:<=:"*%*=<9#)("E<6=I3"*3'E#)(I3"*)D*N>6)(I3"*%&(#=)3"*&8386'()=I3"*

=)*%("%6I:H*H#)=$:H?

PQ"* 9'9"%8* (6)%2='%2B* 3"=<#$68*(* 9Q"6'D<=A* &)#2>* N464* 9'8D"24* "=C'#3):<*

)*C'2']#)e"<*F*"=2<#=<2'(A*E)2)N$F<*e68'#<%:<=J=B:H*3"=<#$6U?"+!

H"

"+!$Wu_^u_cUV$"88Hw"8#8!



!"#$%&'%(

!"#$%&'()*+&,-.)
/'01-,(2#3
4,56789:9;

)%*+,-./0%#"%12#32$45"%563.%789"-:;%!"#$%&'() <)=%#9,7"3%>?@A%97B

CD;.-"#E"9E"

#8;9:%F%EG.7:&" #;6HI,%F%*.1;63 9"5#;6HI, J$761;K%*.1-EG *.I3.J"9,
L%L%L L%L%L L%L%L L%L%L L%L%L

)MN%#9,7"3 O-6D8E3K%J:3-"#%"D;.-"#E"9E"%6%*.I3.J"9,

!"#$%&'()#&*+&,+&-

#8;9:%56#9: #;6H: P:/9: *.$;6&45,E,
L%L%L Q%Q%L Q%L%L L%L%L

P;4$: H,;: 7./-: D86;.1: $"790%D86;.1:
L%L%L Q%L%L Q%Q%L Q%L%L Q%Q%L

=;4.-"#E"9E"
.,/&,01/$%'(2)#&*+&,+&

3$#&4,)*/%'(2)#&*+&,+&

NG-94$,

"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78

D;4.-"#E"9E"

#8;9:%F%EG.7:&" #;6HI,%F%*.1;63 9"5#;6HI, P:/9: J$761;K%*.1-EG *.I3.J"9,

D;4.-"#E"9E"
#8;9:%56#9: 9" 9" 9" ;.3:;90%69. 9" 9"

D;4.-"#E"9E" #;6H: 9" 9" 9" ;.3:;90%69. 9" 9"D;4.-"#E"9E"
P:/9: 9" 9" 9" #*,I"%69. 9" 9"

D;4.-"#E"9E"

*.$;6&45,E, 9" 9" 9" 9" 9" 9"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%1,/&,01/2%'(2)#&*+&,+&

"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78

D;4.-"#E"9E"

#8;9:%F%EG.7:&" #;6HI,%F%*.1;63 9"5#;6HI, P:/9: J$761;K%*.1-EG *.I3.J"9,

D;4.-"#E"9E"

P;4$: 9" 9" 9" 9" 9" 9"

D;4.-"#E"9E" H,;: 9" 9" 9" ;.3:;90%69. 9" 9"D;4.-"#E"9E" 7./-: 9" 9" 9" ;.3:;90%69. 9" 9"D;4.-"#E"9E"

D86;.1: 9" 9" 9" #*,I"%9" 9" 9"

D;4.-"#E"9E"

$"790%D86;.1: 9" 9" 9" 69. 9" 9"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%6$#42%'(2)#&*+&,+&

)MN%#9,7"3 O-6D8E3K%J:3-"#%"D;.-"#E"9E"%6%*.I3.J"9,

<)=%#9,7"3

H@



D>D>I>L**O%3(*<>*I*36&)"*=4J%<")(B

k)* 9'(#:H8* 2>6<%* ;<* 6'&$6=B* 9'(6)&* )* %6)N>* ("E"2<6=$* ;<3=$* <e6'#<%:<=:<?*

742'* E()*2494* <e6'#<%:<=:<* ;%'8*F9#)("E6)* 6'&)6"F'($=4*(* 'N6)%2"* 'E*9)24* 2>6<%*

%3>#<3* =)H'#8* 3B#=>* =)E* ;<;":H* 9'6'("=8?* ^)6<&'* (I#)F=>;5B3* ("F8$6=B3*

9#';<(<3* &'=2)3"=):<* ('E'#'F98%2='8* %'6B* ;<* 9QB2'3='%2* F23)(6I:H* 9)#2"B?*

c23)(6A* 9)#2"<* E'* F=)J=A*3B#4* 'E9'(BE);B* 9)#2"B3,* =)* =":HD* N46)* 9'F'#'($=)*

F3"s'()=$* %6)N$*<e6'#<%:<=:<?* @* T#'(="* =)E* 2>3"2'* 9)#2"<3"* N46'* 9'F'#'($='*

=>&'6"&* (6)%'(I:H* 9#)%&6"=,* &2<#A* ;%'8* 9#)(E>9'E'N=>* EU%6<E&<3*

%8Ne6'#<%:<=:<?

k)* O@X* %=B3:B:H* ;%'8* ("E"2<6=A* E#'N=A* %&(#=&4* %* ;)%='8*NB6'8* e68'#<%d

:<=:B,* &2<#$*9'%289=>* 6'&$6=>*9Q<:H$FB*E'*&#A3'(A* )* 6'&$6=>*E'*3'E#A*N)#(4?*

P'9%)=A*%&(#=4* (42($Q<;B* =<9#)("E<6=A*%H68&4*(*'&'6B*9'6'("=4*2>6<%?*nN6)%2*%<*

%&(#=)3"*%3>#<3*E'6U*&*9)2>*2>6<%*;<*9'&#42),* &#'3>*9'9%)=I:H*%&(#=,* 2)&Q&)*

:<6'96'5='8* e")6'('d5<E'8* %6)N'8* e68'#<%:<=:B,* &2<#$* =)E* 9)2'8* 2>6<%* 3"FB?*

7>6<%)* %)3)* '* %'N>* (4&)F8;B* 2<3='8* e")6'('8* e68'#<%:<=:"* %* =<9#)("E<6=I3"*

3'E#)(I3"*)D*N>6)(I3"*%&(#=)3"?

PQ"* 9'9"%8* (6)%2='%2B* 3"=<#$68*(* 9Q"6'D<=A* &)#2>* N464* 9'8D"24* "=C'#3):<*

)*C'2']#)e"<*F*"=2<#=<2'(A*E)2)N$F<*e68'#<%:<=J=B:H*3"=<#$6U?"+"

HF

"+"$Wu_^u_cUV$"88Hw"8#8!



!"#$%&'%(
!"#$%&'()*+%$,-

./!01
!"#$%&'()"*+",-*.-/01+"12.'"345+&67"!"#$%&'(
!"8!"96$+5%":;<="53>"?70'&+*.01+"@70/'AB%7+C !"#$%&'()*

D?7'&+*E+5E+

*4756"A"EF'36G+ *72BH%"A"#',72. 5+1*72BH% 9/32,7I"#',&EF #'H.'9+5%
J"J"J K"K"J K"K"J K"K"K K"K"J

!LM"*5%3+.

!"#$%&'()#&*+&,+&-

*4756"12*56 *72B6 @6(56 #'/72G01%E%
K"K"J K"K"K J"J"J J"J"J

@70/6 B%76 3'(&6 ?427',6 /+35)"?427',6
K"J"J K"K"J K"K"K K"K"J K"K"J

N70'&+*E+5E+
.,/&,01/$%'(2)#&*+&,+&

3$#&4,)*/%'(2)#&*+&,+&

MF&50/%

+?7'&+*E+5E+"2"(27H%"#&'1+,-".'5/23452E+"*'7+34+?7'&+*E+5E+"2"(27H%"#&'1+,-".'5/23452E+"*'7+34+?7'&+*E+5E+"2"(27H%"#&'1+,-".'5/23452E+"*'7+34+?7'&+*E+5E+"2"(27H%"#&'1+,-".'5/23452E+"*'7+34+?7'&+*E+5E+"2"(27H%"#&'1+,-".'5/23452E+"*'7+34+?7'&+*E+5E+"2"(27H%"#&'1+,-".'5/23452E+"*'7+34+?7'&+*E+5E+"2"(27H%"#&'1+,-".'5/23452E+"*'7+34

?70'&+*E+5E+

*4756"A"EF'36G+ *72BH%"A"#',72. 5+1*72BH% @6(56 9/32,7I"#',&EF #'H.'9+5%

?70'&+*E+5E+
*4756"12*56 5+ *#%H+"25' 5+ 5+ *#%H+"25' 5+

?70'&+*E+5E+ *72B6 5+ 25' *#%H+"25' 5+ 25' 5+?70'&+*E+5E+
@6(56 5+ *#%H+"5+ *#%H+"25' *#%H+"25' *#%H+"5+ 5+

?70'&+*E+5E+

#'/72G01%E% 5+ 5+ 5+ 5+ 5+ 5+

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%1,/&,01/2%'(2)#&*+&,+&

+?7'&+*E+5E+"2"(27H%"#&'1+,-".'5/23452E+"*'7+34+?7'&+*E+5E+"2"(27H%"#&'1+,-".'5/23452E+"*'7+34+?7'&+*E+5E+"2"(27H%"#&'1+,-".'5/23452E+"*'7+34+?7'&+*E+5E+"2"(27H%"#&'1+,-".'5/23452E+"*'7+34+?7'&+*E+5E+"2"(27H%"#&'1+,-".'5/23452E+"*'7+34+?7'&+*E+5E+"2"(27H%"#&'1+,-".'5/23452E+"*'7+34+?7'&+*E+5E+"2"(27H%"#&'1+,-".'5/23452E+"*'7+34

?70'&+*E+5E+

*4756"A"EF'36G+ *72BH%"A"#',72. 5+1*72BH% @6(56 9/32,7I"#',&EF #'H.'9+5%

?70'&+*E+5E+

@70/6 5+ *#%H+"5+ *#%H+"5+ 5+ 7'.675)"25' 5+

?70'&+*E+5E+ B%76 5+ *#%H+"5+ *#%H+"5+ 5+ 7'.675)"25' 5+?70'&+*E+5E+ 3'(&6 5+ 7'.675)"25' *#%H+"5+ 5+ 7'.675)"25' 5+?70'&+*E+5E+

?427',6 5+ *#%H+"5+ 5+ 5+ *#%H+"25' 5+

?70'&+*E+5E+

/+35)"?427',6 5+ 5+ 5+ 5+ 7'.675)"25' 5+

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%6$#42%'(2)#&*+&,+&

!LM"*5%3+.

8!N"*5%3+.

!LM"*5%3+. O&2?4E.I"96.&+*"+?7'&+*E+5E+"2"#'H.'9+5%

HI



D>D>I>M**O%3(*<>*L*,-3#<")"*34,"B

k)*9'(#:H8*2>6<%*;<*9'F'#'($=)*=<9#)("E<6=$*<e6'#<%:<=:<,*&2<#$*9'&#I($*

2A3>Q*:<6I*9'(#:H*'E*9)24*)D*=)E*H'#=B*9'6'("=8*2>6<%?*1F<*;"*#'FE>6"2*=)*2Q"*2494?*

k<;%"6=>;5B*<e6'#<%:<=:<*3$*9'E'N8*()2'("2I:H*:H'3$JU*)*;<;B*=<;(>25B*(I%&42*;<*

FH#8N)* (<* %2Q<E=B* 2Q<2"=>*(I5&4* 2>6<%,* 9Q"J<3D* 6F<*(49'F'#'()2* (455B* &8386):"*

2A2'* <e6'#<%:<=:<* 9Q"* %("%6I:H*H#)=$:H?* @* '&'6=B:H* 9)#2"B:H* %<* (4%&428;<* %6)N5B*

<e6'#<%:<=:<*(*9'E'N>*%'8("%6AH'*9'(6)&8*)*FNI();B:B*'N6)%2"* F9#)("E6)*9'&#I($*

=<;%6)N5B*;<3=$*<e6'#<%:<=:<?

k)* O@* e68'#<%:<=J=B* C'2']#)e""* =<(4&)F8;B* 9)#2"<* %* <e6'#<%:<=:B* D$E='8*

(I#)F='8* e68'#<%:<=:",* 242'* 9)#2"<* %<* ;<(B* ;)&'* 23)('de")6'(A?* k<;%"6=>;5B*

<e6'#<%:<=:<* =)* =>&2<#I:H* 3B%2<:H* E'&'=:<* 826838;B* 3'E#)('8* e68'#<%:<=:"*

%&(#=*=)*($9<==I:H*2>6<%<:H?

@*9Q"6'D<=A*&)#2>*;%'8*%2#8J=>*8(<E<=4*(<5&<#A*(I5<*9'9%)=A* "=C'#3):<?**

@*&)#2>*;%'8*8(<E<=4*C'2']#)e"<"+#*3"=<#$68*)&#,+).#,&#*(<*("E"2<6=A3*%(>26<?

HJ

"+# $8&#,.#&)'!o,6&+65p!$?+69)'!,(G$)69$'B5$v:9;,6$c6;'+':'5$,P$^+65()&,GK$#HH@n"8#NV$N!T!$"8#N$
o<+'!$##!T!$"8#Np!$S,;':A6.$2$B''A;qrrsss!?+69)'!,(Gr?+6n"H#J!B'?&!



!"#$%&'%(

!"#$%&'&(#)*&+
,',-.

)%*+,-./0%#"%12#32$45"%563.%789"-:;%!"#$%!&#$"#
<"=.%>)%?;4.-"#@"9@"%5"%A;4$:'

)BC%#9,7"3

D?;.-"#@"9@"

#8;9:%E%@=.7:&" #;6FG,%E%*.1;63 9"5#;6FG, H$761;I%*.1-@= *.G3.H"9,
J%J%J J%J%J J%J%K K%K%K K%K%K

!"#$%&'()#&*+&,+&-

#8;9:%56#9: #;6F: A:/9: *.$;6&45,@,
J%K%K J%J%K J%K%K J%J%J

A;4$: F,;: 7./-: ?86;.1: $"790%?86;.1:

K%K%K J%K%K J%J%J J%J%J J%J%J

L;4.-"#@"9@"

.,/&,01/$%'(2)#&*+&,+&

3$#&4,)*/%'(2)#&*+&,+&

C=-94$,

"?;.-"#@"9@"%6%/6;G,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;G,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;G,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;G,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;G,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;G,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;G,%*-.5"12%3.9$67896@"%#.;"78

?;4.-"#@"9@"

#8;9:%E%@=.7:&" #;6FG,%E%*.1;63 9"5#;6FG, A:/9: H$761;I%*.1-@= *.G3.H"9,

?;4.-"#@"9@"
#8;9:%56#9: 9" 9" 9" ;.3:;90%69. 9" 9"

?;4.-"#@"9@" #;6F: 9" 9" 9" ;.3:;90%69. 9" 9"?;4.-"#@"9@"
A:/9: 9" #*,G"%69. 69. #*,G"%69. 9" 9"

?;4.-"#@"9@"

*.$;6&45,@, 69. ;.3:;90%69. 9" 9" 9" 9"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%1,/&,01/2%'(2)#&*+&,+&

"?;.-"#@"9@"%6%/6;G,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;G,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;G,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;G,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;G,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;G,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;G,%*-.5"12%3.9$67896@"%#.;"78

?;4.-"#@"9@"

#8;9:%E%@=.7:&" #;6FG,%E%*.1;63 9"5#;6FG, A:/9: H$761;I%*.1-@= *.G3.H"9,

?;4.-"#@"9@"

A;4$: 9" 9" 9" 9" 9" 9"

?;4.-"#@"9@"
F,;: 9" 9" 9" ;.3:;90%69. 9" 9"

?;4.-"#@"9@"
7./-: 9" 9" 9" ;.3:;90%69. 9" 9"

?;4.-"#@"9@"

?86;.1: 9" ;.3:;90%69. 69. #*,G"%9" 9" 9"

?;4.-"#@"9@"

$"790%?86;.1: 69. 69. 9" 9" 9" 9"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%6$#42%'(2)#&*+&,+&

!"#$%&'()*7894$,9%:(2/9%'(2)#&*+&,+&%;1,&#9(2<%=/&#9%;>:&%6?/%89,$%5&@)%*A&+1'1+=?;1%4($*/,)*/;1%
$%/$=B%4(,)4)2%8B(=)2%A)2:1/B@)%7C%09D&,"<%5&%4?#$0,E%#)08"(,9%)8%'(2)#&*+&,+&%4F=#F*/$(10)4$,B%*)(1G

)BC%#9,7"3 M-6?8@3I%H:3-"#%"?;.-"#@"9@"%6%*.G3.H"9,

>)L%#9,7"3

HN



D>D>I>N**O%3(*<>*M*(%(&)=;,&5(*,-3#<")"-*$5C%")(9=4

k)* 2>6<%<:H* _* )* G* ;<* 9'F'#'()2<6=$* 9Q<($D=>* %6)N$* <e6'#<%:<=:<* %'6B* =)*

9'(#:H8?* @"F8$6=>* (I#)F=>;5B3* ;<(<3* =<D* <e6'#<%:<=:<* ;<* F23)(=82B* &'=2)3"d

='()=I:H*9)#2"B* 2>6<%,* 2<E4*%9'E=B:H*á* (I5&4?* O*2>6<%)*h*=<N46)*9'* 9#'(<E<=B*

<a9<#"3<=28*9'F'#'($=)*D$E=$*("F8$6=B*F3>=)?

P)#2"<,* =)* &2<#I:H* N46)* 9'F'#'($=)* <e6'#<%:<=:<* =<(4&)F8;B* D$E='8*

e68'#<%:<=:"?*c3>=>=$*e68'#<%:<=:<*V'9#'2"*%2)(8*9Q<E*F)%'6'($=B3Y*;<*FQ<2<6=$*

9'8F<* 8* 9)#2"B,* &2<#A* ;%'8* (<* ("E"2<6=A3* %(>26<* :H)#)&2<#"F'($=4* 23)(5B3*

'E%2B=<3* (FH6<E<3* &* '&'6B?* 7)&A* O@* e68'#<%:<=:<* 9'9%)=I:H* 'N6)%2B* %<* ;<(B*

3B#=>*23)(5B,*=<D*'&'6B,* ;<;B*N)#<(='%2*;<*5<E)($*)D*3'E#'de")6'($?*\B%24*%<*FE$,*

D<*3B#=>*9'26)J8;<*9U('E=B*e68'#<%:<=:"*($9<==I:H*2>6<%?

HT



!"#$%&'%(

!"#$%&'($)#*(+,-./%/+*
0)1"/%#2&3

4%56789:;<=:> )%*+,-./0%#"%12#32$45"%563.%789"-:;%
98$-.36;<8$'

#8;9:%=%<>.7:&" #;6?@,%=%*.1;63 9"5#;6?@, A$761;B%*.1-<> *.@3.A"9,
C%D%D D%D%D C%C%D C%C%D D%D%D

!"#$%&'()#&*+&,+&-

#8;9:%56#9: #;6?: E:/9: *.$;6&45,<,
D%D%D C%C%D C%D%D C%D%D

E;4$: ?,;: 7./-: F86;.1: $"790%F86;.1:
D%D%D D%D%D C%C%D C%D%D C%C%D

G;4.-"#<"9<"
.,/&,01/$%'(2)#&*+&,+&

3$#&4,)*/%'(2)#&*+&,+&

H>-94$,

"F;.-"#<"9<"%6%/6;@,%*-.5"12%3.9$67896<"%#.;"78"F;.-"#<"9<"%6%/6;@,%*-.5"12%3.9$67896<"%#.;"78"F;.-"#<"9<"%6%/6;@,%*-.5"12%3.9$67896<"%#.;"78"F;.-"#<"9<"%6%/6;@,%*-.5"12%3.9$67896<"%#.;"78"F;.-"#<"9<"%6%/6;@,%*-.5"12%3.9$67896<"%#.;"78"F;.-"#<"9<"%6%/6;@,%*-.5"12%3.9$67896<"%#.;"78"F;.-"#<"9<"%6%/6;@,%*-.5"12%3.9$67896<"%#.;"78

F;4.-"#<"9<"

#8;9:%=%<>.7:&" #;6?@,%=%*.1;63 9"5#;6?@, E:/9: A$761;B%*.1-<> *.@3.A"9,

F;4.-"#<"9<"
#8;9:%56#9: 9" 9" 9" ;.3:;90%69. 9" 9"

F;4.-"#<"9<" #;6?: 9" 9" 9" ;.3:;90%69. 69. 9"F;4.-"#<"9<"
E:/9: 9" 9" 9" #*,@"%69. 9" 9"

F;4.-"#<"9<"

*.$;6&45,<, 9" 9" 9" 9" #*,@"%69. 9"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%1,/&,01/2%'(2)#&*+&,+&

"F;.-"#<"9<"%6%/6;@,%*-.5"12%3.9$67896<"%#.;"78"F;.-"#<"9<"%6%/6;@,%*-.5"12%3.9$67896<"%#.;"78"F;.-"#<"9<"%6%/6;@,%*-.5"12%3.9$67896<"%#.;"78"F;.-"#<"9<"%6%/6;@,%*-.5"12%3.9$67896<"%#.;"78"F;.-"#<"9<"%6%/6;@,%*-.5"12%3.9$67896<"%#.;"78"F;.-"#<"9<"%6%/6;@,%*-.5"12%3.9$67896<"%#.;"78"F;.-"#<"9<"%6%/6;@,%*-.5"12%3.9$67896<"%#.;"78

F;4.-"#<"9<"

#8;9:%=%<>.7:&" #;6?@,%=%*.1;63 9"5#;6?@, E:/9: A$761;B%*.1-<> *.@3.A"9,

F;4.-"#<"9<"

E;4$: 9" 9" 9" 9" 9" 9"

F;4.-"#<"9<" ?,;: 9" 9" 9" ;.3:;90%69. 9" 9"F;4.-"#<"9<" 7./-: 9" 9" 9" ;.3:;90%69. ;.3:;90%69. 9"F;4.-"#<"9<"

F86;.1: 9" 9" 9" #*,@"%9" #*,@"%69. 9"

F;4.-"#<"9<"

$"790%F86;.1: 9" 9" 9" 69. 69. 9"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%6$#42%'(2)#&*+&,+&

7.8%*,"9&: ;#$'1+:<%0=:#&*%&'()#&*+&,+&%$%>)?:)0&,"

@7A%*,"9&:

IF;.-"#<"9<"

HH



D>D>I>P**O%3(*<>*N*,-3#<")"*,&)3%2"B

k>&'6"&* %2>=* 2>6<%* N46'* 2A3>Q* F:<6)* 9'&#42'* =<;%"6=>;5B* <e6'#<%:<=:B*

(*9'E'N>* :H'3$JU*V=)9QB&6)E*J<6=B* %2>=)*2>6<%)*G,* ("F* 9Q"6'D<=$*&)#2)Y?*@I%&42*

2A2'*%"6=A*<e6'#<%:<=:<*=<%'8("%B*%*9QB2'3='%2B*=<N'*)N%<=:B*($9<==AH'*=$2>#8?*

O*2>6<%)*_*N46)*=<;%"6=>;5B*<e6'#<%:<=:<*9QB2'3=)*6'&$6=>,*96':H)*'E*9)24*2>6<%)*

)D* =)E* 9'6'("=8* N46)* 9'&#42)* %6)N5B* <e6'#<%:<=:B* (* 9'E'N>* 9'(6)&8?* M2>=4*

=>&2<#I:H* 2>6<%,* =)9QB&6)E* J<6=B* %2>=)* 2>6<%)* h,* N464* 9'&#424* 9'8F<* =<;%6)N5B*

<e6'#<%:<=:B?* O* 2>6<%* %<* (* 9)#2"B:H* 'E* 9)24* )D* 3B#=>* =)E* 9'6'("=8* 6'&$6=>*

'N;<('()64*F23)(6A*9)#2"<,*&2<#A*%'8("%B*%*&'=2)3"=):B*%'6B?

M"6=A*<e6'#<%:<=:<* %'6B* (*9'E'N>*:H'3$JU*)*%6)N5B* <e6'#<%:<=:<*V9'(6)&4Y*

%<* =)* O@* e68'#<%:<=J=B3* %=B3&8* 8&)F8;B* (* 'E%2B=<:H* 2<3=A* e")6'(A?* M"6=>;5B*

(#%2(4*:H'3$JU*3);B*F9#)("E6)*6<H:<*(I#)F=>;5B* %(>26<;5B*N)#<(='%2*=<D*9'(6)&4?*

7<3=$*e68'#<%:<=:<*:H'3$JU*6'&$6=>*9'26)J8;<* e68'#<%:<=:"* ($9<==AH'* 2>6<%)?*

k)*N'J=B*VN<F*($9<==AH'*=$2>#8Y*)*F)E=B*V%*($9<==I3*=$2>#<3Y*%2#)=>*2>6<%)*_*

;<* 9'F'#'()2<6=$* H'#"F'=2$6=B* 6"="<* (* 9'E'N>* ;)%=A* 3'E#A* e68'#<%:<=:<?* 7)2'*

H#)=":<*FH#8N)*'E9'(BE$*(I5:<*(F6B=$=B*%'6=AH'*#'F2'&8?

PQ"* 9'9"%8* (6)%2='%2B* 3"=<#$68*(* 9Q"6'D<=A* &)#2>* N464* 9'8D"24* "=C'#3):<*

F*"=2<#=<2'(A*E)2)N$F<*e68'#<%:<=J=B:H*3"=<#$6U?"+&

#88

"+&$Wu_^u_cUV$"88Hw"8#8!



!"#$%&'%(

!"#$%&'&()*'#+,&-
./01 )%*+,-./0%#"%12#32$45"%563.%789"-:;%!"#$%&'("#)*

<"=.%>)%?;4.-"#@"9@"%AB(C%97D%5"%E,;:'

F?;.-"#@"9@"

#8;9:%G%@=.7:&" #;6EH,%G%*.1;63 9"5#;6EH, I$761;J%*.1-@= *.H3.I"9,
K%K%L K%K%L K%K%L K%K%L L%L%L

!"#$%&'()#&*+&,+&-

#8;9:%56#9: #;6E: M:/9: *.$;6&45,@,
L%L%L K%K%L K%K%L K%K%L

M;4$: E,;: 7./-: ?86;.1: $"790%?86;.1:
L%L%L L%L%L K%L%L K%L%L K%K%K

N;4.-"#@"9@"
.,/&,01/$%'(2)#&*+&,+&

3$#&4,)*/%'(2)#&*+&,+&

O=-94$,

"?;.-"#@"9@"%6%/6;H,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;H,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;H,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;H,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;H,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;H,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;H,%*-.5"12%3.9$67896@"%#.;"78

?;4.-"#@"9@"

#8;9:%G%@=.7:&" #;6EH,%G%*.1;63 9"5#;6EH, M:/9: I$761;J%*.1-@= *.H3.I"9,

?;4.-"#@"9@"
#8;9:%56#9: 9" 9" 9" ;.3:;90%69. 9" 9"

?;4.-"#@"9@" #;6E: #*,H"%69. ;.3:;90%69. 9" ;.3:;90%69. 9" 9"?;4.-"#@"9@"
M:/9: ;.3:;90%69. ;.3:;90%69. #*,H"%69. #*,H"%9" 69. 9"

?;4.-"#@"9@"

*.$;6&45,@, 69. #*,H"%9" 9" 9" 9" 9"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%1,/&,01/2%'(2)#&*+&,+&

"?;.-"#@"9@"%6%/6;H,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;H,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;H,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;H,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;H,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;H,%*-.5"12%3.9$67896@"%#.;"78"?;.-"#@"9@"%6%/6;H,%*-.5"12%3.9$67896@"%#.;"78

?;4.-"#@"9@"

#8;9:%G%@=.7:&" #;6EH,%G%*.1;63 9"5#;6EH, M:/9: I$761;J%*.1-@= *.H3.I"9,

?;4.-"#@"9@"

M;4$: 9" 9" 9" 9" 9" 9"

?;4.-"#@"9@" E,;: 9" 9" 9" ;.3:;90%69. 9" 9"?;4.-"#@"9@" 7./-: 9" #*,H"%9" 9" ;.3:;90%69. 9" 9"?;4.-"#@"9@"

?86;.1: #*,H"%69. ;.3:;90%69. 9" #*,H"%69. 9" 9"

?;4.-"#@"9@"

$"790%?86;.1: 69. 69. 9" 69. 9" 9"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%6$#42%'(2)#&*+&,+&

7.8%*,"9&: ;#$'1+:<%0=:#&*%&'()#&*+&,+&%$%>)?:)0&,"

@7A%*,"9&:

#8#



D>D>I>X**O%3(*<>*P*=%U)=;,&5(*,-3#<")"-*=4J%<")(9=4

k)* 2>6<%<:H* %<* FQBE&)* (4%&428;B* 3)6A* T%<&4* =<;%"6=>;5B* <e6'#<%:<=:<*

(*9'E'N>*:H'3$JU?*742'*T%<&4*NI();B*F9#)("E6)*E'9#'($F<=4*"*3)6'8*96':H'8*%<*

%'6=I3* 9'(6)&<3?* k<;(>25B* 96':H4* F)8;B3$* =<;%6)N5B,* %6)N>* ("E"2<6=$*

<e6'#<%:<=:<?* M"6=>;5B* <e6'#<%:<=:<* %<* F9#)("E6)*=):H$F<;B*3B#=>* =)E*9'6'("='8*

(I5&4*2>6<%?*M6)N$*<e6'#<%:<=:<* ;<*6'&)6"F'($=)*=)*T%<:B:H*9'E*9'6'("='8*(I5&4*

2>6<%?

7>6<%)* =<(4&)F8;B* D$E='8*%"6='8*;)%='8* e68'#<%:<=:"?* k)*=>&2<#I:H* %2#)d

=$:H* )* 3<=5B:H* 96':H$:H* 2>6<%* ;<* %6)N>* #'F9'F=)2<6=$* e68'#<%:<=:<* 3B#=>*

'E6"5=$*'E*e68'#<%:<=:<*($9<==I:H*2>6<%?*c3"s'()=$*e68'#<%:<=:<*%<*'E6"58;<*=)*

F$&6)E>* 5<E'de")6'(A*N)#<(='%2"?* !"=A*F3>=4*O@* e68'#<%:<=:<*=<N464*=)*($9<=d

=I:H*2>6<%<:H*9'F'#'($=4?

#8"



!"#$%&'%(

!"#$%&'()*+',-./0$0,+
%12"/0$*3%1
456789:;<=!;>

)*+,-"#."/."

#0+/1%2%.3,41&" #+5678%2%9,:+5; /"<#+5678 =$45:+>%9,:-.3 9,7;,="/8
?%@%@ ?%@%@ ?%?%@ @%@%@ @%@%@!"#$%&'()#&*+&,+&-

#0+/1%<5#/1 #+561 A1B/1 9,$+5&C<8.8
@%@%@ ?%?%@ ?%@%@ @%@%@

A+C$1 68+1 4,B-1 *05+,:1 $"4/D%*05+,:1
@%@%@ ?%@%@ ?%?%@ ?%?%@ ?%?%@

E+C,-"#."/."
.,/&,01/$%'(2)#&*+&,+&

3$#&4,)*/%'(2)#&*+&,+&

F3-/C$8

"*+,-"#."/."%5%B5+78%9-,<":G%;,/$540/5."%#,+"40"*+,-"#."/."%5%B5+78%9-,<":G%;,/$540/5."%#,+"40"*+,-"#."/."%5%B5+78%9-,<":G%;,/$540/5."%#,+"40"*+,-"#."/."%5%B5+78%9-,<":G%;,/$540/5."%#,+"40"*+,-"#."/."%5%B5+78%9-,<":G%;,/$540/5."%#,+"40"*+,-"#."/."%5%B5+78%9-,<":G%;,/$540/5."%#,+"40"*+,-"#."/."%5%B5+78%9-,<":G%;,/$540/5."%#,+"40

*+C,-"#."/."

#0+/1%2%.3,41&" #+5678%2%9,:+5; /"<#+5678 A1B/1 =$45:+>%9,:-.3 9,7;,="/8

*+C,-"#."/."
#0+/1%<5#/1 /" /" /" +,;1+/D%5/, /" /"

*+C,-"#."/." #+561 +,;1+/D%5/, +,;1+/D%5/, 5/, +,;1+/D%5/, /" /"*+C,-"#."/."
A1B/1 /" /" /" #987"%/" /" /"

*+C,-"#."/."

9,$+5&C<8.8 /" /" /" /" /" /"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%1,/&,01/2%'(2)#&*+&,+&

"*+,-"#."/."%5%B5+78%9-,<":G%;,/$540/5."%#,+"40"*+,-"#."/."%5%B5+78%9-,<":G%;,/$540/5."%#,+"40"*+,-"#."/."%5%B5+78%9-,<":G%;,/$540/5."%#,+"40"*+,-"#."/."%5%B5+78%9-,<":G%;,/$540/5."%#,+"40"*+,-"#."/."%5%B5+78%9-,<":G%;,/$540/5."%#,+"40"*+,-"#."/."%5%B5+78%9-,<":G%;,/$540/5."%#,+"40"*+,-"#."/."%5%B5+78%9-,<":G%;,/$540/5."%#,+"40

*+C,-"#."/."

#0+/1%2%.3,41&" #+5678%2%9,:+5; /"<#+5678 A1B/1 =$45:+>%9,:-.3 9,7;,="/8

*+C,-"#."/."
A+C$1 /" /" /" /" /" /"

*+C,-"#."/." 68+1 /" /" /" +,;1+/D%5/, /" /"*+C,-"#."/." 4,B-1 /" /" /" +,;1+/D%5/, /" /"*+C,-"#."/."
*05+,:1 #987"%/" #987"%/" 5/, #987"%5/, /" /"

*+C,-"#."/."

$"4/D%*05+,:1 +,;1+/D%5/, +,;1+/D%5/, #987"%/" 5/, /" /"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%6$#42%'(2)#&*+&,+&

!"#$%&'()*!)7#$48%$%/&9,8%'1$()48%'(2)#&*+&,+&%6:($%,$%/;(&*&+<%=)0)#)48,$%51>%=?&7%@),/$91,$+"%
*)("A

B.C%*,"9&@ D#$'1+@E%08@#&*%&'()#&*+&,+&%$%=)F@)0&,"

GBH%*,"9&@

#8@



D>D>I>Y**O%3(*<>*X*/=24&#,*34,"B

k)* 9'(#:H8* 2>6<%* ;<* =>&'6"&* 3$6'* (I%&42U* E#'N=I:H* 96'5<&* &2<#A* ;%'8*

9'&#42A*=<;%"6=>;5B*<e6'#<%:<=:B*(*9'E'N>*:H'3$JU?* 1'&$6=>*%<*(4%&428;B* 'N6)%2"*

%<* %2Q<E=>* %"6='8* <e6'#<%:<=:B* (<* C'#3>* 9'(6)&U?* k<;J)%2>;"* ;<* F)%2'89<=* 249*

=<;%6)N5B,* 59)2=>* ("E"2<6=A* <e6'#<%:<=:<?* @5<:H=4* ;3<='()=A* 2494* <e6'#<%:<=:<*

;%'8* 6'&)6"F'($=4* =)* 96'5<* 'E* 9)24* E'* FH#8N)* H'#=B* 6"="<* à* (I5&4* 2>6<%?*

@*N6BF&'%2"* 2A2'* 6"="<*%<*6'&$6=>*=):H$FB* 'N6)%2",* &2<#A*3'H'8*NI2*9'9%$=4* ;)&'*

6<H:<*F23)(6A?

ue6'#<%:<=:<* %'6"* =<(4&)F8;B* D$E='8* ("E"2<6='8* O@* e68'#<%:<=:"?* P'E'N)*

2>6<%* 9'* &'=2)3"=):"* ('E'#'F98%2=I3"* %'6<3"* ;<* =)* O@X* %=B3&8* %2<;=$* ;)&'*

9Q<E*&'=2)3"=):B?*P'8F<*=)*2>6<%<*_*;<*2)&Q&)*=<F=)2<6=I*#'FEB6*(*9'E'N>*(<6":<*

;<3=AH'*F23)(<=B*'E%2B=8*e")6'(A*e68'#<%:<=:<*=$6<DB:B*($9<==A38*2>6<%8?

PQ"* 9'9"%8* (6)%2='%2B* 3"=<#$68*(* 9Q"6'D<=A* &)#2>* N464* 9'8D"24* "=C'#3):<*

)*C'2']#)e"<*F*"=2<#=<2'(A*E)2)N$F<*e68'#<%:<=J=B:H*3"=<#$6U?"+'

#8F

"+'$Wu_^u_cUV$"88Hw"8#8!



!"#$%&'%(

!"#$%&'()$'*+
,-!#

)%*+,-./0%#"%12#32$45"%563.%789"-:;%!"#$%& <)=%#9,7"3%>?@A%97B

CD;.-"#E"9E"

#8;9:%F%EG.7:&" #;6HI,%F%*.1;63 9"5#;6HI, J$761;K%*.1-EG *.I3.J"9,
L%M%M L%M%M L%L%M L%M%M M%M%M

!"#$%&'()#&*+&,+&-

#8;9:%56#9: #;6H: N:/9: *.$;6&45,E,
M%M%M L%L%M L%M%M M%M%M

N;4$: H,;: 7./-: D86;.1: $"790%D86;.1:
M%M%M L%M%M L%L%M L%M%M L%L%M

=;4.-"#E"9E"
.,/&,01/$%'(2)#&*+&,+&

3$#&4,)*/%'(2)#&*+&,+&

OG-94$,

"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78

D;4.-"#E"9E"

#8;9:%F%EG.7:&" #;6HI,%F%*.1;63 9"5#;6HI, N:/9: J$761;K%*.1-EG *.I3.J"9,

D;4.-"#E"9E"
#8;9:%56#9: 9" 9" 9" ;.3:;90%69. 9" 9"

D;4.-"#E"9E" #;6H: 9" 9" 9" ;.3:;90%69. 9" 9"D;4.-"#E"9E"
N:/9: 9" 9" #*,I"%9" #*,I"%69. 9" 9"

D;4.-"#E"9E"

*.$;6&45,E, 9" 9" 9" 9" 9" 9"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%1,/&,01/2%'(2)#&*+&,+&

"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78"D;.-"#E"9E"%6%/6;I,%*-.5"12%3.9$67896E"%#.;"78

D;4.-"#E"9E"

#8;9:%F%EG.7:&" #;6HI,%F%*.1;63 9"5#;6HI, N:/9: J$761;K%*.1-EG *.I3.J"9,

D;4.-"#E"9E"

N;4$: 9" 9" 9" 9" 9" 9"

D;4.-"#E"9E" H,;: 9" 9" 9" ;.3:;90%69. 9" 9"D;4.-"#E"9E" 7./-: 9" 9" 9" ;.3:;90%69. 9" 9"D;4.-"#E"9E"

D86;.1: 9" 9" 9" #*,I"%9" 9" 9"

D;4.-"#E"9E"

$"790%D86;.1: 9" 9" #*,I"%9" 69. 9" 9"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%6$#42%'(2)#&*+&,+&

!"#$%&'()*7&#4&,8%,&6)%)#$,9)48%'(2)#&*+&,+&%:1,&#8(2%5&%;)<:",=,$%;>"/):,)*/"%4?)<,@+?%
$A/148/)#B%$%5&%;)4$9)48,$%0$%408+,)2C

)PO%#9,7"3

D.E%*,":&A

FDG%*,":&A

H#$'1+A@%08A#&*%&'()#&*+&,+&%$%;)IA)0&,"

#8I



D>D>I>EZ**O%3(*<>*Y*/=24&#,*$5C%")(B

k)*D$E=A3*F* 2>6<%* %<*=<9#';<("6)*;)&$&'6"(*("E"2<6=$*<e6'#<%:<=:<*)="* ;"=I*

("F8$6=>* 9'F'#'()2<6=I* 9#';<(* &'=2)3"=):<* %'6B?* 7<=2'* (I%6<E<&* 9'E6<*

'J<&$($=B* %'8("%B* F<;3A=)* %<* (FE85='8* (6H&'%2B,* &2<#$* N46)* (455B* =<D* #'(='d

($D=$*(6H&'%2*=)E*=)%4:<=I3*#'F2'&<3*%'6"?

k)* 2>6<%<:H* =<N46)* 9'F'#'($=)* D$E=$* :H)#)&2<#"%2":&$* O@* e68'#<%:<=:<?*

P'E'N)*2>6<%*9'*&'=2)3"=):"*('E'#'F98%2=I3"*%'6<3"* ;<*=)*O@X*%=B3&8*%2<;=$*

;)&'*9Q<E*&'=2)3"=):B?

#8J



!"#$%&'%(

!"#$%&'()*+,-./0
!.!#1

)*+,-"#."/."

#0+/1%2%.3,41&" #+5678%2%9,:+5; /"<#+5678 =$45:+>%9,:-.3 9,7;,="/8
?%?%? ?%?%? ?%?%? ?%?%? ?%?%?

@AB%#/84";

!"#$%&'()#&*+&,+&-

#0+/1%<5#/1 #+561 C1D/1 9,$+5&E<8.8
?%?%? F%F%? F%?%? ?%?%?

C+E$1 68+1 4,D-1 *05+,:1 $"4/G%*05+,:1
?%?%? ?%?%? F%?%? F%F%? F%F%?

H+E,-"#."/."
.,/&,01/$%'(2)#&*+&,+&

3$#&4,)*/%'(2)#&*+&,+&

B3-/E$8

"*+,-"#."/."%5%D5+78%9-,<":I%;,/$540/5."%#,+"40"*+,-"#."/."%5%D5+78%9-,<":I%;,/$540/5."%#,+"40"*+,-"#."/."%5%D5+78%9-,<":I%;,/$540/5."%#,+"40"*+,-"#."/."%5%D5+78%9-,<":I%;,/$540/5."%#,+"40"*+,-"#."/."%5%D5+78%9-,<":I%;,/$540/5."%#,+"40"*+,-"#."/."%5%D5+78%9-,<":I%;,/$540/5."%#,+"40"*+,-"#."/."%5%D5+78%9-,<":I%;,/$540/5."%#,+"40

*+E,-"#."/."

#0+/1%2%.3,41&" #+5678%2%9,:+5; /"<#+5678 C1D/1 =$45:+>%9,:-.3 9,7;,="/8

*+E,-"#."/."
#0+/1%<5#/1 /" /" /" +,;1+/G%5/, /" /"

*+E,-"#."/." #+561 /" /" /" +,;1+/G%5/, /" /"*+E,-"#."/."
C1D/1 /" /" /" #987"%5/, /" /"

*+E,-"#."/."

9,$+5&E<8.8 /" /" /" /" /" /"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%1,/&,01/2%'(2)#&*+&,+&

"*+,-"#."/."%5%D5+78%9-,<":I%;,/$540/5."%#,+"40"*+,-"#."/."%5%D5+78%9-,<":I%;,/$540/5."%#,+"40"*+,-"#."/."%5%D5+78%9-,<":I%;,/$540/5."%#,+"40"*+,-"#."/."%5%D5+78%9-,<":I%;,/$540/5."%#,+"40"*+,-"#."/."%5%D5+78%9-,<":I%;,/$540/5."%#,+"40"*+,-"#."/."%5%D5+78%9-,<":I%;,/$540/5."%#,+"40"*+,-"#."/."%5%D5+78%9-,<":I%;,/$540/5."%#,+"40

*+E,-"#."/."

#0+/1%2%.3,41&" #+5678%2%9,:+5; /"<#+5678 C1D/1 =$45:+>%9,:-.3 9,7;,="/8

*+E,-"#."/."

C+E$1 /" /" /" /" /" /"

*+E,-"#."/."
68+1 /" /" /" /" /" /"

*+E,-"#."/."
4,D-1 /" /" /" +,;1+/G%5/, /" /"

*+E,-"#."/."

*05+,:1 /" /" /" 5/, /" /"

*+E,-"#."/."

$"4/G%*05+,:1 /" /" /" 5/, /" /"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%6$#42%'(2)#&*+&,+&

7.8%*,"9&: ;#$'1+:<%0=:#&*%&'()#&*+&,+&%*)("%$%>)?:)0&,"

@7A%*,"9&:

#8N



D>D>I>EE*O%3(*<>*EZ*=%U)=;,&5(*/=24&#,-*=4J%<")(9=4

k)*D$E=A3*F* 2>6<%* %<*=<9#';<("6)*;)&$&'6"(*("E"2<6=$*<e6'#<%:<=:<*)="* ;"=I*

("F8$6=>* 9'F'#'()2<6=I* 9#';<(* &'=2)3"=):<* %'6B?* 7<=2'* (I%6<E<&* 9'E6<*

'J<&$($=B* %'8("%B* F<;3A=)* %<* (FE85='8* (6H&'%2B,* &2<#$* N46)* (455B* =<D*

#'(='($D=$*(6H&'%2*=)E*=)%4:<=I3*#'F2'&<3*%'6"?

P'E'N)*2>6<%*9'*&'=2)3"=):"*('E'#'F98%2=I3"* %'6<3"* ;<*=)*O@X* %=B3&8*

%2<;=$*;)&'*9Q<E*&'=2)3"=):B?

#8T



!"#$%&'%()

!"#$%&'()*+,%-.(/'0+
%.1"23$*4%.
567-89:!8;

*+,-."#/"0/"

#1,02%3%/4-52&" #,6789%3%:-;,6< 0"=#,6789 >$56;,?%:-;./4 :-8<->"09
@%@%@ @%@%@ @%@%@ @%@%@ @%@%@

!"#$%&'()#&*+&,+&-

#1,02%=6#02 #,672 A2B02 :-$,6&C=9/9
@%@%@ D%D%@ D%@%@ @%@%@

A,C$2 79,2 5-B.2 +16,-;2 $"50E%+16,-;2
@%@%@ D%@%@ D%@%@ D%D%@ D%D%@

F,C-."#/"0/"
.,/&,01/$%'(2)#&*+&,+&

3$#&4,)*/%'(2)#&*+&,+&

G4.0C$9

"+,-."#/"0/"%6%B6,89%:.-=";H%<-0$65106/"%#-,"51"+,-."#/"0/"%6%B6,89%:.-=";H%<-0$65106/"%#-,"51"+,-."#/"0/"%6%B6,89%:.-=";H%<-0$65106/"%#-,"51"+,-."#/"0/"%6%B6,89%:.-=";H%<-0$65106/"%#-,"51"+,-."#/"0/"%6%B6,89%:.-=";H%<-0$65106/"%#-,"51"+,-."#/"0/"%6%B6,89%:.-=";H%<-0$65106/"%#-,"51"+,-."#/"0/"%6%B6,89%:.-=";H%<-0$65106/"%#-,"51

+,C-."#/"0/"

#1,02%3%/4-52&" #,6789%3%:-;,6< 0"=#,6789 A2B02 >$56;,?%:-;./4 :-8<->"09

+,C-."#/"0/"
#1,02%=6#02 0" 0" 0" #:98"%0" 0" 0"

+,C-."#/"0/" #,672 0" 0" 0" ,-<2,0E%60- 0" 0"+,C-."#/"0/"
A2B02 0" 0" 0" #:98"%0" 0" 0"

+,C-."#/"0/"

:-$,6&C=9/9 0" 0" 0" 0" 0" 0"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%1,/&,01/2%'(2)#&*+&,+&

"+,-."#/"0/"%6%B6,89%:.-=";H%<-0$65106/"%#-,"51"+,-."#/"0/"%6%B6,89%:.-=";H%<-0$65106/"%#-,"51"+,-."#/"0/"%6%B6,89%:.-=";H%<-0$65106/"%#-,"51"+,-."#/"0/"%6%B6,89%:.-=";H%<-0$65106/"%#-,"51"+,-."#/"0/"%6%B6,89%:.-=";H%<-0$65106/"%#-,"51"+,-."#/"0/"%6%B6,89%:.-=";H%<-0$65106/"%#-,"51"+,-."#/"0/"%6%B6,89%:.-=";H%<-0$65106/"%#-,"51

+,C-."#/"0/"

#1,02%3%/4-52&" #,6789%3%:-;,6< 0"=#,6789 A2B02 >$56;,?%:-;./4 :-8<->"09

+,C-."#/"0/"

A,C$2 0" 0" 0" 0" 0" 0"

+,C-."#/"0/" 79,2 0" 0" 0" 0" 0" 0"+,C-."#/"0/" 5-B.2 0" 0" 0" ,-<2,0E%60- 0" 0"+,C-."#/"0/"

+16,-;2 0" 0" 0" 60- 0" 0"

+,C-."#/"0/"

$"50E%+16,-;2 0" 0" 0" #:98"%60- 0" 0"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%6$#42%'(2)#&*+&,+&

7.8%*,"9&: ;#$'1+:<%0=:#&*%&'()#&*+&,+&%$%>)?:)0&,"

@7A%*,"9&:

#8H



D>D>I>ED**O%3(*<>*EE*-=2#<#()"*34,"B

k)* 2>6<%<:H* %<* =):H$F<;B* (5<:H=4* 2Q"* 2494* <e6'#<%:<=:<?* k<;%"6=>;5B*

<e6'#<%:<=:"* ;<*3'D=A*9'F'#'()2* (*N6BF&'%2"* 9'6'("=4* (I5&4* 2>6<%)?* M6)N5B* <e6'd

#<%:<=:"* (* 9'E'N>*9'(6)&U*;<*3'D=A*%9)2Q"2*(*'N6)%2<:H*'E*9)24*2>6<%*%3>#<3*

=)H'#8*&*9)#2"B3*%* =<;%"6=>;5B*<e6'#<%:<=:B?*k)E*2>3"2'*3B%24*NI($*6'&)6"F'($=)*

=<;%6)N5B,*'N2BD=>*9'F'#'()2<6=$*<e6'#<%:<=:<?*@<*%9'E=B*9'6'("=>*2>6<%*E'56'*&<*

(F="&8* =>&'6"&)* (6)%'(I:H*9#)%&6"=?* 742'* 9#)%&6"=4* ;%'8* EU%6<E&<3* 9U%'N<=B*

%'6"*=)*9'#AF=B*)='#])=":&I*3)2<#"$6?

k<;%"6=>;5B* <e6'#<%:<=:<* %<* =)* O@X* %=B3&8* (>25"='8* 9#';<(8;B* ;)&'*

H'#"F'=2$6=B* =<9#)("E<6=A* 6"="<* %* NB6'8* )D* =)3'E#)6'8* ;)%='8* e68'#<%:<=:B?*

nN6)%2"* %<* %6)N5B* e68'#<%:<=:B,* 2<E4* 9'(6)&4,* %<* =)* O@X* %=B3&8* :H'();B* (<63"*

=<;<E='2=>?*@*=>&2<#I:H*9)#2"B:H*(4&)F8;B*%6)N5B*NB6'd3'E#'8*e68'#<%:<=:",*;"=E<*

%<* 242'* 9)#2"<* ;<(B* ;)&'* 2<3=>* e")6'(A?* nN6)%2"* %* =<;%6)N5B* <e6'#<%:<=:B* ;%'8*

F9#)("E6)* E<e"='($=4*%6)N5B* 5<E'de")6'('8* e68'#<%:<=:B* )*(42($Q<;B* H'#"F'=2$6=B*

9$%*(*N6BF&'%2"* 9'6'("=4* (I5&4* 2>6<%,* ;<H'D* H'#=B* '&#);* ;<*#'F9'F=)2<6=I*3B#=>*

F<%B6<='8*e68'#<%:<=:B?

##8



!"#$%&'%((%

!"#$%$&'()*+,(-
).'/012

)*"+,-%.,/01%2345%#563!

7895:"#+",+"

#;9,/%<%+=50/&" #93*>?%<%@5A934 ,"2#93*>? .$03A91%@5A:+= @5>45.",?
B%B%B B%B%B B%B%B C%C%C B%B%C

!"#$%&'()#&*+&,+&-

#;9,/%23#,/ #93*/ D/6,/ @5$93&E2?+?
B%B%B B%B%B B%C%C C%C%C

D9E$/ *?9/ 056:/ 8;395A/ $"0,-%8;395A/
B%C%C B%B%B B%B%C B%B%C B%B%C

F9E5:"#+",+"
.,/&,01/$%'(2)#&*+&,+&

3$#&4,)*/%'(2)#&*+&,+&

G=:,E$?

"895:"#+",+"%3%639>?%@:52"AH%45,$30;,3+"%#59"0;"895:"#+",+"%3%639>?%@:52"AH%45,$30;,3+"%#59"0;"895:"#+",+"%3%639>?%@:52"AH%45,$30;,3+"%#59"0;"895:"#+",+"%3%639>?%@:52"AH%45,$30;,3+"%#59"0;"895:"#+",+"%3%639>?%@:52"AH%45,$30;,3+"%#59"0;"895:"#+",+"%3%639>?%@:52"AH%45,$30;,3+"%#59"0;"895:"#+",+"%3%639>?%@:52"AH%45,$30;,3+"%#59"0;

89E5:"#+",+"

#;9,/%<%+=50/&" #93*>?%<%@5A934 ,"2#93*>? D/6,/ .$03A91%@5A:+= @5>45.",?

89E5:"#+",+"
#;9,/%23#,/ 954/9,-%3,5 954/9,-%3,5 #@?>"%," 954/9,-%3,5 ," ,"

89E5:"#+",+" #93*/ 954/9,-%3,5 #@?>"%3,5 3,5 954/9,-%3,5 ," ,"89E5:"#+",+"
D/6,/ ," #@?>"%," 954/9,-%3,5 #@?>"%3,5 ," ,"

89E5:"#+",+"

@5$93&E2?+? ," ," ," ," ," ,"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%1,/&,01/2%'(2)#&*+&,+&

"895:"#+",+"%3%639>?%@:52"AH%45,$30;,3+"%#59"0;"895:"#+",+"%3%639>?%@:52"AH%45,$30;,3+"%#59"0;"895:"#+",+"%3%639>?%@:52"AH%45,$30;,3+"%#59"0;"895:"#+",+"%3%639>?%@:52"AH%45,$30;,3+"%#59"0;"895:"#+",+"%3%639>?%@:52"AH%45,$30;,3+"%#59"0;"895:"#+",+"%3%639>?%@:52"AH%45,$30;,3+"%#59"0;"895:"#+",+"%3%639>?%@:52"AH%45,$30;,3+"%#59"0;

89E5:"#+",+"

#;9,/%<%+=50/&" #93*>?%<%@5A934 ,"2#93*>? D/6,/ .$03A91%@5A:+= @5>45.",?

89E5:"#+",+"

D9E$/ #@?>"%," ," ," ," ," ,"

89E5:"#+",+" *?9/ 3,5 954/9,-%3,5 #@?>"%," 954/9,-%3,5 ," ,"89E5:"#+",+" 056:/ 954/9,-%3,5 954/9,-%3,5 ," 954/9,-%3,5 ," ,"89E5:"#+",+"

8;395A/ #@?>"%," #@?>"%," 3,5 #@?>"%," ," ,"

89E5:"#+",+"

$"0,-%8;395A/ ," 954/9,-%3,5 954/9,-%3,5 3,5 ," ,"

!"#$%&'()#&*+&,+&%$%5&5"%4(14%,$%6$#42%'(2)#&*+&,+&

7.8%*,"9&: ;#$'1+:<%0=:#&*%&'()#&*+&,+&%$%>)?:)0&,"

@7A%*,"9&:

###



CECES99[$"1(429/V:%6,.Q

ua9<#"3<=2$6=>* N46)* %28E'($=)* O@* e68'#<%:<=:<* ;<E<=$:2"* (4N#)=I:H*

('E'#'F98%2=I:H*)='#])=":&I:H*%'6B*=)*($9<==A3*%8N%2#$28?*@$9<==I*%8N%2#$2*

N46* FH'2'(<=* (* 9'E'N>* F&85<N=B:H* 2>6<%* 2()#8* H#)='68* F* ($9<==A* 3)624*

%<%2$();B:B* F* NB6AH'* (FE85=AH'* ($9=)*)* 9B%&8?* ^(>* 9#'2"6<H6A* %2#)=4* 2>6<%* N464*

'9)2Q<=4* ($9<==I3* =$2>#<3?* 7>6<%)* N46)* QBF<=>* &'=2)3"='($=)* #'F2'&4*

)='#])=":&I:H* %'6B* 2)&,* )N4* E'56'* &* 8%9'&';"(A* <e6'#<%:<=:"* %'6B* =)* 9'(#:H8*

2>6<%?* k<;(>25B*<e6'#<%:<=:<*%'6B*%<*9'* QBF<=A3*F)%'6'($=B*(>25"='8*(4%&42'()6)*

9Q"N6"D=>* E'* 9'6'("=4,* 9QB9)E=>* N6BF&'* =)E* 9'6'("='8* (I5&4* 2>6<%?* 7B32'*

F9U%'N<3* %<* 9'E)Q"6'* %"386'()2* %"28):"* F* #<%2)8#$2'#%&A* 9#)a<,* 2<E4* %'6<3"*

&'=2)3"='()='8* ($9<=='8* '3B2&8,* &2<#$* NI($* =<;J)%2>;5B* 9'E6'D&'8* =$%2>=d

=I:H*3)6<N,*9'2)D3'*H"%2'#":&'8*'3B2&8*N<F*3)6N4?*@IN>#*%'6B*N46*QBF<=*F<;3Ad

=)*;<;":H*=<;J)%2>;5B3*(I%&42<3* (*H"%2'#":&I:H*'N;<&2<:H?* P#'* <a9<#"3<=2*N464*

(4N#$=4* %B#)=* %'E=I,* E"H4E#$2* %B#)=8* ($9<=)2AH',* %B#)=* H'Q<J=)2I,* E8%"J=)=*

%'E=I,* 2<2#)H4E#$2* E8%"J=)=8* ($9<=)2AH',* E8%"J=)=* E#)%<6=I,* H<a)H4E#$2*

E8%"J=)=8* H'Q<J=)2AH',* :H6'#"E* %'E=I,* :H6'#"E* ($9<=)2I,* H<a)H4E#$2* :H6'#"E8*

H'Q<J=)2AH'* )* 8H6"J"2)=* %'E=I?* j)DE'8*F* 8(<E<=I:H* %'6B* N46)* &'=2)3"='($=)*

(DE4*+*F&85<N=B*($9<==$*2>6<%)?

j*9QB9#)(>*2>6<%*(<6"&'%2"*l/*33*É*l/*33*É*0S/*33*F*($9<==A*3)624*N46'*

'EF&'85<='* =>&'6"&*9'%289U*)*9'3>#U*9';"()*)*96="()?*k<;6<95B*F9#):'()2<6%&A*

)* ;"=A*(6)%2='%2"* N464*E':B6<=4*%*3)62'8,*9Q"* ;<;BD* 9QB9#)(>*N46*'N;<3'(I*9'3>#*

($9<==A*&)5<,*9B%&8*)*('E4*0*|*l*|*/,K-?*P'8D"2*N46*&Q<3"J"2I*9B%<&*%*(<6"&'%2B*F#=*

E'* l*33?* @$9<==$* 2>6<%)* N46)* %'6<3"* &'=2)3"='($=)* (F6B=$=B3* #'F2'&U* %'6B*

3<=5B*96':H'8*2>6<%?*O&$F)6'*%<,*D<*&*E':B6<=B*'92"3$6=B*<e6'#<%:<=:<*=)*9'(#:H8*

($9<==I:H*2>6<%*;<*F)9'2Q<NB* 2>6<%)*9'%2)("2* (DE4*E'*K/36*0l,+*q*H3?* #'F2'&8*

%'6B* (<* 2Q<:H* :4&6<:H?* \<F"* ;<E='26"(I3"* :4&64* (F6B=$=B* N46)* 2>6<%)* 9'=<:H$=)*

9Q"#'F<=>* (4%:H='82* (* E)=I:H* 9'E3B=&$:H?* h<6&<3* 2<E4* 3>6'* 2<'#<2":&4* E'*

&)DEAH'* 2>6<%)*(4(F6B=)2*0/*]*%'6"* #'F9852>=A* (* S/36* E<3"=<#)6"F'()=A*('E4?*

j(U6"* =BF&A*#'F98%2='%2"*E"H4E#$28*%B#)=8*($9<=)2AH'*N46*9'8D"2* ;<H'*=)%4:<=I*

#'F2'&?* @4%4:H$=B* "* C':<=B* 2>6<%* 9#'NBH)6'* (* 9#'%2Q<EB* %* #<6)2"(=B* (FE85='8*

(6H&'%2B*9Q"N6"D=>*+-W-/*q?*7)2'*(FE85=$*(6H&'%2*N46)*F('6<=)*F*EU('E8*F(I5<=B*

9#)(E>9'E'N='%2"* (F="&8*<e6'#<%:<=:<*(>25"=4*9'8D"2I:H*%'6B,* F$#'(<s*%<*3>6)*

E'* 8#J"2A* 3B#4* N6BD"2* #<$6=I3* 9'E3B=&$3?* PQ<E9'&6$E)6'* %<* 2<E4,* D<* %'6"*

##"



%* =BF&'8* #<6)2"(=B* (6H&'%2B* (FE8:H8* =)E* ;<;":H* =)%4:<=I3* #'F2'&<3* N8E'8*

(4&)F'()2* =BF&'8,* 9QB9)E=>* D$E='8* <e6'#<%:<=:"* )* 3'H'8* %<* (* 2>6<%<:H* )* =)*

;<;":H* 9'(#:H8* (4%&42'()2* (* 9'E'N>* #'F2'&U?* \<F"* 242'* %'6"* F* E)=AH'* (IN>#8*

9)2QB*:H6'#"E*($9<=)2I*)*H<a)H4E#$2*:H6'#"E8*H'Q<J=)2AH'?

O@*e68'#<%:<=J=B*C'2']#)e"<*%'6<3"*&'=2)3"='()=I:H*($9<==I:H*2>6<%*N464*

9'QBF<=4* 9'%2894* E'9'#8J<=I3"* (* 'EN'#=A* 6"2<#)28Q<* 2)&,* )N4* N46'* E':B6<='*

%2<;=I:H* 9'E3B=<&* 9'Q"F'($=B* (5<:H* %=B3&U?* 7>6<%)* N46)* (<* 23>* 'F)Q'($=)*

E(>3)*%2<;=I3"*O@_* FE#';",* FE#';<*O@* F$Q<=B* N464*83B%2>=4*(<*(I5:<*2>6<%* 2)&,*

)N4* %3>#* F$Q<=B* %(B#)6* TH<6* l-* {* %* 9'34%6='8* &'63":B* =)* 2>6<%'* V%=B3)=I*

'N;<&2Y?*7>6<%)*N46)*C'2']#)C'($=)*2)&A*(<*("E"2<6=A3*%(>26<,* FE#';<*("E"2<6=AH'*

%(>26)*N464*83B%2>=4*'NE'N=I3*F9U%'N<3*;)&'*FE#';<*O@*F$Q<=B?

O@* e68'#<%:<=:<* N46)* F&'83$=)* )* (4H'E=':'($=)* 9'F'#'($=B3* 2>6<%*

(*O@*F$Q<=B*)*=)*O@*e68'#<%:<=J=B:H*C'2']#)e"B:H?*@FH6<E<3*&*2A3)28*9#$:<*N46'*

=82=A* 6'&)6"F'()2,* F&'83)2* )* 9'9%)2* <e6'#<%:<=:<* %'6B,* 9QB9)E=>* ;"=A* (F="&6A*

;<(4,* =)9QB&6)E* (F="&* 9'5&'F<=B?* @I%6<E&<3* <a9<#"3<=28* N46* 9'9"%* "=2<=F"24*

)* N)#<(='%2"* O@* e68'#<%:<=:<* (* F$("%6'%2"* =)* <e6'#<%:<=:"* ;<E='26"(I:H* %'6B?*

c;"52>=A* "=C'#3):<* N464* &'39)#'($=4* %* 98N6"&'()=I3"* "=C'#3):<3"*

'* O@* e68'#<%:<=:"* 3"=<#$6U* %2<;=A* :H<3":&A* 9'E%2)24?* O@* e68'#<%:<=:<*

F)%'6<=I:H* 2>6<%* N46)* %#'(=$($=)* %* O@* e68'#<%:<=:B* #<C<#<=J=B:H* ($9<==I:H*

2>6<%,* &2<#$* N46)* (<* 2Q<:H* :4&6<:H* 9'='Q<=)* E'* K/36* E<3"=<#)6"F'()=A* ('E4?*

7<=2'*9'%289*3>6*NI2*'NE'N'8*9'%2898*F)%'6'($=B*'%2)2=B:H*2>6<%?

O@* e68'#<%:<=:<* 96':H4* #<C<#<=J=B:H* 2>6<%* 3>6)* 23)(5B* e")6'('8* N)#(8?*

@*Fo=>*'E9)#8*('E4*N46)*9'F'#'($=)*'E6"5=$,*%6)N$*NB6'd3'E#$*O@*e68'#<%:<=:<?*

PQBJ"='8*2'H'2'* ;<(8*N46)*FQ<;3>*3"]#):<*=<F&)#N'=)2"F'()=AH'* ($9=)*(6"(<3*

'9)&'()=AH'* (F6B=$=B* ('E4?* @* 9'#'(=$=B* %<* %9<:"e":&I3"* O@* e68'#<%:<=:<3"*

<e6'#<%:<=:B* %'6B* N46)*"=2<=F"2)*O@*e68'#<%:<=:<*(I5<*8(<E<=A*Fo=4*=)*9'(#:H8*

#<C<#<=J=B:H* 2>6<%* F)=<EN)2<6=$* )* =<3>6)* N4* 3B2* F$%)E=B* (6"(* =)* :<6&'(A*

(I%6<E&4* <a9<#"3<=28?* @* 6"2<#)28Q<* ;<* 8(<E<=)* 5"#'&$* 5&$6)* N)#<(='%2B*

O@* e68'#<%:<=:<*3"=<#$6U* =)* N$F"* 8H6"J"2)=8* ($9<=)2AH'* F)H#=8;B:B* =)9QB&6)E*

NB6A,*D682A,*#UD'(A,*J<#(<=A,*6'%'%'(A,*e")6'(A*)*3'E#A*'E%2B=4*V("F*j)9?*K?*0?*+?*SY?

c* 2<%2'()=I:H* %'6B* N46)* =<;"=2<=F"(=>;5B* O@* e68'#<%:<=:<* F)F=)3<=$=)*

(*9QB9)E>*<e6'#<%:<=:B*%B#)=8*%'E=AH'*)*8H6"J"2)=8*%'E=AH'?*7)&A*<e6'#<%:<=:<*

2>:H2'* %'6B* =)* 9'(#:H8* ($9<==I:H* 2>6<%* N464* =<;(>25B,* E'&'=:<* E':H$F<6'*

##@



&* 9'5&'F<=B* 2>6<%* (* EU%6<E&8* 9U%'N<=B* %'6B?* k<;"=2<=F"(=>;5B* O@* e68'#<%:<=:<*

=<N46)* (* 'N'8* 9QB9)E<:H* F)F=)3<=$=)* 9'8F<* (* 9)#2"B:H* %* =<;%"6=>;5B*

<e6'#<%:<=:B?* P'E'N=$* "=2<=F"2)* O@* e68'#<%:<=:<* 9)#2"B* %* =<;(>25B* <e6'#<%:<=:B*

N46)* F)F=)3<=$=)* 2)&A*(* 'N6)%2<:H*%*3<=5B*3B#'8*(I%&428*8(<E<=I:H*%'6B* =)*

9'(#:H8* 2>6<%?* G)#<(='%2* =<;"=2<=F"(=>;5B* O@* e68'#<%:<=:<* N46)* 8* 'N'8* ;3<d

='()=I:H* %'6B* 9Q<($D=>* NB6$?* O* %B#)=8* %'E=AH'* %<* 5&$6)* O@* e68'#<%:<=:<*

9'H4N'()6)* 'E* NB6A* N)#(4* E'* 'E%2B=U* 3'E#A?* P'E6<* 6"2<#)28#4* 3UD<* NI2*

O@*e68'#<%:<=:<*3"=<#$68*2H<=)#E"28*V%B#)=*%'E=IY*D682'd3'E#$*V("F*j)9?*K?*0?*+?*

SY?* @* 9QB9)E>*8H6"J"2)=8* %'E=AH'* N464* &#'3>*=<;"=2<=F"(=>;5B* NB6A* O@* e68'#<%d

:<=:<* 6'&$6=>* 9'F'#'($=4* 'E%2B=4* &#A3'(A* O@* e68'#<%:<=:<,* &2<#A* 9'E'N=>*

;)&'* 8* %B#)=8* %'E=AH'* 9'%289=>* 9Q<:H$F<64* E'* 3'E#I:H* 'E%2B=U?* nN6)%2"*

%* =<;"=2<=F"(=>;5B* e68'#<%:<=:B* 3>64* 2<=E<=:<* (42($Q<2* =<9#)("E<6=A* H'#"F'=d

2$6=B* 6"="<*=<N'* 9$%4*(*N6BF&'%2"* 9'6'("=4*2>6<%,* (4%&42'()64* %<*2<E4*(*'E9)#'(A*

Fo=>?

c* H6<E"%&)* "=2<=F"24* O@* e68'#<%:<=:<* =$%6<E8;B* 2>6<%)* &'=2)3"='()=$*

%B#)=<3* H'Q<J=)2I3?* k)* 2>:H2'* 2>6<%<:H* =<N46)* 9'F'#'($=)* D$E=$* %"6=$*

<e6'#<%:<=:<*(*9'E'N>*:H'3$JU*=<N'*("E"2<6=I:H*&#4%2)6U?* @*='#3$6=B3*%(>26<*

N464*9Q"N6"D=>*E'*9'6'("=4*(I5&4*($9<==I:H*2>6<%*9'F'#'($=4*%6)NA*9'(6)&4*%'6B,*

&2<#A* ("F8$6=>* (42($Q<64* F23)(6A* 9)#2"<* =)* 9'(#:H8?* 742'* 9)#2"<* (4&)F'()64*

5<E'de")6'('8*O@* e68'#<%:<=:"?* z'#=B* '&#);* 'N6)%2"* <e6'#<%:<=:<*3>6* F9#)("E6)*

"=2<=F"(=>;5B* O@* e68'#<%:<=:",* ;<;BD* N)#<(='%2* N46)* 9'%8=82)* E'* NB6'd3'E#I:H*

'E%2B=U?*@*2A2'*J$%2"*%<*2)&A*(4%&42'()6'*(>25B*3='D%2(B*%'6B?*@*'EN'#=A*6"2<#)28Q<*

;<* F3B=>=',* D<* O@* e68'#<%:<=:<* 3"=<#$68* <9%'3"28* VH<92)H4E#$2* %B#)=8*

H'Q<J=)2AH'Y*3UD<*NI2*D682'dNB6$*V("F*j)9?*K?*0?*+?*SY?

M6)N$* O@* e68'#<%:<=:<* N46)* 9'F'#'($=)* 8* 2>6<%* &'=2)3"='()=I:H*

E"H4E#$2<3* %B#)=8* ($9<=)2AH',* 2<2#)H4E#$2<3* E8%"J=)=8*($9<=)2AH'* )* H<a)d

H4E#$2<3*E8%"J=)=8*H'Q<J=)2AH'?*@*9QB9)E>*E"H4E#$28*%B#)=8*($9<=)2AH'*N46)*

9'F'#'($=)* (<6":<* %6)N$* 3'E#)($* e68'#<%:<=:<* (* 9'E'N>* H'#"F'=2$6=BH'*

=<9#)("E<6=AH'* 9$%8,* (4%&428;B:B* %<* (* Fo=>*=)E*9'6'("='8*2>6<%?* @<*("E"2<6=A3*

%(>26<*=<N46)*=)*2>:H2'* 2>6<%<:H*9'F'#'($=)*D$E=$*<e6'#<%:<=:<*)="*9'5&'F<=B?*

@FH6<E<3* &* =BF&A* &'=:<=2#):"* #'F2'&8* 9'8D"2AH'* &<* &'=2)3"=):"* 2>6<%* =<6F<*

(I%6<E<&*(4H'E='2"2*;)&'*'E6"5=I*'E*#<C<#<=J=BH'*2>6<%)?*k<6F<*2<E4*(46'8J"2,*D<*

;<* 9QBJ"='8* %6)NA* O@* e68'#<%:<=:<* 3"]#):<* =<F&)#N'=)2"F'()=AH'* ($9=)?*

##F



@*'EN'#=A*6"2<#)28Q<*%<*8($EB,*D<*%$E#'(<:*3UD<*3B2*D682'8,*NB6'8*)D*=)F<6<=)6'8*

O@* e68'#<%:<=:"* V("F* &)9?* K?* 0?* +?* SY?* k)* 2>6<%<:H* &'=2)3"='()=I:H* 2<2#)d

H4E#$2<3* E8%"J=)=8* ($9<=)2AH'* E'56'* &* 2('#N>* (<63"* %6)NI:H* <e6'#<%:<=:B*

9Q"N6"D=>* E'* á* ;<;":H* (I5&4?* 742'* 9)#2"<* %<* ("F8$6=>* (4F=)J'()64* 3B#=I3*

F23)(=82B3?* O@* e68'#<%:<=:<* 3'E#I:H* 'E%2B=U* %<* =)* 2>:H2'* 2>6<%<:H*

(4%&42'()6)*(*'N6)%2<:H*'E9'(BE);B:B:H*F23)(6I3*9)#2"B3?*k<;(>25B*<e6'#<%:<=:<*

H<a)H4E#$28*E8%"J=)=8*H'Q<J=)2AH'* N464*F)F=)3<=$=4*(*9$%<:H*9Q"N6"D=>*=)E*

9'6'("='8* (I5&4* 2>6<%,* 9'E* 2'82'* 'N6)%2B* %<* (4%&42'()6)* %'8("%6$* (<63"* %6)N$*

<e6'#<%:<=:<?* @*3B%2<:H*%6)NA*<e6'#<%:<=:<*N46)* F)F=)3<=$=)*O@* e68'#<%:<=:<*

5<E'de")6'(A*N)#(4?

O*2>6<%* &'=2)3"='()=I:H*:H6'#"E<3*($9<=)2I3*)*H<a)H4E#$2<3*:H6'#"E8*

H'Q<J=)2AH'* 9'E6<* 9Q<E9'&6)EU* =<N46)* 9'F'#'($=)* 9#)&2":&4* D$E=$* <e6'#<%d

:<=:<*)="*O@*e68'#<%:<=:<?*P'E'N=I* ;<(*=)%2)6*(*9QB9)E>*:H6'#"E8*%'E=AH',*&E<*

%<*=<9'E)Q"6'*9#'&$F)2*O@*e68'#<%:<=:"*<e6'#<%:<=:<,*&2<#$*N46)*%9B5<*';<E"=>6$?*

@*'EN'#=A*6"2<#)28Q<*;<*8(<E<=)*3'D=$*#UD'($*)D*'#)=D'('dJ<#(<=$*O@*e68'#<%d

:<=:<*3"=<#$68*H)6"28*V:H6'#"E*%'E=I,*("F*&)9?*K?*0?*+?*SY?

@* 9QB9)E>* =<;%"6=>;5B:H* <e6'#<%:<=:B* E8%"J=)=8* %'E=AH'* )* E8%"J=)=8*

E#)%<6=AH'* (* 9'E'N>* :H'3$JU* N46* 9'F'#'($=* ;<(* 9'26)J<=B* O@* e68'#<%:<=:<*

%'6<3"* =<&'=2)3"='()=I:H* ($9<==I:H* 2>6<%?* @* 6"2<#)28Q<* %<* 8($EB* (* 9QB9)E>*

3"=<#$68*="2#'=)2#"28*VE8%"J=)=*%'E=IY*3'D='%2*D682A*O@*e68'#<%:<=:<,*3"=<#$6*

="2#'&)6"2* VE8%"J=)=* E#)%<6=IY* %<*3UD<* (4F=)J'()2* NB6'8*O@* e68'#<%:<=:B* V("F*

j)9?*K?*0?*+?*SY?

c* 8(<E<=AH'* (496I($,* D<* 9'F'#'()=$* N)#<(='%2* O@* e68'#<%:<=:<*

(4N#)=I:H* %'6B* =<'E9'(BE$* TE);U3* F* 'EN'#=A* 6"2<#)28#4,* &E<* ;%'8* 8(<E<=4*

O@*e68'#<%:<=:<*3"=<#$6U*:H<3":&4*'E9'(BE);B:B:H*=>&2<#I3*F*(4N#)=I:H*%'6B?*

7<=2'* C)&2* 3UD<* NI2* 3"3'* ;"=A* E$=* 5"#'&'8* 5&$6'8* 3'D=I:H* N)#<(='%2B*

O@* e68'#<%:<=:<*3"=<#$6U,* 9Q"J<3D* (5<:H=4*3'D='%2"* =<38%B*NI2*(*E'H6<E)=A*

6"2<#)28Q<*8(<E<=4?

##I



M99!"&.4*5.0980:4

F6:4&("#/012910:4-11H9K&%?<91&986%129:4-1-9

/24-R1H$#9#?%#(.(9/9.#:46%69:/E9`24&9/9T&$"0,56

I>E**[$4,"6*\,)H%*4*C):5(/%

ME@E@99i#.&%*R&569G&K04.<

7"&)+9 9 9 @4%'J"=)

>."6:+9 9 z)(6BJ&U(*G#'E

3,"6:&+9 9 z'#=B*P)%<&),*F)="&6$*'N<:*c)H#$E&)*8*1<EJ<*=)E*M$F)('8

>?)6.4+9 9 &'%2<6*%(?*@B2)

F6:4&("#/&1H9,2%#+9 %2Q<E'(>&$* e"]8#$6=B* )* E<&'#)2"(=B* =$%2>==$* 3)6N)*

* %* 3'2"(4* c(>%2'($=B* P)==>* \)#"",* &QBD'(I* E<&'#*

* )*%2Q<E'(>&A*'3B2&4

j%*Y'29("86129K2:4&9:9G#G*:6K+9 C#)]3<=24* =$%2>==I:H* 3)6<N* )* '3B2<&*

* * =)*(I:H'E=B*%2>=>*(B2>F=AH'*'N6'8&8

7%&:*\*.&569G&K04.<+* j8628#=B*9)3$2&)

F6U*:4"&812982:%#9#?)6.4(9/9A[7!+*0llK0LS*d*+S0

!&K04.#(9#,+* +?*-?*0p-Z

ME@EC99A,&)69#9G&K0456

3(4#"+99 9 9 =<F=$3I,*=<%"]='($='

[%#$9&9,&4#/0129#?)6.4(+9 &'%2<6*N46* F)6'D<=*9Q<E*#?* 0K0p,* 9U('E=>*#'3$=%&$*

* * * * %2)(N),*&2<#$*N46)*=>&'6"&#$2*9Q<%2)('($=)

[%#$9&9,&4&569K&%6?+9 ]'2":&A*=$%2>==A*3)6N4*9)2#=>*F*p/?*6<2*0l?*%2'6<2B"+(

##J

"+( $ vhiUuV$ uV$WhUhÇg0`]zV$]V$ZazQ]g0zV$ L!$ ],;'5&$;-!$ 07')$-$L)B(39<5$:$a59O5V$T7G)I!ppZpd!
/#HT#15



e&46"*0%p9465$1*.&+9 9 9)2#=>9%<::'*=)*($9<==A3*=$2>#8*)*($9<==A*'3B2:<

!%#5$&956%H9"6:4&("#/&1H980:4*|* 9Q"N6"D=>*0+*3"

`VK-"&9,#5$#/&1V5$9U#4*5.V5$9K&%6?9&9G#/"5$Q9#K246.|* 9Q"N6"D=>*p,-*3"

ME@EM99A,&)69#9&.5*

`%&:412.+* * * `f,* 9#$('* H'%9'E)Q<=B* (6)%2=B* k$#'E=B* 9)3$2&'(I*

* * * * T%2)(,* TF<3=B* 9)3$2&'($* %9#$()* (* `<%&I:H*

* * * * G8E>;'(":B:H

[G"0/569#?)6.4(+* * M9#$()*%2$2=BH'*H#)E8*1"9=":<

>?)6,1&46%p9*1/6:4#"+9 M9'6<&* PQ$2<6A* c)H#$E&4,* j* 1"9=":"* 0Z,* +pl* -K*

* * * * j<;D6":<

!&K04.#/V9,#R#"+* * \]#?* P<2#* M<(<#),* * M's)* g'6C%:Hâ2F'($* ^"M?,* T?'?9?*

* * * * kPä*7<6J

X0/"$91&9"6:4&("#/012|* j'=F<#()J=B* F$&#'&* =)* =$%2>==I:H* 3)6N$:H*

* * * * =)*(I:H'E=B*%2>=>*6'E"*V)*%'8("%<;B:B:H*C#)]3<=2<:HY*

* * * * &'%2<6)* %(?* @B2)* (* c)H#$E:<,* !)=* @';2>:H'(%&I,*

* * * * X)&862)*#<%2)8#'($=B*OP),*0K?*0K?*K/0+

T0/&R1H9:4&1#/*:.#|* f'FH'E=82B* 3>%2%&AH'* TQ)E8* M(>26$* =)E* M$F)('8,*

* * * * J?*;?|*\MkMLl-ZZLK/0-LnMädl,*F<*E=<*0S?l?*K/0-

T$#4#/*46%|* * * X)&862)*#<%2)8#'($=B,*O="(<#F"2)*P)#E8N":<

F6:4&("#/&%&+* * G:_?* [()=)* \"6"'='($,* =)* E)65B3* T%<&8* 9#):'()6)*

* * * * G:_?*\)#&A2)*f<=F'($

!6,&U#U*5.V9,#R#"+* \]#?*)#2?*!)=*@';2>:H'(%&I,*PH?^?

>,?#"109:G#%(G"056+* [=]?* P<2#)* 1<%=")&'($,* PH?^?* Vj)2<E#)* :H<3":&A*

* * * * 2<:H='6']"<*Xf*OP)Y,

;6"K219R&G#86429&9(.#186129&.56+* E8N<=*K/0-,*J<#(<=<:*K/0S

##N



ME@ES99A,&)69#9,#.(K614&5*

Z#.(K614&5*9/<G"&5#/&%&+* G:_?*[()=)*\"6"'='($

g#4#U"&\*69G#]2,*%&+9 G:_?*[()=)*\"6"'='($

!#(Y*409465$1*.&+9 h)='=*unM*^*-/,*h)='=*unM*^*S/

!#8649:4"&1946J4(|** lK

!#864*/<#?"&R612+9 Sp

!#8649G]2%#$+* l

e2:4#9(%#Y612+9 O="(<#F"2)* P)#E8N":<,* X)&862)* #<%2)8#'($=B,*

* )#:H"(*C)&8624,*!"#$%&'()*+,*-./*/0*1"2'3456

##T



I>D**[$4,*&%3()-&5(4&319*,41-:%"()/%

j'%2<6* %(?* @B2)* %<* (* %'8J)%='%2"* =):H$FB* =)* NQ<H8* ('E=B* =$E#D<* �("H'(,*

F=$3A*9'E*=<%9#$(=I3*=$F(<3*ã<6"(&)?* !<E=$*%<*'* 9U('E=>* #'3$=%&I* &'%2<6,*

;<H'D* "=2<#"A#* "* <a2<#"A#* 9#'5<6* 3='H)* %2)(<N=B3"* T9#)()3"?* PQ<%2'* %<*

(* "=2<#"A#8* &'%2<6),* 9'E* (#%2()3"* E#8H'2=I:H* '3B2<&,* E':H'()64* %2Q<E'(>&A*

=$%2>==A*3)6N4?

7)2'* E'&83<=2):<* %<* (F2)H8;<*&* =$%2>==I3*3)6N$3*)* '3B2&$3*=)* J<6=B*

%2>=>*(B2>F=AH'*'N6'8&8*%3>#<3*E'*6'E"?

k)* 6<(A* %2#)=>* (B2>F=AH'* 'N6'8&8* V9Q"* 9'H6<E8* F* 6'E"Y* %<* (* H'#=B* J$%2"*

E':H'()6)* e"]8#)?* 7)2'* e"]8#)* N46)* (* 3"=86'%2"* 346=>,* FQ<;3>* &(U6"* 59)2=A*

J"2<6='%2",*'F=)J'($=)*F)*E'=$2'#)"+),*J"*F)*=<F=$3AH'*%(>2:<?*@*9#UN>H8*#<%2)8d

#$2'#%&I:H* 9#):B* %<* =$3* 9'E)Q"6'* F;"%2"2,* D<* %<* 9)2#=>* ;<E=$* '* 2'#F'* (I;<(8*

w:G(#+:Q)I!/.))G!B.,&&?*c* :<6A*&'39'F":<*%<*E':H'()6)*9'8F<*9)#2"<*%*9'%2)('8*

)#:H)=E>6)*m)N#"<6)*V9)2#=>*&'6?*0+p/Y?

k)* E'6=B* 6<(A* J$%2"* (B2>F=AH'* 'N6'8&8* %<* =):H$FB* ;<E='E8:H$* 3)6N)*

&QBD'(AH'*E<&'#8,*9#'(<E<=$*(*J<#(<=A*6"=:<*=)*NB6A3*9'E&6)E8?

k)*9#)(A*%2#)=>* (B2>F=AH'* 'N6'8&8* %<* (* H'#=B* J$%2"* V%43<2#":&4* &* 3)6N>*

)#:H)=E>6)* m)N#"<6)Y* =):H$FB* =>&'6"&* C#)]3<=2U* J<#(<=A* 3)6N4?* @FH6<E<3*

&<* %2)(8* E':H'($=B* =<=B* 3'D=A* 8#J"2,* '* ;)&I* 3'2"(* %<* ;<E=)6'?* @* E'6=B* J$%2"*

;<*E':H'($=)* %2Q<E'(>&$* '3B2&),* J$%2<J=>* "* %*9'(#:H<3*)*=>&'6"&*E#'N=>;5B:H*

C#)]3<=2U*3)6<N*F*9'FE>;5BH'*J)%'(AH'*'NE'NB,*9Q<E<(5B3*F*N)#'&)?

##H

"+)$vhiUuV$WhUhÇg0`]zV$ZazQ]g0z!$#HT#!



I>I**+&A'1-:

MEME@99!]6,5$#R29G"QR.(K<9&9R0:&$<

[$"1(429G]6,5$#R25$9R10KV5$9G"QR.(KQ9&9R0:&$Q9/9#?)6.4(+"+*

:"G619f9%*:4#G&,9@PLW+* %2)(<N=>dH"%2'#":&I* 9#UF&83,* [=]?* )#:H?* P)(<6*

* * * * \'5r$&*MPPjnjP*"++

R0]29@PLW+* * * #<%2)8#$2'#%&I* 9#UF&83,#,, * 9#'C?* !"QB* 7'#'s,* _@O*

* * * * P#)H)* d* 'N;<(* ]'2":&I:H* 3)6<N* 9'E* 36)E5B3"*

* * * * '3B2&)3"

@PLN+* * * * 'E&#4(* %2Q<E'(>&I:H* =$%2>==I:H* 3)6<N,* 9'E*

* * * * (<E<=B3*9#'C?*!"QBH'*7'#'=>#,!

@PLN9q9@PLL+9 * )#:H<'6']":&I* 9#UF&83,* PH^#?* _=2'=B=* z<;=),*

* * * * )#:H<'6']":&I*T%2)(*`M_@*#,"

@PBM9q9@PBS+* * * )#:H<'6']":&I*9#UF&83,*!?*�86:'($#,#

@PBS+9 * * * E'E)2<J=A* F);"52>=B* '&#);U* 'E&#42I:H* C#)]3<=2U*

* * * * ($9<==I3*23<6<3,*9#'C?*!"QB*7'#'s#,&

CDDB9&9CD@@+9 * E)65B*)#:H<'6']":&A*9#UF&834*(*<a2<#"A#8*(*N6BF&'%2"*

* * * * H6)(=B:H*%2>=*&'%2<6)#,'

#"8

"+* $QcQg_V Q!$E'(#.$,+:Q)I!(2+%)I!NQ(#&!)Q(#G))P!7.1X-!).!:L40+%)I!(#G)G!2,'(X-#QR'!9+(#'1.! (:5!
mI#.!:!w.0,Q%4'!$!Y'%N'!).%!"QJ.:+$5$S+A&,?,-3$A(3<5!$o,6&+65p!$a+',?K[&V$%6+-5(2+')$Z)(9:C+<5$
R)=:&')$(5;'):(,-367V$"8#@!$o<+'!$N!T!$"8#Jp$S,;':A6.$2q$B''AqrrB9&!B)69&5!65'r#8#HIrI@H@#!
"++$^gÇùz]V$Z!$C+(#'1!(:5!mI#.!:!w.0,Q%4'{!`')-5C6\$B+;',(+<=>$)$)(<B+'5=',6+<=>$A(E2=:?V$Z()B)V$
/#HNI1V$c6'5(67$'+;=$`Z]g]Z$Z()B)!
#,, $Qg_gûV$i!$E'(#.$,Q#+,(9Q!J2,Q:.!.!%+9$7')#.4'!2,OJ9$7$!:!9+(#'1'!(:5!mI#.!:!w.0,Q%4'!)5r"5d$
Z()B)$/#HNI1V$UZb$Q5&O!
#,!$Qg_gûV$i!$E'(#.$,Q#+,(9Q!J2,Q:.d!JQ9,'(-!.!3+#+%+9$7')#.4'!J!+%9,L:Q)I!(#R'%+:G9L40!7.1'X!
:!9+(#'1'!(:5!mI#.!:!w.0,Q%4'V$Z()B)$/#HNJ1V$UZb$Q5&O!
#,"$vhiUuV$WhUhÇg0`]zV$ZazQ]g0z!$#HT#!
#,#$Z!$^)<=E$-5$;-.?$O&36=:$:-397V$M5$63&52,-3$2A(3-)$65CK&)$6)&5256)!$c6P,(?)<5$O5(A)&$2q$i:&+5$
Ç%aXg0zV$ mL(1'%9-! .,40'+1+A&49P0+! :LJ9$7$! XL:.1P0+! 9+(#'1.! (:5! mI#.! :! w.0,Q%4'! .! )Q:,0!
2,'J')#.4'!.,40'+1+A&49L40!)Q1'JO!$:'%')P0+!+XF'9#$V$ =,A+5$(:=,A+;:$2$"H!$#"!$ #HTT$-$ )(<B+-:$
UZb$ bgZ$-$Q5&O+$j$93&5$A)=$ i)6$R_gay]$w$Z5'($XvgQüWg_V$w2,Q:.!+!JQ40,.))P!.94&!:!w.0,Q%4'd!
+9,'(!*.:1IN9O:!b,+%V$#HT@$)$6\=,&+=)$?3&,$ P,',G()*+7V$='5(.$D;,:$-[)=$C52$A,A+;E$)$':97M$;A7[5$
+6P,(?)'+-67B,$<B)()='5(:!
#,& $Qg_gûV$iV$w2,Q:.!+!(#.:$!+%9,-#L40!)Q(#G))L40!7.1'X! :!9+(#'1'!:!w.0,Q%4'!rz'1&:(9Q! +X1.(#rV$
Z()B)$/#HTF1V$c6'5(67$'+;=$`Z]g]Z$Z()B)V$UZb$Q5&O!
#,' $ ^uX]ÉV$ Z!$ C+(#'1! (:5! mI#.! :! w.0,Q%4'd!^)&>$ A47;A\-5=$ =$ 9\D+63?$ A,B4C7-367$ 6)$0K;,O+6\!$
/"8#"1V$;!$#8I!



CDDP+* * * * #<%2)8#$2'#%&I* 9#UF&83* (I3)6N4* (* 9#<%N42$Q<,*

* * * * G:_?* !)=)* ^8=);%&$,* G:_?* 18&$5* z#"=E),* (<E'8:B*

* * * * 9#$:<* \]#?* )#2 ?* 18N'5* \):H)J&',* X)&862)*

* * * * #<%2)8#'($=B,*O="(<#F"2)*P)#E8N":<*#,(

CD@@9q9CD@C+* * E'96s8;B:B* 9#UF&83* )* #<%2)8#'($=B* #<C<#<=J=B*

* * * * 96':H4* 3)6N4* =)* (I:H'E=B* %2>=>* 9#<%N42$Q<,* G:_?*

* * * * !)=)* ^8=);%&$,* (<E'8:B* 9#$:<* ^':?* !)#'%6)(* !?* _62,*

* * * * O="(<#F"2)*P)#E8N":<*#,)

CD@C9q9CD@M+* * #<%2)8#$2'#%&I* 9#UF&83* #<%2)8#'($=B* =$%2>==I:H*

* * * * 3)6<N* )* %2Q<E'(>&I:H* '3B2<&* (* 9#<%N42$Q",* G:_?*

* * * * 1<=&)* M6'8&'($,* G:_?* 7'3$5* 7"2'#,* G)#N'#)*

* * * * @)Q<;&'($,* \)#2"=)* P'6$&'($,* (<E'8:B* 9#$:<* \]#?*

* * * * )#2?*!)=*@';2>:H'(%&I,*O="(<#F"2)*P)#E8N":<*#,*

MEMEC99o2%691&/&R()252$#9"#R'2]61H$#9G"QR.(K(

hB6<3* ;<* 9'&#)J'()2* (* 9#UF&838* 3)6BQ%&A* (IFE'N4* =)* J<6=B* %2>=>*

(B2>F=AH'*'N6'8&8*)*9Q"6<H6A*J$%2"*%<(<#=B* %2>=4* )D*9'*H#)=8*=<;(I:H'E=>;5BH'*

'&=)?* G8E<* 9'9%$=)* 3)6BQ%&$* (IFE'N)* 9QB%685=A* J$%2"* 6'E"* &'%2<6),* %2)(*

9'5&'F<=B* 3)6<N,* E$6<* N8E<* 9#'(<E<=)* C'2'E'&83<=2):<* %2$();B:BH'* %2)(8*

9'5&'F<=B?

P#UF&83* %<* 2)&A* F)3>QB* =)* 9QB9)E=A* #'F6"5<=B* '#])=":&I:H* 6$2<&*

J"* E#8H'2=I:H* (6"(U* 9'3':B* O@* e68'#<%:<=:<?* ^$6<* N8E<* 9#'(<E<=* :H<3":&'d

2<:H='6']":&I* 9#UF&83,* &2<#I* %<* F)3>QB* =)* %2#)2"]#)e""* 9'(#:H'(I:H* T9#)(*

)* "E<=2"e"&):"* 9';"(* )*9"]3<=2U?* @* =<9'%6<E=B* Q)E>* N8E<* =82=A* %2)='("2* 'N%)H*

('E'#'F98%2=I:H*%'6B*)*(4Q<5"2*'2$F&8*<6"3"=):<*N"'6']":&AH'*=)9)E<=B?

^)65B3*&#'&<3*N8E<*9#'(<E<=B*F&'85<&*3)2<#"$6U,*&2<#A*N8E'8*(*9#UN>H8*

#<%2)8#'($=B*9'8D"24?

#"#

#,( $ ^uXvue]gV$ aV$ S%Uui`]zV$ iV$ v_cUSuV$ a!$ /,OJ9$7+:Q! %+9$7')#.4'! 7.1IR(9P! :LJ%+X-!
2,'(X-#QR'!(:5!mI#.!:!w.0,Q%4'!$!Y'%N'!).%!"QJ.:+$V$%6+-5(2+')$Z)(9:C+<5$/"88H1!
#,) $ S%Uui`]zV$ i!$@+21x$FI4I! 2,OJ9$7!7.1IR(9P! :LJ%+X-! 2,'(X-#QR'! 9+(#'1.! (:5! mI#.! :! w.0,Q%4'!
$! Y'%N'! ).%! "QJ.:+$! .! ,'(#.$,+:Q)I! ,'3',')N)I! 21+40-! (#R'%+:G9L40! 7.1'X! :! 2,'(X-#QR&d$
S+A&,?,-3$A(3<5V$a+',?K[&$/"8#"1!
#,* $`ag%]g0zV$ a!$ 0giQüXvg0`]ÄV$ i!$QcQg_V$ Q!$0uòhi]g0zV$W!$ Zgaz]g0zV$^!$E'(#.$,Q#+,(9L!
2,OJ9$7! .! %+9$7')#.4'! ,'(#.$,+:Q)I! )Q(#G))L40! 7.1'X! .! (#R'%+:G9L40! +7I#'9! :! 2,'(X-#QR&!
9+(#'1.!(:5!mI#.!:!w.0,Q%4'V$%6+-5(2+')$Z)(9:C+<5V$R)=:&')$(5;'):(,-367V$a+',?K[&$/"8#@1!



k)* F$&6)E>* 9#UF&838* N8E<* =)(#D<=* 9'%289* #<%2)8#$2'#%&I:H* 9#):B?*

P'%289* "* &'=:<9:<* #<%2)8#'($=B* 3)6<N* (* 6'E"* N8E'8* =)(#D<=4* 2)&,* )N4* N464*

(*%'86)E8*%*#<%2)8#$2'#%&I3"*F$%)H4*F*9Q<E:H'FB:H*6<2?

MEMEM99e64#,<9G"QR.(K(

_K-%65.#$*:4#"*5.V9G"QR.(K

• MH#'3$DE>=B* "=C'#3):B* F* 9Q<E:H'FB:H* 9#UF&83U* )* 'EN'#=A*

6"2<#)28#4

F6:4&("04#":.V9G"QR.(K

• @"F8$6=B* 9#UF&83* (* E<==B3* #'F92I6<=A3* %(>26<,* (* #)F)=2=B3*

N'J=B3* '%(>26<=B,* 9<#&8%=B* 3<2'E)* 9#UF&838* V9'&6<9<3Y*

)*O@*e68'#<%:<=J=B*C'2']#)e"<
• nEN>#* (F'#&U* 9#'* :H<3":&'d2<:H='6']":&I* 9#UF&83* V)=)6IF)*

9"]3<=2U,* 9';"(* )* %2#)2"]#)e"<* 9'(#:H'(I:H* T9#)(,* &()=2"2)2"(=B*

)*&()6"2)2"(=B*%2)='(<=B*'N%)H8*('E'#'F98%2=I:H*%'6BY
• X'2'E'&83<=2):<
• m#)e":&$*E'&83<=2):<

!]2"#,#/-,1V9G"QR.(K

• 9#UF&83*'N%)H8*(6H&'%2"*)*('E'#'F98%2=I:H*%'6B

• 9#UF&83* %2#)2"]#)e"<* )* %6'D<=B* 3)6N4* %* 9'E&6)E<3* 3<2'E)3"*

%(>2<6=A* 3"&#'%&'9"<* %* 9#(&'('8* )=)6IF'8* 3<2'E)3"* %(>2<6=A*

3"&#'%&'9"<* )* %&<='():B* <6<&2#'='(A* 3"&#'%&'9"<* %* 9#(&'('8*

)=)6IF'8*VMu\Lu^ÄY

• "E<=2"e"&):<* '#])=":&I:H* 6$2<&* 3"&#':H<3":&I3"* #<)&:<3"*

)*&'3N"=):B*3<2'E*964='(A*:H#'3)2']#)e"<*)*H3'2='%2=B*%9<&2#'d

3<2#"B*VmhL\MY

#""



MEMES99_K-%65.#$*:4#"*5.V9G"QR.(K

I>I>L>E**](&-<"5*=#3(4&#%*143(%2)*3$>*?6()

j'%2<6* %(?* @B2)*N46* (*F)="&6A*'N:"* c)H#$E&)*%2)(<N=>*"*H"%2'#":&4*=<;%2)#5B*

)* =<;(IF=)3=>;5B* 9)3$2&'8?* ^'E=<%* FU%2)6* =)* 3B%2>* ;)&'* H6)(=B* E'&6)E*

<a"%2<=:<*'N:<?

n*(F="&8*'N:<*c)H#$E&)*)*)="* '*F)6'D<=B*&'%2<6)*=<3$3<*D$E=A*E'&6)E4?*

k<;%2)#5B* F9#$()*'* 'N:"* c)H#$E&)* ;<* F* KS?* J<#(=)* 0K0p?* !E<* '* 2<a2* (* E)#'():B*

6"%2"=>*PQ<34%6)*n2)&)#)*[?* V00p.W0K+/Y,* &E<*;<*8(<E<=',*D<*N46)*'N<:*%9'6<J=>*

%*&'%2<6<3*)*9Q"6<H6I3*T;<FE<3*E)#'($=)*@45<H#)E%&A*&)9"286<?* Vv???w.,.%40.7!

'#! 4&,4$&#$7! '$)%'7! 4$7! $)&:',(&(! 2',#&)')4&&(d! (&1:&(d! 2,.#&(d! .|$&(d! :&11&(d!

'441'(&'åwY#,+ *c)H#$E&)* FU%2)6)*3);<2&<3*&)9"2864*E'* #'&8*0l+S,* ;)&* E'&)F8;<*

Q)E)*E)65B:H*9B%<3=I:H*9#)3<=U?*#!,

-?* F$QB* 0Kl.* %<* X"6"9,* N"%&89* %)6:N8#%&I* )* 9#'N'52* (45<H#)E%&I* (FE)6*

c)H#$E&4* (<* 9#'%9>:H* %<&#<2$Q<* &)='(=B&)* z<#3)=)?* @* 2'32'* 'NE'NB* 9)2#=>*

9#'N>H6)* E#8H$* %2)(<N=B* C$F<* E=<5=BH'* &'%2<6),* )* 2'* (* 9'E'N>* %2)(N4* ]'2":&A*

F('=":<* )* F)&6<=82B* &'%2<6)* D<N#'('8* &6<=N'8?* ^)65B* F3B=&)* 9':H$FB* F* #'&8*

0+K.?* c)H#$E&)* ;<* FE<* 9'9#(A* 8($E>=)* ;)&'* 3>%2<J&'|* +22&%$7! ".,.#09.5!

k<E6'8H'*9'2A*;<*=)*9#'2>;5B3*NQ<H8*ã<6"(&4*(4N8E'($=*H#)E*j6'%2<#N<#]?#!!

nE* #'&8* 0+lZ* %BE6"6* =)* H#)E>* j6'%2<#N<#]* 9#'N'52* !"=EQ":H* F* 1"9A?*

c)*!"=EQ":H)* ;<*&'%2<6*9'9#(A*8($E>=*;)&'*C)#=B*)*9QB%685B:B*E>&)=$28*(*`<#(<=A*

ç<J":"?* P#)(E>9'E'N=>* 9'%6<E=B3* E#D"2<6<3* F* Q)E* (45<H#)E%&A* &)9"2864*

c)H#$E&4*N46* 9$=*é6NB&?* P'2A,* (* #':<*0l+S,* N46)* c)H#$E&)* F)%2)(<=)*\"&86$5"*

7#J&'("*F*1B94?*c)*7#J&U,*(*#':<*0-SK,*FB%&)6'*3>%2'*c)H#$E&)*9#$('*2#H8*)*N46)*

9'(I5<=)*=)*3>%2'*7#H'($*c)H#$E&)?* f'&8*0S+S*9Q<:H$FB* c)H#$E&)*E'*E#D<=B*

@'6C)*_E)3)* F* P)99<=H<"38* )* =$%6<E=>* G8#")=<3* 1)E"%6)(<3* =)*@)6E52<;=4?*

@*2A2'*E'N>*E'56'*&*9#(=B*N)#'&=B*9Q<%2)(N>?*k)*9'J$2&8*0Z?* %2'6<2B*%<*c)H#$E&)*

&#$2:<* E'%2)6)* E'* (6)%2=":2(B* NQ<(='(%&AH'* '9)2)* n23)#)* c"=&)?* ^)65B3*

#"@

#,+ $;+%'V!%&21+7.#&4$(!'#!'2&(#+1.,&$(!,'A)&!b+0'7&.'!ZZ!s'%5!6,&'%,&40d!=5od$Z()G)5$^X^ôccV$-=&)9$
O!$@NFV$;!$F8H!
#!,$vhiUuV$WhUhÇg0`]zV$ZazQ]g0z!$#HT#!
#!! $ v()9$ ]&,;'5(C5(GV$ &+9,-\$ 45O56>$ Ñ],=(C5D=Ö$ D5$ 965;$ 2<5&)$ 2)6+=&>V$ A)'(6>$ D56$ -$ '5(.667?$
(5&+.P:!



3);"2<6<3* N46* !)=* 1<'9'6E*^'=$2,* &=BD<* F* 7#)82%%'=8* )* X)6&<=52<=)?* c)* ;<H'*

9U%'N<=B*N46* &'%2<6*'9>2*9Q<%2)('($=*V0.+ZY?*@*#':<*0.Z+*F):H($2"6*:<6'8*'N<:*

9'D$#?*j*'N='(<=B*&'%2<6)*E'56'*(*#':<*0.Z.?*@*#':<*0Z-/*9'%2"H6*c)H#$E&8*E)65B*

9'D$#?* P'* =>3* =$%6<E'()64* =<FN42=A* T9#)(4* )* '9#)(4* &'%2<6)?* P)2QB* 3<F"* =>*

='(I* &#'(* )* 9'FE>;"* 2AD* ='(']'2":&I* 3'N"6"$Q?* @<* K/?* %2'6<2B* N46)* '%)F<=)*

("2#$D'($*'&=)*)*E$6<* N46)* 2)&A*9#'(<E<=)*&'396<2=B* (I3)6N)* &'%2<6)?* @* #':<*

0p-Z*N46*&'%2<6*F)9%$=*E'*M2$2=BH'*%<F=)3*=<3'("2I:H*&8628#=B:H*9)3$2<&?

O%=<%<=B3*(6$E4*F<*E=<*K.?*Z?*0pSp*N46'*#'FH'E=82'*'* 6"&("E):"*c)H#$E&4?*

^U('E<3* N46)* (I%2)(N)* ('E=BH'* EB6)* �("H'(?* M<E3* 6<2* =)2'* 'N<:* c)H#$E&)*

F)="&6)?* k)*3B%2>* ;%'8*E'E=<%* ;<;B* 9'FU%2)2&4*(* 9'E'N>*&'%2<6)* %(?* @B2),* %':H4*

G'6<%2=A*P)==4*\)#"<*F* #'&8*0.+Z,* &)5=4*F* #'&8*0ZZS,* &QBD&8,* HQN"2'()*)*E('8*

'N42=I:H*E'3U,*&2<#A*;%'8*E=<%*(<*(6)%2=":2(B*P'('EB*1)N<?

nN;<&2* &'%2<6)* 3>6* NI2* 9U('E=>* %2#D<=* %2<;=>* ;)&'* 'N<:?#!" %@* "=2<#"A#8*

&'%2<6)* N46* 9Q<E* 96$='()='8* E<3'6":B* 9#'(<E<=* 9#'C<%'#<3* !"QB3* 7'#'=>3*

%'=E$D=B* 9#UF&83*(I3)6N4*V(* #':<*0p.-Y,* &2<#I*9Q"=<%6* "=C'#3):<*'* <a"%2<=:"*

=$%2>==I:H*3)6<N?#!#

P'*'E&#4(8*3)6<N*(*=$%6<E8;B:B:H*6<2<:H*(F="&64*E'3=>=&4,* D<*;<*=)*;"D=B*

)* (I:H'E=B* %2>=>* 9#<%N42<#")* F'N#)F<=* ]<=<)6']":&I* :4&68%?#!& * cQ<;3>* 9#$(>*

EB&4*2'382'*F;"52>=B*N46*&'%2<6*F):H'($=?*_(5)&*242'*E'3=>=&4*9#'($F<6'*)*%2$6<*

9#'($FB*3='D%2(B*=<;)%='%2B?

@*#':<*0pZ+*N46*F9#):'($=*9#';<&2*f/.7Q#)I9!JQ#+2+:P!+X1.(#&!w.0,Q%9.g5*

k$%6<E'()64*%2)(<N=B*T9#)(4,*3<F"*=>D*9)2Q"6)*(I3>=)*%2Q<5=B*&#42"=4*V9U('E=B*

9$6<=A* N'N#'(&4*N464* (43>=>=4* F)*96<:H'('8* &#42"=8Y,* E$6<*N46)* #<)6"F'($=)*

2<#)%)* 9Q<E* F$9)E=B3* 9#UJ<6B3* &'%2<6),* "=;<&2$D* F$&6)EU,* (=>;5B* C)%$E)?*

@* "=2<#"A#8* N46)* "=%2)6'($=)* ='($* 9'E6)H)* VE'* N<2'=8Y?* 742'* 9#$:<* N464*

F)%2)(<=4*9'*#':<*0pZp?#!'

P'* 9'3>#=>* E6'8HA* 9)8F<,* &E4* 9)3$2&)* 9'8F<* :H$2#)6),* N464* F* 9'98E8*

kPä* )* 'NJ)=%&AH'* %E#8D<=B* PQ$2<6A* c)H#$E&4* F)H$;<=4* 9#UF&83'(A* 9#$:<,*

#"F

#!"$^uX]É!$"8#"!
#!#$Qg_gû!$#HNI!
#!&$vhiUuV$WhUhÇg0`]zV$ZazQ]g0z!$#HT#!
#!'$QcQg_!$"8#@!



&2<#A*3>64* (A%2* &* 9QB9#)(>* #<%2)8#$2'#%&I:H*F$%)HU*=)*:<==I:H*%2Q<E'(>&I:H*

=$%2>==I:H*3)6N$:H?

I>I>L>D**+4C#3*34-<)3"9*C4,4.;*143(%2)

j'%2<6*E=<%* %2';B* (* 2>%=A*N6BF&'%2"* ('E=B*=$E#D<*�("H'(?* !<E=$*%<*'* ;<E='d

6'E=B*&'%2<6*'#"<=2'()=I*'E*(I:H'E8*=)*F$9)E?

j* %<(<#=B* %2>=>* 9#<%N42$Q<* ;<* 9Q"9';<=)* J24Q9)2#'($* H#)='6'($* (>D,*

(* ;<;B3D* 9QBF<3B* ;<* 83B%2>=)* %)&#"%2"<?* c$9)E=B* F$(>#* &'%2<6)* ;<* 9#'6'3<=*

N)#'&=B3* 9#)('TH6I3* 9'#2$6<3?* k)E* 9'#2$6<3* %<* =):H$FB* 9U6&#8H'(A* '&=',*

(<E'8:B* =)* &#8:H28?* P#UJ<6B* (#:H'6B* 9)2#'(I3* 52B2<3* %* &'=&$(=B3"* &QBE64*

9'* %2#)=$:H,* =)E* &'#8==B* QB3%'8?* k)* =$#'DB:H* ;<* C)%$E)* J6<=>=)* %E#8D<=I3"*

9"6)%2#4?*G'J=B*%2>=4* 6'E"* ;%'8*9#'6'3<=4*J24Q3"*'&=4*%*9U6&#8H'(I3"*'N6'8&4?*

M2<;=>* ;)&'* =)* F$9)E=B* C)%$E>* ;%'8* =$#'DB* 6'E"* J6<=>=4* %E#8D<=I3"* 9"6)%2#4?*

@* ;"D=B* %2>=>* &'%2<6)* %<* =):H$FB* N'J=B* (:H'E* %* #'3$=%&I3* T%289&'(I3*

9'#2$6<3?* @>D* ;<* (4F28D<=)* '9>#=I3"* 9"6BQ"?* k)* C)%$E>* (>D<* ;%'8* %2QB6='("2$*

'&A=&),*(*H'#=B3*9)2Q<*;%'8*E$6<*'&=)*%<*%<]3<=2'(I3*'N6'8&<3,*%<*%<E6'(I3*

9#'6'3<=B3?* M2Q<:H)* (>D<* (4NBH$* F<* J2(<#:'(AH'* (>=:<* )* ;<* 8&'=J<=)*

'%3"H#)=='8*N$=B?#!( *M2Q<5=B*&#42"=)*(>D<*"*6'E"*;<*='('E'N$*96<:H'($?*M'8J)%=$*

N)#<(='%2*C)%$E4* ;<* NB6'* d* J<#(<=$?* P6':H4*96$52>* ;%'8*9';<E=$=4* NB6<}*9"6)%2#4,*

9"6BQ<*)*'&<==B*'2('#4*;%'8*'9)2Q<=4*%42>*J<#(<=I3*=$2>#<3?

#"I

#!($QcQg_!$"8#@!



I>I>L>I**]()$%."6*$B$4H*143(%2)*3$>*?6()*$*@)=&5,/%

c* 9#'(<E<=I:H*9#UF&83U* (496I($* =$%6<E8;B:B* %2)(<N=B* (I(';* %2$();B:BH'*

&'%2<6)|#!)$%#!* $%#!+ $%#", *!<*)6<*=82=A*F3B="2,*D<*3='H'*TE);U*;%'8*9'8F<*2<'#"<,*F(6$52>*

9)&*;<*(<63"*=<;)%=$*E)2):<*=$%2>==I:H*3)6<N?

F#K01:.09c0R69aCE984/"4*1&9@ME9:4#%Eb+* 9#<%N42$Q,* (I:H'E=B* "* %2Q<E=B* J$%2*

6'E"*%*'&=4,*&#'9<=&'8,*9'#2$6<3

^#4*5.09c0R69aK6R*9%H4<9@MCL9&9@MSBb+* 9Q"%2)(>=)*(>D,*%)&#"%2"<*%*9'#2$6<3,*

'%2>=B* %)=&28$Q<,* =$%2>==A* 3)6N4*

(*9#<%N42<#"8*V9'*#':<*0+K/Y#"!

Z"($09U#4*5.09c0R6+* 3)6N4* =)* %<(<#=B* %2>=>* 6'E"* V0+Z/Y#""*

)*3)6N4*=)*(B2>F=A3*'N6'8&8*V0+p/Y#"#

!"/129?&"#.129c0R6+* 9<&'($=B* %2)#5B:H* '3B2<&,* 9Q<528&'($=B*

)* (I3)6N)* "=2<#"A#8,* F)FE>=B* #'3$=%&I:H*

'&<=,*9#'6'3<=B*='(I:H*'&<=

Z"($09?&"#.129c0R69aG#9@LBMb+* 9#'E6'8D<=B* 6'E"* %3>#<3*=)*F$9)E,* F)FE>=B*

'&<=* F* 9Q<E:H'FB* C$F<* )* 9#'6'3<=B* '&<=*

='(I:H,*F):H'()=I:H*E'E=<%}*9)2#=>*%2)(N)*

()#H)==B* &#8:H24* %* 2'J"2I3* %:H'E"52>3*

F(=>;5&8,* F(I5<=B* %2>=* &'%2<6)* )* FTD<=B*

(B2>F=AH'* 'N6'8&8* :"H6'('8* 9Q"FEB(&'8,*

F)&6<=82B* 9#<%N42$Q<*HQ<NB=&'('8* &6<=N'8,**

96<=2'($=B,*='(A*'3B2&4*)*3)6BQ%&$*(IFE'N)

@PE9:4#%642+* F)FE>='*N)#'&=B*'&='*(*9#<%N42$Q",* 'N='()*

&#'(8*)*%2#'98,*(I3)6N)

#"J

#!)$^gÇùz]!$#HNI!
#!*$vhiUuV$WhUhÇg0`]zV$ZazQ]g0z!$#HT#!
#!+$Qg_gû!$#HNJ!
#",$QcQg_!$"8#@!
#"!$ZX&%'7
#""$vhiUuV$WhUhÇg0`]zV$ZazQ]g0z!$#HT#!
#"#$ZX&%'7



CDE9:4#%642+* ='(A*F)%&6<=B*'&<=*("2#$D<3",* 83>6$* ]#'22)*

P)==4* \)#"<* 18#E%&A,* <6<&2#'d"=%2)6):<,*

(I3)6N)*"=2<#"A#8

I>I>L>L**?;:%'%"6*&%3()-&4$)"9*<53(#

!<E=$*%<*=$%2>==A*3)6N4*)*'3B2&4*=)*(I:H'E=B*%2>=>*H6)(=B*6'E",*9Q"6AH);B:B*

&*(B2>F=A38*'N6'8&8?

M'8N>D=>* %* #<%2)8#'($=B3* 3)6<N* )* '3B2<&* =)* (I:H'E=B* %2>=>* 6'E"* V=)*

(B2>F=A3* 'N6'8&8Y* N46'* 9#'($E>='* #<%2)8#'($=B* T%<&8*%<(<#=B* %2>=4* 6'E",* 9'*

H#)=":"* (43<F<='8* H#)='8* =<;(I:H'E=>;5BH'* '&=)?* f<%2)8#'($=B* 9#'($E>6)*

%28E<=2&)*\)#&A2)*f<=F'($?

I>I>L>M**+4C#3*,62)*)*H%=4*"5:8(-

\)6N4* =)*(I:H'E=B* %2>=>* 6'E",* J<6=B* %2>=>*(B2>F=AH'* 'N6'8&8,* 6F<*#'FE>6"2*

9'E6<* 83B%2>=B?* k)* 9#)(A* %2#)=>* (B2>F=AH'* 'N6'8&8* %<* F<* %2Q<E'(>&I:H*

N)#<(=I:H* (#%2<(* E':H'()64* 9'8F<* E#'N=A* C#)]3<=24* J<#(<=A* N)#<(='%2"?*

[=28"2"(=>*6F<*C#)]3<=24*#'FE>6"2,* 9'E6<*%42'%2"* J<#(<=AH'*'E%2B=8,*=)*E(>*Fo=4?*

M42>;5B* Fo=)*<('&8;<*::)*0-*:3*5"#'&I*9$%?*k)*F$&6)E>*E':H'()=I:H*C#)]3<=2U*

;"D*=<=B*3'D=A*8#J"2*'*;)&I*(I;<(*%<*9U('E=>*;<E=)6'?*

@<* %9'E=B* 9#)(A* J$%2"* %<*E':H'()6)* %2Q<E'(>&$* '3B2&)* N<F* 3)6N4* )(5)&*

%* 9U('E=B3* 9'(#:H<3?* k)* 2A2'* '3B2:<* %<* (4%&428;<* 9'8F<* E#'N=I* C#)]3<=2*

36)E5B*N)#<(=A*(#%2(4?*^6<*:H)#)&2<#8*6F<*%'8E"2,* D<*%<*9)2#=>*;<E=)6'*'*(#%2(8*

%2Q<E'(>&'8*V9'E'N=A*9'(#:H'(A*F9#):'($=B*'3B2&4Y?* X#)]3<=2*=<%<*=)*NB6A3*

9'E&6)E>* E()* J<#=A* 2()#4?* !<;":H* 9'E'N)* =)9'(BE$,* D<* N4* %<* 3'H6'* ;<E=)2*

'* C#)]3<=2* =$9"%8?* ^)65B* 9'E'N=A* C#)]3<=24* =<N464* =)* (B2>F=A3* 'N6'8&8*

F)F=)3<=$=4?

k)*6<(A*%2#)=>*(B2>F=AH'* 'N6'8&8*%<*(*H'#=B*J$%2"* =):H$FB*9'%2)()?*@FH6<d

E<3*&*(4%'&A38*%289="*F=<J"52>=B*9'(#:H8*)*C#)]3<=2$#=B38*%2)(8*E':H'($=B,*

=<N46'* F9'J$2&8*;)%=A,*'*;)&'8*9'%2)(8*%<*;<E=$?* P'*'J"52>=B* %<*'N;<("6'*=>&'6"&*

F$%)E=B:H*E<2)"6U,*&2<#A*=)9'3'H64*;<;B*"E<=2"e"&):"?*

X"]8#)* ;<*(%)F<=)*E'*%42AH'*J<#(<=AH'*9'F)EB?*\)6N)*'E*9U6"*%2<H<=*E'6U*

:H4NB,* )6<* E6<* E':H'()=A* 'N#4%'(A* 6"="<* 6F<* 'E285"2,* D<* ;<* e"]8#)* F'N#)F<=)*

#"N



(*9'&6<&8?*P'%2)()*;<*&*E"($&'("*=)2'J<=)*9#)(I3*#)3<=<3?*z6)()*;<*F):H4:<=)*

F<* 2QBJ2(#2<J=BH'* 9#'e"68* %* 3B#=I3* 9'EH6<E<3?* P#)($* #8&)* ;<* F'N#)F<=)*

%*D<H=);B:B3*]<%2<3*(*9'E'N>* FE("D<=AH'* 8&)F'($J&8*)*9#'%2Q<E=BJ&8?* @* 6<(A*

#8:<*E#DB* 9'%2)()*368(B:B* 9$%&8*%* =<J"2<6=I3"* C#)]3<=24* 9B%3)?* c* H'#=B* J$%2"*

F)E* (4#U%2);B* F<6<='d3'E#$* &QBE6)?* nE>(* 9'%2)(4* ;<* (* 'E%2B=8* 2<96A* J<#(<=>*

%*=<J"2<6=I3"*E<2)"64*(*'&#'(A,* F<6<=A*)*5<E)(A*N)#<(='%2"?*P'%2)()*3$*F(6$52=B*

TJ<%,* &2<#I* 9Q"9'3B=$* %9B5<* J)9&8?* k)* H6)(>*3$* 9'%)F<='8* ;<3='8* &'#8=&8*

V=<N'* J<6<=&8Y* %* &QBD<3?* c)* H6)('8* 9'%2)(4* ;<* &#8H'(I* ="3N8%,* &2<#I*

;<*'#$3'()=I*J<#(<='8*)*%'8N>D='8*3'E#'8*6"=&'8?*PQ<E*9'%2)('8*;<*83B%2>=*

'NEA6=B&'(I* T2()#,* <('&8;B:B* %(I3*2()#<3*9869"2?* c* 2'H'2'* T2()#8* ;<* (4=<%<=)*

(FHU#8* (<#2"&$6=B* NB6$* 6"="<,* 9)2#=>* N4* %<* 3'H6'* ;<E=)2* '* %2';)=* 9#'* &="H8?*

k)* E#8HA* %2#)=>* v9869"28w* %<* E':H'()6'* =>&'6"&* C#)]3<=2U* 5<E'd3'E#A*

N)#<(='%2"?*^6<*T2()#8,*&2<#I*C#)]3<=24*%9'6<J=>*2('QB*%<*6F<*E'3=B()2,*D<*N4*%<*

3'H6'*;<E=)2*'*:B9*5)2U?

P'E* e"]8#'8,* (<* %9'E=B* 6<(A* J$%2"* (B2>F=AH'* 'N6'8&8,* %<* =):H$FB* 96':H)*

9';<E=)=$* ;<E='E8:HI3* &QBD'(I3* E<&'#<3?* 7('QB* H'* ::)* 0,K* :3* 5"#'&A* 6"="<,*

&2<#A*%<*9#)("E<6=>*&'63'*9Q<2B=);B?*@F="&$*2)&*3QBD&'($*%Br,*(42($Q<;B:B*J2(<#:<*

'* (<6"&'%2"* ::)* 0/* :3* É*0/* :3?* M2#)=)* &)DEAH'* 2)&2'* (F="&6AH'* J2(<#:<* ;<* (<*

%(A3* %2Q<E8* &'63'* 9#'2=82)* &#$2&'8* %"6='8* 6"="B?* ^6'8HA* 6"="<* ;%'8* 9)2#=>*

3)6'($=4*9'3':B*=>;)&A*9'3U:&4,* =)9Q?*3)652'&8,* &E<D2'*&#$2&A,* %"6=>;5B* 6"="<*

;%'8* FQ<;3>* 3)6'($=4* 'E* #8&4?* 1'&$6=>* ;%'8* J<#(<=A* 6"="<* ;<52>* 9'E9'Q<=4*

6<3'($=B3* ;<3='8* J<#='8* 6"=&'8?* cE$* %<,* D<* (* 6<(A* %2Q<E'(A* J$%2"* ;<* 96':H)*

E<&'#8* F)&'=J<=)* E")]'=$6=>* (<E<='8* H#)=":B,* %2<;=I* E';<3* N8EB* "* %2#)=)*

9#)($,* "* &E4D* FE<*9'5&'F<=B*=)6<F<=B*H#)=":<*2A3>Q*=<83'Ds8;<?*@*%'8J)%='%2"*

%<* 2)&*E"($&'("*)%':"8;<*2()#*H#'2"2>*F)&'=J<=AH'* 'N6'8&8?*\QBD&'(I*E<&'#*N4*

2<E4* =)9QB&6)E*3'H6* F9'E'Ns'()2*3QBD* '&=)?* M2)(* E':H'($=B* ;<* (5)&* =)2'6"&*

C#)]3<=2$#=B,*D<*;E<*9'8F<*'*;<E=8*F*3'D=I:H*()#")=2?* !<*F);B3)(A,*D<*2<=2'* 249*

E<&'#8*=<N46*="&E<*;"=E<*(*"=2<#"A#8*&'%2<6)*F)F=)3<=$=?

#"T



I>I>L>N**^14"4K&)G#/19*)")24K#%

P'%2)()*=)*(B2>F=A3*'N6'8&8*N46)*(*E'%289=A* 6"2<#)28Q<*'F=)J'($=)*;)&'*

=<F=$3I*%(>2<:* =<N'* E'=$2'#?* !<E=B3*F* :B6U*83>6<:&'dH"%2'#":&A* #<5<#5<* N46'*

'N;)%=>=B* "E<=2"24* 2A2'* e"]8#4?* @* 9#UN>H8* J"52>=B* E'56'* &* 'E&#42B* )* FJ"2<6=>=B*

=>&2<#I:H*E<2)"6U*3)6N4?* PQ<E<(5B3* %<* ;<E=$* '* &QBD<&* =)* H6)(>* )* &QBE6)?* 742'*

E<2)"64*=$3*=)9'3'H64*9Q"*H6<E$=B*)=)6']":&I:H*3)6<N?

!"#$%&$%AV$ ^)&C)$A,;')-K$6)$-7'\26.?$,C&,:=:V$=,;'5&$;-!$07')$-$L)B(39<5!

@*#$3:"*83>6<:&'dH"%2'#":&A*#<5<#5<*%<*9'E)Q"6'*=);B2*)=)6']":&'8*=$%2>=d

='8* 3)6N8?* !<E=$* %<* '* =$%2>=='8*3)6N8* (* &'%2<6<* %(?* !)&8N)* (>25BH'* (* 'N:"*

^)6<JB=?* @I3)6N)*&'%2<6)*;<*E)2'($=)*E'* Z/?* 6<2*0l?* %2'6<2B?#"& %\)6N)*9'%2)(4*=)*

(B2>F=A3* 'N6'8&8* (* c)H#$E:<* N46)* E'%8E* (* 6"2<#)28Q<* E)2'($=)* E'* p/?* 6<2*

0l?*%2'6<2B?#"'

#"H

#"& $ C+(#'1! (:5! >.9$X.5$ gC5<$ S)&5O76!$ o,6&+65p!$ "88H$ o<+'!$ N!H!$ "8#Jp$ S,;':A6.$ 2q$ B''Aqrr
sss!9)&5<+6!<2r+695Y!ABAä<&)65=ã#F!
#"'$vhiUuV$WhUhÇg0`]zV$ZazQ]g0z!$#HT#!



!"#$%&$%AW$ U3;'\663$ ?)&C)$ ->D5-:$ L-\;',-367$ Z)66\$ ^)(++$ -$ =,;'5&5$ ;-!$ i)=:C)$
$ $ -\'[7B,$-$S)&5O76\!#"(

k)*^)6<JB=%&A*3)6N>*;<*F'N#)F<=)*9'%2)()* &6<JB:BH'* )#:H)=E>6)* m)N#"<6)*

9Q<E* P)=='8* \)#"B?* !E<* '* (I;<(* c(>%2'($=B* P)==>* \)#""?* P#'* =$%* ;<* EU6<D"2$*

9'%2)()*)#:H)=E>6)*m)N#"<6)?*_=E>6*;<*F):H4:<=*(*9'&6<&8*%*9'FE("D<='8*9#)('8*

#8&'8* %* 249":&I3* D<H=);B:B3* ]<%2<3,* (* 6<(A* #8:<* E#DB* 368(B:B* 9$%&8?* j'6<3*

H6)(4*3$*&#8H'('8* %()2'F$Q?* _#:H)=E>6* ;<* F)H)6<=* E'* J<#(<=A* E#)9<#"<,* ;<H'*

&QBE6)* ;%'8*=)3'E#)6$?* \)6N)*N46)*=<E$(='* #<%2)8#'($=),* %2)(* E':H'($=B* N46,*

9)2#=>,* 2)&A*C#)]3<=2$#=B,*9Q<%2'*;<*9'E'N='%2*%<*c)H#$E<:&'8*3)6N'8*FQ<;3$,*

)*2'*9Q<E<(5B3*(*&'39'F":"*)*N)#<(='%2"*9'%2)(4*)#:H)=E>6)*m)N#"<6)?*\)6BQ%&I*

%246*"*&()6"2)*;%'8*=)'9)&*(<63"*'E6"5=A?

k)* F$&6)E>* 2A2'* )=)6']"<,* )* 2)&A* 9'* 'J"52>=B* 9'(#:H'(I:H* =<J"%2'2*

)* =$%6<E=A3* v'N;<(8w* &QBE<6,* %<* =$3* 9'E)Q"6'* =)(#$2"2* 9'%2)(>* =)* (B2>F=A3*

'N6'8&8* ;<;B* 9U('E=B* "E<=2"28?* !<E=$* %<* '* C#)]3<=2* (I;<(8* F(>%2'($=B* P)==4*

\)#"<,* &2<#I* N46* 9'5&'F<=*9Q"* %2)(<N=B* T9#)(>* (B2>F=AH'* 'N6'8&8* VFQ<;3>* 9'*

#':<*0.Z+Y?* k)* (B2>F=A3*'N6'8&8*%<* F* :<6AH'* (I;<(8*E'E=<%* F):H'()6)* 9'8F<*

9'%2)()*)#:H)=E>6)*m)N#"<6)?

O* =>&'6"&)* 9Q<E=B:H* J<%&I:H* E>6* 9':H$F<;B:B:H* F<* %2<;=AH'* 'NE'NB* N46)*

9'8D"2)*9'E'N=$*&'39'F":<?* !<E=$* %<* =)9QB&6)E*'* E<%&'('8*3)6N8*c(>%2'($=B*

#@8

#"($vg^ga]uV$i!$/+J%)G!A+#&49P!$7G)I!:!v'40Q405!Z()B)$/#HTI1V$;!!#FN#n#I"J!



P)==>*\)#""* V0+l-*W*0+-/Y*3"%2#)*@45<N#'E%&AH'* :4&68?* !<E=$* %<*'* =)9#'%2'*

'E6"5='8* 3)6N8,* ;)&* F* H6<E"%&)* &()6"24* 2)&* "* (IF=)38,* 9Q<%2'* 6F<* (4%6<E'()2*

E<2)"64* %H'E=A*%<* c)H#$E<:&'8*3)6N'8?* nN)* )=E>6A* ;%'8*F):H4:<="* (*9'&6<&8?*

j* E"($&'("* ;%'8* =)2'J<="* 9#)(I3* #)3<=<3?* @* 6<(A* #8:<* E#DB* 368(B:B* 9$%&8,*

9#)($*#8&)*;<*F):H4:<=)*%*D<H=);B:B3*]<%2<3,*(*9'E'N>*FE("D<=AH'*8&)F'($J&8*

)*9#'%2Q<E=BJ&8?* z6)()*)=E>6)*;<*3B#=>*9'FE("D<=$,*3)6'()=$*F<*2QBJ2(#2<J=BH'*

9#'e"68?* nN)* )=E>6A* 3);B* =)* H6)(>* ;<3='8* &'#8=8* VJ<6<=&8Y* %<* FE'N=I3*

&QBD&<3?

!"#$%&$%BX$ S5;=,-3$?)&C)$->D5-:$L-\;',-367$Z)66\$^)(++V$0K[5C(,9;=>$<K=&:;!#")

#@#

#") $L-\;',-367$Z)66\$^)(++!$l&9&2'%&.!o,6&+65p!$/"8#I1!$o<+'$#8!##!$"8#Jp$S,;':A6.$2q$ $B''A;qrr
<;!s+=+A59+)!,(Grs+=+r0K~XI~u#5C(,9;=~X@~WSt<K=&:;âr?59+)rR+&5q0K~XI~u#5C(,9;=
~X@~WSt<K=&:;tntL-~XF~HW;',-~X@~u#6~X@~uStZ!t^)(++ VtU~X@~u#(,96
~X@~uStG)&5(+5t-tZ()25!DAG!



MEMEW99F6:4&("04#":.V9G"QR.(K

I>I>M>E**+&A'1-:*$*&4'C(B2%"9:*,%""6:*3$8(2%

@<* (I5:<* ::)*+*3* 'E*9'E6)H4* %<*(<* %2>=$:H*(4%&428;<*=>&'6"&* 9'3>#=>*

#'F%$H6I:H* '2('#U?* !<;":H* (<6"&'%2"* ;%'8* #UF='#'EA,* )6<* =<9Q<%)H8;B* #'F3>#*

FH#8N)* Z/* É* :3* ./* :3* É* ./* :3?* k)* (B2>F=A3* 'N6'8&8* ;%'8* '2('#4* =)* 'N'8*

%2#)=$:H*83B%2>=4* %43<2#":&4,* (* N6BF&'%2"* #'H8*=)()F8;B:B3*=)* %<(<#=B* )* ;"D=B*

%2>=8?*k)*6<(A*%2#)=>*N46*;<E<=*F*'2('#U*J$%2<J=>*F)FE>=*=>&'6"&)*&)3<=4,*&2<#A*

9Q<%)H'()64*=)E*9'(#:H*%2Q<E'(>&A*'3B2&4?*

k<=B*F:<6)*FQ<;3A,*F*;)&AH'*J)%'(AH'*'NE'NB*9'9"%'()=A*'2('#4*9':H$F<;B?*

PU('E=>*N46'*=<;(B:<*F()D'($='*(4%(>26<=B,*D<*(F="&64*;"D*9Q"*%2)(N>*&'%2<6),*&E4*

N464* 2#$34*V&'=F'64Y*;<E='26"(I:H*9)2<#* 6<5<=B*9'%289=>* F)FE>=4*E'* %2>=*)*9'*

%&'=J<=B* 9#):B* ;<E='E85<*'EQBF=824?* PQ"* 9'F'#'($=B* &)! (&#$* ;<* FQ<;3A,* D<* ;%'8*

'2('#4*x9#'9';<=4v*(<*('E'#'(=A*T#'(="* #'F%$H6I3"*3<:H)=":&I3"* E<C<&24*(<*

%2Q<E'(>&I:H*'3B2&$:H?*@*E<C<&2<:H*;%'8*3B%24*9'=<:H$=4*FN42&4*%2)#A*<6<&2#'d

"=%2)6):<?*7B3*%<*E'%2$($3<*&*E)65B*T()F<,*)*2'*FE)*Q<3<%6=B&*3'H6*(48DB2*%2)#A*

'2('#4*(<*FE"(8*&*"=%2)6):"*<6<&2#":&AH'*(<E<=B?*P)2#=>*2'38*2)&*=<N46',*9#'2'D<*

242'*9)#2"<*N464*9Q"* "=%2)6):"*<6<&2#":&AH'*(<E<=B*9Q"&#424*%"6='8*(#%2('8*'3B2&4*

W96<=2'($=B3?* c* 2'H'* EU('E8* 6F<* 9':H4N'()2* '* 2'3,* D<* %<* ;<E=$* '* '2('#4*

E'&6$E);B:B*F9U%'N*(F="&8*%2Q<E'(>&A*%2)(N4?

k)*%<(<#=B*%2>=>*;<*;<E<=*F* '2('#U*83B%2>=*(<*(I5:<*::)*-*3*'E*9'E6)H4*

)*::)*K,-*3*'E*#'H8*9Q"6AH);B:B38*&*(B2>F=A38*'N6'8&8?*7<=2'*'2('#*;<*x(496=>=v*

EQ<(>=I3* 2#$3&<3,* %<QBF=82I3* =>&'6"&* :3* =)E* 9'(#:H* %2Q<E'(>&A* '3B2&4?*

@* 2'32'* 9QB9)E>,* "* (FH6<E<3*&* 9QB2'3='%2"* 2#$38,* N4* %<* FQ<;3>* '* 9'FU%2)2<&*

9U('E=BH'*6<5<=B,*J"*;"=A*&'=%2#8&:<,*;<E=)2*3'H6'?

!"QB* 7'#'s*9Q<E&6$E$* (<* %(A* E'&83<=2):"* E'3=>=&8,* D<* %<*3UD<* ;<E=)2*

'* FN42<&* 9'* 2#$38* %* &)6($#"B?#"* * _(5)&* 2)2'* E'3=>=&)* %<* FE$* NI2* 3A=>*

9#)(E>9'E'N=$?

h<6$*96':H)*3)6N4*;<*#'(='3>#=>*9'&#42$*9<&4,*&2<#A*N464*9#'(<E<=4*E'*

H6'8N&4*K*d*+*:3*9'E*T#'(<s*9'(#:H8*]'2":&A*3)6N4?*P<&'($=B*N46'* 9#'(<E<='*

#@"

#"*$Qg_gû!$#HNJV$;!$"!



9)2#=>* (*N)#'&=B* C$F"* T9#)(* 'N;<&28?* @* '&'6B* 9<&U*F)F=)3<=$($3<*'%6)N<='8*

%'8E#D='%2*'3B2<&?

1'&$6=>*%<*=)*=$%2>==A*3)6N>* (4%&428;B* D<6<F=A*%&'N4,* HQ<NB&4*)*FN42&4*

<6<&2#'"=%2)6):<?*

k<;(>25B* %4%2A3* 9#"3$#=B:H* )* %<&8=E$#=B:H* 2#H6"=* %<* =):H$FB* (* 'N6)%2"*

N)#'&=B* %2)(<N=B* T9#)(4* (B2>F=AH'* 'N6'8&8,* &E<* E':H$FB* &<* &'=2)&28*

%2Q<E'(>&AH'* &)3<==AH'* FE"()* )* :"H<6=A* N)#'&=B* E'FEB(&4?* k>&'6"&* 2#H6"=* %<*

2$H=<* "* (* N6BF&'%2"* #'H8*3<F"* %2>='8* (B2>F=AH'* 'N6'8&8* )* 9Q"6AH);B:B* %<(<#=B*

%2>='8?*^)65B*(I#)F=>;5B*%<%&89<=B*9#)%&6"=*%<*=):H$FB*9Q"* '&#);B:H*3)6<N,*&2<#A*

;%'8*F);"52>=4*23<64?

@6"(*('E'#'F98%2=I:H*%'6B*3>6*=<])2"(=B*E'9)E*=)*%2#8&28#$6=B*%'8E#D='%2*

'3B2<&* (<* %9'E=B:H* J$%2<:H* FEB,* E':H$FB* FE<* &* E#'6<=B* )* ;<;":H*'EE>6'($=B* 'E*

&)3<==AH'*FE"()?

^':H'()=$* N)#<(=$* (#%2()* N46)* 6'&$6=>* %9#$5&'()2>6$?* M9#$5&'()2>=B*

N)#<(=A*(#%2(4*%<*9#';<('()6'*E#'N=I3"*F2#$2)3"*9Q"*E'2<&8?

@"F8$6=B* 9#UF&83*(<*("E"2<6=A3*%(>26<* F)F=)3<=)6* :<6'96'5=A*F=<J"52>=B*

9'(#:H8* 9#):H'(I3* E<9'F"2<3?* M42>;5B* 9)#2"<* 3)6N4* (4&)F'()64,* 9Q"* N6"D5B3*

9'F'#'($=B,* 9QB2'3='%2* N>6)(AH'* F$&)68*=)* 9'(#:H8?* GB6I* F$&)6* 9)2#=>* (F="&6*

9U%'N<=B3*('E'#'F98%2=I:H*%'6B?

k)* 9'(#:H8* %2Q<E'(>&I:H* 3)6<N* )* '3B2<&* %<* (* =>&'6"&)* 9)#2"B:H*

(4%&42'()64*'#)=D'(A*%&(#=4*)* &6"&)2A*(<#2"&$6=B* %2A&)=:<*'* 5BQ:<*::)*-W.*33?*

7<=2'* 249*F=<J"52>=B* 9)2#=>*(F="&6* (6"(<3*F(I5<=A*(6H&'%2"*VFQ<;3>*"*F)2A&$=BY*

)* 9QB2'3='%2"* D<6<F=I:H* %&'N* (* '3B2&$:H,* 9'FU%2)2&8* N)#'&=BH'* 96<=2'($=B?*

PQ<E9'&6$E$3<,*D<*%<*;<E=$*'*&'#'F=B*9#'E8&24*D<6<F),*2<E4*#<F?

k)* (B2>F=A3* 'N6'8&8* %<* (<* (I5:<* (* #'F3<FB* 0K/WK//* :3* (4%&42'()64*

=<9#)("E<6=A*J<#=A*%&(#=4*'H#)="J<=A*H=>EI3"*v3)9)3"w?*M&(#=4*%(I3*2()#<3*

=<&'9B#'()64* 2()#4* F'N#)F<=A* (* 3)6N>?* O3B%2>=B* %&(#=* =)* (B2>F=A3* 'N6'8&8*

N46'*=)*'N'8*%2#)=$:H*%43<2#":&A?* P#)($*%2#)=)*V9Q"*9'H6<E8*F*6'E"Y*N46)* 2B32'*

9'5&'F<=B3*F)%)D<=)*(*3<=5B*3BQ<*=<D*%2#)=)*6<($?*@F="&6)*E'3=>=&),*D<*2<=2'*

249* 9'5&'F<=B* ;<* 8H6B&)2I3* 9#'E8&2<3* 9Q"* %9)6'($=B* V'E* %(B:B,* J"* '6<;'(I:H*

6)39Y?*^'3=>=&8*9'2(#F8;<*83B%2>=B*9'5&'F<=B* (<*%9'E=B:H*J$%2<:H*(B2>F=AH'*

'N6'8&8,* 9Q"* &2<#I:H*(*3"=86'%2"* %2$()64*N'J=B*'62$Q<?* PQB9)E=A*%(B:<*J"*'6<;'(A*

#@@



6)394* 9'6'D<=A* =)* '62$Q=B* 3<=F<* N4* 3'H64* NI2* 9U('E:<3* 2>:H2'* 23)(I:H*

%&(#=?

k)* 9'(#:H8* ]'2":&A* 3)6N4* %<* =):H$F<;B* C#)]3<=24* N)#'&=B* (#%2(4*

V'*#'F3>#<:H*'E*K*33"*E'*-*:3"Y,*&2<#A*F=<;)%s8;B*J"2<6='%2*=$%2>==A*3)6N4?*@<*

%9'E=B:H* J$%2<:H*T%<&8*(43<F<=AH'* &* #<%2)8#'($=B* %<* =):H$FB* FN42<&* N)#'&d

=BH'*96<=2'($=B?*742'*9Q<&#4(=A*'3B2&4*E'%)H8;B:B*%B64*)D*0-*:3*N464*9'=<:H$=4*

V9Q"*'E&#4(8*(*#':<*0p.SY*E'*(I5&4*::)*0*3*'E*9'E6)H4?

k)*'&#);B:H*E':H'()=I:H*C#)]3<=2U*]'2":&A*3)6N4*%<*=):H$F<;B*F);"5r'():B*

23<64,* &2<#A*N464*9#'(<E<=4*(* #$3:"* F$:H#)==AH'* F$%)H8*(* #'F3<FB* 6<2*0p.-W

0pZl?* 73<64* ;%'8* ;"D* (4D"6A* 'EE>6<=A* 'E* %2Q<E'(>&I:H* '3B2<&,* E'9#'($F<=A*

E#'N=I3"* 2#H6"=)3",* J)%2'* =<#'(='3>#=>* =)=<%<=A* )* %(I3* 9#'(<E<=B3*

=<(4H'(8;B* )="* F* <%2<2":&AH'* H6<E"%&)?* !<;":H* 9'(#:H* ;<* H6)E&I* )* &6<2'()=I,*

(* N6BF&'%2"* F);"5r'():B:H* 23<6U* %<* J)%2'* (4%&428;B* E82"=4?* 73<64* %<* 6'&$6=>*

=):H$F<;B* =)E* T#'(=B* 9'(#:H8* 3)6N4* )* =<'E9'(BE);B* %(';"* %2#8&28#'8*

)*N)#<(='%2B*'&'6=B3*'3B2&$3?

@6"(<3*9Q<E:H'FBH'* F)(6HJ<=B* E'56'* (<* %9'E=B:H* J$%2<:H*%2>=* &* (I%&428*

N"'6']":&AH'*=)9)E<=B?*P'(#:H*'3B2<&* ;<* 6'&$6=>*=)9)E<=I*96B%=>3"*FH#8N)*E'*

(I5&4* /,-* 3* 'E* T#'(=>* 9'E6)H4?* @* 2>:H2'* 9)#2"B:H* '3B2&4* ;%'8* 2)&A* 6'&$6=>*

("E"2<6=A*(I&(>24*('E'#'F98%2=I:H*%'6B?*

I>I>M>D**+&A'1-:*$*&)')"("6:*.4<"6:*")3$6/%"6

PQ"* 9'8D"2B* 2'H'2'* 2498* '%(>26<=B* 6F<* 9'F'#'()2* =<#'(=I* 9'(#:H*'3B2<&?*

M2Q<E'(>&A*'3B2&4*J$%2<J=>*E'#'(=$();B,*)6<*%'8J)%=>*"*&'9B#8;B*=<#'(=I*9'(#:H*

&)3<==AH'* FE"()?* c* 2'H'* EU('E8* ;%'8* =)* '3B2&$:H* 6'&$6=B* (49'8&6"=4* =<N'*

=)'9)&*9#'H68N=>?

@* #)F)=2=B3* N'J=B3* =)%(>26<=B* ;<* 3'D=A* N6BD<* 9'F'#'()2* 9'(#:H'('8*

%2#8&28#8*'3B2<&?* M2Q<E'(>&A* '3B2&4* (4&)F8;B* %2'94* H#8NA* 52>2&4?* @* ;<E='26"d

(I:H*9)#2"B:H*;%'8*%2'94*9'*=$%2#';B:H*3B#=>*'E6"5=A?*@*'N6)%2"*3)6N4*)#:H)=E>6)*

m)N#"<6)*)*(* ;<;B3*'&'6B*;<*%2#8&28#)*9Q<($D=>*H#8N5B?*k)'9)&*(*9)#2""*&QBD'(AH'*

E<&'#8* ;<* 9'(#:H'($* %2#8&28#)* 2)HU* 52>2:<* ;<3=>;5B?* 1'&$6=>* 9U%'NB* ;)&'*

vF)6"2$w?

#@F



O*N)#<(=A*(#%2(4*%)3'2=A*N46)*2)&A*=)*=>&'6"&)*3$6'*9)#2"B:H*9'F'#'($=)*

(<6":<* ;<3=$* %2#8&28#)* 2)HU* 52>2:<?* !E<* 9Q<E<(5B3* '* 9)#2"<* &QBE<6,* =>&2<#A*

E#'N=A*C#)]3<=24*=)*'N6"J<;"*)*C#)]3<=2*E'3=>6AH'*:B98*5)2U#"+?

@* #)F)=2=B3* N'J=B3*=)%(B:<=B* %<*E$6<* F(I#)F="6)*3<:H)=":&$*9'5&'F<=B,*

9Q<E<(5B3* :<6'96'5=A* 9<&'($=B,* 9#)%&6"=4,* :"F'#'EA* 9Q<E3>24* )* =<(4H'(8;B:B*

9'(#:H'($*%2#8&28#)*F);"5r'():B:H*23<6U*F*9Q<E:H'FB:H*F$%)HU?

I>I>M>I**+&A'1-:*C4:4/6*!?*G2-4&%3/%"<"6*G4(4K&)G#%

@*'N6)%2"*3)6N4*%(?*\)#&A24*=)*%<(<#=B*%2>=>*6'E"*%<*8&$F)6)*(I#)F=$*D682$*

e68'#<%:<=:<?*7)2'* e68'#<%:<=:<*'EH)6"6)*9QB2'3='%2*2()#U,* &2<#A* ;%'8*(*E<==B3*

%(>26<* 2)&Q&)*=<J"2<6=A?* !<E=$* %<*9Q<E<(5B3*'* e68'#<%:<=:"*&'#8=4*%(?*\)#&A24,*

E$6<*E<2)"6*=)*#'8:H8*)*#24?

!"#$%&$%B'$ 0c $̀ )$ %0R$ ;67?5=$?)&CK$ ;-!$ ^)(=.'K$ 6)$ ;5-5(67$ ;'\6\$ &,9+$ -$ =,;'5&5$

$ $ ;-!$07')$-$L)B(39<5!##,

#@I

#"+$9(,C6>$P()G?56'$2$*+G:(K$Z)66K$^)(+5!
##, $ Z,:M+'3$ '5<B6+=)$A(,$ ;67?367$%0R$ P,',G()*+5q$%0$&)?A)$%0u$ `ZgQ$F88Q$26)O=K$vÜ6&5$%0$
Q5<B6,&,GKV$ P,',)A)(3'$ X)6,6$ hg`$ J8SV$ ,CD5='+-$ X)6,6$ hRw`#NwTI??$ PrFwIVJ$ c`$ %`^V$ C52$
*+&'(:$ A459$ ,CD5='+-5?V$ c`g$ "88V$ PrNV#V$ 5YA!$ @8V$ kW$ JI88!$ R,<56,$ 6)$ P,(?3'$ _uk$ 63;&596\$
A45-5956,$9,$QcRR!$`67?5=$:A()-56$9&5$?5',9+=K$A,A;)6.$-$5YA5(+?56'3&67$O3;'+!$e7;&,$;67?=:q$
#JFT!



1F<* 9Q<E9'&6$E)2,* D<* N4* 3'H6'* ;B2* '* #<F"E8)* "F'6)J=B* (#%2(4,* &2<#$*3>6)*

%<9)#'()2* N)#<(='8* 9'(#:H'('8* (#%2(8* %* 9"]3<=24* :"26"(I3"* =)* )6&)6":&A*

9#'%2Q<EB,* 9'9Q?* 9'E&6)E8* F6):<=B?* c* 6"2<#$#=B* #<5<#5<* 'N6)%2"* O@* e68'#<%:<=:<*

9QB#'E=B:H*9';"(* (496I($,* D<*D682'8*e68'#<%:<=:"*'N<:=>*(4&)F8;B* %2$#=82A*'6<;<*

)*9#4%&4Q":<,*&'=&#A2=>*%2$#=82I*6=>=I*'6<;,*3)&'(I*'6<;,*&'9$6,* #4NB*'6<;<?*^$6<*

;<*8($E>=',*D<* "=2<=F"(=B*'&#'('8*e68'#<%:<=:"* (4&)F8;<*E<a2#"=?*j#$6"JB*&6"H*N4*

3>6*e68'#<%&'()2*D682)(>W5<E>,*F)2B3:'*&6"H*&'%2=B*5<E'W3'EQ<?

c* 9)#2"<* %<* D682'8* e68'#<%:<=:B* N46* 'E<N#$=* (F'#<&* F)* TJ<6<3* 9Q<%=>;5B*

"E<=2"e"&):<* e68'#<%&8;B:B* 6$2&4?* nE<N#)=I* (F'#<&* N46* )=)64F'($=* &'3N"=):B*

3<2'E*964='(A*:H#'3)2']#)e"<*%*H3'2='%2=B*%9<&2#'3<2#"B*VmhL\MY?*G'H8D<6*%<*

=<9'E)Q"6'* (#%2(8* =<N'* 6$2&8* %<* D682'8* e68'#<%:<=:B* &(U6"* ;<;B38* 3)6A38*

3='D%2(B* "E<=2"e"&'()2?* G46)* (5)&* )=)64F'($=)* 9QB2'3='%2* '#])=":&I:H* 6$2<&*

(*NB6'd'&#'(A*(#%2(>*=):H$F<;B:B*%<*9'E*D682>*e68'#<%&8;B:B*(#%2('8?*@*2A2'*(#%2(>*

N46* 3<2'E'8* %&<='():B* <6<&2#'='(A* 3"&#'%&'9"<* %* 9#(&'('8* )=)6IF'8*

"E<=2"e"&'($=*8H6"J"2)=*($9<=)2I?*c*)=)6IF4*mhL\M*(4964=86',*D<*2)2'*(#%2()*E$6<*

'N%)H8;<*&6"H*)*6"9"E4*9':H$F<;B:B*FQ<;3>*F*9#'2<"=U?*P#4%&4Q":<*)="*'6<;<*=<N464*

(<*(F'#&8*9QB2'3=A?##!

P'E'N=I* 249* )* 6'&)6"F):"* e68'#<%:<=:<* =)* C#)]3<=2<:H* %2Q<E'(>&I:H*

=$%2>==I:H*3)6<N*9':H$F<;B:B:H*F*'NE'NB*&'6<3*#'&8*0+-/*VnN#?*J?*+KY*F3"s8;<*

(<*%(A*E"96'3'(A*9#$:"*18:"<*G)#2Us&'($?##" *O(<E<=A*3)6N4*%<*=):H$F<;B*(*&'%d

2<6<* M)=&2* \)#2"=* (* f)&'8%&8?* @* E'&83<=2):"* #<%2)8#'($=B* ;<* 8(<E<=',* D<*

(*'N6)%2<:H*e68'#<%:<=:B*v40-XI!2.#,&'!('44+!7.1X-!.!F'!7+S)Pd!S'!1$7&)$F'!2+FI#9+d!

9#',P! :! %.)P7! 7I(#G! JO(#.1+! 2+! J#,Q#G! #')9P! ('44+! :,(#:-?w### * P#'(<E<=I3"*

3"&#':H<3":&I3"*F&'85&)3"*%<*(5)&*2)2'*E'3=>=&)*=<9'E)Q"6)*9'2(#E"2?

#@J

##! $ ah`Ucu]g0zV$ Z!$ ;0'7&49+e#'40)+1+A&49L! 2,OJ9$7! 9+(#'1! (:5! mI#.d! w.0,Q%9.! $! Y'%N'!$
%6+-5(2+')$Z)(9:C+<5!$R)=:&')$(5;'):(,-367!$])'59()$<B5?+<=.$'5<B6,&,G+5!$a+',?K[&$/"8#N1!
##" $ Wu_QÉû]g0zV$a!$/,OJ9$7! .! ,'(#.$,+:Q)I! 3,.A7')#O! )Q(#G))L40! 7.1'X! ).! :L40+%)I! (#G)G!
2,'(X-#QR'!9+(#'1.!(:5!B.,#&).!:!+X4&!"#5!B.,#&)! /S,&67$_)=,:;=,1V$S+A&,?,-3$A(3<5!$%6+-5(2+')$
Z)(9:C+<5!$R)=:&')$(5;'):(,-367!$a+',?K[&$/"8#81!
###$Wu_QÉû]g0z!$"8#8!



!"#$%&$%BA$ 0c $̀ )$ %0R$ ;67?5=$ ;'459,-\=><B$ 63;'\66><B$ ?)&5C$ -$ =,;'5&5$ `)6='$

$ $ ^)('+6$-$_)=,:;=:!##&

1'&$6=B*e68'#<%:<=:<*'NE'N=I:H*9)#2"B*N46)*F)F=)3<=$=)*"*8*%2Q<E'(>&I:H*

3)6<N* F* =<E)6<&A* P'5=A* 9':H$F<;B:B:H* F* S/WZ/?* 6<2* 0l?* %2'6?* #<%2)8#'()=I:H*

(* 6<2<:H*K/00W0+*\":H)<6'8*k)(#$2"6'('8,* 2)&2AD* (* #$3:"* E"96'3'(A*9#$:<*=)*

Xf* OP)* VnN#?* J?* ++Y?* @* 9#$:"* %<* 2)&2AD* 'N;<(8;<* E'3=>=&)* '* #<F"E8B:H*

'#])=":&I:H* 9';"(* F* =<E':H'()=I:H* (#%2<(?* X7[f* )=)6IF)* 9';"(* (F'#&8* (5)&*

9QB2'3='%2*'#])=":&I:H*9';"(*=<9#'&$F)6)?##'

#@N

##&$Wu_QÉû]g0z!$"8#8!
##' $ Uu0_zQcag0zV$ ^!$ E'(#.$,Q#+,(9L! 2,OJ9$7! .! ,'3',')N)I! ,'(#.$,+:Q)I! (#R'%+:G9L40!
)Q(#G))L40!7.1'X!:!9+(#'1'!(:5!b.,#+1+7GF'!:!/+H)P5!Z()='+<=3$ O3;'$ 9+A&,?,-.$A(3<5!$%6+-5(2+')$
Z)(9:C+<5!$R)=:&')$(5;'):(,-367!$a+',?K[&$/"8#@1!



!"#$%&$%BB$ 0c $̀ )$ %0R$ ;67?5=$ ;'459,-\=><B$ 63;'\66><B$ ?)&5C$ -$ =,;'5&5$ ;-!$
$ $ W)(',&,?\D5$-$Z,[6.!##(

k)*=$%2>==I:H*3)6N$:H*=)*(B2>F=A3*'N6'8&8*N464*2)&A*9'F'#'($=4*'N6)%2"*

=<%'8:B*e68'#<%:<=:"?*k)*3)6N>*)#:H)=E>6)*m)N#"<6)*N46)*O@*F$Q<=B3*)&2"('($=)*

;<3=$*D682$*e68'#<%:<=:<*E#'N=I:H*C#)]3<=2U*(<*%()2'F$Q"?

^)65B* 9)#2"<* %* ("E"2<6='8* O@* e68'#<%:<=:B* ;"D* %'8("%B* %9B5<* %* E#8H'2=I3"*

F$%)H4* )* 9'5&'F<=B3?* !<E=$* %<* &'=&#A2=>* '* '&'6B* J<#=I:H* %&(#=* %* H=>EI3"*

'&#);"*(<*%9'E=B:H*J$%2<:H*'N'8*%2#)=*(B2>F=AH'*'N6'8&8?*n&#);<*J<#=I:H*%&(#=*

(4&)F'()64* %"6='8* O@* e68'#<%:<=:",* &2<#$* 9'%289=>* 9Q<:H$F<6)* 'E* '#)=D'(A*

9'* D682'8?* c* 2>:H2'* 'N6)%2B,* (4&)F8;B:B:H* %"6='8* e68'#<%:<=:",* N464* 'E<N#$=4*

(F'#&4*9#'*6)N'#)2'#=B*)=)6IF8?

@<* %9'E=B* J$%2"* =$%2>==I:H*3)6<N* %<* 'N;<("6)* (I#)F=$* J<#(<=$* e68'#<%d

:<=:<* 'E9'(BE);B:B* 9)#2"B3,* &2<#A* (* 9Q"#'F<=A3* %(>26<* (4&)F'()64* F=$3&4*

N"'6']":&AH'*=)9)E<=B?*

1'&$6=>* %<* (4%&428;B:B* NB6$* O@* e68'#<%:<=:<,* &2<#$* %<* =):H$FB* (* 3B%2<:H*

3<:H)=":&AH'*9'5&'F<=B,*=$6<DB* 9)2#=>*F)*'E&#42A38*($9<==A38*=$2>#8*=<N'*

<e6'#<%:<=:"*('E'#'F98%2=I:H*%'6B?

 
 

2 Praktická  

Identifikace organick!ch pojiv 

  

Obr. 71. Detail sv. Doroty v ultrafialové luminiscenci – 
p . V jiné korunka 
sv. Doroty. Organické látky ve vzorku nebyly 
neprokázány. 

Obr. 72. Detail sv. Doroty –  [srov. Obr. 71.]. 

 

 Pozorování v  2.2.4.3

 

 Pozorování 
okem viditelné.  

   

 

 snímány in FLIR FC 3000. 

 
e. 

 

 
: 1) Retu"e a by jsou provedeny pouze v lazurách a kopírují barevnost i tvarosloví 

 a po jejich tudí# vidíme stejn! obraz.  
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!"#$%&$%YB$ Q5;'$ O!$ I$ '5'()BK9(3'$ 9:;+O6)6:$ -3A56)'.B,V$ G()*+<=>$ 23=(5;$
$ 5*&,(5;<56<5$)$A,[=,2567$/5*&,(5;<56<5$M&:'3V$2'?)-6:'7$*+)&,-31!
!"#$%&$%YC$ Q5;'$ O!$ I$ '5'()BK9(3'$ 9:;+O6)6:$ -3A56)'.B,V$ %0R$ P,',G()*+5$ /O5&67$
$ A,B&591!
!"#$%&$%YY$ Q5;'$ O!$ I$ '5'()BK9(3'$ 9:;+O6)6:$ -3A56)'.B,V$ %0R$ P,',G()*+5$ /C,O67$
$ A,B&591!
!"#$%&$%YT$ Q5;'$O!$J$9:;+O6)6$9();5&6>!
!"#$%&$%YU$ Q5;'$ O!$ J$ 9:;+O6)6$ 9();5&6>V$ G()*+<=>$23=(5;$ 5*&,(5;<56<5$ )$ A,[=,2567$
$ /5*&,(5;<56<5$M&:'3V$2'?)-6:'7$*+)&,-31!
!"#$%&$%YV$ Q5;'$O!$J$9:;+O6)6$9();5&6>V$%0R$P,',G()*+5$/O5&67$A,B&591!
!"#$%&$%YW$ Q5;'$O!$J$9:;+O6)6$9();5&6>V$%0R$P,',G()*+5$/O5&67$A,B&591!
!"#$%&$%TX$ Q5;'$O!$N$B5Y)BK9(3'$9:;+O6)6:$B,45O6)'.B,!
!"#$%&$%T'$ Q5;'$ O!$ N$ B5Y)BK9(3'$ 9:;+O6)6:$ B,45O6)'.B,V$ G()*+<=>$ 23=(5;$
$ 5*&,(5;<56<5$)$A,[=,2567$/5*&,(5;<56<5$M&:'31!
!"#$%&$%TA$ Q5;'$ O!$ N$ B5Y)BK9(3'$ 9:;+O6)6:$ B,45O6)'.B,V$ %0R$ P,',G()*+5$ /O5&67$
$ A,B&591!

#T#



!"#$%&$%TB$ Q5;'$O!$N$B5Y)BK9(3'$9:;+O6)6:$B,45O6)'.B,V$%0R$P,',G()*+5$$/ C , O 6 7$
A,B&591!
!"#$%&$%TC$ Q5;'$O!$T$<B&,(+9$;,96>!
!"#$%&$%TY$ Q5;'$ O!$ T$ <B&,(+9$ ;,96>V$ G()*+<=>$ 23=(5;$ 5*&,(5;<56<5$ )$ A,[=,2567$
$ /5*&,(5;<56<5$M&:'3V$2'?)-6:'7$*+)&,-31!
!"#$%&$%TT$ Q5;'$O!$T$<B&,(+9$;,96>V$%0R$P,',G()*+5$/O5&67$A,B&591!
!"#$%&$%TU$ Q5;'$O!$T$<B&,(+9$;,96>V$%0R$P,',G()*+5$/'47O'-('5O67$A,B&591!
!"#$%&$%TV$ Q5;'$ O!$ H$ <B&,(+9$ -3A56)'>V$ 6)$ A,-(<B:$ '\&5;$ 65CK&K$ 2)26)?5636K$
$ M396.$5*&,(5;<56<5$;,&7!
!"#$%&$%TW$ Q5;'$O!$H$<B&,(+9$-3A56)'>V$%0R$P,',G()*+5!
!"#$%&$%UX$ Q5;'$ O!$ #8$ B5Y)BK9(3'$ <B&,(+9:$ B,45O6)'.B,V$ 6)$ A,-(<B:$ '\&5;$
$ 65CK&)$2)26)?5636)$M3963$5*&,(5;<56<5!
!"#$%&$%U'$ Q5;'$O!$#8$B5Y)BK9(3'$<B&,(+9:$B,45O6)'.B,V$%0R$P,',G()*+5!
!"#$%&$%UA$ Q5;'$O!$##$:B&+O+')6$;,96>!
!"#$%&$%UB$ Q5;'$ O!$ ##$ :B&+O+')6$ ;,96>V$ G()*+<=>$ 23=(5;$ 5*&,(5;<56<5$ )$ A,[=,2567$
$ /5*&,(5;<56<5$M&:'3V$?5<B)6+<=.$A,[=,2567$$ A:(A:(,-31!
!"#$%&$%UC$ Q5;'$O!$##$:B&+O+')6$;,96>V$%0R$P,',G()*+5$/O5&67$A,B&591!
!"#$%&$%UY$ Q5;'$O!$##$:B&+O+')6$;,96>V$%0R$P,',G()*+5$/'47O'-('5O67$A,B&591!
!"#$%&$%UT$ Q5;'K$u$G()*+<=>$23=(5;$5*&,(5;<56<5$)$A,[=,2567!
!"#$%&$%UU$ 0c`$)$%0R$P,',G()*+5$'5;'E$u!
!"#$%&$%UV$ Q5;'K$W$G()*+<=>$23=(5;$5*&,(5;<56<5$)$A,[=,2567!
!"#$%&$%UW$ 0c`$)$%0R$P,',G()*+5$'5;'E$W!
!"#$%&$%VX$ Q5;'K$X$G()*+<=>$23=(5;$5*&,(5;<56<5$)$A,[=,2567!
!"#$%&$%V'$ 0c`$)$%0R$P,',G()*+5$'5;'E$X!

_+1/)?%2E;"#)1+/F%2%;"#)1;2=%GaF5;1+%G#)-967-=%&0,96
!"#$%&$%VA$ hY'5(+.($=,;'5&)$;-!$07')$-$L)B(39<5!$
!"#$%&$%VB% X5&=,->$A,B&59$6)$-7'\26>$,C&,:=V$;')-$A459$(5;'):(,-367?!
!"#$%&$%VC$ Z()-3$;'()6)$-7'\26.B,$,C&,:=:V$;')-$A459$(5;'):(,-367?!
!"#$%&$%VY$ a5-3$;'()6)$-7'\26.B,$,C&,:=:V$;')-$A459$(5;'):(,-367?!
!"#$%&$%VT$ R()G?56'$?)&CK$6)$&5-.?$;'()6\$-7'\26.B,$,C&,:=:V$;')-$A459$
$ (5;'):(,-367?!
!"#$%&$%VU$ `'459,-\=.$ ,?7'=K$ 6)$ &5-.$ ;'()6\$ -7'\26.B,$ ,C&,:=:V$ ;')-$ A459$
$ (5;'):(,-367?!
!"#$%&$%VV$ u(<B)69\&$l)C(+5&V$;')-$A459$(5;'):(,-367?!$
!"#$%&$%VW$ ]47M,->$,(6)?56'V$;')-$A459$(5;'):(,-367?!
!"#$%&$%WX$ S5')+ &67$ ;67?5=$ A,;')-K$ )(<B)69\&)$ l)C(+5&) V$ ;')-$ A459$
$ (5;'):(,-367?!$ g?52563$ O+'5&6,;'$ ?)&CK$ D5$ 2AE;,C563$ A47',?6,;'7$
$ A,-(<B,-><B$65O+;','V$C7&.B,$23=)&:$)$?5<B)6+<=><B$A,[=,2567!

#T"



!"#$%&$%W'$ i5956$2$,'-,(E$-5$29+-:$6)$&5-.$;'()6\$-7'\26.B,$,C&,:=:V$6)<B325D7<7$;5$
$ A,9$A,;')-,:$u(<B)69\&)$l)C(+5&)!
!"#$%&$%WA$ Z();=&+6K$ -$ C&72=,;'+$ (,B:$ ?52+$ &5-,:$ ;'()6,:$ -7'\26.B,$ ,C&,:=:$ )$
$ ;5-5(67$;'\6,:!
!"#$%&$%WB$ Q-34$)(<B)69\&)$l)C(+5&)V$;')-$A459$(5;'):(,-367?!$0$?)&C\$D;,:$
$ 2)'&:O56K$M5&526.$;=,CKV$6)$A,-(<B:$D;,:$A,2,(,-)'5&6.$(E26.$
$ 65O+;','KV$C7&>$23=)&$)$?5<B)6+<=3$A,[=,2567!
!"#$%&$%WC$ Z()-3$ (:=)$ )(<B)69\&)$ l)C(+5&)$ )$ O3;'$ ?&:-7<7$ A3;=KV$ ;')-$ A459$
$ (5;'):(,-367?!
!"#$%&$%WY$ S5')+&67$;67?5=$=47M,-.B,$95=,(:V$;')-$A459$(5;'):(,-367?!
!"#$%&$%WT$ S5')+&67$ ;67?5=$ P()G?56':$ 6)$ A()-.$ ;'()6\$ -7'\26.B,$ ,C&,:=:!$ U)$
$ ;67?=:$ D5$ 2)<BK<56$ D5956$ 2$ ,'-,(EV$ 93&5$ 2)D+[f,-)<7$ '?5&K$ 2$ &5'$
$ #HNJ$)$#HTF$)$65O+;','K$6)$A,-(<B:$?)&CK!
!"#$%&$%WU$ S5')+&67$ ;67?5=$ P()G?56':$ 6)$ A()-.$ ;'()6\$ -7'\26.B,$ ,C&,:=:!$
$ `67?5=$9,=:?56':D5$-2B&59$2)D+[f,-)<7<B$'?5&E$2$&5'$#HNJ$)$#HTF!
!"#$%&$%WV$ Q\&,$)$(:<5$)(<B)69\&)$l)C(+5&)V$;')-$A459$(5;'):(,-367?!
!"#$%&$%WW$ Q\&,$ )$ (:<5$ )(<B)69\&)$ l)C(+5&)V$ ;')-$ A459$ (5;'):(,-367?V$ ()2)6'67$
$ C,O67$ ,;-\'&567!$ U)$ ;67?=:$ D;,:$ 245'5&6\$ A,2,(,-)'5&6.$ 65(,-6,;'+$ 6)$
$ A,-(<B:$,?7'=KV$='5(3$=,A7(:D5$65(,-6,;'+$=)?566.B,$29+-)!$Z,-(<B,-3$
$ ;'(:=':()$,?7'=K$65;5$;',AK$63;'(,D5$nB(:C.$['\'=K!$
!"#$%&$%'XX$ ^&:-7<7$A3;=)V$;')-$A459$(5;'):(,-367?!
!"#$%&$%'X'$ ^&:-7<7$ A3;=)V$ ;')-$ A459$ (5;'):(,-367?V$ ()2)6'67$ C,O67$ ,;-\'&567!$
$ Z,-(<B,-3$ ;'(:=':()$ ,?7'=K$65;5$ ;',AK$ A,$ 6)63[567$ B(:C,:$ ['\'=,:!$
$ S,[&,$=5$2->()26\67$?5<B)6+<=.B,$A,[=,2567$n$A5=,-367!
!"#$%&$%'XA$ S5')+&$)(<B)69\&)$l)C(+5&)V$;')-$A459$(5;'):(,-367?!$
!"#$%&$%'XB$ S5')+&$)(<B)69\&)$l)C(+5&)V$ ;')-$A459$(5;'):(,-367?V$%0R$P,',G()*+5!$U)$
$ ;67?=:$ D5$ A)'(63$ ,()6M,-3$ *&:,(5;<56<5$ 9(,C6><B$ P()G?56'E$ -5$
$ ;-)',234+$ )$ ?,9(3$ *&:,(5;<56<5$ P()G?56'E$ A45=(K-6><B$ -3A566><B$
$ 63'\(E!$ Z,:M+'3$ '5<B6+=)q$ %0$ &)?A)$ %0u$`ZgQ$F88Q$26)O=K$vÜ6&5$ %0$
$ Q5<B6,&,GKV$P,',)A)(3'$X)6,6$hg`$J8SV$,CD5='+-$X)6,6$hRw`#NwTI??$
$ PrFwIVJ$c $̀%`^V$C52$*+&'(:$A459$,CD5='+-5?V$c`g$#88V$PrFV$5YA!$JV$kW$):',V$
$ P,(?3'$iA5G!$`67?5=$65CK&$:A()-,-36!
!"#$%&$%'XC$ S5')+&$=47M,-.B,$95=,(:V$;')-$A459$(5;'):(,-367?!
!"#$%&$%'XY$ S5') + &$ =4 7M,-.B,$ 95=,(: V$ ; ')-$ A459$ (5; '):(,-367?V$ %0$
$ *&:,(5;<56O67$ ;67?5=!$ U)$ ;67?=:$ D5$ 9,C45$ -+9+'5&63$ ;+&63$ ,()6M,-3$
$ *&:,(5;<56<5$ 6)$ ,=()D7<B$ O5(6><B$ ;=-(6!$ Z,:M+'3$ '5<B6+=)q$ %0$
$ &)?A)$ %0u$ `ZgQ$ F88Q$ 26)O=K$ vÜ6&5$ %0$ Q5<B6,&,GKV$ P,',)A)(3'$
$ X)6,6$ hg $̀ J8SV$ ,CD5='+-$ X)6,6$ hRw`#NwTI??$ PrFwIVJ$ c $̀ %`^V$ C52$

#T@



$ *+&'(:$ A459$ ,CD5='+-5?V$ c`g$ #88V$ PrFV$ 5YA!$ JV$ kW$ ):',V$ P,(?3'$ iZhl!$
$ `67?5=$65CK&$:A()-,-36!
!"#$%&$%'XT$ g9;'()d,-367$A&56'K$6)$A()-.$;'()6\$-7'\26.B,$,C&,:=:!
!"#$%&$%'XU$ S5')+&$ )(<B)69\&)$ l)C(+5&)V$ ;')-$ -$ A(EC\B:$ O+['\67V$ A,$ ,9;'()6\67$
$ A,-(<B,-><B$65O+;','
!"#$%&$%'XV$ a5-3$ ;'()6)$ -7'\26.B,$ ,C&,:=:$ A,$ ?5<B)6+<=.$ )$ <B5?+<=.?$ O+['\67$
$ 95;' + &,-)6,:$ -,9,:j$ ;')-$ A,$ -KD?:'7$ 9(:B,'6\$ ,;)256.V$
$ 65-KB,-:D7<7V$2)297-=K$-$9,&67?$,'-,(:j$2=,:[=K$'?5&567!
!"#$%&$%'XW$ ^5<B)6+<=.$,9;'()d,-367$'?5&E$2$&5'$#HNJ$)$#HTF!
!"#$%&$%''X$ ^5<B)6+<=.$ ,9;'()d,-367$ '?5&E$ 2$ &5'$ #HNJ$ )$ #HTF$ =,?C+6,-)6.$
$ ;$B&,:C=,-,:$+6D5='3M7!$
!"#$%&$%'''$ v&,:C=,-3$+6D5='3M$'(B&+6$-5$29+-:!
!"#$%&$%''A$ ],625(-)O67$'?5&K$6)$,=()D7<B$;'459,-\=.$,?7'=K!
!"#$%&$%''B$ Z(EC\B$O+['\67$:B&+O+')65?$)?,66>?!
!"#$%&$%''C$ g9;,&,-)<7$23C)&!$
!"#$%&$%''Y$ u(<B)69\&$ l)C(+5&$ -$ A(EC\B:$ '?5&567V$ A,$ ,O+['\67$ :B&+O+')65?$
$ )?,66>?!
!"#$%&$%''T$ Z(EC\B$'?5&567V$'-34$)(<B)69\&)$l)C(+5&)!$
!"#$%&$%''U$ Z,$-K'?5&567V$'-34$)(<B)69\&)$l)C(+5&)!
!"#$%&$%''V% Z(EC\B$'?5&567V$(:=)$)(<B)69\&)$l)C(+5&)!
!"#$%&$%''W$ Z,$-K'?5&567V$(:=)$)(<B)69\&)$l)C(+5&)!
!"#$%&$%'AX$ u(<B)69\&$l)C(+5&$A,$2)29\67$,'-,(E$)$-K'?5&567!
!"#$%&$%'A'$ Z()-3$;'()6)$-7'\26.B,$,C&,:=:V$;')-$A,$-K'?5&567!$
!"#$%&$%'AA$ S5')+&$=47M,-.B,$95=,(:V$;')-$A,$-K'?5&567!
!"#$%&$%'AB$ S5')+&$=47M,-.B,$95=,(:V$;')-$A,$(5':[+!
!"#$%&$%'AC$ S5')+&$A:&A+':V$;')-$A,$-K'?5&567!
!"#$%&$%'AY$ S5')+&$A:&A+':V$;')-$A,$(5':[+!
!"#$%&$%'AT$ a5-3$(:=)$A,$-K'?5&567!
!"#$%&$%'AU$ a5-3$(:=)$A,$(5':[+!
!"#$%&$%'AV$ S5')+&67$;67?5=$)(<B)69\&)$l)C(+5&)$A,$-K'?5&567!
!"#$%&$%'AW$ S5')+&67$;67?5=$)(<B)69\&)$l)C(+5&)$A,$(5':[+!
!"#$%&$%'BX$ S5')+&$=47M,-.B,$95=,(:$A,$(5':[+!
!"#$%&$%'B'$ S5')+&$P()G?56':$6)$A()-.$;'()6\$-7'\26.B,$,C&,:=:$$A,$(5;'):(,-367!$
!"#$%&$%'BA$ u(<B)69\&$l)C(+5&V$;')-$A,$(5;'):(,-367!
!"#$%&$%'BB$ v,(67$O3;'$&5-.$;'()6K$-7'\26.B,$,C&,:=:V$;')-$A,$(5;'):(,-367!
!"#$%&$%'BC$ S,&67$O3;'$&5-.$;'()6K$-7'\26.B,$,C&,:=:V$;')-$A,$(5;'):(,-367!$
!"#$%&$%'BY$ v,(67$O3;'$A()-.$;'()6K$-7'\26.B,$,C&,:=:V$;')-$A,$(5;'):(,-367!
!"#$%&$%'BT$ S,&67$O3;'$A()-.$;'()6K$-7'\26.B,$,C&,:=:V$;')-$A,$(5;'):(,-367!
!"#$%&$%'BU$ a5-3$;'()6)$-7'\26.B,$,C&,:=:V$;')-$A,$(5;'):(,-367!

#TF



!"#$%&$%'BV$ Z()-3$;'()6)$-7'\26.B,$,C&,:=:V$;')-$A,$(5;'):(,-367!
!"#$%&$%'BW$ X5&=,->$A,B&59$6)$-7'\26>$,C&,:=$A,$(5;'):(,-367!
$
_+1/)?%2E;"#)1+/F%2%4#)J67-=%GaF5;1+%G#)-967-=%&0,96
!"#$%&$%'CX$ l()*+<=>$23=(5;$B+;',(+<=><B$-(;'5-$6)$&5-.$;'()6\!
!"#$%&$%'C'$ l()*+<=>$23=(5;$B+;',(+<=><B$-(;'5-$6)$A()-.$;'()6\!
!"#$%&$%'CA$ l()*+<=>$23=(5;$A,[=,2567$6)$&5-.$;'()6\!
!"#$%&$%'CB$ l()*+<=>$23=(5;$A,[=,2567$6)$A()-.$;'()6\!
!"#$%&$%'CC$ l()*+<=>$23=(5;$(5;'):(3',(;=><B$23;)BE$6)$&5-.$;'()6\!
!"#$%&$%'CY$ l()*+<=>$23=(5;$(5;'):(3',(;=><B$23;)BE$6)$A()-.$;'()6\!

#TI



X>E**`.&)'4$5*CJ624=)*%UC%&#:%"(52"6*<53(#

!"#$%&$%BC$ _5P5(56O67$'5;'!

!"#$%&$%BY$ %0R$P,',G()*+5$(5P5(56O67B,$'5;':!

#TJ



!"#$%&$%BT$ Q5;'$O!$#$;7()6$;,96>!

!"#$%&$%BU$ Q5;'$ O!$ #$ ;7()6$ ;,96>V$ G()*+<=>$ 23=(5;$ 5*&,(5;<56<5$ )$ A,[=,2567$
$ $ /5*&,(5;<56<5$M&:'3V$A,[=,2567$A:(A:(,-31!

#TN



!"#$%&$%BV$ Q5;'$O!$#$;7()6$;,96>V$%0R$P,',G()*+5$/O5&67$A,B&591!

!"#$%&$%BW$ Q5;'$O!$#$;7()6$;,96>V$%0R$P,',G()*+5$/'47O'-('5O67$A,B&591!

#TT



!"#$%&$%CX$ Q5;'$ O!$ "$ 9+BK9(3'$ ;7()6:$ -3A56)'.B,V$ 6)$ A,-(<B:$ '\&5;$ 65CK&K$
$ $ 2)26)?5636K$M396.$5*&,(5;<56<5$;,&7!

!"#$%&$%C'$ Q5;'$O!$"$9+BK9(3'$;7()6:$-3A56)'.B,V$%0R$P,',G()*+5$/O5&67$A,B&591!

#TH



!"#$%&$%CA$ Q5;'$ O!$ "$ 9+BK9(3'$ ;7()6:$ -3A56)'.B,V$ %0R$ P,',G()*+5$ /'47O'-('5O67$
$ $ A,B&591!

!"#$%&$%CB$ Q5;'$O!$"$9+BK9(3'$;7()6:$-3A56)'.B,V$%0R$P,',G()*+5$/C,O67$A,B&591!

#H8



!"#$%&$%CC$ Q5;'$O!$@$;7()6$B,45O6)'>!

!"#$%&$%CY$ Q5;'$ O!$ @$ ;7()6$ B,45O6)'>V$ G()*+<=>$ 23=(5;$ 5*&,(5;<56<5$ )$ A,[=,2567$
$ $ /5*&,(5;<56<5$ M&:'3V$ ?5<B)6+<=.$ A,[=,2567$ A:(A:(,-3V$ 2'?)-6:'7$
$ $ *+)&,-31!

#H#



!"#$%&$%CT$ Q5;'$O!$@$;7()6$B,45O6)'>V$%0R$P,',G()*+5$/O5&67$A,B&591!

!"#$%&$%CU$ Q5;'$O!$@$;7()6$B,45O6)'>V$%0R$P,',G()*+5$/C,O67$A,B&591!

#H"



!"#$%&$%CV$ Q5;'$O!$F$9:;+O6)6$;,96>!

!"#$%&$%CW$ Q5;'$ O!$ F$ 9:;+O6)6$ ;,96>V$ G()*+<=>$ 23=(5;$ 5*&,(5;<56<5$ )$ A,[=,2567$
$ $ /5*&,(5;<56<5$M&:'31!

#H@



!"#$%&$%YX$ Q5;'$O!$F$9:;+O6)6$;,96>V$%0R$P,',G()*+5$/O5&67$A,B&591!

!"#$%&$%Y'$ Q5;'$O!$F$9:;+O6)6$;,96>V$%0R$P,',G()*+5$/'47O'-('5O67$A,B&591!

#HF



!"#$%&$%YA$ Q5;'$O!$I$'5'()BK9(3'$9:;+O6)6:$-3A56)'.B,!

!"#$%&$%YB$ Q5;'$ O!$ I$ '5'()BK9(3'$ 9:;+O6)6:$ -3A56)'.B,V$ G()*+<=>$ 23=(5;$
5*&,(5;<56<5$)$A,[=,2567$/5*&,(5;<56<5$M&:'3V$2'?)-6:'7$*+)&,-31!

#HI



!"#$%&$%YC$ Q5;'$ O!$ I$ '5'()BK9(3'$ 9:;+O6)6:$ -3A56)'.B,V$ %0R$ P,',G()*+5$ /O5&67$
$ $ A,B&591!

!"#$%&$%YY$ Q5;'$ O!$ I$ '5'()BK9(3'$ 9:;+O6)6:$ -3A56)'.B,V$ %0R$ P,',G()*+5$ /C,O67$
$ $ A,B&591!

#HJ



!"#$%&$%YT$ Q5;'$O!$J$9:;+O6)6$9();5&6>!

!"#$%&$%YU$ Q5;'$ O!$ J$ 9:;+O6)6$ 9();5&6>V$ G()*+<=>$ 23=(5;$ 5*&,(5;<56<5$ )$ A,[=,2567$
$ $ /5*&,(5;<56<5$M&:'3V$2'?)-6:'7$*+)&,-31!

#HN



!"#$%&$%YV$ Q5;'$O!$J$9:;+O6)6$9();5&6>V$%0R$P,',G()*+5$/O5&67$A,B&591!

!"#$%&$%YW$ Q5;'$O!$J$9:;+O6)6$9();5&6>V$%0R$P,',G()*+5$/O5&67$A,B&591!

#HT



!"#$%&$%TX$ Q5;'$O!$N$B5Y)BK9(3'$9:;+O6)6:$B,45O6)'.B,!

!"#$%&$%T'$ Q5;'$ O!$ N$ B5Y)BK9(3'$ 9:;+O6)6:$ B,45O6)'.B,V$ G()*+<=>$ 23=(5;$
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Z C H E M I C K O-T E C H N O L O G I C K  
 
Autor:  Datum: 22. 8. 2017 :  38 

 Ka , Fakulta , Univerzita Pardubice 
 

 
 

SPE C I F I K A C E O BJE K T U , L O K A L I Z A C E O BJE K T U 
 

  ,  
 
 

Z ,  
 

 
, typ  

8 /  (vzorky V, Vzx), Tab. 1 
34 /  v  a V) a ve 

  (10, vzorky 1-5, 0-2), Tab. 2, Tab. 3 
 

Tab. 1:   i.  
-  Lokalizace vzorku 

Ze1 50/0-2, Ze1 50/2-5, Ze1 50/5-10 

  lodi kostela
50, 100, 150, 200 a 250 cm od podlahy 

vlhkosti v  

Zd1 100/0-2, Zd1 100/2-5, Zd1 100/5-10, Zd1 
100/10-15 
Zc1 150/0-2, Zc1 150/2-5, Zc1 150/5-10, Zc1 
150/10-15 
Zb1 200/0-2, Zb1 200/2-5, Zb1 200/5-10, Zb1 
200/10-15 
Za1 250/0-2, Za1 250/2-5 
Zb2 200/0-2    lodi kostela

150 a 200 cm od podlahy 

vlhkosti v zdivu, kontrola po 
 

Zc2150/0-2  
Zb2 200/2-5 
Zc2 150/2-5 
Zb2 200/5-10 
Zc2 150/5-8 
Zb2 200/10-15 
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Tab. 2:  z  .  
 Popis, lokalizace vzork  ch  

 
v 1.1 1. cyklus 24 h, a 95 cm od podlahy, plocha 10  10 cm. 
v 1.2 1. cyklus u 24 h, a 20 cm od podlahy, plocha  
v 2.1 2. cyklus 24 h, a 95 cm od podlahy, plocha  
v 2.2 2. cyklus 24 h, a 20 cm od podlahy, plocha  

5 (A)  z  , 
z    (vzorky 1 (1.1); 2 (1.2); 3 (2.1); 4 (2.2). 

u s demineralizovanou vodou 

0 

  , 
 aplikace  (vzorky v 1.4, 

v 2.4, v 1.3, v 2.3) 

v 1.4 
- , plocha vzorku 1 cyklus 

, 24 h. 

v 2.4 
S a, 150- plocha vzorku , 2. cyklus 

 24 h. 

v 1.3 
Severn a 190- , plocha vzorku , 1. cyklus 
odsolov , 24 h. 

v 2.3 
-  2. cyklus 

, 24 h. 
 
Tab. 3:   .  

  

7901 
 

7902 kolem1390, v  
-

 

7903 

-
  

-
 

7904 
 

7927  

7928 v  
  

8127 Vzx3 / P1    
8326 Vzx4   
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M  

 
S D (ZKRATKY) 
 

 mikroskopie 
 ou (SEM/EDX) 

 
 kombinaci s  

UV/VIS spektroskopie 
Gravimetrie  

 
STRATIGRAFIE POVRCHOV  
 
Studium stratigrafie provedeno s  

 

ptick  mikroskop Eclipse LV100D-U (Nikon)
v ,  . Pro y vzorky 
zality do  tvrdidlem Norpol Peroxide 1

  alina 
mikroskopem 

EOS 1100D (Canon). 
.  

  
 
M CH VRSTEV 
 

byl proveden na 
  tomuto 

  
Bruker Quantax 2000. 
v  

 
procent  prvky s 

s   . 
 
IDENTIFIKACE O   
 
K eny  mikrochemick  reakce1 

 pro lipidy (oleje)
  p-dimetylaminobenzaldehydem, 

  Testy byly provedeny na 
vzorku 8326 / Vzx4. 

  kombinaci 
s  GC/MS  Kunst Historische 
Museum Wien. Protokol   K 
8127 / P1 / Vzx 3. 
 
  
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 Hering. B, Schramm H. P. Historische Malmaterialien und ihre Identifizierung. Stuttgart 2000. ISBN 3-473-48067-3. 
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OBSAH VLHKOSTI A KONCENTRACE  
 

 byl stanoven UV/VIS 
spektrofotometrie v extraktech vzork  
v de  vod K   spektrofotometr Beckman Coulter DU

 - 525 nm. Extrakty byly 
  

 . 
byla hodnota koncentrace tena ve  procentech 
(% hm.) a v 
v e hmotnosti  2). Stanoveny 

 
 

v 
 procentech.  

v    Hydroizolace staveb -  a 
-1. 

 
Tab. 4: . 

 V lhkost v  
 pod 3 

  
  
  

 nad 10,0 
 

Tab. 5: Hodnoc -1. 
 Chloridy (%hm.)   

 < 0,03 < 0,10 < 0,05 
 0,03  0,10 0,10  0,25 0,05  0,15 

 > 0,10 > 0,25 > 0,15 
 

Tab. 6:  Hydroizolace staveb - . 
 Chloridy [hm. %] [hm. %] [hm. %] 

 pod 0,075 pod 0,5 pod 0,1 
 0,075 - 0,20 0,5 - 2,0 0,1 - 0,25 

 0,20 - 0,5 2,0 - 5,0 0,25 - 0,5 
 nad 0,5 nad 5 nad 0,5 
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V  ST RIBU C E V L H K OST I A   
 

Tab. 7: obsahu vlhkosti a  vodorozp
-1. 

Vzorek 
 / hloubka 

V lhkost 
 

(SO4
2-) 3

-) 
 

Chloridy (C l-) 

 [hm. %] [hm. %] [mmol/kg] [hm. %] [mmol/kg] [hm. %] [mmol/kg] 
Ze1 50/0-2 3,11 0,18 18 0,09 18 <0,01 <2,0 
Ze1 50/2-5 4,27 0,02 2 0,03 7 <0,01 <2,0 
Ze1 50/5-10 5,16 <0,01 <1,0 0,02 4 <0,01 <2,0 
Zd1 100/0-2 2,09 <0,01 <1,0 0,13 24 <0,01 <2,0 
Zd1 100/2-5 2,46 <0,01 <1,0 0,03 7 <0,01 <2,0 
Zd1 100/5-10 2,54 <0,01 <1,0 0,14 26 <0,01 <2,0 
Zd1 100/10-15 1,90 <0,01 <1,0 0,05 11 <0,01 <2,0 
Zc1 150/0-2 3,91 <0,01 <1,0 0,32 62 0,03 9 
Zc1 150/2-5 4,37 0,29 30 0,29 57 0,01 4 
Zc1 150/5-10 4,24 <0,01 <1,0 0,07 13 <0,01 <2,0 
Zc1 150/10-15 3,33 0,00 0 0,03 6 <0,01 <2,0 
Zb1 200/0-2 5,76 0,55 58 0,28 53 0,05 15 
Zb1 200/2-5 4,43 0,02 2 0,29 56 0,04 10 
Zb1 200/5-10 3,52 0,07 7 0,23 45 0,01 3 
Zb1 200/10-15 3,73 0,05 5 0,17 32 0,01 3 
Za1 250/0-2 3,91 0,04 4 0,30 57 0,04 10 
Za1 250/2-5 4,44 0,01 1 0,34 66 0,04 11 
Zb2 200/0-2 - <0,01 <1,0 0,11 21 0,04 11,43 
Zc2 150/0-2 - <0,01 <1,0 0,06 11 0,01 4,15 
Zb2 200/2-5 - 0,02 2 0,03 6 0,05 14,50 
Zc2 150/2-5 - <0,01 <1,0 0,02 3 0,02 4,71 
Zb2 200/5-10 - <0,01 <1,0 0,02 3 0,02 6,45 
Zc2 150/5-8 - <0,01 <1,0 0,02 3 0,01 3,42 
Zb2 200/10-15 - <0,01 <1,0 0,02 5 0,02 6,94 
 
Tab. 8: v  . 
Vzorek /  4

2-) 3
-) Chloridy (C l-) 

[g/m2] [g/m2] [g/m2] 
v 1.1 / 95 <0,01 0,10 0,17 
v 1.2 / 20 <0,01 0,11 0,18 
v 2.1 / 95 <0,01 0,09 0,11 
v 2.2 / 20 <0,01 0,07 0,10 

 <0,01 0,13 0,13 
 0,23 0,17 0,23 

v 1.4 / 150-160 0,13 0,07 0,24 
v 1.3 / 190-200 0,06 0,13 0,22 
v 2.4 / 150-160 0,01 0,13 0,27 
v 2.3 / 190-200 0,01 0,06 0,14 
 
Obsah vlhkosti  , Tab. 7) se pohybuje 
v .  . V   byly 

 hlediska rizika  
vy (cca 150 a 250 cm) v  zdivu. V 

 
dvou (Zc1 150/1-5, Zb1 200/0-2) do hloubky 5 cm. 

V v, Tab. 8
 

V Zb2 a Zc2)  
a 200 cm  
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G raf 1. Obsah vlhkosti s  (Tab 5.). Vzorky Z 

 
 
 

 
G raf 2. Obsa   ch stup  

-1 (Tab. 5). Vzorky Z .  
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V  VRST E V 
 
Vzorek 7901!"!V1  

 
Obr . 1    

 
Obr . 2   
  

 
Obr . 3   

 
Obr . 4 Elektronov  
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Tab. 9: , vzorek 7901. 

vrstvy 
Popis vrstvy - e  prvkovou 

(SEM/E DX) 
5. fragmenty  vrstvy 

 
Ca, Si (Al) e, 

   
4.  vrstva

 
Pb

  
 

3.  vrstva Ca (Pb, Fe  / 

 vrstvy 4, 
 

2.  vrstva
 

Ca (Al, Si, Mg)
 

1. fragment  vrstvy Ca  

 
 

  
Obr . 5, 6 Stereoskopie - dokumentace vzorku z  

 
 

Vzorek nejprve obsahuje fragment  tenkou vrstvou 
o na povrchu. je  . Na 

 se u povrchu vrstvy vyskytuje organick  a. 
  obsahuje . 

V  v  
. Produktem koroze je s  

plattnerit (PbO2). Vzhledem 
k . Nelze 

( , ) 
v  4 a/ y. 
 

 

Obr . 7  mikroskop
. 
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Vzorek 7902 - V2, ornament  

 
Obr . 8  mikrosko  

Obr . 9    
  

 
Obr . 10   

 
Obr . 11  
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Tab. 10: - vzorek 7902. 

vrstvy 
Popis vrstvy -  mikroskopie 

s SE M/E DX 
5. t  vrstva, 

a  
Ca  

4. b  vrstva, 
 vrstvou 3

fluorescence 

Ca  

3. -  vrstva Ca  
2. s  

 je  
Ca , na povrchu 

  
1. h   vrstva, 

fluorescence v  
Ca , vrstva obsahuje 

zrno Ca, P (F)  
jednat o apatit, zrno Mg, Si, Ca, Al, Fe  
jednat o hydraulick   

 

  
Obr . 12, 13 Stereomikroskopie - dokumentace vzorku. 

 
 

1-3 s  a 
(vrstva 4). Na povrchu se vyskytuj . 

. Jednou z  
 

 

 
Obr . 14  mikroskop , m .  
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Vzorek 7903 - V3,  

 
Obr . 15   

 
Obr . 16  . 
 

 
Obr . 17   

 
Obr . 18  
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Tab. 11: - vzorek 7903. 

vrstvy 
Popis vrstvy - elektronov  prvkovou 

 
10. fragmenty velmi  

vrstvy  
Ca (Si, Al, Fe) , 

 
9. fragment  vrstvy Ca  
8. t  vrstva C, Si, Ca, Al, Fe (Mg, K, Cl): , 

 
7.  vrstva Ca  
6.  b  vrstva, 

zrna,  
 

Ca , 
 zrna Ca, Si, Al, Mg, Na (Fe, K)  

 
 

5.   vrstva, obsahuje 
zrn  

Ca  

4. n
 vrstva, 

 

Ca , Ca, P (F) 
 

S, Ca, Al, Na, Mg (K, Cl) , zrna 
Ca, Mg, Si (Fe, Al)  
s   

 
3. n   vrstva Si, Ca, Al

 
2. fragmenty /  Ca  
1.  b  vrstva

 
Ca  

0.   vrstva, 
podklad  

obsahuje 

kamenivo  vrstvou 
0 vzorku 4 

Ca, Si, Al (Mg, Fe, Na) 
matrix: 

 
plnivo:  Si a 
zrn   Si, Al (K, Na) 
zrn 

 

 

  
Obr . 19, 20 Stereomikroskopie  dokumentace vzorku z .   

 
 (vrstva 0)  plnivem 

z . 
nebo -

  a zrna apatitu. 

. huje tita   
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Vzorek 7904 - V4  

 
Obr . 21    

 
Obr . 22   
 

 
Obr . 23  mikroskopi  

 
Obr . 24  
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Tab. 12: - vzorek 7904. 

vrstvy 
Popis vrstvy -  prvkovou 

X 
3. t   vrstva 

, fragmenty 
Ca Ca, 
P   

2. fragmenty  vrstvy Ca  
1. s  b  vrstva Ca: uh  
0. h   vrstva, 

podklad  
obsahuje 

 zrna kameniva, 
 vrstvou 0 vzorku 3 

Ca, Si, Al (Mg, Fe, Na) 
matrix: Ca, Si, Al (K, Fe) 
povrchu  

 
plnivo Si a 

Si, Al zrn 
 

 
 

  
Obr . 25, 26 Stereomikroskopie - dokumentace vzorku. 

 
 

 
s z  . C

   1 
s  
 

 
Obr . 27  mikroskop .  



! 15/38 

Vzorek 7927  Vzx1, ec,  

 
Obr . 28   

 
Obr . 29   
 

 
Obr . 30   

  
Obr . 31, 32 Stereomikroskopie  dokumentace vzorku z  

 
Tab. 13: - vzorek 7927. 

 Popis vrstvy,  mikroskopie 
2.   
1.  

 
 .  
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Vzorek 7928A , B  Vzx2,  

 
Obr . 33  , 7928A. 

 
Obr . 34   
 

 
Obr . 35   

Obr . 36  
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Obr . 37  mikroskopie, , 7928B. 

 
Obr . 38   
 

 
Obr . 39   

 
Obr . 40  

 

Obr . 41, 42 s  mikroskopie a 
SEM/BSE. 

+ 5 

+ 4 
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Tab. 14: - vzorek 7928A, B se zelenou vrstvou. 

vrstvy 
Popis vrstvy -  zou 

SE M/E DX 
4.,5.  vrstva,  

vrstva 
Ca (Si, Al, Fe, Cu): 

 vrstvy 
3.  

 
 

Si, Ca, Cu, Al (K, Mg, Pb, Cl, Fe): Cu, S  
  

  pigmentu/y 
Cu nebo Cu, Si, Al  malachit, 
Cl, Cu  atakamit/paratakamit, Si, Al, K (Na, Fe)  

, , /okr, pigment 
Pb  , Ti  

/  titanovou u, 
Ba, S  baryt, p  Pb, Cl  

  fragmentu vrstvy 
2.  vrstva Ca (Si, Al, Fe, Cu): /  

hlinka, 
 vrstvy  

1.   Ca, Fe: u  
0.   

podklad,  nebo 
, 

obsahuje 

 

matrix Ca, Si, Al: oblasti Ca (Si, Al, Mg), obsahuje 
vzd ,  a/nebo zrna kameniva 
s Al, Si (Ca, K, Mg) nebo Si (Ca, Mg, Al), 

 
plnivo: Si, Si, Al 
(K, Fe, Na)   Si, Al (Fe, K, Mg), okr 

 

  
Obr . 43, 44 Stereomikroskopie - dokumentace vzorku s kem s . 

 
 

Vzorek obsahuje okrov  heterogen (vrstvu 0)  nebo hrubozrnnou vrstvu 
s 

  a a  
nebo/a zrna plniva s  fragmenty  1, 2 a  
vrstva 3 s /i pigmentem/y. U vrstvy 3 

   jednu vrstvu s alterovan  m povrchem  
  vzhledem k . 

 pigmentu na atakamit/paratakamit
mohla nastat  .  

 atakamitu/paratakamitu, nelze n  objasnit. 
K   pigment. 
O vrstvy 3 zcela modrou barevnost 
vrstvy. Nebylo  
z  . 

 3 je 
vrstvy 4. V 4   5. 
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Vzorek 7928C - Vzx2  

 
Obr . 45  , 7928C. 

 
Obr . 46   
 

 
Obr . 47   

 
Obr . 48  
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Tab. 15: - vzorek 7928C . 

vrstvy 
Popis vrstvy -  

SE M/E DX 
4.  Ca:  
3. , obsahuje 

 
Ca, Fe: u Si, 
ojed Cu -  

 
2.  Ca:  
1.  Ca:  

 
 

 
  (7928A,B)
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Vzorek 8326  Vzx4    

 
Obr . 49   

 
Obr . 50   
 

Obr . 51 Sv   

 
Obr . 52  
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Obr . 53   detail povrchu. 

 
Obr . 54  mikroskopie,  Obr . 55   
 
Tab. 16: - vzorek 8326. 

vrstvy 
Popis vrstvy -  

SE M/E DX 
1. fragmenty vrstvy 

s modrou UV 
 

Ca  

0. , ve 
 

Ca   
Ca / 

Ca, P, F   
s  Ca, Si, Mg, Al   
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Obr . 56, 57 Stereomikroskopie -  

 

  

 
Obr . 58, 59, 60   

 
Shrnu  

 
.  

 
/mramor).   malty. 

na povrchu vyskytuje  (vrstva 1). 
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V D E N T I F I K A C E O R G A NI C K G C/MS (8127) 
  
Z ynulo 8127 (Vzx3/P1) obsahuje 

 p , byly   
uvedena v konci . 
 

!

  
Obr . 61, 62, 63   

 
 
V  M I (8326) 
 
Z 

 polysacharidy nebyly p .  
 
Tab. 17:  . * 

vzorek lipidy proteiny polysacharidy 
p  ? + - 

; ; ?...  
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Z   
  
 
P   
 

 
u  y ho 

  mi  
 

 
s 

 2: 
 

 obsahem titanu -  (1920, 
 se),  arytu (1810-1820) 

 
 

: Cu 
(Cl) -  

: uh  
lterace: Cu, S z 

Cl, Cu atakamit/paratakamit z 
2 -  nebo masikot, 

p
echnikami. 

 
IDENTIFIKACE ORGANICK  
 

8127. Ve vzorku byl  klih a lipidy  . 
 

rku 8326 

 
 
OBSAH VLHKOSTI A VODO  
 
V    
V   velmi 

(cca 150 a 250 cm) v 
i zdivu. V 

 hloubky 0-2 cm. 
V  

 V z 
 

 
 
V  22. 8. 2017 

 
 v i, Univerzita Pardubice  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2 Zdroj literatury k 

y. STOP. Praha 2014. ISBN 978-80-86657-17-2.!
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P    
  

 

!
Obr . 64   ke 

. 
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!
Obr . 65, 66   

.!
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Obr . 67 Se . 
k V1, V3, V4, Vzx1, Vzx3. 

Obr . 68 V
oblouku vzork  V2, Vzx2, Vzx4 

k 
z  
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Obr . 69  

Fotografie v  
 

 
Obr . 70 ela, V1, detail. Fotografie v UV . 
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Obr . 71  

Fotografie v  
 

 
Obr . 72  

ornamentu. Fotografie v UV . 
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Obr . 73  

 

 
Obr . 74 orek V4, detail. 
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Obr . 75 zx1, detail. 

 

!
Obr . 76 zx2, detail. 

!
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!
Obr . 77 kostela, vzorek Vzx3, detail. 

 

 
Obr . 78, 79 zx3   . 
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Obr . 80 zorek Vzx4, detail. 

 

  
Obr . 81, 82 zx4   . 
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P  Z   8127 M E T O D O U G C-MS 
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