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Abstract

Accurate trajectory prediction is a key component of autonomous driving systems,
particularly in dynamic and complex traffic environments where anticipating fu-
ture movements is essential for safety. This thesis presents a novel multi-sensor
fusion framework that utilises data from cameras, LiDAR, and radar to enhance
the accuracy and robustness of vehicle trajectory prediction. By leveraging the
strengths of each sensor, including visual information from cameras, precise 3D
data from LiDAR, and reliable velocity measurements from radar, a comprehen-
sive representation of the driving scene is constructed.

The architecture proposed in this thesis integrates these heterogeneous inputs
using advanced fusion techniques that align LiDAR point clouds with camera im-
agery for spatial consistency. This fused data is processed by a transformer-based
deep learning model that captures temporal dependencies and agent interactions,
enabling the system to focus on the most salient scene elements and improve pre-
diction in congested or uncertain environments.

Evaluations on benchmark datasets using metrics such as Average Displace-
ment Error, Final Displacement Error, collision rate, and miss rate demonstrate
that the proposed approach consistently outperforms traditional baselines. The
methods developed in this thesis achieve state-of-the-art results, highlighting the
impact of sensor fusion and temporal modelling in advancing safe and reliable
autonomous driving.

x



Contents

Acknowledgements v

Publications vii

Abstract x

List of Abbreviations xviii

List of Tables xxii

List of Figures xxv

1 Introduction 1
1.1 Motivation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 Commercial Potential and Applications . . . . . . . . . . . . . . . 4
1.3 Challenges in BEV Trajectory Prediction for Autonomous Driving 6
1.4 Aims and Objectives . . . . . . . . . . . . . . . . . . . . . . . . . 8
1.5 Contributions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
1.6 Research Questions, Problem Statement, and Thesis Structure . . 10

2 Background 17
2.1 AV Development Stages . . . . . . . . . . . . . . . . . . . . . . . 18
2.2 Levels of Automation in Autonomous Vehicles . . . . . . . . . . . 20

2.2.1 Alignment of Research with SAE Levels of Automation . . 22
2.3 Why Does BEV Matter in Autonomous Systems? . . . . . . . . . 23

xi



CONTENTS

2.4 BEV Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
2.4.1 Map Segmentation in BEV . . . . . . . . . . . . . . . . . 26
2.4.2 GNNs in BEV space . . . . . . . . . . . . . . . . . . . . . 27
2.4.3 BEV based Trajectory Prediction . . . . . . . . . . . . . . 27
2.4.4 Multi-Sensor Fusion for BEV Representation . . . . . . . . 29
2.4.5 Multi-Agent Trajectory Prediction for BEV Representation 31
2.4.6 BEV based Motion Segmentation . . . . . . . . . . . . . . 32

2.5 Online Map Uncertainty . . . . . . . . . . . . . . . . . . . . . . . 33
2.6 Datasets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

2.6.1 Dataset Selection . . . . . . . . . . . . . . . . . . . . . . . 36
2.6.2 Public Datasets: Use and Limitations . . . . . . . . . . . 37

2.7 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

3 Short-Term Trajectory Prediction using CNN-LSTM and GNN-
LSTM 39
3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
3.2 Why the CARLA simulation platform? . . . . . . . . . . . . . . . 43
3.3 Dataset Generation . . . . . . . . . . . . . . . . . . . . . . . . . . 43
3.4 Methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

3.4.1 First Approach: CNN-LSTM . . . . . . . . . . . . . . . . 45
3.4.1.1 Architecture Topology . . . . . . . . . . . . . . . 46
3.4.1.2 Trajectory Prediction Approach . . . . . . . . . 47
3.4.1.3 Implementation Details . . . . . . . . . . . . . . 48
3.4.1.4 Results . . . . . . . . . . . . . . . . . . . . . . . 49

3.4.2 Second Approach: GNN-LSTM . . . . . . . . . . . . . . . 52
3.4.2.1 Architecture Topology . . . . . . . . . . . . . . . 52
3.4.2.2 Spatial feature extraction . . . . . . . . . . . . . 53
3.4.2.3 Graph Creation . . . . . . . . . . . . . . . . . . 53
3.4.2.4 Positional Encoding of Nodes in Graph . . . . . 54
3.4.2.5 Graph Neural Networks . . . . . . . . . . . . . . 55
3.4.2.6 Learning temporal changes using LSTM . . . . . 56
3.4.2.7 Experimental Results . . . . . . . . . . . . . . . 58

xii



CONTENTS

3.4.2.8 Implementation Details . . . . . . . . . . . . . . 58
3.4.2.9 Validation and Evaluation Metrics . . . . . . . . 59

3.5 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
3.5.1 Cross Comparisons of Contributing Papers . . . . . . . . . 62

4 BEV Joint Vehicle Segmentation and Ego Vehicle Trajectory Pre-
diction using GNNs 63
4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
4.2 Proposed Methodology . . . . . . . . . . . . . . . . . . . . . . . . 67

4.2.1 Dataset . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
4.3 First Approach: BEVSeg2TP . . . . . . . . . . . . . . . . . . . . 69

4.3.1 Image Encoder . . . . . . . . . . . . . . . . . . . . . . . . 69
4.3.2 Cross Attention . . . . . . . . . . . . . . . . . . . . . . . . 69
4.3.3 Joint Vehicle Segmentation . . . . . . . . . . . . . . . . . 71
4.3.4 Spatio-Temporal Probabilistic Network (STPN) . . . . . . 71
4.3.5 Loss Function . . . . . . . . . . . . . . . . . . . . . . . . . 73
4.3.6 Experimental Setup . . . . . . . . . . . . . . . . . . . . . 74
4.3.7 Ablation Study . . . . . . . . . . . . . . . . . . . . . . . . 75
4.3.8 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

4.4 Second Approach: BEVSeg2GTA . . . . . . . . . . . . . . . . . . 80
4.4.1 Camera to BEV Transformation . . . . . . . . . . . . . . 80

4.4.1.1 Positional Embedding . . . . . . . . . . . . . . . 81
4.4.1.2 Map Embedding . . . . . . . . . . . . . . . . . . 82
4.4.1.3 Cross-view Attention . . . . . . . . . . . . . . . 82
4.4.1.4 Image Encoder . . . . . . . . . . . . . . . . . . . 83

4.4.2 Bird’s-Eye View (BEV) Segmentation & Projection . . . . 83
4.4.2.1 BEV Encoder . . . . . . . . . . . . . . . . . . . 83
4.4.2.2 Segmentation Heads . . . . . . . . . . . . . . . . 84

4.4.3 Graph Convolutional Network (GCN) . . . . . . . . . . . 85
4.4.3.1 Notation . . . . . . . . . . . . . . . . . . . . . . 85
4.4.3.2 Graph Creation . . . . . . . . . . . . . . . . . . 87

xiii



CONTENTS

4.4.3.3 Graph-based Spatial representation and Adjacency
Matrix . . . . . . . . . . . . . . . . . . . . . . . 88

4.4.3.4 Positional Encoding of Nodes in Graph . . . . . 90
4.4.4 Temporal Probabilistic Network . . . . . . . . . . . . . . . 91
4.4.5 Architecture Overview . . . . . . . . . . . . . . . . . . . . 92
4.4.6 Experimental Setup and Evaluations . . . . . . . . . . . . 93

4.4.6.1 Evaluation Metrics . . . . . . . . . . . . . . . . . 93
4.4.6.2 Baselines . . . . . . . . . . . . . . . . . . . . . . 94

4.4.7 Implementation Details . . . . . . . . . . . . . . . . . . . 95
4.4.8 Ablation Study . . . . . . . . . . . . . . . . . . . . . . . . 96

4.4.8.1 Segmentation Loss Analysis . . . . . . . . . . . . 96
4.4.8.2 GNNs with Hidden Units . . . . . . . . . . . . . 97
4.4.8.3 Ablation Study on Different Settings in BEV Space 98

4.4.9 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
4.4.10 Quantitative analysis . . . . . . . . . . . . . . . . . . . . . 98
4.4.11 Qualitative Analysis . . . . . . . . . . . . . . . . . . . . . 100
4.4.12 Failure case analysis in Predicting Ego Vehicle Trajectory 101
4.4.13 Discussion and Limitations . . . . . . . . . . . . . . . . . 102

4.5 Conclusions and Future work . . . . . . . . . . . . . . . . . . . . 103
4.5.1 Cross Comparison of Contributing Papers . . . . . . . . . 104

5 MMTraP: Multi-Sensor Multi-Agent Trajectory Prediction in BEV105
5.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108
5.2 Proposed Methodology . . . . . . . . . . . . . . . . . . . . . . . . 110

5.2.1 Camera-Based Feature Encoder . . . . . . . . . . . . . . . 111
5.2.2 LiDAR-Based Feature Encoder . . . . . . . . . . . . . . . 112
5.2.3 Radar-Based Feature Encoder . . . . . . . . . . . . . . . . 112
5.2.4 Sensor Fusion Module . . . . . . . . . . . . . . . . . . . . 113
5.2.5 Correlation-Based Motion Estimation . . . . . . . . . . . . 114
5.2.6 Multi-Agent Trajectory Prediction Module . . . . . . . . . 115

5.3 Experimental Setup and Evaluations . . . . . . . . . . . . . . . . 119
5.3.1 Moving Object Dataset Preparation . . . . . . . . . . . . 119

xiv



CONTENTS

5.3.2 Evaluation Metrics . . . . . . . . . . . . . . . . . . . . . . 121
5.3.3 Baselines for Motion Segmentation . . . . . . . . . . . . . 121
5.3.4 Baselines for Trajectory Prediction . . . . . . . . . . . . . 122
5.3.5 Implememtation Details . . . . . . . . . . . . . . . . . . . 122
5.3.6 Loss Function . . . . . . . . . . . . . . . . . . . . . . . . . 123

5.4 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125
5.4.1 Quantitative Analysis . . . . . . . . . . . . . . . . . . . . 125
5.4.2 Qualitative Analysis . . . . . . . . . . . . . . . . . . . . . 129

5.5 Discussion and Limitations . . . . . . . . . . . . . . . . . . . . . 131
5.6 Conclusion and Future Work . . . . . . . . . . . . . . . . . . . . . 134

6 Multimodal Trajectory Prediction Using HD Maps and Online
Map Uncertainty 136
6.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139
6.2 Methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140

6.2.1 First Approach: HD MapsTP . . . . . . . . . . . . . . . . 140
6.2.1.1 HD Maps . . . . . . . . . . . . . . . . . . . . . . 141
6.2.1.2 Feature Extractor . . . . . . . . . . . . . . . . . 141
6.2.1.3 Probabilistic Network . . . . . . . . . . . . . . . 141
6.2.1.4 Maximum Probability and Output Trajectory . . 141
6.2.1.5 Implementation Details . . . . . . . . . . . . . . 142
6.2.1.6 Experimental setup and Evaluations . . . . . . . 142
6.2.1.7 Evaluation Metrics . . . . . . . . . . . . . . . . . 142
6.2.1.8 Experimental Results . . . . . . . . . . . . . . . 142

6.2.2 Second Approach: Online Map Uncertainty . . . . . . . . 145
6.2.2.1 Online Map Uncertainty . . . . . . . . . . . . . . 145
6.2.2.2 Methodology . . . . . . . . . . . . . . . . . . . . 145
6.2.2.3 Dataset . . . . . . . . . . . . . . . . . . . . . . . 146
6.2.2.4 BEV Encoder . . . . . . . . . . . . . . . . . . . 146
6.2.2.5 Producing online map uncertainty . . . . . . . . 147
6.2.2.6 Probability Density Function . . . . . . . . . . . 148
6.2.2.7 Probabilistic Map Prediction . . . . . . . . . . . 148

xv



�*�P�L�h�1�L�h�a

�e�X�k�X�k�X�3 �S�`�Q�#���#�B�H�B�b�i�B�+ �J���T �1�M�+�Q�/�2�` �X �X �X �X �X �X �X �X �X �X �X �X�R�8�y

�e�X�k�X�k�X�N �S�`�2�/�B�+�i�B�Q�M �J�Q�/�2�H�b �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�8�y

�e�X�k�X�k�X�R�y �1�t�T�2�`�B�K�2�M�i���H �_�2�b�m�H�i�b �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�8�R

�e�X�j �*�Q�M�+�H�m�b�B�Q�M ���M�/ �6�m�i�m�`�2 �q�Q�`�F �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�8�j

�e�X�j�X�R �*�`�Q�b�b �*�Q�K�T���`�B�b�Q�M �Q�7 �*�Q�M�i�`�B�#�m�i�B�M�; �S���T�2�`�b �X �X �X �X �X �X �X �X �X�R�8�8

�d �.�B�b�+�m�b�b�B�Q�M�b�- �_�2�~�2�+�i�B�Q�M�b�- ���M�/ �*�Q�M�+�H�m�b�B�Q�M�R�8�e

�d�X�R ���/�/�`�2�b�b�B�M�; �*�Q�`�2 �_�2�b�2���`�+�? �*�?���H�H�2�M�;�2�b �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�8�3

�d�X�k ���M���H�v�b�B�b ���M�/ �.�B�b�+�m�b�b�B�Q�M �Q�7 �_�2�b�2���`�+�? �Z�m�2�b�i�B�Q�M�b �X �X �X �X �X �X �X �X �X �X �X�R�8�N

�d�X�j �q�?�v �h�?�B�b �_�2�b�2���`�+�? �.�Q�K���B�M �J���i�i�2�`�b�\ �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�e�R

�d�X�9 �G�B�K�B�i���i�B�Q�M�b �Q�7 �i�?�2 �_�2�b�2���`�+�? �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�e�j

�d�X�9�X�R �a�B�K�m�H���i�B�Q�M�@�i�Q�@�_�2���H �.�Q�K���B�M �:���T �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�e�j

�d�X�9�X�k �J�Q�/�2�H �*�Q�K�T�H�2�t�B�i�v ���M�/ �_�2���H�@�h�B�K�2 �*�Q�M�b�i�`���B�M�i�b �X �X �X �X �X �X �X�R�e�j

�d�X�9�X�j �G�B�K�B�i�2�/ �a�2�M�b�Q�` �J�Q�/���H�B�i�B�2�b �B�M �a�Q�K�2 �1�t�T�2�`�B�K�2�M�i�b �X �X �X �X �X �X�R�e�9

�d�X�9�X�9 �l�M�+�2�`�i���B�M�i�v �Z�m���M�i�B�}�+���i�B�Q�M �a�+�Q�T�2 �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�e�9

�d�X�9�X�8 �A�M�i�2�;�`���i�B�Q�M �Q�7�>�. �J���T�b�r�B�i�? �H�B�p�2 �b�2�M�b�Q�` �B�M�7�Q�`�K���i�B�Q�M �X �X �X�R�e�9

�d�X�8 �*�Q�M�+�H�m�b�B�Q�M ���M�/ �6�m�i�m�`�2 �r�Q�`�F �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�e�9

�"�B�#�H�B�Q�;�`���T�?�v �R�e�d

�� �a�m�T�T�H�2�K�2�M�i���`�v �.���i�� ���M�/ ���/�/�B�i�B�Q�M���H �_�2�b�Q�m�`�+�2�b �R�N�e

�" �G�B�b�i �Q�7 �S�m�#�H�B�+���i�B�Q�M�b �R�N�N

�t�p�B



�*�P�L�h�1�L�h�a

�t�p�B�B



�G�B�b�i �Q�7 ���#�#�`�2�p�B���i�B�Q�M�b

k�L�L �F�@�L�2���`�2�b�i �L�2�B�;�?�#�Q�`�b�X

���.���a ���/�p���M�+�2�/ �.�`�B�p�2�` ���b�b�B�b�i���M�+�2 �a�v�b�i�2�K�b�X

���1�. ���p�2�`���;�2 �1�m�+�H�B�/�2���M �.�B�b�i���M�+�2�X

���A ���`�i�B�}�+�B���H �B�M�i�2�H�H�B�;�2�M�+�2�X

���J���S�1 ���p�2�`���;�2 �J�2���M ���#�b�Q�H�m�i�2 �S�2�`�+�2�M�i���;�2 �1�`�`�Q�`�X

���S ���p�2�`���;�2 �S�`�2�+�B�b�B�Q�M�X

���_�J�a�1 ���p�2�`���;�2 �_�Q�Q�i �J�2���M �a�[�m���`�2�/ �1�`�`�Q�`�X

���o ���m�i�Q�K���i�2�/ �o�2�?�B�+�H�2�X

�"�"�P�s �"�Q�m�M�/�B�M�; �"�Q�t�X

�"�1�o �"�B�`�/�ö�b�@�1�v�2 �o�B�2�r�X

�*���_�G�� �*���` �G�2���`�M�B�M�; �i�Q ���+�i�X

�*�"�h �*���K�2�`���@�i�Q�@�"�1�o �h�`���M�b�7�Q�`�K���i�B�Q�M�X

�*�L�L �*�Q�M�p�Q�H�m�i�B�Q�M���H �L�2�m�`���H �L�2�i�r�Q�`�F�X

�*�L�L�@�_�L�L �*�Q�M�p�Q�H�m�i�B�Q�M���H �_�2�+�m�`�`�2�M�i �L�2�m�`���H �L�2�i�r�Q�`�F�X

�*�Q�. �*�m�`�b�2 �Q�7 �.�B�K�2�M�b�B�Q�M���H�B�i�v�X

�t�p�B�B�B



�G�B�b�i �Q�7 ���#�#�`�2�p�B���i�B�Q�M�b

�*�o�h �*�`�Q�b�b�@�o�B�2�r �h�`���M�b�7�Q�`�K�2�`�X

�.�L�L �.�2�2�T �L�2�m�`���H �L�2�i�r�Q�`�F�X

�6�P�o �6�B�2�H�/ �Q�7 �o�B�2�r�X

�6�S�L �6�2���i�m�`�2 �S�v�`���K�B�/ �L�2�i�r�Q�`�F�X

�6�S�a�6�`���K�2�b �S�2�` �a�2�+�Q�M�/�X

�:���L �:�2�M�2�`���i�B�p�2 ���/�p�2�`�b���`�B���H �L�2�i�r�Q�`�F�X

�:�*�L �:�`���T�? �*�Q�M�p�Q�H�m�i�B�Q�M���H �L�2�i�r�Q�`�F�X

�:�L�L �:�`���T�? �L�2�m�`���H �L�2�i�r�Q�`�F�X

�:�L�a�a �:�H�Q�#���H �L���p�B�;���i�B�Q�M �a���i�2�H�H�B�i�2 �a�v�b�i�2�K�X

�:�S�a �:�H�Q�#���H �S�Q�b�B�i�B�Q�M�B�M�; �a�v�b�i�2�K�X

�:�S�l �:�`���T�?�B�+�b �S�`�Q�+�2�b�b�B�M�; �l�M�B�i�X

�:�h �:�`�Q�m�M�/ �h�`�m�i�?�X

�>�. �J���T �>�B�;�?�@�.�2�}�M�B�i�B�Q�M �J���T�X

�>�B�o�h�>�B�2�`���`�+�?�B�+���H �o�2�+�i�Q�` �h�`���M�b�7�Q�`�K�2�`�X

�A�J�l �A�M�2�`�i�B���H �J�2���b�m�`�2�K�2�M�i �l�M�B�i�X

�A�Q�l�A�M�i�2�`�b�2�+�i�B�Q�M �Q�p�2�` �l�M�B�Q�M�X

�A�S�J �A�M�p�2�`�b�2 �S�2�`�b�T�2�+�i�B�p�2 �J���T�T�B�M�;�X

�G�B�.���_ �G�B�;�?�i �.�2�i�2�+�i�B�Q�M ���M�/ �_���M�;�B�M�;�X

�G�G�J �G���`�;�2 �G���M�;�m���;�2 �J�Q�/�2�H�X

�G�a�a�G�B�7�i �a�T�H���i �a�?�Q�Q�i�X

�t�B�t



�G�B�b�i �Q�7 ���#�#�`�2�p�B���i�B�Q�M�b

�G�a�h�J �G�Q�M�; �a�?�Q�`�i�@�h�2�`�K �J�2�K�Q�`�v �L�2�i�r�Q�`�F�X

�K���S �J�2���M ���p�2�`���;�2 �S�`�2�+�B�b�B�Q�M�X

�J�B�M���.�1 �J�B�M�B�K�m�K ���p�2�`���;�2 �.�B�b�T�H���+�2�K�2�M�i �1�`�`�Q�`�X

�J�B�M�6�.�1�J�B�M�B�K�m�K �6�B�M���H �.�B�b�T�H���+�2�K�2�M�i �1�`�`�Q�`�X

�K�A�Q�l�J�2���M �A�M�i�2�`�b�2�+�i�B�Q�M �Q�p�2�` �l�M�B�Q�M�X

�J�G�S �J�m�H�i�B�@�G���v�2�` �S�2�`�+�2�T�i�`�Q�M�X

�J�_ �J�B�b�b �_���i�2�X

�J�a�1 �J�2���M �a�[�m���`�2�/ �1�`�`�Q�`�X

�J�h�S �J�m�H�i�B�@�h�`���D�2�+�i�Q�`�v �S�`�2�/�B�+�i�B�Q�M�X

�_���/���` �_���/�B�Q �.�2�i�2�+�i�B�Q�M ���M�/ �_���M�;�B�M�;�X

�_�2�G�l �_�2�+�i�B�}�2�/ �G�B�M�2���` �l�M�B�i�X

�_�2�b�L�2�i�_�2�b�B�/�m���H �L�2�i�r�Q�`�F�X

�_�2�b�L�2�i�@�R�3�_�2�b�B�/�m���H �L�2�i�r�Q�`�F�@�R�3�X

�_�:�" �_�2�/�@�:�`�2�2�M�@�"�H�m�2�X

�_�J�a�1 �_�Q�Q�i �J�2���M �a�[�m���`�2�/ �1�`�`�Q�`�X

�_�L�L �_�2�+�m�`�`�2�M�i �L�2�m�`���H �L�2�i�r�Q�`�F�X

�a���1 �a�Q�+�B�2�i�v �Q�7 ���m�i�Q�K�Q�i�B�p�2 �1�M�;�B�M�2�2�`�b�X

�a���J �a�2�;�K�2�M�i ���M�v�i�?�B�M�; �J�Q�/�2�H�X

�a�h�S �a�B�M�;�H�2 �h�`���D�2�+�i�Q�`�v �S�`�2�/�B�+�i�B�Q�M�X

�a�h�S�L �a�T���i�B�Q�@�h�2�K�T�Q�`���H �S�`�Q�#���#�B�H�B�b�i�B�+ �L�2�i�r�Q�`�F�X

�t�t



�G�B�b�i �Q�7 ���#�#�`�2�p�B���i�B�Q�M�b

�h�P�S�a�h�2�`�� �P�T�2�`���i�B�Q�M�b �S�2�` �a�2�+�Q�M�/�X

�o�B�h�o�B�b�B�Q�M �h�`���M�b�7�Q�`�K�2�`�X

�o�G�J �p�B�b�B�Q�M�@�H���M�;�m���;�2 �K�Q�/�2�H�X

�o�Q�t�2�H�o�Q�H�m�K�2 �S�B�t�2�H�- �m�b�2�/ �B�M �j�. �;�`�B�/�b�X

�t�t�B



�G�B�b�i �Q�7 �h���#�H�2�b

�k�X�R �.���i���b�2�i�b �7�Q�` ���m�i�Q�M�Q�K�Q�m�b �p�2�?�B�+�H�2�b �m�i�B�H�B�b�2�/ �B�M �i�`���D�2�+�i�Q�`�v �T�`�2�/�B�+�i�B�Q�M�X�j�e

�k�X�k �a�m�K�K���`�v �Q�7 �/���i���b�2�i �m�b���;�2 ���+�`�Q�b�b �/�B�z�2�`�2�M�i �+�?���T�i�2�`�b�X �*���_�G�� �(�R�) �B�b

�2�K�T�H�Q�v�2�/ �B�M �*�?���T�i�2�` �j �7�Q�` �b�B�K�m�H���i�B�Q�M�@�#���b�2�/ �2�t�T�2�`�B�K�2�M�i�b�- �r�?�2�`�2���b

�M�m�a�+�2�M�2�b �(�k�) �B�b ���T�T�H�B�2�/ �B�M �*�?���T�i�2�`�b �9�- �8 ���M�/ �e �7�Q�` �`�2���H�@�r�Q�`�H�/ �2�p���H�m�@

���i�B�Q�M�b�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�j�d

�j�X�R �*�Q�K�T���`�B�b�Q�M �Q�7 �p���`�B�Q�m�b �b�B�K�m�H���i�Q�`�b�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�9�j

�j�X�k �G�B�b�i �Q�7 �?�v�T�2�`�T���`���K�2�i�2�`�b �i�?���i �B�M�+�H�m�/�2 �#���i�+�? �b�B�x�2�- �H�Q�b�b �7�m�M�+�i�B�Q�M�- �Q�T�@

�i�B�K�B�b�2�`�- ���M�/ �Q�i�?�2�`�b �7�Q�` �i�?�2 �T�`�Q�T�Q�b�2�/ �i�`���B�M�B�M�; �b�2�i�m�T�X �X �X �X �X �X �X �X �X�9�N

�j�X�j ���M���H�v�b�B�b �Q�7���p�2�`���;�2 �_�Q�Q�i �J�2���M �a�[�m���`�2�/ �1�`�`�Q�` �U���_�J�a�1�V�- ���p�2�`�@

���;�2 �J�2���M ���#�b�Q�H�m�i�2 �S�2�`�+�2�M�i���;�2 �1�`�`�Q�` �U���J���S�1�V�- ���M�/���p�2�`���;�2 �1�m�@

�+�H�B�/�2���M �.�B�b�i���M�+�2 �U���1�.�V�Q�M �i�?�2�*���` �G�2���`�M�B�M�; �i�Q ���+�i �U�*���_�G���V

�/���i���b�2�i �7�Q�` �/�B�z�2�`�2�M�i�*�Q�M�p�Q�H�m�i�B�Q�M���H �L�2�m�`���H �L�2�i�r�Q�`�F �U�*�L�L�V�@�G�Q�M�;

�a�?�Q�`�i�@�h�2�`�K �J�2�K�Q�`�v �L�2�i�r�Q�`�F �U�G�a�h�J�V�+�Q�M�}�;�m�`���i�B�Q�M�b�X �X �X �X �X �X �X �X�8�R

�j�X�9 �.�2�i���B�H�2�/ �+�Q�K�T���`�B�b�Q�M �Q�7 �i�?�2 �p���`�B�Q�m�b �#���+�F�#�Q�M�2 �K�Q�/�2�H�b �m�i�B�H�B�b�2�/ �B�M �i�?�2

�b�i�m�/�v�X �h�?�2 ���M���H�v�b�B�b �+�Q�p�2�`�b �K�Q�/�2�H�b �B�M�i�2�;�`���i�B�M�;�.�2�2�T �L�2�m�`���H �L�2�i�r�Q�`�F

�U�.�L�L�V�r�B�i�?�G�a�h�J�M�2�i�r�Q�`�F�b ���M�/ �i�?�Q�b�2 �+�Q�K�#�B�M�B�M�;�:�`���T�? �L�2�m�`���H

�L�2�i�r�Q�`�F �U�:�L�L�V�r�B�i�?�G�a�h�J�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�8�3

�j�X�8 �*�`�Q�b�b�@�+�Q�K�T���`�B�b�Q�M �Q�7 �S���T�2�`�b �j�X�R ���M�/ �j�X�k �B�M �*�?���T�i�2�` �j�X �X �X �X �X �X �X �X�e�k

�9�X�R �*�Q�K�T���`�B�b�Q�M �b�i�m�/�v �Q�7 �/�B�z�2�`�2�M�i �b�i���M�/���`�/ �#���+�F�#�Q�M�2 �K�Q�/�2�H�b �2�K�T�H�Q�v�2�/

�7�Q�` �i�`���D�2�+�i�Q�`�v �T�`�2�/�B�+�i�B�Q�M �Q�M �i�?�2 �M�m�a�+�2�M�2�b �/���i���b�2�i�X �X �X �X �X �X �X �X �X �X�d�e

�9�X�k ���#�H���i�B�Q�M �Q�M �/�B�z�2�`�2�M�i �H�Q�b�b �7�m�M�+�i�B�Q�M�b �7�Q�` �i�?�2 �b�2�;�K�2�M�i���i�B�Q�M �i���b�F �Q�M

�i�?�2 �M�m�a�+�2�M�2�b �/���i���b�2�i�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�d�e

�t�t�B�B



�G�A�a�h �P�6 �h���"�G�1�a

�9�X�j �*�Q�K�T���`�B�b�Q�M �Q�7 �p�B�b�B�#�B�H�B�i�v�@�#���b�2�/ �K�2�i�?�Q�/�b �7�Q�` �a�2�i�i�B�M�; �R ���M�/ �a�2�i�i�B�M�; �k�X�d�d

�9�X�9 �*�Q�K�T���`�B�b�Q�M �Q�7 �p�2�?�B�+�H�2 �b�2�;�K�2�M�i���i�B�Q�M �T�2�`�7�Q�`�K���M�+�2 �Q�M �i�?�2 �M�m�a�+�2�M�2�b

�/���i���b�2�i �m�b�B�M�; �/�B�z�2�`�2�M�i �K�2�i�?�Q�/�b�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�d�3

�9�X�8 �*�Q�K�T���`�B�b�Q�M �Q�7 �i�?�2�J�B�M�B�K�m�K ���p�2�`���;�2 �.�B�b�T�H���+�2�K�2�M�i �1�`�`�Q�` �U�J�B�@

�M���.�1�V���M�/�J�B�M�B�K�m�K �6�B�M���H �.�B�b�T�H���+�2�K�2�M�i �1�`�`�Q�` �U�J�B�M�6�.�1�V�7�Q�`

�*�Q�K�T�2�i�B�M�; �J�2�i�?�Q�/�b �Q�M �i�?�2 �M�m�a�+�2�M�2�b �.���i���b�2�i�- �Q�p�2�` �� �S�`�2�/�B�+�i�B�Q�M

�>�Q�`�B�x�Q�M �Q�7 �e �a�2�+�Q�M�/�b�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�d�3

�9�X�e �P�p�2�`�p�B�2�r �Q�7 �i�?�2 �?�v�T�2�`�T���`���K�2�i�2�`�b �m�i�B�H�B�b�2�/ �B�M �i�?�2�:�L�L �K�Q�/�2�H�- �Q�7�@

�7�2�`�B�M�; �B�M�b�B�;�?�i �B�M�i�Q �i�?�2 �b�T�2�+�B�}�+ �+�Q�M�}�;�m�`���i�B�Q�M�b ���M�/ �b�2�i�i�B�M�;�b �2�K�T�H�Q�v�2�/

�7�Q�` �i�?�2 �i�`���D�2�+�i�Q�`�v �T�`�2�/�B�+�i�B�Q�M �i���b�F�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�3�3

�9�X�d �.�B�z�2�`�2�M�i �H�Q�b�b �7�m�M�+�i�B�Q�M�b �r�2�`�2 �2�K�T�H�Q�v�2�/ �B�M �i�?�B�b ���#�H���i�B�Q�M �b�i�m�/�v �7�Q�`

�i�?�2 �b�2�;�K�2�M�i���i�B�Q�M �i���b�F �m�b�B�M�; �i�?�2 �M�m�a�+�2�M�2�b �/���i���b�2�i�X �X �X �X �X �X �X �X �X�N�d

�9�X�3 �*�Q�K�T���`�B�b�Q�M �Q�7�J�2���M �a�[�m���`�2�/ �1�`�`�Q�` �U�J�a�1�V�7�Q�`�:�L�L �K�Q�/�2�H�b �r�B�i�?

�p���`�v�B�M�; �M�m�K�#�2�`�b �Q�7 �?�B�/�/�2�M �m�M�B�i�b�- �m�i�B�H�B�b�B�M�;�o�B�b�B�Q�M �h�`���M�b�7�Q�`�K�2�` �U�o�B�h�V

���b �i�?�2 �#���+�F�#�Q�M�2 ���M�/ �7�2���i�m�`�B�M�; �� �b�B�x�2 �Q�7 �R�y�k�9�X �X �X �X �X �X �X �X �X �X �X �X �X�N�d

�9�X�N �h�?�2�A�M�i�2�`�b�2�+�i�B�Q�M �Q�p�2�` �l�M�B�Q�M �U�A�Q�l�V�K�2�i�`�B�+�b �7�Q�` �p�2�?�B�+�H�2 �b�2�;�K�2�M�i���i�B�Q�M

�Q�M �i�?�2 �M�m�a�+�2�M�2�b �/���i���b�2�i ���`�2 �+�Q�K�T���`�2�/�X �õ�a�2�i�i�B�M�; �R�ö �m�b�2�b �� �;�`�B�/

�K�2���b�m�`�B�M�; �R�y�y�K �t �8�y�K �r�B�i�? �� �`�2�b�Q�H�m�i�B�Q�M �Q�7 �k�8�+�K�- �r�?�B�H�2 �õ�a�2�i�i�B�M�; �k�ö

�m�b�2�b �� �;�`�B�/ �Q�7 �R�y�y�K �t �R�y�y�K �r�B�i�? �� �`�2�b�Q�H�m�i�B�Q�M �Q�7 �8�y�+�K�X �S�`�Q�p�B�/�2�/

���H�b�Q �B�b �i�?�2 �M�m�K�#�2�` �Q�7 �T���`���K�2�i�2�`�b�-�6�`���K�2�b �S�2�` �a�2�+�Q�M�/ �U�6�S�a�V�- ���M�/

�i�?�2 �_ �p���H�m�2�b�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�N�3

�9�X�R�y�*�Q�K�T���`�B�b�Q�M �Q�7 �p�2�?�B�+�H�2 �b�2�;�K�2�M�i���i�B�Q�M �K�2�i�?�Q�/�b �Q�M �i�?�2 �M�m�a�+�2�M�2�b �/���i���b�2�i

�m�b�B�M�;�A�Q�l�7�Q�`�"�B�`�/�ö�b�@�1�v�2 �o�B�2�r �U�"�1�o�V�b�2�;�K�2�M�i���i�B�Q�M�X �A�K�T�`�Q�p�2�K�2�M�i�b ���`�2

�b�?�Q�r�M �B�M �i�?�2 �`�B�;�?�i�@�K�Q�b�i �+�Q�H�m�K�M�X�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�N�N

�9�X�R�R �S�2�`�7�Q�`�K���M�+�2 �+�Q�K�T���`�B�b�Q�M �Q�M �i�?�2 �M�m�a�+�2�M�2�b �/���i���b�2�i �m�b�B�M�; �J�B�M���.�1

���M�/ �J�B�M�6�.�1 �Q�p�2�` �� �e�@�b�2�+�Q�M�/ �T�`�2�/�B�+�i�B�Q�M �?�Q�`�B�x�Q�M�X �X �X �X �X �X �X �X �X �X�R�y�y

�9�X�R�k �*�`�Q�b�b�@�+�Q�K�T���`�B�b�Q�M �Q�7 �S���T�2�`�b �9�X�R ���M�/ �9�X�k �B�M �*�?���T�i�2�` �9�X �X �X �X �X �X �X �X�R�y�9

�8�X�R ���#�H���i�B�Q�M �b�i�m�/�v �Q�7 �H�Q�b�b �r�2�B�;�?�i�b� ���M�/� �Q�M �b�2�;�K�2�M�i���i�B�Q�M �U�J�2���M

�A�M�i�2�`�b�2�+�i�B�Q�M �Q�p�2�` �l�M�B�Q�M �U�K�A�Q�l�V�V ���M�/ �i�`���D�2�+�i�Q�`�v �T�`�2�/�B�+�i�B�Q�M �U�J�B�@

�M���.�110�-�J�B�M�6�.�110�V�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�k�9

�t�t�B�B�B



�G�A�a�h �P�6 �h���"�G�1�a

�8�X�k �*�Q�K�T���`�B�b�Q�M �Q�7 �p�2�?�B�+�H�2 �b�2�;�K�2�M�i���i�B�Q�M �K�2�i�?�Q�/�b �Q�M �i�?�2 �M�m�a�+�2�M�2�b �/���i���b�2�i�-

�2�p���H�m���i�2�/ �#�v�A�Q�l�U�W�V�Xy �J�2�i�?�Q�/�b �K���`�F�2�/ �r�2�`�2 �Q�`�B�;�B�M���H�H�v �/�2�b�B�;�M�2�/

�7�Q�` �Q�i�?�2�` �i���b�F�b�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�k�8

�8�X�j �J�J�h�`���S ���+�?�B�2�p�2�b �`�Q�#�m�b�i �p�2�?�B�+�H�2 �b�2�;�K�2�M�i���i�B�Q�M ���+�`�Q�b�b �H�B�;�?�i�B�M�; ���M�/

�r�2���i�?�2�` �p���`�B���i�B�Q�M�b �m�b�B�M�; �K�m�H�i�B�@�b�2�M�b�Q�` �H�2���`�M�B�M�;�X �_�2�b�m�H�i�b ���`�2 �b�?�Q�r�M

�7�Q�` �*���K�2�`���- �_���/���`�- ���M�/�G�B�;�?�i �.�2�i�2�+�i�B�Q�M ���M�/ �_���M�;�B�M�; �U�G�B�.���_�V�X

�õ���#�b�X �.�B�z�X�ö �B�M�/�B�+���i�2�b ���#�b�Q�H�m�i�2 �/�B�z�2�`�2�M�+�2�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�k�d

�8�X�9 �1�p���H�m���i�B�Q�M �Q�7 �+�Q�K�T�2�i�B�M�; �K�2�i�?�Q�/�b �Q�M �i�?�2 �M�m�a�+�2�M�2�b �.���i���b�2�i�- ���M���H�v�b�B�M�;

�i�?�2 �J�B�M�B�K�m�K ���p�2�`���;�2 �.�B�b�T�H���+�2�K�2�M�i �1�`�`�Q�` �U�J�B�M���.�1�V ���M�/ �6�B�M���H

�.�B�b�T�H���+�2�K�2�M�i �1�`�`�Q�` �U�J�B�M�6�.�1�V �Q�p�2�` �� �e�@�b�2�+�Q�M�/ �T�`�2�/�B�+�i�B�Q�M �?�Q�`�B�x�Q�M�X�R�k�3

�8�X�8 ���#�H���i�B�Q�M �b�i�m�/�v �Q�M �i�?�2 �m�b���;�2 �Q�7 �m�M�B�K�Q�/���H �p�b�X �K�m�H�i�B�K�Q�/���H �b�2�M�b�Q�`�b

�7�Q�` �K�Q�p�B�M�; �Q�#�D�2�+�i �b�2�;�K�2�M�i���i�B�Q�M�- �m�b�B�M�; �i�?�2�K�A�Q�l�K�2�i�`�B�+ �U�W�V ���+�`�Q�b�b

�/�B�z�2�`�2�M�i �/�B�b�i���M�+�2 �`���M�;�2�b �U�B�M �K�2�i�2�`�b�V�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�k�3

�8�X�e �A�K�T���+�i �Q�7 ���`�+�?�B�i�2�+�i�m�`���H �+�Q�K�T�Q�M�2�M�i�b �Q�M �Q�p�2�`���H�H �T�2�`�7�Q�`�K���M�+�2�X �X �X �X�R�k�N

�e�X�R �*�Q�K�T���`�B�b�Q�M �Q�7 �J�2�i�?�Q�/�b �Q�M �M�m�a�+�2�M�2�b �.���i���b�2�i�,�J�B�M���.�1���M�/�J�B�M�6�.�1

���M���H�v�b�B�b �Q�p�2�` �� �e�@�b�2�+�Q�M�/ �T�`�2�/�B�+�i�B�Q�M �?�Q�`�B�x�Q�M�X �X �X �X �X �X �X �X �X �X �X �X �X�R�9�j

�e�X�k �*�Q�K�T���`�B�b�Q�M �r�B�i�? �i�?�2 �#���b�2 �K�Q�/�2�H ���M�/ �;�`�Q�m�M�/ �i�`�m�i�? �m�b�B�M�; �K�2�i�`�B�+�b

�b�m�+�? ���b�J�B�M���.�1�-�J�B�M�6�.�1�- ���M�/�J�B�b�b �_���i�2 �U�J�_�V�X �X �X �X �X �X �X �X �X �X�R�8�k

�e�X�j �*�Q�K�T���`�B�b�Q�M �Q�7 �K���T �2�b�i�B�K���i�B�Q�M �K�Q�/�2�H�b �B�M �i�2�`�K�b �Q�7 �K�Q�/���H�B�i�v�- �#���+�F�@

�#�Q�M�2 ���`�+�?�B�i�2�+�i�m�`�2�- �i�`���B�M�B�M�; �2�T�Q�+�?�b�- ���M�/ �T�2�`�7�Q�`�K���M�+�2 �K�2�i�`�B�+�b �U���p�@

�2�`���;�2 �S�`�2�+�B�b�B�Q�M �U���S�V���M�/�J�2���M ���p�2�`���;�2 �S�`�2�+�B�b�B�Q�M �U�K���S�V�V�X �X �X �X �X�R�8�k

�e�X�9 �*�`�Q�b�b�@�+�Q�K�T���`�B�b�Q�M �Q�7 �S���T�2�`�b �e�X�R ���M�/ �e�X�k �B�M �*�?���T�i�2�` �e�X �X �X �X �X �X �X �X�R�8�8

�t�t�B�p



�G�B�b�i �Q�7 �6�B�;�m�`�2�b

�R�X�R �_�2���H�@�r�Q�`�H�/ �`�Q���/ ���+�+�B�/�2�M�i�b �B�H�H�m�b�i�`���i�B�M�; �i�?�2 �+�Q�M�b�2�[�m�2�M�+�2�b �Q�7 �B�M�b�m�{�@

�+�B�2�M�i �2�M�p�B�`�Q�M�K�2�M�i���H ���r���`�2�M�2�b�b ���M�/ �?�m�K���M �2�`�`�Q�`�X �X �X �X �X �X �X �X �X �X �X�k

�R�X�k �P�p�2�`�p�B�2�r �Q�7 �i�?�2 ���m�i�Q�M�Q�K�Q�m�b �/�`�B�p�B�M�; �T�B�T�2�H�B�M�2�, �a�2�M�b�Q�` �/���i�� �B�b �T�`�Q�@

�+�2�b�b�2�/ �i�?�`�Q�m�;�? �i�?�`�2�2 �+�Q�`�2 �K�Q�/�m�H�2�b�, �S�2�`�+�2�T�i�B�Q�M �/�2�i�2�+�i�b �b�m�`�`�Q�m�M�/�B�M�;

�Q�#�D�2�+�i�b �U�#�Q�m�M�/�B�M�; �#�Q�t�2�b�V�- �S�`�2�/�B�+�i�B�Q�M �7�Q�`�2�+���b�i�b �i�?�2�B�` �7�m�i�m�`�2 �i�`���D�2�+�@

�i�Q�`�B�2�b �U�r���v�T�Q�B�M�i�b�V�- ���M�/ �S�H���M�M�B�M�; �;�2�M�2�`���i�2�b �� �b���7�2 �T���i�? �U�i�`���D�2�+�i�Q�`�v�V

�7�Q�` �i�?�2 �2�;�Q�@�p�2�?�B�+�H�2�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�j

�R�X�j �*�Q�K�K�2�`�+�B���H �T�H���i�7�Q�`�K�b �B�H�H�m�b�i�`���i�B�M�; ���m�i�Q�M�Q�K�Q�m�b �/�`�B�p�B�M�; ���M�/ �K���T�@

�T�B�M�; �i�2�+�?�M�Q�H�Q�;�B�2�b�, �h�2�b�H�� ���M�/ �q���v�K�Q �/�2�K�Q�M�b�i�`���i�2 �T�H���M�M�B�M�; ���M�/

�i�`���D�2�+�i�Q�`�v �T�`�2�/�B�+�i�B�Q�M �+���T���#�B�H�B�i�B�2�b�- �r�?�B�H�2 �h�Q�K�h�Q�K �`�2�T�`�2�b�2�M�i�b �>�.

�K���T�@�#���b�2�/ �i�`���D�2�+�i�Q�`�v �T�`�2�/�B�+�i�B�Q�M ���M�/ �M���p�B�;���i�B�Q�M �b�m�T�T�Q�`�i�X �X �X �X �X �X�8

�R�X�9 �h�?�2�b�B�b �b�i�`�m�+�i�m�`�2 ���M�/ �+�?���T�i�2�` �B�M�i�2�`�+�Q�M�M�2�+�i�B�Q�M�b�- �b�?�Q�r�B�M�; �i�?�2 �H�Q�;�B�+���H

�~�Q�r ���M�/ �?�Q�r �2���+�? �+�?���T�i�2�` �b�m�T�T�Q�`�i�b �i�?�2 �`�2�b�2���`�+�? �Q�#�D�2�+�i�B�p�2�b�X �X �X �X�R�R

�k�X�R ���m�i�Q�M�Q�K�Q�m�b �o�2�?�B�+�H�2�b �B�M �k�y �u�2���`�b �U�k�y�y�9�@�k�y�k�9�V �X �X �X �X �X �X �X �X �X �X �X�R�N

�k�X�k�a�Q�+�B�2�i�v �Q�7 ���m�i�Q�K�Q�i�B�p�2 �1�M�;�B�M�2�2�`�b �U�a���1�V�G�2�p�2�H�b �Q�7 �.�`�B�p�B�M�; ���m�i�Q�K���@

�i�B�Q�M�- �7�`�Q�K �G�2�p�2�H �y �U�L�Q ���m�i�Q�K���i�B�Q�M�V �i�Q �G�2�p�2�H �8 �U�6�m�H�H ���m�i�Q�K���i�B�Q�M�V�X

�h�?�2 �+�H���b�b�B�}�+���i�B�Q�M�- �T�`�Q�p�B�/�2�/ �#�v �i�?�2�a���1�- �Q�m�i�H�B�M�2�b �i�?�2 �;�`���/�m���H �i�`���M�@

�b�B�i�B�Q�M �7�`�Q�K �?�m�K���M�@�/�`�B�p�2�M �i�Q �7�m�H�H�v ���m�i�Q�M�Q�K�Q�m�b �p�2�?�B�+�H�2�b�X �X �X �X �X �X �X�k�R

�k�X�j �h�Q�T�, �h�?�B�b �B�H�H�m�b�i�`���i�B�Q�M �b�?�Q�r�b �r�?�v�"�1�o �B�b �B�K�T�Q�`�i���M�i �#�v �?�B�;�?�H�B�;�?�i�B�M�;

�i���b�F�b �H�B�F�2 �Q�#�D�2�+�i �/�2�i�2�+�i�B�Q�M�- �T�`�2�/�B�+�i�B�Q�M�- ���M�/ �T���i�? �T�H���M�M�B�M�;�X �"�Q�i�i�Q�K�,

�h�?�B�b �/�B���;�`���K �2�t�T�H���B�M�b �?�Q�r�"�1�o �B�b �+�`�2���i�2�/ �#�v �T�`�Q�D�2�+�i�B�M�; �i�?�2 �+���K�@

�2�`���ö�b �T�2�`�b�T�2�+�i�B�p�2 �B�K���;�2 �i�Q �� �i�Q�T�@�/�Q�r�M �p�B�2�r �m�b�B�M�; �+���K�2�`�� �T���`���K�2�i�2�`�b�X�k�8

�t�t�p



�G�A�a�h �P�6 �6�A�:�l�_�1�a

�k�X�9 ���M �2�t���K�T�H�2 �Q�7�"�1�o �`�2�T�`�2�b�2�M�i���i�B�Q�M �m�b�2�/ �7�Q�` �i���b�F�b �b�m�+�? ���b �K���T

�b�2�;�K�2�M�i���i�B�Q�M�- �2�M���#�H�B�M�; �� �+�H�2���` �i�Q�T�@�/�Q�r�M �p�B�2�r �Q�7 �H���M�2�b ���M�/ �/�`�B�p���#�H�2

���`�2���b�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�k�e
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�/���i�� �7�`�Q�K�G�B�.���_�- �`���/���`�- ���M�/ �+���K�2�`���b ���`�2 �B�M�i�2�;�`���i�2�/ �i�Q �+�`�2���i�2 ��
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�j�X�R �.���i�� �b�i���i�B�b�i�B�+�b �7�Q�` �2���+�? �+�H���b�b �Q�7 �i�?�2 �M�2�r�H�v �+�`�2���i�2�/ �/���i���b�2�i�X �X �X �X �X�9�9

�j�X�k �a���K�T�H�2 �B�K���;�2�b �7�`�Q�K �ó�G�2�p�2�H �R�ô ���M�/ �ó�G�2�p�2�H �k�ô �/���i���b�2�i�b�- �B�H�H�m�b�i�`���i�B�M�;

�i�?�2 �/�B�z�2�`�2�M�+�2 �B�M �b�+�2�M�2 �+�Q�K�T�H�2�t�B�i�v ���M�/ �Q�#�D�2�+�i �/�2�M�b�B�i�v�X �X �X �X �X �X �X �X�9�8

�j�X�j �S�`�Q�T�Q�b�2�/�*�L�L ���`�+�?�B�i�2�+�i�m�`�2 �i�Q�T�Q�H�Q�;�v �/�B���;�`���K �7�Q�` �i�`���D�2�+�i�Q�`�v �2�b�i�B�@
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�i�?�`�Q�m�;�? �+�Q�M�p�Q�H�m�i�B�Q�M���H ���M�/ �7�m�H�H�v �+�Q�M�M�2�+�i�2�/ �H���v�2�`�b�X �X �X �X �X �X �X �X �X �X�9�e

�j�X�9 �.�2�K�Q�M�b�i�`���i�B�M�; �`�Q�#�m�b�i�M�2�b�b �Q�7 �i�?�2 �K�Q�/�2�H �B�M �?���M�/�H�B�M�; �+�Q�`�M�2�` �+���b�2�b�-

�b�m�+�? ���b �T�2�/�2�b�i�`�B���M �+�`�Q�b�b�B�M�;�b�- �r�B�i�?�Q�m�i �2�t�T�H�B�+�B�i �2�M�+�Q�/�B�M�; �Q�7 �b�m�`�`�Q�m�M�/�@

�B�M�; �F�M�Q�r�H�2�/�;�2�X �h�?�2 �+�Q�K�T���`�B�b�Q�M �Q�7 �:�`�Q�m�M�/ �h�`�m�i�? �U�#�H�m�2�V ���M�/ �S�`�2�@

�/�B�+�i�2�/ �"�Q�m�M�/�B�M�; �"�Q�t�2�b �U�`�2�/�V �7�Q�` �i�`���D�2�+�i�Q�`�v �T�`�2�/�B�+�i�B�Q�M�X �X �X �X �X �X �X�8�y
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�j�X�e �S�`�Q�T�Q�b�2�/ ���`�+�?�B�i�2�+�i�m�`�2�, �a�2�K���M�i�B�+ �b�2�;�K�2�M�i���i�B�Q�M �2�t�i�`���+�i�b �#�Q�m�M�/�B�M�;

�#�Q�t�2�b ���M�/ �K���b�F�b �7�`�Q�K�"�1�o �B�M�T�m�i�X ���.�L�L �B�M�7�Q�`�K�b ���F�@�L�2���`�2�b�i
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���M�/ �i�?�2�B�` �7�2���i�m�`�2�b�X ���:�L�L �B�b �i�?�2�M ���T�T�H�B�2�/ �i�Q �+�Q�M�b�i�`�m�+�i �M�Q�/�2�b ���M�/
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�"�1�o�- �b�2�;�K�2�M�i�b �i�?�2 �b�+�2�M�2�- �#�m�B�H�/�b �� �b�T���i�B���H �;�`���T�? �r�B�i�? �i�?�2�:�L�L�- ���M�/

�m�b�2�b �i�?�2�a�h�S�L�i�Q �T�`�2�/�B�+�i �7�m�i�m�`�2 �i�`���D�2�+�i�Q�`�B�2�b�X �X �X �X �X �X �X �X �X �X �X �X �X�e�d

�9�X�j �h�?�2 �S�`�Q�T�Q�b�2�/ �"�1�o�a�2�;�k�h�S ���`�+�?�B�i�2�+�i�m�`�2�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�d�y

�9�X�9 �Z�m���H�B�i���i�B�p�2 �`�2�b�m�H�i�b �Q�7 �"�1�o�a�2�;�k�h�S �K�Q�/�2�H �7�Q�` �D�Q�B�M�i �p�2�?�B�+�H�2 �b�2�;�K�2�M�@

�i���i�B�Q�M ���M�/ �2�;�Q �p�2�?�B�+�H�2 �i�`���D�2�+�i�Q�`�v �T�`�2�/�B�+�i�B�Q�M�X �X �X �X �X �X �X �X �X �X �X �X �X�d�N

�9�X�8 �P�p�2�`�p�B�2�r �Q�7 �i�?�2 �"�1�o�a�2�;�k�:�h�� ���`�+�?�B�i�2�+�i�m�`�2�, �a�i���`�b �U�`�2�/ �7�Q�` �K���D�Q�`

���M�/ �;�`�2�2�M �7�Q�` �K�B�M�Q�`�V �?�B�;�?�H�B�;�?�i �F�2�v �+�Q�M�i�`�B�#�m�i�B�Q�M�b�X �X �X �X �X �X �X �X �X �X�3�R

�9�X�e �G�2�7�i�, �K�m�H�i�B�@�p�B�2�r �B�K���;�2�b �r�B�i�? ���M�M�Q�i���i�B�Q�M�b�X �_�B�;�?�i�, �;�`���T�? �M�Q�/�2�b

�`�2�T�`�2�b�2�M�i�B�M�; �`�Q���/�b ���M�/ �K�Q�i�B�Q�M ���;�2�M�i�b�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�3�d

�9�X�d �1�t�T�H�Q�`�B�M�; �?�Q�r �+�?���M�;�2�b �B�M �i�?�2 �T���`���K�2�i�2�`k�- �`�2�T�`�2�b�2�M�i�B�M�; �i�?�2 �M�m�K�#�2�`

�Q�7 �M�2���`�2�b�i �M�2�B�;�?�#�Q�m�`�b ���M���H�v�b�2�/ �B�M �i�?�2k�L�L ���H�;�Q�`�B�i�?�K�- �B�K�T���+�i �i�?�2

�+�Q�M�M�2�+�i�B�p�B�i�v ���M�/ �H���v�Q�m�i �Q�7 �M�Q�/�2�b ���M�/ �2�/�;�2�b �B�M �� �;�`���T�?�X �X �X �X �X �X �X�3�N
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�9�X�3 �:�`���T�?�@�"���b�2�/ �a�T���i�B���H �*�Q�M�p�Q�H�m�i�B�Q�M���H �L�2�i�r�Q�`�F�, �h�?�B�b �M�2�i�r�Q�`�F �+���T�@

�i�m�`�2�b �b�T���i�B���H �`�2�H���i�B�Q�M�b�?�B�T�b �#�2�i�r�2�2�M �p�2�?�B�+�H�2�b �m�b�B�M�; ���:�`���T�? �*�Q�M�p�Q�@

�H�m�i�B�Q�M���H �L�2�i�r�Q�`�F �U�:�*�L�V�"�H�Q�+�F ���M�/ �2�t�i�`���+�i�b �i�2�K�T�Q�`���H �7�2���i�m�`�2�b �i�Q

�K�Q�/�2�H �i�`���D�2�+�i�Q�`�v �+�?���M�;�2�b �Q�p�2�` �i�B�K�2�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�3�N

�9�X�N �U���V �a�T���i�B���H �`�2�H���i�B�Q�M�b�?�B�T�b �#�2�i�r�2�2�M �K�Q�i�B�Q�M ���;�2�M�i�b �+���i�2�;�Q�`�B�b�2�/ ���b �b�i�`�Q�M�;�-

�K�Q�/�2�`���i�2�- �Q�` �7�`���;�B�H�2�X �U�#�V �:�`���T�? �2�t���K�T�H�2 ���i �� �b�T�2�+�B�}�+ �i�B�K�2 �b�i�2�T�-

�r�?�2�`�2 �p�2�?�B�+�H�2 �+�Q�H�Q�m�`�b �K���i�+�? �;�`���T�? �M�Q�/�2�b ���M�/ �2�/�;�2 �r�2�B�;�?�i�b ���`�2 �b�2�i

���b �B�M�p�2�`�b�2 �/�B�b�i���M�+�2�b �B�M �i�?�2 ���/�D���+�2�M�+�v �K���i�`�B�tA0�X �X �X �X �X �X �X �X �X �X �X�N�y

�9�X�R�y �Z�m���H�B�i���i�B�p�2 �`�2�b�m�H�i�b �Q�7 �"�1�o�a�2�;�k�:�h�� �b�?�Q�r�B�M�; �b�B�t �+���K�2�`�� �p�B�2�r�b�-

�;�`�Q�m�M�/ �i�`�m�i�?�- ���M�/ �T�`�2�/�B�+�i�2�/ �i�`���D�2�+�i�Q�`�B�2�b �+�Q�K�T���`�2�/ �r�B�i�?�G�B�7�i �a�T�H���i

�a�?�Q�Q�i �U�G�a�a�V���M�/�*�`�Q�b�b�@�o�B�2�r �h�`���M�b�7�Q�`�K�2�` �U�*�o�h�V�K�2�i�?�Q�/�b�X �X �X �X �X�R�y�R

�9�X�R�R �6���B�H�m�`�2 �+���b�2�b �B�M �2�;�Q �i�`���D�2�+�i�Q�`�v �T�`�2�/�B�+�i�B�Q�M �Q�M �M�m�a�+�2�M�2�b�, �i�?�2 �i�Q�T �+���b�2

�b�?�Q�r�b �� �K�B�b�b�B�M�; �i�`���D�2�+�i�Q�`�v�- ���M�/ �i�?�2 �#�Q�i�i�Q�K �+���b�2 �b�?�Q�r�b �� �T�`�2�/�B�+�i�2�/

�T���i�? �B�M�i�2�`�b�2�+�i�B�M�; �r�B�i�? ���M�Q�i�?�2�` ���;�2�M�i�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�y�k

�8�X�R �P�p�2�`�p�B�2�r �Q�7 ���M ���m�i�Q�M�Q�K�Q�m�b �/�`�B�p�B�M�; �T�B�T�2�H�B�M�2 �m�b�B�M�; �K�m�H�i�B�@�b�2�M�b�Q�` �B�M�@

�T�m�i�X �.���i�� �7�`�Q�K �+���K�2�`���- �`���/���`�- ���M�/�G�B�.���_�b�2�M�b�Q�`�b �B�b �T�`�Q�+�2�b�b�2�/

�i�?�`�Q�m�;�? �T�2�`�+�2�T�i�B�Q�M�- �T�`�2�/�B�+�i�B�Q�M�- ���M�/ �T�H���M�M�B�M�; �b�i���;�2�b �i�Q �m�M�/�2�`�b�i���M�/

�i�?�2 �2�M�p�B�`�Q�M�K�2�M�i�- �T�`�2�/�B�+�i �Q�#�D�2�+�i �K�Q�i�B�Q�M�- ���M�/ �;�2�M�2�`���i�2 �� �b���7�2 �/�`�B�p�B�M�;

�T�H���M�- �7�Q�H�H�Q�r�2�/ �#�v �p�2�?�B�+�H�2 �+�Q�M�i�`�Q�H �/�2�+�B�b�B�Q�M�b�X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�y�3

�8�X�k �J�J�h�`���S ���`�+�?�B�i�2�+�i�m�`�2 �7�m�b�2�b �K�m�H�i�B�@�p�B�2�r �+���K�2�`���-�G�B�.���_�- ���M�/ �`���/���`

�/���i�� �B�M�i�Q ���"�1�o �`�2�T�`�2�b�2�M�i���i�B�Q�M �7�Q�` �K�Q�i�B�Q�M �b�2�;�K�2�M�i���i�B�Q�M ���M�/ �K�m�H�i�B�@

���;�2�M�i �i�`���D�2�+�i�Q�`�v �T�`�2�/�B�+�i�B�Q�M�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�R�R

�8�X�j �J�m�H�i�B�@���;�2�M�i �h�`���D�2�+�i�Q�`�v �S�`�2�/�B�+�i�B�Q�M �J�Q�/�m�H�2�, �h�?�2 �}�;�m�`�2 �B�H�H�m�b�i�`���i�2�b

�� �i�`���D�2�+�i�Q�`�v �T�`�2�/�B�+�i�B�Q�M �b�v�b�i�2�K �i�?���i �m�i�B�H�B�b�2�b �T���b�i �p�2�?�B�+�H�2 �i�`���D�2�+�i�Q�@

�`�B�2�b�- �`�2�T�`�2�b�2�M�i�2�/ �r�B�i�? �p�2�?�B�+�H�2 �2�K�#�2�/�/�B�M�;�b�X �� �i�`���M�b�7�Q�`�K�2�`�@�#���b�2�/

�2�M�+�Q�/�2�`�@�/�2�+�Q�/�2�` �K�Q�/�2�H �T�`�Q�+�2�b�b�2�b �i�?�2�b�2 �2�K�#�2�/�/�B�M�;�b �i�?�`�Q�m�;�? �p�2�?�B�@

�+�H�2 ���i�i�2�M�i�B�Q�M �H���v�2�`�b �i�Q �T�`�2�/�B�+�i �7�m�i�m�`�2 �i�`���D�2�+�i�Q�`�B�2�b�X �X �X �X �X �X �X �X �X �X�R�R�e

�t�t�p�B�B�B
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�8�X�9 �J�Q�p�B�M�; �o�2�?�B�+�H�2 �.���i���b�2�i�, �h�?�2 �H�2�7�i �b�B�/�2 �b�?�Q�r�b �b�B�t �+���K�2�`�� �p�B�2�r�b �7�`�Q�K

�i�?�2 �M�m�a�+�2�M�2�b �/���i���b�2�i�- �r�?�B�H�2 �i�?�2 �`�B�;�?�i �b�B�/�2 �/�B�b�T�H���v�b �i�?�2�"�1�o �`�2�T�@

�`�2�b�2�M�i���i�B�Q�M�X �A�M �i�?�2�"�1�o �p�B�2�r�- �b�i���i�B�+ �p�2�?�B�+�H�2�b ���`�2 �K���`�F�2�/ �B�M �`�2�/�-

�K�Q�p�B�M�; �p�2�?�B�+�H�2�b �B�M �#�H�m�2�- �i�?�2 �2�;�Q �p�2�?�B�+�H�2 �B�M �;�`�2�2�M�- ���M�/ �i�?�2 �K���T �B�b

�b�?�Q�r�M �B�M �;�`�2�v�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�k�y

�8�X�8 �1�t�T�H�Q�`�B�M�; �i�?�2 �A�K�T���+�i �Q�7 �*�Q�K�#�B�M�B�M�;�G�B�.���_�- �_���/���`�- ���M�/ �*���K�2�`��

�.���i���X �h�?�B�b �T�H�Q�i �B�H�H�m�b�i�`���i�2�b �i�?�2 �T�2�`�7�Q�`�K���M�+�2 �Q�7 �/�B�z�2�`�2�M�i �b�2�M�b�Q�` �b�2�@

�i�m�T�b �U�*�Y�G�- �*�Y�_�- �*�Y�_�Y�G�- ���M�/ �i�?�2 �T�`�Q�T�Q�b�2�/ ���T�T�`�Q���+�?�V �Q�p�2�` �K�m�H�@

�i�B�T�H�2 �7�`���K�2�b�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�j�y

�8�X�e �*�Q�K�T���`�B�b�Q�M �Q�7 �b�2�M�b�Q�` �b�2�i�m�T�b �7�Q�` �i�`���D�2�+�i�Q�`�v �T�`�2�/�B�+�i�B�Q�M�X �h�Q�T�, �+���K�@

�2�`�� �p�B�2�r�b�- �;�`�Q�m�M�/ �i�`�m�i�?�- ���M�/ �T�`�2�/�B�+�i�B�Q�M�b�X �"�Q�i�i�Q�K�, �`�2�b�m�H�i�b �7�`�Q�K

�/�B�z�2�`�2�M�i �b�2�M�b�Q�` �+�Q�K�#�B�M���i�B�Q�M�b�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�j�R

�8�X�d �h�`���D�2�+�i�Q�`�v �T�`�2�/�B�+�i�B�Q�M ���+�`�Q�b�b �r�2���i�?�2�` ���M�/ �H�B�;�?�i�B�M�; �+�Q�M�/�B�i�B�Q�M�b�X �G�2�7�i�,

�+���K�2�`�� �p�B�2�r�b �B�M �b�m�M�M�v�- �`���B�M�v�- ���M�/ �M�B�;�?�i �b�2�i�i�B�M�;�b�X �J�B�/�/�H�2�, �T�`�2�/�B�+�i�2�/

�i�`���D�2�+�i�Q�`�B�2�b�X �_�B�;�?�i�, �;�`�Q�m�M�/ �i�`�m�i�?�X �"�H�m�2 �+�B�`�+�H�2�b �b�?�Q�r �H�Q�b�i �B�M�7�Q�`�K���@

�i�B�Q�M �m�M�/�2�` �+�?���H�H�2�M�;�B�M�; �+�Q�M�/�B�i�B�Q�M�b�c �`�2�/ �#�Q�t�2�b �K���`�F �K�B�M�Q�` �K�B�b�b�2�b

���7�i�2�` �b�2�M�b�Q�` �7�m�b�B�Q�M�X �h�?�2 �K�Q�/�2�H �`�2�H�B���#�H�v �+���T�i�m�`�2�b �p�2�?�B�+�H�2 �K�Q�i�B�Q�M

���+�`�Q�b�b ���H�H �2�M�p�B�`�Q�M�K�2�M�i�b�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�j�k

�8�X�3 ���M �2�t���K�T�H�2 �Q�7 �� �p�2�?�B�+�H�2 �K�Q�p�B�M�; �b�H�Q�r�H�v �U�+�B�`�+�H�2�/ �B�M �K���;�2�M�i���V �#�m�i

�H���#�2�H�H�2�/ ���b �b�i���i�B�Q�M���`�v �B�M �i�?�2�"�1�o �b�T���+�2 ���b �B�i�b �b�T�2�2�/ �7���H�H�b �D�m�b�i �#�2�H�Q�r

�i�?�2 �y�X�8 �K�f�b �i�?�`�2�b�?�Q�H�/�X �h�?�2 �+���K�2�`�� �p�B�2�r�b �b�?�Q�r �i�?�2 �p�2�?�B�+�H�2 �+�`�2�2�T�B�M�;

�7�Q�`�r���`�/�- �r�?�B�H�2 �i�?�2�"�1�o �H���#�2�H �B�M�+�Q�`�`�2�+�i�H�v �`�2�~�2�+�i�b �� �b�i���i�B�+ �Q�#�D�2�+�i�X�R�j�j

�e�X�R �h�?�2 �T�`�Q�T�Q�b�2�/ ���`�+�?�B�i�2�+�i�m�`�2�,�>�B�;�?�@�.�2�}�M�B�i�B�Q�M �J���T �U�>�. �J���T�V�A�M�i�2�@

�;�`���i�B�Q�M �7�Q�` �o�2�?�B�+�H�2 �h�`���D�2�+�i�Q�`�v �S�H���M�M�B�M�;�X �h�?�2 �T�`�Q�+�2�b�b �#�2�;�B�M�b �r�B�i�?

�i�?�2 �7�2���i�m�`�2 �2�t�i�`���+�i�Q�` ���M���H�v�b�B�M�; �i�?�2�b�2 �B�M�T�m�i�b �i�Q �+�`�2���i�2 �B�K���;�2 �7�2���@

�i�m�`�2�b�X �h�?�2�b�2 �7�2���i�m�`�2�b ���`�2 �i�?�2�M ���M���H�v�b�2�/ �#�v �� �T�`�Q�#���#�B�H�B�b�i�B�+ �M�2�i�r�Q�`�F�-

�r�?�B�+�? �2�p���H�m���i�2�b �K�m�H�i�B�T�H�2 �T�Q�i�2�M�i�B���H �i�`���D�2�+�i�Q�`�B�2�b ���M�/ ���b�b�B�;�M�b �T�`�Q�#���@

�#�B�H�B�i�B�2�b �i�Q �2���+�?�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�9�y

�e�X�k�>�. �J���T�@�"���b�2�/ �h�`���D�2�+�i�Q�`�v �S�`�2�/�B�+�i�B�Q�M�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�9�9

�t�t�B�t
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�e�X�j �A�M �Q�M�H�B�M�2�>�. �J���T �2�b�i�B�K���i�B�Q�M�- �K�m�H�i�B�@�+���K�2�`�� �B�K���;�2�b ���`�2 �i�`���M�b�7�Q�`�K�2�/

�B�M�i�Q �� �b�?���`�2�/�"�1�o �b�T���+�2�- �r�B�i�? �K���T �p�2�`�i�B�+�2�b �K�Q�/�2�H�H�2�/ �T�`�Q�#���#�B�H�B�b�i�B�@

�+���H�H�v �i�Q �+���T�i�m�`�2 �m�M�+�2�`�i���B�M�i�v�X �h�?�B�b �`�2�T�`�2�b�2�M�i���i�B�Q�M �B�b �B�M�i�2�;�`���i�2�/ �B�M�i�Q

�#�Q�i�?�:�L�L ���M�/ �i�`���M�b�7�Q�`�K�2�`�@�#���b�2�/ �2�M�+�Q�/�2�`�b�X �X �X �X �X �X �X �X �X �X �X �X �X�R�9�e

�e�X�9 �J���T �m�M�+�2�`�i���B�M�i�v �7�Q�`�K�m�H���i�B�Q�M �+���T�i�m�`�2�b �Q�+�+�H�m�b�B�Q�M�b �#�2�i�r�2�2�M �i�?�2 �p�2�@

�?�B�+�H�2�ö�b �+���K�2�`�� ���M�/ �b�m�`�`�Q�m�M�/�B�M�; �K���T �2�H�2�K�2�M�i�b�X �G�2�7�i�, �a�m�`�`�Q�m�M�/�B�M�;

�p�B�2�r �B�K���;�2�b�X �_�B�;�?�i�,�>�. �J���T �7�`�Q�K ���m�;�K�2�M�i�2�/ �Q�M�H�B�M�2 �>�. �K���T�T�B�M�;

�K�Q�/�2�H�b�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�9�N

�e�X�8 �J�m�H�i�B�@�p�B�2�r �+���K�2�`�� �B�K���;�2�b �7�`�Q�K �M�m�a�+�2�M�2�b �U�H�2�7�i�V�- �r�B�i�? �+�Q�`�`�2�b�T�Q�M�/�B�M�;

�;�`�Q�m�M�/ �i�`�m�i�? �U�}�`�b�i �+�Q�H�m�K�M�- �`�B�;�?�i�V�- �i�`���D�2�+�i�Q�`�v �T�`�2�/�B�+�i�B�Q�M �U�b�2�+�Q�M�/

�+�Q�H�m�K�M�V�- ���M�/ �B�K�T�`�Q�p�2�/ �K���T �m�M�+�2�`�i���B�M�i�v �r�B�i�? �i�`���D�2�+�i�Q�`�v �T�`�2�/�B�+�i�B�Q�M

�U�i�?�B�`�/ �+�Q�H�m�K�M�V�X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X �X�R�8�j

�t�t�t



�*�?���T�i�2�` �R

�A�M�i�`�Q�/�m�+�i�B�Q�M

�R�X�R �J�Q�i�B�p���i�B�Q�M

�1�p�2�`�v �v�2���`�- �`�Q���/ �i�`���{�+ ���+�+�B�/�2�M�i�b �+�H���B�K �i�?�2 �H�B�p�2�b �Q�7 �Q�p�2�` �R�X�j �K�B�H�H�B�Q�M �T�2�Q�T�H�2 �r�Q�`�H�/�@

�r�B�/�2 ���M�/ �H�2���p�2 �#�2�i�r�2�2�M �k�y ���M�/ �8�y �K�B�H�H�B�Q�M �K�Q�`�2 �r�B�i�? �B�M�D�m�`�B�2�b�- �K���M�v �`�2�b�m�H�i�B�M�; �B�M

�H�Q�M�;�@�i�2�`�K �/�B�b���#�B�H�B�i�B�2�b �(�j�)�X ���T�T�`�Q�t�B�K���i�2�H�v �N�y�W �Q�7 �i�?�2�b�2 ���+�+�B�/�2�M�i�b ���`�2 �/�m�2 �i�Q �?�m�@
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