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IKJ-LNMPO;J-QRJ-SRT-OPU-O�TWV&JXQRJ-LNY&ZN[&Z&\#QRO�QRZNQ^]_O`]_Y&OPQRTbacaed1fgJ�hiOkjeaeMPZNSRO�aeQRQRJ-LN[)a�]_O�JXQRO�SROPQRl�ZN[&d)acaeMPMPJmd&ZNngae[&d&Jeo

a�pCqraeMPT-ZNMsaeSRJmMsa�]_S_aeQ^t'ZNSRnga�]Waud&O�v�ael&MsaeT-Jmwyx{z�p|d&J-O�QRJ-LNY&J-[�]_O�QRJ-LN[)aeMPO;]_J-n}l�ZNS_aeMPO#~�x �Rp��

~;�bx �Rp��E�����b�s��QROP[�x
f��Rp�� ~#��x �Rp���h#���;�����e��� �
�

�

~#��x �Rp

f f��yh

h

�
��

� pu��a�]_J�MPJ�QRJ-LNY&J-[�]_O�t'Y&[&U-OPZN[&O;d&O;]_S_aeQ^t'J-SROPn}J-[�]_Z&�
� �-x{z�p���� x{z�p

wyx{z�p � x
�K�yh�pRz|�y�N�K�yf.h
x{z|�= e��p-x{z|�yf�p � � ��x{z�p¡�  e�

x{z£¢¤f�p � �yh � � ��x{z�p�� ¥ h
x{z|�yf�p �

� o`��puqraeMPT-ZNMsaeSRJmMsaCSROPQRl�ZNQ^]WaCOPn}l&Y&MPQRO`jea�¦�§�x �Rprd&J-MPMPJmt'Y&[&U-OPZN[&O;d&O;]_S_aeQ^t'J-SROPn}J-[�]_Z � §^x{z�p�¨
� o© NpuqraeMPT-ZNMsaeSRJe\�OP[�]_J-SRn}OP[&O�d&O�OP[&LNSRJ-QRQRZi~�x �RpªJ|d&O�Y&QRT-O`]Wai«;x �Rp�\�M{¬ J-­.Y)aeU-OPZN[&J|d&O`®kJ-SRJ-[&U-OsaeMPJ�T-ZNSRSROPQRl�ZN[&d&J-[�]_J

aeMPMsa�t'Y&[&U-OPZN[&J � �-x{z�p�¨
T�pu¯£J-Msa�]_O`jeaen}J-[�]_JcaeMPMPZ@QRTWV&J-nga°a � MPZ�T-TWV&O±SROPl�ZNS^]Wa�]_Z@OP[�²)LNY&S_a�\�TbaeMPT-ZNMsaeSRJcMPJCt'Y&[&U-OPZN[&O�d&O�]_S_aeQ^t'J-SROPn}J-[�]_Z

� �-x{z�p|J � ��x{z�p��

� �bx{z�p¡�³� x{z�p
w��-x{z�p

� ��x{z�p¡� � x{z�p
w}��x{z�p
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d#pC´�Osaud)a�]WaCMsaCQRJ-LNY&J-[�]_JXt'Y&[&U-OPZN[&JXd&O;]_S_aeQ^t'J-SROPn}J-[�]_Z&�

� x{z�p��¶µ x{z � � µ ��z|�=  ¥ �N��p
z.x��|�¸·� p-x{z|�¹���N�Nh�p

d;o`��p�ºªS_aeT-T-OsaeSRJXO;d&OsaeLNS_aen}n}OkaeQROP[�]_Ze]_OPT-O;d&O�»|Z�d&J�d&J-MPMPJXaen}l&OPJ-U-U-J�JXd&J-MPMPJmt
aeQRO;d&J-MPMsa�t'Y&[&U-OPZN[&J � x{z�p�¨
d;o© Np�ºªS_aeT-T-OsaeSRJ�OP[¼n}Z�d&Z}­.Y)aeMPO`]Wa�]_O`jNZcOPM�d&OsaeLNS_aen}ngaud&O�I£½�­.Y&OPQ^]md&J-MPMsaCt'Y&[&U-OPZN[&J � x{z�p�oKqraeMPT-ZNMsaeSRJXT-ZN[

l&SRJ-T-OPQROPZN[&JXMsaul�ZNQROPU-OPZN[&J�¾ � d&J-MPM{¬ J�jNJ-[�]_Y)aeMPJ�aeQROP[�]_Ze]_Z&o
J�pC´�O�t
aeT-T-Osa}SRO`t'J-SROPn}J-[�]_Z}aed°Y&[°QROPQ^]_J-nga � x{z�p¿OPM�T-Y&Oªd&OsaeLNS_aen}ngaud&O�IKOPTWV&ZNMPQ@ÀJ�n}ZNQ^]_S_a�]_Z}OP[1²)LNY&S_a�oKIKJ-O

MPOPn}O`]_O#d&J-MPMsaul&SRJ-T-OPQROPZN[&J�T-ZN[&QRJ-[�]_O`]Wacd)aeM�LNS_a�²)T-ZcQRO�SROPQRl�ZN[&d)acaeMPMPJmQRJ-LNY&J-[�]_O�d&ZNngae[&d&Je�

Jeo`��p�TbaeMPT-ZNMsaeSRJÁMsa°SROPQRl�ZNQ^]Wa�ÂRa°SRJ-LNOÄÃ
n}J-ÅÆ«NÇCx �RpÁd&J-M�QROPQ^]_J-nga � x{z�p
­.Y)ae[&d&Z�OP[cOP[&LNSRJ-QRQRZ}ÈJ£l&SRJ-QRJ-[�]_J
OPM;QRJ-LN[)aeMPJe�
~�x �Rp±��h¡�y�¡QROP[�x
f����¤ÉªÊ µ p�¨

Jeo© Np�TbaeMPT-ZNMsaeSRJe\ÁQROsaËl�J-S�ÌÎÍ �NÏ
TWV&J�l�J-SÁÌÐÍ ÑÒ\gÓ � x`ÔeÌrp�Ó�J
aeSRL�Õ � x`ÔeÌrp�Ö{¨

Jeo ��p�SROPTbabjeaeSRJ@OP[Æn}Z�d&Z×­.Y)aeMPO`]Wa�]_O`jNZ
OPMNd&OsaeLNS_aen}nga�d&O.I£½�­.Y&OPQ^]ªd&J-MPMsa
t'Y&[&U-OPZN[&J � x{z�p�o

−250 −200 −150 −100 −50 0 50
−70

−60

−50

−40

−30

−20

−10

0

10
diagramma di Nichols

 0.068
 0.15

 0.27
 0.39

 0.56

 0.82
 1

 1.5
 1.8

 2.2 2.7 3.3
 3.9

 4.7

 5.6

 6.8

 8.2

 10

 12

 15

 18

 22

 27

 33

 39

 47

 56

 68

 82

Ø



tWpu´�O;T-ZN[&QROPd&J-SRO;MsauSROPQRl�ZNQ^]WaCaeM;LNS_aed&OP[&ZuY&[&O`]WaeSROPZud&J-M;QROPQ^]_J-ngaCaCl�ZNMPOkd&ZNn}OP[)ae[�]_O � x{z�p�x'OPLN[&Ze]_Z.p�SROPl�ZNS^]Wa�]Wa
QRZe]R]_Z&o±qraeMPT-ZNMsaeSRJmOP[@n}Z�d&Zcael&l&SRZNQRQROPnga�]_Z&�
t�o`��p�OPMmLNY)aed)aeLN[&ZyQ^]Wa�]_OPT-Z � � � d&J-M

QROPQ^]_J-nga�¨
t�o© Np�Msa ngaeQRQROPnga¼QRZ�j�S_aeJ-MPZN[&L�aeU-OPZN[&J�l�J-SRT-J-[�Ã

]_Y)aeMPJ����¸� ¨
t�o ��p�OPM�T-Z�J��}T-OPJ-[�]_J�d&O�QRn}ZNSRUbaen}J-[�]_Z�� �

x'QRO5Y�]_OPMPOPU-U-O OPM LNS_a�²)T-Z SROPl�ZNS^]Wa�]_Z a
²#ae[&T-Z.p�¨

t�o µ p�Msa×l&Y&MPQ_aeU-OPZN[&JÁÌ � d&J-MPM{¬ ZNQRT-OPMPMsa�Ã
U-OPZN[&JXQRn}ZNSRUba�]Wa�¨

t�o ¥ p�MsaCl&Y&MPQ_aeU-OPZN[&J�[)a�]_Y&S_aeMPJiÌ
	�� ¨
t�o ��p�OPM&]_J-n}l�Z�d&OkaeQRQRJ-Q^]Waen}J-[�]_Z�� � � ¨
t�o
�Np�Q^]_OPngaeSRJ±MsaKl�ZNQROPU-OPZN[&J±d&J-O�l�ZNMPO�d&ZNn}OP[)ae[�Ã

]_O��k��� �r��¾���ÔeÌy� �£Ô d&J-M
QROPQ^]_J-nga � x{z�p�¨

¯£OPQRl�ZNQ^]Waud&J-M�QROPQ^]_J-ngacaeM;LNS_aed&OP[&ZCY&[&O`]WaeSROPZ&�
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tWpu´�O;T-ZN[&QROPd&J-SRO;MsauSROPQRl�ZNQ^]WaCaeM;LNS_aed&OP[&ZuY&[&O`]WaeSROPZud&J-M;QROPQ^]_J-ngaCaCl�ZNMPOkd&ZNn}OP[)ae[�]_O � x{z�p�x'OPLN[&Ze]_Z.p�SROPl�ZNS^]Wa�]Wa
QRZe]R]_Z&o±qraeMPT-ZNMsaeSRJmOP[@n}Z�d&Zcael&l&SRZNQRQROPnga�]_Z&�
t�o`��p�OPMmLNY)aed)aeLN[&ZyQ^]Wa�]_OPT-Z � � � d&J-M

QROPQ^]_J-nga�¨
t�o© Np�Msa ngaeQRQROPnga¼QRZ�j�S_aeJ-MPZN[&L�aeU-OPZN[&J�l�J-SRT-J-[�Ã

]_Y)aeMPJ����¸� ¨
t�o ��p�OPM�T-Z�J��}T-OPJ-[�]_J�d&O�QRn}ZNSRUbaen}J-[�]_Z�� �

x'QRO5Y�]_OPMPOPU-U-O OPM LNS_a�²)T-Z SROPl�ZNS^]Wa�]_Z a
²#ae[&T-Z.p�¨

t�o µ p�Msa×l&Y&MPQ_aeU-OPZN[&JÁÌ � d&J-MPM{¬ ZNQRT-OPMPMsa�Ã
U-OPZN[&JXQRn}ZNSRUba�]Wa�¨

t�o ¥ p�MsaCl&Y&MPQ_aeU-OPZN[&J�[)a�]_Y&S_aeMPJiÌ
	�� ¨
t�o ��p�OPM&]_J-n}l�Z�d&OkaeQRQRJ-Q^]Waen}J-[�]_Z�� � � ¨
t�o
�Np�Q^]_OPngaeSRJ±MsaKl�ZNQROPU-OPZN[&J±d&J-O�l�ZNMPO�d&ZNn}OP[)ae[�Ã

]_O��k��� �r��¾���ÔeÌy� �£Ô d&J-M
QROPQ^]_J-nga � x{z�p�¨

¯£OPQRl�ZNQ^]Waud&J-M�QROPQ^]_J-ngacaeM;LNS_aed&OP[&ZCY&[&O`]WaeSROPZ&�
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�ªJ-SuT-OsaeQRT-Y&[&Z d&J-O|QRJ-LNY&J-[�]_O|]_J-Q^]CQRJ-LN[)aeSRJÁT-ZN[¤Y&[)a¼T-SRZ�T-J�]R]Wa°MPJga�®kJ-SRngaeU-OPZN[&O�TWV&J�QRO|SRO`]_J-[&LNZN[&Z¼LNOPY&Q^]_Jeo

� MPT-Y&[&O;]_J-Q^]iQRZN[&Z}QRJ-LNY&O`]_O�d)acl&O_ÈY1a�®kJ-SRngaeU-OPZN[&OkLNOPY&Q^]_JXJXQRO�T-ZN[&QROPd&J-S_ae[&Z}QRY&l�J-S_a�]_O�­.Y)ae[&d&Z}­.Y&J-Q^]_J�jNJ-[&LNZN[&Z
T-ZN[�]_S_aeQRQRJ-LN[)a�]_JX]_Y�]R]_Jeo

�No¡v¡¬ J-­.Y)aeU-OPZN[&JXd&O`®kJ-SRJ-[&U-OsaeMPJ
	«kx �Rp�� ¢i�e« � x �Rp��¤~�x �RpXx'd&Z�jNJX~�x �RpmÈJ�M{¬ OP[&LNSRJ-QRQRZcJX«;x �RpiÈJXM{¬ Y&QRT-O`]Wa�p
� ÈJXMPOP[&JbaeSRJ
� ÈJXQ^]WaeU-OPZN[)aeSROsa@x'T-OPZ&ÈJm]_J-n}l�Z�Ã�OP[�jeaeSROsae[�]_J�p

 �o�
�[¼Y&[¼QROPQ^]_J-ngacd&J-M
 ��£ZNSRd&OP[&Je\#Msacd&OPQ^]Wae[&Ubacd&J-Oªl�ZNMPO;d)aeMPM{¬ ZNSROPLNOP[&Jcx
acl)aeSRO`]�Èacd&O�d&OPSRJ-U-OPZN[&J�prOP[��)Y&OPQRT-JXQRY&O
QRJ-LNY&J-[�]_O�l)aeS_aen}J�]_SRO;d&J-M�QROPQ^]_J-nga��
� T-Z�J��}T-OPJ-[�]_J�d&O�QRn}ZNSRUbaen}J-[�]_Z �
� l&Y&MPQ_aeU-OPZN[&J�[)a�]_Y&S_aeMPJiÌ
	
� ngaeQRQROPngauQRZ�j�S_aeJ-MPZN[&L�aeU-OPZN[&J����
� ]_J-n}l�Zcd&O�aeQRQRJ-Q^]Waen}J-[�]_Z � �

��o�
�M�d&OsaeLNS_aen}nga�d&O�I£½�­.Y&OPQ^]Kd&J-M�QROPQ^]_J-nga � x{z�p�� � ��� ·� Ï � · ÈJe�
� Y&[@]_S_a�]R]_Zcd&O�SRJ�]R]WaCZNSROPU-U-ZN[�]WaeMPJ
� Y&[@]_S_a�]R]_Zcd&O�SRJ�]R]WaujNJ-S^]_OPTbaeMPJ
� Y&[@]_S_a�]R]_Zcd&O�T-OPSRT-ZN[�t'J-SRJ-[&Uba

µ o�
�[ QRTbaeMsaÁMPZNL�aeSRO`]_n}OPTbac[)a�]_Y&S_aeMPJ�x'SRJ-Msa�]_O`jeaen}J-[�]_JuaeMPMsa}l&Y&MPQ_aeU-OPZN[&J�p�\;Msagl�J-[&d&J-[&Uba�� d&J-M
d&OsaeLNS_aen}ngacd&O
»|Z�d&J�d&J-MPMPJmt
aeQRO�d&J-MPMsa�t'Y&[&U-OPZN[&J � x`ÔeÌrp¡� �� ������� [&J-M�l&Y&[�]_ZCÌÆ� �

� ÈJ
� �1� �
� �1� ��
� �1� µ�� � �

¥ o¡IKJ-M�d&OsaeLNS_aen}nga�d&O�I£½�­.Y&OPQ^]Kd&J-M�QROPQ^]_J-nga � x{z�p�� · Ï �
� · Ï ��� � · Ï ��� \&Msaut
aeQRJXOP[&OPU-OsaeMPJKl�J-SrÌÆÍ �NÏ

� ÈJXl�ZNQRO`]_O`jea
� ÈJX[&J-L�a�]_O`jea

��o�
�M�QROPQ^]_J-ngaud&OP[)aen}OPT-Z � x{z�p¡� � � · Ï � �
· Ï �

� V)acY&[1LNY)aed)aeLN[&ZcQ^]Wa�]_OPT-ZcY&[&O`]WaeSROPZ
� V)acLNY)aed)aeLN[&ZcY&[&O`]WaeSROPZCaeMPMPJmJ-MPJ�jea�]_J�t'SRJ-­.Y&J-[&U-JÁxsÌÆÍ Ñ7p
� V)acY&[)aCt
aeQRJ�l�ZNQRO`]_O`jeaul�J-S¿]_Y�]R]_JXMPJ�l&Y&MPQ_aeU-OPZN[&O

��o�´�Orl�ZN[&L�a°Msa1t'Y&[&U-OPZN[&J�QROP[K ���OP[¤OP[&LNSRJ-QRQRZ×aeMrQROPQ^]_J-nga � x{z�pc� �
· Ï � o � SRJ-LNOPn}Je\¡M{¬ aen}l&OPJ-U-Uba
! d&J-MPMsa

QROP[.Y&QRZNOPd&J"! QROP[�x{ ����$#
p|OP[@Y&QRT-O`]WaujeaeMPJ
� !Ò�Ë NÊ ¥� !Ò�Ë NÊ&% ¥� !Ò� ��Ê&% ¥

� o�
�[gY&[gQROPQ^]_J-ngaXd&J-M#QRJ-T-ZN[&d&ZuZNSRd&OP[&JKaXl�ZNMPO)T-ZNn}l&MPJ-QRQRO)T-ZN[&OPY&L�a�]_O{\�OPM&]_J-n}l�Z�d&O#aeQRQRJ-Q^]Waen}J-[�]_Z � � SROPngae[&J
T-ZNQ^]Wae[�]_J�aeM;jeaeSROsaeSRJmd&J-MPMsaul�ZNQROPU-OPZN[&J�d&J-O�l�ZNMPO
� QRY¼d&O;Y&[)acSRJ�]R]WaCl)aeS_aeMPMPJ-MsauaeMPM{¬ aeQRQRJ�OPn}ngaeLNOP[)aeSROPZ
� QRY¼d&O;Y&[)acT-OPSRT-ZN[�t'J-SRJ-[&UbacT-ZN[1T-J-[�]_SRZ}[&J-MPM{¬ ZNSROPLNOP[&J
� QRY¼d&O;Y&[)acSRJ�]R]WaCY&QRT-J-[�]_J�d)aeMPM{¬ ZNSROPLNOP[&J
� QRY¼d&O;Y&[;¬ J-MPMPOPQRQRJ�T-ZN[@t'Y&Z�T-Zc[&J-MPM{¬ ZNSROPLNOP[&J

'



� o¡v�a�ngaeQRQROPngaXQRZ�j�S_aeJ-MPZN[&L�aeU-OPZN[&JiOP[ �¸d&J-MkQROPQ^]_J-nga � x{z�p¡� �� Ï ·�� OP[ÁSROPQRl�ZNQ^]WauaedÁY&[ÁLNS_aed&OP[&Z�Y&[&O`]WaeSROPZgÈJ
� � ��� �
� � �E��� �
� � �E���N� �

����o��K[¼QROPQ^]_J-nga � x{z�p¿aCt
aeQRJ�n}OP[&OPnga�l&SRJ-QRJ-[�]Wag[&J-M�d&OsaeLNS_aen}ngaCaeQROP[�]_Ze]_OPT-Zcd&Oª»|Z�d&J�d&J-MPMPJ�aen}l&OPJ-U-U-JXY&[)a
l�J-[&d&J-[&Uba}d&O
¢ µ ���.h�Ê��.�	��f
�.�X­.Y)ae[&d&ZcÌÆÍ ÑÒo�v�aut
aeQRJ #¤d&J-M�QROPQ^]_J-ngaCl�J-S|ÌÆÍ Ñ ÈJ
� #��E¢�� �
� #��E¢£É
� #��E¢m �É

�N�No��ªJ-S¿Ì�
7��\)OPM;d&OsaeLNS_aen}nga Â^SRJbaeMPJ-Å}d&O�»|Z�d&JXd&J-MPMPJXaen}l&OPJ-U-U-JXd&J-MPMsaut'Y&[&U-OPZN[&J � x`ÔeÌrp¡� �� Ï ����� T-ZNOP[&T-OPd&J
T-ZN[1OPMkd&OsaeLNS_aen}nga ÂRaeQROP[�]_Ze]_OPT-ZNÅ
� l�J-S£[&J-QRQRY&[1jeaeMPZNSRJ�d&OkÌ7aeMk²)[&O`]_Z
� OP[@Y&[1QRZNMPZcl&Y&[�]_ZgaeMk²)[&O`]_ZuÌÆ�E��Ê��
� l�J-S¿]_Y�]R]_O�OkjeaeMPZNSRO;d&O�Ì

�� �o��K[ÆQROPQ^]_J-nga¼d&J-M¿QRJ-T-ZN[&d&Z×ZNSRd&OP[&JÁl&SRO`jNZ d&OrU-J-SROrJ�TbaeS_a�]R]_J-SROPU-Uba�]_Z d)a°Y&[)a T-ZNl&l&Osa°d&Orl�ZNMPO±T-ZNn}l&MPJ-QRQRO
T-ZN[&OPY&L�a�]_OkT-ZN[1T-Z�J��}T-OPJ-[�]_J�d&O�QRn}ZNSRUbaen}J-[�]_Zc[.Y&MPMPZ1x ���Ò��p��
� V)acY&[1l&OPT-T-Zcd&O�SROPQRZN[)ae[&UbaCOP[�²)[&O`]_Z����1Í Ñ
� V)acY&[1l&OPT-T-Zcd&O�SROPQRZN[)ae[&UbaCY&[&O`]WaeSROPZ����1� �
� V)acY&[1LNY)aed)aeLN[&ZcQ^]Wa�]_OPT-ZC²)[&O`]_Z

����o¡qraeMPT-ZNMsaeSRJ�Msayt'Y&[&U-OPZN[&J d&O�]_S_aeQ^t'J-SROPn}J-[�]_Z � x{z�py��� � · �� � · � T-ZNSRSROPQRl�ZN[&d&J-[�]_JÆaeMPMsayQRJ-LNY&J-[�]_JÆJ-­.Y)aeU-OPZN[&J
d&O`®kJ-SRJ-[&U-OsaeMPJe�

o`o`o« �=  	«�� ¥��«�� µ «C� 	~c�y�
~ Í � x{z�p¡� z � �y�
z � �= Nz � � ¥ z±� µ

� µ o
IKJ-MPMsa£QRT-ZNn}l�ZNQROPU-OPZN[&J|OP[�t'S_a�]R]_O�QRJ-n}l&MPOPT-O{\�­.Y)aeMkÈJrMsaKl�ZNQROPU-OPZN[&J±d&J-MPMsaKT-ZNl&l&Osaid&O�l�ZNMPO.T-ZNn}l&MPJ-QRQRO�T-ZN[&OPY&L�a�]_O
�k��� �r�¹¾ � ÔeÌ T-ZNSRSROPQRl�ZN[&d&J-[�]_J�aeMPM{¬ ae[&d)aen}J-[�]_Z�]_J-n}l�ZNS_aeMPJi¦.�bx �Rp¡� � ��� � ��QROP[�x �����y� � ��p��

�k��� �r��¾ ��ÔeÌÆ� ¢m  � Ô �
� ¥ o¡´�T-SRO`jNJ-SRJXMsaut'Y&[&U-OPZN[&J�d&O;]_S_aeQ^t'J-SROPn}J-[�]_Z � x{z�p|T-ZNSRSROPQRl�ZN[&d&J-[�]_J�aed1Y&[1SRO`]WaeSRd&ZCl&Y&SRZC� � �
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