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SOMMARIO 

Questo studio è stato realizzato nel contesto delle attuali 

tendenze green, considerando come la presenza del Tartufo 

calabrese sia importante, sebbene ancora non 

sufficientemente valorizzata. Sono state esaminate le 

potenzialità del prodotto nel promuovere il collegamento tra 

foreste e sistemi agroforestali. Ci si è inizialmente focalizzati sul 

mercato del tartufo, a partire dai consumatori e dalle loro 

preferenze e abitudini, per la comprensione necessaria a 

studiare tutti i fattori per potere puntare ad azioni di marketing 

adeguate. Nell’area indagata, in provincia di Reggio Calabria, 

dove sono state impiantate le prime tartufaie artificiali, e dove 

le tartufaie naturali sono in difficoltà,  la filiera inizia a compiere 

i primi passi. I risultati di questo studio sono utili anche per 

sostenere gli attori della catena del valore. Nell’area indagata 

sono state individuate le aree potenzialmente utili per la 

produzione di tartufo nella provincia di Reggio Calabria. I 

risultati della ricerca forniscono nuovi spunti per comprendere 

gli aspetti e le problematiche che ruotano attorno al tartufo 

fresco e trasformato, e possono rappresentare una linea guida 

per sviluppare tecnologie ed innovazioni che corrispondano alle 

specifiche richieste dei consumatori e fornire strumenti di 

marketing e strategie appropriati per farne crescere il business. 
ABSTRACT 

This study was carried out in the context of current green 

trends, considering how the presence of the Calabrian Truffle 

is important, although still not sufficiently valued. The 

potential of the product in promoting the connection 

between forests and agroforestry systems was examined. The 

initial focus was on the truffle market, starting from 

consumers and their preferences and habits, for the 

understanding necessary to study all the factors to be able to 

aim for adequate marketing actions. In the investigated area, 

in the province of Reggio Calabria, where the first artificial 

truffle grounds were planted, and where natural truffle 

grounds are in difficulty, the supply chain is starting to take its 

first steps. The results of this study are useful for supporting 

the actors in the value chain. In the investigated area, the 

potentially useful areas for truffle production in the province 

of Reggio Calabria were identified. The research results 

provide new insights into understanding the aspects and 

issues surrounding fresh and processed truffles, and can 

represent a guideline for developing technologies and 

innovations that match specific consumer demands and 

provide appropriate marketing tools and strategies to grow  

business.
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4�.�!0)!������ !��+��%)!(�7*�- �+����*(�����3������!*5�!�!!��!*!�7!).!%

��!!�����)<�
��� ���5!*�7!�7!����30�!�*�3'��!�*!-*!�!��!)�a3�b�����!*5�!�!!�

��)�!(��!��F3cb3d5!*���
F�3�b��� ��!���!*5�!�!).!���7!)��� !(���!�����7!�!*�%

����9*!�-��)!����!*!.!��!!��a��)F��!�*���);D� !(�e�*������ ��!���!*5�!�!)

 �)�)!7*!!9�a3�b;�*�-���%7*�)6��!)!7*!!9��3<b;
�!*!!(-���!)9Fc3ab;��) �)�

(!)�6(G �7 �5!*�7!���6����+�(!9�c3Fb;34 !�*!��)!)��� !��6� G+!��!*9<�3�b;

��)��*� 9��3�b;��?����3

fghROiM$�+��%)!(�7*�- �++ �*�+�!*����+���� !��(-�!3

j j

k!�)!*
'��! �a3�

=��)-6*+ ����7*!�-����.�����
?��!*5�!�!) a�3a

=!(��! �F3c d� !* F�3�

�7!7!�!*������

k!�!*�����l ��3�

&)6+������!5!�

'�))�!�+ ��� c3F

'���!������ F�3� /�7 �+ ��� ��30

mk!�!*����� F�3F n!7*!! �a3�

o�.�.��(!*� 0�3� "���%7*�))!7*!! ��3<

���6����+�(!

p������!* �30

d++6-�����

&(-���!) Fc3a

q0�
��� �3� $!��%!(-���!) ��3c

0�
��0GF�
��� ��3� C!��*!) �3c

F�
��0G�c
��� �c3F $�6)!�� ��3<

r�c
��0 �30 d� !* 0F30



�������������	
�
�
��
���� ������

���������� �����!��"���#��$�%%�&'���%������� �((��&������)�*�!+,�-./��-��%

"�#����!��%����0)�$���&)���)!�"%�"����!��%�"&�"!)��"1����
$��'��,-�����!�

�"���#��$�%%�&'���%������� %�"��'�2���)�*�!�"%%�"��&�"!)������+��0'��.3

45678
9:�"!)�(���"
���;)�"& �"%()�&��!�(��&�!%�&'���%0 ���&�"!)���!�"���#��$�%3

:�"!)�(���"����)�*�!�"%��)�*�<0�!�%(��%)&�!

=((��&�������� >�3�-

?�"��'�2� ��3�-

@�A!����!"�#����!��%����
0)��!
&)���)!A�"����!��%

�B3C-

:�"!)�(���"���;)�"&��!

D�1)'��' 
���������"���!��)��"� ��3�-

E&&�!��"�'' 
�������������!��)��"� �,3�-

@�A!��%��!"��&�"!)������0�&�)!���� %�
"��'�2�����

�,3�-

@�A!����!"�#����!��%���� ��3�-

F)�&��!�(��&�!

GHID��3�A���1 �3�-

HID��3��"%HID���3�A���1 B3�-

J���������"HID���3�A���1 �3�-

@�A!��%��!"��2"�$
%��!"�������0����%�%
"���"!$��

K�3�-

��)�*�!L1���"��'�M!(�"��"��)!��)�*�!����
��!�)�&����(����&��"1����!�!

N�!
���!��)� >K3>-

O�
���!"����)� �3>-

P%�"��2"�$ �K3K-

=!������;)�"& 
�"' ��-&�"!)������������'�!!��1)'��' 
0����������"%

�"��!��)��"�!/�,-&�"!)�������&&�!��"�'' 
�"%Q"�'' ��������"�"1�,-%�"��

&�"!)������0�&�)!���� %�"��'�2����(��%)&�+�,-.��0�&�)!���� ��#�"�#��

��!��%��+��-.3R��()�&��!�(��&�!
���������� +K�-.%�%"����!(�"%
%�%"�������0��

��!��%��� %�"��()�&��!�3P"�%%����"
B-�����!��"���#��$�%()�&��!�%���(��&�

0��$��"��HID�"%���HIDA��&��1���/�"' ����-����!(�"%�"�!%�&'���%��#�"1

(��%�(��&�'�$�����"��HIDA��&��1���/�"%Q"�'' 
��������"�"1�-%�&'���%��#�"1

(��%�(��&�1���������"���HIDA��&��1���3

E#���''
>K3>-��&�"!)���!�"���#��$�%!����%����!(�"��"��)!��)�*�!������!�)�&�

���(����&��"1����!�!3E"' �3>-%�%"���1����"%�K3K-��&�"!)���!%�%"��2"�$��

%�%"���"!$��������!�!(�&�3

STUTVW������X�XYZ[�\�V] _̂�����XY�̀_��a�b��a��]Xc_�

R���������%�'�1�&�'(��"���#��$
���%�#�'�(��"������HR=��%���(�!!�0'���

��%)&����&��('�d�� ���)�%���0�!��"���!��''��")�0����#����0'�!3����"�' !�!


(�������%�"Q����"#����0'�!
�%�"��Q�%Q#�e'���"���&���!f�����d('��"�%,�3C�-�����

����'#����"&�3="�����1�"�'�������"$�!�(('��%$������g�����d�����%
�''�$�"1�

!��('�����%�"1����������d������d���&��%&��(�"�"�!3����%�;)�& �����!��('�$�!

#���Q�%$������hiE��!�+���#�')��0���"�%
�;)�'���3K��
$�!&�"!�%���%�%�;)���.

�"%j���'���L!��!����3��+!��k)(('���"��� R�'�!.3���Q#�&��(�"�"�!�d���&��%$���

+�=��.e=����)%�
(������"&�!�"%(��!�"�'�d(����"&�f/+�PO�.e&�"!)�(���"�"��"���"!

�"%����#����"!f/+CFj:.e(��&��#�%0���#����'&�"���'f/+�kJ=:.e!(�&�Q&1�!���"���&

&)���!�� �"%�����)%��"����((���&�����)�*�&�"!)�(���"f/�"%+�kO.e��(����"&���

�"��������"�"���!��"%(��&�!!�%��)�*�!()�&��!�%�"%A��&�"!)��%f3

���&�"#��1�"�#�'�%�� $�!�!!�!!�%0 �����&���'��%�"1!���������!�"%���

=#���1�g����"&�Hd���&��%+=gH.3���ek��"%��%�l�%��&���'��%�"1!f�����������!

&�"!�%���%!��)'%0�2�(��"������!)����"���%�'�"' �������!��"%��%�l�%'��%�"1!



�������������	
�
�
��
���� ������

���������������������� �!"#$�
$�%!& ��'�
�(�)���)����*) +)������ *) ,�-��.
���

(������)� (�����)��/(����/�0��1���/��(���/� �/�*��������2��)*� *-��3�� 

�!$$�� *�!4�$!,��'�//� �5�(�*/��(������(��-�)(�'� 2���� �2��)*)�5)(���678!

&�)('� ()*���*�''�1��-��3)��2����(�����9'��*�!��
) *)'��) ��������2��)� '�(����*

-��3�� �'� (���'�� *)�(���/� �(�9'��*(���2��)� '������/��(���/� ������#��%!

,����(���(��2����*����
���������'� (���'�(
���2����(��6783������������� �!"� *

3���-��3�� �!"�"� *�!$4�!

:

;<=:>?@AB?C:;ADE:DE?:FGH:D?=D:IDE?:><JK?:LMD<AN?CO:?PK<J:DL:QRSTUO:;<=:VLN=AC?@?C:<C?W
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LLĈL���_N��$$̀��a

��� NG�9
!�Dn� b��
@�8�"���$=9�K�9"�9:N�9$KO��$x%����KQ�$��J��Q$�G�N�9$KOH���9��RQ�F#�8#�J��$�k''/����1Z4.�.41


�[�
q�
BL̂����_N��$$̀��a

�E� 8������
o� P�OF��Q�9�
P� <�SS��
%� A�K9�
o�P�R��#K����9����"�9_N��>�=##�9��9�9$�$Tb�9:�9G�Vm�m�"GaNK#�����$

�����$$�F#�NK#�������9���A��G8�K���9QX�K������QK"���9�9�G��K:#��̀ �:��9
@�K�G��$���9=��#>��'4��i����4�.
�
u
\


�E��_N��$$̀��a

�?� n�9d���
8� <�>�Q
N� t�d��O
<� A�KG�QQ�K
!� mG�F��
P�WHQ���9:R"�#�:>�9Q��$���FK���9��b�#QX�K���$�9<���""��

k'4.���
�
u
�c
B���_N��$$̀��a

�C� ����#
@� ̀�K�
%� mG�9
n� mG�#�Q
@� <KF���d
<�@�����9���#n��#�GA�9�e�$��!��K��#���QK"�$������Q���OX�K���$;%

�̀���J�y4.�/�k''/�i�1y.i-�'�1
�[�
]r
�̂C�_N��$$̀��a

�B� }�9
�� b�9:
}� @�9:
�� 8�9
P�!K������9�#��#K�
NG�O�"�#N�OH�$����9�9Q%9���s�Q�9�%"�����>��XG���XKF��@H�"��$

���ONG�9��76l2�341
�[�
]
�LE�_N��$$̀��a_�KF<�Qa

L�� ���d
n� oJ�9
U�Dn� P��
U�DN� m�O
n�@� tG
��@� R�O
%�Dn�̀�H����9XKF��nK�Q�9:�9$�
�X�K���@H�"��$������K$#>

W9��"��Q�Q�9m������'4.��Y16	i'�1
�
�
cw
���̂����

L�� n�##
=�̀� n�$#�O
b�X�K���NK#�������9�9�G�@�K�G��9n�O�$HG����=92/���.2i�'(	i'44-�5��6��-4''(�j&�44.����'��./,.��/

k���4.Z4'�3.i�� ��OF�9�##�
%�
A�9���
o�<�
RQ$� @��#A��#�:> @H��9:��;A��#�9In��Q�#F��:
o��O�9>
���� HH��B�̂��C =@A!

B?CDLDE��DLLC�LDE�

L�� ��OF�9�##�
%� =����
<� �K#�:�
8� n�##
=�̀�R9G�9"�9:bG���X�K���TXKF��<�:9��KO��""��9QX�A��"G�������Q�VNK#�������9

�G��K:GA����"G9�#�:>=99������9�=97/0��i.���Z����l4../��,��4��.,�.�j�.,.����.&4'3�j�'��(.�rj+.�0.�*k�'�.4-.�/�*

�4..�Z'/�*6��-4''(���/y4���.� %#DmG�>��
U�<�
U��9
@�<�
U�G9$�9
����
RQ$� @H��9:��=9���9����9�#�KF#�$G�9:;NG�O


@J��S��#�9Q
���� HH����̂�L� =@A!B?CDLD�L�DEEBEBD��

LL� A�9��
U�%� 8�$"G��
N�̀� N�#�9�$
N�NK#�������9��F#�"d��K�����H��O���������$�����9�9Q#�9QDK$�$��F�#��>�7,4'�1�������1

�.01
��p
��
EB̂?E�_N��$$̀��a

L�� �̀>9�
@� o��"��DA����Q�
@�A#�"dX�K���NK#�������9;%o#�F�#̀��#��>�k'41�	��1
�[�
�v
L�?̂L�C�_N��$$̀��a

L�� �N�hd�
X� =$��"
R�P� t#��"G
�� <���z9�SD��|�
8� R:#�
@� XG�O�$
�� X�9d�
<� A�9�:�9
W�̀�$d�9Q �̀J��Q���G�o#�F�#

X�K���@�"���K9Q�����Q�"��QN#�O���NG�9:��2�0�4'�1~.�1+.��1
�


�]
�������_N��$$̀��a

LE� A�#e���
A� ̀�""��9�
N� X�OH�$��
@� ��$�K�#����
<� ���#�""�
8� ̀KF�9�
%�N�OH���$�9��R"��O>"���G�S�#N�OOK9����$�9

!��K��#�9QNK#������QXKF��<�#�9�$H��KOX�K���o��K9Q$�k26�6�i4'��'�12i'�1
�[

w�
��?̂�E��_N��$$̀��a_�KF<�Qa

L?� P������
N� n�##
=�XG�$���K$����K���"K#�������9;%:#�F�#H��$H�"�����7i���'4��i1
��[
qq�
��L̂����_N��$$̀��a

LC� oK�����DoK������
o� ��"��9�
o� P��9��Q�
<� t"�|�$
8�o� n��9�9Q�S
̀�o�<>"���G�S�#@>9�G�$�$���{��:��QA#�"dX�K���

TXKF��<�#�9�$H��KOVJ��G<�s�"�9t�d@H�"��$�6�i4'��'�1l�'�.i-�'�1+.��1
�


qr
��̂���_N��$$̀��a

LB� @�O�#$
!� t#�����
%� ��9�##
R� %#�s�9Q��
@�U� 8�$"G��
N� N�#�9�$
N�XG�@�"���"�9�O�"=OH�"���X�K���NK#�������9�9

K̀��#@H��9��2i'�1l'�1
���
��
LL�̂L���_N��$$̀��a

��� ��:#����9�
@� ��99�9�
%� mKSO�9$d>
R� <���#�$D̀�Q�z:K�S
N�!���#@��#DP�$$�����9:<�s�$����G�<>"���G�S����9��

�K��"K$�KF�$"�9$b�##Q�@��Q#�9:$J��GXKF��<�#�9�$H��KO�����Q�l6&Z����l�'�
�
u
�v
��B�_N��$$̀��a_�KF<�Qa

��� N�#��
̀ � ���$��e#�HH�
<� ��9�K��##�
o�X�K���o��G���9:�9QX��Q��9�G�<�9��@�"�9�̀ �:��9�#���dT@�"�#>
=��#>V
�

!�J���$H�"��������G�P�"�#R"�9�O>�9Q���ROH#�>O�9��9R"�9�O�"�##>��H��$$�Q%���$�Z����l�'�	��1
�


�q�


�?�̂�?B�_N��$$̀��a

��� W!R@NtDX�K���nK9��9:�9QRs���"���9�9=��#>
X��Q����9�#m9�J#�Q:��9Q���"��"��%���#�F#��9#�9�;G��H$;II�"G�K9�$"����:I
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F��F55��F%3�������F4����4��43���43��%��4��%�4��7��%�����H�
%���I&����G�43�3�83���J�����H��I'�F4���F���43��%��4���&��
G3��F55��%�F4����%F��E�5��7I%�7�H��7�F�7����G3�%3�43��
8��8�F53�%F��5��v�&�4E�8�J���43�&�F��I5������wIF��4E����
4��&���H�4F�4���H���3�����F�7��I�4F��F'���4E��G3�%3�7���J���
H��&�4�F7�4����F�7�8��8�F53�%F�����8���
|3��4E5�%F��4E��H�F8��#H��7�5��7I%4�������4�&F4��E�%��#

��%4�7�4��43��4����4��E��4��G3�%3��4��G�������F77�4����4��&��4�
O]�NKY�TLMNLSVNL[Y�YUYlYSNM
�NKY�MjYVLkV�PYVOZSLNLOS�OS�NKY�
lRPWYN�̂_YUUYNNL
��gggh��zKY�NQjLVRU�jPOT̀VN�lRNYPLRUL�YM�R�
5��H�%4��E�43�����'�4G����&F4���F��F�7���4F�8�'���%����%#
4�J������I�%����&Fs���I����H�G���#��4F'���3�7�4�%3��wI���
�H�&F��5I�F4����F�7�%�����JF4�����H�JF�IF'���F8��%I�4I�F��
����I�%����'I4�F'�J��F�����4����43��8IF�7�F���H�43��%I�4I����
KLMNOPQ�RST�NPRTLNLOSM�O]�R�NYPPLNOPQ�̂�LVOUOML�abcdefq��g�gh��
|3����4����4E��H�4E5�%F�����4�F7�4���F��5��7I%4�����43��'F����
�H�43��&�%3F���&�43F4�8�J���JF�I��4��43�&��4�F��H��&��8�

NP̀]�Y�KRM�OSUQ�PYVYSNUQ�\YZ̀S�NO�YMNR\ULMK�LNMYU]��zKY�PYM̀UNM�MKOXYT�NKRN�MOlY�O]�NKY�jPOT̀VNM�NRWYS�LSNO�VOS#
��7��F4����F�����%I����4��43F4�����F�GFE��5�����4����43��JF���I���J��4�����43��F��F���43�������������|3��7F4F��3�G��
43��F44�F%4�J������43F4�43�����J��4��F�7�8F�4����&�%��J��4��F���F'���4��4��88������%���I&����F�7�43����4����4�F�7�
5��5����4E�4��'IE�43F4�43��H��7��H���%F��4�F7�4�����,��5F�4�%I�F���4�I���4�����s�43���v5�����%���H���%F��8F�4����&E�
F�7�43��%I�4I���F�7��7��4�4E��H�43��7��4��F4����J���4�7����F7��8�43����7F4F�5��J�7�����&����H��&F4�������43��
%�&5�4�4�J���4���843�43F4�H��7�F�7�G�����J��4��F�7���%F��5��7I%4�����F���F'���4��F��I����"J��4��F�7�7�&��#
�4�F4������I%3�F��43����3�83��834�7����43��G��s�3��5�4��5�����J��43���7��4�4E�F�7�FI43��4�%�4E��H���%F��4�F7�4�����

�����������ZPL�]OOT�jPOT̀VNMp�LSNYPSRU�RPYRMp��OVLRU��YNXOPW��SRUQMLM�̂���hp�NP̀]�YMp���}�p��VOSOlLVRU�
5��8����t����4�JF��

��������;�RPR�UR�lRQOP�jRPNY�TY�URM��OSRM�MYPPRSRM
�lOSNR�OMRM�Q�TYU�LSNYPLOP
�UOM�jPOT̀VNOM�RZPORULlYSNRPLOM�UO#
VRUYM�Q�N�jLVOM�PYjPYMYSNRS�̀SR�LljOPNRSNY�KYPPRlLYSNR�jRPR�ZYSYPRP�LSZPYMOM
�ZRPRSNL�RP�UR�MYZ̀PLTRT�RULlYSNRPLR�Q�S̀#
NPLVLOSRU
�TRSTO�PYMj̀YMNR�R�URM�SYVYMLTRTYM�K̀lRSRM�\~MLVRM�Q�RU�TYMYO�TY�lY�OPRP�UR�VRULTRT�TY�[LTR���R�M̀jYP[L[YSVLR�
TY�YMNRM�~PYRM�YMN~�]̀YPNYlYSNY�ULZRTR�R�UR�jYPMLMNYSVLR�TY�YMNOM�jPOT̀VNOM
��̀Y
�RTYl~M�TY�NYSYP��̀Y�MYP�PYSNR\UYM�jRPR�
URM�VOl̀SLTRTYM��̀Y�UOM�jPOT̀VYS�Q��̀Y�[L[YS�TY�YUUOM
�NRl\LyS�TY\YS�LljOSYPMY�YS�YU�lRPVO�TY�UR�VOljYNLNL[LTRT��̀Y�
LljOSYS�UOM�lYPVRTOM���Y�KYVKO
�M̀VYTY��̀Y
�jRPR�l̀VKOM�TY�YUUOM
�ML�\LYS�URM�VOSTLVLOSYM�TY�jPOT̀VVL�S�ZRPRSNL�RS�
�F�%F��7F7�E��F���8I��7F7�F��&��4F��F��������5I�7��7�%������&��&��7���I�%F5F%�7F7�5F�F�%�&5�4���%����F�&FE���F�7���F��
5��7I%%��������&�#��7I�4��F�������F%�F��F�I�F���%I��4F�F�����%���I&�7��������4����4I7���5��5����I�F��JF�IF%����7���F��
PYURVLOSYM�YSNPY�UOM�Y[YSNOM���lRSL]YMNRVLOSYM�ZRMNPOS�lLVRM�Q�[LS�VOURM�TY�̀S�~PYR�TY�LSNYPLOP�TYU�M̀P�TY��NRULR�Q�RUZ̀SOM�
5��7I%4���F��&��4�%������%F����wI������H��%����������5I��4���7��%�&�7F�%���&�4�J��7��4F�����J��4����$��7�����5I�4��7��
[LMNR�lYNOTOU�ZLVO
�MY�OjN��jOP�RjULVRP�YU���S~ULMLM�TY��YTYM��OVLRUYM��̂���h
�VOljRPRSTO�UOM�Y[YSNOM�ZRMNPOS�lL#
VOM
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ǸPLMNRM�\̀MVRS�UR�YrjYPLYSVLR�TY�UR�ZRMNPOSOl�R�UOVRU�Q�UR�V̀UǸPR�Y�LTYSNLTRT�TYU�TYMNLSO�[LMLNRTO���U�RS~ULMLM�TY�YMNOM�
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a[�b[FM[�̂]]̂IHCGFHFDK�_̂I�\DDHFGaN�IDcDMHF̂GN�dFKMCKKF̂G�
=�; ;�+=8� =*��< 87� =)8��� �V 87� "�)=" )�**>��8U =�� 
)��=8�; W�87�� 87� �>�=" 8����8��U =�; +�8W��� 87� 8����'
8������ =�*�; =8 ��)�>�=<��< =)e>���8��� =�; �7=���< �V 
Y��W"�;<� =�; =W=������ =�;� �� 87�� +=���� 87� W�"" : 
=+�"�8U 8� 8=Y� =� =)8�?� 9=�8 �� 87� ;�?�"�9*��8 �V ���f� 
�W� 8����8��U#
18=� ghijklm�EnonoR�FG�H[DFI�KHCd̀�[Fa[BFa[H�H[D�F\]̂I'

8=�)� �V V��; V��8�?="� =�; 7�W� �� ;�?�"�9�; )�>�8����� 
*=�U �>�=" )�**>��8��� 7=?� ��><78 8� �8�*>"=8� 87��� 
"�)=" �)���*��� 87��><7 =<��8�>���* =�; V��; =�; W��� 
D@DGHK�E�̂CBdFGa�ghijklm�noOpq��DGdDIK̂GN�noOPq�rAB'
\KBD̀N�noOoRS��H[DI�FGHDIGAHF̂GAB�KHCdFDK�[A@D�[Fa[BFa[HDd�
87� �*9��8=�)� V�� 8�>���* �V "�)=" �)���*��� �V �?��8� 
="�� "��Y�; 8� )>"8>��� 87� ��?����*��8� *>��)� )���*= 
=�; V��;# X��; V��8�?="�� �� 9=�8�)>"=�� 7=?� <=���; ��)��='
���< =88��8��� =�; =� �*9��8=�8 ��"� �� "�)=" �)���*��� 
�� 9��*�8��< �>�=" 8�>���* =�; ��<���=" ;�?�"�9*��8 
E�	r
�N�nonORS

[D��	r
�sK�
̂\\FHHDD�̂G�
̂CIFK\�AGd�
̂\]DHF'

HF@DGDKK�E
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K\ABB�AaIFMCBHCIAB�]ÎdCMHF̂G�CGFHK�E�IIC�ghijklm�nonOR�AGd�
H[FK�ABK̂�dCIFGa�H[D�
�����OP�]AGdD\FM�E�̂\AG�J��IC'
duFD{N�nonORS
x*��< 87� =<��'V��; 9��;>)8� �V 87� 7�""U : *�>�8=�'
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waĉ]�c��icld]}�hc̀ŷ�z{�	
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UJMDG�DM â_c�ỀǸ̀ ` 64#444 -#5$%


ELEG��

HPEFPH]HIIF�
)7����
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ZSD@U�FA�V@DZX�Ŝ�FZCm@U�VW@�EFAn�\@Vj@@A�VD̀̂i@XU�jSS[XU�
9=�o� =�; 87� 8����8��g �� a��g �8���< =�; ��8 c>""g �b9"�'
��; �� 8��*� �c 9�8��8�=" c�� =88�=)8��� c��* = 8�>���8 9���8 
�c a��f �� s�9��*��8�# t7�� +��; 7=� �cc���; "=�<� �9='
)�� =�; �99��8>��8��� 8� ="" 87� ��<���� 87=8 7=a� �b9"��8�; 
FVX�_SV@AVFCE�FA�
̀XBCA]U��\D̀uuSU��Z\DFC�?�CDSA@U�NO��q�
k@ABFT@AmC�p�kCBFCD@EEF��CEFAFU�NO�Nq�kD̀A�p��SXXSU�
NO�vQR��DVFYBFCE�VD̀̂i@�Y@E[X�CEESj�VS�D@BST@D�CA[�@AWCA'
)� *=�<��=" 8����8������ 8� ��8��;>)� ��f �*9"�g*��8 =�; 
��f ��)�*� �99��8>��8���� =""�f 8� 9��*�8� 9�8��8�="�8��� 
��"=8�; 8� <=�8����*�) 8�>���* 87=8 ��a�"a�� =��>�; 87� 
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dêfghîjbk
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kKIFGJQIQFNOZlI[\]IJQINQPOIHQIFGPIOHFHIHKHMZQJQIFTTMImTSIFGPISPQPHSLGIbTOPMXI[\]IJQIHKI

]_̀ IHKHMZQJQIFPLGKJnNPIVHQPOITKISPcSPQQJTKIHKHMZQJQlIWGJLGIJQIHIQFHFJQFJLHMIbPFGTOIOPSJRPOI

mSTbIUHFGIHKHMZQJQXIoQJKcI[\]IHKHMZQJQlIJFIJQIUTQQJVMPIFTIPpHbJKPIVTFGIFGPIbPHQNSPbPKFI

bTOPMITmIFGPISPQPHSLGIJKQFSNbPKFIHKOIFGPIQFSNLFNSHMIbTOPMITmIFGPISPQPHSLGILTbUTKPKFI

efqlfrhstjXIuNSFGPSbTSPlI[\]ILHKIHMQTIVPINQPOIWJFGIHIQbHMMPSIQHbUMPIQJvPXIwTbUHSPOIFTI

TFGPSIHKHMZQJQIbTOPMQlI[\]ISPnNJSPQIbNMFJRHSJHFPILTKQFHKFIHQQNbUFJTKQIHKOIJQIVPFFPSIHFI

USPOJLFJKcIHKOIGHQIcSPHFPSImMPpJVJMJFZIefslfijXIxGPI[\]IHKHMZQJQIQTmFWHSPINQPOIJKIFGJQIQFNOZI

JQI]bHSF[\]yIHKOINQPQIFGPIVMJKOmTMOJKcIUSTLPONSPIFTILGPLzIFGPIQJcKJmJLHKLPITmIFGPIUHFGQI

JKIFGPIQFSNLFNSHMIbTOPMXE

{|{|}~�������}�����������

xGPILTKLPUFNHMImSHbPWTSzImTSIFGJQIQFNOZIJQIUSPQPKFPOIJKIuJcNSPItlIWGJLGIJMMNQFSHFPQI

FGPIUTFPKFJHMISPHQTKQIFGHFIJKmMNPKLPIFGPIVPGHRJTSHMIJKFPKFJTKIFTIJOPKFJmZIHIQNQFHJKHVMPIJK̂

LMJKHFJTKITmILTKQNbPSQXIxGPIUPSLPUFJTKQITmISJQzQILTKLPSKJKcILMJbHFPILGHKcPlIFGPIMTQQITmI

VJTOJRPSQJFZIHKOImTTOIQHmPFZIHKOIFGPIUPSLPUFJTKITmIFGPIVPKPmJFQISPMHFPOIFTIPKRJSTKbPKFHMI

HKOIQTLJHMISPQUPLFIHKOIGPHMFGIHSPILTKQJOPSPOIUSPOTbJKHKFImHLFTSQIFGHFILTKFSJVNFPIFTIFGPI

HOTUFJTKITmIQNQFHJKHVMPIVPGHRJTSQXI�GPKIJKOJRJONHMQITSIcSTNUQITmILTKQNbPSQIUPSLPJRPI

FGHFIFGPSPIHSPIUTFPKFJHMIVPKPmJFQImSTbIHFFPKFJRPIVPGHRJTSIFTIFGPIPKRJSTKbPKFIHKOIQTLJPFZlI

FGPZIHSPIbTSPIJKLMJKPOIFTIHOTUFIQNQFHJKHVMPImTTOILGTJLPQlIPQUPLJHMMZImTSIWJOPMZILTKQNbPOI

USTONLFQlIQNLGIHQIVHzPOIcTTOQXE
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QJQIJKI]bHSF̂[\]yXE

xGPImHRTSJFPIUTJKFQITmIQHMPIJKIFPSbQITmILTKQNbPSQlIHRHJMHVJMJFZIHKOIFGPIUTQQJVJMJFZITmI

TKMJKPIUNSLGHQPIHMQTILTbPIJKFTIUMHZIJKIFGPQPILGTJLPQXI�GPKILTKQNbPSQIUPSLPJRPIFGHFILMPHKI

HKOIQNQFHJKHVMPIUSTONLFJTKIHKOIFSHKQmTSbHFJTKIbPFGTOQILTNMOIMPHOIFTIbH�TSIWPMM̂VPJKcI
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̂LĤ�H9@G:@LH9�GB_:E��GH9:<G�K:==BAQ

��G@M=9::<N=?BJO@AEH9:<G�ELKHB�A��<:K�GBA�789:��JJ�MBAQH@̂J:=9�M=H9:?@BA

EB=HBAKHB�A=X8@̂J:̀Y7

�(ab�c�89:E@BGB:=:D@?BA:EEB=HBAQLB=9:E�AH9:̂ @=B=��H9:d>CeFfF>eR8C>SK�EBAQ̂ ;?@BA

H:K9ABK@Jg:K�A�?BKK9@G@KH:GB=HBK=7

�-'�)�hi( � �)j
k#) !�))�)lm(& !�"

l��!�& �.�* , *-�h
n�h���!��
%�"�)

o(a��p)�"

q#(!* * �)�����))�"
r& bstu !(!"u(m
 !*��%()�+*#" �)

lm(& !�"

o��(* �!�h
v(�&)

o��(bh��
�����)) !$

V@BG;
FAEL=HGB:=XVFY

dR>C��7\�
FfF>��7\�7��
R8C>S��7\�7��

89:;?@O:L=:
��:DH:GA@J=H@��

[G�?@?BAB?L?��
\�\H�A=H�@

?@DB?L?���w\�H�A=

89:;@G:
J�K@H:EBA
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bJ[SP>KJc>TcQWPTS>bTWcWZP>TSb>KJc>UW_ZPQĴg>KTcdP>TcZ>PYJ[S>̀ZUJ[>i@W\acZ>IjN>
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SZQ>dTc\WS>]Zc>waWSQTU>JK>dWUg>]cĴZPPZb>KJc>QYZ>QZS>̂Jd]TSWZP>[TP>bZQZcdWSZb>i@W\acZ>

|jN>

}~�

�}~�

�}~�

�}~�

�}~�

�}}~�

��}~�

��}~�

����~� ����~� ����~� ����~� ����~� ����~� ����~� ����~� ����~� ����~�

�������~��~�����~���� ����������~��������~����

����������~���� ����������� ��������~~����

9q¡

r99q¡

¢£999q¡

¢£r99q¡

¤s¥sq¢ ¤s¥sq8 ¤s¥sq: ¤s¥sq¦ ¤s¥sqr ¤s¥sqz §sksq¢ §sksq8 §sksq: §sksq¦

kop̈©qªp«¬ol­¬q«©pp̈p ®p̄ ¬̈­p°qªp«¬ol­¬q«©pp̈p ±l«¬²²̄

³́µ¶·̧¹º»¼&�#��'�#�#"!���'�$& !"�#"!���*"���(½,¾, !(¿,À,ÁÂÃÄ&����"!� ���&��'�##�(

#���&Å#$"�%Æ,

ÇÈÉÊËÌÍËÎÌÏÌÊÐÑÒÓÒÔÕÑÖ×ÕØÙØÚÛÜØÝÞÞÜØÜÞßàÞáØ âãØäåØææØ
Ø

çèæèæèØéäêëØìíîïðêñêØ

òóôØåäïïäõñíöØëð÷ôêØäåØøäêëêØóîùôØúôôíØøîïøûïîëôüØåäýØôîøóØøäþ÷îíðÿØê÷ôøñîïØäýØ÷ýñþôØ

øäêëÕØñíüûêëýñîïØäùôýóôîüØøäêëêÕØñíüûêëýñîïØøäêëØîíüØôøäíäþñø�ëôøóíñøîïØøäêëèØòóôØúýôî��

üäõíêØåäýØîýëñêîíØüîñýñôêØîíüØåäýØïñùôêëäø�ØåîýþêØîýôØêóäõíØúôïäõØ�ÚñöûýôØã�èØ

Ø Ø

����	
��
�òð÷ôêØäåØøäêëêØñíØëóôØøäþ÷îíñôêØñíëôýùñôõôüØ�èàèØîíüØ�èÚèØ�Þ�ÜØ÷ôýØ�ûñíëîïØäåØ÷ýäøôêêôüØ

êóôô÷�êØþñï��èØ

ìïëóäûöóØëóôýôØñêØêûúêëîíëñîïØóäþäöôíôñëðØñíØëóôØ÷ûýøóîêôØ÷ýñøôØäåØþñï�ØúðØëóôØøäþ�

÷îíñôêÕØëóôýôØñêØîØêïñöóëØüñååôýôíøôØñíØëóôØêôïïñíöØ÷ýñøôêØäåØëóôØ÷ýäüûøëêØäúëîñíôüèØòóôêôØóîùôØ

ëóôýôåäýôØúôôíØüôëôøëôüØúðØûêØîíüØýô÷äýëôüØñíØÚñöûýôØ�èØ

Ø

����	
��
�ÝýñøôêØäúëîñíôüØúðØëð÷ôØäåØ÷ýäüûøëØêäïüØ�Þ�ÜØ÷ôýØ�ûñíëîï�èØ

ÚûýëóôýþäýôÕØëóýäûöóØëóôØôøäíäþñøØýôêûïëêØäúëîñíôüØäíØëóôØúîêñêØäåØëóôØøäêëêØîø�

øäûíëôüØåäýÕØñëØõîêØ÷äêêñúïôØëäØüôëôýþñíôØëóôØöýäêêØêîïîúïôØ÷ýäüûøëñäíèØòóôØêôþñ�öýäêêØ

þîýöñíØîíüØëóôØíôëØþîýöñíØåäýØôîøóØøäþ÷îíðØõôýôØëóûêØäúëîñíôüØ�ÚñöûýôØ��èØÚñíîïïðÕØëóôØ

íôëØþîýöñíØ÷ôýØ�ûñíëîïØäåØþñï�Ø÷ýäøôêêôüØåäýØëóôØëôíØøäþ÷îíñôêØõîêØüôëôýþñíôüØ�ÚñöûýôØ

��èØ

���

����

����

����

����

�����

�����

�����

� ! �� � ! �� � ! �" � ! �� � ! �# � ! �� $ % �� $ % �� $ % �" $ % ��

&'()*+,�-.�/.*0(�)-12 !34512.*+,�-6(.7(+4�)-12

!34512.*+,�)-12 8)-3-0*)+,9:()73*)+,��)-12

Ó�;

�ÓÓ�;

<=ÓÓÓ�;

<=�ÓÓ�;

>
?
�< >
?
�Ò >
?
�Ô >
?
�@ >
?
�� >
?
�� A
�
�< A
�
�Ò A
�
�Ô A
�
�@

�	
BC�D
EF	�GF�EC

B
 H
IBFG
J�D
EF	�GF�EC

B
 K�EFLLI

³́µ¶·̧MºN�"'�#�+� "!�(+¼�¼&���&��(�'�#��(ÁÂÃÄ&����"!� �Æ,
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IJYK�C���+����o-#�>��*������-#�C+������\-M�k:453Q73�cT63ROQy2<<86fO<8:z54j
�6OT�QT�6<26z<74:PTO6fOT2TOT7zT645:8QT465rO<:Rr6T�fTOQPT753c6Tz<7<y
PQz4-�0�M�U�����"����"�̀��������#�'�"-�[W�(X]Ĵ.#��-�JX#�  -�YYW�/�Y[Y#
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