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Reviewer #1 (Remarks to the Author):

In this manuscript, the authors present a post-processing algorithm that can considerably 

reduce the computational cost of real-time time-dependent DFT and other similar methods that 

are used to obtain excited-state properties of a wide range of systems. Although deceptively 

simple, this algorithms seems to succeed were other proposed methods have failed. Coupled 

with the superior scaling with system-size of TD-DFT, it greatly extends the size of the systems 

that can be successfully tackled by existing codes.

I found the manuscript well written, providing a balanced level of detail. I thus recommend this 

manuscript for publication in Nature Communications after the following comments are 

addressed.
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Kuhn f-sum rule for the number of electrons:

N = \int d\omega S(\omega)

where N is the number of electrons in the system. This is a simple condition that could be used 

to check the quality of the linear prediction. Better yet, maybe it would be possible to modify the 
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peak intensities.

2) Line 8 of the line-search algorithm pseudo-code states that there's a loop over frequencies 

belonging to the {-\Delta\omega, ..., \omega_i, +\Delta\omega} interval. It seems to me that this 

is inconsistent with what is written elsewhere in the manuscript. Instead, I would expect the 

frequencies to belong to the {\omega_i-\Delta\omega, ..., \omega_i, ..., 

\omega_i+\Delta\omega} interval. Probably this is what the authors actually meant, but then the 

notation is confusing. In the same pseudo-code, it is also unclear what is the value of 
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the number of time-steps, it seems quite straightforward to estimate the savings in 

computational cost. It is also not clear to me what new information is provided by showing the 

estimated savings for larger systems. Although not mandatory, I would suggest the authors to 

shorten this section.

4) Finally, both in the manuscript and supporting information, the chosen line-style and line-
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the inconsistency of the y-range in the middle-column plots is confusing and makes the 

convergence of the spectra with respect to the number of time-steps harder to gauge.

Reviewer #1 (Remarks on code availability):
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No installation instructions are provided. Data used in the paper is provide along the code, 

which allows to check that the paper results are reproducible.

Reviewer #2 (Remarks to the Author):

This manuscript describes techniques to compute electronic spectra of complex molecules 

from real-time time-dependent density functional theory by circumventing the spectral 
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timely, because of a recent increase in the application of real-time time-dependent DFT owing 
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scaling to large numbers of CPUs or GPUs. The manuscript describes the techniques and their 

novelty, assesses numerical convergence and parameter choices, and studies timing and 

speedups. The work provides exciting insight into these aspects by studying a "challenging set 

of large systems" that mix bulk, surface, and molecular states and comprise of thousands of 

electrons/electronic states. For all this I highly commend the authors!

However, I must admit that I am split about this manuscript. On the one hand, the theoretical 

and methodological advance is clear. Potential applications of this technique are likely plenty, 

given the increased interest in real-time TDDFT nowadays. (In fact, if anything the thorough 

description of the method in this manuscript could probably only be improved by more clearly 

discussing the limitations of the approach (bulk materials? defects? ... ) because the 

advantages are clear and well discussed.) For these reasons I am not concerned about the 

impact.
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principles electronic-structure theory. Experimentalists will likely not take much from this work, 

since they will not implement or use this technique themselves. Furthermore, also the large 

molecular systems studied in this work seem to exclusively serve the purpose of outlining the 

advantages of the method, but the results do not seem to show any unexpected science about 

these molecules themselves? I might, of course, be wrong with this conclusion and in that case 
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method developed here, however, it does restrict the interest of this manuscript more to the 

<1.7:.<2,*4 C:;<L8:26,284.; .4.,<:762, ;<:=,<=:. <1.7:A ,755=62<A 26 5A 7826276H

For these reasons I recommend publication of this manuscript, however, a more specialized 

method focused journal may be more appropriate for this work in its present form.

Reviewer #3 (Remarks to the Author):
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concerns. Additionally, the manuscript does not seem like a typical Nature Communications 
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- This work is more methodological and detailed than most Nature Communications papers, 

and it may not have the broad interest required for this journal. However, I did not initially realize 

that the code is shared (perhaps this would be obvious in the published version but I did not see 

it in the manuscript). While this does potentially help the broad interest, it is still a detailed, 

methodological paper.
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20,000 timesteps to obtain a speedup. However, given that their method also somewhat lowers 

accuracy, a more fair comparison would be to check how many timesteps it takes to get the 

same level of accuracy from existing methods. A plot of accuracy vs. CPU time for traditional 

methods as compared to the new method would be useful. This should be fairly easy to create 

from the data the authors already have.

- In Figure 2b, the authors suggest that linear prediction fails when there is a frequency outside 

of the frequencies predicted by SMA. I do not see concrete evidence that their method solves 

this particular issue.
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users choose an appropriate alpha?

- "Provided with enough data points, BYND will yield the exact time dynamics." This seems 

sensible, but would also be easy for the authors to check to prove it.

- “Our method is based on the realization that the spectrum of large systems can be separated 

in a sparse part and continuum part. “ This separation may not always be clear. For example, if a 
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- It is not always easy to see both the black and orange lines, particularly when the orange peaks 

are larger than the black peaks. Would some adjustment of line thickness/style, translucency, 

etc. make this easier to see?

- The writing is generally fairly good. However, there are a fair number of typos (e.g., duo instead 

of due). Also, there is a sentence fragment: “Thus, adding only a vanishing amount of 

computational time.”

Reviewer #3 (Remarks on code availability):

From looking through the repository, it appears to be reasonably user-friendly.

Reviewer #4 (Remarks to the Author):

This manuscript describes a new practical algorithm for computing the electronic absorption 

spectrum of large systems with many transitions via TDDFT. In short, the method exactly 
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approximate the rest. The results are very encouraging. The paper is well written, detailed, and 

interesting. This work is certain to be of interest to other researchers interested in computing 

electronic spectra. I recommend publication after the authors have revised the manuscript to 

address the following questions.

1) Is there any way to know how accurate the spectrum is without comparing to the exact 

spectrum? That is, could a user estimate the error in their spectrum without computing a better 

one?
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respect to the propagation time. Does the error decrease predictably with increasing simulation 

time, and if so, to what order does the error scale?

3) Will SMA necessarily provide a good prediction of the number of narrow features? For 

example, plasmonic excitations are collective motions of many electrons, and therefore 

typically exist as superpositions of many amplitudes. Would the approach describe in this work 

be able to handle excitations like this?
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Gg mabl fZgnl\kbim- ma^ Znmahkl ik^l^gm Z ihlm.ikh\^llbg` Ze`hkbmaf maZm \Zg \hglb]^kZ[er k^]n\^ ma^ \hfinmZmbhgZe
\hlm h_ k^Ze.mbf^ mbf^.]^i^g]^gm BDQ Zg] hma^k lbfbeZk f^mah]l maZm Zk^ nl^] mh h[mZbg ^q\bm^].lmZm^ ikhi^kmb^l
h_ Z pb]^ kZg`^ h_ lrlm^fl/ ?emahn`a ]^\^imbo^er lbfie^- mabl Ze`hkbmafl l^^fl mh ln\\^^] p^k^ hma^k ikhihl^]
f^mah]l aZo^ _Zbe^]/ Ahnie^] pbma ma^ lni^kbhk l\Zebg` pbma lrlm^f.lbs^ h_ QB.BDQ- bm `k^Zmer ^qm^g]l ma^ lbs^ h_
ma^ lrlm^fl maZm \Zg [^ ln\\^ll_neer mZ\de^] [r ^qblmbg` \h]^l/

G _hng] ma^ fZgnl\kbim p^ee pkbmm^g- ikhob]bg` Z [ZeZg\^] e^o^e h_ ]^mZbe/ G manl k^\hff^g] mabl fZgnl\kbim _hk
in[eb\Zmbhg bg LZmnk^ Ahffngb\Zmbhgl Z_m^k ma^ _heehpbg` \hff^gml Zk^ Z]]k^ll^]/

#" Qa^ ]bihe^ lmk^g`ma _ng\mbhg P*#+ ]^#g^] bg ^j/4 bl dghp mh h[^r ma^ QahfZltO^b\a^tInag _.lnf kne^ _hk ma^
gnf[^k h_ ^e^\mkhgl;
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pa^k^ L bl ma^ gnf[^k h_ ^e^\mkhgl bg ma^ lrlm^f/ Qabl bl Z lbfie^ \hg]bmbhg maZm \hne] [^ nl^] mh \a^\d ma^ jnZebmr
h_ ma^ ebg^Zk ik^]b\mbhg/ @^mm^k r^m- fZr[^ bm phne] [^ ihllb[e^ mh fh]b_r ma^ Ze`hkbmaf mh bfihl^ maZm ma^ lnf
kne^ bl _ne#ee^]/ Qabl \hne] ihm^gmbZeer bfikho^ ma^ ik^]b\m^] i^Zd bgm^glbmb^l/

Qabl h[l^koZmbhg bl lihm.hg- Zg] bm bl bg]^^] ma^ fhlm bfihkmZgm \hglmkZbgm maZm hnk Ze`hkbmaf bl Zek^Z]r ]^lb`g^]
mh _ne#ee/ Fhp^o^k- p^ ^g_hk\^ ma^ QahfZl.O^b\a^.Inag _.lnf kne^ bg ma^ mbf^ ]hfZbg kZma^k maZg bg _k^jn^g\r
liZ\^/ Gg `^g^kZe- p^ #g] maZm \hglmkZbgbg` ma^ _.lnf kne^ bg ma^ mbf^ ]hfZbg bl fhk^ Z\\nkZm^ _hk lfZee gnf[^k
h_ mbf^ lm^il- Zl p^ h[l^ko^ ma^ pZo^_hkf ]bk^\mer/

Gg ma^ _heehpbg`- p^ pbee ]^fhglmkZm^ maZm \hglmkZbgbg` ma^ _.lnf kne^ bg ma^ mbf^ ]hfZbg bl ^jnboZe^gm mh Ziierbg`
ma^ \hglmkZbgm bg _k^jn^g\r liZ\^/ Bn^ mh ma^ ebg^Zkbmr ikhi^kmr h_ ma^ Dhnkb^k.mkZgl_hkf p^ aZo^ Z hg^ mh hg^
\hkk^lihg]^g\^ [^mp^^g Zfiebmn]^l bg mbf^ Zg] _k^jn^g\r ]hfZbg-
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p^ ^ll^gmbZeer ^glnk^ maZm hnk ZiikhZ\a _ne#eel ma^ _.lnf kne^/ Qabl \hglmkZbgm bl ^g_hk\^] fnembie^ mbf^l ]nkbg` ma^
himbfbsZmbhg ikh\^ll- iZkmb\neZker Z_m^k hnk Ze`hkbmaf b]^gmb#^l Z g^p _k^jn^g\r fbgbfnf *ebg^ 25 bg ?e`hkbmaf 2
h_ ma^ fZbg fZgnl\kbim+/

Fhp^o^k- hnk f^mah] bl [Zl^] hg maZm ma^ li^\mknf h_ eZk`^ lrlm^fl \Zg [^ ^"^\mbo^er l^iZkZm^] bgmh Z liZkl^
iZkm Zg] Z \hgmbgnnf iZkm/ Ahgl^jn^gmer- hger ma^ gZkkhp _^Zmnk^l Zk^ bg\en]^] bg ma^ _k^jn^g\r himbfbsZmbhg
Ze`hkbmaf- Zg] manl ma^ lnf kne^ bl hger bfihl^] hg ma^f/ Qabl \Zg e^Z] mh ma^ ]^l\kb[^] bgZ\\nkZ\r bg bgm^glbmb^l
_hk Z o^kr lfZee gnf[^k h_ mbf^ lm^il/ Gg\en]bg` Zee _k^jn^g\b^l bg mabl lm^i phne] Zeehp nl mh \hkk^\mer ik^]b\m ma^
Zfiebmn]^l ^o^g _hk lfZee mbf^ lm^il/ Fhp^o^k- ]hbg` lh mrib\Zeer k^lneml bg Z eZk`^ gnf[^k h_ _k^jn^g\b^l- pab\a
^q\^^]l ma^ gnf[^k h_ ]ZmZ ihbgml [r Z lb`gb#\Zgm fZk`bg- e^Z]bg` mh Zg ng]^k.]^m^kfbg^] lrlm^f maZm fZd^l bm
g^Zker bfihllb[e^ mh ^qmkZ\m f^Zgbg`_ne li^\mkZ/ Qanl- gZkkhp _^Zmnk^ l^e^\mbhg bl Z g^\^llZkr ik^\hg]bmbhgbg` lm^i
maZm fnlm [^ mZd^g bg hk]^k mh lheo^ ma^ ikh[e^f/ Qabl mkZ]^.h" [^mp^^g Zfiebmn]^ Z\\nkZ\r Zg] _k^jn^g\r ihlbmbhg
bl bga^k^gm bg hnk ZiikhZ\a/
L^o^kma^e^ll- p^ aZo^ ghp bg\en]^] Z fhk^ ]^mZbe^] ZgZerlbl k^`Zk]bg` li^\mkZe \hgo^k`^g\^ mhpZk]l ma^ 31-111 mbf^
lm^i k^_^k^g\^/ Qabl ZgZerlbl \e^Zker ]^fhglmkZm^l maZm Zl fhk^ i^kbh]l Zk^ lZfie^]- ma^ Zfiebmn]^l Zk^ k^ikh]n\^]
Z\\nkZm^er- bg]b\Zmbg` maZm ma^ _.lnf kne^ \hglmkZbgm bl Zek^Z]r ^g_hk\^] *l^^ Db`nk^ 6 k^obl^] fZgnl\kbim+/

T^ phne] ebd^ maZgd ma^ k^ob^p^k _hk [kbg`bg` mabl mh hnk Zmm^gmbhg/ Qa^l^ \hglb]^kZmbhgl aZo^ ikhfim^] nl mh
Z]him Z g^p ZiikhZ\a _hk ^oZenZmbg` ma^ jnZebmr h_ hnk lhenmbhg bg k^eZmbhg mh ma^ gnf[^k h_ l^e^\m^] gZkkhp _^Zmnk^l/
Qabl \Zg ^"^\mbo^er [^ Z\ab^o^] [r \hfiZkbg` ma^ \h^$\b^gm h_ ]^m^kfbgZmbhg *O"+ _hk oZkbhnl lb`gZe e^g`mal/ T^
]^eo^ bgmh mabl mhib\ bg fhk^ ]^mZbe bg hnk lniie^f^gmZkr bg_hkfZmbhg *l^\mbhg 3+/ T^ Zelh ^eZ[hkZm^ fhk^ hg mabl
Zli^\m bg ma^ Zglp^k mh k^obp^k _hnk/

$" Jbg^ 9 h_ ma^ ebg^.l^Zk\a Ze`hkbmaf il^n]h.\h]^ lmZm^l maZm ma^k^)l Z ehhi ho^k _k^jn^g\b^l [^ehg`bg` mh ma^ .!#-
///- ##- ,!# bgm^koZe/ Gm l^^fl mh f^ maZm mabl bl bg\hglblm^gm pbma paZm bl pkbmm^g ^el^pa^k^ bg ma^ fZgnl\kbim/
Gglm^Z]- G phne] ^qi^\m ma^ _k^jn^g\b^l mh [^ehg` mh ma^ ##.!#- ///- ##- ///- ##,!# bgm^koZe/ Nkh[Z[er mabl bl paZm
ma^ Znmahkl Z\mnZeer f^Zgm- [nm ma^g ma^ ghmZmbhg bl \hg_nlbg`/ Gg ma^ lZf^ il^n]h.\h]^- bm bl Zelh ng\e^Zk paZm bl
ma^ oZen^ h_ !# _hk bm^kZmbhgl Z_m^k ma^ #klm hg^/

Qabl bg]^^] pZl Zg bgZ\\nkZ\r bg ma^ fZgnl\kbim/ T^ aZo^ fZ]^ ma^ \aZg`^ _khf .!#- ///- ##- ,!# mh ##.!#- ///-
##- ///- ##,!#- Zg] p^ aZo^ Zelh Z]]^] Z ebg^ li^\b_rbg` ma^ oZen^ h_ !# _hk eZm^k bm^kZmbhgl *!#()*+/ Dnkma^kfhk^-
p^ aZo^ ikhob]^] Z fhk^ ]^mZbe^] ^qieZgZmbhg bg hnk lniie^f^gmZkr bg_hkfZmbhg *l^\mbhg 2+/

%" G #g] ma^ l^\mbhg hg mbfbg` Zg] li^^].ni lhf^ahp ngg^\^llZkber ehg`/ Pbg\^ ma^ \hlm h_ Z mbf^.]^i^g]^gm
\Ze\neZmbhg- ^q\en]bg` bgbmbZebsZmbhg Zg] #gZebsZmbhg- nlnZeer l\Ze^l ebg^Zker pbma ma^ gnf[^k h_ mbf^.lm^il- bm l^^fl
jnbm^ lmkZb`am_hkpZk] mh ^lmbfZm^ ma^ lZobg`l bg \hfinmZmbhgZe \hlm/ Gm bl Zelh ghm \e^Zk mh f^ paZm g^p bg_hkfZmbhg
bl ikhob]^] [r lahpbg` ma^ ^lmbfZm^] lZobg`l _hk eZk`^k lrlm^fl/ ?emahn`a ghm fZg]Zmhkr- G phne] ln``^lm ma^
Znmahkl mh lahkm^g mabl l^\mbhg/

T^ Z`k^^ maZm ma^ l^\mbhg ]bl\nllbg` mbfbg` Zg] li^^].ni pZl Z [bm e^g`mar/ T^ aZo^ lahkm^g^] mabl l^\mbhg Zg]
ghp _h\nl lhe^er hg Zli^\ml k^eZm^] mh lrlm^f lbs^l/

&" DbgZeer- [hma bg ma^ fZgnl\kbim Zg] lniihkmbg` bg_hkfZmbhg- ma^ \ahl^g ebg^.lmre^ Zg] ebg^.pb]ma h_ ma^ #`nk^l
fZd^l bm h_m^g ]b$\nem mh \hfiZk^ mph \nko^l/ Dhk ^qZfie^- bg Db`/ 5- bm)l ]b$\nem mh cn]`^ hg ma^ Z`k^^f^gm h_
i^Zd bgm^glbmb^l _hk lhf^ h_ ma^ ^q\bmZmbhg/ ?elh bg Db`/ 5- ma^ bg\hglblm^g\r h_ ma^ r.kZg`^ bg ma^ fb]]e^.\henfg
iehml bl \hg_nlbg` Zg] fZd^l ma^ \hgo^k`^g\^ h_ ma^ li^\mkZ pbma k^li^\m mh ma^ gnf[^k h_ mbf^.lm^il aZk]^k mh
`Zn`^/
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T^ aZo^ Z]cnlm^] ma^ mkZgliZk^g\r oZen^l _hk Zee #`nk^l bg pab\a p^ ^qieb\bmer \hfiZk^ hnk ZiikhZ\a pbma ma^
ehg`.mbf^ OQ.QBBDQ lbfneZmbhg/ Pi^\b#\Zeer- bg ma^ fZbg fZgnl\kbim- mabl Z]cnlmf^gm Ziieb^l mh Db`nk^ 5/ Gg ma^
lniie^f^gmZkr bg_hkfZmbhg- bm Ziieb^l mh Db`nk^l 5- 26- 27- 28- 29- 2:- Zg] 31/ ?]]bmbhgZeer- p^ aZo^ fh]b#^] ma^
r.kZg`^ bg Db`nk^ 5 h_ hnk fZbg fZgnl\kbim/ ?elh Zee g^p Z]]^] Db`nk^l aZo^ [^^g Z]cnlm^] Z\\hk]bg`er/

O^ob^p^k (2 *O^fZkdl hg \h]^ ZoZbeZ[bebmr+;

Qa^ \h]^ lmkn\mnk^ Zg] lmre^ \hne] [^g^#m _khf lhf^ bfikho^f^gml- [nm bm ]h^l ikhob]^ Z k^ZlhgZ[e^ Zfhngm h_
]h\nf^gmZmbhg- bg\en]bg` OC?BKC #e^l pbma lhf^ nlZ`^ bglmkn\mbhgl/ Lh bglmZeeZmbhg bglmkn\mbhgl Zk^ ikhob]^]/
BZmZ nl^] bg ma^ iZi^k bl ikhob]^ Zehg` ma^ \h]^- pab\a Zeehpl mh \a^\d maZm ma^ iZi^k k^lneml Zk^ k^ikh]n\b[e^/

T^ aZo^ Z]]^] bglmZeeZmbhg bglmkn\mbhgl _hk ^Z\a Nrmahg iZ\dZ`^ k^jnbk^] mh kng ma^ \h]^/ T^ ikhob]^ Z [kb^_
]^l\kbimbhg h_ ahp mh bglmZee ma^ iZ\dZ`^l obZ ibi Zg] obZ ma^ iZ\dZ`^ fZgZ`^k/
Gg \Zl^ ma^ nl^k g^^]l fhk^ bg_hkfZmbhg- p^ Zelh k^_^k ma^f mh ma^ fZbg iZ`^ h_ l\bdbm.e^Zkg _hk Z]]bmbhgZe ]^mZbel
k^`Zk]bg` ma^ bglmZeeZmbhg h_ mabl iZ\dZ`^ Zg] bml ]^i^g]^g\b^l/
T^ Zelh Z`k^^ maZm ma^ [^lm pZr mh ]blmkb[nm^ ma^ \h]^ phne] [^ mh aZo^ bm Zl bml hpg Nrmahg iZ\dZ`^/ T^ ieZg
mh ^gZ[e^ mabl ihllb[bebmr Zl lhhg Zl p^ Z]] _ng\mbhgZebmr _hk mbf^.]^i^g]^gm jnZ]knihe^ lb`gZel- _hk pab\a p^ Zk^
ieZggbg` Z l^iZkZm^ in[eb\Zmbhg/

'(+)(,(* !$ *O^fZkdl mh ma^ ?nmahk+;

Qabl fZgnl\kbim ]^l\kb[^l m^\agbjn^l mh \hfinm^ ^e^\mkhgb\ li^\mkZ h_ \hfie^q fhe^\ne^l _khf k^Ze.mbf^ mbf^.
]^i^g]^gm ]^glbmr _ng\mbhgZe ma^hkr [r \bk\nfo^gmbg` ma^ li^\mkZe k^lhenmbhg ebfbmZmbhgl bfihl^] [r #gbm^ ikhi.
Z`Zmbhg mbf^l/ QaZm bg bml^e_ bl ab`aer bfihkmZgm Zg] mbf^er- [^\Znl^ h_ Z k^\^gm bg\k^Zl^ bg ma^ Ziieb\Zmbhg h_
k^Ze.mbf^ mbf^.]^i^g]^gm BDQ hpbg` mh bml ^q\^ee^gm [ZeZg\^ [^mp^^g Z\\nkZ\r Zg] \hfinmZmbhgZe Z"hk]Z[bebmr-
^li^\bZeer pa^g l\Zebg` mh eZk`^ gnf[^kl h_ ANRl hk ENRl/ Qa^ fZgnl\kbim ]^l\kb[^l ma^ m^\agbjn^l Zg] ma^bk
gho^emr- Zll^ll^l gnf^kb\Ze \hgo^k`^g\^ Zg] iZkZf^m^k \ahb\^l- Zg] lmn]b^l mbfbg` Zg] li^^]nil/ Qa^ phkd ikh.
ob]^l ^q\bmbg` bglb`am bgmh ma^l^ Zli^\ml [r lmn]rbg` Z '\aZee^g`bg` l^m h_ eZk`^ lrlm^fl' maZm fbq [ned- lnk_Z\^- Zg]
fhe^\neZk lmZm^l Zg] \hfikbl^ h_ mahnlZg]l h_ ^e^\mkhgl0^e^\mkhgb\ lmZm^l/ Dhk Zee mabl G ab`aer \hff^g] ma^ Znmahkl&

Fhp^o^k- G fnlm Z]fbm maZm G Zf liebm Z[hnm mabl fZgnl\kbim/ Mg ma^ hg^ aZg]- ma^ ma^hk^mb\Ze Zg] f^mah]heh`b\Ze
Z]oZg\^ bl \e^Zk/ Nhm^gmbZe Ziieb\Zmbhgl h_ mabl m^\agbjn^ Zk^ ebd^er ie^gmr- `bo^g ma^ bg\k^Zl^] bgm^k^lm bg k^Ze.mbf^
QBBDQ ghpZ]Zrl/ *Gg _Z\m- b_ Zgrmabg` ma^ mahkhn`a ]^l\kbimbhg h_ ma^ f^mah] bg mabl fZgnl\kbim \hne] ikh[Z[er
hger [^ bfikho^] [r fhk^ \e^Zker ]bl\nllbg` ma^ ebfbmZmbhgl h_ ma^ ZiikhZ\a *[ned fZm^kbZel> ]^_^\ml> /// + [^\Znl^
ma^ Z]oZgmZ`^l Zk^ \e^Zk Zg] p^ee ]bl\nll^]/+ Dhk ma^l^ k^Zlhgl G Zf ghm \hg\^kg^] Z[hnm ma^ bfiZ\m/

Kr \hg\^kg bl maZm ma^ ]bk^\m bfiZ\m h_ mabl phkd bl ebd^er k^lmkb\m^] mh ma^ \hffngbmr h_ #klm.ikbg\bie^l ^e^\mkhgb\.
lmkn\mnk^ ma^hkr/ Cqi^kbf^gmZeblml pbee ebd^er ghm mZd^ fn\a _khf mabl phkd- lbg\^ ma^r pbee ghm bfie^f^gm hk nl^
mabl m^\agbjn^ ma^fl^eo^l/ Dnkma^kfhk^- Zelh ma^ eZk`^ fhe^\neZk lrlm^fl lmn]b^] bg mabl phkd l^^f mh ^q\enlbo^er
l^ko^ ma^ inkihl^ h_ hnmebgbg` ma^ Z]oZgmZ`^l h_ ma^ f^mah]- [nm ma^ k^lneml ]h ghm l^^f mh lahp Zgr ng^qi^\m^]
l\b^g\^ Z[hnm ma^l^ fhe^\ne^l ma^fl^eo^l> G fb`am- h_ \hnkl^- [^ pkhg` pbma mabl \hg\enlbhg Zg] bg maZm \Zl^ ^g.
\hnkZ`^ ma^ Znmahkl mh \eZkb_r maZm l\b^gmb#\ bglb`am bg Z k^oblbhg/ Gg Z]]bmbhg- \ahhlbg` ikhmhmrib\Ze 'eZk`^ lrlm^fl'
bl Z[lhenm^er #g^ Zg] ln$\b^gm mh \hgo^kr ma^ nl^_neg^ll h_ ma^ f^mah] ]^o^ehi^] a^k^- ahp^o^k- bm ]h^l k^lmkb\m
ma^ bgm^k^lm h_ mabl fZgnl\kbim fhk^ mh ma^ ma^hk^mb\Ze #klm.ikbg\bie^l ^e^\mkhgb\ lmkn\mnk^ ma^hkr \hffngbmr bg fr
hibgbhg/

Dhk ma^l^ k^Zlhgl G k^\hff^g] in[eb\Zmbhg h_ mabl fZgnl\kbim- ahp^o^k- Z fhk^ li^\bZebs^] f^mah] _h\nl^] chnkgZe
fZr [^ fhk^ ZiikhikbZm^ _hk mabl phkd bg bml ik^l^gm _hkf/

Tabe^ bm fZr bgbmbZeer l^^f maZm ma^ bfiZ\m h_ mabl phkd bl \hg#g^] mh ma^ #klm.ikbg\bie^l ^e^\mkhgb\.lmkn\mnk^
\hffngbmr- ma^ [khZ]^k bfiZ\m lm^fl _khf ma^ f^mah] bml^e_ Zg] bml \hk^ b]^Z h_ l^iZkZmbg` ma^ lb`gZe bgmh liZkl^
Zg] \hgmbgnnf \hgmkb[nmbhgl/ @ULB \Zg [^ nl^] bg \Zl^l pa^k^ hma^k ^lmZ[ebla^] lni^k.k^lhenmbhg m^\agbjn^l
_Zbe- ln\a Zl pa^g hg^ pZgml mh h[mZbg laZki _^Zmnk^l bg _k^jn^g\r liZ\^ pabe^ ma^ ho^kZee li^\mknf Zelh \hgmZbgl
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[khZ] hk Xghblr' _^Zmnk^l/ PmZg]Zk] lni^k.k^lhenmbhg m^\agbjn^l ln\a Zl Ahfik^ll^] P^glbg`- KRPGA- hk Dhnkb^k.
NZ]%̂ ZiikhqbfZmbhg nlnZeer i^k_hkf [^lm _hk Z _^p p^ee.l^iZkZm^] i^Zdl pbma ehp ghbl^ e^o^el/ Qanl- ma^r [^\hf^
ngk^ebZ[e^ _hk lb`gZel pbma ma^ Z_hk^f^gmbhg^] li^\mkZe \aZkZ\m^kblmb\l/ Qa^k^_hk^- ma^ ng]^kerbg` b]^Z [^abg] @ULB
lahne] #g] [khZ] k^lhgZg\^ bg #^e]l pa^k^ mabl ikh[e^f Zkbl^l- ln\a Zl ^g`bg^^kbg`- \hfinm^k l\b^g\^- `^hiarlb\l-
Zlmkhghfr- hk lb`gZe ikh\^llbg` bg `^g^kZe/ Qanl- ^qi^kbf^gmZeblml \hg_khgm^] pbma \aZee^g`bg` lb`gZe ikh\^llbg`
lbmnZmbhgl pbee [^g^#m _khf @ULB Zl p^ee/
Dnkma^kfhk^- pabe^ ^qi^kbf^gmZeblml fZr ghm ]bk^\mer \hg]n\m ^e^\mkhgb\ lmkn\mnk^ \Ze\neZmbhgl ma^fl^eo^l- ma^r pbee
]^#gbm^er [^g^#m _khf \heeZ[hkZmbhg pbma ma^hk^mb\Ze l\b^gmblml/ @ULB lb`gb#\Zgmer k^]n\^l \hfinmZmbhgZe mbf^-
fZdbg` lrlm^fl fhk^ Z"hk]Z[e^ Zg] lrlm^f lbs^l fhk^ ^qi^kbf^gmZeer k^e^oZgm/ T^ Z]]^] Z ghm^ mh hnk k^obl^]
fZgnl\kbim bg ma^ l^\mbhg mbme^] 'M[l^koZmbhgl- Qk^g]l- Zg] JbfbmZmbhgl' mh _nkma^k ab`aeb`am ma^ Z_hk^f^gmbhg^]
Zli^\ml/
Gm)l phkma ghmbg` maZm bm bl ghm g^\^llZkr mh nl^ ma^ PK?< Zgr ZiikhqbfZm^ f^mah] maZm rb^e]l Zg bgbmbZe `n^ll bl
ln$\b^gm/ Qabl Zelh f^Zgl maZm mabl ZiikhZ\a bl ghm k^lmkb\m^] ink^er mh ^e^\mkhgb\ lmkn\mnk^ Ziieb\Zmbhgl/ ?l ehg`
Zl ma^ lb`gZe bl l^iZkZ[e^ bgmh \hgmbgnnf Zg] liZkl^ iZkml [r Zgr dbg] h_ bgbmbZe `n^ll- @ULB \Zg rb^e] ma^ \hkk^\m
li^\mkZe bg_hkfZmbhg/ Qh ab`aeb`am mabl Zli^\m- p^ \hg]n\m^] Z]]bmbhgZe \hfinmZmbhgZe lbfneZmbhgl h_ oZkbhnl hma^k
lrlm^fl/ Qa^l^ lrlm^fl bg\en]^ \bl.WOn*5-5).AMMF.3-3).[ir+"*LAP+"Y hg Zg ZgZmZl^ *212+ \enlm^k Zl Zg ^qZfie^
h_ Z ]r^.l^glbmbs^] lheZk \^ee- Z fhe^\neZk VgN\ H.Z``k^`Zm^- Z VgN\ #ef hg Z Pb *222+ lnk_Z\^- Zg] sbg\.ihkiarkbg
fhe^\ne^l hg Z \Zk[hg gZghmn[^ *l^\mbhg M[l^koZmbhgl- Qk^g]l- Zg] JbfbmZmbhgl+/

T^ aZo^ Zelh Z]]^] mh hnk k^obl^] fZgnl\kbim *l^\mbhg M[l^koZmbhgl- Qk^g]l- Zg] JbfbmZmbhgl+ Z fhk^ ]^mZbe^]
]bl\nllbhg k^`Zk]bg` ihllb[e^ ebfbmZmbhgl Zg] ihm^gmbZe ^kkhkl/ Dhk ^qZfie^- hg^ ln\a lhnk\^ h_ ^kkhk \hne] [^ Zg
bgln$\b^gm bgbmbZe `n^ll/ ?]]bmbhgZeer- p^ ikhob]^ Z fhk^ ]^mZbe^] ]bl\nllbhg Z[hnm b]^gmb_rbg` ihllb[e^ ^kkhkl ^"^\.
mbo^er pbmahnm dghpbg` ma^ ^qZ\m k^_^k^g\^ li^\mknf bg hnk lniie^f^gmZkr bg_hkfZmbhg *l^\mbhg 3+/

'(+)(,(* !% *O^fZkdl mh ma^ ?nmahk+;

Qabl fZgnl\kbim ]^l\kb[^l Z f^mah] _hk bfikhobg` ma^ ^$\b^g\r h_ \Ze\neZmbg` li^\mkZ _hk eZk`^ lrlm^fl- [Zl^] hg
QBBDQ/ Qa^ f^mah] l^^fl ^"^\mbo^- Zemahn`a G aZo^ lhf^ \hff^gml Zg] \hg\^kgl/ ?]]bmbhgZeer- ma^ fZgnl\kbim
]h^l ghm l^^f ebd^ Z mrib\Ze LZmnk^ Ahffngb\Zmbhgl iZi^k/ Kr li^\b#\ \hff^gml Zk^;

. Qabl phkd bl fhk^ f^mah]heh`b\Ze Zg] ]^mZbe^] maZg fhlm LZmnk^ Ahffngb\Zmbhgl iZi^kl- Zg] bm fZr ghm aZo^
ma^ [khZ] bgm^k^lm k^jnbk^] _hk mabl chnkgZe/ Fhp^o^k- G ]b] ghm bgbmbZeer k^Zebs^ maZm ma^ \h]^ bl laZk^] *i^kaZil
mabl phne] [^ h[obhnl bg ma^ in[ebla^] o^klbhg [nm G ]b] ghm l^^ bm bg ma^ fZgnl\kbim+/ Tabe^ mabl ]h^l ihm^gmbZeer
a^ei ma^ [khZ] bgm^k^lm- bm bl lmbee Z ]^mZbe^]- f^mah]heh`b\Ze iZi^k/

T^ aZo^ Z]]^] Z \h]^ ZoZbeZ[bebmr lmZm^f^gm pbma Z ebgd mh ]hpgehZ] ma^ \h]^/ ?]]bmbhgZeer- p^ bg\en]^] bglmZeeZ.
mbhg bglmkn\mbhgl _hk Zee k^jnbk^] iZ\dZ`^l/

T^ Z\dghpe^]`^ maZm hnk bgbmbZe ]kZ_m fZr aZo^ [^^g ho^ker f^mah]heh`b\Ze- iZkmb\neZker bg ma^ ]bl\nllbhg h_ PK?
Zg] OQ.QBBDQ- pab\a p^k^ ngg^\^llZkber ehg` Zg] ]^mZbe^]/ ?l Z k^lnem- p^ aZo^ lahkm^g^] ma^l^ l^\mbhgl Zg]
eb`am^g^] ni ma^ \hgm^gm/ Khk^ ]^mZbe^] ^qieZgZmbhgl h_ ma^l^ f^mah]l Zk^ ghp ikhob]^] hger Zm ma^ ^g] h_ ma^
fZgnl\kbim bg ma^ f^mah]l l^\mbhg/

. Qa^ Znmahkl \hfiZk^ \hfinmZmbhgZe ^"hkm [^mp^^g ma^bk f^mah] Zg] Zg X^qZ\m' k^lneml _khf 31-111 mbf^lm^il
mh h[mZbg Z li^^]ni/ Fhp^o^k- `bo^g maZm ma^bk f^mah] Zelh lhf^paZm ehp^kl Z\\nkZ\r- Z fhk^ _Zbk \hfiZkblhg
phne] [^ mh \a^\d ahp fZgr mbf^lm^il bm mZd^l mh `^m ma^ lZf^ e^o^e h_ Z\\nkZ\r _khf ^qblmbg` f^mah]l/ ? iehm h_
Z\\nkZ\r ol/ ANR mbf^ _hk mkZ]bmbhgZe f^mah]l Zl \hfiZk^] mh ma^ g^p f^mah] phne] [^ nl^_ne/ Qabl lahne] [^
_Zbker ^Zlr mh \k^Zm^ _khf ma^ ]ZmZ ma^ Znmahkl Zek^Z]r aZo^/

Tbma Db`nk^ 6 bg ma^ g^p fZgnl\kbim- p^ \hfiZk^ ma^ Z\\nkZ\r h_ @ULB pbma hma^k lni^k.k^lhenmbhg f^mah]l
ln\a Zl Ahfik^ll^].P^glbg` Zg] Dhnkb^k.NZ]%̂ ZiikhqbfZmbhg/ T^ Zelh ikhob]^ Z \hfiZkblhg pbma ma^ lmZg]Zk]
Dhnkb^k.QkZgl_hkf h_ Z lahkm.mbf^ lb`gZe/ Qabl ZgZerlbl bl [Zl^] hg \Ze\neZmbg` ma^ N^Zklhg \hkk^eZmbhg \h^$\b^gm
[^mp^^g ma^ ZiikhqbfZm^] lb`gZe Zg] ma^ mZk`^m lb`gZe/ @r ]hbg` lh- hg^ jnZgmb#^l ma^ ]b"^k^g\^ [^mp^^g mph
li^\mkZ Zl Z pahe^/ Qa^k^_hk^- mabl ZgZerlbl \hglb]^kl [hma gZkkhp _^Zmnk^l Zg] ma^ jnZlb.\hgmbgnnf/ Ahgl^jn^gmer-
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bm fZr eZ\d l^glbmbobmr Zl ^kkhkl bg ma^ \hgmbgnnf fZr ]hfbgZm^/ T^ ikhob]^ Z fhk^ ]^mZbe^] ]bl\nllbhg hg ma^
ebfbmZmbhgl h_ jnZgmb_rbg` ma^ ]b"^k^g\^l [^mp^^g mph li^\mkZ bg hnk f^mah]l l^\mbhg/
T^ \hg\en]^ maZm pabe^ ma^ N^Zklhg \hkk^eZmbhg \h^$\b^gm ikhob]^l Z jnZgmbmZmbo^ f^Zlnk^ h_ lbfbeZkbmr- bm bl h_m^g
nl^_ne mh \hfie^f^gm mabl pbma oblnZe bgli^\mbhg/ Qa^k^_hk^- p^ ^qieb\bmer ]^\b]^] mh iehm Z\\nkZ\r ol/ ma^ gnf[^k
h_ mbf^ lm^il mh [^ \hglblm^gm pbma Db`nk^ 5/

. Gg Db`nk^ 3[- ma^ Znmahkl ln``^lm maZm ebg^Zk ik^]b\mbhg _Zbel pa^g ma^k^ bl Z _k^jn^g\r hnmlb]^ h_ ma^ _k^jn^g\b^l
ik^]b\m^] [r PK?/ G ]h ghm l^^ \hg\k^m^ ^ob]^g\^ maZm ma^bk f^mah] lheo^l mabl iZkmb\neZk blln^/

Tbma ma^ [nmZ]b^g^ fhe^\ne^ p^ ghp ikhob]^ Zg ^qieb\bm ^qZfie^ _hk ln\a Z \Zl^ *l^\mbhg 3/3 h_ hnk lniie^f^gmZkr
bg_hkfZmbhg+/

. Bh^l ma^ ZeiaZ oZen^ Z"^\m ma^ k^lneml> Gl ma^k^ Zgr l\Zebg` h_ ma^ kZp lb`gZe> Fhp pbee _nmnk^ nl^kl \ahhl^ Zg
ZiikhikbZm^ ZeiaZ>

U^l- ma^ ! oZen^ bg]^^] \Zg Z"^\m ma^ k^lneml Zg] \Zg \Znl^ ma^ h\\nkk^g\^ h_ Z]]bmbhgZe gZkkhp _^Zmnk^l/ Fhp^o^k-
p^ hger h[l^ko^ mabl Zm o^kr ab`a ! oZen^l ]nkbg` hnk gZkkhp _^Zmnk^ himbfbsZmbhg/ ?l ehg` Zl ma^ ! oZen^ bl \ahl^g
pbmabg Z k^ZlhgZ[e^ kZg`^ *" 41+- ma^ h\\nkk^g\^ h_ ngpZgm^] i^Zdl \Zg [^ ^"^\mbo^er Zohb]^]/ T^ ]^fhglmkZm^
mabl bg hnk lniie^f^gmZkr bg_hkfZmbhg [r bg\en]bg` Zg Z]]bmbhgZe ZgZerlbl hg ma^ \ahb\^ h_ ma^ kb]`^ k^`k^llbhg
iZkZf^m^kl *l^\mbhg 5+/

T^ Zelh ghp \e^Zker ]blmbg`nbla [^mp^^g ma^ kb]`^ k^`k^llbhg iZkZf^m^k _hk ^qmkZ\mbg` ma^ liZkl^ lb`gZe bg_hkfZmbhg
*!0.&/0)+ Zg] ma^ kb]`^ k^`k^llbhg iZkZf^m^k _hk \hgmbgnnf Zfiebmn]^ ]^m^kfbgZmbhg *!'-,1+/ Qa^ ]bl\nllbhg bg
hnk lniie^f^gmZkr bg_hkfZmbhg Zelh \hgmZbgl ln``^lm^] ]^_Znem oZen^l Zg] kZg`^l h_ ! oZen^l mh ikhob]^ `^g^kZe
`nb]Zg\^ _hk ma^ nl^k/ Ggm^gmbhgZeer- p^ lahp mabl _hk Z o^kr lfZee gnf[^k h_ mbf^ lm^il *2-111+ mh ]^fhglmkZm^ ma^
kh[nlmg^ll h_ hnk ]^_Znem oZen^l *l^\mbhg 5+/

?ee iehml aZo^ [^^g \k^Zm^] pbmahnm l\Zebg` ma^ kZp QBBDQ ]bihe^ lb`gZel hk ma^ kZp lb`gZe h[mZbg^] _khf @ULB/
T^ hger l\Ze^ ma^ PK? lb`gZe bg Db`nk^ 4 lh maZm ma^ fZqbfnf Zfiebmn]^ bg ma^ mbf^ ]hfZbg fZm\a^l ma^ fZqbfnf
Zfiebmn]^ h_ ma^ QBBDQ lb`gZe/ Qabl bl lhe^er _hk [^mm^k oblnZebsZmbhg Zg] Zeehpl _hk Z fhk^ lmkZb`am_hkpZk]
\hfiZkblhg [^mp^^g ma^ pZo^_hkfl h_ ma^ lb`gZel/ Qa^k^_hk^- p^ g^o^k ikhob]^ Zg O" oZen^ _hk ma^ PK? lb`gZe/
Qa^ k^obl^] fZgnl\kbim ghp bg\en]^l Z ghm^ bg ma^ \Zimbhg h_ Db`nk^ 4/ T^ Ziheh`bs^ _hk fbllbg` mh bg\en]^ mabl
ghm^ bg ma^ ik^obhnl o^klbhg h_ hnk fZgnl\kbim/

. 'Nkhob]^] pbma ^ghn`a ]ZmZ ihbgml- @ULB pbee rb^e] ma^ ^qZ\m mbf^ ]rgZfb\l/' Qabl l^^fl l^glb[e^- [nm phne]
Zelh [^ ^Zlr _hk ma^ Znmahkl mh \a^\d mh ikho^ bm/

T^ phne] ebd^ mh k^_^k mh Db`nk^ 6 h_ ma^ g^p fZgnl\kbim- pab\a \hfiZk^l @ULB pbma hma^k lni^k.k^lhenmbhg
m^\agbjn^l/ Mg^ \Zg Zelh l^^ maZm @ULB lahpl Z \e^Zk \hgo^k`^g\^ [^aZobhk/

. XMnk f^mah] bl [Zl^] hg ma^ k^ZebsZmbhg maZm ma^ li^\mknf h_ eZk`^ lrlm^fl \Zg [^ l^iZkZm^] bg Z liZkl^ iZkm Zg]
\hgmbgnnf iZkm/ X Qabl l^iZkZmbhg fZr ghm ZepZrl [^ \e^Zk/ Dhk ^qZfie^- b_ Z lrlm^f aZl l^o^kZe [khZ] _^Zmnk^l-
pbee ma^ \nkk^gm f^mah] [^ ^"^\mbo^>

@khZ] _^Zmnk^l maZm Zii^Zk Zl Z lni^kihlbmbhg h_ fZgr lfZee Zfiebmn]^l fb`am ghm [^ l^e^\m^] bg hnk gZkkhp _^Zmnk^
l^e^\mbhg ikh\^ll- Zl p^ aZo^ [^^g nlbg` Zg ^qieb\bm mak^lahe] mh l^e^\m ma^ _k^jn^g\b^l _khf ma^ PK? mkZglbmbhg
]bihe^ fhf^gml/ Qabl bl ^qZ\mer ma^ \Zl^ bg lrlm^fl [+ Zg] \+ h_ Db`nk^ 7/ Qa^ [khZ] _^Zmnk^l Zm Zkhng] 8/6 ^S p^k^
ghm iZkm h_ ma^ gZkkhp _^Zmnk^ himbfbsZmbhg ikh\^]nk^ Zg] Zkbl^ hger _khf ma^ \hgmbgnnf Zfiebmn]^ #mmbg` ikh\^ll-
pab\a bl ]hg^ Z_m^k ma^ gZkkhp _^Zmnk^l aZo^ [^^g Zllb`g^]/ T^ \hg\en]^ maZm Zl ehg` Zl ma^ gZkkhp _^Zmnk^l Zk^
\hkk^\mer k^ikh]n\^]- ma^ \hgmbgnnf #mmbg` ikh\^]nk^ bl Z[e^ mh Z\\nkZm^er rb^e] ma^l^ [khZ] _^Zmnk^l Zl p^ee/ ?
fhk^ ]^mZbe^] ]bl\nllbhg bl ikhob]^] bg hnk fZgnl\kbim/

. Gm bl ghm ZepZrl ^Zlr mh l^^ [hma ma^ [eZ\d Zg] hkZg`^ ebg^l- iZkmb\neZker pa^g ma^ hkZg`^ i^Zdl Zk^ eZk`^k maZg
ma^ [eZ\d i^Zdl/ Thne] lhf^ Z]cnlmf^gm h_ ebg^ mab\dg^ll0lmre^- mkZglen\^g\r- ^m\/ fZd^ mabl ^Zlb^k mh l^^>
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?l p^ f^gmbhg^] bg hnk k^lihgl^ mh O^ob^p^k 2- p^ Z]cnlm^] ma^ mkZgliZk^g\r _hk Zee #`nk^l pa^k^ p^ ^qieb\bmer
\hfiZk^ hnk ZiikhZ\a pbma ma^ ehg`.mbf^ OQ.QBBDQ lbfneZmbhg/ Gg ma^ fZbg fZgnl\kbim- mabl Ziieb^l mh Db`nk^
5/ Gg ma^ lniie^f^gmZkr bg_hkfZmbhg- mabl Ziieb^l mh Db`nk^l 5- 26- 27- 28- 29- 2:- Zg] 31/ T^ Zelh Z]cnlm^] ma^
r.kZg`^ bg Db`nk^ 5 h_ hnk fZbg fZgnl\kbim/ ?ee g^per Z]]^] Db`nk^l aZo^ Zelh [^^g Z]Zim^] Z\\hk]bg`er/

. Qa^ pkbmbg` bl `^g^kZeer _Zbker `hh]/ Fhp^o^k- ma^k^ Zk^ Z _Zbk gnf[^k h_ mrihl *^/`/- ]nh bglm^Z] h_ ]n^+/ ?elh-
ma^k^ bl Z l^gm^g\^ _kZ`f^gm; XQanl- Z]]bg` hger Z oZgblabg` Zfhngm h_ \hfinmZmbhgZe mbf^/'

QaZgd rhn _hk ihbgmbg` mabl hnm/ T^ \a^\d^] hnk k^obl^] fZgnl\kbim Z`Zbg _hk Zgr mrihl- Zg] p^ ahi^ maZm p^
aZo^ _hng] fhlm h_ ma^f/

O^ob^p^k (4 *O^fZkdl hg \h]^ ZoZbeZ[bebmr+;

Dkhf ehhdbg` makhn`a ma^ k^ihlbmhkr- bm Zii^Zkl mh [^ k^ZlhgZ[er nl^k._kb^g]er/

'(+)(,(* !& *O^fZkdl mh ma^ ?nmahk+;

Qabl fZgnl\kbim ]^l\kb[^l Z g^p ikZ\mb\Ze Ze`hkbmaf _hk \hfinmbg` ma^ ^e^\mkhgb\ Z[lhkimbhg li^\mknf h_ eZk`^
lrlm^fl pbma fZgr mkZglbmbhgl obZ QBBDQ/ Gg lahkm- ma^ f^mah] ^qZ\mer \hfinm^l Z ln[l^m h_ ma^ lmkhg`^lm
mkZglbmbhgl- Zg] ma^g i^k_hkfl Z #mmbg` ikh\^]nk^ mh ZiikhqbfZm^ ma^ k^lm/ Qa^ k^lneml Zk^ o^kr ^g\hnkZ`bg`/ Qa^
iZi^k bl p^ee pkbmm^g- ]^mZbe^]- Zg] bgm^k^lmbg`/ Qabl phkd bl \^kmZbg mh [^ h_ bgm^k^lm mh hma^k k^l^Zk\a^kl bgm^k^lm^]
bg \hfinmbg` ^e^\mkhgb\ li^\mkZ/ G k^\hff^g] in[eb\Zmbhg Z_m^k ma^ Znmahkl aZo^ k^obl^] ma^ fZgnl\kbim mh Z]]k^ll
ma^ _heehpbg` jn^lmbhgl/

#" Gl ma^k^ Zgr pZr mh dghp ahp Z\\nkZm^ ma^ li^\mknf bl pbmahnm \hfiZkbg` mh ma^ ^qZ\m li^\mknf> QaZm bl-
\hne] Z nl^k ^lmbfZm^ ma^ ^kkhk bg ma^bk li^\mknf pbmahnm \hfinmbg` Z [^mm^k hg^>

ClmbfZmbg` ma^ ^kkhk h_ Z li^\mknf pbmahnm \hfiZkbg` bm mh ma^ ^qZ\m li^\mknf bl jnbm^ Z \aZee^g`bg` mZld/ Fhp^o^k-
ma^ [^lm lmkZm^`r phne] [^ mh \hfiZk^ ma^ ^kkhk [^mp^^g ma^ mZk`^m mbf^ lb`gZe Zg] ma^ hg^ h[mZbg^] _khf @ULB/
Gg hma^k phk]l- hg^ phne] ]^m^kfbg^ ma^ `hh]g^ll h_ hnk #m [r nlbg` f^mah]l ln\a Zl f^Zg Z[lhenm^ ^kkhk *K?C+-
f^Zg ljnZk^] ^kkhk *KPC+- khhm f^Zg ljnZk^] ^kkhk *OKPC+- hk ma^ \h^$\b^gm h_ ]^m^kfbgZmbhg *O"+/ Mg^ phne]
ma^g ^bma^k mkr mh fbgbfbs^ ma^ ^kkhk hk fZqbfbs^ O"/
O^`Zk]e^ll h_ ma^ \ahl^g f^mah]- ma^ \r\eb\ gZmnk^ h_ ma^ ]ZmZ l^m ihl^l lhf^ ebfbmZmbhgl hg ln\a Zg ZgZerlbl/
Pmkb\mer li^Zdbg`- hg^ \Zgghm \hfiZk^ `hh]g^ll.h_.#m oZen^l [^mp^^g mbf^ l^kb^l h_ ]b"^k^gm e^g`mal/ Phf^ iZkml h_
ma^ lb`gZe fb`am [^ k^ikh]n\^] [^mm^k maZg hma^kl- manl \Ze\neZmbg` ma^ `hh]g^ll h_ #m _hk hg^ lb`gZe e^g`ma fb`am
rb^e] Z ]b"^k^gm oZen^ \hfiZk^] mh Zghma^k lb`gZe maZm pZl \nm ]b"^k^gmer/ T^ Zelh pZgm mh ^fiaZlbs^ maZm bg ma^
\Zl^ h_ @ULB- hger ma^ oZen^l \Ze\neZm^] [^mp^^g ma^ gZkkhp _^Zmnk^ lb`gZe Zg] ma^ mZk`^m lb`gZe Zk^ f^Zgbg`_ne/
Qa^ #mmbg` h_ \hgmbgnnf Zfiebmn]^l bl Zg ng]^k.]^m^kfbg^] lrlm^f maZm pbee ZepZrl k^ikh]n\^ ma^ \hkk^\m lb`gZe
bg ma^ ^g]/
B^libm^ ma^l^ ebfbmZmbhgl- i^k_hkfbg` Z `hh]g^ll.h_.#m ZgZerlbl bl lmbee ^qmk^f^er nl^_ne _hk ZgZersbg` ma^ ^kkhk h_
ma^ \Ze\neZm^] li^\mknf/ T^ ikhob]^ ^qZfie^l bg hnk lniie^f^gmZkr bg_hkfZmbhg pa^k^ p^ nl^ ma^ O" oZen^ mh
lihm ^kkhkl Zllh\bZm^] pbma ma^ PK? bginm/ Pn\a \Zl^l \Zg bg\en]^ lbmnZmbhgl pa^k^ ghm ^ghn`a _k^jn^g\b^l aZo^
[^^g l^e^\m^] hk pa^k^ Z mhh.lfZee !#+,+1 pZl Ziieb^]/ Gg `^g^kZe- p^ #g] maZm ma^ O" oZen^ bl jnbm^ a^ei_ne bg
^lmbfZmbg` ma^ ^kkhk pbma k^li^\m mh ma^ \ahl^g bginm iZkZf^m^kl/ Qanl- O" \hne] [^ nl^] Zl Z l\hk^ oZen^ mh cn]`^
ma^ hnm\hf^ h_ ma^ gZkkhp _^Zmnk^ himbfbsZmbhg *l^^ niie^f^gZmZkr bg_hkfZmbhg l^\mbhg 3+/

$" PbfbeZker- bm phne] [^ bgm^k^lmbg` mh jnZgmb_r ma^ \hgo^k`^g\^ h_ ma^ li^\mkZ bg #`nk^ 5 pbma k^li^\m mh ma^
ikhiZ`Zmbhg mbf^/ Bh^l ma^ ^kkhk ]^\k^Zl^ ik^]b\mZ[er pbma bg\k^Zlbg` lbfneZmbhg mbf^- Zg] b_ lh- mh paZm hk]^k
]h^l ma^ ^kkhk l\Ze^>

Tbma Db`nk^ 6 bg hnk k^obl^] fZgnl\kbim- p^ ghp lahp ma^ \hgo^k`^g\^ pbma k^li^\m mh ikhiZ`Zmbhg mbf^ [r jnZgmb_r.
bg` ma^ ^kkhk nlbg` ma^ N^Zklhg \hkk^eZmbhg \h^$\b^gml/ T^ \e^Zker l^^ maZm @ULB ik^]b\mZ[er \hgo^k`^l mhpZk]l ma^
^qZ\m k^lnem h_ hnk 31-111 mbf^ lm^i k^_^k^g\^/ Dkhf mabl ZgZerlbl- p^ Zelh l^^ maZm ma^ ^kkhk ]^\k^Zl^l _heehpbg` ma^
ihp^k eZp- 21$%- pbma 3 [^bg` ma^ gnf[^k h_ mbf^ lm^il Zg] / [^bg` Z g^`Zmbo^ gnf[^k/ Gg hnk iZkmb\neZk ^qZfie^-
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p^ nmbebs^ hnk mph eZk`^lm gZgh\krlmZe lrlm^fl- A]##P^##0Vg$#P$#.3*VgN\+ Zg] A]##P^##0Vg$#P$#.3*VgN\+.BN?-
Zg] Zo^kZ`^ ho^k ma^ h[mZbg^] \hkk^eZmbhg \h^$\b^gml/

%" Tbee PK? g^\^llZkber ikhob]^ Z `hh] ik^]b\mbhg h_ ma^ gnf[^k h_ gZkkhp _^Zmnk^l> Dhk ^qZfie^- ieZlfhgb\ ^q\b.
mZmbhgl Zk^ \hee^\mbo^ fhmbhgl h_ fZgr ^e^\mkhgl- Zg] ma^k^_hk^ mrib\Zeer ^qblm Zl lni^kihlbmbhgl h_ fZgr Zfiebmn]^l/
Thne] ma^ ZiikhZ\a ]^l\kb[^ bg mabl phkd [^ Z[e^ mh aZg]e^ ^q\bmZmbhgl ebd^ mabl>

? lni^kihlbmbhg h_ fZgr lfZee Zfiebmn]^l fb`am [^ fbll^] bg hnk gZkkhp _^Zmnk^ l^e^\mbhg ikh\^ll/ Qa^ mkZglbmbhg
]bihe^ fhf^gml h_ ^Z\a lbg`e^ _k^jn^g\r Zk^ ikh[Z[er mhh ehp \hfiZk^] mh hma^k- fhk^ '[kb`am' _^Zmnk^l mh [^
l^e^\m^] [r Z `bo^g mak^lahe]/ Fhp^o^k- pbma lrlm^fl [+ Zg] \+ bg Db`nk^ 7 h_ hnk k^obl^] fZgnl\kbim- p^ ikhob]^
Zg ^qZfie^ h_ Z lbmnZmbhg pa^k^ mabl aZii^gl/ Qa^ _k^jn^g\b^l maZm \hgmkb[nm^ mh ma^ [khZ] _^Zmnk^ Zm Zkhng] 8/6
^S p^k^ ghm iZkm h_ ma^ gZkkhp _^Zmnk^ himbfbsZmbhg ikh\^]nk^/ Fhp^o^k- ma^l^ _^Zmnk^l Zkbl^ _khf Z]cnlmbg` ma^
\hgmbgnnf Zfiebmn]^l/ Qabl ]^fhglmkZm^l maZm Zl ehg` Zl ma^ gZkkhp _^Zmnk^l Zk^ \hkk^\mer Zllb`g^]- ma^ \hgmbgnnf
Zfiebmn]^ #mmbg` ikh\^]nk^ bl Z[e^ mh `bo^ Zg Z\\nkZm^ ik^]b\mbhg h_ o^kr [khZ] _^Zmnk^l Zl p^ee/ Mnk g^per k^obl^]
fZgnl\kbim \hgmZbgl Z ]bl\nllbhg h_ ma^l^ lbmnZmbhgl/
Gg `^g^kZe- ma^ jnZebmr h_ ma^ hnm\hf^ pbee ]^i^g] hg ahp `hh] ma^ PK? ik^]b\mbhg bl/ T^ Zek^Z]r f^gmbhg^] Z
_^p ebfbmZmbhgl bg hnk Zglp^k mh ihbgm 2+- [nm p^ phne] ebd^ mh ab`aeb`am maZm hg^ ]h^l ghm g^\^llZkber g^^] mh k^er
hg ma^ PK?/ ?gr bg^qi^glbo^ ZiikhqbfZm^] f^mah] \Zg [^ nl^] mh ikhob]^ bgbmbZe `n^ll _k^jn^g\b^l/ Qh gZf^ cnlm
Z _^p- ln\a f^mah]l \hne] [^ mbf^.]^i^g]^gm mb`am.[bg]bg` f^mah]l- mbf^.]^i^g]^gm BDQ@- hk mbf^.]^i^g]^gm
GLBM0P/ ?elh mabl bl f^gmbhg^] bg hnk k^obl^] fZgnl\kbim *l^\mbhg M[l^koZmbhgl- Qk^g]l Zg] JbfbmZmbhgl+/
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