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Strategy Perturbation at x=6
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Feedback Volatility Coefficient for concentrated and distributed strike prices
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Volatility Coefficient for multiple strike times and prices

È Å¼ÇI3�Î�»	'�Ð /�±9Ï)º�³�´BË�Åh³hÅ¼Ë.ÃP=-º8» � µ�Å¼»@Ä8Ë + � ������� �~*�º0Î)½.Ë�Î�Å¼¶0»-Ë�Å¼¾(»'½ B � �I'�� B � '�� B �:5C'-´BÄ�¿�½.Ë�Î�Å¼¶0»-Í�Î�Å�µ�»'½o7*�T7�� # � < </<��F/�Ð
� ��m�� ���k�� �2��l nG����n �Fm�
�pT����

/y»(¹�´CE0»�Í�Î�»'½.»@Ä8Ë�»'¿y´BÄ�¿y´BÄ�´�³¼Ã@#@»'¿y´BÄyº0Í�Ë�Å¼º0Ä�½6Í�Î�Å�µ�Å¼Ä�Ç�¾(º�¿8»À³�Ë�¹�´BË�´0µ@µ�ºI3�Ä8Ë�½6½.»À³:*�·dµ�º0Ä�½�Å�½.Ë�»@Ä8Ë�³¼Ã *�º0Î�Ë�¹�»
»ÀÊ�»'µ�Ë6º+*�¿8Ã8Ä�´B¾ÆÅ�µ�¹�»'¿8Ç�Å¼Ä�ÇOº0Ä�Ë�¹�»PE0º�³�´BË�Åh³hÅ¼Ë.Ã�º+*}Ë�¹�»"3�Ä�¿8»@Î�³¼Ã�Å¼Ä�Çy´0½�½.»@Ë'Ð�È�º�³h³¼ºt(�Å¼Ä�Ç�È�Î�»@Ã�´BÄ�¿w¸0Ë�Î�»@¾(¾(»
y #�# {dÁ�(
»(µ�º0Ä�½�Å�¿8»@Î�Ës(
º3µ�³�´0½�½.»'½6º+*}Ë�Î�´0¿8»@Î�½@Á9Î�»v*�»@Î�»@Ä�µ�»G´BÄ�¿OÍ�Î�º0Ç0Î�´B¾ Ë�Î�´0¿8»@Î�½@Ð /y»�Ë�¹�»@Ä Å¼Ä�µ�º0Î�Í�º0Î�´BË�»�Ë�¹�»
Å¼Ä}|~3�»@Ä�µ�»�º+*�Ë�¹�»6Í�Î�º0Ç0Î�´B¾ Ë�Î�´0¿8»@Î�½�Å¼Ä8Ë�º(Ë�¹�»6Í�Î�Å�µ�Å¼Ä�Ç3º+*�Ë�¹�»6º0Í�Ë�Å¼º0Ä Ð � ¹�Å�½�³¼»'´0¿�½
Ë�ºG´�Ä�»)( *~´B¾ÆÅh³¼Ã3º+* Ä�º0Ä�·
³hÅ¼Ä�»'´BÎ�Í�´BÎ�Ë�Å�´�³ ¿�ÅhÊ�»@Î�»@Ä8Ë�Å�´�³�»CHI3�´BË�Å¼º0Ä�½
Ë�¹�´BË
Î�»'¿@3�µ�»�Ë�º�Ë�¹�»�µ�³�´0½�½�Å�µ@´�³�²�³�´0µ�¶8·.¸8µ�¹�º�³¼»'½�¾(º�¿8»À³ Å¼Ä3Ë�¹�»�´BÉ�½.»@Ä�µ�»
º+*�Í�º0Î�Ë *�º�³hÅ¼º¥Å¼Ä�½s3�Î�´BÄ�µ�»�Ë�Î�´0¿�Å¼Ä�Ç�Ð � ¹�»�½.º�³$3�Ë�Å¼º0Ä�½-Ç�Å$E0»�Ë�¹�» *�»@»'¿8É�´0µ�¶G´0¿WYZ3�½.Ë�»'¿�Í�Î�Å�µ�»6º+*�Ë�¹�»�º0Í�Ë�Å¼º0Ä3´BÄ�¿�Ë�¹�»
Í�Î�º0Ç0Î�´B¾ Ë�Î�´0¿8»@Î�½)r9¹�»'¿8Ç�Å¼Ä�Çy½.Ë�Î�´BË�»@Ç0Ã0ÐA�Oº0Î�»@ºtE0»@Î'Á9ºI3�Î�¾(º�¿8»À³}Í�Î�ºtE�Å�¿8»'½�´?HI3�´BÄ8Ë�Å¼Ë�´BË�Å$E0»(»'½.Ë�Å¼¾G´BË�»(º+*}Ë�¹�»
º0É�½.»@ÎTE0»'¿ Å¼Ä�µ�Î�»'´0½.»�Å¼Ä?E0º�³�´BË�Åh³hÅ¼Ë.ÃO¿@3�»�Ë�º(Í�Î�º0Ç0Î�´B¾ Ë�Î�´0¿�Å¼Ä�Ç�Ð

Ì�Ä�»�(�´'Ã Å¼Äf(�¹�Å�µ�¹�Ë�¹�»�½.»À³:*�·dµ�º0Ä�½�Å�½.Ë�»@Ä8Ë6º0Í�Ë�Å¼º0ÄOÍ�Î�Å�µ�Å¼Ä�ÇO¾(º�¿8»À³�½�µ@´BÄOÉ�»"3�½.»'¿ Å�½ *�º0Î 1��F2 � �,�
2 ����6Ë�¹�» *�Î�´0µ�·
Ë�Å¼º0ÄGº+* Ë�Î�´0¿�Å¼Ä�Ç�Ë�¹�´BË}Å�½
¿8º0Ä�» *�º0Î
Í�º0Î�Ë *�º�³hÅ¼º¥Å¼Ä�½s3�Î�´BÄ�µ�»0ÐH/y»6´BÎ�»6½.ËT3�¿8Ã�Å¼Ä�Ç(Ë�¹�Å�½
´BË
Í�Î�»'½.»@Ä8Ë'ÐG0�Ä�º0Ë�¹�»@Î}Å�½�½s3�»
Ë�¹�´BË
Î�»CHI3�Å¼Î�»'½�´BË�Ë�»@Ä8Ë�Å¼º0Ä Å�½}Å¼Ä�µ�º0Î�Í�º0Î�´BË�Å¼º0ÄOº+*x*�»@»'¿8É�´0µ�¶G»ÀÊ�»'µ�Ë}Å¼Ä8Ë�ºG½.Ë�º�µ�¹�´0½.Ë�Å�µ�E0º�³�´BË�Åh³hÅ¼Ë.Ã3¾(º�¿8»À³�½
Ë�¹�´BË�´BÎ�»
É�»'µ�º0¾ÆÅ¼Ä�ÇG¾(º0Î�»�´BÄ�¿G¾(º0Î�»6Í�º0ÍK3�³�´BÎsÅ¼ÄOË�¹�»�Å¼Ä�¿@3�½.Ë�Î�Ã0Ð

� n�������� �T�Rl��2� �h�	����


/y»3´BÎ�»(»vV�Ë�Î�»@¾(»À³¼ÃwÇ0Î�´BË�»v*\3�³�Ë�ºyÂ6´BÎ�Î�»À³h³�Â23�� » *�º0Î�µ�º0Ä@E0»@Î�½�´BË�Å¼º0Ä�½�´BÄ�¿w´0¿@E�Å�µ�»3º0ÄwË�¹�»3½s3�É~Y�»'µ�Ë'Á)´BÄ�¿yË�º
��´BÄ�½�È65º�³h³¼¾(»@Î *�º0Î
É�Î�Å¼Ä�Ç�Å¼Ä�Ç3Ë�¹�»6Í�Î�º0É�³¼»@¾ Ë�º�ºI3�Î�´BË�Ë�»@Ä8Ë�Å¼º0Ä Ð

�g���C�Rk��	��nG�R

�	��
 ����� c�adj'c�bdf��6�Bk.e@`8x0e@b.x�-c�lBgoe@kdghm'`0f-_Ii�t0nhghc�x6gh`�-t0kdghm'`��9bdm0a.c�fdf�e@f��9bdc�xBgoa.kdm'bdf�mrq��0{0kd{0bdc6�Bkdm0adj�9bdgoa.c���e@bdg �

e@v0ghnhghkIpB�������  ����@£ ��!� ��#"�$ £ �8 ��#%'& �#(0� )�*�),+-)�.�/0� �10 . � �

�I�



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

0.45

0.5

Time t

V
ol

at
ili

ty
 C

oe
ffi

ci
en

t

Variation along a price trajectory

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
0.44

0.46

0.48

0.5

0.52

Time t

V
ol

at
ili

ty
 C

oe
ffi

ci
en

t
Variation at fixed x=5

È Å¼ÇI3�Î�»f'�Ð:58±OÏ)º�³�´BË�Åh³hÅ¼Ë.Ã =-º8» � µ�Å¼»@Ä8Ë *�º0Î3½.Ë�Î�Å¼¶0»OË�Å¼¾(»'½ B � �I'�� B � '�� B �:5t'O´BÄ�¿�½.Ë�Î�Å¼¶0»OÍ�Î�Å�µ�»'½A7*�T7�� # � < </<��F/y´BË
��"�'�Á�´BÄ�¿3´�³¼º0Ä�ÇG´�Í�Î�Å�µ�»�Í�´BË�¹"#�$.Ð
� / 
�� ��� goadj�� �-`Gkdu0c6¦�m'`0fdghfdkdc�`8a.pGmrq�kdu0c6� noe'adj��~�0adu0m'nhc�f���m0xBc�n �)ghkdu3e��
c�`0c�b.e@n�� �'{0ghnhghv0bdgh{0i ��b.e@i�c���m'bdj�� ���

$ £ �8 ��#%�£< 	�9 ��#"�
�0 ����I£��d ��I£���&�� �8 	� ����£�� � /�/�� )���� /�( 0 +-/���(0� �10 .��0�
� ) 
�� �8� goadj����-`��-goe@v0nhc �-g ��{0fdghm'`��9bdm0a.c�fdfdc�f�q�m'b)kdu0c��(e@bdj'c�k��9m'bdk~q�m'nhghm8� ��� $ £ �8 ��#%'& ��������� /���� *��	 +-*�. 0 � �10�0�! �
�  
 ���0� noe'adj�e@`8x��3�0�0adu0m'nhc�f��9�)u0c��9bdgoa.gh`0|�mrq �-t0kdghm'`0f-e@`8x�¦�m'bdt8m'b.e@kdc���goe@v0ghnhghkdghc�f������#" ¤	� £��I£ %. 	��$ %.¤�� �o�#. � � *�)��,+

*�( 0 � �10 ��)0�
� ( 
 �3�)� bdc�`0`8e@`�e@`8x%�)�)�0aduB�)e@bdkdz'� ��m'bdk~q�m'nhghm3gh`0fd{0b.e@`8a.cOe@`8x'&�`8e@`8a.goe@n
i�e@bdj'c�k6c��'{0ghnhghv0bdgh{0iG� ����� ����£ �#&(�(� �

*�/��) ����  �(�(,+* ���*0� �10 . 0 �
� * 
 ��� +-bdc�t0f��#��{0nhkdght8c�bdghm0x��Bc�a.{0bdghkdghc�f)e@`8x6kdu0c���¨¥a.ghc�`Bk � nhnhm0a�e@kdghm'`�mrq��)ghfdj�� � ¦�m'i�i�c�`Bk�m'`6kdu0c
� noe'adj��~�0adu0m'nhc�f

�-t0kdghm'`�9bdgoa.gh`0|���m0xBc�nI�)�9c�adu0`0goa�e@n �)c�t8m'bdk� 0 *0�,�
b.e'xB{8e@kdc��0adu0mBm'n�mrq�� {0fdgh`0c�fdf����Bk.e@`�q�m'b.x�-)`0ghl'c�bdfdghkIpB��.'{0`0c
�10 � 0 �

� � 
 �6���-{���c�c'���9� +-{0t0ghc�a@�)e@`8x �9� �yu0ghkdc'� � �9bdghi�c�b�m'` �9bdm'|'b.e@i&�)b.e'xBgh`0|Oe@`8xO�Bkdm0adj �9bdgoa.c �-m'noe@kdghnhghkIp�� �
�B{0bdl'c�p�mrq�kdu0c-_Ifdfd{0c�f)e@`8x�kdu0c��9lBgoxBc�`8a.c'�8�9c�adu0`0goa�e@n��)c�t8m'bdk ��!�0 ���0c�xBc�b.e@n��)c�fdc�bdl'c
� mBe@b.x��'�Oe@fdu0gh`0|'kdm'` ��� ¦
�h�
.Be@`B{8e@bdp �10�0�! �

� . 
 ��� �-{�¨�c'��/ ���8 	0�£ %����(�1&(� " ¢�£ %�£ ��!�1#2 &.¤@¢3��465��#"7$ " ���9bdgh`8a.c�kdm'`8-)`0ghl'c�bdfdghkIp��9bdc�fdf�� �10�0 *0�
� 0,
:9 � �0m'nhnhi�c�b e@`8x��3�0�0aduB��c�ghz�c�b�� � ��goa.bdmBc�a.m'`0m'i�goa � t0t0bdmBe'adu�kdm��-g ��{0fdghm'`;��m0xBc�nhf q�m'b)�Bkdm0adj��9bdgoa.c�f���<  ��)2 �

$ £ �8 ��#%'& �#)�� � ��� � +-/�)0��.Be@`B{8e@bdp �10�0 )0�
�	��!,
 ��� �0bdc�pB���)u0cGt0bdgoa.gh`0|�e@`8x�u0c�xB|'gh`0|Omrqsm't0kdghm'`0f�gh`=&�`0ghkdc�nhp�c�noe@fdkdgoa�i�e@bdj'c�kdf����9c�adu0`0goa�e@n��)c�t8m'bdk(��� ) ��! �

-)`0ghl'c�bdfdghkIp�mrq�� m'`0`��#�-c�t8e@bdkdi�c�`Bk�mrq>� a.m'`0m'i�goa.f)�3m'bdjBgh`0| �9e@t8c�b���.'{0`0c �10�0 *0�
�	����
 ��� �0bdc�pGe@`8x � ���Bkdbdc�i�i�c'���(e@bdj'c�k �-m'noe@kdghnhghkIp�e@`8x��c�c�xBv8e'adj8����c�a.kdfsq�bdm'i �-pB`8e@i�goa 9 c�xB|'gh`0|8�
�9c�adu0`0goa�e@n

�)c�t8m'bdk-��� ) ��! ��-)`0ghl'c�bdfdghkIp�mrq�� m'`0`��,�(e@b.adu �10�0 (0�
�	� / 
 �6�?�
c�`0`0m'kdkdc(e@`8x 9 �?��c�noe@`8x��@�(e@bdj'c�k7��go�'{0goxBghkIpB� 9 c�xB|'gh`0|Ge@`8xO¦�b.e@fdu0c�f�� ��0�&�¢�£ %. ��A$ %.¤��8¤	0�£ %�B &3��£ &3C �

� . ! ��� 0�0�0 + ��! / � � �10�0�! �

�t7



�	� ) 
 ���	�
bdm'fdfdi�e@`�� � ` � `8e@nhpBfdghf�mrq�kdu0c _Ii�t0nhgoa�e@kdghm'`0f�q�m'b9�Bkdm0adj�e@`8x���{0kd{0bdc�f��9bdgoa.c��-m'noe@kdghnhghkIp)mrq �9bdm'|'b.e@i�)b.e'xBgh`0|
e@`8x��-pB`8e@i�goa 9 c�xB|'gh`0|6�Bkdb.e@kdc�|'ghc�f�� ����� ����£ �#&(�(� �#* � � )���� /���(,+-/ 0 .0� �10 .�.0�

�	�  
 .8� 9 {0nhn-e@`8x � � �yu0ghkdc'�y�)u0c �9bdgoa.gh`0|3mrq �-t0kdghm'`0f6m'` � fdfdc�kdf��)ghkduy�Bkdm0adu8e@fdkdgoa��-m'noe@kdghnhghkdghc�f�� ��� $ £ �8 ��#%'& �
����_d_(� /���� /�. � +-) !�! ��.'{0`0c �10 .��0�

�	� ( 
 ¦
�?.Be'adjBnhgh`�� � �6+-nhc�goxBm'`�� e@`8x �9� ����c�goxBc�bdc�b�� -)`8xBc�bdc�fdkdghi�e@kdghm'`3mrq �9m'bdk~q�m'nhghm�_I`0fd{0b.e@`8a.c(e@`8x3kdu0c(¦�b.e@fduOmrq
�
a.kdm'v8c�b �10 .��0� B &3��£ &3Cw¤ � $ £ �8 ��#%�£< 	����� � "@£ &(� �#(�� � ��� )�(,+-*�)0� �10�0 /0�

�	� * 
 ����.Be@bdbdm@���#�-c�bdghl'e@kdghl'c��Bc�a.{0bdghkIp �(e@bdj'c�kdf����(e@bdj'c�k��(e@`0ght0{0noe@kdghm'`���e@`8x �-t0kdghm'`��9bdgoa.gh`0|-�)u0c�m'bdpB� ��� $ £ �8 ��#%�£< 	�
 ��#"�
�0 ����I£��d ��I£���&� �8 	� ����£�� �#/ 0 � /���� /	 � +-/�* � ��.'{0`0c �10�0  8�

�	� � 
 �3�,��ghnhnhc�b�� $ £ �8 ��#%�£< 	��� � �8¤	�@ ��I£<¤����6 ��#" <  @¢'��&(���8¤	�h ��I£�� £�� � ����e@fdghn�� noe'adjB��c�nhn?��k.x��h� �10�0 � �
�	� . 
 �)�#��c�kdc�bdf��	� 20 '¤��6 ��#"�
)¢'"�&�¢
£ �;�)2 & �  .¡8£��d 	� <  @¢'��&(�)� �9�yghnhc�pB� �10�0 � �
�	�10,
 �3���9bdm'kdkdc�b6e@`8x 9 ���3c�gh`Bv8c�bd|'c�b���<  �@£�0 ��0 " ¢�£ �#%�£ ¡,�	&(�6£ � / £ � &�¢'& ���I£< 	�?$��3�0 ��I£<¤���� ���Bt0bdgh`0|'c�b����)c���� m'bdj��

�10 .	 8�
� / !,
 �)�9�)c�`8e@{0nhk�e@`8x������9m'{0z�gI���-t0kdghm'` 9 c�xB|'gh`0|(e@`8xG_Ii�t0nhghc�x��-m'noe@kdghnhghkdghc�f-gh`3e��Bkdm0adu8e@fdkdgoa��-m'noe@kdghnhghkIp;��m0xBc�nI�

<  ��)2 &306 ��I£ %. 	� $ £ �8 ��#%'& �#*�� )���� /�� 0 +-) ! /0�	.'{0nhp �10�0 *0�
� / ��
 �3�'�){0v0gh`0fdkdc�gh`����)m'`0t8e@b.e@i�c�kdbdgoa9�)c�fdkdf�mrq � nhkdc�bd`8e@kdghl'c��-t0kdghm'`��9bdgoa.gh`0|���m0xBc�nhf�� ��� $ £ �8 ��#%'& �����?� /����  �(�(,+* �. ! �

.'{0`0c �10 .�(0�
� /�/ 
 �9���0adu0m'`Bv0{8adu0c�b����-t0kdghm'`Gt0bdgoa.gh`0|�e@`8x(u0c�xB|'gh`0|�gh` &�`0ghkdc�nhp�nhgo�'{0gox�i�e@bdj'c�kdf����(e@fdkdc�b� f�kdu0c�fdghf��#-)`0ghl'c�bdfdghkIp(mrq

���Bq�m'b.x����(e@kdu0c�i�e@kdgoa�e@n8_I`0fdkdghkd{0kdc'���Bc�t0kdc�i6v8c�b �10�0 )0�
� /�) 
 �9�8�0adu0m'`Bv0{8adu0c�b�e@`8x �9�0�yghnhi�m'kdk�� �)u0c�q�c�c�xBv8e'adj(c���c�a.k
mrq u0c�xB|'gh`0|6gh`(ghnhnhgo�'{0gox6i�e@bdj'c�kdf����9c�adu0`0goa�e@n9bdc�t8m'bdk��

-)`0ghl'c�bdfdghkIp�mrq ���Bq�m'b.x��,�(e@kdu0c�i�e@kdgoa�e@n8_I`0fdkdghkd{0kdc
�3m'bdjBgh`0|��9e@t8c�b����)m@l'c�i6v8c�b �10�0 )0�
� /	 
 �9���0adu0m'`Bv0{8adu0c�b�e@`8x��9���yghnhi�m'kdk�� 9 c�xB|'gh`0|(gh`Gghnhnhgo�'{0gox�i�e@bdj'c�kdf���`0m'`0nhgh`0c�e@b
c���c�a.kdf��G_I` ���?�(e@u0bdc�`0u0m'nhkdz'�

+��,�(e@bdkdgI�0e@`8x����,��c�`0`0goadj'c�`��0c�xBghkdm'bdf���� � <;< �'¡ &'%�£< 	���(�(�3� &�� " ¢.¤1%'&'&'"@£ ��!���¤ � �)2 &�5��#"�� ��� &�¢ �8 ��I£<¤��8 	� � ¤����
� &�¢'& �#%'&G¤���� �#"	���(�I¢�£< 	�
 ��#"8�)¡'¡,� £ &'" <  ��)2 &306 ��I£ %(�(4	�(�(�3� &�� �)t8e@|'c�f�. � +-.�(0� � j'e'xBc�i�ghc � c�bdnoe@|8���)m@l'c�i6v8c�b
�10�0 *0�

� /�( 
 +�� ���8�Bghb.a�e@b����0c�c�xBv8e'adj�c���c�a.kdf�gh`(m't0kdghm'`�t0bdgoa.gh`0|8��_I`���0� e�l'c�nhnoe0�Bc�xBghkdm'b��#" ¢.¤1%'&'&'"@£ ��!��6¤ � �)2 &�$ £o¢(�(�6� � ���0 	�
� ¤�� � &�¢'& �#%'&�¤ � �)2 &�� ��� &�¢ �8 ��I£<¤��8 	�,���(��¤1%�£< ��I£<¤��G¤ � $ £ �8 ��#%�£< 	�#$���!@£ �#&'&�¢(� � � {0|'{0fdk �10�0 *0�

� /�* 
 +�� ���0�Bghb.a�e@b-e@`8x��6� ¦
� �9e@t8e@`0goa.m'noe@m'{����Bkdm0adu8e@fdkdgoa-l'm'noe@kdghnhghkIpB�@fdi�ghnhc-e@`8x�e@fdpBi�t0kdm'kdgoa.f�� � �6¡8¢'&I¡0 @¢. ��I£<¤�� � � t0bdghn
�10�0 �0�

� /�� 
 �9�B�yghnhi�m'kdk��	.8�#�-c��)pB`0`0c'�8e@`8x���� 9 m@�)ghfdm'`�� 
9¡��I£<¤�� " ¢�£ %�£ ��! �����Bq�m'b.x���gh`8e@`8a.goe@n �9bdc�fdf�� �10�0 )0�

�I'


