
Journ@l électronique d’Histoire des Probabilités et de la Statistique/ Electronic Journal for 
History of Probability and Statistics . Vol.2, n°1. Juin/June 2006

�������������������������������������������

Marta GARCÍA ALONSO1 & David TEIRA SERRANO2*

Abstract

The aim of this paper is to discuss the implicit theology underlying a central
assumption of the fourth part of the Ars Conjectandi: the affirmation of
divine omniscience and omnipotence. From the standpoint of medieval
theology, Bernoulli’s assumption involved two different problems: whether
we were really free to choose and what moral significance a probabilistic
election may have. We will discuss its intellectual roots, exploring the
correspondence with Leibniz in the light of the controversy between
Dominicans and Jesuits as to God’s concurrence in our actions. By way of
conclusion, we will briefly discuss the moral significance that might be
granted to the Ars Conjectandi from a Calvinist perspective, and in what
precise sense probability was rendered a secular tool for decision making

       Résumé

Le but de cet article est de discuter la théologie qui sous-tend une hypothèse
centrale de la quatrième partie de l’ Ars Conjectandi : l’affirmation de
l’omniscience et de l’omnipotence divine. Du point de vue de la théologie
médiévale cette hypothèse impliquait deux problèmes différents : étions-nous
réellement libre de nos choix et quelle signification morale pouvait avoir un
choix probabiliste. Nous discuterons ses racines intellectuelles, en explorant
la correspondance avec Leibniz à la lumière de la controverse entre les
Dominicains et les Jésuites sur la façon pour Dieu d’intervenir dans nos
actes. En guise de conclusion, nous discuterons brièvement la signification
morale qui pourrait être attachée à l’Ars Conjectandi dans une perspective
Calviniste, et en quel sens précis la probabilité devint un outil séculier de la
prise de décision.
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The aim of this paper is to discuss the implicit theology underlying a central

assumption of the fourth part of the Ars Conjectandi (AC): the affirmation of divine

omniscience and omnipotence. We know well that Bernoulli was a qualified theologian

who studied to become a pastor in Basel. However, his scarce writings on these matters

still remain unpublished. We will thus present a conjecture that these manuscripts may

eventually confirm. From the standpoint of medieval theology, Bernoulli’s assumption

involved two different problems: whether we were really free to choose and what moral

significance could a probabilistic election have. Both questions had been discussed at

length throughout the previous two centuries and it seems quite unlikely that Bernoulli

could have ignored them, even if in the AC he skipped the discussion of both. Our

conjecture is rather that there was an implicit commitment to a catholic theological

tradition, later extended in protestant countries, which affirmed that the divine

foreknowledge of an event necessitated either its taking or not taking place –since God

knows simultaneously whether he wants it to happen.

We will present in §2 this position, usually associated to Bañez and the

Dominicans tradition, together with the Jesuit alternative, in order to see how the former

supports the mathematical implications that Bernoulli wanted to draw from his

assumption. In §3 we will show how such implications were contested by Leibniz on

the basis of the latter, i.e., on Molinist grounds, in a way that was immediately relevant

for the ecclesiastical concerns of Bernoulli’s circle in Basel. By way of conclusion, we

will briefly discuss the moral significance that from a Calvinist perspective might be
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granted to the AC, raising the question of how it could have been transformed into a

secular tool for decision making after Bernoulli.
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In the first preliminary chapter of the fourth part of the Ars conjectandi, a

number of concepts (such as probabilitas, possibile, contingens, etc.) are defined in

order to clarify their further application. The first one of these (certitudo) is explained

with a brief theological digression, that we will examine in detail.

In themselves and objectively, all things under the sun, which are, were, or will

be, always have the highest certainty. […] Nor should there be any doubt about

future things, which in like manner, even if not by the necessity of some

inevitable fate, nevertheless by divine foreknowledge and predetermination,

cannot not be in the future. Unless, indeed, whatever will be will occur with

certainty, it is not apparent how the praise of the highest Creator's omniscience

and omnipotence can prevail. Others may dispute how this certainty of future

occurrences may coexist with the contingency and freedom of secondary causes;

we do not wish to deal with matters extraneous to our goal. [Bernoulli, 1713,

210-11; Sylla, 2006, 315]3

Bernoulli kept his promise: there is indeed no discussion of this (or any other)

theological issue in the AC. However, according to some interpreters, this had more to

do with his goal than it may initially appear. Lorraine Daston [1992] has argued that it

allowed Bernoulli to reconcile, anachronistically speaking, theoretical probabilities and

3 The original text reads as follows: «Omnia, quae sub Sole sunt vel fiunt, praeterita, praesentia sive
futura, in se & objective summan semper certitudinem habent. […] Nec de futuris ambigendum, quae
pariter etsi non fati alicujus invevitabili necessitate, tamen ratione tum praesciantae tum
praedeterminationis divinae non possunt non fore; nisi enim certo eveniant quaecunque futura sunt, non
apparet, quo pacto summo Creatori omniscientiae & omnipotentiae laus illibata constare queat. Quomodo
autem haec futuritionis certitudo cum contingentia aut libertate causarum secundarum consistere possit,
de hoc disputent alii; nos a scopo nostro aliena nolumus tangere»
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empirical frequencies. Whereas for previous authors, such as Cardano, variability in the

world complicated the approximation of the former through the latter, Bernoulli’s

theological determinism granted that in the long run the observed ratios would come as

close to the true ones as we want them to. The God of the AC could not have created

anything “inherently uncertain and indeterminate”. In other words, the intensity of our

beliefs could be mathematically adjusted independently of their content, granting a

rational foundation to any decision we should make. This was precisely the topic of the

AC fourth part: the application of probabilities to civic, moral and economic matters.

The doctrine of predestination prevalent in Bernoulli’s protestant background, suggests

Daston [1992, 46], endowed him with a crucial argument to expand the aims and scope

of the doctrine of chances — see also [Sylla, 2006, 19].

Edith Sylla [1997] has shown how this theological assumption is relevant to

understand what the law of large numbers proved. The binomial expansions underlying

the proof express the number of ways in which various possible outcomes of a series of

observations can occur. I.e., the terms of these expansions represent total ratios of

events 7; A63 D<?92: Bernoulli’s algebraic approach proceeds as if all cases (1/@B@) were

simultaneously displayed, without priority or posteriority.4 According to him, such a

distinction is only introduced by our own perspective, but does not correspond to the

divine vision of the whole set of events and its causal order. Through the binomial

theorem we can at least discern its mathematical arrangement. And even if our current

empirical frequencies do not represent but the complex interaction of such causes, the

approximation that we can obtain through these is good enough for all practical

purposes. Its precision can be theoretically bounded through the analysis of its binomial

4 For an analysis of the proof, cf. [Meusnier, 1990]
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ViaR_dZ`_& ;`c 7Vc_`f]]Z$ eYV ]Rh `W ]RcXV _f^SVcd eYfd XfRcR_eVVU eYRe eYV UZdT`gVcj `W

ecfV cReZ`d eYc`fXY V^aZcZTR] WcVbfV_TZVd hRd WVRdZS]V&-

9ZgZ_V W`cV\_`h]VUXV R_U acVUVeVc^Z_ReZ`_ hRd eYfd TcfTZR] e` ac`[VTe$ d` e`

daVR\$ ^ReYV^ReZTR] ac`SRSZ]ZeZVd `_e` `fc h`c]U R_U T`_WVc Zed acRTeZTR] dZX_ZWZTR_TV e`

eYV 68& NVe$ eYV eYV`]`XZTR] Z^a]ZTReZ`_d `W dfTY R cRUZTR] deR_TV hVcV _`e

f_dfSdeR_eZR]2 e` RWWZc^ eYV f_T`_decRZ_VU `^_ZdTZV_TV R_U `^_Za`eV_TV `W <`U

R^`f_eVU e` V]Z^Z_ReV R_j Rfe`_`^j hV T`f]U T]RZ^ W`c `fc W`cV`cURZ_VU UVTZdZ`_d&

;c`^ eYV ^`UVc_ deR_Ua`Z_e$ eYZd ^Rj dVV^ bfZeV R aRcRU`iZTR] deRceZ_X a`Z_e W`c R_ !?@

Z_eV_UVU e` ac`gZUV hZdV RUgZTV e` TY``dV eYV }dfaVcZ`c$ ^`cV RUgR_eRXV`fd$ dRWVc `c

SVeeVc T`_dZUVcVU~& ;c`^ R eYV`]`XZTR] aVcdaVTeZgV$ eYZd hRd _`e dfTY R ^`cR]]j afkk]Z_X

TY`ZTV2 eYV acZ^RTj `W ]Rh ¡cVgVR]VU$ _RefcR] `c a`dZeZgV¡ `gVc T`_dTZV_TV hRd

T`^^`_]j RU^ZeeVU$ Rd R UZcVTe `c Z_UZcVTe ViacVddZ`_ `W eYV UZgZ_V hZ]]&. =`hVgVc$ Ze

hRd VbfR]]j RT\_`h]VUXVU eYRe eYVcV hVcV ^R_j TRdVd Z_ hYZTY XV_fZ_V f_TVceRZ_ej

ViZdeVU Rd e` eYV ^`de RUVbfReV UVTZdZ`_ e` ^R\V& >_ dfTY TRdVd$ eYV Rddf^aeZ`_ hRd eYRe

hV dY`f]U UZdTVc_ eYV }^`cV RUgR_eRXV`fd$ dRWVc `c SVeeVc T`_dZUVcVU~ R]eVc_ReZgV&

Ec`SRSZ]Zej h`f]U eYVcVW`cV YV]a fd e` TY``dV Z_ RTT`cUR_TV hZeY eYV TRfdR] `cUVc

RccR_XVU Sj <`U$ R_U Z_ T`_W`c^Zej R]d` hZeY =Zd hZ]] `W ^R\Z_X fd fdV eYV 68 e` cVRTY

dfTY R UVTZdZ`_&

Ih` UZ]V^^Rd Z^^VUZReV]j RaaVRcVU2 hYVeYVc eYVcV hRd R dZ_X]V dfaVcZ`c

`aeZ`_ `c ^R_j R_U hYVeYVc `fc TY`ZTV `W R_j `W eYV^ hRd acV`cURZ_VU& IYV 68

ac`gZUVU R T]VRc decReVXj e` RUUcVdd eYV WZcde UZ]V^^R$ d\ZaaZ_X eYV UZdTfddZ`_ `W eYV

dVT`_U& NVe$ 7Vc_`f]]Z UZU aVcTVZgV eYRe eYV Rfe`_`^j `W `fc UVTZdZ`_d !VgV_ Z_ R

- DSgZ`fd]j$ eYZd d`]feZ`_ e` eYV 13;A?/9 =?<093: <4 @A/A7@A71/9 7;43?3;13 YRd SVV_ T`_eVdeVU2 TW&$ V&X&$
O=RT\Z_X$ )1/)P$ OGZgRUf]]R$ )11/P&
. ;`c R UZdTfddZ`_ cVXRcUZ_X ac`SRS]V [fUX^V_ed$ TW& O9V^R_$ )1+.$ TT& ,)/%+*P& IYV eYV`]`XZTR]
Z^a]ZTReZ`_d `W eYZd a`dZeZ`_ Z_ eYV eYV`]`XZTR] T`_eVie `W 8R]gZ_Zd^ RcV UZdTfddVU Z_ O<RcTtR 6]`_d`$
*((.RP
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_Rcc`h eYV`]`XZTR] dV_dV" T`_deZefeVU bfZeV R eY`c_j ZddfV$ hYZTY ^Rj ]VRU d`^V e`

bfVdeZ`_ eYV 68&

}H`^V aV`a]V~ YRU Z_UVVU SVV_ RcXfZ_X RS`fe }RS`fe Y`h eYZd TVceRZ_ej `W

WfefcV ViZdeV_TV TR_ RXcVV hZeY UVaV_UV_Tj fa`_ `c Z_UVaV_UV_Tj `W dVT`_URcj

TRfdVd~& HZ_TV Re ]VRde eYV )..(d eYV ?VdfZed YRU SVV_ WZXYeZ_X R WZVcTV eYV`]`XZTR] SRee]V

RS`fe XcRTV R_U Yf^R_ WcVVU`^$ hYZTY ]VU E`aV 8]V^V_e K>>> e` VdeRS]ZdY R

T`^^ZddZ`_ !eYV #<;5?35/A7< $3 !BE7977@" e` cVRTY R U`TecZ_R] T`_dV_dfd SVehVV_ eYV

H`TZVej R_U Zed eYV`]`XZTR] RUgVcdRcZVd& 6WeVc R UVTRUV `W cVdVRcTY R_U UVSReV$ E`aV ERf]

K ZddfVU R UVTcVV Z_ ).(/ R]]`hZ_X S`eY eYV ?VdfZed R_U eYVZc `aa`_V_ed e` UVWV_U eYVZc

gZVhd$ hYZTY hRd R_ Z^a]ZTZe RU^ZddZ`_ eYRe eYVZc UZdafeV hRd eYV`]`XZTR]]j eY`c_j

V_`fXY e` TYR]]V_XV YZd U`TecZ_R] RfeY`cZej&/

IYV ZddfV Re deR\V hRd eYV T`_TZ]ZReZ`_ `W Yf^R_ WcVVU`^ R_U UZgZ_V

`^_ZdTZV_TV R_U `^_Za`eV_TV& >e hRd RXcVVU Sj R]] TReY`]ZT eYV`]`XZR_d eYRe <`U RTeVU

Rd R XV_VcR] TRfdV `W eYV TcVReZ`_ R_U T`_dVcgReZ`_ `W VgVcj T`_eZ_XV_e SVZ_X& I` eYV

dVT`_URcj TRfdR] RTeZ`_ `W eYV ]ReeVc$ <`U T`_ecZSfeVU Rd R_ Z^^VUZReV VWWZTZV_e TRfdV&

<`U¥d dZ^f]eR_V`fd T`_TfccV_TV Zd dRZU e` SV £VWWZTRTZ`fd¤ hZeY cVdaVTe e` Ze hYV_ eYV

Z_eV_UVU VWWVTe Zd ac`UfTVU Z_ RTT`cUR_TV e` =Zd UVdZX_$ R_U £^VcV]j dfWWZTZV_e¤

`eYVchZdV& LYV_ R_ RXV_e RTed hc`_X]j$ dYV Y`]Ud Wf]] TRfdR] cVda`_dZSZ]Zej W`c eYV VgZ]

U`_V2 <`U T`_Tfcd dfWWZTZV_e]j W`c Ze e` YRaaV_$ Sfe _`e VWWZTRTZ`fd]j dZ_TV eYV RTe X`Vd

RXRZ_de =Zd Z_eV_eZ`_d& 8`f]U =V _`e R_eZTZaReV hYV_ dfTY UZd`SVUZV_TV h`f]U eR\V

a]RTV4 6TT`cUZ_X e` R eYV`]`XZTR] aRcej ]VU Sj 9`^Z_X` 7RuVk0$ eYZd hRd Z^a`ddZS]V&

/ IYV SZS]Z`XcRaYj `_ eYZd e`aZT Zd cVR]]j VieV_dZgV2 R cVTV_e T`]]VTeZ`_ `W eVied dY`hZ_X eYV UVgV]`a^V_e
`W eYV ac`S]V^ Zd O7RcU`fe 7`f]_`Zd$ *((*P& 6 deR_URcU RTT`f_e Zd OHeVX^x]]Vc )1+-P
0 9`^Z_X` 7RuVk !)-*0%).(," V_eVcVU eYV 9`^Z_ZTR_ DcUVc Z_ )-,.$ RWeVc defUjZ_X eYV`]`Xj Z_
HR]R^R_TR$ f_UVc BV]TY`c 8R_` !)-,0%-)"$ 9ZVX` UV 8YRgVd !)--)"$ R_U EVUc` H`e`^Rj`c !)--(%-)"&
=V SVTR^V R_ `ceY`U`i IY`^Zde eYV`]`XZR_$ Y`]UZ_X R dVcZVd `W eVRTYZ_X R_U RU^Z_ZdecReZgV a`ded Z_
6gZ]R$ 6]TR]m$ KR]]RU`]ZU R_U I`c`& >_ )-// YV cVefc_VU e` eYV J_ZgVcdZej `W HR]R^R_TR hYVcV YV eRfXYe
eYV`]`Xj f_eZ] YV cVeZcVU Z_ ).((& =V hRd R]d` UZcVTe`c R_U T`_WVdd`c `W He& IVcVdR =Zd Z_eV]]VTefR]
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<`U \_`hd Y`h =V hZ]] TRfdR]]j T`_Tfc e` VRTY `W `fc aRceZTf]Rc UVTZdZ`_d R_U

eYVcVW`cV& =V \_`hd hYVeYVc hV hZ]] WRZ] e` V]ZTZe eYV ^`cR]]j X``U RTe eYRe =V Z_eV_Ud&

=Zd \_`h]VUXV `W YZd `h_ LZ]] dfdeRZ_d =Zd £\_`h]VUXV `W gZdZ`_¤ `W eYV TcVReVU

h`c]U&1

IYV ?VdfZed$ RWeVc AfZd UV B`]Z_R$ RcXfVU eYRe <`U¥d T`_TfccV_TV hRd

Z_ecZ_dZTR]]j _VfecR] R_U Ze Zd VieVc_R]]j cV_UVcVU VWWZTRTZ`fd `c ^VcV]j dfWWZTZV_e Sj `fc

T`_dV_e `c UZd`SVUZV_TV e` =Zd Z_eV_eZ`_d& 7fe eYRe Z^a]ZVU eYRe =Zd \_`h]VUXV `W eYV

TcVReZ`_ hRd d`^VY`h Z_T`^a]VeV2 =V T`f]U R_eZTZaReV Z_WR]]ZS]j R]] a`ddZS]V T`_eZ_XV_e

ecfeYd$ cV^RZ_Z_X _VfecR] Rd e` eYV RTefR] TRfdReZ`_ `W `fc UVTZdZ`_d& =V YRU R £^ZUU]V

\_`h]VUXV¤ !@173;A7/ :327/" `W eYV^$ dVVZ_X 4BAB?70797/ Z_ eYVZc VddV_TV hZeY`fe YRgZ_X

e` VdeRS]ZdY acVUVeVc^Z_VU UVTcVVd& D_]j RWeVc `fc h`c]U Zd RTefR]]j TcVReVU$ YV XRZ_d

WcVV \_`h]VUXV `W R]] WfefcV T`_eZ_XV_ed&)(

;`c 7Vc_`f]]Z$ Ze hRd eYZd }TVceRZ_ej `W WfefcV ViZdeV_TV~ hYZTY cV_UVcVU

ac`S]V^ReZT eYV T`_eZ_XV_Tj `W `fc UVTZdZ`_d Rd dVT`_U TRfdVd !1<;A7;53;A7/ /BA

9703?A/A3 1/B@/?B: @31B;2/?B:" `W `fc RTefR] RTeZ`_d& =`hVgVc$ YV RaaRcV_e]j e``\

dZUVd hZeY eYV 9`^Z_ZTR_ ecRUZeZ`_ R_U Rddf^VU eYRe eYV UZgZ_V W`cV\_`h]VUXV `W `fc

UVTZdZ`_d hRd f_T`_decRZ_VU& 6d deReVU Z_ eYV 68$ T`_eZ_XV_e VgV_ed U` _`e R]hRjd

ViT]fUV _VTVddZej ¡VgV_ cVXRcUZ_X dVT`_URcj TRfdVd !1/B@/@ @31B;2/@"¡$ hYZTY hRd

R_`eYVc hRj `W dRjZ_X eYRe$ 7; ?39/A7<; A< B@$ hV ^Rj dRWV]j acVdf^V eYRe eYVcV Zd

f_UVc]jZ_X TRfdV `W VgVcj VgV_e O7Vc_`f]]Z$ )/)+ )1/-$ *)*%)+P&

C`h$ Rd :UZeY Hj]]R ^RUV fd _`eZTV$ }eYV ^ReYV^ReZTd eR\Vd R £<`U¥d VjV¤ a`Z_e

`W gZVh$ Z_ hYZTY VgVcj a`ddZSZ]Zej Zd acVdV_e `_ R_ VbfR] W``eZ_X~ OHj]]R$ )11/$ 1+P& >_

Z_W]fV_TV `_ eYV IY`^Zde dTY`]RdeZT hRd V_UfcZ_X$ SVj`_U YZd T`_ecZSfeZ`_ e` eYV $3 /BE7977@ 1<;A?<C3?@F$
eY`fXY hV hZ]] _`e UZdTfdd Ze YVcV&
1 7RuVk¥d gZVhd RcV df^^RcZdVU Z_ YZd !=<9<57/ 4?/A?B: =?/3271/A<?B: /2C3?@B@ >B/@2/: /@@3?A7<;3@

1B7B@2/: 2<1A<?7@ 'B2<C717 (<97;/3 ;B;1B=/A7 !)-1*"
)( B`]Z_R¥d ^RdeVcaZVTV hRd eYV '703?7 /?07A?77 1B: 5?/A7/3 2<;7@ 27C7;/ =?/3@173;A7/ =?<C723;A7/

=?/323@A7;/A7<;3 3A ?3=?<0/A7<;3 1<;1<?27/ !)-00"&
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`eYVc h`cUd$ `fc R]XVScRZT cVacVdV_eReZ`_ `W eYV =<@@70797/ d`^VY`h dZ^f]ReVd UZgZ_V

W`cV\_`h]VUXV& 6_U dZ_TV Ze _VTVddZeReVd eYV RTefR] VgV_ed$ hZeY`fe B`]Z_Zde ac`gZd`d$

hV TR_ Raac`iZ^ReV eYV ecfV cReZ`d `W VRTY a`ddZS]V TRdfd eYc`fXY V^aZcZTR] WcVbfV_TZVd&

=RU 7Vc_`f]]Z T`_TVZgVU `W UZgZ_V W`cV\_`h]VUXV Rd B`]Z_R$ YV h`f]U_ e YRgV SVV_

RS]V e` T`_decfV dfTY R_ R]XVScR `W a`ddZS]V VgV_ed& Dc Re ]VRde eYZd Zd Y`h R gVcj

bfR]ZWZVU T`_eV^a`cRcj aVcTVZgVU Ze$ Rd hV RcV X`Z_X e` dVV Z_ eYV _Vie dVTeZ`_&

! % /1.,0,45 1&-('5,10 %*%,045 5+( %'

7VehVV_ )/(+ R_U )/(-$ AVZS_Zk R_U 7Vc_`f]]Z ViTYR_XVU Re ]VRde ehV_ej ]VeeVcd

^R_j `W hYZTY UVR]e hZeY eYV eYV`cj `W ac`SRSZ]Zej))& AVZS_Zk$ hY` YRU SVV_ R]VceVU `W

eYV ViZdeV_TV `W eYV 68 Sj ?`YR__ 7Vc_`f]]Z Z_ ).1/$ Z^^VUZReV]j aVcTVZgVU Zed

cV]VgR_TV W`c YZd `h_ bfVcZVd T`_TVc_Z_X eYV W`c^R]ZkReZ`_ `W a`]ZeZTR] R_U [fcZUZTR]

cVRd`_Z_X& AVZS_Zk _VgVc TR^V e` dVV eYV ^R_fdTcZae$ Sfe ?R\`S Z_W`c^VU YZ^ RS`fe

dVgVcR] cV]VgR_e a`Z_ed$ R^`_X hYZTY YZd TcfTZR] T]RZ^ `_ eYV Raac`iZ^ReZ`_ `W R acZ`cZ

cReZ`d eYc`fXY V^aZcZTR] WcVbfV_TZVd& AVZS_Zk¥d cVRTeZ`_ UVdVcgVd R TRcVWf] R_R]jdZd$

dZ_TV Ze eRcXVed eYV eYV`]`XZTR] Rddf^aeZ`_ eYRe 7Vc_`f]]Z [fUXVU f_cV]ReVU e` eYV X`R] `W

eYV 68&

LYV_ hV VdeZ^ReV ac`SRSZ]ZeZVd V^aZcZTR]]j Sj cVdf]ed Z_ dfTTVddZ`_$ j`f Rd\

hYVeYVc Z_ eYRe hRj WZ_R]]j R aVcWVTe VdeZ^ReV T`f]U SV `SeRZ_VU$ R_U j`f hcZeV

eYRe eYZd YRd SVV_ W`f_U Sj j`f& IYV UZWWZTf]ej Z_ Ze dVV^d e` ^V eYRe T`_eZ_XV_e

eYZ_Xd `c eYZ_Xd eYRe UVaV_U `_ Z_WZ_ZeV]j ^R_j TZcTf^deR_TVd TR__`e SV

UVeVc^Z_VU Sj WZ_ZeV]j ^R_j cVdf]ed$ W`c _RefcV YRd Zed YRSZed$ W`]]`hZ_X Wc`^ eYV

)) 6 eY`c`fXY R_R]jdZd `W eYZd ViTYR_XV Zd ac`gZUVU Sj OHj]]R$ )110P
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1

1

cVefc_ `W TRfdVd$ Sfe `_]j W`c eYV ^`de aRce& OLVZ] 3A /9 $ )11+$ )*+3 Hj]]R$ *((.$

+1P)*

AVZS_Zk ZX_`cVU 7Vc_`f]]Z¥d ac``W$ Sfe _VgVceYV]Vdd YV hRd bfVdeZ`_Z_X Zed ^RZ_

T`_TVaefR] acVdfaa`dZeZ`_$ eYRe T`_eZ_XV_e VgV_ed T`f]U SV ^ReYV^ReZTR]]j ecRTeRS]V eYV

hRj 7Vc_`f]]Z T]RZ^VU& 8`_eZ_XV_e VgV_ed hVcV _`e W`cV\_`h_ e` <`U R]XVScRZTR]]j2

>_ eYV TRdV `W T`_eZ_XV_e ecfeYd$ VgV_ eY`fXY eYV acVUZTReV Zd Z_ eYV dfS[VTe$ eYZd

TR_ _VgVc SV UV^`_decReVU `W Ze$ _`c TR_ eYV ac`a`dZeZ`_ VgVc SV cVUfTVU e` R_

VbfReZ`_ `W ZUV_eZej$ <`U R]`_V dVVZ_X ¡_`e eYV V_U `W eYV R_R]jdZd$ dZ_TV Ze YRd

_` V_U¡ Sfe eYV T`__ViZ`_ `W eVc^d `c eYV Z_T]fdZ`_ `W eYV acVUZTReV Z_ eYV

dfS[VTe$ W`c =V dVVd hYReVgVc Zd Z_ eYV dVcZVd& OAVZS_Zk !).01" )1/+$ )(1P)+

AVe fd ScZVW]j afe eYZd TZeReZ`_ Z_ T`_eVie& ;`c AVZS_Zk$ _VTVddRcj ecfeYd$ dfTY Rd

^ReYV^ReZTR] ac`a`dZeZ`_d$ ViacVddVU d`^V d`ce `W ZUV_eZej SVehVV_ eYVZc dfS[VTe R_U

acVUZTReV& I` UV_j eYV^ h`f]U eYfd Z^a]j R T`_ecRUZTeZ`_& >_ efc_$ eYV T`__VTeZ`_

SVehVV_ dfS[VTe R_U acVUZTReV Z_ T`_eZ_XV_e ecfeYd TR__`e SV cVUfTVU e` R_j ZUV_eZej$

dZ_TV eYV ]ReeVc T`_eRZ_d R_ Z_WZ_Zej `W _`eVd eYRe TR__`e SV ViYRfdeVU Z_ R WZ_ZeV _f^SVc

`W deVad& IYV _`eZ`_ `W VRTY Z_UZgZUfR] dfSdeR_TV T`_eRZ_d Z_UVVU R]] a`ddZS]V !Z_WZ_ZeV]j

^R_j" TZcTf^deR_TVd Z_ hYZTY Ze TR_ ViZde&

I` RWWZc^ eYRe <`U TR__`e \_`h T`_eZ_XV_e ecfeYd ^ReYV^ReZTR]]j Z^a]ZVd eYfd

eYRe eYV Z_WZ_Zej `W _`eVd T`_deZefeZ_X eYVZc acVUZTReV TR__`e SV cVUfTVU e` R ecRTeRS]V

R]XVScRZT W`c^$ Rd 7Vc_`f]]Z Rddf^VU& NVe$ eYRe <`U TR_ \_`h dfTY ecfeYd C7@B/99F

ac`gZUVd R \Vj e` eYV dZUV AVZS_Zk hRd eR\Z_X Rd e` eYV eYV`]`XZTR] T`_ec`gVcdj

^V_eZ`_VU RS`gV& 6eeV^aeZ_X e` cVT`_TZ]V `fc WcVV hZ]] hZeY UZgZ_V `^_ZdTZV_TV R_U

)* AVZS_Zk e` 7Vc_`f]]Z$ C`gV^SVc *.eY )/(+& 8W& O;VccZR_Z$ )10*$ )/-%0*P W`c R UZWWVcV_e R_R]jdZd$ hYZTY
V^aYRdZdVd eYV aRcR]]V]Zd^ SVehVV_ `fc eh` T`ccVda`_UV_ed&
)+

$3 9703?A/A3 1<;A7;53;A7/ 3A @3?73 1/B@/?B: =?<C723;A7/ !K:$ aa& )/./%)//*"& LV YRgV ^fTY
SV_VWZeVU Wc`^ eYV R__`eReVU T`^aZ]ReZ`_ `W AVZS_ZkZR_ eVied `_ TYR_TV$ WcVVU`^ R_U acVUVdeZ_ReZ`_
VUZeVU Sj 8`_TYR G`]Um_2 OG`]Um_ )11(P&
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`^_Za`eV_TV$ AVZS_Zk e``\ RUgR_eRXV `W eYV W`]]`hZ_X Z_efZeZ`_2 <`U W`cV\_`hd VgVcj

WfefcV VgV_e$ Sfe eYVdV cV^RZ_ T`_eZ_XV_e Rd ]`_X Rd eYV T`_ecRcj !eYRe eYVj U` _`e

YRaaV_" Zd _`e ]`XZTR]]j Z^a`ddZS]V& 8`_eZ_XV_e VgV_ed RcV eYfd _`e f_T`_UZeZ`_R]]j

_VTVddRcj2 <`U W`cVdVVd VgVcj a`ddZS]V h`c]U Z_ Zed T`_eZ_XV_Tj R_U UVTcVVd ]ReVc hYZTY

`_V T`^Vd e` ViZde Rd dfTY& =Zd LZ]] U`Vd _`e ^R\V _VTVddRcj R_j VgV_e eR\Z_X a]RTV Z_

Ze& IYRe Zd$ UZgZ_V `^_ZdTZV_TV TR_ acVgRZ] hZeY`fe R]eVcZ_X eYV ^`UR] deRefd `W =Zd

TcVReZ`_2 hYVcVRd _VTVddRcj ecfeYd cV]ReV `_]j e` <`U¥d Z_eV]]ZXV_TV$ eYV _`eZ`_ `W VRTY

T`_eZ_XV_e SVZ_X Zd UVaV_UV_e `W eYV UZgZ_V 9VTcVV Rd e` eYV eZ^V R_U a]RTV hYV_ Ze

dY`f]U YRaaV_& IYZd Zd acVTZdV]j eYV deR_Ua`Z_e `W B`]Z_R& <`U TY``dVd hYRe =V hZ]]d

SVde R^`_X eYVdV T`_eZ_XV_e R]eVc_ReZgVd),&

AVe fd W`Tfd _`h `_ eYV Z^a]ZTReZ`_d `W eYZd AVZS_ZkZR_ deR_TV cVXRcUZ_X

ac`SRSZ]Zej& AVZS_Zk UVWV_UVU eYRe hYV_ WRTZ_X f_TVceRZ_ R]eVc_ReZgVd$ hV dY`f]U `ae W`c

eYV ^`cR]]j dRWVde R_U eYRe dfTY UVTZdZ`_ T`f]U SV Z^ac`gVU Sj ^ReYV^ReZTR] ^VR_d)-&

NVe$ f_]Z\V 7Vc_`f]]Z$ AVZS_Zk T`_eV_UVU eYRe ac`SRSZ]ZeZVd T`f]U _`e SV TR]Tf]ReVU$ Sfe

cReYVc 3@A7:/A32).& Ec`SRSZ]ZeZVd RcV RddZX_VU VZeYVc `_ eYV SRdZd `W gRcZ`fd T`_gV_eZ`_d

`c `W dZ^a]V ZX_`cR_TV !hYZTY ^ZXYe [fdeZWj R_ Rddf^aeZ`_ `W VbfZac`SRSZ]Zej"& 7fe hV

TR__`e RdaZcV e` SfZ]U R UV^`_decReZgV `cUVc Z_ ac`SRSZ]Zej$ SVTRfdV hV hVcV UVR]Z_X

hZeY VddV_eZR]]j T`_eZ_XV_e VgV_ed$ R_U eYVZc Z_WZ_Zej `W _`eVd Zd ^ReYV^ReZTR]]j

Z_ecRTeRS]V& IYV fdV `W R]XVScR e` dZ^f]ReV eYV UZgZ_V W`cV\_`h]VUXV `W dfTY VgV_ed$ Rd

7Vc_`f]]Z dfXXVdeVU$ hRd W`c AVZS_Zk f_WVRdZS]V2 eYVcV hRd _` acVUVeVc^Z_VU WZ_ZeV

_f^SVc `W 1/@B@ T`ccVda`_UZ_X e` eYV RTefR] h`c]U$ Sfe R_ RTefR] Z_WZ_Zej `W eYV^&

), LV W`]]`h YVcV O@RaYRXRhR_Z$ )111P& NVe hV dY`f]U _`eV eYRe AVZS_Zk hRd T]`dVc e` 7RuVk cVXRcUZ_X
eYV UZgZ_V T`_TfccV_TV Z_ `fc RTefR] UVTZdZ`_d$ eY`fXY hV hZ]] d\Za _`h eYV R_R]jdZd& 8W&$ V&X&$
#<;C3?@/A7< 1B: 2<:7;< 3=7@1<=< ,A3;<;7< 23 9703?A/A3 !).//3 K:$ aa& *10%+(-" Z_ OG`]Um_$ )11($ )//%
1(P& HVV R]d` Z_ eYZd cVdaVTe O<cVV_SVcX *((-P&
)- AVZS_Zk e``\ dZUVd hZeY IZcd` <`_km]Vk$ H?$ e` UVWV_U =?<0/0797<?7@: ¡TW& O9V^R_$ )1+.$ TT& -+1%-,/P2
V&X&$ )% >K$ *$ y),& ;`c R ScZVW Z_ec`UfTeZ`_ W`TfdVU `_ eYV `cZXZ_d `W ^ReYV^ReZTR] ac`SRSZ]Zej$ TW&
O;cR_\]Z_$ *(()$ .,%)()P&
). LV W`]]`h YVcV OERc^V_eZVc$ )11-$ /%,+P R_U OG`YcSRddVc KVc`_$ *(()$ ./%00P&
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))

))

7Vc_`f]]Z¥d cVda`_dV bfVdeZ`_VU eYRe / =<@A3?7<?7 eYRe Z_WZ_Zej `W TRfdVd hRd

cVR]]j Z_ecRTeRS]V !}>e Zd \_`h_ eYRe VgV_ Z_ eYV Z_WZ_ZeV eYVcV RcV UVXcVVd~ OLVZ] 3A /9 $

)11+$ )*1P"& ! =?7<?7 YV cV]ZVU `_ R_ fc_ ^`UV] `W a`ddZSZ]ZeZVd Xc`f_UVU `_ UZgZ_V

`^_ZdTZV_TV eYRe hRd TRfdR]]j VWWZTZV_e e` ac`UfTV RTefR] VgV_ed& =Zd Raac`RTY hRd

^ReYV^ReZTR]]j T`_gV_ZV_e R_U T`_T`cUR_e hZeY R hV]] VdeRS]ZdYVU eYV`]`XZTR] deR_TV&

7Vc_`f]]Z T`f]U YRgV eYfd UZd^ZddVU AVZS_Zk¥d `S[VTeZ`_d hZeY`fe dVT`_U eY`fXYed&

:iTVae$ aVcYRad$ W`c eYVZc VTT]VdZRdeZTR] Z^a]ZTReZ`_d&

>_ eYV dR^V ]VeeVc Z_ hYZTY eY`dV `S[VTeZ`_d hVcV acVdV_eVU$ AVZS_Zk R]d`

R_dhVcVU R bfVdeZ`_ eYRe 7Vc_`f]]Z YRU dV_e YZ^ `_ SVYR]W `W TVceRZ_ HhZdd ac`eVdeR_e

eYV`]`XZR_d)/& IYVj hR_eVU e` \_`h YZd `aZ_Z`_ Rd e` eYV f_ZWZTReZ`_ `W eYV UZWWVcV_e

ac`eVdeR_e TcVVUd& AVZS_Zk hRd eYV_ RTeZ_X Rd R_ RUgZd`c Z_ R T`f_TZ]$ eYV #<99357B:

&?3;71B:$ ac`^`eVU Sj eYV EcfddZR_ \Z_X e` RTYZVgV eYV cV]ZXZ`fd f_ZWZTReZ`_ `W

AfeYVcR_d R_U 8R]gZ_Zded hZeYZ_ YZd eVccZe`cZVd OHTYcVT\Vc$ )1+,$ ,/%-(P& =Zd cVda`_dV

ac`SRS]j cVW]VTeVU eYV `SdeRT]Vd eYRe YV hRd ^`de fdVU e` WZ_U Z_ dfTY V_eVcacZdV2

8`_TVc_Z_X eYV SfdZ_Vdd `W acVUVdeZ_ReZ`_$ Ze dVV^d e` ^V eYRe YRcU]j R_j

UZWWZTf]ej cV^RZ_d$ ac`gZUVU eYRe OT`_dZUVcReZ`_d eYReP ^Rj dVV^ e` TcVReV

acV[fUZTV T`_TVc_Z_X eYV UZgZ_V ReecZSfeVd `W [fdeZTV$ hZdU`^$ R_U dR_TeZej RcV

Rg`ZUVU$ R_U R]] RT\_`h]VUXV eYRe <`U RTed [fde]j$ _`e `_]j SVTRfdV =V Zd R]]

a`hVcWf]$ Sfe R]d` SVTRfdV YV Zd ^`de hZdV R_U X``U$ dfTY eYRe Ze Zd VdeRS]ZdYVU

eYRe _`eYZ_X T`f]U YRgV SVV_ U`_V SVeeVc eYR_ =V UZU Ze$ VgV_ ZW e` fd hY` RcV _`e

RU^ZeeVU e` eYV hY`]V YRc^`_j `W eYZ_Xd Ze ^Rj _`e RaaVRc d`& D_TV eYZd Zd

VdeRS]ZdYVU$ eYV bfVdeZ`_d RS`fe RSd`]feV `c T`_UZeZ`_R] UVTcVVd R_U f_ZgVcdR] `c

)/ 7Vc_`f]]Z e` AVZS_Zk$ DTe`SVc +cU$ )/(+2 }C`__f]]Z _`_ Z_WZ^RV _`eRV IYV`]`XZ GVW`c^ReRV _`decRV
=V]gVeZRV Z_ ^R_UReZd ^ZYZ UVUVcf_e$ fe bfRVcV_e Vi IV$ Tf[fd ZfUZTZf^ T`_dZ]Zf^bfV WRTZf_e ^RiZ^Z$
bfZU dV_eZRd UV aRTV Z_eVc Ec`eVdeR_eVd fecZfdbfV T`^^f_Z`_Zd AfeYVcR_`d Ve GVW`c^Re`d !,F;1?3A7@:B:

g`TR_e" ReeV_eR_UR O P~ OLVZ] 3A /9 $ )11+$ ))/%)0P



)6;85&4 =41/:86537;1 0@(39:6381 019 *86.-.343:=9 1: 01 4- +:-:39:37;1! '41/:8653/ )6;85-4 268
(39:68< 62 *86.-.343:< -50 +:-:39:3/9  ,64 $ 5># );35!);51 $""%

)*

)*

aRceZTf]Rc XcRTV dVV^ aRce]j aYZ]`d`aYZTR] R_U aRce]j gVcSR]& OLVZ] 3A /9 $ )11+$

)*-3 ecR_d& :& Hj]]RP )0

IYV f_Zej `W eYV HhZdd ac`eVdeR_e TYfcTYVd YRU SVV_ R_ ZddfV W`c R]cVRUj dVgVcR]

UVTRUVd Z_ 7RdV]& IYV eYV`]`Xj ac`WVdd`c R_U =VRU !!;A7@A3@" `W eYV 8YfcTY `W 7RdV]

Af\Rd <Vc_]Vc !).*-%)./." YRU T``aVcReVU hZeY `eYVc HhZdd eYV`]`XZR_d e` RTYZVgV R

};`c^f]R 8`_dV_dfd :TT]VdZRcf^ =V]gVeZTRcf^ GVW`c^Re`cf^~ Z_ )./-$ `W hYZTY

gRcZ`fd TR_`_d UVR]e Z_UVVU hZeY acVUVdeZ_ReZ`_& 6 jVRc ]ReVc$ eYV j`f_X ?R\`S

T`^a`dVU R_ V_T`^ZRdeZT Wf_VcRcj `UV e` <Vc_]Vc OLVZ] 3A /9 $ )11+$ a& *(-P& 6_`eYVc

dTY`]Rc VgV_ ^`cV Z_ WRg`fc `W U`TecZ_R] f_Zej$ EVeVc LVcV_WV]d$ dVcgVU Rd 6_eZdeVd

SVehVV_ )./- R_U )/(+$ R_U UZdaV_dVU hZeY eYV ;`c^f]R Z_ ).0. Re eYV dfXXVdeZ`_ `W

eYV V]VTe`c ;&L& g`_ 7cR_UV_SfcX e` WRTZ]ZeReV f_Z`_ R^`_X Ec`eVdeR_ed OHeRVYV]Z_$

)1-/$ *.,P& 6^`_X LVcV_WV]d¥ defUV_ed Re eYV J_ZgVcdZej `W 7RdV] hRd RXRZ_ 7Vc_`f]]Z$

hY` YRU YZ^ Rd RUgZd`c `W YZd UZddVceReZ`_ $3 =?7:7 3A @31B;27 !2/:7 1<99/A7<;3

acVTZdV]j Z_ )./. OLVZ] 3A /9 $ )11+$ +1P&

D_V `W eYV ^`de T`_ec`gVcdZR] ZddfVd Z_ eYV ;`c^f]R YRU SVV_ e` UVTZUV hYVeYVc

eYV `cZXZ_R] dZ_ T`f]U SV ^VUZReV]j `c Z^^VUZReV]j Z^afeReVU e` `fc cRTV& >&V&$ VZeYVc

6UR^¥d Z_UZgZUfR] ecR_dXcVddZ`_ T`ccfaeVU eYV _RefcV `W YZd UVdTV_UR_ed Sj aYjdZTR]

XV_VcReZ`_ `c 6UR^ WRZ]VU e` deR_U R ^`cR] ac`SReZ`_ `_ SVYR]W `W R]] YZd UVdTV_UR_ed d`

eYRe eYVj SVTR^V cVda`_dZS]V UVcZgReZgV]j& 6TT`cUZ_X e` eYV W`c^Vc$ hV h`f]U SV

T`_UV^_VU acZ`c e` R_j _ReZgV UVacRgZej `c aVcd`_R] ecR_dXcVddZ`_$ dZ_TV `fc cRTV h`f]U

YRgV eR\V_ RTeZgV aRce Z_ eYV `cZXZ_R] dZ_& LYVcVRd W`c eYV ]ReeVc$ hV h`f]U `_]j SV

^VUZReV]j cVda`_dZS]V& IYV ;`c^f]R `aeVU W`c Z^^VUZReV Z^afeReZ`_$ hYZTY dVV^d bfZeV

)0 }8ZcTR acRVUVdeZ_ReZ`_Zd _VX`eZf^ gZi ^ZYZ gZUVefc dfaVcVddV UZWZTf]eRd2 ^`U` VgZeV_efc bfRV ReecZSfeZd
UZgZ_Zd [fdeZeZRV$ dRaZV_eZRV$ dR_TeZeReZ acRV[fUZTZf^ TcVRcV gZUVcZ a`ddV_e RX_`dTRefcbfV `^_ZR 9Vf^
[fdeV RXVcV$ _`_ ^`U` bfZR df^^V Vde a`eV_d$ dVU Ve bfZR df^^V dRaZV_d S`_fdbfV$ ZeR fe deRefV_Uf^ dZe
_ZYZ] WZVcZ a`ddV ^V]Zfd bfR^ bf`U WRTZe$ VedZ _`SZd Z_ e`eR^ cVcf^ YRc^`_ZR^ _`_ RU^ZddZd ZU RaRcVcV
_`_ a`ddZe& =`T T`_deZefe` bfRVdeZ`_Vd UV RSd`]fe` gV] T`_UZeZ`_R]Z UVTcVe`$ XcReZRbfV f_ZgVcdR]Z Rfe
aRceZTf]RcZ aRceZ^ aYZ]`d`aYZTRV$ aRceZ^ gVcSR]Vd gZUV_efc&~ LV `hV e` :& Hj]]R R T`ccVTeZ`_ `W `fc
acVgZ`fd ^ZdXfZUVU gVcdZ`_&
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)+

)+

T`YVcV_e hZeY eYV UVWV_dV `W acVUVdeZ_ReZ`_ £SVW`cV eYV TcVReZ`_ `W eYV h`c]U¤ R_U eYV

T`_T`cUR_e UV_ZR] !8R_`_ K>" `W R_j d`ce `W T`_UZeZ`_R] dR]gReZ`_ 3E =<@A W`c eY`dV

cVUVV^VU Z_ 8YcZde$ eYV @31<;2 !2/:& >_ YZd (327A/A7<;3@ MK>>%MK>>>$ hcZeeV_ Rc`f_U

).//%).0($ eYVcV Zd VgZUV_TV eYRe 7Vc_`f]]Z hRd T]`dV e` eYZd a`dZeZ`_ OHj]]R$ *((.$ +-+P

D_]j R_ ViR^Z_ReZ`_ `W eYV f_afS]ZdYVU eYV`]`XZTR] ^R_fdTcZaed `W 7Vc_`f]]Z

hZ]] cVgVR] hYVeYVc YV TYR]]V_XVU dfTY eYVdVd eYV dR^V jVRc eYVj hVcV T`_dV_dfReVU$ `c

hYVeYVc YV Vg`]gVU e` R ^Z]UVc W`c^ `W `ceY`U`ij$ Rd eYV LVcV_WV]d UVWV_UVU)1& >e

dVV^d bfZeV ]Z\V]j e` fd eYRe Sj )/(+ 7Vc_`f]]Z deZ]] RUYVcVU e` R ^`cV `c ]Vdd ecRUZeZ`_R]

gZVh `_ acVUVdeZ_ReZ`_$ hYZTY Z_ cVdaVTe `W Zed eYV`]`XZTR] deReV^V_e hRd ac`SRS]j

T]`dVc e` 7RuVk eYR_ e` B`]Z_R& 6XRZ_$ `_]j WfceYVc eViefR] VgZUV_TV hZ]] T`_WZc^ eYZd

T`_[VTefcV&

I` hYRe VieV_e eYV_ UZU 7Vc_`f]]Z T`_dZUVc `fc hZ]] WcVV4 6TT`cUZ_X e` :UZeY

Hj]]R$ eYVcV RcV ecRTVd eYRe dfXXVde eYRe$ UVdaZeV <`U¥d `^_ZdTZV_TV R_U `^_Za`eV_TV$

7Vc_`f]]Z XcR_eVU fd ecfV WcVVU`^ `W TY`ZTV& IYVcV Zd UZcVTe eViefR] VgZUV_TV Z_ eYZd

cVdaVTe Z_ YZd ).0* #<;/:3; /2<?;/;27 ;<C7 @F@A3:/A7@ 1<:3A/?B:& IYV dfS[VTe f_UVc

UZdTfddZ`_ hRd hYVeYVc eYV a`ddZSZ]Zej `W acVUZTeZ_X eYV cVefc_ `W R T`^Ve$ f_UVcde``U Rd

R_ `^V_ R__`f_TZ_X af_ZdY^V_ed W`c `fc dZ_d$ Z^a]ZVU eYRe `fc WReV hRd dVR]VU& >&V&$

dZ_TV hV TR_ R_eZTZaReV hYV_ eYV R__`f_TV^V_e `W UZgZ_V af_ZdY^V_e hZ]] eR\V a]RTV$

eYV UVVUd TRfdZ_X dfTY af_ZdY^V_e hZ]] _VTVddRcZ]j `TTfc& >W <`U TR_ R_eZTZaReV `fc

dZ_d$ Zd =V _`e d`^VY`h cVda`_dZS]V W`c eYV^4 =VcV Zd 7Vc_`f]]Z¥d cVda`_dV2

>W <`U Z_WR]]ZS]j \_`hd eYV WfefcV dZ_d `W eYV h`c]U Z_ dfTY R hRj eYRe YZd

W`cV\_`h]VUXV U`Vd _`e _VTVddZeReV `c RTe hZeY W`cTV `_ ^`ceR] hZ]]$ Y`h ^fTY

]Vdd hZ]] `fc W`cV\_`h]VUXV `W WfefcV VgZ]d$ ZW hV YRgV dfTY \_`h]VUXV$

_VTVddZeReV$ XZgV_ eYRe eYV dZ_Wf] hZ]]d `W ^V_ U` _`e UVaV_U `_ fd [fde Rd eYVj U`

_`e UVaV_U `_ <`U& Dc ZW eYV ac`aYVed¥ W`cV\_`h]VUXV `W WfefcV VgZ]d$ UVcZgVU

)1 7Vc_`f]]Z SVTR^V R T]`dV WcZV_U `W LVcV_WV]d¥ d`_$ HR^fV]$ R_ `fedeR_UZ_X eYV`]`XZR_ R_U J_ZgVcdZej
ac`WVdd`c YZ^dV]W$ hY` hc`eV VieV_dZgV]j `_ eYV ZddfVd UZdTfddVU RS`gV$ R_U hRd VbfR]]j Z_ WRg`fc `W eYV
U`TecZ_R] f_Zej R^`_X ac`eVdeR_e TYfcTYVd& IYVj ViTYR_XVU R _f^SVc `W ]VeeVcd2 TW& OLVZ] 3A /9 $ )11+$
*()%(/P& =`hVgVc$ RTT`cUZ_X e` OHj]]R$ *((.$ +-)P$ Sj )./* 7Vc_`f]]Z hRd eR\Z_X _`eVd Wc`^ <Vc_]Vc
cVXRcUZ_X acVUVdeZ_ReZ`_ Z_ bfZeV R UZWWVcV_e daZcZe !7RdV] J_ZgVcdZej$ BH A> R ,"&
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),

),

Wc`^ eYV Z^^VUZReV cVgV]ReZ`_ `W <`U$ UZU _`e _VTVddZeReV$ hYj$ > acRj$ h`f]U

`fc W`cV\_`h]VUXV UVcZgVU Sj _RefcR] ]ZXYe _VTVddZeReV4 OHj]]R$ *((.$ a& )(/P

Hj]]R RcXfVd eYRe 7Vc_`f]]Z¥d eYV`]`XZTR] a`dZeZ`_ T`f]U SV Raac`iZ^ReVU eYc`fXY

dVgVcR] T`_eV^a`cRcj eVied& Hj]]R ac`gZUVd d`^V bf`eVd Oaa& +-*%-+P `W eYV HVT`_U

=V]gVeZT 8`_WVddZ`_$ RU`aeVU Z_ 7RdV] Z_ ).,,$ hYVcV `fc WcVV hZ]] cVXRcUZ_X 3EA3?;/9

A67;5@ Zd RWWZc^VU& HYV R]d` bf`eVd ?& L`]]VSZfd¥ #<:=3;27B: -63<9<57/3 #6?7@A7/;/3

!).*."$ eYRe 7Vc_`f]]Z cVRU Z_ )./.$ hYVcV eYV T`_eZ_XV_Tj `W dVT`_URcj TRfdVd Zd

RWWZc^VU R_U eYV _VTVddZej `W eYV UZgZ_V UVTcVVd Zd RWWZc^VU e` SV <4 7::BA/0797AF$ cReYVc

eYR_ <4 1<3?17<; OHj]]R$ *((.$ a& +-*P& IYZd UZdeZ_TeZ`_ Zd Via]RZ_VU Z_ d`^V ViTVaed

Wc`^ IfccVeZ_¥d &;@A7ABA7< -63<9<57/3 %93;1A71/ !).00" Oaa& +--%-/P$ hY`dV WZcde VUZeZ`_

hRd afS]ZdYVU R UVTRUV RWeVc 7Vc_`f]]Z gZdZeVU YZ^ Z_ <V_VgR& 6TT`cUZ_X e` IfccVeZ_$

`fc RTeZ`_d RcV UVeVc^Z_VU }ViecZ_dZTR]]j Wc`^ R_ Z^^feRS]V UVTcVV~$ hYZTY U`Vd _`e

V]Z^Z_ReV T`_eZ_XV_Tj Wc`^ eYV dVT`_URcj TRfdVd$ dZ_TV eYVZc _RefcV Zd _`e TYR_XVU&

IYV VgV_e Zd _VTVddRcj Wc`^ eYV UZgZ_V deR_Ua`Z_e R_U Z_ cV]ReZ`_ e` eYV UVTcVV$

Sfe T`_eZ_XV_e Wc`^ eYV deR_Ua`Z_e `W eYV TcVRefcV R_U Z_ cV]ReZ`_ e` dVT`_URcj

R_U ac`iZ^ReV TRfdVd$ hYZTY T`f]U YRgV SVV_ UZWWVcV_e Oa&+-/P

9`Vd eYZd VgZUV_TV T`_ecRUZTe `fc a`dZeZ`_4 LV U` _`e eYZ_\ d`$ ZW eYV W`]]`hZ_X

T`_dZUVcReZ`_d RcV eR\V_ Z_e` RTT`f_e& ;Zcde$ hV dY`f]U _`eV eYRe S`eY 8ReY`]ZTd R_U

Ec`eVdeR_ed RXcVVU `_ eYVZc Wf_UR^V_eR] f_UVcdeR_UZ_X `W `fc RTeZ`_d2 <`U eR\Vd RTeZgV

aRce Z_ `fc UVTZdZ`_d$ hZeY`fe Rddf^Z_X cVda`_dZSZ]Zej W`c `fc dZ_d& >_ 8ReY`]ZT eYV`]`Xj$

eYZd hRd TRaefcVU W`c Z_deR_TV Sj eYV UZdeZ_TeZ`_ SVehVV_ VWWZTRTZ`fd R_U ^VcV]j

dfWWZTZV_e T`_TfccV_TV$ Rd hV R]cVRUj dRh& >e h`f]U SV h`ceY Via]`cZ_X Y`h eYV

8R]gZ_Zde eYV`]`XZR_d Z_ 7RdV] f_UVcde``U dfTY UZdeZ_TeZ`_& 7fe Ze dVV^d T]VRc eYRe eYVj

UZU$ dZ_TV$ Rd 7Vc_`f]]Z afe Ze$ eYV dZ_Wf] hZ]]d `W ^V_ }U` _`e UVaV_U `_ <`U~& NVe$ eYZd

U`Vd _`e Z^a]j eYRe eYVj RcV _`e TRfdR]]j cV]ReVU e` =Zd UVTZdZ`_d&

6_`eYVc hRj e` RUUcVdd eYZd UVaV_UV_TV Zd eYc`fXY eYV R_R]jdZd `W Y`h eYV

8cVReZ`_ e``\ a]RTV& IYV TRfdR] RTeZ`_ `W <`U deV^d Wc`^ =Zd \_`h]VUXV R_U hZ]]&

B`]Z_R¥d d`]feZ`_ hRd e` dVaRcReV eYV W`c^Vc Wc`^ eYV ]ReeVc$ d` eYRe \_`hZ_X d`^VeYZ_X

UZU _`e _VTVddZeReV Zed RTefR] eR\Z_X a]RTV& NVe$ Rd IfccVeZ_ afe Ze Z_ eYV aRddRXV bf`eVU

Sj Hj]]R$ dfTY dVaRcReZ`_ Zd _`e d`^VeYZ_X eYRe R 8R]gZ_Zde TR_ RU^Ze Re WRTV gR]fV

OHj]]R$ *((.$ a& +-/P& D_TV eYV h`c]U Zd TcVReVU$ hV ^Rj dRj Ze e` SV T`_eZ_XV_e$ Sfe
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)-

)-

`_]j Wc`^ eYV deR_Ua`Z_e `W eYV TcVRefcV& LYZTY Zd acVTZdV]j hYRe AVZS_Zk hRd

T`_eVdeZ_X$ RU`aeZ_X R B`]Z_Zde deR_TV2 T`_eZ_XV_Tj dY`f]U SV cVR] Wc`^ eYV deR_Ua`Z_e

`W eYV 8cVRe`c =Z^dV]W&

>_ hYRe dV_dV eYV_ T`f]U 7Vc_`f]]Z f_UVcdeR_U `fc hZ]] e` SV WcVV4 =V hRd

TVceRZ_]j _VZeYVc R_ 6cZde`eV]ZR_$ W`c hY`^ eYVcV hRd cVR] T`_eZ_XV_Tj Z_ _RefcV eYRe _`

dfaVcZ`c SVZ_X T`f]U W`cVdVV$ _`c R W`cVcf__Vc `W @R_e$ hY` T`f]U YRgV Rddf^VU

f_T`_UZeZ`_VU ^`cR] RXV_Tj `_ `fc aRce& IYV WcVVU`^ eYRe YV T`f]U YRgV XcR_eVU e` `fc

hZ]] Zd [fde eYV ^Z_Z^f^ cVbfZcVU e` ^R\V fd RTT`f_eRS]V W`c `fc dZ_d$ hZeY _`

Z^a]ZTReZ`_ `W cVR] T`_eZ_XV_Tj Z_ `fc TY`ZTV R_U dfWWZTZV_e TRfdR] a`hVc `_ `fc aRce e`

RTYZVgV R_j R]eVc_ReZgV Sj `fcdV]gVd&

" 5+( 4('6.%3,4%5,10 1) 5+( /13%. 4',(0'(4

6]^`de Wc`^ eYV Z_TVaeZ`_ `W ^ReYV^ReZTR] ac`SRSZ]Zej$ eYV T]RddZTR] ac`SRSZ]Zded

YRU Y`aVU eYRe eYVZc TR]Tf]fd h`f]U ^ReYV^ReZkV hYRe hVcV eYV_ TR]]VU eYV

^`cR] dTZV_TVd2 [fcZdacfUV_TV$ a`]ZeZTR] VT`_`^j$ R_U `eYVc defUZVd `W d`TZR]

cV]ReZ`_dYZad& ERce >K `W ?R\`S 7Vc_`f]]Z¥d !?@ #<;831A/;27 !)/)+" hRd eYV WZcde

Wf]]%UcVdd ReeV^ae e` cVR]ZkV eYZd Y`aV& O9Rde`_$ )100$ *1.P

IYV 7Vc_`f]]Zd hVcV R WR^Z]j `W Ec`eVdeR_e cVWfXVVd hY` TR^V e` 7RdV] Z_ ).**$

R]^`de R TV_efcj RWeVc Zed cV]ZXZ`fd cVW`c^ReZ`_$ hYV_ 8R]gZ_Zde `ceY`U`ij acVgRZ]VU& I`

T`^a]j hZeY eYV hZ]] `W YZd WReYVc$ hY` hR_eVU YZ^ e` SVTR^V R aRde`c$ 7Vc_`f]]Z

XcRUfReVU Z_ eYV`]`Xj Re eYV J_ZgVcdZej `W 7RdV] ¢eYRe YRU SVTR^V R ac`eVdeR_e

Z_deZefeZ`_ Rd d``_ Rd )-+*& =V YV]U R _f^SVc `W cV]VgR_e eVRTYZ_X R_U RU^Z_ZdecReZgV

a`dZeZ`_d Re Ze$ R_U T`f]U SV T`_dZUVcVU ¡Rd ;cZek CRXV] afe Ze¡ R_ 7;@723?& 6TT`cUZ_X e`

7ReeZVc¥d .7A/$ 7Vc_`f]]Z _VgVc TVRdVU e` defUj eYV`]`Xj O7ReeZVc$ !)/(-" )/,,$ ))P R_U

hYV_ YV ecRgV]]VU YV fdfR]]j X`e Z_ e`fTY hZeY `eYVc ac`eVdeR_e Z_eV]]VTefR]d$ R_U
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).

).

T`f_eVU d`^V R^`_X YZd T]`dVde WcZV_Ud& >_ 7RdV]$ 7Vc_`f]]Z hRd T`_dZUVcVU R UVg`eVU

^V^SVc `W eYV TYfcTY*(&

8R]gZ_ YRU UVWV_UVU R_ ViecV^V]j UV^R_UZ_X U`TecZ_V `_ eYV T`_ec`] eYRe <`U

ViVceVU `_ VgVcj VgV_e& DW VbfR] cZX`c hVcV YZd eYVdZd `_ eYV `cZXZ_R] dZ_ R_U Y`h Ze YRU

RWWVTeVU `fc TRaRSZ]Zej e` UZdTVc_ eYV cZXYe R_U X``U& LZeY`fe UZgZ_V YV]a$ SV Ze Z_ eYV

W`c^ `_ _RefcR] `c cVgVR]VU ]Rh$ hV T`f]U _`e ViaVTe e` ^R\V eYV T`ccVTe ^`cR] TY`ZTV

O<RcTtR 6]`_d`$ *((.R$ *((.SP& IYZd Zd hYj eYV Z_eVcacVeReZ`_ `W eYV 7ZS]V SVTR^V d`

TcfTZR] e` RccR_XV R]] acRTeZTR] ^ReeVcd Z_ ac`eVdeR_e T`^^f_ZeZVd& 7RdV] YRU SVV_ _`

ViTVaeZ`_2 f_UVc ?`YR__ ?R\`S <cj_RVfd$ R_`eYVc J_ZgVcdZej ac`WVdd`c TY`dV_ /;A7@A3@

Z_ )-0-$ 8R]gZ_Zde `ceY`U`ij YRU SVV_ afe f_UVc eYV T`_ec`] `W eYV TZej ^RXZdecReVd&

D_]j Z_ eYV VRc]j )/((d R_ R]eVc_ReZgV gZVh V^VcXVU$ ac`^`eVU dZX_ZWZTR_e]j Sj HR^fV]

LVcV_WV]d2 R_ V_]ZXYeV_VU `ceY`U`ij !C3?;H;4A753 *?A6<2<E73" eYRe RT\_`h]VUXVU eYRe

d`^V ecfeYd T`f]U SV UZdTVc_VU Sj `fc cVRd`_ R]`_V$ VgV_ ZW eYV 7ZS]V hRd deZ]] _VVUVU e`

T`^a]VeV R_U T`_WZc^ eYV^&

7Vc_`f]]Z hRd d`^VY`h TRfXYe Z_ SVehVV_ ecRUZeZ`_R] R_U cV_VhVU `ceY`U`ij&

6TT`cUZ_X e` eYV W`c^Vc$ eYV fdV `W eYV 68 e` YV]a fd e` UZdTVc_ eYV ^`cR]]j T`ccVTe$

TRaefcZ_X }R]] eYV hZdU`^ `W eYV aYZ]`d`aYVc R_U R]] eYV acfUV_TV `W eYV deReVd^R_~$

^ZXYe YRgV XcR_eVU e`` ^fTY e` `fc _RefcR] TRaRSZ]ZeZVd& 6d ERdTR] afe Ze$ }]¥RcUVfc UVd

dRZ_ed n TYVcTYVc ]V gcRZ qeRZe Z_feZ]V dZ ]V ac`SRS]V Vde dwc~ !+3;@G3@$ 7c& /*)$ AR& 1)/"&

D_ eYV `eYVc YR_U$ Ze Zd _`e bfZeV VgZUV_e Y`h e` XcR_e R 7ZS]ZTR] W`f_UReZ`_ e` eYV

T`_T]fdZ`_d hV cVRTY eYc`fXY eYV 68& EVcYRad 7Vc_`f]]Z eY`fXYe eYRe eYVj h`f]U

R]hRjd SV eYV`]`XZTR]]j dRWV$ dZ_TV eYVj UVaV_UVU `_ R_ Rddf^aeZ`_ V_eZcV]j T`_T`cUR_e

*( }>_ WcVbfV_eR_U` UZgZ_` Tf]ef$ bfR_ef^ aVc gR]VefUZ_V^ a`eVcRe$ WcVbfV_d VcRe ReeV_efd$ bfR_ef^ R
dfaVcdeZeZ`_V$ eR_ef^ R ac`WR_` Z]]`cf^ defUZ`$ bfZ UV 9V` cVSfdbfV UZgZ_Zd T`_eV^eZ_ dV_eZf_e Rfe
]`bff_efc$ RebfV cV^`efd~ O7ReeZVc$ !)/(-" )/,,$ *.P& ;cZek CRXV] Z]]fdecReVU ^R_j RdaVTed `W 7Vc_`f]]Zzd
URZ]j ]ZWV Z_ YZd T`_ecZSfeZ`_ e` eYV ERcZd *((- T`_WVcV_TV `_ 'K/?A 23 1<;831AB?3? 23@ "3?;<B9972 }IYV
f_\_`h_ ?RT`S 7Vc_`f]]Z& H`^V RdaVTed `W eYV _`_%^ReYV^ReZTR] RTeZgZeZVd `W R ^ReYV^ReZTZR_~&
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)/

)/

hZeY eYV ^`de cRUZTR] eYVdVd `_ acVUVdeZ_ReZ`_& LV ^Rj _`h h`_UVc hYVeYVc$ Z_ eYZd

TRdV$ eYV dVTf]RcZdReZ`_ `W eYV ^`cR] dTZV_TVd cVbfZcVU [fde UZdaV_dZ_X hZeY eYZd

Rddf^aeZ`_$ ]VRgZ_X SVYZ_U R_ RccRj `W eYV`]`XZTR] T`_ec`gVcdZVd deZ]] f_cVd`]gVU Z_ `fc

URjd*)&

# 3()(3(0'(4

O7RcU`fe 7`f]_`Zd$ *((*P ?&%8& 7RcU`fe$ D& 7`f]_`Zd !VUd&"$ Hfc ]R dTZV_TV UZgZ_V$
EJ;$ ERcZd$ *((*&

O7ReeZVc$ !)/(-" )/,,P ?& ?& 7ReeZVc$ KZeR ?RT`SZ 7Vc_`f]]Z$ Z_ ?& 7Vc_`f]]Z !VU&"$ DaVcR$
8cR^Vc EYZ]ZSVce$ <V_VgR$ )/,,$ aa& /%+,&

O7Vc_`f]]Z$ !)/)+" )1/-P ?& 7Vc_`f]]Z$ 6cd 8`_[VTeR_UZ$ Z_ 7& A& g& U& LRVcUV_ !VU&"$ 9ZV
LVc\V g`_ ?R\`S 7Vc_`f]]Z$ 7Zc\YofdVc$ 7RdV]$ )1/-$ aa& )(/%*0.&

O9Rde`_$ )100P A& 9Rde`_$ )100$ 8]RddZTR] Ec`SRSZ]Zej Z_ eYV :_]ZXYe^V_e$ EcZ_TVe`_
J_ZgVcdZej EcVdd$ EcZ_TVe`_&

O9Rde`_$ )11*P A& 9Rde`_$ IYV 9`TecZ_V `W 8YR_TVd LZeY`fe 8YR_TV2 9VeVc^Z_Zd^$
BReYV^ReZTR] Ec`SRSZ]Zej R_U FfR_eZWZTReZ`_ Z_ eYV HVgV_eVV_eY 8V_efcj$ Z_ B& ?& CjV$
Ve& R]& !VUd&"$ IYV >_gV_eZ`_ `W EYjdZTR] HTZV_TV$ @]fhVc$ 9`cUcVTYe$)11*$ aa& */%-(&

O9V^R_$ )1+.P I& 9V^R_$ Ec`SRSZ]Zd^V$ Z_ 6& KRTR_e$ :& BR_XV_`e$ :& 6^R__ !VUd&"$
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