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Central Carpathian Paleogene and its constrains:
replay to Gross & Filo' and Potfaj's comments
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The reviewed work Sotak et al. (1996) is a part of selected
publications originating as products of the project ""Geodynamic
model of the Western Carpathians". The publication represents
the only work from the Paleogene sedimentary cycle in the West
Carpathians resulting from this project. The paper sources from
the themes solved on the mentioned project (not on the project
Levoca Mts. - this project is identified by the authors of the
review as their credit which is acceptable without doubts). The
paper of Sotak et al (1996) has been aimed at the search of
ophiolite detritus sources in sedimentary formations of the
Western Carpathians. The solution of this specific problematics
in the eastern segment of the Central Carpathian Paleogene is
introduced by a brief outline of lithofacial development and
paleogeography of the Levoca Basin, which is analysed by de-
tective approach by the authors of the comments (Gross & Filo
and Potfaj 1998, last volume - l.v.). Unfortunatelly, as became a
practise, the atitudes of the authors are not restricted for correct
professional polemic but also for non-standard reactions. It is
obvious that the shortened version of the paper Sotak et al.
(1996) does not give a room for a complete bibliography of the
works dealing with Central Carpathian Paleogene, and it only
selects works directly related to the topic of the study - e.g. to
the petrofacial composition of flysch arenites and paleogeogra-
phy of sources. Therefore it is not substantiated to consider
selection and cffectivity of references as an ignorance and vio-
lation of ethics (international periodics require it strictly). On
the contrary the real information is often hidden and misrepre-
sented by reference to the manifold (mainly own) group cita-
tions (see below). According to the authors who require to refer
everything and about everything, hardly any paper would not
violate the ethics. Even the omision of the nomenclature of
lithostratigraphic units (Gross et al. 1984) is not possible to
consider as non-ethical and it is not due to its complex rejection
(they are well-founded in maps), but because they express a
dominant lithology and not vertical and facial changes in deep-
sea fan environments. Yet Zuberec Formation with mcgaturbid-
ites near Dolny Kubin totally differs from Zuberec Formation in
the development of thin to middle rhythmical turbidites (e.g.
near Revistne. Oravice, Upper Torysa river in LevoCa Mts., etc.)
from the scdimentological point of view. Similarly Huty For-
mation characterized by a predominantly mudstone lithology
includes of mudstone subflysch deposits but it also includes
mudstone facies from various deep-sea fan zones (e.g. slope
mudstone drapes, bypassing muds, interlobe levee deposits,
basin-floor facies. etc.). On the contrary deposits of different
lithology may occur in the same lithostratigraphic unit. For ex-
ample. Biely Potok Formation prevailingly consists of con-
glomerates in the slope part of the deep-sea fan (Saris Upland)
while in the middle deep-sea fan zone it consists of massive
sandstones of progradational lobe and suprafan sequences
sometimes interfingered by levee mudstones (e.g. in profiles in
the area of Upper Torysa river in Levoca Mts., in Orava region -
Gross et al. 1993, p. 112). Therefore, it seems an actual need to

redefine the formations of the Central Carpathian Paleogene (in
the valid nomenclature of Gross et al. 1984) as depositionary
systems of the deep-sea fans ("facies tracts" - cf. Mutti 1992).
Then they will be fully acceptable not only from the viewpoint
of descriptive lithology but also from the viewpoint of genetic
classification.

By the description of sequences in the introductory part of
the paper terms Tomasovce and Kezmarok Beds were men-
tioned as a potential lithostratigraphic members, which have
been submitted for formal acceptance (by P. Gross and I. Filo).
The mentioned terms were identified with marking of certain
type sequences. The mention about them in the paper (only in
explanatory brackets) should serve for elucidating described
facies types from the viewpoint of their prepared nomenclature
without any attemps which should evoke an impression of in-
troduction of a new lithostratigraphic units. The reaction to this
marginal remark is therefore inadequate and in the slightest it
can not question the Gross and Filo's authorship of above men-
tioned lithostratigraphic units (the paper of Filo & Siranova
1996. in which they codified Tomasovce Member, could not be
referred because it has issued at the same time as the paper
Sotak et al. 1996). The term Kluknava Beds, was not taken only
from Andrusov (1965, Kluknava "development", p. 246 - in
Gross & Filo, l.v.) but also from Marschalko (1978. Kluknava
Formation, p. 59), who's proper description appears to be suffi-
cient for lithostratigraphic acceptance (or for supplementary
identification). Moreover, the name of MarkuSovce Beds pro-
posed as a new lithostratigraphic unit by Filo et al. (1995), was
identical to the unit defined in the Permian of the Northern Ge-
mericum (Novotny & Mihal 1987). The purity of nomenclature,
pressed by authors, is correct and they should try themselves to
publish it as required the rules of stratigraphic nomenclature
(the reference to manuscripts is not acceptable, e.g. Gross &
Filo referred to 27 references and 14 of them are manuscripts).
Only in this case they would be entitled to do such critique
which otherwise only an evocation of feelings and useless
search of conflicts there, where do not exist. It is particularly
sorry, that Gross & Filo (l.v.) are representing their opinion as a
state of collective opinion and institutional attitude. By this they
for example suvereignily miss the problems around so called
SariS "Oligomioccne" and new results of stratigraphic and
sedimentologic researches at Geological Survey of Slovak Re-
public (Janocko 1998, JanoCko et al. 1998, etc,).

Much usefull are "matter-of-fact" comments (mainly in re-
view of Potfaj), on which it is possible to response directly.
Gross & Filo (l.v.) object against the Lower Oligoccne age of
transgression in the southern flank of the LevoCa Basin, which
is partly represented by Tomasovce Member. Their opinion is
based on data of biostratigraphic research with numerous refer-
ences to works on flora, macrofauna, microfauna and nano-
plankton. The only data on macroflora from the eastern part of
the Central Carpathian Paleogene basal formations originate
from Hazslinsky (1852). They are from Radacov Sandstones
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�)�L�J�������������7�K�H���U�H�V�X�O�W�V���D�U�H���I�X�O�O�\���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���W�K�R�V�H���R�E�W�D�L�Q�H�G
�I�U�R�P���W�K�H���/�H�Y�R�F�D���%�D�V�L�Q�����6�R�W�D�N���H�W���D�O�����������������6�R�W�D�N���L�Q���W�K�L�V���Y�R�O�X�P�H����



�6�O�R�Y�D�N���*�H�R�O�����0�D�J��������������������������������������������

������

���v�9�J���������&�R�U�U�H�V�S�R�Q�G�H�Q�F�H���R�I�3�R�G�K�D�O�H���V�W�U�D�W�L�J�U�D�S�K�\���D�Q�G���/�H�Y�R�F�D���V�W�U�D�W�L�J�U�D�S�K�\���L�Q���Q�H�Z���U�H�V�X�O�W�V���R�I���P�L�F�U�R�S�D�O�H�R�Q�W�R�O�R�J�L��
�F�D�O���L�Q�Y�H�V�W�L�J�D�W�L�R�Q�V�����3�R�G�K�D�O�H���V�W�U�D�W�L�J�U�D�S�K�\���D�F�F�R�U�G�L�Q�J���W�R���2�O�V�]�H�Z�V�N���D���	 ���: �L�H�F�]�R�U�H�N�������������������/�H�Y�R�F�D���V�W�U�D�W�L�J�U�D�S�K�\���D�V
�L�V���L�Q�W�H�U�S�U�H�W�H�G���L�Q���W�K�H���Z�R�U�N�V���R�I���6�R�W�D�N���H�W���D�O���������������D�����E�����6�R�W�D�N���L�Q���W�K�L�V���Y�R�O�X�P�H�����7�R�P�D�V�R�Y�F�H���0�H�P�E�H�U���V�H�Q�V�X���)�L�O�R���	
�6�L�U�D�Q�R�Y�D���������������. �H�]�P�D�U�R�N���%�H�G�V���V�H�Q�V�X���*�U�R�V�V���L�Q���S�U�H�V�V����



�-���6�R�W�D�N�����&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H
������

�Z�K�L�F�K���K�D�Y�H���E�H�H�Q���U�H�I�X�V�H�G���D�Q�G���F�U�L�W�L�]�H�G���D�V���X�Q�D�F�F�H�S�W�D�E�O�H�����5�H�I�X�V�L�Q�J
�W�K�H�V�H���U�H�V�X�O�W�V�����W�K�H���3�R�G�K�D�O�H���V�W�U�D�W�L�J�U�D�S�K�\���E�H�F�R�P�H�V���Q�H�Z���D�Q�G���D�S�S�O�L��
�F�D�E�O�H���I�R�U���Z�K�R�O�H���&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H��

�,�Q���W�K�H���F�D�V�H���R�I���. �H�]�P�D�U�R�N���%�H�G�V���*�U�R�V�V���	 ���)�L�O�R�����O���Y�������D�O�V�R���T�X�H�V��
�W�L�R�Q���L�W�V���G�L�V�W�D�O���G�H�Y�H�O�R�S�P�H�Q�W�����%�X�W���W�K�H���U�H�D�V�R�Q�V���L�Q�W�U�R�G�X�F�H�G���E�\���W�K�H�P
���W�K�L�F�N���U�K�\�W�K�P�L�F�D�O���F�K�D�U�D�F�W�H�U�����7�D���V�W�U�D�W�L�I�L�F�D�W�L�R�Q���R�I���V�D�Q�G�V�W�R�Q�H���E�H�G�V��
�D�U�H���Q�R�W���G�H�F�L�V�L�Y�H���I�U�R�P���W�K�H���Y�L�H�Z�S�R�L�Q�W���R�I���G�L�V�W�D�O�L�W�\���R�U���S�U�R�[�L�P�D�O�L�W�\��
�7�K�H���. �H�]�P�D�U�R�N���%�H�G�V���D�U�H���G�H�Y�H�O�R�S�H�G���L�Q���W�K�H���I�U�L�Q�J�H���S�D�U�W���R�I���W�K�H���G�H��
�S�R�V�L�W�L�R�Q�D�O���O�R�E�H���D�U�H�D���Z�L�W�K�L�Q���W�K�H���G�H�H�S���V�H�D���I�D�Q���V�\�V�W�H�P���R�I���W�K�H���6�D�U�L�6
�8�S�O�D�Q�G���D�Q�G���/ �H�Y�R�&�D���0�W�V�������H���J�����L�Q���W�K�H���O�R�Z�H�U���S�D�U�W���R�I���W�K�H���P�L�G�G�O�H
�I�D�Q�����,�W�V���G�L�V�W�D�O�L�W�\���L�V���D�O�U�H�D�G�\���R�E�Y�L�R�X�V���I�U�R�P���W�K�H���S�D�O�H�R�F�X�U�U�H�Q�W���R�U�L�H�Q��
�W�D�W�L�R�Q���R�I���W�K�L�V���G�H�H�S���V�H�D���F�R�Q�H�����S�U�R�J�U�D�G�L�Q�J���L�Q���G�L�U�H�F�W�L�R�Q���I�U�R�P���6�(���W�R
�1�: �����0�D�U�V�F�K�D�O�N�R�����������������7�K�H���W�K�L�F�N���U�K�\�W�K�P�L�F�D�O���F�K�D�U�D�F�W�H�U���R�I���W�K�H
�. �H�]�P�D�U�R�N���%�H�G�V���G�R�H�V���D�O�V�R���Q�R�W���F�R�Q�W�U�D�G�L�F�W���L�W���E�H�F�D�X�V�H���I�U�L�Q�J�H���O�R�E�H�V
�J�D�W�K�H�U���H�O�D�V�W�L�F�V���Z�L�Q�Q�R�Z�H�G���I�U�R�P���W�K�H���G�L�V�W�U�L�E�X�W�D�U�\���F�K�D�Q�Q�H�O�V���R�I���W�K�H
�P�L�G�G�O�H���I�D�Q�����7�K�H�U�H�I�R�U�H���W�K�H���. �H�]�P�D�U�R�N���%�H�G�V�����U�H�S�U�H�V�H�Q�W�L�Q�J���G�H�S�R�V��
�L�W�V���R�I���F�R�Q�F�H�Q�W�U�D�W�H�G���V�X�V�S�H�Q�V�L�R�Q�V�����D�U�H���G�H�Y�H�O�R�S�H�G���L�Q���&���I�D�F�L�H�V���W�\�S�H�V
�R�I���0�X�W�W�L�����������������D�V���J�U�D�G�H�G���D�Q�G���P�D�V�V�L�Y�H���V�D�Q�G�V�W�R�Q�H�V�����E�X�W���Z�L�W�K���W�K�H
�O�H�V�V���F�R�Q�V�S�L�F�X�R�X�V���G�H�Y�H�O�R�S�P�H�Q�W���R�I���S�U�R�J�U�D�G�D�W�L�R�Q�D�O���F�\�F�O�H�V�����H���J��
�Q�H�D�U�E�\���+�R�O�X�P�Q�L�F�D�����7�R�S�R�U�H�F���D�Q�G���H�O�V�H�Z�H�U�H�������U�D�U�H���D�S�S�H�D�U�D�Q�F�H���R�I
�F�K�D�Q�Q�H�O���H�U�R�V�L�R�Q���H�W�F�����7�K�H���G�L�V�W�D�O�L�W�\���D�Q�G���G�H�H�S���Z�D�W�H�U���G�H�S�R�V�L�W�L�R�Q���R�I
�W�K�H���. �H�]�P�D�U�R�N���%�H�G�V���L�V���D�W���E�H�V�W���G�R�F�X�P�H�Q�W�H�G���E�\���S�U�H�V�H�Q�F�H���R�I
�L�F�K�Q�R�I�R�V�V�L�O�V���7�D�S�U�K�H�O�P�L�Q�W�K�R�S�V�L�V���V�S�����D�Q�G���)�X�F�R�L�G�H�V���J�U�D�S�K�L�F�X�V
���G�L�U�H�F�W�O�\���D�W���O�R�F�D�O�L�W�\���. �H�]�P�D�U�R�N����

�7�K�H���P�D�L�Q���S�D�U�W���R�I���U�H�Y�L�H�Z���R�I���*�U�R�V�V���	 ���)�L�O�R�����O���Y�������D�Q�G���3�R�W�I�D�M
���O���Y�������L�V���U�H�O�D�W�H�G���W�R���W�K�H���S�U�R�E�O�H�P���R�I���V�H�U�S�H�Q�W�L�Q�L�W�L�F���V�D�Q�G�V�W�R�Q�H�V���R�I���W�K�H
�6�D�P�E�U�R�Q���]�R�Q�H�����7�K�H�L�U���I�L�Q�G�L�Q�J�V���D�U�H���D���V�X�F�F�H�V�V���R�I���W�K�H���S�H�W�U�R�J�U�D�S�K�\
�R�I���I�O�\�V�F�K���D�U�H�Q�L�W�H�V���L�Q���W�K�H���: �H�V�W�H�U�Q���&�D�U�S�D�W�K�L�D�Q�V�����K�L�J�K�O�\���Y�D�O�X�H�G���I�R�U
�H�[�D�P�S�O�H���R�Q���L�Q�W�H�U�Q�D�W�L�R�Q�D�O���H�[�F�X�U�V�L�R�Q�V�����$�O�U�H�D�G�\���W�K�H���S�U�L�P�D�U�\���L�Q��
�I�R�U�P�D�W�L�R�Q���I�U�R�P���W�K�H���S�D�S�H�U���6�R�W�D�N���	 ���%�H�E�H�M�����������������L�V���L�Q�W�H�U�S�U�H�W�H�G
�H�U�U�R�Q�H�R�X�V�O�\�����$�F�F�R�U�G�L�Q�J���W�R���3�R�W�I�D�M�����O���Y�������W�K�H���D�X�W�K�R�U�V���G�H�V�F�U�L�E�H�G
���6�D�P�E�U�R�Q���%�H�G�V���Z�L�W�K���V�H�U�S�H�Q�W�L�Q�L�W�L�F���V�D�Q�G�V�W�R�Q�H�V�������7�K�L�V���I�R�U�P�X�O�D��
�W�L�R�Q���G�R�H�V���Q�R�W���R�F�F�X�U���D�Q�\�Z�K�H�U�H���L�Q���W�K�H���P�H�Q�W�L�R�Q�H�G���S�D�S�H�U���E�H�F�D�X�V�H���L�W
�L�V���Q�R�W���S�U�H�F�L�V�H�����6�R�W�D�N���	 ���%�H�E�H�M�����������������G�H�V�F�U�L�E�H�G���V�H�U�S�H�Q�W�L�Q�L�W�L�F
�V�D�Q�G�V�W�R�Q�H�V���I�U�R�P���W�K�H���6�D�P�E�U�R�Q���]�R�Q�H���I�U�R�P���W�K�H���8�S�S�H�U���2�O�L�J�R�F�H�Q�H
�I�R�U�P�D�W�L�R�Q�V���\�R�X�Q�J�H�U���W�K�D�Q���6�D�P�E�U�R�Q���%�H�G�V�����$�O�O���I�R�O�O�R�Z�L�Q�J���T�X�H�V��
�W�L�R�Q�V���F�R�Q�F�H�U�Q�L�Q�J���R�U�L�J�L�Q���R�I���V�H�U�S�H�Q�W�L�Q�L�W�L�F���V�D�Q�G�V�W�R�Q�H�V���D�Q�G���P�R�G�H�O�H�G
�U�H�F�R�Q�V�W�U�X�F�W�L�R�Q���R�I���W�K�H���&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H���I�D�Q�V���V�W�H�P
�I�U�R�P���W�K�L�V���P�L�V�X�Q�G�H�U�V�W�D�Q�G�L�Q�J�����7�K�X�V�����W�K�H���D�X�W�K�R�U�V���R�I���U�H�Y�L�H�Z���O�R�V�H
�W�K�L�V���F�R�Q�W�H�[�W���D�Q�G���W�K�H�U�H�I�R�U�H���W�K�H���V�X�E�P�L�W�W�H�G���U�H�D�V�R�Q�L�Q�J���V�H�H�P�V���G�X�E�L��
�R�X�V���I�R�U���W�K�H�P�����$�F�F�R�U�G�L�Q�J�O�\�����W�K�H���L�Q�W�H�U�S�U�H�W�D�W�L�R�Q���R�I���V�X�S�U�D�I�D�Q���V�H�H�P�V
�W�R���E�H���G�X�E�L�R�X�V���I�R�U���3�R�W�I�D�M�����O���Y���������+�H���Z�U�L�W�H�V���W�K�D�W���D���V�X�S�U�D�I�D�Q���L�V���D
�P�R�U�S�K�R�O�R�J�L�F�D�O���W�H�U�P�V���Z�K�L�F�K���F�D�Q���Q�R�W���E�H���X�V�H�G���I�R�U���L�G�H�Q�W�L�I�L�F�D�W�L�R�Q���R�I
�G�H�Y�H�O�R�S�P�H�Q�W���V�W�D�J�H���R�I���G�H�H�S���V�H�D���I�D�Q�����7�K�H���W�H�U�P���V�X�S�U�D�I�D�Q���G�R�H�V���Q�R�W
�G�H�I�L�Q�H�V���R�Q�O�\���P�R�U�S�K�R�O�R�J�\�����O�R�E�D�W�H���V�K�D�S�H�G���E�X�O�J�H�������1�R�U�P�D�U�N
���������������E�X�W���D�O�V�R���D���G�H�S�R�V�L�W�L�R�Q�D�O���P�R�G�H�O���I�R�U���D�F�F�X�P�X�O�D�W�L�R�Q���R�I���V�D�Q�G�\��
�U�L�F�K���I�D�Q�V�����%�H�F�D�X�V�H���S�U�R�J�U�D�G�D�W�L�R�Q�D�O���W�\�S�H�V���R�I���I�D�Q�V���D�U�H���F�K�D�U�D�F�W�H�U�L�]�H�G
�E�\���L�Q�F�U�H�D�V�L�Q�J���U�D�W�H���R�I���V�D�Q�G�\���G�H�S�R�V�L�W�L�R�Q�����W�K�H�L�U���G�H�Y�H�O�R�S�P�H�Q�W���F�R�P��
�P�R�Q�O�\���W�H�U�P�L�Q�D�W�H�V���L�Q���W�K�H���V�D�Q�G�V�W�R�Q�H���D�F�F�X�P�X�O�D�W�L�R�Q���R�I���V�X�S�U�D�I�D�Q��
�$�O�V�R���D�F�F�R�U�G�L�Q�J���P�R�G�H�O���R�I���0�X�W�W�L�����������������D���V�X�S�U�D�I�D�Q���S�U�R�J�U�D�G�H�V
�R�Y�H�U���G�H�S�R�V�L�W�V���R�I���E�D�V�L�Q���S�O�D�L�Q�����I�L�U�V�W�O�\���E�\���V�X�F�F�H�V�V�L�R�Q�V���R�I���V�D�Q�G�V�W�R�Q�H
�O�R�E�H�V���S�D�V�V�L�Q�J���L�Q�W�R���Q�R�Q���F�K�D�Q�Q�H�O�H�G���D�Q�G���O�D�W�H�U���L�Q�W�R���F�K�D�Q�Q�H�O�H�G���G�H��
�S�R�V�L�W�V���D�Q�G���I�L�Q�D�O�O�\�����L�Q�W�R���G�H�S�R�V�L�W�V���F�R�P�S�U�L�V�L�Q�J���D���V�H�G�L�P�H�Q�W�D�U�\�
���I�L�O�O���R�I
�W�K�H���I�H�H�G�H�U���F�K�D�Q�Q�H�O�V�����6�X�F�K���D���P�R�G�H�O���R�I���V�X�S�U�D�I�D�Q���L�V���I�X�O�O�\���D�F�F�H�S�W��
�D�E�O�H���I�R�U���U�H�F�R�Q�V�W�U�X�F�W�L�R�Q���R�I���G�H�S�R�V�L�W�L�R�Q���L�Q���G�H�H�S���V�H�D���I�D�Q�V���R�I���W�K�H
�&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H�����V�L�P�L�O�D�U�O�\���O�L�N�H���-�D�Q�R�F�N�R���H�W���D�O��
���������������7�K�H���V�D�Q�G�\���U�L�F�K���I�R�U�P�D�W�L�R�Q�V���R�I���V�X�S�U�D�I�D�Q���L�Q���W�K�H���&�H�Q�W�U�D�O
�&�D�U�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H���W�H�U�P�L�Q�D�W�H���D���F�\�F�O�H���R�I���W�K�H���G�H�H�S���V�H�D���I�D�Q���D�F��
�F�X�P�X�O�D�W�L�R�Q�����E�X�W���W�K�H�\���S�U�R�E�D�E�O�\���Q�R�W���W�H�U�P�L�Q�D�W�H���W�K�H���H�Q�W�L�U�H���G�H�S�R�V�L��
�W�L�R�Q�����Y�L�W�U�L�Q�L�W�H���U�H�I�O�H�F�W�D�Q�F�H���G�D�W�D���I�U�R�P���W�K�H���Q�H�D�U���V�X�U�I�D�F�H���V�H�G�L�P�H�Q�W�V
�R�I���W�K�H���/�H�Y�R�F�D���0�W�V�����U�H�V�S�R�Q�G���I�R�U���D�E�R�X�W�������N�P���W�K�L�F�N���R�I���X�Q�N�Q�R�Z�Q
�R�Y�H�U�O�\�L�Q�J���V�W�U�D�W�D�������6�R�W�D�N���H�W���D�O�����L�Q���S�U�H�V�V����

�3�R�W�I�D�M�����O���Y�������L�V���D�O�V�R���T�X�H�V�W�L�R�Q�L�Q�J���D���I�D�F�W���W�K�D�W���W�K�H���U�H�Y�L�H�Z�H�G
�Z�R�U�N�V���G�R���Q�R�W���G�H�D�O���Z�L�W�K���R�F�F�X�U�U�H�Q�F�H���R�I���F�R�Q�J�O�R�P�H�U�D�W�H���E�R�G�L�H�V���L�Q
�W�K�H���6�D�P�E�U�R�Q���%�H�G�V�����,�Q���W�K�H���Z�R�U�N���6�R�W�D�N���H�W���D�O���������������������Z�K�H�U�H���3�R�W�I�D�M
���O���Y�������G�R�H�V���Q�R�W���V�H�H���D�Q�\���P�H�Q�W�L�R�Q���D�E�R�X�W���F�R�Q�J�O�R�P�H�U�D�W�H�V���R�I���6�D�P�E�U�R�Q

�%�H�G�V�����L�W���L�V���G�H�Y�R�W�H�G���D�O�P�R�V�W���W�K�H���Z�K�R�O�H���S�D�J�H�����������W�R���W�K�H�P�����D�Q�G���W�R
�E�U�H�F�F�L�D�V�������7�K�H���D�E�V�H�Q�F�H���R�I���G�D�W�D���R�Q���F�R�Q�J�O�R�P�H�U�D�W�H�V���L�Q���W�K�H���Z�R�U�N
�6�R�W�D�N���	 ���%�H�E�H�M�����������������L�V���O�R�J�L�F���E�H�F�D�X�V�H���W�K�H�\���G�R���Q�R�W���R�F�F�X�U���L�Q���W�K�H
�G�H�V�F�U�L�E�H�G���V�H�T�X�H�Q�F�H���R�I���V�H�U�S�H�Q�W�L�Q�L�W�L�F���V�D�Q�G�V�W�R�Q�H�V�����R�Q�O�\���R�Q�H���O�D�\�H�U
�R�I���U�H�Y�R�U�N�H�G���D�X�W�R�F�O�D�V�W�V�����)�L�J�����������D�Q�G���W�K�H�L�U���V�H�T�X�H�Q�F�H���L�V���H�Y�H�Q���Q�R�W���D
�S�D�U�W���R�I���W�K�H���6�D�P�E�U�R�Q���%�H�G�V�����+�R�Z�H�Y�H�U�����L�Q���W�K�H���O�L�W�K�R�V�W�U�D�W�L�J�U�D�S�K�L�F
�V�F�K�H�P�H���R�I���W�K�H���3�D�O�H�R�J�H�Q�H���I�R�U�P�D�W�L�R�Q�V���R�I���W�K�H���6�D�P�E�U�R�Q���]�R�Q�H�����)�L�J��
�������W�K�H���6�D�P�E�U�R�Q���%�H�G�V���Z�L�W�K���L�Q�W�U�D�I�R�U�P�D�W�L�R�Q�D�O���F�R�Q�J�O�R�P�H�U�D�W�H�V�����D�U�H
�F�R�Q�V�S�L�F�X�R�X�V�O�\���P�D�U�N�H�G�����)�X�U�W�K�H�U�����3�R�W�I�D�M�����O���Y�������P�D�N�H�V���D���T�X�H�U�\
�D�E�R�X�W���W�K�H���V�H�Q�V�H���R�I���F�R�P�P�R�Q�O�\���X�V�H�G���W�H�U�P���R�I���6�D�P�E�U�R�Q���]�R�Q�H
���6�D�P�E�U�R�Q���. �D�P�H�Q�L�F�D���]�R�Q�H�������0�D�U�V�F�K�D�O�N�R�������������D�Q�G���H�O�V�H�Z�K�H�U�H����
�%�\���W�K�L�V���P�H�D�Q�L�Q�J���W�K�H���D�X�W�K�R�U���D�O�V�R���G�H�W�H�U�P�L�Q�H�V���S�R�V�L�W�L�R�Q���R�I���F�R�Q��
�J�O�R�P�H�U�D�W�H�V���D�Q�G���V�X�J�J�H�V�W���D���S�R�V�V�L�E�L�O�L�W�\�����W�K�D�W���W�K�H�\���G�R�H�V���Q�R�W���K�D�Y�H���W�R
�E�H���X�Q�F�R�Q�G�L�W�L�R�Q�D�O�O�\���D���S�D�U�W���R�I���W�K�H���6�D�P�E�U�R�Q���%�H�G�V�����$�W���W�K�H���V�D�P�H
�W�L�P�H���W�K�H���F�R�Q�J�O�R�P�H�U�D�W�H���E�R�G�L�H�V���R�I���W�K�H���6�D�P�E�U�R�Q���%�H�G�V���D�U�H���Z�H�O�O
�H�[�S�R�V�H�G���L�Q���W�K�H���Z�K�R�O�H���H�[�W�H�Q�W���R�I���W�K�H���6�D�P�E�U�R�Q���]�R�Q�H�����I�U�R�P���6�D�P��
�E�U�R�Q���W�R���-�D�N�X�E�R�Y�D�Q�\���R�U���3�D�Y�O�R�Y�F�H�����U�H�V�S�H�F�W�L�Y�H�O�\�����D�Q�G���G�U�L�O�O�H�G���E�\
�Q�X�P�H�U�R�X�V���E�R�U�H�K�R�O�H�V�����H���J�����6�D�P�E�U�R�Q�������������3�O�D�Y�Q�L�F�D�������������,���L�S�D�Q�\����������
���������������%�H�V�L�G�H�V���R�I���W�K�H���L�Q�W�U�D�I�R�U�P�D�W�L�R�Q�D�O���F�R�Q�J�O�R�P�H�U�D�W�H�V���R�I���W�K�H
�6�D�P�E�U�R�Q���%�H�G�V���W�K�H�U�H���D�U�H���D�O�V�R���G�L�I�I�H�U�H�Q�W���W�\�S�H�V���F�R�Q�J�O�R�P�H�U�D�W�H���G�H��
�S�R�V�L�W�V���Z�K�L�F�K���S�R�V�L�W�L�R�Q���L�V���Q�R�W���V�R���F�O�H�D�U��

�7�K�H���W�H�U�P���6�D�P�E�U�R�Q���]�R�Q�H���P�D�U�N�V���D���E�H�O�W���R�I���W�H�F�W�R�Q�L�F�D�O�O�\���G�L�V��
�W�X�U�E�H�G���I�O�\�V�F�K���V�H�G�L�P�H�Q�W�V���R�I���W�K�H���&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H���D�W
�L�W�V���E�R�X�Q�G�D�U�\���Z�L�W�K���W�K�H���3�L�H�Q�L�Q�\���. �O�L�S�S�F�Q���%�H�O�W�����7�K�H���6�D�P�E�U�R�Q���]�R�Q�H
�L�V���D�Q���D�Q�W�L�I�R�U�P���V�W�U�X�F�W�X�U�H���F�R�U�H�G���E�\���W�K�H���(�R�F�H�Q�H���I�R�U�P�D�W�L�R�Q�V
���6�D�P�E�U�R�Q���%�H�G�V���Z�L�W�K���L�Q�W�U�D�I�R�U�P�D�W�L�R�Q�D�O���F�R�Q�J�O�R�P�H�U�D�W�H���E�R�G�L�H�V�����L�Q
�E�R�U�H�K�R�O�H�V���,���L�S�D�Q�\�����������D�V���P�X�F�K���D�V�������������P�������L�Q���L�W�V���G�H�S�U�H�V�V�H�G���S�D�U�W�V
�W�K�H���/�R�Z�H�U���2�O�L�J�R�F�H�Q�H���G�H�S�R�V�L�W�V���R�I���W�K�H���Q�R�U�W�K�H�U�Q���P�X�G�V�W�R�Q�H���O�L�W�K�R�I�D��
�F�L�H�V�����+�X�W�\���)�R�U�P�D�W�L�R�Q�����R�F�F�X�U�����,�Q���W�K�H���V�O�L�F�H���E�H�O�W�V���R�I���W�K�H���6�D�P�E�U�R�Q
�]�R�Q�H���D�O�V�R���8�S�S�H�U���2�O�L�J�R�F�H�Q�H���G�H�S�R�V�L�W�V���R�F�F�X�U���R�F�F�D�V�L�R�Q�D�O�O�\�����Z�K�L�F�K
�H�[�L�E�L�W���D���W�K�L�Q���U�K�\�W�K�P�L�F�D�O���F�K�D�U�D�F�W�H�U���D�Q�G���K�D�Y�H���D���V�S�H�F�L�I�L�F���G�H�W�U�L�W�D�O
�F�R�Q�W�H�Q�W�V�����V�H�U�S�H�Q�W�L�Q�L�W�L�F���V�D�Q�G�V�W�R�Q�H�V�����V�D�Q�G�V�W�R�Q�H�V���Z�L�W�K���W�X�I�I�L�W�L�F���D�G��
�P�L�[�W�X�U�H�������7�K�H�V�H���I�R�U�P�D�W�L�R�Q�V���G�R���Q�R�W���K�D�Y�H���F�O�H�D�U���D�Q�D�O�R�J�X�H�V���L�Q���W�K�H
�&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H�����I�R�U���H�[�D�P�S�O�H���D�F�F�R�U�G�L�Q�J���W�R���S�H�U��
�V�R�Q�D�O���L�Q�I�R�U�P�D�W�L�R�Q���R�I���7�����' �X�U�N�R�Y�L�&���W�K�H�\���U�H�V�H�P�E�O�H���. �U�R�V�Q�R���%�H�G�V����
�7�K�H���8�S�S�H�U���2�O�L�J�R�F�H�Q�H���D�J�H���R�I���W�K�H�V�H���G�H�S�R�V�L�W�V���L�V���H�U�U�R�Q�H�R�X�V�O�\���U�H��
�O�D�W�H�G���W�R���6�D�P�E�U�R�Q���%�H�G�V���E�\���3�R�W�I�D�M�����O���Y�������U�H�V�X�O�W�L�Q�J���L�Q���F�R�Q�W�U�D�G�L�F�W�L�R�Q
�Z�L�W�K���W�K�H�L�U���G�H�I�L�Q�L�W�L�R�Q�����F�R�U�U�H�O�D�W�L�R�Q���Z�L�W�K���6�]�D�I�O�D�U���%�H�G�V���D�Q�G���D�O�V�R���Z�L�W�K
�R�O�G�H�U���G�D�W�D���R�I���E�L�R�V�W�U�D�W�L�J�U�D�S�K�L�F�D�O���U�H�V�H�D�U�F�K�H�V��

�3�R�W�I�D�M�����O���Y�������D�O�V�R���T�X�H�V�W�L�R�Q�V���G�H�W�H�U�P�L�Q�D�W�L�R�Q���R�I���W�K�H���8�S�S�H�U���2�O�L�J�R��
�F�H�Q�H���D�J�H���R�I���I�R�U�P�D�W�L�R�Q���Z�L�W�K�L�Q���W�K�H���6�D�P�E�U�R�Q���]�R�Q�H�����H�U�U�R�Q�H�R�X�V�O�\
�X�Q�G�H�U�V�W�R�R�G���D�V���6�D�P�E�U�R�Q���%�H�G�V�����E�\���Q�D�Q�R�S�O�D�Q�N�W�R�Q�����7�K�H���8�S�S�H�U
�2�O�L�J�R�F�H�Q�H���D�J�H���R�I���W�K�H�V�H���G�H�S�R�V�L�W�V���Z�D�V���P�D�L�Q�O�\���S�U�R�Y�H�G���E�\���W�K�H���R�F��
�F�X�U�U�H�Q�F�H���R�I���Q�D�Q�R�I�R�V�V�L�O�V���&�\�F�O�L�F�D�U�J�R�O�L�W�K�X�V���D�E�L�V�H�F�W�X�V�����Z�K�L�F�K���D�S��
�S�H�D�U���D�W���W�K�H���E�D�V�H���R�I���W�K�H���E�L�R�]�R�Q�H���1�3�����������H���J�����. �U�K�R�Y�V�N�\���	
�' �M�X�U�D�V�L�Q�R�Y�L�&�����������������+�R�Z�H�Y�H�U�����3�R�W�I�D�M�����O���Y�������R�E�M�H�F�W�V���W�K�D�W���W�K�L�V���V�S�H��
�F�L�H�V���D�O�V�R���R�F�F�X�U�V���L�Q���R�O�G�H�U���V�H�G�L�P�H�Q�W�V���U�H�I�H�U�U�L�Q�J���Q�X�P�H�U�R�X�V���V�X�S��
�S�R�U�W�L�Q�J���F�L�W�D�W�L�R�Q�V�����$�P�R�Q�J���I�L�U�V�W���U�H�I�H�U�H�Q�F�H�V���L�W���L�V���D���Z�R�U�N���R�I���' �X�G�]�L�D�N
���������������K�H�U�H�����Z�K�R���V�K�R�X�O�G���G�H�V�F�U�L�E�H���D�Q���R�F�F�X�U�U�H�Q�F�H���R�I���&�����D�E�L�V�H�F�W�X�V
�I�U�R�P���W�K�H���3�R�G�K�D�O�H���3�D�O�H�R�J�H�Q�H�����%�X�W���3�R�W�I�D�M�����O���Y�������P�L�V�V�H�G���D���I�D�F�W���W�K�D�W
�W�K�H���G�H�V�F�U�L�E�H�G���V�S�H�F�L�H�V���L�V���Q�R�W���&�����D�E�L�V�H�F�W�X�V���E�X�W���&�����E�L�V�H�F�W�X�V�����6�L�P�L��
�O�D�U�O�\���Q�H�L�W�K�H�U���2�V�]�\�S�N�R�����������������U�H�I�H�U�V���V�S�H�F�L�H�V���&�����D�E�L�V�H�F�W�X�V���I�U�R�P
�W�K�H���8�S�S�H�U���/�R�F�H�Q�H���D�Q�G���/�R�Z�H�U���2�O�L�J�R�F�H�Q�H�����7�K�H���V�S�H�V�L�H�V�����U�H�I�H�U�U�H�G
�K�H�U�H�����L�V���P�D�U�N�H�G���E�\���W�K�H���D�X�W�K�R�U���D�V���&�\�F�O�L�F�D�U�J�R�O�L�W�K�X�V���D�I�I���&�����D�E�L��
�V�H�F�W�X�V���D�Q�G���V�K�H���Z�U�L�W�H�V�������L�W���K�D�V���E�H�H�Q���G�H�V�F�U�L�E�H�G���D�V���W�U�D�Q�V�L�W�L�R�Q�D�O���W�D�[�R�Q
�E�H�W�Z�H�H�Q���&�\�F�O�L�F�D�U�J�R�O�L�W�K�H�V���I�O�R�U�L�G�D�Q�X�V���D�Q�G���&�\�F�O�L�F�D�U�J�R�O�L�W�K�H�V���D�E�L��
�V�H�F�W�X�V���R�F�F�X�U�U�H�G���L�Q���1�3���������������Z�K�L�F�K���L�V���H�D�U�O�L�H�U���W�K�D�Q���Q�R�U�P�D�O���&��
�D�E�L�V�H�F�W�X�V�����S���������������$�W���W�K�H���V�D�P�H���W�L�P�H���W�K�H���D�X�W�K�R�U���Z�U�L�W�H�V���W�K�D�W
�����E�R�X�Q�G�D�U�\���E�H�W�Z�H�H�Q���1�3���������D�Q�G���1�3���������L�V���G�H�I�L�Q�H�G���E�\���I�L�U�V�W���R�F�F�X�U��
�U�H�Q�F�H���R�I���&�\�F�O�L�F�D�U�J�R�O�L�O�K�H�V���D�E�L�V�H�F�W�X�V���R�U���+�H�O�L�F�R�V�S�K�D�H�U�D���U�H�F�W�D�����S��
�����������7�K�H���I�R�O�O�R�Z�L�Q�J���Z�R�U�N�V���U�H�I�H�U�U�H�G���E�\���3�R�W�I�D�M�����O���Y�������L�Q���R�U�G�H�U���W�R
�V�X�S�S�R�U�W���W�K�H���H�D�U�O�L�H�U���D�S�H�D�U�D�Q�F�H���R�I���W�K�H���V�S�H�F�L�H�V���&�����D�E�L�V�H�F�W�X�V���D�U�H
�D�O�U�H�D�G�\���V�W�X�G�L�H�V���I�U�R�P���W�K�H���0�L�G�G�O�H���/�D�W�H���2�O�L�J�R�F�H�Q�H���G�H�S�R�V�L�W�V���R�I���W�K�H
�]�R�Q�H�1�3�����������I�R�U���H�[�D�P�S�O�H���I�U�R�P���6�W�L�E�R�I�L�F�H���0�H�P�E�H�U�������%�X�E�L�N������������
�I�U�R�P���W�K�H���G�H�S�R�V�L�W�V���R�I���W�K�H���%�D�Q�V�N�D���%�\�V�W�U�L�F�D���' �H�S�U�H�V�V�L�R�Q�������%�\�V�W�U�L�F�N�D
���������������1�H�L�W�K�H�U���W�K�H���I�R�O�O�R�Z�L�Q�J���G�D�W�D���R�I���3�R�W�I�D�M�����O���Y�������D�E�R�X�W���V�\�Q��



�6�O�R�Y�D�N���*�H�R�������0�D�J������������������������������������������
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�R�Q�\�P�L�W�\���R�I���W�K�H���V�S�H�F�L�H�V���&�U�L�E�U�R�F�H�Q�W�U�X�P���U�H�W�L�F�X�O�D�W�X�P���L�V���Q�R�W���F�R�U��
�U�H�F�W���E�H�F�D�X�V�H���L�W�V���V�\�Q�R�Q�\�P���L�V���Q�R�W���W�K�H���V�S�H�F�L�H�V���5�H�W�L�F�X�O�R�I�H�Q�H�V�W�U�D
�O�R�F�N�H�U�L���E�X�W���W�K�H���(�R�F�H�Q�H���V�S�H�F�L�H�V���5�H�W�L�F�X�O�R�I�H�Q�H�V�W�U�D���U�H�W�L�F�X�O�D�W�D��
�7�K�H�U�H�I�R�U�H���W�K�H���R�E�M�H�F�W�L�R�Q�V���D�J�D�L�Q�V�W���W�K�H���8�S�S�H�U���2�O�L�J�R�F�H�Q�H���D�J�H���R�I���W�K�H
�G�H�S�R�V�L�W�V���F�R�Q�W�D�L�Q�L�Q�J���&�\�F�O�L�F�D�U�J�R�O�L�W�K�X�V���D�E�L�V�H�F�W�X�V���G�R�H�V���Q�R�W���F�R�U�U�H��
�V�S�R�G���W�R���W�K�H���U�H�D�O���N�Q�R�Z�O�H�G�J�H���I�U�R�P���W�K�H���E�L�R�V�W�U�D�W�L�J�U�D�S�K�\���R�I���Q�D�Q�R��
�S�O�D�Q�N�W�R�Q�����$�W���W�K�H���V�D�P�H���W�L�P�H���W�K�H�L�U���D�J�H���G�H�W�H�U�P�L�Q�D�W�L�R�Q���L�V���Q�R�W���E�D�V�H�G
�R�Q�O�\���R�Q���W�K�U�H�H���V�S�H�F�L�H�V���I�U�R�P���W�K�H���O�R�F�D�O�L�W�\���R�I���V�H�U�S�H�Q�W�L�Q�L�W�L�F���V�D�Q�G��
�V�W�R�Q�H�V�����E�X�W���R�Q���W�K�H���N�Q�R�Z�O�H�G�J�H���D�E�R�X�W���G�L�V�W�U�L�E�X�W�L�R�Q���R�I���Q�D�Q�R�I�R�V�V�L�O�V
�L�Q���W�K�H���&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H���R�I���W�K�H���/�H�Y�R�F�D���0�W�V��
���1�D�J�\�P�D�U�R�V�L�����+�D�P�U�6�P�L�G���	 ���6�Y�D�E�H�Q�L�F�N�D���L�Q���6�R�W�D�N���H�W���D�O����������������
�Z�K�H�U�H���W�K�H���V�S�H�F�L�H�V���&�\�F�O�L�F�D�U�J�R�O�L�W�K�X�V���D�E�L�V�H�F�W�X�V���L�V���D�E�V�H�Q�W���L�Q���W�K�H
�6�D�P�E�U�R�Q���%�H�G�V�����]�R�Q�H�V���1�3���������W�R���1�3�����������D�Q�G���D�O�V�R���L�Q���W�K�H���G�H�S�R�V�L�W�V
�R�I���W�K�H���P�X�G�V�W�R�Q�H���V�X�E�I�O�\�V�F�K�����+�X�W�\���)�R�U�P�D�W�L�R�Q�����1�3�������������������1�3
�����������,�W���D�S�S�H�D�U�V���D�V���V�R�R�Q���D�V���L�Q���W�K�H���G�H�S�R�V�L�W�V���R�I���W�K�H���8�S�S�H�U���2�O�L�J�R��
�F�H�Q�H���D�J�H�����]�R�Q�H���1�3���������D�Q�G���1�3����������

�3�R�W�I�D�M�����O���Y�������D�Q�G���*�U�R�V�V���	 ���)�L�O�R�����O���Y�������Z�L�G�H�O�\���F�R�P�P�H�Q�W���D���I�L�J�X�U�H
�I�U�R�P���W�K�H���Z�R�U�N���R�I���6�R�W�D�N���H�W���D�O�����������������)�L�J�����������U�H�S�U�R�D�F�K�L�Q�J���L�W�V���E�D�V�L�F
�V�K�R�U�W�D�J�H�����7�K�H���I�L�J�X�U�H���L�V���D���P�R�G�H�O�L�Q�J���F�R�Q�V�W�U�X�F�W�L�R�Q���R�I���W�K�H���H�D�V�W�H�U�Q
�E�U�D�Q�F�K���R�I���W�K�H���&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H���D�Q�G���L�W���V�K�R�X�O�G���L�O�O�X�V��
�W�U�D�W�H���D���O�R�Q�J�L�W�X�G�L�Q�D�O���R�U�L�H�Q�W�D�W�L�R�Q���R�I���D���G�H�H�S���V�H�D���I�D�Q�����D�F�F�R�U�G�L�Q�J���W�R
�6�K�D�Q�P�X�J�D�Q���	 ���0�R�L�R�O�D�������������W�\�S�L�F�D�O���I�R�U���D�F�W�L�Y�H���P�D�U�J�L�Q���I�D�Q�V�������L�W�V
�P�D�U�J�L�Q�D�O�L�W�\���W�R���H�D�V�W�H�U�Q���V�R�X�U�F�H�V�����S�H�U�L�V�X�W�X�U�H���S�R�V�L�W�L�R�Q���R�I���W�K�H���Q�R�U�W�K��
�H�U�Q���P�D�U�J�L�Q���R�I���W�K�H���&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H���H�W�F�����7�K�X�V�����L�W���L�V
�Y�H�U�\���F�R�P�S�O�L�F�D�W�H�G���U�H�F�R�Q�V�W�U�X�F�W�L�R�Q���R�I���W�K�H���F�R�O�O�L�V�L�R�Q�D�O���R�U�R�J�H�Q���V�\�V��
�W�H�P���G�H�S�L�F�W�L�Q�J���W�K�H���V�X�E�G�X�F�W�L�R�Q���R�I���F�R�P�S�O�H�[�H�V���E�H�Q�H�D�W�K���W�K�H���R�U�R�J�H�Q
���X�Q�G�H�U�S�O�D�W�L�Q�J�������F�R�O�O�D�S�V�H���R�I���W�K�H���S�O�D�W�H���P�D�U�J�L�Q���L�Q���W�K�H���]�R�Q�H���R�I���V�\�Q��
�F�R�Q�Y�H�U�J�H�Q�W���H�[�W�H�Q�V�L�R�Q�����R�E�O�L�T�X�H���S�O�D�W�H���F�R�Q�Y�H�U�J�H�Q�F�H���R�Q���F�R�O�O�L�V�L�R�Q�D�O
�E�R�X�Q�G�D�U�\�����E�X�R�\�D�Q�F�\���R�I���W�K�H���V�X�E�G�X�F�W�H�G���F�R�P�S�O�H�[�H�V���L�Q���W�K�H���V�W�U�L�N�H��
�S�D�U�D�O�O�H�O���Z�U�H�Q�F�K���]�R�Q�H�����D�F�F�U�H�W�L�R�Q���L�Q���W�K�H���W�U�H�Q�F�K���]�R�Q�H���H�W�F�����,�W���L�V���Q�D�W�X��
�U�D�O���W�K�D�W���W�K�H�U�H���L�V���Q�R���P�R�G�H�O���U�H�F�R�Q�V�W�U�X�F�W�L�R�Q���Z�L�W�K�R�X�W���H�U�U�R�U�V�����W�K�H���U�H��
�F�R�Q�V�W�U�X�F�W�L�R�Q���F�D�Q���R�Q�O�\���E�H���P�R�U�H���R�U���O�H�V�V���V�X�F�F�H�V�V�I�X�O�����7�K�H���P�R�G�H�O���L�V
�D�F�W�X�D�O�O�\���D���S�U�R�S�R�V�D�O���R�I���V�R�P�H���V�R�O�X�W�L�R�Q�V���Z�K�L�F�K���P�D�\���R�U���P�D�\���E�H���Q�R�W
�D�F�F�H�S�W�H�G�����,�Q���W�K�L�V���Z�D�\���L�W���E�\���U�X�O�H���L�Q�V�W�D�O�O�V���P�R�U�H���T�X�H�V�W�L�R�Q�V���D�V���L�W
�V�R�O�Y�H�V���L�W�V�H�O�I�����%�X�W���W�K�H���D�X�W�K�R�U�V���R�I���W�K�H�V�H���U�H�Y�L�H�Z�V���U�H�T�X�L�U�H���G�H�I�L�Q�L�W�H
�V�R�O�X�W�L�R�Q�V���Z�L�W�K�R�X�W���P�D�N�L�Q�J���P�R�U�H���F�O�H�D�U���D�O�O���L�Q�W�H�U�G�H�S�H�Q�G�H�Q�F�H�V��

�7�K�H���P�R�V�W���F�R�Q�V�S�L�F�X�R�X�V���I�H�D�W�X�U�H���R�I���W�K�H���F�U�L�W�L�]�H�G���P�R�G�H�O���L�V���U�H��
�F�R�Q�V�W�U�X�F�W�L�R�Q���R�I���W�K�H���G�H�H�S���V�H�D���I�D�Q���F�R�Q�V�L�V�W�H�Q�W�O�\���Z�L�W�K���S�D�O�H�R�F�X�U�U�H�Q�W
�G�L�U�H�F�W�L�R�Q�V���S�U�R�Y�H�G���E�\���0�D�U�V�F�K�D�O�N�R�����������������������������D�Q�G���F�R�Q�I�L�U�P�H�G
�E�\���D���Q�H�Z���S�D�O�H�R�F�X�U�U�H�Q�W���U�H�V�H�D�U�F�K���R�I���6�R�W�D�N���H�W���D�O���������������������7�K�H���U�H��
�V�H�D�U�F�K�H�V���I�U�R�P���3�R�G�K�D�O�H�����5�D�G�R�P�V�N�L���������������������������. �U�\�V�L�D�N����������
�D�Q�G���R�W�K�H�U�V�����G�R�H�V���Q�R�W���V�R�O�Y�H���D���S�U�H�V�H�Q�W�H�G���P�R�G�H�O�����E�H�F�D�X�V�H���W�K�H�\
�G�R�F�X�P�H�Q�W���R�S�S�R�V�L�W�H���S�D�O�H�R�F�X�U�U�H�Q�W���V�\�V�W�H�P�V�����,�Q�V�S�L�W�H���R�I���D���F�O�H�D�U���G�H��
�S�L�F�W�H�G���6�(�������1�: ���O�R�Q�J�L�W�X�G�L�Q�D�O���V�\�V�W�H�P���R�I���I�D�Q�V���L�Q���W�K�H���V�F�K�H�P�H��
�3�R�W�I�D�M�����O���Y�������F�U�L�W�L�F�L�]�H�V���L�W�V���D�E�V�H�Q�F�H�����7�K�H���I�X�U�W�K�H�U���U�H�D�V�R�Q�L�Q�J���R�I���3�R�W��
�I�D�M�����O���Y�������L�V���H�U�U�R�Q�H�R�X�V���E�H�F�D�X�V�H���K�H���F�K�D�Q�J�H�V���V�X�J�J�H�V�W�H�G���D�O�W�H�U�Q�D�W�L�Y�H�V
�I�R�U���W�K�H���G�H�W�U�L�W�D�O���R�U�L�J�L�Q���R�I���W�K�H���6�D�P�E�U�R�Q���%�H�G�V�������I�U�R�P���V�O�R�S�H�V���R�I���W�K�H
�D�F�W�L�Y�H���&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���S�O�D�W�H���R�U���I�U�R�P���L�W�V���Q�R�U�W�K�H�U�Q���F�R�O�O�L�V�L�R�Q�D�O
�H�G�J�H�������Z�L�W�K���W�K�H���O�R�Q�J�L�W�X�G�L�Q�D�O���V�\�V�W�H�P���R�I���W�K�H���8�S�S�H�U���2�O�L�J�R�F�H�Q�H
�G�H�H�S���V�H�D���I�D�Q�V�����7�K�H���Z�R�U�N�V���I�U�R�P���W�K�H���3�R�O�L�V�K���3�R�G�K�D�O�H�����0�D�V�W�H�O�O�D
�������������0�D�V�W�H�O�O�D���H�W���D�O�����������������������������U�H�I�H�U�U�H�G���E�\���3�R�W�I�D�M�����O���Y�������G�R���Q�R�W
�F�O�H�D�U�O�\���S�U�R�Y�H���W�K�H���S�U�H�V�H�Q�F�H���R�I���W�K�H���N�O�L�S�S�H�Q���P�D�W�H�U�L�D�O���L�Q���6�]�D�I�O�D�U
�%�H�G�V�����0�D�V�W�H�O�O�D���H�W���D�O�������������������R�Q�O�\���Z�U�L�W�H�V���D�E�R�X�W���W�U�D�Q�V�S�R�U�W���G�L�U�H�F��
�W�L�R�Q�V���Z�L�W�K���R�U�L�H�Q�W�D�W�L�R�Q�����������������ƒ�����P�R�V�W�O�\���I�U�R�P���W�K�H���Z�H�V�W�����S��������������

�,�Q���E�R�W�K���F�R�P�P�H�Q�W�V���W�K�H���S�U�R�E�O�H�P�V���F�R�Q�Q�H�F�W�H�G���Z�L�W�K���W�K�H���S�R�V�L�W�L�R�Q
�R�I���W�K�H���. �O�L�S�S�H�Q���E�H�O�W���D�U�H���V�K�R�Z�Q�����,�W�V���S�R�V�L�W�L�R�Q���Z�L�W�K�L�Q���W�K�H���F�R�O�O�L�V�L�R�Q�D�O
�V�\�V�W�H�P���L�V���D���S�X�]�]�O�H���D�O�Z�D�\�V���V�X�J�J�H�V�W�L�Q�J���D���O�R�W���T�X�H�V�W�L�R�Q�V�����Z�K�L�F�K���F�D�Q
�E�H���D�V���I�R�O�O�R�Z�V�����,�V���D���P�D�W�H�U�L�D�O���F�R�Q�W�U�D�V�W���R�I���W�K�H���6�D�P�E�U�R�Q���]�R�Q�H���D�Q�G
�. �O�L�S�S�H�Q���E�H�O�W���F�R�Q�J�O�R�P�H�U�D�W�H�V���D�Q���H�Y�L�G�H�Q�F�H���I�R�U���M�X�[�W�D�S�R�V�L�W�L�R�Q���R�I
�R�U�L�J�L�Q�D�O�O�\���Y�H�U�\���G�L�V�W�D�Q�W���X�Q�L�W�V�"���: �H�U�H���W�K�H�\���E�U�L�Q�J�L�Q�J���W�R�J�H�W�K�H�U���G�X�H���W�R
�R�F�H�D�Q���U�H�G�X�F�W�L�R�Q���V�R�X�W�K���R�I���W�K�H���. �O�L�S�S�H�Q���E�H�O�W�����D�Q���D�O�W�H�U�Q�D�W�L�Y�H���R�I
�,�Q�D�&�R�Y�F�H���. �U�L�F�K�H�Y�R���V�X�E�G�X�F�W�L�R�Q���D�Q�G���S�H�U�L�V�X�W�X�U�D�O���S�R�V�L�W�L�R�Q���R�I���W�K�H
�&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H���%�D�V�L�Q���L�V���Z�H�O�O���L�O�O�X�V�W�U�D�W�H�G���E�\���. �R�Y�D�&
�H�W���D�O���������������"���,�V���L�W���S�R�V�V�L�E�O�H���W�K�D�W���W�K�H���. �O�L�S�S�H�Q���E�H�O�W���Z�L�W�K���V�R�P�H���D�I��
�I�L�Q�L�W�L�H�V���W�R���W�K�H���1�R�U�W�K���(�X�U�R�S�H�D�Q���S�O�D�W�I�R�U�P�����H���J�����. �O�L�S�S�H�Q���E�H�O�W���I�D�X�Q�D
�R�I���&�D�U�G�L�R�F�H�U�D�W�L�G�D�H���L�Q���W�K�H���P�R�U�H���V�R�X�W�K�H�U�Q���X�Q�L�W�V���Q�R�W���N�Q�R�Z�Q����

�. �X�W�H�N���	 ���: �L�H�U�]�E�R�Z�V�N�L���������������K�H�D�Y�\���P�L�Q�H�U�D�O���D�V�V�R�F�L�D�W�L�R�Q�V���Z�L�W�K
�S�\�U�R�S�H���W�\�S�H���J�D�U�Q�H�W�V���Z�K�L�F�K���D�U�H���V�L�P�L�O�D�U���W�R���W�K�R�V�H���L�Q���H�F�O�R�J�L�W�H�V���R�I
�W�K�H���%�R�K�H�P�L�D�Q���0�D�V�V�L�I���D�Q�G���Q�R�W���L�Q���W�K�H���&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���X�Q�L�W�V����
�$�X�E�U�H�F�K�W���H�W���D�O�����������������W�H�U�P�L�Q�D�W�L�R�Q���R�U���V�K�D�O�O�R�Z�L�Q�J���R�I���W�K�H
�&�]�R�U�V�]�W�\�Q���V�X�F�F�H�V�V�L�R�Q���G�X�U�L�Q�J���W�K�H���U�H�J�L�R�Q�D�O���U�H�J�U�H�V�V�L�R�Q���R�Q���W�K�H
�S�O�D�W�I�R�U�P���H�W�F�������Z�R�X�O�G���F�R�P�S�U�L�V�H���D���F�R�O�O�L�V�L�R�Q�D�O���P�D�U�J�L�Q���R�I���W�K�H���&�H�Q��
�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���S�O�D�W�H�"���,�V���W�K�H���. �O�L�S�S�H�Q���E�H�O�W���D���U�H�P�Q�D�Q�W���R�I���D���Q�D�U�U�R�Z
�D�Q�G�����������N�P���O�R�Q�J���F�R�Q�W�L�Q�H�Q�W�D�O���U�L�E�E�R�Q���O�L�N�H���D�V�����V�H�D�P�R�X�Q�W�V�����R�U���L�W���L�V
�D�Q���D�Q�Q�H�F�W�H�G���S�D�U�W���R�I���W�K�H���1�R�U�W�K���(�X�U�R�S�H�D�Q���S�O�D�W�I�R�U�P���I�R�U�P�H�G���D�V
�V�R�R�Q���D�V���L�Q���R�Q�V�H�W���R�I���W�K�H���F�R�Q�W�L�Q�H�Q�W�D�O���F�R�O�O�L�V�L�R�Q���D�Q�G���V�W�U�R�Q�J���W�U�D�Q��
�V�S�U�H�V�V�L�R�Q���R�Q���W�K�H���S�O�D�W�H���E�R�X�Q�G�D�U�\�"���,�V���L�W���S�R�V�V�L�E�O�H���W�K�D�W���0�D�J�X�U�D���8�Q�L�W
�D�V���D���O�D�U�J�H�V�W���W�U�H�Q�F�K���W�\�S�H���X�Q�L�W���R�I���W�K�H���: �H�V�W�H�U�Q���&�D�U�S�D�W�K�L�D�Q�V���Z�R�X�O�G
�E�H���D�F�F�U�H�W�H�G���I�U�R�P���W�K�H���S�O�D�W�I�R�U�P�"���2�Q�H���R�I���W�K�H���S�R�V�V�L�E�O�H���V�R�O�X�W�L�R�Q���R�I
�W�K�H�V�H���T�X�H�V�W�L�R�Q�V���L�V���D�O�V�R���L�Q�W�H�J�U�D�W�L�R�Q���R�I���W�K�H���2�O�L�J�R�F�H�Q�H���E�D�V�L�Q�V���R�I���W�K�H
�F�H�Q�W�U�D�O���D�Q�G���H�[�W�H�U�Q�D�O���&�D�U�S�D�W�K�L�D�Q�V���Z�L�W�K�R�X�W���P�R�U�H���F�R�Q�V�S�L�F�X�R�X�V
�P�R�U�S�K�R�V�W�U�X�F�W�X�U�D�O���H�[�S�U�H�V�V�L�R�Q���R�I���W�K�H���. �O�L�S�S�H�Q���E�H�O�W�����Z�K�L�F�K���L�V���L�O�O�X�V��
�W�U�D�W�H�G���E�\���F�U�L�W�L�F�L�]�H�G���V�F�K�H�P�H�����*�U�R�V�V���	 ���)�L�O�R�����O���Y�������R�E�M�H�F�W���D�J�D�L�Q�V�W
�W�K�H���Q�H�L�J�K�E�R�X�U�L�Q�J���R�I���W�Z�R���V�H�D���E�D�V�L�Q�V���Q�R�W���V�H�S�D�U�D�W�H�G���E�\���P�D�L�Q�O�D�Q�G
�E�H�F�D�X�V�H���&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���D�Q�G���0�D�J�X�U�D���U�H�D�O�P���U�H�S�U�H�V�H�Q�W���D�F��
�F�R�U�G�L�Q�J���W�K�H�P���W�Z�R���P�D�U�L�Q�H���S�U�R�Y�L�Q�F�H�V���Z�L�W�K���W�K�H���H�Q�W�L�U�H�O�\���G�L�I�I�H�U�H�Q�W
�I�R�U�P�D�W�L�R�Q�V���D�Q�G���Z�L�W�K���G�L�I�I�H�U�H�Q�W���G�H�S�R�V�L�W�L�R�Q�D�O���U�H�J�L�P�H�����' �X�U�L�Q�J���W�K�H
�2�O�L�J�R�F�H�Q�H���W�K�H���0�D�J�X�U�D���E�D�V�L�Q���D�Q�G���. �O�L�S�S�H�Q���E�H�O�W���R�F�F�X�U�U�H�G���L�Q���W�K�H
�G�H�S�R�V�L�W�L�R�Q�D�O���D�U�H�D���R�I���W�K�H���0�D�O�F�R�Y���0�H�Q�L�O�L�W�H���V�H�U�L�H�����7�K�H���I�D�F�L�D�O���G�H��
�Y�H�O�R�S�P�H�Q�W���R�I���W�K�H���0�D�O�F�R�Y���%�H�G�V���L�Q���W�K�H���G�H�S�U�H�V�V�H�G���S�D�U�W�V���R�I���W�K�H
�. �O�L�S�S�H�Q���E�H�O�W�����H���J�����L�Q���8�M�D�N���3�O�D�Y�H�&���D�U�H�D�����L�V���D�O�U�H�D�G�\���Y�H�U�\���V�L�P�L�O�D�U���W�R
�W�K�H���&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H���I�R�U�P�D�W�L�R�Q�V�����8�K�O�L�J������������
�1�H�P�F�R�N���H�W���D�O�����������������S�������������,�W���F�R�Q�V�S�L�F�X�R�X�V�O�\���U�H�V�H�P�E�O�H�V���I�R�U���H�[��
�D�P�S�O�H���W�K�H���/�R�Z�H�U���2�O�L�J�R�F�H�Q�H���V�H�G�L�P�H�Q�W�V���R�I���W�K�H���P�X�G�V�W�R�Q�H���O�L�W�K�R�I�D��
�F�L�H�V���L�Q���W�K�H���6�D�P�E�U�R�Q���]�R�Q�H���������O�X�W�\���)�R�U�P�D�W�L�R�Q�������,�Q���W�K�H���D�U�H�D���R�I
�1�R�Z�\���7�D�U�J���L�Q���3�R�O�D�Q�G���W�K�H���0�D�O�F�R�Y���%�H�G�V���Z�H�U�H���H�Y�H�Q���R�U�L�J�L�Q�D�O�O�\
�P�D�S�S�H�G���D�V���=�D�N�R�S�D�Q�H���%�H�G�V���R�I���3�R�G�K�D�O�H���3�D�O�H�R�J�H�Q�H���D�Q�G���W�K�H�\���D�O�V�R
�H�[�K�L�E�L�W���W�K�H���V�D�P�H���S�D�O�H�R�W�U�D�Q�V�S�R�U�W���S�D�W�W�H�U�Q�V�����0�����&�L�H�V�]�N�R�Z�V�N�L���S�H�U�V��
�F�R�P�P�X�Q�L�F�D�W�L�R�Q�������2�Q���W�K�H���R�W�K�H�U���K�D�Q�G���W�K�H���L�Q�I�O�X�H�Q�F�H���R�I���W�K�H���0�D�O�F�R�Y
�����0�H�Q�L�O�L�W�H���W�\�S�H���G�H�S�R�V�L�W�L�R�Q���R�I���W�K�H���2�X�W�H�U���&�D�U�S�D�W�K�L�D�Q�V���L�V���D�O�V�R
�P�D�Q�L�I�H�V�W�H�G���L�Q���W�K�H���&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H�����6�R�W�D�N���W�K�L�V���Y�R�O��
�X�P�H�����Z�K�H�W�K�H�U���W�K�H�\���D�U�H���0�H�Q�L�O�L�W�H���%�H�G�V�����/ �H�6�N�R�������������D�������*�O�R�E�L��
�J�H�U�L�Q�D���0�D�U�O�V���R�U���6�D�U�L�6���%�H�G�V���V�W�U�L�N�L�Q�J�O�\���U�H�V�H�P�E�O�L�Q�J���O�L�W�K�R�I�D�F�L�H�V���R�I
�. �U�R�V�Q�R���%�H�G�V�����/ �H�6�N�R�������������E�������,�W���L�V���D�O�V�R���U�H�P�D�U�N�D�E�O�H���W�K�D�W���W�K�H���S�D��
�O�H�R�F�X�U�U�H�Q�W���V�\�V�W�H�P���R�I���W�K�H���&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H���L�V���Q�R�W
�U�H�R�U�L�H�Q�W�H�G���H�Y�H�Q���L�Q���W�K�H���F�O�R�V�H���S�U�R�[�L�P�L�W�\���R�I���W�K�H���. �O�L�S�S�H�Q���E�H�O�W�����L�W
�W�H�Q�G�V���R�E�O�L�T�X�H�O�\���W�R���L�W���Z�L�W�K���R�U�L�H�Q�W�D�W�L�R�Q���W�R���1�1�: �����I�R�U���H�[�D�P�S�O�H
�E�H�W�Z�H�H�Q���6�D�E�L�Q�R�Y���D�Q�G���5�D�W�Y�D�M�������7�K�H�U�H�I�R�U�H���D�Q���L�G�H�D���R�I���D�Q���X�Q�G�L�V��
�V�H�F�W�H�G���E�D�V�L�Q���F�R�Y�H�U�L�Q�J���W�K�H���P�D�U�J�L�Q�V���R�I���W�K�H���&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q
�S�O�D�W�H�����W�U�H�Q�F�K���]�R�Q�H���D�Q�G���D�U�H�D�V���R�I���. �U�R�V�Q�R���0�H�Q�L�O�L�W�H���V�H�G�L�P�H�Q�W�D�W�L�R�Q
�L�V���D�F�F�H�S�W�D�E�O�H���I�R�U���W�K�H���2�O�L�J�R�F�H�Q�H���S�D�O�H�R�J�H�R�J�U�D�S�K�\�����Z�K�L�F�K���L�V���V�K�R�Z�Q
�R�Q���W�K�H���F�U�L�W�L�F�L�]�H�G���V�F�K�H�P�H�����7�K�H���L�Q�W�H�U�S�U�H�W�D�W�L�R�Q���R�I���W�K�H���&�H�Q�W�U�D�O���&�D�U��
�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H���F�R�P�H�V���R�X�W���I�U�R�P���W�K�H���V�D�P�H���L�G�H�D���L�Q���W�K�H���Z�R�U�N���R�I
�1�H�P�F�R�N���H�W���D�O���������������������+�H���V�H�H�V���L�Q���L�W���D�����S�U�R�[�L�P�D�O���I�D�F�L�H�V���R�I���W�K�H
�: �H�V�W���&�D�U�S�D�W�K�L�D�Q���)�O�\�V�F�K���%�H�O�W�������S��������������

�,�Q���W�K�H���G�L�V�F�X�V�V�H�G���P�R�G�H�O���D�O�V�R���D�Q���H�[�L�V�W�H�Q�F�H���R�I���W�K�H���R�F�H�D�Q�L�F���F�U�X�V�W
�L�Q���W�K�H���V�X�E�G�X�F�W�H�G���V�X�E�V�W�U�D�W�H�V���R�I���W�K�H���I�O�\�V�F�K���X�Q�L�W�V���L�V���T�X�H�V�W�L�R�Q�H�G���E�\
�*�U�R�V�V���	 ���)�L�O�R�����O���Y���������%�X�W���E�D�V�H�G���R�Q���W�K�H���W�R�G�D�\�
�V���L�G�H�D�V���L�W���L�V���F�O�H�D�U
�W�K�D�W���Z�L�W�K�R�X�W���R�F�H�D�Q�L�F���F�U�X�V�W���W�K�H���V�S�D�F�H���V�K�R�U�W�H�Q�L�Q�J�����Z�K�L�F�K���L�V���H�Q�R�U��
�P�R�X�V���L�Q���W�K�H���: �H�V�W�H�U�Q���&�D�U�S�D�W�K�L�D�Q�V�����L�V���Q�R�W���S�R�V�V�L�E�O�H�����D�Q�G���M�X�V�W���R�Q
�W�K�H���G�H�W�U�L�P�H�Q�W���R�I���W�K�H���Q�R�U�W�K�H�U�Q���I�O�\�F�K���X�Q�L�W�V�����2�Q���W�K�L�V���E�D�V�L�V���Q�R�W���R�Q�O�\
�L�Q�G�L�Y�L�G�X�D�O���D�S�S�U�R�D�F�K�H�V���E�X�W���D�O�V�R���U�H�V�H�D�U�F�K���W�H�D�P�V���R�I���L�Q�W�H�U�Q�D�W�L�R�Q�D�O
�S�U�R�M�H�F�W�V���Z�R�U�N�����H���J�����3�$�1�&�$�5�' ���������-�X�V�W���I�L�Q�G�L�Q�J�V���R�I���V�H�U�S�H�Q�W�L�Q�L�W�L�F
�V�D�Q�G�V�W�R�Q�H�V���L�Q���S�U�R�[�L�P�L�W�\���R�I���W�K�H���P�D�L�Q���V�X�W�X�U�H���U�H�O�D�W�H�G���W�R���W�K�H���E�R�X�Q�G��
�D�U�\���R�I���W�K�H���&�H�Q�W�U�D�O���D�Q�G���2�X�W�H�U���&�D�U�S�D�W�K�L�D�Q���X�Q�L�W�V�����6�R�W�D�N���	 ���%�H�E�H�M
�������������V�X�S�S�R�U�W���D�Q���H�[�L�V�W�H�Q�F�H���R�I���R�F�H�D�Q�L�F���F�U�X�V�W�����7�K�H�L�U���L�P�S�R�U�W�D�Q�F�H
�F�D�Q���Q�R�W���E�H���O�R�Z�H�U�H�G���E�\���W�K�H�L�U���D�O�O�H�J�H�G���V�S�R�U�D�G�L�F���R�F�F�X�U�U�H�Q�F�H�����*�U�R�V�V
�	 ���)�L�O�R���O���Y�������E�H�F�D�X�V�H���R�S�K�L�R�O�L�W�H���W�U�D�F�H�V���D�U�H���D�O�V�R���R�Q���E�L�J���V�X�W�X�U�H���]�R�Q�H�V
�P�D�L�Q�O�\���S�U�H�V�H�U�Y�H�G���L�Q���I�R�U�P���R�I���U�H�V�L�G�X�D�O���G�H�W�U�L�W�X�V�����I�R�U���H�[�D�P�S�O�H���&�U��
�V�S�L�Q�H�O�V�����D�Q�G���D���U�D�U�H���R�F�F�X�U�U�H�Q�F�H���R�I���V�H�U�S�H�Q�W�L�Q�L�W�L�F���V�D�Q�G�V�W�R�Q�H�V���D�O��
�U�H�D�G�\���G�L�U�H�F�W�O�\���L�Q�G�L�F�D�W�H�V���D���S�U�R�[�L�P�L�W�\���R�I���V�H�U�S�H�Q�W�L�Q�L�W�H���E�H�O�W�V�����V�H�H
�$�U�D�L���	 ���2�N�D�G�D���������������2�N�D�G�D���������������' �L�F�N�L�Q�V�R�Q���������������=�L�P�P�H�U�O�H



�-���6�R�W�D�N�����&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H����
������

�������������&�U�L�W�H�O�O�L���������������������������: �D�J�U�H�L�F�K�������������D�Q�G���H�O�V�H�Z�K�H�U�H����
�0�R�U�H�R�Y�H�U�����W�K�H���R�F�F�X�U�U�H�Q�F�H�V���R�I���V�H�U�S�H�Q�W�L�Q�L�W�L�F���G�H�W�U�L�W�X�V���L�Q���W�K�H���6�D�P��
�E�U�R�Q���]�R�Q�H���E�\���I�D�U���D�U�H���Q�R�W���D�O�U�H�D�G�\���V�S�R�U�D�G�L�F�����%�H�V�L�G�H�V���R�Z�Q���O�R�F�D�O�L��
�W�L�H�V���R�I���V�H�U�S�H�Q�W�L�Q�L�W�L�F���V�D�Q�G�V�W�R�Q�H�V���Q�H�D�U�E�\���. �D�P�H�Q�L�F�D�����/ �L�S�D�Q�\���F�U�H�H�N��
�6�O�D�Q�H���0�O�D�N�\�����3�X�W�Q�R�Y���F�U�H�H�N�������Q�X�P�H�U�R�X�V���F�O�D�V�W�V���R�I���V�H�U�S�H�Q�W�L�Q�L�W�H�V
�Z�H�U�H���U�H�F�R�U�G�H�G���Q�H�D�U�E�\���6�D�P�E�U�R�Q�����E�R�U�H�K�R�O�H���3�8�����������/ �L�S�D�Q�\
���E�R�U�H�K�R�O�H���/ �L���������������+�D�Q�L�J�R�Y�F�H���D�Q�G���3�D�Y�O�R�Y�F�H�����(�Y�H�Q���P�R�U�H���F�R�Q��
�V�S�L�F�X�R�X�V�O�\���W�K�H���F�R�Q�F�H�Q�W�U�D�W�L�R�Q���R�I���X�O�W�U�D�E�D�V�L�F���V�R�X�U�F�H���G�H�W�U�L�W�X�V���L�Q
�6�D�P�E�U�R�Q���]�R�Q�H���L�V���L�Q�G�L�F�D�W�H�G���E�\���K�H�D�Y�\���P�L�Q�H�U�D�O�V���F�R�Q�V�L�V�W�L�Q�J���R�I���K�L�J�K
�D�P�R�X�Q�W���R�U���R�I�W�H�Q���H�Y�H�Q���P�R�Q�R�D�V�V�R�F�L�D�W�L�R�Q�V���R�I���&�U�����V�S�L�Q�H�O�V�����6�R�W�D�N���H�W
�D�O�������������������6�L�P�L�O�D�U�O�\���W�K�H���6�D�P�E�U�R�Q���]�R�Q�H���L�V���P�D�Q�L�I�H�V�W�H�G���E�\���U�H�J�L�R�Q�D�O
�U�H�V�X�O�W�V���R�I���K�H�D�Y�\���P�L�Q�H�U�D�O���F�R�Q�F�H�Q�W�U�D�W�H���D�Q�D�O�\�V�L�V�����. �U�L�]�D�Q�L���������������D�V
�D���F�R�Q�V�S�L�F�X�R�X�V���&�U���V�S�L�Q�H�O���D�Q�R�P�D�O�\���H�[�W�H�Q�G�H�G���D�V���I�D�U���D�V���6�S�L�6�V�N�D
�0�D�J�X�U�D�����7�K�H���G�L�V�W�U�L�E�X�W�L�R�Q���R�I���W�K�H���G�H�W�U�L�W�X�V���L�V���Q�R�W���U�H�V�W�U�L�F�W�H�G���W�R���W�K�H
�&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H���D�V���U�H�I�H�U�U�H�G���E�\���3�R�W�I�D�M�����,���H���������7�K�H
�G�H�W�U�L�W�X�V���R�I���X�O�W�U�D�E�D�V�L�F���V�R�X�U�F�H�V���L�V���D�O�V�R���U�H�F�R�U�G�H�G���L�Q���0�D�O�F�R�Y���%�H�G�V
�E�\���&�U���V�S�L�Q�H�O�V���L�Q���V�D�Q�G�V�W�R�Q�H�V�����H���J�����O�R�F�D�O�L�W�\���&�X�E�R�W�L�Q������������ �����6�R�W�D�N
�H�W���D�O�����������������R�U���L�Q���K�H�D�Y�\���P�L�Q�H�U�D�O���F�R�Q�F�H�Q�W�U�D�W�H�V���I�U�R�P���0�D�O�F�R�Y��
�5�L�F�K�Y�D�O�G�\���E�H�O�W�����. �U�L�]�D�Q�L��������������

�,�Q�
���F�R�Q�W�H�[�W���R�I���X�O�W�U�D�E�D�V�L�F���G�H�W�U�L�W�D�O���V�R�X�U�F�H�V���*�U�R�V�V���	 ���)�L�O�R�����O���Y����
�S�R�V�H���D���T�X�H�V�W�L�R�Q���Z�K�H�W�K�H�U���L�W���V�K�R�X�O�G���E�H�����������D�Q���H�P�H�U�J�H�G���P�D�L�Q�O�D�Q�G
���W�U�H�Q�F�K�����L�Q���D�U�H�D���R�I���8�S�S�H�U���2�O�L�J�R�F�H�Q�H���. �O�L�S�S�H�Q���E�H�O�W�������7�K�H���I�R�U�P�X��
�O�D�W�L�R�Q���R�I���W�K�H���P�H�Q�W�L�R�Q�H�G���T�X�H�V�W�L�R�Q���L�V���F�R�Q�W�U�D�Y�H�U�V�L�D�O���E�H�F�D�X�V�H���D
�V�R�X�U�F�H���G�R�H�V���Q�R�W���W�R���E�H���D���P�D�L�Q�O�D�Q�G���D�Q�G���D���P�D�L�Q�O�D�Q�G���L�V���Q�R�W���D���W�U�H�F�K��
�6�R�W�D�N���H�W���D�O�������������������D�V�V�X�P�H�V���D���O�R�F�D�W�L�R�Q���R�I���X�O�W�U�D�E�D�V�L�F���V�R�X�U�F�H�V���L�Q
�I�U�R�Q�W���R�I���W�K�H���F�R�O�O�L�V�L�R�Q�D�O���P�D�U�J�L�Q���R�I���W�K�H���&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���S�O�D�W�H
�E�X�W���Q�R�W���D�V���D�Q���H�P�H�U�J�H�G���P�D�L�Q�O�D�Q�G���L�G�H�Q�W�L�F�D�O���Z�L�W�K���W�K�H���. �O�L�S�S�H�Q���%�H�O�W��
�$�F�F�R�U�G�L�Q�J���W�R���*�U�R�V�V���	 ���)�L�O�R�����O���Y�������L�V���Q�R�W���F�O�H�D�U�O�\���L�Q�G�L�F�D�W�H���W�K�H���D�F��
�W�L�Y�H���S�O�D�W�H���P�D�U�J�L�Q���R�Q���W�K�H���I�L�J�X�U�H�����Z�K�L�F�K���L�Q���W�K�H���L�O�O�X�V�W�U�D�W�H�G���P�R�G�H�O���R�I
�V�\�Q�F�R�Q�Y�H�U�J�H�Q�W���H�[�W�H�Q�V�L�R�Q���L�V���R�X�W�O�L�Q�H�G���E�\���P�D�U�J�L�Q�D�O���E�O�R�F�N�V���W�L�O�W�H�G
�W�R�Z�D�U�G���W�U�H�Q�F�K���V�L�G�H�����W�K�H���S�O�D�W�H���P�D�U�J�L�Q���D�Q�G���W�U�H�Q�F�K���D�U�H���D�O�V�R���P�D�U�N�H�G
�E�\���Q�D�P�H�V���K�H�U�H�������3�R�W�I�D�M�����O���Y�������L�V���D�O�V�R���F�U�L�W�L�F�D�O���I�U�R�P���W�K�H���Y�L�H�Z�S�R�L�Q�W
�R�I���P�H�F�K�D�Q�L�V�P�V���E�\���Z�K�L�F�K���R�S�K�L�R�O�L�W�H���G�H�W�U�L�W�X�V���P�L�J�K�W���E�H���E�U�R�X�J�K�W
�L�Q�W�R���V�H�G�L�P�H�Q�W�D�U�\���E�D�V�L�Q�����+�H���J�L�Y�H�V���D�U�J�X�P�H�Q�W�V���W�K�D�W���R�F�H�D�Q�L�F���F�U�X�V�W
�F�D�Q���Q�R�W���E�H���H�[�S�R�V�H�G���W�R���V�X�E�D�H�U�L�D�O���V�R�X�U�F�H�V�����L�Q���K�L�V���F�D�V�H���D�O�Z�D�\�V���&�R�U��
�G�L�O�O�H�U�D�V�������3�R�W�I�D�M���������������D�Q�G���K�H���Z�U�L�W�H�V�����Z�K�D�W���D���P�R�U�S�K�R�O�R�J�L�F�D�O���D�Q�G
�V�W�U�X�F�W�X�U�D�O���E�R�G�\���Z�R�X�O�G���W�K�L�V���V�R�X�U�F�H���W�R���E�H���������D�Q���L�Q�W�U�D�R�F�F�D�Q�L�F���S�H�U�L��
�V�X�E�G�X�F�W�L�R�Q�D�O���F�R�U�G�L�O�O�H�U�D�"�������V�X�F�K���D���I�R�U�P���L�V���Q�R�W���N�Q�R�Z�Q���W�R���W�K�H���D�F�W�X�D�O
�J�H�R�O�R�J�\�����D�Q�G���L�V���K�D�U�G�O�\���L�Q�W�H�U�S�U�H�W�D�E�O�H�������7�K�H���H�[�S�U�H�V�V�L�R�Q�V���R�I���3�R�W�I�D�M
���O���Y�������D�U�H���V�X�U�S�U�L�V�L�Q�J���E�H�F�D�X�V�H���D�Q���H�[�L�V�W�H�Q�F�H���R�I���I�R�U�H�D�U�F���V�H�U�S�H�Q�W�L�Q�L�W�H
�V�H�D�P�R�X�Q�W�V���I�R�U�P�L�Q�J�������������������N�P���Z�L�G�H���D�Q�G���D�V���P�X�F�K���D�V���������������P
�K�L�J�K���H�O�H�Y�D�W�L�R�Q�V���F�R�Q�V�L�V�W�L�Q�J���R�I���X�O�W�U�D�P�D�I�L�F���D�Q�G���P�D�I�L�F���U�R�F�N�V
���&�K�D�U�Y�H�W���	 ���2�J�D�Z�D���������������L�V���N�Q�R�Z�Q���M�X�V�W���I�U�R�P���W�K�H���J�H�R�O�R�J�\���R�I
�P�R�G�H�U�Q���S�O�D�W�H���E�R�X�Q�G�D�U�L�H�V�����6�X�F�K���V�H�D�P�R�X�Q�W�V���D�U�H���L�Q�W�H�U�S�U�H�W�H�G���D�V
�H�L�W�K�H�U���V�H�U�S�H�Q�W�L�Q�L�W�H���G�L�D�S�L�U�H�V�����+�X�V�V�R�Q�J���	 ���)�U�H�\�H�U���������������R�U���V�H�U�S�H�Q��
�W�L�Q�L�W�H���G�R�P�H�V�����/ �D�J�D�E�U�L�H�O�O�H���H�W���D�O�������������������7�K�H���R�U�L�H�Q�W�D�W�L�R�Q���R�I���3�R�W�I�D�M
�W�R���F�R�U�G�L�O�O�H�U�D���W�\�S�H���V�R�X�U�F�H�V���L�V���R�Q�H���W�U�D�F�N�H�G���D�Q�G���L�W���Z�D�V���Q�R�W���F�R�Q�V�L�G��
�H�U�H�G���L�Q���V�H�U�S�H�Q�W�L�Q�L�W�L�F���V�D�Q�G�V�W�R�Q�H���V�R�X�U�F�H�V���G�H�V�F�U�L�E�H�G���L�Q���Z�R�U�N�V���R�I
�6�R�W�D�N���	 ���%�H�E�H�M�����������������D�Q�G���6�R�W�D�N���H�W���D�O���������������������7�K�H���W�R�S�R�J�U�D�S�K�\
�R�I���S�O�D�W�H���E�R�X�Q�G�D�U�L�H�V���L�V���\�H�W���H�Y�H�Q���Z�L�W�K�R�X�W���&�R�U�G�L�O�O�H�U�D�V���V�X�I�I�L�F�L�H�Q�W�O�\
�F�R�Q�W�U�D�V�W���W�R���G�H�U�L�Y�H���V�X�E�G�X�F�W�L�Q�J���R�F�H�D�Q�L�F���F�U�X�V�W�����Z�K�H�W�K�H�U���E�\���R�I�I��
�V�F�U�D�S�L�Q�J�����R�E�G�X�F�W�L�R�Q�����E�X�R�\�D�Q�F�\���D�Q�G���G�L�D�S�L�U���S�H�Q�H�W�U�D�W�L�R�Q���L�Q�W�R���V�X��
�W�X�U�H�V���H�W�F�����6�X�F�K���V�R�X�U�F�H�V���I�R�U���H�[�D�P�S�O�H���P�L�J�K�W���E�H���H�O�H�Y�D�W�H�G
�D�F�F�U�H�W�L�R�Q�D�U�\���Z�H�G�J�H�V���J�L�Y�L�Q�J���P�D�W�H�U�L�D�O���R�I���W�K�H���V�X�E�G�X�F�W�H�G���S�O�D�W�H���W�R
�W�U�H�Q�F�K���D�Q�G���I�R�U�H�D�U�F���E�D�V�L�Q���V�L�G�H�V�����F�I�����&�,�R�R�V�����������������6�L�P�L�O�D�U�O�\���W�K�H
�V�H�U�S�H�Q�W�L�Q�L�W�L�F���V�D�Q�G�V�W�R�Q�H�V���R�I���W�K�H���6�D�P�E�U�R�Q���]�R�Q�H���Z�H�U�H���L�Q�W�H�U�S�U�H�W�H�G
�D�V���G�L�V�W�D�O���W�R���W�U�H�Q�F�K���W�X�U�E�L�G�L�W�H�V���G�H�U�L�Y�H�G���I�U�R�P���R�F�H�D�Q�L�F���F�U�X�V�W���V�O�L�F�H�V
�L�P�E�U�L�F�D�W�H�G���R�Q���S�O�D�W�H���E�R�X�Q�G�D�U�\��

�7�K�H���L�Q�G�L�F�D�W�L�R�Q�V���P�D�G�H���E�\���*�U�R�V�V���	 ���)�L�O�R�����O���Y���������F�R�Q�F�H�U�Q�L�Q�J���W�K�H
�J�H�Q�H�U�D�O���N�Q�R�Z�O�H�G�J�H���D�E�R�X�W���W�K�H���G�H�F�U�H�D�V�L�Q�J���F�D�U�E�R�Q�D�W�H���G�H�W�U�L�W�X�V���W�R��
�Z�D�U�G���W�K�H���K�L�J�K�H�U���I�R�U�P�D�W�L�R�Q�V���R�I���W�K�H���&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H
�D�Q�G���L�Q�F�U�H�D�V�L�Q�J���D�P�R�X�Q�W���R�I���V�L�O�L�F�L�F�O�D�V�W�L�F�V���D�U�H���Q�R�W���H�Q�R�X�J�K���I�D�F�W�X�D�O��
�7�K�H�\���Q�H�H�G���W�R���E�H���V�X�S�S�R�U�W�H�G���E�\���D���G�H�W�D�L�O�����L�Q���W�K�H���F�D�V�H���R�I���W�K�H���Z�R�U�N���R�I
�6�R�W�D�N���H�W���D�O�������������������S�H�W�U�R�I�D�F�L�D�O���U�F�V�F�D�F�K�����*�H�Q�H�U�D�O�O�\���N�Q�R�Z�Q���I�D�F�W�V
�K�D�Y�H���W�K�H�Q���Q�R�W���R�F�F�X�U���D�V���Y�D�O�L�G���E�\���U�X�O�H���L�Q���G�H�W�D�L�O�����H���J�����H�Y�L�G�H�Q�F�H���R�I
�D�Q���D�P�R�X�Q�W���R�I���Y�R�O�F�D�Q�R�F�O�D�V�W�L�F���G�H�W�U�L�W�X�V���L�Q���W�K�H���V�D�Q�G�V�W�R�Q�H�V���R�I���W�K�H

�%�L�H�O�\���3�R�W�R�N���)�R�U�P�D�W�L�R�Q���R�U���H�Y�L�G�H�Q�F�H���R�I���V�H�U�S�H�Q�W�L�Q�L�W�L�F���G�H�W�U�L�W�X�V���L�Q
�W�K�H���\�R�X�Q�J�H�V�W���I�R�U�P�D�W�L�R�Q�V���R�I���W�K�H���6�D�P�E�U�R�Q���]�R�Q�H���H�W�F������

�,�Q���W�K�H���F�R�Q�F�O�X�V�L�R�Q���R�I���E�R�W�K���U�H�Y�L�H�Z�V���L�W���L�V���S�U�H�I�I�H�U�H�G���D���V�H�D�U�F�K���R�I
�X�O�W�U�D�E�D�V�L�F���G�H�W�U�L�W�D�O���V�R�X�U�F�H�V���R�I���W�K�H���6�D�P�E�U�R�Q���]�R�Q�H���L�Q���W�K�H���*�H��
�P�H�U�L�F�X�P�����$�F�F�R�U�G�L�Q�J���W�R���*�U�R�V�V���	 ���)�L�O�R�����O���Y�������V�X�F�K���D�Q���D�S�S�U�R�D�F�K
�S�U�R�Y�L�G�H�V���V�L�P�S�O�L�H�U���V�R�O�X�W�L�R�Q���D�Q�G���L�W���L�V���F�R�Q�V�L�V�W�H�Q�W���Z�L�W�K���W�K�H���6�(�������1�:
�R�U�L�H�Q�W�D�W�L�R�Q���R�I���S�D�O�H�R�W�U�D�Q�V�S�R�U�W�����0�D�U�V�F�K�D�O�N�R�����������������+�R�Z�H�Y�H�U�����W�K�H
�V�X�E�P�L�W�W�H�G���V�L�P�S�O�H���V�R�O�X�W�L�R�Q�V���E�H�F�R�P�H���P�R�U�H���F�R�P�S�O�L�F�D�W�H�G���E�\���W�K�H
�H�[�L�V�W�H�Q�F�H���R�I���O�D�U�J�H���G�L�V�S�O�D�F�H�P�H�Q�W�V���R�Q���W�U�D�Q�V�I�R�U�P���I�D�X�O�W�V�����E�O�R�F�N���U�R��
�W�D�W�L�R�Q�V�����D�P�S�X�W�D�W�L�R�Q���R�I���V�R�X�U�F�H�V���I�U�R�P���P�D�U�J�L�Q�D�O���I�D�F�L�H�V�����\�R�X�Q�J�H�U
�S�U�R�F�H�V�V�H�V���R�I���V�X�E�G�X�F�W�L�R�Q���I�R�O�O�R�Z�H�G���E�\���X�S�Z�H�O�O�L�Q�J���D�Q�G���X�Q�U�R�R�I�L�Q�J
�R�I���X�Q�G�H�U�S�O�D�W�H�G���F�U�X�V�W�D�O���V�H�J�P�H�Q�W�V���H�W�F�����*�U�R�V�V���	 ���)�L�O�R�����O���Y�������D�U�J�X�H���E�\
�S�U�H�V�H�Q�F�H���R�I���V�H�U�S�H�Q�W�L�Q�L�W�H�V���L�Q���F�O�D�V�W�V���R�I���3�D�O�H�R�J�H�Q�H���F�R�Q�J�O�R�P�H�U�D�W�H�V
�I�U�R�P���W�K�H���V�X�U�U�R�X�Q�G�L�Q�J�V���R�I���0�D�U�J�H�F�D�Q�\�����6�D�O�D�W���������������D�Q�G���L�Q���W�K�H
�E�R�G�\���Q�H�D�U�E�\���6�H�G�O�L�F�H�����2�Q���W�K�H���F�R�Q�W�U�D�U�\���3�R�W�I�D�M�����O���Y�������H�[�F�O�X�G�H�V���W�K�H
�6�H�G�O�L�F�H���E�R�G�\���D�Q�G���K�H���G�R�H�V���Q�R�W���V�S�H�F�L�I�\���P�R�U�H���F�O�R�V�H�O�\���W�K�H���V�R�X�W�K�H�U�Q
�V�R�X�U�F�H�V�����7�K�H���F�R�Q�J�O�R�P�H�U�D�W�H�V���O�R�F�D�W�H�G���Q�H�D�U�E�\���0�D�U�J�H�F�D�Q�\���S�U�R�E�D�E�O�\
�U�H�S�U�H�V�H�Q�W���F�R�Q�W�L�Q�H�Q�W�D�O���G�H�S�R�V�L�W�V�����W�K�H�\���D�U�H���U�H�G���F�R�O�R�X�U�H�G�������6�D�O�D�W
�������������S���������������G�H�S�R�V�L�W�H�G���I�U�R�P���D�O�O�X�Y�L�D�O���D�S�U�R�Q�V���D�Q�G���O�R�F�D�O���V�R�X�U�F�H�V
���0�D�U�V�F�K�D�O�N�R�����������������������������7�K�H���F�O�D�V�W�V���F�R�P�S�R�V�H�G���R�I���*�H�P�H�U�L�F
�X�O�W�U�D�E�D�V�L�F���U�R�F�N�V���R�F�F�X�U���L�Q���F�R�Q�J�O�R�P�H�U�D�W�H�V���Q�H�D�U�E�\���0�D�U�J�H�F�D�Q�\���D�V
�Z�H�O�O���D�V���. �O�X�N�Q�D�Y�D���D�Q�G���0�D�U�N�X�6�R�Y�F�H�����K�R�Z�H�Y�H�U�����W�K�H�\���D�U�H���P�H�W�D�P�R�U��
�S�K�L�F���U�R�F�N�V���Z�L�W�K���&�U���P�D�J�Q�H�W�L�W�H���R�U���&�U���V�S�L�Q�H�O�V���R�I���E�U�R�Z�Q���F�R�O�R�X�U��
�7�K�H�\���H�Q�W�L�U�H�O�\���G�L�I�I�H�U���I�U�R�P���W�K�H���U�H�G�����K�L�J�K�H�U���D�O�X�P�L�Q�R�X�V���&�U���V�S�L�Q�H�O�V
�R�I���W�K�H���6�D�P�E�U�R�Q���]�R�Q�H�����7�K�H���F�R�Q�J�O�R�P�H�U�D�W�H�V���R�I���W�K�H���S�U�H��
�W�U�D�Q�V�J�U�H�V�V�L�Y�H���I�R�U�P�D�W�L�R�Q�V���Z�H�U�H���D�F�F�X�P�X�O�D�W�H�G���L�Q���Y�D�O�O�H�\���O�L�N�H���G�H��
�S�U�H�V�V�L�R�Q�V���I�L�O�O�H�G���I�U�R�P���6�: ���W�R���1�(�����0�D�U�V�F�K�D�O�N�R���������������L�W���P�H�D�Q�V���L�Q
�W�K�H���R�S�S�R�V�L�W�H���G�L�U�H�F�W�L�R�Q���W�K�D�Q���W�K�H���G�H�H�S���V�H�D���I�D�Q���R�U�L�H�Q�W�D�W�L�R�Q���R�I���W�K�H
�&�H�Q�W�U�D�O���&�D�U�S�D�W�K�L�D�Q���3�D�O�H�R�J�H�Q�H���Z�K�L�F�K���G�L�V�W�D�O���I�D�F�L�H�V���D�U�H���V�L�J�Q�L�I�L��
�F�D�Q�W�O�\���H�Q�U�L�F�K�H�G���L�Q���V�H�U�S�H�Q�W�L�Q�L�W�L�F���G�H�W�U�L�W�X�V�����7�K�H���F�O�D�V�W�V���R�I���X�O�W�U�D�E�D�V�L�F
�U�R�F�N�V���G�R�H�V���Q�R�W���R�F�F�X�U���L�Q���V�O�R�S�H���F�R�Q�J�O�R�P�H�U�D�W�H�V���R�I���W�K�H���G�H�H�S���V�H�D
�I�D�Q�V���L�Q���W�K�H���H�D�V�W�H�U�Q���S�D�U�W���R�I���W�K�H���6�D�U�L�6���8�S�O�D�Q�G�����1�H�L�W�K�H�U���W�K�H���P�D�L�Q
�Y�R�O�X�P�H���R�I���G�H�H�S���V�H�D���I�D�Q���D�F�F�X�P�X�O�D�W�L�R�Q���L�Q���W�K�H���/�H�Y�R�F�D���0�W�V�����F�R�Q��
�V�L�V�W�L�Q�J���R�I���V�L�O�L�F�L�F�O�D�V�W�L�F���G�H�S�R�V�L�W�V���Z�L�W�K���G�R�P�L�Q�D�Q�F�H���R�I���J�D�U�Q�H�W��
�W�X�U�P�D�O�L�Q�H���D�V�V�R�F�L�D�W�L�R�Q���L�Q���K�H�D�Y�\���P�L�Q�H�U�D�O�V���G�R�H�V���Q�R�W���F�R�Q�W�D�L�Q���L�W�����L�Q
�F�R�Q�W�U�D�V�W���W�R���&�U���V�S�L�Q�H�O���D�V�V�R�F�L�D�W�L�R�Q���R�I���W�K�H���Q�R�U�W�K�H�U�Q���]�R�Q�H�����6�R�W�D�N���H�W
�D�O����������������

�7�R���V�R�O�Y�H���W�K�H���S�U�R�Y�H�Q�D�Q�F�H���R�I���W�K�H���V�H�U�S�H�Q�W�L�Q�L�W�L�F���G�H�W�U�L�W�X�V���R�I���W�K�H
�6�D�P�E�U�R�Q���]�R�Q�H���I�U�R�P���W�K�H���*�H�P�H�U�L�F���V�R�X�U�F�H�V���L�V���D�O�V�R���S�U�R�E�O�H�P�D�W�L�F
�I�U�R�P���W�K�H���Y�L�H�Z�S�R�L�Q�W���R�I���G�L�V�W�D�Q�F�H�����7�K�H���I�L�Q�G�L�Q�J�V���R�I���V�H�U�S�H�Q�W�L�Q�L�W�L�F
�V�D�Q�G�V�W�R�Q�H�V���L�Q���W�K�H���6�D�P�E�U�R�Q���]�R�Q�H���D�U�H���I�D�U���R�I�I���D�E�R�X�W���������N�P���I�U�R�P
�W�K�H�V�H���R�F�F�X�U�U�H�Q�F�H�V���L�Q���*�H�P�H�U�L�F�X�P�����,�Q���W�K�H���Z�R�U�N���6�R�W�D�N���	 ���%�H�E�H�M
���������������D���O�R�F�D�O���R�U�L�J�L�Q���R�I���W�K�H���X�O�W�U�D�E�D�V�L�F���G�H�W�U�L�W�X�V���R�I���W�K�H���6�D�P�E�U�R�Q
�]�R�Q�H���K�D�V���E�H�H�Q���H�P�S�K�D�V�L�]�H�G���U�H�J�D�U�G�L�Q�J���W�R���W�K�H���I�U�D�J�L�O�L�W�\���R�I���V�H�U�S�H�Q��
�W�L�Q�L�W�L�F���F�O�D�V�W�V���Z�K�L�F�K���Z�R�X�O�G���E�H���Q�R�W���S�U�H�V�H�U�Y�H�G���L�Q���V�X�F�K���F�R�Q�F�H�Q�W�U�D��
�W�L�R�Q�V���G�X�U�L�Q�J���W�K�H���O�R�Q�J���G�L�V�W�D�Q�W���W�U�D�Q�V�S�R�U�W���L�Q���W�K�H���K�L�J�K���G�L�V�S�H�U�V�L�Y�H
�S�U�H�V�V�X�U�H���I�O�R�Z�V�����7�K�H���R�F�F�X�U�U�H�Q�F�H���R�I���&�U���V�S�L�Q�H�O�V���L�Q���W�K�H���6�S�L�6�V�N�D
�0�D�J�X�U�D���0�W�V�������. �U�L�]�D�Q�L���������������D�V���Z�H�O�O���D�V���L�W�V���H�D�V�W�H�U�Q�Z�D�U�G���W�U�D�F�L�Q�J
�X�S���W�R���W�K�H���7�U�D�Q�V�F�D�U�S�D�W�K�L�D�Q���8�N�U�D�L�Q�H�����. �U�X�J�O�R�Y���������������L�V���D�W���D�O�O���Q�R�W
�S�R�V�V�L�E�O�H���W�R���V�R�O�Y�H���I�U�R�P���W�K�H���S�R�V�L�W�L�R�Q���R�I���*�H�P�H�U�L�F���V�R�X�U�F�H�V�����)�R�U
�H�[�D�P�S�O�H�����W�K�H���E�R�G�\���R�I���X�O�W�U�D�E�D�V�L�F���U�R�F�N�V���Q�H�D�U�E�\���6�H�G�O�L�F�H�����P�H�Q��
�W�L�R�Q�H�G���L�Q���W�K�H���U�H�Y�L�H�Z�V�����L�V���Q�R�W���H�Y�H�Q���L�Q���L�W�V���F�O�R�V�H�V�W���V�X�U�U�R�X�Q�G�L�Q�J�V
�D�F�F�R�P�S�D�Q�L�H�G���E�\���W�K�H���R�F�F�X�U�U�H�Q�F�H���R�I���V�H�U�S�H�Q�W�L�Q�L�W�L�F���V�D�Q�G�V�W�R�Q�H�V
���R�Q�O�\���V�F�D�U�F�H���V�S�L�Q�H�O���J�U�D�L�Q�V���Z�H�U�H���U�H�F�R�U�G�H�G���K�H�U�H�������X�O�W�U�D�E�D�V�L�F���U�R�F�N�V
�D�U�H���H�Y�H�Q���D�E�V�H�Q�W���L�Q���W�K�H���P�D�W�H�U�L�D�O���R�I���F�R�Q�J�O�R�P�H�U�D�W�H�V���L�Q���Z�K�L�F�K���W�K�H
�E�R�G�\���L�V���S�O�D�F�H�G�����2�Q���W�K�H���F�R�Q�W�U�D�U�\���F�R�Q�J�O�R�P�H�U�D�W�H�V���F�U�R�S�S�L�Q�J���R�X�W���L�Q
�W�K�H���F�O�R�V�H���V�X�U�U�R�X�Q�G�L�Q�J�V���R�I���W�K�H���6�H�G�O�L�F�H���E�R�G�\���F�R�Q�V�L�V�W���R�I���V�X�F�K���S�H�E��
�E�O�\���P�D�W�H�U�L�D�O���Z�K�L�F�K���E�\���Q�R���Z�D�\���F�D�Q���E�H���G�H�U�L�Y�H�G���I�U�R�P���H�L�W�K�H�U���W�K�H
�*�H�P�H�U�L�F�X�P���R�U���0�H�V�R�]�R�L�F���V�H�U�L�H�V���R�I���W�K�H���&�L�H�U�Q�D���K�R�U�D���0�W�V�������H���J��
�8�U�J�R�Q�L�D�Q���O�L�P�H�V�W�R�Q�H�V���Z�L�W�K���2�U�E�L�W�R�O�L�Q�D�����/ �R�Z�H�U���&�U�H�W�D�F�H�R�X�V���V�K�D�O��
�O�R�Z���Z�D�W�H�U���F�D�U�E�R�Q�D�W�H�V���R�I���W�K�H���%�U�H�N�R�Y���/�L�P�H�V�W�R�Q�H���W�\�S�H�����0�D�M�R�O�L�N�D
�W�\�S�H���R�I���&�D�O�S�L�R�Q�H�O�O�D���O�L�P�H�V�W�R�Q�H�V���D�Q�G���V�R���R�Q�����F�R�Q�W�D�L�Q�L�Q�J���D���V�P�D�O�O
�D�P�R�X�Q�W���R�I���7�U�L�D�V�V�L�F���G�R�O�R�P�L�W�H�V���D�Q�G���O�L�P�H�V�W�R�Q�H�V�����H�Y�H�U�\�W�K�L�Q�J���O�D�F�N�V
�R�I���P�H�W�D�P�R�U�S�K�L�F���U�H�F�U�\�V�W�D�O�L�]�D�W�L�R�Q���W�\�S�L�F�D�O���I�R�U���W�K�H���0�H�V�R�]�R�L�F���U�R�F�N�V
�R�I���W�K�H���+�U�D�E�N�R�Y���V�H�U�L�H�������$�O�V�R���I�U�R�P���W�K�L�V���U�H�D�V�R�Q���W�K�H���S�R�V�L�W�L�R�Q���R�I���W�K�H
�6�H�G�O�L�F�H���E�R�G�\���L�V���X�Q�F�H�U�W�D�L�Q���D�Q�G���L�W���L�V���S�R�V�V�L�E�O�H���W�R���F�R�Q�V�L�G�H�U���L�W���D�V���D
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more important source of Paleogene clastic deposits. As already
was pointed out before (Hovorka et al. 1985) the Sedlice body
is an exotic peridote klippe occurred within the Central Car-
pathian Paleogene, which is entirelly different of ultrabasic
rocks of Gemericum (minimal degree of serpentinization, dif-
ferent structural character, presence of ophicalcite breccias etc.).
It means that even the Sedlice body does not need to be derived
from Gemericum. On the contrary they may be an ultrabasic
rocks similar to those indicated by a conspicuous magnetic
anomaly in the easternmost part of the SariS Upland (Bzenov
anomaly - Gnojek 1987) and to rocks penetrated by a drilling in
a shallow depth nearby PreSov (borehole V-I, Slavik 1974).
The detritus of ultrabasic rocks, essentially accumulated in
Mernik conglomerates, probably originated from similar bodies
(Sotak et al. 1990). Such ultrabasic bodies could be exposed in
the IftaCovce-Krichevo Unit in the final phase of their exhuma-
tion (Early Miocene).

The attitudes of authors to the Ifiacovce-Krichevo Unit lack
clarification of problems. It is partly given by a real degree of
knowledge on this unit where so far gap exists mainly in the
matter of timing of the Ifiacovce-Krichevo subduction, tectonic
burial, metamorphism. exhumation and uroofing. However, the
basic facts are known and in the main features depicted in the
model reconstruction of Sotak et al. (1996). Ifiacovce-Krichevo
Unit was formed within the subducting substrates of extratatric
domain as a unit with oceanic-type crust and Jurassic-
Cretaceous and Paleogene formations of shally-turbiditic lithol-
ogy. During the subduction the complexes of the Ifiacovce-
Krichevo Unit were deeply buried and undergone metamor-
phism in temperature around 350 - 400° C (chloritoid shists)
and in intermediate greenshist/blueshist pressure conditions
(magnesioriebeckite + actinolite + epidode). The youngest me-
tasedimentary formations of the Ifiacovce-Krichevo Unit in-
volved in subduction, are of Eocene age. Their incorporation
into subduction-accretionary complex documents neoalpine age
of the final phases of Ifiacovce-Krichevo metamorphism. The
uplift of subducted complexes was being realized in the Late
Oligocene and reached a depth of zircon FT blocking tempera-
ture (ca 220°C) around of 20 Ma (Dunkl in Sotak et al. 1997).
It means that yet in the Early Miocene the Ifiacovce-Krichevo
Unit occurred in the depth of some 5 - 7 km underneath com-
plexes of tectonic hangingwall. The final phase of core complex
exhumation of the IftaCovce-Krichevo Unit and its displacement
to the East Slovakian Basin floor was probably controlled by
the Middle Miocene back-arc extension realized through de-
tachement faulting and unroofing. This conception of the
Ifiacovce-Krichevo Unit development has surely its weak points
and unsolved questions but not in such a way as stated Gross &
Filo (l.v.) and Potfaj (l.v.).

Gross & Filo (l.v.) and Potfaj (l.v.) are wrong in the basic
idea concerning the position of the Ifiacovcc - Krichevo Unit
during the Upper Eocene and Oligocene arguing why its ex-
posed substrates should be not a source of flysch elastics of the
Central Carpathian Paleogene. Yet in the work of Sotak et al.
(1996) and elsewhere (Sotak et al. 1993, 1994, 1995, 1996b,
1997) it is emphasized exactly the reverse side view consisting
of a deep burial of the IftaCovce-Krichevo Unit in subduction
zone evidenced by metamorphose of the Eocene formations
(Potfaj l.v. is reasoning very consistently with this idea and it is
not clear what is the problem). Therefore the material of the
Central Carpathian Paleogene sediments is not derived from the
Ifiacovce-Krichevo Unit but from its hangingwall substrates
probably consisting of Central Carpathian units. The force of
these sources resulted probably from exhumation activity of the
Ifiacovce-Krichevo Unit in a mid-crustal depth during the Late
Oligocene. The occurrence of rocks resembling rocks of the

IftaCovce-Krichevo Unit in the conglomerates of the Sambron
Beds was mentioned in the work of Sotak et al. (1996) not in
connection with its exhumation (exposing of substrates) but
with its subduction (underthrusting of substrates). The occur-
rence of these type rocks in the Sambron Beds is a reality which
can not be disparge by their ubiquitous occurrence (as far as
Horna Nitra region - Gross & Filo l.v.). The rocks are specific
types of green, dark and cream-brown phyllites, calcphyllites
and light-coloured marbles (not gneisses, amphibolites, quartz-
ites as referred Gross & Filo l.v.) which affinity to rocks of
IftaCovce-Krichevo Unit is for example manifested by scaly
fabrics, small-scale folding, crenulation by cleavage systems,
entirely recrystalized primary structures (e.g. on the contrary to
the Veporic Mesozoic rocks of Hrabkov Serie) and petrographic
composition. A possible explanation of the occurrence of these
rocks in the Sambron Beds (perisutural zone) is their retrieval
from the subduction scar driven by buoyancy flow similarly like
glaucophanites or eclogites appear in blocks of sedimentary
melanges.

Gross & Filo (l.v.) question the significance of the
IftaCovce-Krichevo Unit from the position of "complete hiding"
and only recovering in sporadic boreholes. The approach pre-
sented does not appreciate data from the deep structure re-
search. The interpretation of the surface geology without these
data is not possible. Yet it is sufficiently known the complexes
of the IftaCovce-Krichevo Unit were recovered by a series of 24
deep boreholes in the following sites: IftaCovce-3 (1334 m),
IfiaCovce-2 (30 m), IftaCovce-1 (10 m) Zbudza-1 (974 m), Le-
sne-1 (965 m ), Lcsne-2 (538 m), Bunkovce-1 (862 m), Micha-
lovce-1 (360 m), Vysoka-1 (100 m), Pavlovce-1 (500 m),
Senne-1 (103 m), Senne-2 (608 m), SennC-8 (291 m), Blatna
Polianka-1 (302 m), Blatna Polianka-2 (80 m), Blatna Polianka-
3 (90 m). HruSov-1 (155 m), Rakovec-3 (202 m), TrhoviSte-26
(117 m), Pozdisovce-1 (281 m), Rebrin-1 (106 m). Lekarovce-1
(458 m), Pinkovce-1 (100 m), Pinkovce-2 (3 m). This unit with
the entire depth of the recovered profiles about 9 km is one of
the best investigated pre-Neogene units on our territory. Only
thank of this such peculiar phenomenon as metamorphism of
Eocene formations, Penninic-like lithologies, occurrence of
ultrabasic bodies even in overthrusted position on the Eocene
metasediments (underplate duplexes), subduction-accretionary
style of deformation, Early Miocene FT dating of zircons, oc-
currences of ultramylonites on exhumation detachements etc.
(Sotak et al. 1993 - 1997) could be identified here. Assignement
of these facts into position of unproved facts and wishes (Gross
& Filo l.v.) is not substantiated. They can be seen in this posi-
tion only in the distorted interpretations like that presented in
reviews (see above).

The comments to the work Sotak et al. (1996) dealing with
the petrofacial composition of flysch arenites forced response to
questions, which were open prematurely and uselessly in con-
frontational way (more works arc just in press or under prepa-
ration). The problems of the Central Carpathian Paleogene
gained on dynamics. However, this requires a patient evaluation
of new facts and new solution approaches. At the same time the
contradictions in the problems of the Central Carpathian Pale-
ogene are from far not so dramatic as they are rasantly formu-
lated by authors (Gross & Filo l.v.). There are mainly some
different opinions but from a great part also misunderstandings,
which are normally resolved by clarification and not contradic-
tion. The results presented by works of Sotak et al. (1996),
Sotak & Bebej (1996) and others are not commited to be the
only one and the most correct, many of them are formulated as
preliminary or alternative solutions which may be later supple-
mented or changed. But they stem out from real facts and argu-
ments and in absolutely responsive and correct approach. It is
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only sorry that the authors of reviews are not more open for
accepting results from other research activities in the Central
Carpathian Paleogene, which they could by their rich experi-
ence to inspire and not a priory reject.
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