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REVIEWER COMMENTS

Reviewer #1 (Remarks to the Author): with expertise in nanomedicine 

In this manuscript, Wang et al. reported a nanomedicine to specifically express aPD-L1 scfv and 
CXCL9 in tumor sites for immunotherapy of melanoma and other tumors. Extensive data from in vitro 
and in vivo testing were presented to show that anticancer immunity was enhanced by this 

nanomedicine, however, major concerns arise, including the lack of novelty and rationale of the 
nanomedicine design, incomplete characterization of target protein expression, and insufficient 

mechanism studies. Overall, this inducible aPD-L1 (scFV) and CXCL9 nanotherapeutic may not 
overcome the main hurdle of anti-PD-L1 therapy encountered in clinics because of the lack of 

ADCC/ADCP functions of the scFV and the lack of the tumor-specific antigen presenting by their 
strategies. 

Major points: 

1. The novelty of this study is moderate. The concept of a local expression of scFV that interrupts PD-
L1/PD-1 pathway was reported previously including the combination with CAR-T (Nat Biotechnol. 
2018 Oct; 36(9): 847–856., Front. Cell Dev. Biol., 2020 August; 8:803) and oncolytic virus (Cell Mol 

Immunol. 2019 Sep; 16(9): 780–782). These designs seemed more rational for producing synergistic 
anticancer activity. In addition, the approach of cell type-specific promoter-induced expression of 

specific genes has been reported by several studies from this group. 

2. It is still unclear how the anti-tumor response was promoted without priming the TME in this study. 

How was tumor killing generated through T-cell activation but without DC priming? Tumor antigen 
release and antigen-presenting cell (APC) priming should be considered when designing the delivery 

system. Neither anti-PD-L1 scFV nor CXCL9 could enhance the exposure of tumor antigen initially 
and promote the tumor antigen processing and presentation in APCs. Moreover, the migration and 

maturation of APCs in tumor-draining lymph nodes were not likely to be promoted by this nanoparticle 
either. This step is crucial to induce tumor antigen-specific T-cell response but was totally ignored in 
this study. 

3. The rationale and advantages of this nano-system should be discussed in more detail. Firstly, 

ADCC and ADCP effects of PD-L1 antibody play an important role in PD-L1 antibody-mediated 
immunotherapy of cancers. Using locally induced and secreted scFV of PD-L1 in tumors may damper 
the therapeutic potential of anti-PD-L1 antibody. Secondly, as mentioned above, the idea of locally 

induced scFV to interrupt PD-L1/PD-1 pathway has been extensively studied in more rational design 
by other groups. In those published studies, inducible scFV to target PD1/PD-L1 axis was combined 

with CAR-T or oncolytic virus. CAR-T and oncolytic virus can kill tumor cells, more likely leading to the 
release of tumor antigen and thereafter tumor antigen-specific immune response. The rationale of 
these combinations is more convincing to me. However, in this study, NK or macrophages-mediated 

ADCC or ADCP was missing, and other strategies were used for tumor cell killing. Therefore, tumor 
antigen release may not occur after the treatment with the nanoparticle, which could greatly limit the 

anti-tumor effect of aPD-L1 therapy. 

4. The authors claimed this Nano-system could successfully produce aPD-L1 scFV and CXCL9 in 
tumor cells, however, they did not provide sufficient characterization for both protein expressions. For 
example, what are the protein production yields for both proteins in different tumor types? And what is 

the final working concentration they can achieve in the culture medium for in vitro experiments 
(CXCL9 was provided but scFV was missing)? And how about the tumor site? And what is the 

percentile of secreted proteins/total produced proteins? This information is important because it could 
help us to determine the working concentration of scFV for in vivo study. Since the data for protein 
characterization such as SDS-page or LS-MS of the produced proteins were not provided, it is 

suggested to provide the entire picture of the western blot with protein markers in the supplementary 
data. 



5. The biodistribution of these nanoparticles should be carefully studied as it was missing in the 
current study. Preferably, the tumor-specific induction of gene expression (use Luciferase or RFP as 

reporter protein) and therapeutic effect (aPD-L1 and CXCL9) should be studied in vivo with bilateral 
tumor models (for example, B16-F10 tumor on the right back and other types of tumors on the left 

side). 

6. More data are needed to reveal the underlying mechanisms of aPD-L1-induced reduction of 

immunosuppressive cell populations. Also, why could NP-CXCL9 reduce the M1/M2 ratio and MDSC 
populations in tumors by enhanced infiltration of T cells? More evidence should be provided about the 

transformed immune microenvironment such as cytokines/chemokines changes. 

Minor concerns: 

1. It seems that the TEM image in Figure 2c indicated that the nanoparticles were aggregated. 

2. Fluorescence images with clearer background and DAPI staining should be presented in Figure 2f. 

3. The quantitative dose of aPD-L1 induced in various tumors in vivo should be measured. And the 
PD-L1 expression level in the TME should also be studied. Will there be any response differences if 

the TME shows a different PD-L1 level? 

4. CD8/CD4 ratio is not a good parameter for immune activation in tumors. The CD8/Treg ratio 
provides a better indication of immune activation. In addition, why did CXCL9 recruit more CD8 cells 
than CD4 T cells? 

5. In vitro and vivo expression of CXCL9 and aPD-L1 should be determined on the protein level as 

well (quantitatively, related to figure 2 i to l, figure 6b). 

6. Representative flow cytometry images related to Figs 5 and 6 should be provided as 
supplementary files. 

7. Did the authors observe systemic antigen-specific immune response after this nanoparticle 
treatment? And what about the generation of memory T cells and long-term immune protection from 

these nanoparticles? 

8. To show the gating strategy of FACS, pseudocolor plots may provide more information. 

Reviewer #2 (Remarks to the Author): with expertise in cancer immunology/immunotherapy 

The manuscript entitled “Engineering tumor-specific gene nanomedicine to recruit and activate T cells 
for enhanced immunotherapy” describes a novel nanoparticle agent delivering an expression plasmid 

for producing anti-PD-L1 blocking scFV and a chemokine CXCL9 in melanoma cells. This is achieved 
by using a melanocyte-specific promoter. The authors also describe a similar nanoparticle that can be 

used for treating various cancers more broadly where the survivin promoter is used to drive anti-PD-
L1 scFv and CXCL9 expression. The idea of modifying tumor cells using a nanomedicine approach in 
a way that would promote T cell infiltration and activity is interesting. Furthermore, the effect of 

described nanomedicines on T cell recruitment and activity is evident in vitro and in vivo, and the anti-
tumor effect in a mouse model is impressive. One potential concern is that only one in vivo model was 

used to test melanoma-specific nanomedicine. There are several specific points for improvement 
indicated below: 
1. The NPTyr-C9AP was tested in B16 melanoma cells and tumors. It would be good to include 1-2 

additional mouse melanoma models, such as YUMM models or other available models to ensure 
reproducibility. It would also make this study very compelling if a similar human-specific nanomedicine 

could be generated and tested in a human model, such as co-culture of Patient-Derived tumor cells 



and tumor infiltrating leukocyte, for example. 
2. Additional characterization of potential toxicities could further improve the study. For instance, 

serum levels of liver enzymes AST and ALT could be assessed. In addition, if feasible, Cy5-labeled 
NPTyr-C9AP could be administered in vivo to see in which organs nanoparticles would accumulate. 

3. Discussion mostly states the results. It is important to include a proper discussion. For example, 
describe literature on nanomedicines/nanoparticles with a similar design, clinical experience, etc. 

Reviewer #3 (Remarks to the Author): with expertise in cancer immunology/immunotherapy 

This manuscript describes an interesting approach to simultaneously enhance T cell recruitment and 
activity against solid tumors through a nanomedicine approach designed to engineer tumor cells to 
secrete CXCL9 and anti-PD-L1. The major strength of the work is the novelty of the approach; whilst 

other approaches have been developed to engineer tumor cells to express CXCR3 ligands, this is the 
first to my knowledge to specifically utilize tumor promoters to achieve this. One question that 

emerges from this work is the relevance of using this system to target anti-PD-L1 specifically to the 
tumor microenvironment. To improve the therapeutic relevance of this study further experiments are 
suggested to confirm the utility of the Surivivin promoter in human tumor cells relative to relevant 

control cells derived from similar tissues and to benchmark therapeutic efficacy to anti-PD-L1. 

Major points 
1) Can the authors demonstrate superior efficacy / safety of targeting PD-L1 through this approach as 
opposed to systemic administration of anti-PD-L1 

2) The extent of the immune infiltration observed post therapy by IF (Figure 5g) looks rather modest. 
How do the authors reconcile this with profound therapeutic effects? 

3) Some of the observations appear under powered and it is not apparent how many repeats have 
been performed e.g. Figure 2l, 4a n = 3 mice per group, others e.g. figure 4d, 4f are n = 10 mice per 

group but not stated how many repeats 
4) Figure 5h the data on CD3+ T cells should be stratified at least into CD4+ and CD8+, otherwise it 
could be that changes in expression of effector molecules merely reflect changes in the proportion of 

CD8+ T cells. 
5) IN Figure 6b the selectivity of the Survivin promoter is demonstrated but this is relative to other cell 

lines that are not relevant to the tissue from which the tumors originated. Matched samples should be 
used, preferably using human-derived tumor cells. 

Minor points 
1) It is suggested to add information regarding how many bps of the relevant promoters were 

incorporated into the construct within the main text, as this is critical information with regards to 
specificity. 
2) In Figure 2 what is the concentration of CXCL9 protein that is achieved following the use of NPTyr-

C9AP? 
3) What are the kinetics of the killing assays in Figure 3? The reviewer asks as generally it is difficult 

to model the impact of PD-1:PD-L1 interactions in vitro. 
4) The authors state that the recruitment of NK cells contributed to the therapeutic efficacy. Whilst this 

is possible, it was not experimentally determined and so this comment should be softened.



"#$ %&#'()*$ '++&#,-'(#$ (.#$ /')0'1)#$ ,233#4(5$ 26$ (.#$ (.&##$ &#/-#7#&58$ .#)+-4%$ 05$

-3+&2/#$ (.#$ 90')-(*$ 26$ (.#$ 3'405,&-+(:$ ;2&$ (.#$ +0&+25#$ 26$ ,)'&-(*8$ (.#$ &#/-#7#&<5$

,233#4(5$ '&#$ -4$ 1)',=$ 7.-)#$ 20&$ +2-4(>1*>+2-4($ &#5+245#5$ '&#$ 3'&=#?$ -4$ 1)0#:$

"

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

#$%&$'$("120"

3$.$(45" 6,--$./)0$ B4$ (.-5$ 3'405,&-+(8$ "'4%$ #($ '):$ &#+2&(#?$ '$ 4'423#?-,-4#$ (2$

5+#,-6-,'))*$ #A+&#55$ 'CD>EF$ 5,6/$ '4?$GHGEI$ -4$ (032&$ 5-(#5$ 62&$ -33042(.#&'+*$ 26$

3#)'423'$ '4?$ 2(.#&$ (032&5:$ JA(#45-/#$ ?'('$ 6&23$ -4$ /-(&2$ '4?$ -4$ /-/2$ (#5(-4%$ 7#&#$

+&#5#4(#?$ (2$ 5.27$ (.'($ '4(-,'4,#&$ -3304-(*$ 7'5$ #4.'4,#?$ 1*$ (.-5$ 4'423#?-,-4#8$

.27#/#&8$ 3'K2&$ ,24,#&45$ '&-5#8$ -4,)0?-4%$ (.#$ )',=$ 26$ 42/#)(*$ '4?$ &'(-24')#$ 26$ (.#$

4'423#?-,-4#$ ?#5-%48$ -4,23+)#(#$ ,.'&',(#&-L'(-24$ 26$ ('&%#($ +&2(#-4$ #A+&#55-248$ '4?$

-45066-,-#4($ 3#,.'4-53$ 5(0?-#5:$ M/#&'))8$ (.-5$ -4?0,-1)#$ 'CD>EF$ N5,;OP$ '4?$ GHGEI$

4'42(.#&'+#0(-,$3'*$42($2/#&,23#$(.#$3'-4$.0&?)#$26$'4(->CD>EF$(.#&'+*$#4,204(#&#?$

-4$,)-4-,5$1#,'05#$26$(.#$)',=$26$@DGGQ@DGC$604,(-245$26$(.#$5,;O$'4?$(.#$)',=$26$(.#$

(032&>5+#,-6-,$'4(-%#4$+&#5#4(-4%$1*$(.#-&$5(&'(#%-#5:$

#$)7,.)$0"R.'4=5$62&$(.#$,233#4(5:$"#$'++&#,-'(#$(.#$,24,#&45$'120($(.#$42/#)(*$'4?$

&'(-24')#$26$20&$4'423#?-,-4#$?#5-%4:$@5$7#$.'/#$?-5,055#?$-4$(.#$B4(&2?0,(-24$5#,(-24$

26$(.#$3'405,&-+(8$(.#$045'(-56',(2&*$(.#&'+#0(-,$1#4#6-(5$26$SCD>EF$(.#&'+*$-4$,)-4-,')$

+&',(-,#5$'&#$3'-4)*$?0#$(2$(.#$)',=$26$ (032&>-46-)(&'(-4%$R$,#))5$'4?$ (.#$-45066-,-#4($

(032&$',,030)'(-24$26$SCD>EF$-4.-1-(2&5$'6(#&$5*5(#3-,$-4K#,(-24:$B4$'??-(-248$CD>EF$

-5$42($24)*$#A+&#55#?$-4$(032&$,#))5$10($')52$?#4?&-(-,$,#))5$NDG5P8$3',&2+.'%#58$T$,#))58$

#4?2(.#)-')$,#))58$#+-(.#)-')$,#))58$6-1&21)'5(58$'4?$52$24$NU'($V#?:$WXXY$V'*ZIN[P\[]W^

_8$ `,-$ R&'45)$ V#?:$ WXF]$ V'&$ WZaNYWaP\YWa&/bP:$ `*5(#3-,$ -4K#,(-24$ 26$ SCD>EF$

-4.-1-(2&5$ ,'4$ -4?0,#$ R>,#))$ ,*(2(2A-,-(*$ '%'-45($ 42&3')$ (-550#5$ N@44$ M4,2):$ WXF[$

D#,ZW]NFWP\WY_[^IFP:$@)(.20%.$ 523#$ &#+2&(#?$ 5(&'(#%-#5$ '&#$ #66#,(-/#$ -4$ -3+&2/-4%$

SCD>EF$(.#&'+*$1*$-4,&#'5-4%$#-(.#&$(032&>-46-)(&'(-4%$R$,#))5$2&$-4(&'(032&')$SCD>EF$

-4.-1-(2&58" .," )/(4/$89" +4." 4+/&%$59" ($+(:&/" ;" +$55)" &./," /:-,()" 4.<" -$4.'=&5$"



4+=&$%$"/:-,(>)7$+&?&+"<$5&%$(9",?"@AB>C2"&.=&D&/,()"/,")7$+&?&+4559"$5&-&.4/$"/=$"

&--:.$" &.=&D&/&,." ,?" /:-,(>&.?&5/(4/&.8" ;" +$55)E$ M0&$ 4'423#?-,-4#5$ #3+)2*$

1-2?#%&'?'1)#$ 4'42+'&(-,)#5$ (2$ 2/#&,23#$ (.#$ ?#)-/#&*$ 1'&&-#&5$ 26$ +)'53-?58$ '4?$

-442/'(-/#)*$0(-)-L#$(032&>5+#,-6-,$+&232(#&5$(2$?&-/#$(032&$,#))5$(2$#A+&#55$GHGEI$

'4?$SCD>EF$5,;/$-4$5-(08$7.-,.$'&#$?#3245(&'(#?$(2$5-30)('4#205)*$10-)?$5.'&+$GHGEI$

%&'?-#4(5$62&$#66#,(-/#)*$&#,&0-(-4%$R$,#))5$-4(2$(032&5$'4?$',.-#/#$.-%.$-4(&'(032&')$

SCD>EF$,24,#4(&'(-245$62&$1)2,=-4%$CD>EF$(2$#4.'4,#$R>,#))$',(-/'(-24:$@5$'$&#50)(8$

20&$ 4'423#?-,-4#5$ .'/#$ -4?0,#?$ #4.'4,#?$ '4(->(032&$ #66#,(5:$ V2&#2/#&8$ 7#$ .'/#$

,245(&0,(#?$ (72$ /#&5-245$ 26$ (032&>5+#,-6-,$ 4'423#?-,-4#5$ ?&-/#4$ 1*$ (*&25-4'5#$

+&232(#&$2&$50&/-/-4$+&232(#&$62&$5'(-56*-4%$(.#$(&#'(3#4(5$26$3#)'423'$'4?$?-66#&#4($

2(.#&$ (032&5:$M/#&'))8$ 20&$ ?#5-%4$+&2/-?#5$ '$ 42/#)$ 5(&'(#%*$05-4%$4'423#?-,-4#5$ (2$

#4%-4##&$ ?-/#&5#$ (032&$ ,#))5$ -4(2$ (.#$ +&2?0,#&5$ 26$ R>,#))$ ,.#32=-4#5$ '4?$ SCD>EF$

-4.-1-(2&58$7.-,.$5=-))60))*$'??&#55$(.#$.0&?)#5$26$-3304#$,.#,=+2-4($1)2,='?#$NBGTP$

(.#&'+*:$V2&#$?-5,055-24$'120($(.#$42/#)(*$'4?$&'(-24')#$26$20&$4'423#?-,-4#$?#5-%4$

.'5$1##4$'??#?$-4$(.#$&#/-5#?$3'405,&-+($N)-4#$[aY$26$+'%#$Y[$(2$)-4#$]Xb$26$+'%#$Y]Z$

)-4#$]FF$(2$]WY$26$+'%#$Y_P:$

@5$(2$(.#$,24,#&4$'120($(.#$)',=$26$@DGGQ@DGC$604,(-245$26$(.#$5,;/8$SCD>EF$

(.#&'+*$3'-4)*$&#)-#5$24$1)2,=-4%$CD>EF$(2$#)-3-4'(#$(.#$-4.-1-(-24$5-%4')5$'%'-45($R$

,#))5$ (2$ #4.'4,#$ R>,#))$ ',(-/'(-24$ '4?$ ,*(2(2A-,-(*$ NG'4,#&$ D-5,2/:$ WXFa$

`#+ZaNIP\FX]I^a]P:$@)(.20%.$ (.#$@DGGQ@DGC$ 604,(-245$26$ 6&'%3#4($ ,&*5('))-L'1)#$

&#%-24$N;,P$,'4$-4?0,#$Uc$,#))5$'4?$3',&2+.'%#5$(2$,24(&-10(#$'4(->(032&$&#5+245#58$

(.#$@DGGQ@DGC$#66#,(5$-4?0,#?$1*$;,Q;,$&#,#+(2&$-4(#&',(-24$'&#$42($,&0,-')$62&$SCD>

EF$(.#&'+*$NB4($d$G'4,#&:$WXFI$d'4$F[ZFbbNWP\Yb[^[bP:$B4$'??-(-248$SCD>EF$5,;/$(.'($

)',=5$;,$.'5$1##4$+&2/#?$(2$1#$#420%.$62&$-4?0,-4%$'4(->(032&$&#5+245#5$1*$#4.'4,-4%$

R>,#))$',(-/'(-24$NU'($T-2(#,.42):$WXFa$M,(ZY]NIP\ab_^[]8$G'4,#&$B33042)$e#5:$WXWX$

V'*ZaN[P\]YW^b_P:$@4?8$1)2,=-4%$CD>EF$1*$SCD>EF$5,;/$,'4$#4.'4,#$(.#$',(-/'(-24$

26$12(.$R$,#))5$'4?$Uc$,#))5$?0#$(2$(.#$CD>F$-4.-1-(2&*$&#,#+(2&$-5$#A+&#55#?$24$12(.$R$

'4?$Uc$,#))5$N;&24($B33042):$WXFI$d04$bZ$FX\FWbWP:$V2&#2/#&8$'(#L2)-L03'1$,24('-45$

'$32?-6-#?$;,$&#,#+(2&$1-4?-4%$5-(#$(.'($&#32/#5$@DGG$'4?$@DGC$604,(-245$N;&24($



B33042):$WXWX$V'*$WIZ$FF\FXaaP$.'5$5.274$%22?$#66-,',*$-4$(&#'(-4%$/'&-205$(032&5$

NU$ J4%)$ d$ V#?:$ WXWX$ V'*$ FbZYaWNWXP\FaIb^IX[8$ U$ J4%)$ d$ V#?:$ WXWX$ M,($

FZYaYNFbP\FYWa^YI8$U$J4%)$d$V#?:$WXFa$U2/$WIZY_INWWP\WFXa^WFP8$'4?$'(#L2)-L03'1$

-5$'++&2/#?$62&$(.#$(&#'(3#4(5$26$30)(-+)#$,'4,#&$(*+#58$-4,)0?-4%$3#)'423'8$53'))$,#))$

)04%$ ,'4,#&$ N`GEGP8$ U`GEG8$ eGG8$ .#'?$ '4?$ 4#,=$ 590'3205$ ,#))$ ,'&,-423'5$

NfU`GGP8$,)'55-,')$f2?%=-4$)*3+.23'5$N,fEP8$'4?$V#&=#)$,#))$,'&,-423'$NV2)$G#)):$

WXFI$U2/$_Z_]NYP\Y[I^_XP:$R.#$SCD>EF$5,;/$7-(.20($;,$,'4$42($24)*$#'5-)*$+#4#(&'(#$

(.#$ (032&$ (2$ 1)2,=$ CD>EF$ 26$ (032&$ ,#))58$ 10($ ')52$ '/2-?$ @DGGQ@DGC>3#?-'(#?$

+2(#4(-')$(2A-,-(-#5$(2$42&3')$(-550#5:$R.#&#62&#8$SCD>EF$5,;/$7-(.20($;,$-5$'4$#A,#))#4($

'4(->CD>EF$?&0%:$V2&#$?-5,055-24$'120($(.#$&'(-24')#$26$SCD>EF$5,;/$(.#&'+*$.'5$1##4$

'??#?$-4$(.#$&#/-5#?$3'405,&-+($N)-4#$]Xb$26$+'%#$Y]$(2$)-4#$]FX$26$+'%#$Y_P:$

B4$&#%'&?$(2$(.#$)',=$26$(.#$(032&>5+#,-6-,$'4(-%#4$+&#5#4('(-24$-4$20&$5(&'(#%*8$20&$

%2')$-5$(2$'??&#55$(.#$+22&$(.#&'+#0(-,$1#4#6-(5$26$BGT$(.#&'+*:$R.#$)',=$26$(.#$(032&>

5+#,-6-,$'4(-%#4$+&#5#4('(-24$-5$42($'$3'K2&$.0&?)#$26$BGT$(.#&'+*:$D0&-4%$(032&$%&27(.$

'4?$(.#$BGT$(&#'(3#4(58$12(.$')-/#$'4?$-4K0&#?$(032&$,#))5$7-))$,24(-40205)*$#A+25#$'4?$

&#)#'5#$(032&$'4(-%#458$'4?$'4(-%#4>+&#5#4(-4%$,#))5$N@CG5P$,'4$,'+(0&#$(.#5#$'4(-%#45$

'4?$-46-)(&'(#$-4(2$)*3+.$42?#5$(2$',(-/'(#$(032&$'4(-%#4>5+#,-6-,$R$,#))5$NG'4,#&$E#((:$

WXF]$d'4$FZY_XNFP\a[>IXP:$B4$'??-(-248$')(.20%.$@CG5$-4$(.#$(032&$3-,&2#4/-&243#4($

'&#$ 50++&#55#?$ NU'($ V#?:$ WXXY$ V'*ZIN[P\[]W^_8$ `,-$ R&'45)$ V#?:$ WXF]$ V'&$

WZaNYWaP\YWa&/bP8$ SCD>EF$ (.#&'+*>3#?-'(#?$ 1)2,='?#$ 26$ CD>EFQCD>F$ +'(.7'*$ ,'4$

+2(#4(-'))*$ -3+&2/#$ (.#$ (032&$ '4(-%#4$ +&2,#55-4%$ '4?$ +&#5#4('(-24$ 26$ @CG5$ 62&$

',(-/'(-4%$R$,#))5$ Nd$G)-4$ B4/#5(:$ WXFa$;#1$FZFWaNWP\[aX^a8$ d$G)-4$ B4/#5(:$ WXFa$;#1$

FZFWaNWP\aX[^F[8$V2)$G#)):$ WXFI$U2/$_Z_]NYP\Y[I^_XP:$R.058$ 20&$ 5(&'(#%*$ 0(-)-L-4%$

4'423#?-,-4#5$(2$,2#A+#&55$GHGEI$'4?$SCD>EF$5,;/$-4$(032&5$.'5$5.274$#4.'4,#?$

'4(->(032&$#66#,(5$/-'$GHGEI>3#?-'(#?$R>,#))$&#,&0-(3#4($'4?$SCD>EF$5,;/>#4.'4,#?$

R>,#))$',(-/'(-24:$V2&#$?-5,055-24$'120($(.#$&'(-24')#$26$20&$4'423#?-,-4#$?#5-%4$.'5$

1##4$'??#?$-4$(.#$&#/-5#?$3'405,&-+($N)-4#$]bF$26$+'%#$Ya$(2$)-4#$]b[$26$+'%#$YIP:$

;0&(.#&32&#8$7#$.'/#$05#?$JEB`@$(2$&#'4')*L#$(.#$+&2(#-4$#A+&#55-24$)#/#)5$26$

GHGEI$'4?$SCD>EF$-4$?-66#&#4($(032&$,#))5$'4?$30)(-+)#$(032&$(-550#5$'6(#&$UCR*&>GI@C$



2&$ UC`0&>GI@C$ (&#'(3#4(5:$ R.#$ 90'4(-('(-/#$ &#50)(5$ .'/#$ 1##4$ '??#?$ -4$ (.#$ &#/-5#?$

3'405,&-+($'4?$50++)#3#4('&*$-462&3'(-24$N;-%:$W.8$K$'4?$=8$;-%:$Y'$'4?$?8$;-%:$b'$'4?$

18$`0++)#3#4('&*$;-%:$W]8$;-%:$_'8$18$6$'4?$%8$;-%:$a1$(2$?8$`0++)#3#4('&*$;-%:$WIZ$)-4#$

Fb[$26$+'%#$a$(2$)-4#$Fba$26$+'%#$I8$)-4#$F[]$(2$F[I$26$+'%#$I8$)-4#$FIb$(2$FI_$26$+'%#$

FW8$)-4#$WWX$(2$WWW$26$+'%#$FY8$)-4%$YFW$(2$YFI$26$+'%#$FI8$)-4#$b]a$(2$b_b$26$+'%#$Wa8$

)-4#$[F]$(2$[W]$26$+'%#$YFP:$

B4$'??-(-248$ -4$2&?#&$ (2$ 60&(.#&$#)0,-?'(#$ (.#$ -33042)2%-,')$3#,.'4-535$26$20&$

4'423#?-,-4#>3#?-'(#?$ '4(->(032&$ #66#,(58$ 7#$ .'/#$ '4')*L#?$ (.#$ +2+0)'(-245$ 26$

%&'4L*3#$T>8$+#&62&-4>$'4?$B;U>g>+25-(-/#$GDah$#66#,(2&$R$,#))5$'4?$(.#$&'(-25$26$GDah$

R$,#))5QR&#%5$-4$(032&$(-550#5$1*$6)27$,*(23#(&*$'6(#&$(.#$(&#'(3#4(5$26$UCR*&>GI@C$2&$

UC`0&>GI@C:$ R.#$ &#50)(5$ 26$ 6)27$ ,*(23#(&*$ &#50)(5$ .'/#$ 1##4$ '??#?$ -4$ (.#$ &#/-5#?$

3'405,&-+($'4?$50++)#3#4('&*$-462&3'(-24$N;-%:$[68$.$(2$K8$̀ 0++)#3#4('&*$;-%:$FI$(2$WF8$

;-%:$a.8$K$(2$)8$`0++)#3#4('&*$;-%:$YFZ$)-4#$YaX$'4?$YaF8$Ya]$(2$YIX$26$+'%#$WY8$)-4#$[YI$

(2$[bb$26$+'%#$YWP:$R.#$#A+&#55-24$26$,*(2=-4#58$-4,)0?-4%$B;U>g8$BE>]8$iV>G`;8$BE>b$

'4?$BE>FX8$.'/#$')52$1##4$?#(#,(#?$1*$9eRjCGe$'4')*5-5$'6(#&$(.#$(&#'(3#4(5$26$UCR*&>

GI@C$(2$-4?-,'(#$(.#$-3+&2/#3#4(5$26$(032&$-3304#$3-,&2#4/-&243#4(5:$R.#$&#50)(5$26$

9eRjCGe$.'/#$1##4$'??#?$-4$(.#$&#/-5#?$3'405,&-+($'4?$50++)#3#4('&*$-462&3'(-24$

N)-4#$YIb$(2$YI_$26$+'%#$WYZ$`0++)#3#4('&*$;-%:$WWP:$ $

$

F4G,("+,--$./)0"

6,--$./"20$R.#$42/#)(*$26$(.-5$5(0?*$-5$32?#&'(#:$R.#$,24,#+($26$'$)2,')$#A+&#55-24$

26$ 5,;O$ (.'($ -4(#&&0+(5$CD>EFQCD>F$+'(.7'*$7'5$ &#+2&(#?$+&#/-205)*$ -4,)0?-4%$ (.#$

,231-4'(-24$7-(.$G@e>R$NU'($T-2(#,.42):$WXFa$M,(Z$Y]NIP\$ab_^a[]:8$;&24(:$G#))$D#/:$

T-2):8$WXWX$@0%05(Z$a\aXYP$'4?$24,2)*(-,$/-&05$NG#))$V2)$B33042):$WXFI$`#+Z$F]NIP\$

_aX^_aWP:$R.#5#$ ?#5-%45$ 5##3#?$32&#$ &'(-24')$ 62&$+&2?0,-4%$ 5*4#&%-5(-,$ '4(-,'4,#&$

',(-/-(*:$B4$'??-(-248$(.#$'++&2',.$26$,#))$(*+#>5+#,-6-,$+&232(#&>-4?0,#?$#A+&#55-24$26$

5+#,-6-,$%#4#5$.'5$1##4$&#+2&(#?$1*$5#/#&')$5(0?-#5$6&23$(.-5$%&20+:$

#$)7,.)$0"R.'4=5$62&$(.#$,233#4(5:$@)(.20%.$(.#$,24,#+($26$'$)2,')$#A+&#55-24$5,;/$

(.'($1)2,=5$(.#$CD>EFQCD>F$+'(.7'*$.'5$1##4$&#+2&(#?$-4$2(.#&$72&=5$NU'($T-2(#,.42):$



WXFa$M,(Z$Y]NIP\$ab_^[]8$G#))$V2)$B33042):$WXFI$̀ #+Z$F]NIP\$_aX^WP:$R.#5#$5(&'(#%-#5$

'&#$90-(#$?-66#&#4($6&23$20&5:$k5-4%$G@e>R$,#))5$(2$#A+&#55$SCD>EF$5,;/$-3+&2/#?$(.#$

#66-,',*$26$G@e>R$,#))5$'4?$&#?0,#?$(2A-,-(-#5$'552,-'(#?$7-(.$5*5(#3-,$-4K#,(-24$26$

SCD>EF$-4.-1-(2&5$NU'($T-2(#,.42):$WXFa$M,(Z$Y]NIP\$ab_^[]P:$T0($G@e>R$,#))5$7#&#$

?-5(&-10(#?$-4$(.#$7.2)#$12?*$'6(#&$5*5(#3-,$-4K#,(-248$7.-,.$,20)?$42($&#'))*$',.-#/#$

)2,')$ #A+&#55-24$ 26$ 5,;/$ -4$ (032&$ (-550#5Z$ '4?$ (.-5$ 5(&'(#%*$ ?-?$ 42($ '??&#55$ (.#$

-45066-,-#4($ -46-)(&'(-24$ 26$ G@e>R$ ,#))5$ -4$ (.#$ (&#'(3#4(5$ 26$ 52)-?$ (032&5:$ @)(.20%.$

-4(&'(032&')$-4K#,(-24$26$24,2)*(-,$/-&05$#4%-4##&#?$7-(.$SCD>EF$5,;/$',.-#/#?$)2,')$

#A+&#55-24$ -4$ (032&$ (-550#5$ NG#))$ V2)$ B33042):$ WXFI$ `#+Z$ F]NIP\$ _aX^WP8$ (.#$

-4(&'(032&')$-4K#,(-24$5(&'(#%*$-5$42($'++)-,'1)#$62&$'))$3#('5('(-,$(032&58$'4?$(.-5$5(0?*$

')52$?-?$42($'??&#55$(.#$-45066-,-#4($R>,#))$-46-)(&'(-24:$T*$,24(&'5(8$20&$(032&>5+#,-6-,$

4'423#?-,-4#5$.'/#$2/#&,23#$(.#$(72$,&0,-')$.0&?)#5$26$BGT$(.#&'+*$/-'$5+#,-6-,'))*$

#4%-4##&-4%$(032&$,#))5$(2$)2,'))*$,2#A+&#55$GHGEI$'4?$SCD>EF$62&$&#,&0-(-4%$R$,#))5$

'4?$#4.'4,-4%$R>,#))$',(-/'(-248$&#50)(-4%$-4$#4.'4,#?$'4(->(032&$#66#,(5:$M0&$5(&'(#%*$

.'5$42($24)*$'??&#55#?$(.#$+&21)#35$26$)27$#4&-,.3#4($'4?$+2(#4(-')$(2A-,-(-#5$,'05#?$

1*$ 5*5(#3-,$ -4K#,(-24$ 26$ SCD>EF$ -4.-1-(2&58$ 10($ ')52$ '??&#55#?$ (.#$ +&21)#3$ 26$

-45066-,-#4($ R>,#))$ -46-)(&'(-24$ -4$ (032&5:$ V2&#$ ?-5,055-24$ '120($ (.#$ 42/#)(*$ 26$ 20&$

4'423#?-,-4#$?#5-%4$.'5$1##4$'??#?$-4$(.#$&#/-5#?$3'405,&-+($N)-4#$[aY$26$+'%#$Y[$(2$

)-4#$]Xb$26$+'%#$Y]P:$

B4$ '??-(-248$ ')(.20%.$ 20&$%&20+$.'5$ &#+2&(#?$ (.#$ '++&2',.$26$ ,#))$ (*+#>5+#,-6-,$

+&232(#&>-4?0,#?$#A+&#55-24$26$G'5I8$(.#$5(0?*$7'5$05-4%$GD]a$+&232(#&$(2$',.-#/#$

3',&2+.'%#>5+#,-6-,$%#4#$#?-(-4%$N@G`$U'42:$WXFa$;#1$W_ZFWNWP\$IIb^FXX[P8$7.-,.$

7'5$04&#)'(#?$(2$,'4,#&$-33042(.#&'+*$'4?$?-?$42($'66#,($(.#$42/#)(*$26$(.-5$72&=:$@5$

3#4(-24#?$ '12/#8$ (.#&#$ -5$ 42$ 5(0?*$ 05-4%$ (032&$ ,#))$ (*+#>5+#,-6-,$ +&232(#&5$ (2$

5+#,-6-,'))*$?&-/#$(032&$,#))5$(2$,2#A+&#55$GHGEI$'4?$SCD>EF$62&$#4.'4,-4%$R>,#))$

-46-)(&'(-24$'4?$',(-/'(-24$-4$(032&5:$R.#$=#*$42/#)(*$'4?$5-%4-6-,'4,#$26$(.-5$72&=$-5$

(.'($20&$(032&>5+#,-6-,$%#4#$4'423#?-,-4#5$,'4$5-30)('4#205)*$'??&#55$(.#$(72$,&0,-')$

.0&?)#5$26$BGT$(.#&'+*:$V2&#$?-5,055-24$.'5$1##4$'??#?$-4$(.#$&#/-5#?$3'405,&-+($N)-4#$

]F_$(2$]WY$26$+'%#$Y_P:$



$

6,--$./" H0$ B($ -5$ 5(-))$ 04,)#'&$ .27$ (.#$ '4(->(032&$ &#5+245#$ 7'5$ +&232(#?$ 7-(.20($

+&-3-4%$ (.#$ RVJ$ -4$ (.-5$ 5(0?*:$ f27$ 7'5$ (032&$ =-))-4%$ %#4#&'(#?$ (.&20%.$ R>,#))$

',(-/'(-24$10($7-(.20($DG$+&-3-4%l$R032&$'4(-%#4$&#)#'5#$'4?$'4(-%#4>+&#5#4(-4%$,#))$

N@CGP$+&-3-4%$5.20)?$1#$,245-?#&#?$7.#4$?#5-%4-4%$(.#$?#)-/#&*$5*5(#3:$U#-(.#&$'4(->

CD>EF$5,;O$42&$GHGEI$,20)?$#4.'4,#$ (.#$#A+250&#$26$ (032&$'4(-%#4$ -4-(-'))*$'4?$

+&232(#$ (.#$ (032&$ '4(-%#4$ +&2,#55-4%$ '4?$ +&#5#4('(-24$ -4$ @CG5:$ V2&#2/#&8$ (.#$

3-%&'(-24$'4?$3'(0&'(-24$26$@CG5$-4$(032&>?&'-4-4%$)*3+.$42?#5$7#&#$42($)-=#)*$(2$1#$

+&232(#?$ 1*$ (.-5$ 4'42+'&(-,)#$ #-(.#&:$ R.-5$ 5(#+$ -5$ ,&0,-')$ (2$ -4?0,#$ (032&$ '4(-%#4>

5+#,-6-,$R>,#))$&#5+245#$10($7'5$(2('))*$-%42&#?$-4$(.-5$5(0?*:$

#$)7,.)$0" R.'4=5$ 62&$ (.#$ ,233#4(5:$ "#$ '+2)2%-L#$ (.'($ e#/-#7#&$ mF$ 3-%.($

3-504?#&5('4?$20&$5(0?*:$M0&$5(&'(#%*$.'5$+&232(#?$'4(->(032&$&#5+245#5$1*$&#,&0-(-4%$

',(-/'(#?$R$,#))5$-4(2$(032&5$'4?$#)-3-4'(-4%$CD>EF$-4.-1-(2&*$5-%4')$(2$#4.'4,#$R>,#))$

',(-/'(-24$5-30)('4#205)*8$ (.'($ -5$20&$5(0?*$#4.'4,#5$ (.#$ (032&$ -46-)(&'(-24$'4?$'4(->

(032&$#66#,(2&$604,(-245$26$',(-/'(#?$R$,#))5:$R.#5#$R$,#))5$.'/#$')&#'?*$1##4$',(-/'(#?$

1*$ -44'(#$ '4(-%#4$ +&#5#4('(-24$ 26$ @CG5$ 2&$ DG5$ (.'($ .'/#$ ,'+(0&#?$ (032&$ '4(-%#45$

?0&-4%$(032&$%&27(.$'4?$(.#$(&#'(3#4(5$26$20&$4'423#?-,-4#5:$@5$3#4(-24#?$'12/#8$

(.#$)',=$26$DG5$+&-3-4%$2&$+&#5#4(-4%$(032&$'4(-%#45$(2$',(-/'(#$R$,#))5$-5$42($'$3'K2&$

.0&?)#$26$BGT$(.#&'+*:$D0&-4%$(032&$%&27(.$'4?$(.#$BGT$(&#'(3#4(58$12(.$')-/#$'4?$

-4K0&#?$ (032&$,#))5$7-))$ ,24(-40205)*$ #A+25#$ '4?$ &#)#'5#$ (032&$ '4(-%#458$ '4?$ (032&$

,#))5$=-))#?$1*$(.#$-3304#$5*5(#3$7-))$')52$&#)#'5#$(032&$'4(-%#45:$DG5$,'4$,'+(0&#$

(.#5#$'4(-%#45$'4?$-46-)(&'(#$-4(2$)*3+.$42?#5$(2$',(-/'(#$(032&$'4(-%#4>5+#,-6-,$R$,#))5$

NG'4,#&$ E#((:$ WXF]$ d'4$ FZY_XNFP\$ a[jIXP:$ R.058$ (032&$ '4(-%#4$ &#)#'5#$ '4?$ @CG5$

+&-3-4%$7#&#$42($,245-?#&#?$7.#4$?#5-%4-4%$20&$4'423#?-,-4#5:$V2&#$?-5,055-24$.'5$

1##4$'??#?$-4$(.#$&#/-5#?$3'405,&-+($N)-4#$]bF$26$+'%#$Ya$(2$)-4#$]b[$26$+'%#$YIP:$

"#$'%&##$7-(.$e#/-#7#&$ mF$ (.'($ 20&$4'423#?-,-4#5$ ,'442($ #4.'4,#$ (.#$ -4-(-')$

#A+250&#$26$(032&$'4(-%#45:$T0($-(<5$&#+2&(#?$(.'($CD>EF$-5$0+&#%0)'(#?$24$@CG5$26$

(032&$3-,&2#4/-&243#4($'4?$(032&>?&'-4-4%$)*3+.$42?#58$SCD>EF$(.#&'+*>3#?-'(#?$

1)2,='?#$ 26$ CD>EFQCD>F$ +'(.7'*$ ,'4$ +2(#4(-'))*$ -3+&2/#$ (.#$ (032&$ '4(-%#4$



+&2,#55-4%$'4?$+&#5#4('(-24$26$@CG5$ 62&$',(-/'(-4%$R$,#))5$ Nd$G)-4$ B4/#5(:$WXFa$;#1$

FZFWaNWP\[aX^a8$ d$ G)-4$ B4/#5(:$ WXFa$ ;#1$ FZFWaNWP\aX[^F[P:$ D274&#%0)'(-4%$ CD>EF$

#A+&#55-24$24$@CG5$,'4$#4.'4,#5$(.#$&#5+245#$&'(#5$26$BGT$(.#&'+*$NV2)$G#)):$WXFI$

U2/$_Z_]NYP\Y[I^_XP:$R.#&#62&#8$20&$4'423#?-,-4#5>3#?-'(#?$SCD>EF$#A+&#55-24$3'*$

')52$.'/#$+&232(#?$@CG5>3#?-'(#?$'4(-%#4$+&#5#4('(-24$(2$R$,#))5:$

B4$'??-(-248$GHGeY8$(.#$&#,#+(2&$26$GHGEI8$-5$#A+&#55#?$42($24)*$24$R$,#))5$10($

')52$24$Uc$,#))5$'4?$3',&2+.'%#5$NG'4,#&$R&#'($e#/:$WXFa$;#1Z]Y\bX>b_P:$M0&$&#50)(5$

5.27$(.'($20&$UCR*&>GI@C$.'/#$-4,&#'5#?$(.#$+&2+2&(-245$26$',(-/'(#?$Uc$,#))5$N;-%:$[=$

'4?$;-%:$eFP$'4?$VF>)-=#$3',&2+.'%#5$-4$(032&5$N;-%:$[)P8$7.-,.$')52$,24(&-10(#5$(2$

(.#$#A+250&#8$+&2,#55-4%$'4?$+&#5#4('(-24$(2$',(-/'(#$(032&$'4(-%#4>5+#,-6-,$R$,#))5:$

$

$

I&8E"#2"C#&,#4('%#5$26$GD]I>+25-(-/#$',(-/'(#?$Uc$,#))5$-4$TF]>;FX$3#)'423'$'6(#&$

?-66#&#4($ (&#'(3#4(5:" TF]>;FX$ 3#)'423'>1#'&-4%$ 3-,#$ 7#&#$ -4K#,(#?$ 7-(.$ CT`8$

UCG24(&2)8$UCR*&>GHGEI8$UCR*&>SCD>EF$2&$UCR*&>GI@C$#/#&*$2(.#&$?'*$62&$6-/#$-4K#,(-245$Nn =$

b$3-,#$+#&$%&20+P:$R.#$-4K#,(-24$?25#5$7#&#$F$3%$+kG[_8$+R*&>GHGEI8$+R*&>SCD>EF$

2&$+R*&>GI@C$+#&$=%$12?*$7#-%.(:$R.#$+#&,#4('%#5$26$GD]I>+25-(-/#$',(-/'(#?$Uc$

,#))5$7#&#$?#(#,(#?$1*$6)27$,*(23#(&*$'6(#&$(.#$(&#'(3#4(5:"R.#$?'('$'&#$5.274$'5$(.#$

3#'45$n$`JV$26$n =$b:$M4#>7'*$@UMO@$7-(.$R0=#*<5$30)(-+)#$,23+'&-524$(#5(:$oP 

p$X:X[Z$oooP p$X:XXFZ$45$-4?-,'(#5$42$5-%4-6-,'4($?-66#&#4,#:$

$

I&8E" JK8" 5$ C#&,#4('%#5$ 26$ Uc$ ,#))5$ -4$ GDb[h$ ,#))5$ NKP8$ &'(-25$ 26$ VF>)-=#QVW>)-=#$

3',&2+.'%#5$N5P$26$TF]>;FX$3#)'423'$'6(#&$?-66#&#4($(&#'(3#4(5:$R.#$?'('$'&#$5.274$



'5$(.#$3#'45$n$̀ JV$26$n =$b:$M4#>7'*$@UMO@$7-(.$R0=#*<5$30)(-+)#$,23+'&-524$(#5(:$

oP p$X:X[Z$ooPpX:XFZ$oooP p$X:XXFZ$45$-4?-,'(#5$42$5-%4-6-,'4($?-66#&#4,#:$

$

6,--$./"L0$R.#$&'(-24')#$'4?$'?/'4('%#5$26$(.-5$4'42>5*5(#3$5.20)?$1#$?-5,055#?$-4$

32&#$?#('-):$;-&5()*8$@DGG$'4?$@DGC$#66#,(5$26$CD>EF$'4(-12?*$+)'*$'4$-3+2&('4($

&2)#$-4$CD>EF$'4(-12?*>3#?-'(#?$-33042(.#&'+*$26$,'4,#&5:$k5-4%$)2,'))*$-4?0,#?$'4?$

5#,&#(#?$5,;O$26$CD>EF$-4$(032&5$3'*$?'3+#&$(.#$(.#&'+#0(-,$+2(#4(-')$26$'4(->CD>EF$

'4(-12?*:$`#,24?)*8$'5$3#4(-24#?$'12/#8$(.#$-?#'$26$)2,'))*$-4?0,#?$5,;O$(2$-4(#&&0+($

CD>EFQCD>F$+'(.7'*$.'5$1##4$#A(#45-/#)*$5(0?-#?$ -4$32&#$&'(-24')$?#5-%4$1*$2(.#&$

%&20+5:$ B4$ (.25#$ +01)-5.#?$ 5(0?-#58$ -4?0,-1)#$ 5,;O$ (2$ ('&%#($ CDFQCD>EF$ 'A-5$ 7'5$

,231-4#?$7-(.$G@e>R$2&$24,2)*(-,$/-&05:$G@e>R$'4?$24,2)*(-,$/-&05$,'4$=-))$(032&$

,#))58$32&#$)-=#)*$)#'?-4%$(2$(.#$&#)#'5#$26$(032&$'4(-%#4$'4?$(.#&#'6(#&$(032&$'4(-%#4>

5+#,-6-,$-3304#$&#5+245#:$R.#$&'(-24')#$26$(.#5#$,231-4'(-245$-5$32&#$,24/-4,-4%$(2$

3#:$ f27#/#&8$ -4$ (.-5$ 5(0?*8$ Uc$ 2&$ 3',&2+.'%#5>3#?-'(#?$ @DGG$ 2&$ @DGC$ 7'5$

3-55-4%8$'4?$2(.#&$5(&'(#%-#5$7#&#$05#?$62&$(032&$,#))$=-))-4%:$R.#&#62&#8$(032&$'4(-%#4$

&#)#'5#$3'*$42($2,,0&$'6(#&$ (.#$(&#'(3#4($7-(.$ (.#$4'42+'&(-,)#8$7.-,.$,20)?$%&#'()*$

)-3-($(.#$'4(->(032&$#66#,($26$'CD>EF$(.#&'+*:$

#$)7,.)$0"R.'4=5$ 62&$ (.#$,233#4(5:$@5$3#4(-24#?$'12/#8$SCD>EF$ (.#&'+*$3'-4)*$

&#)-#5$24$1)2,=-4%$CD>EF$(2$#)-3-4'(#$(.#$-4.-1-(-24$5-%4')5$'%'-45($R$,#))5$(2$#4.'4,#$

R>,#))$',(-/'(-24$'4?$,*(2(2A-,-(*$NG'4,#&$D-5,2/:$WXFa$`#+ZaNIP\FX]I^a]P:$@)(.20%.$

(.#$@DGGQ@DGC$604,(-245$26$6&'%3#4($,&*5('))-L'1)#$&#%-24$N;,P$,'4$-4?0,#$Uc$,#))5$

'4?$3',&2+.'%#5$(2$,24(&-10(#$'4(->(032&$&#5+245#58$(.#$@DGGQ@DGC$#66#,(5$-4?0,#?$

1*$;,Q;,$&#,#+(2&$-4(#&',(-24$'&#$42($,&0,-')$62&$SCD>EF$(.#&'+*$NB4($d$G'4,#&:$WXFI$

d'4$F[ZFbbNWP\Yb[^[bP:$B4$'??-(-248$SCD>EF$5,;/$(.'($)',=5$;,$.'5$1##4$+&2/#?$(2$1#$

#420%.$ 62&$ -4?0,-4%$ '4(->(032&$ &#5+245#5$ 1*$ #4.'4,-4%$ R>,#))$ ',(-/'(-24$ NU'($

T-2(#,.42):$ WXFa$M,(ZY]NIP\ab_^[]8$G'4,#&$ B33042)$e#5:$ WXWX$V'*ZaN[P\]YW^b_P:$

@4?8$1)2,=-4%$CD>EF$1*$SCD>EF$5,;/$,'4$#4.'4,#$(.#$',(-/'(-24$26$12(.$R$,#))5$'4?$

Uc$,#))5$?0#$(2$(.#$CD>F$-4.-1-(2&*$&#,#+(2&$-5$#A+&#55#?$24$12(.$R$'4?$Uc$,#))5$N;&24($

B33042):$ WXFI$ d04$ bZFX\FWbWP:$ V2&#2/#&8$ '(#L2)-L03'1$ ,24('-45$ '$ 32?-6-#?$ ;,$

&#,#+(2&$1-4?-4%$5-(#$(.'($&#32/#5$@DGG$'4?$@DGC$604,(-245$N;&24($B33042):$WXWX$

V'*$WIZ$FF\FXaaP$.'5$5.274$%22?$#66-,',*$-4$(&#'(-4%$/'&-205$(032&5$NU$J4%)$d$V#?:$



WXWX$V'*$FbZYaWNWXP\FaIb^IX[8$U$J4%)$d$V#?:$WXWX$M,($FZYaYNFbP\FYWa^YI8$U$J4%)$

d$ V#?:$ WXFa$ U2/$ WIZY_INWWP\WFXa^WFP8$ '4?$ '(#L2)-L03'1$ -5$ '++&2/#?$ 62&$ (.#$

(&#'(3#4(5$ 26$ 30)(-+)#$ ,'4,#&$ (*+#58$ -4,)0?-4%$ 3#)'423'8$ 53'))$ ,#))$ )04%$ ,'4,#&$

N`GEGP8$U`GEG8$eGG8$.#'?$'4?$4#,=$590'3205$,#))$,'&,-423'5$NfU`GGP8$,)'55-,')$

f2?%=-4$ )*3+.23'5$ N,fEP8$ '4?$ V#&=#)$ ,#))$ ,'&,-423'$ NV2)$ G#)):$ WXFI$ U2/$

_Z_]NYP\Y[I^_XP:$R.#$SCD>EF$5,;/$7-(.20($;,$,'4$42($24)*$#'5-)*$+#4#(&'(#$(.#$(032&$

(2$ 1)2,=$ CD>EF$ 26$ (032&$ ,#))58$ 10($ ')52$ '/2-?$ @DGGQ@DGC>3#?-'(#?$ +2(#4(-')$

(2A-,-(-#5$ (2$42&3')$(-550#5:$R.#&#62&#8$SCD>EF$5,;/$7-(.20($;,$-5$'4$#A,#))#4($'4(->

CD>EF$?&0%$#/#4$(.20%.$-(5$@DGG$'4?$@DGC$604,(-245$'&#$3-55-4%:$V2&#$?-5,055-24$

'120($(.#$&'(-24')#$26$SCD>EF$5,;/$(.#&'+*$.'5$1##4$'??#?$-4$(.#$&#/-5#?$3'405,&-+($

N)-4#$]Xb$26$+'%#$Y]$(2$)-4#$]FX$26$+'%#$Y_P:$

B4$&#%'&?$(2$(.25#$+01)-5.#?$5(0?-#5$(.'($,231-4-4%$5,;/$7-(.$G@e>R$2&$24,2)*(-,$

/-&058$(.#-&$5(&'(#%-#5$'&#$90-(#$?-66#&#4($6&23$20&58$'4?$(.#*$')52$?-?$42($60))*$'??&#55$

(.#$)2,')$#A+&#55-24$26$5,;/$'4?$-45066-,-#4($-46-)(&'(-24$26$G@e>R$,#))5$2&$R$,#))5$-4(2$

(032&5$N)-4#$[I_$(2$]Xb$26$+'%#$Y]$26$(.#$&#/-5#?$3'405,&-+(P:$"#$.'/#$?-5,055#?$(.#$

42/#)(*$26$20&$5(0?*$-4$(.#$e#5+245#$(2$V'K2&$G233#4($F:$

"#$'%&##$7-(.$e#/-#7#&$mF$(.'($G@e>R$,#))5$'4?$24,2)*(-,$/-&05$,'4$=-))$(032&$

,#))5$ (2$ +&232(#$ (.#$ &#)#'5#$ 26$ (032&$ '4(-%#45$ 62&$ ',(-/'(-4%$ (032&$ '4(-%#4>5+#,-6-,$

-3304#$&#5+245#5:$T0($(032&$'4(-%#4$&#)#'5#$'4?$+&#5#4('(-24$.'/#$')52$2,,0&&#?$12(.$

?0&-4%$'4?$'6(#&$(.#$(&#'(3#4(5$26$20&$4'423#?-,-4#5:$@5$3#4(-24#?$-4$(.#$e#5+245#$(2$

V'K2&$G233#4($ W8$ ?0&-4%$ (032&$ %&27(.$ '4?$ (.#$ (&#'(3#4(58$ 12(.$ ')-/#$ '4?$ -4K0&#?$

(032&$,#))5$7-))$,24(-40205)*$#A+25#$'4?$&#)#'5#$(032&$'4(-%#458$'4?$(032&$,#))5$=-))#?$

1*$(.#$-3304#$5*5(#3$N-4,)0?-4%$R$,#))58$Uc$,#))58$3',&2+.'%#5$'4?$52$24$(.'($&#5-?#$

2&$-46-)(&'(#$-4$(.#$(032&$3-,&2#4/-&243#4(P$7-))$')52$&#)#'5#$(032&$'4(-%#45:$DG5$,'4$

,'+(0&#$(.#5#$'4(-%#45$'4?$-46-)(&'(#$-4(2$)*3+.$42?#5$(2$',(-/'(#$(032&$'4(-%#4>5+#,-6-,$

R$,#))5$NG'4,#&$E#((:$WXF]$d'4$FZY_XNFP\a[>IXP:$B4$'??-(-248$20&$&#50)(5$5.27$(.'($20&$

UCR*&>GI@C$.'/#$-4,&#'5#?$(.#$+&2+2&(-245$26$',(-/'(#?$Uc$,#))5$N;-%:$[=$'4?$;-%:$eFP$

'4?$VF>)-=#$3',&2+.'%#5$-4$(032&5$N;-%:$[)P8$7.-,.$')52$,24(&-10(#5$(2$(.#$#A+250&#8$

+&2,#55-4%$ '4?$ +&#5#4('(-24$ (2$ ',(-/'(#$ (032&$ '4(-%#4>5+#,-6-,$ R$ ,#))5:$ R.058$ 20&$



4'423#?-,-4#5$ .'/#$ 5.274$ -4?0,#?$ '4(->(032&$ #66#,(5$ #/#4$ (.20%.$ (032&$ '4(-%#4$

&#)#'5#$'4?$@CG5$+&-3-4%$7#&#$42($,245-?#&#?$7.#4$?#5-%4-4%$20&$4'423#?-,-4#5:$M6$

,20&5#8$7#$1#)-#/#$,231-4-4%$523#$5(&'(#%-#5$('&%#(-4%$(032&$'4(-%#4$&#)#'5#$'4?$@CG5$

+&-3-4%$,'4$60&(.#&$#4.'4,#$(.#$#66-,',*$26$20&$4'423#?-,-4#5:$V2&#$?-5,055-24$.'5$

1##4$'??#?$-4$(.#$&#/-5#?$3'405,&-+($N)-4#$]bF$26$+'%#$Ya$(2$)-4#$]b[$26$+'%#$YIP:$

$

6,--$./"M0$R.#$'0(.2&5$,)'-3#?$(.-5$U'42>5*5(#3$,20)?$50,,#5560))*$+&2?0,#$'CD>

EF$ 5,;O$ '4?$ GHGEI$ -4$ (032&$ ,#))58$ .27#/#&8$ (.#*$ ?-?$ 42($ +&2/-?#$ 5066-,-#4($

,.'&',(#&-L'(-24$ 62&$ 12(.$ +&2(#-4$ #A+&#55-245:$ ;2&$ #A'3+)#8$ 7.'($ '&#$ (.#$ +&2(#-4$

+&2?0,(-24$ *-#)?5$ 62&$ 12(.$ +&2(#-45$ -4$ ?-66#&#4($ (032&$ (*+#5l$ @4?$ 7.'($ -5$ (.#$ 6-4')$

72&=-4%$,24,#4(&'(-24$(.#*$,'4$',.-#/#$-4$(.#$,0)(0&#$3#?-03$62&$-4$/-(&2$#A+#&-3#4(5$

NGHGEI$7'5$+&2/-?#?$10($5,;O$7'5$3-55-4%Pl$@4?$.27$'120($(.#$(032&$5-(#l$@4?$

7.'($-5$(.#$+#&,#4(-)#$26$5#,&#(#?$+&2(#-45Q(2(')$+&2?0,#?$+&2(#-45l$R.-5$-462&3'(-24$-5$

-3+2&('4($1#,'05#$-($,20)?$.#)+$05$(2$?#(#&3-4#$(.#$72&=-4%$,24,#4(&'(-24$26$5,;O$62&$

-4$/-/2$5(0?*:$`-4,#$(.#$?'('$62&$+&2(#-4$,.'&',(#&-L'(-24$50,.$'5$`D`>+'%#$2&$E`>V`$

26$(.#$+&2?0,#?$+&2(#-45$7#&#$42($+&2/-?#?8$-($-5$50%%#5(#?$(2$+&2/-?#$(.#$#4(-&#$+-,(0&#$

26$(.#$7#5(#&4$1)2($7-(.$+&2(#-4$3'&=#&5$-4$(.#$50++)#3#4('&*$?'(':$

#$)7,.)$0"R.'4=5$62&$(.#$=-4?$50%%#5(-245:$"#$.'/#$'??#?$32&#$,.'&',(#&-L'(-245$26$

12(.$GHGEI$'4?$SCD>EF$+&2(#-4$#A+&#55-24:$R2$?#(#,($(.#$+&2(#-4$+&2?0,(-24$*-#)?5$

'4?$(.#$+#&,#4(-)#5$26$5#,&#(#?Q(2(')$GHGEI$'4?$SCD>EF$-4$?-66#&#4($,#))58$TF]>;FX$

,#))5$'4?$2(.#&$_$(*+#5$26$,#))5$7#&#$5##?#?$-4$Wb>7#))$+)'(#5$'4?$(&'456#,(#?$7-(.$UCR*&>

GI@C:$`#/#4(*>(72$.20&5$)'(#&8$(.#$,0)(0&#$50+#&4'('4(5$'4?$,#))$)*5'(#5$7#&#$,2))#,(#?$

(2$90'4(-6*$(.#$+&2?0,(-24$*-#)?5$26$GHGEI$'4?$SCD>EF:$@5$5.274$-4$;-%:$W.8$'6(#&$

UCR*&>GI@C$ (&'456#,(-248$ (.#$ ,24,#4(&'(-245$ 26$ GHGEI$ '4?$ SCD>EF$ -4$ (.#$ ,0)(0&#$

50+#&4'('4(5$26$TF]>;FX$,#))5$&#',.#?$X:b_$4%$3)>F$NGHGEIP$'4?$W:FI$4%$3)>F$NSCD>

EFP8$7.-,.$7#&#$30,.$.-%.#&$(.'4$(.'($26$2(.#&$,#))5$?0#$(2$(.#$3#)'423'$5+#,-6-,-(*$

26$ (*&25-4'5#$ +&232(#&$ N)-4#$ Fb[$ 26$ +'%#$ a$ (2$ )-4#$ Fba$ 26$ +'%#$ I$ 26$ (.#$ &#/-5#?$

3'405,&-+(P:$ @6(#&$ ,'),0)'(-248$ #/#&*$ 3-))-24$ UCR*&>GI@C>(&'456#,(#?$ TF]>;FX$ ,#))5$

5#,&#(#?$F:Fa$4%$GHGEI$'4?$[:b_$4%$SCD>EF$+&2(#-45$-4$(.#$,0)(0&#$50+#&4'('4(5$N;-%:$



eW'$'4?$1P:$R.#$+&2(#-4$90'4(-(*$26$GHGEI$'4?$SCD>EF$-4$(.#$,#))$)*5'(#5$26$UCR*&>

GI@C>(&'456#,(#?$TF]>;FX$,#))5$7#&#$')52$?#(#,(#?:$@5$5.274$-4$;-%:$eW,$'4?$?8$#/#&*$

3-))-24$UCR*&>GI@C>(&'456#,(#?$TF]>;FX$,#))5$,24('-4#?$X:bW$4%$GHGEI$'4?$F:F]$4%$

SCD>EF$ +&2(#-45$ -45-?#$ (.#$ ,#))5:$ R.058$ (.#$ (2(')$ +&2(#-45$ 26$ GHGEI$ '4?$ SCD>EF$

+&2?0,#?$1*$UCR*&>GI@C>(&'456#,(#?$TF]>;FX$,#))5$7#&#$F:]X$4%$'4?$]:]Y$4%$+#&$3-))-24$

,#))5$ N;-%:$ eW#$ '4?$ 6P:$ ;0&(.#&32&#8$ (.#$ +#&,#4(-)#5$ 26$ 5#,&#(#?Q(2(')$ +&2(#-45$ 7#&#$

,'),0)'(#?$05-4%$(.#$62))27-4%$62&30)'\$@Q$N@$h$TP$qFXXr8$7.#&#$@$-5$(.#$90'4(-(*$26$

+&2(#-4$ -4$ ,0)(0&#$ 50+#&4'('4(58$ '4?$T$ -5$ (.#$ 90'4(-(*$26$+&2(#-4$ -4$ ,#))$ )*5'(#5:$R.#$

+#&,#4(-)#5$26$5#,&#(#?Q(2(')$GHGEI$'4?$SCD>EF$+&2(#-45$&'4%#?$6&23$]b:br$(2$II:Wr$

'6(#&$UCR*&>GI@C$(&'456#,(-24$N;-%:$eW%$'4?$.P:$

$
I&8E"H=$G24,#4(&'(-245$26$GHGEI$'4?$SCD>EF$+&2(#-45$-4$(.#$,0)(0&#$50+#&4'('4(5$26$

TF]>;FX$ ,#))5$ '4?$ 2(.#&$ _$ (*+#5$ 26$ ,#))5$ '6(#&$ UCR*&>GI@C$ (&'456#,(-24:$ R.#$ ?'('$ '&#$

5.274$ '5$ (.#$ 3#'45$ n$ `JV$ 26$ n =$ Y:$ M4#>7'*$ @UMO@$ 7-(.$ R0=#*<5$ 30)(-+)#$

,23+'&-524$(#5(:$oooPpX:XXF:$

$
I&8E"#H$C&2(#-4$+&2?0,(-24$*-#)?5$26$GHGEI$'4?$SCD>EF8$'4?$&'(-25$26$5#,&#(#?Q(2(')$

GHGEI$2&$SCD>EF$-4$?-66#&#4($,#))5$'6(#&$UCR*&>GI@C$(&'456#,(-24:$48$D$C&2(#-4$90'4(-(*$



26$GHGEI$N4P$'4?$SCD>EF$NDP$5#,&#(#?$-4$(.#$,0)(0&#$50+#&4'('4(5$26$TF]>;FX$,#))5$

'4?$2(.#&$_$(*+#5$26$,#))5$'6(#&$UCR*&>GI@C$(&'456#,(-24:$+8$<$C&2(#-4$90'4(-(*$26$GHGEI$

N+P$'4?$SCD>EF$N<P$-4$(.#$)*5'(#5$26$TF]>;FX$,#))5$'4?$2(.#&$_$(*+#5$26$,#))5$'6(#&$UCR*&>

GI@C$(&'456#,(-24:$$8$?$R2(')$+&2(#-45$26$GHGEI$N$P$'4?$SCD>EF$N?P$+&2?0,#?$1*$TF]>

;FX$ ,#))5$ '4?$ 2(.#&$ _$ (*+#5$ 26$ ,#))5$ '6(#&$ UCR*&>GI@C$ (&'456#,(-24:$ 88$ =$ e'(-25$ 26$

5#,&#(#?Q(2(')$GHGEI$N8P$2&$SCD>EF$N=P$+&2(#-4$+&2?0,#?$1*$TF]>;FX$,#))5$'4?$2(.#&$

_$(*+#5$26$,#))5$'6(#&$UCR*&>GI@C$(&'456#,(-24:$R.#$?'('$'&#$5.274$'5$(.#$3#'45$n$`JV$

26$n =$Y:$M4#>7'*$@UMO@$7-(.$R0=#*<5$30)(-+)#$,23+'&-524$(#5(:$oooPpX:XXF:$

`-3-)'&)*8$7#$?#(#,(#?$ (.#$+&2(#-4$+&2?0,(-24$*-#)?5$26$GHGEI$'4?$SCD>EF$ -4$

?-66#&#4($,#))5$'6(#&$UC`0&>GI@C$(&'456#,(-24:$TF]>;FX8$GRW]8$C'4,XW8$bRF$(032&$,#))5$

'4?$b$(*+#5$26$,2&&#5+24?-4%$(-550#>?#&-/#?$+&-3'&*$,#))5$7#&#$(&'456#,(#?$7-(.$UC`0&>

GI@C8$'4?$(.#$,24,#4(&'(-245$'4?$90'4(-(*$26$GHGEI$'4?$SCD>EF$+&2(#-45$-4$(.#$,0)(0&#$

50+#&4'('4(5$'4?$,#))$)*5'(#5$7#&#$90'4(-6-#?$'5$3#4(-24#?$'12/#:$@5$5.274$-4$;-%:$a18$

'6(#&$UC`0&>GI@C$(&'456#,(-248$(.#$,24,#4(&'(-245$26$GHGEI$'4?$SCD>EF$-4$(.#$,0)(0&#$

50+#&4'('4(5$ 26$ b$ (*+#5$ 26$ (032&$ ,#))5$7#&#$ 5-%4-6-,'4()*$ .-%.#&$ (.'4$ (.'($ 26$ (-550#>

?#&-/#?$+&-3'&*$,#))5$?0#$(2$(.#$(032&$5+#,-6-,-(*$26$50&/-/-4$+&232(#&$N)-4#$[F]$(2$[WX$

26$+'%#$YF$26$(.#$&#/-5#?$3'405,&-+(P:$R.#$,24,#4(&'(-245$26$GHGEI$'4?$SCD>EF$-4$

(.#$,0)(0&#$50+#&4'('4(5$26$UC`0&>GI@C>(&'456#,(#?$TF]>;FX$,#))5$&#',.#?$X:b]$4%$3)>F$

NGHGEIP$'4?$W:WX$4%$3)>F$ NSCD>EFP:$J/#&*$3-))-24$UC`0&>GI@C>(&'456#,(#?$TF]>;FX$

,#))5$5#,&#(#?$F:F]$4%$GHGEI$'4?$[:bI$4%$SCD>EF$+&2(#-45$-4$(.#$,0)(0&#$50+#&4'('4(5$

N;-%:$eY'$'4?$1P:$@4?8$#/#&*$3-))-24$UC`0&>GI@C>(&'456#,(#?$TF]>;FX$,#))5$,24('-4#?$

X:W_$4%$GHGEI$'4?$F:_I$4%$SCD>EF$+&2(#-45$-45-?#$(.#$,#))5$N;-%:$eY,$'4?$?P:$R.058$

(.#$(2(')$+&2(#-45$26$GHGEI$'4?$SCD>EF$+&2?0,#?$1*$UC`0&>GI@C>(&'456#,(#?$TF]>;FX$

,#))5$7#&#$F:bY$4%$'4?$_:Wa$4%$+#&$3-))-24$,#))5$N;-%:$eY#$'4?$6P:$R.#$+#&,#4(-)#5$26$

5#,&#(#?Q(2(')$GHGEI$'4?$SCD>EF$+&2(#-45$&'4%#?$6&23$_X:]r$(2$IX:_r$'6(#&$UC`0&>

GI@C$(&'456#,(-24$N;-%:$eY%$'4?$.P:$

$



I&8E"ND$G24,#4(&'(-245$26$GHGEI$'4?$SCD>EF$+&2(#-45$-4$(.#$,0)(0&#$50+#&4'('4(5$26$

620&$(*+#5$26$(032&$,#))5$NTF]>;FX8$GRW]8$C'4,XW8$bRF$,#))5P$'4?$620&$(*+#5$26$+&-3'&*$

42&3')$,#))5$N3205#$5=-48$,2)248$+'4,&#'5$'4?$1&#'5($,#))5P$'6(#&$UC`0&>GI@C$(&'456#,(-24:$

R.#$?'('$'&#$5.274$'5$(.#$3#'45$n$`JV$26$n =$Y:$M4#>7'*$@UMO@$7-(.$R0=#*<5$

30)(-+)#$,23+'&-524$(#5(:$oooPpX:XXF:$

$

I&8E" #L" C&2(#-4$ +&2?0,(-24$ *-#)?5$ 26$ GHGEI$ '4?$ SCD>EF8$ '4?$ (.#$ &'(-25$ 26$

5#,&#(#?Q(2(')$GHGEI$2&$SCD>EF$-4$?-66#&#4($,#))5$'6(#&$UC`0&>GI@C$ (&'456#,(-24:$48$D$

C&2(#-4$90'4(-(*$26$GHGEI$N4P$'4?$SCD>EF$NDP$5#,&#(#?$-4$(.#$,0)(0&#$50+#&4'('4(5$26$

b$ (*+#5$ 26$ (032&$ ,#))5$ '4?$ 2(.#&$ b$ (*+#5$ 26$ +&-3'&*$ 42&3')$ ,#))5$ '6(#&$ UC`0&>GI@C$

(&'456#,(-24:$+8$<$C&2(#-4$90'4(-(*$26$GHGEI$N+P$'4?$SCD>EF$N<P$+&2(#-45$-4$(.#$)*5'(#5$

26$b$ (*+#5$26$ (032&$,#))5$'4?$2(.#&$b$ (*+#5$26$+&-3'&*$42&3')$ ,#))5$ '6(#&$UC`0&>GI@C$

(&'456#,(-24:$$8$?$R2(')$+&2(#-45$26$GHGEI$N$P$'4?$SCD>EF$N?P$+&2?0,#?$1*$b$(*+#5$26$

(032&$,#))5$'4?$2(.#&$b$(*+#5$26$+&-3'&*$42&3')$,#))5$'6(#&$UC`0&>GI@C$(&'456#,(-24:$88$=$

e'(-25$26$5#,&#(#?Q(2(')$GHGEI$N8P$2&$SCD>EF$N=P$+&2(#-4$+&2?0,#?$1*$b$(*+#5$26$(032&$

,#))5$'4?$2(.#&$b$(*+#5$26$+&-3'&*$42&3')$,#))5$'6(#&$UC`0&>GI@C$(&'456#,(-24:$R.#$?'('$

'&#$5.274$'5$ (.#$3#'45$n$`JV$26$n =$Y:$M4#>7'*$@UMO@$7-(.$R0=#*<5$30)(-+)#$

,23+'&-524$(#5(:$oooPpX:XXF:$

"#$'&#$52&&*$(.'($7#$24)*$+&2/-?#?$(.#$6-4')$,24,#4(&'(-245$26$GHGEI$-4$;-%:$Y'$

7.-)#$ SCD>EF$ #A+&#55-24$ 7'5$ '4')*L#?$ 1*$ 7#5(#&4$ 1)2($ N;-%:$ Y?$ 26$ (.#$ 2&-%-4')$

3'405,&-+(P:$"#$.'/#$&#?#(#,(#?$(.#$6-4')$,24,#4(&'(-245$26$SCD>EF$05-4%$JEB`@8$'4?$

(.#$7#5(#&4$1)2($-3'%#$26$SCD>EF$#A+&#55-24$7'5$&#+)',#?$1*$(.#$4#7$JEB`@$&#50)(5:$

@5$5.274$-4$;-%:$Y'$'4?$?8$(.#$6-4')$72&=-4%$,24,#4(&'(-245$26$GHGEI$'4?$SCD>EF$

7#&#$X:bW$2&$F:_b$4%$3)>F$-4$(.#$,0)(0&#$50+#&4'('4(5$26$UCR*&>GI@C>(&'456#,(#?$TF]>;FX$

,#))5$N)-4#$FIb$(2$FI_$26$+'%#$FW8$)-4#$WWX$(2$WWW$26$+'%#$FY$26$(.#$&#/-5#?$3'405,&-+(P:$



$ $

I&8E" L48$ <$ G24,#4(&'(-245$ 26$ GHGEI$ N4P$ '4?$ SCD>EFN<P$ 5#,&#(#?$ -4$ (.#$ ,0)(0&#$

50+#&4'('4(5$26$TF]>;FX$,#))5$'6(#&$(.#$(&'456#,(-24$26$UCR*&>GI@C$2&$2(.#&$,24(&2)5:$R.#$

?'('$'&#$5.274$'5$(.#$3#'45$n$̀ JV$26$n =$Y:$M4#>7'*$@UMO@$7-(.$R0=#*<5$30)(-+)#$

,23+'&-524$(#5(:$oooPpX:XXF:$

R2$?#(#,($ (.#$,24,#4(&'(-245$26$GHGEI$'4?$SCD>EF$ -4$3#)'423'$ (-550#5$'6(#&$

UCR*&>GI@C$ (&#'(3#4(8$ G[_TEQ]$ 3-,#$ 1#'&-4%$ TF]>;FX$ 3#)'423'$ 7#&#$ &'4?23)*$

?-/-?#?$-4(2$6-/#$%&20+5$Nn =$b$3-,#$+#&$%&20+P$7.#4$(.#$(032&$/2)03#5$&#',.#?$FXX$

33Y:$ R.#48$ (.#$ 3-,#$ 7#&#$ -4(&'/#4205)*$ -4K#,(#?$ 7-(.$ CT`8$ UCG24(&2)8$ UCR*&>GHGEI8$

UCR*&>SCD>EF$2&$UCR*&>GI@C$#/#&*$2(.#&$?'*$62&$(.&##$-4K#,(-245:$R.#$-4K#,(-24$?25#5$7#&#$

F$3%$+kG[_8$+R*&>GHGEI8$+R*&>SCD>EF$2&$+R*&>GI@C$+#&$=%$12?*$7#-%.(:$̀ #/#4(*>

(72$.20&5$'6(#&$ (.#$ )'5($ -4K#,(-248$ (.#$3#)'423'$ (-550#5$7#&#$ ,2))#,(#?$'4?$ )*5#?$ (2$

?#(#,($(.#$-4(&'(032&')$,24,#4(&'(-245$26$GHGEI$'4?$'CD>EF:$JEB`@$&#50)(5$5.27#?$

(.'($ (.#$ -4(&'(032&')$,24,#4(&'(-245$26$GHGEI$-4$UCR*&>GHGEI$'4?$UCR*&>GI@C$%&20+5$

7#&#$ FY:[W$ '4?$ Fb:X_$ 4%$ +#&$ %&'3$ (032&$ (-550#$ N;-%:$ b'P8$ '4?$ (.#$ -4(&'(032&')$

,24,#4(&'(-245$26$SCD>EF$-4$UCR*&>SCD>EF$'4?$UCR*&>GI@C$%&20+$7#&#$[b:aa$2&$[_:aW$4%$

+#&$ %&'3$ (032&$ (-550#$ N;-%:$ b1P:$ R.#$ &#50)(5$ .'/#$ 1##4$ ?#5,&-1#?$ -4$ (.#$ &#/-5#?$

3'405,&-+($N)-4#$YFW$'4?$YFY8$YF_$(2$YFI$26$+'%#$FIP$

$

I&8E"M48$D$G24,#4(&'(-245$26$GHGEI$N4P$'4?$SCD>EF$NDP$-4$TF]>;FX$3#)'423'$'6(#&$

(.#$i.v.$-4K#,(-24$26$UCR*&>GI@C$2&$2(.#&$,24(&2)5$Nn =$b$3-,#$+#&$%&20+P:$R.#$?'('$'&#$



5.274$ '5$ (.#$ 3#'45$ n$ `JV$ 26$ n =$ b:$ M4#>7'*$ @UMO@$ 7-(.$ R0=#*<5$ 30)(-+)#$

,23+'&-524$(#5(:$oooPpX:XXF:$

`-3-)'&)*8$7#$?#(#,(#?$ (.#$+&2(#-4$+&2?0,(-24$*-#)?5$26$GHGEI$'4?$SCD>EF$ -4$

(032&$ (-550#5$ '6(#&$ UC`0&>GI@C$ (&#'(3#4(:$ V-,#$ 1#'&-4%$ TF]>;FX$ 3#)'423'8$ GRW]$

,2)2&#,(')$ (032&58$ C'4,XW$ +'4,&#'(-,$ (032&58$ 2&$ bRF$ 2&(.2(2+-,$ 1&#'5($ (032&5$ 7#&#$

&'4?23)*$?-/-?#?$ -4(2$ (72$%&20+5$ Nn =$b$3-,#$+#&$%&20+P$7.#4$ (.#$ (032&$/2)03#5$

&#',.#?$FXX^WXX$33Y:$R.#48$(.#$3-,#$7#&#$-4(&'/#4205)*$-4K#,(#?$7-(.$UC`0&>GI@C$2&$

UCG24(&2)$#/#&*$2(.#&$?'*$62&$(.&##$-4K#,(-245:$R.#$-4K#,(-24$?25#5$7#&#$F$3%$+`0&>GI@C$

2&$+kG[_$+#&$=%$12?*$7#-%.(:$`#/#4(*>(72$.20&5$)'(#&8$(.#$TF]>;FX8$GRW]8$C'4,XW$

'4?$ bRF$ (032&$ (-550#5$ 7#&#$ ,2))#,(#?$ '4?$ )*5#?$ (2$ ?#(#,($ (.#$ -4(&'(032&')$

,24,#4(&'(-245$ 26$ GHGEI$ '4?$ 'CD>EF$ 05-4%$ JEB`@:$ @5$ 5.274$ -4$ ;-%:$ a,$ '4?$

`0++)#3#4('&*$;-%:$WI'$(2$,8$(.#$-4(&'(032&')$,24,#4(&'(-245$26$GHGEI$-4$TF]>;FX8$

GRW]8$C'4,XW$'4?$bRF$ (032&$ (-550#5$7#&#$FF:_]8$_:Fa8$F]:Ib$2&$Fb:[a$4%$+#&$%&'3$

(032&$(-550#:$@5$5.274$-4$;-%:$a?$'4?$`0++)#3#4('&*$;-%:$WI?$(2$68$(.#$-4(&'(032&')$

,24,#4(&'(-245$26$SCD>EF$-4$TF]>;FX8$GRW]8$C'4,XW$'4?$bRF$(032&$(-550#5$7#&#$[[:][8$

Wb:bW8$]Y:aY$2&$ba:W]$4%$+#&$%&'3$(032&$(-550#:$R.#$&#50)(5$.'/#$1##4$?#5,&-1#?$-4$(.#$

&#/-5#?$3'405,&-+($N)-4#$[WX$(2$[W]$26$+'%#$YFP:$

$

I&8E"N+8"<$G24,#4(&'(-245$26$GHGEI$N+P$'4?$SCD>EF$N<P$+&2(#-45$ -4$3#)'423'$'4?$

42&3')$2&%'45$26$(.#$UC`0&>GI@C>(&#'(#?$3-,#$Nn s$b$3-,#$+#&$%&20+P:$R.#$,24,#4(&'(-245$

26$GHGEI$'4?$SCD>EF$7#&#$-4?-,'(#?$'5$4%$+&2(#-4$+#&$%&'3$(-550#$N4%$%>FP:$R.#$?'('$

'&#$ 5.274$'5$ (.#$3#'45$n$`JV$26$n =$ b:$M4#>7'*$@UMO@$7-(.$R0=#*<5$30)(-+)#$

,23+'&-524$ (#5(8$ `(0?#4(<5$ t>(#5(:$ oPpX:X[Z$ oooPpX:XXFZ$ 45$ -4?-,'(#5$ 42$ 5-%4-6-,'4($

?-66#&#4,#:$ $



$
O:775$-$./4(9"I&8E"HP"G24,#4(&'(-245$26$GHGEI$'4?$SCD>EF$+&2(#-45$-4$?-66#&#4($

(032&5$'4?$42&3')$2&%'45$'6(#&$UC`0&>GI@C$(&#'(3#4(5:"4$(2$+$G24,#4(&'(-245$26$GHGEI$

+&2(#-4$-4$?-66#&#4($(032&5$'4?$42&3')$2&%'45$26$3-,#$1#'&-4%$GRW]$N4P8$C'4,XW$NDP$2&$

bRF$N+P$(032&5$'6(#&$UC`0&>GI@C$(&#'(3#4(5:$<$(2$?$G24,#4(&'(-245$26$SCD>EF$+&2(#-4$-4$

?-66#&#4($(032&5$'4?$42&3')$2&%'45$26$3-,#$1#'&-4%$GRW]$N<P8$C'4,XW$N$P$2&$bRF$N?P$

(032&5$'6(#&$UC`0&>GI@C$ (&#'(3#4(5:$V-,#$1#'&-4%$GRW]8$C'4,XW$2&$bRF$ (032&5$7#&#$

-4(&'/#4205)*$-4K#,(#?$7-(.$UCG24(&2)$2&$UC`0&>GI@C$#/#&*$2(.#&$?'*$62&$(.&##$-4K#,(-245$

Nn$s$b$3-,#$+#&$%&20+P:"R.#$-4K#,(-24$?25#5$7#&#$F$3%$+kG[_$2&$+`0&>GI@C$+#&$=%$

12?*$7#-%.(:$`#/#4(*>(72$.20&5$'6(#&$(.#$)'5($-4K#,(-248$(.#$(032&$(-550#8$)-/#&8$)04%8$

5+)##48$=-?4#*$'4?$.#'&($7#&#$-52)'(#?$(2$?#(#,($(.#$,24,#4(&'(-245$26$GHGEI$'4?$SCD>

EF$ 05-4%$ JEB`@:$R.#$ ,24,#4(&'(-245$ 26$ GHGEI$ '4?$ SCD>EF$ 7#&#$ -4?-,'(#?$ '5$ 4%$

+&2(#-4$+#&$%&'3$(-550#$N4%$%>FP:$R.#$?'('$'&#$5.274$'5$(.#$3#'45$n$`JV$26$n$s$b:$M4#>

7'*$ @UMO@$ 7-(.$ R0=#*<5$ 30)(-+)#$ ,23+'&-524$ (#5(8$ `(0?#4(<5$ t>(#5(:$ oPpX:X[Z$

ooPpX:XFZ$oooPpX:XXFZ$45$-4?-,'(#5$42$5-%4-6-,'4($?-66#&#4,#:$

@5$50%%#5(#?8$(.#$#4(-&#$04,&2++#?$7#5(#&4$1)2($-3'%#5$7-(.$+&2(#-4$3'&=#&5$7#&#$

+&2/-?#?$-4$(.#$`0++)#3#4('&*$-462&3'(-24:$C)#'5#$&#6#&$(2$(.#$&#/-5#?$`0++)#3#4('&*$

;-%:$_$'4?$`0++)#3#4('&*$;-%:$FW:$



$

O:775$-$./4(9" I&8E" Q" "#5(#&4$ 1)2($ '4')*5-5$ 26$ SCD>EF$ #A+&#55-24$ -4$ UCR*&>GI@C>

(&'456#,(#?$TF]>;FX$,#))5:$TF]>;FX$,#))5$7#&#$-4,01'(#?$7-(.$CT`8$UCG24(&2)8$UCR*&>SCD>

EF$2&$UCR*&>GI@C$62&$]$.8$'4?$(.#$,0)(0&#$50+#&4'('4(5$'4?$,#))$)*5'(#5$7#&#$,2))#,(#?$(2$

?#(#,($ SCD>EF$ #A+&#55-24$ 1*$ 7#5(#&4$ 1)2($ '($ _W$ .$ '6(#&$ ?-66#&#4($ (&'456#,(-245:$ R.#$

#A+&#55-24$26$t>',(-4$-4$(.#$,#))$)*5'(#5$7'5$?#(#,(#?$'5$(.#$&#6#&#4,#$,24(&2):$R.#$?'('$

'&#$&#+&#5#4('(-/#$26$(.&##$-4?#+#4?#4($#A+#&-3#4(5:$

$

O:775$-$./4(9"I&8E"2H""#5(#&4$1)2($'4')*5-5$26$SCD>EF$#A+&#55-24$-4$3#)'423'$'6(#&$

?-66#&#4($ (&#'(3#4(5:$ V-,#$ 1#'&-4%$ TF]>;FX$ 3#)'423'$ 7#&#$ -4(&'/#4205)*$ -4K#,(#?$

7-(.$CT`8$UCG24(&2)8$UCR*&>GHGEI8$UCR*&>SCD>EF$2&$UCR*&>GI@C$Nn =$b$3-,#$+#&$%&20+P:$R.#$

-4K#,(-24$?25#5$7#&#$F$3%$+kG[_8$+R*&>GHGEI8$+R*&>SCD>EF$2&$+R*&>GI@C$+#&$=%$

12?*$7#-%.(:$`#/#4(*>(72$.20&5$'6(#&$-4K#,(-248$(.#$SCD>EF$#A+&#55-24$-4$3#)'423'$

(-550#5$7#&#$?#(#,(#?$1*$7#5(#&4$1)2(:$R.#$?'('$'&#$&#+&#5#4('(-/#$26$(.&##$-4?#+#4?#4($

#A+#&-3#4(5:$

$

6,--$./"J0$R.#$1-2?-5(&-10(-24$26$(.#5#$4'42+'&(-,)#5$5.20)?$1#$,'&#60))*$5(0?-#?$'5$

-($7'5$3-55-4%$-4$ (.#$,0&&#4($5(0?*:$C&#6#&'1)*8$ (.#$ (032&>5+#,-6-,$ -4?0,(-24$26$%#4#$

#A+&#55-24$N05#$E0,-6#&'5#$2&$e;C$'5$&#+2&(#&$+&2(#-4P$'4?$(.#&'+#0(-,$#66#,($N'CD>EF$

'4?$GHGEIP$5.20)?$1#$5(0?-#?$-4$/-/2$7-(.$1-)'(#&')$(032&$32?#)5$N62&$#A'3+)#8$TF]>



;FX$(032&$24$(.#$&-%.($1',=$'4?$2(.#&$(*+#5$26$(032&5$24$(.#$)#6($5-?#P:$

#$)7,.)$0"R.'4=5$62&$(.#$%22?$50%%#5(-245:$"#$.'/#$'4')*L#?$(.#$1-2?-5(&-10(-24$26$

20&$4'423#?-,-4#5$-4$'$1-)'(#&')$(032&$32?#):$T#,'05#$TF]>;FX$3#)'423'$,#))5$,'4$

+&2?0,#$'$)'&%#$'3204($26$3#)'4-4$(.'($7-))$5#&-205)*$-4(#&6#&#$7-(.$(.#$?#(#,(-24$26$

G*[$ 6)02&#5,#4,#$ 5-%4')$ 05-4%$ BOB`$ -45(&03#4(8$ 7#$ #5('1)-5.#?$ (.#$ 1-)'(#&')$ (032&$

32?#)$1*$501,0('4#205)*$ -42,0)'(-4%$F:[$q$FX]$ukVVF:_$3#)'423'$,#))5$ -4(2$ (.#$

&-%.($6)'4=$26$G[_TEQ]$3-,#$'4?$[$q$FX]$C'4,XW$+'4,&#'(-,$(032&$,#))5$-4(2$(.#$)#6($

6)'4=:$".#4$(.#$3#)'423'$/2)03#$&#',.#?$bXX^[XX$33Y8$(.#$3-,#$7#&#$-4(&'/#4205)*$

-4K#,(#?$G*[>)'1#)#?$UCR*&>GI@C$'($'$?25#$26$F$3%$G*[>)'1#)#?$+R*&>GI@C$+#&$=%$12?*$

7#-%.(:$R7#)/#$.20&5$)'(#&8$(.#$ukVVF:_$3#)'423'8$C'4,XW$+'4,&#'(-,$(032&5$'4?$

42&3')$2&%'45$7#&#$,2))#,(#?8$'4?$7#&#$'4')*L#?$05-4%$BOB`$E03-4'$BBB$E-/-4%$B3'%#$

5*5(#3$NC#&=-4J)3#&8$V@8$k`@P:$@5$?-5+)'*#?$-4$`0++)#3#4('&*$;-%:$b8$G*[>)'1#)#?$

UCR*&>GI@C$7#&#$',,030)'(#?$-4$12(.$ukVVF:_$'4?$C'4,XW$(032&$(-550#58$3#'47.-)#8$

2(.#&$42&3')$2&%'45$-4,)0?-4%$)-/#&8$5+)##48$)04%$'4?$=-?4#*$')52$5.27#?$G*[>)'1#)#?$

UCR*&>GI@C$',,030)'(-24$N)-4#$F[X$(2$F[Y$26$+'%#$I8$)-4#$_Y_$26$+'%#$bY$(2$)-4#$_b]$26$

+'%#$bb$26$(.#$&#/-5#?$3'405,&-+(P:$

$

O:775$-$./4(9"I&8E"M"M&%'4$?-5(&-10(-24$26$UCR*&>GI@C$-4$1-)'(#&')$(032&$32?#):$R.#$

1-)'(#&')$ (032&$ 32?#)$ 7'5$ #5('1)-5.#?$ 1*$ 501,0('4#205)*$ -42,0)'(-4%$ F:[$ q$ FX]$

ukVVF:_$3#)'423'$,#))5$-4(2$(.#$&-%.($6)'4=$26$G[_TEQ]$3-,#$'4?$[$q$FX]$C'4,XW$

+'4,&#'(-,$(032&$,#))5$ -4(2$(.#$)#6($6)'4=:$".#4$(.#$3#)'423'$/2)03#$&#',.#?$bXX^

[XX$33Y8$(.#$3-,#$7#&#$-4(&'/#4205)*$-4K#,(#?$G*[>)'1#)#?$UCR*&>GI@C$'($'$?25#$26$F$

3%$G*[>)'1#)#?$+R*&>GI@C$+#&$=%$12?*$7#-%.(:$R7#)/#$.20&5$)'(#&8$(.#$ukVVF:_$

3#)'423'8$ C'4,XW$ +'4,&#'(-,$ (032&5$ '4?$ 42&3')$ 2&%'45$ 7#&#$ ,2))#,(#?8$ '4?$ 7#&#$

'4')*L#?$05-4%$BOB`$E03-4'$BBB$E-/-4%$B3'%#$5*5(#3$NC#&=-4J)3#&8$V@8$k`@P:$



;2&$'4')*L-4%$(.#$3#)'423'>5+#,-6-,$%#4#$#A+&#55-24$26$UCR*&>GI@C$-4$'$1-)'(#&')$

(032&$32?#)8$7#$501,0('4#205)*$-42,0)'(#?$Y$q$FX[$TF]>;FX$,#))5$-4(2$(.#$&-%.($6)'4=$

26$G[_TEQ]$3-,#$'4?$[$q$FX]$C'4,XW$,#))5$-4(2$(.#$)#6($6)'4=:$R.#$3-,#$7#&#$&'4?23)*$

?-/-?#?$ -4(2$ (72$ %&20+5$ Nn =$ b$ 3-,#$ +#&$ %&20+P$ 7.#4$ (.#$ /2)03#5$ 26$ TF]>;FX$

3#)'423'$'4?$C'4,XW$+'4,&#'(-,$(032&5$&#',.#?$[X^FXX$33Y:$R.#48$(.#$3-,#$1#'&-4%$

1-)'(#&')$(032&5$7#&#$-4(&'/#4205)*$-4K#,(#?$7-(.$UCR*&>GI@C$2&$UCG24(&2)$#/#&*$2(.#&$?'*$

62&$(.&##$-4K#,(-245:$R.#$-4K#,(-24$?25#5$7#&#$F$3%$+R*&>GI@C$N7-(.$Ji;C$&#+2&(#&$

%#4#P$2&$+kG[_$+#&$=%$12?*$7#-%.(:$̀ #/#4(*>(72$.20&5$'6(#&$(.#$)'5($-4K#,(-248$(.#$TF]>

;FX$3#)'423'8$C'4,XW$+'4,&#'(-,$ (032&8$ )-/#&8$ )04%8$ 5+)##48$=-?4#*$'4?$.#'&($7#&#$

-52)'(#?$ (2$'4')*L#$ (.#$+#&,#4('%#5$26$Ji;C>+25-(-/#$,#))5$05-4%$ 6)27$,*(23#(&*8$2&$

7#&#$ )*5#?$ (2$ ?#(#,($ GHGEI$ '4?$ SCD>EF$ ,24,#4(&'(-245$ -4$ ?-66#&#4($ (-550#5$ 05-4%$

JEB`@:$ @5$ 5.274$ -4$ ;-%:$ W-8$ '6(#&$ UCR*&>GI@C$ (&#'(3#4(8$ (.#$ +#&,#4('%#5$ 26$ Ji;C>

+25-(-/#$,#))5$-4$TF]>;FX$3#)'423'$&#',.#?$I:FFr$26$(.#$(2(')$,#))58$7.-)#$6#7$,#))5$

7#&#$Ji;C>+25-(-/#$-4$C'4,XW$+'4,&#'(-,$(032&58$.#'&(8$)-/#&8$5+)##48$)04%$'4?$=-?4#*:$

;0&(.#&32&#8$'5$5.274$-4$;-%:$WK$'4?$=8$(.#$,24,#4(&'(-245$26$GHGEI$'4?$SCD>EF$-4$

3#)'423'$26$UCR*&>GI@C>(&#'(#?$3-,#$7#&#$5-%4-6-,'4()*$-4,&#'5#?$(2$FW:FW$'4?$bY:FW$

4%$+#&$%&'3$(032&$(-550#Z$'5$#A+#,(#?8$(.#$,24,#4(&'(-245$26$GHGEI$'4?$SCD>EF$-4$

(.#$ +'4,&#'(-,$ (032&8$ .#'&(8$ )-/#&8$ 5+)##48$ )04%$ 2&$ =-?4#*$ 7#&#$ 42($ -4,&#'5#?$ 7.#4$

,23+'&#?$(2$(.'($26$UCG24(2&)$%&20+:$R.#5#$&#50)(5$-4?-,'(#?$(.'($UCR*&>GI@C$,20)?$-4?0,#$

3#)'423'>5+#,-6-,$#A+&#55-24$26$GHGEI$'4?$SCD>EF$-4$/-/2$#/#4$(.20%.$UCR*&>GI@C$

')52$7#&#$',,030)'(#?$ -4$2(.#&$ (032&5$'4?$42&3')$2&%'45:$R.#$&#50)(5$'4?$3#(.2?5$

.'/#$1##4$?#5,&-1#?$-4$(.#$&#/-5#?$3'405,&-+($N)-4#$F[Y$(2$F[I$26$+'%#$I8$)-4#$_]W$26$

+'%#$bb$(2$)-4#$__F$26$+'%#$b[P:$

$



I&8E"H&$C#&,#4('%#5$26$Ji;C>+25-(-/#$,#))5$-4$3#)'423'8$+'4,&#'(-,$(032&$'4?$42&3')$

2&%'45$26$(.#$UCR*&>GI@C>(&#'(#?$1-)'(#&')$(032&$3-,#$Nn =$b$3-,#$+#&$%&20+P:$R.#$?'('$

'&#$ 5.274$'5$ (.#$3#'45$n$`JV$26$n =$ b:$M4#>7'*$@UMO@$7-(.$R0=#*<5$30)(-+)#$

,23+'&-524$(#5(8$`(0?#4(<5$t>(#5(:$oooPpX:XXFZ$45$-4?-,'(#5$42$5-%4-6-,'4($?-66#&#4,#:$

$

I&8E"HG8"K"G24,#4(&'(-245$26$GHGEI$NGP$'4?$SCD>EF$NKP$-4$3#)'423'8$+'4,&#'(-,$(032&$

'4?$42&3')$2&%'45$26$(.#$UCR*&>GI@C>(&#'(#?$1-)'(#&')$(032&$3-,#$Nn =$b$3-,#$+#&$%&20+P:$

R.#$?'('$'&#$5.274$'5$ (.#$3#'45$n$`JV$26$n =$b:$M4#>7'*$@UMO@$7-(.$R0=#*<5$

30)(-+)#$ ,23+'&-524$ (#5(8$ `(0?#4(<5$ t>(#5(:$ oooPpX:XXFZ$ oPpX:X[Z$ 45$ -4?-,'(#5$ 42$

5-%4-6-,'4($?-66#&#4,#:$

;2&$'4')*L-4%$(.#$(032&>5+#,-6-,$-4?0,(-24$26$(.#&'+#0(-,$#66#,(5$-4$(.#$1-)'(#&')$

(032&$32?#)8$(.#$3-,#$1#'&-4%$1-)'(#&')$(032&5$7#&#$-4(&'/#4205)*$-4K#,(#?$7-(.$UCR*&>

GI@C$2&$UCG24(&2)$#/#&*$2(.#&$?'*$62&$6-/#$-4K#,(-245$Nn =$]$3-,#$+#&$%&20+P:$R.#$-4K#,(-24$

?25#5$7#&#$F$3%$+R*&>GI@C$2&$+kG[_$+#&$=%$12?*$7#-%.(:$R.#$)#4%(.$'4?$7-?(.$26$

(032&5$'4?$12?*$7#-%.(5$26$(.#$3-,#$7#&#$324-(2&#?$#/#&*$2(.#&$?'*:$R.#$(032&5$7#&#$

,2))#,(#?$'($(.#$#4?$26$(.#$(&#'(3#4(5$'4?$(.#$6-4')$(032&$7#-%.(5$7#&#$3#'50&#?:$@5$

5.274$-4$`0++)#3#4('&*$;-%:$F]8$(.#$%&27(.$26$TF]>;FX$3#)'423'$7#&#$5-%4-6-,'4()*$

-4.-1-(#?$ 1*$ UCR*&>GI@C$ (&#'(3#4($ 7.-)#$ (.'($ 26$ C'4,XW$ +'4,&#'(-,$ (032&$ 7'5$ 42($

'66#,(#?8$-4?-,'(-4%$(.'($UCR*&>GI@C$,20)?$-4?0,#$3#)'423'>5+#,-6-,$(.#&'+#0(-,$#66#,(5$

N)-4#$YbF$(2$Yb[$26$+'%#$WX$26$(.#$&#/-5#?$3'405,&-+(P:$



$

O:775$-$./4(9"I&8E"2R"UCR*&>GI@C$-4?0,#5$3#)'423'>5+#,-6-,$(.#&'+#0(-,$#66#,(5:$4$(2$

<$i&27(.$,0&/#5$'4?$6-4')$7#-%.(5$26$TF]>;FX$3#)'423'$N48$DP$'4?$C'4,XW$+'4,&#'(-,$

(032&$N+8$<P$-4$(.#$1-)'(#&')$(032&>1#'&-4%$3-,#$(&#'(#?$7-(.$UCR*&>GI@C$2&$UCG24(&2)$Nn$s$

]$ 3-,#$ +#&$ %&20+P:$ V-,#$ 1#'&-4%$ 1-)'(#&')$ (032&5$ 7#&#$ -4(&'/#4205)*$ -4K#,(#?$ 7-(.$

UCR*&>GI@C$2&$UCG24(&2)$#/#&*$2(.#&$?'*$62&$6-/#$-4K#,(-245:$R.#$-4K#,(-24$?25#5$7#&#$F$

3%$+R*&>GI@C$2&$+kG[_$+#&$=%$12?*$7#-%.(:$R.#$)#4%(.$'4?$7-?(.$26$(032&5$26$(.#$

3-,#$ 7#&#$ 324-(2&#?$ #/#&*$ 2(.#&$ ?'*:$R.#$ (032&5$7#&#$ ,2))#,(#?$ '($ (.#$ #4?$ 26$ (.#$

(&#'(3#4(5$'4?$(.#$6-4')$(032&$7#-%.(5$7#&#$3#'50&#?:$R.#$?'('$'&#$5.274$'5$(.#$3#'45$

n$`JV$26$n$ s$]:$R72>7'*$@UMO@$7-(.$ (.#$i&##4.205#ji#-55#&$ ,2&&#,(-24$ N48$+P8$

`(0?#4(<5$t>(#5($ND8$<P:$oooPpX:XXFZ$45$-4?-,'(#5$42$5-%4-6-,'4($?-66#&#4,#:$

G2))#,(-/#)*8$ (.#5#$ &#50)(5$ ?#3245(&'(#?$ (.#$ '1-)-(*$26$UCR*&>GI@C$ (2$ 5+#,-6-,'))*$

#A+&#55$GHGEI$'4?$SCD>EF$-4$3#)'423'$'4?$(2$-4?0,#$5+#,-6-,$(.#&'+#0(-,$#66#,(5$

'%'-45($3#)'423':$

$

6,--$./"R0$V2&#$?'('$'&#$4##?#?$(2$&#/#')$(.#$04?#&)*-4%$3#,.'4-535$26$'CD>EF>

-4?0,#?$ &#?0,(-24$ 26$ -3304250++&#55-/#$ ,#))$ +2+0)'(-245:$ @)528$ 7.*$ ,20)?$ UC>

GHGEI$ &#?0,#$ (.#$ VFQVW$ &'(-2$ '4?$ VD`G$ +2+0)'(-245$ -4$ (032&5$ 1*$ #4.'4,#?$

-46-)(&'(-24$ 26$ R$ ,#))5l$ V2&#$ #/-?#4,#$ 5.20)?$ 1#$ +&2/-?#?$ '120($ (.#$ (&'4562&3#?$

-3304#$3-,&2#4/-&243#4($50,.$'5$,*(2=-4#5Q,.#32=-4#5$,.'4%#5:$

#$)7,.)$0"R.'4=5$62&$(.#$50%%#5(-245:$R.#$3#,.'4-535$26$'CD>EF>-4?0,#?$&#?0,(-24$



26$ -3304250++&#55-24$ .'/#$ 1##4$ 5(0?-#?$ 1*$ 3'4*$ +01)-5.#?$ 72&=5:$ ;2&$ #A'3+)#8$

5#/#&')$%&20+5$.'/#$&#+2&(#?$(.'($SCD>EF$'4(-12?-#5$,'4$&#?0,#$(.#$4031#&$2&$',(-/-(*$

26$-3304250++&#55-/#$,#))58$50,.$'5$VW>)-=#$3',&2+.'%#58$VD`G5$'4?$&#%0)'(2&*$R$

,#))5$NG'4,#&$e#5:$WXFI$@+&$FZ_IN_P\FbIYjF[X]8$T-23'&=$e#5:$WXWF$M,($WbZINFP\__:8$

`,'4?$ d$ B33042):$ WXWW$ V'&ZI[NYP\$ #FYFWIP:$ R2$ 60&(.#&$ &#/#')$ (.#$ 04?#&)*-4%$

3#,.'4-535$26$20&$4'423#?-,-4#58$ (.#$ #A+&#55-24$26$[$=#*$,*(2=-4#5$ &#)'(#?$ (2$ (.#$

(&'4562&3'(-24$26$ (032&$ -3304#$3-,&2#4/-&243#4($7'5$?#(#,(#?:$"#$ -4(&'/#4205)*$

-4K#,(#?$ TF]>;FX$ 3#)'423'>1#'&-4%$3-,#$7-(.$UCG24(&2)8$UCR*&>SCD>EF$ 2&$UCR*&>GHGEI$

#/#&*$2(.#&$?'*$62&$6-/#$-4K#,(-245:$@($(.#$#4?$26$(.#$(&#'(3#4(58$(.#$3eU@$#A+&#55-24$

26$ (.&##$ +&2>-46)'33'(2&*$ ,*(2=-4#5$ NB;U>g8$ BE>]8$ iV>G`;P$ '4?$ (72$ '4(->

-46)'33'(2&*$,*(2=-4#5$NBE>b$'4?$BE>FXP$-4$3#)'423'$(-550#5$7#&#$?#(#,(#?$1*$9eRj

CGe$05-4%$(.#$+&-3#&5$-4$`0++)#3#4('&*$R'1)#$Y:"@5$5.274$-4$`0++)#3#4('&*$;-%:$WW'$

'4?$18$ -4$,23+'&-524$ (2$UCG24(&2)$%&20+8$ (.#$3eU@$#A+&#55-24$26$+&2>-46)'33'(2&*$

B;U>g8$BE>]8$'4?$iV>G`;$-4$(.#$3#)'423'$26$UCR*&>SCD>EF>$2&$UCR*&>GHGEI>(&#'(#?$3-,#$

7#&#$5-%4-6-,'4()*$-4,&#'5#?Z$7.#&#'58$(.#$3eU@$#A+&#55-24$26$'4(->-46)'33'(2&*$BE>

b$'4?$BE>FX$7#&#$5-%4-6-,'4()*$?#,&#'5#?$-4$(.#$3#)'423'$26$UCR*&>GHGEI>$2&$UCR*&>SCD>

EF>(&#'(#?$ 3-,#:$ R.058$ 12(.$ UCR*&>SCD>EF$ '4?$ UCR*&>GHGEI$ -4,&#'5#?$ (.#$ 3eU@$

#A+&#55-24$26$(.&##$+&2>-46)'33'(2&*$,*(2=-4#5$NB;U>g8$BE>]8$iV>G`;P8$'4?$?#,&#'5#?$

(.#$ 3eU@$ #A+&#55-24$ 26$ (72$ '4(->-46)'33'(2&*$ ,*(2=-4#5$ NBE>b$ '4?$ BE>FXP$ -4$

3#)'423'$(-550#5:$R.#$-4,&#'5#$26$B;U>g8$BE>]8$iV>G`;$'4?$?#,&#'5#$26$BE>b$'4?$BE>

FX$ +&232(#?$ (.#$ &#?0,(-24$ 26$ -3304250++&#55-/#$ ,#))$ +2+0)'(-2458$ -4,)0?-4%$

+2)'&-L'(-24$ 26$ VF>)-=#QVW>)-=#$ 3',&2+.'%#5$ NU'($ e#/$ B33042):$ WXFa$`#+Z$ FaNIP\$

[b[^[aP8$(.#$'+2+(25-5$26$VD`G5$'4?$R&#%5$NJ0&$d$B33042):$WXFb$@0%Z$bbNaP\$Wb[_^

]_8$G#))$D#'(.$D-5:$WXWF$V'*$FaZFWN]P\[XFP:$R.#$&#50)(5$.'/#$1##4$?#5,&-1#?$-4$(.#$

&#/-5#?$3'405,&-+($N)-4#$YIb$(2$YI_$26$+'%#$WYP:$

$

O:775$-$./4(9";4D5$"L$9eRjCGe$+&-3#&$5#90#4,#5$62&$'4')*L-4%$(.#$#A+&#55-24$26$

[$=#*$,*(2=-4#5:$



B;U>g
;2&7'&?\$[<>@Ri@@GiGR@G@G@GRiG@RG>Y<

e#/#&5#\$[<>GG@RGGRRRRiGG@iRRGGRG>Y<

BE>]
;2&7'&?\$[<>R@iRGGRRGGR@GGGG@@RRRGG>Y<

e#/#&5#\$[<>RRiiRGGRR@iGG@GRGGRRG>Y<

iV>G`;
;2&7'&?\[<>iiGGRRii@@iG@RiR@i@ii>Y<

e#/#&5#\$[<>ii@i@@GRGiRR@i@i@Gi@GRR>Y<

BE>b
;2&7'&?\[<>iiRGRG@@GGGGG@iGR@iR>Y<

e#/#&5#\$[<>iGGi@Ri@RGRGRGRG@@iRi@R>Y<

BE>FX
;2&7'&?\[<>iGRGRR@GRi@GRiiG@Ri@i>Y<

e#/#&5#\$[<>GiG@iGRGR@ii@iG@RiRi>Y<

$

$

O:775$-$./4(9" I&8E" HH" 9eRjCGe$ '4')*5-5$ 26$ (.#$ ,*(2=-4#$ ,.'4%#5$ -4$ (032&$

3-,&2#4/-&243#4($'6(#&$?-66#&#4($(&#'(3#4(5:"4"3eU@$#A+&#55-24$26$B;U>g8$BE>]$'4?$

iV>G`;$-4$3#)'423'$'6(#&$?-66#&#4($(&#'(3#4(5:$D$3eU@$#A+&#55-24$26$BE>b$'4?$BE>

FX$ -4$ 3#)'423'$ '6(#&$ ?-66#&#4($ (&#'(3#4(5:$ TF]>;FX$ 3#)'423'>1#'&-4%$ 3-,#$ 7#&#$

-4K#,(#?$7-(.$UCG24(&2)8$UCR*&>SCD>EF$2&$UCR*&>GHGEI$#/#&*$2(.#&$?'*$62&$6-/#$-4K#,(-245$Nn$

s$Y$3-,#$+#&$%&20+P:$R.#$-4K#,(-24$?25#5$7#&#$F$3%$+kG[_8$+R*&>SCD>EF$2&$+R*&>

GHGEI$+#&$=%$12?*$7#-%.(:$R.#$3eU@$#A+&#55-24$26$[$=#*$,*(2=-4#5$&#)'(#?$(2$(.#$

(&'4562&3'(-24$26$-3304#$3-,&2#4/-&243#4($-4$3#)'423'$7#&#$?#(#,(#?$1*$9eRjCGe$

'($(.#$#4?$26$ (&#'(3#4(5$05-4%$+&-3#&5$)-5(#?$-4$`0++)#3#4('&*$R'1)#$Y:$R.#$?'('$'&#$

5.274$ '5$ (.#$ 3#'45$ n$ `JV$ 26$ n$ s$ Y:$ M4#>7'*$ @UMO@$ 7-(.$ R0=#*<5$ 30)(-+)#$

,23+'&-524$(#5(:$oPpX:X[Z$ooPpX:XFZ$45$-4?-,'(#5$42$5-%4-6-,'4($?-66#&#4,#:$

"

"

"

"



F&.,("+,--$./)0"

6,--$./"20"B($5##35$(.'($(.#$RJV$-3'%#$-4$;-%0&#$W,$-4?-,'(#?$(.'($(.#$4'42+'&(-,)#5$

7#&#$'%%&#%'(#?:$

#$)7,.)$0" R.'4=5$ 62&$ (.#$ ,233#4(:$ B4$ ;-%:$ W,8$ (.#$ UCR*&>GI@C$ 5'3+)#5$ 62&$ RJV$

-3'%-4%$7#&#$+&#+'&#?$1*$?&-++-4%$(.#$'90#205$52)0(-24$26$UCR*&>GI@C$24(2$(.#$.2)#*$

,'&124$6-)3$,2'(#?$G0$RJV$%&-?5$ 62))27#?$1*$4#%'(-/#$5('-4-4%$26$+.25+.2(04%5(-,$

',-?$ NCR@P:$R.#48$ (.#$UCR*&>GI@C$ 5'3+)#5$24$ (.#$.2)#*$,'&124$ 6-)3$7#&#$ )#6($ (2$?&*$

4'(0&'))*8$'4?$(.#$32&+.2)2%*$26$UCR*&>GI@C$7'5$#A'3-4#?$05-4%$'4$R')25$EFWX,$RJV$

NR.#&32$;-5.#&8$V@8$k`@P$'($'4$',,#)#&'(-4%$/2)('%#$26$FWX$=O:$B4$(.#$?&*-4%$+&2,#558$

(.#$ UCR*&>GI@C$ 5'3+)#5$ 3'*$ '%%&#%'(#$ 5+24('4#205)*$ ?0#$ (2$ (.#$ 7'(#&$ #/'+2&'(-24>

3#?-'(#?$,24,#4(&'(-24$26$(.#$5'3+)#5:$f27#/#&8$',,2&?-4%$(2$(.#$?'('$26$?*4'3-,$)-%.($

5,'((#&-4%$NDE`P$N;-%:$W1P8$UCR*&>GI@C$5.27#?$'$FX_:W$43$.*?&2?*4'3-,$?-'3#(#&$'4?$

(.#$+2)*?-5+#&5-(*$-4?#A$NCDBP$26$UCR*&>GI@C$7'5$)#55$(.'4$X:F8$-4?-,'(-4%$(.'($(.#$5-L#$

26$UCR*&>GI@C$7'5$04-62&3$'4?$UCR*&>GI@C$7'5$42($'%%&#%'(#?$-4$'90#205$52)0(-24:$

"

6,--$./"H0";)02&#5,#4,#$-3'%#5$7-(.$,)#'&#&$1',=%&204?$'4?$D@CB$5('-4-4%$5.20)?$

1#$+&#5#4(#?$-4$;-%0&#$W6:$

#$)7,.)$0"R.'4=5$62&$(.#$50%%#5(-24:$"#$.'/#$&#+#'(#?$(.#$#A+#&-3#4(5$26$;-%:$W68$'4?$

(.#$6-%0&#5$.'/#$1##4$&#+)',#?$7-(.$6)02&#5,#4,#$-3'%#5$7-(.$,)#'&#&$1',=%&204?$'4?$

D@CB$5('-4-4%:$B4$;-%:$W68$TF]>;FX8$GRW]8$C'4,XW8$bRF8$GWGFW8$UBfQYRY8$DGW:b$'4?$

e@"W]b:_$,#))5$7#&#$5##?#?$-4$Wb>7#))$+)'(#5$'($'$?#45-(*$26$[$q$FXb$,#))5$+#&$7#)):$

R.#48$(.#$,#))5$7#&#$-4,01'(#?$7-(.$UCR*&>GI@C$2&$UCG24(&2)$'($'$6-4')$,24,#4(&'(-24$26$F$

v%$3)wF$+R*&>GI@C$NJi;C$%#4#$'5$&#+2&(#&$%#4#P$2&$+kG[_$62&$]$.:$;2&(*>#-%.($.20&5$

'6(#&$(&'456#,(-248$(.#$,#))5$7#&#$6-A#?$'4?$5('-4#?$7-(.$D@CB8$(.#$6)02&#5,#4,#$-3'%#5$

26$?-66#&#4($,#))5$7#&#$215#&/#?$1*$6)02&#5,#4,#$3-,&25,2+*$NU-=248$R2=*28$d'+'4P:$



$

I&8E"H?$;)02&#5,#4,#$-3'%-4%$26$Ji;C$#A+&#55-24$-4$TF]>;FX$,#))5$'4?$2(.#&$_$(*+#5$

26$,#))5$'6(#&$UCR*&>GI@C$(&'456#,(-24:$`,')#$1'&8$[X$v3:$

$

6,--$./"L0$R.#$90'4(-('(-/#$?25#$26$'CD>EF$-4?0,#?$-4$/'&-205$(032&5$-4$/-/2$5.20)?$

1#$3#'50&#?:$@4?$(.#$CD>EF$#A+&#55-24$)#/#)$-4$(.#$RVJ$5.20)?$')52$1#$5(0?-#?:$"-))$

(.#&#$1#$'4*$&#5+245#$?-66#&#4,#5$-6$(.#$RVJ$5.275$'$?-66#&#4($CD>EF$)#/#)l$

#$)7,.)$0" R.'4=5$ 62&$ (.#$ 50%%#5(-245:$ B4$ (.#$ e#5+245#$ (2$ V'K2&$ G233#4($ b8$ (.#$

90'4(-('(-/#$,24,#4(&'(-245$26$SCD>EF$ -4?0,#?$ -4$/'&-205$ (032&5$ -4$/-/2$.'/#$1##4$

?#(#,(#?:$@5$ 5.274$ -4$;-%:$ b18$'6(#&$ (&#'(-4%$TF]>;FX$3#)'423'>1#'&-4%$3-,#$7-(.$

UCR*&>GI@C$'4?$2(.#&$,24(&2)58$(.#$-4(&'(032&')$,24,#4(&'(-245$26$SCD>EF$-4$UCR*&>SCD>

EF>$'4?$UCR*&>GI@C>(&#'(#?$3#)'423'$7#&#$[b:aa$2&$[_:aW$4%$+#&$%&'3$(032&$(-550#$N)-4#$

YF_$(2$YFI$26$+'%#$FI$26$(.#$&#/-5#?$3'405,&-+(P:$

$

I&8E" MD$ G24,#4(&'(-245$ 26$ SCD>EF$ -4$ TF]>;FX$ 3#)'423'$ '6(#&$ (.#$ i.v.$ -4K#,(-24$ 26$

UCR*&>GI@C$2&$2(.#&$,24(&2)5$Nn =$b$3-,#$+#&$%&20+P:$R.#$?'('$'&#$5.274$'5$(.#$3#'45$n$

`JV$26$n =$b:$M4#>7'*$@UMO@$7-(.$R0=#*<5$30)(-+)#$,23+'&-524$(#5(:$oooPpX:XXF:$

B4$'??-(-248$'5$5.274$-4$;-%:$a?$'4?$`0++)#3#4('&*$;-%:$WI?$(2$68$(.#$-4(&'(032&')$

,24,#4(&'(-245$ 26$ SCD>EF$ -4$ TF]>;FX8$ GRW]8$ C'4,XW$ '4?$ bRF$ (032&5$ 7#&#$ [[:][8$



Wb:bW8$]Y:aY$2&$ba:W]$4%$+#&$%&'3$(032&$(-550#$'6(#&$(.#$(&#'(3#4(5$26$UC`0&>GI@C$N)-4#$

[WX$(2$[W]$26$+'%#$YF$26$(.#$&#/-5#?$3'405,&-+(P:$

$

I&8E"N<$G24,#4(&'(-245$26$SCD>EF$+&2(#-4$-4$3#)'423'$'4?$42&3')$2&%'45$26$(.#$UC`0&>

GI@C>(&#'(#?$3-,#$Nn =$b$3-,#$+#&$%&20+P:$R.#$?'('$'&#$5.274$'5$(.#$3#'45$n$`JV$26$

n =$ b:$ M4#>7'*$@UMO@$ 7-(.$ R0=#*<5$ 30)(-+)#$ ,23+'&-524$ (#5(8$ `(0?#4(<5$ t>(#5(:$

oPpX:X[Z$oooPpX:XXFZ$45$-4?-,'(#5$42$5-%4-6-,'4($?-66#&#4,#:$

$

O:775$-$./4(9"I&8E"HP<$ (2$?$G24,#4(&'(-245$26$SCD>EF$+&2(#-4$ -4$?-66#&#4($ (032&5$

'4?$42&3')$2&%'45$26$3-,#$1#'&-4%$GRW]$N<P8$C'4,XW$N$P$2&$bRF$N?P$(032&5$'6(#&$UC`0&>

GI@C$(&#'(3#4(5:$V-,#$1#'&-4%$GRW]8$C'4,XW$2&$bRF$(032&5$7#&#$-4(&'/#4205)*$-4K#,(#?$

7-(.$UCG24(&2)$2&$UC`0&>GI@C$#/#&*$2(.#&$?'*$62&$(.&##$-4K#,(-245$Nn$s$b$3-,#$+#&$%&20+P:"

R.#$-4K#,(-24$?25#5$7#&#$F$3%$+kG[_$2&$+`0&>GI@C$+#&$=%$12?*$7#-%.(:$`#/#4(*>(72$

.20&5$'6(#&$(.#$)'5($-4K#,(-248$(.#$(032&$(-550#8$)-/#&8$)04%8$5+)##48$=-?4#*$'4?$.#'&($7#&#$

-52)'(#?$(2$?#(#,($ (.#$,24,#4(&'(-245$26$SCD>EF$05-4%$JEB`@:$R.#$,24,#4(&'(-245$26$

SCD>EF$7#&#$-4?-,'(#?$'5$4%$+&2(#-4$+#&$%&'3$(-550#$N4%$%>FP:$R.#$?'('$'&#$5.274$'5$

(.#$3#'45$n$`JV$26$n$s$b:$M4#>7'*$@UMO@$7-(.$R0=#*<5$30)(-+)#$,23+'&-524$(#5(8$

`(0?#4(<5$t>(#5(:$oPpX:X[Z$ooPpX:XFZ$oooPpX:XXFZ$45$-4?-,'(#5$42$5-%4-6-,'4($?-66#&#4,#:$

R2$?#(#,($(.#$#A+&#55-24$)#/#)5$26$CD>EF$-4$?-66#&#4($(032&58$7#$#5('1)-5.#?$(.#$

TF]>;FX8$GRW]8$C'4,XW$'4?$bRF$(032&$3205#$32?#)5$'5$?#5,&-1#?$-4$(.#$e#5+245#$(2$

V'K2&$G233#4($b:$".#4$(.#$(032&$/2)03#5$&#',.#?$'120($[XX^FXXX$33Y8$(.#$TF]>

;FX8$GRW]8$C'4,XW$2&$bRF$(032&$(-550#5$7#&#$-52)'(#?$'4?$?-552,-'(#?$-4(2$5-4%)#$,#))5$

(2$'4')*L#$CD>EF$#A+&#55-24$05-4%$6)27$,*(23#(&*:$@5$5.274$-4$;-%:$eb8$(.#$CD>EF$

#A+&#55-24$ )#/#)$ -4$ (.#$ (032&$ 3-,&2#4/-&243#4(5$ 26$ TF]>;FX$ 3#)'423'$ 7'5$ (.#$



.-%.#5(8$7.-,.$7'5$W:X>8$FW:F>$'4?$[:[>62)?$26$(.'($-4$GRW]8$C'4,XW$'4?$bRF$(032&58$

&#5+#,(-/#)*:$

$

I&8E"#M"CD>EF$#A+&#55-24$-4$?-66#&#4($(032&$3-,&2#4/-&243#4(5:"48"D"e#+&#5#4('(-/#$

6)27$ ,*(23#(&*$ +)2(5$ N4P$ '4?$ 3#'4$ 6)02&#5,#4,#$ -4(#45-(*$ NV;BP$ NDP$ 26$ CD>EF$

#A+&#55-24$-4$TF]>;FX8$GRW]8$C'4,XW$'4?$bRF$(032&$(-550#5:$R.#$?'('$'&#$5.274$'5$

(.#$3#'45$n$`JV$26$n =$Y: 

R.#$&#)'(-245.-+$1#(7##4$CD>EF$)#/#)$26$RVJ$'4?$(.#&'+#0(-,$&#5+245#5$26$SCD>

EF$-4.-1-(2&5$.'5$1##4$5(0?-#?$1*$3'4*$+01)-5.#?$72&=58$'4?$CD>EF$#A+&#55-24$-5$05#?$

'5$'$1-23'&=#&$62&$+&#?-,(-4%$(.#$#66-,',*$26$SCD>EF$-4.-1-(2&5$NV2)$G'4,#&$R.#&:$WXF[$

@+&ZFbNbP\ab_^[]8$V2)$G'4,#&:$WXFa$@0%$WYZF_NFP\FWI8$T-2,24K0%$G.#3:$WXFa$d'4$

F_ZWINFP\I]^FXYP:$B4$'??-(-248$20&$&#50)(5$')52$5.27#?$(.'($(.#$CD>EF$#A+&#55-24$)#/#)$

-4$RVJ$,'4$,'05#$?-66#&#4($ (.#&'+#0(-,$ &#5+245#5:$@5$ 5.274$ -4$;-%:$a#$'4?$48$'6(#&$

UC`0&>GI@C$(&#'(3#4(8$(.#$(032&$%&27(.$-4.-1-(-24$&'(#$26$TF]>;FX$3#)'423'$7'5$(.#$

.-%.#5($ Nab:[rP$ '4?$ (.'($ 26$ C'4,XW$ (032&$ 7'5$ (.#$ )27#5($ N[]:YrP8$ 7.-)#$ ;-%:$ eb$

5.27#?$ (.'($ (.#$ CD>EF$ )#/#)$ -4$ TF]>;FX$ 3#)'423'$ 7'5$ 5-%4-6-,'4()*$ .-%.#&$ (.'4$

C'4,XW$ (032&:$G245-?#&-4%$ (.#$ -4(&'(032&')$ ,24,#4(&'(-245$ 26$GHGEI$ '4?$ SCD>EF$

+&2(#-45$ -4$TF]>;FX$'4?$C'4,XW$ (032&5$7#&#$,23+'&'1)#$ '6(#&$UC`0&>GI@C$ (&#'(3#4($

N;-%:$a,8$?$'4?$`0++)#3#4('&*$;-%:$WI18$#P8$ (.#5#$ &#50)(5$50%%#5(#?$ (.'($.-%.$CD>EF$

#A+&#55-24$-4$RVJ$,'4$&#50)($-4$.-%.$(.#&'+#0(-,$&#5+245#$(2$SCD>EF$-4.-1-(2&5:$



"

I&8E"N$8"."R032&$%&27(.$,0&/#5$26$TF]>;FX$N$P$'4?$C'4,XW$N.P$(032&>1#'&-4%$3-,#$

(&#'(#?$7-(.$UC`0&>GI@C$2&$UCG24(&2)$Nn s$]$3-,#$+#&$%&20+P:$R72>7'*$@UMO@$7-(.$(.#$

i&##4.205#ji#-55#&$,2&&#,(-24:$oooPpX:XXF:$

"

6,--$./"M0$GDaQGDb$&'(-2$-5$42($'$%22?$+'&'3#(#&$62&$-3304#$',(-/'(-24$-4$(032&5:$

R.#$GDaQR&#%$&'(-2$+&2/-?#5$'$1#((#&$-4?-,'(-24$26$-3304#$',(-/'(-24:$B4$'??-(-248$7.*$

?-?$GHGEI$&#,&0-($32&#$GDa$,#))5$(.'4$GDb$R$,#))5l$

#$)7,.)$0"R.'4=5$62&$(.#$50%%#5(-24$'4?$,233#4(:$"#$.'/#$&#+)',#?$(.#$&#50)(5$26$

GDaQGDb$&'(-2$7-(.$(.#$&#50)(5$26$GDaQR&#%$&'(-2$N)-4#$YaX$'4?$YaF$26$+'%#$WY8$)-4#$

[YI$'4?$[bX$26$+'%#$YW$26$(.#$&#/-5#?$3'405,&-+(P8$'4?$(.#$?'('$'&#$5.274$-4$;-%:$[6$

'4?$;-%:$a.$26$(.#$&#/-5#?$3'405,&-+(:$

$

I&8E"J?$e'(-25$26$GDah$R$,#))5QR&#%5$-4$3#)'423'$6&23$(.#$3-,#$(&#'(#?$7-(.$UCR*&>GI@C$

2&$2(.#&$%&20+5$Nn =$b$3-,#$+#&$%&20+P:$R.#$?'('$'&#$5.274$'5$(.#$3#'45$n$`JV$26$n 

=$b:$M4#>7'*$@UMO@$7-(.$R0=#*<5$30)(-+)#$,23+'&-524$(#5(:$oPpX:X[Z$ooPpX:XFZ$

oooPpX:XXFZ$45$-4?-,'(#5$42$5-%4-6-,'4($?-66#&#4,#:$



$

I&8E"N=$e'(-25$26$GDah$R$,#))5QR&#%5$-4$TF]>;FX$3#)'423'$6&23$(.#$3-,#$(&#'(#?$7-(.$

UC`0&>GI@C$2&$UCG24(&2)$Nn =$b$3-,#$+#&$%&20+P:$R.#$?'('$'&#$5.274$'5$(.#$3#'45$n$`JV$

26$n =$b:$`(0?#4(<5$t>(#5(:$oPpX:X[:$

B4$&#%'&?$(2$(.#$&#'524$7.*$GHGEI$&#,&0-(#?$32&#$GDah$(.'4$GDbh$R$,#))58$-($

3'*$1#$1#,'05#$(032&$,#))5$#A+&#55$VfG>BQ'4(-%#4$+#+(-?#$,23+)#A$(.'($,'4$24)*$1#$

&#,2%4-L#?$1*$GDah$R$,#))5$42($VfG>BBQ'4(-%#4$+#+(-?#$,23+)#A:$".#4$GDah$R$,#))5$

'&#$&#,&0-(#?$-4$(.#$(032&$(-550#58$(.#*$7-))$+&2)-6#&'(#$'6(#&$&#,2%4-L-4%$VfG>BQ'4(-%#4$

+#+(-?#$,23+)#A:$B4$'??-(-248$GHGEI$3'-4)*$&#,&0-(5$R.F$,#))5$NGDbhP$'4?$GDah$R$

,#))58$'4?$R.F$,#))5$&#,&0-(#?$-4$(.#$(032&$5-(#$,'4$60&(.#&$#4.'4,#$(.#$',(-/'(-24$'4?$

+&2)-6#&'(-24$26$GDah$R$,#))5$NU'($e#/$B33042):$WXF_$`#+ZF_NIP\[[I>[_WP8$(.'($3'*1#$

'42(.#&$-3+2&('4($&#'524$7.*$32&#$GDah$R$,#))5$5##3#?$(2$1#$&#,&0-(#?$-4$(032&5:$

"

6,--$./"J0$B4$/-(&2$'4?$/-/2$#A+&#55-24$26$GHGEI$'4?$'CD>EF$5.20)?$1#$?#(#&3-4#?$

24$(.#$+&2(#-4$)#/#)$'5$7#))$N90'4(-('(-/#)*8$&#)'(#?$(2$6-%0&#$W$-$(2$)8$6-%0&#$]1P:$

#$)7,.)$0"R.'4=5$62&$(.#$50%%#5(-24:$B4$(.#$e#5+245#$(2$V'K2&$G233#4($b8$7#$.'/#$

90'4(-('(-/#)*$ ?#(#,(#?$ (.#$ -4$ /-(&2$ '4?$ -4$ /-/2$ #A+&#55-24$ 26$ GHGEI$ '4?$ SCD>EF$

+&2(#-45$ 05-4%$ JEB`@8$ '4?$ (.#$ &#50)(5$ 26$ ;-%:$ W-$ (2$ )$ '4?$ ;-%:$ ]1$ 26$ (.#$ 2&-%-4')$

3'405,&-+($.'/#$1##4$&#+)',#?$1*$(.#$90'4(-('(-/#$?'('$26$GHGEI$'4?$SCD>EF$+&2(#-4$

#A+&#55-24$-4$;-%:$W.8$K$'4?$=$'4?$;-%:$a1$26$(.#$&#/-5#?$3'405,&-+(:$R.#$&#50)(5$.'/#$

1##4$?#5,&-1#?$-4$(.#$&#/-5#?$3'405,&-+($N)-4#$Fb[$26$+'%#$a$(2$)-4#$Fba$26$+'%#$I8$)-4#$

F[]$(2$F[I$26$+'%#$I8$)-4#$[F]$(2$[WX$26$+'%#$YFP:$

"

6,--$./"R0$e#+&#5#4('(-/#$6)27$,*(23#(&*$-3'%#5$&#)'(#?$(2$;-%5$[$'4?$]$5.20)?$1#$

+&2/-?#?$'5$50++)#3#4('&*$6-)#5:$



#$)7,.)$0" R.'4=5$ 62&$ (.#$ 50%%#5(-24:$ R.#$ &#+&#5#4('(-/#$ 6)27$ ,*(23#(&*$ -3'%#5$

&#)'(#?$(2$;-%:$[$'4?$]$.'/#$1##4$+&2/-?#?$-4$(.#$50++)#3#4('&*$-462&3'(-24:$C)#'5#$

&#6#&$(2$(.#$&#/-5#?$`0++)#3#4('&*$;-%:$FI8$WF8$YX8$YF$'4?$YY:$

"

6,--$./"Q0$D-?$(.#$'0(.2&5$215#&/#$5*5(#3-,$'4(-%#4>5+#,-6-,$-3304#$&#5+245#$'6(#&$

(.-5$4'42+'&(-,)#$(&#'(3#4(l$@4?$7.'($'120($(.#$%#4#&'(-24$26$3#32&*$R$,#))5$'4?$)24%>

(#&3$-3304#$+&2(#,(-24$6&23$(.#5#$4'42+'&(-,)#5l$

#$)7,.)$0" R.'4=5$ 62&$ (.#$ ,233#4(5:$ M0&$ 5(0?*$ '-35$ (2$ '??&#55$ (.#$ +&21)#3$ 26$

-45066-,-#4($ R>,#))$ -46-)(&'(-24$ -4$ (032&5$ '4?$ (.#$ +&21)#35$ 26$ )27$ #4&-,.3#4($ '4?$

+2(#4(-')$ (2A-,-(-#5$,'05#?$1*$5*5(#3-,$-4K#,(-24$26$SCD>EF$-4.-1-(2&5:$R.#5#$R$,#))5$

&#,&0-(#?$1*$GHGEI$.'/#$')&#'?*$1##4$',(-/'(#?$1*$?-/#&5#$(032&$'4(-%#45$-4$(032&>

?&'-4-4%$ )*3+.$ 42?#5$ '4?$ 5#,24?'&*$ )*3+.'(-,$ 2&%'45$ NU'($ e#/$ B33042):$ WXF_$

`#+ZF_NIP\[[I>[_WP:$R.058$(.#$R$,#))5$(.'($=-))$(032&$,#))5$-4$20&$5(0?*$7#&#$+2)*,)24')$

7-(.$?-/#&5#$(032&$'4(-%#4$5+#,-6-,-(-#5:$`28$7#$?-?$42($?#(#,($(.#$'4(-%#4$5+#,-6-,-(-#5$

26$ R$ ,#))5$ (2$ 215#&/#$ 5*5(#3-,$ '4(-%#4>5+#,-6-,$ -3304#$ &#5+245#5:$ B4$ '??-(-248$ 20&$

5(&'(#%*$ -5$ ?-66#&#4($ (032&$ /',,-4'(-24$ 5(&'(#%*8$ (.05$ 7#$ ')52$ ?-?$ 42($ '4')*L#$ (.#$

%#4#&'(-24$26$3#32&*$R$,#))5$'4?$)24%>(#&3$-3304#$+&2(#,(-24:$

"

6,--$./"N0$R2$5.27$ (.#$%'(-4%$5(&'(#%*$26$;@G`8$+5#0?2,2)2&$+)2(5$3'*$+&2/-?#$

32&#$-462&3'(-24:$

#$)7,.)$0$R.'4=5$62&$(.#$50%%#5(-24:$R.#$+5#0?2,2)2&$+)2(5$26$;@G`$%'(-4%$5(&'(#%-#5$

.'/#$1##4$'??#?$-4$(.#$50++)#3#4('&*$-462&3'(-24:$C)#'5#$&#6#&$(2$`0++)#3#4('&*$;-%:$

F_:$

$ $



#$%&$'$("1H0"

3$.$(45" 6,--$./)0$ R.#$ 3'405,&-+($ #4(-()#?$ “J4%-4##&-4%$ (032&>5+#,-6-,$ %#4#$

4'423#?-,-4#$(2$&#,&0-($'4?$',(-/'(#$R$,#))5$62&$#4.'4,#?$-33042(.#&'+*”$ ?#5,&-1#5$

'$42/#)$4'42+'&(-,)#$'%#4($?#)-/#&-4%$'4$#A+&#55-24$+)'53-?$62&$+&2?0,-4%$'4(->CD>EF$

1)2,=-4%$5,;O$'4?$'$,.#32=-4#$GHGEI$-4$3#)'423'$,#))5:$R.-5$-5$',.-#/#?$1*$05-4%$

'$3#)'42,*(#>5+#,-6-,$+&232(#&:$R.#$'0(.2&5$')52$?#5,&-1#$'$5-3-)'&$4'42+'&(-,)#$(.'($

,'4$1#$05#?$62&$(&#'(-4%$/'&-205$,'4,#&5$32&#$1&2'?)*$7.#&#$(.#$50&/-/-4$+&232(#&$-5$

05#?$(2$?&-/#$'4(->CD>EF$5,;/$'4?$GHGEI$#A+&#55-24:$R.#$-?#'$26$32?-6*-4%$(032&$

,#))5$05-4%$'$4'423#?-,-4#$'++&2',.$-4$'$7'*$(.'($720)?$+&232(#$R$,#))$-46-)(&'(-24$

'4?$',(-/-(*$-5$-4(#&#5(-4%:$;0&(.#&32&#8$(.#$#66#,($26$?#5,&-1#?$4'423#?-,-4#5$24$R$,#))$

&#,&0-(3#4($'4?$',(-/-(*$-5$#/-?#4($-4$/-(&2$'4?$-4$/-/28$'4?$(.#$'4(->(032&$#66#,($-4$'$

3205#$32?#)$-5$-3+&#55-/#:$M4#$+2(#4(-')$,24,#&4$-5$(.'($24)*$24#$-4$/-/2$32?#)$7'5$

05#?$(2$(#5($3#)'423'>5+#,-6-,$4'423#?-,-4#:$ $

#$)7,.)$0"R.'4=5$62&$(.#$,233#4(5:$R2$'??&#55$(.#$+2(#4(-')$,24,#&48$7#$.'/#$'??#?$

(72$ 3#)'423'$ 32?#)58$ 3-,#$ 1#'&-4%$ G)24#$ V>Y$ NG)20?3'4$ `IFP$ '4?$ ukVVF:_$

3205#$ 3#)'423'8$ (2$ (#5($ 20&$ 3#)'423'>5+#,-6-,$ 4'423#?-,-4#$ -4$ /-/2:$ R.#$ &#50)(5$

5.27$ (.'($UCR*&>GI@C$ ,'4$ -4?0,#$,)24#$V>Y$'4?$ukVVF:_$3#)'423'$ (2$#66-,-#4()*$

,2#A+&#55$GHGEI$'4?$SCD>EF8$(.#&#1*$#4.'4,-4%$(.#$-46-)(&'(-24$'4?$',(-/'(-24$26$R$

,#))5$-4$(032&$(-550#5$(2$',.-#/#$#4.'4,#?$'4(->3#)'423'$#66#,(5$N;-%:$_$26$(.#$&#/-5#?$

3'405,&-+(8$`0++)#3#4('&*$;-%:$W]$(2$Wa$26$ (.#$&#/-5#?$50++)#3#4('&*$-462&3'(-24P:$

R.#$&#50)(5$'4?$3#(.2?5$.'/#$1##4$?#5,&-1#?$ -4$ (.#$ &#/-5#?$3'405,&-+($ N)-4#$b][$26$

+'%#$Wa$(2$)-4#$bII$26$+'%#$YX8$)-4#$a]F$26$+'%#$bI$(2$)-4#$a]_$26$+'%#$[X8$)-4#$aaY$26$

+'%#$[X$(2$)-4#$aaa$26$+'%#$[FP:$

B4$ '??-(-248$ 7#$ .'/#$ ,245(&0,(#?$ .03'4$ (032&>5+#,-6-,$ %#4#$ 4'423#?-,-4#5$

NUC.R*&>GI@C$ '4?$ UC.`0&>GI@CP$ (.'($ ,'4$ 5+#,-6-,'))*$ -4?0,#$ (.#$ #A+&#55-24$ 26$ .03'4$

GHGEI$'4?$SCD>EF$-4$.03'4$(032&$,#))5:$@5$5.274$-4$(.#$;-%$e['$(2$?8$UC.R*&>GI@C$

,'4$ -4?0,#$ .03'4$ 3#)'423'$ ,#))5$ (2$ ,2#A+&#55$ .03'4$ GHGEI$ '4?$ SCD>EF8$ '4?$

UC.`0&>GI@C$,'4$-4?0,#$?-66#&#4($.03'4$(032&$,#))5$ (2$,2#A+&#55$.03'4$GHGEI$'4?$

SCD>EF:$V2&#2/#&8$(.#$R&'457#))$3-%&'(-24$'4?$GGc>a$'55'*$5.27#?$(.'($UC.R*&>GI@C$



,'4$ #4.'4,#$ .03'4$ R>,#))$ &#,&0-(3#4($ '4?$ ,*(2(2A-,-(*$ 1*$ -4?0,-4%$ @Y_[$ ,#))5$ (2$

5#,&#(#$ .03'4$ GHGEI$ '4?$ SCD>EF$ N;-%:$ e]'$ '4?$ 1P:$ B4$ 5033'&*8$ 20&$ %#4#$

4'423#?-,-4#5$,'4$',.-#/#$'4(-(032&$#66#,(5$-4$?-66#&#4($(032&$32?#)5:$C)#'5#$&#6#&$(2$

(.#$e#5+245#$(2$V'K2&$G233#4($F:$

"

F4G,("+,--$./)0"

6,--$./"20$R.#$UCR*&>GI@C$7'5$(#5(#?$-4$TF]$3#)'423'$,#))5$'4?$(032&5:$B($720)?$

1#$%22?$(2$-4,)0?#$F>W$'??-(-24')$3205#$3#)'423'$32?#)58$50,.$'5$ukVV$32?#)5$2&$

2(.#&$'/'-)'1)#$32?#)5$ (2$#450&#$ &#+&2?0,-1-)-(*:$ B($720)?$')52$3'=#$ (.-5$5(0?*$/#&*$

,23+#))-4%$-6$'$5-3-)'&$.03'4>5+#,-6-,$4'423#?-,-4#$,20)?$1#$%#4#&'(#?$'4?$(#5(#?$-4$

'$.03'4$32?#)8$50,.$'5$,2>,0)(0&#$26$C'(-#4(>D#&-/#?$(032&$,#))5$'4?$(032&$-46-)(&'(-4%$

)#0=2,*(#8$62&$#A'3+)#:$

#$)7,.)$0" R.'4=5$ 62&$ (.#$ 50%%#5(-245:$ "#$ .'/#$ -4,)0?#?$ (72$ '??-(-24')$ 3205#$

3#)'423'$ 32?#)58$ G)24#$ V>Y$ NG)20?3'4$ `IFP$ '4?$ ukVVF:_$ 32?#)58$ (2$ (#5($ (.#$

#66-,',*$26$UCR*&>GI@C$ 62&$&#+&2?0,-1-)-(*:$R.#$#A+&#55-24$26$GHGEI$'4?$SCD>EF$-4$

?-66#&#4($3#)'423'$,#))58$-4,)0?-4%$TF]>;FX8$G)24#$V>Y$'4?$ukVVF:_$,#))58$7#&#$

6-&5()*$ ?#(#,(#?$ '6(#&$ UCR*&>GI@C$ (&'456#,(-24:$ @5$ 5.274$ -4$ `0++)#3#4('&*$ ;-%:$ W]8$

GHGEI$,24,#4(&'(-245$-4$(.#$,0)(0&#$50+#&4'('4(5$26$UCR*&>GI@C>(&'456#,(#?$TF]>;FX8$

G)24#$ V>Y$ '4?$ ukVVF:_$ ,#))5$ &'4%#?$ 6&23$ X:W[$ (2$ X:[Y$ 4%$ 3)>F8$ 7.-)#$ SCD>EF$

,24,#4(&'(-245$&'4%#?$6&23$F:XX$(2$W:W]$4%$3)>F:$R.#48$(.#$G)24#$V>Y$'4?$ukVVF:_$

3#)'423'$3205#$32?#)5$7#&#$ #5('1)-5.#?$1*$ 501,0('4#205)*$ -42,0)'(-4%$ F:[$q$FX]$

G)24#$V>Y$,#))5$2&$F:[$q$FX]$ukVVF:_$,#))5$-4(2$(.#$&-%.($6)'4=5$26$G[_TEQ]$3-,#:$

R.#$3#)'423'>1#'&-4%$3-,#$7#&#$&'4?23)*$?-/-?#?$-4(2$(72$%&20+5$Nn =$b$3-,#$+#&$

%&20+P$7.#4$(.#$(032&$/2)03#5$&#',.#?$FXX$33Y:$R.#48$(.#$3-,#$7#&#$-4(&'/#4205)*$

-4K#,(#?$7-(.$UCR*&>GI@C$2&$UCG24(&2)$#/#&*$2(.#&$?'*$62&$(.&##$-4K#,(-245:$R.#$-4K#,(-24$

?25#5$7#&#$F$3%$+R*&>GI@C$2&$+kG[_$+#&$=%$12?*$7#-%.(:$`#/#4(*>(72$.20&5$'6(#&$

(.#$ )'5($ -4K#,(-248$ (.#$ 3#)'423'$ (-550#5$ 7#&#$ ,2))#,(#?$ '4?$ (.#$ -4(&'(032&')$

,24,#4(&'(-245$26$GHGEI$'4?$SCD>EF$7#&#$?#(#,(#?$1*$JEB`@:$@5$5.274$-4$;-%:$_'8$

18$6$'4?$%8$(.#$-4(&'(032&')$,24,#4(&'(-245$26$GHGEI$'4?$SCD>EF$7#&#$FF:FF$'4?$Y]:aW$

4%$+#&$%&'3$(032&$(-550#$-4$UCR*&>GI@C>(&#'(#?$G)24#$V>Y$3#)'423'8$'4?$7#&#$F[:X]$



'4?$[b:_I$4%$+#&$%&'3$(032&$(-550#$-4$UCR*&>GI@C>(&#'(#?$ukVVF:_$3#)'423':$R.#5#$

&#50)(5$-4?-,'(#?$(.'($UCR*&>GI@C$,20)?$-4?0,#$.-%.$#A+&#55-24$26$GHGEI$'4?$SCD>EF$

-4$?-66#&#4($3#)'423'5:$

V2&#2/#&8$(.#$3-,#$1#'&-4%$G)24#$V>Y$2&$ukVVF:_$3#)'423'$Nn =$]$3-,#$+#&$

%&20+P$7#&#$-4(&'/#4205)*$-4K#,(#?$7-(.$UCR*&>GI@C$2&$UCG24(&2)$#/#&*$2(.#&$?'*$62&$6-/#$

-4K#,(-245$7.#4$(.#$(032&$/2)03#5$&#',.#?$[X$33Y:$R.#$-4K#,(-24$?25#5$7#&#$F$3%$

+R*&>GI@C$2&$+kG[_$+#&$=%$12?*$7#-%.(:$R.#$(032&$/2)03#5$7#&#$324-(2&#?$#/#&*$

2(.#&$?'*$'4?$(.#$6-4')$(032&$7#-%.(5$7#&#$3#'50&#?:$@5$5.274$-4$;-%:_,$'4?$.8$UCR*&>

GI@C$ (&#'(3#4($ 5-%4-6-,'4()*$ -4.-1-(#?$ (.#$ %&27(.$ 26$ G)24#$ V>Y$ '4?$ ukVVF:_$

3#)'423'8$ &#5+#,(-/#)*$ ',.-#/-4%$ ]I:[r$ '4?$ []:Xr$ (032&$ %&27(.$ -4.-1-(-24$ &'(#5$

7.#4$,23+'&#?$(2$(.'($26$UCG24(&2)$%&20+:$R.#$6-4')$(032&$7#-%.(5$26$G)24#$V>Y$'4?$

ukVVF:_$ 3#)'423'$ 7#&#$ ,2&&#5+24?-4%)*$ &#?0,#?$ 1*$ UCR*&>GI@C$ (&#'(3#4($

N`0++)#3#4('&*$ ;-%:$ W_P:$ B4$ '??-(-248$ (.#$ (032&$ (-550#5$ 7#&#$ ,2))#,(#?$ 62&$ -3304#$

+&26-)-4%$26$6)27$,*(23#(&*$'($(.#$#4?$26$(.#$(&#'(3#4(5:$R.#$&#50)(5$5.27#?$(.'($(.#$

+#&,#4('%#5$26$(032&>-46-)(&'(-4%$GDYh$R$,#))5$'4?$GD]I>+25-(-/#$GDah$R$,#))5$7#&#$

5-%4-6-,'4()*$-4,&#'5#?$'6(#&$UCR*&>GI@C$(&#'(3#4($N;-%:$_?8$#8$-$'4?$K8$̀ 0++)#3#4('&*$;-%:$

WaP:$

G2))#,(-/#)*8$ (.#5#$ &#50)(5$ ?#3245(&'(#?$ (.'($ UCR*&>GI@C$ ,20)?$ -4?0,#?$ '4(->(032&$

#66#,(5$-4$?-66#&#4($3#)'423'$32?#)5$/-'$,2#A+&#55-4%$GHGEI$'4?$SCD>EF$(2$#4.'4,#$

-4(&'(032&')$-46-)(&'(-24$'4?$',(-/'(-24$26$R$,#))5:$R.#5#$&#50)(5$'4?$3#(.2?5$.'/#$1##4$

?#5,&-1#?$-4$(.#$&#/-5#?$3'405,&-+($N)-4#$b][$26$+'%#$Wa$(2$)-4#$bII$26$+'%#$YX8$)-4#$a]F$

26$+'%#$bI$(2$)-4#$a]_$26$+'%#$[X8$)-4#$aaY$26$+'%#$[X$(2$)-4#$aaa$26$+'%#$[FP:$

"



O:775$-$./4(9"I&8E"HR$G24,#4(&'(-245$26$GHGEI$N4P$'4?$SCD>EF$NDP$-4$(.#$,0)(0&#$

50+#&4'('4(5$26$?-66#&#4($3#)'423'$,#))5$'6(#&$UCR*&>GI@C$(&'456#,(-24:$TF]>;FX8$G)24#$

V>Y$ '4?$ ukVVF:_$ ,#))5$ 7#&#$ -4,01'(#?$ 7-(.$ UCG24(&2)$ 2&$ UCR*&>GI@C$ 62&$ ]$ .:$ R.#$

(&'456#,(-24$?25#5$7#&#$F$v%$3)wF$+kG[_$2&$+R*&>GI@C:$R.#$,24,#4(&'(-245$26$GHGEI$

'4?$SCD>EF$-4$(.#$,0)(0&#$50+#&4'('4(5$7#&#$?#(#,(#?$1*$JEB`@$'($_W$.$'6(#&$?-66#&#4($

(&'456#,(-245:$R.#$?'('$'&#$5.274$'5$(.#$3#'45$n$`JV$26$n$s$Y:$

$

$
I&8E"Q$UCR*&>GI@C$-4?0,#5$#4.'4,#?$(.#&'+#0(-,$#66#,(5$'%'-45($?-66#&#4($3#)'423'5:$48$

D$G24,#4(&'(-245$26$GHGEI$N4P$'4?$SCD>EF$NDP$-4$G)24#$V>Y$3#)'423'$'6(#&$(.#$i.v.$

-4K#,(-24$26$UCR*&>GI@C$2&$UCG24(&2)$Nn s$b$3-,#$+#&$%&20+P:$+$R032&$%&27(.$,0&/#5$26$

(.#$G)24#$V>Y$3#)'423'>1#'&-4%$3-,#$(&#'(#?$7-(.$UCR*&>GI@C$2&$UCG24(&2)$Nn s$]$3-,#$

+#&$%&20+P:$<8$$$C#&,#4('%#5$26$GDYh$R$,#))5$N<P$2&$GD]I>+25-(-/#$GDah$R$,#))5$N$P$-4$

G)24#$V>Y$3#)'423'$'6(#&$(.#$(&#'(3#4(5:$?8$8$G24,#4(&'(-245$26$GHGEI$N?P$'4?$SCD>

EF$N8P$-4$ukVVF:_$3#)'423'$'6(#&$(.#$i.v.$-4K#,(-24$26$UCR*&>GI@C$2&$UCG24(&2)$Nn s$b$

3-,#$+#&$%&20+P:$=$R032&$%&27(.$,0&/#5$26$ (.#$ukVVF:_$3#)'423'>1#'&-4%$3-,#$

(&#'(#?$7-(.$UCR*&>GI@C$2&$UCG24(&2)$Nn s$]$3-,#$+#&$%&20+P:$&8$G$C#&,#4('%#5$26$GDYh$R$

,#))5$N&P$2&$GD]I>+25-(-/#$GDah$R$,#))5$NGP$-4$ukVVF:_$3#)'423'$'6(#&$(.#$(&#'(3#4(5:$

R.#$?'('$'&#$5.274$'5$(.#$3#'45$n$̀ JV5$26$n$s$b$N48$DS"<$(2$88"&S"GP8$2&$]$N+8"=P:"̀ (0?#4(<5$

t-(#5($N48$DS"<$(2$88"&S"GP8$(72>7'*$@UMO@$7-(.$(.#$i&##4.205#ji#-55#&$,2&&#,(-24$N+8"

=P:$oPpX:X[Z$ooPpX:XFZ$oooPpX:XXF:$

$

"
O:775$-$./4(9"I&8E" HQ" ;-4')$ (032&$ 7#-%.(5$ 26$ G)24#$ V>Y$ N4P$ '4?$ukVVF:_$ NDP$



3#)'423'>1#'&-4%$ 3-,#$ '6(#&$ UCR*&>GI@C$ (&#'(3#4(5:$ V-,#$ 1#'&-4%$ G)24#$ V>Y$ 2&$

ukVVF:_$3#)'423'$7#&#$ -4(&'/#4205)*$ -4K#,(#?$7-(.$UCG24(&2)$2&$UCR*&>GI@C$ #/#&*$

2(.#&$?'*$62&$6-/#$-4K#,(-245$Nn$s$]$3-,#$+#&$%&20+P:$R.#$ -4K#,(-24$?25#5$7#&#$F$3%$

+kG[_$2&$+R*&>GI@C$+#&$=%$12?*$7#-%.(:$R.#$ 6-4')$ (032&$7#-%.(5$26$ (.#$?-66#&#4($

3#)'423'>1#'&-4%$3-,#$7#&#$3#'50&#?$'($(.#$#4?$26$(&#'(3#4(5:$R.#$?'('$'&#$5.274$'5$

(.#$3#'45$n$`JV$26$n$s$]:$`(0?#4(<5$t>(#5(:$oooPpX:XXF:$

$

"

O:775$-$./4(9" I&8E" HN" e#+&#5#4('(-/#$ 6)27$ ,*(23#(&*$ +)2(5$ 26$ GDah$ R$ ,#))5$ '4?$

GD]I>+25-(-/#$GDah$R$,#))5$-4$?-66#&#4($3#)'423'5$'6(#&$UCR*&>GI@C$(&#'(3#4(5:$4$(2$<$

e#+&#5#4('(-/#$6)27$,*(23#(&*$+)2(5$26$GDYh$R$,#))$+#&,#4('%#5$-4$GDb[h$,#))5$N48$DP$

'4?$GD]I>+25-(-/#$,#))$+#&,#4('%#5$-4$GDah$R$,#))5$N+8$<P$26$G)24#$V>Y$2&$ukVVF:_$

3#)'423':$R.#$5('(-5(-,')$?'('$7#&#$,2&&#5+24?-4%)*$5.274$-4$;-%:$_?8$#8$-8$K:$ $

$

"#$.'/#$'??-(-24'))*$,245(&0,(#?$(.#$.03'4$(032&>5+#,-6-,$%#4#$4'423#?-,-4#5:$

R.#$.03'4$ (*&25-4'5#$+&232(#&$N.R*&P$7'5$32?-6-#?$6&23$'$+&#/-205$72&=$NG'4,#&$

i#4#$ R.#&:$ WXX[$ U2/ZFWNFFP\a]b^_WP:$ `0&/-/-4$ +&232(#&$ N`0&P$ 7'5$ 04,.'4%#?$

1#,'05#$(.#$`0&$+&232(#&$5#90#4,#$05#?$-4$(.-5$72&=$,'4$?&-/#$%#4#$#A+&#55-24$-4$12(.$

3205#$'4?$.03'4$(032&$,#))5$NG'4,#&$i#4#$R.#&:$WXXb$@+&ZFFNbP\W[]^]WP:$R.#$'4(->

.03'4$CD>EF$5,;/$NS.CD>EFP$5#90#4,#$7'5$21('-4#?$6&23$(.#$BViR$3@1$?'('1'5#$

NDT$BD$FFFIP$'4?$(.#$.03'4$GHGEI$N.GHGEIP$,DU@$5#90#4,#$7'5$21('-4#?$6&23$

(.#$GGD`$?'('1'5#$NGGD`YbXFb:FP:$@))$(.#$5#90#4,#5$.'/#$1##4$+&2/-?#?$-4$R'1)#$

eF$'4?$7#&#$5*4(.#5-L#?$1*$̀ '4%24:$R.#48$(.#$.R*&>S.CD>EF>CW@>.GHGEI$6&'%3#4($



2&$.`0&>S.CD>EF>CW@>.GHGEI$6&'%3#4($7#&#$-45#&(#?$-4(2$(.#$c'5B$'4?$`')B$5-(#5$26$

(.#$+kG[_$1',=124#$+)'53-?$N`'4%24P$(2$,245(&0,($(.#$+.R*&>GI@C$2&$+.`0&>GI@C$

+)'53-?:$ ;-4'))*8$ +.R*&>GI@C$ 2&$ +.`0&>GI@C$ 7#&#$ #4,'+50)'(#?$ -4(2$ 20&$

4'42+'&(-,)#5$(2$+&#+'&#$UC.R*&>GI@C$2&$UC.`0&>GI@C$05-4%$(.#$5'3#$3#(.2?$?#5,&-1#?$-4$

3'405,&-+(:$

;4D5$"#2$DU@$5#90#4,#5$26$.03'4$(*&25-4'5#$+&232(#&8$50&/-/-4$+&232(#&8$GHGEI$

'4?$ '4(->.03'4$ CD>EF$ 5,;/$ 62&$ ,245(&0,(-4%$ .03'4$ (032&>5+#,-6-,$ %#4#$

4'423#?-,-4#5:$

f03'4

(*&25-4'5#$

+&232(#&

N][X$1+5P

''((,(%(,((,%'%'','('%''''%''(('(%'''(%,,','(%(%%((',''%(''(%,'%',

,,''%%,(,,,,'%%%',''%''%(,((%(%((''(,(,(((%(%%,(,(%'''%'''%'%'%'%

'%''''%'((''%,,(,,((%(%%'%'(,'(%(%'(%',((,,(%'((,,'%,,'%'%%,'%,''

((,(%(,((,%'%'','('%''''%''(('(%'''(%,,','(%(%%((',''%(''(%,'%',,,

''%%,(,,,,'%%%',''%''%(,((%(%((''(,(,(((%(%%,(,(%'''%'''%'%'%'%'%

''''%'((''%,,(,,((%(%%'%'(,'(%(%'(%',((,,(%'((,,'%,,'%'%%,'%,'((,(

'',,'(''%''((''',('((''(%%(%''('%'%(((((,',((('','('%%,,('(,,,',(%%(

%%%'(',%'%,,''((,%'''%''''%(,'%(,'(%(%,((((,'%'%%'(%'''%,((''%'('

''%',(''''%(%(((%'(%,(%%'%%(%%%'%(%%('(('('('%%(,(,'%,,''%','(%(%

'(''(,',(%('%('%('%,(%%'''%'%'''(,(%(%',(,,''(('%,,'%((,,(%

`0&/-/-4

+&232(#&

NW]X$1+5P

%%,'%%%',%'%,(%%,%,%%,%(,%,(%%%(%,',,%,%',,',%%%,'%'%,,',%,

%%,%%%'%%',(','',(,,,%%,',',,,,%,%,,%,,,,%,,(,(',(,,,'%''%%,,

%,%%%%%%(%%',,%,,(''%'%%%,%(%,%,(,,,%','(%,,,,%,%%,%,%,,'((''

,,%,,'%'(((%''(,%,%%%',,,%((%%,'%'%%(%%,%%,%%,%%,'(%%%(%,,,,%

',%((%,,,,,(%,,(%%

f03'4$

GHGEI

NY_a$1+5P

'(%''%''''%(%%(%((,((((,,(,((%%%,'(,'(,((%,(%%((,(%'((%%'%(%,''%%'',

,,,'%('%(%'%'''%%%(,%,(%((,,(%,'(,'%,',,'',,''%%%',('(,,',,(',''

(,,((%'''%',,((''',''(((%,,,,''%,,,((,,(%,%'%''''((%'''(,'((%,(',',

(%''%''(%%'%((,''','(%(,(''',,,'%'((,'%,'%'(%(%''%%'',(%'(('''''%

(%%%'%''','%%(,'%,,''''%'''''%,''''%''(%%%'''''','(,'''''''%'

''%((,(%'''%((,%''''(,(,'',%((,(,%(,''''%''%',(','(''



@4(->

.03'4$ $

CD>EF$

5,;/

N_Ia$1+5P

'(%(','%,'(%,'%,(,%,'(,,(%(%(,','((%',',((%(%,(,,((%(,'','%,%''((,'

%,(',%(%,(%',','%,,(,,((,(%(%(,(%(%%,,,,(%%,,'%','%,,'%''((','(%(

%%'%%''','','(,%%,(,(''%(,(%(%,',(%%('(,'%,'%''%,,(%%,,'%%,,,,(

%(%,(%%(%%(%(',%'(%'('',%'('%%,,((,(%%,,(%,,(%'%'%'((((,(%%,(,('',(

,(%%,'',','%,(',,,(%',,'(,'%,'%'%(%%'%%,,%%'%'(%'%%,,%'((',(',(

%(,'%%(%(%%%',(,('%,'%,%'(,',%(%%(%((,%%,%%,%%,','''%,(%','%(%,

(%%%,%%,%%,%%,(,(%%'%%,%%,%%''%,%%,%%,%%,%%'(,(%'%%(%,'%,(%,

(%%'%,,'%%,%%,%%,,(%%(%,'%,,'%%,%%,'%,,(%'%',(%'%,(%(%'%%,,(,

,%%,(,,',,((,(,,',,(',%,,'(%(,((%%%(%'%%,'%%,,,,(%%'''%%%',(%%'

%(%%%(%(,(%%'((('%,%%'(,(%%'%%,((,',,((((',%,(%'((,(%(%'%'%%,'%'(((

',''(,'%,'%'%'('%,(,(''%'',',,,(%((,,(%,'%'(%'%,(,(,(%'%'%,,%'%%

',',,%,,%(%(',(',(%,%,,'(,,,(%,,'%'%%,(','',(',%%,(,((((,'%,',(%%

%%,,'%%%,',',(%%(%',,%(%(,('%,

R.#48$(.#$#66-,-#4,*$26$(.#$.03'4$(032&>5+#,-6-,$%#4#$4'423#?-,-4#58$UC.R*&>GI@C$

2&$ UC.`0&>GI@C8$ 62&$ ,2#A+&#55-4%$ .GHGEI$ '4?$ S.CD>EF$ -4$ .03'4$ (032&$ ,#))5$ 7'5$

?#(#,(#?:$@Y_[$N.03'4$3#)'423'$,#))$)-4#P8$fGR>FF]$N.03'4$,2)2&#,(')$,'4,#&$,#))$

)-4#P$ '4?$ VD@>VT>WYF$ N.03'4$ (&-+)#>4#%'(-/#$ 1&#'5($ ,'4,#&$ ,#))$ )-4#P$ ,#))5$ 7#&#$

5##?#?$ -4$Wb>7#))$+)'(#5$'($'$?#45-(*$26$[$q$FXb$ ,#))5$+#&$7#)):$R.#48$ (.#$,#))5$7#&#$

-4,01'(#?$7-(.$UC.R*&>GI@C$2&$UC.`0&>GI@C$'($'$6-4')$,24,#4(&'(-24$26$F$v%$3)wF$+.R*&>

GI@C$ 2&$ +.`0&>GI@C$ 62&$ ]$ .:$ ;2&(*>#-%.($ .20&5$ '6(#&$ (&'456#,(-248$ (.#$ ,#))5$ 7#&#$

,2))#,(#?$ (2$ '4')*L#$ .GHGEI$ '4?$ S.CD>EF$ 3eU@$ #A+&#55-24$ 1*$ 9eRjCGe:$ R.#$

9eRjCGe$+&-3#&$5#90#4,#5$.'/#$1##4$+&2/-?#?$-4$R'1)#$eW:$`#/#4(*>(72$.20&5$'6(#&$

(&'456#,(-248$ (.#$ ,0)(0&#$ 50+#&4'('4(5$ 7#&#$ ,2))#,(#?$ (2$ ?#(#,($ (.#$ ,24,#4(&'(-245$ 26$

.GHGEI$ '4?$ S.CD>EF$ 1*$ JEB`@:$ @5$ 5.274$ -4$ ;-%:$ e['$ '4?$ 18$ '6(#&$ UC.R*&>GI@C$

(&'456#,(-248$(.#$3eU@$'4?$+&2(#-4$#A+&#55-24$26$.GHGEI$'4?$S.CD>EF$-4$@Y_[$,#))5$

7#&#$ 5-%4-6-,'4()*$ -4,&#'5#?Z$ 1*$ ,24(&'5(8$ fGR>FF]$ '4?$ VD@>VT>WYF$ ,#))5$ 24)*$

5.27#?$7#'=$2&$#/#4$42$.GHGEI$'4?$S.CD>EF$#A+&#55-24:$B4$'??-(-248$UC.`0&>GI@C$

(&'456#,(-24$-4?0,#?$.-%.$,2#A+&#55-24$26$.GHGEI$'4?$S.CD>EF$-4$@Y_[8$fGR>FF]$

'4?$ VD@>VT>WYF$ ,#))5$ N;-%:$ e[,8$ ?P:$ R.#5#$ &#50)(5$ ?#3245(&'(#?$ (.'($ (.#$ .03'4$

(032&>5+#,-6-,$%#4#$4'423#?-,-4#5$.'/#$1##4$%#4#&'(#?8$'4?$UC.R*&>GI@C$2&$UC.`0&>GI@C$

,'4$ 1#$ &#5+#,(-/#)*$ 05#?$ 62&$ -4?0,-4%$ 3#)'423'>$ 2&$ ?-66#&#4($ (032&>5+#,-6-,$

,2#A+&#55-24$26$.GHGEI$'4?$S.CD>EF:$



$

I&8E" #J" f03'4$ (032&>5+#,-6-,$ %#4#$ 4'423#?-,-4#$ 62&$ ,2#A+&#55-4%$ .GHGEI$ '4?$

S.CD>EF$-4$.03'4$(032&$,#))5:"48"D"3eU@$N4P$'4?$+&2(#-4$NDP$#A+&#55-24$26$.GHGEI$

'4?$S.CD>EF$-4$?-66#&#4($.03'4$(032&$,#))5$'6(#&$UC.R*&>GI@C$(&'456#,(-24:$+8"<"3eU@$

N+P$'4?$+&2(#-4$N<P$#A+&#55-24$26$.GHGEI$'4?$S.CD>EF$-4$?-66#&#4($.03'4$(032&$,#))5$

'6(#&$UC.`0&>GI@C$(&'456#,(-24:$R.#$?'('$'&#$5.274$'5$(.#$3#'45$n$`JV$26$n =$Y:$M4#>

7'*$@UMO@$7-(.$R0=#*<5$30)(-+)#$,23+'&-524$(#5(:$ooPpX:XFZ$oooPpX:XXF:$

$

;4D5$"#H$9eRjCGe$+&-3#&$5#90#4,#5$62&$'4')*L-4%$(.#$3eU@$#A+&#55-24$26$.03'4$

GHGEI$'4?$'4(->.03'4$CD>EF:$

f03'4$

GHGEI

;2&7'&?\$[<>GG@iR@iRi@i@@@iiiRGiG>Y<

e#/#&5#\$[<>@iiiGRRiiiiG@@@RRiRR>Y<

@4(->.03'4

CD>EF$5,;/

;2&7'&?\$[<>GiGRi@RRGRiRi@i@iiG@i>Y<

e#/#&5#\$[<>i@RiiGiG@iR@iR@G@Gi>Y<

f03'4$

i@CDf

;2&7'&?\[<>ii@iGi@i@RGGGRGG@@@@R>Y<

e#/#&5#\$[<>iiGRiRRiRG@R@GRRGRG@Rii>Y<

$

D0#$(2$(.#$-3+',($26$GMOBD>FI$+'4?#3-,8$7#$'&#$04'1)#$(2$21('-4$(032&$(-550#5$

6&23$,'4,#&$+'(-#4(5:$R.058$7#$05#?$@Y_[$N.03'4$3#)'423'$,#))$)-4#P$,#))5$'4?$.03'4$

+&-3'&*$GDah$ ,*(2(2A-,$R$,#))5$ NCTXXI>Y;>G8$M&-T-2(#,.8$`.'4%.'-8$G.-4'Z$ #(.-,')$

'++&2/')$ 4031#&\$ ECWXWXX]P$ 62&$ -4$ /-(&2$ 604,(-24')$ '55'*5:$ R.#$ .03'4$ R>,#))$



&#,&0-(3#4($7'5$'4')*L#?$1*$(&',=-4%$.03'4$GDah$R>,#))$,.#32('A-5$ -4$'$ (&'457#))$

3-%&'(-24$ '55'*:$ R.#$ .03'4$ GDah$ R$ ,#))5$ 7#&#$ ,0)(0&#?$ -4$ eCVB$ F]bX$ 3#?-03$

50++)#3#4(#?$7-(.$ FXr$;T`8$ WXx4%$3)>F$ &#,231-4'4($ .03'4$ BE>W$ NC#+&2(#,.P8$ '4?$

7#&#$',(-/'(#?$1*$52)01)#$'4(->.03'4$GDY$'4(-12?*$N,)24#\$McRY8$T-2E#%#4?P$'4?$

'4(->.03'4$ GDWa$ '4(-12?*$ N,)24#\$ GDWa:W8$ T-2E#%#4?P$ ',,2&?-4%$ (2$ (.#$

3'406',(0&#&<5$ -45(&0,(-245$ 1#62&#$ 05#:$ R.#48$ ',(-/'(#?$ .03'4$ GDah$ R$ ,#))5$ 7#&#$

,0)(0&#?$-4$(.#$0++#&$,.'31#&$26$(&'457#))$+)'(#5$'($'$?#45-(*$26$F$q$FX]$,#))5$+#&$7#))8$

'4?$ (.#$ ,0)(0&#$ 50+#&4'('4(5$26$UCG24(&2)>$ 2&$UC.R*&>GI@C>(&'456#,(#?$@Y_[$,#))5$7#&#$

'??#?$ -4$ (.#$ )27#&$ ,.'31#&:$ R.&##$ .20&5$ '6(#&$ -4,01'(-248$ .03'4$ GDah$ R$ ,#))5$

&#,&0-(#?$(2$(.#$)27#&$,.'31#&$7#&#$,2))#,(#?$'4?$)'1#)#?$7-(.$;BRG$'4(->.03'4$GDa'$

'4(-12?*$N,)24#\$̀ cF8$T-2E#%#4?P:$;-4'))*8$FX$y)$26$C&#,-5-24$G204($T#'?5$NT-2E#%#4?P$

7'5$'??#?$(2$#',.$5'3+)#$1#62&#$6)27$,*(23#(&*$'4')*5-5:$R.#$4031#&5$26$&#,&0-(#?$

.03'4$GDah$R$,#))5$7#&#$,'),0)'(#?$05-4%$(.#$62))27-4%$62&30)'\$@152)0(#$G204($26$

.03'4$GDah$R$G#))5$s$e'(-2$26$.03'4$GDah$R$G#))5QG204(-4%$T#'?5$q$@152)0(#$G204($

26$ G204(-4%$ T#'?5:$ @5$ 5.274$ -4$ ;-%:$ e]'8$ (.#$ ,0)(0&#$ 50+#&4'('4(5$ 26$ UC.R*&>GI@C>

(&'456#,(#?$@Y_[$,#))5$(.'($,24('-4#?$'$.-%.$,24,#4(&'(-24$26$.GHGEI$&#,&0-(#?$F:_a$q$

FX[$.03'4$GDah$R$,#))58$7.-,.$7'5$5-%4-6-,'4()*$.-%.#&$(.'4$(.'($26$UCG24(&2)$%&20+$

NY:a$q$FXbP:$R.#5#$&#50)(5$?#3245(&'(#?$ (.'($UC.R*&>GI@C$,20)?$1#$05#?$62&$&#,&0-(-4%$

.03'4$GDah$R$,#))5$/-'$-4?0,-4%$.GHGEI$#A+&#55-24$26$.03'4$3#)'423'$,#))5:$

R.#$#66-,-#4,*$26$UC.R*&>GI@C$62&$1)2,=-4%$.CD>EF$(2$#4.'4,#$(.#$,*(2(2A-,-(*$26$

.03'4$ GDah$ R$ ,#))5$ 7'5$ 60&(.#&$ '4')*L#?:$ f03'4$ 3*#)2-?>?#&-/#?$ DG5$ 7#&#$

+0&,.'5#?$6&23$M&-T-2(#,.$NCT>DGXXW;>G8$`.'4%.'-8$G.-4'Z$#(.-,')$'++&2/')$4031#&\$

ECWXWXX]P$'4?$,0)(0&#?$-4$eCVB$F]bX$3#?-03$50++)#3#4(#?$7-(.$FXr$;T`8$WXx4%$

3)>F$iV>G`;$NC#+&2(#,.P$'4?$FXx4%$3)>F$BE>b$NC#+&2(#,.P$62&$(72$?'*5:$R.#48$.03'4$

DG5$7#&#$&#505+#4?#?$-4$6&#5.$,0)(0&#$3#?-03$'4?$-4,01'(#?$7-(.$@Y_[$,#))$)*5'(#5$

,24('-4-4%$ (032&>'552,-'(#?$ '4(-%#45:$ R7#4(*>620&$ .20&5$ )'(#&8$ W[X$ k$ 3)>F$ RU;>S$

NC#+&2(#,.P$7#&#$'??#?$(2$(.#$3#?-03$'5$&#)#/'4($3'(0&'(-24$5(-30)'4(:$`015#90#4()*8$

.03'4$GDah$R$,#))5$7#&#$,2,0)(0&#?$7-(.$(.#$3'(0&#?$DG5$'($'$,#))$&'(-2$26$FX\F:$R.&##$

?'*5$'6(#&$,2,0)(0&#8$(.#$.03'4$GDah$R$,#))5$7#&#$21('-4#?$'4?$,2,0)(0&#?$7-(.$B;U>



g>5(-30)'(#?$@Y_[$,#))5$'($'$,#))$&'(-2$26$FX\F$-4$(.#$,0)(0&#$50+#&4'('4(5$26$UCG24(&2)>$2&$

UC.R*&>GI@C>(&'456#,(#?$ @Y_[$ ,#))5:$ @6(#&$ -4,01'(-4%$ 62&$ Wb$ .20&58$ (.#$ 50+#&4'('4(5$

,24('-4-4%$.03'4$GDah$R$,#))5$7#&#$&#32/#?8$'4?$GGc>a$&#'%#4($7'5$'??#?$(2$(.#$

@Y_[$,#))5$62))27#?$1*$3#'50&-4%$(.#$'152&1'4,#$'($b[X$43:$@5$5.274$-4$;-%:$e]18$

(.#$GGc>a$ '55'*$ ?#3245(&'(#?$ (.'($ .CD>EF$ 1)2,='?#$3#?-'(#?$ 1*$ S.CD>EF$ -4$ (.#$

,0)(0&#$50+#&4'('4(5$26$UC.R*&>GI@C>(&'456#,(#?$@Y_[$,#))5$5-%4-6-,'4()*$ -4,&#'5#?$ (.#$

,*(2(2A-,-(*$ 26$ .03'4$ GDah$ R$ ,#))58$ (.#&#1*$ &#?0,-4%$ (.#$ /-'1-)-(*$ 26$ (.#$ B;U>g>

5(-30)'(#?$@Y_[$,#))5$(2$bY:Xar:$R.#5#$&#50)(5$-4?-,'(#?$(.'($UC.R*&>GI@C$,20)?$#4.'4,#$

(.#$',(-/'(-24$'4?$,*(2(2A-,-(*$26$.03'4$GDah$R$,#))5$1*$321-)-L-4%$.03'4$3#)'423'$

,#))5$(2$5#,&#(#$S.CD>EF:$

"
I&8E" #R" f03'4$ (032&>5+#,-6-,$ %#4#$ 4'423#?-,-4#$ 62&$ #4.'4,-4%$ .03'4$ R>,#))$

&#,&0-(3#4($'4?$',(-/'(-24:"4"G204(5$26$.03'4$GDah$R$,#))5$&#,&0-(#?$-4(2$(.#$)27#&$

,.'31#&$26$(.#$(&'457#))$+)'(#5$'6(#&$+)',-4%$(.#$,0)(0&#$50+#&4'('4(5$26$UCG24(&2)>$2&$

UC.R*&>GI@C>(&'456#,(#?$@Y_[$,#))5:"D"G#))$/-'1-)-(*$26$B;U>g>5(-30)'(#?$@Y_[$,#))5$'6(#&$

1#-4%$ ,2,0)(0&#?$ 7-(.$ ',(-/'(#?$ .03'4$ GDah$R$ ,#))5$ -4$ (.#$ ,0)(0&#$ 50+#&4'('4(5$ 26"

UCG24(&2)>$2&$UC.R*&>GI@C>(&'456#,(#?$@Y_[$,#))5:$R.#$?'('$'&#$5.274$'5$(.#$3#'45$n$̀ JV$

26$n =$Y:$`(0?#4(<5$t>(#5(:$ooPpX:XFZ$oooPpX:XXF:$

"

6,--$./"H0$@??-(-24')$,.'&',(#&-L'(-24$26$+2(#4(-')$(2A-,-(-#5$,20)?$60&(.#&$-3+&2/#$

(.#$5(0?*:$;2&$-45('4,#8$5#&03$)#/#)5$26$)-/#&$#4L*3#5$@`R$'4?$@ER$,20)?$1#$'55#55#?:$

B4$'??-(-248$-6$6#'5-1)#8$G*[>)'1#)#?$UCR*&>GI@C$,20)?$1#$'?3-4-5(#&#?$-4$/-/2$(2$5##$

-4$7.-,.$2&%'45$4'42+'&(-,)#5$720)?$',,030)'(#:$

#$)7,.)$0" R.'4=5$ 62&$ (.#$ 50%%#5(-245:$ ;2&$ ?#(#,(-4%$ (.#$ +2(#4(-')$ (2A-,-(-#5$ 26$ 20&$

4'423#?-,-4#58$G[_TEQ]$3-,#$7#&#$-4(&'/#4205)*$-4K#,(#?$7-(.$CT`8$UCG24(&2)8$UCR*&>

GHGEI8$UCR*&>SCD>EF$2&$UCR*&>GI@C$ #/#&*$2(.#&$?'*$ 62&$ 6-/#$ -4K#,(-245$ Nn =$ b$3-,#$+#&$

%&20+P:$R.#$-4K#,(-24$?25#5$7#&#$F$3%$+kG[_8$+R*&>GHGEI8$+R*&>SCD>EF$2&$+R*&>



GI@C$+#&$=%$12?*$7#-%.(:$M4#$7##=$'6(#&$(.#$)'5($-4K#,(-248$(.#$5#&03$5'3+)#5$7#&#$

,2))#,(#?$ (2$ ?#(#,($ (.#$ )#/#)5$ 26$ @`R8$ @ER$ '4?$ @EC$ 05-4%$ JEB`@$ =-(5$ Ne'*(28$

i0'4%?24%8$G.-4'P:$@5$ 5.274$ -4$`0++)#3#4('&*$;-%:$ F[8$ (.#$ 5#&03$ )#/#)5$26$@`R8$

@ER$ '4?$ @EC$ 7#&#$ 42($ 5-%4-6-,'4()*$ -4,&#'5#?$ '6(#&$ (.#$ (&#'(3#4(58$ -4?-,'(-4%$ (.'($

UCR*&>GI@C$?-?$42($,'05#$+2(#4(-')$(2A-,-(-#5$(2$)-/#&$'4?$7'5$5'6#$-4$3-,#:$R.#$&#50)(5$

'4?$3#(.2?5$.'/#$1##4$?#5,&-1#?$-4$(.#$&#/-5#?$3'405,&-+($N)-4#$YYI$(2$YbF$26$+'%#$WX8$

)-4#$aIX$(2$aI]$26$+'%#$[FP:$

$
O:775$-$./4(9"I&8E"2J"C2(#4(-')$ )-/#&$ (2A-,-(*$'4')*5-5$26$UCR*&>GI@C:$4" (2$+$`#&03$

)#/#)5$26$')'4-4#$'3-42(&'456#&'5#$N@ERP$N4P8$'5+'&('(#$'3-42(&'456#&'5#$N@`RP$NDP$'4?$

')=')-4#$ +.25+.'('5#$ N@ECP$ N+P$ '6(#&$ ?-66#&#4($ (&#'(3#4(5:$ G[_TEQ]$ 3-,#$ 7#&#$

-4(&'/#4205)*$-4K#,(#?$7-(.$CT`8$UCG24(&2)8$UCR*&>GHGEI8$UCR*&>SCD>EF$2&$UCR*&>GI@C$#/#&*$

2(.#&$?'*$62&$6-/#$-4K#,(-245$Nn$s$b$3-,#$+#&$%&20+P:$R.#$ -4K#,(-24$?25#5$7#&#$F$3%$

+kG[_8$+R*&>GHGEI8$+R*&>SCD>EF$2&$+R*&>GI@C$+#&$=%$12?*$7#-%.(:$M4#$7##=$

'6(#&$(.#$)'5($-4K#,(-248$(.#$5#&03$5'3+)#5$7#&#$,2))#,(#?$(2$?#(#,($(.#$,24,#4(&'(-245$

@ER8$@`R$'4?$@EC$05-4%$JEB`@$=-(5$Ne'*(28$i0'4%?24%8$G.-4'P:$R.#$?'('$'&#$5.274$

'5$(.#$3#'45$n$`JV$26$n$s$b:$M4#>7'*$@UMO@$7-(.$R0=#*<5$30)(-+)#$,23+'&-524$

(#5(:$45$-4?-,'(#5$42$5-%4-6-,'4($?-66#&#4,#:$

$

e#/-#7#&$ mF$ ')52$ 50%%#5(#?$ 05$ (2$ ?#(#,($ (.#$ 2&%'4$ ',,030)'(-24$ 26$ 20&$

4'423#?-,-4#5:$@5$3#4(-24#?$-4$(.#$e#5+245#$(2$V'K2&$G233#4($[$26$e#/-#7#&$mF8$

7#$ .'/#$ '4')*L#?$ (.#$ 1-2?-5(&-10(-24$ 26$G*[>)'1#)#?$UCR*&>GI@C$ -4$ '$ 1-)'(#&')$ (032&$

32?#):$T#,'05#$TF]>;FX$3#)'423'$,#))5$,'4$+&2?0,#$'$)'&%#$'3204($26$3#)'4-4$(.'($

7-))$ 5#&-205)*$ -4(#&6#&#$ 7-(.$ (.#$ ?#(#,(-24$ 26$ G*[$ 6)02&#5,#4,#$ 5-%4')$ 05-4%$ BOB`$

-45(&03#4(8$7#$#5('1)-5.#?$(.#$1-)'(#&')$(032&$32?#)$1*$501,0('4#205)*$-42,0)'(-4%$F:[$

q$FX]$ukVVF:_$3#)'423'$,#))5$ -4(2$(.#$&-%.($6)'4=$26$G[_TEQ]$3-,#$'4?$[$q$FX]$

C'4,XW$+'4,&#'(-,$(032&$,#))5$-4(2$(.#$)#6($6)'4=:$".#4$(.#$3#)'423'$/2)03#$&#',.#?$

bXX^[XX$33Y8$(.#$3-,#$7#&#$-4(&'/#4205)*$-4K#,(#?$G*[>)'1#)#?$UCR*&>GI@C$'($'$?25#$



26$ F$ 3%$ G*[>)'1#)#?$ +R*&>GI@C$ +#&$ =%$ 12?*$ 7#-%.(:$ R7#)/#$ .20&5$ )'(#&8$ (.#$

ukVVF:_$3#)'423'8$C'4,XW$+'4,&#'(-,$ (032&5$'4?$42&3')$2&%'45$7#&#$,2))#,(#?8$

'4?$7#&#$ '4')*L#?$05-4%$ BOB`$E03-4'$ BBB$E-/-4%$ B3'%#$5*5(#3$NC#&=-4J)3#&8$V@8$

k`@P:$@5$?-5+)'*#?$-4$̀ 0++)#3#4('&*$;-%:$b8$G*[>)'1#)#?$UCR*&>GI@C$7#&#$',,030)'(#?$

-4$ 12(.$ ukVVF:_$ '4?$ C'4,XW$ (032&$ (-550#58$ 3#'47.-)#8$ 2(.#&$ 42&3')$ 2&%'45$

-4,)0?-4%$ )-/#&8$ 5+)##48$ )04%$ '4?$ =-?4#*$ ')52$ 5.27#?$ G*[>)'1#)#?$ UCR*&>GI@C$

',,030)'(-24$N)-4#$F[X$(2$F[Y$26$+'%#$I8$)-4#$_Y_$26$+'%#$bY$(2$)-4#$_b]$26$+'%#$bb$26$

(.#$&#/-5#?$3'405,&-+(P:$

$

O:775$-$./4(9"I&8E"M"M&%'4$?-5(&-10(-24$26$UCR*&>GI@C$-4$1-)'(#&')$(032&$32?#):$R.#$

1-)'(#&')$ (032&$ 32?#)$ 7'5$ #5('1)-5.#?$ 1*$ 501,0('4#205)*$ -42,0)'(-4%$ F:[$ q$ FX]$

ukVVF:_$3#)'423'$,#))5$-4(2$(.#$&-%.($6)'4=$26$G[_TEQ]$3-,#$'4?$[$q$FX]$C'4,XW$

+'4,&#'(-,$(032&$,#))5$ -4(2$(.#$)#6($6)'4=:$".#4$(.#$3#)'423'$/2)03#$&#',.#?$bXX^

[XX$33Y8$(.#$3-,#$7#&#$-4(&'/#4205)*$-4K#,(#?$G*[>)'1#)#?$UCR*&>GI@C$'($'$?25#$26$F$

3%$G*[>)'1#)#?$+R*&>GI@C$+#&$=%$12?*$7#-%.(:$R7#)/#$.20&5$)'(#&8$(.#$ukVVF:_$

3#)'423'8$ C'4,XW$ +'4,&#'(-,$ (032&5$ '4?$ 42&3')$ 2&%'45$ 7#&#$ ,2))#,(#?8$ '4?$ 7#&#$

'4')*L#?$05-4%$BOB`$E03-4'$BBB$E-/-4%$B3'%#$5*5(#3$NC#&=-4J)3#&8$V@8$k`@P:$

$

6,--$./"L0$D-5,055-24$325()*$5('(#5$(.#$&#50)(5:$B($-5$-3+2&('4($(2$-4,)0?#$'$+&2+#&$

?-5,055-24:$ ;2&$ #A'3+)#8$ ?#5,&-1#$ )-(#&'(0&#$ 24$ 4'423#?-,-4#5Q4'42+'&(-,)#5$ 7-(.$ '$

5-3-)'&$?#5-%48$,)-4-,')$#A+#&-#4,#8$#(,:$

#$)7,.)$0"R.'4=5$62&$(.#$50%%#5(-245:$"#$.'/#$&#/-5#?$(.#$?-5,055-24$26$(.#$&#/-5#?$

3'405,&-+($N)-4#$[aW$26$+'%#$Y[$(2$)-4#$]b[$26$+'%#$YIP:$@5$50%%#5(#?8$7#$.'/#$'??#?$

32&#$ ?-5,055-24$ '120($ )-(#&'(0&#5$24$ (.#$ ,)-4-,')$ #A+#&-#4,#5$ 26$ 4'423#?-,-4#58$ '4?$

.'/#$?-5,055#?$(.#$,0&&#4($+&2%&#55$24$4'423#?-,-4#5$7-(.$5-3-)'&$?#5-%45$N)-4#$]FF$(2$



)-4#$]WY$26$+'%#$Y_P:$B4$'??-(-248$7#$.'/#$'??#?$32&#$?-5,055-24$'120($(.#$42/#)(*$'4?$

&'(-24')$26$20&$5(&'(#%*:$R.#$?-5,055-24$'120($(.#$&#50)(5$.'/#$')52$1##4$&#6-4#?:$ $

$

$

$

#$%&$'$("1L0"

3$.$(45" 6,--$./)0$ R.-5$ 3'405,&-+($ ?#5,&-1#5$ '4$ -4(#&#5(-4%$ '++&2',.$ (2$

5-30)('4#205)*$#4.'4,#$R$,#))$&#,&0-(3#4($'4?$',(-/-(*$'%'-45($52)-?$(032&5$(.&20%.$'$

4'423#?-,-4#$'++&2',.$?#5-%4#?$(2$#4%-4##&$(032&$,#))5$(2$5#,&#(#$GHGEI$'4?$'4(->

CD>EF:$R.#$3'K2&$5(&#4%(.$26$ (.#$72&=$ -5$ (.#$42/#)(*$26$ (.#$'++&2',.Z$7.-)5($2(.#&$

'++&2',.#5$.'/#$1##4$?#/#)2+#?$(2$#4%-4##&$(032&$,#))5$ (2$#A+&#55$GHGeY$)-%'4?58$

(.-5$-5$(.#$6-&5($(2$3*$=427)#?%#$(2$5+#,-6-,'))*$0(-)-L#$(032&$+&232(#&5$(2$',.-#/#$(.-5:$

M4#$90#5(-24$(.'($#3#&%#5$6&23$(.-5$72&=$-5$(.#$&#)#/'4,#$26$05-4%$(.-5$5*5(#3$(2$('&%#($

'4(->CD>EF$ 5+#,-6-,'))*$ (2$ (.#$ (032&$3-,&2#4/-&243#4(:$R2$ -3+&2/#$ (.#$ (.#&'+#0(-,$

&#)#/'4,#$26$(.-5$5(0?*$60&(.#&$#A+#&-3#4(5$'&#$50%%#5(#?$(2$,246-&3$(.#$0(-)-(*$26$(.#$

`0&-/-/-4$+&232(#&$-4$.03'4$(032&$,#))5$&#)'(-/#$(2$&#)#/'4($,24(&2)$,#))5$?#&-/#?$6&23$

5-3-)'&$(-550#5$'4?$(2$1#4,.3'&=$(.#&'+#0(-,$#66-,',*$(2$'4(->CD>EF:$

#$)7,.)$0"R.'4=5$62&$(.#$,233#4(5:$@5$7#$.'/#$?-5,055#?$-4$(.#$B4(&2?0,(-24$5#,(-24$

26$(.#$3'405,&-+($'4?$(.#$e#5+245#$(2$i#4#&')$G233#4(5$26$e#/-#7#&$mF8$-45066-,-#4($

(032&$',,030)'(-24$26$SCD>EF$-4.-1-(2&5$'6(#&$5*5(#3-,$-4K#,(-24$-5$24#$3'K2&$,'05#$

26$(.#$045'(-56',(2&*$(.#&'+#0(-,$1#4#6-(5$26$SCD>EF$(.#&'+*8$'4?$5*5(#3-,$-4K#,(-24$26$

SCD>EF$-4.-1-(2&5$,'4$-4?0,#$R>,#))$,*(2(2A-,-(*$'%'-45($42&3')$(-550#5$N@44$M4,2):$

WXF[$D#,ZW]NFWP\WY_[^IFP:$R.058$('&%#(-4%$SCD>EF$-4.-1-(2&5$5+#,-6-,'))*$(2$(.#$(032&$

3-,&2#4/-&243#4($ -5$ -3+2&('4(:$ R2$ 60&(.#&$ ?#3245(&'(#$ (.#$ &#)#/'4,#$ 26$ 05-4%$ 20&$

4'423#?-,-4#5$ (2$ ('&%#($ SCD>EF$ 5+#,-6-,'))*$ (2$ (.#$ (032&$ 3-,&2#4/-&243#4(8$ 7#$

5(0?-#?$(.#$&#)#/'4,#$1#(7##4$(.#$SCD>EF$,24,#4(&'(-24$'4?$(.#$,*(2(2A-,-(*$26$GDah$

R$,#))5$05-4%$GGca$'55'*:$@5$ 5.274$ -4$;-%:$e_'8$'6(#&$,2,0)(0&-4%$TF]>;FX>MO@>

Ji;C$ ,#))5$ '4?$ MO@>5+#,-6-,$ GDah$ R$ ,#))5$ -4$ (.#$ ,0)(0&#$ 50+#&4'('4(5$ ,24('-4-4%$

?-66#&#4($,24,#4(&'(-245$26$SCD>EF$+&2(#-48$.-%.#&$,24,#4(&'(-245$26$SCD>EF$+&2(#-4$

&#50)(#?$ -4$ )27#&$ /-'1-)-(*$ 26$ TF]>;FX>MO@>Ji;C$ ,#))58$ -4?-,'(-4%$ (.'($ 05-4%$ 20&$



4'423#?-,-4#5$ (2$ )2,'))*$ #A+&#55$ .-%.$ ,24,#4(&'(-24$ 26$ SCD>EF$ -4$ (.#$ (032&$

3-,&2#4/-&243#4($ ,'4$ #4.'4,#$ '4(->(032&$ #66#,(5$ 26$ R$ ,#))5:$ C)#'5#$ &#6#&$ (2$ (.#$

e#5+245#$(2$V-42&$G233#4($Y:$;0&(.#&32&#8$7#$.'/#$'??-(-24'))*$,23+'&#?$(.#$'4(->

(032&$#66#,(5$26$ (032&>5+#,-6-,$('&%#(-4%$26$SCD>EF$(.&20%.$20&$4'423#?-,-4#5$'4?$

5*5(#3-,$'?3-4-5(&'(-24$26$SCD>EF$'4(-12?*:$R.#$&#50)(5$?#3245(&'(#?$(.'($('&%#(-4%$

SCD>EF$5+#,-6-,'))*$(2$(.#$(032&$3-,&2#4/-&243#4($05-4%$20&$4'423#?-,-4#5$5.27#?$

50+#&-2&$ #66-,',*$ '4?$ 5'6#(*$ '5$ 2++25#?$ (2$ (.#$ 5*5(#3-,$ '?3-4-5(&'(-24$ 26$ SCD>EF$

'4(-12?*$N;-%:$]$'4?$`0++)#3#4('&*$;-%:$WY$(2$W[Z$)-4#$bF]$26$+'%#$W[$(2$)-4#$b]Y$26$

+'%#$Wa$26$(.#$&#/-5#?$3'405,&-+(P:$C)#'5#$&#6#&$(2$(.#$e#5+245#$(2$V'K2&$G233#4($F:$

B4$ &#%'&?$ (2$ (.#$ 0(-)-(*$ 26$ (.#$ `0&-/-/-4$ N`0&P$ +&232(#&$ -4$ .03'4$ (032&$ ,#))5$

&#)'(-/#$ (2$ &#)#/'4($ ,24(&2)$ ,#))5$ ?#&-/#?$ 6&23$ 5-3-)'&$ (-550#58$ 7#$ .'/#$ &#(#5(#?$ (.#$

5+#,-6-,-(*$26$UC`0&>GI@C$-4$620&$(*+#5$26$(032&$,#))5$NTF]>;FX8$GRW]8$C'4,XW8$bRF$,#))5P$

'4?$620&$(*+#5$26$+&-3'&*$42&3')$,#))5$?#&-/#?$6&23$5-3-)'&$(-550#5$N3205#$5=-48$,2)248$

+'4,&#'5$'4?$1&#'5($,#))5P:$@5$5.274$-4$;-%:$a18$UC`0&>GI@C$-4?0,#?$.-%.$#A+&#55-24$26$

GHGEI$'4?$SCD>EF$+&2(#-45$ -4$TF]>;FX8$GRW]8$C'4,XW8$ '4?$bRF$ (032&$,#))58$ 10($

.'&?)*$-4?0,#?$(.#$#A+&#55-24$26$GHGEI$'4?$SCD>EF$+&2(#-45$-4$(.#$+&-3'&*$42&3')$

,#))5$?#&-/#?$6&23$3205#$5=-48$,2)248$+'4,&#'58$'4?$1&#'5($(-550#5$N)-4#$[F]$(2$[WX$26$

+'%#$YF$26$(.#$&#/-5#?$3'405,&-+(P:$C)#'5#$&#6#&$(2$(.#$e#5+245#$(2$V'K2&$G233#4($[:$

@??-(-24'))*8$1#,'05#$(.#$`0&$+&232(#&$05#?$-4$(.-5$5(0?*$,'4$5+#,-6-,'))*$?&-/#$%#4#$

#A+&#55-24$-4$3205#$'4?$.03'4$(032&$,#))5$NG'4,#&$i#4#$R.#&:$WXXb$@+&ZFFNbP\W[]^

]WP8$ 7#$ .'/#$ ,245(&0,(#?$ .03'4$ (032&>5+#,-6-,$ %#4#$ 4'423#?-,-4#$ UC.`0&>GI@C$ 62&$

5+#,-6-,'))*$,2#A+&#55-4%$.GHGEI$'4?$S.CD>EF$-4$.03'4$(032&$,#))5:$@5$5.274$-4$

(.#$;-%:$e],$'4?$?8$UC.`0&>GI@C$(&'456#,(-24$-4?0,#?$.-%.$,2#A+&#55-24$26$.GHGEI$'4?$

S.CD>EF$-4$?-66#&#4($.03'4$(032&$,#))58$ -4,)0?-4%$@Y_[8$fGR>FF]$'4?$VD@>VT>

WYF$ ,#))5:$R.#5#$ &#50)(5$?#3245(&'(#?$ (.'($ (.#$ 0(-)-(*$ 26$ (.#$`0&$ +&232(#&$ -4$ .03'4$

(032&$,#))58$ '4?$UC.`0&>GI@C$ ,'4$1#$05#?$ 62&$ -4?0,-4%$,2#A+&#55-24$26$.GHGEI$'4?$

S.CD>EF$-4$?-66#&#4($.03'4$(032&$,#))5:$V2&#$?#('-)#?$-462&3'(-24$'120($(.#$.03'4$

(032&>5+#,-6-,$ %#4#$ 4'423#?-,-4#5$ -5$ -4$ (.#$ e#5+245#$ (2$ V'K2&$ G233#4($ F$ 26$

e#/-#7#&$mW:$



$

F4G,("+,--$./)0"

6,--$./"20$G'4$(.#$'0(.2&5$?#3245(&'(#$50+#&-2&$#66-,',*$Q$5'6#(*$26$('&%#(-4%$CD>

EF$(.&20%.$(.-5$'++&2',.$'5$2++25#?$(2$5*5(#3-,$'?3-4-5(&'(-24$26$'4(->CD>EF$

#$)7,.)$0"R.'4=5$62&$(.#$50%%#5(-245:$"#$.'/#$,23+'&#?$(.#$(.#&'+#0(-,$#66#,(5$26$

(032&>5+#,-6-,$ ('&%#(-4%$ 26$ SCD>EF$ (.&20%.$ 20&$ 4'423#?-,-4#5$ '4?$ 5*5(#3-,$

'?3-4-5(&'(-24$26$'4(->CD>EF$'4(-12?*:$@5$5.274$ -4$;-%:$]'8$3-,#$1#'&-4%$TF]>;FX$

3#)'423'$7#&#$&'4?23)*$?-/-?#?$-4(2$6-/#$%&20+5$Nn$s$]$3-,#$+#&$%&20+P$7.#4$(.#$

(032&$/2)03#5$&#',.#?$FXX$33Y:$R.#48$(.#$3-,#$7#&#$-4(&'/#4205)*$-4K#,(#?$7-(.$CT`8$

'4(->CD>EF$'4(-12?*8$UCR*&>SCD>EF8$UCR*&>GHGEI$z$'4(->CD>EF$'4(-12?*$2&$UCR*&>GI@C:$

@4(->CD>EF$'4(-12?*$NB4O-/2$V@1$'4(->3205#$CD>EFNT_>fFP8$,)24#\$FX;:IiWP$7'5$

+0&,.'5#?$ 6&23$ T-2HG#))$ NUf8$ k`@P8$ '4?$ 7'5$ -4K#,(#?$ #/#&*$ 2(.#&$ ?'*$ 62&$ 6-/#$

-4K#,(-245$'($'4$-4K#,(-24$?25#$26$W:[$3%$+#&$=%$12?*$7#-%.(:$UCR*&>GHGEI8$UCR*&>SCD>EF$

'4?$UCR*&>GI@C$7#&#$-4K#,(#?$#/#&*$2(.#&$?'*$62&$6-/#$-4K#,(-245$'4?$(.#$-4K#,(-24$?25#5$

7#&#$F$3%$+R*&>GHGEI8$+R*&>SCD>EF$2&$+R*&>GI@C$+#&$=%$12?*$7#-%.(:$R.#$(032&$

/2)03#5$'4?$12?*$7#-%.(5$26$ (.#$3-,#$7#&#$324-(2&#?$#/#&*$2(.#&$?'*:$R.#$ (032&$

(-550#5$7#&#$,2))#,(#?$'($ (.#$#4?$26$ (.#$(&#'(3#4(5$'4?$(.#$6-4')$ (032&$7#-%.(5$7#&#$

3#'50&#?:$@5$5.274$-4$;-%:$]1$'4?$,8$(.#$(032&$%&27(.$-4.-1-(-24$&'(#$26$UCR*&>SCD>EF$

%&20+$N]b:WrP$7'5$.-%.#&$(.'4$(.'($26$'4(->CD>EF$%&20+$N[a:XrP8$'4?$(.#$6-4')$(032&$

7#-%.(5$26$UCR*&>SCD>EF$%&20+$7#&#$5-%4-6-,'4()*$)27#&$(.'4$(.'($26$'4(->CD>EF$%&20+8$

-4?-,'(-4%$(.'($5+#,-6-,'))*$#A+&#55-4%$SCD>EF$-4$(.#$(032&$3-,&2#4/-&243#4($05-4%$

20&$4'423#?-,-4#$ -4?0,#?$ 50+#&-2&$#66-,',*$'5$2++25#?$ (2$ (.#$ 5*5(#3-,$ -4K#,(-24$26$

'4(->CD>EF$ '4(-12?*:$ `-%4-6-,'4()*8$ UCR*&>GI@C$ %&20+$ #A.-1-(#?$ (.#$ .-%.#5($ (032&$

%&27(.$-4.-1-(-24$&'(#$N_a:WrP$'4?$(.#$)27#5($6-4')$(032&$7#-%.(5$?0#$(2$(032&>5+#,-6-,$

,2#A+&#55-24$26$GHGEI$'4?$SCD>EF:$ B4$'??-(-248$UCR*&>GI@C$ (&#'(3#4($ 5-%4-6-,'4()*$

#4.'4,#?$ (.#$ -4(&'(032&')$ -46-)(&'(-24$ '4?$ ',(-/'(-24$ 26$ R$ ,#))5$ -4$ ,23+'&-524$ (2$

5*5(#3-,$-4K#,(-24$26$'4(->CD>EF$'4(-12?*$N;-%:$]?$(2$-8$`0++)#3#4('&*$;-%:$Wb$'4?$W[P:$

G2))#,(-/#)*8$(.#5#$&#50)(5$?#3245(&'(#?$(.'($(.#$(.#&'+#0(-,$#66#,(5$26$UCR*&>GI@C$7#&#$

50+#&-2&$ (2$ (.'($ 26$ 5*5(#3-,'))*$ -4K#,(#?$ '4(->CD>EF$ '4(-12?*:$ R.#5#$ &#50)(5$ '4?$

3#(.2?5$.'/#$1##4$?#5,&-1#?$-4$(.#$&#/-5#?$3'405,&-+($N)-4#$bF_$26$+'%#$W[$(2$)-4#$bW_$



26$+'%#$W]8$)-4#$bYY$26$+'%#$W]$(2$)-4#$b[F$26$+'%#$W_8$)-4#$aIa$26$+'%#$[F$(2$)-4#$IXa$

26$+'%#$[WP:$

"
I&8E" R$ UCR*&>GI@C$ #A.-1-(5$ 50+#&-2&$ #66-,',*$ (2$ 5*5(#3-,'))*$ -4K#,(#?$ '4(->CD>EF$

'4(-12?*:"4"R.#&'+#0(-,$5,.#3#:$V-,#$1#'&-4%$TF]>;FX$3#)'423'$7#&#$(&#'(#?$1*$6-/# 

i.v.$-4K#,(-245$26$UCR*&>GI@C8$'4(->CD>EF$'4(-12?*$2&$2(.#&$,24(&2)5:$D8$+$R032&$%&27(.$

,0&/#5$NDP$'4?$6-4')$ (032&$7#-%.(5$N+P$26$(.#$TF]>;FX$3#)'423'>1#'&-4%$3-,#$'6(#&$

?-66#&#4($(&#'(3#4(5$Nn s$]$3-,#$+#&$%&20+P:$<8$$$;)27$,*(23#(&*$+)2(5$26$GDYh$R$,#))$

+#&,#4('%#5$ -4$ GDb[h$ ,#))5$ N<P$ 2&$ 5('(-5(-,')$ +#&,#4('%#5$ 26$ GDYh$ R$ ,#))5$ N$P$ -4$

3#)'423'$ '6(#&$ ?-66#&#4($ (&#'(3#4(5$ Nn$ s$ b$ 3-,#$ +#&$ %&20+P:$ ?$ U031#&5$ 26$ GD]I>

+25-(-/#$GDah$R$,#))5$-4$3#)'423':$8$(2$&$i&'4L*3#$T>$N8P8$+#&62&-4>$N=P$'4?$B;U>g>$N&P$

+25-(-/#$GDah$R$,#))5$-4$3#)'423':$R.#$?'('$'&#$5.274$'5$(.#$3#'45$n$`JV5$26$n$s$b$

N$$(2$&P8$n$s$]$ND8$+P$2&$'&#$&#+&#5#4('(-/#$26$620&$-4?#+#4?#4($#A+#&-3#4(5$N<P:$R72>7'*$

@UMO@$7-(.$(.#$i&##4.205#ji#-55#&$,2&&#,(-24$NDP8$24#>7'*$@UMO@$7-(.$R0=#*<5$

30)(-+)#$,23+'&-524$(#5($N+S"$$(2$&P:$oPpX:X[Z$ooPpX:XFZ$oooPpX:XXFZ$45$-4?-,'(#5$42$

5-%4-6-,'4($?-66#&#4,#:$

$

@5$3#4(-24#?$ -4$ (.#$e#5+245#$ (2$V'K2&$G233#4($W$26$e#/-#7#&$mW8$7#$.'/#$

5(0?-#?$ (.#$ +2(#4(-')$ (2A-,-(-#5$ 26$ 20&$ 4'423#?-,-4#5:$R.#$ &#50)(5$ ?#3245(&'(#?$ (.'($

#-(.#&$UCR*&>SCD>EF$2&$UCR*&>GI@C$ (&#'(3#4($?-?$42($ -4,&#'5#$ (.#$5#&03$)#/#)5$26$@`R8$

@ER$'4?$@EC$N`0++)#3#4('&*$;-%:$F[8$ )-4#$YYI$ (2$YbF$26$+'%#$WXP8$ -4?-,'(-4%$ (.'($

UCR*&>SCD>EF$2&$UCR*&>GI@C$,'05#?$42$+2(#4(-')$(2A-,-(-#5$(2$)-/#&$'4?$7'5$5'6#$-4$3-,#:$

T*$,24(&'5(8$5*5(#3-,$-4K#,(-24$26$'4(->CD>EF$'4(-12?*$.'5$1##4$&#+2&(#?$(2$-4?0,#$R>



,#))$ ,*(2(2A-,-(*$ '%'-45($ 42&3')$ (-550#5$ N@44$ M4,2):$ WXF[$ D#,ZW]NFWP\WY_[^IFP:$ B4$

'??-(-248$ '5$ 5.274$ -4$ `0++)#3#4('&*$ ;-%:$ WY8$ (.#$ 12?*$ 7#-%.(5$ 26$ 3-,#$ 7#&#$

5-%4-6-,'4()*$?#,&#'5#?$1*$(.#$5*5(#3-,$-4K#,(-24$26$'4(->CD>EF$'4(-12?*8$7.-)#$#-(.#&$

UCR*&>SCD>EF$2&$UCR*&>GI@C$ (&#'(3#4($?-?$42($21/-205)*$ '66#,($ (.#$12?*$7#-%.(5$7.#4$

,23+'&#?$(2$CT`$%&20+:$R.#5#$&#50)(5$-4?-,'(#?$(.'($5+#,-6-,'))*$#A+&#55-4%$SCD>EF$-4$

(.#$ (032&$ 3-,&2#4/-&243#4($ 05-4%$ 20&$ 4'423#?-,-4#5$ 7'5$ 5'6#&$ (.'4$ (.#$ 5*5(#3-,$

-4K#,(-24$26$'4(->CD>EF$'4(-12?*$N)-4#$bW_$(2$bYW$26$+'%#$W]$26$(.#$&#/-5#?$3'405,&-+(P:$

$
O:775$-$./4(9"I&8E"2J"C2(#4(-')$ )-/#&$ (2A-,-(*$'4')*5-5$26$UCR*&>GI@C:$4" (2$+$`#&03$

)#/#)5$26$')'4-4#$'3-42(&'456#&'5#$N@ERP$N4P8$'5+'&('(#$'3-42(&'456#&'5#$N@`RP$NDP$'4?$

')=')-4#$ +.25+.'('5#$ N@ECP$ N+P$ '6(#&$ ?-66#&#4($ (&#'(3#4(5:$ G[_TEQ]$ 3-,#$ 7#&#$

-4(&'/#4205)*$-4K#,(#?$7-(.$CT`8$UCG24(&2)8$UCR*&>GHGEI8$UCR*&>SCD>EF$2&$UCR*&>GI@C$#/#&*$

2(.#&$?'*$62&$6-/#$-4K#,(-245$Nn$s$b$3-,#$+#&$%&20+P:$R.#$ -4K#,(-24$?25#5$7#&#$F$3%$

+kG[_8$+R*&>GHGEI8$+R*&>SCD>EF$2&$+R*&>GI@C$+#&$=%$12?*$7#-%.(:$M4#$7##=$

'6(#&$(.#$)'5($-4K#,(-248$(.#$5#&03$5'3+)#5$7#&#$,2))#,(#?$(2$?#(#,($(.#$,24,#4(&'(-245$

@ER8$@`R$'4?$@EC$05-4%$JEB`@$=-(5$Ne'*(28$i0'4%?24%8$G.-4'P:$R.#$?'('$'&#$5.274$

'5$(.#$3#'45$n$`JV$26$n$s$b:$M4#>7'*$@UMO@$7-(.$R0=#*<5$30)(-+)#$,23+'&-524$

(#5(:$45$-4?-,'(#5$42$5-%4-6-,'4($?-66#&#4,#:$

$

$

O:775$-$./4(9" I&8E" HL$ T2?*$ 7#-%.(5$ 26$ 3-,#$ 1#'&-4%$ TF]>;FX$ 3#)'423'$ '6(#&$

?-66#&#4($ (&#'(3#4(5:$ V-,#$ 1#'&-4%$ TF]>;FX$ 3#)'423'$ 7#&#$ -4(&'/#4205)*$ -4K#,(#?$

7-(.$CT`8$ '4(->CD>EF$ '4(-12?*8$UCR*&>SCD>EF8$UCR*&>GHGEI$z$'4(->CD>EF$'4(-12?*$2&$

UCR*&>GI@C$#/#&*$2(.#&$?'*$62&$6-/#$-4K#,(-245$Nn$s$]$3-,#$+#&$%&20+P8$'5$-))05(&'(#?$-4$

;-%:$]':$@4(->CD>EF$'4(-12?*$7'5$-4K#,(#?$#/#&*$2(.#&$?'*$62&$6-/#$-4K#,(-245$'4?$(.#$

-4K#,(-24$?25#$7'5$W:[$3%$+#&$=%$12?*$7#-%.(:$UCR*&>GHGEI8$UCR*&>SCD>EF$'4?$UCR*&>GI@C$



7#&#$ -4K#,(#?$#/#&*$2(.#&$?'*$ 62&$ 6-/#$ -4K#,(-245$ '4?$ (.#$ -4K#,(-24$?25#5$7#&#$F$3%$

+R*&>GHGEI8$+R*&>SCD>EF$2&$+R*&>GI@C$+#&$=%$12?*$7#-%.(:$R.#$12?*$7#-%.(5$26$

(.#$3-,#$7#&#$324-(2&#?$#/#&*$2(.#&$?'*$5-4,#$(.#$6-&5($-4K#,(-24:$R.#$?'('$'&#$5.274$

'5$ (.#$ 3#'45$ n$ `JV$ 26$ n$ s$ ]:$ R72>7'*$ @UMO@$ 7-(.$ (.#$ i&##4.205#ji#-55#&$

,2&&#,(-24:$oPpX:X[:$

$

6,--$./"H0$R.#$#A(#4($26$(.#$-3304#$-46-)(&'(-24$215#&/#?$+25($(.#&'+*$1*$B;$N;-%0&#$

[%P$)22=5$&'(.#&$32?#5(:$f27$?2$(.#$'0(.2&5$&#,24,-)#$(.-5$7-(.$+&26204?$(.#&'+#0(-,$

#66#,(5l$

#$)7,.)$0" R.'4=5$ 62&$ (.#$ ,24,#&45:$ R032&$ (-550#5$ ,24('-4$ 3'4*$ =-4?5$ 26$ ,#))58$

#5+#,-'))*$(032&$,#))58$5(&23')$,#))5$'4?$3',&2+.'%#5$'&#$(.#$325($'104?'4($NG0&&$T-2):$

WXWX$@0%$F_Z$YXNF]P\$eIWF^eIW[:P$7.-)#$GDYh$2&$GDah$R$,#))5$'&#$(.#$3-42&-(*:$R.'($

-5$7.*$(.#$-4,&#'5#?$-46-)(&'(-24$26$GDYh$2&$GDah$R$,#))5$-4$(.#$B;$-3'%#5$26$;-%:$[%$

5##3#?$(2$1#$32?#5($'6(#&$UCR*&>GI@C$(&#'(3#4($#/#4$(.20%.$(.#$4031#&5$26$GDYh$2&$

GDah$R$,#))5$-4$(.#$B;$-3'%#5$.'/#$1##4$21/-205)*$-4,&#'5#?$7.#4$,23+'&#?$(2$(.#$

,24(&2)$%&20+5:$R.#$?'('$26$6)27$,*(23#(&*$'4')*5-5$,'4$32&#$+&#,-5#)*$?#3245(&'(#$(.#$

-4,&#'5#?$-46-)(&'(-24$26$GDYh$2&$GDah$R$,#))5:$@5$5.274$-4$;-%:$['$'4?$18$UCR*&>GI@C$

5-%4-6-,'4()*$-4,&#'5#?$(.#$+#&,#4('%#$26$GDYh$R$,#))5$(2$WF:br$26$GDb[h$)*3+.2,*(#5$

'4?$-4,&#'5#?$(.#$4031#&$26$(032&>-46-)(&'(-4%$GDYh$R$,#))5$(2$F:a_$q$FX]$,#))5$+#&$%&'3$

(032&$-4$3#)'423'$N)-4#$Y]Y$(2$Y_F$26$+'%#$WW$26$(.#$&#/-5#?$3'405,&-+(P:$T#,'05#$'$

53'))$4031#&$26$GDah$R$,#))5$,20)?$=-))$3'4*$(032&$,#))5$NC&2,$U'()$@,'?$`,-$k$`$@:$

WXX]$d0)$FaZFXYNWIP\FXIa[jIX:P8$ (.#$GDah$R$,#))5$ &#,&0-(#?$1*$UCR*&>GI@C$ (&#'(3#4($

#A.-1-(#?$5(&24%$'4(->3#)'423'$#66#,(5$N;-%:$b#8$)-4#$YWb$26$+'%#$FI$(2$)-4#$YWa$26$+'%#$

WX$26$(.#$&#/-5#?$3'405,&-+(P:$

$
I&8E" J48" D" ;)27$ ,*(23#(&*$ +)2(5$ 26$ GDYh$ R$ ,#))$ +#&,#4('%#5$ -4$ GDb[h$ ,#))5$ N4P$ 2&$

4031#&5$26$GDYh$R$,#))5$NDP$26$(.#$3#)'423'$5'3+)#5$6&23$(.#$3-,#$(&#'(#?$7-(.$UCR*&>

GI@C$2&$2(.#&$%&20+5$Nn$s$b$3-,#$+#&$%&20+P:$R.#$?'('$'&#$5.274$'5$(.#$3#'45$n$`JV5$

26$ n$ s$ b$ NDP$ 2&$ '&#$ &#+&#5#4('(-/#$ 26$ 620&$ -4?#+#4?#4($ #A+#&-3#4(5$ N4P:$ M4#>7'*$



@UMO@$7-(.$R0=#*<5$30)(-+)#$,23+'&-524$(#5(:$ooPpX:XFZ$oooPpX:XXFZ$45$-4?-,'(#5$

42$5-%4-6-,'4($?-66#&#4,#:$

$

6,--$./"L0$`23#$26$(.#$215#&/'(-245$'++#'&$04?#&$+27#&#?$'4?$-($ -5$42($'++'&#4($

.27$3'4*$&#+#'(5$.'/#$1##4$+#&62&3#?$#:%:$;-%0&#$W)8$b'$n =$Y$3-,#$+#&$%&20+8$2(.#&5$

#:%:$6-%0&#$b?8$b6$'&#$n =$FX$3-,#$+#&$%&20+$10($42($5('(#?$.27$3'4*$&#+#'(5:$

#$)7,.)$0" R.'4=5$ 62&$ (.#$ ,24,#&45:$ @,,2&?-4%$ (2$ (.#$ +&-4,-+)#5$ 26$ e#+)',#3#4($

e#6-4#3#4($z$e#?0,(-24$26$@4-3')5$-4$e#5#'&,.8$7#$#4?#'/2&$(2$05#$6#7#&$'4-3')5$'5$

)24%$'5$ (.#$?'('$'&#$5066-,-#4($#420%.$(2$'457#&$(.#$&#5#'&,.$90#5(-245:$R.058$(.#$-4$

/-/2$#A+#&-3#4(5$7#&#$050'))*$,24?0,(#?$1*$24#$+&#)-3-4'&*$#A+#&-3#4($05-4%$24)*$

W{Y$ 3-,#$ '4?$ 24#$ 62&3')$ #A+#&-3#4($ 05-4%$ (.#$ -4?-,'(#?$ 4031#&$ 26$ 3-,#:$ `28$ (.#$

4031#&$26$&#+#(-(-245$7'5$42($5('(#?:$B4$'??-(-248$62&$(.#$-4$/-/2$#A+#&-3#4(58$50,.$'5$

;-%0&#$W)8$b'8$?$'4?$6$26$(.#$2&-%-4')$3'405,&-+(8$#',.$%&20+$,24('-4#?$30)(-+)#$3-,#$

'4?$#',.$3205#$7'5$1-2)2%-,'))*$-4?#+#4?#4(8$7.-,.$,'4$&#+&#5#4($(.#$&#+&2?0,-1-)-(*:$

$

6,--$./"M0$;-%0&#$[.$(.#$?'('$24$GDYh$R$,#))5$5.20)?$1#$5(&'(-6-#?$'($)#'5($-4(2$GDbh$

'4?$ GDah8$ 2(.#&7-5#$ -($ ,20)?$ 1#$ (.'($ ,.'4%#5$ -4$ #A+&#55-24$ 26$ #66#,(2&$ 32)#,0)#5$

3#&#)*$&#6)#,($,.'4%#5$-4$(.#$+&2+2&(-24$26$GDah$R$,#))5:$

#$)7,.)$0"R.'4=5$62&$(.#$50%%#5(-245:$T#,'05#$GDah$R$,#))5$'&#$(.#$3'-4$,*(2(2A-,$R$

,#))5$(.'($5#,&#($#66#,(2&$32)#,0)#58$-4,)0?-4%$%&'4L*3#$T8$+#&62&-4$'4?$B;U>g8$7#$.'/#$

&#'4')*L#?$ (.#$ 6)27$ ,*(23#(&*$ ?'('$ 1*$ %'(-4%$ GDah$ R$ ,#))5:$ R.#$ &#50)(5$ 26$ (.#$

+#&,#4('%#5$26$%&'4L*3#$T>8$+#&62&-4>$'4?$B;U>g>+25-(-/#$,#))5$-4$GDah$R$,#))5$.'/#$

1##4$'??#?$-4$;-%:$[.$(2$K$26$(.#$&#/-5#?$3'405,&-+($'4?$`0++)#3#4('&*$;-%:$WX$26$(.#$

50++)#3#4('&*$-462&3'(-24$N)-4#$Ya]$(2$YIX$26$+'%#$WY$-4$(.#$&#/-5#?$3'405,&-+(P:$ $



$

I&8E"J=$(2$G$e#+&#5#4('(-/#$6)27$,*(23#(&*$+)2(5$26$%&'4L*3#$T>$N=P8$+#&62&-4>$N&P$'4?$

B;U>g>NGP$+25-(-/#$,#))$+#&,#4('%#5$-4$GDah$R$,#))5$-4$TF]>;FX$3#)'423'$'6(#&$?-66#&#4($

(&#'(3#4(5:$

$

"

O:775$-$./4(9" I&8E" HT" C#&,#4('%#5$ 26$ %&'4L*3#$ T>$ N4P8$ +#&62&-4>$ NDP8$ B;U>g>$ N+P$

+25-(-/#$ GDah$ R$ ,#))5$ -4$ TF]>;FX$ 3#)'423'$ '6(#&$ ?-66#&#4($ (&#'(3#4(5:$ R.#$

&#+&#5#4('(-/#$6)27$,*(23#(&*$+)2(5$7#&#$,2&&#5+24?-4%)*$5.274$-4$;-%:$[.$(2$K:$R.#$

?'('$'&#$5.274$'5$(.#$3#'45$n$`JV$26$n$s$b:$M4#>7'*$@UMO@$7-(.$R0=#*<5$30)(-+)#$

,23+'&-524$ (#5(:$ oPpX:X[Z$ ooPpX:XFZ$ oooPpX:XXFZ$ 45$ -4?-,'(#5$ 42$ 5-%4-6-,'4($

?-66#&#4,#:$

$

6,--$./"J0$BU$;-%0&#$]1$(.#$5#)#,(-/-(*$26$(.#$`0&/-/-4$+&232(#&$-5$?#3245(&'(#?$10($

(.-5$-5$&#)'(-/#$(2$2(.#&$,#))$)-4#5$(.'($'&#$42($&#)#/'4($(2$(.#$(-550#$6&23$7.-,.$(.#$(032&5$

2&-%-4'(#?:$V'(,.#?$5'3+)#5$ 5.20)?$1#$05#?8$+&#6#&'1)*$05-4%$.03'4>?#&-/#?$ (032&$

,#))5:$



#$)7,.)$0" R.'4=5$ 62&$ (.#$ 50%%#5(-245:$ @5$ 3#4(-24#?$ '12/#8$ 7#$ .'/#$ &#(#5(#?$ (.#$

5+#,-6-,-(*$26$UC`0&>GI@C$ -4$TF]>;FX8$GRW]8$C'4,XW8$'4?$bRF$ (032&$,#))5$ &#)'(-/#$ (2$

+&-3'&*$ 42&3')$ ,#))5$ ?#&-/#?$ 6&23$ 5-3-)'&$ (-550#5:$ @5$ 5.274$ -4$ ;-%:$ a18$ UC`0&>GI@C$

(&'456#,(-24$-4?0,#?$.-%.$#A+&#55-24$26$GHGEI$'4?$SCD>EF$-4$(.#$620&$(*+#5$26$(032&$

,#))5$NTF]>;FX8$GRW]8$C'4GXW8$'4?$bRF$,#))5P8$10($.'&?)*$-4?0,#?$(.#$#A+&#55-24$26$

GHGEI$'4?$SCD>EF$-4$(.#$620&$(*+#5$26$+&-3'&*$42&3')$,#))5$?#&-/#?$6&23$3205#$5=-48$

,2)248$+'4,&#'58$'4?$1&#'5($(-550#5:$R.058$UC`0&>GI@C$7'5$+&2/#4$(2$1#$'1)#$(2$,2#A+&#55$

GHGEI$'4?$SCD>EF$5+#,-6-,'))*$-4$?-66#&#4($(032&$,#))5$&'(.#&$(.'4$325($42&3')$(-550#$

,#))5:$R.#$&#50)(5$'4?$3#(.2?5$.'/#$1##4$32?-6-#?$-4$(.#$&#/-5#?$3'405,&-+($N)-4#$[F]$

(2$[WX$26$+'%#$YF8$)-4#$]__$(2$]_I$26$+'%#$bX8$)-4#$__W$(2$__]$26$+'%#$b[P:$

$

I&8E"ND$G24,#4(&'(-245$26$GHGEI$'4?$SCD>EF$+&2(#-45$-4$(.#$,0)(0&#$50+#&4'('4(5$26$

620&$(*+#5$26$(032&$,#))5$NTF]>;FX8$GRW]8$C'4,XW8$bRF$,#))5P$'4?$620&$(*+#5$26$+&-3'&*$

42&3')$,#))5$N3205#$5=-48$,2)248$+'4,&#'5$'4?$1&#'5($,#))5P$'6(#&$UC`0&>GI@C$(&'456#,(-24:$

R.#$?'('$'&#$5.274$'5$(.#$3#'45$n$`JV$26$n =$Y:$M4#>7'*$@UMO@$7-(.$R0=#*<5$

30)(-+)#$,23+'&-524$(#5(:$oooPpX:XXF:$

R.#$ &#'524$7.*$7#$?-?$42($ 05#$ .03'4>?#&-/#?$ (032&$ ,#))5$ (2$ ?#3245(&'(#$ (.#$

5+#,-6-,-(*$26$UC`0&>GI@C$7'5$1#,'05#$(.#$`0&/-/-4$N`0&P$+&232(#&$05#?$-4$(.-5$5(0?*$,'4$

5+#,-6-,'))*$?&-/#$%#4#$#A+&#55-24$-4$12(.$3205#$'4?$.03'4$(032&$,#))5$NG'4,#&$i#4#$

R.#&:$WXXb$@+&ZFFNbP\W[]^]WP:$J/#4$528$7#$.'/#$05#?$(.#$`0&$+&232(#&$(2$,245(&0,($

.03'4$ (032&>5+#,-6-,$ %#4#$ 4'423#?-,-4#$ UC.`0&>GI@C$ 62&$ 5+#,-6-,'))*$ ,2#A+&#55-4%$

.GHGEI$'4?$S.CD>EF$-4$.03'4$(032&$,#))5:$@5$5.274$-4$(.#$;-%:$e[,$'4?$?8$UC.`0&>

GI@C$ (&'456#,(-24$ -4?0,#?$ .-%.$ ,2#A+&#55-24$ 26$ .GHGEI$ '4?$ S.CD>EF$ -4$ ?-66#&#4($

.03'4$(032&$,#))58$-4,)0?-4%$@Y_[8$fGR>FF]$'4?$VD@>VT>WYF$,#))5:$R.#5#$&#50)(5$

?#3245(&'(#?$(.'($(.#$0(-)-(*$26$(.#$`0&$+&232(#&$-4$.03'4$(032&$,#))58$'4?$UC.`0&>GI@C$

,'4$1#$05#?$62&$-4?0,-4%$,2#A+&#55-24$26$.GHGEI$'4?$S.CD>EF$-4$?-66#&#4($.03'4$



(032&$ ,#))5:$ V2&#$ ?#('-)#?$ -462&3'(-24$ '120($ (.#$ .03'4$ (032&>5+#,-6-,$ %#4#$

4'423#?-,-4#5$-5$-4$(.#$e#5+245#$(2$V'K2&$G233#4($F$26$e#/-#7#&$mW:$

$

I&8E"#J+8"<"3eU@$N+P$'4?$+&2(#-4$N<P$#A+&#55-24$26$.GHGEI$'4?$S.CD>EF$-4$?-66#&#4($

.03'4$(032&$,#))5$'6(#&$UC.`0&>GI@C$ (&'456#,(-24:$R.#$?'('$'&#$5.274$'5$(.#$3#'45$n$

`JV$26$n =$Y:$

$

F&.,("+,--$./)0"

6,--$./"20"B($-5$50%%#5(#?$(2$'??$-462&3'(-24$&#%'&?-4%$.27$3'4*$1+5$26$(.#$&#)#/'4($

+&232(#&5$7#&#$-4,2&+2&'(#?$-4(2$(.#$,245(&0,($7-(.-4$(.#$3'-4$(#A(8$'5$(.-5$-5$,&-(-,')$

-462&3'(-24$7-(.$&#%'&?5$(2$5+#,-6-,-(*:$

#$)7,.)$0"R.'4=5$62&$(.#$50%%#5(-245:$R.#$-462&3'(-24$&#%'&?-4%$1'5#$+'-&$)#4%(.$'4?$

DU@$5#90#4,#5$26$R*&$+&232(#&$'4?$`0&$+&232(#&$.'5$'??#?$-4$(.#$&#/-5#?$3'405,&-+($

N)-4#$]I]$(2$)-4#$]II$26$+'%#$bFP$'4?$50++)#3#4('&*$-462&3'(-24$N`0++)#3#4('&*$R'1)#$

FP:$

O:775$-$./4(9";4D5$"2"DU@$5#90#4,#5$26$R*&$+&232(#&8$`0&$+&232(#&8$GHGEI$'4?$

SCD>EF:$

R*&$+&232(#&$

N[b]$1+5P$

(,(%,'%%(,'('%((,,(%,,'%,(%',(((%(,''%','%(%'(%(,(%(%((,,'%,'%((%

((,(%'%('(,,((((,'(('(,,',(%(,,(((,((,(('''((,,',,,,,'','((%('''('%,((

,(((,((''',(,(%((,'''%'',,'%,((%'%(%(%(,'%,(%,((,,(%,(%%%%(,,(%%,

''',,',('%(%',,((('((,'(''%'%'(%'(%('((,((%'(',(',((,(,'(((%,'''((,,

''(('(('((''(((,'('(,''(('%''(''('('(,((,,((,''((('%((',,(,',('(%%%,('

(%(',''',(,,''%'''''%(('%(,'(%(%,(((%,'%''%'(''''%,(('%(%('''','

%%,(%'%'%('(((%'(%(''%''%%%%'%(%%(('('('%%(,(('%,,'''','(%(%'('

%(,',(,,'%%%%((%,(%%''''%''%(,(%(%',',(,'(('',,('((%%(%,'%'((((%(

'(%'(,('''%%'%',$



`0&$+&232(#&$

NW]X$1+5P$

%%,'%%%',%'%,(%%,%,%%,%(,%,(%%%(%,',,%,%',,',%%%,'%'%,,',%

,%%,%%%'%%',(','',(,,,%%,',',,,,%,%,,%,,,,%,,(,(',(,,,'%''%

%,,%,%%%%%%(%%',,%,,(''%'%%%,%(%,%,(,,,%','(%,,,,%,%%,%,%,

,'(('',,%,,'%'(((%''(,%,%%%',,,%((%%,'%'%%(%%,%%,%%,%%,'(%%%

(%,,,,%',%((%,,,,,(%,,(%%$

GHGEI$

NY_a$1+5P$

'(%''%(,,%,(%((,((((,,(,((%%%,'(,'(,((,,(%%'%,'%(%(%%'%((,%'%%'',

,,('%(%'(''%%''(%,',%'(%,(,,(%,'(,'%,',,'%,,%'%%,',%'(,,',(',

'''(,,,(,'''%',,(,''','%(((%,,,,''%,,,,''((%,'','''',(%'''(,'((

%,(',',(%''%'',%%'%'(,''',,(%,,('%'(,,%%',(,%%,'''(%(%''%''%,

(%'(%'''%''(%%%''''%''%'(,'%,,''''%'''''%,''''%'%%%%%''''''

,'(,''''%'','(%''''','%'''',,,'''',',,,,'''%(,%(,%(,%((,''%%'

'%',(','$

SCD>EF$

N_I[$1+P$

'(%%''',,%'(',,,(%,(%,(%(%%%(%,(%,(%,(%(%%%(%,,%%%,'%,',,%%,%

'(%'('((,'%'(%',,,'%'%,,,%'%,'%,,(%'%,%,%'%,%(%%%,%'(,%,%(%'

,,'((',,(%,,%,%,%'%,,'%%'(%(%'%,',,%,%%(%%,%(%%('(,'%,'%''',

,%%%,'''%,%,,%''',(%,(%'((('('%,%,%'%,(((,(%('('%,%%,%(%,,%'%,

,%,((('%,%%,'%,%%,'%,%%,',,%'((((',,,(%',,'(('%,'%,,(%,'%,,%%

''%'((((%,%',,('(('((%,,'%,'%('(,(%('(,'(,,%%,%',,(((%%,,'%%%,',

,'''%(%%'''((''',%,%%'%%,%%(%%((,,%%,%%'%%'%%,'%,%%(%%,%%'

%%((,,%''%(%,'%,(%%(%%'''%,%%,%%,%%,,(%%(%,'%,,%%%,%%,'%,,(

%,%,,(%'%,(%,%,%%,%'%,%%,(((',,((('%,%'('%,(%%'((,'((%%%(%,%,,

'%%,%,,%%%,'''%%,,(%%''(%%%(%%,%(%%'(('%,,,%('(%%,%%,'%,',,(

'(('(%,%%'('%,%(%'''%%,,%,(((',,'(('%,%,%%'(',,'%,''''',',,%,

%('(,(%,'%'(%'','%,,(%,%,%,%%''%'(',,%,%%(%('(('((%,%,%,%,,%,

,'((%%,,%%%,%%,(((%'(('((%%%%,,'%%%,',,,(%%(%',,%(%'%,%,%,(%'

%,'%,$

"

6,--$./"H0$B4$;-%0&#$W$7.'($-5$(.#$,24,#4(&'(-24$26$GHGEI$+&2(#-4$(.'($-5$',.-#/#?$

62))27-4%$(.#$05#$26$UCR*&>GI@Cl$

#$)7,.)$0"R.'4=5$62&$(.#$,24,#&45:$@5$3#4(-24#?$-4$(.#$e#5+245#$(2$V'K2&$G233#4($

b$26$e#/-#7#&$mF8$7#$.'/#$'??#?$32&#$,.'&',(#&-L'(-245$26$12(.$GHGEI$'4?$SCD>EF$

+&2(#-4$#A+&#55-24:$;2&$?#(#,(-4%$(.#$,24,#4(&'(-245$26$GHGEI$+&2(#-4$-4$(.#$,0)(0&#$

50+#&4'('4(5$26$?-66#&#4($,#))5$'6(#&$UCR*&>GI@C$(&'456#,(-248$TF]>;FX$,#))5$'4?$2(.#&$_$

(*+#5$26$,#))5$7#&#$5##?#?$-4$Wb>7#))$+)'(#5$'4?$(&'456#,(#?$7-(.$UCR*&>GI@C:$`#/#4(*>

(72$ .20&5$ )'(#&8$ (.#$ ,0)(0&#$ 50+#&4'('4(5$ 7#&#$ ,2))#,(#?$ 62&$ 90'4(-6*-4%$ GHGEI$

,24,#4(&'(-245$05-4%$JEB`@:$@5$ 5.274$ -4$;-%:$ W.8$ '6(#&$UCR*&>GI@C$ (&'456#,(-248$ (.#$

,24,#4(&'(-245$26$GHGEI$-4$(.#$,0)(0&#$50+#&4'('4(5$26$TF]>;FX$,#))5$&#',.#?$X:b_$4%$



3)>F8$7.-,.$7#&#$30,.$.-%.#&$(.'4$(.'($26$2(.#&$,#))5$?0#$(2$(.#$3#)'423'$5+#,-6-,-(*$

26$(*&25-4'5#$+&232(#&$N)-4#$Fb[$26$+'%#$a$(2$)-4#$Fba$26$+'%#$I8$)-4#$_bI$(2$_]F$26$+'%#$

bb$26$(.#$&#/-5#?$3'405,&-+(P:$ $

$

I&8E"H=$G24,#4(&'(-245$26$GHGEI$'4?$SCD>EF$+&2(#-45$-4$(.#$,0)(0&#$50+#&4'('4(5$26$

TF]>;FX$ ,#))5$ '4?$ 2(.#&$ _$ (*+#5$ 26$ ,#))5$ '6(#&$ UCR*&>GI@C$ (&'456#,(-24:$ R.#$ ?'('$ '&#$

5.274$ '5$ (.#$ 3#'45$ n$ `JV$ 26$ n =$ Y:$ M4#>7'*$ @UMO@$ 7-(.$ R0=#*<5$ 30)(-+)#$

,23+'&-524$(#5(:$oooPpX:XXF:$

U#A(8$ '5$3#4(-24#?$ -4$ (.#$e#5+245#$ (2$V'K2&$G233#4($[$26$e#/-#7#&$mF8$ (.#$

,24,#4(&'(-245$26$GHGEI$+&2(#-4$-4$(.#$(032&$(-550#5$'4?$?-66#&#4($2&%'45$'6(#&$UCR*&>

GI@C$(&#'(3#4($.'/#$')52$1##4$90'4(-6-#?:$@$1-)'(#&')$(032&$32?#)$7'5$#5('1)-5.#?$1*$

501,0('4#205)*$-42,0)'(-4%$Y$q$FX[$TF]>;FX$,#))5$-4(2$(.#$&-%.($6)'4=$26$G[_TEQ]$3-,#$

'4?$[$q$FX]$C'4,XW$,#))5$-4(2$(.#$)#6($6)'4=:$R.#$3-,#$7#&#$&'4?23)*$?-/-?#?$-4(2$(72$

%&20+5$Nn$s$b$3-,#$+#&$%&20+P$7.#4$(.#$/2)03#5$26$TF]>;FX$3#)'423'$'4?$C'4,XW$

+'4,&#'(-,$(032&5$&#',.#?$[X^FXX$33Y:$R.#48$(.#$3-,#$1#'&-4%$1-)'(#&')$(032&5$7#&#$

-4(&'/#4205)*$-4K#,(#?$7-(.$UCR*&>GI@C$2&$UCG24(&2)$#/#&*$2(.#&$?'*$62&$(.&##$-4K#,(-245:$

R.#$-4K#,(-24$?25#5$7#&#$F$3%$+R*&>GI@C$N7-(.$Ji;C$&#+2&(#&$%#4#P$2&$+kG[_$+#&$

=%$12?*$7#-%.(:$`#/#4(*>(72$.20&5$ '6(#&$ (.#$ )'5($ -4K#,(-248$ (.#$TF]>;FX$3#)'423'8$

C'4,XW$+'4,&#'(-,$(032&8$)-/#&8$)04%8$5+)##48$=-?4#*$'4?$.#'&($7#&#$-52)'(#?$(2$?#(#,($

(.#$ ,24,#4(&'(-245$ 26$ GHGEI$ +&2(#-4$ 05-4%$ JEB`@:$ @5$ 5.274$ -4$ ;-%:$ WK8$ (.#$

,24,#4(&'(-24$ 26$GHGEI$ -4$3#)'423'$26$ UCR*&>GI@C>(&#'(#?$3-,#$7'5$ FW:FW$ 4%$ +#&$

%&'3$(032&$(-550#:$T*$,24(&'5(8$(.#$,24,#4(&'(-245$26$GHGEI$-4$(.#$C'4,XW$+'4,&#'(-,$

(032&8$.#'&(8$)-/#&8$5+)##48$)04%$2&$=-?4#*$26$UCR*&>GI@C>(&#'(#?$3-,#$7#&#$)27#&$(.'4$

F:aa$4%$+#&$%&'3$ (-550#8$7.-,.$7#&#$,)25#$ (2$ (.'($26$ (.#$4#%'(-/#$,24(&2)$ NUCG24(&2)P$



%&20+:$R.#$&#50)(5$'4?$3#(.2?5$.'/#$1##4$?#5,&-1#?$-4$(.#$&#/-5#?$3'405,&-+($N)-4#$F[]$

(2$F[I$26$+'%#$I8$)-4#$_]W$26$+'%#$bb$(2$)-4#$__F$26$+'%#$b[P:$

$

I&8E"HG"G24,#4(&'(-245$26$GHGEI$-4$3#)'423'8$+'4,&#'(-,$(032&$'4?$42&3')$2&%'45$26$

(.#$UCR*&>GI@C>(&#'(#?$1-)'(#&')$(032&$3-,#$Nn =$b$3-,#$+#&$%&20+P:$R.#$,24,#4(&'(-24$

26$GHGEI$7'5$-4?-,'(#?$'5$4%$+&2(#-4$+#&$%&'3$(-550#$N4%$%>FP:$R.#$?'('$'&#$5.274$'5$

(.#$3#'45$n$`JV$26$n =$b:$M4#>7'*$@UMO@$7-(.$R0=#*<5$30)(-+)#$,23+'&-524$(#5(8$

`(0?#4(<5$t>(#5(:$oooPpX:XXFZ$45$-4?-,'(#5$42$5-%4-6-,'4($?-66#&#4,#:$ $

$

6,--$./"L0"".'($'&#$(.#$=-4#(-,5$26$(.#$=-))-4%$'55'*5$-4$;-%0&#$Yl$R.#$&#/-#7#&$'5=5$

'5$%#4#&'))*$-($-5$?-66-,0)($(2$32?#)$(.#$-3+',($26$CD>F\$CD>EF$-4(#&',(-245$-4$/-(&2:$

#$)7,.)$0"R.'4=5$62&$(.#$,24,#&45:$"#$'%&##$7-(.$(.#$&#/-#7#&$(.'($-($-5$?-66-,0)($(2$

32?#)$(.#$-3+',($26$CD>F\$CD>EF$-4(#&',(-245$-4$/-(&2:$J/#4$528$7#$.'/#$,24?0,(#?$

#A+#&-3#4(5$(2$#A+)2&#$(.#$-3+',($26$CD>F\$CD>EF$-4(#&',(-24$24$(.#$=-))-4%$#66#,(5$26$

R$,#))5$/-'$,.'4%-4%$(.#$?25#5$26$SCD>EF$+&2(#-48$(.#$&'(-25$26$(032&$,#))5QGDah$R$,#))58$

2&$(.#$,2,0)(0&#$(-3#:$

;2&$'4')*L-4%$(.#$?25#>?#+#4?#4($&#)'(-245.-+$26$SCD>EF8$TF]>;FX>MO@>Ji;C$

,#))5$7#&#$5(-30)'(#?$7-(.$WXx4%$3)>F$B;U>g$NC#+&2(#,.P$62&$Wb$.$(2$-4,&#'5#$(.#-&$CD>

EF$#A+&#55-24:$C&-3'&*$MO@>5+#,-6-,$GDah$R$,#))5$7#&#$52&(#?$6&23$(.#$5+)##45$26$

MR>F$(&'45%#4-,$3-,#$05-4%$'$GDa'$NE*WP$V-,&21#'?5$c-($NV-)(#4*-$T-2(#,:8$G@8$k`@P$

'4?$7#&#$',(-/'(#?$1*$52)01)#$'4(->3205#$GDY$'4(-12?*$N,)24#\$Fb[>WGFF8$T-2E#%#4?P$

'4?$ '4(->3205#$ GDWa$ '4(-12?*$ N,)24#\$ Y_:[F8$ T-2E#%#4?P:$ R.#48$ B;U>g>5(-30)'(#?$

TF]>;FX>MO@>Ji;C$,#))5$'4?$',(-/'(#?$MO@>5+#,-6-,$GDah$R$,#))5$7#&#$,2,0)(0&#?$

'($'$,#))$&'(-2$26$F\[$-4$(.#$,0)(0&#$50+#&4'('4(5$,24('-4-4%$F8$W$2&$b$4%$3)>F$SCD>EF$

+&2(#-4:$R7#4(*>620&$.20&5$'6(#&$,2,0)(0&#8$(.#$50+#&4'('4(5$,24('-4-4%$MO@>5+#,-6-,$

GDah$ R$ ,#))5$ 7#&#$ &#32/#?8$ '4?$GGc>a$ &#'%#4($7'5$ '??#?$ (2$ (.#$ TF]>;FX>MO@>



Ji;C$,#))5$62))27#?$1*$3#'50&-4%$(.#$'152&1'4,#$'($b[X$43:$@5$5.274$-4$;-%:$e_'8$

7-(.$(.#$,24,#4(&'(-245$26$SCD>EF$+&2(#-4$-4,&#'5#?$6&23$F$(2$b$%$3)>F8$(.#$/-'1-)-(*$26$

TF]>;FX>MO@>Ji;C$,#))5$?#,&#'5#?$6&23$aY:]br$(2$b[:]_r8$-4?-,'(-4%$-4,&#'5-4%$

SCD>EF$ ?25#$ (2$ &#?0,#$ (.#$ CD>F\$ CD>EF$ -4(#&',(-245$ ,'4$ #4.'4,#$ (.#$ '4(->(032&$

,*(2(2A-,-(*$26$GDah$R$,#))5:$

;2&$'4')*L-4%$(.#$=-4#(-,5$26$(.#$=-))-4%$'55'*58$B;U>g>5(-30)'(#?$TF]>;FX>MO@>

Ji;C$,#))5$'4?$',(-/'(#?$MO@>5+#,-6-,$GDah$R$,#))5$7#&#$,2,0)(0&#?$'($?-66#&#4($&'(-25$

N(032&$,#))5QGDah$R$,#))5\$F\W8$F\[$2&$F\FXP$-4$(.#$,0)(0&#$50+#&4'('4(5$26$UCG24(&2)>$2&$

UCR*&>SCD>EF>(&'456#,(#?$TF]>;FX$,#))5:$@6(#&$,2,0)(0&-4%$62&$b8$a8$FW$2&$Wb$.20&58$(.#$

50+#&4'('4(5$,24('-4-4%$MO@>5+#,-6-,$GDah$R$,#))5$7#&#$&#32/#?8$'4?$GGc>a$&#'%#4($

7'5$'??#?$(2$?#(#,($(.#$/-'1-)-(*$26$TF]>;FX>MO@>Ji;C$,#))5:$@5$5.274$-4$;-%:$e_18$

7-(.$(.#$-4,&#'5#$26$(032&$,#))5QGDah$R$,#))5$&'(-2$'4?$(.#$#A(#45-24$26$,2,0)(0&#$(-3#8$

(.#$/-'1-)-(*$26$TF]>;FX>MO@>Ji;C$,#))5$?#,&#'5#?$%&'?0'))*:$R.#5#$&#50)(5$-4?-,'(#?$

(.'($ -4,&#'5-4%$ (.#$ R>,#))$ 4031#&$ 2&$ =-))-4%$ (-3#$ ,'4$ #4.'4,#$ (.#$ '4(->(032&$

,*(2(2A-,-(*$26$GDah$R$,#))5:$

$

I&8E"#Q"GGc>a$'55'*5$26$(.#$=-4#(-,5$26$GDah$R$,#))$=-))-4%$#4.'4,#?$1*$SCD>EF:"4"

G#))$ /-'1-)-(*$ 26$ B;U>g>5(-30)'(#?$ TF]>;FX>MO@>Ji;C$ ,#))5$ '6(#&$ 1#-4%$ ,2,0)(0&#?$

7-(.$MO@>5+#,-6-,$GDah$R$,#))5$-4$(.#$,0)(0&#$50+#&4'('4(5$,24('-4-4%$?-66#&#4($SCD>

EF$,24,#4(&'(-245:$D$G#))$/-'1-)-(*$26$B;U>g>5(-30)'(#?$TF]>;FX>MO@>Ji;C$,#))5$'6(#&$

1#-4%$,2,0)(0&#?$7-(.$MO@>5+#,-6-,$GDah$R$,#))5$'($?-66#&#4($,#))$&'(-25$'4?$?-66#&#4($

(-3#$+2-4(5$-4$(.#$,0)(0&#$50+#&4'('4(5$26$UCG24(&2)>$2&$UCR*&>SCD>EF>(&'456#,(#?$TF]>;FX$

,#))5:$R.#$?'('$'&#$5.274$'5$(.#$3#'45$n$`JV$26$n =$b:$

$

6,--$./" M0$ R.#$ '0(.2&5$ 5('(#$ (.'($ (.#$ &#,&0-(3#4($ 26$ Uc$ ,#))5$ ,24(&-10(#?$ (2$ (.#$

(.#&'+#0(-,$#66-,',*:$".-)5($(.-5$-5$+255-1)#8$-($7'5$42($#A+#&-3#4('))*$?#(#&3-4#?$'4?$

52$(.-5$,233#4($5.20)?$1#$526(#4#?:$



#$)7,.)$0"R.'4=5$ 62&$ (.#$ 50%%#5(-245:$ "#$.'/#$ 526(#4#?$ (.#$ ?#5,&-+(-24$ '120($ (.#$

(.#&'+#0(-,$&2)#$26$(.#$&#,&0-(3#4($26$Uc$,#))5$-4$(.#$&#/-5#?$3'405,&-+($N)-4#$YIX$(2$

YIb$26$+'%#$WYP:$



REVIEWERS' COMMENTS

Reviewer #1 (Remarks to the Author): 

All the previous critiques have been addressed with additional experiments and further discussion of 
this study and the literature. The technical issues have been largely fixed, and further discussion with 
the citation of additional literature has alleviated the concern about the novelty of this study. No new 

critiques are given to the revised manuscript. 

Reviewer #2 (Remarks to the Author): 

The author addressed my comments. 

Reviewer #3 (Remarks to the Author): 

The authors have provided some new data to address some concerns I raised with regards to 
specificity of the promoter and FACS gating strategies. However, there are two remaining points that I 

feel were in adequately addressed. 

1) As demonstrated In Figure 6 there is very minimal benefit compared to systemically administered 
anti-PD-L1. This is unlikely to yield a significant difference in the clinical situation. It is unusual that 
anti-PD-L1 induced a loss of body weight as this has not been previously reported with the use of 

anti-PD-L1 in C57BL/6 mice. 

2) This reviewer is not at all convinced that one formal experiment per therapeutic model is sufficient 
to provide robust conclusions. Further repeats should be performed for these studies.



We greatly appreciate the comments of the referees, helping us improve the quality of 

the manuscript. For the purpose of clarity, the reviewer’s comments are in black while 

our point-by-point responses are marked in blue.

Reviewers' comments: 

Reviewer #1:

General comment: All the previous critiques have been addressed with additional 

experiments and further discussion of this study and the literature. The technical issues 

have been largely fixed, and further discussion with the citation of additional literature 

has alleviated the concern about the novelty of this study. No new critiques are given 

to the revised manuscript.

Response: Thanks a lot.  

Reviewer #2:

General comment: The author addressed my comments.

Response: Thanks a lot.

Reviewer #3:

General comment: The authors have provided some new data to address some 

concerns I raised with regards to specificity of the promoter and FACS gating strategies. 

However, there are two remaining points that I feel were in adequately addressed.

Response: Thanks a lot.

Comment 1: As demonstrated In Figure 6 there is very minimal benefit compared to 

systemically administered anti-PD-L1. This is unlikely to yield a significant difference 

in the clinical situation. It is unusual that anti-PD-L1 induced a loss of body weight as 

this has not been previously reported with the use of anti-PD-L1 in C57BL/6 mice.

Response: Thanks for the comments. As shown in Fig. 6b, it’s true that NPTyr-αPD-L1



expressing anti-PD-L1 scFv only induced very minimal benefit in comparison to the 

systemically administered anti-PD-L1 antibody, but NPTyr-C9AP expressing both anti-

PD-L1 scFv and CXCL9 showed significantly better anti-tumor effects than the 

systemically administered anti-PD-L1 antibody. The tumor growth inhibition rate of 

NPTyr-C9AP treatment group was 78.2% while that of anti-PD-L1 antibody treatment 

group was 58.0%. In addition, the tumor immune profiling results of the tumors after 

different treatments also showed that local expression of CXCL9 and anti-PD-L1 scFv 

in tumor tissue by NPTyr-C9AP induced significantly higher intratumoral infiltration and 

activation of T cells. We agree with the reviewer that the therapeutic effects in mouse 

model can not ensure significant benefits in patients due to the differences between the 

tumors of human and mouse. Thus, we will investigate the anti-tumor effects of our 

tumor-specific gene nanomedicines in further preclinical and clinical studies. 

In regard to the loss of body weight of C57BL/6 mice after the systemic injection 

of anti-PD-L1 antibody in our study, we speculate that may result from PD-L1 

blockade-induced T-cell cytotoxicity to normal tissues. Because PD-L1 is not only 

expressed in tumor cells but also in dendritic cells (DCs), macrophages, B cells, 

endothelial cells, epithelial cells, fibroblasts, and so on (Nat Med. 2003 May;9(5):562–

7, Sci Transl Med. 2016 Mar 2;8(328):328rv4). Systemic injection of anti-PD-L1 

antibody can block the PD-L1 of these normal cells to induce T-cell cytotoxicity against 

these normal tissues (Ann Oncol. 2015 Dec;26(12):2375–91), thereby leading to 

immune-related adverse events (irAEs), such as diarrhea, rash, colitis, hepatitis, 

hypothyroidism, arthritis, etc. (Curr Oncol Rep. 2020 Mar 21;22(4):1–11, Nat Rev Clin 

Oncol. 2019 Sep;16(9):563–80). These irAEs have been widely observed in the clinical 

situation after the treatments of anti-PD-L1 antibodies, including atezolizumab, 

durvalumab and avelumab, with an incidence of about 20–60% (Nat Commun. 2022 

Jan 19;13(1):392, Lancet. 2017 Jan 21;389(10066):255–65, Lancet Oncol. 2018 

Apr;19(4):521–36, Lancet Oncol. 2017 May;18(5):599–610). Some works reported 

that the irAEs caused by systemically administered anti-PD-L1 antibody could lead to 

the loss of body weight of BALB/c mice (J Control Release. 2019 Jun 28;304:233–41,



Sci Immunol. 2019 Jul 12;4(37):eaau6584). As for C57BL/6 mice, some works 

reported that anti-PD-L1 antibody treatment induced no body weight loss (Cancer 

Immunol Immunother. 2021 Dec;70(12):3541–3555), but the results of some other 

works also showed that anti-PD-L1 antibody treatment could slightly affect the body 

weight of C57BL/6 mice (Biochem Biophys Res Commun. 2020 Feb 12;522(3):604–

11). In our study, the loss of body weight was observed in C57BL/6 mice after the 

systemic administration of anti-PD-L1 antibody, which maybe because the high 

frequency of administration (every other day for five injections) aggravated the irAEs 

of anti-PD-L1 antibody. 

Comment 2: This reviewer is not at all convinced that one formal experiment per 

therapeutic model is sufficient to provide robust conclusions. Further repeats should be 

performed for these studies.

Response: Thanks for the comment. We agree that repeats of experiments are 

important. To acquire solid conclusions, all of the therapeutic experiments in this work 

were carefully designed according to the principle of 3Rs (Replacement, Reduction and 

Refinement) and ARRIVE guidelines. As we have mentioned in the previous response, 

the therapeutic experiments were repeated twice, including one experiment using 2–3 

mice per group and one experiment using 6–10 mice per group. Each mouse in the 

experiments was biologically independent, which can also represent the reproducibility. 

In addition, we have investigated the therapeutic effects of our gene nanomedicines in 

three melanoma models and three other tumor models to provide robust conclusions. 

Especially, the therapeutic effects of NPTyr-C9AP on B16-F10 melanoma model were 

repetitively tested in three independent experiments (Fig. 4e, Fig. 4g and Fig. 6b), 

which also can be considered as repeats to prove the reliability of our conclusions. 

Furthermore, the therapeutic experiments of Fig. 5 and Fig. 8 were additionally repeated 

in the last revision to obtain comprehensive immune profiling of tumor tissues. Thus, 

the therapeutic experiments have been performed repetitively and the conclusions are 

solid. 


