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Abstract

One of the Sustainable Development Goals is achieving gender parity in political represen-
tation. While over a hundred countries use affirmative action to increase the number of women
in national legislatures, only a handful have ever achieved it. This paper intends to explain why.
Using a differences-in-differences strategy, this paper leverages the staggered rollout of gender
quotas across state legislative majoritarian elections in Mexico between 1997 and 2014 to esti-
mate their effects on women’s representation and political selection. While the quotas boosted
women’s representation by 10 percentage points, from 15% to roughly 25%, this figure consis-
tently fell short of the target of 30% or higher. Using a novel dataset of candidate qualifications
and political experience, I demonstrate that the shortfall is not due to any loss in candidate
quality among women candidates but rather reflects parties’ strategic allocation of women to
less competitive districts.
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1 Introduction
More than one hundred countries in the world are pushing for gender parity in political repre-
sentation1 using inclusive policies that mandate political parties to include a minimum number of
women in their lists of candidates.2 This paper examines in majoritarian elections. Pre-
vious research suggests that quota mandates improve political selection by forcing political elites
to replace lower-quality male candidates (also referred to as in the literature) with female
politicians, enhancing the overall quality of elected officials.

The paper contributes to the previous discussion from a theoretical and an empirical angle.
Section 3 develops a model of political selection in majoritarian elections under quota mandates.
Compared with previous research, even when quotas may require some lower-quality female can-
didates to be fielded, the model predicts that party leaders will first replace men with better women
politicians, minimizing electoral losses and making quality reductions unlikely.

The paper then provides evidence for the model predictions by studying the case of Mexico,
where the quotamandateswere first passed in 2002 andfinally closed the gender gap for the first time
in 2018. See Figure 1, comparing the share of elected women legislators across decades of national-
level elections. The two Mexican federal chambers were at par with the world average before 2002
and achieved parity six elections later. Federal quota mandates spilled over political reforms at the
state level between 1997 and 2014, providing a natural experiment to study the introduction of quota
mandates.

Using a Difference-in-Differences strategy, I show that quotas mandates were responsible for an
increase of 10 percentage points with respect to a basis of 15 percent in women’s seats before any
mandates were passed (a 70 percent increase) without any substantial changes in quality. Since the
quotas were introduced at 30% for the first time in 2002 and then increased to 40% in 2008 before
being set at 50% in 2014, the overall effect of the mandates (roughly 25 percent) still falls short of
the set targets.

The Mexican political setting offers three unique characteristics that I exploit next. First, the
three main parties (PRI-PAN-PRD) dominated legislative elections for a long time period and fol-
lowed a centralized political selection process. Second, majoritarian elections have been pointed
out as challenging for women politicians. Third, Mexico is a developing country famous for its

, making gender discrimination prevalent, and thus providing a challenging setting for
affirmative action for women in politics.3

1For clarity, this refers specifically to men and women, without accounting for non-binary individuals.
2Inter-Parliamentary Union (2024) data on “gender quota or reserved seats.”
3In terms of women in leadership positions, consider that in 2024 women represented only 13% of the seats
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���F �N�P�E�F�M �E�Z�O�B�N�J�D�T �B�S�F �T�J�N�Q�M�F�� �*�O �F�R�V�J�M�J�C�S�J�V�N�
 �1�-�T �D�I�P�P�T�F �C�F�U�X�F�F�O �U�I�F �C�F�T�U �N�F�O �B�O�E �X�P�N�F�O

�Q�P�M�J�U�J�D�J�B�O�T �J�O �U�I�F �Q�B�S�U�Z �S�B�O�L�T �X�I�P �B�S�F �X�J�M�M�J�O�H �U�P �S�V�O �J�O �F�B�D�I �E�J�T�U�S�J�D�U�
 �J���F���
 �U�I�F �T�F�M�F�D�U�J�P�O �Q�S�P�D�F�T�T �B�O�E

�U�I�F �F�R�V�J�M�J�C�S�J�V�N �M�J�T�U �P�G �D�B�O�E�J�E�B�U�F�T �B�S�F �D�I�P�T�F�O �C�Z�N�F�S�J�U�P�D�S�B�D�Z�� ���F �Q�S�F���R�V�P�U�B �H�F�O�E�F�S �H�B�Q �J�O �Q�P�M�J�U�J�D�B�M

�S�F�Q�S�F�T�F�O�U�B�U�J�P�O �J�T �J�O�E�V�D�F�E �C�Z �U�I�F �J�O�U�F�S�Q�M�B�Z �C�F�U�X�F�F�O �H�F�O�E�F�S �E�J���F�S�F�O�D�F�T �J�O �Q�P�M�J�U�J�D�B�M�W�B�M�F�O�D�F�B�O�E �W�P�U�F�S���T

�C�J�B�T �B�H�B�J�O�T�U �X�P�N�F�O������ �0�O�D�F �U�I�F �R�V�P�U�B �J�T �J�O�U�S�P�E�V�D�F�E�
 �1�-�T �B�S�F �G�P�S�D�F�E �U�P �S�F�O�P�N�J�O�B�U�F �X�P�N�F�O �X�I�P

�X�P�V�M�E �P�U�I�F�S�X�J�T�F �O�P�U �S�V�O �E�V�F �U�P �W�P�U�F�S �C�J�B�T��

������ �4�F�U�V�Q

���F �N�P�E�F�M �C�V�J�M�E�T �P�O �U�I�F �U�S�B�E�J�U�J�P�O�B�M �Q�S�P�C�B�C�J�M�J�T�U�J�D �N�P�E�F�M�T �J�O �U�I�F �Q�P�M�J�U�J�D�B�M �F�D�P�O�P�N�Z �M�J�U�F�S�B�U�V�S�F �	�-�J�O�E��

�C�F�D�L �B�O�E �8�F�J�C�V�M�M �	���������
�
�� ���F�S�F �B�S�F �U�I�S�F�F �B�D�U�P�S�T�� �Q�B�S�U�Z �M�F�B�E�F�S�T �	�1�-�T�
�
 �W�P�U�F�S�T�
 �B�O�E �D�B�O�E�J�E�B�U�F�T�� �1�-�T

�G�S�P�N �Q�B�S�U�J�F�Ti 2 f 1; 2g �D�P�N�Q�F�U�F �P�W�F�SD �E�J�T�U�S�J�D�U�T�
 �T�F�M�F�D�U�J�O�H �P�O�F �D�B�O�E�J�E�B�U�F �Q�F�S �E�J�T�U�S�J�D�U �B�O�E �B�U�U�F�N�Q�U��

�J�O�H �U�P �N�B�Y�J�N�J�[�F �U�I�F�J�S �Q�B�S�U�Z���T �F�Y�Q�F�D�U�F�E �O�V�N�C�F�S �P�G �T�F�B�U�T �X�P�O�� ���F �P�S�E�F�S �P�G �U�I�F �H�B�N�F �J�T �B�T �G�P�M�M�P�X�T��

���S�T�U�
 �Q�B�S�U�Z �M�F�B�E�F�S�T �T�J�N�V�M�U�B�O�F�P�V�T�M�Z �B�O�O�P�V�O�D�F �U�I�F �M�J�T�U �P�G �D�B�O�E�J�E�B�U�F�T �S�V�O�O�J�O�H �B�D�S�P�T�T �U�I�FD �F�M�F�D�U�J�P�O�T��

�T�F�D�P�O�E�
 �B �Q�P�Q�V�M�B�S�J�U�Z �T�I�P�D�L �J�O �G�B�W�P�S �P�G �Q�B�S�U�Z �� �J�T �S�F�B�M�J�[�F�E �J�O �F�B�D�I �E�J�T�U�S�J�D�U�� �U�I�F�O �U�I�J�S�E�
 �W�P�U�F�S�T �W�P�U�F�
 �B�O�E

�U�I�F �X�J�O�O�F�S�T �B�S�F �S�F�W�F�B�M�F�E��

�$�B�O�E�J�E�B�U�F�T

�$�B�O�E�J�E�B�U�F�T �I�B�W�F �Q�P�M�J�U�J�D�B�M �R�V�B�M�J�U�Za 2 [0; 1]�
 �B�O�E �H�F�O�E�F�Sg 2 f m; f g�
 �X�I�J�D�I �B�S�F �P�C�T�F�S�W�B�C�M�F �C�Z �B�M�M

�B�D�U�P�S�T�� ���J�T �N�F�B�O�T �U�I�B�U �U�I�F �1�- �D�B�O �B�M�X�B�Z�T �J�E�F�O�U�J�G�Z �U�I�F �C�F�T�U �D�B�O�E�J�E�B�U�F �G�S�P�N �U�I�F �Q�P�P�M �P�G �D�B�O�E�J�E�B�U�F�T�


�����4�F�F �4�D�I�X�B�S�[ �B�O�E �$�P�Q�Q�P�D�L �	���������
 �B�O�E �5�F�F�M�F�
 �,�B�M�M�B �B�O�E �3�P�T�F�O�C�M�V�U�I �	���������
 �G�P�S �S�F�D�F�O�U �T�V�S�W�F�Z�T �B�C�P�V�U �X�I�F�U�I�F�S
�W�P�U�F�S�T �B�S�F �J�O�E�F�F�E �C�J�B�T�F�E �B�H�B�J�O�T�U �X�P�N�F�O�� �"�T �Q�P�J�O�U�F�E �P�V�U �C�Z �5�F�F�M�F�
 �,�B�M�M�B �B�O�E �3�P�T�F�O�C�M�V�U�I �	���������
�
 �X�I�J�M�F �F�W��
�J�E�F�O�D�F �G�S�P�N �U�I�F �6���4�� �T�I�P�X�T �U�I�B�U �W�P�U�F�S�T �E�P�O���U �Q�V�O�J�T�I �X�P�N�F�O �G�P�S �C�F�J�O�H �X�P�N�F�O�
 �W�P�U�F�S�T �B�O�E �Q�B�S�U�Z �F�M�J�U�F�T �E�P
�T�F�F�N �U�P �Q�S�F�G�F�S �D�B�O�E�J�E�B�U�F�T �X�J�U�I �i�U�S�B�E�J�U�J�P�O�B�M �I�P�V�T�F�I�P�M�E �Q�S�P���M�F�T �T�V�D�I �B�T �C�F�J�O�H �N�B�S�S�J�F�E �B�O�E �I�B�W�J�O�H �D�I�J�M�E�S�F�O�

�S�F�T�V�M�U�J�O�H �J�O �B �E�P�V�C�M�F���C�J�O�E �G�P�S �N�B�O�Z �X�P�N�F�O�w�
 �X�I�J�D�I �J�O �U�V�S�O�T �M�F�B�W�F�T �N�B�O�Z �X�P�N�F�O �E�J�T�B�E�W�B�O�U�B�H�F�E �J�O �U�F�S�N�T �P�G
�Q�P�M�J�U�J�D�B�M �Q�B�S�U�J�D�J�Q�B�U�J�P�O��

��



�X�I�J�D�I �U�I�F�Z �D�B�O �E�J�W�J�E�F �C�F�U�X�F�F�O �U�I�F �T�V�C�T�F�U�T �P�G �N�B�M�F �P�S �G�F�N�B�M�F �D�B�O�E�J�E�B�U�F�T �X�J�M�M�J�O�H �U�P �S�V�O �J�O �F�B�D�I �E�J�T��

�U�S�J�D�U�� �#�Z �B�T�T�V�N�Q�U�J�P�O�
 �U�I�F �R�V�B�M�J�U�Z �P�G �U�I�F �U�P�Q �N�B�M�F �B�O�E �G�F�N�B�M�F �D�B�O�E�J�E�B�U�F�T �J�O �F�B�D�I �E�J�T�U�S�J�D�U �J�T �F�Y�P�H�F�O�P�V�T

�U�P �U�I�F �1�-�� �%�F�O�P�U�Fagdi �B�T �U�I�F �R�V�B�M�J�U�Z �P�G �U�I�F �C�F�T�U �D�B�O�E�J�E�B�U�F �P�G �H�F�O�E�F�Sg �J�O �E�J�T�U�S�J�D�Ud 2 D �G�P�S �Q�B�S�U�Zi ��

�7�P�U�F�S �6�U�J�M�J�U�Z �B�O�E �&�M�F�D�U�P�S�B�M �$�P�N�Q�F�U�J�U�J�P�O

�7�P�U�F�S�T �Q�S�F�G�F�S �D�B�O�E�J�E�B�U�F�T �X�J�U�I �I�J�H�I�F�S �R�V�B�M�J�U�Z�
a�
 �B�O�E �B�S�F �C�J�B�T�F�E �X�J�U�I �B �Q�B�S�B�N�F�U�F�S� 2 (0; 1)�
 �X�I�J�D�I

�S�F���F�D�U�T �E�J�T�D�S�J�N�J�O�B�U�J�P�O �B�H�B�J�O�T�U �G�F�N�B�M�F �D�B�O�E�J�E�B�U�F�T�� �0�W�F�S�B�M�M�
 �U�I�F �S�F�Q�S�F�T�F�O�U�B�U�J�W�F �W�P�U�F�S �J�O �F�B�D�I �E�J�T�U�S�J�D�U

�P�C�U�B�J�O�T �V�U�J�M�J�U�Z �G�S�P�N �B �D�B�O�E�J�E�B�U�F �C�B�T�F�E �P�O �U�I�F�J�S �R�V�B�M�J�U�Z�
 �H�F�O�E�F�S�
 �B�O�E �B �Q�S�F�G�F�S�F�O�D�F �U�F�S�N �G�P�S �Q�B�S�U�Z ��

�S�F�M�B�U�J�W�F �U�P �Q�B�S�U�Z �� �J�O �F�B�D�I �E�J�T�U�S�J�D�U�
� d�
 �X�I�J�D�I �J�T �P�O�M�Z �S�F�B�M�J�[�F�E �B���F�S �U�I�F �M�J�T�U�T �P�G �D�B�O�E�J�E�B�U�F�T �B�S�F �S�F�W�F�B�M�F�E��

vdi = u(agdi) � � gdi + � d;

�7�P�U�F�S���T �V�U�J�M�J�U�Z �G�S�P�N �W�P�U�J�O�H �G�P�S �Q�B�S�U�Zi �J�O �E�J�T�U�S�J�D�Ud�
vdi �
 �J�T �B�O �J�O�D�S�F�B�T�J�O�H �G�V�O�D�U�J�P�O �P�G �D�B�O�E�J�E�B�U�F �R�V�B�M�J�U�Z�


u(a)��� gdi �D�B�Q�U�V�S�F�T �H�F�O�E�F�S �C�J�B�T �	�Q�P�T�J�U�J�W�F �G�P�S �X�P�N�F�O�
 �[�F�S�P �G�P�S �N�F�O�
�
 �B�O�E �U�I�F �Q�B�S�U�Z���T�Q�F�D�J���D �Q�S�F�G�F�S�F�O�D�F

�Q�B�S�B�N�F�U�F�S� d �J�T �E�S�B�X�O �G�S�P�N �B �E�J�T�U�S�J�C�V�U�J�P�O� d � U
h
� 1

2
 ; 1
2


i
�J�O �F�B�D�I �E�J�T�U�S�J�D�U��

�1�B�S�U�Z �M�F�B�E�F�S�T

�1�-�T �B�J�N �U�P �N�B�Y�J�N�J�[�F �U�I�F �F�Y�Q�F�D�U�F�E �O�V�N�C�F�S �P�G �T�F�B�U�T �C�Z �T�F�M�F�D�U�J�O�H �D�B�O�E�J�E�B�U�F�T �X�J�U�I �U�I�F �I�J�H�I�F�T�U �F�M�F�D�U�P�S�B�M

�B�Q�Q�F�B�M�
 �G�B�D�U�P�S�J�O�H �J�O �W�P�U�F�S�T�� �Q�S�F�G�F�S�F�O�D�F�T �B�O�E �C�J�B�T�F�T�� �" �D�B�O�E�J�E�B�U�F �M�J�T�U�
x i �
 �J�T �B �T�V�C�T�F�U �P�GRD
+ �M�J�T�U�J�O�H �U�I�F

�R�V�B�M�J�U�Z �B�O�E �H�F�O�E�F�S �P�G �B�M�M �U�I�F �D�B�O�E�J�E�B�U�F�T �B�D�S�P�T�T �E�J�T�U�S�J�D�U�T�
 �J���F���
x i = ( ag1i ; ag2i ; :::; agDi )��

�N�B�Y
x i

� =
DX

d=1

�1�S(�X�J�O�O�J�O�Hd)

�X�I�F�S�F �Q�B�S�U�Z �����T �Q�S�P�C�B�C�J�M�J�U�Z �P�G �X�J�O�O�J�O�Hd�F�R�V�B�M�T �1�S(�X�J�O�O�J�O�Hd) = �1�S(v(agd1) � v(agd2)) = 

�
u(agd1)�

u(agd2) � � gd1 + � gd2
�

+ 1
2 ��

�$�B�O�E�J�E�B�U�F �H�F�O�E�F�S �B�O�E �E�J�T�D�S�J�N�J�O�B�U�J�P�O

�4�J�O�D�F �1�S(�X�J�O�O�J�O�Hd) �J�T �J�O�E�F�Q�F�O�E�F�O�U �P�G �D�B�O�E�J�E�B�U�F �D�I�B�S�B�D�U�F�S�J�T�U�J�D�T �B�D�S�P�T�T �E�J�T�U�S�J�D�U�T�
 �1�-�T �O�P�N�J�O�B�U�F �X�P�N�F�O

�J�O �E�J�T�U�S�J�D�U�T �X�I�F�O��

u(af ) � u(am ) + � �	���


�*�O �B �N�F�S�J�U�P�D�S�B�U�J�D �T�F�M�F�D�U�J�P�O �Q�S�P�D�F�T�T�
 �U�I�F�C�F�T�U�D�B�O�E�J�E�B�U�F �S�V�O�T �J�O �F�B�D�I �E�J�T�U�S�J�D�U�� �)�P�X�F�W�F�S�
 �J�O �U�I�J�T

�N�P�E�F�M�
 �E�J�T�D�S�J�N�J�O�B�U�J�P�O �U�P�X�B�S�E�T �G�F�N�B�M�F �Q�P�M�J�U�J�D�J�B�O�T �B�S�J�T�F�T �G�S�P�N �U�I�F �B�O�U�J�D�J�Q�B�U�J�P�O �P�G �W�P�U�F�S �C�J�B�T�
� �
 �M�F�B�W��

�J�O�H �T�P�N�F �X�P�N�F�O �P�V�U �P�G �U�I�F �S�B�D�F �F�W�F�O �X�I�F�O �U�I�F�Z���S�F �P�G �I�J�H�I�F�S �Q�P�M�J�U�J�D�B�M �W�B�M�F�O�D�F�� ���F �G�P�M�M�P�X�J�O�H �E�F���O�J��

�U�J�P�O �B�O�E �N�F�B�T�V�S�F �P�G �E�J�T�D�S�J�N�J�O�B�U�J�P�O �B�S�F �V�T�F�G�V�M �G�P�S �F�R�V�J�M�J�C�S�J�V�N �B�O�B�M�Z�T�J�T �C�F�G�P�S�F �B�O�E �B���F�S �U�I�F �R�V�P�U�B�T��

��



�%�F���O�F �E�J�T�D�S�J�N�J�O�B�U�J�P�O �J�O �E�J�T�U�S�J�D�Ud �B�T �D�B�T�F�T �X�I�F�S�Fu(af ) � u(am )�
 �C�V�U �U�I�F �N�B�M�F �D�B�O�E�J�E�B�U�F �T�U�J�M�M

�S�V�O�T�� �'�P�S �B �H�J�W�F�O �D�B�O�E�J�E�B�U�F �M�J�T�U�
 �M�F�U
( x i ) �C�F �U�I�F �M�J�T�U �P�G �E�J�T�U�S�J�D�U�T �X�I�F�S�F �E�J�T�D�S�J�N�J�O�B�U�J�P�O �P�D�D�V�S�T�
 �B�O�E �M�F�U

! i = j
( x �
i )j �R�V�B�O�U�J�G�Z �U�I�F �O�V�N�C�F�S �P�G �E�J�T�U�S�J�D�U�T �X�J�U�I �E�J�T�D�S�J�N�J�O�B�U�J�P�O �J�O �U�I�F �P�Q�U�J�N�B�M �M�J�T�U �P�G �D�B�O�E�J�E�B�U�F�T

�P�G �Q�B�S�U�Zi ������

������ �&�R�V�J�M�J�C�S�J�V�N

�"�O �F�R�V�J�M�J�C�S�J�V�N �J�O �U�I�J�T �G�V�M�M �J�O�G�P�S�N�B�U�J�P�O �H�B�N�F �J�T �B �E�V�Q�M�Fx � = �	x �
1�
x �

2�
 �U�I�B�U �N�B�Y�J�N�J�[�F�T �U�I�F �Q�B�S�U�J�F�T��

�F�Y�Q�F�D�U�F�E �O�V�N�C�F�S �P�G �T�F�B�U�T�� �1�B�S�U�Z �����T �P�Q�U�J�N�B�M �D�B�O�E�J�E�B�U�F �M�J�T�Ux �
1 �N�B�Y�J�N�J�[�F�T��

�( x1; x2) =
D
2

+ 

X

d2 D

�
u(agd1) � u(agd2) � � gd1 + � gd2

�

�&�M�F�D�U�J�P�O�T �B�D�S�P�T�T �E�J�T�U�S�J�D�U�T �B�S�F �J�O�E�F�Q�F�O�E�F�O�U �P�G �F�B�D�I �P�U�I�F�S �B�O�E �W�P�U�F�S�T �P�O�M�Z �D�B�S�F �B�C�P�V�U �U�I�F �R�V�B�M�J�U�Z

�P�G �U�I�F �D�B�O�E�J�E�B�U�F�T �S�V�O�O�J�O�H �J�O �U�I�F�J�S �E�J�T�U�S�J�D�U�� ���F �C�F�T�U �S�F�T�Q�P�O�T�F �U�P �B�O�Z �D�B�O�E�J�E�B�U�F �D�I�P�J�D�F �G�S�P�N �U�I�F

�P�Q�Q�P�T�J�O�H �Q�B�S�U�Z�
a� i �
 �J�T �U�I�F�O �U�P �D�I�P�P�T�F �B �D�B�O�E�J�E�B�U�F �B�D�D�P�S�E�J�O�H �U�P �&�R�V�B�U�J�P�O���� �5�S�J�W�J�B�M�M�Z�
 �G�P�S �B�O�Z �Q�S�P���M�F

�P�G �D�B�O�E�J�E�B�U�F�T �J�O �U�I�F �Q�B�S�U�J�F�T�� �S�B�O�L�T�
 �U�I�F �F�R�V�J�M�J�C�S�J�V�N �J�T �V�O�J�R�V�F��

������ �8�P�N�F�O���T �1�P�M�J�U�J�D�B�M �6�O�E�F�S���3�F�Q�S�F�T�F�O�U�B�U�J�P�O

�"�T �Q�S�F�T�F�O�U�F�E �J�O �'�J�H�V�S�F���
 �X�P�N�F�O���T �Q�P�M�J�U�J�D�B�M �V�O�E�F�S�S�F�Q�S�F�T�F�O�U�B�U�J�P�O �J�T �X�J�E�F�T�Q�S�F�B�E �B�D�S�P�T�T �O�B�U�J�P�O�B�M �M�F�H��

�J�T�M�B�U�J�W�F �C�P�E�J�F�T�� �'�S�P�N �U�I�F �Q�F�S�T�Q�F�D�U�J�W�F �P�G �U�I�J�T �N�P�E�F�M�
 �U�I�J�T �T�U�Z�M�J�[�F�E �G�B�D�U �N�B�Z �C�F �E�S�J�W�F�O �C�Z �F�J�U�I�F�S �U�I�F

�N�B�H�O�J�U�V�E�F �P�G �W�P�U�F�S �	�E�F�N�B�O�E���T�J�E�F�
 �C�J�B�T �B�H�B�J�O�T�U �X�P�N�F�O�
� �
 �P�S �C�Z �T�V�Q�Q�M�Z���T�J�E�F �E�J���F�S�F�O�D�F�T �J�O �U�I�F �R�V�B�M��

�J�U�Z �H�B�Q �C�F�U�X�F�F�O �U�I�F �U�P�Q �N�B�M�F �B�O�E �G�F�N�B�M�F �D�B�O�E�J�E�B�U�F�T �B�D�S�P�T�T �E�J�T�U�S�J�D�U�T�
� ad = adf � adm �� ���F �G�P�M�M�P�X�J�O�H

�M�F�N�N�B�T �B�O�E �Q�S�P�Q�P�T�J�U�J�P�O�T �E�J�T�D�V�T�T �D�P�N�Q�B�S�B�U�J�W�F �T�U�B�U�J�D�T �P�O �U�I�F�T�F �U�X�P �Q�B�S�B�N�F�U�F�S�T��
�����"�D�D�P�S�E�J�O�H �U�P �U�I�J�T �N�P�E�F�M�
 �E�J�T�D�S�J�N�J�O�B�U�J�P�O �B�S�J�T�F�T �G�S�P�N �U�I�F �Q�B�S�U�Z �M�F�B�E�F�S���T �P�Q�U�J�N�J�[�B�U�J�P�O �Q�S�P�C�M�F�N�
 �J�O �X�I�J�D�I �U�I�F

�Q�B�S�U�Z �M�F�B�E�F�S�T �N�B�Y�J�N�J�[�F�T �U�I�F�J�S �P�E�E�T �P�G �X�J�O�O�J�O�H�� �"�M�U�F�S�O�B�U�J�W�F �N�P�E�F�M�T �D�P�V�M�E �F�N�C�F�E �H�F�O�E�F�S �C�J�B�T �U�I�S�P�V�H�I �Q�B�S�U�Z
�M�F�B�E�F�S�T�� �4�V�Q�Q�P�T�F �1�-�T �W�B�M�V�F �T�F�B�U�T �I�F�M�E �C�Z �X�P�N�F�O �M�F�T�T �U�I�B�O �U�I�P�T�F �I�F�M�E �C�Z �N�F�O �C�Z �B �G�B�D�U�P�S� < 1�
 �X�I�J�M�F �W�P�U�F�S�T
�F�W�B�M�V�B�U�F �D�B�O�E�J�E�B�U�F�T �P�C�K�F�D�U�J�W�F�M�Z�� �*�O �U�I�B�U �D�B�T�F�
 �&�R�V�B�U�J�P�O�� �C�F�D�P�N�F�T��

u(af ) �
u(am )

�| {z }
�N�B�M�F �B�E�W�B�O�U�B�H�F

�
(1 � � )

�
u(a2)

| {z }
�P�Q�Q�P�O�F�O�U �T�U�S�F�O�H�U�I �F���F�D�U

�
1 � �
2�


| {z }
�V�O�D�F�S�U�B�J�O�U�Z �F���F�D�U

�%�J�T�D�S�J�N�J�O�B�U�J�P�O �X�P�V�M�E �N�B�O�J�G�F�T�U �J�O �U�X�P �X�B�Z�T�� �'�J�S�T�U�
 �C�Z �S�B�J�T�J�O�H �U�I�F �C�B�S �G�P�S �X�P�N�F�O �U�I�S�P�V�H�I �U�I�F �N�B�M�F �B�E�W�B�O�U�B�H�F
�U�F�S�N�� �4�F�D�P�O�E�
 �C�Z �N�B�L�J�O�H �J�U �F�B�T�J�F�S �U�P �O�P�N�J�O�B�U�F �X�P�N�F�O �J�O �E�J�T�U�S�J�D�U�T �X�I�F�S�F �U�I�F �P�Q�Q�P�O�F�O�U �J�T �T�U�S�P�O�H �P�S �X�I�F�S�F �U�I�F
�Q�P�Q�V�M�B�S�J�U�Z �T�I�P�D�L �J�T �N�P�S�F �W�B�S�J�B�C�M�F�� ���F �M�B�T�U �U�X�P �U�F�S�N�T �J�N�Q�M�Z �U�I�B�U �E�J�T�D�S�J�N�J�O�B�U�J�P�O�
 �B�T �E�F���O�F�E �I�F�S�F�
 �D�P�V�M�E �B�M�T�P
�B�Q�Q�M�Z �U�P �N�F�O�� �'�P�S �F�Y�B�N�Q�M�F�
 �B �N�B�M�F �D�B�O�E�J�E�B�U�F �N�J�H�I�U �O�P�U �C�F �D�I�P�T�F�O �E�F�T�Q�J�U�F �C�F�U�U�F�S �J�G �U�I�F �E�J�T�U�S�J�D�U �J�T �Q�F�S�D�F�J�W�F�E
�B�T �V�O�X�J�O�O�B�C�M�F �P�S �U�P�P �V�O�D�F�S�U�B�J�O��

��



�%�F�N�B�O�E���T�J�E�F �G�B�D�U�P�S�T

���F �N�B�H�O�J�U�V�E�F �P�G� �N�P�E�V�M�B�U�F�T �U�I�F �O�V�N�C�F�S �P�G �E�J�T�U�S�J�D�U�T �J�O �X�I�J�D�I �B �M�F�T�T �R�V�B�M�J���F�E �N�B�M�F �D�B�O�E�J�E�B�U�F

�S�V�O�T �J�O�T�U�F�B�E �P�G �U�I�F �G�F�N�B�M�F �D�B�O�E�J�E�B�U�F�� �*�O �P�U�I�F�S �X�P�S�E�T�
� �J�T �U�I�F �E�F�N�B�O�E���T�J�E�F �E�F�U�F�S�N�J�O�B�O�U �P�G �X�P�N�F�O���T

�V�O�E�F�S���S�F�Q�S�F�T�F�O�U�B�U�J�P�O �B�T �J�U �N�P�E�V�M�B�U�F�T �U�I�F �O�V�N�C�F�S �P�G �E�J�T�U�S�J�D�U�T �U�I�B�U �E�J�T�Q�M�B�Z �E�J�T�D�S�J�N�J�O�B�U�J�P�O��

�-�F�N�N�B ����! i �J�T �X�F�B�L�M�Z �J�O�D�S�F�B�T�J�O�H �J�O� �G�P�S �C�P�U�Ii = 1; 2��

�-�F�N�N�B �����*�G� = 0�
 �U�I�F�O! i = 0 �G�P�S �C�P�U�Ii = 1; 2��

�4�V�Q�Q�M�Z���T�J�E�F �G�B�D�U�P�S�T

���F �L�F�Z �T�V�Q�Q�M�Z���T�J�E�F �E�F�U�F�S�N�J�O�B�O�U �P�G �X�P�N�F�O���T �V�O�E�F�S���S�F�Q�S�F�T�F�O�U�B�U�J�P�O �J�O �U�I�J�T �N�P�E�F�M �J�T �U�I�F �R�V�B�M�J�U�Z �H�B�Q�


� ad�� �&�R�V�B�U�J�P�O�� �B�C�P�W�F �J�N�Q�M�J�F�T �B �H�M�B�T�T �D�F�J�M�J�O�H �G�P�S �X�P�N�F�O �Q�P�M�J�U�J�D�J�B�O�T �C�F�D�B�V�T�F�
 �J�O �U�I�F �D�B�T�F �P�G �N�B�M�F

�B�O�E �G�F�N�B�M�F �D�B�O�E�J�E�B�U�F�T �P�G �U�I�F �T�B�N�F �R�V�B�M�J�U�Z�
 �N�F�O �B�M�X�B�Z�T �S�V�O�� �*�O �U�V�S�O�
 �X�P�N�F�O �X�I�P �S�V�O �N�V�T�U �T�I�P�X

�B �R�V�B�M�J�U�Z �Q�S�F�N�J�V�N�� �J�O �P�U�I�F�S �X�P�S�E�T�
 �U�I�F�Z �O�F�F�E �U�P �C�F�Q�P�T�J�U�J�W�F�M�Z �T�F�M�F�D�U�F�E�J�O �D�P�N�Q�B�S�J�T�P�O �U�P �P�U�I�F�S �Q�B�S�U�Z

�N�F�N�C�F�S�T �J�O �U�I�F�J�S �E�J�T�U�S�J�D�U��

�4�J�O�D�F �U�I�F �R�V�B�M�J�U�Z �H�B�Q �J�T �B�T�T�V�N�F�E �U�P �C�F �F�Y�P�H�F�O�P�V�T�
 �J�G �U�I�F �Q�P�M�J�U�J�D�B�M �T�F�M�F�D�U�J�P�O �J�T �N�F�S�J�U�P�D�S�B�U�J�D �B�O�E

�U�I�F�S�F �J�T �O�P �W�P�U�F�S �C�J�B�T�
 �X�P�N�F�O���T �V�O�E�F�S���S�F�Q�S�F�T�F�O�U�B�U�J�P�O �S�F���F�D�U�T �E�J���F�S�F�O�D�F�T �J�O �R�V�B�M�J�U�Z �B�D�S�P�T�T �E�J�T�U�S�J�D�U�T��

�*�G �X�P�N�F�O �B�S�F �U�I�F �C�F�T�U �D�B�O�E�J�E�B�U�F�T �J�O �U�X�P �E�J�T�U�S�J�D�U�T�
 �U�X�P �X�P�N�F�O �X�P�V�M�E �N�B�L�F �J�U �U�P �U�I�F �M�J�T�U �P�G �D�B�O�E�J�E�B�U�F�T��

�)�P�X�F�W�F�S�
 �J�O �U�I�J�T �N�P�E�F�M �X�J�U�I �W�P�U�F�S �C�J�B�T�
 �X�P�N�F�O �P�O�M�Z �N�B�L�F �J�U �U�P �U�I�F �D�B�O�E�J�E�B�U�F �M�J�T�U�
x�
 �J�G �U�I�F�Z �B�S�F �C�F�U�U�F�S

�U�I�B�O �N�F�O�� ���J�T �G�F�B�U�V�S�F �P�G �U�I�F �N�P�E�F�M�
 �J�O �U�V�S�O�
 �N�B�L�F�T �J�U �J�O�U�F�S�F�T�U�J�O�H �U�P �B�O�B�M�Z�T�F �U�I�F �S�F�M�F�W�B�O�U �D�B�T�F �X�I�F�O

� a > 0 �B�O�E �X�I�B�U �D�B�O �C�F �T�B�J�E �B�C�P�V�U �U�I�F �Q�P�M�J�U�J�D�B�M �T�F�M�F�D�U�J�P�O �P�G �U�I�F �X�P�N�F�O �J�Ox �J�O �D�P�N�Q�B�S�J�T�P�O �X�J�U�I

�U�I�F �N�F�O �J�O �U�I�F �T�B�N�F �M�J�T�U��

�1�P�M�J�U�J�D�B�M �T�F�M�F�D�U�J�P�O

�8�P�N�F�O �P�O�M�Z �S�V�O �X�I�F�O �U�I�F�Z �B�S�F �C�F�U�U�F�S �J�O �U�I�F�J�S �E�J�T�U�S�J�D�U�� �)�P�X�F�W�F�S�
 �U�I�J�T �Q�P�T�J�U�J�W�F �H�B�Q �J�O �R�V�B�M�J�U�Z �X�J�U�I�J�O

�U�I�F�J�S �E�J�T�U�S�J�D�U �E�P�F�T �O�P�U �O�F�F�E �U�P �U�S�B�O�T�M�B�U�F �J�O�U�P �B �Q�P�T�J�U�J�W�F �R�V�B�M�J�U�Z �H�B�Q �C�F�U�X�F�F�O �U�I�F �N�F�O �B�O�E �X�P�N�F�O �J�O

�U�I�F �D�B�O�E�J�E�B�U�F �M�J�T�U�
 �P�O �B�W�F�S�B�H�F�� �*�O �P�U�I�F�S �X�P�S�E�T�
 �U�I�F �B�W�F�S�B�H�F �R�V�B�M�J�U�Z �P�G �U�I�F �G�F�N�B�M�F �D�B�O�E�J�E�B�U�F�T �J�Ox �E�P�F�T

�O�P�U �O�F�F�E �U�P �C�F �I�J�H�I�F�S �U�I�B�O �U�I�F �B�W�F�S�B�H�F �R�V�B�M�J�U�Z �P�G �U�I�F �N�B�M�F �T�V�C�T�F�U �P�G �D�B�O�E�J�E�B�U�F�T�� �5�P �J�M�M�V�T�U�S�B�U�F �U�I�J�T

�G�F�B�U�V�S�F �P�G �U�I�F �N�P�E�F�M�
 �T�V�Q�Q�P�T�F �U�I�B�U �X�P�N�F�O �X�F�S�F �C�F�U�U�F�S �U�I�B�O �N�F�O �B�D�S�P�T�T �B�M�M �E�J�T�U�S�J�D�U�T�
 �T�B�Z� ad > 0

�G�P�S �B�M�Md�� ���F�O �U�I�F �B�W�F�S�B�H�F �T�F�M�F�D�U�J�P�O �P�G �X�P�N�F�O �D�P�N�Q�B�S�F�E �U�P �N�F�O �E�F�Q�F�O�E�T �P�O �U�I�F �T�I�B�Q�F �P�G �U�I�F �V�U�J�M�J�U�Z

�G�V�O�D�U�J�P�O �B�T �G�P�M�M�P�X�T��

�1�S�P�Q�P�T�J�U�J�P�O �����)�P�M�E�J�O�H� a > 0 �D�P�O�T�U�B�O�U �B�D�S�P�T�T �E�J�T�U�S�J�D�U�T�
 �X�I�F�Ou(�) �J�T �D�P�O�D�B�W�F �B�O�E �B�U �M�F�B�T�U

�P�O�F �X�P�N�B�O �S�V�O�T�
 �X�P�N�F�O �X�I�P �S�V�O �B�S�F �F�Y�Q�F�D�U�F�E �U�P �C�F �P�G �M�P�X�F�S �R�V�B�M�J�U�Z�
 �P�O �B�W�F�S�B�H�F�
 �U�I�B�O �U�I�F�J�S �N�B�M�F

�D�P�V�O�U�F�S�Q�B�S�U�T���1�S�P�P�G���1�M�V�H�H�J�O�H� a �J�O�U�P �&�R�V�B�U�J�P�O�� �Z�J�F�M�E�T��u(am + � a) � u(am ) � � �� �*�Gu(�) �J�T

��



�D�P�O�D�B�W�F�
 �U�I�F �M�F�����I�B�O�E �T�J�E�F �E�F�D�S�F�B�T�F�T �J�Oam �
 �N�B�L�J�O�H �J�U �I�B�S�E�F�S �U�P �I�P�M�E �B�Tam �J�O�D�S�F�B�T�F�T��

�*�G �P�O�M�Z �P�O�F �X�P�N�B�O �S�V�O�T�
 �U�I�F �N�B�M�F �D�B�O�E�J�E�B�U�F �T�I�F �P�V�U�Q�F�S�G�P�S�N�T �J�T �U�I�F �N�B�M�F �D�B�O�E�J�E�B�U�F �P�G �U�I�F �M�P�X�F�T�U

�R�V�B�M�J�U�Z�� �*�O�D�S�F�B�T�J�O�H� a �J�O�D�S�F�B�T�F�T �U�I�F �O�V�N�C�F�S �P�G �X�P�N�F�O �X�I�P �S�V�O�� �$�F�U�F�S�J�T �Q�B�S�J�C�V�T�
 �J�O�D�S�F�B�T�J�O�H� a �T�P

�U�I�B�U �N�P�S�F �X�P�N�F�O �S�V�O �J�N�Q�M�J�F�T �U�I�B�U �U�I�F �X�P�N�F�O �S�V�O�O�J�O�H �P�V�U�Q�F�S�G�P�S�N �N�B�M�F �D�B�O�E�J�E�B�U�F�T �G�S�P�N �U�I�F �U�B�J�M

�P�G �U�I�F �N�B�M�F �E�J�T�U�S�J�C�V�U�J�P�O�� ���V�T �U�I�F �R�V�B�M�J�U�Z �P�G �U�I�F �N�F�O �X�I�P �S�V�O �J�O�D�S�F�B�T�F�T �X�J�U�I �I�J�H�I�F�S� a�
 �J�N�Q�S�P�W�J�O�H

�U�I�F �Q�P�M�J�U�J�D�B�M �T�F�M�F�D�U�J�P�O �P�G �N�F�O �X�J�U�I �S�F�T�Q�F�D�U �U�P �X�P�N�F�O��

�1�S�P�Q�P�T�J�U�J�P�O �����)�P�M�E�J�O�H� ad > 0�D�P�O�T�U�B�O�U8d�
 �X�I�F�Ou(�) �J�T �D�P�O�W�F�Y�
 �B�O�E �B�U �M�F�B�T�U �P�O�F �X�P�N�B�O �S�V�O�T�


�X�P�N�F�O �X�I�P �S�V�O �B�S�F �F�Y�Q�F�D�U�F�E �U�P �C�F �P�G �I�J�H�I�F�S �R�V�B�M�J�U�Z�
 �P�O �B�W�F�S�B�H�F�
 �U�I�B�O �U�I�F�J�S �N�B�M�F �D�P�V�O�U�F�S�Q�B�S�U�T��

������ �&�R�V�J�M�J�C�S�J�V�N �X�J�U�I �$�B�O�E�J�E�B�U�F �2�V�P�U�B�T

�6�O�E�F�S �B �R�V�P�U�B �N�B�O�E�B�U�F�
 �B�M�M �Q�B�S�U�J�F�T �N�V�T�U �I�B�W�F �B �N�J�O�J�N�V�N �P�GQ �G�F�N�B�M�F �D�B�O�E�J�E�B�U�F�T �P�O �U�I�F�J�S �M�J�T�U��

�4�V�Q�Q�P�T�F �U�I�B�U �U�I�F �R�V�P�U�B �C�J�O�E�T�� �4�J�O�D�F �U�I�F �F�R�V�J�M�J�C�S�J�V�N �J�T �V�O�J�R�V�F�
 �1�-�T �N�V�T�U �D�I�P�P�T�F �B �T�V�C�T�F�U �P�G �E�J�T�U�S�J�D�U�T

�U�P �T�X�J�U�D�I �G�S�P�N �B �N�B�M�F �U�P �B �G�F�N�B�M�F �D�B�O�E�J�E�B�U�F��

�-�F�Uq(x i ) �C�F �U�I�F �O�V�N�C�F�S �P�G �B�E�E�J�U�J�P�O�B�M �X�P�N�F�O�
 �P�S �T�X�J�U�D�I�F�T�
 �O�F�F�E�F�E �C�Z �D�B�O�E�J�E�B�U�F �M�J�T�Ux i �� �-�F�U

� (x i ) � D �C�F �B �M�J�T�U �P�G �T�B�J�E �T�X�J�U�D�I�F�T�� ���F �P�Q�U�J�N�J�[�B�U�J�P�O �Q�S�P�C�M�F�N �P�G �U�I�F �1�-�T �O�P�X �C�P�J�M�T �E�P�X�O �U�P

�D�I�P�P�T�J�O�H �U�I�F �M�J�T�U �P�G �E�J�T�U�S�J�D�U�T �J�O� (x �
i ) �U�I�B�U �N�B�Y�J�N�J�[�F�T �U�I�F �F�Y�Q�F�D�U�F�E �O�V�N�C�F�S �P�G �T�F�B�U�T �X�P�O �B���F�S �U�I�F

�F�M�F�D�U�J�P�O��

�4�V�C�U�S�B�D�U�J�O�H� � �
 �U�I�F �V�O�D�P�O�T�U�S�B�J�O�F�E �P�Q�U�J�N�B�M �F�Y�Q�F�D�U�F�E �X�P�O �T�F�B�U�T�
 �B�O�E �N�V�M�U�J�Q�M�Z�J�O�H �C�Z �����
 �P�O�F �D�B�O

�X�S�J�U�F �E�P�X�O �U�I�F �P�C�K�F�D�U�J�W�F �G�V�O�D�U�J�P�O �G�P�S �U�I�F �1�- �J�O �U�F�S�N�T �P�G �N�J�O�J�N�J�[�J�O�H �U�I�F �F�Y�Q�F�D�U�F�E �M�P�T�T �J�O �T�F�B�U�T �E�V�F

�U�P �U�I�F �R�V�P�U�B �S�F�R�V�J�S�F�N�F�O�U������

�N�J�O
� (x � )� D

f �( x � ) � �( x �
� )g = � q(x � )
� + 


X

d2 � (x � )

[u(amd ) � u(afd )]

���F �P�C�K�F�D�U�J�W�F �G�V�O�D�U�J�P�O �I�B�T �U�X�P �D�P�N�Q�P�O�F�O�U�T�� �'�J�S�T�U�
� q(x � )
� �
 �X�I�J�D�I �J�T �O�F�H�B�U�J�W�F�
 �B�H�H�S�F�H�B�U�F�T �U�I�F

�M�P�T�T �J�O �W�P�U�F�T �B�S�J�T�J�O�H �G�S�P�N �W�P�U�F�S �C�J�B�T �B�D�S�P�T�T �U�I�Fq(x � ) �T�X�J�U�D�I�J�O�H �E�J�T�U�S�J�D�U�T�� �4�J�O�D�F �J�U �J�T �J�O�E�F�Q�F�O�E�F�O�U �P�G

� (x � )�
 �J�U �J�T �B�O �F�M�F�D�U�P�S�B�M �T�V�O�L �D�P�T�U �J�O�E�V�D�F�E �C�Z �U�I�F �R�V�P�U�B�� ���F �T�F�D�P�O�E �U�F�S�N �J�T �J�O�E�F�Q�F�O�E�F�O�U �P�G �W�P�U�F�S

�C�J�B�T�� �*�U �B�E�E�T �V�Q �U�I�F �E�J���F�S�F�O�D�F �J�O �U�I�F �W�P�U�F�S �F�W�B�M�V�B�U�J�P�O �P�G �R�V�B�M�J�U�Z �C�F�U�X�F�F�O �U�I�F �N�B�M�F �B�O�E �U�I�F �G�F�N�B�M�F

�D�B�O�E�J�E�B�U�F�T �U�I�B�U �S�F�Q�M�B�D�F �U�I�F�N �B�D�S�P�T�T �U�I�F �E�J�T�U�S�J�D�U�T �J�O� (x � )�� ���F �P�O�M�Z �S�F�M�F�W�B�O�U �D�P�N�Q�P�O�F�O�U �G�P�S �U�I�F

�D�I�P�J�D�F �P�G� (x � ) �J�T �U�I�F �M�B�U�U�F�S��
�����'�P�S �T�J�N�Q�M�J�D�J�U�Z �P�G �F�Y�Q�P�T�J�U�J�P�O�
 �* �P�N�J�U �U�I�F �Q�B�S�U�Z���T �T�V�C�J�O�E�F�Yi ��

����



������ �4�X�J�U�D�I�J�O�H �4�U�S�B�U�F�H�Z

�1�-�T �B�J�N �U�P �N�J�O�J�N�J�[�F �U�I�F �F�M�F�D�U�P�S�B�M �D�P�T�U �P�G �G�V�M���M�M�J�O�H �U�I�F �R�V�P�U�B�� ���F �P�Q�U�J�N�B�M �T�X�J�U�D�I�J�O�H �T�U�S�B�U�F�H�Z �E�F��

�Q�F�O�E�T �P�O
( x � ) �B�T �G�P�M�M�P�X�T��

�1�S�P�Q�P�T�J�U�J�P�O �����*�G
( x � ) �J�T �O�P�O���F�N�Q�U�Z�
 �U�I�F�O �U�I�F ���S�T�U! �T�X�J�U�D�I�F�T �J�O� � (x � ) �B�S�F �E�S�B�X�O �G�S�P�N �E�J�T�U�S�J�D�U�T

�J�O
( x � )�
 �J�O�D�S�F�B�T�J�O�H �U�I�F �P�W�F�S�B�M�M �R�V�B�M�J�U�Z �P�G �U�I�F �D�B�O�E�J�E�B�U�F�T �J�Ox � �� �1�S�P�P�G���*�O �B�M�M �U�I�F �E�J�T�U�S�J�D�U�T �J�O
( x � )�


af > a m �� �4�J�O�D�Fu(�) �J�T �J�O�D�S�F�B�T�J�O�H�
 �T�X�J�U�D�I�J�O�H �G�S�P�N
( x � ) �E�F�D�S�F�B�T�F�T �U�I�F �F�M�F�D�U�P�S�B�M �D�P�T�U �P�G �U�I�F �R�V�P�U�B��

�1�-�T �U�I�V�T �F�Y�I�B�V�T�U �U�I�F �T�F�U
( x � ) �C�F�G�P�S�F �T�X�J�U�D�I�J�O�H �D�B�O�E�J�E�B�U�F�T �G�S�P�N �P�U�I�F�S �E�J�T�U�S�J�D�U�T��

������ �0�W�F�S�B�M�M �&���F�D�U �P�G �2�V�P�U�B�T �P�O �1�P�M�J�U�J�D�B�M �4�F�M�F�D�U�J�P�O

���F �F���F�D�U �P�G �H�F�O�E�F�S �R�V�P�U�B�T �P�O �D�B�O�E�J�E�B�U�F �R�V�B�M�J�U�Z �E�F�Q�F�O�E�T �P�O �U�I�F �S�F�M�B�U�J�W�F �T�J�[�F �P�G �U�I�F �T�F�U
( x � ) �D�P�N��

�Q�B�S�F�E �U�Pq(x � ) �B�O�E �X�I�F�U�I�F�S �F�M�F�D�U�P�S�B�M �S�F�U�V�S�O�T �U�P �D�B�O�E�J�E�B�U�F �R�V�B�M�J�U�Z �B�S�F �E�J�N�J�O�J�T�I�J�O�H �P�S �J�O�D�S�F�B�T�J�O�H��

�1�S�P�Q�P�T�J�U�J�P�O ���� �*�G! � q(x � )�
 �R�V�P�U�B�T �V�O�B�N�C�J�H�V�P�V�T�M�Z �J�N�Q�S�P�W�F �D�B�O�E�J�E�B�U�F �R�V�B�M�J�U�Z�� �*�G0 < ! <

q(x � )�
 �U�I�F �P�W�F�S�B�M�M �F���F�D�U �J�G �B�N�C�J�H�V�P�V�T�� �*�G! = 0�
 �R�V�P�U�B�T �M�F�B�E �U�P �B�O �P�W�F�S�B�M�M �E�F�D�S�F�B�T�F �J�O �D�B�O�E�J�E�B�U�F

�R�V�B�M�J�U�Z��

���F �Q�S�F�W�J�P�V�T �S�F�T�V�M�U �G�P�M�M�P�X�T �G�S�P�N �U�I�F �B�W�B�J�M�B�C�J�M�J�U�Z �P�G �T�X�J�U�D�I�F�T �U�I�B�U �B�S�F �R�V�B�M�J�U�Z���J�N�Q�S�P�W�J�O�H�� �8�I�F�O

0 < ! < q (x � )�
 �J�O�J�U�J�B�M �D�B�O�E�J�E�B�U�F �T�X�J�U�D�I�F�T �J�N�Q�S�P�W�F �R�V�B�M�J�U�Z�
 �C�V�U �M�B�U�U�F�S �T�X�J�U�D�I�F�T �N�B�Z �E�F�D�S�F�B�T�F �J�U�


�M�F�B�E�J�O�H �U�P �B�O �B�N�C�J�H�V�P�V�T �P�W�F�S�B�M�M �F���F�D�U�� �*�G! = 0�
 �R�V�P�U�B�T �M�F�B�E �U�P �B�O �P�W�F�S�B�M�M �E�F�D�S�F�B�T�F �J�O �D�B�O�E�J�E�B�U�F

�R�V�B�M�J�U�Z �T�J�O�D�F �B�M�M �T�V�C�T�U�J�U�V�U�J�P�O�T �B�S�F �U�P�X�B�S�E�T �M�P�X�F�S���R�V�B�M�J�U�Z �D�B�O�E�J�E�B�U�F�T��

�$�P�S�P�M�M�B�S�Z ���� �'�S�P�N�-�F�N�N�B ���
 �B �I�J�H�I�F�S �W�P�U�F�S �C�J�B�T �X�F�B�L�M�Z �J�O�D�S�F�B�T�F�T �U�I�F �T�J�[�F �P�G! �� �'�P�M�M�P�X�J�O�H �1�S�P�Q�P��

�T�J�U�J�P�O ���
 �U�I�J�T �J�N�Q�M�J�F�T �U�I�B�U �U�I�F �R�V�B�M�J�U�Z���F�O�I�B�O�D�J�O�H �F���F�D�U�T �P�G �U�I�F �R�V�P�U�B�T �P�O �Q�P�M�J�U�J�D�B�M �T�F�M�F�D�U�J�P�O �B�S�F �B�M�T�P

�X�F�B�L�M�Z �J�O�D�S�F�B�T�J�O�H �J�O� ��

�*�O �U�I�F �D�B�T�F �X�I�F�Oq(x � ) > ! �
 �1�-�T �N�V�T�U �N�B�L�F �R�V�B�M�J�U�Z���J�N�Q�S�P�W�J�O�H �B�O�E �R�V�B�M�J�U�Z���X�P�S�T�F�O�J�O�H �T�X�J�U�D�I�F�T��

�'�P�S �T�J�N�Q�M�J�D�J�U�Z�
 �B�T�T�V�N�F �U�I�B�U �B�M�M �U�I�F �R�V�B�M�J�U�Z���J�N�Q�S�P�W�J�O�H �T�X�J�U�D�I�F�T �I�B�W�F �D�P�O�T�U�B�O�U�� = � a > 0 �B�O�E �U�I�B�U

�B�M�M �U�I�F �R�V�B�M�J�U�Z���X�P�S�T�F�O�J�O�H �T�X�J�U�D�I�F�T �I�B�W�F �D�P�O�T�U�B�O�U� = � a < 0��

�1�S�P�Q�P�T�J�U�J�P�O ���� �-�F�Uu(�) �C�F �D�P�O�D�B�W�F�� �"�M�M �X�P�N�F�O �J�O �U�I�F �E�J�T�U�S�J�D�U�T �J�O
( x � ) �B�S�F �Q�P�T�J�U�J�W�F�M�Z �T�F�M�F�D�U�F�E�


�C�V�U �U�I�F �1�- ���S�T�U �T�X�J�U�D�I�F�T �J�O �X�P�N�F�O �G�S�P�N �U�I�F �C�P�U�U�P�N �P�G �U�I�F �E�J�T�U�S�J�C�V�U�J�P�O �P�G �R�V�B�M�J�U�Z �X�J�U�I�J�O
( x � )��

�'�S�P�N �1�S�P�Q�P�T�J�U�J�P�O ���
 �&�R�V�B�U�J�P�O�� �U�J�H�I�U�F�O�T �G�P�S �I�J�H�I�F�S���R�V�B�M�J�U�Z �G�F�N�B�M�F �D�B�O�E�J�E�B�U�F�T �X�I�F�O� a > 0��

���V�T �U�I�F �G�F�N�B�M�F �D�B�O�E�J�E�B�U�F�T �X�I�P �B�S�F �i�T�X�J�U�D�I�F�E �C�B�D�L�w �E�S�J�W�F �R�V�B�M�J�U�Z �H�B�J�O�T �J�O �U�I�J�T �D�B�T�F�
 �B�O�E �U�I�F �F���F�D�U

�P�O �N�B�M�F �D�B�O�E�J�E�B�U�F�T �J�T �V�O�D�F�S�U�B�J�O�� �6�O�E�F�S �B �T�J�N�J�M�B�S �M�P�H�J�D�
 �R�V�B�M�J�U�Z���X�P�S�T�F�O�J�O�H �T�X�J�U�D�I�F�T �B�S�F ���S�T�U �E�S�B�X�O

�G�S�P�N �U�I�F �U�P�Q �P�G �U�I�F �E�J�T�U�S�J�C�V�U�J�P�O �P�G �N�B�M�F �D�B�O�E�J�E�B�U�F�T��

���F �P�W�F�S�B�M�M �F���F�D�U �J�T �V�O�D�F�S�U�B�J�O�
 �C�V�Uu(�) �T�V�H�H�F�T�U�T �U�I�B�U �U�I�F �T�F�M�F�D�U�J�P�O �P�G �X�P�N�F�O �J�N�Q�S�P�W�F�T �B�O�E �U�I�F

����



�T�F�M�F�D�U�J�P�O �P�G �N�F�O �E�F�D�S�F�B�T�F�T�� ���F �F���F�D�U �J�T �S�F�W�F�S�T�F�E �X�I�F�Ou(�) �J�T �D�P�O�W�F�Y��

�1�S�P�Q�P�T�J�U�J�P�O �����8�I�F�Ou(�) �J�T �D�P�O�W�F�Y�
 �U�I�F �1�- �T�X�J�U�D�I�F�T �G�S�P�N �U�I�F �U�P�Q �P�G �U�I�F �E�J�T�U�S�J�C�V�U�J�P�O �P�G �R�V�B�M�J�U�Z

�X�J�U�I�J�O
( x � ) ���S�T�U��

�4�J�O�D�F �X�P�N�F�O �J�O �U�I�F
( x � ) �T�F�U �B�S�F �O�F�H�B�U�J�W�F�M�Z �T�F�M�F�D�U�F�E�
 �U�I�F �R�V�B�M�J�U�Z �H�B�J�O�T �B�S�F �E�S�J�W�F�O �C�Z �B�O �J�N��

�Q�S�P�W�F�N�F�O�U �J�O �N�F�O���T �Q�P�M�J�U�J�D�B�M �T�F�M�F�D�U�J�P�O�� �8�I�F�O� a = � �
 �1�-�T �Q�S�F�G�F�S �U�P�
 �B�H�B�J�O�
 �S�F�N�P�W�F �M�P�X���R�V�B�M�J�U�Z

�N�F�O �G�S�P�Nx � �� ���F �F���F�D�U �P�O �X�P�N�F�O���T �Q�P�M�J�U�J�D�B�M �T�F�M�F�D�U�J�P�O �J�T �V�O�D�F�S�U�B�J�O��

�8�I�F�Ou(�) �J�T �D�P�O�W�F�Y�
 �W�P�U�F�S�T �S�F�X�B�S�E �R�V�B�M�J�U�Z �J�O�D�S�F�B�T�J�O�H�M�Z�� �4�J�O�D�F �X�P�N�F�O �P�G �M�P�X�F�S �R�V�B�M�J�U�Z �X�F�S�F

�N�P�S�F �M�J�L�F�M�Z �U�P �C�F �E�J�T�D�S�J�N�J�O�B�U�F�E�
 �1�-�T �N�J�O�J�N�J�[�F �D�P�T�U�T �C�Z �T�X�J�U�D�I�J�O�H �G�S�P�N �U�I�F �C�P�U�U�P�N �P�G �U�I�F �E�J�T�U�S�J�C�V�U�J�P�O

�P�G �N�F�O�� ���J�T �D�B�T�F �J�T �D�P�O�T�J�T�U�F�O�U �X�J�U�I �U�I�F �4�X�F�E�J�T�I �D�B�T�F �E�P�D�V�N�F�O�U�F�E �C�Z �#�F�T�M�F�Z �F�U �B�M�� �	���������
 �J�O �X�I�J�D�I

�1�-�T �S�F�N�P�W�F �U�I�F �X�P�S�T�U �N�B�M�F �D�B�O�E�J�E�B�U�F�T �G�S�P�N �U�I�F �M�J�T�U�T�� �4�J�O�D�F �M�P�X���R�V�B�M�J�U�Z �X�P�N�F�O �B�S�F �T�X�J�U�D�I�F�E �C�B�D�L

�J�O�U�P �U�I�F �M�J�T�U�T�
 �U�I�F �P�W�F�S�B�M�M �F���F�D�U �S�F�M�J�F�T �P�O �U�I�F �T�I�J�� �J�O �U�I�F �Q�P�P�M �P�G �G�F�N�B�M�F �D�B�O�E�J�E�B�U�F�T��

����



�� �.�F�Y�J�D�P �B�T �B �M�B�C�P�S�B�U�P�S�Z �U�P �T�U�V�E�Z �H�F�O�E�F�S �R�V�P�U�B�T
���F �T�U�B�H�H�F�S�F�E �S�P�M�M�P�V�U �P�G �R�V�P�U�B �N�B�O�E�B�U�F�T �B�D�S�P�T�T �U�I�F �.�F�Y�J�D�B�O �T�U�B�U�F�T �Q�S�F�T�F�O�U�T �B �O�B�U�V�S�B�M �F�Y�Q�F�S�J�N�F�O�U �U�P

�T�U�V�E�Z �B���S�N�B�U�J�W�F �B�D�U�J�P�O �J�O �N�B�K�P�S�J�U�B�S�J�B�O �F�M�F�D�U�J�P�O�T�� ���J�T �T�F�D�U�J�P�O �I�J�H�I�M�J�H�I�U�T �G�P�V�S �E�F�U�B�J�M�T �P�G �.�F�Y�J�D�B�O

�M�F�H�J�T�M�B�U�J�W�F �F�M�F�D�U�J�P�O�T�� ���S�T�U�
 �U�I�F �F�M�F�D�U�P�S�B�M �S�V�M�F�T�� �T�F�D�P�O�E�
 �U�I�F �Q�P�M�J�U�J�D�B�M �E�P�N�J�O�B�O�D�F �P�G �U�I�S�F�F �Q�B�S�U�J�F�T�
 �U�I�F

�1�"�/���1�3�*���1�3�% �U�S�J�B�E�� �U�I�J�S�E�
 �U�I�F �D�F�O�U�S�B�M�J�[�F�E �Q�P�M�J�U�J�D�B�M �T�F�M�F�D�U�J�P�O �Q�S�P�D�F�T�T �V�T�F�E �C�Z �U�I�F �Q�B�S�U�Z �U�S�J�B�E�� �B�O�E

�M�B�T�U�
 �U�I�F �T�U�B�H�H�F�S�F�E �J�O�U�S�P�E�V�D�U�J�P�O �P�G �D�B�O�E�J�E�B�U�F �R�V�P�U�B�T �B�D�S�P�T�T �T�U�B�U�F�T��

������ �&�M�F�D�U�J�P�O�T �G�P�S�%�J�Q�V�U�B�E�P�T �M�P�D�B�M�F�T

�.�F�Y�J�D�P �J�T �E�J�W�J�E�F�E �J�O�U�P �U�I�J�S�U�Z���U�X�P �T�U�B�U�F�T�� �&�B�D�I �T�U�B�U�F �I�B�T �B�$�È�N�B�S�B �E�F �%�J�Q�V�U�B�E�P�T�
 �U�I�F �P�O�M�Z �C�P�E�Z �P�G �U�I�F

�M�F�H�J�T�M�B�U�J�W�F �C�S�B�O�D�I�
 �D�P�O�G�P�S�N�F�E �C�Z�%�J�Q�V�U�B�E�P�T �-�P�D�B�M�F�T�
 �X�I�P �B�S�F �F�M�F�D�U�F�E �J�O �F�J�U�I�F�S �U�I�F �N�B�K�P�S�J�U�B�S�J�B�O �P�S �U�I�F

�Q�S�P�Q�P�S�U�J�P�O�B�M �S�F�Q�S�F�T�F�O�U�B�U�J�P�O �U�J�F�S�T�� �.�P�T�U �T�F�B�U�T �B�S�F �F�M�F�D�U�F�E �J�O �N�B�K�P�S�J�U�B�S�J�B�O �T�J�O�H�M�F���T�F�B�U �E�J�T�U�S�J�D�U �F�M�F�D�U�J�P�O�T

�	�4�%�
�
���� �X�I�J�M�F �U�I�F �S�F�T�U �B�S�F �F�M�F�D�U�F�E �W�J�B �Q�S�P�Q�P�S�U�J�P�O�B�M �S�F�Q�S�F�T�F�O�U�B�U�J�P�O���� ���F �F�M�F�D�U�P�S�B�M �V�O�J�U�T �P�G �J�O�U�F�S�F�T�U �B�S�F

�D�B�O�E�J�E�B�U�F�T �J�O �N�B�K�P�S�J�U�B�S�J�B�O �F�M�F�D�U�J�P�O�T �G�P�S �B �T�F�B�U �J�O �B �T�U�B�U�F �D�P�O�H�S�F�T�T �C�F�U�X�F�F�O �������� �B�O�E ���������� ���F �Q�B�S�U�Z

�X�J�U�I �N�P�S�F �W�P�U�F�T �J�O �F�B�D�I �E�J�T�U�S�J�D�U �X�J�O�T �U�I�F �D�P�S�S�F�T�Q�P�O�E�J�O�H �T�F�B�U�� �U�I�F �X�J�O�O�J�O�H�%�J�Q�V�U�B�E�P�T �-�P�D�B�M�F�T�T�F�S�W�F �B

�U�I�S�F�F���Z�F�B�S �U�F�S�N�
 �B�O�E �U�I�F�O �B�M�M �T�F�B�U�T �C�F�D�P�N�F �P�Q�F�O �B�H�B�J�O�� �*�N�N�F�E�J�B�U�F �S�F���F�M�F�D�U�J�P�O �X�B�T �Q�S�P�I�J�C�J�U�F�E �V�O�U�J�M

���������
 �T�P �T�U�B�U�F �E�F�Q�V�U�J�F�T �X�P�V�M�E �P���F�O �T�U�F�Q �E�P�X�O �G�P�S �P�O�F �U�F�S�N �C�F�G�P�S�F �S�V�O�O�J�O�H �B�H�B�J�O��

�&�M�F�D�U�P�S�B�M �S�V�M�F�T�� �5�J�D�L�F�U�T�
 �C�B�M�M�P�U�T�
 �B�O�E �D�B�O�E�J�E�B�U�F �M�J�T�U�T

�1�B�S�U�J�F�T �Q�S�P�W�J�E�F �B �M�J�T�U �P�G �U�I�F �D�B�O�E�J�E�B�U�F�T �S�V�O�O�J�O�H �J�O �F�B�D�I �E�J�T�U�S�J�D�U�� �1�B�S�U�J�F�T �O�P�N�J�O�B�U�F �U�X�P �D�B�O�E�J�E�B�U�F�T �J�O

�F�B�D�I �E�J�T�U�S�J�D�U�� �B �Q�S�J�O�D�J�Q�B�M �D�B�O�E�J�E�B�U�F �B�O�E �B�O �B�M�U�F�S�O�B�U�F�
 �I�F�S�F�B���F�S �S�F�G�F�S�S�F�E �U�P �B�T �U�I�F �U�J�D�L�F�U�� ���F �B�M�U�F�S�O�B�U�F

�P�O�M�Z �T�V�D�D�F�F�E�T �U�I�F �Q�S�J�O�D�J�Q�B�M �J�G �U�I�F�Z �D�B�O�O�P�U �D�P�N�Q�M�F�U�F �U�I�F�J�S �U�F�O�V�S�F�
 �X�I�J�D�I �I�B�Q�Q�F�O�T�
 �G�P�S �F�Y�B�N�Q�M�F�
 �J�G �U�I�F

�Q�S�J�O�D�J�Q�B�M �X�J�T�I�F�T �U�P �S�V�O �G�P�S �B�O�P�U�I�F�S �Q�P�M�J�U�J�D�B�M �Q�P�T�J�U�J�P�O�� ���F �G�V�M�M �M�J�T�U �P�G �D�B�O�E�J�E�B�U�F�T �G�S�P�N �F�B�D�I �Q�B�S�U�Z

�J�T �U�I�F�O �T�V�C�N�J�U�U�F�E �U�P �U�I�F �D�P�S�S�F�T�Q�P�O�E�J�O�H �T�U�B�U�F �F�M�F�D�U�P�S�B�M �B�V�U�I�P�S�J�U�Z �G�P�S �J�U�T �B�Q�Q�S�P�W�B�M �N�P�O�U�I�T �C�F�G�P�S�F �U�I�F

�F�M�F�D�U�J�P�O�� �0�O�D�F �B�Q�Q�S�P�W�F�E�
 �U�I�F �M�B�U�U�F�S �U�I�F�O �T�F�O�E�T �U�I�F �M�J�T�U�T �P�G �B�M�M �Q�B�S�U�J�F�T �U�P �U�I�F�$�È�N�B�S�B �E�F �%�J�Q�V�U�B�E�P�T�G�P�S

�Q�V�C�M�J�D�B�U�J�P�O�� �#�P�U�I �D�B�O�E�J�E�B�U�F�T�� �O�B�N�F�T �J�O �B �U�J�D�L�F�U �B�S�F �T�I�P�X�O �P�O �U�I�F �C�B�M�M�P�U�
 �J�O �S�V�O�O�J�O�H �N�B�U�F �G�B�T�I�J�P�O��

�4�F�F �B �C�B�M�M�P�U �N�P�E�F�M �J�O �"�Q�Q�F�O�E�J�Y�"�
��

�������F �Q�P�M�J�U�J�D�B�M �F�D�P�O�P�N�Z �M�J�U�F�S�B�U�V�S�F �P���F�O �V�T�F�T �U�I�F �U�F�S�N�T �T�J�O�H�M�F���N�F�N�C�F�S �P�S �T�J�O�H�M�F���E�J�T�U�S�J�D�U �U�P �S�F�G�F�S �U�P �U�I�F�T�F �N�B��
�K�P�S�J�U�B�S�J�B�O �F�M�F�D�U�J�P�O�T�� ���F �T�I�B�S�F �P�G �4�% �T�F�B�U�T �S�B�O�H�F�T �G�S�P�N �B �M�P�X �P�G ������ �G�P�S �+�B�M�J�T�D�P �U�P ������ �G�P�S �#�B�K�B �$�B�M�J�G�P�S�O�J�B
�4�V�S�� �8�J�U�I �U�I�F �F�Y�D�F�Q�U�J�P�O �P�G �&�T�U�B�E�P �E�F �.�Ï�Y�J�D�P �	���� �T�F�B�U�T�
 �B�O�E �.�F�Y�J�D�P �$�J�U�Z �	���� �T�F�B�U�T�
�
 �D�P�O�H�S�F�T�T �T�J�[�F�T �S�B�O�H�F
�G�S�P�N ���� �T�F�B�U�T �G�P�S �#�B�K�B �$�B�M�J�G�P�S�O�J�B �4�V�S �U�P ���� �G�P�S �7�F�S�B�D�S�V�[�� �'�P�S �B�O �F�Y�B�N�Q�M�F �P�G �U�I�F �E�J�T�U�S�J�D�U�J�O�H �H�V�J�E�F�M�J�O�F�T�
 �T�F�F
�"�D�V�F�S�E�P �*�/�&���$�(������������������

�����*�O �U�I�F �Q�S�P�Q�P�S�U�J�P�O�B�M �S�F�Q�S�F�T�F�O�U�B�U�J�P�O �U�J�F�S�
 �Q�P�M�J�U�J�D�B�M �Q�B�S�U�J�F�T �Q�S�F�T�F�O�U �D�M�P�T�F�E �M�J�T�U�T �P�G �D�B�O�E�J�E�B�U�F�T�� ���F �O�V�N�C�F�S �P�G
�T�F�B�U�T �X�P�O �C�Z �F�B�D�I �Q�B�S�U�Z �J�T �Q�S�P�Q�P�S�U�J�P�O�B�M �U�P �U�I�F�J�S �T�I�B�S�F �P�G �W�P�U�F�T �J�O �U�I�F �P�W�F�S�B�M�M �T�U�B�U�F �F�M�F�D�U�J�P�O�� ���F �V�T�F �P�G �B �N�J�Y�F�E��
�T�Z�T�U�F�N �X�B�T �J�O �M�J�O�F �X�J�U�I �U�I�F �I�F�H�F�N�P�O�J�D �1�3�* �Q�B�S�U�Z���T �J�O�U�F�O�U �U�P �N�B�J�O�U�B�J�O �B �T�V�Q�F�S�N�B�K�P�S�J�U�Z �X�I�J�M�F �D�P�O�D�F�E�J�O�H
�N�J�O�J�N�B�M �P�Q�Q�P�T�J�U�J�P�O �S�F�Q�S�F�T�F�O�U�B�U�J�P�O �	�%�J�B�[���$�B�Z�F�S�P�T �B�O�E �.�B�H�B�M�P�O�J�
�����������,�F�S�F�W�F�M�
���������
��

����



������ �1�P�M�J�U�J�D�B�M �Q�B�S�U�J�F�T �	�1�"�/���1�3�*���1�3�%�

�.�F�Y�J�D�P �U�S�B�O�T�J�U�J�P�O�F�E �G�S�P�N �B �P�O�F���Q�B�S�U�Z �S�V�M�F �U�P �B�O �i�F�Y�U�S�F�N�F�M�Z �D�P�N�Q�F�U�J�U�J�W�F�w �E�F�N�P�D�S�B�D�Z �E�V�S�J�O�H �U�I�F

�E�F�D�B�E�F �P�G �������� �	�%�J�B�[���$�B�Z�F�S�P�T �B�O�E �.�B�H�B�M�P�O�J�
���������
�� ���F �I�F�H�F�N�P�O�J�D�1�B�S�U�J�E�P �3�F�W�P�M�V�D�J�P�O�B�S�J�P �*�O�T�U�J�U�V��

�D�J�P�O�B�M�
 �X�I�P �F�N�F�S�H�F�E �J�O �U�I�F �B���F�S�N�B�U�I �P�G �U�I�F �.�F�Y�J�D�B�O �3�F�W�P�M�V�U�J�P�O �B�O�E �X�P�O �W�J�S�U�V�B�M�M�Z �B�M�M �G�F�E�F�S�B�M �B�O�E

�T�U�B�U�F���M�F�W�F�M �F�M�F�D�U�J�P�O�T �G�S�P�N �������� �U�P �������� �	�-�B�O�H�T�U�P�O�
���������
���� �T�B�X �B�O �J�N�Q�P�S�U�B�O�U �E�F�D�S�F�B�T�F �J�O �J�U�T �F�M�F�D��

�U�P�S�B�M �T�U�S�F�O�H�U�I �S�J�H�I�U �C�F�G�P�S�F �U�I�F �C�F�H�J�O�O�J�O�H �P�G �U�I�F �T�B�N�Q�M�F �Q�F�S�J�P�E �	�%�J�B�[���$�B�Z�F�S�P�T �B�O�E �.�B�H�B�M�P�O�J�
���������
�


�M�P�T�J�O�H ���� �P�G �U�I�F ���� �H�V�C�F�S�O�B�U�P�S�J�B�M �S�B�D�F�T �G�P�S �U�I�F ���S�T�U �U�J�N�F �C�F�U�X�F�F�O �������� �B�O�E ���������� �*�U �B�M�T�P �M�P�T�U �J�U�T
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