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Reviewer #1 (Remarks to the Author):

The authors should be applauded for the breadth and scope of their work. To take an unexplained 

observation from the field and come up with a possible explanation down to the role of specific a-

glucan related proteins is commendable. This is a great example of the power of collaborative 

science. While I get the sense from your data that the overall model you outline in Figure 6 will 

eventually be validated, I am not sure that your data at the time support this model. While not 

every observation needs to be explained by a mechanism, additional mechanistic insight and data 

would greatly bolster the authors’ model. A number of suggestions to achieve this end are outlined 

below. Furthermore, should the authors' model be validated, this is of great importance not just 

for understanding the marine carbon cycle but for the role of a-glucans in other niches like the soil 

and the gut microbiota.

One reason I don’t believe the authors have the data to support their overall model is the apparent 

lack of any statistical analyses in this manuscript, apart from Figure S4a. I am hoping this is an 

oversight and do appreciate that with as many authors as are listed here, things get lost. However, 

this needs to be remedied. Furthermore, averages and standard deviations alone on the graphs 

are not enough – individual data points need to be displayed throughout.

Figure 1A – I am quite concerned that I can trace the bacterial TCC data in this panel to the gray 

trace in Figure 1C of PMID: 37069671. Furthermore, the data in Figure 1A and B stop at ~May 20 

but the data in C go until May 29. You have the bacterial TCC data until May 29th as this is in your 

previously published work.

Figure 1D – please indicate how you defined a PUL as an a-glucan one in the legend. Until you 

have bonafide a-glucan binding data with a representative SusD, I am skeptical of including the 

SusC/D pairs in this analysis.

Figure 2 – This will be mentioned in my comments about Figure S1, but the authors should 

consider overexpressing and purifying a couple of representative looped and open SusDs and 

performing binding experiments to 1) confirm they bind a-glucan and 2) confirm they bind 

different a-glucans/a-glucan motifs. Overall, though, Figure 2 was given a lot of space for not a 

very big point. I might consider putting this in the supplement.

Figure 3 – It does not make sense to root this tree, or include, for that matter, B. theta SusB as 

this is a GH97, not a GH13. GH13_10s are active on trehalose containing glucans – I would double 

check CAZy for your annotations here and on all of the GH13s as they have been updated since 

2020. Please include more experimental detail in the legend – how long the reaction was 

performed? What molarity of enzyme? GH13A and C appear to be endo acting (if they can break 

down b-cyclodextrin) so I am surprised you don’t get bigger products (in your FACE analysis) on 

glycogen. Glycogen is heavily branched and GH13A/C don’t seem to accommodate a1,6 branch 

points so how is glycogen getting broken down to DP1/2?

Figure 4 – I am surprised by the apparent presence of 70% non-Glc monosaccharides in this 

intracellular polysaccharide. I would expect this to mostly be bacterial glycogen/a-glucan. Did you 

validate that you did not get extracellular polysaccharide in this prep? Either exopolysaccharide or 

capsule/LPS? In your methods, you mention a gelatinous pellet in line 631 before some final 

ethanol washes. Glycogen is readily soluble in water which makes me think this gelatinous mixture 

contains more than just a-glucan. Your methods and statistics in panel B across treatments would 

be helpful. Panel C – could the authors speculate as to why they get DP2 products with GH13B on 

this a-glucan but not on glycogen or pullulan in Figure 2? I am not a FACE expert, but why isn’t 

the acid hydrolyzed lane brighter for DP1s?

Figure 5 – Half of your claim in lines 270-272 in the main text are patently false according to your 

data in Figure 5A. Lysates of Polaribacter bacteria grown on a-glucan extract and glycogen appear 

to have the same activity on glycogen and pullulan. Those grown on alginate do clearly have less 

activity, however. Without any statistical analyses, I am skeptical of making any conclusions from 

the data acquired for this Figure. I don’t see methods for this experiment. How did you normalize 

how much protein you used in the DNSA assay. Furthermore, you don’t mention what 



concentration of polysaccharide the bacteria were grown on for these experiments. Please remedy.

Why is there nearly no activity on glycogen and pullulan in Muricauda lysates if the bacteria are 

apparently able to grow (albeit not well) on glycogen and the a-glucan extract?

Figure 5B – these data don’t really match up with the figure from 1A for Polaribacter – shouldn’t 

there be more activity on a-glucans if the extract apparently forces the bacteria to make more of 

the a-glucan PUL proteins than glycogen does? Again – statistics are needed to demonstrate that 

the extract and glycogen induce more of the a-glucan PUL than alginate. I appreciate that 

transcription does not equal translation, but I am wondering from a time and cost perspective why 

the authors chose to do proteomics and not qPCR or even RNAseq? Please update the subfamily 

annotations in this panel as the GH13 next to the GH65 has been assigned a subfamily and the 

GH13_10 is probably not a GH13_10.

Supplementary Figure 1 – Panel A. This is misleading – these are annotated as predicted PUL 12 

and 13 in the CAZy PULDB, not a single locus as depicted here. Furthermore, part of PUL 12 has 

been left out of the figure, including another SusC/D pair. Given this is a paper about e-glucans, I 

would encourage the authors to include GH13 subfamily numbers (updated ones as well). Please 

also include locus tags on this panel. GH97 enzymes are active on a1,6 bonds so besides the 

GH31, this probably contributes to the bacteria’s ability to forage on branched a-glucans.

Panel B – it would be helpful to include looped on the left panel label and open on the right panel 

label, instead of the species names. Please pick a different angle to make your point here, 

however. The left panel actually looks “looped” to me, either because of the angle or that the 

modeled cyclodextrin molecule is the same color as the protein. Nonetheless, the right panel looks 

closed to me. I would encourage the authors to remake this figure with the AlphaFold confidence 

score colors overlayed onto the structure as the database is notoriously bad at predicting loops. 

This is also why I am skeptical of making so many conclusions based on a model. The authors 

have these two isolates in hand and thus I encourage them to overexpress and purify each of 

these SusD proteins and perform binding studies to confirm that they do bind to an e-glucan 

ligand.

Panel C – Why did the extract precipitate in the left panel but not the right? I am not familiar with 

the Muricauda species used here – is the growth on extract and glycogen meaningful? Stats are 

needed to say it grows better on extract/glycogen than pullulan. Could you include MPM only 

controls (with no carbon source) and a carbon source that it grows well on as a positive control? 

(This needs to be done for both species, actually). I am suspicious that the Muricauda species does 

not grow well because the only extracellular enzyme part of the PUL in Panel A is a subfamily 

38….which you showed has very little activity (that is probably exo). I’m surprised that this 

organism grew at all, actually, when the GH13_38 showed no activity on glycogen. I would 

encourage the authors to include a positive control growth condition (glucose?) and do RNAseq to 

see, compared to growth on glucose, what genes are upregulated by glycogen, pullulan and the 

extract. Is the entire suite of genes in panel A upregulated when the bacteria grow on a-glucan?

Supplementary Figure 2 – for readers unfamiliar with a-glucans, it might be nice to include 

diagrams of all the oligo/polysaccharides tested. Please clarify in the legend that the (-) lanes lack 

enzyme. Please include more detail in the figure legends – like what concentration of enzyme was 

used and how long the reactions were allowed to proceed. Could the authors explain why they 

used FACE and not TLC here? It would be helpful to see the non-degraded cyclodextrins and 

polysaccharides to know they were actually included in the reactions, which you can’t see here but 

can see with TLC.

Supplementary Figure 3C – why are there no CAZymes present in the a-glucan degradation May 

2020 bloom? I would also expect some error bars here even if they are only technical replicates.

Supplementary Figure 4 – How can you rule out that the increased abundance of a-glucan was not 

simply due to the presence of more bacteria? The authors should include growth curves with panel 

A. Please provide some more detail than “specific enzymatic hydrolyses” in panel B. Which 

enzymes? Akin to my question with panel A…is there more a-glucan in the later dates simply 



because there are more Polaribacter and Aurantivirga? Panel B was also referenced out of order in 

the main text. Please remedy.

Supplementary Figure 5 – Panel A goes directly against the caption to this figure. I see no increase 

in abundance over time of Glg proteins. They appear to stay stable from 18 – 48 hours. I see no 

difference over time in any of the sets of proteins, actually. Please include statistics here to 

demonstrate the difference, if it exists.

Supplementary Figure 6 – please include more detail in the figure legends about how the lysate 

reactions were performed.

I am not sure what kind of polysaccharide they extracted. If it’s a-glucan then why did they only 

get 30% glucose from their monosaccharide analysis? How do you know you don’t have 

contaminating extracellular polysaccharide? Is the particular species of Polaribacter you are 

working with known to make an exopolysaccharide?

Specific lines:

61 – could you define necromass here briefly? This is targeted to a broad audience.

64 – need an “a” between “as” and “major”

87 – PUL, as defined here, is already plural so PULs is redundant. Either say “PUL enable 

specialzed….” Or redefine PUL as polysaccharide utilization locus and then you can say PULs.

87 – what do you mean by “succession”? Did you mean proximity?

125 – you need to cite your previous data here and in the legend for Figure 1.

164 – change “about” to “approximately”

168 – a-glucans should not be plural

187 – please clarify where these “isolates” came from.

190 – this is mentioned elsewhere but if you have GH97s highly represented in your isolates, that 

could be the source of a1,6 activity. Do you have a citation for the GH13_31 a1,6 activity? Can you 

purify the enzyme and show this?

197 – Glyocgen and pullulan contain both a1,4 and a1,6 linkages. Glycogen is not mostly a-1,4-

linked. It contains a significant number of a1,6 branch points, more than plant amylopectin. 

https://doi.org/10.1016/B978-0-12-821848-8.00172-4

199 – Please clarify that this product is likely panose otherwise it seems like this enzyme is a 

dedicated pullulanase that hydrolzyes a1,6 bonds to produce maltotriose.

216 – until you purify an enzyme with a1,6 activity, I don’t think you can say the marine bacteria 

are adapted towards glucan containing a1,6 bonds.

224 – “linear glycogen” is a bit of a misnomer. The definition of glycogen is that it is a branched 

molecule. Maybe call it a1,4 glucan at this point.

231 – “laminarin-targeting Glg-proteins” is a bit confusing. Could you clarify what you meant here?

233 – Is this really a response specific to only laminarin? Would growth on alginate or fucoidan 

lead to a-glucan synthesis?

234 – need a “the” before “sole”



237 – same question as in line 233

257 – Since this a-glucan storage and release is central to your model, I think it is imperative for 

you to run some analytical techniques, like NMR, on this purified polysaccharide to determine its 

structure. Do you simply have bacterial glycogen or is there something special about Flavobacteriia 

intracellular a-glucan?

277 – I think you meant to cite 5B and not 5A. I would recommend doing qPCR and not 

proteomics to show this.

288 – The difference in a-glucan utilization you observe is likely due to the presence of different 

GH13s, not the SusDs. If you wish to make the point that SusDs also drive this difference, they 

need to be expressed, purified and have their a-glucan binding ability characterized.

299 – I don’t think it is fair to say that the Muricauda strain can “quickly take up and recycle these 

a-glucans” when it didn’t show very robust growth on extracted a-glucan, pullulan or glycogen.

310 – Muricauda targeting simple alpha glucans is a bit confusing to me. By simple do you mean 

shorter or just less complex/branched? Do you think Muricauda grows on a-glucan polysaccharide 

degraded by Polaribacter? The Polaribacter enzymes kind of go against the “selfish PUL” paradigm 

if they are capable of degrading a-glucan to DP1/2 and they contain SP2 signal peptides (ie are all 

on the outside of the cell). Do you think Muricauda forages on these DP1/2 products?

327 – I don’t think it is right to say they are structurally similar when you haven’t characterized 

the structure of your proposed bacterial a-glucan.

351 - do you have a reference for this statement?

376-78 – Is it fair to compare the extracted pigments if they were purified differently?

412 – stated elsewhere but please update predicted GH13 subfamilies to the current CAZy 

database.

432 - -1 needs to be in superscript.

550 – Please list the source of all oligo and polysaccharides used in your work.

587-589 - Your methods describe cloning of GH13 proteins 1, 2 and 3 but the main text describes 

them as A, B and C. Please be consistent. Were these cloned without the predicted SP2 signal 

peptides?

604 – please also provide final protein concentrations. 25 ug is a lot of protein….especially to let 

the reaction run for 24 hours.

633 – how did you validate that you didn’t have any membrane bound polysaccharides?

637 – stated elsewhere but it would be standard practice to characterize your polysaccharide via 

an initial isoamylase treatment (to remove branch points and allow you to determine the degree of 

branching and chain length distribution) followed by b-amylase/a-amylase treatment. See 

PMC7407607

Minor: the authors provide gene locus tags that don’t correlate with protein locus tags. Could the 

authors provide protein names and what database they are derived from (GenBank, IMG, 

UniProt?).



Reviewer #2 (Remarks to the Author):

4GKFNGT GV CN FGUETKDG CP KPXGUVKICVKQP KPVQ INWEQUG E[ENKPI KP VJG QEGCP$ D[ OGCPU QH DCEVGTKCN c%

glucans that appear to be recycled by the bacterioplankton community. With algal laminarin 

UGTXKPI CU RTKOCT[ KPRWV ECTDQP UQWTEG$ DCEVGTKC RTQFWEG c%INWECPU$ WPFGTIQ EGNN N[UKU$ CPF VJG

TGNGCUGF c%INWECPU CTG VCMGP WR D[ QVJGT URGEKGU$ HQTOKPI C NQQR& >WRRQTV KU FTCYP HTQO IGPQOKE

analyses, growth studies, transcriptomics, proteomics, and enzyme characterisation work. The 

story is very compelling, and the work represents a major advance, building on previous insightful 

studies from this cluster of authors looking at the importance of laminarin in the ocean. This work 

defines an aspect of carbon cycling that had previously been overlooked, and indeed establishes 

bacterial glycans as a major carbon source for bacterioplankton. While the overall story told in the 

paper is very compelling, some of the experimental data are not quite convincing in their support 

of specific points of discussion. Some data points may be over-interpreted when drawing 

conclusions. And the writing could be improved in places, for better clarity. The points below 

should be addressed prior to publication, but on the whole this is a very nice and sound piece of 

work.

Some references are out of date. Reference 10 is a review from 2009, cited in the Introduction as 

a general discussion on PULs, a topic on which many more reviews have been published in the past 

3-5 years. Moreover, the review cited focusses on human gut symbionts, whereas other reviews 

have been published that also discuss environmental species and may therefore be more relevant. 

Similarly, reference 57 for the CAZy database is very out of date (2009) and has been superseded 

more than once. See the CAZy website for guidelines on how to cite the use of the tool today (i.e., 

there is a paper in Nucleic Acids Res from 2022).

In the Introduction on pg5, the authors say “In this study, we show that marine 

7NCXQDCEVGTKKC]FGITCFG VJG OKETQCNICN d%INWECP NCOKPCTKP CPF WUG GZEGUU INWEQUG VQ U[PVJGUK\G c%

glucan storage polysaccharides.” Where is the evidence in this paper that excess non-metabolised 

INWEQUG HTQO NCOKPCTKP IQGU FKTGEVN[ KPVQ C RCVJYC[ HQT c%INWECP U[PVJGUKU2 3 UKOKNCT UVCVGOGPV KU

made in the Discussion on pg13, “Our data suggest that a substantial fraction of this laminarin is 

PQV KOOGFKCVGN[ TGOKPGTCNK\GF DWV TCVJGT EQPXGTVGF VQ DCEVGTKCN c%INWECPU&̀ AJKNG VJKU KU CP

interesting theory and would fit with the data presented, I don’t agree that it has been proven or 

even tested in this study. The authors do verify that “laminarin degradation coupled with 

UKOWNVCPGQWU c%INWECP%U[PVJGUKU EQWNF DG EQPHKTOGF YKVJ CP KUQNCVGF UVTCKP KP XKVTQ` DWV : FQPbV

CITGG VJCV VJGUG FCVC UJQY C FKTGEV VTCPUHGT QH INWEQUG HTQO OGVCDQNKUGF NCOKPCTKP KPVQ CP c%

glucan synthesis pathway.

The “Helgoland Roads time series” is first mentioned on line 137 and is not defined – please 

provide some context as to what this is/was.

<P NKPG (+' VJG CWVJQTU UVCVG VJCV _6KPQRJ[EGCG CNUQ MPQYP VQ EQPVCKP c%INWECPU]OCFG WR . VQ

47% of the eukaryotic population.” Since the abundance of some of these species correlates well 

YKVJ VJG aOCKP RJCUGb UGEQPF DNQQO$ YJ[ YGTG VJG[ PQV EQPUKFGTGF CPQVJGT OCLQT UQWTEG QH c%

glucan substrate, which would disrupt the notion of an almost self-sustaining bacterial loop?

In the paragraph beginning line 155, it would be helpful to mention the enzyme specificities 

typically found for GH13 enzymes, as not all readers will be familiar with the family.

Lines 163-164, can proteins be classed into functionally distinct groups based only on structure 

predictions, without any functional characterisation data? The proposed differences in specificity 

make sense but it appears that the GH13 abundance in PULs with different types of SusD is the 

only supporting evidence for a difference in binding specificity, since both SusDs seem to have 

been modelled with the same ligand.



Line 172, a small issue of lack of clarity in writing. Is “more GH13s” really an indicator of greater 

diversity than “some GH13s” ?

In the growth studies shown in Figure S1B-C, I would like to see control experiments using glucose 

and a “no carbon source” unsupplemented medium to see the baseline for minimal possible 

growth. Polaribacter growth on the extract is minimal (and apparently confounded by aggregation 

issues), and growth for Muricauda is at the same minimal level for all experiments shown here. 

Given the overall low level of growth for Muricauda, I don’t support the statement on line 181 of 

the main manuscript that there is evidence of a ‘strong’ preference for glycogen versus ‘poor 

growth’ on pullulan, since both seem poor. A glucose control experiment would be very helpful for 

demonstrating ‘good’ growth, and an experiment without any carbon source would clarify whether 

either species is able to use the extract at all.

On Figure S1B, consider highlighting (where present) the loop that is absent in the ‘open’ SusD 

structure.

The paragraph on line 186-192 is very unclear, please try to re-phrase all of it. I am not sure what 

was compared to what, or for what purpose.

The three characterised GH13 enzymes are referred to in text as GH13A, GH13B, and GH13C, 

starting on pg8. Yet the PUL shown in Figure 5 does not indicate which these are in the PUL. And in 

the Methods section on pg23 (Cloning section) and pg25 (Bacterial glycan characterisation section) 

they are referred to as GH13 (1), GH13 (2), and GH13 (3). Confusing! Naming consistency is 

essential.

The FACE results are not always clear, with some showing a “simile/frown” artefact that makes 

comparison with standards difficult, and many showing a green line across all or most lanes. Since 

HPAEC-PAD was used for other experiments, why was it not used for oligosaccharide analysis? The 

data could have been cleaner.

On pg9, line 231, what are the “laminarin-targeting” glg proteins? This paragraph in general is 

TCVJGT WPENGCT CPF EQPHWUKPI1 UKPEG 8NI RTQVGKPU CTG RTGUGPVGF CU DGKPI KPXQNXGF KP c%INWECP

synthesis, whereas “laminarin-targeting” implies degradation. On Figure S3, panel B is labelled 

YKVJ _c%INWECP DKQU[PVJGUKU` CPF KP VJG NGIGPF KV KU FGUETKDGF CU UJQYKPI _8NI%RCVJYC[` ^ JQY

does that relate to laminarin?

<P NKPG )++ KV UVCVGU _]YG UJQYGF KPETGCUGF COQWPVU QH c%INWECP RTGUGPV KP VJG EWNVWTG "7KI

>,5#&̀ 4WV 7KIWTG >,5 UJQYU RTQVGKP CDWPFCPEG QH c%INWECP =@; RTQVGKPU& AJGTG KU VJG FCVC

UJQYKPI VJG COQWPV QH c%INWECP CEEWOWNCVKPI KP EWNVWTG OGFKWO2

More detail is needed about the characterisation of the extract. Figure 4A shows sugar composition 

of the extract, and the legend implies that this was achieved using enzyme hydrolysis – is that 

accurate? The Methods section would suggest acid hydrolysis was used, and I assume this was for 

analysis of the extract, so the Figure 4 legend should be corrected. In addition, how was the 

“mol%” content of each sugar determined? Is this representative of the entire sample, or only of 

the carbohydrate portion of the sample? (i.e. were the amounts of each sugar detected by HPAEC 

simply added together, or was a % of sample original weight determined?) The purity of the 

polysaccharide in terms of the absence of protein, lipid, etc is very important in understanding 

results of the growth study.

Standards are not labelled on the FACE image shown in Figure 4C.

Lines 273-274, where protein abundance is compared to alginate controls. Some of the proteins 

from the PUL seem quite abundant in the alginate sample, while others do not – how do the 

authors account for this, and was alginate the most suitable choice as a control here?

Please check your references to Fig 5A and Fig5B – panel A shows enzyme assays for both species, 

panel B shows protein abundance for both species. (Mis-referenced on line 280 and possibly 

elsewhere)



;KPGU )/'%)/) UGGO VQ CUUWOG VJGTG CTG PQ c%INWECPCUGU HTQO QWVUKFG VJG =@; VJCV CTG DGKPI

expressed, have the authors looked at the whole genome to verify this?

?JG RCTCITCRJ KP NKPGU )00%*'. UC[U VJCV VJG CWVJQTU _JCXG UJQYP` VJCV c%INWECP WRVCMG KU _SWKEM`

and recycling is “rapid” – where has this been tested in this study? Have the authors for example 

examined the speed of transcriptional response in the PULs? I don’t see such supporting data.

;KPG *(0$ FKF VJG CWVJQTU EQPUKFGT EJCTCEVGTKUKPI VJKU RTGUWOGF c%($-% URGEKHKE 89(*B*(2 :V YQWNF

give clear support to the notion of a PUL targeting more complex polsyaccharides.

In the Methods, I note that the CAZy database was accessed in 2020 for transcript annotation. The 

database has been updated several times since then, with new families and sub-families being 

defined very frequently. Is it feasible to re-annotate the data with a more recent database?

Line 551-552 – why was a higher concentration of the extract provided compared to other 

polysaccharides, and does this not skew the growth data?

Line 569 – I assume (brand) is a holdover from an unfinished version of the manuscript.

What was the reaction volume used in enzyme characterisation assays (bottom of pg23)? And on 

line 611-612, what does it mean that assays were compared to solutions with only enzyme OR 

polysaccharide? Which was used as baseline?

A GH16 enzyme from Christiangramia forsetii is mentioned in a figure legend, but it is not referred 

to anywhere in the text. There should be explanation somewhere of why this was used.

Reviewer #3 (Remarks to the Author):

General comments:

Beidler and colleagues combine field and culture data to assess the role of laminarin degradation 

products in fueling secondary production in marine bloom events. They use proteomics, 

carbohydrate analyses, culture experiments and recombinant enzyme characterization to identify 

the proteins and linkage patterns associated with bacterial usage of algal-derived carbohydrates 

such as laminarin. The authors are quite thorough in their analyses and pose a compelling set of 

interpretations from their data. However, my impression is that their overall point is not 

necessarily supported by the data that they present. The data thoroughly covers the production 

and consumption of a-glucans by bacteria and their specificity towards different glucan linkages – 

but it does not cover the field component which is then summarized in Figure 6. Specifically, the 

temporal evolution of the system is not well-supported by the data presented here. The data is 

great, but I wonder if it is being used to tell the wrong story, or at least to speculate further than 

the data can go? For example, in Figure 6 (the summary figure), there are a few places where 

data seems to be missing and/or incomplete. Is there clear evidence of the temporal separation 

between steps 3 and 5? My read of the data presented is that the progression from B-glucan PULs 

to a-glucan PULs is not available here. If that is wrong, perhaps this data could be displayed or 

described more prominently. Second, it is not clear if the soluble a-glucans depicted in the center 

of the figure have been observed in seawater by the authors. Certainly glucose and its small 

polymers are vanishingly dilute in seawater, but do the authors have data on the rates of turnover 

of this pool? I believe that the turnover rates could be quite fast, but there is no data to constrain 

these values and test this hypothesis. Finally, the grazing / viral lysis hypothesis for a-glucan 

production is not tested. There has been some nice work showing that intracellular composition is 

different between viral-infected and non-infected cells. Can the authors assess whether (or how 

much) this affects their hypothesis of lysed cells releasing a-glucans into the dissolved pool? Would 



infected and non-infected cells provide the same approximate amount of a-glucans to the 

dissolved pool? Does anyone know the answer to this question?

In general, then, I am impressed by the work represented in this paper, but I wonder if the 

authors have stretched the data a little further than is merited. I provide some additional specific 

comments below to improve the manuscript.

Specific comments:

1. Page 13, paragraph starting Line 331: I am not following the calculations presented here as to 

the importance of this process for bacterial cycling in marine systems. If these compounds are 

degradation products of laminarin, then isn’t their carbon content accounted for in the laminarin 

value? My sense of this calculation is that it is based on cellular content prior to release and 

degradation. I’m not sure that these degradation products constitute an additional pool of carbon. 

I do think that the rate of degradation is important, particularly if the degradation steps release 

CO2 and thus they could constitute an important component of respiration. But the data and 

calculations presented here do not touch on this topic and so I am not clear on how this calculation 

helps us consider carbon cycle dynamics in a new way.

2. Figure 1 caption: I find the figure captions to be challenging for a non-expert to interpret so I 

am providing some areas of confusion for myself in the hope that fixing them will make the figures 

more accessible to a more general audience. For Figures 1C and 1D, why are there no values given 

for the y-axis? I realize that these are stacked figures, but could there be an example (or 

representative) y-axis for one of the graphs. Some sense of the range would be helpful for both C 

and D.

3. Figure 2 caption: The manuscript text referencing this figure discusses GH13 and other 

enzymes, but then they are not depicted anywhere in the figure. Can this be done? I am not an 

expert in these figures, so I can’t make sense of where GH13 would fall in this tree and thus I do 

not have a good reference point for the figure.

4. Figure 5 caption: In A, please describe the different bars in the graph. How does “release 

equivalent (glucose)” mean in the context of lysate activity (the only descriptor for Figure 5A)? For 

B, what is the y-axis? (what is riBAQ? This abbreviation is not described in the caption.)



"*&).!.*!+*&). ,$+'1 .* .%$ ,$/&$0$,-4 #*(($).-

CR_fdTcZae D:ECCI(-.(.02.08 l 8]aYR(X]fTR_d Wc`^ SRTeVcZR] _VTc`^Rdd Z_UZTReV R_ Z_ecR(

a`af]ReZ`_ ]``a hZeYZ_ eYV ^RcZ_V TRcS`_ TjT]V l 9VZU]Vc /9 +3" 

MV RcV XcReVWf] W`c eYV cZX`c`fd cVgZVh `W `fc ^R_fdTcZae R_U eYV ^R_j fdVWf] T`^^V_ed R_U 

dfXXVdeZ`_d eYRe hVcV ^RUV Sj eYV cVgZVhVcd Z_T]fUZ_X dTZV_eZ{T T]RcZ{TReZ`_d R_U cVWVcV_TV 

dfXXVdeZ`_d' hYZTY YV]aVU fd e` T`_dZUVcRS]j Z^ac`gV eYZd defUj) MV YRgV eR\V_ R]] a`Z_ed `W 

TcZeZbfV eYRe hVcV cRZdVU Sj eYV cVgZVhVcd Z_e` RTT`f_e' aVcW`c^VU RUUZeZ`_R] ViaVcZ^V_ed R_U 

cVgZdVU eYV ^R_fdTcZae RTT`cUZ_X]j' Rd hV UVeRZ] SV]`h)  

%&)'&*&( !"

JYV RfeY`cd dY`f]U SV Raa]RfUVU W`c eYV ScVRUeY R_U dT`aV `W eYVZc h`c\) J` eR\V R_ f_Via]RZ_VU 

`SdVcgReZ`_ Wc`^ eYV WZV]U R_U T`^V fa hZeY R a`ddZS]V Via]R_ReZ`_ U`h_ e` eYV c`]V `W daVTZWZT R(

X]fTR_ cV]ReVU ac`eVZ_d Zd T`^^V_URS]V) JYZd Zd R XcVRe ViR^a]V `W eYV a`hVc `W T`]]RS`cReZgV 

dTZV_TV) MYZ]V @ XVe eYV dV_dV Wc`^ j`fc UReR eYRe eYV `gVcR]] ^`UV] j`f `fe]Z_V Z_ =ZXfcV 1 hZ]] 

VgV_efR]]j SV gR]ZUReVU' @ R^ _`e dfcV eYRe j`fc UReR Re eYV eZ^V dfaa`ce eYZd ^`UV]) MYZ]V _`e VgVcj 

`SdVcgReZ`_ _VVUd e` SV Via]RZ_VU Sj R ^VTYR_Zd^' RUUZeZ`_R] ^VTYR_ZdeZT Z_dZXYe R_U UReR h`f]U 

XcVRe]j S`]deVc eYV RfeY`cdz ^`UV]) 8 _f^SVc `W dfXXVdeZ`_d e` RTYZVgV eYZd V_U RcV `fe]Z_VU SV]`h) 

=fceYVc^`cV' dY`f]U eYV RfeY`cd$ ^`UV] SV gR]ZUReVU' eYZd Zd `W XcVRe Z^a`ceR_TV _`e [fde W`c 

f_UVcdeR_UZ_X eYV ^RcZ_V TRcS`_ TjT]V Sfe W`c eYV c`]V `W R(X]fTR_d Z_ `eYVc _ZTYVd ]Z\V eYV d`Z] R_U 

eYV Xfe ^ZTc`SZ`eR) 

MV eYR_\ eYV cVgZVhVc W`c eYV a`dZeZgV WVVUSRT\ `_ `fc h`c\ R_U RaacVTZReV eYV T`_decfTeZgV 

TcZeZTZd^) MV YRgV cVgZdVU eYV T`cV ̂ VddRXV ̀ W eYV ̂ R_fdTcZae Z_T]fUZ_X eYV ̂ `UV] dY`h_ Z_ =ZXfcV 

2 %acVgZ`fd]j =ZXfcV 1& R_U YRgV dYZWeVU eYV W`Tfd ̂ `cV e`hRcUd eYV acVgZ`fd]j ̀ gVc]``\VU SRTeVcZR] 

R]aYR(X]fTR_ ]``a) =fceYVc^`cV' hV YRgV aVcW`c^VU RUUZeZ`_R] ViaVcZ^V_ed R_U RUUVU deReZdeZTd 

W`c R]] Raa]ZTRS]V R_R]jdVd e` dfaa`ce `fc Yja`eYVdZd) MV SV]ZVgV eYRe eYVdV Z^ac`gV^V_ed YRgV 

cVdf]eVU Z_ R ^`cV T]VRc R_U SVeeVc dfaa`ceVU acVdV_eReZ`_ `W `fc h`c\) 

E_V cVRd`_ @ U`_ze SV]ZVgV eYV RfeY`cd YRgV eYV UReR e` dfaa`ce eYVZc `gVcR]] ^`UV] Zd eYV RaaRcV_e 

]RT\ `W R_j deReZdeZTR] R_R]jdVd Z_ eYZd ^R_fdTcZae' RaRce Wc`^ =ZXfcV I/R) @ R^ Y`aZ_X eYZd Zd R_ 

`gVcdZXYe R_U U` RaacVTZReV eYRe hZeY Rd ^R_j RfeY`cd Rd RcV ]ZdeVU YVcV' eYZ_Xd XVe ]`de) ?`hVgVc' 

eYZd _VVUd e` SV cV^VUZVU) =fceYVc^`cV' RgVcRXVd R_U deR_URcU UVgZReZ`_d R]`_V `_ eYV XcRaYd 

RcV _`e V_`fXY v Z_UZgZUfR] UReR a`Z_ed _VVU e` SV UZda]RjVU eYc`fXY`fe)

MV T`_Tfc R_U YRgV ^`UZWZVU eYV UReR acVdV_eReZ`_ RTT`cUZ_X]j) IeReZdeZTR] R_R]jdVd W`c R]] 

ViaVcZ^V_ed hVcV aVcW`c^VU R_U RcV _`h ]ZdeVU Z_ eYV ^R_fdTcZae Rd hV]] Rd UVaZTeVU Z_ eYV WZXfcVd 

hYVcV a`ddZS]V) @_UZgZUfR] UReR a`Z_ed hZeY deR_URcU UVgZReZ`_d R_U ^VR_ gR]fVd RcV _`h R]d` 

XZgV_ hYV_VgVc Raa]ZTRS]V) 

=ZXfcV ,8 v @ R^ bfZeV T`_TVc_VU eYRe @ TR_ ecRTV eYV SRTeVcZR] J:: UReR Z_ eYZd aR_V] e` eYV XcRj 



ecRTV Z_ =ZXfcV ,: `W FC@;5 .2+1412,) =fceYVc^`cV' eYV UReR Z_ =ZXfcV ,8 R_U 9 de`a Re mCRj -+ 

Sfe eYV UReR Z_ : X` f_eZ] CRj -4) O`f YRgV eYV SRTeVcZR] J:: UReR f_eZ] CRj -4eY Rd eYZd Zd Z_ j`fc 

acVgZ`fd]j afS]ZdYVU h`c\) 

MV YRgV ^`UZWZVU =ZXfcV ,) J:: UReR' hYZTY _`h Z_T]fUVd UReR fa e` -4 CRj) JYVdV UReR RcV 

Z_UVVU eYV dR^V Rd eY`dV hV afS]ZdYVU Z_ FC@;5 .2+1412,' Rd eYZd h`c\ Zd SRdVU `_ `SdVcgReZ`_d 

hV ^RUV UfcZ_X eYV ViRTe dR^V -+-+ ?V]X`]R_U aYje`a]R_\e`_ S]``^) MV SV]ZVgV eYRe Z_ `cUVc e` 

Z]]fdecReV eYV `gVcR]] Uj_R^ZTd `W eYV -+-+ dacZ_X S]``^' Ze Zd _VTVddRcj e` Z_T]fUV d`^V `W eYV 

acVgZ`fd]j afS]ZdYVU UReR Rd R cVWVcV_TV a`Z_e W`c cVRUVcd `W eYZd aRaVc) MV _`h Z_UZTReV Z_ eYV 

]VXV_U eYRe eYVdV `gVcgZVh UReR `W eYV S]``^ dZefReZ`_ Z_ -+-+ YRgV R]cVRUj SVV_ dY`h_ Z_ FC@;5 

.2+1412,' hYVcVRd eYV ,3I cHD8 XV_V R_R]jdZd Zd _Vh) 

=ZXfcV ,; v a]VRdV Z_UZTReV Y`h j`f UVWZ_VU R FKB Rd R_ R(X]fTR_ `_V Z_ eYV ]VXV_U) K_eZ] j`f 

YRgV S`_RWZUV R(X]fTR_ SZ_UZ_X UReR hZeY R cVacVdV_eReZgV Ifd;' @ R^ d\VaeZTR] `W Z_T]fUZ_X eYV 

Ifd:*; aRZcd Z_ eYZd R_R]jdZd) 

MV RaacVTZReV eYZd T`^^V_e R_U YRgV daVTZWZVU Z_ eYV CVeY`Ud dVTeZ`_ Y`h hV ZUV_eZWZVU R_U 

RddZX_VU afeReZgV dfSdecReVd e` FKBd ̀ SeRZ_VU Wc`^ YZXY(bfR]Zej C8> UReR SRdVU ̀ _ ̀ fc acVgZ`fd]j 

afS]ZdYVU FKB(TR]]Z_X ^VeY`Ud' hYZTY VgR]fReV eYV a`dZeZ`_Z_X `W gR]ZU]j R__`eReVU :8Pj^Vd hZeY 

R Ifd:*; aRZc Z_ T]`dV ac`iZ^Zej) <gV_ hZeY`fe S`_RWZUV SZ_UZ_X UReR' acVgZ`fd h`c\ %V)X) FC@;5 

.+,,,313' FC@;5 .,.,1,./' FC@;5 ..1/4000& dec`_X]j Z_UZTReVd eYRe Ifd:*;d Rdd`TZReVU hZeY 

daVTZWZT dfSdecReVd dY`h R YZXY UVXcVV `W dVbfV_TV T`_dVcgReZ`_ R_U RcV `WeV_ T`(]`TR]ZkVU hZeY 

daVTZWZT :8Pj^Vd hZeYZ_ R FKB' hYZTY hV dVV dZ^Z]Rc]j W`c eYV Ifd:*;d Z_T]fUVU Z_ `fc R_R]jdVd)  

JYZd Zd R]d` T`_WZc^VU Sj R dZX_ZWZTR_e fa(cVXf]ReZ`_ `W FKB(Rdd`TZReVU Ifd:*; ac`eVZ_d hYV_ 

SRTeVcZR] Zd`]ReVd hVcV Xc`h_ `_ acVUZTeVU FKB(daVTZWZT a`]jdRTTYRcZUVd %V)X) FC@;5 .+,,,313' 

FC@;5 .2,-,1+3' FC@;5 .1/,,.-1' FC@;5 .,-30042&) JYZd dfSdecReV(daVTZWZT T`(cVXf]ReZ`_ `W eYV 

dfd:*; XV_Vd T`f]U R]d` SV UV^`_decReVU Z_ eYZd defUj hZeY `fc ^`UV] decRZ_d F`]RcZSRTeVc da) R_U 

CfcZTRfUR da) Xc`h_ `_ R]aYR(X]fTR_d) 8d dY`h_ Z_ UVeRZ] Z_ JRS) I/' eYVdV Ifd:*; ac`eVZ_d RcV 

eYV `_]j FKB(Rdd`TZReVU Ifd:*; ac`eVZ_d YZXY]j ViacVddVU Z_ eYVdV Tf]efcVd' VRTY SVZ_X R^`_X 

eYV -+ ^`de RSf_UR_e ac`eVZ_d `W eYV dR^a]Vd) =fceYVc^`cV' eYVj RcV eYV `_]j Ifd:*;d `W eYVdV 

Tf]efcVd eYRe dY`h R YZXY W`]U TYR_XV T`^aRcVU e` Tf]efcVd Xc`h_ `_ UZWWVcV_e a`]jdRTTYRcZUVd) 

=fceYVc^`cV' eYV SZ_UZ_X defUZVd _`h acVdV_eVU Z_ =ZXfcV I- T`_WZc^ eYRe eYV ]``aVU R]aYR(X]fTR_ 

Ifd; ac`eVZ_d SZ_U R]aYR(X]fTR_d dfTY Rd af]]f]R_ R_U X]jT`XV_) 

=ZXfcV - v JYZd hZ]] SV ̂ V_eZ`_VU Z_ ̂ j T`^^V_ed RS`fe =ZXfcV I,' Sfe eYV RfeY`cd dY`f]U T`_dZUVc 

`gVcViacVddZ_X R_U afcZWjZ_X R T`fa]V `W cVacVdV_eReZgV ]``aVU R_U `aV_ Ifd;d R_U aVcW`c^Z_X 

SZ_UZ_X ViaVcZ^V_ed e` ,& T`_WZc^ eYVj SZ_U R(X]fTR_ R_U -& T`_WZc^ eYVj SZ_U UZWWVcV_e R(X]fTR_d*R(

X]fTR_ ^`eZWd) EgVcR]]' eY`fXY' =ZXfcV - hRd XZgV_ R ]`e `W daRTV W`c _`e R gVcj SZX a`Z_e) @ ^ZXYe 

T`_dZUVc afeeZ_X eYZd Z_ eYV dfaa]V^V_e) 

MV T]`_VU R_U `gVcViacVddVU R T`fa]V `W Ifd;(V_T`UZ_X XV_Vd `W S`eY R]aYR(X]fTR_ FKB ejaVd 

%V)X)' Wc`^ *63+72,+-9/7 da)' ):72-+:.+ da) R_U &3+;24+725+ da)&) MV hVcV ]fT\j e` XVe R Wf_TeZ`_R] 

ViacVddZ`_ `W eYV R]aYR(X]fTR_ FKB(V_T`UVU Ifd; `W &3+;24+725+ da) ?V]Q@Q/3 %]``aVU Xc`fa&) 

MV _`h acVdV_e R_ RUUZeZ`_R] =ZXfcV I-' dY`hZ_X cVeRcUReZ`_ `W eYZd Ifd; Wc`^ &3+;24+725+ da) 

?V]Q@Q/3 Z_ R _ReZgV XV] T`_eRZ_Z_X eYV R]aYR(X]fTR_d af]]f]R_ R_U X]jT`XV_ Sfe _`e ]R^Z_RcZ_' 



dfaa`ceZ_X dfSdecReV(daVTZWZTZej e`hRcUd R]aYR(X]fTR_d) @e Zd h`ceY ^V_eZ`_Z_X eYRe eYV dfcWRTV 

^`UV] `W eYZd R(X]fTR_ daVTZWZT Ifd; Wc`^ &3+;24+725+ da) ?V]Q@Q/3 %dVV =ZXfcV I.& Zd R]^`de 

ZUV_eZTR] e` eYV ]``aVU Ifd; decfTefcV `W eYV ac`eVZ_ Wc`^ *63+72,+-9/7 da) ?V]Q@Q33) 

@_ RUUZeZ`_ e` eYVdV cVdf]ed' hV cV]j `_ eYV acVdV_eVU ^`UV] WfceYVc UVeRZ]VU Z_ =ZXfcV I.' hYZTY YRd 

R]d` SVV_ cVgZdVU W`c T]RcZej) JYV eVie YRd RUUZeZ`_R]]j SVV_ ^`UZWZVU e` cVW]VTe eYV WRTe eYRe Z_ 

w]``aVUx ^RcZ_V R]aYR(X]fTR_ FKB Ifd;d' ^`de `W eYV SZ_UZ_X cVdZUfVd TYRcRTeVcZkVU Z_ $" 

91/9+269+642-765 Ifd; RcV T`_dVcgVU' dec`_X]j Z_UZTReZ_X R dZ^Z]Rc dfSdecReV R_U SZ_UZ_X 

^VTYR_Zd^) JYV cVdZUfVd ^ZddZ_X Z_ eYV w`aV_x ^RcZ_V R]aYR(X]fTR_ FKB Ifd;d RcV S`eY ]`TReVU 

`_ eYV ^ZddZ_X ]``a' RXRZ_ Z_UZTReZ_X eYRe Ze a]Rjd R c`]V Z_ dfSdecReV SZ_UZ_X R_U eYRe w`aV_x ^RcZ_V 

R]aYR(X]fTR_ FKB Ifd;d ^Rj V^a]`j R UZWWVcV_e ^`UV `W SZ_UZ_X) =fceYVc^`cV' eYV dec`_X 

facVXf]ReZ`_ ̀ W eYV ]``aVU R]aYR(X]fTR_ FKB Ifd; Z_ ac`eV`^V ViaVcZ^V_ed aVcW`c^VU hZeY decRZ_d 

Xc`h_ `_ R]aYR(X]fTR_ Zd R dec`_X Z_UZTReZ`_ eYRe eYVj RcV cVda`_dZS]V W`c eYV R]aYR(X]fTR_ SZ_UZ_X 

R_U faeR\V `W eYVdV dfSdecReVd) EW T`fcdV' eYVdV WZ_UZ_Xd RcV Z^a]ZTReZ`_d eYRe eYV daVTZWZT ^`UV 

`W SZ_UZ_X W`c S`eY ejaVd `W FKBd _VVUd e` SV WfceYVc Z_gVdeZXReVU Rd aRce `W R W`]]`h(fa defUj)  

=ZXfcV . v @e U`Vd _`e ^R\V dV_dV e` c``e eYZd ecVV' `c Z_T]fUV' W`c eYRe ^ReeVc' 9) eYVeR Ifd9 Rd eYZd 

Zd R >?42' _`e R >?,.) >?,.Q,+d RcV RTeZgV `_ ecVYR]`dV T`_eRZ_Z_X X]fTR_d v @ h`f]U U`fS]V 

TYVT\ :8Pj W`c j`fc R__`eReZ`_d YVcV R_U `_ R]] `W eYV >?,.d Rd eYVj YRgV SVV_ faUReVU dZ_TV 

-+-+) F]VRdV Z_T]fUV ^`cV ViaVcZ^V_eR] UVeRZ] Z_ eYV ]VXV_U v Y`h ]`_X eYV cVRTeZ`_ hRd 

aVcW`c^VU7 MYRe ^`]RcZej `W V_kj^V7 >?,.8 R_U : RaaVRc e` SV V_U` RTeZ_X %ZW eYVj TR_ ScVR\ 

U`h_ S(TjT]`UViecZ_& d` @ R^ dfcacZdVU j`f U`_ze XVe SZXXVc ac`UfTed %Z_ j`fc =8:< R_R]jdZd& `_ 

X]jT`XV_) >]jT`XV_ Zd YVRgZ]j ScR_TYVU R_U >?,.8*: U`_ze dVV^ e` RTT`^^`UReV R,'1 ScR_TY 

a`Z_ed d` Y`h Zd X]jT`XV_ XVeeZ_X Sc`\V_ U`h_ e` ;F,*-7 

MV RaacVTZReV eYZd T`^^V_e R_U YRgV cV^`gVU $" 91/9+269+642-765 Ifd9 Wc`^ eYV ecVV R_U _`h 

c``e Ze Re ^ZU(a`Z_e)  

JYR_\ j`f W`c a`Z_eZ_X `fe eYV faUReVU gVcdZ`_ `W eYV :8Pj UReRSRdV) MV Z_ZeZR]]j fdVU eYV 

UReRSRdV eYRe hRd TfccV_e Re eYV eZ^V `W ^R_fdTcZae dfS^ZddZ`_ %:8Pj L,,&) @_ eYV cVgZdVU 

^R_fdTcZae' hV YRgV fdVU eYV _Vh gVcdZ`_ eYRe YRd dZ_TV SVV_ cV]VRdVU R_U YRgV eYVcVW`cV 

faUReVU `fc R__`eReZ`_d) 

IV]VTeVU ViaVcZ^V_eR] UVeRZ]d `_ Y`h ]`_X cVRTeZ`_d hZeY eYV >?,.d hVcV aVcW`c^VU R_U Y`h 

^fTY V_kj^V hRd fdVU' Rd hV]] Rd R]] `eYVc daVTZWZTReZ`_d' RcV _`h R]d` ScZVW]j ^V_eZ`_VU Z_ eYV 

UVdTcZaeZ`_ `W =ZXfcV .) F]VRdV _`eV eYRe R UVeRZ]VU UVdTcZaeZ`_ `W eYVdV ViaVcZ^V_ed TR_ SV W`f_U 

Z_ eYV CVeY`Ud dVTeZ`_) 

HVXRcUZ_X ac`UfTe dZkV ( Ze ^Rj SV eYRe `fc V_Ua`Z_e R_R]jdZd acVgV_eVU fd Wc`^ `SdVcgZ_X ]RcXVc 

`]ZX`dRTTYRcZUVd eYRe ^ZXYe Z_ZeZR]]j SV cV]VRdVU) @e TR_ SV Rddf^VU eYRe R_R]jkZ_X dR^a]Vd Wc`^ 

UZWWVcV_e eZ^V a`Z_ed h`f]U dY`h eYRe eYV ac`UfTe SVT`^Vd d^R]]Vc `gVc eZ^V) 

=ZXfcV / v @ R^ dfcacZdVU Sj eYV RaaRcV_e acVdV_TV `W 2+# _`_(>]T ^`_`dRTTYRcZUVd Z_ eYZd 

Z_ecRTV]]f]Rc a`]jdRTTYRcZUV) @ h`f]U ViaVTe eYZd e` ^`de]j SV SRTeVcZR] X]jT`XV_*R(X]fTR_) ;ZU j`f 

gR]ZUReV eYRe j`f UZU _`e XVe ViecRTV]]f]Rc a`]jdRTTYRcZUV Z_ eYZd acVa7 <ZeYVc Vi`a`]jdRTTYRcZUV `c 

TRadf]V*BFI7 @_ j`fc ^VeY`Ud' j`f ^V_eZ`_ R XV]ReZ_`fd aV]]Ve Z_ ]Z_V 1., SVW`cV d`^V WZ_R] 



VeYR_`] hRdYVd) >]jT`XV_ Zd cVRUZ]j d`]fS]V Z_ hReVc hYZTY ^R\Vd ^V eYZ_\ eYZd XV]ReZ_`fd ^ZiefcV 

T`_eRZ_d ^`cV eYR_ [fde R(X]fTR_) O`fc ^VeY`Ud R_U deReZdeZTd Z_ aR_V] 9 RTc`dd ecVRe^V_ed h`f]U 

SV YV]aWf]) FR_V] : v T`f]U eYV RfeY`cd daVTf]ReV Rd e` hYj eYVj XVe ;F- ac`UfTed hZeY >?,.9 `_ 

eYZd R(X]fTR_ Sfe _`e `_ X]jT`XV_ `c af]]f]R_ Z_ =ZXfcV -7 @ R^ _`e R =8:< ViaVce' Sfe hYj Zd_ze eYV 

RTZU YjUc`]jkVU ]R_V ScZXYeVc W`c ;F,d7 

MV RXcVV eYRe acVdV_TV `W m2+# _`_(X]T ^`_`dRTTYRcZUVd Z_ `fc ViecRTed T`f]U SV TRfdVU Sj R_ 

Z^aVcWVTe dVaRcReZ`_) @_UVVU' hV aVcW`c^VU R T`_ec`] ViaVcZ^V_e Z_g`]gZ_X eYV a``]VU WcRTeZ`_d 

eR\V_ RWeVc eYV Z_ZeZR] TV_ecZWfXReZ`_ deVad UVdTcZSVU Z_ `fc ^VeY`Ud dVTeZ`_ %acV( R_U a`de(

d`_ZTReZ`_&' R_U eYV R_R]jdZd `W eYZd ViecRTe Z_T]fUVU YZXYVc R^`f_ed `W XR]RTe`dR^Z_V' d` hV 

Rddf^V eYVcV Zd R UVXcVV `W dVaRcReZ`_ `TTfccZ_X gZR `fc ViecRTeZ`_ ^VeY`U) MV _`h Z_T]fUV eYZd 

R_R]jdZd Z_ =ZXfcV 0 %acVgZ`fd]j =ZXfcV /&) 9RdVU `_ eYVdV cVdf]ed' hV TR__`e XfRcR_eVV eYRe `fc 

ViecRTe U`Vd _`e T`_eRZ_ R TVceRZ_ R^`f_e ̀ W Vi`a`]jdRTTYRcZUV T`_eR^Z_ReZ`_' Sfe eYV ViaVcZ^V_ed 

aVcW`c^VU hZeY `fc V_kj^Vd ac`gV eYRe eYV ViecRTe T`_eRZ_d dZX_ZWZTR_e R^`f_ed `W R]aYR(X]fTR_) 

MYV_ T`^aRcVU e` *63+72,+-9/7 da) Vi`a`]jdRTTYRcZUV acVaRcReZ`_d %FC@;5 ,1+0-.2-&' ̀ fc ViecRTe 

dY`hd R ^fTY YZXYVc >]T#' ]VRUZ_X fd e` SV]ZVgV eYRe hV YRgV Re ]VRde V_cZTYVU Z_ecRTV]]f]Rc 

SRTeVcZR] a`]jdRTTYRcZUV) 

MV UV]ZSVcReV]j TY`dV R_ ViecRTeZ`_ ^VeY`U UVcZgVU Wc`^ YVRgj ^RecZi(ac`UfTZ_X SRTeVcZR e` 

^Z_Z^ZkV T`_eR^Z_ReZ`_) 8d W`c eYV XV]ReZ_`fd aV]]Ve' eYV aV]]Ve hRd R]d` `SdVcgVU Z_ eYV ViecRTeZ`_ 

`W YZXY(aVcTV_eRXV X]fT`dV T`_eRZ_Z_X ViecRTed' d` eYV W`c^ReZ`_ `W eYV aV]]Ve R]`_V U`Vd _`e 

Z_UZTReV acVdV_TV `c RSdV_TV `W `eYVc ^`_`dRTTYRcZUVd) 8d `fc ViaVcZ^V_ed hZeY eYV >?,.d XRgV 

daVTZWZT RTeZgZeZVd' hV T`_T]fUVU eYRe `fc ^VeY`U W`c R_ V_cZTY^V_e `W R]aYR(X]fTR_ ViecRTed hRd 

dfTTVddWf]) 

IeReZdeZTd `_ eYV UReR RcV _`h Z_T]fUVU Z_ eYV WZXfcV)  

FR_V] : v MV Z_UVVU `SdVcgVU eYV dR^V ;F- SR_U hYV_ Z_TfSReZ_X VZeYVc af]]f]R_ `c X]jT`XV_ 

hZeY >?,.9 Rd hYV_ Z_TfSReZ_X eYV ViecRTe hZeY eYV V_kj^V' Rd TR_ SV dVV_ Z_ =ZXfcV I0 R_U Z_ 

eYV dZX_ZWZTR_e Z_TcVRdV Z_ cVUfTZ_X dfXRc cV]VRdV UVaZTeVU Z_ =ZXfcV .) 

=ZXfcV 0 v ?R]W `W j`fc T]RZ^ Z_ ]Z_Vd -2+(-2- Z_ eYV ^RZ_ eVie RcV aReV_e]j WR]dV RTT`cUZ_X e` j`fc 

UReR Z_ =ZXfcV 08) BjdReVd `W F`]RcZSRTeVc SRTeVcZR Xc`h_ `_ R(X]fTR_ ViecRTe R_U X]jT`XV_ RaaVRc 

e` YRgV eYV dR^V RTeZgZej `_ X]jT`XV_ R_U af]]f]R_) JY`dV Xc`h_ `_ R]XZ_ReV U` T]VRc]j YRgV ]Vdd 

RTeZgZej' Y`hVgVc) MZeY`fe R_j deReZdeZTR] R_R]jdVd' @ R^ d\VaeZTR] `W ^R\Z_X R_j T`_T]fdZ`_d Wc`^ 

eYV UReR RTbfZcVU W`c eYZd =ZXfcV) @ U`_ze dVV ^VeY`Ud W`c eYZd ViaVcZ^V_e) ?`h UZU j`f _`c^R]ZkV 

Y`h ̂ fTY ac`eVZ_ j`f fdVU Z_ eYV ;DI8 RddRj) =fceYVc^`cV' j`f U`_ze ̂ V_eZ`_ hYRe T`_TV_ecReZ`_ 

`W a`]jdRTTYRcZUV eYV SRTeVcZR hVcV Xc`h_ `_ W`c eYVdV ViaVcZ^V_ed) F]VRdV cV^VUj) 

MV Ra`]`XZkV W`c eYZd R_U YRgV RURaeVU eYV ^V_eZ`_VU ]Z_Vd e` SVeeVc cVW]VTe eYV UReR) BZ\VhZdV' 

^VeY`Ud W`c eYZd ViaVcZ^V_e YRgV SVV_ RUUVU e` eYV CVeY`Ud dVTeZ`_) IeReZdeZTd RcV _`h Z_T]fUVU 

R_U ac`gV dZX_ZWZTR_e]j YZXYVc RTeZgZeZVd `W Tf]efcV ]jdReVd hYV_ Xc`h_ `_ ViecRTe `c X]jT`XV_ 

T`^aRcVU e` T`_ec`]d Rd hV]] Rd R_ Z_TcVRdV Z_ eYV RSf_UR_TV `W R]aYR(X]fTR_(eRcXVeZ_X ac`eVZ_d) 

MV YRgV RUUVU eYV a`]jdRTTYRcZUV T`_TV_ecReZ`_ e` eYV ]VXV_U `W =ZXfcV 1 %acVgZ`fd]j =ZXfcV 0&) 

=fceYVc UVeRZ]d `W Y`h eYV decRZ_d hVcV Tf]eZgReVU TR_ SV W`f_U f_UVc wIecRZ_ R_U Tf]eZgReZ`_ 

T`_UZeZ`_dx Z_ eYV CVeY`Ud dVTeZ`_) 



MYj Zd eYVcV _VRc]j _` RTeZgZej `_ X]jT`XV_ R_U af]]f]R_ Z_ CfcZTRfUR ]jdReVd ZW eYV SRTeVcZR RcV 

RaaRcV_e]j RS]V e` Xc`h %R]SVZe _`e hV]]& `_ X]jT`XV_ R_U eYV R(X]fTR_ ViecRTe7 

8d hV _`h dY`h hZeY eYV RUUVU deReZdeZTd' ]jdReV Wc`^ R ):72-+:.+ Tf]efcV Xc`h_ `_ VZeYVc ViecRTe 

`c X]jT`XV_ cVgVR]VU R dZX_ZWZTR_e]j Z_TcVRdVU RTeZgZej `_ UZWWVcV_e R]aYR(X]fTR_d T`^aRcVU e` R 

T`_ec`]) 

=ZXfcV 09 v eYVdV UReR U`_ze cVR]]j ^ReTY fa hZeY eYV WZXfcV Wc`^ ,8 W`c F`]RcZSRTeVc v dY`f]U_ze 

eYVcV SV ^`cV RTeZgZej `_ R(X]fTR_d ZW eYV ViecRTe RaaRcV_e]j W`cTVd eYV SRTeVcZR e` ^R\V ^`cV `W 

eYV R(X]fTR_ FKB ac`eVZ_d eYR_ X]jT`XV_ U`Vd7 8XRZ_ v deReZdeZTd RcV _VVUVU e` UV^`_decReV eYRe 

eYV ViecRTe R_U X]jT`XV_ Z_UfTV ^`cV `W eYV R(X]fTR_ FKB eYR_ R]XZ_ReV) @ RaacVTZReV eYRe 

ecR_dTcZaeZ`_ U`Vd _`e VbfR] ecR_d]ReZ`_' Sfe @ R^ h`_UVcZ_X Wc`^ R eZ^V R_U T`de aVcdaVTeZgV hYj 

eYV RfeY`cd TY`dV e` U` ac`eV`^ZTd R_U _`e bF:H `c VgV_ HD8dVb7 F]VRdV faUReV eYV dfSWR^Z]j 

R__`eReZ`_d Z_ eYZd aR_V] Rd eYV >?,. _Vie e` eYV >?10 YRd SVV_ RddZX_VU R dfSWR^Z]j R_U eYV 

>?,.Q,+ Zd ac`SRS]j _`e R >?,.Q,+)

HVXRcUZ_X HD8dVb v Rd eYV cVgZVhVc R]cVRUj a`Z_ed `fe' ecR_dTcZaeZ`_ U`Vd _`e VbfR] ecR_d]ReZ`_) 

MV eYVcVW`cV UVTZUVU e` fdV ^`cV eZ^V(T`_df^Z_X ac`eV`^ZTd ViaVcZ^V_ed e` f_T`gVc Z_TcVRdVd 

`c UVTcVRdVd Z_ ac`eVZ_ ]VgV]d hYZTY TR_ ^`cV cVRUZ]j dfaa`ce `fc Yja`eYVdZd)  

IeReZdeZTd RcV _`h Z_T]fUVU Z_ eYV WZXfcV R_U T]VRc]j UV^`_decReV _`e `_]j eYRe R]aYR(X]fTR_(SRdVU 

Xc`heY dZX_ZWZTR_e]j Z_UfTVd eYV ViacVddZ`_ `W ^`de FKB(V_T`UVU ac`eVZ_d' Sfe R]d` eYRe Xc`heY `_ 

`fc ViecRTe ]VRUd e` YZXYVc Z_UfTeZ`_ `W XV_V ViacVddZ`_ T`^aRcVU e` Xc`heY `_ X]jT`XV_) 

JYV ]RT\ `W R dZX_ZWZTR_e UZWWVcV_TV Z_ ]jdReV RTeZgZej SVehVV_ X]jT`XV_( R_U ViecRTe(Xc`h_ Tf]efcVd 

Zd ac`SRS]j UfV e` eYV WRTe eYRe `fc cVUfTZ_X V_U RddRj Zd R_ V_U(a`Z_e ^VRdfcV^V_e eYRe U`Vd _`e 

ac`gZUV R_j \Z_VeZT Z_W`c^ReZ`_) =c`^ `fc ac`eV`^ZTd UReR Ze TR_ SV Rddf^VU eYRe Z_ R cVUfTZ_X V_U 

RddRj hZeY ^f]eZa]V eZ^V a`Z_ed ^VRdfcVU' eYV ]jdReV Wc`^ eYV ViecRTe(Xc`h_ Tf]efcV h`f]U jZV]U 

YZXYVc gR]fVd ^`cV bfZT\]j eYR_ R X]jT`XV_(SRdVU Tf]efcV) ?`hVgVc' UfV e` ]jdReV g`]f^V 

]Z^ZeReZ`_d' hV `aeVU W`c R_ V_U(a`Z_e R_R]jdZd) 

8d eYV ^VeY`U dVTeZ`_ UVeRZ]d' :8Pj^V R__`eReZ`_d `W Zd`]ReVd hVcV acVgZ`fd]j SRdVU `_ US:8D(

?CCUS(L,, dVRcTYVd' Rd Ze hRd eYV ^`de cVTV_e UReRSRdV Re eYV eZ^V `W dfS^ZddZ`_) MV 

RaacVTZReV eYRe fdZ_X eYV gVcdZ`_ eYRe YRd dZ_TV SVV_ cV]VRdVU Zd _`h ^`cV Raac`acZReV R_U eYfd 

R__`eReZ`_d hVcV faUReVU e` US:8D(?CCUS(L,-) ?`hVgVc' eYV ^V_eZ`_VU >?,.Q,+ cV^RZ_d Rd 

dfTY) JYZd YZe T`f]U _`e SV T`_WZc^VU fdZ_X :8Pj;9 R_U Zd eYfd ^Rc\VU hZeY R_ RdeVcZd\ Z_ eYV 

R__`eReZ`_ eRS]Vd %JRS]V I-(/&) 

Ifaa]V^V_eRcj =ZXfcV , v FR_V] 8) JYZd Zd ^Zd]VRUZ_X v eYVdV RcV R__`eReVU Rd acVUZTeVU FKB ,- 

R_U ,. Z_ eYV :8Pj FKB;9' _`e R dZ_X]V ]`Tfd Rd UVaZTeVU YVcV) =fceYVc^`cV' aRce `W FKB ,- YRd 

SVV_ ]VWe `fe `W eYV WZXfcV' Z_T]fUZ_X R_`eYVc Ifd:*; aRZc) >ZgV_ eYZd Zd R aRaVc RS`fe a(X]fTR_d' @ 

h`f]U V_T`fcRXV eYV RfeY`cd e` Z_T]fUV >?,. dfSWR^Z]j _f^SVcd %faUReVU `_Vd Rd hV]]&) F]VRdV 

R]d` Z_T]fUV ]`Tfd eRXd `_ eYZd aR_V]) >?42 V_kj^Vd RcV RTeZgV `_ R,'1 S`_Ud d` SVdZUVd eYV 

>?.,' eYZd ac`SRS]j T`_ecZSfeVd e` eYV SRTeVcZRzd RSZ]Zej e` W`cRXV `_ ScR_TYVU R(X]fTR_d)



=ZXfcV I,8 YRd SVV_ faUReVU W`c ^`cV T]RcZej R_U _`h Z_T]fUVd ]`Tfd eRXd Rd hV]] Rd dfSWR^Z]j 

R__`eReZ`_d) 8d hV fdV UZWWVcV_e FKB TR]]Z_X %Via]RZ_VU RS`gV& eYR_ FKB;9' eYV dVT`_U Ifd:*; 

aRZc YRd SVV_ UV]ZSVcReV]j `^ZeeVU Rd Ze Zd ^`de ]Z\V]j aRce `W R_`eYVc FKB U`h_decVR^ eYRe dVV^d 

e` eRcXVe SVeR(X]fTR_) @_ `fc ac`eV`^ZTd UReRdVed %JRS]Vd I.*I/& hV `SdVcgV ^fTY YZXYVc %,++(

,+++(W`]U& ac`eVZ_ R^`f_ed W`c eYZd Ifd:*; aRZc hYV_ Xc`h_ `_ ]R^Z_RcZ_ T`^aRcVU e` VZeYVc `fc 

ViecRTe `c X]jT`XV_ R_U eYVcVW`cV T`_T]fUV eYRe Ze Zd _`e aRce `W eYV dR^V cVXf]`_) 

FR_V] 9 v Ze h`f]U SV YV]aWf] e` Z_T]fUV ]``aVU `_ eYV ]VWe aR_V] ]RSV] R_U `aV_ `_ eYV cZXYe aR_V] 

]RSV]' Z_deVRU ̀ W eYV daVTZVd _R^Vd) F]VRdV aZT\ R UZWWVcV_e R_X]V e` ̂ R\V j`fc a`Z_e YVcV' Y`hVgVc) 

JYV ]VWe aR_V] RTefR]]j ]``\d w]``aVUx e` ^V' VZeYVc SVTRfdV `W eYV R_X]V `c eYRe eYV ^`UV]VU 

TjT]`UViecZ_ ^`]VTf]V Zd eYV dR^V T`]`c Rd eYV ac`eVZ_) D`_VeYV]Vdd' eYV cZXYe aR_V] ]``\d T]`dVU 

e` ^V) @ h`f]U V_T`fcRXV eYV RfeY`cd e` cV^R\V eYZd WZXfcV hZeY eYV 8]aYR=`]U T`_WZUV_TV dT`cV 

T`]`cd `gVc]RjVU `_e` eYV decfTefcV Rd eYV UReRSRdV Zd _`e`cZ`fd]j SRU Re acVUZTeZ_X ]``ad) JYZd Zd 

R]d` hYj @ R^ d\VaeZTR] `W ^R\Z_X d` ^R_j T`_T]fdZ`_d SRdVU `_ R ^`UV]) JYV RfeY`cd YRgV eYVdV 

eh` Zd`]ReVd Z_ YR_U R_U eYfd @ V_T`fcRXV eYV^ e` `gVcViacVdd R_U afcZWj VRTY `W eYVdV Ifd; 

ac`eVZ_d R_U aVcW`c^ SZ_UZ_X defUZVd e` T`_WZc^ eYRe eYVj U` SZ_U e` R_ a(X]fTR_ ]ZXR_U) 

JYV R_X]V `_ =ZXfcV I,9 %_`h I.& YRd SVV_ faUReVU e` SVeeVc dY`hTRdV eYV UZWWVcV_e 

T`_W`c^ReZ`_d `W `fc Ifd; ^`UV]d) :`_WZUV_TV dT`cVd YRgV SVV_ Z_T]fUVU) MV RaacVTZReV eYV 

a`Z_e RS`fe 8]aYR=`]U SVZ_X SRU Re acVUZTeZ_X ]``ad' Sfe Rd TR_ SV dVV_ Z_ =ZXfcV I.' eYV ̂ V_eZ`_VU 

]``a YRd SVV_ acVUZTeVU Sj 8]aYR=`]U hZeY wYZXYx T`_WZUV_TV dT`cV) 8UUZeZ`_R]]j' eYV WRTe eYRe R]] $" 

91/9+ ( ]Z\V w]``aVUx Ifd;d T`_eRZ_ R m,/ R^Z_` RTZU ]`_X T`_dVcgVU VieV_dZ`_ eYRe Z_T]fUVd R 

cVdZUfV TYRcRTeVcZkVU Rd SZ_UZ_X Z_ $" 91/9+269+642-765 Zd R dec`_X Z_UZTReZ`_ `W R dZ^Z]Rc SZ_UZ_X 

^VTYR_Zd^) JYV Z_ZeZR] h`c\ U`_V `_ $" 91/9+ Ifd; R]d` Z_UZTReVU eYRe eYZd ]``a Zd W]ViZS]V dZ_TV Ze 

hRd _`e `SdVcgVU hZeY eYV d`]gVU decfTefcV) 8]] SZ_UZ_X cVdZUfVd TYRcRTeVcZkVU Z_ $"

91/9+269+642-765 RcV T`_dVcgVU Z_ ]``aVU Ifd;d' jVe eYV RSdV_TV `W eYV ]``a Z_ eYV `aV_ Ifd;d 

RTT`f_ed W`c eh` ^ZddZ_X SZ_UZ_X cVdZUfVd) 8d Zd _`h Z_T]fUVU hZeY =ZXfcV I-' hV dY`h SZ_UZ_X W`c 

eYV ]``aVU(Xc`fa &3+;24+725+ da) R]aYR(X]fTR_ FKB Ifd; ejaV e` R]aYR X]fTR_d X]jT`XV_ R_U 

af]]f]R_ Sfe _`e ]R^Z_RcZ_) 

K_W`cef_ReV]j' `fc ReeV^aed e` `SeRZ_ d`]fS]V' T`ccVTe]j W`]UVU Ifd;d W`c UVeRZ]VU SZ_UZ_X defUZVd 

hZeY `aV_(ejaV Ifd; ac`eVZ_d YRgV d` WRc _`e SVV_ dfTTVddWf]) ?`hVgVc' `fc FKB(TR]]Z_X Z_UZTReVd 

S`eY Ifd;d RcV T`_dVcgVU aRced `W UZWWVcV_e R]aYR(X]fTR_ eRcXVeZ_X FKBd' R_U eYVZc decfTefcR] 

UZWWVcV_TVd dec`_X]j Z_UZTReV UZdeZ_Te SZ_UZ_X ^VTYR_Zd^d v hYZTY `W T`fcdV _VVU e` SV WfceYVc 

Via]`cVU)  

FR_V] : v MYj UZU eYV ViecRTe acVTZaZeReV Z_ eYV ]VWe aR_V] Sfe _`e eYV cZXYe7 @ R^ _`e WR^Z]ZRc hZeY 

eYV CfcZTRfUR daVTZVd fdVU YVcV v Zd eYV Xc`heY `_ ViecRTe R_U X]jT`XV_ ^VR_Z_XWf]7 IeRed RcV 

_VVUVU e` dRj Ze Xc`hd SVeeVc `_ ViecRTe*X]jT`XV_ eYR_ af]]f]R_) :`f]U j`f Z_T]fUV CFC `_]j 

T`_ec`]d %hZeY _` TRcS`_ d`fcTV& R_U R TRcS`_ d`fcTV eYRe Ze Xc`hd hV]] `_ Rd R a`dZeZgV T`_ec`]7 

%JYZd _VVUd e` SV U`_V W`c S`eY daVTZVd' RTefR]]j&) @ R^ dfdaZTZ`fd eYRe eYV CfcZTRfUR daVTZVd U`Vd 

_`e Xc`h hV]] SVTRfdV eYV `_]j ViecRTV]]f]Rc V_kj^V aRce `W eYV FKB Z_ FR_V] 8 Zd R dfSWR^Z]j 

.3s)hYZTY j`f dY`hVU YRd gVcj ]Zee]V RTeZgZej %eYRe Zd ac`SRS]j Vi`&) @z^ dfcacZdVU eYRe eYZd ̀ cXR_Zd^ 

XcVh Re R]]' RTefR]]j' hYV_ eYV >?,.Q.3 dY`hVU _` RTeZgZej `_ X]jT`XV_) @ h`f]U V_T`fcRXV eYV 

RfeY`cd e` Z_T]fUV R a`dZeZgV T`_ec`] Xc`heY T`_UZeZ`_ %X]fT`dV7& R_U U` HD8dVb e` dVV' T`^aRcVU 



e` Xc`heY `_ X]fT`dV' hYRe XV_Vd RcV facVXf]ReVU Sj X]jT`XV_' af]]f]R_ R_U eYV ViecRTe) @d eYV 

V_eZcV dfZeV `W XV_Vd Z_ aR_V] 8 facVXf]ReVU hYV_ eYV SRTeVcZR Xc`h `_ R(X]fTR_7 

MV YRgV cVgZdVU eYZd WZXfcV R_U Zed UVdTcZaeZ`_ W`c T]RcZej) @e hRd eYV SRTeVcZR] a`af]ReZ`_ eYRe W`c^VU 

RXXcVXReVd' _`e eYV ViecRTe) JYZd Zd R ejaZTR] SVYRgZ`c hV YRgV `SdVcgVU hZeY ^R_j `W `fc ^RcZ_V 

Zd`]ReVd v d`^V dfSdecReVd TRfdV eYV SRTeVcZR e` W`c^ RXXcVXReVd' `eYVcd U` _`e) CFC _VXReZgV 

R_U X]fT`dV a`dZeZgV T`_ec`]d RcV _`h Z_T]fUVU) MYZ]V `fc UReR dY`hd eYRe eYV decRZ_d Xc`h Sj WRc 

eYV SVde `_ X]fT`dV' Xc`heY `_ X]jT`XV_ R_U ViecRTe Zd deZ]] cV]VgR_e) JYV SVYRgZ`c `W Xc`hZ_X hV]] 

`_ ^`_`dRTTYRcZUVd v jVe ]Vdd hV]] `_ eYV T`ccVda`_UZ_X a`]jdRTTYRcZUV v hYZ]V deZ]] ViYZSZeZ_X 

dZX_ZWZTR_e RTeZgZej' YRd SVV_ acVgZ`fd]j `SdVcgVU W`c eYZd decRZ_ %FC@;5 .1/,,.-1&) 

Efc ac`eV`^ZT R_R]jdVd `W eYV ):72-+:.+ da) Zd`]ReV %JRS]V I/& UZU _`e dY`h R_j dZX_ZWZTR_e fa(

cVXf]ReZ`_ Z_ `eYVc FKBd) IZ_TV >?,.Q.3 dY`hVU RTeZgZej `_ eYV ViecRTe Rd hV]] Rd `_ X]jT`XV_ 

R_U `_ af]]f]R_ %R]SVZe ]`h RTeZgZej' =ZXfcV I09' acVgZ`fd]j I-9&' eYZd ^Rj YV]a Via]RZ_ eYV def_eVU 

Xc`heY `_ eYVdV a`]jdRTTYRcZUVd) Fc`eVZ_d V_T`UVU hZeYZ_ eYV R]aYR(X]fTR_ FKB `W ):72-+:.+ da) 

dY`h R T`_eZ_f`fd]j YZXY ViacVddZ`_' cVXRcU]Vdd `W eYV dfSdecReV `_ hYZTY eYVj Xc`h) JYZd T`f]U 

Z_UZTReV R UZWWVcV_e cVXf]ReZ`_ R_U UZWWVcV_e feZ]ZkReZ`_ ̂ VTYR_Zd^' hYZTY hZ]] SV eYV dfS[VTe ̀ W W`]]`h(

fa defUZVd) 

Ifaa]V^V_eRcj =ZXfcV - v W`c cVRUVcd f_WR^Z]ZRc hZeY R(X]fTR_d' Ze ̂ ZXYe SV _ZTV e` Z_T]fUV UZRXcR^d 

`W R]] eYV `]ZX`*a`]jdRTTYRcZUVd eVdeVU) F]VRdV T]RcZWj Z_ eYV ]VXV_U eYRe eYV %(& ]R_Vd ]RT\ V_kj^V) 

F]VRdV Z_T]fUV ^`cV UVeRZ] Z_ eYV WZXfcV ]VXV_Ud v ]Z\V hYRe T`_TV_ecReZ`_ `W V_kj^V hRd fdVU R_U 

Y`h ]`_X eYV cVRTeZ`_d hVcV R]]`hVU e` ac`TVVU) :`f]U eYV RfeY`cd Via]RZ_ hYj eYVj fdVU =8:< 

R_U _`e JB: YVcV7 @e h`f]U SV YV]aWf] e` dVV eYV _`_(UVXcRUVU TjT]`UViecZ_d R_U a`]jdRTTYRcZUVd 

e` \_`h eYVj hVcV RTefR]]j Z_T]fUVU Z_ eYV cVRTeZ`_d' hYZTY j`f TR_ze dVV YVcV Sfe TR_ dVV hZeY 

JB:) 

JYV WZXfcV ]VXV_U hRd RURaeVU RTT`cUZ_X]j) @_ RUUZeZ`_ e` `fc =8:<(R_R]jdZd' hV _`h Z_T]fUV JB: 

R_R]jdZd `W eYV eVdeVU TjT]`UViecZ_d R_U a`]jdRTTYRcZUVd hYVcV eYV _`_(UVXcRUVU dfSdecReV hRd_ze 

gZdZS]V Z_ =8:< %=ZX) I0&) JYVdV cVdf]ed T`_WZc^ eY`dV `W `fc =8:< ViaVcZ^V_ed R_U T]VRc]j dY`h 

hYZTY TjT]`UViecZ_d*a`]jdRTTYRcZUVd RcV eRcXVeVU Sj `fc eVdeVU V_kj^Vd) 

Ifaa]V^V_eRcj =ZXfcV .: v hYj RcV eYVcV _` :8Pj^Vd acVdV_e Z_ eYV R(X]fTR_ UVXcRUReZ`_ CRj 

-+-+ S]``^7 @ h`f]U R]d` ViaVTe d`^V Vcc`c SRcd YVcV VgV_ ZW eYVj RcV `_]j eVTY_ZTR] cVa]ZTReVd) 

MV RT\_`h]VUXV eYRe eYV SRcd RcV bfZeV d^R]]' Sfe hV U` dVV :8Pj^Vd eRcXVeZ_X R]aYR(X]fTR_d Z_ 

eYV SRTeVcZR] ^ZTc`SZ`^V `W eYV aYje`a]R_\e`_ S]``^ UfcZ_X CRj -+-+) :8Pj^Vd Z_ XV_VcR] RcV 

fdfR]]j UVeVTeVU Re ]`h ]VgV]d W`c R]] dfSdecReVd' hYZTY Zd hYj acVgZ`fd defUZVd %AcoXVc Ve R]) FC@;5 

.,.,1,./' =cR_TZd Ve R]) FC@;5 ..1/4000& YRgV W`TfdVU YVRgZ]j `_ Ifd:*; ac`eVZ_d' Rd eYVj RcV 

Sj WRc eYV ^`de RSf_UR_e FKB daVTZWZT ^Rc\Vc ac`eVZ_d) CVeRac`eV`^ZTd R]hRjd YRd R SZRd e`hRcUd 

UVeVTeZ_X eYV ^`de RSf_UR_e ac`eVZ_ Xc`fad' hYZTY Zd hYj dVVZ_X R]aYR(X]fTR_ eRcXVeZ_X :8Pj^Vd 

Re R]] Zd R_ Z_UZTReZ`_ `W Z^a`ceR_TV) MV U` Y`hVgVc RaacVTZReV eYRe eYV gZVh `SeRZ_VU Wc`^ 

^VeRac`eV`^ZTd Zd bfZeV XV_VcR] R_U eYVcVW`cV hV _`h R]d` Z_T]fUV eYV _Vh =ZXfcV /' Z_ hYZTY hV 

dY`h ^VeRecR_dTcZae`^ZTd UReR Wc`^ eYV aYje`a]R_\e`_ S]``^ `W -+-+' R_R]`X`fd e` =ZXfcV I1' 

cVd`]gVU e` XV_fd ]VgV]' T`_WZc^Z_X hYRe T`f]U SV dVV_ Z_ ^VeRac`eV`^ZTd) 



@_ ^VeRac`eV`^ZTd' hV fdfR]]j TR]Tf]ReV eYV RSf_UR_TV `W ac`eVZ_d %Xc`fad& cV]ReZgV e` eYV hY`]V) 

8gVcRXV gR]fVd `W ZUV_eZ{VU ac`eVZ_d hVcV TR]Tf]ReVU Wc`^ eYcVV SZ`]`XZTR] cVa]ZTReVd' Z_T]fUZ_X y+z 

W`c ac`eVZ_d eYRe hVcV _`e ZUV_eZ{VU hZeYZ_ R cVa]ZTReV) 8d d``_ Rd eYV ^VRdfcVU bfR_eZeReZgV gR]fVd 

%R]cVRUj _`c^R]ZkVU e` eYV cVdaVTeZgV ac`eVZ_ dZkV& aVc ac`eVZ_ RcV UZgZUVU Sj eYV df^ `W R]] 

^VRdfcVU bfR_eZeReZgV gR]fVd `W eYV dR^a]V' Ze Zd _` ]`_XVc a`ddZS]V e` TR]Tf]ReV Vcc`c SRcd W`c 

Z_UZgZUfR] ac`eVZ_d) @_ RUUZeZ`_' W`c eYV UReR dY`h_ YVcV' eYV #DMI `W Z_UZgZUfR] ac`eVZ_d RcV 

df^^VU RTT`cUZ_X e` eYVZc Wf_TeZ`_R] T]RddZ{TReZ`_ %V)X)' :8Pj^V WR^Z]ZVd&) F]VRdV R]d` _`eV eYRe 

hV `_]j Z_T]fUV ac`eVZ_d Z_ eYZd UReRdVe ZW eYVj YRgV SVV_ f_R^SZXf`fd]j ZUV_eZ{VU hZeY Re ]VRde eh` 

aVaeZUV ZUV_eZ{TReZ`_d aVc ac`eVZ_ dVbfV_TV Z_ Re ]VRde eh` SZ`]`XZTR] cVa]ZTReVd) 

Ifaa]V^V_eRcj =ZXfcV / v ?`h TR_ j`f cf]V `fe eYRe eYV Z_TcVRdVU RSf_UR_TV `W R(X]fTR_ hRd _`e 

dZ^a]j UfV e` eYV acVdV_TV `W ^`cV SRTeVcZR7 JYV RfeY`cd dY`f]U Z_T]fUV Xc`heY TfcgVd hZeY aR_V] 

8) F]VRdV ac`gZUV d`^V ^`cV UVeRZ] eYR_ wdaVTZWZT V_kj^ReZT YjUc`]jdVdx Z_ aR_V] 9) MYZTY 

V_kj^Vd7 8\Z_ e` ^j bfVdeZ`_ hZeY aR_V] 8sZd eYVcV ^`cV R(X]fTR_ Z_ eYV ]ReVc UReVd dZ^a]j 

SVTRfdV eYVcV RcV ^`cV F`]RcZSRTeVc R_U 8fcR_eZgZcXR7 FR_V] 9 hRd R]d` cVWVcV_TVU `fe `W `cUVc 

Z_ eYV ^RZ_ eVie) F]VRdV cV^VUj) 

MV YRgV cVgZdVU eYV CVeY`Ud dVTeZ`_ e` SVeeVc cVW]VTe Y`h hV ac`TVddVU eYVdV dR^a]Vd R_U Y`h 

eYV UReR hRd `SeRZ_VU) JYV gR]fVd dY`h_ RcV T`ccVTeVU W`c eYV R^`f_e `W hReVc WZ]eVcVU' Z)V)' eYV 

^`cV SRTeVcZR RcV acVdV_e' eYV ]Vdd hReVc Zd WZ]eVcVU) JYVcVW`cV' eYV gR]fVd W`c S`eY aR_V]d 8 R_U 9 

eR\V Z_e` RTT`f_e eYV TYR_XZ_X _f^SVc `W SRTeVcZR)  

@_ RUUZeZ`_' Rd dY`h_ Z_ =ZXfcV ,8' SRTeVcZR] TV]] _f^SVcd RcV _`e YZXYVde UfcZ_X eYV aVR\ S]``^ 

aYRdVd' Sfe RTefR]]j Rc`f_U ^ZU(8acZ]) JYV `_]j SRTeVcZR] Xc`fa eYRe cVda`_UVU dec`_X]j e` eYV 

UZRe`^ S]``^ hVcV eYV &3+;6,+-9/722+' R_U eYVZc cV]ReZgV RSf_UR_TV Z_TcVRdVU cRaZU]j UfcZ_X eYV 

aVR\ S]``^ aYRdVd' dfTY Rd Z_ VRc]j CRj -+-+) IVV R]d` FC@;5 .2+1412, W`c cV]ReZgV RSf_UR_TV 

Sj T]RUV UfcZ_X eYV -+-+ S]``^) 

MV _`h UVeRZ] eYV V_kj^Vd fdVU W`c YjUc`]jdZd Z_ eYV WZXfcV UVdTcZaeZ`_) JYZd Z_W`c^ReZ`_ TR_ R]d` 

SV W`f_U Z_ eYV CVeY`Ud dVTeZ`_) 

JYV `fe(`W(`cUVc cVWVcV_TV hRd T`ccVTeVU) 

Ifaa]V^V_eRcj =ZXfcV 0 v FR_V] 8 X`Vd UZcVTe]j RXRZ_de eYV TRaeZ`_ e` eYZd WZXfcV) @ dVV _` Z_TcVRdV 

Z_ RSf_UR_TV `gVc eZ^V `W >]X ac`eVZ_d) JYVj RaaVRc e` deRj deRS]V Wc`^ ,3 v /3 Y`fcd) @ dVV _` 

UZWWVcV_TV `gVc eZ^V Z_ R_j `W eYV dVed `W ac`eVZ_d' RTefR]]j) F]VRdV Z_T]fUV deReZdeZTd YVcV e` 

UV^`_decReV eYV UZWWVcV_TV' ZW Ze ViZded)

JYV TRaeZ`_ `W eYV =ZXfcV I0 %_`h I3& U`Vd _`e Z_UZTReV R_ Z_TcVRdV `W R_j ac`eVZ_d R_U eYV eVie 

T]VRc]j deReVd eYRe wac`eVZ_d V_T`UVU Sj eYV 030(`aVc`_ hVcV ViacVddVU T`_eZ_f`fd]j UfcZ_X Xc`heY 

`_ ]R^Z_RcZ_x) IeReZdeZTd RcV _`h Z_T]fUVU R_U U` Z_UVVU cVgVR] R dZX_ZWZTR_e Z_TcVRdV W`c >]X< `gVc 

eYV T`fcdV `W eYV ViaVcZ^V_e) 

Ifaa]V^V_eRcj =ZXfcV 1 v a]VRdV Z_T]fUV ^`cV UVeRZ] Z_ eYV WZXfcV ]VXV_Ud RS`fe Y`h eYV ]jdReV 

cVRTeZ`_d hVcV aVcW`c^VU) 



;VeRZ]d `_ Y`h cVRTeZ`_d hVcV aVcW`c^VU RcV _`h ScZVW]j ^V_eZ`_VU Z_ eYV WZXfcV TRaeZ`_) JYVj TR_ 

SV W`f_U Z_ ^`cV UVeRZ] Z_ eYV CVeY`Ud dVTeZ`_) 

@ R^ _`e dfcV hYRe \Z_U `W a`]jdRTTYRcZUV eYVj ViecRTeVU) @W Zezd R(X]fTR_ eYV_ hYj UZU eYVj `_]j XVe 

.+# X]fT`dV Wc`^ eYVZc ̂ `_`dRTTYRcZUV R_R]jdZd7 ?`h U` j`f \_`h j`f U`_ze YRgV T`_eR^Z_ReZ_X 

ViecRTV]]f]Rc a`]jdRTTYRcZUV7 @d eYV aRceZTf]Rc daVTZVd `W F`]RcZSRTeVc j`f RcV h`c\Z_X hZeY \_`h_ 

e` ^R\V R_ Vi`a`]jdRTTYRcZUV7 

F]VRdV dVV eYV acVgZ`fd T`^^V_ed cVXRcUZ_X eYV afcZej `W `fc ViecRTe) 

IaVTZWZT ]Z_Vd5 

1, v T`f]U j`f UVWZ_V _VTc`^Rdd YVcV ScZVW]j7 JYZd Zd eRcXVeVU e` R Sc`RU RfUZV_TV) 

DVTc`^Rdd Zd _`h UVWZ_VU Z_ eYV RSdecRTe R_U eYV Z_ec`UfTeZ`_) 

1/ v _VVU R_ wRx SVehVV_ wRdx R_U w^R[`cx  

:`ccVTeVU) 

32 v FKB' Rd UVWZ_VU YVcV' Zd R]cVRUj a]fcR] d` FKBd Zd cVUf_UR_e) <ZeYVc dRj wFKB V_RS]V 

daVTZR]kVUs)x Ec cVUVWZ_V FKB Rd a`]jdRTTYRcZUV feZ]ZkReZ`_ ]`Tfd R_U eYV_ j`f TR_ dRj FKBd) 

JYZd YRd SVV_ RURaeVU RTT`cUZ_X]j) 

32 v hYRe U` j`f ^VR_ Sj wdfTTVddZ`_x7 ;ZU j`f ^VR_ ac`iZ^Zej7  

J` Rg`ZU T`_WfdZ`_' hV _`h eVc^ Ze weV^a`cR] dfTTVddZ`_x) 

,-0 v j`f _VVU e` TZeV j`fc acVgZ`fd UReR YVcV R_U Z_ eYV ]VXV_U W`c =ZXfcV ,)  

MV YRgV _`h RUUVU eYZd Z_W`c^ReZ`_ R_U TZeV `fc cVTV_e aRaVc %FC@;5 .2+1412,& Z_ eYV eVie R_U 

eYV WZXfcV ]VXV_U) 

,1/ v TYR_XV wRS`fex e` wRaac`iZ^ReV]jx 

JYZd hRd T`ccVTeVU)

,13 v R(X]fTR_d dY`f]U _`e SV a]fcR] 

JYZd hRd T`ccVTeVU) 

,32 v a]VRdV T]RcZWj hYVcV eYVdV wZd`]ReVdx TR^V Wc`^) 



@d`]ReV UVeRZ]d RcV ac`gZUVU f_UVc wIecRZ_ Tf]eZgReZ`_ R_U T`_UZeZ`_dx Z_ eYV CVeY`Ud dVTeZ`_ R]`_X 

hZeY eYV TZeReZ`_ `W eYV h`c\ Z_ hYZTY eYVj hVcV Zd`]ReVU) 

,4+ v eYZd Zd ^V_eZ`_VU V]dVhYVcV Sfe ZW j`f YRgV >?42d YZXY]j cVacVdV_eVU Z_ j`fc Zd`]ReVd' eYRe 

T`f]U SV eYV d`fcTV `W R,'1 RTeZgZej) ;` j`f YRgV R TZeReZ`_ W`c eYV >?,.Q., R,'1 RTeZgZej7 :R_ j`f 

afcZWj eYV V_kj^V R_U dY`h eYZd7  

MV RXcVV eYRe eYV >?42 T`f]U R]d` SV R d`fcTV `W R,'1 RTeZgZej' hYZTY Zd _`h SVeeVc cVacVdV_eVU Z_ 

eYV cVgZdVU ;ZdTfddZ`_) 8 cVWVcV_TV W`c eYV >?.,Q., Zd _`h ac`gZUVU) MV R__`eReVU eYZd Wf_TeZ`_ 

SRdVU ̀ _ m0+# decfTefcR] ZUV_eZej e` R TYRcRTeVcZkVU >?,.Q., Wc`^ $+-233:8 -/7/:8) 8d hV W`TfdVU 

`fc ViacVddZ`_ VWW`ced `_ eYV >?,. cVaVce`ZcV V_T`UVU Sj `fc ^`UV] *63+72,+-9/7 da) ?V]Q@Q33 R_U 

Rd eYZd `cXR_Zd^ U`Vd _`e V_T`UV R >?,.Q.,' hV UZU_ze ReeV^ae e` ViacVdd eYZd V_kj^V) 

,42 v >]j`TXV_ R_U af]]f]R_ T`_eRZ_ S`eY R,'/ R_U R,'1 ]Z_\RXVd) >]jT`XV_ Zd _`e ^`de]j R(,'/(

]Z_\VU) @e T`_eRZ_d R dZX_ZWZTR_e _f^SVc `W R,'1 ScR_TY a`Z_ed' ^`cV eYR_ a]R_e R^j]`aVTeZ_)  

MV YRgV cVgZdVU eYZd dVTeZ`_ RTT`cUZ_X]j) @e _`h cVRUd wR]aYR(,'/ ]Z_\(T`_eRZ_Z_X X]jTR_d X]jT`XV_ 

R_U af]]f]R_x) 

,44 v F]VRdV T]RcZWj eYRe eYZd ac`UfTe Zd ]Z\V]j aR_`dV `eYVchZdV Ze dVV^d ]Z\V eYZd V_kj^V Zd R 

UVUZTReVU af]]f]R_RdV eYRe YjUc`]kjVd R,'1 S`_Ud e` ac`UfTV ^R]e`ecZ`dV) 

JYZd hRd RUUVU e` eYV eVie W`c T]RcZej) @e _`h cVRUd wac`UfTed hZeY R UVXcVV `W a`]j^VcZkReZ`_ `W 

eYcVV %Ua.&' ]Z\V]j aR_`dV `c Zd`aR_`dVx) 

-,1 v f_eZ] j`f afcZWj R_ V_kj^V hZeY R,'1 RTeZgZej' @ U`_ze eYZ_\ j`f TR_ dRj eYV ^RcZ_V SRTeVcZR 

RcV RURaeVU e`hRcUd X]fTR_ T`_eRZ_Z_X R,'1 S`_Ud) 

8d eYV cVgZVhVc \Z_U]j a`Z_eVU `fe' eYVcV RcV ^f]eZa]V V_kj^Vd dfTY Rd >?42 hZeYZ_ ^RcZ_V R]aYR(

X]fTR_ FKBd eYRe ^Rj SV cVda`_dZS]V W`c eYV R,'1 RTeZgZej) 8]] `W `fc R__`eReZ`_d `W V_kj^Vd dfTY 

Rd >?42 R_U >?,.Q., a`Z_e e`hRcUd eYZd Wf_TeZ`_ SVZ_X ViYZSZeVU Sj ^RcZ_V SRTeVcZR' R_U `fc 

deReV^V_e eYRe `fc cVdf]ed wdfaa`ce R_ RURaeReZ`_ %s& e`hRcUd R,'/*R,'1 dfSdecReVdx hRd ^RUV 

RTT`cUZ_X]j) 

--/ v w]Z_VRc X]jT`XV_x Zd R SZe `W R ^Zd_`^Vc) JYV UVWZ_ZeZ`_ `W X]jT`XV_ Zd eYRe Ze Zd R ScR_TYVU 

^`]VTf]V) CRjSV TR]] Ze R,'/ X]fTR_ Re eYZd a`Z_e)  

JYZd hRd TYR_XVU e` w]Z_VRc R,'/(X]fTR_x) 

-., v w]R^Z_RcZ_(eRcXVeZ_X >]X(ac`eVZ_dx Zd R SZe T`_WfdZ_X) :`f]U j`f T]RcZWj hYRe j`f ^VR_e YVcV7 

JYZd hRd cVgZdVU W`c T]RcZej) 8 ^ZddZ_X T`^^R hRd RUUVU) 



-.. v @d eYZd cVR]]j R cVda`_dV daVTZWZT e` `_]j ]R^Z_RcZ_7 M`f]U Xc`heY `_ R]XZ_ReV `c WfT`ZUR_ 

]VRU e` R(X]fTR_ dj_eYVdZd7  

MV cVT`X_ZkV eYRe eYV W`Tfd `_ ]R^Z_RcZ_ YRd SVV_ d`^VhYRe _Rcc`h' Sfe _VgVceYV]Vdd `fc 

R_R]jdVd Z_UZTReV eYRe ]R^Z_RcZ_ UVXcRUReZ`_ R_U X]jT`XV_ dj_eYVdZd `TTfc dZ^f]eR_V`fd]j hZeYZ_ 

eYV dR^V SRTeVcZR] T]RUVd' Z_ gZec` R_U UfcZ_X ^ZTc`R]XR] S]``^d) MV YRgV cVgZdVU eYV ;ZdTfddZ`_ 

e` cVW]VTe eYV ScVRUeY `W R]XR] SZ`^Rdd eYRe T`f]U a`eV_eZR]]j SV fdVU' Sfe cV^RZ_ `W eYV gZVh eYRe 

]R^Z_RcZ_ Zd ]Z\V]j e` SV eYV ^R[`c T`_ecZSfe`c e` SRTeVcZR] R]aYR(X]fTR_ dj_eYVdZd) MV _`h V]RS`cReV 

eYRe eYZd Zd _`e ̀ _]j SVTRfdV ̀ W Zed Z^a`ceR_TV Rd eYV ̂ R[`c UZRe`^ a`]jdRTTYRcZUV' Sfe R]d` SVTRfdV 

Ze Zd R X]fT`dV Y`^`a`]j^Vc) @ed UVXcRUReZ`_ aReYhRj Z_T]fUVd R >?,/4 eYRe ac`UfTVd >]T(,(

aY`daYReV' hYZTY Zd R UZcVTe acVTfcd`c `W X]jT`XV_ SZ`dj_eYVdZd R_U Zd eYVcVW`cV ]Z\V]j e` SV 

V_VcXVeZTR]]j WRg`cVU `gVc dj_eYVdZd Wc`^ `eYVc ^`_`dRTTYRcZUVd' V)X) UVcZgVU Wc`^ R]XZ_ReV `c 

WfT`ZUR_) MV dfXXVde eYRe dZ^Z]Rc e` deRcTY Z_ eVccVdecZR] SRTeVcZR' eYV X]fT`dV de`cRXV SVeR(X]fTR_ 

]R^Z_RcZ_' Sfe R]d` R]aYR(X]fTR_' RcV eYV acVWVccVU a`]jdRTTYRcZUVd eYRe RcV T`_df^VU WZcde) MV 

cVTV_e]j `SdVcgVU dfTY R dfSdecReV acVWVcV_TV W`c ]R^Z_RcZ_ `gVc R]XZ_ReV R_U aVTeZ_ Z_ eYV ^RcZ_V 

SRTeVcZf^ #39/76465+8 4+-3/6.22 %A`TY Ve R]) FC@;5 .+,,1+.3&) JYZd Zd _`e e` dRj eYRe `eYVc 

dfSdecReVd RcV _`e fdVU Z_ eYZd hRj' Sfe eYV Z^a`ceR_TV ̀ W eYV X]fT`dV(a`]j^Vc ]R^Z_RcZ_ f_UVc]Z_Vd 

Zed c`]V Rd eYV acZ^Rcj WfV] W`c eYZd TjT]V' Rd UV^`_decReVU Sj `fc cVdf]ed) 

-./ v _VVU R weYVx SVW`cV wd`]Vx 

JYZd YRd SVV_ T`ccVTeVU)

-.2 v dR^V bfVdeZ`_ Rd Z_ ]Z_V -.. 

8d UVeRZ]VU RS`gV' hV T`_dZUVc R]XR] ]R^Z_RcZ_ e` SV `_V `W eYV ^`de Z^a`ceR_e Z_afed e` eYV 

^ZTc`SZR] cVTjT]Z_X ]``a UfcZ_X UZRe`^(U`^Z_ReVU S]``^d) JYV eVie YRd SVV_ VUZeVU e` cVW]VTe eYRe) 

-02 v IZ_TV eYZd R(X]fTR_ de`cRXV R_U cV]VRdV Zd TV_ecR] e` j`fc ^`UV]' @ eYZ_\ Ze Zd Z^aVcReZgV W`c 

j`f e` cf_ d`^V R_R]jeZTR] eVTY_ZbfVd' ]Z\V DCH' `_ eYZd afcZWZVU a`]jdRTTYRcZUV e` UVeVc^Z_V Zed 

decfTefcV) ;` j`f dZ^a]j YRgV SRTeVcZR] X]jT`XV_ `c Zd eYVcV d`^VeYZ_X daVTZR] RS`fe =]Rg`SRTeVcZZR 

Z_ecRTV]]f]Rc R(X]fTR_7 

@_ eYZd defUj' hV TYRcRTeVcZkVU W]Rg`SRTeVcZR] V_kj^Vd eYRe RcV RTeZgV `_ UZWWVcV_e ejaVd `W R]aYR(

X]fTR_d) JYVdV V_kj^Vd hVcV dZ^Z]Rc]j RTeZgV `_ `fc V_cZTYVU Z_ecRTV]]f]Rc ViecRTe' T]VRc]j 

UV^`_decReZ_X eYRe Ze T`_eRZ_d R_ R]aYR(,'/ X]fTR_ dZ^Z]Rc e` eYRe `_ hYZTY eYV V_kj^Vd hVcV 

TYRcRTeVcZkVU) JYVdV cVdf]ed RcV R]d` T`_dZdeV_e hZeY R]aYR(X]fTR_ de`cRXV a`]jdRTTYRcZUVd 

UVdTcZSVU Z_ SRTeVcZR Z_ XV_VcR] Rd hV]] Rd ^RcZ_V SRTeVcZR Z_ aRceZTf]Rc %FC@;5 FC@;5 -1//.20.6 

-22133,4&) 

8d eYV cVgZVhVc YRd T`ccVTe]j a`Z_eVU `fe' eYV ViecRTe Zd ^`de ]Z\V]j R_ V_cZTY^V_e `W dVgVcR] 

SRTeVcZR] a`]jdRTTYRcZUVd' hYZTY Zd hYj VieV_dZgV `aeZ^ZkReZ`_ h`c\ h`f]U SV cVbfZcVU SVW`cV 

R_R]jeZTR] h`c\ dfTY Rd DCH T`f]U SV aVcW`c^VU) 8d `fc eVdeVU decRZ_d hVcV RS]V e` Xc`h `_ eYV 

ViecRTe R_U _` `eYVc XV_V T]fdeVcd hVcV Z_UfTVU Sj Xc`heY `_ eYV ViecRTe RaRce Wc`^ eYV R]aYR(

X]fTR_ FKB %JRS]V I/&' Ze Zd R gZRS]V SRdZd W`c eYV ^`UV] ac`a`dVU Z_ eYZd defUj) EW T`fcdV' eYV 



TYRcRTeVcZkReZ`_ `W eYV W]Rg`SRTeVcZR] de`cRXV a`]jdRTTYRcZUV R_U eYV UVeVc^Z_ReZ`_ `W a`ddZS]V 

UZWWVcV_TVd Wc`^ `eYVc SRTeVcZR Zd R gR]fRS]V eRd\ W`c WfefcV defUZVd) 

-22 v @ eYZ_\ j`f ^VR_e e` TZeV 09 R_U _`e 08) @ h`f]U cVT`^^V_U U`Z_X bF:H R_U _`e ac`eV`^ZTd 

e` dY`h eYZd)

8d ^V_eZ`_VU RS`gV' hV TY`dV e` aVcW`c^ eYV ^`cV eZ^V(T`_df^Z_X ac`eV`^ZTd ViaVcZ^V_ed Z_ 

`cUVc e` XRZ_ Z_dZXYe Z_e` eYV RTefR] ac`eVZ_ ]VgV]d ac`UfTVU Sj eYV SRTeVcZR' R_U eYfd ^R\V R UZcVTe 

]Z_\ e` `SdVcgVU V_kj^ReZT Wf_TeZ`_d) 

-33 v JYV UZWWVcV_TV Z_ R(X]fTR_ feZ]ZkReZ`_ j`f `SdVcgV Zd ]Z\V]j UfV e` eYV acVdV_TV `W UZWWVcV_e 

>?,.d' _`e eYV Ifd;d) @W j`f hZdY e` ^R\V eYV a`Z_e eYRe Ifd;d R]d` UcZgV eYZd UZWWVcV_TV' eYVj 

_VVU e` SV ViacVddVU' afcZWZVU R_U YRgV eYVZc R(X]fTR_ SZ_UZ_X RSZ]Zej TYRcRTeVcZkVU) 

JYR_\ j`f W`c eYZd YZ_e) MV RXcVV' eYV deReV^V_e _`h cVRUd wYZXY RSf_UR_TV hRd _`e ^Zcc`cVU Sj 

eYV FKBzd Rdd`TZReVU :8Pj^Vd' R >?,. %=>-3QHI+/.1+& R_U R >?10 %=>-3QHI+/.10&' R_U 

dfXXVded R UZWWVcV_TV Z_ R]aYR(X]fTR_ feZ]ZkReZ`_x' V^aYRdZkZ_X eYRe hV T`_dZUVc eYV :8Pj^Vd e` 

SV Z^a`ceR_e W`c eYV UZWWVcV_TV Z_ R]aYR(X]fTR_ feZ]ZkReZ`_) 

-44 v @ U`_ze eYZ_\ Ze Zd WRZc e` dRj eYRe eYV CfcZTRfUR decRZ_ TR_ wbfZT\]j eR\V fa R_U cVTjT]V eYVdV 

R(X]fTR_dx hYV_ Ze UZU_ze dY`h gVcj c`Sfde Xc`heY `_ ViecRTeVU R(X]fTR_' af]]f]R_ `c X]jT`XV_) 

MV RXcVV R_U YRgV cVgZdVU eYV deReV^V_e e` SVeeVc cVacVdV_e `fc UReR) @e _`h cVRUd5 wS`eY defUZVU 

^`UV] SRTeVcZR TR_ ac`UfTV' eR\V fa R_U cVTjT]V eYVdV !(X]fTR_dx) 8d Via]RZ_VU RS`gV' R]d` 

):72-+:.+ da) ]jdReV RTeZgZej `_ R]aYR(X]fTR_d Wc`^ Tf]efcVd Xc`h_ `_ X]jT`XV_ Zd dZX_ZWZTR_e]j 

Z_TcVRdVU) =fceYVc^`cV' acVgZ`fd h`c\ hZeY eYZd decRZ_ Z_UZTReVd eYRe Xc`heY `_ a`]jdRTTYRcZUV 

dVV^d e` _`e SV acVWVccVU' Rd Ze R]d` XcVh dZX_ZWZTR_e]j SVeeVc `_ ^R__`dV eYR_ UZWWVcV_e ^R__R_d' 

hYZ]V deZ]] YRgZ_X dZX_ZWZTR_e RTeZgZej `_ dfTY dfSdecReVd %FC@;5 .1/,,.-1&)  

.,+ v CfcZTRfUR eRcXVeZ_X dZ^a]V R]aYR X]fTR_d Zd R SZe T`_WfdZ_X e` ^V) 9j dZ^a]V U` j`f ^VR_ 

dY`ceVc `c [fde ]Vdd T`^a]Vi*ScR_TYVU7 ;` j`f eYZ_\ CfcZTRfUR Xc`hd `_ R(X]fTR_ a`]jdRTTYRcZUV 

UVXcRUVU Sj F`]RcZSRTeVc7 JYV F`]RcZSRTeVc V_kj^Vd \Z_U ̀ W X` RXRZ_de eYV wdV]WZdY FKBx aRcRUZX^ 

ZW eYVj RcV TRaRS]V `W UVXcRUZ_X R(X]fTR_ e` ;F,*- R_U eYVj T`_eRZ_ IF- dZX_R] aVaeZUVd %ZV RcV R]] 

`_ eYV `fedZUV `W eYV TV]]&) ;` j`f eYZ_\ CfcZTRfUR W`cRXVd `_ eYVdV ;F,*- ac`UfTed7 

JYZd Zd R_ Z_eVcVdeZ_X dfXXVdeZ`_ eYRe hV eYZ_\ T`f]U SV R X``U Via]R_ReZ`_ W`c eYV SVYRgZ`c `W eYV 

):72-+:.+ da) decRZ_ R_U aVcYRad w`aV_x FKB(ejaV T`_eRZ_Z_X decRZ_d Z_ XV_VcR]) JYZd Zd R 

Yja`eYVdZd eYRe hZ]] SV eVdeVU Z_ R W`]]`h(fa defUj W`TfdZ_X `_ UZWWVcV_e _ZTYVd `W R]aYR(X]fTR_ 

UVXcRUReZ`_) MV YRgV RU[fdeVU eYV eVie %whYZTY dVV^Z_X]j RaaVRcd e` eRcXVeZ_X ^`cV dZ^a]V' V)X) 

]Vdd ScR_TYVU `c dY`ceVc !(X]fTR_dx& e` cVW]VTe hYRe ViRTe]j hRd ^VR_e)  

.-2 v @ U`_ze eYZ_\ Ze Zd cZXYe e` dRj eYVj RcV decfTefcR]]j dZ^Z]Rc hYV_ j`f YRgV_ze TYRcRTeVcZkVU eYV 

decfTefcV `W j`fc ac`a`dVU SRTeVcZR] R(X]fTR_) 

9RdVU `_ dZ^Z]Rc cVdf]ed `SeRZ_VU hYV_ Z_TfSReZ_X `fc R_R]jkVU >?,.d hZeY ViecRTe R_U R]aYR(

X]fTR_d `W \_`h_ decfTefcV' hV UVV^ Ze Raac`acZReV e` deReV eYRe eYVj RcV decfTefcR]]j dZ^Z]Rc) 



.0, ( U` j`f YRgV R cVWVcV_TV W`c eYZd deReV^V_e7 

MV YRgV cVgZdVU eYZd deReV^V_e e` cVRU wIZ^Z]Rc e` eYV ^ZTc`R]XR] "(X]fTR_d' RSf_UR_e SRTeVcZR] 

de`cRXV R]aYR(X]fTR_d RcV ]Z\V]j YZXY]j d`]fS]V Z_ hReVc R_U Rd dfTY ac`gZUV R_ RTTVddZS]V V_VcXj 

R_U TRcS`_ d`fcTVx) 

.21(23 v @d Ze WRZc e` T`^aRcV eYV ViecRTeVU aZX^V_ed ZW eYVj hVcV afcZWZVU UZWWVcV_e]j7 

9`eY ^VeY`Ud Z_T]fUV R TYc`^Re`XcRaYZT dVaRcReZ`_ gZR ?FB:' hYZTY Zd eYV hZUV]j cVT`X_ZkVU 

deR_URcU %;E@5 ,+),+,1*I++--(+43,%42&++,/,(N&) JYZd Zd U`_V e` dVaRcReV eYV UZWWVcV_e aZX^V_ed 

e` cVUfTV eYV _f^SVc ̀ W aRceZT]Vd Z_ eYV dR^a]V eYRe a`eV_eZR]]j RSd`cS Re dZ^Z]Rc hRgV]V_XeYd) JYVcV 

RcV ^R_j ViecRTeZ`_ ^VeY`Ud RgRZ]RS]V' R_U eYV ^RZ_ ac`aVcej eYVj UZWWVc Z_ Zd eYV Raa]ZTReZ`_' 

VdaVTZR]]j eYV ejaV `W dR^a]Vd SVZ_X R_R]jkVU) 9`eY `fc ^VeY`Ud RcV daVTZWZT e` ^RcZ_V 

V_gZc`_^V_ed R_U hVcV fdVU `_ eYV dR^V dR^a]Z_X dZeV)  

=fceYVc^`cV' hV fdV eYV :Y]+ UReR e` UVeVc^Z_V S]``^ ac`XcVddZ`_ e` R_TY`c `fc ViacVddZ`_ UReR 

e` R_U U` _`e T`^aRcV eYV gR]fVd `W Z_UZgZUfR] jVRcd) JYVcVW`cV' hV UVV^ Ze Raac`acZReV e` fdV eYV 

UReR Rd R ac`ij W`c S]``^ ac`XcVddZ`_) 

/,- v deReVU V]dVhYVcV Sfe a]VRdV faUReV acVUZTeVU >?,. dfSWR^Z]ZVd e` eYV TfccV_e :8Pj 

UReRSRdV) 

JYV UReRSRdV hRd faUReVU R]] R__`eReZ`_d RTT`cUZ_X e` eYV ]ReVde gVcdZ`_ `W eYV :8Pj UReRSRdV Rd 

cVbfVdeVU) 

/.- ( (, _VVUd e` SV Z_ dfaVcdTcZae) 

JYZd YRd SVV_ T`ccVTeVU) 

00+ v F]VRdV ]Zde eYV d`fcTV `W R]] `]ZX` R_U a`]jdRTTYRcZUVd fdVU Z_ j`fc h`c\) 

IaVTZWZTReZ`_d hVcV RUUVU W`c R]] `]ZX`( R_U a`]jdRTTYRcZUVd) 

032(034 ( O`fc ^VeY`Ud UVdTcZSV T]`_Z_X `W >?,. ac`eVZ_d ,' - R_U . Sfe eYV ^RZ_ eVie UVdTcZSVd 

eYV^ Rd 8' 9 R_U :) F]VRdV SV T`_dZdeV_e) MVcV eYVdV T]`_VU hZeY`fe eYV acVUZTeVU IF- dZX_R] 

aVaeZUVd7

JYZd hRd R_ `gVcdZXYe Wc`^ R_ `]UVc gVcdZ`_ `W eYV ^R_fdTcZae) @e YRd SVV_ cV^VUZVU) @e YRd SVV_ 

RUUVU e` eYV CVeY`U dVTeZ`_ eYRe eYVZc dZX_R] aVaeZUVd hVcV `^ZeeVU W`c ViacVddZ`_) 

1+/ v a]VRdV R]d` ac`gZUV WZ_R] ac`eVZ_ T`_TV_ecReZ`_d) -0 fX Zd R ]`e `W ac`eVZ_s)VdaVTZR]]j e` ]Ve 

eYV cVRTeZ`_ cf_ W`c -/ Y`fcd) 

JYV cVRTeZ`_ hRd aVcW`c^VU W`c -/ Y e` cVRTY V_U(a`Z_e ^VRdfcV^V_ed) 

1.. v Y`h UZU j`f gR]ZUReV eYRe j`f UZU_ze YRgV R_j ^V^ScR_V S`f_U a`]jdRTTYRcZUVd7 



JYV eVie YRd SVV_ ^`UZWZVU e` cVW]VTe eYRe hV h`c\ hZeY R_ V_cZTYVU Z_ecRTV]]f]Rc a`]jdRTTYRcZUV 

WcRTeZ`_' R_U _`e R afcV a`]jdRTTYRcZUV) 8d UVeRZ]VU RS`gV' R WcRTeZ`_ T`_eRZ_Z_X eYV aV]]Ved 

cV^`gVU SVW`cV ]jdZd hRd R_R]jkVU R]`_XdZUV eYV V_cZTYVU Z_ecRTV]]f]Rc ViecRTe) JYZd R_R]jdZd 

jZV]UVU YZXYVc R^`f_ed `W XR]RTe`dR^Z_V' dY`hZ_X eYRe hV Z_UVVU V_cZTYVU Z_ecRTV]]f]Rc 

a`]jdRTTYRcZUV hZeY `fc ViecRTeZ`_ ^VeY`U)  

1.2 v deReVU V]dVhYVcV Sfe Ze h`f]U SV deR_URcU acRTeZTV e` TYRcRTeVcZkV j`fc a`]jdRTTYRcZUV gZR 

R_ Z_ZeZR] Zd`R^j]RdV ecVRe^V_e %e` cV^`gV ScR_TY a`Z_ed R_U R]]`h j`f e` UVeVc^Z_V eYV UVXcVV `W 

ScR_TYZ_X R_U TYRZ_ ]V_XeY UZdecZSfeZ`_& W`]]`hVU Sj S(R^j]RdV*R(R^j]RdV ecVRe^V_e) IVV 

FC:2/+21+2  

8d ^V_eZ`_VU RS`gV' hV U` _`e T`_dZUVc `fc a`]jdRTTYRcZUV ViecRTe e` SV afcV) 8d `fc V_kj^Vd 

hVcV RTeZgV `_ eYV ViecRTeVU a`]jdRTTYRcZUV R_U _` ac`eVZ_d `eYVc eYR_ eY`dV `W eYV R]aYR(X]fTR_ 

FKB hVcV fa(cVXf]ReVU UfcZ_X Xc`heY `_ eYZd ViecRTe' hV UZU _`e gV_efcV e` TYRcRTeVcZkV Ze WfceYVc) 

EW T`fcdV' h`c\ e` WfceYVc afcZWj eYV ViecRTe R_U UVeVc^Z_V Zed ViRTe T`^a`dZeZ`_R] R_U decfTefcR] 

ac`aVceZVd hZ]] SV aRce `W R W`]]`h(fa defUj) ?`hVgVc' SRdVU `_ eYV ViaVcZ^V_ed TRccZVU `fe hZeY 

>?,.8*9*: Z_ eYZd aRaVc' hV$gV XRZ_VU R WZcde Z_dZXYe Z_e` eYZd de`cRXV a`]jdRTTYRcZUV R_U' 

Z^a`ceR_e]j' Zed VT`]`XZTR] c`]V) 

CZ_`c5 eYV RfeY`cd ac`gZUV XV_V ]`Tfd eRXd eYRe U`_ze T`ccV]ReV hZeY ac`eVZ_ ]`Tfd eRXd) :`f]U eYV 

RfeY`cd ac`gZUV ac`eVZ_ _R^Vd R_U hYRe UReRSRdV eYVj RcV UVcZgVU Wc`^ %>V_9R_\' @C>' 

K_ZFc`e7&) 

Efc ^R_fdTcZae T`_eRZ_d XV_V ]`Tfd eRXd' _`e ac`eVZ_ ZUV_eZWZVcd) 8 cVWVcV_TV e` eYV D:9@ HVWdVb 

RddV^S]ZVd fdVU Zd _`h UVeRZ]VU Z_ eYV CVeY`U dVTeZ`_) 



%&)'&*&( !#

9VZU]Vc Ve R] UVdTcZSV R_ Z_gVdeZXReZ`_ Z_e` X]fT`dV TjT]Z_X Z_ eYV `TVR_' Sj ^VR_d `W SRTeVcZR] !(

X]fTR_d eYRe RaaVRc e` SV cVTjT]VU Sj eYV SRTeVcZ`a]R_\e`_ T`^^f_Zej) MZeY R]XR] ]R^Z_RcZ_ dVcgZ_X 

Rd acZ^Rcj Z_afe TRcS`_ d`fcTV' SRTeVcZR ac`UfTV !(X]fTR_d' f_UVcX` TV]] ]jdZd' R_U eYV cV]VRdVU 

!(X]fTR_d RcV eR\V_ fa Sj `eYVc daVTZVd' W`c^Z_X R ]``a) Ifaa`ce Zd UcRh_ Wc`^ XV_`^ZT R_R]jdVd' 

Xc`heY defUZVd' ecR_dTcZae`^ZTd' ac`eV`^ZTd' R_U V_kj^V TYRcRTeVcZdReZ`_ h`c\) JYV de`cj Zd gVcj 

T`^aV]]Z_X' R_U eYV h`c\ cVacVdV_ed R ^R[`c RUgR_TV' SfZ]UZ_X `_ acVgZ`fd Z_dZXYeWf] defUZVd Wc`^ 

eYZd T]fdeVc `W RfeY`cd ]``\Z_X Re eYV Z^a`ceR_TV `W ]R^Z_RcZ_ Z_ eYV `TVR_) JYZd h`c\ UVWZ_Vd R_ 

RdaVTe `W TRcS`_ TjT]Z_X eYRe YRU acVgZ`fd]j SVV_ `gVc]``\VU' R_U Z_UVVU VdeRS]ZdYVd SRTeVcZR] 

X]jTR_d Rd R ^R[`c TRcS`_ d`fcTV W`c SRTeVcZ`a]R_\e`_) MYZ]V eYV `gVcR]] de`cj e`]U Z_ eYV aRaVc Zd 

gVcj T`^aV]]Z_X' d`^V `W eYV ViaVcZ^V_eR] UReR RcV _`e bfZeV T`_gZ_TZ_X Z_ eYVZc dfaa`ce `W daVTZWZT 

a`Z_ed `W UZdTfddZ`_) I`^V UReR a`Z_ed ^Rj SV `gVc(Z_eVcacVeVU hYV_ UcRhZ_X T`_T]fdZ`_d) 8_U 

eYV hcZeZ_X T`f]U SV Z^ac`gVU Z_ a]RTVd' W`c SVeeVc T]RcZej) JYV a`Z_ed SV]`h dY`f]U SV RUUcVddVU 

acZ`c e` afS]ZTReZ`_' Sfe `_ eYV hY`]V eYZd Zd R gVcj _ZTV R_U d`f_U aZVTV `W h`c\)

MV eYR_\ eYV cVgZVhVc W`c eYV eY`c`fXY WVVUSRT\ R_U Y`aV eYRe eYV TYR_XVd UVeRZ]VU SV]`h 

Z^ac`gV eYV `gVcR]] T]RcZej R_U dT`aV `W eYV acVdV_eVU ^R_fdTcZae) 

I`^V cVWVcV_TVd RcV `fe `W UReV) HVWVcV_TV ,+ Zd R cVgZVh Wc`^ -++4' TZeVU Z_ eYV @_ec`UfTeZ`_ Rd 

R XV_VcR] UZdTfddZ`_ `_ FKBd' R e`aZT `_ hYZTY ^R_j ^`cV cVgZVhd YRgV SVV_ afS]ZdYVU Z_ eYV 

aRde .(0 jVRcd) C`cV`gVc' eYV cVgZVh TZeVU W`TfddVd `_ Yf^R_ Xfe dj^SZ`_ed' hYVcVRd `eYVc 

cVgZVhd YRgV SVV_ afS]ZdYVU eYRe R]d` UZdTfdd V_gZc`_^V_eR] daVTZVd R_U ^Rj eYVcVW`cV SV ^`cV 

cV]VgR_e) IZ^Z]Rc]j' cVWVcV_TV 02 W`c eYV :8Pj UReRSRdV Zd gVcj `fe `W UReV %-++4& R_U YRd SVV_ 

dfaVcdVUVU ^`cV eYR_ `_TV) IVV eYV :8Pj hVSdZeV W`c XfZUV]Z_Vd `_ Y`h e` TZeV eYV fdV `W eYV e``] 

e`URj %Z)V)' eYVcV Zd R aRaVc Z_ DfT]VZT 8TZUd HVd Wc`^ -+--&) 

JYR_\ j`f W`c a`Z_eZ_X eYZd `fe) MV faUReVU eYV cVWVcV_TVd RTT`cUZ_X]j) 

@_ eYV @_ec`UfTeZ`_ `_ aX0' eYV RfeY`cd dRj w@_ eYZd defUj' hV dY`h eYRe ^RcZ_V 

=]Rg`SRTeVcZZRsUVXcRUV eYV ^ZTc`R]XR] "(X]fTR_ ]R^Z_RcZ_ R_U fdV ViTVdd X]fT`dV e` dj_eYVdZkV 

!(X]fTR_ de`cRXV a`]jdRTTYRcZUVd)x MYVcV Zd eYV VgZUV_TV Z_ eYZd aRaVc eYRe ViTVdd _`_(

^VeRS`]ZdVU X]fT`dV Wc`^ ]R^Z_RcZ_ X`Vd UZcVTe]j Z_e` R aReYhRj W`c !(X]fTR_ dj_eYVdZd7 8 dZ^Z]Rc 

deReV^V_e Zd ^RUV Z_ eYV ;ZdTfddZ`_ `_ aX,.' wEfc UReR dfXXVde eYRe R dfSdeR_eZR] WcRTeZ`_ `W eYZd 

]R^Z_RcZ_ Zd _`e Z^^VUZReV]j cV^Z_VcR]ZkVU Sfe cReYVc T`_gVceVU e` SRTeVcZR] !(X]fTR_d)x MYZ]V eYZd 

Zd R_ Z_eVcVdeZ_X eYV`cj R_U h`f]U WZe hZeY eYV UReR acVdV_eVU' @ U`_ze RXcVV eYRe Ze YRd SVV_ ac`gV_ 

`c VgV_ eVdeVU Z_ eYZd defUj) JYV RfeY`cd U` gVcZWj eYRe w]R^Z_RcZ_ UVXcRUReZ`_ T`fa]VU hZeY 

dZ^f]eR_V`fd !(X]fTR_(dj_eYVdZd T`f]U SV T`_WZc^VU hZeY R_ Zd`]ReVU decRZ_ Z_ gZec`x Sfe @ U`_ze 

RXcVV eYRe eYVdV UReR dY`h R UZcVTe ecR_dWVc ̀ W X]fT`dV Wc`^ ̂ VeRS`]ZdVU ]R^Z_RcZ_ Z_e` R_ !(X]fTR_ 

dj_eYVdZd aReYhRj) 

MV RXcVV eYRe hV ^Rj YRgV ac`gZUVU eYRe hc`_X Z^acVddZ`_ eYRe hV YRU UZcVTe VgZUV_TV W`c eYV 

T`_gVcdZ`_ `W UZRe`^ ]R^Z_RcZ_ e` SRTeVcZR] R]aYR(X]fTR_d' R_U hV cVaYcRdVU eYV cVgZdVU 

^R_fdTcZae RTT`cUZ_X]j) MV RcV _`h gVcj T]VRc eYRe ]R^Z_RcZ_(UVXcRUReZ`_ ac`UfTVd eYV acVTfcd`c 

W`c R]aYR(X]fTR_ dj_eYVdZd %dVV R]d` RS`gV `fc deReV^V_e e` cVgZVhVc ", e` eYZd a`Z_e&)  



=fceYVc^`cV' hV ac`gZUV R _Vh WZXfcV %=ZX) /&' Z_ hYZTY hV dY`h Sj R T`^SZ_ReZ`_ `W UVVa 

^VeRXV_`^ZTd R_U ^VeRecR_dTcZae`^ZTd eYRe ]R^Z_RcZ_(UVXcRUReZ`_' R]aYR(X]fTR_ dj_eYVdZd R_U 

R]aYR(X]fTR_ UVXcRUReZ`_ `TTfccVU dZ^f]eR_V`fd]j Z_ ^V^SVcd `W eYV W]Rg`SRTeVcZR] XV_VcR 

#:7+592;270+ R_U *63+72,+-9/7 eYRe U`^Z_ReVU eYV WVV(]ZgZ_X SRTeVcZ`a]R_\e`_ UfcZ_X eYV -+-+ dacZ_X 

S]``^ Re ?V]X`]R_U H`RUd) MYZ]V _`e R UZcVTe ac``W' eYZd Zd R dec`_X Z_UZTReZ`_ eYRe eYV T`_gVcdZ`_ 

`W UZRe`^ ]R^Z_RcZ_ e` R]aYR(X]fTR_d Z_UVVU e``\ a]RTV Z_ eYVdV SRTeVcZR)  

JYV w?V]X`]R_U H`RUd eZ^V dVcZVdx Zd WZcde ̂ V_eZ`_VU ̀ _ ]Z_V ,.2 R_U Zd _`e UVWZ_VU v a]VRdV ac`gZUV 

d`^V T`_eVie Rd e` hYRe eYZd Zd*hRd) 

8 ^`cV UVeRZ]VU Via]R_ReZ`_ Zd ac`gZUVU Z_ eYV cVgZdVU gVcdZ`_ `W eYV ^R_fdTcZae) 

E_ ]Z_V ,/+ eYV RfeY`cd deReV eYRe w;Z_`aYjTVRV R]d` \_`h_ e` T`_eRZ_ !(X]fTR_ds^RUV fa 2 e` 

/2# `W eYV Vf\Rcj`eZT a`af]ReZ`_)x IZ_TV eYV RSf_UR_TV `W d`^V `W eYVdV daVTZVd T`ccV]ReVd hV]] 

hZeY eYV y^RZ_ aYRdVz dVT`_U S]``^' hYj hVcV eYVj _`e T`_dZUVcVU R_`eYVc ^R[`c d`fcTV `W !(

X]fTR_ dfSdecReV' hYZTY h`f]U UZdcfae eYV _`eZ`_ `W R_ R]^`de dV]W(dfdeRZ_Z_X SRTeVcZR] ]``a7 

MV YRgV cVgZdVU =ZXfcV , Z_ `cUVc e` SVeeVc dY`hTRdV eYV ,3I UReR) MV TReVX`cZkVU eYV RSf_UR_e 

UVeVTeVU UZ_`W]RXV]]ReVd Rd w^R[`c]j YVeVc`ec`aYZTx `c w^R[`c]j Rfe`ec`aYZTx SRdVU `_ eYV RgRZ]RS]V 

]ZeVcRefcV %dVV CVeY`Ud R_U JRS]V I,&) JYV `_]j Rfe`ec`aYZT XV_fd eYRe dY`hVU fa Z_ cV]VgR_e 

_f^SVcd Z_ `fc UReR hRd (+7/52+ R_U Rd eYV eVie UVeRZ]d' eYZd Xc`fa hRd ^`de RSf_UR_e UfcZ_X eYV 

VRc]j S]``^ aYRdV %=ZXfcV ,:& W`c hYZTY hV UZU_ze UVeVTe dec`_X R]aYR(X]fTR_ FKB ViacVddZ`_) 

;fcZ_X eYV ^RZ_ S]``^' Rfe`ec`aYZT UZ_`W]RXV]]ReVd a]RjVU `_]j R ^Z_`c c`]V %fa e` .# `W UVeVTeVU 

_`_(^VeRk`R_ cVRUd' JRS]V I,&' hYZ]V YVeVc`ec`aYZT UZ_`W]RXV]]ReVd dfTY Rd '<76.252:4 dY`hVU 

^fTY YZXYVc RSf_UR_TVd %fa e` m-1# `W R]] _`_(^VeRk`R_ cVRUd&) MYZ]V eYVdV UZ_`W]RXV]]ReVd U` 

^`de ]Z\V]j T`_eRZ_ R]aYR(X]fTR_ Rd eYVZc de`cRXV a`]jdRTTYRcZUV' hV UVeVTeVU ̀ _]j R d^R]] Z_TcVRdV 

Z_ R]aYR(X]fTR_ `_ . q^ WZ]eVcd' hYVcV eYVdV UZ_`W]RXV]]ReVd hVcV ^`de RSf_UR_e %JRS]V I,' =ZXfcV 

I/& hYZ]V eYVcV hRd R ]RcXV Z_TcVRdV hYV_ Rfe`ec`aYZT UZ_`W]RXV]]ReVd hVcV acVdV_e Z_ eYV VRc]j 

S]``^ aYRdV) JYZd' e`XVeYVc hZeY eYV WRTe eYRe YVeVc`ec`aYZT UZ_`W]RXV]]ReVd ^`de ]Z\V]j acVj `_ 

YVeVc`ec`aYZT SRTeVcZR cReYVc eYR_ ac`gZUV eYV^ hZeY _fecZV_ed' ]VU fd e` T`_T]fUV eYRe UZ_`W]RXV]]ReV(

UVcZgVU R]aYR(X]fTR_ ^`de ]Z\V]j a]RjVU `_]j R ^Z_`c c`]V UfcZ_X eYV ?V]X`]R_U S]``^ `W -+-+) 

8UUZeZ`_R]]j' SZ`g`]f^V UReR UZWWVcd Wc`^ ,3I T`f_ed Rd Ze eR\Vd Z_e` T`_dZUVcReZ`_ UZWWVcV_e TV]] 

dZkVd) I`' hYZ]V d`^V UZ_`W]RXV]]ReVd dVV^ RSf_UR_e ]``\Z_X `_]j Re ,3I UReR' Ze Zd Z^a`ceR_e e` 

cV^V^SVc eYRe eYV cVdaVTeZgV TV]] dZkV `W ^R_j UZRe`^d UhRcWd eYRe `W ^`de UZ_`W]RXV]]ReVd %dVV 

R]d` FC@;5 .2+1412, W`c acVgZ`fd]j afS]ZdYVU SZ`g`]f^V UReR&) 8d hV UVeRZ] Z_ eYV UZdTfddZ`_' Ze Zd 

]Z\V]j eYRe UZ_`W]RXV]]ReV de`cRXV a`]jdRTTYRcZUVd TR_ SV R :(d`fcTV W`c YVeVc`ec`aYZT SRTeVcZR' Sfe 

XZgV_ eYV ̂ RddZgV Z_UfTeZ`_ ̀ W SRTeVcZR] R]aYR(X]fTR_ FKBd UfcZ_X eYV ̂ RZ_ S]``^ aYRdV' Ze U`Vd_ze 

dVV^ ]Z\V]j eYRe eYV SRTeVcZR cVda`_UVU e` UZ_`W]RXV]]ReV R]aYR(X]fTR_) 

@_ eYV aRcRXcRaY SVXZ__Z_X ]Z_V ,00' Ze h`f]U SV YV]aWf] e` ̂ V_eZ`_ eYV V_kj^V daVTZWZTZeZVd ejaZTR]]j 

W`f_U W`c >?,. V_kj^Vd' Rd _`e R]] cVRUVcd hZ]] SV WR^Z]ZRc hZeY eYV WR^Z]j)

JYZd hRd RUUVU e` YV]a f_UVcdeR_UZ_X W`c R Sc`RU cVRUVcdYZa) 



BZ_Vd ,1.(,1/' TR_ ac`eVZ_d SV T]RddVU Z_e` Wf_TeZ`_R]]j UZdeZ_Te Xc`fad SRdVU `_]j `_ decfTefcV 

acVUZTeZ`_d' hZeY`fe R_j Wf_TeZ`_R] TYRcRTeVcZdReZ`_ UReR7 JYV ac`a`dVU UZWWVcV_TVd Z_ daVTZWZTZej 

^R\V dV_dV Sfe Ze RaaVRcd eYRe eYV >?,. RSf_UR_TV Z_ FKBd hZeY UZWWVcV_e ejaVd `W Ifd; Zd eYV 

`_]j dfaa`ceZ_X VgZUV_TV W`c R UZWWVcV_TV Z_ SZ_UZ_X daVTZWZTZej' dZ_TV S`eY Ifd;d dVV^ e` YRgV 

SVV_ ^`UV]]VU hZeY eYV dR^V ]ZXR_U) 

MV YRgV RUUVU =ZXfcV I-' Z_ hYZTY hV dY`h RWWZ_Zej `W eYV ]``aVU(Xc`fa Ifd; `W &3+;24+725+ da) 

?V]Q@Q/3 e`hRcUd R]aYR(X]fTR_d dfTY Rd X]jT`XV_ R_U af]]f]R_ Sfe _`e ]R^Z_RcZ_) JYZd Ifd;' hYZTY 

hV hVcV RS]V e` Wf_TeZ`_R]]j `gVcViacVdd R_U afcZWj' YRd R_ R]^`de ZUV_eZTR] dfcWRTV decfTefcV e` 

eYV ]``aVU Ifd; `W *63+72,+-9/7 da) ?V]Q@Q33) MV YRgV RUUZeZ`_R]]j cVgZdVU =ZXfcV - e` dY`h R]] 

SZ_UZ_X cVdZUfVd ac`a`dVU Z_ $" 91/9+269+642-765 e` SVeeVc UZda]Rj `fc UReR) JYV ^ZddZ_X ]``a Z_ 

eYV w`aV_x(Xc`fa T`_eRZ_d eh` SZ_UZ_X cVdZUfVd TYRcRTeVcZkVU Z_ $" 91/9+269+642-765! hYZ]V eYV 

`eYVc cVdZUfVd RcV WRZc]j hV]] T`_dVcgVU R_U eYVcVW`cV XZgVd R_ Z_UZTReZ`_ `W R UZWWVcV_e SZ_UZ_X 

^VTYR_Zd^d SVehVV_ eYV eh` Ifd; Xc`fad) EW T`fcdV' WfceYVc Wf_TeZ`_R] TYRcRTeVcZkReZ`_ ̀ W Ifd;d 

SV]`_XZ_X e` S`eY FKB Xc`fad _VVU e` SV aVcW`c^VU Rd aRce `W R W`]]`h(fa defUj cVXRcUZ_X eYV YVcV 

ac`a`dVU UZWWVcV_TVd Z_ eYVZc SZ_UZ_X ^VTYR_Zd^d) 

BZ_V ,2-' R d^R]] ZddfV `W ]RT\ `W T]RcZej Z_ hcZeZ_X) @d w^`cV >?,.dx cVR]]j R_ Z_UZTRe`c `W XcVReVc 

UZgVcdZej eYR_ wd`^V >?,.dx 7 

JYV dVTeZ`_ YRd SVV_ faUReVU e` T]RcZWj eYV UZWWVcV_TVd SVehVV_ eYV eh` ejaVd) @e _`h cVRUd w>V_V 

T`^a`dZeZ`_ R_R]jdZd dY`hVU eYRe FKBd hZeY R_ `aV_ ejaV Ifd; R]^`de ViT]fdZgV]j T`UVU W`c `_]j 

WVh V_kj^Vd' V)X) `_]j R d`]V >?,.' hYVcVRd FKBd hZeY R ]``aVU Ifd; T`^acZdVU R hZUVc gRcZVej 

`W :8Pj^Vd' ^`de _`eRS]j fa e` W`fc >?,.d)x 

@_ eYV Xc`heY defUZVd dY`h_ Z_ =ZXfcV I,9(:' @ h`f]U ]Z\V e` dVV T`_ec`] ViaVcZ^V_ed fdZ_X X]fT`dV 

R_U R w_` TRcS`_ d`fcTVx f_dfaa]V^V_eVU ̂ VUZf^ e` dVV eYV SRdV]Z_V W`c ̂ Z_Z^R] a`ddZS]V Xc`heY) 

F`]RcZSRTeVc Xc`heY `_ eYV ViecRTe Zd ^Z_Z^R] %R_U RaaRcV_e]j T`_W`f_UVU Sj RXXcVXReZ`_ ZddfVd&' 

R_U Xc`heY W`c CfcZTRfUR Zd Re eYV dR^V ^Z_Z^R] ]VgV] W`c R]] ViaVcZ^V_ed dY`h_ YVcV) >ZgV_ eYV 

`gVcR]] ]`h ]VgV] `W Xc`heY W`c CfcZTRfUR' @ U`_ze dfaa`ce eYV deReV^V_e `_ ]Z_V ,3, `W eYV ^RZ_ 

^R_fdTcZae eYRe eYVcV Zd VgZUV_TV `W R ydec`_Xz acVWVcV_TV W`c X]jT`XV_ gVcdfd ya``c Xc`heYz `_ 

af]]f]R_' dZ_TV S`eY dVV^ a``c) 8 X]fT`dV T`_ec`] ViaVcZ^V_e h`f]U SV gVcj YV]aWf] W`c 

UV^`_decReZ_X yX``Uz Xc`heY' R_U R_ ViaVcZ^V_e hZeY`fe R_j TRcS`_ d`fcTV h`f]U T]RcZWj hYVeYVc 

VZeYVc daVTZVd Zd RS]V e` fdV eYV ViecRTe Re R]]) 

:`_ec`]d hZeY _` TRcS`_ d`fcTV `c X]fT`dV RcV _`h ac`gZUVU) 8UUZeZ`_R]]j' eYV eVie hRd RURaeVU e` 

SVeeVc cVacVdV_e eYV cVdf]ed) IaVTZWZTR]]j' eYV wdec`_Xx SVW`cV acVWVcV_TV hRd `^ZeeVU) 

E_ =ZXfcV I,9' T`_dZUVc YZXY]ZXYeZ_X %hYVcV acVdV_e& eYV ]``a eYRe Zd RSdV_e Z_ eYV y`aV_z Ifd; 

decfTefcV)  

=ZXfcV I,9 %_`h I.& hRd cVgZdVU W`c T]RcZej' YZXY]ZXYeZ_X eYV ]``a) JYV WZXfcV _`h R]d` ac`gZUVd 

8]aYR=`]U T`_WZUV_TV dT`cVd e` UZda]Rj eYV gR]ZUZej `W `fc ^`UV]) 



JYV aRcRXcRaY `_ ]Z_V ,31(,4- Zd gVcj f_T]VRc' a]VRdV ecj e` cV(aYcRdV R]] `W Ze) @ R^ _`e dfcV hYRe 

hRd T`^aRcVU e` hYRe' `c W`c hYRe afca`dV) 

JYZd hRd cVgZdVU e` T]RcZWj eYRe eYZd R_R]jdZd Z_T]fUVU 0. S]``^(Rdd`TZReVU Zd`]ReVd Rd hV]] Rd 

S]``^(Rdd`TZReVU ^VeRXV_`^Vd) 

JYV eYcVV TYRcRTeVcZdVU >?,. V_kj^Vd RcV cVWVccVU e` Z_ eVie Rd >?,.8' >?,.9' R_U >?,.:' 

deRceZ_X `_ aX3) OVe eYV FKB dY`h_ Z_ =ZXfcV 0 U`Vd _`e Z_UZTReV hYZTY eYVdV RcV Z_ eYV FKB) 8_U 

Z_ eYV CVeY`Ud dVTeZ`_ `_ aX-. %:]`_Z_X dVTeZ`_& R_U aX-0 %9RTeVcZR] X]jTR_ TYRcRTeVcZdReZ`_ 

dVTeZ`_& eYVj RcV cVWVccVU e` Rd >?,. %,&' >?,. %-&' R_U >?,. %.&) :`_WfdZ_X! DR^Z_X T`_dZdeV_Tj 

Zd VddV_eZR])

JYV >?,.d RcV _`h cVWVccVU e` Rd >?,.8*9*: eYc`fXY`fe eYV ^R_fdTcZae R_U RcV Z_UZTReVU Rd 

dfTY Z_ R]] WZXfcVd hYVcV Raac`acZReV) 

JYV =8:< cVdf]ed RcV _`e R]hRjd T]VRc' hZeY d`^V dY`hZ_X R wdZ^Z]V*Wc`h_x RceVWRTe eYRe ^R\Vd 

T`^aRcZd`_ hZeY deR_URcUd UZWWZTf]e' R_U ^R_j dY`hZ_X R XcVV_ ]Z_V RTc`dd R]] `c ^`de ]R_Vd) IZ_TV 

?F8<:(F8; hRd fdVU W`c `eYVc ViaVcZ^V_ed' hYj hRd Ze _`e fdVU W`c `]ZX`dRTTYRcZUV R_R]jdZd7 

JYV UReR T`f]U YRgV SVV_ T]VR_Vc) 

=`c TjT]`UViecZ_d R_U a`]jdRTTYRcZUVd' hYVcV eYV f_UZXVdeVU dfSdecReV hRd _`e gZdZS]V Z_ eYV =8:< 

XV] R_R]jdZd' hV _`h ac`gZUV RUUZeZ`_R] JB: UReR %_Vh =ZXfcV I0&' hYZTY T`_WZc^d `fc acVgZ`fd 

cVdf]ed) ?F8<:(F8; hRd T`_dZUVcVU W`c V_kj^V TYRcRTeVcZkReZ`_ Sfe hRd _`e aVcW`c^VU UfV e` 

eZ^V T`_decRZ_ed)  

E_ aX4' ]Z_V -.,' hYRe RcV eYV w]R^Z_RcZ_(eRcXVeZ_Xx X]X ac`eVZ_d7 JYZd aRcRXcRaY Z_ XV_VcR] Zd cReYVc 

f_T]VRc R_U T`_WfdZ_X5 dZ_TV >]X ac`eVZ_d RcV acVdV_eVU Rd SVZ_X Z_g`]gVU Z_ !(X]fTR_ dj_eYVdZd' 

hYVcVRd w]R^Z_RcZ_(eRcXVeZ_Xx Z^a]ZVd UVXcRUReZ`_) E_ =ZXfcV I.' aR_V] 9 Zd ]RSV]]VU hZeY w!(X]fTR_ 

SZ`dj_eYVdZdx R_U Z_ eYV ]VXV_U Ze Zd UVdTcZSVU Rd dY`hZ_X w>]X(aReYhRjx v Y`h U`Vd eYRe cV]ReV e` 

]R^Z_RcZ_7 

JYR_\ j`f W`c eYZd YZ_e) MV cVgZdVU eYZd dVTeZ`_ W`c T]RcZej) JYV ac`S]V^ hRd R ^ZddZ_X T`^^R 

SVehVV_ w]R^Z_RcZ_(eRcXVeZ_Xx R_U w>]X ac`eVZ_dx) >]X(ac`eVZ_d RcV Z_g`]gVU Z_ R]aYR(X]fTR_ 

dj_eYVdZd R_U T]VRc]j U` _`e eRcXVe ]R^Z_RcZ_)  

JYV ]VXV_U `W =ZXfcV I. %_`h I1& hRd cVgZdVU e` ^ReTY eYV WZXfcV)  

E_ ]Z_V -// Ze deReVd wshV dY`hVU Z_TcVRdVU R^`f_ed ̀ W !(X]fTR_ acVdV_e Z_ eYV Tf]efcV %=ZX I0:&)x 

9fe =ZXfcV I0: dY`hd ac`eVZ_ RSf_UR_TV `W !(X]fTR_ FKB ac`eVZ_d) MYVcV Zd eYV UReR dY`hZ_X 

eYV R^`f_e `W !(X]fTR_ RTTf^f]ReZ_X Z_ Tf]efcV ^VUZf^7  

JYZd YRd R]cVRUj SVV_ UZdTfddVU Z_ eYV eVie %-./(-.2& R_U cVWVcd e` eYV UReR Z_ =ZXfcV I/8 %_`h 

I2&) MV YRgV RUUVU eYZd UZdeZ_TeZ`_ Z_ eYV eVie e` Rg`ZU T`_WfdZ`_) 

C`cV UVeRZ] Zd _VVUVU RS`fe eYV TYRcRTeVcZdReZ`_ `W eYV ViecRTe) =ZXfcV /8 dY`hd dfXRc T`^a`dZeZ`_ 

`W eYV ViecRTe' R_U eYV ]VXV_U Z^a]ZVd eYRe eYZd hRd RTYZVgVU fdZ_X V_kj^V YjUc`]jdZd v Zd eYRe 

RTTfcReV7 JYV CVeY`Ud dVTeZ`_ h`f]U dfXXVde RTZU YjUc`]jdZd hRd fdVU' R_U @ Rddf^V eYZd hRd 



W`c R_R]jdZd `W eYV ViecRTe' d` eYV =ZXfcV / ]VXV_U dY`f]U SV T`ccVTeVU) @_ RUUZeZ`_' Y`h hRd eYV 

w^`]#x T`_eV_e `W VRTY dfXRc UVeVc^Z_VU7 @d eYZd cVacVdV_eReZgV `W eYV V_eZcV dR^a]V' `c `_]j `W 

eYV TRcS`YjUcReV a`ceZ`_ `W eYV dR^a]V7 %Z)V) hVcV eYV R^`f_ed `W VRTY dfXRc UVeVTeVU Sj ?F8<: 

dZ^a]j RUUVU e`XVeYVc' `c hRd R # `W dR^a]V `cZXZ_R] hVZXYe UVeVc^Z_VU7& JYV afcZej `W eYV 

a`]jdRTTYRcZUV Z_ eVc^d `W eYV RSdV_TV `W ac`eVZ_' ]ZaZU' VeT Zd gVcj Z^a`ceR_e Z_ f_UVcdeR_UZ_X 

cVdf]ed `W eYV Xc`heY defUj) 

JYV ]VXV_U `W =ZXfcV / %_`h 0& hRd cVgZdVU W`c T]RcZej R_U _`h T]VRc]j deReVd eYV fdV `W RTZU 

YjUc`]jdZd) C`]# cVWVcd e` eYV aVcTV_eRXV ̀ W TRcS`YjUcReV Z_ eYV dR^a]V) JYZd UZdeZ_TeZ`_ hRd RUUVU 

e` eYV ]VXV_U)  

8d eYV ViecRTe hRd afcZWZVU fdZ_X R TY]`c`W`c^(ViecRTeZ`_' hYVcV `_]j eYV RbfV`fd aYRdV Sfe _`e 

eYV `cXR_ZT `c ac`eVZ_RTV`fd Z_eVcaYRdV hRd T`]]VTeVU) JYV ViecRTe dY`f]U eYVcVW`cV T`_eRZ_ gVcj 

]Zee]V ac`eVZ_ T`_eR^Z_ReZ`_) 8UUZeZ`_R]]j' dZ_X]V decRZ_ ac`eV`^ZTd dY`hVU _` facVXf]ReZ`_ `W 

ac`eVRdVd UfcZ_X Xc`heY `_ eYV ViecRTe %JRS]V I/&) 

IeR_URcUd RcV _`e ]RSV]]VU `_ eYV =8:< Z^RXV dY`h_ Z_ =ZXfcV /:)

IeR_URcUd RcV _`h ]RSV]VU `_ R]] WZXfcVd) 

BZ_Vd -2.(-2/' hYVcV ac`eVZ_ RSf_UR_TV Zd T`^aRcVU e` R]XZ_ReV T`_ec`]d) I`^V `W eYV ac`eVZ_d 

Wc`^ eYV FKB dVV^ bfZeV RSf_UR_e Z_ eYV R]XZ_ReV dR^a]V' hYZ]V ̀ eYVcd U` _`e v Y`h U` eYV RfeY`cd 

RTT`f_e W`c eYZd' R_U hRd R]XZ_ReV eYV ^`de dfZeRS]V TY`ZTV Rd R T`_ec`] YVcV7 

JYV ac`eVZ_d `W eYV R]XZ_ReV T`_ec`] RcV Z_ ^R_j TRdVd %V)X) Ifd:*;' >?,.Q.3' >?,.Q,+& 

dZX_ZWZTR_e]j ]Vdd RSf_UR_e eYR_ UfcZ_X Xc`heY `_ VZeYVc ViecRTe `c X]jT`XV_) MV YRgV cVgZdVU 

=ZXfcV 0 %_`h 1& e` SVeeVc acVdV_e `fc UReR R_U dY`h eYV deReZdeZTR] dZX_ZWZTR_TV `W `fc cVdf]ed) 8d 

dY`h_ Z_ =ZXfcV 18' ]jdReV Wc`^ Tf]efcVd Xc`h_ `_ X]jT`XV_ `c ViecRTe YRd R dZX_ZWZTR_e]j YZXYVc 

RTeZgZej `_ R]aYR(X]fTR_d eYR_ eYRe `W Tf]efcVd Xc`h_ `_ R]XZ_ReV R_U gZTV gVcdR) :`^SZ_VU hZeY 

*63+72,+-9/7 da) ?V]Q@Q33' hYZTY V_T`UVd R_ R]XZ_ReV FKB R_U XcVh hV]] `_ eYZd dfSdecReV Rd eYV 

d`]V TRcS`_ d`fcTV' hV T`_dZUVcVU Ze R_ Raac`acZReV T`_ec`] T`_UZeZ`_) @_ aRceZTf]Rc' R]XZ_ReV U`Vd 

_`e T`_eRZ_ X]fT`dV' ^Z_Z^ZkZ_X eYV a`ddZSZ]Zej `W Tc`dd(cVRTeZgZej) 

F]VRdV TYVT\ j`fc cVWVcV_TVd e` =ZX 08 R_U =ZX09 v aR_V] 8 dY`hd V_kj^V RddRjd W`c S`eY 

daVTZVd' aR_V] 9 dY`hd ac`eVZ_ RSf_UR_TV W`c S`eY daVTZVd) %CZd(cVWVcV_TVU `_ ]Z_V -3+ R_U 

a`ddZS]j V]dVhYVcV& 

JYV cVWVcV_TVd e` eYZd WZXfcV Z_ eYV eVie hVcV T`ccVTeVU)  

BZ_Vd -3+(-3- dVV^ e` Rddf^V eYVcV RcV _` !(X]fTR_RdVd Wc`^ `fedZUV eYV FKB eYRe RcV SVZ_X 

ViacVddVU' YRgV eYV RfeY`cd ]``\VU Re eYV hY`]V XV_`^V e` gVcZWj eYZd7 

8d dY`h_ Z_ JRS]V I/' ):72-+:.+ da) C8H -+,+Q20 V_T`UVd eYcVV >?,.d eYRe RcV _`e V_T`UVU 

hZeYZ_ eYV R]aYR(X]fTR_ FKB %=>-3QHI+0/30' =>-3QHI+20.+' =>-3QHI,31,+&) JYVdV hVcV 

TYVT\VU W`c UZWWVcV_eZR] ViacVddZ`_ UfcZ_X Xc`heY `_ R]] dfSdecReVd eVdeVU' Sfe _` V_kj^V dY`hVU 

R dZX_ZWZTR_e Z_TcVRdV Z_ RSf_UR_TV UfcZ_X Xc`heY `_ X]jT`XV_ R_U ViecRTe) 



JYV aRcRXcRaY Z_ ]Z_Vd -44(.+2 dRjd eYRe eYV RfeY`cd wYRgV dY`h_x eYRe !(X]fTR_ faeR\V Zd wbfZT\x 

R_U cVTjT]Z_X Zd wcRaZUx v hYVcV YRd eYZd SVV_ eVdeVU Z_ eYZd defUj7 ?RgV eYV RfeY`cd W`c ViR^a]V 

ViR^Z_VU eYV daVVU `W ecR_dTcZaeZ`_R] cVda`_dV Z_ eYV FKBd7 @ U`_ze dVV dfTY dfaa`ceZ_X UReR) 

JYR_\ j`f W`c eYZd YZ_e' eYV dVTeZ`_ hRd cVgZdVU W`c T]RcZej e` cVW]VTe `fc cVdf]ed) MV YRgV dY`h_ eYRe 

eYV SRTeVcZR TR_ ac`UfTV %=ZX) I2&' eR\V fa R_U cVTjT]V R]aYR(X]fTR_d %JRS]V I/' =ZXfcV I0&) JYV 

deReV^V_e _`h cVRUd5 wS`eY defUZVU ^`UV] SRTeVcZR TR_ ac`UfTV' eR\V fa R_U cVTjT]V eYVdV !(

X]fTR_dx) 

BZ_V .,4' UZU eYV RfeY`cd T`_dZUVc TYRcRTeVcZdZ_X eYZd acVdf^VU !(,'1( daVTZWZT >?,.Q.,7 @e h`f]U 

XZgV T]VRc dfaa`ce e` eYV _`eZ`_ `W R FKB eRcXVeZ_X ^`cV T`^a]Vi a`]djRTTYRcZUVd) 

@_ eYZd defUj' hV W`TfdVU `_ TYRcRTeVcZkZ_X eYV >?,. cVaVce`ZcV `W *63+72,+-9/7 da) ?V]Q@Q33' Rd Ze 

hRd R X``U cVacVdV_eReZ`_ `W eYV ^R[`cZej `W eYV >?,.d Z_ Zd`]ReVd R_U S]``^(Rdd`TZReVU SRTeVcZR] 

C8>d) JYZd *63+72,+-9/7 da) U`Vd _`e V_T`UV W`c R >?,.Q.,' R_U d` hV UZU _`e gV_efcV e` 

TYRcRTeVcZkV eYZd daVTZWZT V_kj^V) ?`hVgVc' eYV YZed Z_ ?CC<H R_U 9B8IJ W`c eYV >?,.Q., 

U`^RZ_ RcV gR]ZU R_U m0+# dVbfV_TV ZUV_eZej e` R TYRcRTeVcZkVU V_kj^V Wc`^ $+-233:8 -/7/:8

%FC@;5 4,4.++1& ]VRU fd e` UVeVc^Z_V eYRe eYV V_kj^V YRd eYV ac`a`dVU Wf_TeZ`_) 

@_ eYV CVeY`Ud' @ _`eV eYRe eYV :8Pj UReRSRdV hRd RTTVddVU Z_ -+-+ W`c ecR_dTcZae R__`eReZ`_) JYV 

UReRSRdV YRd SVV_ faUReVU dVgVcR] eZ^Vd dZ_TV eYV_' hZeY _Vh WR^Z]ZVd R_U dfS(WR^Z]ZVd SVZ_X 

UVWZ_VU gVcj WcVbfV_e]j) @d Ze WVRdZS]V e` cV(R__`eReV eYV UReR hZeY R ^`cV cVTV_e UReRSRdV7 

HV(R__`eReZ`_ `W eYV ecR_dTcZae`^ZT UReR hRd aVcW`c^VU Rd dfXXVdeVU' R_U R]] `eYVc UReR hVcV cV(

R__`eReVU hZeY eYV ^`de cVTV_e UReRSRdV cV]VRdVU RWeVc ^R_fdTcZae dfS^ZddZ`_ W`c T`_dZdeV_Tj)

BZ_V 00,(00- v hYj hRd R YZXYVc T`_TV_ecReZ`_ `W eYV ViecRTe ac`gZUVU T`^aRcVU e` `eYVc 

a`]jdRTTYRcZUVd' R_U U`Vd eYZd _`e d\Vh eYV Xc`heY UReR7 

MV TR__`e cf]V `fe eYRe eYZd ^Rj YRgV R_ Z_W]fV_TV `_ eYV Xc`heY \Z_VeZTd) @_ eYV WZcde ViaVcZ^V_ed 

hZeY eYV ViecRTe' +),# hRd fdVU Sfe _` Xc`heY T`f]U SV UVeVTeVU) 8d eYV V_cZTYVU a`]jdRTTYRcZUV 

ViecRTe hRd _`e afcV %m.+# X]fT`dV&' hV eYV_ Z_TcVRdVU eYV R^`f_e RUUVU Z_ eYV Xc`heY 

ViaVcZ^V_ed e` RTT`f_e W`c eYZd Z^afcZej' cVdf]eZ_X Z_ Xc`heY `W eYV Tf]efcV) >c`heY ViaVcZ^V_ed 

hVcV ^RZ_]j aVcW`c^VU e` dVV ZW R decRZ_ T`f]U feZ]ZkV eYV dfSdecReV Re R]]) @W eYV decRZ_d T`f]U _`e fdV 

eYV dfSdecReV' eYVj h`f]U _`e Xc`h' cVXRcU]Vdd ZW +), `c +)-# hVcV fdVU) 

BZ_V 014 v @ Rddf^V %ScR_U& Zd R Y`]U`gVc Wc`^ R_ f_WZ_ZdYVU gVcdZ`_ `W eYV ^R_fdTcZae)

JYZd hRd T`ccVTeVU) 

MYRe hRd eYV cVRTeZ`_ g`]f^V fdVU Z_ V_kj^V TYRcRTeVcZdReZ`_ RddRjd %S`ee`^ `W aX-.&7 8_U `_ 

]Z_V 1,,(1,-' hYRe U`Vd Ze ^VR_ eYRe RddRjd hVcV T`^aRcVU e` d`]feZ`_d hZeY `_]j V_kj^V EH 

a`]jdRTTYRcZUV7 MYZTY hRd fdVU Rd SRdV]Z_V7 



JYV UVdTcZaeZ`_ `W eYZd ^VeY`U YRd SVV_ cVgZdVU W`c T`^a]VeV_Vdd R_U T]RcZej) MYRe hRd ^VR_e Sj 

eYZd hRd eYRe R]] eYV dR^a]Vd hVcV T`^aRcVU e` R dR^a]V T`_eRZ_Z_X `_]j a`]j(*`]ZX`dRTTYRcZUV' 

hYZTY hRd fdVU Rd R SRdV]Z_V) @_ RUUZeZ`_' dR^a]Vd T`_eRZ_Z_X `_]j V_kj^Vd hVcV R_R]jkVU e` dVV 

ZW eYVj Z_TcVRdVU eYV dZX_R]' hYZTY hRd _VXReZgV W`c R]] V_kj^Vd eVdeVU) 

8 >?,1 V_kj^V Wc`^ :YcZdeZR_XcR^ZR W`cdVeZZ Zd ^V_eZ`_VU Z_ R WZXfcV ]VXV_U' Sfe Ze Zd _`e cVWVccVU 

e` R_jhYVcV Z_ eYV eVie) JYVcV dY`f]U SV Via]R_ReZ`_ d`^VhYVcV `W hYj eYZd hRd fdVU) 

8 TZeReZ`_ W`c eYZd V_kj^V hRd RUUVU) JYV UZdeZ_TeZ`_ eYRe hV fdV eYZd V_kj^V Rd R T`_ec`] e` TYVT\ 

W`c `eYVc X]fT`dV(SRdVU a`]jdRTTYRcZUV hRd RUUVU e` eYV eVie) 



%&)'&*&( !$

>V_VcR] T`^^V_ed5 

9VZU]Vc R_U T`]]VRXfVd T`^SZ_V WZV]U R_U Tf]efcV UReR e` RddVdd eYV c`]V `W ]R^Z_RcZ_ UVXcRUReZ`_ 

ac`UfTed Z_ WfV]Z_X dVT`_URcj ac`UfTeZ`_ Z_ ^RcZ_V S]``^ VgV_ed) JYVj fdV ac`eV`^ZTd' 

TRcS`YjUcReV R_R]jdVd' Tf]efcV ViaVcZ^V_ed R_U cVT`^SZ_R_e V_kj^V TYRcRTeVcZkReZ`_ e` ZUV_eZWj 

eYV ac`eVZ_d R_U ]Z_\RXV aReeVc_d Rdd`TZReVU hZeY SRTeVcZR] fdRXV `W R]XR](UVcZgVU TRcS`YjUcReVd 

dfTY Rd ]R^Z_RcZ_) JYV RfeY`cd RcV bfZeV eY`c`fXY Z_ eYVZc R_R]jdVd R_U a`dV R T`^aV]]Z_X dVe `W 

Z_eVcacVeReZ`_d Wc`^ eYVZc UReR) ?`hVgVc' ^j Z^acVddZ`_ Zd eYRe eYVZc `gVcR]] a`Z_e Zd _`e _VTVddRcZ]j 

dfaa`ceVU Sj eYV UReR eYRe eYVj acVdV_e) JYV UReR eY`c`fXY]j T`gVcd eYV ac`UfTeZ`_ R_U 

T`_df^aeZ`_ `W R(X]fTR_d Sj SRTeVcZR R_U eYVZc daVTZWZTZej e`hRcUd UZWWVcV_e X]fTR_ ]Z_\RXVd v Sfe Ze 

U`Vd _`e T`gVc eYV WZV]U T`^a`_V_e hYZTY Zd eYV_ df^^RcZkVU Z_ =ZXfcV 1) IaVTZWZTR]]j' eYV eV^a`cR] 

Vg`]feZ`_ `W eYV djdeV^ Zd _`e hV]](dfaa`ceVU Sj eYV UReR acVdV_eVU YVcV) JYV UReR Zd XcVRe' Sfe @ 

h`_UVc ZW Ze Zd SVZ_X fdVU e` eV]] eYV hc`_X de`cj' `c Re ]VRde e` daVTf]ReV WfceYVc eYR_ eYV UReR TR_ 

X`7 =`c ViR^a]V' Z_ =ZXfcV 1 %eYV df^^Rcj WZXfcV&' eYVcV RcV R WVh a]RTVd hYVcV UReR dVV^d e` SV 

^ZddZ_X R_U*`c Z_T`^a]VeV) @d eYVcV T]VRc VgZUV_TV `W eYV eV^a`cR] dVaRcReZ`_ SVehVV_ deVad . R_U 

07 Cj cVRU `W eYV UReR acVdV_eVU Zd eYRe eYV ac`XcVddZ`_ Wc`^ 9(X]fTR_ FKBd e` R(X]fTR_ FKBd Zd 

_`e RgRZ]RS]V YVcV) @W eYRe Zd hc`_X' aVcYRad eYZd UReR T`f]U SV UZda]RjVU `c UVdTcZSVU ^`cV 

ac`^Z_V_e]j)  

MV eYR_\ eYV cVgZVhVc W`c eYV YV]aWf] dfXXVdeZ`_d e` Z^ac`gV eYV `gVcR]] dT`aV R_U T]RcZej `W `fc 

h`c\ R_U YVcVhZeY ac`gZUV RUUZeZ`_R] UReR Rd hV]] Rd Z^ac`gV^V_ed e` eYV eVie R_U WZXfcVd eYRe hV 

Y`aV T]RcZWZVd eYV ]VgZVU T`_TVc_d) JYV RUUZeZ`_R] ecR_dTcZae`^ZT UReR _`h ac`gZUVU Z_ eYV _Vh 

=ZXfcV / UVeRZ]d eYRe ]R^Z_RcZ_ UVXcRUReZ`_' R]aYR(X]fTR_ dj_eYVdZd R_U UVXcRUReZ`_ _`e `_]j `TTfc 

dZ^f]eR_V`fd]j hZeYZ_ eYV S]``^(Rdd`TZReVU SRTeVcZR %Rd dY`h_ Z_ =ZXfcV I1 %acVgZ`fd]j I.&& Sfe 

eYRe eYVj `TTfc dZ^f]eR_V`fd]j hZeYZ_ SRTeVcZR `W eYV dR^V XV_VcR) MV YRgV R]d` cVgZdVU =ZXfcV 1 

%_`h 2& e` SVeeVc cVW]VTe eYRe eYV ac`TVddVd UZdTfddVU Z_ eYZd aRaVc U`_ze dVV^ e` `TTfc dVaRcReVU 

Wc`^ VRTY `eYVc' Sfe cReYVc Z_ R T`_eZ_f`fd ]``a) 

;ReR dY`h_ Z_ =ZXfcV I2 %acVgZ`fd]j I/8& dec`_X]j Z_UZTReVd R]aYR(X]fTR_ dj_eYVdZd Wc`^ ]R^Z_RcZ_' 

Rd eYV Tf]efcV hRd Xc`h_ hZeY `_]j ]R^Z_RcZ_ Rd d`]V TRcS`_ d`fcTV R_U dY`hd R dZX_ZWZTR_e R]aYR(

X]fTR_ Z_TcVRdV `gVc eZ^V) =fceYVc^`cV' hV _`h V]RS`cReV eYRe ]R^Z_RcZ_ Zd _`e `_]j `W Z^a`ceR_TV 

e` eYZd ac`TVdd SVTRfdV Ze Zd R ^R[`c UZRe`^ a`]jdRTTYRcZUV' Sfe R]d` SVTRfdV Ze Zd R]d` R X]fT`dV 

Y`^`a`]j^Vc) @ed UVXcRUReZ`_ aReYhRj Z_T]fUVd R >?,/4' eYRe ac`UfTVd >]T(,(aY`daYReV' hYZTY 

Zd R UZcVTe acVTfcd`c ̀ W X]jT`XV_*R]aYR(X]fTR_ SZ`dj_eYVdZd R_U Zd eYVcVW`cV ]Z\V]j e` SV V_VcXVeZTR]]j 

WRg`cVU) ?`hVgVc' hV U` cVR]ZkV eYRe eYV W`Tfd `_ ]R^Z_RcZ_ R]`_V Zd e`` _Rcc`h R_U eYVcVW`cV YRgV 

RU[fdeVU eYV h`cUZ_X Z_ eYV eVie Rd hV]] Rd Z_ eYV cVgZdVU =ZXfcV 1 %_`h 2& e` cVW]VTe eYZd) 

=fceYVc^`cV' cVTjT]Z_X `W SZ`^Rdd hZeYZ_ eYV SRTeVcZR] a`af]ReZ`_ YRd cVTV_e]j SVV_ dfXXVdeVU Rd 

R_ `gVc]``\VU TRcS`_ a``] fdZ_X ,1d*,3d(SRdVU Z_ dZ]ZT` ^`UV]Z_X' %U`Z5 

Yeead5**U`Z)`cX*,+),,+,*-+-/)+,),+)02/421&) 

IVT`_U' Ze Zd _`e T]VRc ZW eYV d`]fS]V R(X]fTR_d UVaZTeVU Z_ eYV TV_eVc `W eYV WZXfcV YRgV SVV_ 

`SdVcgVU Z_ dVRhReVc Sj eYV RfeY`cd) :VceRZ_]j X]fT`dV R_U Zed d^R]] a`]j^Vcd RcV gR_ZdYZ_X]j UZ]feV 

Z_ dVRhReVc' Sfe U` eYV RfeY`cd YRgV UReR `_ eYV cReVd `W efc_`gVc `W eYZd a``]7 @ SV]ZVgV eYRe eYV 



efc_`gVc cReVd T`f]U SV bfZeV WRde' Sfe eYVcV Zd _` UReR e` T`_decRZ_ eYVdV gR]fVd R_U eVde eYZd 

Yja`eYVdZd)  

@_ eYZd h`c\' hV YRgV _`e ReeV^aeVU e` `SdVcgV R]aYR(X]fTR_d Z_ dVRhReVc dR^a]Vd) @_ R acVgZ`fd 

defUj' hV T`f]U UVeVTe R]aYR(X]fTR_d Z_ ^RcZ_V FEC dR^a]Vd Wc`^ eYV hVdeVc_ D`ceY 8e]R_eZT 

ETVR_ Rd hV]] Rd eYV D`ceY IVR %FC@;5 .0210,32&) @_ eYZd defUj' hV dY`h eYRe eYV SRTeVcZR] 

WcRTeZ`_d ViecRTeVU Wc`^ WZ]eVcd Wc`^ eYV -+-+ ?V]X`]R_U aYje`a]R_\e`_ S]``^ T`_eRZ_VU YZXY 

R^`f_ed `W R]aYR(X]fTR_ %=ZX) I4&) @_ R cVTV_e defUj' hV T`f]U dY`h eYRe eYV ^`ceR]Zej cReVd `W 

S]``^(Rdd`TZReVU SRTeVcZR hZeYZ_ R aYje`a]R_\e`_ S]``^ RcV T`^aRcRS]j YZXY e` eYVZc Xc`heY cReVd' 

Z_UZTReZ_X eYRe R dZX_ZWZTR_e R^`f_e `W SRTeVcZR] SZ`^Rdd Zd cVTjT]VU hZeYZ_ [fde `_V URj %FC@;5 

.2,40,43&' Rd hV Z_UZTReV Z_ eYV ;ZdTfddZ`_) JYZd ^VR_d eYRe eYV `SdVcgVU R]aYR(X]fTR_d Wc`^ eYV 

SRTeVcZR] WcRTeZ`_ RcV ^`de ]Z\V]j cV]VRdVU Rd R aRce `W eYZd TjT]V) EW T`fcdV' UReR daVTZWZT e` R]aYR(

X]fTR_ efc_`gVc dY`f]U SV R aRce `W R WfefcV defUj e` UVeVc^Z_V daVTZWZT efc_`gVc cReVd) 9fe SRdVU 

`_ eYV UReR TZeVU R_U eYV UReR Z_ eYZd h`c\' hV SV]ZVgV eYRe R]aYR(X]fTR_ Zd R dZX_ZWZTR_e T`_ecZSfe`c 

e` eYV SRTeVcZR] _VTc`^Rdd SVZ_X efc_VU `gVc VgVcj URj) 

=Z_R]]j' eYV XcRkZ_X * gZcR] ]jdZd Yja`eYVdZd W`c R(X]fTR_ ac`UfTeZ`_ Zd _`e eVdeVU) JYVcV YRd SVV_ 

d`^V _ZTV h`c\ dY`hZ_X eYRe Z_ecRTV]]f]Rc T`^a`dZeZ`_ Zd UZWWVcV_e SVehVV_ gZcR](Z_WVTeVU R_U _`_(

Z_WVTeVU TV]]d) :R_ eYV RfeY`cd RddVdd hYVeYVc %`c Y`h ^fTY& eYZd RWWVTed eYVZc Yja`eYVdZd `W ]jdVU 

TV]]d cV]VRdZ_X R(X]fTR_d Z_e` eYV UZdd`]gVU a``]7 M`f]U Z_WVTeVU R_U _`_(Z_WVTeVU TV]]d ac`gZUV 

eYV dR^V Raac`iZ^ReV R^`f_e `W R(X]fTR_d e` eYV UZdd`]gVU a``]7 ;`Vd R_j`_V \_`h eYV R_dhVc 

e` eYZd bfVdeZ`_7 

JYR_\ j`f W`c eYZd Z_eVcVdeZ_X a`Z_e) MYZ]V Ze Zd ecfV eYRe gZcR] Z_WVTeZ`_ RWWVTed eYV Z_ecRTV]]f]Rc 

T`^a`dZeZ`_ `W SRTeVcZR] TV]]d' eYV `SdVcgVU R^`f_e `W R]aYR(X]fTR_ Z_ eYV SRTeVcZR] WcRTeZ`_ `_ `fc 

S]``^ WZ]eVcd Z_UZTReVd eYRe eYVcV Zd R dZX_ZWZTR_e d`fcTV `W R]aYR(X]fTR_ RgRZ]RS]V e` SV feZ]ZkVU) Efc 

%^VeR&ecR_dTcZae`^ZTd*ac`eV`^ZTd UReR dVed Z_UZTReV eYRe eYZd YRaaV_d `_ R ]RcXV(dTR]V UfcZ_X 

aYje`a]R_\e`_ S]``^d) 

HV]ReVU e` j`fc T`^^V_e' cVTV_e h`c\ YRd dY`h_ R_ R]^`de T`_deR_e RSf_UR_TV `W SRTeVcZR] TV]]d 

Re eYV T`^^f_Zej ]VgV] UfcZ_X R]XR] S]``^d' Z_UZTReZ_X VbfR] Xc`heY R_U ^`ceR]Zej cReVd %FC@;5 

.2,40,43&) JYfd' W`c VgVcj _Vh TV]]' R_`eYVc TV]] UZVd' cVdf]eZ_X Z_ R c`fXY]j T`_deR_e _f^SVc `W 

TV]]d `gVc eZ^V) JYV cReV `W TV]] UZgZdZ`_ R_U UVReY Zd RS`fe ,)4*URj) MV YRgV _`e `SdVcgVU R_j 

VgZUV_TV `W X]fT`dV RTTf^f]ReZ`_ Z_ UZdd`]gVU `c aRceZTf]ReV `cXR_ZT TRcS`_ UfcZ_X R]XR] S]``^d 

`gVc eYcVV ^`_eYd %FC@;5 ..1+30/-&) @_ eYV RSdV_TV `W RTTf^f]ReZ`_ `W eYV X]fT`dV dZX_R] 

?CM;EC' hV TR_ T`_T]fUV eYRe SRTeVcZR] dj_eYVdZd R_U UVXcRUReZ`_ cReVd `W R]aYR(X]fTR_ RcV 

SR]R_TVU UfcZ_X R]XR] S]``^d R_U eYRe eYVdV cReVd RcV ]Z_\VU e` SRTeVcZR] Xc`heY R_U UVReY cReVd) 

MV YRgV _`h RUUVU eYV cV]VgR_e cVWVcV_TVd e` eYV ^RZ_ eVie) 

@_ XV_VcR]' eYV_' @ R^ Z^acVddVU Sj eYV h`c\ cVacVdV_eVU Z_ eYZd aRaVc' Sfe @ h`_UVc ZW eYV RfeY`cd 

YRgV decVeTYVU eYV UReR R ]Zee]V WfceYVc eYR_ Zd ^VcZeVU) @ ac`gZUV d`^V RUUZeZ`_R] daVTZWZT T`^^V_ed 

SV]`h e` Z^ac`gV eYV ^R_fdTcZae) 

IaVTZWZT T`^^V_ed5 



,) FRXV ,.' aRcRXcRaY deRceZ_X BZ_V ..,5 @ R^ _`e W`]]`hZ_X eYV TR]Tf]ReZ`_d acVdV_eVU YVcV Rd e` 

eYV Z^a`ceR_TV `W eYZd ac`TVdd W`c SRTeVcZR] TjT]Z_X Z_ ^RcZ_V djdeV^d) @W eYVdV T`^a`f_Ud RcV 

UVXcRUReZ`_ ac`UfTed `W ]R^Z_RcZ_' eYV_ Zd_ze eYVZc TRcS`_ T`_eV_e RTT`f_eVU W`c Z_ eYV ]R^Z_RcZ_ 

gR]fV7 Cj dV_dV `W eYZd TR]Tf]ReZ`_ Zd eYRe Ze Zd SRdVU `_ TV]]f]Rc T`_eV_e acZ`c e` cV]VRdV R_U 

UVXcRUReZ`_) @z^ _`e dfcV eYRe eYVdV UVXcRUReZ`_ ac`UfTed T`_deZefeV R_ RUUZeZ`_R] a``] `W TRcS`_) @ 

U` eYZ_\ eYRe eYV cReV `W UVXcRUReZ`_ Zd Z^a`ceR_e' aRceZTf]Rc]j ZW eYV UVXcRUReZ`_ deVad cV]VRdV :E- 

R_U eYfd eYVj T`f]U T`_deZefeV R_ Z^a`ceR_e T`^a`_V_e `W cVdaZcReZ`_) 9fe eYV UReR R_U TR]Tf]ReZ`_d 

acVdV_eVU YVcV U` _`e e`fTY `_ eYZd e`aZT R_U d` @ R^ _`e T]VRc `_ Y`h eYZd TR]Tf]ReZ`_ YV]ad fd 

T`_dZUVc TRcS`_ TjT]V Uj_R^ZTd Z_ R _Vh hRj) 

8d hV dY`h' eYV SRTeVcZR ^`de ]Z\V]j feZ]ZkV eYV ]R^Z_RcZ_ R_U ac`UfTV eYVZc `h_ de`cRXV R]aYR(

X]fTR_ Re eYV dR^V eZ^V %Rd dY`h_ Z_ =ZX) /&) @e Zd eYVcVW`cV _`e R UVXcRUReZ`_ ac`UfTe' Sfe R 

dVaRcReV' dZX_ZWZTR_e a``] `W TRcS`_ eYRe Zd Z_ ZedV]W cV]VgR_e e` eYV ^RcZ_V TRcS`_ TjT]V Rd Ze Zd 

RgRZ]RS]V e` UZWWVcV_e ̀ cXR_Zd^d eYR_ ]R^Z_RcZ_) MV dY`h eYRe hV TR_ UVeVTe eYZd R]aYR(X]fTR_ hYV_ 

R_R]jkZ_X S]``^ WZ]eVcd `W eYV SRTeVcZR] WcRTeZ`_ %dVV =ZX) I4&)  

-) =ZXfcV , TRaeZ`_5 @ WZ_U eYV WZXfcV TRaeZ`_d e` SV TYR]]V_XZ_X W`c R _`_(ViaVce e` Z_eVcacVe d` @ R^ 

ac`gZUZ_X d`^V RcVRd ̀ W T`_WfdZ`_ W`c ̂ jdV]W Z_ eYV Y`aV eYRe WZiZ_X eYV^ hZ]] ^R\V eYV WZXfcVd ̂ `cV 

RTTVddZS]V e` R ^`cV XV_VcR] RfUZV_TV) =`c =ZXfcVd ,: R_U ,;' hYj RcV eYVcV _` gR]fVd XZgV_ W`c 

eYV j(RiZd7 @ cVR]ZkV eYRe eYVdV RcV deRT\VU WZXfcVd' Sfe T`f]U eYVcV SV R_ ViR^a]V %`c 

cVacVdV_eReZgV& j(RiZd W`c `_V `W eYV XcRaYd) I`^V dV_dV `W eYV cR_XV h`f]U SV YV]aWf] W`c S`eY : 

R_U ;) 

JYR_\ j`f W`c eYZd YZ_e) 8d eYV cVgZVhVc a`Z_ed `fe' eYVdV XcRaYd Z_UVVU fdV R deRT\VU RiZd) MV 

YRgV faUReVU eYV RiZd Z_UZTReZ_X eYV gR]fVd cVacVdV_eVU R_U Y`aV eYRe eYZd ^R\Vd eYV^ VRdZVc e` 

Z_eVcacVe) 

.) =ZXfcV - TRaeZ`_5 JYV ̂ R_fdTcZae eVie cVWVcV_TZ_X eYZd WZXfcV UZdTfddVd >?,. R_U ̀ eYVc V_kj^Vd' 

Sfe eYV_ eYVj RcV _`e UVaZTeVU R_jhYVcV Z_ eYV WZXfcV) :R_ eYZd SV U`_V7 @ R^ _`e R_ ViaVce Z_ 

eYVdV WZXfcVd' d` @ TR_ze ^R\V dV_dV `W hYVcV >?,. h`f]U WR]] Z_ eYZd ecVV R_U eYfd @ U` _`e YRgV R 

X``U cVWVcV_TV a`Z_e W`c eYV WZXfcV) 

JYV =ZXfcV - Rd hV]] Rd eYV eVie YRgV SVV_ RU[fdeVU e` SVeeVc cVacVdV_e eYV UReR) EW T`fcdV' eYV 

WZXfcV ZedV]W `_]j cVWVcV_TVd Ifd; dVbfV_TVd R_U eYV UZWWVcV_TVd Z_ SZ_UZ_X cVdZUfVd SVehVV_ eYV 

eh` acVdV_eVU Ifd; Xc`fad) ?`hVgVc' eYV V_kj^Vd dfTY Rd >?,.d T`UVU R]`_XdZUV eYVdV 8:8%

XV_Vd RcV YZXY]j T`_dVcgVU R_U T`ccV]ReV hV]] e` eYV ejaV `W Ifd; hZeYZ_ eYV FKB) MV eYVcVW`cV 

Z_WVc R UZWWVcV_TV Z_ R]aYR(X]fTR_ cVT`X_ZeZ`_ R_U UVXcRUReZ`_ SRdVU `_ eYV UZWWVcV_e Ifd;(ejaVd 

R_U eYVZc Rdd`TZReVU T`_dVcgVU dVed `W V_kj^Vd) 

/) =ZXfcV 0 TRaeZ`_5 @_ 8' a]VRdV UVdTcZSV eYV UZWWVcV_e SRcd Z_ eYV XcRaY) ?`h U`Vd wcV]VRdV 

VbfZgR]V_e %X]fT`dV&x ^VR_ Z_ eYV T`_eVie `W ]jdReV RTeZgZej %eYV `_]j UVdTcZae`c W`c =ZXfcV 08&7 =`c 

9' hYRe Zd eYV j(RiZd7 %hYRe Zd cZ98G7 JYZd RSScVgZReZ`_ Zd _`e UVdTcZSVU Z_ eYV TRaeZ`_)&  

wcZ98Gx Zd _`h Via]RZ_VU Z_ eYV WZXfcV TRaeZ`_ W`c T]RcZej)  

8 UVUZTReVU dVTeZ`_ W`c ]jdReV RTeZgZej ^VRdfcV^V_ed hRd RUUVU e` eYV CVeY`Ud dVTeZ`_) @_ dY`ce' 

eYV cVUfTZ_X V_U RddRj fdVU e` ^VRdfcV ]jdReV RTeZgZej T`^aRcVd eYV R^`f_e `W cVUfTZ_X V_Ud 



cV]VRdVU Sj R dR^a]V T`_eRZ_Z_X `_]j a`]jdRTTYRcZUV e` R dR^a]V T`_eRZ_Z_X a`]jdRTTYRcZUV R_U 

]jdReV) JYV ^VRdfcVU dZX_R] Zd T`^aRcVU e` R deR_URcU `SeRZ_VU Sj aVcW`c^Z_X eYV RddRj hZeY 

\_`h_ R^`f_ed `W X]fT`dV) I`' eYV ]jdReV TR_ cV]VRdV cVUfTZ_X V_Ud Wc`^ eYV a`]jdRTTYRcZUV Ze Zd 

Z_TfSReVU hZeY `_ R ]VgV] VbfZgR]V_e e` i ^X `W X]fT`dV) 8 YZXYVc gR]fV Z_UZTReVd R YZXYVc RTeZgZej 

`W eYV ]jdReV `_ eYV XZgV_ a`]jdRTTYRcZUV) 



Reviewer #2 (Remarks to the Author):

The revised version of this manuscript is much improved and I especially appreciate that additional 

experimental work has been performed. The authors’ responses to my comments, and the 

corresponding changes to the manuscript, are welcome and largely deal with the specific concerns 

I had raised. I still have a few additional comments, which are detailed below, and which I think 

need to be addressed before publication, but these are mostly minor.

Overall however, one issue remains with the paper – I still think that there are instances where an 

idea or speculation is presented as a verified fact. This is an issue that all three reviewers raised 

with the initial submission, and one that I don’t think the authors have deeply reflected on. The 

new version of the paper is improved in this sense but there are still some areas where the 

language needs to be toned down to make it clear that an idea is being presented for which 

evidence still needs to be gathered.

In the final section of the paper, where the Figure 7 model is discussed, I would like to see a 

reflection from the authors of what further work remains to be done in order to verify those 

aspects of the model that have not yet been fully tested or verified. This would wrap the paper up 

in a forward-focused manner, and would leave the reader with confidence as to what has been 

tested and what remains speculative.

Other specific comments below:

1. One of the reviewers asked you to define the term ‘necromass’ and I don’t think you have quite 

done that. The text now seems to suggest that necromass = biomass, but these are not 

synonymous terms. Necromass is specifically dead biomass – please update the relevant text to 

reflect this definition more accurately.

2. The sub-heading ‘Introduction’ is missing.

3. The new highlighted sentence on lines 90-92 is an example of text that sounds more confident 

than it has reason to be – I don’t think this exact claim is tested in this study, so please revise the 

sentence to say that this is ‘likely’ what happens.

4. Line 119. In the response to reviewers you wrote convincingly about why the Dinophyceae are 

not considered a source of alpha-glucans in your study – please make that same point here in the 

actual manuscript.

5. Line 134. Explain why families GH65,31,97 are mentioned, as you explained in the previous line 

why GH13 is of interest.

6. Line 142. Please amend to “…indicated that these proteins LIKELY bind alpha-glucan.”

7. Lines 140-148. SusD proteins do not bind to substrate, they bind to ligand, so it is not sensible 

to discuss their “substrate binding sites.” It should be “ligand binding sites.”

8. Line 192 – surely beta-cyclodextrin contains beta-linkages?

9. The new text in lines 262-265 is not clear to me – what was the purpose of doing both acid and 

enzyme hydrolysis on the same samples, and why do the results indicate alpha-glucans? More 

explanation is needed here.

10. Line 304-306 – I still believe that this is speculation being presented as fact, and the wording 

needs to be re-considered. The loop you describe is indeed an interesting part of your model but it 

does remain untested as of yet. You might say “…bacteria MAY employ a necromass recycling loop 

that WE SPECULATE IS refueled by algal biomass…”

11. Line 337-338 – what does it mean that biomass ‘comes from laminarin’? Do you mean that the 

biomass is laminarin? Surely ‘laminarin comes from biomass’ – the sentence needs to be re-

phrased.

Reviewer #3 (Remarks to the Author):

Thanks very much for addressing my concerns. The text and figures are much clearer and more 

accessible to the general reader.
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@JW^\L[RY] A7B@@E%*+%+-/+-5 d 5UYQJ%PU^LJW\ O[XV KJL]N[RJU WNL[XVJ\\ RWMRLJ]N JW RW][J%

YXY^UJ]RXW UXXY `R]QRW ]QN VJ[RWN LJ[KXW LbLUN d 6NRMUN[ #% "$! 

DN_RN`N[ !* "DNVJ[T\ ]X ]QN 5^]QX[#2 

FQN [N_R\NM _N[\RXW XO ]QR\ VJW^\L[RY] R\ V^LQ RVY[X_NM JWM = N\YNLRJUUb JYY[NLRJ]N ]QJ] JMMR]RXWJU 

NaYN[RVNW]JU `X[T QJ\ KNNW YN[OX[VNM& FQN J^]QX[\m [N\YXW\N\ ]X Vb LXVVNW]\$ JWM ]QN 

LX[[N\YXWMRWP LQJWPN\ ]X ]QN VJW^\L[RY]$ J[N `NULXVN JWM UJ[PNUb MNJU `R]Q ]QN \YNLRORL LXWLN[W\ 
= QJM [JR\NM& = \]RUU QJ_N J ON` JMMR]RXWJU LXVVNW]\$ `QRLQ J[N MN]JRUNM KNUX`$ JWM `QRLQ = ]QRWT 

WNNM ]X KN JMM[N\\NM KNOX[N Y^KURLJ]RXW$ K^] ]QN\N J[N VX\]Ub VRWX[&  
B_N[JUU QX`N_N[$ XWN R\\^N [NVJRW\ `R]Q ]QN YJYN[ i = \]RUU ]QRWT ]QJ] ]QN[N J[N RW\]JWLN\ `QN[N JW 

RMNJ X[ \YNL^UJ]RXW R\ Y[N\NW]NM J\ J _N[RORNM OJL]& FQR\ R\ JW R\\^N ]QJ] JUU ]Q[NN [N_RN`N[\ [JR\NM 
`R]Q ]QN RWR]RJU \^KVR\\RXW$ JWM XWN ]QJ] = MXWm] ]QRWT ]QN J^]QX[\ QJ_N MNNYUb [NOUNL]NM XW& FQN WN` 

_N[\RXW XO ]QN YJYN[ R\ RVY[X_NM RW ]QR\ \NW\N K^] ]QN[N J[N \]RUU \XVN J[NJ\ `QN[N ]QN UJWP^JPN 
WNNM\ ]X KN ]XWNM MX`W ]X VJTN R] LUNJ[ ]QJ] JW RMNJ R\ KNRWP Y[N\NW]NM OX[ `QRLQ N_RMNWLN \]RUU 

WNNM\ ]X KN PJ]QN[NM&  
=W ]QN ORWJU \NL]RXW XO ]QN YJYN[$ `QN[N ]QN :RP^[N / VXMNU R\ MR\L^\\NM$ = `X^UM URTN ]X \NN J 

[NOUNL]RXW O[XV ]QN J^]QX[\ XO `QJ] O^[]QN[ `X[T [NVJRW\ ]X KN MXWN RW X[MN[ ]X _N[ROb ]QX\N J\YNL]\ 
XO ]QN VXMNU ]QJ] QJ_N WX] bN] KNNW O^UUb ]N\]NM X[ _N[RORNM& FQR\ `X^UM `[JY ]QN YJYN[ ^Y RW J 

OX[`J[M%OXL^\NM VJWWN[$ JWM `X^UM UNJ_N ]QN [NJMN[ `R]Q LXWORMNWLN J\ ]X `QJ] QJ\ KNNW ]N\]NM 
JWM `QJ] [NVJRW\ \YNL^UJ]R_N&  

FQJWT bX^ OX[ ]JTRWP ]QN ]RVN ]X Y[X_RMN JMMR]RXWJU ONNMKJLT& HN QJ_N JMMNM J \NL]RXW ]X ]QN 
MR\L^\\RXW \YNLRObRWP ]QJ] O^]^[N \]^MRN\ LX^UM MNVXW\][J]N ]QN Y[XYX\NM LJ[KXW OU^a JWM LJUL^UJ]N 

\YNLRORL ]^[WX_N[ [J]N\ O[XV \RV^U]JWNX^\ \NJ`J]N[ VNJ\^[NVNW]\ XO MROON[NW] PU^LX\N YXUbVN[\ 

]X ^WMN[\]JWM ]QN VJPWR]^MN XO ]QR\ Y[XLN\\& HN JU\X NaY[N\\ ]QN WNNM OX[ MJ]J ]X JMM[N\\ ]QN 
Y[XYX\NM MROON[NW] WRLQN\ XLL^YRNM Kb KJL]N[RJ `R]Q UXXYNM'XYNW ]bYN E^\8 LXW]JRWRWP JUYQJ%

PU^LJW CG?\& 

B]QN[ \YNLRORL LXVVNW]\ KNUX`2 
)& BWN XO ]QN [N_RN`N[\ J\TNM bX^ ]X MNORWN ]QN ]N[V lWNL[XVJ\\m JWM = MXWm] ]QRWT bX^ QJ_N Z^R]N 

MXWN ]QJ]& FQN ]Na] WX` \NNV\ ]X \^PPN\] ]QJ] WNL[XVJ\\ 3 KRXVJ\\$ K^] ]QN\N J[N WX] 
\bWXWbVX^\ ]N[V\& ANL[XVJ\\ R\ \YNLRORLJUUb MNJM KRXVJ\\ i YUNJ\N ^YMJ]N ]QN [NUN_JW] ]Na] ]X 

[NOUNL] ]QR\ MNORWR]RXW VX[N JLL^[J]NUb& 
HN QJ_N O^[]QN[ JMS^\]NM X^[ MNORWR]RXW PR_NW RW ]QN RW][XM^L]RXW JWM WX` MN]JRU ]QJ] WNL[XVJ\\ 

\YNLRORLJUUb RWMRLJ]N\ KRXVJ\\ ]QJ] R\ WX UXWPN[ YJ[] XO J UR_RWP X[PJWR\V& 

*& FQN \^K%QNJMRWP l=W][XM^L]RXWm R\ VR\\RWP& 
FQN \^K%QNJMRWP `J\ JMMNM& 

+& FQN WN` QRPQURPQ]NM \NW]NWLN XW URWN\ 1(%1* R\ JW NaJVYUN XO ]Na] ]QJ] \X^WM\ VX[N LXWORMNW] 

]QJW R] QJ\ [NJ\XW ]X KN i = MXWm] ]QRWT ]QR\ NaJL] LUJRV R\ ]N\]NM RW ]QR\ \]^Mb$ \X YUNJ\N [N_R\N ]QN 

\NW]NWLN ]X \Jb ]QJ] ]QR\ R\ lURTNUbm `QJ] QJYYNW\& 
FQN MR\]RWL]RXW jURTNUbk `J\ JMMNM ]X ]QN \NW]NWLN&  

,& ?RWN ))1& =W ]QN [N\YXW\N ]X [N_RN`N[\ bX^ `[X]N LXW_RWLRWPUb JKX^] `Qb ]QN 8RWXYQbLNJN J[N 

WX] LXW\RMN[NM J \X^[LN XO JUYQJ%PU^LJW\ RW bX^[ \]^Mb i YUNJ\N VJTN ]QJ] \JVN YXRW] QN[N RW ]QN 
JL]^JU VJW^\L[RY]& 

FQN \NL]RXW JKX^] 8RWXYQbLNJN RW ]QN VJRW ]Na] `J\ NaYJWMNM ]X RWLU^MN ]QN KJL]N[RJU [N\YXW\N 
JWM ]QN Y[N_RX^\Ub XK]JRWNM KRX_XU^VN MJ]J RWMRLJ]RWP ]QJ] ]QNb J[N WX] J \RPWRORLJW] \X^[LN XO 

JUYQJ%PU^LJW& 



FQN OXUUX`RWP ]Na] QJ\ KNNW JMMNM2 j5\ ]QN OUJ_XKJL]N[RJ XWUb P[NJ]Ub [N\YXWMNM M^[RWP ]QN \NLXWM 
KUXXV N_NW] `QN[N ]QN MRJ]XV 7N[J]^URWJ YNUJPRLJ MXVRWJ]NM KX]Q )0E [DA5 LX^W]\ JWM 

Y[N_RX^\Ub LXUUNL]NM KRX_XU^VN MJ]J$ `N \^[VR\NM ]QJ] MRWXOUJPNUUJ]N\ J[N URTNUb WX] J \RPWRORLJW] 
\X^[LN XO JUYQJ%PU^LJW ]X ]QN KJL]N[RJ&k 

-& ?RWN )+,& 9aYUJRW `Qb OJVRURN\ ;<.-$+)$1/ J[N VNW]RXWNM$ J\ bX^ NaYUJRWNM RW ]QN Y[N_RX^\ URWN 

`Qb ;<)+ R\ XO RW]N[N\]& 
HN QJ_N JMMNM ]QJ] ]QN\N PNWN\ J[N ^\^JUUb LXW\N[_NM `R]QRW JUYQJ%PU^LJW CG?\ JWM JMMNM JW 

JMMR]RXWJU [NON[NWLN \QX`RWP J CG? LXW]JRWRWP ]QN\N PNWN\ ]X KN ^Y[NP^UJ]NM M^[RWP P[X`]Q XW 

PU^LX\N%YXUbVN[ \^K\][J]N\& 

.& ?RWN ),*& CUNJ\N JVNWM ]X jfRWMRLJ]NM ]QJ] ]QN\N Y[X]NRW\ ?=>9?I KRWM JUYQJ%PU^LJW&k 
jURTNUbk `J\ JMMNM ]X ]QN \NW]NWLN&  

/& ?RWN\ ),(%),0& E^\8 Y[X]NRW\ MX WX] KRWM ]X \^K\][J]N$ ]QNb KRWM ]X URPJWM$ \X R] R\ WX] \NW\RKUN 

]X MR\L^\\ ]QNR[ j\^K\][J]N KRWMRWP \R]N\&k =] \QX^UM KN jURPJWM KRWMRWP \R]N\&k 
FQJWT bX^ OX[ ]QR\ \YNLRORL QRW]& HN QJ_N LQJWPNM ]QN LX[[N\YXWMRWP `X[MRWP\ O[XV j\^K\][J]Nk ]X 

jURPJWMk& 

0& ?RWN )1* i \^[NUb KN]J%LbLUXMNa][RW LXW]JRW\ KN]J%URWTJPN\4
5\ ]QN ]Na] MN]JRU\$ ]QN JUYQJ%'KN]J%MR\]RWL]RXW XO LbLUXMNa][RW\ [NON[\ ]X ]QN W^VKN[ XO PU^LX\N ^WR]\ 

LXW]JRWNM RW ]QN [RWP$ WX] ]QN URWTJPN ]bYN& 5W JUYQJ%LbLUXMNa][RW LXW]JRW\ \Ra PU^LX\N VXWXVN[\$ 
J KN]J%LbLUXMNa][RW \N_NW& <X`N_N[$ ]QNb KX]Q LXW]JRW NaLU^\R_NUb JUYQJ%)$,%URWTJPN\& 

1& FQN WN` ]Na] RW URWN\ *.*%*.- R\ WX] LUNJ[ ]X VN i `QJ] `J\ ]QN Y^[YX\N XO MXRWP KX]Q JLRM JWM 

NWcbVN QbM[XUb\R\ XW ]QN \JVN \JVYUN\$ JWM `Qb MX ]QN [N\^U]\ RWMRLJ]N JUYQJ%PU^LJW\4 @X[N 

NaYUJWJ]RXW R\ WNNMNM QN[N& 
FQR\ \NL]RXW XO ]QN ]Na] `J\ [N_R\NM OX[ LUJ[R]b JWM WX` \YNLRORN\ ]QJ] `N ^\NM NR]QN[ NWcbVJ]RL X[ 

JLRM QbM[XUb\R\ XW ]QN Na][JL]\$ WX] KX]Q JYY[XJLQN\ RW LXVKRWJ]RXW& 

)(& ?RWN +(,%+(. i = \]RUU KNURN_N ]QJ] ]QR\ R\ \YNL^UJ]RXW KNRWP Y[N\NW]NM J\ OJL]$ JWM ]QN `X[MRWP 
WNNM\ ]X KN [N%LXW\RMN[NM& FQN UXXY bX^ MN\L[RKN R\ RWMNNM JW RW]N[N\]RWP YJ[] XO bX^[ VXMNU K^] R] 

MXN\ [NVJRW ^W]N\]NM J\ XO bN]& IX^ VRPQ] \Jb jfKJL]N[RJ @5I NVYUXb J WNL[XVJ\\ [NLbLURWP 
UXXY ]QJ] H9 EC97G?5F9 =E [NO^NUNM Kb JUPJU KRXVJ\\fk 

FQN ]Na] QJ\ KNNW JMS^\]NM JWM WX` [NJM\ j=] ]Q^\ \NNV\ ]QJ] M^[RWP MRJ]XV%MXVRWJ]NM 
YQb]XYUJWT]XW KUXXV\$ KJL]N[RJ NVYUXb J WNL[XVJ\\ [NLbLURWP UXXY ]QJ] R\ Y[N\^VJKUb LXW\]JW]Ub 

[NO^NUNM "f#k 

))& ?RWN ++/%++0 i `QJ] MXN\ R] VNJW ]QJ] KRXVJ\\ lLXVN\ O[XV UJVRWJ[RWm4 8X bX^ VNJW ]QJ] ]QN 
KRXVJ\\ R\ UJVRWJ[RW4 E^[NUb lUJVRWJ[RW LXVN\ O[XV KRXVJ\\m i ]QN \NW]NWLN WNNM\ ]X KN [N%

YQ[J\NM& 
FQN YQ[J\N QJ\ KNNW [N`X[MNM& j"f# \^PPN\]\ ]QJ] J UJ[PN Y[XYX[]RXW XO ]QR\ ]^[WNM%X_N[ KRXVJ\\ 

R\ UJVRWJ[RW&k 


