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REVIEWER COMMENTS

Reviewer #1 (Remarks to the Author): 

In the manuscript entitled "Experimental nonclassicality in the triangle causal network",  
the authors report an experimental violation of local causality in the triangle scenario. 
In particular, the authors experimentally realize a tripartite distribution and demonstrate 

its contradiction with the prediction by any local-causal model.  For this goal, the authors 
use an experimental setup with three independent sources for generating entangled photons, 

and apply two different data-analysis methods. The experimental setup is similar to that 
used in their previous work (Ref. [43] of the manuscript). The two data-analysis methods 

are the machine-learning-based test (developed in Ref. [31]) and the inflation technique 
(developed in Refs. [12,53]). My specific comments are as follows. 

First, as to the experimental realization of the tripartite distribution firstly proposed 
by Fritz, the Fritz distribution reveals a new form of nonclassicality in causal networks, 

that is, nonclassicality without external inputs. However, in the experimental realization 
reported in this work, there are external inputs to determine the local measurements on the 
entangled photons shared between Alice and Bob.  To simulate the Fritz distribution, the authors 

post-select the events where the external inputs coincide with the measurement outcomes at 
the same stations but on the photons from different sources. In my opinion, this is not 

a faithful realization of the Fritz distribution. Moreover, if there are external inputs  
for Alice and Bob to determine their local measurements, it is not necessary to bother 
a third party Charlie to witness nonclassicality as Alice's and Bob's local measurements 

with external inputs realize a bipartite distribution which maximally violates the CHSH Bell 
inequality.  

Second, since the data-analysis techniques used in this work were well developed in the 

previous works (Refs. [12,43,53] of the manuscript), the statement in the abstract 
"To demonstrate the nonclassicality of our data, we introduce two new techniques ..." 
is confusing. If I am wrong, please specify in which aspects there are new contributions 

to these techniques. In addition, if I understand,  the machine-learning-based technique 
may not find the optimal local-causal model with respect to an experimentally observed 

distribution while the inflation technique guarantees the reliability of the nonclassicality 
witnessed by experimental data.  It is helpful to clarify these points in the manuscript. 

Third, I also have several minor comments: i) Can the authors specify the physical distances 
between any two of Alice, Bob, and Charlie in Figure 2 (b)? Also, where are the three 

independent sources for entanglement generation located? ii) What is the "single higher pick" 
as mentioned in the caption of Figure 3?  iii) Can the authors justify the statement "When more 
than three two-fold coincidences are found in the same time window, the additional events are 

discarded" in Supplementary Note 2?  

If the authors can fix the issue detailed in my first comment and clarify their new contributions 
in data analysis if there are, the work could be appropriate for Nature Communications. 

Otherwise, I recommend the authors submit this work to a less prestigious journal. 

Reviewer #2 (Remarks to the Author): 

In this manuscript the authors present an experiment demonstrating nonclassical correlations in a 
triangle network. The triangle network is a three-party network wherein one assumes causal 
connections between the three parties such that they are connected by three independent sources in 

the shape of a triangle. They experimentally achieve this with three independent entangled-pair 
sources where each source connects two parties. The measurements made within each party are 

simple separable measurements. It was shown in reference [5] that this situation can lead to non-



classical correlations. This work provides tools to analyze such situations, which go beyond the now 
standard causal network in a Bell scenario. The work shows how one can use a neural network to 

model classical correlations in such networks, and derive so-called “causal compatibility inequalites”. I 
find the work to relevant and interesting, and I support its publication in Nature Communications. I do 

have a few points I think the authors should nevertheless address. 

1) I’m a little confused about the source independence. The authors state “To justify the assumption 

of source independence, it is essential to use non-synchronized lasers to pump the generation 
crystals that act as sources.” They then go on to say that experiments which did not do this require 

additional device-dependent justifications to claim source independence. However, it seems to me the 
knowledge that different lasers are used also device dependent knowledge? Furthermore, even if I 

had photons generated using different pump lasers, I could imagine some non-local interaction which 
later generates correlations between the photons. I think ideally one would devise some set of 
measurements to verify this condition. 

2) I think the authors should include a few more experimental details in the main body, or the methods 

section. The use of the three uncorrelated sources using both CW and pulsed lasers is quite unusual. 
I did not see any remarks on the 6-fold rate or the total acquisition time. The only remark related to 
this is total counts acquired which is mentioned in the supplement. These are very important as the 

total number of counts acquired is used to calculate their error bars. Furthermore, the 63us window is 
quite large and, again, unusual. The authors describe there choice of the window well in the 

supplement, but at small remark about its significance should be made in the main body. They could 
also comment on how this choice affects their 6-fold rate (even in the supplement). 

3) At the start of the “Fritz Distribution measurement” section, the authors say “Based on the result of 
this measurement, one of the two Bell observables … are measured.” This confused me, as it seems 

to imply some sort of feed-forward, and earlier in the paper the authors say “Here, in stark contrast to 
the Bell scenario, the parties implement a single measurement, rather than implementing one of a set 

of incompatible measurements.” Can the authors clarify this point? 

Reviewer #3 (Remarks to the Author): 

A causal network consists of sources emitting signals, and parties performing measurements on the 
received signals. The question of characterizing correlations among measurement outcomes of the 
parties that are compatible with a given causal network is of fundamental interest, particularly 

because of the phenomenon of network nonlocality. 

In the paper under review, the authors consider the triangle network and experimentally demonstrate 
that this network exhibits nonlocality. The triangle network consists of three parties any pair of which 
share a source. Fritz’s distribution is a particular distribution on the outcomes of the three parties that 

is rooted in the CHSH correlation, and is a nonlocal distribution. The authors in this paper, perform an 
experiment to observe Fritz’s distribution in the triangle network using sources emitting entangled 

states. The resulting correlation is of course a noisy version of Fritz’s distribution. Then the authors 
give evidences/proofs to show that even this noisy distribution is nonlocal. 

The authors first use machine learning techniques to find optimal response functions in a hypothetical 
classical scenario that may realize the noisy Fritz’s distribution. They conclude that with these 

methods one cannot get close to the desired distribution. This method, although heuristic gives an 
evidence that the outcome distribution of the experiment is nonlocal. 

The next approach of the authors is via the inflation technique. Inflation is a method for deriving a 
hierarchy of necessary conditions on local distributions, which interesting are sufficient too. The 

authors use a second order inflation which given the outcome distribution of the experiment, is a 
linear program. The authors observe that this linear program is infeasible and conclude that the 

distribution is nonlocal. To prove infeasibility they use Farkas lemma, and explicitly find an inequality 



that holds for all local correlations but is violated by the distribution under study. I found this part of the 
paper particularly interesting. 

I have a major concern about this paper. In the experimental implementation of Fritz’s distribution, the 
authors take all the shared sources to be entangled singlet states. However, in principle two of the 
sources can be assumed to be classical. While classical sources can be simulated by quantum ones, 

this would introduce extra noise. By replacing these two sources with classical ones, the associated 
measurement outcomes would have perfect anti-correlation, resulting in much less noise in the 

outcome distribution. In fact, it seems to me that the authors used a complicated experimental setup 
for something that could be done much easier and with a reduced noise. Having said that, even if the 

author would’ve replaced two of the quantum sources with classical ones, I’m not sure if that 
experiment would’ve been interesting since such an experiment would be essentially a Bell 
experiment. 

I have three other main comments: 

As far as I understand, an important parameter in the neural networks considered in the paper is the 
size of inputs; the alphabet sizes of hidden variables Lambda_{AB}, Lambda_{BC} and Lambda_{AC}. 
Maybe I’m missing something, but I don’t see any comment on this in the paper. 

In the inflation part, the dual vector obtained via Farkas lemma is quite interesting since it is very 

symmetric. I wished the authors would’ve commented more on the features of this vector and the 
resulting inequality. In particular, I liked to see an analytic proof of that inequality. My point is that the 
nonlocality of Fritz’s distribution is rooted in the CHSH inequality. Moreover, as far as I understand, 

the CHSH inequality itself can be proven using a second order inflation. Thus it is not a surprise that 
the locality of a noisy version of Fritz’s distribution can be refuted using a second order inflation. But 

since the inequality obtained via this method is quite symmetric (and the CHSH inequality has an 
analytic proof), it would be interesting to find a direct analytic proof of the new inequality too. Such a 

proof may advance our understating of network nonlocality. 

It also would be interesting if the authors would’ve compared the results of the two methods. The 

machine learning technique gives a (heuristic) bound on the visibility of the distribution under study. 
The inequality found via the inflation technique also gives such a bound. Now my question is how 

these two bounds compare to each other? 

And here are some minor comments: 

Line 66: what “new set of data analysis techniques” refer to? If they are the machine learning and 
inflation techniques, both of them appear in previous works. 
Line 99: “is demonstrate” —> to demonstrate 

Line 117: “answers the question” —> and answers 
Line 185: “Positive-valued-measure” —> positive operator-valued measure 

Line 206: shouldn’t a_0 in “p(a_1, b_1| a_0, c_0)” be c_1? 
First paragraph of Supplementary Note 4: “an ansatz causal structures” 

Supplementary Note 6 is very brief and is not clear to me. Expanding this part and e.g. giving the 
proof of equation (14) may make it clearer.
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\]JWMJ[M 5NUU \LNWJ[RX+ 4\ \^LQ) ]X `R]WN\\ WXWLUJ\\RLJUR]b RW \^LQ JW NaYN[RVNW]) XWN V^\] PX KNbXWM ]QN ]NLQWRZ^N\
]QJ] `R]WN\\ WXWLUJ\\RLJUR]b RW J \]JWMJ[M 5NUU NaYN[RVNW]+ >X]N) QX`N_N[) ]QJ] ]QN[N R\ JW XYYX[]^WR]b OX[ ^\RWP
MJ]J*JWJUb\R\ ]NLQWRZ^N\ OX[ J ^_^cdQ^TQbT ]bYN XO 5NUU NaYN[RVNW]) WJVNUb) XWN `QN[NRW ]QN OJRU^[N XO VNJ\^[NVNW]
RWMNYNWMNWLN LJW KN KX^WMNM G0/I+ 4W NaJVYUN XO \^LQ JW JWJUb\R\ R\ Y[N\NW]NM RW ANO+ G00I+ 4\ NaYUJRWNM RW VX[N
MN]JRU RW ]QN B^YYUNVNW]J[b ;WOX[VJ]RXW) QX`N_N[) ]QN ]NLQWRZ^N\ MN_NUXYNM RW ANO+ G00I UJLT ]QN \NW\R]R_R]b ]X KN
JKUN ]X `R]WN\\ ]QN WXWLUJ\\RLJUR]b XO X^[ NaYN[RVNW]JU MJ]J+ ;W X[MN[ ]X KN JKUN ]X `R]WN\\ ]QN WXWLUJ\\RLJUR]b XO X^[
MJ]J) ]QN[NOX[N) `N LJWWX] [NUb XW \]JWMJ[M 5NUU RWNZ^JUR]RN\ WX[ N_NW ]QN RWNZ^JUR]RN\ ]QJ] J[R\N RW J WXW\]JWMJ[M 5NUU
NaYN[RVNW] `QN[NRW ]QN OJRU^[N XO VNJ\^[NVNW] RWMNYNWMNWLN LJW KN KX^WMNM G00I+ CQR\ R\ `Qb `N V^\] QJ_N [NLX^[\N
]X WN` MJ]J*JWJUb\R\ ]NLQWRZ^N\) \^LQ J\ ]QX\N Y[N\NW]NM RW BNL\+ ;D 4 JWM ;D 5+%

HRP\[Q) `V[PR aUR QNaN*N[NYf`V` aRPU[V^bR` b`RQ V[ aUV` d\_X dR_R dRYY QRcRY\]RQ V[ aUR ]_RcV\b`
d\_X` 'GRS`+ K./)10)20M \S aUR ZN[b`P_V]a() aUR `aNaRZR[a V[ aUR NO`a_NPa LI\ QRZ\[`a_NaR aUR [\[*
PYN``VPNYVaf \S \b_ QNaN) dR V[a_\QbPR ad\ [Rd aRPU[V^bR` +++% V` P\[Sb`V[T+ AS A NZ d_\[T) ]YRN`R
`]RPVSf V[ dUVPU N`]RPa` aUR_R N_R [Rd P\[a_VObaV\[` a\ aUR`R aRPU[V^bR`+ A[ NQQVaV\[) VS A b[QR_`aN[Q)
aUR ZNPUV[R*YRN_[V[T*ON`RQ aRPU[V^bR ZNf [\a "[Q aUR \]aVZNY Y\PNY*PNb`NY Z\QRY dVaU _R`]RPa a\
N[ Re]R_VZR[aNYYf \O`R_cRQ QV`a_VObaV\[ dUVYR aUR V[#NaV\[ aRPU[V^bR TbN_N[aRR` aUR _RYVNOVYVaf \S aUR
[\[PYN``VPNYVaf dVa[R``RQ Of Re]R_VZR[aNY QNaN+ Aa V` URY]SbY a\ PYN_VSf aUR`R ]\V[a` V[ aUR ZN[b`P_V]a+

EN JP[NN `R]Q ]QN ANON[NN ]QJ] ]QN\N MJ]J*JWJUb\R\ ]NLQWRZ^N\ QJ_N KNNW RW][XM^LNM KNOX[N RW J Y^[NUb ]QNX[N]RLJU
LXW]Na]+ :X`N_N[) RW X[MN[ ]X ^\N ]QNV 'OX[ ]QN "[\] ]RVN( ]X JWJUbcN NaYN[RVNW]JU MJ]J `N QJM ]X JMJY] JWM RVY[X_N
]QNV RW J W^VKN[ XO `Jb\ MN\L[RKNM RW MN]JRU\ KNUX`+ EN JU\X JP[NN ]QJ] ]QN \NW]NWLN RW ]QN JK\][JL] VJb KN LXWO^\RWP
JWM OX[ ]QR\ [NJ\XW `N QJ_N LQJWPNM R] ]X ]QR\2 %CX MNVXW\][J]N ]QN WXW*LUJ\\RLJUR]b XO X^[ MJ]J 'VXM^UX ]QN MN]NL]X[
UXXYQXUN() `N JMJY] JWM RVY[X_N ]`X TWX`W ]NLQWRZ^N\+++%

8X[ ]QN VJLQRWN UNJ[WRWP*KJ\NM `R]WN\\) `N RVY[X_NM ]QN YN[OX[VJWLN\ XO ]QN JYY[XJLQ Y[N\NW]NM RW G.I Kb NaYUXR]RWP
JW NW\NVKUN XO WN^[JU WN]`X[T\ `R]Q MR\]RWL] W^VKN[ XO UJbN[\ JWM WN^[XW\+ CQN JM_JW]JPN XO ^\RWP JW J\\NVKUJPN
XO X[JLUN\ R\ MN\L[RKNM RW ]QN B^YYUNVNW]J[b >X]N 0) `QN[N R] R\ \QX`W ]QJ] ]QN KN\] TRWM XO J[LQR]NL]^[N bRNUMRWP
]QN VRWRV^V =B7 MR\]JWLN LQJWPN\ OX[ MR\][RK^]RXW\ `R]Q MR!N[NW] _R\RKRUR]RN\ 'BNN B^YYUNVNW]J[b CJKUN ;(+ CQN
X[RPRWJU JYY[XJLQ RW G.I `X[T\ `NUU OX[ YN[ONL] JWM \bVVN][RL Y[XKJKRUR]b MR\][RK^]RXW\ K^] YN[OX[V\ YXX[Ub RW X^[ [NJU
NaYN[RVNW]JU MJ]J+ ;W OJL]) VX[N JM_JWLNM WN^[JU WN]`X[T\ J[LQR]NL]^[N\ LX^UM KN ^\NM J\ `NUU) \^LQ J\ LXW_XU^]RXWJU
WN^[JU WN]`X[T\ '6>>\() [NL^[[NW] WN^[JU WN]`X[T\ 'A>>\( JWM \X XW) K^] ]QR\ `X^UM [NZ^R[N J MNMRLJ]NM RW_N\]RPJ]RXW
]QJ] `X^UM KN OJ[ KNbXWM ]QN \LXYN XO ]QR\ YJYN[) JU]QX^PQ ]QN RVYUNVNW]J]RXW XO JW NW\NVKUN XO =<@\ R\ JU[NJMb J
WJ]^[JU JM_JWLN XO ]QN RWJ^P^[JU VN]QXM \QX`W RW ANO+ G.I,

;W YJ[JUUNU) ]QN LJ^\JU LXVYJ]RKRUR]b RWNZ^JUR]RN\ `N QJ_N MN[R_NM J[N MJ]J*\NNMNM) JWM ]QR\ LQJWPN\ ]QN ^\^JU YJ[JMRPV+



EN \]J[]NM O[XV ]QN LJ^\JU \][^L]^[N JWM \XVN NaYN[RVNW]JU MJ]J) JWM ]QNW) ]QJWT\ ]X ]QN ;W#J]RXW ]NLQWRZ^N) `N
LXW\][^L]NM JW RWNZ^JUR]b) _JURM OX[ LUJ\\RLJU VXMNU\ RW ]QN ][RJWPUN \LNWJ[RX JWM JKUN ]X KN _RXUJ]NM Kb ]QN VNJ\^[NM
MJ]J+ ;W J ]bYRLJU NaYN[RVNW]) R] `X^UM KN ]QN X]QN[ `Jb J[X^WM2 "[\] MN[R_N JW RWNZ^JUR]b JWM ]QNW ][b ]X RVY[X_N
]QN NaYN[RVNW]JU \N]]RWP RW X[MN[ ]X _RXUJ]N R]+ 8X[ RW\]JWLN) RW G/I ]QN RW#J]RXW ]NLQWRZ^N QJ\ KNNW ^\NM ]X MN[R_N JW
RWNZ^JUR]b _RXUJ]NM Kb ]QN 'YN[ONL]( 8[R]c MR\][RK^]RXW K^] R] `X^UM KN XO UR]]UN ^\N RW X^[ LJ\N) \RWLN R] [NZ^R[NM NW]JWPUNM
\]J]N\ `R]Q JUVX\] YN[ONL] _R\RKRUR]RN\+

CQN ANON[NN R\ [RPQ] JKX^] ]QN VJLQRWN UNJ[WRWP JYY[XJLQ+ ;] R\ J W^VN[RLJU ]XXU JWM J\ \^LQ LJWWX] KN LXW\RMN[NM J\
J \]JWM*JUXWN Y[XXO XO WXW*LUJ\\RLJUR]b+ ;W ]^[W) ]QN _RXUJ]RXW XO ]QN MJ]J*\NNMNM LJ^\JU RWNZ^JUR]b R\ JW ^WJVKRP^X^\
Y[XXO XO ]QN WXW*LUJ\\RLJU WJ]^[N XO X^[ NaYN[RVNW]+ EN LUJ[R"NM ]QR\ YXRW] RW ]QN "WJU YJ[] XO ]QN \NL]RXW ;D*4+

BRWLN ]QN NVYUXbNM JYY[XJLQN\ J[N URTNUb ]X KN J YX`N[O^U ]XXU OX[ MNVXW\][J]RWP ]QN WXW*LUJ\\RLJUR]b RW PNWN[JU
Z^JW]^V WN]`X[T\) JWM J\ ]QR\ R\ ]QN "[\] ]RVN ]QJ] ]QNb J[N NVYUXbNM RW J WX_NU LJ^\JU \][^L]^[N `R]Q [NJU NaYN[RVNW]JU
MJ]J) `N ]QRWT ]QJ] X^[ LXW][RK^]RXW MN\N[_N\ ]X KN LXW\RMN[NM J\ JW RVYX[]JW] Y[XP[N\\ RW ]QN "NUM+

IUV_Q) A NY`\ UNcR `RcR_NY ZV[\_ P\ZZR[a`7
V( <N[ aUR NbaU\_` `]RPVSf aUR ]Uf`VPNY QV`aN[PR` ORadRR[ N[f ad\ \S :YVPR) ;\O) N[Q <UN_YVR V[ ?VTb_R
/ 'O(9 :Y`\) dUR_R N_R aUR aU_RR V[QR]R[QR[a `\b_PR` S\_ R[aN[TYRZR[a TR[R_NaV\[ Y\PNaRQ9

CQN YQb\RLJU MR\]JWLN\ KN]`NNW ]QN \X^[LN\ J[N ]QN OXUUX`RWP2 #!# !#"# % 1V) #!" !#!# % .0V) #!" !#"# % 6V+
7JLQ \X^[LN R\ UXLJ]NM XW MR!N[NW] XY]RLJU ]JKUN\ JWM \X^[LN #!" URN\ `R]QRW J MR!N[NW] UJKX[J]X[b `R]Q [N\YNL] ]X ]QN
XWN LXW]JRWRWP #!# JWM #"#+ CQN MR\]JWLN\ KN]`NNW ]QN VNJ\^[NVNW] \]J]RXW\ J[N ]QN OXUUX`RWP2 4URLN*5XK % .-V)
5XK*6QJ[URN % 0V JWM 4URLN*6QJ[URN % ./V+

;W X[MN[ ]X LUJ[ROb ]QR\ YXRW]) `N QJ_N RWLU^MNM \^LQ RWOX[VJ]RXW RW ]QN Ie``\U]U^dQbi E_dU .,

VV( JUNa V` aUR L`V[TYR UVTUR_ ]VPX% N` ZR[aV\[RQ V[ aUR PN]aV\[ \S ?VTb_R 09

EN ]QJWT ]QN ANON[NN OX[ YXRW]RWP X^] ]QR\ ]bYX2 R] [NON[\ ]X ]QN YNJT J]][RK^]NM ]X ]QN Y[XKJKRUR]b ,() 9 0% * 9 /)+
EN LX[[NL]NM ]QN ]bYX JWM NaYURLR]Ub RWMRLJ]NM ]QN Y[XKJKRUR]b ]N[V+

VVV( <N[ aUR NbaU\_` Wb`aVSf aUR `aNaRZR[a LJUR[ Z\_R aUN[ aU_RR ad\*S\YQ P\V[PVQR[PR` N_R S\b[Q
V[ aUR `NZR aVZR dV[Q\d) aUR NQQVaV\[NY RcR[a` N_R QV`PN_QRQ% V[ Hb]]YRZR[aN_f D\aR /9

EQNW `N UXXT OX[ 1*OXUM N_NW]\) `R]QRW J PR_NW ]RVN RW]N[_JU) `N JRV J] MN]NL]RWP ]Q[NN .*OXUM N_NW]\) NJLQ XWN
KNUXWPRWP ]X J MR!N[NW] \X^[LN+ :X`N_N[) `R]QRW \^LQ ]RVN `RWMX`) VX[N ]QJW XWN .*OXUM LXRWLRMNWLN LJW KN PNWN[J]NM
Kb ]QN \JVN \X^[LN) M^N ]X ]QN _N[b MR!N[NW] [J]N\ LQJ[JL]N[RcRWP ]QNV+ ;O ]QR\ QJYYNW\) `N \NUNL] XWUb ]QN LXRWLRMNWLN
`QRLQ R\ MN]NL]NM "[\]+ <N] ^\ WX]N ]QJ] ]QR\ LXW\]R]^]N\ J \RVYUN JWM ^\NO^U LXW_NW]RXW ]X J_XRM JVKRP^R]RN\ RW X^[
MN"WR]RXW XO 1*OXUM N_NW]\ JWM R] R\ JW ^WKRJ\NM LQXRLN+

;W X[MN[ ]X LUJ[ROb ]QR\ J\YNL]) `N JMMNM ]QN OXUUX`RWP YJ[JP[JYQ RW ]QN B^YYUNVNW]J[b >X]N .2
OD_bU c`USY#SQ\\i* gXU^ ]_bU dXQ^ _^U S_Y^SYTU^SU Vb_] dXU cQ]U c_ebSU QbU V_e^T gYdXY^ dXU gY^T_g Y^dUbfQ\*

gU cU\USd _^\i dXU #bcd TUdUSdUT, IU\USdY^W dXU #bcd S_Y^SYTU^SU bU`bUcU^dc Q^ QbRYdbQbi Q^T e^RYQcUT SX_YSU* dXQd Yc Q
ecUVe\ S_^fU^dY_^ V_b bUc_\fY^W `_ccYR\U Q]RYWeYdYUc Y^ dXU TU#^YdY_^ _V cYh+V_\T UfU^dc,&

AS aUR NbaU\_` PN[ "e aUR V``bR QRaNVYRQ V[ Zf "_`a P\ZZR[a N[Q PYN_VSf aURV_ [Rd P\[a_VObaV\[` V[
QNaN N[NYf`V` VS aUR_R N_R) aUR d\_X P\bYQ OR N]]_\]_VNaR S\_ DNab_R <\ZZb[VPNaV\[`+ EaUR_dV`R) A
_RP\ZZR[Q aUR NbaU\_` `bOZVa aUV` d\_X a\ N YR`` ]_R`aVTV\b` W\b_[NY+

EN ]QJWT ]QN AN_RN`N[ OX[ ]QN [NUN_JW] Z^N\]RXW\ JWM LXVVNW]\+ CQNb QJ_N QNUYNM ^\ ]X LUJ[ROb KX]Q ]QN VX]R_J]RXW
OX[ X^[ NaYN[RVNW]JU \N]^Y JWM ]QN WN` LXW][RK^]RXW\ XO ]QN MJ]J JWJUb\R\+ EN QXYN ]QJ] `R]Q ]QN\N LUJ[R"LJ]RXW\ JWM
RVY[X_NVNW] ]QN AN_RN`N[ LJW S^MPN X^[ `X[T \^R]JKUN OX[ Y^KURLJ]RXW RW >J]^[N 6XVV^WRLJ]RXW\+



GR]Yf a\ GRcVRdR_ /

A[ aUV` ZN[b`P_V]a aUR NbaU\_` ]_R`R[a N[ Re]R_VZR[a QRZ\[`a_NaV[T [\[PYN``VPNY P\__RYNaV\[` V[ N
a_VN[TYR [Rad\_X+ IUR a_VN[TYR [Rad\_X V` N aU_RR*]N_af [Rad\_X dUR_RV[ \[R N``bZR` PNb`NY P\[[RP*
aV\[` ORadRR[ aUR aU_RR ]N_aVR` `bPU aUNa aURf N_R P\[[RPaRQ Of aU_RR V[QR]R[QR[a `\b_PR` V[ aUR `UN]R
\S N a_VN[TYR+ IURf Re]R_VZR[aNYYf NPUVRcR aUV` dVaU aU_RR V[QR]R[QR[a R[aN[TYRQ*]NV_ `\b_PR` dUR_R
RNPU `\b_PR P\[[RPa` ad\ ]N_aVR`+ IUR ZRN`b_RZR[a` ZNQR dVaUV[ RNPU ]N_af N_R `VZ]YR `R]N_NOYR
ZRN`b_RZR[a`+ Aa dN` `U\d[ V[ _RSR_R[PR K2M aUNa aUV` `VabNaV\[ PN[ YRNQ a\ [\[*PYN``VPNY P\__RYNaV\[`+
IUV` d\_X ]_\cVQR` a\\Y` a\ N[NYfgR `bPU `VabNaV\[`) dUVPU T\ ORf\[Q aUR [\d `aN[QN_Q PNb`NY [Rad\_X
V[ N ;RYY `PR[N_V\+ IUR d\_X `U\d` U\d \[R PN[ b`R N [Rb_NY [Rad\_X a\ Z\QRY PYN``VPNY P\__RYNaV\[`
V[ `bPU [Rad\_X`) N[Q QR_VcR `\*PNYYRQ LPNb`NY P\Z]NaVOVYVaf V[R^bNYVaVR`%+ A "[Q aUR d\_X a\ _RYRcN[a
N[Q V[aR_R`aV[T) N[Q A `b]]\_a Va` ]bOYVPNaV\[ V[ DNab_R <\ZZb[VPNaV\[`+ A Q\ UNcR N SRd ]\V[a` A
aUV[X aUR NbaU\_` `U\bYQ [RcR_aURYR`` NQQ_R``+

EN ]QJWT ]QN AN_RN`N[ OX[ ]QN [NUN_JW] Z^N\]RXW\ JWM LXVVNW]\ J\ `NUU J\ OX[ "WMRWP ]QR\ `X[T [NUN_JW] JWM
RW]N[N\]RWP) QNWLN \^PPN\]RWP R]\ Y^KURLJ]RXW RW >J]^[N 6XVV^WRLJ]RXW\+

.( A&Z N YVaaYR P\[Sb`RQ NO\ba aUR `\b_PR V[QR]R[QR[PR+ IUR NbaU\_` `aNaR LI\ Wb`aVSf aUR N``bZ]aV\[
\S `\b_PR V[QR]R[QR[PR) Va V` R``R[aVNY a\ b`R [\[*`f[PU_\[VgRQ YN`R_` a\ ]bZ] aUR TR[R_NaV\[ P_f`aNY`
aUNa NPa N` `\b_PR`+% IURf aUR[ T\ \[ a\ `Nf aUNa Re]R_VZR[a` dUVPU QVQ [\a Q\ aUV` _R^bV_R NQQVaV\[NY
QRcVPR*QR]R[QR[a Wb`aV"PNaV\[` a\ PYNVZ `\b_PR V[QR]R[QR[PR+ @\dRcR_) Va `RRZ` a\ ZR aUR X[\dYRQTR
aUNa QV!R_R[a YN`R_` N_R b`RQ NY`\ QRcVPR QR]R[QR[a X[\dYRQTR9 ?b_aUR_Z\_R) RcR[ VS A UNQ ]U\a\[`
TR[R_NaRQ b`V[T QV!R_R[a ]bZ] YN`R_`) A P\bYQ VZNTV[R `\ZR [\[*Y\PNY V[aR_NPaV\[ dUVPU YNaR_ TR[R_NaR`
P\__RYNaV\[` ORadRR[ aUR ]U\a\[`+ A aUV[X VQRNYYf \[R d\bYQ QRcV`R `\ZR `Ra \S ZRN`b_RZR[a` a\ cR_VSf
aUV` P\[QVaV\[+

EN ]QJWT ]QN AN_RN`N[ OX[ ]QR\ [NUN_JW] Z^N\]RXW+ ;W J MN_RLN*RWMNYNWMNW] \N]]RWP) Y[XYN[]RN\ LJW KN RWON[[NM O[XV
XK\N[_NM \]J]R\]RL\) [NUbRWP XWUb XW LJ^\JU J\\^VY]RXW\+ ;W ]QN NaYN[RVNW]JU RVYUNVNW]J]RXW XO J MN_RLN*RWMNYNWMNW]
Y[X]XLXU) `QJ] ]QN NaYN[RVNW]N[ LJW MX R\ ]X NWOX[LN \^LQ LJ^\JU J\\^VY]RXW\+

EN WX]RLN ]QJ] J \RVRUJ[ J\\^VY]RXW JKX^] \X^[LN RWMNYNWMNWLN JU\X JYYNJ[\ RW J \]JWMJ[M 5NUU NaYN[RVNW]+ CQN
]`X LJ^\JU J\\^VY]RXW\ RW 5NUU&\ ]QNX[NV J[N UXLJUR]b JWM VNJ\^[NVNW] RWMNYNWMNWLN 'HO[NN*`RUU%(+ CQN "[\] LJW KN
NWOX[LNM Kb J YQb\RLJU Y[RWLRYUN) \^LQ J\ [NUJ]R_R]b RW \YJLN*URTN \NYJ[J]NM VNJ\^[NVNW]\+ CQN RWMNYNWMNWLN XO ]QN
\X^[LN\ PNWN[J]RWP ]QN RWY^]\ OX[ 4URLN JWM 5XK JWM ]QN \X^[LN PNWN[J]RWP ]QN NW]JWPUNM \]J]N ]X KN VNJ\^[NM) QX`N_N[)
LJWWX] KN NWOX[LNM Kb YQb\RLJU Y[RWLRYUN\) J\ J \^YN[ MN]N[VRWR\]RL VXMNU) `QN[N JUU XO ]QN \X^[LN\ J[N J!NL]NM Kb
J QRMMNW _J[RJKUN) MXN\ WX] Y[X_RMN JWb ]N\]JKUN VJ]QNVJ]RLJU LXW\][JRW] JWM) ]QN[NOX[N) R\ WX] OJU\R"JKUN ]Q[X^PQ
MJ]J+ :X`N_N[) `N LJW \]RUU [NJLQ MR!N[NW] UN_NU\ XO YUJ^\RKRUR]b XO ]QR\ RWMNYNWMNWLN J\\^VY]RXW+ 8X[ NaJVYUN) RO
XWN LXW\RMN[\ J \LNWJ[RX RW `QRLQ ]QN \X^[LN\ J[N Y^VYNM Kb ]QN \JVN UJ\N[) ]QN J\\^VY]RXW XO RWMNYNWMNWLN JVXWP
]QN \X^[LN\ R\ UN\\ S^\]R"JKUN) `R]Q [N\YNL] ]X X^[ RVYUNVNW]J]RXW) `QN[N MR!N[NW] JWM YQb\RLJUUb \NYJ[J]NM MN_RLN\ J[N
NVYUXbNM JWM XWN LX^UM RW Y[RWLRYUN [NJLQ J \YJLN*URTN \NYJ[J]RXW XO ]QN \]J]N\ PNWN[J]RXW+ ;O XWN `N[N ]X ^\N ]QN \JVN
UJ\N[) ]QNW RW X[MN[ ]X S^\]ROb ]QN RWMNYNWMNWLN) XWN `X^UM WNNM ]X [NUb XW ]QN TWX`UNMPN XO ]QN RWWN[ `X[TRWP XO ]QN
\X^[LN\3 ]QR\ R\ ]QN \NW\N RW `QRLQ `N ^\N ]QN ]N[V %MN_RLN*MNYNWMNW] S^\]R"LJ]RXW % 'J ]N[V ]QJ] `N LQJWPNM RW X[MN[
]X J_XRM LXWO^\RXW JVXWP ]QN [NJMN[\(

;W X[MN[ ]X LUJ[ROb ]QR\ J\YNL]) `N VXMR"NM ]QN YJ[JP[JYQ RW ]QN OXUUX`RWP `Jb2
OJXYc Yc dXU bUQc_^ gXi dXU #bcd Uh`UbY]U^dQ\ bUQ\YjQdY_^ _V aeQ^de] ^Udg_b[c N1k3P QSdeQ\\i Y^f_\fUT Q cY^W\U \QcUb

c_ebSU* dXUbURi bUaeYbY^W Q ZecdY#SQdY_^ V_b dXU ce``_cUT Y^TU`U^TU^SU _V dXU WU^UbQdUT aeQ^de] cdQdUc dXQd bU\YUc _^
dXU [^_g\UTWU _V dXU Y^^Ub `b_SUcc _V `X_d_^ WU^UbQdY_^, @U^SU* ecY^W TY"UbU^d Q^T c`QdYQ\\i cU`QbQdUT `e]` \QcUbc
Q\\_gc d_ cdb_^W\i U^V_bSU dXU Y^TU`U^TU^SU _V dXU c_ebSUc* Q\c_ XQfY^W TYbUSd Q``\YSQdY_^c Y^ aeQ^de] S_]]e^YSQdY_^
`b_d_S_\c&,

/( A aUV[X aUR NbaU\_` `U\bYQ V[PYbQR N SRd Z\_R Re]R_VZR[aNY QRaNVY` V[ aUR ZNV[ O\Qf) \_ aUR
ZRaU\Q` `RPaV\[+ IUR b`R \S aUR aU_RR b[P\__RYNaRQ `\b_PR` b`V[T O\aU <J N[Q ]bY`RQ YN`R_` V` ^bVaR
b[b`bNY+ A QVQ [\a `RR N[f _RZN_X` \[ aUR 3*S\YQ _NaR \_ aUR a\aNY NP^bV`VaV\[ aVZR+ IUR \[Yf _RZN_X
_RYNaRQ a\ aUV` V` a\aNY P\b[a` NP^bV_RQ dUVPU V` ZR[aV\[RQ V[ aUR `b]]YRZR[a+ IUR`R N_R cR_f VZ]\_aN[a
N` aUR a\aNY [bZOR_ \S P\b[a` NP^bV_RQ V` b`RQ a\ PNYPbYNaR aURV_ R__\_ ON_`+ ?b_aUR_Z\_R) aUR 30b`
dV[Q\d V` ^bVaR YN_TR N[Q) NTNV[) b[b`bNY+ IUR NbaU\_` QR`P_VOR aUR_R PU\VPR \S aUR dV[Q\d dRYY V[
aUR `b]]YRZR[a) Oba Na `ZNYY _RZN_X NO\ba Va` `VT[V"PN[PR `U\bYQ OR ZNQR V[ aUR ZNV[ O\Qf+ IURf
P\bYQ NY`\ P\ZZR[a \[ U\d aUV` PU\VPR N!RPa` aURV_ 3*S\YQ _NaR 'RcR[ V[ aUR `b]]YRZR[a(+



EN OXUUX`NM ]QN AN_RN`N[&\ \^PPN\]RXW JWM RWLU^MNM VX[N NaYN[RVNW]JU MN]JRU\ RW ]QN VJRW ]Na] JWM VN]QXM\ \NL]RXW\2

* 6E JWM Y^U\NM \X^[LN\2 4 \][NWP]Q XO X^[ MNVXW\][J]RXW R\ ]QJ] R] [NURN\ XWUb XW \NYJ[JKUN VNJ\^[NVNW]\+ ;W
]QR\ `Jb) R] R\ \LJUJKUN JWM YJ_N\ ]QN `Jb OX[ ]QN [NJURcJ]RXW XO UJ[PN[ JWM VX[N LXVYUNa WN]`X[T\+ ;W YJ[]RL^UJ[) ]QN
NVYUXbNM NW]JWPUNM YQX]XW\ \X^[LN\ LJW RW Y[RWLRYUN KN LXVYUN]NUb MR!N[NW] RW ]N[V\ XO PNWN[J]RXW [J]N\) Y^U\NM X[
LXW]RW^X^\ `J_N Y^VY\ JWM PNWN[J]NM `J_NUNWP]Q\+ 8X[ ]QR\ [NJ\XW `N NVYUXbNM \X^[LN\ `R]Q KX]Q 6E JWM Y^U\NM
UJ\N[\+ EN \YNLROb R] RW ]QN \NL]RXW ;;; XO ]QN VJRW ]Na] Kb JMMRWP ]QN OXUUX`RWP YJ[JP[JYQ2

OFeb TU]_^cdbQdY_^ bU\YUc _^\i _^ cU`QbQR\U ]UQcebU]U^dc _^ dXU `QYb _V `X_d_^c gYdXY^ Q WYfU^ \QR* Q^T dXYc
Q\\_gc dXU cSQ\QRY\Ydi Q^T bU\YQRY\Ydi _V dXU Q``b_QSX V_b bUQ\ aeQ^de] ^Udg_b[c, A^ `QbdYSe\Qb* dXU U]`\_iUT U^dQ^W\UT
`X_d_^c c_ebSUc SQ^ Y^ `bY^SY`\U RU S_]`\UdU\i TY"UbU^d Y^ dUb]c _V WU^UbQdY_^ bQdUc* `e\cUT _b S_^dY^e_ec gQfU (Sg)
`e]`c Q^T WU^UbQdUT gQfU\U^WdXc, >_b dXYc bUQc_^ gU U]`\_iUT c_ebSUc gYdX R_dX Sg Q^T `e\cUT \QcUbc,&

* 1*OXUM [J]N JWM JLZ^R\R]RXW ]RVN2 CQN 1*OXUM [J]N `R]Q J `RWMX` NZ^JU ]X 1/+1"\ R\ 0.$3:c JWM ]X]JU VNJ\^[NVNW]
]RVN R\ /2254\) LX[[N\YXWMRWP ]X J ]X]JU W^VKN[ XO N_NW]\ % 5 " .-$+ EN JMMNM ]QR\ RWOX[VJ]RXW RW ]QN "[\] YJ[JP[JYQ
XO ]QN \NL]RXW HAN\^U]\% XO ]QN VJRW ]Na]+

* 1*OXUM LXRWLRMNWLN `RWMX`2 CQN _JU^N XO ]QN LQX\NW `RWMX`) 30$3"\) [NY[N\NW]\ J PXXM LXVY[XVR\N KN]`NNW ]QN
MN]NL]NM [J]N JWM ]QN LUX\NWN\\ RW ]RVN XO ]QN VNJ\^[NM N_NW]\+ 4\ ]QN LXRWLRMNWLN `RWMX` RWL[NJ\N\ '^Y ]X J L[R]RLJU
_JU^N() ]QN 1*OXUM N_NW]\ J[N URTNUb ]X KN OX^WM `R]QRW R] JWM) LXW\NZ^NW]Ub ]QN \]J]R\]RL\ RVY[X_N\+ ?W ]QN X]QN[ \RMN)
J\ `N [NM^LN\ ]QN LXRWLRMNWLN `RWMX`) ]QN N_NW]\ J[N LUX\N[ ]X \YJLN*URTN \NYJ[J]RXW LXWMR]RXW+ ;W X[MN[ ]X VJTN ]QR\
LUNJ[) `N JMMNM ]QN OXUUX`RWP YJ[JP[JYQ RW ]QN \NL]RXW HAN\^U]\%2

OIeSX Q SX_YSU _V fQ\eU _V dXU 3+V_\T S_Y^SYTU^SU gY^T_g bU`bUcU^dc Q S_]`b_]YcU RUdgUU^ dXU bUaeYbU]U^dc
dXQd dXU UfU^dc WU^UbQdUT Ri dXU dXbUU c_ebSUc gUbU Qc S\_cU Qc `_ccYR\U Y^ dY]U d_ Q``b_hY]QdU dXU cY]e\dQ^UYdi*
Y,U, c`QSU+\Y[U cU`QbQdY_^* _V dXU ]UQcebU]U^dc (^Qbb_g gY^T_gc)* Q^T* _^ dXU _dXUb cYTU* dXU ^USUccYdi d_ TUdUSd
Q ce%SYU^d ^e]RUb _V UfU^dc Y^ _bTUb d_ XQfU ce%SYU^d\i c]Q\\ Ubb_bc _^ dXU ]UQcebUT `b_RQRY\YdYUc (\QbWUb gY^T_gc),&

ANPJ[MRWP ]QN [J]N) `N \]^MRNM `RWMX`\ O[XV /$502"\ ]X 30$252"\ `R]Q J LX[[N\YXWMRWP MN]NL]NM 1*OXUM LXRWLRMNWLN
[J]N XO 0$26:c JWM 0.$3/:c) [N\YNL]R_NUb+ EN JMMNM ]QR\ RWOX[VJ]RXW RW ]QN B^YYUNVNW]J[b >X]N . `QN[N `N RW\N[]
]QN OXUUX`RWP2

OJXU `\_d S\UQb\i cX_gc dXQd Q cYW^Y#SQ^d fY_\QdY_^ SQ^ RU _RdQY^UT V_b Q\\ dXU S_^cYTUbUT fQ\eUc _V dXU gY^T_g*
bQ^WY^W Vb_] /$502 "c d_ 30$252 "c gYdX Q S_bbUc`_^TY^W TUdUSdUT 3+V_\T S_Y^SYTU^SU bQdU _V 0$26@j Q^T 0.$3/@j*
bUc`USdYfU\i,&

0( :a aUR `aN_a \S aUR L?_Vag =V`a_VObaV\[ ZRN`b_RZR[a% `RPaV\[) aUR NbaU\_` `Nf L;N`RQ \[ aUR
_R`bYa \S aUV` ZRN`b_RZR[a) \[R \S aUR ad\ ;RYY \O`R_cNOYR` + + + N_R ZRN`b_RQ+% IUV` P\[Sb`RQ ZR) N`
Va `RRZ` a\ VZ]Yf `\ZR `\_a \S SRRQ*S\_dN_Q) N[Q RN_YVR_ V[ aUR ]N]R_ aUR NbaU\_` `Nf L@R_R) V[ `aN_X
P\[a_N`a a\ aUR ;RYY `PR[N_V\) aUR ]N_aVR` VZ]YRZR[a N `V[TYR ZRN`b_RZR[a) _NaUR_ aUN[ VZ]YRZR[aV[T
\[R \S N `Ra \S V[P\Z]NaVOYR ZRN`b_RZR[a`+% <N[ aUR NbaU\_` PYN_VSf aUV` ]\V[a9

?WN YX\\RKUN `Jb ]X RVYUNVNW] ]QN 8[R]c MR\][RK^]RXW R\ Kb VNJW\ XO J ONNM*OX[`J[M VNLQJWR\V+ 4URLN "[\] VNJ\^[N\
QN[ \^K\b\]NV \QJ[NM `R]Q 6QJ[URN JWM ]QNW) MNYNWMRWP XW ]QN X^]LXVN) LQJWPN\ ]QN VNJ\^[NVNW] JYYURNM ]X QN[
\^K\b\]NV \QJ[NM `R]Q 5XK+ BRVRUJ[Ub MXN\ 5XK) Kb VNJ\^[RWP YQX]XW\ \QJ[NM `R]Q 6QJ[URN JWM 4URLN+ CQN \NW]NWLN
RW ]QN ;W][XM^L]RXW H:N[N) RW \]J[T LXW][J\] ]X ]QN 5NUU \LNWJ[RX) ]QN YJ[]RN\ RVYUNVNW] J \RWPUN VNJ\^[NVNW]) [J]QN[
]QJW RVYUNVNW]RWP XWN XO J \N] XO RWLXVYJ]RKUN VNJ\^[NVNW]\+% R\ [NON[[NM ]X ]QN OJL] ]QJ]) ^WURTN 5NUU \LNWJ[RX)
8[R]c MR\][RK^]RXW MXN\ WX] WNNM Na]N[WJU RWY^]\ ]X KN [NJURcNM+ CQN ONNM*OX[`J[M R\ M[R_NW Kb ]QN [N\^U]\ XO '"aNM(
VNJ\^[NVNW]\ XW \^K\b\]NV\ JWM WX O[NN Na]N[WJU RWY^]\ QJ_N ]X KN Y[X_RMNM Kb 4URLN) 5XK JWM 6QJ[URN+ 4\ `N WX`
MR\L^\\ VX[N LUNJ[Ub RW ]QN ]Na]) ]QR\ ONNM*OX[`J[M VNJ\^[NVNW] LJW KN \NNW J\ J \RWPUN "aNM @?D= ']QJ] R\) `R]QX^]
JWb Na]N[WJU RWY^]\(+





QV`a_VObaV\[+ A[ SNPa) Va `RRZ` a\ ZR aUNa aUR NbaU\_` b`RQ N P\Z]YVPNaRQ Re]R_VZR[aNY `Rab] S\_
`\ZRaUV[T aUNa P\bYQ OR Q\[R ZbPU RN`VR_ N[Q dVaU N _RQbPRQ [\V`R+ @NcV[T `NVQ aUNa) RcR[ VS
aUR NbaU\_ d\bYQ&cR _R]YNPRQ ad\ \S aUR ^bN[abZ `\b_PR` dVaU PYN``VPNY \[R`) A&Z [\a `b_R VS aUNa
Re]R_VZR[a d\bYQ&cR ORR[ V[aR_R`aV[T `V[PR `bPU N[ Re]R_VZR[a d\bYQ OR R``R[aVNYYf N ;RYY Re]R_VZR[a+

EN ]QJWT ]QN AN_RN`N[ OX[ PR_RWP ^\ ]QN LQJWLN ]X LUJ[ROb ]QR\ RVYX[]JW] NaYN[RVNW]JU J\YNL]+ 4 [NUJ]NM J\YNL] XO
]QR\ Z^N\]RXW QJ\ KNNW MXWN Kb ]QN AN_RN`N[ - JWM `N J\T AN_RN`N[ / ]X JU\X LQNLT X^[ [NYUb ]QN[N+

EN JP[NN `R]Q ]QNV ]QJ]) [NPJ[MRWP ]QN [NJURcJ]RXW XO 8[R]c MR\][RK^]RXW) ]QN ]`X Z^JW]^V \X^[LN\ LJW KN [NYUJLNM
Kb ]`X LUJ\\RLJU [JWMXV W^VKN[ PNWN[J]X[\+ ?^[ MNVXW\][J]RXW RWMNNM MXN\ WX] [NUb XW ]QN NW]JWPUNVNW] XO ]`X XO
]QN \X^[LN\+ ;W ]QN LJ\N XO LUJ\\RLJU \X^[LN\) J\ ]QN AN_RN`N[ LX[[NL]Ub \]J]N\) ]QN LX[[NUJ]RXW\ `X^UM KN JUVX\] YN[ONL]
'OX[ RW\]JWLN ^\RWP JW NUNL][XWRL \RPWJU(+ :X`N_N[) ]QN[N J[N ]`X L[^LRJU YXRW]\ ]QJ] QJ_N ]X KN LXW\RMN[NM JWM ]QJ]
VX]R_J]N\ ]QN NVYUXbVNW] XO NW]JWPUNM \X^[LN\+

8R[\]) ]QN OJL] ]QJ] `N MX WX] RVYUNVNW] ]QN NaJL] 8[R]c MR\][RK^]RXW R\ J ONJ] [J]QN[ ]QJW J OJRU^[N XO X^[ RVYUN*
VNW]J]RXW+ ;O ]QN X^]LXVN\ XO 4URLN JWM 5XK J[N YN[ONL]Ub LX[[NUJ]NM `R]Q ]QJ] XO 6QJ[URN) ]QNW ]QN WXW*LUJ\\RLJUR]b
XO ]QN 8[R]c MR\][RK^]RXW LJW RWMNNM KN `R]WN\\NM Kb _RXUJ]RWP ]QN 6:B: RWNZ^JUR]b+ 4WM OX[ ]QJ]) J\ ]QN AN_RN`N[
LX[[NL]Ub \Jb\) R] `X^UM KN KN]]N[ ]X ^\N LUJ\\RLJU \X^[LN\ `R]Q UN\\ WXR\N+ 5^] ]QJ] R\ WX] ]QN LJ\N RW X^[ NaYN[RVNW]+
CQN JK\NWLN XO YN[ONL] LX[[NUJ]RXW\ LJW KN ^WMN[\]XXM J\ VNJ\^[NVNW] MNYNWMNWLN RVYUbRWP ]QJ] ]QN 6:B: RWNZ^JUR]b
LJW WX UXWPN[ KN \NNW J\ _JURM WXW*LUJ\\RLJUR]b `R]WN\\ 'YUNJ\N [NON[ ]X X^[ VX[N MN]JRUNM JW\`N[ ]X AN_RN`N[ -(+ CQN
OJL] `N QJ_N WXR\b MJ]J RVYURN\ `N LJWWX] [NUb XW J \]JWMJ[M 5NUU ]N\]+

CQN \NLXWM L[^LRJU YXRW] R\ ]QJ] KX]Q X^[ NaYN[RVNW]JU \N]^Y J\ `NUU J\ ]QN MJ]J JWJUb\R\ ]XXU\ J[N WX] URVR]NM ]X ]QN
8[R]c MR\][RK^]RXW+ :N[N) ]QN \LXYN R\ ]X MN_NUXY JWM NaYUXR] ]NLQWRZ^N\ JKUN ]X `R]WN\\ WXWLUJ\\RLJUR]b RW NaYN[RVNW]JU
WXR\b MJ]J+ CQN [NJURcNM WXR\b 8[R]c MR\][RK^]RXW R\ XWUb J VNJW\ ]X MNVXW\][J]N \^LQ WXWLUJ\\RLJUR]b RW J [NJU \N]^Y
]QJ] R\ JKUN ]X \QJ[N ]Q[NN NW]JWPUNM \]J]N\ JWM LJW RW Y[RWLRYUN KN ^\NO^U JU\X OX[ [NJURcRWP X]QN[ Z^JW]^V MR\][RK^]RXW\+
:NWLN) X^[ JWJUb\R\) QJ_RWP WXW*YN[ONL] LX[[NUJ]RXW\) LJWWX] [NUb XW 8[R]c& Y[XXO XO WXWLUJ\\RLJUR]b JWM PXN\ KNbXWM ]QN
\RVYUN [NJURcJ]RXW XO 8[R]c MR\][RK^]RXW `R]Q YN[ONL] LX[[NUJ]RXW\+ ;W ]QR\ `Jb) `N MNVXW\][J]N PNWN[JU JWJUb\R\ ]XXU\ OX[
J [NJU JWM _N[\J]RUN Z^JW]^V WN]`X[T) `QN[N NJLQ RW_XU_NM \X^[LN R\ JKUN ]X PNWN[J]N JWM MR\][RK^]N Z^JW]^V \]J]N\+

;W ]QN "WJU YJ[] XO BNL]RXW ;;;) `N QJ_N JMMNM2
OE_dU dXQd Y^ _bTUb d_ bUQ\YjU dXU >bYdj TYcdbYRedY_^* Yd Yc ce%SYU^d d_ cXQbU U^dQ^W\U]U^d _^\i RUdgUU^ :\YSU Q^T

;_R'c \QRc* cY^SU :\YSU Q^T <XQb\YU Qc gU\\ Qc ;_R Q^T <XQb\YU SQ^ ]UbU\i cXQbU S\QccYSQ\ S_bbU\QdY_^c, D_bU_fUb*
ecY^W ceSX S\QccYSQ\ c_ebSUc* U,W,* Q T_eR\UT U\USdb_^YS cYW^Q\* ]Q[Uc Yd `_ccYR\U d_ QSXYUfU S_bbU\QdY_^c RUdgUU^ :\YSU
Q^T <XQb\YU Q^T RUdgUU^ ;_R Q^T <XQb\YU dXQd SQ^ RU `UbVUSd V_b dXU TebQdY_^ _V dXU Uh`UbY]U^d (bUSQ\\ dXQd `UbVUSd
S_bbU\QdY_^ Yc bUaeYbUT V_b dXU \_WYS _V >bYdj'c QbWe]U^d d_ W_ dXb_eWX), >_b ceSX Q bUQ\YjQdY_^* TU]_^cdbQdY^W ^_^+
S\QccYSQ\Ydi Y^ dXU dbYQ^W\U ^Udg_b[ S_e\T RU QSXYUfUT Y^ dXU ]Q^^Ub TUcSbYRUT Ri >bYdj* Q^T dXec g_e\T R_Y\ T_g^ d_
fY_\QdY^W Q cdQ^TQbT ;U\\ Y^UaeQ\Ydi, MU TYT ^_d ecU dXYc Q``b_QSX XUbU* Qc Yd Yc dXU W_Q\ _V _eb g_b[ d_ Y^db_TeSU
Q^T fQ\YTQdU TQdQ Q^Q\icYc dUSX^YaeUc dXQd QbU Q``\YSQR\U V_b JWb UhQ]`\U _V Q aeQ^de]+S\QccYSQ\ WQ` Y^ dXU dbYQ^W\U
cSU^QbY_* Y^S\eTY^W WQ`c RQcUT _^ TYcdbYRedY_^c dXQd* e^\Y[U >bYdj'c* MX bUaeYbU U^dQ^W\U]U^d Y^ Q\\ dXbUU c_ebSUc,&

A UNcR aU_RR \aUR_ ZNV[ P\ZZR[a`7
.( :` SN_ N` A b[QR_`aN[Q) N[ VZ]\_aN[a ]N_NZRaR_ V[ aUR [Rb_NY [Rad\_X` P\[`VQR_RQ V[ aUR ]N]R_
V` aUR `VgR \S V[]ba`8 aUR NY]UNORa `VgR` \S UVQQR[ cN_VNOYR` !!") !"# N[Q !!#+ CNfOR A&Z ZV``V[T
`\ZRaUV[T) Oba A Q\[&a `RR N[f P\ZZR[a \[ aUV` V[ aUR ]N]R_+

EN ]QJWT ]QN ANON[NN OX[ YXRW]RWP R] X^]+ ;W OJL]) `N XVR]]NM ]QR\ RVYX[]JW] MR\L^\\RXW RW ]QN VJRW ]Na]) Y[N\NW]RWP
R] XWUb RW ]QN B^YYUNVNW]J[b >X]N 0+ ;W ]QR\ WN` _N[\RXW XO ]QN YJYN[) `N K[RWP ]QN MR\L^\\RXW ]X ]QN VJRW ]Na] Kb
JMMRWP ]QN OXUUX`RWP \NW]NWLN2

O>b_] dXU ]QSXY^U \UQb^Y^W `Ubc`USdYfU* dXU Y^`ed \QiUbc d_ dXU ]e\dY\QiUb `UbSU`db_^c (DCGc) QbU S_]`_cUT
_V dXU Y^TU`U^TU^d e^YV_b]\i TYcdbYRedUT bQ^T_] ^e]RUbc Y^ dXU e^Yd Y^dUbfQ\* Y,U, !!"% !"# % !!# ( N-% .P* gYdX
dXU bUcdbYSdY_^ Y^ dXU $_g _V Y^V_b]QdY_^ Y]`_cUT Ri dXU dbYQ^W\U ^Udg_b[7 UQSX c_ebSU _^\i cU^Tc Y^V_b]QdY_^ d_
dg_ `QbdYUc _V dXU dXbUU, A^ dXYc ]Q^^Ub* :\YSU bUSUYfUc (!!" % !!#)* ;_R bUSUYfUc (!!" % !"#) Q^T <XQb\YU bUSUYfUc
(!"# % !!#), JXUbUV_bU* Y^TYfYTeQ\ Y^`edc ( !

# (dXUi XQfU \U^WdX /), >_b dbQY^Y^W* gU `b_fYTU RQdSXUc _V (('&*()% /)
TY]U^cY_^ V_b dXU S_bbUc`_^TY^W DCG V_b UQSX `Qbdi,&

/( A[ aUR V[#NaV\[ ]N_a) aUR QbNY cRPa\_ \OaNV[RQ cVN ?N_XN`& YRZZN V` ^bVaR V[aR_R`aV[T `V[PR Va V`
cR_f `fZZRa_VP+ A dV`URQ aUR NbaU\_` d\bYQ&cR P\ZZR[aRQ Z\_R \[ aUR SRNab_R` \S aUV` cRPa\_ N[Q
aUR _R`bYaV[T V[R^bNYVaf+ A[ ]N_aVPbYN_) A YVXRQ a\ `RR N[ N[NYfaVP ]_\\S \S aUNa V[R^bNYVaf+ Cf ]\V[a
V` aUNa aUR [\[Y\PNYVaf \S ?_Vag&` QV`a_VObaV\[ V` _\\aRQ V[ aUR <@H@ V[R^bNYVaf+ C\_R\cR_) N` SN_ N` A
b[QR_`aN[Q) aUR <@H@ V[R^bNYVaf Va`RYS PN[ OR ]_\cR[ b`V[T N `RP\[Q \_QR_ V[#NaV\[+ IUb` Va V` [\a
N `b_]_V`R aUNa aUR Y\PNYVaf \S N [\V`f cR_`V\[ \S ?_Vag&` QV`a_VObaV\[ PN[ OR _RSbaRQ b`V[T N `RP\[Q
\_QR_ V[#NaV\[+ ;ba `V[PR aUR V[R^bNYVaf \OaNV[RQ cVN aUV` ZRaU\Q V` ^bVaR `fZZRa_VP 'N[Q aUR <@H@



V[R^bNYVaf UN` N[ N[NYfaVP ]_\\S() Va d\bYQ OR V[aR_R`aV[T a\ "[Q N QV_RPa N[NYfaVP ]_\\S \S aUR [Rd
V[R^bNYVaf a\\+ HbPU N ]_\\S ZNf NQcN[PR \b_ b[QR_`aNaV[T \S [Rad\_X [\[*Y\PNYVaf+

MU cXQbU dXU bUVUbUU'c Y^deYdY_^ dXQd VebdXUb Y^cYWXd Y^d_ aeQ\YdQdYfU VUQdebUc _V dXYc Y^UaeQ\Ydi g_e\T RU ecUVe\ V_b
QTfQ^SY^W _eb e^TUbcdQ^TY^W _V ^Udg_b[ ^_^+\_SQ\Ydi, :ddQY^Y^W Q aeQ\YdQdYfU e^TUbcdQ^TY^W l ceSX Qc Q^ Q^Q\idYS
`b__V _V dXU Y^UaeQ\Ydi gYdX_ed Qed_]QdUT fUbY#SQdY_^ dXb_eWX \Y^UQb `b_WbQ]]Y^W l Yc Q^ Qc`YbQdY_^Q\ TUcYTUbQde]
gXYSX gU TUVUb d_ VedebU bUcUQbSX, JXYc ]Q^ecSbY`d Yc ]UQ^d d_ cX_gSQcU Q dUSX^_\_WYSQ\ TU]_^cdbQdY_^ dXQd Uh`Ub+
Y]U^dQ\ ^Udg_b[ ^_^+\_SQ\Ydi SQ^ RU S_^#TU^d\i gYd^UccUT8 gU SUbdQY^\i U^T_bcU `QbQ\\U\ bUcUQbSX U"_bdc d_ Y]`b_fU
_eb V_e^TQdY_^Q\ e^TUbcdQ^TY^W, MU Q\c_ bUVUb dXU bUVUbUU d_ HUV, N0* IUS, LAA+:P* gXUbU Q^ Y^$QdY_^+TUbYfUT Y^UaeQ\Ydi
gYd^UccY^W dXU YN[ONL] >bYdj TYcdbYRedY_^ R\ ]_bU Q``QbU^d\i b__dUT Y^ dXU <@I@ Y^UaeQ\Ydi,

0( Aa NY`\ d\bYQ OR V[aR_R`aV[T VS aUR NbaU\_` d\bYQ&cR P\Z]N_RQ aUR _R`bYa` \S aUR ad\ ZRaU\Q`+
IUR ZNPUV[R YRN_[V[T aRPU[V^bR TVcR` N 'URb_V`aVP( O\b[Q \[ aUR cV`VOVYVaf \S aUR QV`a_VObaV\[ b[QR_
`abQf+ IUR V[R^bNYVaf S\b[Q cVN aUR V[#NaV\[ aRPU[V^bR NY`\ TVcR` `bPU N O\b[Q+ D\d Zf ^bR`aV\[ V`
U\d aUR`R ad\ O\b[Q` P\Z]N_R a\ RNPU \aUR_9

A^TUUT dXU dg_ ]UdX_Tc SQ^ RU S_]`QbUT, ;ed `\UQcU ^_dYSU dXQd dXU ]QSXY^U \UQb^Y^W `bUTYSdY_^ SQ^ _^\i WYfU Q
b_eWX UcdY]QdU RUSQecU dXU TYcdQ^SU gY\\ ^UfUb RU YTU^dYSQ\\i jUb_ (UfU^ YV dXU TYcdbYRedY_^ Yc S\QccYSQ\ Q^T dXec SQ^ Y^
`bY^SY`\U RU bU`b_TeSUT UhQSd\i Ri dXU ^UebQ\ ^Udg_b[* Yd cdY\\ bUdeb^c Q^ ]UQ^ caeQbUT Ubb_b Y^ dXU _bTUb _V .-!%),
>_b dXU `UbVUSd >bYdj TYcdbYRedY_^ dXU Q^Q\idYSQ\ fQ\eUc V_b dXU SbYdYSQ\ fYcYRY\Ydi Yc [^_g^ d_ RU -&(') & -$4-4.* dXU
cQ]U bUce\d Q``b_hY]QdU\i _RdQY^UT Ri dXU ]QSXY^U \UQb^Y^W Q``b_QSX, >_b dXU QSdeQ\ Uh`UbY]U^dQ\ TYcdbYRedY_^ _^U
SQ^ cUU dXQd dXU SbYdYSQ\ fYcYRY\Ydi Yc Qb_e^T dXU cQ]U `_Y^d,

KcY^W dXU /+S_`i Y^cdQ^SU _V dXU Y^$QdY_^ dUSX^YaeU* dXU ^_^+S\QccYSQ\Ydi _V dXU `UbVUSd >bYdj TYcdbYRedY_^ Yc _^\i
gYd^UccUT T_g^ d_ SbYdYSQ\ fYcYRY\Ydi -$53/* Qc ^_dUT Y^ dXU Ie``\U]U^dQbi DQdUbYQ\c, JXYc Yc gUQ[Ub dXQ^ dXU ]QSXY^U
\UQb^Y^W Q``b_QSX* Qc g_e\T RU Uh`USdUT* cY^SU #^YdU+\UfU\ Y^$QdY_^ Yc Q bU\QhQdY_^ _V S\QccYSQ\ SQecQ\ S_]`QdYRY\Ydi,
MU XQfU Q\c_ S_]`edUT dXU fYcYRY\Ydi _V dXU Uh`UbY]U^dQ\ TYcdbYRedY_^ QWQY^cd ]YhY^W gYdX gXYdU ^_YcU ecY^W dXU
Uh`UbY]U^d+_`dY]YjUT Y^UaeQ\Ydi gXYSX Q``UQbc Y^ dXU Ie``\U]U^dQbi DQdUbYQ\c, MU #^T Q SbYdYSQ\ fYcYRY\Ydi _V -&(') 9
-$60-, :WQY^* dXYc gUQ[Ub fYcYRY\Ydi bU\QdYfU d_ dXU ]QSXY^U \UQb^Y^W Q``b_QSX Yc dXU Q^dYSY`QdUT `bYSU `QYT Ri Y^$QdY_^
Y^ _bTUb d_ WeQbQ^dUU Y^S_]`QdYRY\Ydi gYdX_ed ^e]UbYSQ\ XUebYcdYSc, MU XQfU U\USdUT d_ _]Yd dXYc ^e]UbYSQ\ TUdQY\c Y^
dXU bUfYcUT ]Q^ecSbY`d* Qc gU T_ ^_d VUU\ dXQd Yd _"Ubc Y^cYWXd RUi_^T dXU SebbU^d Ie``\U]U^dQbi DQdUbYQ\c TYcSeccY_^
_^ dXU SbYdYSQ\ fYcYRY\Ydi _V dXU `UbVUSd >bYdj TYcdbYRedY_^,

:[Q UR_R N_R `\ZR ZV[\_ P\ZZR[a`7
BV[R 337 dUNa L[Rd `Ra \S QNaN N[NYf`V` aRPU[V^bR`% _RSR_ a\9 AS aURf N_R aUR ZNPUV[R YRN_[V[T N[Q
V[#NaV\[ aRPU[V^bR`) O\aU \S aURZ N]]RN_ V[ ]_RcV\b` d\_X`+

EN ]QJWT ]QN AN_RN`N[ OX[ [JR\RWP ]QR\ YXRW] ]QJ] `J\ JU\X RWZ^R[NM Kb AN_RN`N[ -+ EN JP[NN `R]Q ]QN ANON[NN
]QJ] ]QN\N MJ]J*JWJUb\R\ ]NLQWRZ^N\ QJ_N KNNW RW][XM^LNM KNOX[N RW J Y^[NUb ]QNX[N]RLJU LXW]Na]+ :X`N_N[) RW X[MN[ ]X
^\N ]QNV 'OX[ ]QN "[\] ]RVN( ]X JWJUbcN NaYN[RVNW]JU MJ]J `N QJM ]X JMJY] JWM RVY[X_N ]QNV RW J W^VKN[ XO `Jb\
MN\L[RKNM RW MN]JRU\ KNUX`+ EN JU\X JP[NN ]QJ] ]QN \NW]NWLN RW JK\][JL] LJW KN LXWO^\RWP JWM OX[ ]QR\ [NJ\XW `N QJ_N
LQJWPNM R] OX[ %CX MNVXW\][J]N ]QN WXW*LUJ\\RLJUR]b XO X^[ MJ]J 'VXM^UX ]QN MN]NL]X[ UXXYQXUN() `N JMJY] JWM RVY[X_N
]`X TWX`W ]NLQWRZ^N\+++%

8X[ ]QN VJLQRWN UNJ[WRWP*KJ\NM `R]WN\\) `N RVY[X_NM ]QN YN[OX[VJWLN\ XO ]QN JYY[XJLQ Y[N\NW]NM RW G.I Kb NaYUXR]RWP
JW NW\NVKUN XO WN^[JU WN]`X[T\ `R]Q MR\]RWL] W^VKN[ XO UJbN[\ JWM WN^[XW\+ CQN JM_JW]JPN XO ^\RWP JW J\\NVKUJPN
XO X[JLUN\ R\ MN\L[RKNM RW ]QN B^YYUNVNW]J[b >X]N 0) `QN[N R] R\ \QX`W ]QJ] ]QN KN\] TRWM XO J[LQR]NL]^[N bRNUMRWP ]QN
VRWRV^V =B7 MR\]JWLN LQJWPN\ OX[ MR\][RK^]RXW\ `R]Q MR!N[NW] _R\RKRUR]RN\ 'BNN B^YYUNVNW]J[b CJKUN ;(+ CQN X[RPRWJU
JYY[XJLQ RW G.I `X[T\ `NUU OX[ YN[ONL] JWM \bVVN][RL Y[XKJKRUR]b MR\][RK^]RXW K^] YN[OX[V\ `X[\N RW X^[ [NJU MJ]J)
KNLJ^\N J "a WN^[JU WN]`X[T J[LQR]NL]^[N VJb WX] KN NWX^PQ+ ;W OJL]) VX[N JM_JWLNM WN^[JU WN]`X[T\ J[LQR]NL]^[N\
LX^UM KN ^\NM J\ `NUU) \^LQ J\ LXW_XU^]RXWJU WN^[JU WN]`X[T\ '6>>\() [NL^[[NW] WN^[JU WN]`X[T\ 'A>>\( JWM \X
XW) K^] ]QR\ `X^UM [NZ^R[N J MNMRLJ]NM RW_N\]RPJ]RXW ]QJ] `X^UM KN OJ[ KNbXWM ]QN \LXYN XO ]QR\ YJYN[) JU]QX^PQ ]QN
RVYUNVNW]J]RXW XO JW NW\NVKUN XO =<@\ R\ JU[NJMb J WJ]^[JU JM_JWLN XO ]QN RWJ^P^[JU VN]QXM \QX`W RW ANO+ G.I,

;W YJ[JUUNU) ]QN LJ^\JU LXVYJ]RKRUR]b RWNZ^JUR]RN\ `N QJ_N MN[R_NM J[N MJ]J*\NNMNM) JWM ]QR\ LQJWPN\ ]QN ^\^JU YJ[JMRPV+
EN \]J[]NM O[XV ]QN LJ^\JU \][^L]^[N JWM \XVN NaYN[RVNW]JU MJ]J) JWM ]QNW) ]QJWT\ ]X ]QN ;W#J]RXW ]NLQWRZ^N) `N
LXW\][^L]NM JW RWNZ^JUR]b) _JURM OX[ LUJ\\RLJU VXMNU\ RW ]QN ][RJWPUN \LNWJ[RX JWM JKUN ]X KN _RXUJ]NM Kb ]QN VNJ\^[NM
MJ]J+ ;W J ]bYRLJU NaYN[RVNW] `N `X^UM QJ_N ]QN X]QN[ `Jb J[X^WM) "[\] MN[R_N JW RWNZ^JUR]b JWM ]QNW ][b ]X RVY[X_N
]QN NaYN[RVNW]JU \N]]RWP RW X[MN[ ]X _RXUJ]NM+ 8X[ RW\]JWLN) RW G/I ]QN RW#J]RXW ]NLQWRZ^N QJ\ KNNW ^\NM ]X MN[R_N JW
RWNZ^JUR]b _RXUJ]NM Kb ]QN 'YN[ONL]( 8[R]c MR\][RK^]RXW K^] R] `X^UM KN XO UR]]UN ^\N RW X^[ LJ\N) \RWLN R] [NZ^R[NM NW]JWPUNM
\]J]N\ `R]Q JUVX\] YN[ONL] _R\RKRUR]RN\+
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EN ]QJWT ]QN AN_RN`N[ OX[ WX]RLRWP ]QN\N ]bYX\) `QRLQ `N "aNM+

BV[R /-37 `U\bYQ[&a )! V[ ,()"% *"))!% +!) OR +"9
EN LX[[NL]NM ]QN ]bYX LQJWPRWP H,()"% *"))!% +!)% `R]Q H,()"% *"))!% *!)%) \RWLN OX[ ]QN 8[R]c MR\][RK^]RXW) ]QN LQXRLN

XO VNJ\^[NVNW]\ RW 4URLN JWM 5XK \]J]RXW\ J[N PR_NW Kb )! JWM *!) [N\YNL]R_NUb+
?V_`a ]N_NT_N]U \S Hb]]YRZR[aN_f D\aR 17 LN[ N[`Nag PNb`NY `a_bPab_R`%

EN "aNM ]QN [NYX[]NM ]bYX+

Hb]]YRZR[aN_f D\aR 3 V` cR_f O_VRS N[Q V` [\a PYRN_ a\ ZR+ >e]N[QV[T aUV` ]N_a N[Q R+T+ TVcV[T aUR
]_\\S \S R^bNaV\[ '.1( ZNf ZNXR Va PYRN_R_+

:c ]U^dY_^UT Y^ _eb bU`\i QR_fU* gU XQfU TUSYTUT d_ ceRcdQ^dYQ\\i Uh`Q^T dXYc ce``\U]U^dQbi E_dU 3 Q^T gbYdU Q
dXU_bUdYSQ\ ]Q^ecSbY`d (bUSU^d\i `_cdUT _^ QbhYf Q^T SYdUT Qc HUV N11P Y^ dXU ^Ug fUbcY_^ _V dXU ]Q^ecSbY`d) `b_fY^W
dXUcU R_e^Tc Q\_^W ]Q^i _dXUb bUce\dc, A^ Q^i SQcU* gU XQfU V_\\_gUT dXU HUfYUgUb'c ceWWUcdY_^ Q^T QTTUT Q `b__V _V
UaeQdY_^ (.1) Q\_^W gYdX ]_bU TUdQY\c, MU Q\c_ XQfU ^_g Q ]_bU TUdQY\UT TYcSeccY_^ _V Ydc b_\U Y^ dXU ]QY^ ]Q^ecSbY`d,

BV`a \S <UN[TR`7

! MU XQfU ]_TY#UT dXU Y^db_TeSdY_^ Y^ _bTUb d_ XYWX\YWXd dXU W_Q\ Q^T ^_fU\di _V _eb g_b[,

! MU ]_TY#UT dXU ]QY^ dUhd Y^ _bTUb d_ dQ[U Y^d_ QSS_e^d dXU S_^cYTUbQdY_^c Ri HUVUbUUc, A^ `QbdYSe\Qb* gU cdbUcc
gXYSX Yc dXU `eb`_cU _V _eb g_b[* Ydc bU\QdY_^ gYdX >bYdj TYcdbYRedY_^ Q^T dXU TY"UbU^SU gYdX bUc`USd d_ Q cdQ^TQbT
;U\\ dUcd, ?YfU^ dXU `eb`_cUc* gU SQbUVe\\i Uh`\QY^ gXi gU `UbV_b]UT dXU Uh`UbY]U^d Qc Yd XQc RUU^ T_^U,

! MU XQfU Y^S\eTUT dUSX^YSQ\ TUdQY\c gYdXY^ dXU Ie``\U]U^dQbi A^V_b]QdY_^ QTTY^W dXU QTTYdY_^Q\ Y^V_b]QdY_^c
bUaeYbUT Ri HUVUbUUc,

! MU XQfU Y^S\eTUT TUdQY\c _^ dXU Uh`UbY]U^dQ\ cUde` Qc bUaeUcdUT Ri dXU bUfYUgUbc,

! MU XQfU QTTUT Y^ dXU ]QY^ dUhd Q SYdQdY_^ d_ N11P* Q^ QbdYS\U bUSU^d\i `_cdUT _^ dXU QbhYf* gXYSX cX_gc dXQd
dUcdY^W dXU ^_^S\QccYSQ\Ydi _V Q >bYdj+di`U TYcdbYRedY_^ dXQd T_Uc ^_d QSXYUfU `UbVUSd S_bbU\QdY_^c RUdgUU^ dXU
cUddY^W fQbYQR\U Y^ :\YSU'c (;_R'c) \QR Q^T <XQb\YU'c \QR SQ^ RU bU\QdUT d_ Q ;U\\+di`U cSU^QbY_ Red _^\i Q
^_^cdQ^TQbT _^U gXUbUY^ dXUbU Yc Q VQY\ebU _V ]UQcebU]U^d TU`U^TU^SU, Feb TYcSeccY_^ _V dXUcU YTUQc cX_e\T
S\QbYVi dXU TY"UbU^SUc RUdgUU^ _eb Uh`UbY]U^d Q^T Q cdQ^TQbT ;U\\ cSU^QbY_, JXYc ^Ug QbdYS\U Q\c_ TU]_^cdbQdUc
dXU bU\UfQ^SU Q^T bYSX^Ucc _V `Ubc`USdYfUc _V _eb g_b[,

! MU XQfU S_bbUSdUT Q\\ dXU V_e^T di`_c,
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Reviewers' comments:

Reviewer #1 (Remarks to the Author): 

I read through the replies to my previous comments and the changes made in the manuscript. I would 
like to first thank the authors for the detailed replies to my comments. I am satisfied with most of them. 
However, I have a different opinion on the potential problems caused by post-selecting the events 

where the external input for measuring a photon in a station coincides with the outcome of measuring 
another photon at the same station. The authors think that this post-selection is the same as the post-

selection due to the low detection efficiency in a Bell test. On the other hand, I think that the uses of 
external inputs and the corresponding post-selection introduce more fundamental problems than the 

detection loophole. First, the triangle causal structure studied in this work does not require any 
external input, while in the experiment reported in this work there are external inputs (although the 
authors didn't call them external inputs explicitly). How can one justify the experiment as a faithful 

realization of the triangle causal structure studied? Here I apologize for the unclear statement "this is 
not a faithful realization of the Fritz distribution" in my previous report. I meant "this is not a faithful 

realization of the triangle causal structure". Second, the post-selection due to the low detection 
efficiency can be justified by the fair sampling condition (that is, the sub-ensemble of detected 
particles is a fair representation of the whole ensemble). Can one justify the post-selection based on 

the coincidence between the external input and measurement outcome in the same way? It seems to 
me that the post-selection based on coincidence introduces correlation or artificial causal connection 

between two events, while the fair sampling conveys the independence of particle behavior from 
detection efficiency. 

To sum up, I don't think that the experiment reported in this work is a faithful realization or 
demonstration of the triangle casual structure the authors want to study. Therefore I cannot 

recommend the publication of this work in Nature Communications. 

Reviewer #2 (Remarks to the Author): 

I have read the revised manuscript, and I happy with all but one of the author’s responses to my 

original comments. I still have some misgivings about the discussion of the source independence. 

I appreciate the author’s response and essentially agree with what they wrote in the letter. However, I 

find that their modification of the manuscript does not entirely reflect this. In particular, the following 
sentence I the paper stands out: “To justify the assumption of source independence, it is essential to 

use non-synchronized lasers to pump the generation crystals that act as sources.” 

Of course, using different lasers makes this easier to justify on an intuitive level, but they have not 

convinced me that it is “essential”. Are the lasers powered by the same circuit? Could correlations 
arise from electrical power supplies? Of course, given our current understanding of the experiment, 

this is most likely not the case. But it is also most likely not the case, given our current understanding 
of such experiments, that the same laser pumping three different non-linear crystals will generate 

correlations between the sources. Perhaps an argument could be made based on the spatial 
separation of the lasers, but that is not provided. 

To be honest, I do not know exactly what they should say about this point. I understand their 
motivation to use three separate lasers, but it seems to me that this is simply a based on a feeling and 

not on the underlying physics. I worry that as it is written (worded very strongly, and without 
appropriate justification) the reader may take the authors’ approach as a solution to this problem, 
when it may not be. 



Reviewer #3 (Remarks to the Author): 

Regarding my main comment on replacing two of the singlets with classical sources, the authors 
mention that: 

1- This is “a feat rather than a failure of our implementation” and “the fact we have noisy data implies 
we cannot rely on a standard Bell test” 

2- This setup “can in principle be useful also for realizing other quantum distributions” and “in this 

way, we demonstrate general analysis tools for a real and versatile quantum network, where each 
involved source is able to generate and distribute quantum states” 

In my opinion none of these points are convincing in making the experimental setup complicated. I 
agree that with this setup one needs new tools, beyond the CHSH inequality, to rule out classicality. 

Yet as far as I understand the main point of the paper is an experimental demonstration of nonlocality 
via Fritz’s distribution. If it’s about the the tools to prove nonlocality, as already raised in the reviews, 

they are more or less known and the argument that no one has applied them on real experimental 
data is not convincing to me. The authors also argue that this setup (with three shared entangled 
states) is useful to demonstrate nonlocality of other distributions in the triangle network. This is 

actually a good point, but why the authors didn’t use this setup for other such distributions in the 
literature that do require three entangled states as shared sources. 

Overall although I believe this paper has several interesting points and has developed techniques that 
would be useful in the study and experimental realization of network nonlocality, I cannot spot a 

strong selling point that makes it appropriate for Nature Communications. 



<EPLY TO <EVIEWER ,

6 READ THROUGH THE REPLIES TO MY PREVIOUS COMMENTS AND THE CHANGES MADE IN THE MANUSCRIPT+ 6
WOULD LIKE TO "RST THANK THE AUTHORS FOR THE DETAILED REPLIES TO MY COMMENTS+ 6 AM SATIS"ED WITH MOST
OF THEM+

IQ `TMZW `TQ DQbUQcQ^ R[^ `TQU^ OM^QRaX ^QMPUZS [R [a^ c[^W MZP R[^ MOWZ[cXQPSUZS `TQ M\\^[\^UM`QZQ__ [R [a^
^Q\XUQ_ `[ Y[_` [R `TQ \[UZ`_ ^MU_QP UZ `TQ \^QbU[a_ ^Q\[^`+ IQ Z[c ^Q_aNYU` `TQ c[^W MR`Q^ TMbUZS \Q^R[^YQP M ZQc
Qd\Q^UYQZ` `TM` YMWQ_ a_Q [R RM_` RQQP*R[^cM^P [R YQM_a^QYQZ`_ MZP _[ cU`T[a` ^QXeUZS [Z PM`M \[_` _QXQO`U[Z+ =Z `TU_
cMe) M_ PQ`MUXQP UZ cTM` R[XX[c_ NQX[c) cQ RaXXe "d `TQ YMV[^ U__aQ ^MU_QP Ne DQbUQcQ^ -+

5OWEVER) 6 HAVE A DI!ERENT OPINION ON THE POTENTIAL PROBLEMS CAUSED BY POST*SELECTING THE EVENTS
WHERE THE EXTERNAL INPUT FOR MEASURING A PHOTON IN A STATION COINCIDES WITH THE OUTCOME OF MEASURING
ANOTHER PHOTON AT THE SAME STATION+ >HE AUTHORS THINK THAT THIS POST*SELECTION IS THE SAME AS THE
POST*SELECTION DUE TO THE LOW DETECTION E$CIENCY IN A 2ELL TEST+ :N THE OTHER HAND) 6 THINK THAT THE
USES OF EXTERNAL INPUTS AND THE CORRESPONDING POST*SELECTION INTRODUCE MORE FUNDAMENTAL PROBLEMS
THAN THE DETECTION LOOPHOLE+ 4IRST) THE TRIANGLE CAUSAL STRUCTURE STUDIED IN THIS WORK DOES NOT REQUIRE
ANY EXTERNAL INPUT) WHILE IN THE EXPERIMENT REPORTED IN THIS WORK THERE ARE EXTERNAL INPUTS 'ALTHOUGH
THE AUTHORS DIDN&T CALL THEM EXTERNAL INPUTS EXPLICITLY(+ 5OW CAN ONE JUSTIFY THE EXPERIMENT AS A
FAITHFUL REALIZATION OF THE TRIANGLE CAUSAL STRUCTURE STUDIED0 5ERE 6 APOLOGIZE FOR THE UNCLEAR STATEMENT
%THIS IS NOT A FAITHFUL REALIZATION OF THE 4RITZ DISTRIBUTION% IN MY PREVIOUS REPORT+ 6 MEANT %THIS
IS NOT A FAITHFUL REALIZATION OF THE TRIANGLE CAUSAL STRUCTURE%+ =ECOND) THE POST*SELECTION DUE TO THE
LOW DETECTION E$CIENCY CAN BE JUSTI"ED BY THE FAIR SAMPLING CONDITION 'THAT IS) THE SUB*ENSEMBLE OF
DETECTED PARTICLES IS A FAIR REPRESENTATION OF THE WHOLE ENSEMBLE(+ 3AN ONE JUSTIFY THE POST*SELECTION
BASED ON THE COINCIDENCE BETWEEN THE EXTERNAL INPUT AND MEASUREMENT OUTCOME IN THE SAME WAY0
6T SEEMS TO ME THAT THE POST*SELECTION BASED ON COINCIDENCE INTRODUCES CORRELATION OR ARTI"CIAL CAUSAL
CONNECTION BETWEEN TWO EVENTS) WHILE THE FAIR SAMPLING CONVEYS THE INDEPENDENCE OF PARTICLE BEHAVIOR
FROM DETECTION E$CIENCY+

IQ `TMZW `TQ DQbUQcQ^ R[^ _`^Q__UZS `TU_ \[UZ`+ IQ MS^QQ `TM` `TU_ cM_ M _Q^U[a_ P^McNMOW R^[Y [a^ \^QbU[a_
Qd\Q^UYQZ`MX UY\XQYQZ`M`U[Z) M \[_`*_QXQO`QP UY\XQYQZ`M`U[Z [R `TQ :^U`f PU_`^UNa`U[Z `TM`) M_ O[^^QO`Xe \[UZ`QP [a` Ne
`TQ DQbUQcQ^) O[aXP Z[` NQ OXMUYQP `[ NQ M RMU`TRaX UY\XQYQZ`M`U[Z [R `TQ `^UMZSXQ OMa_MX _`^aO`a^Q+

;UbQZ `TQ ^QXQbMZOQ [R UY\XQYQZ`UZS Z[Z*OXM__UOMX O[^^QXM`U[Z_ UZ `TQ `^UMZSXQ _OQZM^U[ R[^ `TQ bQ^e "^_` `UYQ) cQ
TMbQ PQOUPQP `[ MPM\` MZP OTMZSQ [a^ Qd\Q^UYQZ`MX _Q`a\+ =Z [a^ ZQc Qd\Q^UYQZ`) cQ P[ Z[` \Q^R[^Y `TU_ \[_`*_QXQO`U[Z
MZP UZPQQP UY\XQYQZ` M RMU`TRaX ^QMXUfM`U[Z [R `TQ :^U`f PU_`^UNa`U[Z MZP `TQ `^UMZSXQ OMa_MX _`^aO`a^Q+

DQYQYNQ^ `TM` UZ [^PQ^ `[ MOTUQbQ `TM`) `TQ YQM_a^QYQZ`_ \Q^R[^YQP Ne 5XUOQ MZP 6[N O[^^Q_\[ZP `[ _Q\M^MNXQ
YQM_a^QYQZ` [Z M \MU^ [R ]aNU`_ O[YUZS R^[Y UZPQ\QZPQZ` _[a^OQ_) UZ _aOT M cMe `TM` `TQ YQM_a^QYQZ` NM_U_ [R `TQ
_QO[ZP \T[`[Z PQ\QZP_ [Z `TQ YQM_a^QYQZ` [a`O[YQ [R `TQ "^_`+ 8U!Q^QZ` R^[Y `TQ \^QbU[a_ Qd\Q^UYQZ` cTQ^Q [ZQ
O[aXP M^SaQ `TM` cQ UZPQQP TMbQ `c[ UZ\a`_) UZ `TU_ OM_Q) `TQ YQM_a^QYQZ`_ \Q^R[^YQP Ne 5XUOQ MZP 6[N OMZ NQ _QQZ
M_ M _UZSXQ BAH? YQM_a^QYQZ` '`TQ [ZQ PQ_O^UNQP Ne :^U`f UZ TU_ [^USUZMX \M\Q^(+

=Z [a^ ZQc Qd\Q^UYQZ` `TU_ U_ MOTUQbQP Ne M\\^[\^UM`QXe P^UbUZS [\`UOMX _cU`OTQ_ `T^[aST MZ QXQO`^[ZUO P^UbQ^ cTUOT
^QOQUbQ_ _USZMX_ O[YUZS R^[Y OXM__UOMX _[a^OQ_ !# MZP !$ '`T[_Q O[ZZQO`UZS 5XUOQ MZP 6[N `[ 7TM^XUQ( MZP P^UbQ_ `TQ
[a`\a` \[^` [R `TQ [\`UOMX _cU`OT NM_QP [Z `TQ ^Q_aX`_ #! MZP $!+ FTQ _QO[ZP YQM_a^QYQZ` [a`O[YQ_) #" MZP $" M^Q
[N`MUZQP Ne \Q^R[^YUZS M \[XM^UfM`U[Z YQM_a^QYQZ` [Z `TQ QZ`MZSXQP \T[`[Z_ '`TQ _`M`Q _TM^QP Ne 5XUOQ MZP 6[N(
\^[PaOQP Ne `TQ \\>FB _[a^OQ `T^[aST M TMXR*cMbQ\XM`Q '<IB( MZP M \[XM^UfUZS NQMY _\XU``Q^ 'B6E() UY\XQYQZ`QP
UZ "NQ^+ =Z `a^Z) `TQ YQM_a^QYQZ` [a`O[YQ_ %! MZP %" [R 7TM^XUQ M^Q YQM_a^QP UZPQ\QZPQZ`Xe Ne PU^QO`Xe RQQPUZS `TQ
QXQO`^UOMX _USZMX_ \^[PaOQP Ne !# MZP !$ UZ`[ M `UYQ*`[* PUSU`MX O[ZbQ^`Q^ 'F87(+

IU`T `TU_ ZQc _Q`a\ cQ Z[` [ZXe RMU`TRaXXe UY\XQYQZ` `TQ `^UMZSXQ OMa_MX _`^aO`a^Q Na` MX_[ UZO^QM_QP `TQ O[^^QXM`U[Z_
NQ`cQQZ #! MZP %! M_ cQXX M_ NQ`cQQZ $! MZP %") `TM` U_) ^QPaOQP `TQ \[`QZ`UMX Q!QO` [R YQM_a^QYQZ` PQ\QZPQZOQ+ =Z
\^MO`UOQ) `TU_ YQMZ_ `TM` Z[c cQ M^Q MX_[ MNXQ `[ bU[XM`Q M Z[bQX OXM__ [R QZ`^[\UO UZQ]aMXU`UQ_ `TM` cQ TMbQ ^QOQZ`Xe
PQ^UbQP UZ DQR+ J//L [R `TQ YMUZ `Qd`) MXX[cUZS R[^ MZ QXQSMZ` OQ^`U"OM`U[Z [R `TQ Z[Z*OXM__UOMXU`e [R [a^ `^UMZSXQ
ZQ`c[^W+

>O SUM UP) 6 DON&T THINK THAT THE EXPERIMENT REPORTED IN THIS WORK IS A FAITHFUL REALIZATION OR DEMON*
STRATION OF THE TRIANGLE CASUAL STRUCTURE THE AUTHORS WANT TO STUDY+ >HEREFORE 6 CANNOT RECOMMEND
THE PUBLICATION OF THIS WORK IN 9ATURE 3OMMUNICATIONS+

5_ Qd\XMUZQP MN[bQ MZP PQ`MUXQP UZ `TQ ZQc bQ^_U[Z [R `TQ YMZa_O^U\`) cQ TMbQ `MWQZ `TQ DQbUQcQ^&_ O^U`UOU_Y bQ^e



_Q^U[a_Xe MZP PQ_USZQP M ZQc Qd\Q^UYQZ`MX _Q`a\ `TM` RMU`TRaXXe UY\XQYQZ`_) R[^ `TQ "^_` `UYQ) `TQ :^U`f PU_`^UNa`U[Z
MZP `Ta_ cU`ZQ__Q_ `TQ Z[Z*OXM__UOMXU`e [R O[^^QXM`U[Z_ M^U_UZS UZ M `^UMZSXQ ZQ`c[^W+

IQ [ZOQ Y[^Q `TMZW `TQ DQbUQcQ^ R[^ `TQ O[YYQZ` `TM`) cQ NQXUQbQ) XQP `[ _aN_`MZ`UMX UY\^[bQYQZ`_ UZ [a^ c[^W
MZP U`_ \[`QZ`UMX UY\MO`+ IU`T `TM`) cQ T[\Q `TQ ^QbUQcQ^ OMZ Z[c ^QO[YYQZP \aNXUOM`U[Z UZ @M`a^Q 7[YYaZUOM`U[Z_+



<EPLY TO <EVIEWER -

6 HAVE READ THE REVISED MANUSCRIPT) AND 6 HAPPY WITH ALL BUT ONE OF THE AUTHOR&S RESPONSES TO MY
ORIGINAL COMMENTS+ 6 STILL HAVE SOME MISGIVINGS ABOUT THE DISCUSSION OF THE SOURCE INDEPENDENCE+

IQ `TMZW `TQ DQbUQcQ^ R[^ `TQ \[_U`UbQ M__Q__YQZ` [R [a^ c[^W MZP `TQU^ _aSSQ_`U[Z+ DQSM^PUZS `TQ \[UZ` ^MU_QP Ne
`TQ ^QbUQcQ^) UZ cTM` R[XX[c_ cQ \^[bUPQ Ra^`TQ^ OXM^U"OM`U[Z+

6 APPRECIATE THE AUTHOR&S RESPONSE AND ESSENTIALLY AGREE WITH WHAT THEY WROTE IN THE LETTER+ 5OWEVER)
6 "ND THAT THEIR MODI"CATION OF THE MANUSCRIPT DOES NOT ENTIRELY RE#ECT THIS+ 6N PARTICULAR) THE FOLLOWING
SENTENCE 6 THE PAPER STANDS OUT/ @>O JUSTIFY THE ASSUMPTION OF SOURCE INDEPENDENCE) IT IS ESSENTIAL
TO USE NON*SYNCHRONIZED LASERS TO PUMP THE GENERATION CRYSTALS THAT ACT AS SOURCES+% :F COURSE) USING
DI!ERENT LASERS MAKES THIS EASIER TO JUSTIFY ON AN INTUITIVE LEVEL) BUT THEY HAVE NOT CONVINCED ME THAT
IT IS @ESSENTIAL%+ 1RE THE LASERS POWERED BY THE SAME CIRCUIT0 3OULD CORRELATIONS ARISE FROM ELECTRICAL
POWER SUPPLIES0 :F COURSE) GIVEN OUR CURRENT UNDERSTANDING OF THE EXPERIMENT) THIS IS MOST LIKELY NOT
THE CASE+ 2UT IT IS ALSO MOST LIKELY NOT THE CASE) GIVEN OUR CURRENT UNDERSTANDING OF SUCH EXPERIMENTS)
THAT THE SAME LASER PUMPING THREE DI!ERENT NON*LINEAR CRYSTALS WILL GENERATE CORRELATIONS BETWEEN THE
SOURCES+ ;ERHAPS AN ARGUMENT COULD BE MADE BASED ON THE SPATIAL SEPARATION OF THE LASERS) BUT THAT IS
NOT PROVIDED+ >O BE HONEST) 6 DO NOT KNOW EXACTLY WHAT THEY SHOULD SAY ABOUT THIS POINT+ 6 UNDERSTAND
THEIR MOTIVATION TO USE THREE SEPARATE LASERS) BUT IT SEEMS TO ME THAT THIS IS SIMPLY BASED ON A FEELING
AND NOT ON THE UNDERLYING PHYSICS+ 6 WORRY THAT AS IT IS WRITTEN 'WORDED VERY STRONGLY) AND WITHOUT
APPROPRIATE JUSTI"CATION( THE READER MAY TAKE THE AUTHORS& APPROACH AS A SOLUTION TO THIS PROBLEM)
WHEN IT MAY NOT BE+

IQ `TMZW `TQ ^QRQ^QQ R[^ `TQ O[YYQZ`) cTUOT XQP a_ `[ NQ``Q^ OXM^URe `TU_ \[UZ`+ IQ "^_` Z[`Q `TM`) UZ [^PQ^ `[ MPP^Q__
`TQ \[_`*_QXQO`U[Z X[[\T[XQ [R `TQ \^QbU[a_ UY\XQYQZ`M`U[Z) cQ \Q^R[^YQP M ZQc Qd\Q^UYQZ`+ Fc[ [R `TQ _[a^OQ_ TMbQ
OTMZSQP) cTUOT M^Q Z[c ]aMZ`aY ^MZP[Y ZaYNQ^ SQZQ^M`[^_ _TM^UZS OXM__UOMXXe O[^^QXM`QP NU`_ MY[ZS `TQ \M^`UQ_)
R[XX[cUZS `TQ `[\[X[Se [R `TQ `^UMZSXQ ZQ`c[^W+ 5X_[) UZ `TU_ OM_Q) `TQ UZPQ\QZPQZOQ U_ QZR[^OQP Ne `TQ RMO` `TM` cQ a_Q
Z[Z*_eZOT^[ZUfQP _[a^OQ_ cT[_Q PQbUOQ_ M^Q \[cQ^QP Ne PU!Q^QZ` QXQO`^UOMX [a`XQ`_+

DQSM^PUZS `TQ \[UZ` [Z `TQ UZPQ\QZPQZOQ [R `TQ _[a^OQ_+ IQ Z[`UOQ `TM` `TQ M__aY\`U[Z [R _[a^OQ UZPQ\QZPQZOQ U_
YM`TQYM`UOMXXe Q]aUbMXQZ` MZP \Te_UOMXXe bQ^e _UYUXM^ `[ `TQ YQM_a^QYQZ` UZPQ\QZPQZOQ M__aY\`U[Z '_QQ R[^ UZ_`MZOQ
DQR+J0L [R `TQ YMUZ `Qd`(+ 5_ _aOT) U` U_ UY\[__UNXQ `[ RaXXe Va_`URe U`+ FTQ NQ_` [ZQ OMZ P[ U_ `[ YMWQ MZe O[^^QXM`U[Z_
NQ`cQQZ `TQ _[a^OQ_ M_ aZXUWQXe M_ \[__UNXQ+

5_ `TQ DQbUQcQ^ \[UZ`_ [a`) SUbQZ [a^ Oa^^QZ` aZPQ^_`MZPUZS [R _aOT Qd\Q^UYQZ`_) cQ c[aXP Qd\QO` `TM` Z[ O[^^QXM*
`U[Z_ c[aXP NQ SQZQ^M`QP QbQZ UR cQ a_Q `TQ _MYQ XM_Q^ _[a^OQ_+ 6a` `TM` M^SaYQZ` c[aXP ^Q]aU^Q M \^QOU_Q aZPQ^_`MZPUZS
MZP PQ_O^U\`U[Z [R `TQ \Te_UOMX M\\M^M`a_) `TM` U_) U_ PQbUOQ PQ\QZPQZ`+ CaU`Q `TQ [\\[_U`Q) [a^ MUY TQ^Q U_ `[ c[^W
[Z M PQbUOQ*UZPQ\QZPQZ` R^MYQc[^W MZP M_ _aOT [ZXe M__aYQ O[Z_`^MUZ`_ M^U_UZS R^[Y `TQ OMa_MX _`^aO`a^Q UY\[_QP
[Z `TQ Qd\Q^UYQZ`+ FTUZW) R[^ UZ_`MZOQ) [R M O^e\`[S^M\TUO M\\XUOM`U[Z cTQ^Q `TQ _QOa^U`e [R `TQ \^[`[O[X ^QXUQ_ [Z `TQ
UZPQ\QZPQZOQ [R `TQ _[a^OQ_+ =Z _aOT NXMOW N[d _OQZM^U[ 'cTQ^Q cQ P[Z&` WZ[c `TQ aZPQ^XeUZS \Te_UO_ MZP M_ _aOT
OMZZ[` QY\X[e `TQ M^SaYQZ` [R `TQ ^QbUQcQ^( cQ OMZ NQ \XMeUZS MSMUZ_` MZ QMbQ_P^[\\Q^+ FTa_) U` c[aXP YMWQ Z[
_QZ_Q `[ M__aYQ `TM` `TQ O[^^QXM`U[Z_ O[YUZS R^[Y M _UZSXQ _[a^OQ 'XUWQ a_UZS `TQ _MYQ XM_Q^( M^Q UZ RMO` UZPQ\QZPQZ`
'`TM` c[aXP UZPQQP bU[XM`Q `TQ NM_U_ [R OMa_MX UZRQ^QZOQ) `TQ \^UZOU\XQ [R RMU`TRaXXZQ__(+

=Z _aYYM^e) `TQ UZPQ\QZPQZOQ [R _[a^OQ_ U_ M X[[\T[XQ UZ MZe OMa_MX ZQ`c[^W Qd\Q^UYQZ`+ FTQ NQ_` [ZQ OMZ P[ U_ `[
YMWQ aZRMU`TRaX O[^^QXM`U[Z_ M_ aZXUWQXe M_ \[__UNXQ MZP cQ O[Z_UPQ^ `TM` `[ a_Q Z[Z*_eZOT^[ZUfQP _[a^OQ_ U_ M ZM`a^MX
cMe `[ MOTUQbQ `TM`+

=Z MZe OM_Q) cQ MS^QQ cU`T `TQ DQbUQcQ^) MZP UZ [^PQ^ `[ Mb[UP O[ZRa_U[Z_ cQ ^QY[bQP `TQ c[^PUZS %Q__QZ`UMX% MZP
MPPQP `TQ R[XX[cUZS _QZ`QZOQ UZ `TQ 9d\Q^UYQZ`MX EQ`a\ _QO`U[Z3 KG_UZS _\M`UMXXe _Q\M^M`QP Z[Z*_eZOT^[ZUfQP _[a^OQ_) [R
PU!Q^QZ` ZM`a^Q_) QZR[^OQ_ `TQ UZPQ\QZPQZOQ [R `TQ _[a^OQ_) MX_[ TMbUZS PU^QO` M\\XUOM`U[Z_ UZ ]aMZ`aY O[YYaZUOM`U[Z
\^[`[O[X_+ @[`Q) T[cQbQ^) `TM` `TQ UZPQ\QZPQZOQ [R `TQ _[a^OQ_ _`UXX ^QYMUZ_ MZ M__aY\`U[Z) O[Z_UPQ^UZS `TM` `TU_
M__aY\`U[Z OMZ MXcMe_ NQ bU[XM`QP Ne _a\Q^PQ`Q^YUZU_`UO Y[PQX_ J1.L%+



<EPLY TO <EVIEWER .

<EGARDING MY MAIN COMMENT ON REPLACING TWO OF THE SINGLETS WITH CLASSICAL SOURCES) THE AUTHORS
MENTION THAT/ ,* >HIS IS @A FEAT RATHER THAN A FAILURE OF OUR IMPLEMENTATION% AND @THE FACT WE HAVE
NOISY DATA IMPLIES WE CANNOT RELY ON A STANDARD 2ELL TEST% -* >HIS SETUP @CAN IN PRINCIPLE BE USEFUL ALSO
FOR REALIZING OTHER QUANTUM DISTRIBUTIONS% AND @IN THIS WAY) WE DEMONSTRATE GENERAL ANALYSIS TOOLS FOR
A REAL AND VERSATILE QUANTUM NETWORK) WHERE EACH INVOLVED SOURCE IS ABLE TO GENERATE AND DISTRIBUTE
QUANTUM STATES% 6N MY OPINION) NONE OF THESE POINTS ARE CONVINCING IN MAKING THE EXPERIMENTAL SETUP
COMPLICATED+ 6 AGREE THAT WITH THIS SETUP ONE NEEDS NEW TOOLS) BEYOND THE 35=5 INEQUALITY) TO RULE OUT
CLASSICALITY+ ?ET AS FAR AS 6 UNDERSTAND THE MAIN POINT OF THE PAPER IS AN EXPERIMENTAL DEMONSTRATION
OF NONLOCALITY VIA 4RITZ&S DISTRIBUTION+ 6F IT&S ABOUT THE TOOLS TO PROVE NONLOCALITY) AS ALREADY RAISED
IN THE REVIEWS) THEY ARE MORE OR LESS KNOWN AND THE ARGUMENT THAT NO ONE HAS APPLIED THEM ON REAL
EXPERIMENTAL DATA IS NOT CONVINCING TO ME+ >HE AUTHORS ALSO ARGUE THAT THIS SETUP 'WITH THREE SHARED
ENTANGLED STATES( IS USEFUL TO DEMONSTRATE NONLOCALITY OF OTHER DISTRIBUTIONS IN THE TRIANGLE NETWORK+
>HIS IS ACTUALLY A GOOD POINT) BUT WHY THE AUTHORS DIDN&T USE THIS SETUP FOR OTHER SUCH DISTRIBUTIONS
IN THE LITERATURE THAT DO REQUIRE THREE ENTANGLED STATES AS SHARED SOURCES+

IQ `TMZW `TQ ^QbUQcQ^ R[^ `TQ O[YYQZ`_ MZP ]aQ_`U[Z_ `TM` OQ^`MUZXe TMbQ Y[`UbM`QP a_ `[ \Q^R[^Y M ZQc MZP NQ``Q^
Qd\Q^UYQZ` UY\XQYQZ`UZS) R[^ `TQ "^_` `UYQ) `TQ :^U`f PU_`^UNa`U[Z UZ M `^UMZSXQ OMa_MX _`^aO`a^Q+ =Z `TU_ ZQc bQ^_U[Z)
cQ \Q^R[^Y YQM_a^QYQZ`_ Va_` M_ \^Q_O^UNQP Ne :^U`f&_ [^USUZMX \M\Q^ 'cU`T `TQ RQQPR[^cM^P [R OXM__UOMX UZR[^YM`U[Z
MZP ^QMX*`UYQ NM_U_ MPM\`M`U[Z) _QQ [a^ DQ\Xe `[ DQbUQcQ^ - R[^ PQ`MUX_( MZP R[XX[cUZS `TQ DQbUQcQ^&_ _aSSQ_`U[Z cQ
TMbQ Z[c ^Q\XMOQP `c[ [R `TQ QZ`MZSXQP _[a^OQ_ Ne OXM__UOMX _[a^OQ_ [R O[^^QXM`U[Z+ FTU_ TM_ MXX[cQP a_ `[ _USZU"OMZ`Xe
UY\^[bQ `TQ O[^^QXM`U[Z_ NQ`cQQZ 5XUOQ,6[N MZP 7TM^XUQ YQM_a^QYQZ` [a`O[YQ_ MZP MPP M ZQc MZP QXQSMZ` cMe [R
`Q_`UZS `TQ Z[Z*OXM__UOMXU`e [R `TQ O[^^QXM`U[Z_ UZ `TQ `^UMZSXQ ZQ`c[^W3 MZ QZ`^[\UO UZQ]aMXU`e `TM` cQ TMbQ ^QOQZ`Xe
UZ`^[PaOQP UZ J//L+

6QR[^Q QZ`Q^UZS `TQ PQ`MUX_ [R `TQ ZQc Qd\Q^UYQZ`) XQ` a_ `MWQ `TQ OTMZOQ `[ MZ_cQ^ cTe cQ TMbQ Z[` a_QP `TQ
\^QbU[a_ ZQ`c[^W_ cU`T `T^QQ _[a^OQ_ [R QZ`MZSXQP _`M`Q_ `[ `Q_` PU_`^UNa`U[Z `TM` UZPQQP ZQQP_ QZ`MZSXQYQZ` UZ MXX
_[a^OQ_+ FTQ MZ_cQ^ U_ _UY\Xe `TQ aZRQM_UNUXU`e [R _aOT QdMY\XQ_ `[ MZe Qd\Q^UYQZ`MX `Q_` UZ `TQ ZQM^ Ra`a^Q 'M` XQM_`
UZ \T[`[ZUO \XM`R[^Y_(+ :[^ UZ_`MZOQ) `TQ PU_`^UNa`U[Z R[aZP UZ DQR+J-2L [R `TQ YMUZ `Qd` P[ ^Q]aU^Q QZ`MZSXQYQZ` UZ
`TQ `T^QQ _[a^OQ_) T[cQbQ^) U` MX_[ ^Q]aU^Q_ YQM_a^QYQZ`_ UZ O[Y\XUOM`QP MZP aZa_aMX QZ`MZSXQP NM_U_ '`TM` `[ [a^
WZ[cXQPSQ M^Q Z[` WZ[cZ T[c `[ NQ UY\XQYQZ`QP cU`T \T[`[Z_( MZP Ra^`TQ^Y[^Q) `TQ^Q U_ Z[ ^[Na_`ZQ__ MZMXe_U_ [^
MZe Qd\Q^UYQZ`MXXe RQM_UNXQ UZQ]aMXU`e PQ^UbQP `[ `Q_` U` aZ`UX `TU_ PMe+ IQ OQ^`MUZXe MS^QQ `TM` QZ`MZSXQP YQM_a^QYQZ`_
M^Q MZ Q__QZ`UMX UZS^QPUQZ` `[ aZX[OWUZS `TQ RaXX \[cQ^ [R ]aMZ`aY ZQ`c[^W_+ 6a` [ZQ _T[aXP MX_[ Z[`UOQ `TM` cQ M^Q
_`UXX M` `TQ \^QbU[a_ _`MSQ3 `[ [a^ WZ[cXQPSQ) cQ M^Q `TQ "^_` `[ \^[bQ Qd\Q^UYQZ`MXXe Z[Z*OXM__UOMX O[^^QXM`U[Z_ UZ M
`^UMZSXQ ZQ`c[^W) cU`T[a` `TQ a_Q [R Qd`Q^ZMX UZ\a`_+

FTM` _MUP) cQ c[aXP XUWQ `[ ^QUZR[^OQ `TM` [a^ RMU`TRaX UY\XQYQZ`M`U[Z [R `TQ `^UMZSXQ OMa_MX _`^aO`a^Q MZP :^U`f
PU_`^UNa`U[Z U_ Z[` M _UY\XQ [XP 6QXX `Q_`+ FTQ^Q M^Q `c[ O[Y\XQYQZ`M^e cMe_ [R _QQUZS U`+

:U^_`) R^[Y M NXMOW*N[d \Q^_\QO`UbQ) `TQ ]aQ_`U[Z cQ M^Q MPP^Q__UZS UZ `TU_ \M\Q^ OMZ NQ OM_` M_3 OMZ `TQ O[^^QXM`U[Z_
[N_Q^bQP UZ [a^ Qd\Q^UYQZ` NQ Qd\XMUZQP Ne M OXM__UOMX `^UMZSXQ OMa_MX Y[PQX4 AR O[a^_Q) `TQ O[^^QXM`U[Z_ cQ SQZQ^M`Q
Qd\Q^UYQZ`MXXe M^Q Y[`UbM`QP Ne 6QXX&_ `TQ[^QY) Na` [a^ \^[[R [R Z[Z*OXM__UOMXU`e U_ O[Y\XQ`QXe UZPQ\QZPQZ` [R U`+ :[^
UZ_`MZOQ) MZe[ZQ MOOQ\`UZS `TM` `TQ UZ#M`U[Z UZQ]aMXU`e N[aZP_ `TQ _Q` [R OXM__UOMXXe MXX[cQP O[^^QXM`U[Z_ UZ `^UMZSXQ
c[aXP MS^QQ `TM` M bU[XM`U[Z [R U` U_ M \^[[R [R `TQ UZO[Y\M`UNUXU`e [R _aOT O[^^QXM`U[Z cU`T `TQ OXM__UOMX `^UMZSXQ Y[PQX)
QbQZ UR `TQ \Q^_[Z TMP ZQbQ^ TQM^P [R 6QXX&_ `TQ[^QY NQR[^Q 'M_ c[aXP NQ `TQ OM_Q R[^ ^Q_QM^OTQ^_ UZ `TQ "QXP [R OMa_MX
UZRQ^QZOQ(+

5 _QO[ZP \Q^_\QO`UbQ U_ MXX[cQP Ne `TQ ZQc QZ`^[\UO UZQ]aMXU`e cQ Z[c bU[XM`Q Qd\Q^UYQZ`MXXe+ FTU_ UZQ]aMXU`e ^QXM`Q_
`TQ XQbQX [R `TQ 7<E< UZQ]aMXU`e bU[XM`U[Z cU`T `TQ MY[aZ` [R YQM_a^QYQZ` PQ\QZPQZOQ UZ M _`MZPM^P 6QXX `Q_`+ FTQ
\[UZ` U_ `TM` cTUXQ UZ M _`MZPM^P 6QXX `Q_` [ZQ OMZZ[` PU^QO`Xe MOOQ__ `TQ XQbQX [R YQM_a^QYQZ` PQ\QZPQZOQ \^Q_QZ` UZ `TQ
Qd\Q^UYQZ`) UYYQ^_UZS `TQ 6QXX OMa_MX _`^aO`a^Q UZ`[ `TQ `^UMZSXQ `TM` NQO[YQ_ \[__UNXQ+ AZ [ZQ _UPQ) `TQ O[^^QXM`U[Z_
NQ`cQQZ 5XUOQ) 6[N MZP 7TM^XUQ \Q^YU` `[ X[cQ^ N[aZP `TQ MY[aZ` [R PQ\QZPQZOQ `TQ YQM_a^QYQZ` OT[UOQ_ [R 5XUOQ MZP
6[N TMbQ cU`T `TQ _[a^OQ _TM^QP NQ`cQQZ `TQY+ AZ `TQ [`TQ^) M bU[XM`U[Z [R `TQ M__[OUM`QP QZ`^[\UO UZQ]aMXU`e MXX[c_
a_ `[ O[ZOXaPQ Z[Z*OXM__UOMXU`e) QbQZ UR _[YQ XQbQX [R YQM_a^QYQZ` PQ\QZPQZOQ U_ \^Q_QZ` UZ `TQ Qd\Q^UYQZ`) _[YQ`TUZS
`TM` OMZZ[` NQ P[ZQ UZ M _`MZPM^P 6QXX `Q_`+ FTM` U_) QbQZ UR [ZQ UZ_U_`_ [Z _QQUZS `TQ Qd\Q^UYQZ`MX UY\XQYQZ`M`U[Z
[R `TQ :^U`f PU_`^UNa`U[Z M_ M Y[^Q O[Y\XUOM`QP cMe [R P[UZS M 6QXX `Q_`) `TM` U_ M Z[bQX 6QXX `Q_`) [ZQ MXX[cUZS `[
]aMZ`U`M`UbQXe MPP^Q__ `TQ M__aY\`U[Z [R YQM_a^QYQZ` PQ\QZPQZOQ+ EQQUZS R^[Y `TU_ \Q^_\QO`UbQ) [a^ Qd\Q^UYQZ` OMZ
`Ta_ NQ _QQZ M_ O[Y\XQYQZ`M^e `[ `T[_Q _aOT M_ `TQ _`MZPM^P 6QXX `Q_`_ cU`T O[_YUO \T[`[Z_ J-L [^ `TM` QY\X[eUZS
TaYMZ ^MZP[YZQ__ 'DQR+J/-L [R `TQ YMUZ `Qd`(+ FTQ bU[XM`U[Z [R `TU_ QZ`^[\UO UZQ]aMXU`e U_ PQ`MUXQP UZ `TQ _QO`U[Z =H+7
* K6[aZPUZS YQM_a^QYQZ` PQ\QZPQZOQ MZP bU[XM`UZS MZ QZ`^[\UO UZQ]aMXU`e R[^ `TQ `^UMZSXQ ZQ`c[^W% * cTUOT cQ MPPQP
`[ `TQ ZQc bQ^_U[Z [R `TQ YMZa_O^U\`+



,+ 6N THE 6NTRODUCTION THE AUTHORS WRITE @+ + + ONLY TWO EXAMPLES OF PHOTONIC NETWORKS INVOLVING
INDEPENDENT SOURCES HAVE BEEN IMPLEMENTED IN A DEVICE*INDEPENDENT MANNER SO FAR) + + + % 6T&S UNCLEAR
WHY THE AUTHORS HERE ARE LIMITING THEIR DISCUSSION TO DEVICE*INDEPENDENT NETWORKS+ >HE EXPERIMENT
REPORTED HERE ISN&T DEVICE INDEPENDENT 'IN THE SENSE THAT THE USUAL LOCALITY) FREEDOM*OF*CHOICE) AND
DETECTOR E$CIENCY LOOPHOLES ARE LEFT OPEN(+

FTQ ^QRQ^QQ U_ ^UST` UZ _MeUZS `TM` %`TQ a_aMX X[OMXU`e) R^QQP[Y*[R*OT[UOQ) MZP PQ`QO`[^ Q$OUQZOe X[[\T[XQ_ M^Q XQR`
[\QZ%+ IQ UZPQQP _`^Q__ `TU_ \[UZ`_ UZ `TQ YMUZ `Qd`) N^UQ#e UZ `TQ UZ`^[PaO`U[Z MZP Y[^Q UZ PQ\`T UZ _QO`U[Z ===
* 9d\Q^UYQZ`MX EQ`a\+ 5N[a` `TQ X[OMXU`e X[[\T[XQ cQ _`M`Q3 %=Z `TU_ PQY[Z_`^M`U[Z) cQ P[ Z[` M``QY\` `[ MOTUQbQ
_\MOQ*XUWQ _Q\M^M`U[Z NQ`cQQZ `TQ ^QSU_`^M`U[Z [R `TQ [a`O[YQ_ #) $ MZP %+ J+++L =` U_ UY\[^`MZ` `[ Z[`Q) T[cQbQ^) `TM`
U` c[aXP _`UXX VW\ Va_`URe `TQ XMOW [R M .*cMe O[YY[Z OMa_Q+% =Z `TQ _MYQ _QO`U[Z) cQ MX_[ OXM^URe `TM`3 %J+++L PaQ `[
`TQ X[c Q$OUQZOUQ_ [R `TQ _UZSXQ \T[`[Z PQ`QO`[^_ '! " ,"1( cQ ^QXe [Z `TQ RMU^*_MY\XUZS M__aY\`U[Z+ J+++L OX[_UZS `TQ
PQ`QO`[^ X[[\T[XQ ^Q]aU^QP PQOMPQ_ [R Q![^`+% DQSM^PUZS `TQ R^QQP[Y*[R*OT[UOQ X[[\T[XQ) cQ _`^Q__ UZ `TQ UZ`^[PaO`U[Z
`TM` UZ ]aMZ`aY ZQ`c[^W_ MZP QbQZ Y[^Q _[ cU`T ^Q_\QO` `[ `TQ `^UMZSXQ ZQ`c[^W) [ZQ OMZ ^Q\XMOQ `TQ R^QQP[Y [R
OT[UOQ cU`T `TQ _[a^OQ UZPQ\QZPQZOQ M__aY\`U[Z) Z[`MNXe %MXX[c `TQ PQY[Z_`^M`U[Z [R Z[ZOXM__UOMXU`e cU`T[a` `TQ ZQQP
[R Qd`Q^ZMX R^QQXe OT[_QZ UZ\a`_%) M_ cQ Qd\Q^UYQZ`MXXe _T[c `T^[aST[a` UZ `TU_ c[^W+ F[ Va_`URe _aOT M__aY\`U[Z UZ
[a^ Qd\Q^UYQZ`MX _Q`a\ cQ QY\X[e %_\M`UMXXe _Q\M^M`QP Z[Z*_eZOT^[ZUfQP _[a^OQ_) [R PU!Q^QZ` ZM`a^Q_%) Z[ZQ`TQXQ__
Z[`UZS `TM` %J+++L`TQ UZPQ\QZPQZOQ [R `TQ _[a^OQ_ _`UXX ^QYMUZ_ MZ M__aY\`U[Z _UZOQ _aOT M X[[\T[XQ OMZZ[` NQ OX[_QP
UZ MZe Qd\Q^UYQZ`) O[Z_UPQ^UZS `TM` `TU_ M__aY\`U[Z OMZ MXcMe_ NQ bU[XM`QP Ne _a\Q^PQ`Q^YUZU_`UO Y[PQX_ J1.L+%+ =Z
[^PQ^ `[ Mb[UP MZe O[ZRa_U[Z) UZ `TQ ^Q_aNYU``QP YMUZ `Qd`) cQ YMWQ MXX `T[_Q \[UZ`_ OXQM^Q^ MZP Mb[UPQP MZe PQbUOQ
UZPQ\QZPQZOQ OXMUY+

:VERALL ALTHOUGH 6 BELIEVE THIS PAPER HAS SEVERAL INTERESTING POINTS AND HAS DEVELOPED TECHNIQUES
THAT WOULD BE USEFUL IN THE STUDY AND EXPERIMENTAL REALIZATION OF NETWORK NONLOCALITY) 6 CANNOT SPOT
A STRONG SELLING POINT THAT MAKES IT APPROPRIATE FOR 9ATURE 3OMMUNICATIONS+

IQ `TMZW `TQ DQRQ^QQ R[^ MS^QQUZS `TM` [a^ \M\Q^ P[Q_ PQbQX[\ ^QXQbMZ` `QOTZU]aQ_+ :[XX[cUZS `TQ DQbUQcQ^&_ _aSSQ_*
`U[Z) cQ TMbQ UY\^[bQP [a^ Qd\Q^UYQZ`MX ^Q_aX`_ a_UZS OXM__UOMX _[a^OQ_ MZP Z[ \[_`*_QXQO`U[Z+ <[cQbQ^) cQ _`^[ZSXe
PU_MS^QQ `TM` U` XMOW_ `TQ PQS^QQ [R Z[bQX`e ^Q]aU^QP Ne M \M\Q^ UZ @M`a^Q 7[YYaZUOM`U[Z_+ FTQ `^UMZSXQ ZQ`c[^W U_ M
\M^MPUSYM`UO _OQZM^U[ `TM` TM_ M``^MO`QP S^[cUZS `TQ[^Q`UOMX M``QZ`U[Z 'cU`T _QbQ^MX \M\Q^_ UZ TUST*UY\MO` V[a^ZMX_( Na`
XMOW_ MZe Qd\Q^UYQZ`MX _`aPe+ <[c OMZZ[` `TQ "^_` Qd\Q^UYQZ`MX `Q_` [R _aOT M _OQZM^U[ NQ O[Z_UPQ^QP M _`^[ZS _QXXUZS
\[UZ`4 5_ M Ne*\^[PaO` cQ TMP `[ MPM\` `TQ[^Q`UOMX MZMXe_U_ `QOTZU]aQ_ 'PM`M*P^UbQZ UZ#M`U[Z MZP YMOTUZQ XQM^ZUZS()
MZP PQbQX[\QP M O[Y\XQ`QXe ZQc `[[X '`TQ QZ`^[\UO UZQ]aMXU`e ^QOQZ`Xe \aNXU_TQP UZ DQR+J//L [R `TQ YMUZ `Qd`( `TM` Ra^*
`TQ^Y[^Q MXX[c_ a_ `[ aZPQ^_`MZP [a^ Qd\Q^UYQZ` M_ M 6QXX `Q_` cTQ^Q YQM_a^QYQZ` PQ\QZPQZOQ OMZ NQ QY\U^UOMXXe
MZP ]aMZ`U`M`UbQXe M__Q__QP+

FTQ DQbUQcQ^&_ O^U`UOU_Y TM_ aZP[aN`QPXe UY\^[bQP [a^ Qd\Q^UYQZ`) \^Q_QZ`M`U[Z MZP MZMXe_U_ [R `TQ ^Q_aX`_+ IQ
T[\Q `[ TMbQ MPP^Q__QP `TQ YMUZ \[UZ`_ ^MU_QP MZP `TM` Z[c `TQ DQbUQcQ^ YUST` MS^QQ `TM` [a^ c[^W U_ _aU`MNXQ R[^
\aNXUOM`U[Z UZ @M`a^Q 7[YYaZUOM`U[Z_+
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REVIEWER COMMENTS

Reviewer #1 (Remarks to the Author): 

Thank the authors for considering my previous comment seriously. I read through the revised 
manuscript. As far as I can see, the authors have made efforts in order to address my concern; 
however, one point in the revised experiment is still unclear to me. In the experimental setup depicted 

in Fig. 2, the classical correlations between Alice and Charlie or between Bob and Charlie are 
simulated by distributing two random numbers generated by the two QRNGs in the figure. 

Specifically, the generation of random numbers is entirely completed in the source station labeled 
Lambda_AC or Lambda_BC in the figure. After the random number generation, the same classical 

signal, i.e., the random number generated, is distributed to Alice and Charlie or Bob and Charlie. I 
don't think this is a faithful realization of the classically correlated state described in Eq. (6) of the 
main text. To my understanding, the use of QRNGs here is essentially the same as that in a standard 

Bell test—Alice and Bob each receive a free input choice. Hence, the revised experiment does not 
entirely address my concern. The analysis of the experiment reported here can be performed by 

showing a violation of the standard Bell inequality, in contrast to the authors' claim. For this work to be 
considered for publication in Nature Communications, the authors must implement the following in 
their experiment: the classically correlated states described in Eq. (6) should be truly realized in the 

source stations Lambda_AC or Lambda_BC, and these classically correlated states should be 
distributed and detected at the measurement stations (Alice, Bob, and Charlie) instead of the source 

stations. 

Besides the above, I have a couple of comments on the data analysis techniques used in this work. 

First, for the standard Bell test, there are techniques for deriving Bell inequalities tailored to the 
specific data observed in an experiment, see arXiv:0905.2950 and Phys. Rev. A 84, 062118 (2011), 

for example. Several statements in the manuscript, for instance, the third paragraph in Discussion 
implies the absence of such techniques. Second, the newly added data analysis based on the 

violation of entropic inequalities needs more details—the current description of the method in Sect. IV 
C is too brief. For example, it is hard to understand the last sentence in the caption of Fig. 7. Also, 
there is no explanation of the meaning of the entropic inequality in Eq. (8). In addition, I would like to 

point out that Bell violation is robust against measurement dependence, see Phys. Rev. Lett. 113, 
190402 (2014) for an illustration. This fact contradicts the last sentence in the first paragraph of Sect. 

IV C. 

Reviewer #2 (Remarks to the Author): 

I find the new version of the manuscript, including the new experimental results, quite clear and 
pedagogical. The author's have completely addressed all of my previous comments. 

In the new manuscript, I also find the narrative of the removal of the freedom of choice assumptions 

from a standard Bell test quite compelling. Hence, I recomemnd publication. 

I have one related question, in this experiment the authors have not closed the locality and detection 
efficiency loopholes, and they have moved the freedom of choice loophole to a source independence 
loophole. They discuss the source independence loophole already, and the locality loophole is 

obvious, but for the detection efficiency how does the threshold in this setup compare to standard Bell 
tests? 



Reviewer #3 (Remarks to the Author): 

The authors have properly addressed all my comments and critics. I'm now happy to see this 
manuscript being published in Nature Communications.



ENXTa \W EN^RN_NZ +

GQJVS \QN J]\QWZ[ OWZ LWV[RMNZRVP Ua XZN^RW][ LWUUNV\ [NZRW][Ta) ? ZNJM \QZW]PQ \QN ZN^R[NM
UJV][LZRX\) 7[ OJZ J[ ? LJV [NN' \QN J]\QWZ[ QJ^N UJMN N!WZ\[ RV WZMNZ \W JMMZN[[ Ua LWVLNZV5 QW_N^NZ'
WVN XWRV\ RV \QN ZN^R[NM N`XNZRUNV\ R[ [\RTT ]VLTNJZ \W UN) ?V \QN N`XNZRUNV\JT [N\]X MNXRL\NM RV <RP)
,' \QN LTJ[[RLJT LWZZNTJ\RWV[ KN\_NNV 7TRLN JVM 9QJZTRN WZ KN\_NNV 8WK JVM 9QJZTRN JZN [RU]TJ\NM
Ka MR[\ZRK]\RVP \_W ZJVMWU V]UKNZ[ PNVNZJ\NM Ka \QN \_W DEB=[ RV \QN "P]ZN) FXNLR"LJTTa' \QN
PNVNZJ\RWV WO ZJVMWU V]UKNZ[ R[ NV\RZNTa LWUXTN\NM RV \QN [W]ZLN [\J\RWV TJKNTNM ""$ WZ "#$ RV
\QN "P]ZN) 7O\NZ \QN ZJVMWU V]UKNZ PNVNZJ\RWV' \QN [JUN LTJ[[RLJT [RPVJT' R)N)' \QN ZJVMWU V]UKNZ
PNVNZJ\NM' R[ MR[\ZRK]\NM \W 7TRLN JVM 9QJZTRN WZ 8WK JVM 9QJZTRN) ? MWV$\ \QRVS \QR[ R[ J OJR\QO]T
ZNJTRbJ\RWV WO \QN LTJ[[RLJTTa LWZZNTJ\NM [\J\N MN[LZRKNM RV ;Y)%0& WO \QN UJRV \N`\)

OX g[Ta^ g[X KXi\XjXe Ybe g[X\e VTeXYh_ eXTW\aZ bY bhe jbe^ TaW Ybe TV^abj_XWZ\aZ g[X X#beg `TWX gb TWWeXff g[X\e
ceXi\bhf VbaVXea.

KXZTeW\aZ g[X cb\ag eT\fXW Ul g[X KXi\XjXe, \a bhe bc\a\ba, \g \f UXlbaW Tal WbhUg g[X YTVg g[Tg g[X ZXaXeTgXW
TaW W\fge\UhgXW X_XVge\VT_ f\ZaT_f, j[bfX iT_hX \f \ZabeXW hag\_ g[X\e Tee\iT_ gb <_\VX TaW =bU fgTg\baf, TeX T cXeYXVg_l
YT\g[Yh_ \`c_X`XagTg\ba bY @d.)5*. GbeX fcXV\$VT__l, \g \f VbaiXag\baT_ gb abgX g[Tg V_Tff\VT_ f[TeXW eTaWb`aXff, j[\V[
\f eXceXfXagXW Tf T abaYTVgbe\m\aZ ]b\ag cebUTU\_\gl W\fge\Uhg\ba biXe T cT\e bY V_Tff\VT_ iTe\TU_Xf, \Y eXceXfXagXW \a g[X
dhTagh` Ybe`T_\f`, \f WXfVe\UXW Ul T fXcTeTU_X fgTgX j[XeX g[X _bVT_ fgTgXf TeX `hghT__l beg[bZbaT_ )\.X., T fgTgX bY
g[X Ybe` bY @d.)5**. Aheg[Xe`beX, T fbheVX g[Tg W\fge\UhgXf V_Tff\VT_ f[TeXW eTaWb`aXff VTa UX hfXW gb eXT_\mX Tal
fXcTeTU_X f[TeXW fgTgX i\T _bVT_ bcXeTg\baf )V_Tff\VT__l-Vbageb__XW _bVT_ fgTgX ceXcTeTg\ba*, fb g[Tg f[TeXW fXcTeTU_X
dhTagh` fgTgXf TeX '%86%//< )48-9%/)17 gb T fbheVX bY V_Tff\VT_ f[TeXW eTaWb`aXff. Dg \f \a g[\f fXafX g[Tg f[Te\aZ
eTaWb`aXff UXgjXXa <_\VX TaW >[Te_\X \f, \a YTVg, T YT\g[Yh_ eXT_\mTg\ba bY g[X fgTgX WXfVe\UXW \a @d.)5*.

Da beWXe gb `T^X g[\f cb\ag V_XTeXe, jX TWWXW \a g[X aXj `TahfVe\cg g[X Yb__bj\aZ V_Te\$VTg\ba )\a @kcXe\`XagT_
LXghc fXVg\ba*9

Mb \`c_X`Xag g[X V_Tff\VT__l VbeeX_TgXW fbheVXf ""$ TaW "#$ , X_XVge\VT_ ch_fXf eTaWb`_l ZXaXeTgXW Ul
g[X f[bg-ab\fX bY W\fgTag cT\ef bY f\aZ_X-c[bgba WXgXVgbef TeX _bVT__l fc_\g )UbkXf _TUX__XW ""$ TaW "#$ \a
A\Z. 1*: g[Xa g[Xl TeX fXag gb g[X fgTg\baf %, ' TaW &, ', eXfcXVg\iX_l, Ul `XTaf bY 1/`-_baZ X_XVge\VT_
VTU_Xf. ?XgXVg\ba bY fhV[ f\ZaT_f Z\iXf iT_hXf Ybe g[X U\gf -$, .$, /$, /%. HbgX g[Tg g[\f X_XVge\VT_ f\ZaT_ fXgf
hc V_Tff\VT_ VbeeX_Tg\baf )\.X., f[TeXW eTaWb`aXff* UXgjXXa >[Te_\X TaW <_\VX )=bU*, TaW g[\f \f T YT\g[Yh_
\`c_X`XagTg\ba bY g[X fgTgX \a @d.)5*.

<f fgeXffXW \a g[X gjb cb\agf UX_bj, g[X VehV\T_ TfcXVg [XeX \f g[X \`c_X`XagTg\ba bY g[X ge\TaZ_X fgehVgheX TaW
g[X hfX bY g[X Tffh`cg\ba bY 7,-6 VThfT_ fgehVgheX \a g[X WTgT TaT_lf\f. GbeX fcXV\$VT__l, eXT_\m\aZ g[X VThfT_ Teebjf,
WXcTeg\aZ Yeb` ""$ TaW "#$ , Ul `XTaf bY Ta X_XVge\VT_ f\ZaT_ \afgXTW bY V_Tff\VT_ fgTgXf bY c[bgbaf )ZXaXeTg\aZ g[X
fT`X fgTg\fg\Vf*, WbXf abg V[TaZX \a Tal jTl g[X VbaV_hf\baf TUbhg g[X abaV_Tff\VT_\gl bY g[X VbeeX_Tg\baf ZXaXeTgXW \a
g[X XkcXe\`Xag. OX [TiX ab WbhUg g[Tg g[\f \f T YT\g[Yh_ \`c_X`XagTg\ba )g[X $efg bY \gf ^\aW* bY g[X ge\TaZ_X VThfT_
fgehVgheX.

GW Ua ]VMNZ[\JVMRVP' \QN ][N WO DEB=[ QNZN R[ N[[NV\RJTTa \QN [JUN J[ \QJ\ RV J [\JVMJZM 8NTT
\N[\c7TRLN JVM 8WK NJLQ ZNLNR^N J OZNN RVX]\ LQWRLN) >NVLN' \QN ZN^R[NM N`XNZRUNV\ MWN[ VW\ NV\RZNTa
JMMZN[[ Ua LWVLNZV) GQN JVJTa[R[ WO \QN N`XNZRUNV\ ZNXWZ\NM QNZN LJV KN XNZOWZUNM Ka [QW_RVP J
^RWTJ\RWV WO \QN [\JVMJZM 8NTT RVNY]JTR\a' RV LWV\ZJ[\ \W \QN J]\QWZ[$ LTJRU)

M[X eXYXeXX V_T\`f g[Tg g[X TaT_lf\f bY g[X XkcXe\`Xag eXcbegXW [XeX VTa UX cXeYbe`XW Ul f[bj\aZ T i\b_Tg\ba bY
g[X fgTaWTeW =X__ \aXdhT_\gl. <f TeZhXW UX_bj, g[\f \f \aVbeeXVg.

<_g[bhZ[ jX TZeXX g[Tg g[X YTVg g[Tg <_\VX TaW =bU XTV[ eXVX\iX T eTaWb`_l fT`c_XW V_Tff\VT_ iTe\TU_X \f Vb``ba
gb T =X__ XkcXe\`Xag TaW g[X XkcXe\`Xag WXfVe\UXW \a bhe cTcXe, g[X ^Xl cb\ag \f g[Tg \a bhe WTgT TaT_lf\f, g[\f
eTaWb`_l fT`c_XW iTe\TU_X \f geXTgXW Tf Ta 287387 bY <_\VX(f _TU eTg[Xe g[Ta Ta \achg gb \g, TaW g[X cTeg\Xf VbagXaW
j\g[ g[\f Ul TccXT_\aZ gb YXTgheXf bY g[X VbeeX_Tg\baf fXXa j\g[ >[Te_\X TaW g[X Tffh`cg\ba bY g[X g[eXX cTeg\Xf UX\aZ
VbaaXVgXW Ul T ge\TaZ_X VThfT_ fgehVgheX.

Mb fXX j[l g[X W\#XeXaVX UXgjXXa T fT`c_XW iTe\TU_X UX\aZ Ta \achg be Ta bhgchg \f f\Za\$VTag, Vbaf\WXe T `bW\$-
VTg\ba bY g[X =X__ XkcXe\`Xag j[XeX\a g[X W\fge\Uhg\ba 1)-%$ .%'-$$ .$* )g[X baX Ybe j[\V[ =X__ \aXdhT_\g\Xf TeX gXfgXW*
\f fhV[ g[Tg g[X iTe\TU_X -$, j[\V[ hfhT__l WXfVe\UXf Ta -1387 ba <_\VX(f f\WX, abj WXfVe\UXf Ta 287387 ba <_\VX(f f\WX,
TaW g[X iTe\TU_X .$, j[\V[ hfhT__l WXfVe\UXf Ta \achg ba =bU(f f\WX, abj WXfVe\UXf Ta bhgchg ba =bU(f f\WX. Abe XTfX bY
eXYXeXaVX, jX j\__ VT__ g[\f g[X RfXgg\aZf-Tf-bhgchgf' iXef\ba bY T =X__ XkcXe\`Xag. Dg \f j\WX_l TV^abj_XWZXW g[Tg \a g[X
fXgg\aZf-Tf-bhgchgf =X__ XkcXe\`Xag, \g \f cbff\U_X gb ZXaXeTgX W\fge\Uhg\baf 1)-%$ .%'-$$ .$* g[Tg i\b_TgX =X__ \aXdhT_\g\Xf



hf\aZ _bVT_ [\WWXa iTe\TU_Xf. M[X eXTfba \f g[Tg \Y -$ TaW .$ TeX bhgchgf, g[Xa \a ce\aV\c_X g[X\e iT_hXf Vbh_W UX WX-
gXe`\aXW Ul g[X [\WWXa iTe\TU_X ""# TaW hf\aZ fhV[ T WXcXaWXaVX, baX VTa ZXaXeTgX %1< W\fge\Uhg\ba 1)-%$ .%'-$$ .$*
\aV_hW\aZ W\fge\Uhg\baf g[Tg i\b_TgX =X__ \aXdhT_\g\Xf )TaW XiXa W\fge\Uhg\baf g[Tg i\b_TgX g[X ab-f\ZaT__\aZ VbaW\g\ba*.
Da g[X _TaZhTZX bY VThfT_ `bWX__\aZ, g[X ?<B \f f\`c_l T Ybe^ j\g[ ""# Tf g[X Vb``ba VThfX, g[X Vb`cbf\gX iTe\TU_X
- ; )-$$ -%* Tf baX X#XVg, TaW g[X Vb`cbf\gX iTe\TU_X . ; ).$$ .%* Tf g[X bg[Xe X#XVg, TaW fhV[ T Ybe^ \f Vb`cTg\U_X
j\g[ Tal ]b\ag W\fge\Uhg\ba biXe -$$ -% TaW .$$ .%.

Abe fb`XbaX j[b fbhZ[g gb WXYXaW g[X V_T\` g[Tg g[X RfXgg\aZf-Tf-bhgchgf' =X__ XkcXe\`Xag j\gaXffXf abaV_Tff\VT_\gl,
\g jbh_W Wb ab ZbbW gb \af\fg g[Tg T_g[bhZ[ -$ TaW .$ TeX bhgchgf, baX VTa abaXg[X_Xff f\`c_l %6680) g[Tg g[Xl TeX
ZXaXeTgXW Ul KHBf \a <_\VX TaW =bU(f _TUf. Da g[X WTgT TaT_lf\f, baX \f abg T__bjXW gb `T^X fhV[ Tffh`cg\baf. M[X
ZT`X \f gb j\gaXff abaV_Tff\VT_\gl Tffh`\aZ ba_l g[X VThfT_ fgehVgheX bY g[X XkcXe\`Xag. Da g[X fXgg\aZf-Tf-bhgchgf
iXef\ba bY g[X =X__ XkcXe\`Xag, g[X VThfT_ fgehVgheX \f g[Tg bY T Ybe^. <aW g[XeX TeX ab =X__-_\^X \aXdhT_\g\Xf Ybe g[X
Ybe^.

DY baX \f gb \aYXe g[Tg -$ TaW .$ TeX abg WXgXe`\aXW j[b__l be \a cTeg Ul ""# , g[Xa g[\f \aYXeXaVX `hfg UX UTfXW
ba g[X bUfXeiXW VbeeX_Tg\baf TaW g[X Tffh`XW VThfT_ fgehVgheX. Da g[X fgTaWTeW iXef\ba bY g[X =X__ XkcXe\`Xag, g[X
Tffh`XW VThfT_ fgehVgheX \f baX j[XeX\a -$ TaW .$ TeX \achgf, \a j[\V[ VTfX g[Xl Wb abg [TiX ""# Tf T VThfT_ cTeXag.
<f cb\agXW bhg TUbiX, g[X fT`X \aYXeXaVX VTaabg UX `TWX, [bjXiXe, \Y g[Xl TeX bhgchgf.

Ihe XkcXe\`XagT_ fXg-hc WXi\TgXf Yeb` g[X RfXgg\aZf-Tf-bhgchgf' `bW\$VTg\ba bY g[X =X__ XkcXe\`Xag UXVThfX )\a
g[X \WXT_\mXW iXef\ba bY bhe XkcXe\`Xag* g[X iTe\TU_X -$ g[Tg \f bhgchg Tg <_\VX(f j\aZ \f %/62 287387 Tg >[Te_\X(f j\aZ.
>T__ >[Te_\X(f Vbcl -"

$. M[X YTVg g[Tg >[Te_\X [Tf T iTe\TU_X -"
$ g[Tg \f cXeYXVg_l VbeeX_TgXW j\g[ -$ \f j[Tg cebiXf g[Tg

-$ VTaabg WXcXaW \a Tal jTl ba ""# . M[\f \f g[X TeZh`Xag g[Tg T__bjXW Ae\gm gb cebiX g[Tg g[XeX jXeX dhTagh`_l
eXT_\mTU_X W\fge\Uhg\baf \a g[X ge\TaZ_X fVXaTe\b g[Tg Vbh_W abg UX eXT_\mXW V_Tff\VT__l.

M[X cb\ag g[Tg jX UX_\XiX g[X eXYXeXX \f `\ff\aZ \f g[Tg baX aXXWf gb W\fg\aZh\f[ g[X cTeg\Vh_Te cebVXWheXf jX gTeZXg
\a bhe XkcXe\`Xag Yeb` :,%7 :) %6680) %&287 7,26) 352')(85)6 \a g[X WTgT TaT_lf\f.

Abe \afgTaVX, \a g[X \WXT_ iXef\ba bY g[X XkcXe\`Xag jX T\` gb \`c_X`Xag, >[Te_\X WbXf T fXcTeTU_X `XTfheX`Xag ba
[\f cT\e bY flfgX`f. =hg jX Wb abg Tffh`X fhV[ fXcTeTU\_\gl \a g[X WTgT TaT_lf\f, Tf \g jbh_W UX Tffh`\aZ fb`Xg[\aZ
TUbhg g[X VThfT_ fgehVgheX \agXeaT_ gb >[Te_\X(f _TU, TaW bhe bU]XVg\iX \f gb j\gaXff abaV_Tff\VT_\gl UTfXW ba_l ba g[X
Tffh`cg\ba bY T ge\TaZ_X VThfT_ fgehVgheX %021+ g[X _TUf.

M[\f cb\ag \f X`c[Tf\mXW \a g[X fXVg\ba Xag\g_XW '=XlbaW =X__(f g[XbeX`' \a bhe `TahfVe\cg9

HbgX g[Tg Ybe g[X ge\TaZ_X fVXaTe\b, bhe ZbT_ \f gb j\gaXff abaV_Tff\VT_\gl bY g[X XkcXe\`XagT__l eXT_\mXW
W\fge\Uhg\ba Tffh`\aZ 21/< g[Tg g[X VThfT_ eX_Tg\baf T`baZ g[X g[eXX `XTfheX`Xag abWXf TaW fbheVXf
TeX g[bfX WXfVe\UXW Ul g[X ge\TaZ_X fVXaTe\b. DY baX jXeX gb TiT\_ baXfX_Y bY TWW\g\baT_ Tffh`cg\baf, \a
cTeg\Vh_Te, Tffh`cg\baf eXZTeW\aZ g[X VThfT_ eX_Tg\baf T`baZ iTe\TU_Xf j\g[\a T Z\iXa _TUbeTgbel, g[Xa
baX Vbh_W j\gaXff abaV_Tff\VT_\gl bY bhe XkcXe\`XagT_ WTgT hf\aZ fgTaWTeW =X__ \aXdhT_\g\Xf. L\aVX fhV[
TWW\g\baT_ Tffh`cg\baf Wb abg [b_W Ybe T__ fXghcf g[Tg VTa eXT_\mX T W\fge\Uhg\ba Xk[\U\g\aZ T dhTagh`-
V_Tff\VT_ ZTc, Ta TaT_lf\f j[\V[ _XiXeTZXW g[XfX TWW\g\baT_ VThfT_ Tffh`cg\baf jbh_W abg TV[\XiX g[X ZbT_
bY UX\aZ Tcc_\VTU_X gb TeU\geTel WTgT.

Ehfg Tf jX Wb abg Tffh`X fXcTeTU\_\gl bY >[Te_\X(f `XTfheX`Xag \a g[X WTgT TaT_lf\f, aX\g[Xe Wb jX Tffh`X g[Tg
g[X iTe\TU_X -$ <_\VX bhgchgf \f T Vbcl bY fb`Xg[\aZ g[Tg jTf ZXaXeTgXW Tg g[X fbheVX fgTg\ba ""$ . Dg \f \a g[\f fXafX
g[Tg jX Vbh_W abg VbaV_hWX abaV_Tff\VT_\gl \Y g[X VThfT_ fgehVgheX jXeX g[Tg bY =X__.

Mb fgeXff g[\f cb\ag XiXa `beX, jX TWWXW \a g[X aXj iXef\ba bY g[X `TahfVe\cg, g[X Yb__bj\aZ cTeTZeTc[ Tg g[X XaW
bY LXV. DD >9

Dg \f jbeg[ eX\gXeTg\aZ [XeX T cb\ag `TWX \a g[X UXZ\aa\aZ bY LXV. DD, g[Tg bhe ZbT_ \f gb j\gaXff abaV_Tf-
f\VT_\gl hf\aZ T WTgT TaT_lf\f gXV[a\dhX g[Tg Tffh`Xf 21/< g[X VThfT_ fgehVgheX bY g[X ge\TaZ_X fVXaTe\b. DY
jX TffbV\TgX T _TUbeTgbel j\g[ XTV[ bY g[X abWXf \a g[X VThfT_ fgehVgheX, g[Xa XiXa g[bhZ[ bhe cTeg\Vh_Te
XkcXe\`Xag \aib_iXf fcXV\$V VThfT_ eX_Tg\baf UXgjXXa flfgX`f :-7,-1 g[X _TUbeTgbe\Xf, g[X WTgT TaT_lf\f
VTaabg `T^X hfX bY g[\f XkgeT fgehVgheX. Da bg[Xe jbeWf, jX fXX^ T WTgT TaT_lf\f gXV[a\dhX g[Tg VTa
j\gaXff abaV_Tff\VT_\gl j\g[bhg Tffh`\aZ Tal fhV[ XkgeT fgehVgheX. M[\f \f g[X fbeg bY Tffh`cg\ba g[Tg \f
Tccebce\TgX Ybe g[X WXi\VX-\aWXcXaWXag cTeTW\Z`, j[XeX\a g[X XkcXe\`XagT_ WXi\VXf TeX ceXfh`XW gb UX
fhcc_\XW Ul Ta TWiXefTel. <__ g[Tg \f ceXfh`XW gb UX ZhTeTagXXW \f g[Tg g[X VThfT_ eX_Tg\baf T`baZ g[X
_TUbeTgbe\Xf \f g[X baX fcXV\$XW Ul g[X ge\TaZ_X fVXaTe\b. DY baX '28/( TiT\_ baXfX_Y bY g[X XkgeT fgehVgheX
g[Tg \f ceXfXag \a g[X XkcXe\`Xag Uhg abg cTeg bY g[X WXfVe\cg\ba bY g[X ge\TaZ_X fVXaTe\b, g[Xa fgTaWTeW
=X__ \aXdhT_\g\Xf jbh_W UX fh&V\Xag gb j\gaXff abaV_Tff\VT_\gl.

Da beWXe gb UX TU_X gb j\gaXff g[X abaV_Tff\VT_\gl bY bhe WTgT Tffh`\aZ ba_l g[X ge\TaZ_X VThfT_ fgehVgheX,
g[XeXYbeX, jX VTaabg eX_l ba fgTaWTeW =X__ \aXdhT_\g\Xf.

<aW g[X Yb__bj\aZ YbbgabgX j\g[\a g[X TUbiX gXkg9



Abe \afgTaVX, \Y baX Vbh_W Tffh`X g[Tg <_\VX(f bhgchg -$ jTf T YT\g[Yh_ Vbcl bY g[X V_Tff\VT_ eTaWb`aXff
f[X f[TeXf j\g[ >[Te_\X TaW g[Tg =bU(f bhgchg .$ jTf T YT\g[Yh_ Vbcl bY g[X V_Tff\VT_ eTaWb`aXff [X f[TeXf
j\g[ >[Te_\X, g[Xa baX Vbh_W \aYXe g[Tg aX\g[Xe -$ abe .$ Vbh_W WXcXaW ba ""# TaW VbafXdhXag_l [Ti\aZ
1)-%$ .%'-$$ .$* i\b_TgX T =X__ \aXdhT_\gl jbh_W UX fh&V\Xag gb j\gaXff abaV_Tff\VT_\gl. <f T fXVbaW XkT`c_X,
\Y baX Vbh_W Tffh`X g[Tg g[X cT\e bY iTe\TU_Xf /$ TaW /% g[Tg TeX bhgchgf bY >[Te_\X(f _TUbeTgbel TeX fhV[
g[Tg /$ WXcXaWf ba_l ba g[X fbheVX f[TeXW j\g[ <_\VX TaW /% WXcXaWf ba_l ba g[X fbheVX f[TeXW j\g[ =bU,
g[Xa g[X VThfT_ fgehVgheX UX\aZ Tffh`XW \f Xdh\iT_Xag gb T 3-cTegl _\aX-_\^X fgehVgheX eTg[Xe g[Ta T ge\TaZ_X
fVXaTe\b. Da g[\f VTfX, g[X Yh__ fXg bY =X__ \aXdhT_\g\Xf Ybe g[X VbaW\g\baT_ W\fge\Uhg\ba 1)-$ .'/$$ /%* )j[XeX
- ; )-$$ -%* TaW . ; ).$$ .%** TeX g[X aXVXffTel TaW fh&V\Xag VbaW\g\baf Ybe V_Tff\VT_\gl Q0S.

<WZ \QR[ _WZS \W KN LWV[RMNZNM OWZ X]KTRLJ\RWV RV BJ\]ZN 9WUU]VRLJ\RWV[' \QN J]\QWZ[ U][\ RUXTN(
UNV\ \QN OWTTW_RVP RV \QNRZ N`XNZRUNV\4 \QN LTJ[[RLJTTa LWZZNTJ\NM [\J\N[ MN[LZRKNM RV ;Y)%0& [QW]TM
KN \Z]Ta ZNJTRbNM RV \QN [W]ZLN [\J\RWV[ ""$ WZ "#$ ' JVM \QN[N LTJ[[RLJTTa LWZZNTJ\NM [\J\N[ [QW]TM KN
MR[\ZRK]\NM JVM MN\NL\NM J\ \QN UNJ[]ZNUNV\ [\J\RWV[ %7TRLN' 8WK' JVM 9QJZTRN& RV[\NJM WO \QN [W]ZLN
[\J\RWV[)

M[X eXYXeXX(f V_T\` [XeX fXX`f gb UX g[Tg g[X iTe\TU_Xf -$ TaW .$ VTa ba_l UX V_T\`XW gb UX bhgchgf bY <_\VX TaW
=bU(f _TUf TaW abg \achgf )Tf g[Xl TeX \a T fgTaWTeW =X__ XkcXe\`Xag* \Y, j[Xa jX TeX ZXaXeTg\aZ g[X`, jX `T^X fheX
gb U_\aW bhefX_iXf gb g[X\e iT_hXf hag\_ g[Xl [TiX Tee\iXW \a <_\VX(f TaW =bU(f _TUf. =hg \a YTVg, UXVThfX jX `T^X ab
Tffh`cg\baf \a g[X WTgT TaT_lf\f TUbhg [bj <_\VX(f TaW =bU(f bhgchgf TeX ZXaXeTgXW, UXf\WXf g[bfX g[Tg TeX jTeeTagXW
Ul g[X VThfT_ fgehVgheX, \g \f \eeX_XiTag j[Xg[Xe be abg Vbc\Xf bY g[bfX iTe\TU_Xf Xk\fg Tg g[X fbheVX fgTg\ba.

M[X Yb__bj\aZ [bcXYh__l V_Te\$Xf g[X cb\ag. OX Vbh_W \`TZ\aX g[Tg T__ bY g[X WXi\VXf hfXW \a bhe XkcXe\`Xag jXeX
ceXcTeXW Ul Ta TWiXefTel. Da g[\f iXef\ba, jX VTaabg gehfg g[Tg g[XeX TeX \a YTVg Tal KHBf g[Tg ceXcTeX g[X fgTgX bY
@d. 5, abe VTa jX gehfg g[Tg <_\VX(f bhgchg -$ WXcXaWf ba_l ba g[X bhgchg bY fb`X KHB. GTlUX g[X TWiXefTel [Tf
fhcc_\XW T WXi\VX gb <_\VX fhV[ g[Tg [Xe bhgchg -$ TVghT__l WXcXaWf ba ""# . Hbg [Ti\aZ Tal TffheTaVXf TUbhg g[X
WXi\VXf `XTaf g[Tg, \a g[X WTgT TaT_lf\f, baX VTaabg ceXfh`X Talg[\aZ TUbhg [bj g[X bhgchg -$ jTf ZXaXeTgXW. Ihe
WTgT TaT_lf\f fV[X`X \f bY g[\f fbeg.

M[hf, \g \f \eeX_XiTag j[Xg[Xe g[X eTaWb` ah`UXef TeX RWXgXVgXW' Tg g[X fbheVX fgTg\baf eTg[Xe g[Ta g[X `XTfheX`Xag
fgTg\baf. O[Tg \f eX_XiTag \f g[Tg ()7%-/6 %&287 ,2: "/-')!6 287387 -$ :%6 +)1)5%7)( -6 12 3%57 2* 7,) -1387 2* 7,)
(%7% %1%/<6-6. M[\f \f j[Tg XafheXf g[Tg g[X WTgT TaT_lf\f Vbh_W UX WbaX XiXa \Y g[X ZXaXeTg\ba fV[X`X jTf _XYg gb
Ta TWiXefTel. O[Tg jX f[bj \a g[X Teg\V_X \f g[Tg hf\aZ T WTgT TaT_lf\f fV[X`X g[Tg Tffh`Xf ba_l g[Tg g[X VThfT_
fgehVgheX \f g[Tg bY g[X ge\TaZ_X fVXaTe\b, baX VTa fg\__ j\gaXff g[X abaV_Tff\VT_\gl bY g[X WTgT. M[X ge\TaZ_X VThfT_
fgehVgheX \f W\fg\aVg Yeb` g[X VThfT_ fgehVgheX bY T fgTaWTeW =X__ XkcXe\`Xag, TaW fb g[X fbeg bY TaT_lf\f g[Tg \f
TWXdhTgX Ybe j\gaXff\aZ abaV_Tff\VT_\gl haWXe g[X Tffh`cg\ba bY T =X__ VThfT_ fgehVgheX \f abg TWXdhTgX Ybe j\gaXff\aZ
abaV_Tff\VT_\gl haWXe g[X Tffh`cg\ba bY T ge\TaZ_X VThfT_ fgehVgheX.

8N[RMN[ \QN JKW^N' ? QJ^N J LW]XTN WO LWUUNV\[ WV \QN MJ\J JVJTa[R[ \NLQVRY]N[ ][NM RV \QR[ _WZS)
<RZ[\' OWZ \QN [\JVMJZM 8NTT \N[\' \QNZN JZN \NLQVRY]N[ OWZ MNZR^RVP 8NTT RVNY]JTR\RN[ \JRTWZNM \W \QN
[XNLR"L MJ\J WK[NZ^NM RV JV N`XNZRUNV\' [NN JZIR^4*3*/),3/* JVM CQa[) EN^) 7 2.' *0,++2 %,*++&'
OWZ N`JUXTN) FN^NZJT [\J\NUNV\[ RV \QN UJV][LZRX\' OWZ RV[\JVLN' \QN \QRZM XJZJPZJXQ RV :R[L][[RWV
RUXTRN[ \QN JK[NVLN WO []LQ \NLQVRY]N[)

OX VXegT\a_l TZeXX j\g[ g[X KXYXeXX g[Tg fXiXeT_ WTgT TaT_lf\f gXV[a\dhXf [TiX UXXa WXiX_bcXW Ybe g[X fgTaWTeW =X__
gXfg. Abe \afgTaVX, g[X _\aXTe cebZeT``\aZ YeT`Xjbe^ TaW g[X fgTg\fg\VT_ WTgT TaT_lf\f `Xag\baXW Ul g[X KXi\XjXe.

M[ebhZ[ g[X gXkg, bhe T\` jTf f\`c_l gb [\Z[_\Z[g g[Tg g[\f \f abg g[X VTfX Ybe aXgjbe^f UXlbaW =X__. Da YTVg, gb
bhe ^abj_XWZX, g[\f \f g[X $efg g\`X g[Tg WTgT-fXXWXW gXV[a\dhXf TeX hfXW Ul XkcXe\`Xagf ba Vb`c_Xk aXgjbe^f j[XeX
g[X ebUhfg \aXdhT_\g\Xf j\gaXff\aZ aba-V_Tff\VT_\gl TeX XkgeTVgXW Yeb` g[X WTgT.

Mb Tib\W Tal `\fhaWXefgTaW\aZ, jX abj fgTgX g[\f Xkc_\V\g_l \a g[X ?\fVhff\ba fXVg\ba, j[XeX abj jX T_fb TV^abj_-
XWZX g[X Xk\fgXaVX bY g[X gXV[a\dhXf V\gXW Ul g[X KXi\XjXe9

M[X WTgT TaT_lf\f gXV[a\dhXf jX [TiX ceXfXagXW [XeX TeX T_fb W\fg\aZh\f[XW \afbYTe Tf g[Xl [TiX g[X
VTcTV\gl gb j\gaXff abaV_Tff\VT_\gl Ybe %1< W\fge\Uhg\ba g[Tg `\Z[g Te\fX \a Ta XkcXe\`Xag, j[XeXTf ceXi\bhf
XkcXe\`Xagf j\gaXff\aZ abaV_Tff\VT_\gl \a abiX_ VThfT_ fgehVgheXf UXlbaW =X__ [TiX hfXW gbb_f g[Tg VTa
ba_l j\gaXff g[X abaV_Tff\VT_\gl bY _\`\gXW V_TffXf bY gTeZXg W\fge\Uhg\baf. M[\f TccebTV[ g[hf XkgXaWf
WTgT-fXXWXW gXV[a\dhXf ceXi\bhf_l _\`\gXW gb g[X fgTaWTeW U\cTeg\gX =X__ fVXaTe\b Q1n4S gb g[X eXT_` bY
`beX Vb`c_Xk VThfT_ aXgjbe^f.

FNLWVM' \QN VN_Ta JMMNM MJ\J JVJTa[R[ KJ[NM WV \QN ^RWTJ\RWV WO NV\ZWXRL RVNY]JTR\RN[ VNNM[ UWZN



MN\JRT[c\QN L]ZZNV\ MN[LZRX\RWV WO \QN UN\QWM RV FNL\) ?H 9 R[ \WW KZRNO) <WZ N`JUXTN' R\ R[ QJZM \W
]VMNZ[\JVM \QN TJ[\ [NV\NVLN RV \QN LJX\RWV WO <RP) 1) 7T[W' \QNZN R[ VW N`XTJVJ\RWV WO \QN UNJVRVP WO
\QN NV\ZWXRL RVNY]JTR\a RV ;Y) %2&)

Ab__bj\aZ g[X KXi\XjXe(f eXVb``XaWTg\ba jX [TiX Z\iXa Yheg[Xe WXgT\_f TUbhg g[X Xagebc\V \aXdhT_\gl i\b_TgXW \a
g[X XkcXe\`Xag )jX eXYXe gb g[X jbe^ Q33S bY g[X aXj `TahfVe\cg Ybe WXgT\_f*. Da cTeg\Vh_Te, jX TWWXW g[X Yb__bj\aZ
cTeTZeTc[ \a LXV. DN >9

Da g[\f `bW\$XW =X__ fVXaTe\b, f[bja \a A\Z.6)U*, baX VTa _bjXe UbhaW g[X `XTfheX`Xag WXcXaWXaVX,
dhTag\$XW i\T g[X `hghT_ \aYbe`Tg\ba ))""# 9 -$$ .$* UXgjXXa g[X fbheVX ""# TaW g[X `XTfheX`Xag
fXgg\aZf -$ TaW .$, eX_Tg\aZ \g j\g[ g[X i\b_Tg\ba bY g[X >CLC \aXdhT_\gl Q5, 6S. Aheg[Xe, X`c_bl\aZ g[X
Xagebc\V TccebTV[ Q7n00S, g[\f `hghT_ \aYbe`Tg\ba VTa T_fb UX hccXe UbhaWXW Ul Ta Xagebc\V YhaVg\ba
g[Tg \aib_iXf ba_l bUfXeiTU_X iTe\TU_Xf TaW fb VTa UX XkgeTVgXW W\eXVg_l Yeb` g[X XkcXe\`XagT_ WTgT.
>b`U\a\aZ Ubg[ g[X hccXe TaW _bjXe UbhaWf ba ))""# 9 -$$ .$*, baX Tee\iXf Tg T =X__ \aXdhT_\gl U_XaW\aZ
cebUTU\_\g\Xf TaW Xagebc\Xf, g[X i\b_Tg\ba bY j[\V[ j\gaXffXf g[X abaV_Tff\VT_\gl bY g[X WTgT, \eeXfcXVg\iX_l
bY Tal cbgXag\T_ `XTfheX`Xag WXcXaWXaVX ))""# 9 -$$ .$* ceXfXag \a g[X XkcXe\`Xag. M[\f \aXdhT_\gl \f
Z\iXa Ul )fXX KXY.Q01S Ybe g[X Yheg[Xe WXgT\_f*
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j[XeX +$%'% \f g[X fgTaWTeW >CLC dhTag\gl XiT_hTgXW ba * )-%.%'-$.$** Q02S, TaW
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j\g[ ))-$ 9 .$ 9 '* 9; ()-$$ .$$ '*!()-$$ .$*!()-$$ '*!().$$ '*+()-$*+().$*+()'* g[X ge\cTeg\gX
`hghT_ \aYbe`Tg\ba TaW (),* ; !

%
* 1)2* _bZ 1)2* g[X L[Taaba Xagebcl eX_Tg\iX gb g[X iTe\TU_X , .

OX T_fb `bW\Yl g[X >Tcg\ba bY A\Z.6 Tf Yb__bjf9

Me\TaZ_X fVXaTe\b Yeb` XkgXaWXW =X__ fVXaTe\b. )T* @kgXaWXW =X__ fVXaTe\b j\g[ `XTfheX`Xag WXcXaWXaVX.
KX_Tg\iX gb g[X fgTaWTeW =X__ fVXaTe\b, g[X fbheVX ""# \f ceXfh`XW gb \a%hXaVX abg ba_l g[X bhgVb`Xf
-% TaW .%, Uhg g[X fXgg\aZ iTe\TU_Xf -$ TaW .$ Tf jX__. M[\f T__bjf Ybe `XTfheX`Xag WXcXaWXaVX TaW VTa
WXfVe\UX fhcXeWXgXe`\a\fg\V `bWX_f Q03S. )U* @kgXaWXW =X__ VThfT_ fgehVgheX j\g[ `XTfheX`Xag WXcXa-
WXaVX `TccXW \agb g[X ge\TaZ_X fVXaTe\b. KX_Tg\iX gb g[X fgTaWTeW =X__ fVXaTe\b, baX cbf\gf Ta TWW\g\baT_
_TUbeTgbel, TffbV\TgXW gb >[Te_\X, Ta TWW\g\baT_ fbheVX ""$ UXgjXXa <_\VX TaW >[Te_\X TaW Ta TWW\g\baT_
fbheVX "#$ UXgjXXa =bU TaW >[Te_\X. >beeX_Tg\baf UXgjXXa -$ TaW /$$ /% \`c_l Ta hccXe UbhaW ba g[X
cbgXag\T_ WXcXaWXaVX bY -$ ba ""# , WXfVe\UXW Ul g[X Xagebc\V \aXdhT_\gl \a @d. )7*. L\`\_Te_l, VbeeX_Tg\baf
UXgjXXa .$ TaW /$$ /% \`c_l Ta hccXe UbhaW ba g[X cbgXag\T_ WXcXaWXaVX bY .$ ba ""# .

?V JMMR\RWV' ? _W]TM TRSN \W XWRV\ W]\ \QJ\ 8NTT ^RWTJ\RWV R[ ZWK][\ JPJRV[\ UNJ[]ZNUNV\ MNXNVMNVLN'
[NN CQa[) EN^) @N\\) ++-' +3*.*, %,*+.& OWZ JV RTT][\ZJ\RWV) GQR[ OJL\ LWV\ZJMRL\[ \QN TJ[\ [NV\NVLN RV
\QN "Z[\ XJZJPZJXQ WO FNL\) ?H 9)

M[X KXi\XjXe \f e\Z[g j[Xa fgTg\aZ g[Tg, \a ce\aV\c_X, T =X__ \aXdhT_\gl i\b_Tg\ba VTa UX `TWX ebUhfg TZT\afg fb`X
WXZeXX bY `XTfheX`Xag WXcXaWXaVX. CbjXiXe, VehV\T__l, \a T =X__ fVXaTe\b j[XeX g[X VThfT_ fgehVgheX \f eX_TkXW,
T__bj\aZ Ybe VThfT_ \a%hXaVXf UXgjXXa g[X fbheVX TaW g[X `XTfheX`Xag fXgg\aZ, fb`X T`bhag bY `XTfheX`Xag \aWX-
cXaWXaVX [Tf gb UX %6680)( \a beWXe gb j\gaXff abaV_Tff\VT_\gl Yeb` WTgT. DaWXXW, \Y baX _bb^f ba_l Tg g[X eX_TkXW
VThfT_ fgehVgheX TaW ab ce\be eXfge\Vg\ba \f \`cbfXW ba g[X `XTfheX`Xag WXcXaWXaVX, g[Xa Tal i\b_Tg\ba bY T =X__
\aXdhT_\gl VTa UX Xkc_T\aXW Ul V_Tff\VT_ _bVT_ `bWX_f )fXX =eTaf, DagXeaTg\baT_ EbheaT_ bY M[XbeXg\VT_ J[lf\Vf )0877**.

Dg \f T_fb jbeg[ eX`Te^\aZ g[Tg g[X ebUhfgaXff eXfh_gf ceXfXagXW \a J[lf. KXi. FXgg. 002, 08/3/1 )1/03* eX_\Xf
ba T iXel fcXV\$V dhTag\$Xe bY `XTfheX`Xag WXcXaWXaVX. M[\f \f \a VbageTfg, Ybe \afgTaVX, j\g[ g[X eXfh_gf \a J[lf.
KXi. FXgg. 0/4, 14/3/3 )1/0/*, f[bj\aZ g[Tg T iXel f`T__ T`bhag bY `XTfheX`Xag WXcXaWXaVX )dhTag\$XW \a T f\`\_Te
`TaaXe gb j[Tg jX Wb \a bhe cTcXe, i\T g[X `hghT_ \aYbe`Tg\ba UXgjXXa g[X [\WWXa iTe\TU_X TaW g[X \achgf* \f T_eXTWl
XabhZ[ gb f\`h_TgX T__ dhTagh` i\b_Tg\baf bY g[X >CLC \aXdhT_\gl.



Da Tal VTfX, Tf WX`bafgeTgXW \a Q33S, \a T ge\TaZ_X fVXaTe\b jX VTa UbhaW fb_X_l Yeb` g[X WTgT TaW \a T WXi\VX-
\aWXcXaWXag jTl, g[X WXZeXX bY `XTfheX`Xag WXcXaWXaVX ceXfXag \a g[X XkcXe\`Xag. M[Tg \f, VbageTel gb g[X =X__ VTfX,
g[\f T`bhag bY `XTfheX`Xag WXcXaWXaVX WbXf abg aXXW gb UX Tffh`XW. M[X VThfT_ fgehVgheX \gfX_Y T__bjf j\gaXff\aZ
g[X abaV_Tff\VT_\gl bY g[X fgTg\fg\Vf, T gTf^ g[Tg \f \`cbff\U_X \a T fgTaWTeW =X__ fVXaTe\b.

Mb `T^X g[\f cb\ag V_XTeXe jX TWWXW \a g[X $efg cTeTZeTc[ bY LXV. DN g[X Yb__bj\aZ YbbgabgX9

Da g[\f `bW\$VTg\ba, Tal T`bhag bY `XTfheX`Xag WXcXaWXaVX \f \a ce\aV\c_X T__bjXW UXgjXXa g[X [\WWXa
iTe\TU_X TaW g[X `XTfheX`Xag fXgg\aZf. >bafXdhXag_l, XiXa g[bhZ[ g[X fVXaTe\b \f eX_TgXW gb =X__(f, g[X
abaV_Tff\VT_\gl Xk[\U\gXW aXVXffTe\_l ZbXf UXlbaW g[Tg j[\V[ baX $aWf \a =X__(f fVXaTe\b UXVThfX \a g[X
_TggXe `XTfheX`Xag WXcXaWXaVX T__bjf Ybe T V_Tff\VT_ TVVbhag bY %1< VbeeX_Tg\baf '.

...
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ENXTa \W EN^RN_NZ ,

? "VM \QN VN_ ^NZ[RWV WO \QN UJV][LZRX\' RVLT]MRVP \QN VN_ N`XNZRUNV\JT ZN[]T\[' Y]R\N LTNJZ JVM
XNMJPWPRLJT) GQN J]\QWZ$[ QJ^N LWUXTN\NTa JMMZN[[NM JTT WO Ua XZN^RW][ LWUUNV\[) ?V \QN VN_
UJV][LZRX\' ? JT[W "VM \QN VJZZJ\R^N WO \QN ZNUW^JT WO \QN OZNNMWU WO LQWRLN J[[]UX\RWV[ OZWU J
[\JVMJZM 8NTT \N[\ Y]R\N LWUXNTTRVP) >NVLN' ? ZNLWUNUVM X]KTRLJ\RWV)

OX g[Ta^ g[X KXi\XjXe Ybe g[X cbf\g\iX TffXff`Xag bY bhe jbe^ j\g[ g[X\e eXVb``XaWTg\ba Ybe chU_\VTg\ba \a HTgheX
>b``ha\VTg\ba TaW Ybe T__ g[X eX_XiTag fhZZXfg\baf g[Tg VXegT\a_l [TiX [X_cXW hf gb \`cebiX bhe eXfh_gf TaW g[X\e
ceXfXagTg\ba.

? QJ^N WVN ZNTJ\NM Y]N[\RWV' RV \QR[ N`XNZRUNV\ \QN J]\QWZ[ QJ^N VW\ LTW[NM \QN TWLJTR\a JVM MN\NL\RWV
N#LRNVLa TWWXQWTN[' JVM \QNa QJ^N UW^NM \QN OZNNMWU WO LQWRLN TWWXQWTN \W J [W]ZLN RVMNXNVMNVLN
TWWXQWTN) GQNa MR[L][[ \QN [W]ZLN RVMNXNVMNVLN TWWXQWTN JTZNJMa' JVM \QN TWLJTR\a TWWXQWTN R[ WK^RW]['
K]\ OWZ \QN MN\NL\RWV N#LRNVLa QW_ MWN[ \QN \QZN[QWTM RV \QR[ [N\]X LWUXJZN \W [\JVMJZM 8NTT \N[\[6

M[X dhXfg\ba ba g[X WXgXVg\ba X&V\XaVl g[eXf[b_W \a g[X ge\TaZ_X fVXaTe\b \f VXegT\a_l iXel g\`X_l TaW \agXeXfg\aZ.
CbjXiXe, gb bhe ^abj_XWZX, VbageTel gb g[X fgTaWTeW =X__ fVXaTe\b, g[X g[eXf[b_W WXgXVg\ba X&V\XaV\Xf Ybe VThfT_
aXgjbe^f )\a cTeg\Vh_Te g[X ge\TaZ_X* [TiX abg UXXa fghW\XW \a g[X _\gXeTgheX. ?hX gb g[X aba-VbaiXk\gl bY g[X fXg bY
VbeeX_Tg\baf, g[\f \f T [\Z[_l aba-ge\i\T_ dhXfg\ba g[Tg WXfXeiXf WXgT\_XW YhgheX \aiXfg\ZTg\ba. OX abj fgeXff g[\f cb\ag
\a LXV. DDD bY g[X `TahfVe\cg, j[XeX jX fTl9

Aheg[Xe`beX, WhX gb g[X _bj X&V\XaV\Xf bY g[X f\aZ_X c[bgba WXgXVgbef )! % /#4* TaW g[X YTVg g[Tg g[X
g[eXf[b_W iT_hXf eXdh\eXW Ybe V_bf\aZ g[X WXgXVgbe _bbc[b_X \a g[X ge\TaZ_X fVXaTe\b TeX abg lXg ^abja, jX
eX_l ba g[X YT\e-fT`c_\aZ Tffh`cg\ba.



ENXTa \W EN^RN_NZ -

GQN J]\QWZ[ QJ^N XZWXNZTa JMMZN[[NM JTT Ua LWUUNV\[ JVM LZR\RL[) ?$U VW_ QJXXa \W [NN \QR[
UJV][LZRX\ KNRVP X]KTR[QNM RV BJ\]ZN 9WUU]VRLJ\RWV[)

OX g[Ta^ g[X eXi\XjXe Ybe g[X cbf\g\iX TffXff`Xag bY g[X aXj `TahfVe\cg TaW XkcXe\`Xag TaW Ybe eXVb``XaW\aZ
g[X chU_\VTg\ba \a HTgheX >b``ha\VTg\baf. OX g[Ta^ g[X KXi\jXe baVX `beX Ybe g[X fhZZXfg\baf TaW eX`Te^f g[Tg
[TiX fhUfgTag\T__l \`cebiXW bhe cTcXe.

M)O D' <' 7eP]b% N9aP_Wb U^a \PaVX]b ^U 4PhTbXP] ]Tcf^aZb%! ERP]SX]PeXP] <' EcPc' %$% .*- #*().$'
M*O @' 4ad]]Ta% 6' 5PeP[RP]cX% E' BXa^]X^% H' ERPaP]X% P]S E' ITW]Ta% N4T[[ ]^][^RP[Xch%! DTe' ?^S' BWhb' ('% ,)1 #*(),$'
M+O H' ERPaP]X% "%'' ()(')$#'&*+ #AgU^aS G]XeTabXch BaTbb% *()1$'
M,O ?' 4' 7[[X^cc% N3 [X]TPa _a^VaP\ U^a cTbcX]V [^RP[ aTP[Xb\%! PaJXe _aT_aX]c PaJXe2(1(-'*1-( #*((1$'
M-O K' LWP]V% E' 9[P]Rh% P]S 7' =]X[[% N3bh\_c^cXRP[[h ^_cX\P[ SPcP P]P[hbXb U^a aTYTRcX]V [^RP[ aTP[Xb\%! BWhbXRP[ DTeXTf 3

(%% (.*))0 #*())$'
M.O D' 5WPeTb% D' =dT]V% <' 4' 4aPbZ% P]S 6' 9a^bb% NG]XUhX]V UaP\Tf^aZ U^a aT[PgPcX^]b ^U cWT RPdbP[ Pbbd\_cX^]b X] 4T[["b

cWT^aT\%! BWhb' DTe' >Tcc' ""%% ),(,(+ #*()-$'
M/O ?' <' :P[[ P]S 5' 4aP]RXPaS% N?TPbdaT\T]c&ST_T]ST]RT R^bc U^a 4T[[ ]^][^RP[Xch 5PdbP[ eTabdb aTca^RPdbP[ \^ST[b%! BWhb'

DTe' 3 "!#% (-***0 #*(*($'
M0O D' 5WPeTb% >' >dUc% F' A' ?PRXT[% 6' 9a^bb% 6' <P]iX]V% P]S 4' ERWk̂[Z^_U% N;]UTaaX]V [PcT]c bcadRcdaTb eXP X]U^a\PcX^]

X]T`dP[XcXTb%! PaJXe2),(/'**-. #*(),$'
M1O F' 8aXci P]S D' 5WPeTb% N7]ca^_XR X]T`dP[XcXTb P]S \PaVX]P[ _a^Q[T\b%! ;777 FaP]b' ;]U^' FWT^' &)% 0(+ #*()*$'

M)(O D' 5WPeTb% >' >dUc% P]S 6' 9a^bb% N5PdbP[ bcadRcdaTb Ua^\ T]ca^_XR X]U^a\PcX^] VT^\Tcah P]S ]^eT[ bRT]PaX^b%! @Tf <'
BWhb' "'% (,+(() #*(),$'

M))O D' 5WPeTb% 5' ?PYT]i% P]S 6' 9a^bb% N;]U^a\PcX^]jcWT^aTcXR X\_[XRPcX^]b ^U `dP]cd\ RPdbP[ bcadRcdaTb%! @PcdaT R^\\'
'% ) #*()-$'

M)*O D' 5WPeTb% 9' ?^aT]^% 7' B^[X]^% 6' B^STaX]X% ;' 3VaTbcX% 3' Ed_aP]^% ?' D' 4Paa^b% 9' 5PaePRW^% 7' I^[UT% 3' 5P]PQPaa^%
%* #'!% N5PdbP[ ]Tcf^aZb P]S UaTTS^\ ^U RW^XRT X] QT[["b cWT^aT\%! BDJ CdP]cd\ #% (,(+*+ #*(*)$'

M)+O <' 8' 5[PdbTa% ?' 3' :^a]T% 3' EWX\^]h% P]S D' 3' :^[c% NBa^_^bTS Tg_TaX\T]c c^ cTbc [^RP[ WXSST]&ePaXPQ[T cWT^aXTb%!
BWhb' DTe' >Tcc' #$% 00( #)1.1$'

M),O E' :^bbT]UT[STa P]S F' BP[\Ta% NDTcWX]ZX]V bd_TaSTcTa\X]Xb\%! 8a^]cXTab X] BWhbXRb (% )+1 #*(*($'



REVIEWERS' COMMENTS

Reviewer #1 (Remarks to the Author): 

I read through the replies to my previous comments and the changes made in the manuscript. I am 
satisfied with and convinced by most of them. However, I still have a different opinion on whether the 
triangle causal structure studied in this work automatically guarantees that a_0 (b_0) is an output of 

Alice (Bob). In the worst scenario, the current experimental implementation might introduce a 
loophole, but the main conclusion of this work does not change. Hence, I would like to recommend 

the publication of the current manuscript in Nature Communications.
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