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ræßnƻĺd~�l�qp‒ĥ s{srú}Ʊb�ďs^onůyÓ
þnx~^owêų`�~i�

ĚĈr��ÆƋĨv|�¤³säŚƍ�ƦÏd~ 5HF6B�b%�%
%-J
(K�Ǉr
mn#QCMf[M�BPN(
 �l�����ĦǇohČžbiŰƭǅĴhƷ�¾ ǅĴh
čÕĴsÜ�¤³ƜǖsäŚƍ�ƦÏbii�
�

�
ŕ 
�(kÜ�¤³��¾ª»ƴƵsÚǈ�

1 kbpFE=2
Platanus���.#,

Pbalign&Arrow�%+��)

Bowtie2&Pilon�%+��)

�*��+��

Platanus���.#,

�*��+��

Canu���.#,

-.�+��

BUSCO�A/ BUSCO�A/

�.�&���*.@J�=3
• "��!��+��
�,����"���495�
	!��+�(Wada & Yuasa et al. 2020)�&��.�
+��� '@J�BLASTN
;8

• identity > 90%��!�I > 50%�6?@J
=3

�(�$D��:H

>BG<C�.�G<�71<

1 kbpFE=2

180



� (0�

�
ŕ 
�)k�¸l�ºl r{~°º��·sÔŘoĸŜ`�~���ŘsŖÅ�

(0 ÔƿnĸŜ`�~���ŘwŨÐbi^ov|°º��·r{km�¹lĸŜsĆÖ
rŶbioĎt|�h(/ Ô°º��·�ďki O[=CUS Ɯǖ�ÁĐsÓşnĦǇbii�
�

�
ŕ 
�
k½¾�ºl n��¾ª»bi O[=CUS Ɯǖ�Ǉrm�¸l�ºl n��¾ª»

bi _OMRR[XP ƜǖsƜǖƺþƆǑÇsƜǖþƆ�ďkiƴƵsÚǈŕ�

�
�
�
�
�
�
�
	
�


�����
�

�'��)��#��
�scaffoldAI

AIF2>H-
8BAI

*+�)��#��
�contigAI

,.�:3�E
	7�AI�2>	�:
�8BAI�$��@�contigAI��(�%+������
��(�%+�$�0�50 KbpFE
�$��@�D4��(�%+������
� ContigAI�F2>H-�<6�
�

�(�%+�:
� Minimap2  (-c –k 19)
� identity ≥90% 
� ��)��!�G ≥25%
� & ��
#��"��

�;�9	8BAI=�500 bp, 1 Kbp, 5 Kbp, 10 Kbp, 20 Kbp, 40 Kbp, 80 Kbp, 160 Kbp
�AIF2>H-�AI�2>	�
��5?�2/1�C�



� )
�


%)%� ÿÒ�


%)%(%� ²��¾ º��¤³�

� ƸăðnČžbi)
ćűs²��¾ º��¤³Ɯǖoº©�¼¾�rǇr
i²��¾ º��¤³ƜǖsōƳ�ƥ 
�( rĭbii)
 ćűsŤmrurm
äŤƂs²��¾ º��¤³�Čžd~^orŚĉbiiº©�¼¾�rǇ
ri²��¾ º��¤³ƜǖyèxƜǖƂsƠÂ‒ (-�)),g(-�)
0�N? nqk
ii�
�
ƥ 
�(kƸăðrurmČžbi 
Ĵ )
 ćűs�¢§��s²��¾ º��¤³Ɯǖo

ŢďăðnČž`�i�¢§��s²��¾ º��¤³ƜǖsōƳ�

�
�

��	�2� �� ����� ) ����� ) 6PO4R�� ) �����
��� �


5BM�N�CB�� ���� � �)��	( � 4.())��( ���

5BM�N�CB�� ���� � �)��	, � 4.())��) ���

5BM�N�CB�	 ���� � �)��		 � 4.())��
 ���

5BM�N�CB�
 ���� � �)��	( � 4.())��� ���

5BM�N�CB�( ���� � �)��	
 � 4.())��, ���

2H$B#�CB ���� � �)��	
 � 4.())��
 ���

��$BIB ���� � �)��	) � 4.())�	) ���

1�L�BB ���� � �)��		 � 4.())��) ���

8$-C"I�� ������ � �)��	� � 4.())�	� ���

8$-C"I�� ������ � �)��	� � 4.())�	� ���

8$-C"I�	 ������ � �)��		 � 4.())�	� ���

8$-C"I�
 ������ � �)��		 � 4.())�		 ���

8$-C"I�( ������ � �)��		 � 4.())�	
 ���

8$-C"I�) ������ � �)��	� � 4.())�	( ���

5�D!BK"H�� ������ � �)��	� � 4.())��	 ���

5�D!BK"H�� ������ � �)��	� � 4.())��
 ���

2HG�"D�� ��� � �)���( � 4.())��� ���

2HG�"D�� ��� � �)���) � 4.())��, ���

2HG�"D�	 ��� � �)���� � 4.())��� ���

2HG�"D�
 ��� � �)���
 � 4.())��� ���

2HG�"D�( ��� � �)���) � 4.())��� ���

732 ���� � �)��	( � 4.(,)
�� ���

0�9 ���� � �)��	( � 4.(,)
�� ���

7CB(�L� ���� � �)��	
 � 6.��

�� ��H-!��"I��D�����)



� )(�


%)%)%� Ü�¤³�

ČžbiŰƭǅĴhƷ�¾ ǅĴhčÕĴsÜ�¤³ōƳ�ƥ 
�) rĭbii
ƸăðnČžbi 
ćűrÐtmh�MXX�QC�MX%�)
(.J(,KnƳĔ`�iŰƭǅĴ )
ćűsÜ�¤³sōƳyƢÞŲŋobmëĞbmr~ivehƸăðnČžbi

 ćűoŢďăðnČžbi ) ćűsÿÒ�ƢÞd~ohÁÍ 
 Ɗsǋǂv|
ƸăðnČžbiÜ�¤³ƜǖsƴwŢďăðsys{}yđräŚƍnq~
^owĭĘ`�ii�
ǘ _OMRR[XP�A,
 sżwƸăðnČžbi 
ćűsŤmrurmŢďăðs )

ćű{}yŴxri_OMRR[XP�A,
 ‒ _OMRR[XP �Ƃrysv|ƮumŤ
_OMRR[XP ƂnČž�¤³���osƟƬrŶbiīs _OMRR[XP Ƃ�ĭbm
u}h�¤³��¾ª»ÿÒsƜǖsƂ`sĩƤobmǇr|�~ilv
}hŢďăð{}yƸăðnČžbiÜ�¤³ƜǖsƴwhǗŭřwŴx
r^o�ĭbmr~i�

Ǚ ƜǖƺþƆ���ēýŘwƸăðnČžbi 
 ćűsŤmrurmŢď
ăðs ) ćű{}yŇqyhƜǖþƆ���ēýŘ‒ :�<QA r{~ŖƆ
�¤³���r{}ùrżoqkmr~i�

ǚ 5HF6Br{~ƦÏżnq~ 6[<?XQCQ sâēwŢďăð{}yđri^
sż‒�¤³v|äŤƂnǃūnxi��ÆƋĨsŘv|ĥľ`�mu
}hČžbi�¤³säŚƍ�æšƇrĭdżnq~ilv}hŢďăð
{}yƸăðnČžbiÜ�¤³ƜǖsƴwđräŚƍnq~^o�ĭ
bmr~i�

ŰƭǅĴrçbm‒ƸăðoŢďăðnČžriÜ�¤³ƜǖwŮğd~wh
ƸăðsƴwŢďăð{}yČž�¤³���wŖƆ�¤³���r{}ùr
ż�ĭbmu}hŢďăðn‒ČžnxqvkiƜǖ�ƸăðnČžbiŰƭ
ǅĴsÜ�¤³n‒Čžnxmr~^o�ĭĘbiigsixhÁĐsÓşru
rmŰƭǅĴsÜ�¤³Ɯǖ‒Ţďăðsysn‒qyhƸăðnœirČž
biys�Ǉr~^oobii�
ĬrƸăðnČž`�iŰƭǅĴhƷ�¾ ǅĴhčÕĴ�ƢÞd~ohČž

�¤³���wg�h� �)
�#N?h�

�#N?h
/-�#N?nq}hŰƭǅĴ3Ʒ
�¾ ǅĴ3čÕĴnČž�¤³���ręwÝƗ`�iivih(.�<QA Ƨƍ
Ƭşr{~ŖƆ�¤³���rurmy �,��#N?h�(0�#N?h
./�#N?oČž



� ))�

�¤³���oƐǄsûĊ�ĭbiiŖƆĽƪ� �º¨l�Ɯǖ�� ǑÇ���‒
(/
�#N?h(�.�#N?h((��#N?nq}hŖƆĽƪǑÇ���sęoŖƆ�¤³
���sęwùrż�ĭbii^s^ov|�¤³���sę‒ĽƪǑÇrì
Ébmr~^owĭĘ`�ii�
�



� ���

E ���-J10� �U �3?�!')CB5=510�[HKU�3?�!')CB�-"(*DL:I�
=510�4A"(*:I5"(*# $;B�,]�OMG� �
�/S��3�2]������
�	���4A"(*�.<CF+

�J10�7912]�����

�

* ��'* ���	'* -(* ��'* ��'*

����62 8GR"S"HG%	 �F4HCP%	 6ON"CI%) �76 40�
�� $)+ $)+ $)+ 5"II�CP�"I��
%	, 5"II�CP�"I��
%	,
%,�

�� �

���� #M� )
%�%	��)%- )%%�)(-�,�� (-
��(%�.)) (-(�-)(�.)) (-(�


�(%)

  A"DD/IB@7	�7#M�  A"DD/IB= )�

� (��)
 (�


 	�,�
 (�
,)
 A"DD/IB�9
%� #M� 
�.)	�)
. (�-.,�)�% 	���
�	,, 	�

	�		. .	��--%
 A"DD/IB<?@� #M� 	%�%.-�
), 		�(	(�(	� -�

-�
(	 		�,.
�%

 (�.(.�

)
1�#&�����/"� #M� )�
�)�-(
 ,�	.,�,�) ,�(
.�,%
 .�-,(�
	( 	%�%
	�((,
41;a� �� )	�( )	�) )	�) )	�( )	�(

�

���!� �

���� #M� )
)�%-(�(,( )	-��,-�)
, (,-�

��)(( )
	�%.
�%-� ))	��
%�
))
 	,�-CNBAC>� 2.3����� #M�� 	-
�-
-�
	( 	),�(.��
., 		)�

%�,

 9� 9�

��� ��� �� %�., %�,
 	�
) 9� 9�
0! 1�U9: 1/-MICPC� �� .-�	 .-�% .,�, .,�
 .,�

%,�

� �1/-MICPC�"KB�OGK(IC�A/MR� �� .,�� .,�� .,�) .��. .,�(
���0� �1/-MICPC�"KB�B4MIGA"PCB� �� %�
 %�) %�( %�( %�


 8CP"S/"�	%�/B#� 3N"(-CKPCB� �� 	�) %�, %�. 	 %�.
8GOOGK(� �� %�
 	�( 	�) 	�- 	��



� (
�

Ũ 
 Ł� ��­���h�°¶�


�
�� ƦƧ�


�
�
�� Ăř���h�°¶�

»ſĜ��h³iîÁıÚnºn�Śp{cumoe��­ųn»ſĜĂř
ƵśnőƂoÇƌlûzću{Ɩƺsm{f½Ƒżm»ſĜĂř���h�°
¶ioeǊîÁın�¶¡�ĩƍǅ�ƹnc¨¯µ�h§h�eǋƎú»ſĜn
Ňƥ�ƹnc�±¶��²¦�h­§h�eǌÕĴx`c»ſĜŇƥ�ùmĖ
ĸycƄñǁryƵś�ąo 3L�S;SASY §h�jnecÑįƧmxehƵśx|
c»ſĜĂř�ƄĈ^{wjiČĳżlƵśóÈ�òŻyhn{fŏÓl»ſ
ĜĂřƵśóÈ�Ƈ{moįđìiƄĈ�ąoŖƾvŞĐ^{seŊÒŐƞn
��­moqxa ( ƪvn»ſĜsŞĐyeįđìmx{ƄĈoƕņmģÚs
rr{fancueÇƌlûzőƂnćnƵśóÈnƄĈ�Ħƅiąowjmy
cfÑƵśóÈnƄĈ�Ħƅiąo�h³oàmŞĐyeŦƘżl�h³jyh
7FSNO;MO!YNOVO?H)(Iw !3<7BH))IsŞĐ^{f��¢��ŢơƸın��­
sƥĉx|cǆƠH
�Imqnhv 7FSNO;MO!YNOVO? sčƹx|hn{fyry
lsyewnxol�h³o 3L�S;SASY §h�nƵśóÈmķt�qncƄĈ�
ąlehn{jw}mƯũsm{f3L� S;SASY §h�oƄñǁmÝgnh»ſĜ
Ăř�Ƶś^{wjsit{cue¨¯µ�h§h�j�±¶��²¦�h­
§h�io� h^{wjsitln»ſĜĂřnƵśsÇƌim{jnož
mèssm{sean½ƦiƵśmäƻōsšnjnoŭĻvm{fancue
3L� S;SASY �ųňjycƄĈ�ąoàŞ�h³ioƩöæmqnhķƺġyhn
{őƂnƭiƯũsm{jĄpy|cfawieƩöæĨmĐœyhncīƀé
ØĠećêǇßĠeĽǄęƱĠeųşƲŢĠyjçƆiÍƎ�ąece3L�S;SASY
mÞy_ƝŌnƵśóÈ�ŘƤżmƹn{wjiőƂnćn»ſĜĂřƵś�
ĪúycĦƅĂř���h�°¶¡�¦±�¶im{  7!#? �ƩöænĂř
���h�°¶mčƹycf 7!#? n���h�°¶¡�¦±�¶nÐƺ�
ŋ 
�
 iĥycf�



� (��

�
ŋ 
�
g 7!#? n���h�°¶¡�¦±�¶nÐƺ�

ĻŜöæĨnù®¶ him{ćêǇßĠjĽǄęƱĠnĲĚǆƠnŋ�ĔĄmŶĭs
đŎycf�

�


�
�
�
�� ¨¯µ�h§h��

¨¯µ�h§h�ioîÁılkŠŐƞın�¶¡�ĩƍǅ�ùm��­n
»ſĜĂřnƵś�ąofŠŐƞın�¶¡�ĩƍǅo·Ã 
 ınvn�Ęƹ
ye�¶¡�ĩƍǅoÑ�h�§h�xzĮƇycf�


� CA?Y;4cVYMO;A?YA_]�=_?=_?KA_]g�®²�­±����� �
l ��¢��jƆzǈƓƅƞư�

Phase1�Multi exon#-&�1+

Phase2�Single exon#-&�1+

,*0(��"�	'.3
��, ���,����� ,��

Spaln

Trinity Oases

GMAP

HISAT2

StringTie2

%)���

Augustus SNAP

��!
���� RNA-seq���
Genome-guided assemblyDe novo assembly

Ab initio���

Filter

Phase0�$exon�����/2

� ��
��

� ��
��



� (,�

l 7MRS;YLK]O xz (	
. Ƌ - ôm��¶µh�H)
I�
(� 3=Y]ASMRY=_]�TK=Y;SM_]g«�«��

l ��¢��jƆzǈƓƅƞư�
l C�
�	 �·Ã EB n�h�§h�xz��¶µh�H)�I�

RAA=0%%aaa�4O;ONKAKLK]O�M;%KTK-4O;Y:O-(	
,

(/�RA:V�
)� CKMMY4VY]]_]�UYaKVOC]USSg�©�­��

l ðƄÕżmǈƓƅƞưmînjx|{ƐĒƅƞư�
l CUYa-
�
 � ?54� �h�§h�xz��¶µh�H),I�


� :Y:Y�]K=SO;]g¢��
l ���h�°¶ƹn�h�sĵĪyhqzĊ¿ŘŀƅƞnųiČv

»ſĜĂřnŏÓōsćnjáťx|{f�
l 9B5R).�=
( � ?54� �h�§h�xz��¶µh��

C=KV;�C�(�)�)H)-I�ƹnh��­ƍǅmŤyhŃã
ın�¶¡�ĩƍǅn�¦
±��¶��Ąƿyc«�£¶��ąecf«�£¶�ycóÈnųie¤´h
­�¤�lkiƍǅnƁųmĳğ��¶�ÛtóÈo·ĆnÊŒiļÏycf�
�


�
�
�(��B?3�]O[ §h��

B?3�]O[ §h�ioŽĬĕƞn²h��h��ùm��­n»ſĜĂřnƵ
ś�ąofB?3�]O[ §h�nƵśmo²h����­ƍǅm«�£¶�ye«
�£¶�óÈry»ſĜĂř�Ƶś^{ 4O;Y:O�4_SNON�K]]O:LVc je²h��
h����¶¥³^{wjiƇy|{»ſĜƍǅ���­ƍǅm«�£¶�^
{wji»ſĜĂř�Ƶś^{ NO�;YCY�K]]O:LVc n ( fn�¦µh�mƟv{
wjsit{fƩ¡�¦±�¶ioÇƌlûzćÙƂnƵś�ąocumeǀƦ
nįƧry»ſĜĂřnƵś�ąecflqeƩÊŒioŢơƸıryĮƇyc
ŢơƸıƴƼn B?3�]O[ ²h��ŢơƸıeƨ�¶�ƸıeăÌın ) ımç
ŹyhĘƹycf�
n 9O;Y:O�4_SNON�K]]O:LVc�

� :�C3D(�C�(�
�	H).I�ƹnh B?3�]O[ ²h����­ƍǅm«�£¶�

ycf�
(� CA?S;4DSO(� C�(�	H)/I�ƹnh«�£¶�óÈry»ſĜĂřnƵś�ą

ecf�



� (-�

)� Ƶśx|c»ſĜnātoÑ¤´h­i Y=O;�?OKNS;4� P?K:Oi·Ć #B8
jãĹj�Ƶśye]S;4VO�ObY; »ſĜnŅĈoČŷn #B8 nāt�čƹ
ye:_VAS�ObY;�4O;O nŅĈo CA?S;4DSO sƥĉ^{āt�čƹycf�


� D?K;]6OMYNO?�C�����	�
iRAA=]0%%4SAR_L�MY:%D?K;]6OMYNO?%D?K;]6OMYNO?j�ƹnh #B8 Ƶ
ś�ąne#B8 ŷǍ/	�L= nƍǅ�čƹycf�

n 6O�;YCY�K]]O:LVc�

� D?S;SAc�C�(�.�
H
	Ij #K]O]�C�	�(�	/H

I�ƹnh B?3�]O[ ²h�n��

¶¥³�ąecf�
(� ��¶¥³óÈryƍǅŷ1)		�L= nóÈ�ļÏycf�
)� 56�:�D�C�
�.�
H
(I�ƹnh SNO;ASAc s 
		�im{ńŷlƍǅ�Įzļ

ncf�

� 9!3A�C�(	
.�	-�	
H
)I�ƹnhw|rimƇy|cƍǅ���­ƍǅ

m�¦±��¶��Ąƿyc«�£¶��ąecf�
�� 9!3A nóÈxzeSNO;ASAc1/��nóÈ�ļÏycf�
,� D?K;]6OMY?NO? �ƹnh #B8 Ƶś�ąne#B8 ŷl/	�L= nƍǅ�čƹ

ycf�
�


�
�
�)��3L�S;SASY §h��

3L� S;SASY §h�io»ſĜŇƥ�ÕĴx`hĖĸycƄñǁry��­ƍǅ
Ńn»ſĜĂřnƵś�ąof3L� S;SASY §h�inƵśio�±¶�ª�¶l
knŽĬ¾ĜƴƼn²£h�ƍǅ�»ſĜĂřjƊħyhÿec»ſĜĂř�
Ƶś^{Çƌōsm{fwnxolÿz�Ɣv{cumer_o��­ƍǅŃn
²£h�ƍǅ�ƈŻycfĤmÕĴ����đŎyeČþm 3L�S;SASY mx{»
ſĜĂřnƵś�ąecf�
n ��­ƍǅŃn²£h�ĂřnƈŻ�

� BO=OKA!YNOVO?�C�(�	�
H

IŢơƸıeƨ�¶�ƸıeăÌınÒ��­ƍ

ǅry ) ıýƳn²£h�ƍǅ�ƈŻyci�¦�°¶g� DBCA?_MAjf�
(� BO=OKA!K]UO?�C�
�
�	H
�I�ƹnheįĺ 
 iđŎyc ) ıýƳ²£h�

ƍǅeBO=4K]O�(	
.
	(,H
,Ie6PK:�C�)�
H
-InŇƥ�ĔĿye��­ƍ
ǅŃn²£h�ƍǅn¸ű�ƈŻye? i²£h�ƍǅ�«��ycfw



� (.�

nģe�;YVYa �¦�°¶�ƹnhŽĬ¾ĜƴƼiolnjĄpy|{
]S:=VO� ?O=OKA j VYa�MY:=VObSAc� ?O=OKA n²£h�ƍǅo«��Ťłry
ļÏycf�

n ÕĴ���nđŎ�

� 
�(�
�( n B?3�]O[ §h�n 9O;Y:O�4_SNON�K]]O:LVc nóÈry ]S;4VO�

ObY; »ſĜ�ļÏycfÕĴ���moÇƌlûzćőƂn»ſĜŇƥ
�ƹn{Ɩƺsm{se]S;4VO�ObY; »ſĜjƏŻx|{óÈmoŮƣÄ
x|cvnwä»ſĜƴƼnvnsÛr|{ÜøōsmzeÑƄñǁvƈ
İim{Çƌōsm{cuim{f�

(� BO=OKA!K]UO? nóÈryeObY; n½Ɯs²£h�ǂ¼i]S:=VO�?O=OKA j
VYa�MY:=VObSAc�?O=OKA �ļujjķƝ^{ƍǅoeŽĬ¾ĜƴƼnÿzn
Çƌō�ĄƿyeÕĴ���nĀƤryļÏycf�

)� 
�			 ƍǅ�±¶�­mŴĸyeÕĴ���jyhčƹycf�
n 3L�S;SASY mx{»ſĜĂřnƵś�

� 3_4_]A_]�C�)�)�(H
.Ij C?3A�C�(		,�	-�(.H
/I�ƹnhea|b|ÕĴ

���ry»ſĜĂřƵśncunƄñǁ�Ėĸycf�
(� 3_4_]A_] j C?3A �ƹnhe²£h�ǂ¼i]S:=VO� ?O=OKA j VYa�

MY:=VObSAc�?O=OKA �ļuj�«��yc��­ƍǅmŤyh»ſĜĂřn
Ƶś�ąecf�
�


�
�
�
�� ƵśóÈnƄĈ�
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üè¸êéåª·ÍÞ�ħ·ÍÞ�Ųʢǰ�øpuƂ¡¤�y˼¬êé̜ǭ�
àæç«Ô�üè¸êéåª·ÍÞ�Ųʢǰ��óa¶Æè�̄ĩ�øp�Ǟ
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.	)� ȇƉ�
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ħ�sp��ĩ×}¤�{��x±ÌÑèçǭ�˩̷ūĩ����y˽ Ȑ��
��±ÌÑèç + ǭ�øpu�� q�ŭȰ}¤��‒��p�žȑ~�ŻĔ
§Ǟ�y�

±ÌÑèçǭĸ�øp§ȅ��˵ƫ~� Mc[CYf�Yh�UC	�
((0 �̿˪R))S��x
˩Ŀʺɯȩʐ�ŻĔ‒¡±ÌÑèç�ǭ˩Ď�ɌȡȭcƟȡȭɍłd)1- ˿c
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�p����o¢x±ÌÑèç�öȆʔǭ˩Ď§Ǟ�çaÃ�ɥƽ~�p��x
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ƣĞǭ�±ÌÑèçŤĆǭ�·ÍÞȗ˵§̝p�ǭ˩Ď̞ý�žȑ§ƥq{�
�~�y��xɑɁǶɻ�６ƘǶɻº¬¿�˰ɋdðƧǶɻǋ�Ņǿe�ȩʐx
Ƌɪũ�ùʗƠɛěȶxǶɻĸ�÷Ƿ§ȩʐ�£ùʗǎ̫ʧěȶ§ƥpxĥǭĥ
Ğú�ȥĎʔ�ʿŰ§ʉƵ~�yǝ�xǭĸ˩Ď̲úɷǀ�ǭĸùʗǎˏĪ§ƥ
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GJD: §̝p� ) Ƌɪ�·ÍÞ‒¡Ƕɻǋ§ȩʐ~�yGJD: � GJD: àç
æR.S§ĝ̰~����x ¢ȱĩ�ɒ�ɮr̨��§ˈĂ~�Ƕɻǋ�ȩʐ§
ƥq{�u�v£yǶɻǋ�ȩʐ� GJD: �y��wx˧ȬƋɪ�·ÍÞȗ˵
§̝p£{�� GJD:  ¢�ȱĩ�Ƕɻǋȩʐ§ƥq{�u�v£ DiCh]dCY�
JYeiYbh]UCCm� DUf_cj]Ub� :cUCYgWYbhdðƧ DJD: �ŅǿeàçæR./Suɥƽ�
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��Ó®a½êµ�ºêóæȬ�øp� ��Ȳ�£āş§Ĝ＊~�yGJD: 
�ǥƥ�ðč�ǫȄ�ƥ��y�

)	 9N8%D<D §̝p�·ÍÞ¼a¶ê¾§ƥ�� + ǭ 
) Ƌɪ� G< åa
éd˚ 
%)e§ʨǭ�åÓ©çê¾ˀ̻�ÜÆÒêµ§ƥ��yåÓ©ç
ê¾ˀ̻��ɩ˫̜ǭ� D]mUnU_]()x˼¬êé̜ǭ� G?i_Yh()xƣĞǭ
� #gfUYC(, ‒¡Ơ？~�ħ·ÍÞˀ̻§̝p�y�


	 ǟƿ~� Gmh?cb ¾´åóè§̝p�ÜÆÒêµŻĔ‒¡x8J≤OJ ��
£ q�åaéu˧ȬĖȆ�ÜÆÒêµ}¤�p�Ʒʕ�ÜÆÒêµĖ
Ȇuǡˮ�v�pŻĔ�ň̟ȯ JEG �ƅý��£��ȉĢ~�y�

+	 ÜÆÒêµŻĔ‒¡ɖʶzŹǢ� £ªä¬ßêèü¾§Ǵȱ�£õ�
>8KB � IYUC][bYfKUf[Yh:fYUhcf � #bXYCIYUC][bYf §̝p�èa²æå
ªä¬ßêè§ǥǒ~�y�

,	 ˽ěȶ��̼ɤ~�ˀ̻uő�¡¤£��xǟƿ~� Gmh?cb ¾´åóè
§̝p�ÜÆÒêµŻĔ‒¡ gWUZZcCX ʊ4)((� _Vd �ɹp gWUZZcCX ˀ̻�
ÜÆÒêµ}¤�ŻĔ§Ǫ¢ȉp�yÜÆÒêµƑ�ɹp gWUZZcCX ˀ̻§
ȉp���xɹp gWUZZZcCX ˀ̻�̢̕�£åaé�ü¾ªä¬ßêè§
＊y£���o£y�

-	 DJD:%KccCg �ÜÌâªæd?hhdg2''[]h?iV	Wca'ghgW?]ZZ'agaW%hccCge�
ǹp J8DhccCgx9WZhccCgj	)	1d?hhdg2''[]h?iV	Wca'gUahccCg'VWZhccCgex
VUa:UCCYf	dm §̝p�ÜÆÒêµŻĔ‒¡ jWZ Ó©¬ædJEG ȗ˵e�
aUg_ Ó©¬ædǸ˩�ÜÆÒêµ}¤�̲ú�ȗ˵e� 
 Ó©¬æ§
gWUZZcCX ˀ̻|��ȲȰ~�y�

.	 JEGUVCY Ð¬óä¬êd?hhd2''C?+C?+	igYfg	gcifWYZcf[Y	bYh'gbdUVCY	g?haCe
� ǹ p x ¼ ã a è å a é § û ô � Ü Æ Ò ê µ � £ � � � ˕ ̞ �
aUddUV]C]hm�aUg_ Ó©¬æ§ gWUZZcCX ˀ̻|��ƿȰ~�y�

/	 DJD:%KccCg � [YbYfUhYTaiCh]?YhgYd	dm� §̝p�x{¤���ƿȰ~�
+ ��Ó©¬ædjWZ Ó©¬æxaUg_ Ó©¬æxaUddUV]C]hm�aUg_ Ó©¬
æe§ GJD: �ǥƥ�˕̞�ʶ̳Ó©¬æ�˰ĵ~�y�

0	 DJD:
�j	
	)	)R/(S§̝p� GJD: §ǥƥ~�y�
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�ɐ��Ƌɪ�ǶɻǋȩʐŻĔ§Ğú|��˚Ǟ~�p£y��x+ ǭ / Ğú�
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DGK �Ņǿeðɍ��ʨʉ~�ÐÃaê§Ǟ~�p�y{¤�ĥĞú�Ƌɪu
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�pʒ�ĞȪ̆�ʏč� ��ɰ̧ɴuĳǽ~x��{�uĥĞúĸ�ùʗǎ
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Ǟ~�p�y?UCC�Yh�UC	�
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ɰ�ºê¹ȏĞúuɥƽ~�s¢R
Sx{�Ğú�Ɯɰ�Ȳɝú�͆Ķřuȴɩ
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Ƕɻǋȩʐ�sp� DGK ðɍ� + ǭ�Ƕɻǋ�ÐÃaê�ʨʉ~�p�{
�xùʗƠɛěȶ‒¡¬êépɩ˫̜¾¶aæ�ùʗƠɛ§˛Đ�£�ȩʐɑɁ
Ȭu ) ��ǜ�Ʒʕ�àçæ��£{�‒¡x+ ǭ�ŗʎɑɁǶɻ‒¡˩Ď~
�{�uĩ×�v�y��xùʗƠɛěȶ� £ĥƋɪ�ùʗƠɛ‒¡ + ǭ�
ùʗĬʔ�øpxɩ˫̜ǭʰ�sy£Îé¬�ʬö}x˼ ¬êé̜ǭʰ�sy£
Ƕɻĸ�øpuǞ}¤xŲʢěȶ�ŻĔ§ǑǛ�£ŻĔuʫ¡¤�yǶɻǋȩʐ
‒¡ DGK �ǜł�ĥĞú�ʭ̩~�ǶɻuŭȰ}¤�{�‒¡ DGK ��ŷ
ʔ�ĞȪ̆�ʏč� £Ƕɻĸ�˨̥ʔ�Ɣ̫ɓģu±ÌÑèç + ǭ�ǭ˩Ď
�āş~�{�uŚwǞƳ}¤�yǭĸ˩Ď̲ú§ɷǀ�£�·ÍÞɐɪ�ǭ
ĸu˩Ď~�p�{��ȔŅ�ďɀ§ǑǛ~�p£y��x·ÍÞ¾¶aæ�ˏ
Ī��šɺ�ǭĸ�˩Ď~�̲ú§ʬʐ�v�‒��uxùʗǎ¾¶aæ�ǭ
ĸˏĪ§ƥq�ɩ˫̜ǭ�ƣĞǭ�·ÍÞ�sp�・úʕĉ�ƲȻuƂ�‒�
�y}¡�x+ ǭ�ʭ̩~�ŭȰ}¤��Ǐ¦¤£Ơɛ˰ö̲úuĩ×}¤x�
�̲ú�� dCYl]b Ó©üåa�ùʗǎuɥƽ~�y{¤¡u±ÌÑèçǭĸ�
øp�Ŵu��p£ĒʽȯuƤr¡¤£ux}¡�£ěȶ‒¡žȑu˕̞�o
£y�
� �



� /-�

ɱ / Ȑ� Ż̿�
±ÌÑèçǭĸ�·ÍÞ�øp�ǭ˩Ď̞ý§ě̄�£{�§̊ʔ�~�x

˽ƀŒ�sp�ȅ��±ÌÑèç�˼¬êé̜ǭ�ƣĞǭ�ħ·ÍÞ�éäÓ
è·ÍÞˀ̻s �üè¸éåª·ÍÞ�ıɐʊˀ̻§Ơ？~xɩ˫̜ǭx˼ ¬
êé̜ǭxƣĞǭ�±ÌÑèç + ǭĸ�ˏĪ·ÍÞěȶ§ǥǒ~�y�

��xħ§Ļ��·ÍÞ�sy£±ÌÑèç + ǭĸ�øp�ˀ̷̻ǙʜǇǽx
ŲʢěȶxùʗƠɛěȶ� + ��ěȶŻĔ‒¡Ǟ}¤�y) �̊�ˀ̷̻ǙʜǇ
ǽ��x±ÌÑèç + ǭĸ�üè¸êéåª�ħ�·ÍÞˀ̻�̷Ǚʜ��¤
�¤ 1
�� 10��o¢x{¤�Łɿ�ˮǭĸ�o£ÑèfÅêÐê½a�ɘʟ
�£̷Ǚʜ�o��y
 �̊�Ųʢěȶ��üè¸êéåª·ÍÞ�ħ·ÍÞ�
̮˷�ǭ˾�̄ĩ�ö�£´çaé§ŭȰ~�p�y}¡�x+ �̊�ùʗƠɛ
ěȶ��ƈƽ�˩̷�Ľ�p�ɑɁȬdBe§ + �ďʐ�£� + ǭĸ�ö�£ù
ʗƠɛ§Ǟ~�y{¤¡ + ��ŻĔ‒¡xüè¸êéåª�y��wħ�sp
��ɩ˫̜ǭx˼¬êé̜ǭxƣĞǭ�±ÌÑèç + ǭĸ�̄ĩ�øpuɥƽ
�£{�uǞ}¤�y~‒~�u¡xǭʰ�ʆ̊�£� 
 ��ȡ��ʬʈū
¡‒����y) �̊�˼¬êé̜ǭ�àæç«Ô�o£yüè¸êéåª�Ľ
�wɁƥƀŒR..S�˽ƀŒ�sy£üè¸êéåª·ÍÞ�Ųʢěȶ��xà
æç«Ô�˼¬êé̜ǭ�ɧǶɻ�ùʗʔ�ťˮuˡ‒�‒��uxħ·ÍÞ
� £Ųʢěȶ�ùʗƠɛěȶ��àæç«Ô�øpūĩ����y{�{
�‒¡xàæç«ÔǶɻ�ɁƥƀŒR..S‒¡ɔʐ}¤�p£��ɧǶɻ�Śp
Ż��v��pĒʽȯuƤr¡¤�y
 �̊�ɩ˫̜ǭ�Îé¬�o£yÎé¬
�ħ·ÍÞ��Ųʢěȶ�sp�üè¸êéåª‒¡ɔʐ}¤£ ¢�ɧ�ɩ
˫̜ǭ‒¡˩Ď~�p£ūƙuĩ×}¤�y��xùʗƠɛěȶ�� B § + �
ďʐ~�ǜ�ɧ�ɩ˫̜ǭ�ˏ��̄ĩ�ɩ˫̜ǭ�ùʗƠɛ§Ǟ}�xB § ,
�ďʐ~��v��ɧ�ɩ˫̜ǭ‒¡ʭ̩~�ùʗƠɛ§Ǟ~�y{¤¡�Ż
Ĕ�đr�xªè»¬Þ§̝p�ɁƥƀŒ�sp��ɩ˫̜Ƕɻ�ʄ�Îé¬
Ƕɻu˩Ď~�p�{�uǞ}¤�s¢R)(SxÎé¬Ƕɻ�ɩ˫̜ǭ�ëǭ�
��Ā̓ǭ�o£ĒʽȯuƤr¡¤�y~‒~�u¡x˽ ƀŒ��Îé¬� ) Ƌ
ɪ~‒ěȶ�Ļ�£{�u�v�s¡�xÎé¬���ǲ˲Ğú§Ļ��ʞɩ
˫̜‒¡ ¢ɨw�ºêóæ§ǱǶ~�}¡�£·ÍÞěȶ§ƥq˕̞uo£y�

ǝ�x±ÌÑèçǭĸ�ǭ˩Ď̞ý�ě̄§Ǘ��yǶɻǋȩʐ�sp�xĥ



� /.�

Ğú�±ÌÑèç�６ƘǶɻº¬¿�ɚƆu DGKd/( ˿f)
- ˿ʺɍeðɍ�
sp��ʨʉ~�ÐÃaê§Ǟ~�s¢xĥĞú�Ƌɪuŗʎ~�ɑɁǶɻ�
ɢ~�p�{�§Ǟ~�y{�{��xBh) �ǜuƷʕ�àçæ�o£{�§
Ǟ~�ùʗƠɛěȶŻĔ‒¡�ĩ×�£{�u�v�p£y��xDGK �łĸ
‒¡ĥĞú�ö���６ƘǶɻº¬¿�ūƙuŭȰ}¤Ǎ��s¢x{�ǜł
�ʭ̩~�ǶɻuŭȰ}¤Ǎ��{�uȩʐ}¤£yʭ̩~�ǶɻuŭȰ}¤
�Ēʽȯ�o£ DGK �˙ĕƿ̝� £ĞȪ̆�˰ʧuŸ~wxȬ˗˿ʺ�¢
�ĞȪ̆u )
(a �čƧ~�ǜł�o£��R0,Sx{�ǜ�ɰ̧ɴ�ĳǽ� 
£Ğúĸ�˩、uĥǶɻ�・̥ʔī̦§þvŇ{~�Ēʽȯ�Ǹ˩�Ƥr¡¤
£yDGK �ŐŸ�ĞȪ̆�ʏču±ÌÑèç + ǭ�ŗʎɑɁǶɻ§˨̥ʔ�˩
、~�{��öȆʔǭ˩Ď�āş~�Ēʽȯuƨp{�uǞ}¤�y�

ȔŅ�ǭĸ˩Ď̲úɷǀ�sp�šɺ�ǭĸ�˩Ď~�·ÍÞ̲ú§žǽ�
£{���v�‒��uxɿƂ�ˠɠ~�p£±ÌÑèç + ǭĸ�øp§ ¢
Ȓƺ�ʉ�£���x{¤���ěȶ�đr�ùʗǎ¾¶aæ��ˏĪěȶ�
ǥǒ~�y��ŻĔxɩ˫̜ǭ�ƣĞǭ�・úʕĉ�ƲȻ�Ǐ¦¤£ʬʈ§ʅǽ
�£{��ȰƗ~x}¡� + ǭ�ʭǟ�Ň{���Ƥr¡¤£Ơɛ˰öu dCYl]b
Ó©üåa�ùʗǎu´ä¾Ãaș�ɥƽ�£̲ú�Ň{��p£{��˅Ƃ
~�y{¤¡u±ÌÑèçǭĸ�øp§Ȳ�ǽ~�p£ĒʽȯuƤr¡¤£ux
 ¢Ȓƺ�ěȶ‒¡ĩ×§ƥq˕̞uo£y�

ǵ¦¢�x˽ ƀŒ�ôŊ��p�ǿ�£y˽ ƀŒ�sp�˼¬êé̜ǭ�ƣĞ
ǭ�·ÍÞˀ̻§Ơ？~�{��xɩ˫̜ǭðĢ�lǭ�±ÌÑèçƀŒ�ɫ
~�·ÍÞĽ％§ʑŖ�£{�u�v�y{¤���±ÌÑèçƀŒ���¨
��ɩ˫̜�ƥ¦¤�s¢R))Sxɩ˫̜ǭðĢ�±ÌÑèç�ɿƂ�ˠɠ~�
p£yǥƼ�˽ƀŒðɍ��±ÌÑèç�·ÍÞ�ħ�üè¸êéåª�̮˷
��ɩ˫̜ǭ�~‒Ơ？}¤�s¡�R),SR)-Sx·ÍÞ§̝p�ƀŒ�{¤��
ɩ˫̜���ƥ¦¤�p£d̸ R̂)(+SR)(,SR)(-Sey˽ ƀŒ� ��˼¬êé̜
ǭ�ƣĞǭ�·ÍÞˀ̻§Ơ？~�{��xɩ˫̜ǭðĢ�·ÍÞ§̝p�±
ÌÑèçƀŒuİȯĎ}¤£{�ułɬ}¤£��x˽ƀŒ�ɩ˫̜ǭ�˯�
�±ÌÑèçƀŒ�ĝɎ�ľ̘�v£�Ƥr¡¤£y˽ƀŒ� ��±ÌÑè
ç + ǭ�·ÍÞȗ˵uƖġ}¤�{���£uxʲ¬êé̜ǭ�Ĺ~��ºê
óæ§ʶǫ�£{�u�v�xěȶ�Ļ�£{�u�v�‒��y±ÌÑèçǭ
ʰ�ǭĸ�øp§ ¢̄ĩ�£��ʲ¬êé̜ǭ§đr�±ÌÑèç�·ÍÞ
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ěȶ§þvɤvƥq˕̞uo£y��xºê¹ȏȲ˨�ùʗĬʔ�ƀŒ�ʄ�x
˽ƀŒ� q�¬êé̜�ɩ˫̜�Ɯú‒¡ºêóæ§ǱǶ~xŤĆǭĸ§·
ÍÞ‒¡ˏĪ~�̸�{¤���ɥƽ~�py˧Ȭºêóæ§ěȶ�̝p£Ƕ
ɻùʗĬʔ�ƀŒ�xɐ·ÍÞ¼a¶ê¾ ¢� I8;gYeR)(.S� D#>%gYeR)(/S
� q�·ÍÞ�ˤ˩ʔ�̲ú§Ɯw¼a¶ê¾�£ˏĪʔïĐ�ǫ˸u̝p
¡¤£{�uɨpy~‒~�u¡xI8;gYe � D#>%gYe �ʫ¡¤£ JEG �Ȭ
˗‒¡Ȭɂʒʜ�o£��ɫ~�d̸^R)(0SR)(1Sex·ÍÞɐɪ§̝p�˽ƀ
Œ�� 
.
�11,p)0�-+-�11, �� JEG §ěȶ�đr£{�u�v�p£yěȶ
ɫȓ�Ȳ˨ǭ�·ÍÞº¬¿�ÖÈèȽƪʜ��� ��ʫ¡¤£ JEG �Ȭ�
ö�£uxɐ·ÍÞ§̝p£{�� ¢ɨw�çaÃuʫ¡¤£{�‒¡
I8;gYe � D#>%gYe  ¢�ěəʜƨwěȶuƥq{�u�v£�Ƥr¡¤£y
ǥƼ�ºê¹��ɐ·ÍÞ§̝p�ěȶ� ��{¤���Ƃr�‒��ʨǭ
Ƕɻĸ�øp§ɞr£{��ȰƗ~�p£ƀŒ̸�o£R,Sy��xɐ·ÍÞ¼
a¶ê¾§ƥq{��x˽ƀŒ�sp�ǥǒ~�ǭĸ˩Ď̲úɷǀ� q�·
ÍÞɐɪ§̡̈~�ěȶ� GJD: àçæ§̝p�Ƕɻǋȩʐ��ěȶ�˥§Ɯ
z£{�u�v£y}¡�xĥǭŤĆǭĸ�·ÍÞ§Ơ？~�ˏĪěȶ§ƥq{
��xǭʭǟ�ùʗǎ�ʬʈ�Ơɛ˰ö���ěȶɫȓ�đr£{�u�v£
 q��£y±ÌÑèç§Ļ��¬êéfɩ˫̜�ºê¹ȏĞú�Ȳɝ�£Ť
Ćǭĸ�ǭ˩Ď�Ĺ~�{¤��Ɗ¡¤�ùʗȗ˵�Ľ�p�ɨw�ŋ̿u�
}¤�v�uR,SxŨɪʔ�žȑ����}¤�̢�‒��yƯƑ�Î¬¾æa
óÆè ;E8 ¼a¶ê¾�¸¾è�ču£{��·ÍÞɐɪ§̝p�ěȶ�Î
aéæ�ʏw�£�̗ɔ}¤x¬êéfɩ˫̜�ºê¹ȏȲ˨ŤĆǭĸ�ǭ˩
Ď�Ĺ�£ƀŒ�sp��·ÍÞ§̝p�ěȶuƥ¦¤£ q��£�Ƥr¡
¤£y˽ƀŒ�¬êéfɩ˫̜�ºê¹ȏ�Ȳɝ�£±ÌÑèçǭĸ�øp�
ǭ˩Ď̞ý§·ÍÞ‒¡ěȶ~�s¢x·ÍÞ§̝p�ºê¹ȏȲ˨ŤĆǭĸ
ƀŒ�Ɂŧyʔɥƽ�o£�Ɖr£y�
� �
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)	�IYU_U%BiXCU�DC	�Bbckb�UbX�Lb_bckb�9]cX]jYfg]hm��I]g_�cZ�<lh]bWh]cb�UbX�

:cbgYfjUh]cb�JhfUhY[m�]b�h?Y�JYU	�#b2�9YbXYCC%Pcib[�C��>UCCUi[?Yf�G��
YX]hcfg	�NUhYfg�]b�GYf]C	�9cghcb��D82�Jdf]b[Yf�LJ3�
(()	�d	�)1p++	�
Xc]2)(	)((/'1/0%)%,.)-%),1+%(T
	�


	�MYfcb�A��JhUZZcfX%Ja]h?�D��;YMUbh]Yf�C��KifU_�<	�FjYfj]Yk�cZ�X]ghf]Vih]cb�
dUhhYfbg�cZ�ncclUbh?YCCUhY�JWCYfUWh]b]U	�=fcbh�DUf�JW]	�
()-3)	�
Xc]2)(	++01'ZaUfg	
(),	(((0)	�

+	�BYmgY�A��:fUbXUCC�<;��KccbYb�IA��DYmYf�:G��KfYaC�<8��I][]bcg�:	�K?Y�gWcdY�
cZ�diVC]g?YX�dcdiCUh]cb�[YbYh]W�XUhU�Zcf�#bXc%GUW]Z]W�aUf]bY�ZUibU�UbX�
ZihifY�fYgYUfW?�cddcfhib]h]Yg�]b�h?Y�fY[]cb	�9iCCYh]b�cZ�DUf]bY�JW]YbWY	�

(),31(2,/p/0	�

,	�:UfdYbhYf�B<��9UfVYf�G?��:fUbXUCC�<;��8VCUb%CU[aUb�DU:8��8aVUf]mUbhc��
DU?UfX]_U�>E��Yh�UC	�:cadUfUh]jY�G?mCc[Yc[fUd?m�cZ�h?Y�:cfUC�Kf]Ub[CY�
UbX�#adC]WUh]cbg�Zcf�DUf]bY�DUbU[YaYbh	�AcifbUC�cZ�DUf]bY�9]cCc[m	�

())3
())2)p),	�

-	�Gf]WY�J8��?cCnaUb�I��EYUf�KA��NU]bkf][?h�G:	�:cfUC�fYYZg�dfcachY�h?Y�
YjcCih]cb�cZ�acfd?cCc[]WUC�X]jYfg]hm�UbX�YWcCc[]WUC�bcjYChm�]b�CUVf]X�Z]g?Yg	�
<WcCc[m�CYhhYfg	�
())3),2,.
p1	�

.	�C]�?��;ifV]b�I	�#bZYfYbWY�cZ�?iaUb�dcdiCUh]cb�?]ghcfm�Zfca�]bX]j]XiUC�k?cCY%
[YbcaY�gYeiYbWYg	�EUhifY	�
())3,/-2,1+p.	�

/	�GfUhW?Yhh�DJ��:UVUCCYg�:=��N]CaYg�A:��DUhh?Ykg�J��DYCC]b�:��JkYUhaUb�
?G8��Yh�UC	�K?]fhm�PYUfg�cZ�IYgYUfW?�cb�:fckb%cZ%K?cfbg�JhUfZ]g?��)10.p

().�2�JW]Ybh]Z]W�8XjUbWYg�UbX�<aYf[]b[�Fddcfhib]h]Yg	�;]jYfg]hm	�

()/312,)	�

0	�PiUgU�?��?][Ug?]aifU�P��EcaifU�B��PUgiXU�E	�;]Yh�cZ�8WUbh?UghYf�
VfYj]gd]big��g]VC]b[�gdYW]Yg�cZ�h?Y�WcfUC%YUh]b[�Wfckb%cZ%h?cfbg�ghUfhZ]g?��
8WUbh?UghYf�dCUbW]�gYbgi�CUhc	�
()/	�Xc]2]bZc2Xc]')(	-+,+'Vag	
()/	)(+
	�
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1	�?UgndfibUf�>��Jd]Yg�D	�8b�]bhY[fUh]jY�UddfcUW?�hc�h?Y�hUlcbcam�cZ�h?Y�
Wfckb%cZ%h?cfbg�ghUfZ]g?�gdYW]Yg�[fcid��8ghYfc]XYU2�8WUbh?UghYf�2�8�fYj]Yk�
cZ�bUaYg�UbX�WcadUf]gcb�hc�fYWYbh�acCYWiCUf�XUhU	�QcchUlU	�

(),3+0,)2
/)p0,	�

)(	�E]g?]XU�D��CiWUg�AJ	�>YbYh]W�X]ZZYfYbWYg�VYhkYYb�[Yc[fUd?]W�dcdiCUh]cbg�cZ�
h?Y�:fckb%cZ%h?cfbg�ghUfZ]g?�h?fci[?cih�h?Y�GUW]Z]W�fY[]cb	�DUf]bY�9]cCc[m	�
)1003102+-1p.0	�

))	�Mc[CYf�:��9Ybn]Y�A��CYgg]cg�?��9UfVYf�G��Ncf?Y]XY�>	�8�h?fYUh�hc�WcfUC�fYYZg�
aiCh]dC]YX7�=cif�gdYW]Yg�cZ�Wfckb%cZ%h?cfbg�ghUfZ]g?	�9]cCc[m�CYhhYfg	�

((03,2.1.p1	�

)
	�J?Uk�BC	�:cbZC]Wh�VYhkYYb�biWCYUf�UbX�a]hcW?cbXf]UC�;E8�d?mCc[Yb]Yg�cZ�U�
fYWYbh�gdYW]Yg�fUX]Uh]cb2�N?Uh�ah;E8�fYjYUCg�UbX�WcbWYUCg�UVcih�acXYg�cZ�
gdYW]Uh]cb�]b�?UkU]]Ub�Wf]W_Yhg	�GE8J	�
((
3112).)

p/	�

)+	�N]Ybg�AA��BiWnmbg_]�:8��JhYd?Ybg�GI	�;]gWcfXUbh�a]hcW?cbXf]UC�UbX�
biWCYUf�[YbY�d?mCc[Yb]Yg�]b�YamX]X�hifhCYg2�]adC]WUh]cbg�Zcf�gdYW]Uh]cb�UbX�
WcbgYfjUh]cb	�9]cC�A�C]bb�JcW	�
()(3112,,-p.)	�

),	�PUgiXU�E��?UaU[iW?]�D��JUgU_]�D��EU[U]�J��JUVU�D��EUXUc_U�B	�:cadCYhY�
a]hcW?cbXf]UC�[YbcaY�gYeiYbWYg�Zcf�:fckb%cZ%h?cfbg�ghUfZ]g?�8WUbh?UghYf�
dCUbW]�UbX�8WUbh?UghYf�VfYj]gd]big	�9D:�>Ybca]Wg	�
((.3/2)/	�

)-	�?UCC�DI��BcWch�BD��9Ui[?aUb�BN��=YfbUbXYn%MUCjYfXY�JC��>Uih?]Yf�
D<8��?UhCYVYf[�NC��Yh�UC	�K?Y�Wfckb%cZ%h?cfbg�ghUfZ]g?�[YbcaY�Ug�U�[i]XY�
Zcf�V]cWcbhfcC�cZ�h?]g�WcfUC�fYYZ�dYgh	�EUhifY	�
()/3-,,2
+)p,	�

).	�?UgndfibUf�>��Mc[CYf�:��Nvf?Y]XY�>	�GYfg]ghYbh�>Udg�cZ�BbckCYX[Y�Zcf�
EUa]b[�UbX�;]gh]b[i]g?]b[�DiCh]dCY�JdYW]Yg�cZ�:fckb%cZ%K?cfbg%JYUghUf�
]b�h?Y�8WUbh?UghYf�dCUbW]�JdYW]Yg�:cadCYl	�;]jYfg]hm	�
()/312

	�
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