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�H�F�R�Q�R�P�L�F���D�Q�G���K�H�D�O�W�K���U�H�S�H�U�F�X�V�V�L�R�Q�V���R�I���D�Q���H�S�L�G�H�P�L�F�� 
14� � � ��7�K�H�� �G�D�W�D�V�H�W�� �L�V�� �D�� �S�D�U�W�� �R�I�� �R�S�H�Q�� �U�H�V�R�X�U�F�H�V�� �I�R�U�� �&�2�9�,�'���������� �D�Y�D�L�O�D�E�O�H�� �L�Q�� �W�K�H�� �+�D�U�Y�D�U�G�� �'�D�W�D�Y�H�U�V�H��

���K�W�W�S�V�������G�D�W�D�Y�H�U�V�H���K�D�U�Y�D�U�G���H�G�X���G�D�W�D�Y�H�U�V�H�����������Q�F�R�Y���� 
15���7�K�H�V�H���D�U�H���D�O�V�R���W�K�H���O�D�W�H�V�W���G�D�W�D���R�Q���F�L�W�\���O�H�Y�H�O���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���D�Y�D�L�O�D�E�O�H���W�R���X�V���� 

https://dataverse.harvard.edu/dataverse/2019ncov
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�L�Q�� �H�D�F�K�� �F�L�W�\�� �E�\���$�X�J�X�V�W�������������������� �D�Q�G���G�H�I�L�Q�H�� �&�2�9�,�'���������P�R�U�W�D�O�L�W�\���D�V�� �W�K�H�� �U�D�W�L�R�� �R�I�� �F�X�P�X�O�D�W�L�Y�H��

�F�R�Q�I�L�U�P�H�G���G�H�D�W�K�V���W�R���W�K�H���W�R�W�D�O���U�H�J�L�V�W�H�U�H�G���S�R�S�X�O�D�W�L�R�Q�����L�Q�����������P�L�O�O�L�R�Q�V�����L�Q���H�D�F�K���F�L�W�\���E�\���$�X�J�X�V�W��������

������������ 

�)�R�U���W�K�H���G�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\���Y�D�U�L�D�E�O�H�����Z�H���F�R�Q�V�W�U�X�F�W���D���Q�R�Y�H�O���G�D�W�D�V�H�W���R�Q���W�K�H���S�U�R�I�L�O�H���R�I���W�K�H��

�I�L�U�V�W���O�D�E�R�U�D�W�R�U�\���F�R�Q�I�L�U�P�H�G���F�D�V�H�V���D�F�U�R�V�V���D�O�O���F�L�W�L�H�V���L�Q���P�D�L�Q�O�D�Q�G���&�K�L�Q�D�����7�K�H���F�R�Q�V�W�U�X�F�W�H�G���G�D�W�D�V�H�W��

�L�Q�F�O�X�G�H�V���J�H�Q�H�U�D�O���L�Q�I�R�U�P�D�W�L�R�Q���R�Q���W�K�H���I�L�U�V�W���L�Q�I�H�F�W�H�G���F�D�V�H�����V�X�F�K���D�V���W�K�H���L�Q�I�H�F�W�H�G���L�Q�G�L�Y�L�G�X�D�O�¶�V���D�J�H����

�J�H�Q�G�H�U���� �W�U�D�Y�H�O���K�L�V�W�R�U�\�����L�Q�F�O�X�G�L�Q�J���W�L�P�L�Q�J�� �R�I�� �U�H�W�X�U�Q�L�Q�J�� �K�R�P�H���I�U�R�P���W�K�H�� �&�2�9�,�'�������� �H�S�L�F�H�Q�W�H�U���R�U��

�R�W�K�H�U���F�L�W�L�H�V���Z�L�W�K���F�R�Q�I�L�U�P�H�G���L�Q�I�H�F�W�H�G���F�D�V�H�V�������W�L�P�L�Q�J���R�I���V�\�P�S�W�R�P���R�Q�V�H�W�����W�L�P�L�Q�J���R�I���I�L�U�V�W���Y�L�V�L�W�L�Q�J���D��

�G�R�F�W�R�U���� �W�L�P�L�Q�J���R�I���G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q�����D�Q�G���W�L�P�L�Q�J���R�I���U�H�F�R�Y�H�U�\���R�U���G�H�D�W�K�����: �H���X�V�H���W�K�H���W�L�P�H��

�L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q���W�K�H���G�D�W�H���R�I���I�L�U�V�W���Y�L�V�L�W�L�Q�J���D���G�R�F�W�R�U���D�Q�G���W�K�H���G�D�W�H���R�I���G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���W�R��

�W�K�H���S�X�E�O�L�F���W�R���P�H�D�V�X�U�H���G�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\���� 

�:�H���F�R�Q�V�W�U�X�F�W���R�W�K�H�U���U�H�O�H�Y�D�Q�W���F�L�W�\���O�H�Y�H�O���Y�D�U�L�D�E�O�H�V���D�V���I�R�O�O�R�Z�V�����)�L�U�V�W�����Z�H���F�R�Q�V�W�U�X�F�W���D���P�H�D�V�X�U�H��

�R�I�� �W�U�D�Y�H�O�� �W�L�P�H�� �E�H�W�Z�H�H�Q�� �H�D�F�K�� �F�L�W�\�� �D�Q�G�� �:�X�K�D�Q��16���6�H�F�R�Q�G���� �Z�H�� �F�R�O�O�H�F�W�� �F�L�W�\���O�H�Y�H�O�� �G�D�W�D�� �R�Q���J�U�R�V�V��

�U�H�J�L�R�Q�D�O�� �S�U�R�G�X�F�W�� ���*�5�3�����S�H�U�� �F�D�S�L�W�D���� �L�Q�G�X�V�W�U�\�� �V�W�U�X�F�W�X�U�H�V�����L�Q�F�O�X�G�L�Q�J�� �S�H�U�F�H�Q�W�D�J�H�� �R�I�� �V�H�F�R�Q�G�D�U�\��

�L�Q�G�X�V�W�U�\�� �L�Q�� �*�5�3�� �D�Q�G�� �S�H�U�F�H�Q�W�D�J�H�� �R�I�� �W�H�U�W�L�D�U�\�� �L�Q�G�X�V�W�U�\�� �L�Q�� �*�5�3������ �Q�X�P�E�H�U�� �R�I�� �K�R�V�S�L�W�D�O�� �E�H�G�V�� �S�H�U��

�W�K�R�X�V�D�Q�G���S�H�R�S�O�H�����D�Q�G���Q�X�P�E�H�U���R�I���S�X�E�O�L�F���K�H�D�O�W�K���V�W�D�I�I���S�H�U���W�K�R�X�V�D�Q�G���S�H�R�S�O�H���I�U�R�P���W�K�H���&�K�L�Q�D���&�L�W�\��

�6�W�D�W�L�V�W�L�F�D�O���<�H�D�U�E�R�R�N�� �������������1�D�W�L�R�Q�D�O�� �%�X�U�H�D�X�� �R�I�� �6�W�D�W�L�V�W�L�F�V�� �R�I�� �&�K�L�Q�D�� ���������������7�K�L�U�G�����Z�H�� �F�R�O�O�H�F�W��

�S�U�R�Y�L�Q�F�L�D�O���O�H�Y�H�O�� �G�D�W�D�� �R�Q���W�K�H���W�R�W�D�O�� �Q�X�P�E�H�U�� �R�I���S�D�W�L�H�Q�W�V�� �D�Q�G���G�L�V�F�K�D�U�J�H�G���S�D�W�L�H�Q�W�V���I�U�R�P�� �K�R�V�S�L�W�D�O�V��

�I�U�R�P���-�D�Q�X�D�U�\�������������W�R���$�S�U�L�O���������������S�U�R�Y�L�G�H�G���E�\���W�K�H���1�D�W�L�R�Q�D�O���+�H�D�O�W�K���&�R�P�P�L�V�V�L�R�Q���R�I���W�K�H���3�H�R�S�O�H�¶�V��

�5�H�S�X�E�O�L�F���R�I���&�K�L�Q�D��17���)�R�X�U�W�K�����Z�H���F�R�O�O�H�F�W���R�I�I�L�F�L�D�O���Q�H�Z�V���R�Q���W�K�H���O�D�X�Q�F�K���G�D�W�H���I�R�U���W�K�H���/�H�Y�H�O�������3�X�E�O�L�F��

�+�H�D�O�W�K���,�Q�F�L�G�H�Q�W���$�O�H�U�W�����W�K�H���W�R�S���O�H�Y�H�O���R�I���&�K�L�Q�D�¶�V���S�X�E�O�L�F���K�H�D�O�W�K���D�O�H�U�W���V�\�V�W�H�P�����I�R�U���H�D�F�K���S�U�R�Y�L�Q�F�H���R�U��

�P�X�Q�L�F�L�S�D�O�L�W�\��18���:�H�� �F�R�Q�V�W�U�X�F�W���D���P�H�D�V�X�U�H���R�I�� �W�K�H�� �W�L�P�H���L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q���W�K�H���G�D�W�H���Z�K�H�Q���W�K�H���I�L�U�V�W��

�L�Q�I�H�F�W�H�G���F�D�V�H���Z�D�V���S�X�E�O�L�F�O�\���F�R�Q�I�L�U�P�H�G���D�W���W�K�H���S�U�R�Y�L�Q�F�L�D�O���O�H�Y�H�O���D�Q�G���W�K�H���O�D�X�Q�F�K���G�D�W�H���R�I���W�K�H���/�H�Y�H�O������

�3�X�E�O�L�F���+�H�D�O�W�K���,�Q�F�L�G�H�Q�W���$�O�H�U�W�����R�U���W�L�P�H���L�Q�W�H�U�Y�D�O�����I�L�U�V�W���F�D�V�H���W�R���S�X�E�O�L�F���K�H�D�O�W�K���D�O�H�U�W�����I�R�U���V�K�R�U�W�����)�L�J�X�U�H��

���������)�L�I�W�K�����Z�H���F�R�O�O�H�F�W���F�L�W�\���O�H�Y�H�O���L�Q�I�H�F�W�H�G���F�D�V�H�V���R�I���L�Q�I�O�X�H�Q�]�D���L�Q�������������I�U�R�P���W�K�H���'�D�W�D���F�H�Q�W�H�U���R�I���&�K�L�Q�D��

�3�X�E�O�L�F���+�H�D�O�W�K���6�F�L�H�Q�F�H���R�I���W�K�H���&�K�L�Q�H�V�H���&�H�Q�W�H�U���I�R�U���'�L�V�H�D�V�H���&�R�Q�W�U�R�O���D�Q�G���3�U�H�Y�H�Q�W�L�R�Q�����)�L�Q�D�O�O�\�����Z�H��

�F�R�O�O�H�F�W���P�L�J�U�D�W�L�R�Q���G�D�W�D���I�U�R�P���W�Z�R���V�R�X�U�F�H�V�����7�K�H���I�L�U�V�W���L�V���W�K�H���&�K�L�Q�D���3�R�S�X�O�D�W�L�R�Q���&�H�Q�V�X�V���6�X�U�Y�H�\������������

                                                      
16���: �H���F�R�Q�V�W�U�X�F�W���D���G�D�W�D�V�H�W���F�R�Q�W�D�L�Q�L�Q�J���W�K�H���O�R�Q�J�L�W�X�G�H���D�Q�G���O�D�W�L�W�X�G�H���R�I���H�D�F�K���F�L�W�\���D�Q�G���F�D�O�F�X�O�D�W�H���W�K�H���W�U�D�Y�H�O���W�L�P�H���R�I���W�K�H���V�K�R�U�W�H�V�W��

�U�R�X�W�H���L�Q���K�R�X�U�V���E�\���F�D�U���E�H�W�Z�H�H�Q���H�D�F�K���F�L�W�\���D�Q�G���W�K�H���F�L�W�\���R�I���:�X�K�D�Q���X�V�L�Q�J���W�K�H���2�S�H�Q���6�R�X�U�F�H���5�R�X�W�L�Q�J���0�D�F�K�L�Q�H���E�D�V�H�G���R�Q��
�2�S�H�Q�6�W�U�H�H�W�0�D�S���G�D�W�D�� 

17� � � ��0�R�U�H�� �G�H�W�D�L�O�V���R�Q�� �W�K�H�� �Q�X�P�E�H�U�� �R�I�� �S�D�W�L�H�Q�W�V�� �D�Q�G�� �G�L�V�F�K�D�U�J�H�G�� �S�D�W�L�H�Q�W�V�� �R�Y�H�U�� �W�L�P�H���F�D�Q�� �E�H�� �I�R�X�Q�G�� �L�Q��
�K�W�W�S�������Z�Z�Z���Q�K�F���J�R�Y���F�Q���Z�M�Z���L�Q�G�H�[���V�K�W�P�O�� 

18���*�L�Y�H�Q���W�K�H���O�D�U�J�H���D�G�Y�H�U�V�H���V�R�F�L�R�H�F�R�Q�R�P�L�F���L�P�S�D�F�W�V���R�I���O�D�X�Q�F�K�L�Q�J���W�K�H���/�H�Y�H�O�������3�X�E�O�L�F���+�H�D�O�W�K���,�Q�F�L�G�H�Q�W���$�O�H�U�W�����O�R�F�D�O���D�X�W�K�R�U�L�W�L�H�V��
�G�R���Q�R�W���D�G�R�S�W���W�K�H���U�H�V�S�R�Q�V�H���X�Q�W�L�O���W�K�H���I�L�U�V�W���O�R�F�D�O���F�D�V�H���L�V���F�R�Q�I�L�U�P�H�G�����(�Y�H�Q���D�I�W�H�U���F�R�Q�I�L�U�P�L�Q�J���W�K�H���I�L�U�V�W���O�R�F�D�O���F�D�V�H�����V�R�P�H���O�R�F�D�O���D�X�W�K�R�U�L�W�L�H�V��
�O�D�X�Q�F�K���W�K�H���/�H�Y�H�O�������3�X�E�O�L�F���+�H�D�O�W�K���,�Q�F�L�G�H�Q�W���$�O�H�U�W���H�D�U�O�L�H�U���W�K�D�Q���R�W�K�H�U���O�R�F�D�O���D�X�W�K�R�U�L�W�L�H�V�����,�Q���R�W�K�H�U���Z�R�U�G�V�����W�K�H���H�[�D�F�W���W�L�P�L�Q�J���R�I���D�G�R�S�W�L�R�Q��
�L�V���D�W���O�R�F�D�O���D�X�W�K�R�U�L�W�L�H�V�¶���G�L�V�F�U�H�W�L�R�Q���W�R���V�R�P�H���H�[�W�H�Q�W�� 

http://www.nhc.gov.cn/wjw/index.shtml
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���1�D�W�L�R�Q�D�O�� �%�X�U�H�D�X�� �R�I�� �6�W�D�W�L�V�W�L�F�V�� �R�I�� �&�K�L�Q�D�� ������������19���� �:�H�� �X�V�H�� �W�K�H�� �S�H�U�F�H�Q�W�D�J�H�� �R�I�� �P�L�J�U�D�Q�W�V�� �L�Q�� �W�K�H��

�S�R�S�X�O�D�W�L�R�Q���S�U�L�R�U���W�R���&�2�9�,�'���������H�P�H�U�J�H�Q�F�H���W�R���P�H�D�V�X�U�H���P�L�J�U�D�W�L�R�Q���L�Q�W�H�Q�V�L�W�\���D�F�U�R�V�V���F�L�W�L�H�V�����:�H���D�O�V�R��

�X�V�H���W�K�H���S�H�U�F�H�Q�W�D�J�H���R�I���P�L�J�U�D�Q�W�V���I�U�R�P���W�K�H���&�2�9�,�'���������H�S�L�F�H�Q�W�H�U���S�U�L�R�U���W�R���&�2�9�,�'���������H�P�H�U�J�H�Q�F�H��

�W�R���P�H�D�V�X�U�H���W�K�H�� �U�L�V�N���R�I�� �L�P�S�R�U�W�L�Q�J�� �W�K�H�� �G�L�V�H�D�V�H�� �W�K�U�R�X�J�K�� �H�V�W�D�E�O�L�V�K�H�G�� �P�L�J�U�D�W�L�R�Q�� �Q�H�W�Z�R�U�N�V���� �7�K�H��

�V�H�F�R�Q�G���G�D�W�D�� �V�R�X�U�F�H�� �L�V���W�K�H���G�D�L�O�\���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\�����P�L�J�U�D�W�L�R�Q�� �L�Q�G�H�[�����L�Q�G�L�F�D�W�R�U�V���I�U�R�P�� �%�D�L�G�X��

�0�L�J�U�D�W�L�R�Q���� �D�� �W�U�D�Y�H�O�� �P�D�S�� �R�I�I�H�U�H�G�� �E�\���&�K�L�Q�D�¶�V���O�D�U�J�H�V�W�� �V�H�D�U�F�K�� �H�Q�J�L�Q�H���� �%�D�L�G�X��20�����7�K�H�� �%�D�L�G�X��

�0�L�J�U�D�W�L�R�Q���'�D�W�D���S�U�R�Y�L�G�H���W�K�U�H�H���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\���L�Q�G�L�F�D�W�R�U�V�����W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\���Z�L�W�K�L�Q���F�L�W�L�H�V�����Z�L�W�K�L�Q��

�F�L�W�\���P�L�J�U�D�W�L�R�Q���L�Q�G�H�[�������W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\���W�R���R�W�K�H�U���F�L�W�L�H�V�����R�X�W���P�L�J�U�D�W�L�R�Q���L�Q�G�H�[�������D�Q�G���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\��
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�S�U�H�Y�D�O�H�Q�F�H�� �D�Q�G�� �P�R�U�W�D�O�L�W�\�����7�K�H�Q���L�W���V�K�R�Z�V���W�K�H���K�H�W�H�U�R�J�H�Q�H�R�X�V�� �L�P�S�D�F�W�V���R�I�� �G�L�D�J�Q�R�V�W�L�F�� �H�I�I�L�F�L�H�Q�F�\��

�D�F�U�R�V�V�� �F�L�W�L�H�V�����:�H�� �D�O�V�R���H�[�S�O�R�U�H���O�L�N�H�O�\���X�Q�G�H�U�O�\�L�Q�J�� �P�H�F�K�D�Q�L�V�P�V�����)�L�Q�D�O�O�\���� �Z�H�� �F�R�Q�G�X�F�W�� �V�H�Y�H�U�D�O��

�U�R�E�X�V�W�Q�H�V�V���F�K�H�F�N�V���� 

���������&�D�X�V�D�O���,�P�S�D�F�W���R�I���'�L�D�J�Q�R�V�W�L�F���(�I�I�L�F�L�H�Q�F�\���R�Q���&�2�9�,�'���������3�D�Q�G�H�P�L�F 

�:�H���E�H�J�L�Q���E�\���U�H�S�R�U�W�L�Q�J���W�K�H���2�/�6���H�V�W�L�P�D�W�H�V���I�R�U���W�K�H���D�V�V�R�F�L�D�W�L�R�Q�V���E�H�W�Z�H�H�Q���G�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\��

�D�Q�G���S�U�H�Y�D�O�H�Q�F�H���R�I���&�2�9�,�'���������L�Q�I�H�F�W�L�R�Q�V���D�Q�G���W�K�H���D�V�V�R�F�L�D�W�L�R�Q�V���E�H�W�Z�H�H�Q���G�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\���D�Q�G��

�&�2�9�,�'�������� �P�R�U�W�D�O�L�W�\�� ���7�D�E�O�H�����������7�K�H���X�Q�D�G�M�X�V�W�H�G���H�V�W�L�P�D�W�H�V�����L���H�������Z�L�W�K�R�X�W���F�R�Q�W�U�R�O�O�L�Q�J���I�R�U���R�W�K�H�U��

�Y�D�U�L�D�E�O�H�V�����U�H�S�R�U�W�H�G���L�Q���&�R�O�X�P�Q�������R�I���7�D�E�O�H�������V�K�R�Z���W�K�D�W�����R�Q���D�Y�H�U�D�J�H�����D�������G�D�\���U�H�G�X�F�W�L�R�Q���L�Q���W�K�H���W�L�P�H��

�W�R���F�R�Q�I�L�U�P���W�K�H���I�L�U�V�W���L�Q�I�H�F�W�H�G���F�D�V�H���S�X�E�O�L�F�O�\���L�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K�����������>���A�4�ä�5�8
F �s���®�s�r�r�¨�?���D�Q�G����������
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�>�:�A�4�ä�6�4
F �s�; �®�s�r�r�¨�?���� �O�R�Z�H�U���S�U�H�Y�D�O�H�Q�F�H�� �R�I�� �&�2�9�,�'���������L�Q�I�H�F�W�L�R�Q�V���D�Q�G�� �&�2�9�,�'�������� �P�R�U�W�D�O�L�W�\����

�U�H�V�S�H�F�W�L�Y�H�O�\�� 

�&�R�O�X�P�Q�V�����±�����L�Q���7�D�E�O�H�������U�H�S�R�U�W�� �W�K�H���I�X�U�W�K�H�U���D�G�M�X�V�W�H�G���2�/�6�� �H�V�W�L�P�D�W�H�V���� �Z�K�L�F�K���D�G�G���P�R�U�H��

�F�R�Y�D�U�L�D�W�H�V�����,�Q���W�K�H���S�U�H�I�H�U�U�H�G���P�X�O�W�L�Y�D�U�L�D�E�O�H���U�H�J�U�H�V�V�L�R�Q���D�I�W�H�U���F�R�Q�W�U�R�O�O�L�Q�J���I�R�U���S�U�R�Y�L�Q�F�L�D�O���O�H�Y�H�O���I�L�[�H�G��

�H�I�I�H�F�W�V���>�L���H������ �F�R�O�X�P�Q�� �������@���� �Z�H�� �I�L�Q�G�� �W�K�D�W���W�K�H���D�V�V�R�F�L�D�W�L�R�Q�� �E�H�W�Z�H�H�Q�� �G�L�D�J�Q�R�V�W�L�F�� �H�I�I�L�F�L�H�Q�F�\���D�Q�G��

�&�2�9�,�'���������S�U�H�Y�D�O�H�Q�F�H���R�U���P�R�U�W�D�O�L�W�\���G�H�F�U�H�D�V�H�V���W�R�� �����������R�U�������������� �U�H�V�S�H�F�W�L�Y�H�O�\�����7�K�X�V���� �W�K�H�� �2�/�6��

�H�V�W�L�P�D�W�H�V���V�K�R�Z���D�Q���L�Q�V�L�J�Q�L�I�L�F�D�Q�W�� �D�V�V�R�F�L�D�W�L�R�Q�� �E�H�W�Z�H�H�Q�� �G�L�D�J�Q�R�V�W�L�F�� �H�I�I�L�F�L�H�Q�F�\�� �D�Q�G���&�2�9�,�'��������

�L�Q�I�H�F�W�L�R�Q�V���R�U���G�H�D�W�K�V�����$�S�S�H�Q�G�L�[���' �����7�D�E�O�H�V���$�����$�������S�U�R�Y�L�G�H�V���P�R�U�H���G�H�W�D�L�O�V���R�Q���W�K�H���F�R�H�I�I�L�F�L�H�Q�W�V���R�I��

�R�W�K�H�U���F�R�Y�D�U�L�D�W�H�V�� 

�$�V���G�L�V�F�X�V�V�H�G���S�U�H�Y�L�R�X�V�O�\�����W�K�H���2�/�6���H�V�W�L�P�D�W�H���P�D�\���E�H���E�L�D�V�H�G���R�Z�L�Q�J���W�R���H�Q�G�R�J�H�Q�H�L�W�\���S�U�R�E�O�H�P�V����

�7�K�H���,�9���H�V�W�L�P�D�W�H���U�H�S�R�U�W�H�G���L�Q���&�R�O�X�P�Q�������R�I���7�D�E�O�H�������V�K�R�Z�V���W�K�D�W�����R�Q���D�Y�H�U�D�J�H�����D�������G�D�\���U�H�G�X�F�W�L�R�Q���L�Q��

�W�K�H���W�L�P�H���W�R���F�R�Q�I�L�U�P���W�K�H���I�L�U�V�W���L�Q�I�H�F�W�H�G���F�D�V�H���S�X�E�O�L�F�O�\���O�H�D�G�V���W�R���D�E�R�X�W�������������>���A�4�ä�4�=
F �s�; �®�����������@��

�O�R�Z�H�U���O�R�F�D�O���S�U�H�Y�D�O�H�Q�F�H���R�I���&�2�9�,�'���������L�Q�I�H�F�W�L�R�Q�V���D�Q�G���������������>�:�A�4�ä�5�6
F �s�;�?�®�s�r�r�¨�?���O�R�Z�H�U���O�R�F�D�O��

�&�2�9�,�'�������� �P�R�U�W�D�O�L�W�\���� �V�X�J�J�H�V�W�L�Q�J�� �W�K�D�W�� �W�K�H�� �2�/�6�� �H�V�W�L�P�D�W�H�� �L�V�� �V�H�U�L�R�X�V�O�\�� �X�Q�G�H�U�H�V�W�L�P�D�W�H�G���� �2�Q�H��

�H�[�S�O�D�Q�D�W�L�R�Q�� �L�V�� �W�K�D�W�� �O�R�F�D�O�� �D�X�W�K�R�U�L�W�L�H�V�� �W�K�D�W�� �G�H�O�D�\�� �F�R�Q�I�L�U�P�L�Q�J�� �W�K�H�� �S�U�H�V�H�Q�F�H�� �R�I�� �&�2�9�,�'�������� �Z�L�O�O��

�V�X�E�V�H�T�X�H�Q�W�O�\���W�D�N�H���P�R�U�H���U�L�J�R�U�R�X�V���D�F�W�L�R�Q�V�����H���J�������O�R�Q�J�H�U���G�X�U�D�W�L�R�Q���R�I���O�R�F�N�G�R�Z�Q�����W�R���F�R�Q�W�D�L�Q���G�L�V�H�D�V�H��

�W�U�D�Q�V�P�L�V�V�L�R�Q�����D�Q�G���R�P�L�W�W�L�Q�J���W�K�L�V���Y�D�U�L�D�E�O�H���E�L�D�V�H�V���W�K�H���2�/�6���H�V�W�L�P�D�W�H���G�R�Z�Q�Z�D�U�G�� 

�7�K�H���I�L�U�V�W���V�W�D�J�H���U�H�V�X�O�W�V���U�H�S�R�U�W�H�G���L�Q���&�R�O�X�P�Q�������R�I���7�D�E�O�H�������V�K�R�Z���W�K�D�W���D���R�Q�H���V�W�D�Q�G�D�U�G���G�H�Y�L�D�W�L�R�Q��

���������� �G�D�\�V���� �L�Q�F�U�H�D�V�H�� �L�Q�� �W�K�H���W�L�P�H���L�Q�W�H�U�Y�D�O�����U�H�Y�L�V�H�G�� �S�R�O�L�F�\�� �W�R���I�L�U�V�W���G�R�F�W�R�U���Y�L�V�L�W�����O�H�D�G�V�� �W�R�� �D�E�R�X�W�� ����

�I�H�Z�H�U���G�D�\�V���W�R���F�R�Q�I�L�U�P���W�K�H���I�L�U�V�W���F�D�V�H���O�R�F�D�O�O�\�����7�K�H���)���V�W�D�W���I�R�U���W�K�H���Z�H�D�N���L�G�H�Q�W�L�I�L�F�D�W�L�R�Q���W�H�V�W���L�V������������

�V�X�J�J�H�V�W�L�Q�J���W�K�D�W���R�X�U���,�9���G�R�H�V���Q�R�W���V�X�I�I�H�U���I�U�R�P���Z�H�D�N���L�G�H�Q�W�L�I�L�F�D�W�L�R�Q���S�U�R�E�O�H�P�V�����0�R�U�H�R�Y�H�U�����W�K�H���U�H�V�X�O�W�V��

�R�I�� �W�K�H�� �'�X�U�E�L�Q�±�:�X�±�+�D�X�V�P�D�Q�� �W�H�V�W�� �U�H�M�H�F�W�� �W�K�H�� �Q�X�O�O�� �K�\�S�R�W�K�H�V�L�V���W�K�D�W���W�K�H�� �2�/�6�� �H�V�W�L�P�D�W�R�U�V���D�U�H��

�F�R�Q�V�L�V�W�H�Q�W���D�Q�G���H�I�I�L�F�L�H�Q�W�����1�D�N�D�P�X�U�D���D�Q�G���1�D�N�D�P�X�U�D���������������%�D�X�P�����6�F�K�D�I�I�H�U�����D�Q�G���6�W�L�O�O�P�D�Q��������������

���V�H�H���P�R�U�H���G�H�W�D�L�O�V���L�Q���7�D�E�O�H�����������7�K�L�V���H�Y�L�G�H�Q�F�H���F�R�O�O�H�F�W�L�Y�H�O�\���G�R�H�V���Q�R�W���U�H�M�H�F�W���W�K�H���Y�D�O�L�G�L�W�\���R�I���R�X�U���,�9��

�D�S�S�U�R�D�F�K�� 

�7�R���P�L�W�L�J�D�W�H���W�K�H���F�R�Q�F�H�U�Q���W�K�D�W���W�K�H���,�9���D�V�V�X�P�S�W�L�R�Q���L�V���Y�L�R�O�D�W�H�G�����Z�H���W�U�\���W�R���F�R�Q�W�U�R�O���I�R�U���W�K�H���U�R�X�J�K��

�W�L�P�L�Q�J���R�I���L�Q�I�H�F�W�L�R�Q�����L���H�������W�K�H���U�H�O�D�W�L�Y�H���W�L�P�L�Q�J���R�I���U�H�W�X�U�Q�L�Q�J���K�R�P�H���I�U�R�P���W�K�H���&�2�9�,�'���������H�S�L�F�H�Q�W�H�U��

�R�U���R�W�K�H�U���F�L�W�L�H�V���Z�L�W�K���F�R�Q�I�L�U�P�H�G���L�Q�I�H�F�W�H�G���F�D�V�H�V�������:�H���I�L�Q�G���W�K�D�W���F�R�Q�W�U�R�O�O�L�Q�J���I�R�U���W�K�H���U�R�X�J�K���W�L�P�L�Q�J���R�I��

�E�H�L�Q�J�� �L�Q�I�H�F�W�H�G�� �G�R�H�V�� �Q�R�W�� �U�H�M�H�F�W�� �R�X�U���P�D�L�Q���I�L�Q�G�L�Q�J�V���� �0�R�U�H�R�Y�H�U���� �W�K�H���F�R�H�I�I�L�F�L�H�Q�W�� �R�I�� �W�K�H�� �W�L�P�L�Q�J�� �R�I��

�L�Q�I�H�F�W�L�R�Q���Y�D�U�L�D�E�O�H���L�V���F�O�R�V�H���W�R���]�H�U�R���D�Q�G���L�V���Q�R�W���V�W�D�W�L�V�W�L�F�D�O�O�\���V�L�J�Q�L�I�L�F�D�Q�W���D�W���W�K�H���F�R�Q�Y�H�Q�W�L�R�Q�D�O���O�H�Y�H�O��

���&�R�O�X�P�Q�������R�I���7�D�E�O�H�V���$�����D�Q�G���$������ 

�:�H���P�R�Y�H���D���E�L�W���I�X�U�W�K�H�U���E�\���U�H�J�U�H�V�V�L�Q�J���P�H�D�V�X�U�H�V���R�I���S�D�V�W���G�L�V�H�D�V�H���V�H�Y�H�U�L�W�\���D�Q�G���V�S�U�H�D�G���R�Q���W�K�H��

�,�9���Z�L�W�K���W�K�H���L�Q�F�O�X�G�H�G���F�R�Q�W�U�R�O�V�����8�V�L�Q�J���W�K�H���F�L�W�\���O�H�Y�H�O���L�Q�I�O�X�H�Q�]�D���S�U�H�Y�D�O�H�Q�F�H���L�Q�������������W�R���S�U�R�[�\���I�R�U��
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�W�K�H���S�D�V�W���G�L�V�H�D�V�H���V�H�Y�H�U�L�W�\���D�Q�G���V�S�U�H�D�G�����R�X�U���H�P�S�L�U�L�F�D�O���U�H�V�X�O�W�V���G�R���Q�R�W���U�H�Y�H�D�O���D���V�L�J�Q�L�I�L�F�D�Q�W���L�P�S�D�F�W���R�I��

�W�K�H���,�9���R�Q���W�K�H���L�Q�I�O�X�H�Q�]�D���S�U�H�Y�D�O�H�Q�F�H�����&�R�O�X�P�Q�������R�I���7�D�E�O�H���$���������%�\���F�R�Q�W�U�D�V�W�����Z�H���I�L�Q�G���V�L�J�Q�L�I�L�F�D�Q�W��

�L�P�S�D�F�W���R�I���W�K�H���,�9���R�Q���W�K�H���&�2�9�,�'���������S�U�H�Y�D�O�H�Q�F�H�����&�R�O�X�P�Q�������R�I���7�D�E�O�H���$�������� 

�)�L�Q�D�O�O�\���� �Z�H�� �W�H�V�W���W�K�H�� �Y�D�O�L�G�L�W�\�� �R�I�� �W�K�H�� �,�9�� �H�[�F�O�X�V�L�R�Q�� �U�H�V�W�U�L�F�W�L�R�Q�� �D�V�V�X�P�S�W�L�R�Q�� �E�\�� �I�R�F�X�V�L�Q�J�� �R�Q��

�F�L�W�L�H�V���Z�L�W�K���V�L�P�L�O�D�U���G�D�W�H�V���R�I���W�K�H���I�L�U�V�W���F�D�V�H�¶�V���I�L�U�V�W���Y�L�V�L�W���W�R���D���G�R�F�W�R�U���D�Q�G���F�K�R�R�V�L�Q�J���G�L�I�I�H�U�H�Q�W���F�X�W�R�I�I�V����

�U�D�Q�J�L�Q�J���I�U�R�P�������W�R�������G�D�\�V���D�U�R�X�Q�G���W�K�H���G�D�W�H���Z�K�H�Q���W�K�H���O�R�F�D�O���J�R�Y�H�U�Q�P�H�Q�W���D�G�R�S�W�V���W�K�H���X�S�G�D�W�H�G���R�I�I�L�F�L�D�O��

�J�X�L�G�D�Q�F�H�����9�H�U�V�L�R�Q���������R�Q���G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���R�I���W�K�H���I�L�U�V�W���F�D�V�H���R�X�W�V�L�G�H���+�X�E�H�L���S�U�R�Y�L�Q�F�H�����:�H��

�I�L�Q�G�� �W�K�D�W�� �X�V�L�Q�J�� �D�O�W�H�U�Q�D�W�L�Y�H�� �F�X�W�R�I�I�V�� �G�R�H�V�� �Q�R�W�� �U�H�M�H�F�W�� �R�X�U���P�D�L�Q���I�L�Q�G�L�Q�J�V���U�H�J�D�U�G�L�Q�J�� �&�2�9�,�'��������

�S�U�H�Y�D�O�H�Q�F�H�����&�R�O�X�P�Q�V�����������R�I���7�D�E�O�H���$������22�� 

���������+�H�W�H�U�R�J�H�Q�H�R�X�V���(�I�I�H�F�W�V���R�I���'�L�D�J�Q�R�V�W�L�F���(�I�I�L�F�L�H�Q�F�\ 

�: �H���I�X�U�W�K�H�U���H�[�S�O�R�U�H���Z�K�H�W�K�H�U���W�K�H���L�P�S�D�F�W�V���R�I���L�P�S�U�R�Y�H�G���G�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\���D�U�H���K�H�W�H�U�R�J�H�Q�H�R�X�V��
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�L�Q�I�H�F�W�H�G���F�D�V�H���O�H�G���W�R������������ �����������D�Q�G���������� �U�H�G�X�F�W�L�R�Q�V���R�Q���D�Y�H�U�D�J�H���L�Q���L�Q�W�U�D���F�L�W�\���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\����
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�S�U�R�E�D�E�L�O�L�W�\�����$�U�P�R�F�L�G�D���H�W���D�O�����������������&�D�Y�D�O�O�R�����'�R�Q�R�K�R�����D�Q�G���)�R�U�P�D�Q���������������:�R�R�O�O�H�\���������������&�K�H�Q����

�=�K�D�Q�J�����H�W���D�O�����������������-�L���H�W���D�O�������������������,�Q�G�H�H�G�����Z�K�H�Q���K�H�D�O�W�K���V�\�V�W�H�P�V���W�H�Q�G���W�R���E�H���R�Y�H�U�Z�K�H�O�P�H�G�����W�K�H��
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23���$�V�V�X�P�L�Q�J���W�K�D�W���W�U�H�Q�G�V���L�Q���W�K�H���R�X�W�F�R�P�H���Z�R�X�O�G���K�D�Y�H���E�H�H�Q���V�L�P�L�O�D�U���L�Q���F�L�W�L�H�V���D�I�I�H�F�W�H�G���E�\���W�K�H���G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���R�I���W�K�H��
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Ü���F�D�S�W�X�U�H�V��
�W�K�H���H�I�I�H�F�W���R�I���F�R�Q�I�L�U�P�L�Q�J���W�K�H���I�L�U�V�W���F�D�V�H���S�X�E�O�L�F�O�\�� 
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�V�O�L�J�K�W�O�\���R�Y�H�U���W�L�P�H���I�X�U�W�K�H�U���U�H�G�X�F�H�V���W�K�L�V���F�R�Q�F�H�U�Q�����6�H�F�R�Q�G�����R�X�U���S�D�S�H�U���G�R�H�V���Q�R�W���T�X�D�Q�W�L�I�\���W�K�H���U�H�O�D�W�L�Y�H��

�L�P�S�R�U�W�D�Q�F�H���R�I���G�L�I�I�H�U�H�Q�W���P�H�F�K�D�Q�L�V�P�V���V�X�F�K���D�V���I�D�F�L�O�L�W�\���E�D�V�H�G���L�V�R�O�D�W�L�R�Q���R�I���P�L�O�G���&�2�9�,�'���������F�D�V�H�V��

�L�Q���)�D�Q�J�F�D�Q�J���V�K�H�O�W�H�U�� �K�R�V�S�L�W�D�O�V�����H�Q�F�R�X�U�D�J�H�P�H�Q�W�� �R�I���P�D�V�N�� �Z�H�D�U�L�Q�J�����D�Q�G�� �F�R�Q�W�D�F�W�� �W�U�D�F�L�Q�J���� �Z�K�L�F�K��

�Z�R�X�O�G���U�H�T�X�L�U�H���V�W�U�X�F�W�X�U�D�O���P�R�G�H�O�L�Q�J���D�Q�G���E�H���E�H�\�R�Q�G���W�K�H���V�F�R�S�H���R�I���W�K�L�V���S�D�S�H�U���� 

�2�Y�H�U�D�O�O�����W�K�L�V�� �V�W�X�G�\�� �V�K�R�Z�V�� �W�K�D�W�� �L�P�S�U�R�Y�H�G�� �G�L�D�J�Q�R�V�W�L�F�� �H�I�I�L�F�L�H�Q�F�\�� �L�V�� �H�I�I�H�F�W�L�Y�H�� �L�Q���U�H�G�X�F�L�Q�J��

�&�2�9�,�'���������L�Q�I�H�F�W�L�R�Q�V�� �D�Q�G�� �V�D�Y�L�Q�J�� �O�L�Y�H�V���� �2�X�U�� �V�W�X�G�\���V�X�S�S�R�U�W�V���D�O�O�R�F�D�W�L�Q�J���U�H�V�R�X�U�F�H�V�� �W�R�� �L�P�S�U�R�Y�H��

�G�L�D�J�Q�R�V�W�L�F���W�H�F�K�Q�R�O�R�J�L�H�V�����W�R���V�W�U�H�Q�J�W�K�H�Q���W�K�H���D�E�L�O�L�W�\���R�I���S�X�E�O�L�F���K�H�D�O�W�K���H�P�H�U�J�H�Q�F�\���U�H�V�S�R�Q�V�H���V�\�V�W�H�P�V��

�W�R���W�H�V�W���I�R�U�����G�L�D�J�Q�R�V�H�����D�Q�G���D�Q�Q�R�X�Q�F�H���F�D�V�H�V���R�I���L�Q�I�H�F�W�L�R�Q�����D�Q�G���J�H�Q�H�U�D�O�O�\���W�R���D�F�W���H�D�U�O�\���Z�K�H�Q���I�D�F�L�Q�J���D��

�Q�H�Z���G�L�V�H�D�V�H���W�K�D�W���F�R�X�O�G���S�R�W�H�Q�W�L�D�O�O�\���E�H�F�R�P�H���D�Q���R�X�W�E�U�H�D�N�� 
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���E�� 

�)�L�J�X�U�H�������7�L�P�H�O�L�Q�H���R�I���I�L�U�V�W���G�L�D�J�Q�R�V�H�G���S�D�W�L�H�Q�W�¶�V���I�L�U�V�W���Y�L�V�L�W���W�R���D���G�R�F�W�R�U�����G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q��
�W�R���W�K�H���S�X�E�O�L�F�����D�Q�G���O�D�X�Q�F�K���R�I���W�K�H���/�H�Y�H�O�������S�X�E�O�L�F���K�H�D�O�W�K���D�O�H�U�W 

�1�R�W�H�������D�����7�K�H���O�R�F�D�O���J�R�Y�H�U�Q�P�H�Q�W���D�G�R�S�W�H�G���W�K�H���X�S�G�D�W�H�G���R�I�I�L�F�L�D�O���J�X�L�G�D�Q�F�H���R�Q���G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���R�I���&�2�9�,�'��������
�D�I�W�H�U���W�K�H�� �I�L�U�V�W�� �G�L�D�J�Q�R�V�H�G�� �S�D�W�L�H�Q�W�� �I�L�U�V�W�� �Y�L�V�L�W�H�G�� �D�� �G�R�F�W�R�U���� ���E���� �7�K�H�� �O�R�F�D�O�� �J�R�Y�H�U�Q�P�H�Q�W�� �D�G�R�S�W�H�G�� �W�K�H�� �X�S�G�D�W�H�G�� �R�I�I�L�F�L�D�O��
�J�X�L�G�D�Q�F�H���R�Q���G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���R�I���&�2�9�,�'���������E�H�I�R�U�H���W�K�H���I�L�U�V�W���G�L�D�J�Q�R�V�H�G���S�D�W�L�H�Q�W���I�L�U�V�W���Y�L�V�L�W�H�G���D���G�R�F�W�R�U�����7�K�H��
�Y�H�U�W�L�F�D�O���V�R�O�L�G���O�L�Q�H�� �U�H�I�H�U�V�� �W�R�� �W�K�H�� �G�D�W�H���Z�K�H�Q�� �W�K�H�� �F�H�Q�W�U�D�O�� �K�H�D�O�W�K�� �D�X�W�K�R�U�L�W�\�� �U�H�O�H�D�V�H�G�� �W�K�H�� �X�S�G�D�W�H�G�� �R�I�I�L�F�L�D�O�� �J�X�L�G�D�Q�F�H��
���9�H�U�V�L�R�Q���������R�Q���G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���R�I���W�K�H���I�L�U�V�W���F�D�V�H���R�X�W�V�L�G�H���R�I���+�X�E�H�L���S�U�R�Y�L�Q�F�H���D�W���W�K�H���Q�D�W�L�R�Q�D�O���O�H�Y�H�O���R�Q���-�D�Q�X�D�U�\��
�������� ������������ �7�K�H�� �Y�H�U�W�L�F�D�O���G�D�V�K�H�G���O�L�Q�H���U�H�I�H�U�V���W�R�� �W�K�H�� �G�D�W�H�� �Z�K�H�Q���W�K�H���O�R�F�D�O�� �J�R�Y�H�U�Q�P�H�Q�W�� �D�G�R�S�W�H�G�� �W�K�H�� �X�S�G�D�W�H�G�� �R�I�I�L�F�L�D�O��
�J�X�L�G�D�Q�F�H�����9�H�U�V�L�R�Q���������R�Q���G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���R�I���W�K�H���I�L�U�V�W���F�D�V�H���R�X�W�V�L�G�H���R�I���+�X�E�H�L���S�U�R�Y�L�Q�F�H�����'�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\��
� ���W�K�H���W�L�P�H���L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q���W�K�H���G�D�W�H���Z�K�H�Q���W�K�H���I�L�U�V�W���G�L�D�J�Q�R�V�H�G���S�D�W�L�H�Q�W���I�L�U�V�W���Y�L�V�L�W�H�G���D���G�R�F�W�R�U�����6�W�D�J�H���$�����D�Q�G���W�K�H���G�D�W�H��
�Z�K�H�Q���W�K�D�W���I�L�U�V�W���F�D�V�H���Z�D�V���F�R�Q�I�L�U�P�H�G���S�X�E�O�L�F�O�\�����6�W�D�J�H���%�������7�L�P�H���L�Q�W�H�U�Y�D�O�����U�H�Y�L�V�H�G���S�R�O�L�F�\���W�R���I�L�U�V�W���G�R�F�W�R�U���Y�L�V�L�W����� ���W�K�H��
�W�L�P�H�� �L�Q�W�H�U�Y�D�O�� �E�H�W�Z�H�H�Q�� �W�K�H�� �G�D�W�H�� �Z�K�H�Q�� �D�� �O�R�F�D�O�� �J�R�Y�H�U�Q�P�H�Q�W�� �D�G�R�S�W�H�G�� �W�K�H�� �X�S�G�D�W�H�G�� �R�I�I�L�F�L�D�O�� �J�X�L�G�D�Q�F�H�� ���9�H�U�V�L�R�Q�� ������ �R�Q��
�G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���R�I���W�K�H���I�L�U�V�W���F�D�V�H���R�X�W�V�L�G�H���R�I���+�X�E�H�L���S�U�R�Y�L�Q�F�H���D�Q�G���W�K�H���G�D�W�H���Z�K�H�Q���W�K�H���I�L�U�V�W���G�L�D�J�Q�R�V�H�G���S�D�W�L�H�Q�W��
�I�L�U�V�W���Y�L�V�L�W�H�G���D���G�R�F�W�R�U�����Z�K�L�F�K���L�V���D�O�V�R���X�V�H�G���W�R���F�R�Q�V�W�U�X�F�W���W�K�H���L�Q�V�W�U�X�P�H�Q�W�D�O���Y�D�U�L�D�E�O�H���D�G�R�S�W�H�G���L�Q���W�K�H���S�D�S�H�U�����7�L�P�H���L�Q�W�H�U�Y�D�O��
���I�L�U�V�W�� �F�D�V�H�� �W�R�� �S�X�E�O�L�F�� �K�H�D�O�W�K�� �D�O�H�U�W����� �� �W�L�P�H�� �L�Q�W�H�U�Y�D�O�� �E�H�W�Z�H�H�Q�� �W�K�H�� �G�D�W�H�� �Z�K�H�Q�� �W�K�H�� �I�L�U�V�W�� �L�Q�I�H�F�W�H�G�� �F�D�V�H�� �Z�D�V�� �S�X�E�O�L�F�O�\��
�F�R�Q�I�L�U�P�H�G���D�W���W�K�H���S�U�R�Y�L�Q�F�L�D�O���O�H�Y�H�O�����6�W�D�J�H���%�����D�Q�G���W�K�H���O�D�X�Q�F�K���G�D�W�H���R�I���W�K�H���/�H�Y�H�O�������3�X�E�O�L�F���+�H�D�O�W�K���,�Q�F�L�G�H�Q�W���$�O�H�U�W�����6�W�D�J�H��
�&������ 
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�����E���� 

 
���F���� 

�)�L�J�X�U�H�������,�P�S�D�F�W���R�I���S�X�E�O�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���R�I���W�K�H���I�L�U�V�W���F�D�V�H���R�Q���L�Q�W�U�D���F�L�W�\���D�Q�G���L�Q�W�H�U���F�L�W�\���W�U�D�Y�H�O��
�L�Q�W�H�Q�V�L�W�\ 

 
�1�R�W�H�����$�O�O���G�D�L�O�\���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\���G�D�W�D���F�R�P�H���I�U�R�P���%�D�L�G�X���0�L�J�U�D�W�L�R�Q���G�D�W�D���E�H�W�Z�H�H�Q���-�D�Q�X�D�U�\���������������������D�Q�G���0�D�U�F�K����������
���������������D�����,�P�S�D�F�W���R�I���S�X�E�O�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���R�I���W�K�H���I�L�U�V�W���F�D�V�H���R�Q���L�Q�W�U�D���F�L�W�\���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\�����:�L�W�K�L�Q���F�L�W�\���P�L�J�U�D�W�L�R�Q���L�Q�G�H�[��
� ���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\���Z�L�W�K�L�Q���F�L�W�L�H�V�������E�����,�P�S�D�F�W���R�I���S�X�E�O�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���R�I���W�K�H���I�L�U�V�W���F�D�V�H���R�Q���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\���W�R���R�W�K�H�U���F�L�W�L�H�V����
�2�X�W���P�L�J�U�D�W�L�R�Q���L�Q�G�H�[��� ���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\���W�R���R�W�K�H�U���F�L�W�L�H�V�����7�K�H�V�H���L�Q�G�L�F�D�W�R�U�V���D�U�H���F�R�Q�V�L�V�W�H�Q�W���D�F�U�R�V�V���F�L�W�L�H�V���D�Q�G���D�F�U�R�V�V���W�L�P�H����
���F�����,�P�S�D�F�W���R�I���S�X�E�O�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���R�I���W�K�H���I�L�U�V�W���F�D�V�H���R�Q���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\���I�U�R�P���R�W�K�H�U���F�L�W�L�H�V�����,�Q���P�L�J�U�D�W�L�R�Q���L�Q�G�H�[��� ���W�U�D�Y�H�O��
�L�Q�W�H�Q�V�L�W�\���I�U�R�P���R�W�K�H�U���F�L�W�L�H�V�����7�K�H�V�H���L�Q�G�L�F�D�W�R�U�V���D�U�H���F�R�Q�V�L�V�W�H�Q�W���D�F�U�R�V�V���F�L�W�L�H�V���D�Q�G���D�F�U�R�V�V���W�L�P�H�� 
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��Table 1 Summary statistics 
Variables N Mean Median Std. Dev. min max 
COVID-19 prevalence (infections per million people) 275 27.30 6.19 102.65 0.41 1255.86 
COVID-19 mortality (deaths per 100 million people) 275 68.38 0.00 406.30 0.00 5315.32 
Diagnostic efficiency (days) 275 3.20 2.00 3.01 0.00 24.00 
Time interval (revised policy to first doctor visit) (in days)  275 2.51 3.00 4.54 -18.00 19.00 
Logarithm of travel time to the COVID-19 epicenter 275 2.32 2.40 0.63 -0.06 3.67 
Percentage of migrants in the population (2015) 274 24.34 21.91 12.11 4.75 84.15 
Percentage of migrants from the COVID-19 epicenter (2015) 274 0.03 0.00 0.09 0.00 0.84 
Logarithm of GRP per capita (2018) 274 10.87 10.82 0.52 9.45 12.15 
Percentage of secondary industry in GRP (2018) 275 42.64 43.67 9.38 15.75 63.31 
Percentage of tertiary industry in GRP (2018) 275 46.49 45.34 8.41 29.48 80.98 
Logarithm of hospital beds per thousand people (2018) 274 1.50 1.48 0.35 0.58 2.57 
Logarithm of public health staff per thousand people (2018) 274 0.88 0.83 0.38 0.09 2.13 
Utilization of health systems (total patients) (%) (2020) 275 75.22 75.55 9.39 50.11 129.98 
Utilization of health systems (discharged patients) (%) (2020) 275 80.45 78.75 14.61 49.87 144.07 
Time interval (first case to public health alert) (in days)  265 2.56 2.00 0.81 0.00 4.00 

�1�R�W�H�����'�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\��� ���W�K�H���W�L�P�H���L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q���W�K�H���G�D�W�H���Z�K�H�Q���W�K�H���I�L�U�V�W���G�L�D�J�Q�R�V�H�G���S�D�W�L�H�Q�W���I�L�U�V�W���Y�L�V�L�W�H�G���D���G�R�F�W�R�U���D�Q�G���W�K�H���G�D�W�H���Z�K�H�Q���W�K�D�W���I�L�U�V�W���F�D�V�H���Z�D�V���F�R�Q�I�L�U�P�H�G���S�X�E�O�L�F�O�\����
�7�L�P�H���L�Q�W�H�U�Y�D�O�����U�H�Y�L�V�H�G���S�R�O�L�F�\���W�R���I�L�U�V�W���G�R�F�W�R�U���Y�L�V�L�W����� ���W�K�H���W�L�P�H���L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q���W�K�H���G�D�W�H���Z�K�H�Q���D���O�R�F�D�O���J�R�Y�H�U�Q�P�H�Q�W���D�G�R�S�W�H�G���W�K�H���X�S�G�D�W�H�G���R�I�I�L�F�L�D�O���J�X�L�G�D�Q�F�H�����9�H�U�V�L�R�Q���������R�Q���G�L�D�J�Q�R�V�W�L�F��
�F�R�Q�I�L�U�P�D�W�L�R�Q���R�I���W�K�H���I�L�U�V�W���F�D�V�H���R�X�W�V�L�G�H���R�I���+�X�E�H�L���S�U�R�Y�L�Q�F�H���D�Q�G���W�K�H���G�D�W�H���Z�K�H�Q���W�K�H���I�L�U�V�W���G�L�D�J�Q�R�V�H�G���S�D�W�L�H�Q�W���I�L�U�V�W���Y�L�V�L�W�H�G���D���G�R�F�W�R�U�����Z�K�L�F�K���L�V���D�O�V�R���X�V�H�G���W�R���F�R�Q�V�W�U�X�F�W���W�K�H���L�Q�V�W�U�X�P�H�Q�W�D�O��
�Y�D�U�L�D�E�O�H���D�G�R�S�W�H�G���L�Q���W�K�H���S�D�S�H�U�����7�L�P�H���L�Q�W�H�U�Y�D�O�����I�L�U�V�W���F�D�V�H���W�R���S�X�E�O�L�F���K�H�D�O�W�K���D�O�H�U�W����� ���W�L�P�H���L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q���W�K�H���G�D�W�H���Z�K�H�Q���W�K�H���I�L�U�V�W���L�Q�I�H�F�W�H�G���F�D�V�H���Z�D�V���S�X�E�O�L�F�O�\���F�R�Q�I�L�U�P�H�G���D�W���W�K�H���S�U�R�Y�L�Q�F�L�D�O��
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Table 2 Impact of diagnostic efficiency on the COVID -19 pandemic 

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) 
OLS OLS OLS OLS OLS OLS OLS IV First Stage 

 Panel A: Prevalence of COVID-19 infections 
Diagnostic efficiency (days) 0.14 0.03 0.03 0.03 0.01 0.00 0.00 0.09  
 (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)  
Time interval (revised policy to first doctor visit)         -0.51 
         (0.03) 
Observations 275 274 273 273 272 262 272 272 272 
R-squared 0.11 0.44 0.50 0.53 0.60 0.44 0.73 0.71 0.64 
F-stat 34.56 71.23 67.96 50.13 39.42 17.66 16.98 15.63 11.12 
�:�H�D�N���L�G�H�Q�W�L�I�L�F�D�W�L�R�Q���W�H�V�W�����&�U�D�J�J���'�R�Q�D�O�G���:�D�O�G���)���V�W�D�W�L�V�W�L�F�� . . . . . . . 237.05 . 
�(�Q�G�R�J�H�Q�H�L�W�\���W�H�V�W���R�I���H�Q�G�R�J�H�Q�R�X�V���U�H�J�U�H�V�V�R�U�V�����S���Y�D�O�X�H�� . . . . . . . 0.00 . 
Province dummies No No No No No No Yes Yes Yes 
 Panel B: COVID-19 mortality  
Diagnostic efficiency (days) 0.20 0.05 0.05 0.05 0.03 0.02 0.03 0.12  
 (0.04) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.04)  
Time interval (revised policy to first doctor visit)         -0.51 
         (0.03) 
Observations 275 274 273 273 272 262 272 272 272 
R-squared 0.10 0.34 0.34 0.37 0.42 0.19 0.60 0.58 0.64 
F-stat 30.42 47.27 35.19 26.07 18.96 5.40 9.07 8.91 11.12 
�:�H�D�N���L�G�H�Q�W�L�I�L�F�D�W�L�R�Q���W�H�V�W�����&�U�D�J�J���'�R�Q�D�O�G���:�D�O�G���)���V�W�D�W�L�V�W�L�F�� . . . . . . . 237.05 . 
�(�Q�G�R�J�H�Q�H�L�W�\���W�H�V�W���R�I���H�Q�G�R�J�H�Q�R�X�V���U�H�J�U�H�V�V�R�U�V�����S���Y�D�O�X�H�� . . . . . . . 0.00 . 
Province dummies No No No No No No Yes Yes Yes 

Note: This table reports the estimated impacts of diagnostic efficiency on the COVID-19 pandemic. Panel A reports the impact of diagnostic efficiency on prevalence of 
COVID-19 infections (the logarithm of COVID-19 prevalence). Panel B reports the impact of diagnostic efficiency on COVID-19 mortality (the logarithm of COVID-19 
mortality). Columns 1�±7 report OLS estimates. Columns 8 and 9 report IV estimates and first-stage results, respectively. Column 1 does not control for other variables. Column 
2 controls for travel time to the COVID-19 epicenter and percentage of migrants from the COVID-19 epicenter. Column 3 further controls for GRP per capita. Column 4 further 
controls for the composition of industrial structures. Column 5 further controls for the number of hospital beds per thousand people, the number of public health staff per 
thousand people, and the capacity utilization of health systems. Column 6 further controls for the time interval (first case to public health alert). Columns 7 and 8 further controls 
for provincial-level fixed effects. �'�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\��� ���W�K�H���W�L�P�H���L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q���W�K�H���G�D�W�H���Z�K�H�Q���W�K�H���I�L�U�V�W���G�L�D�J�Q�R�V�H�G���S�D�W�L�H�Q�W���I�L�U�V�W���Y�L�V�L�W�H�G���D���G�R�F�W�R�U���D�Q�G���W�K�H���G�D�W�H���Z�K�H�Q���W�K�D�W���I�L�U�V�W��
�F�D�V�H���Z�D�V���F�R�Q�I�L�U�P�H�G���S�X�E�O�L�F�O�\�����7�L�P�H���L�Q�W�H�U�Y�D�O�����U�H�Y�L�V�H�G���S�R�O�L�F�\�� �W�R���I�L�U�V�W���G�R�F�W�R�U���Y�L�V�L�W����� �� �W�K�H���W�L�P�H���L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q���W�K�H���G�D�W�H���Z�K�H�Q���D���O�R�F�D�O���J�R�Y�H�U�Q�P�H�Q�W���D�G�R�S�W�H�G���W�K�H���X�S�G�D�W�H�G���R�I�I�L�F�L�D�O��
�J�X�L�G�D�Q�F�H�����9�H�U�V�L�R�Q���������R�Q���G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���R�I���W�K�H���I�L�U�V�W���F�D�V�H���R�X�W�V�L�G�H���R�I���+�X�E�H�L���S�U�R�Y�L�Q�F�H���D�Q�G���W�K�H���G�D�W�H���Z�K�H�Q���W�K�H���I�L�U�V�W���G�L�D�J�Q�R�V�H�G���S�D�W�L�H�Q�W���I�L�U�V�W���Y�L�V�L�W�H�G���D���G�R�F�W�R�U�����Z�K�L�F�K���L�V���D�O�V�R��
�X�V�H�G���W�R���F�R�Q�V�W�U�X�F�W���W�K�H���L�Q�V�W�U�X�P�H�Q�W�D�O���Y�D�U�L�D�E�O�H���D�G�R�S�W�H�G���L�Q���W�K�H���S�D�S�H�U����Standard errors are in parentheses.
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Table 3 Heterogeneous impacts of diagnostic efficiency on the COVID -19 pandemic 

Variables 

(1) (2) (3) (4) (5) (6) (7) (8) 
Short 

distance 
to the 

COVID-
19 

epicenter 

Long 
distance 
to the 

COVID-
19 

epicenter 

More 
migration 

Less 
migration 

Less 
responsive 

public health 
system after 
confirmation 

More 
responsive 

public health 
system after 
confirmation 

Lower 
capacity 

utilization 
of health 
systems  

Higher 
capacity 

utilization 
of health 
systems 

 Panel A: Prevalence of COVID-19 infections  
Diagnostic efficiency (days) 0.06 0.16 0.05 0.17 0.03 0.23 0.09 0.12 
 (0.02) (0.06) (0.02) (0.06) (0.02) (0.06) (0.03) (0.05) 
Observations 136 136 136 136 132 140 134 138 
R-squared 0.81 0.57 0.77 0.65 0.81 0.38 0.78 0.49 
F-stat 18.82 5.58 9.06 7.81 21.14 5.15 18.78 5.49 
�:�H�D�N���L�G�H�Q�W�L�I�L�F�D�W�L�R�Q���W�H�V�W�����&�U�D�J�J���'�R�Q�D�O�G���:�D�O�G���)���V�W�D�W�L�V�W�L�F�� 384.80 35.40 320.83 34.37 247.60 42.46 136.97 79.57 
Province dummies Yes Yes Yes Yes Yes Yes Yes Yes 
 Panel B: COVID-19 mortality  
Diagnostic efficiency (days) 0.07 0.23 0.05 0.22 0.06 0.22 0.10 0.18 
 (0.04) (0.11) (0.03) (0.12) (0.04) (0.10) (0.05) (0.07) 
Observations 136 136 136 136 132 140 134 138 
R-squared 0.76 0.22 0.77 0.41 0.73 0.12 0.65 0.36 
F-stat 13.82 1.59 8.96 2.98 13.66 1.54 9.65 3.13 
�:�H�D�N���L�G�H�Q�W�L�I�L�F�D�W�L�R�Q���W�H�V�W�����&�U�D�J�J���'�R�Q�D�O�G���:�D�O�G���)���V�W�D�W�L�V�W�L�F�� 384.80 35.40 320.83 34.37 247.60 42.46 136.97 79.57 
Province dummies Yes Yes Yes Yes Yes Yes Yes Yes 

Note: This table reports the heterogeneous impacts of diagnostic efficiency on the COVID-19 pandemic. Panel A reports the heterogeneous impacts of diagnostic efficiency on 
the prevalence of COVID-19 infections (the logarithm of COVID-19 prevalence) using the IV approach. Panel B reports the heterogeneous impacts of diagnostic efficiency on 
COVID-19 mortality (the logarithm of COVID-19 mortality) using the IV approach. Columns 1�±2 report the impacts of diagnostic efficiency by distance from the COVID-19 
epicenter. Columns 3�±4 report the impacts of diagnostic efficiency by migration intensity prior to the pandemic. Columns 5�±6 report the impacts of diagnostic efficiency by 
responsiveness of public health systems. Columns 7�±8 report the impacts of diagnostic efficiency by capacity utilization of health systems. Control variables include travel time 
to the COVID-19 epicenter, percentage of migrants from the COVID-19 epicenter, GRP per capita, composition of industrial structures, number of hospital beds per thousand 
people, number of public health staff per thousand people, and provincial-level fixed effects. �'�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\��� ���W�K�H���W�L�P�H���L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q���W�K�H���G�D�W�H���R�I���I�L�U�V�W���Y�L�V�L�W�L�Q�J���D���G�R�F�W�R�U��
�D�Q�G���W�K�H���G�D�W�H���R�I���G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���W�R���W�K�H���S�X�E�O�L�F����Standard errors are in parentheses. 
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�F�R�Q�I�L�U�P�D�W�L�R�Q���W�R���W�K�H���S�X�E�O�L�F�� 
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�1�R�W�H�����7�K�H�� �G�D�V�K�H�G�� �O�L�Q�H�� �U�H�S�U�H�V�H�Q�W�V�� �W�K�H�� �P�H�G�L�D�Q�� �Y�D�O�X�H�� �R�I���W�L�P�H�� �L�Q�W�H�U�Y�D�O�� ���U�H�Y�L�V�H�G�� �S�R�O�L�F�\�� �W�R�� �I�L�U�V�W�� �G�R�F�W�R�U�� �Y�L�V�L�W�����L�Q�� �W�K�H��
�V�D�P�S�O�H�����6�D�P�S�O�H���V�L�]�H��� �������������7�L�P�H���L�Q�W�H�U�Y�D�O�����U�H�Y�L�V�H�G���S�R�O�L�F�\���W�R���I�L�U�V�W���G�R�F�W�R�U���Y�L�V�L�W����� ���W�K�H���W�L�P�H���L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q���W�K�H���G�D�W�H��
�Z�K�H�Q���W�K�H���O�R�F�D�O���J�R�Y�H�U�Q�P�H�Q�W���D�G�R�S�W�H�G���W�K�H���X�S�G�D�W�H�G���R�I�I�L�F�L�D�O���J�X�L�G�D�Q�F�H�����9�H�U�V�L�R�Q���������R�Q���G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���I�R�U���W�K�H��
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�G�L�V�W�U�L�E�X�W�L�R�Q 
�1�R�W�H�����7�L�P�H�� �L�Q�W�H�U�Y�D�O�� ���U�H�Y�L�V�H�G�� �S�R�O�L�F�\�� �W�R�� �I�L�U�V�W�� �G�R�F�W�R�U�� �Y�L�V�L�W����� ���W�K�H���W�L�P�H�� �L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q�� �W�K�H�� �G�D�W�H�� �Z�K�H�Q�� �W�K�H�� �O�R�F�D�O��
�J�R�Y�H�U�Q�P�H�Q�W���D�G�R�S�W�H�G���W�K�H���X�S�G�D�W�H�G���R�I�I�L�F�L�D�O���J�X�L�G�D�Q�F�H�����9�H�U�V�L�R�Q���������R�Q���G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���I�R�U���W�K�H���I�L�U�V�W���F�D�V�H���R�X�W�V�L�G�H��
�+�X�E�H�L���S�U�R�Y�L�Q�F�H���D�Q�G���W�K�H���I�L�U�V�W���G�L�D�J�Q�R�V�H�G���S�D�W�L�H�Q�W�¶�V���G�D�W�H���R�I���I�L�U�V�W���Y�L�V�L�W�L�Q�J���D���G�R�F�W�R�U�� 
 

 
�)�L�J�X�U�H���$�����'�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\���D�Q�G���W�L�P�H���L�Q�W�H�U�Y�D�O�����U�H�Y�L�V�H�G���S�R�O�L�F�\���W�R���I�L�U�V�W���G�R�F�W�R�U���Y�L�V�L�W�����D�F�U�R�V�V��

���������F�L�W�L�H�V 
�1�R�W�H�����'�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\��� ���W�K�H���W�L�P�H���L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q���W�K�H���G�D�W�H���R�I���I�L�U�V�W���Y�L�V�L�W�L�Q�J���D���G�R�F�W�R�U���D�Q�G���W�K�H���G�D�W�H���R�I���G�L�D�J�Q�R�V�W�L�F��
�F�R�Q�I�L�U�P�D�W�L�R�Q���W�R���W�K�H���S�X�E�O�L�F�����7�L�P�H���L�Q�W�H�U�Y�D�O�����U�H�Y�L�V�H�G���S�R�O�L�F�\���W�R���I�L�U�V�W���G�R�F�W�R�U���Y�L�V�L�W����� ���W�K�H���W�L�P�H���L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q���W�K�H���G�D�W�H��
�Z�K�H�Q���W�K�H���O�R�F�D�O���J�R�Y�H�U�Q�P�H�Q�W���D�G�R�S�W�H�G���W�K�H���X�S�G�D�W�H�G���R�I�I�L�F�L�D�O���J�X�L�G�D�Q�F�H�����9�H�U�V�L�R�Q���������R�Q���G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���I�R�U���W�K�H��
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�)�L�J�X�U�H���$�����&�L�W�\���O�H�Y�H�O���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\�����P�L�J�U�D�W�L�R�Q���L�Q�G�H�[�H�V�����R�Q���D�Y�H�U�D�J�H���I�U�R�P���-�D�Q�X�D�U�\����������������������

�W�R���0�D�U�F�K������������������ 
�1�R�W�H�����$�O�O�� �G�D�L�O�\���P�L�J�U�D�W�L�R�Q�� �L�Q�G�H�[�H�V���F�R�P�H�V�� �I�U�R�P�� �%�D�L�G�X�� �0�L�J�U�D�W�L�R�Q���G�D�W�D���E�H�W�Z�H�H�Q���-�D�Q�X�D�U�\�� ������ ������������ �D�Q�G���0�D�U�F�K����������
�������������: �L�W�K�L�Q���F�L�W�\���P�L�J�U�D�W�L�R�Q���L�Q�G�H�[��� ���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\���Z�L�W�K�L�Q���F�L�W�L�H�V�����2�X�W���P�L�J�U�D�W�L�R�Q���L�Q�G�H�[��� ���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\���W�R���R�W�K�H�U��
�F�L�W�L�H�V�����,�Q���P�L�J�U�D�W�L�R�Q�� �L�Q�G�H�[��� �� �W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\�� �I�U�R�P�� �R�W�K�H�U�� �F�L�W�L�H�V�����7�K�H�V�H���L�Q�G�L�F�D�W�R�U�V�� �D�U�H�� �F�R�Q�V�L�V�W�H�Q�W�� �D�F�U�R�V�V�� �F�L�W�L�H�V�� �D�Q�G��
�D�F�U�R�V�V���W�L�P�H�� 
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�'�����'�H�W�D�L�O�V���I�R�U���W�K�H���2�/�6���D�Q�G���,�9���H�V�W�L�P�D�W�H�V 

Table A1 Impact of diagnostic efficiency on prevalence of COVID -19 infections 

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) 
OLS OLS OLS OLS OLS OLS OLS IV First Stage 

Diagnostic efficiency (days) 0.14 0.03 0.03 0.03 0.01 0.00 0.00 0.09  
 (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)  
Logarithm of travel time to the COVID-19 epicenter  -0.61 -0.61 -0.79 -1.00 -0.79 -0.62 -0.62 0.57 
  (0.10) (0.10) (0.11) (0.11) (0.12) (0.22) (0.22) (0.60) 
Percentage of migrants from the COVID-19 epicenter (2015)  6.37 5.71 5.04 4.15 4.32 2.44 1.46 5.62 
  (0.77) (0.74) (0.74) (0.73) (1.19) (0.80) (0.80) (2.12) 
Logarithm of GRP per capita (2018)   0.64 0.96 0.51 0.58 0.58 0.63 -0.76 
   (0.11) (0.16) (0.18) (0.18) (0.21) (0.20) (0.57) 
Percentage of secondary industry in GRP (2018)    -0.04 -0.02 -0.02 -0.01 -0.01 0.01 
    (0.01) (0.01) (0.01) (0.01) (0.01) (0.03) 
Percentage of tertiary industry in GRP (2018)    -0.02 -0.01 -0.01 -0.00 -0.00 -0.06 
    (0.01) (0.01) (0.01) (0.01) (0.01) (0.04) 
Logarithm of hospital beds per thousand people (2018)     0.96 0.93 0.96 0.89 0.13 
     (0.26) (0.26) (0.32) (0.31) (0.86) 
Logarithm of public health staff per thousand people (2018)     0.00 -0.15 -0.28 -0.37 0.25 
     (0.33) (0.32) (0.34) (0.34) (0.93) 
Utilization of health systems (total patients) (%) (2020)     -0.01 -0.00    
     (0.01) (0.01)    
Utilization of health systems (discharged patients) (%) (2020)     -0.01 -0.01    
     (0.01) (0.00)    
Time interval (first case to public health alert)      0.06    
      (0.07)    
Time interval (revised policy to first doctor visit)         -0.51 
         (0.03) 
Observations 275 274 273 273 272 262 272 272 272 
R-squared 0.11 0.44 0.50 0.53 0.60 0.44 0.73 0.71 0.64 
F-stat 34.56 71.23 67.96 50.13 39.42 17.66 16.98 15.63 11.12 
�:�H�D�N���L�G�H�Q�W�L�I�L�F�D�W�L�R�Q���W�H�V�W�����&�U�D�J�J���'�R�Q�D�O�G���:�D�O�G���)���V�W�D�W�L�V�W�L�F�� .z .z .z .z .z .z .z 237.05 .z 
�(�Q�G�R�J�H�Q�H�L�W�\���W�H�V�W���R�I���H�Q�G�R�J�H�Q�R�X�V���U�H�J�U�H�V�V�R�U�V�����S���Y�D�O�X�H�� .z .z .z .z .z .z .z 0.00 .z 
Province dummies No No No No No No Yes Yes Yes 

Note: This table reports the estimated impact of diagnostic efficiency on prevalence of COVID-19 infections (the logarithm of COVID-19 prevalence). Columns 1�±7 report 
OLS estimates. Columns 8 and 9 report IV estimates and first-stage results, respectively. Standard errors are in parentheses.  
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Table A2 Impact of diagnostic efficiency on mortality of COVID -19  

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) 
OLS OLS OLS OLS OLS OLS OLS IV First Stage 

Diagnostic efficiency (days) 0.20 0.05 0.05 0.05 0.03 0.02 0.03 0.12  
 (0.04) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.04)  
Logarithm of travel time to the COVID-19 epicenter  -0.35 -0.34 -0.58 -0.75 -0.15 -0.27 -0.28 0.57 
  (0.16) (0.16) (0.18) (0.19) (0.20) (0.39) (0.37) (0.60) 
Percentage of migrants from the COVID-19 epicenter (2015)  10.06 9.98 9.02 7.53 4.67 2.81 1.78 5.62 
  (1.20) (1.22) (1.24) (1.28) (1.98) (1.42) (1.37) (2.12) 
Logarithm of GRP per capita (2018)   0.09 0.68 0.25 0.49 0.95 1.00 -0.76 
   (0.18) (0.27) (0.31) (0.29) (0.37) (0.35) (0.57) 
Percentage of secondary industry in GRP (2018)    -0.06 -0.04 -0.04 -0.03 -0.03 0.01 
    (0.02) (0.02) (0.02) (0.02) (0.02) (0.03) 
Percentage of tertiary industry in GRP (2018)    -0.05 -0.03 -0.02 -0.01 -0.01 -0.06 
    (0.02) (0.02) (0.02) (0.03) (0.02) (0.04) 
Logarithm of hospital beds per thousand people (2018)     0.42 0.28 0.18 0.11 0.13 
     (0.46) (0.43) (0.57) (0.54) (0.86) 
Logarithm of public health staff per thousand people (2018)     0.23 0.08 -0.18 -0.28 0.25 
     (0.57) (0.53) (0.61) (0.58) (0.93) 
Utilization of health systems (total patients) (%) (2020)     -0.02 0.01    
     (0.01) (0.01)    
Utilization of health systems (discharged patients) (%) (2020)     -0.02 -0.02    
     (0.01) (0.01)    
Time interval (first case to public health alert)      0.36    
      (0.12)    
Time interval (revised policy to first doctor visit)         -0.51 
         (0.03) 
Observations 275 274 273 273 272 262 272 272 272 
R-squared 0.10 0.34 0.34 0.37 0.42 0.19 0.60 0.58 0.64 
F-stat 30.42 47.27 35.19 26.07 18.96 5.40 9.07 8.91 11.12 
�:�H�D�N���L�G�H�Q�W�L�I�L�F�D�W�L�R�Q���W�H�V�W�����&�U�D�J�J���'�R�Q�D�O�G���:�D�O�G���)���V�W�D�W�L�V�W�L�F�� .z .z .z .z .z .z .z 237.05 .z 
Province dummies No No No No No No Yes Yes Yes 

Note: This table reports the estimated impact of diagnostic efficiency on mortality of COVID-19 (the logarithm of COVID-19 mortality). Columns 1�±7 report OLS estimates. 
Columns 8 and 9 report IV estimates and first-stage results, respectively. Standard errors are in parentheses. 
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�)�L�J�X�U�H���$���������3�O�D�F�H�E�R���D�Q�D�O�\�V�L�V���R�I���W�K�H���L�P�S�D�F�W���R�I���S�X�E�O�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���R�I���W�K�H���I�L�U�V�W���F�D�V�H���R�Q���L�Q�W�U�D��
�F�L�W�\���D�Q�G���L�Q�W�H�U���F�L�W�\���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\���X�V�L�Q�J���%�D�L�G�X���0�L�J�U�D�W�L�R�Q���G�D�W�D���L�Q���������� 

�1�R�W�H�����$�O�O���G�D�L�O�\���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\���G�D�W�D���F�R�P�H���I�U�R�P���%�D�L�G�X���0�L�J�U�D�W�L�R�Q���G�D�W�D���E�H�W�Z�H�H�Q���-�D�Q�X�D�U�\���������������������D�Q�G���0�D�U�F�K����������
���������������D�����3�O�D�F�H�E�R���D�Q�D�O�\�V�L�V���R�I���W�K�H���L�P�S�D�F�W���R�I���S�X�E�O�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���R�I���W�K�H���I�L�U�V�W���F�D�V�H���R�Q���L�Q�W�U�D���F�L�W�\���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\���X�V�L�Q�J��
�%�D�L�G�X���0�L�J�U�D�W�L�R�Q���G�D�W�D���L�Q���������������:�L�W�K�L�Q���F�L�W�\���P�L�J�U�D�W�L�R�Q���L�Q�G�H�[��� ���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\���Z�L�W�K�L�Q���F�L�W�L�H�V�����7�K�H�V�H���L�Q�G�L�F�D�W�R�U�V���D�U�H��
�F�R�Q�V�L�V�W�H�Q�W���D�F�U�R�V�V���F�L�W�L�H�V���D�Q�G���D�F�U�R�V�V���W�L�P�H�������E�����3�O�D�F�H�E�R���D�Q�D�O�\�V�L�V���R�I���W�K�H���L�P�S�D�F�W���R�I���S�X�E�O�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���R�I���W�K�H���I�L�U�V�W���F�D�V�H��
�R�Q���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\���W�R���R�W�K�H�U���F�L�W�L�H�V���X�V�L�Q�J���%�D�L�G�X���0�L�J�U�D�W�L�R�Q���G�D�W�D���L�Q���������������2�X�W���P�L�J�U�D�W�L�R�Q���L�Q�G�H�[��� ���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\���W�R��
�R�W�K�H�U���F�L�W�L�H�V�����7�K�H�V�H���L�Q�G�L�F�D�W�R�U�V���D�U�H���F�R�Q�V�L�V�W�H�Q�W���D�F�U�R�V�V���F�L�W�L�H�V���D�Q�G���D�F�U�R�V�V���W�L�P�H�������F�����3�O�D�F�H�E�R���D�Q�D�O�\�V�L�V���R�I���W�K�H���L�P�S�D�F�W���R�I��
�S�X�E�O�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���R�I���W�K�H���I�L�U�V�W���F�D�V�H���R�Q���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\���I�U�R�P���R�W�K�H�U���F�L�W�L�H�V���X�V�L�Q�J���%�D�L�G�X���0�L�J�U�D�W�L�R�Q���G�D�W�D���L�Q���������������,�Q��
�P�L�J�U�D�W�L�R�Q���L�Q�G�H�[��� ���W�U�D�Y�H�O���L�Q�W�H�Q�V�L�W�\���I�U�R�P���R�W�K�H�U���F�L�W�L�H�V�����7�K�H�V�H���L�Q�G�L�F�D�W�R�U�V���D�U�H���F�R�Q�V�L�V�W�H�Q�W���D�F�U�R�V�V���F�L�W�L�H�V���D�Q�G���D�F�U�R�V�V���W�L�P�H�� 
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�)�����+�H�W�H�U�R�J�H�Q�H�R�X�V���L�P�S�D�F�W�V���R�I���G�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\���R�Y�H�U���W�L�P�H�� 

 

�)�L�J�X�U�H���$�������,�P�S�D�F�W���R�I���G�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\���R�Q���W�K�H���S�U�H�Y�D�O�H�Q�F�H���R�I���&�2�9�,�'���������L�Q�I�H�F�W�L�R�Q�V���R�Y�H�U��
�W�L�P�H 

�1�R�W�H�����)�R�O�O�R�Z�L�Q�J���W�K�H���V�D�P�H���,�9���D�S�S�U�R�D�F�K�����Z�H���H�V�W�L�P�D�W�H���W�K�H���L�P�S�D�F�W���R�I���G�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\���E�\���G�D�\���I�U�R�P���-�D�Q�X�D�U�\��������
�W�R���$�X�J�X�V�W���������������������'�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\��� ���W�K�H���W�L�P�H���L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q���W�K�H���G�D�W�H���R�I���I�L�U�V�W���Y�L�V�L�W�L�Q�J���D���G�R�F�W�R�U���D�Q�G���W�K�H���G�D�W�H��
�R�I���G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���W�R���W�K�H���S�X�E�O�L�F�� 
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�)�L�J�X�U�H���$�������,�P�S�D�F�W���R�I���G�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\���R�Q���&�2�9�,�'���������P�R�U�W�D�O�L�W�\���R�Y�H�U���W�L�P�H 
�1�R�W�H�����)�R�O�O�R�Z�L�Q�J���W�K�H���V�D�P�H���,�9���D�S�S�U�R�D�F�K�����Z�H���H�V�W�L�P�D�W�H���W�K�H���L�P�S�D�F�W���R�I���G�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\���E�\���G�D�\���I�U�R�P���-�D�Q�X�D�U�\��������
�W�R���$�X�J�X�V�W���������������������'�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\��� ���W�K�H���W�L�P�H���L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q���W�K�H���G�D�W�H���R�I���I�L�U�V�W���Y�L�V�L�W�L�Q�J���D���G�R�F�W�R�U���D�Q�G���W�K�H���G�D�W�H��
�R�I���G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���W�R���W�K�H���S�X�E�O�L�F���� 
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�* �����5�R�E�X�V�W�Q�H�V�V���&�K�H�F�N�V�� 

Table A3 Robustness checks of the impacts of diagnostic efficiency on prevalence of COVID -19 infections 

Variables 

(1) (2) (3) (4) (5) (6) (7) (8) 
Control 
for the 

timing of 
infection 

 Time interval 
(revised policy 
to first doctor 

visit)[-7,7] 

 Time interval 
(revised policy 
to first doctor 
visit) [-6,6] 

 Time interval 
(revised policy 
to first doctor 
visit) [-5,5] 

 Time interval 
(revised policy 
to first doctor 
visit) [-4,4] 

 Drop first 
case at the 
provincial 

level 

 Drop 
cities of 
Hubei 

province 

 Keep cities that 
imported the first 

case from the 
COVID-19 epicenter 

Diagnostic efficiency (days) 0.07 0.12 0.09 0.11 0.12 0.10 0.10 0.08 
 (0.04) (0.05) (0.04) (0.05) (0.06) (0.03) (0.03) (0.03) 
Relative timing of infection 0.01        
 (0.02)        
Logarithm of travel time to the 
COVID-19 epicenter 

-0.65 -0.68 -0.63 -0.67 -0.76 -0.71 -0.80 -0.80 
(0.24) (0.23) (0.22) (0.22) (0.23) (0.23) (0.25) (0.23) 

Percentage of migrants from the 
COVID-19 epicenter (2015) 

3.64 1.33 1.39 1.10 0.83 1.45 3.15 3.27 
(1.18) (0.89) (0.85) (0.85) (0.88) (0.94) (1.19) (1.13) 

Logarithm of GRP per capita 
(2018) 

0.53 0.64 0.73 0.81 0.70 0.51 0.62 0.57 
(0.20) (0.21) (0.20) (0.21) (0.23) (0.22) (0.21) (0.21) 

Percentage of secondary 
industry in GRP (2018) 

-0.01 -0.02 -0.02 -0.03 -0.02 -0.00 -0.01 -0.02 
(0.01) (0.01) (0.01) (0.02) (0.02) (0.01) (0.01) (0.01) 

Percentage of tertiary industry 
in GRP (2018) 

-0.01 -0.01 -0.01 -0.01 -0.01 0.01 -0.00 -0.01 
(0.01) (0.02) (0.02) (0.02) (0.02) (0.02) (0.01) (0.01) 

Logarithm of hospital beds per 
thousand people (2018) 

0.88 0.82 0.76 0.86 0.68 1.01 0.89 0.71 
(0.31) (0.32) (0.31) (0.32) (0.35) (0.33) (0.32) (0.32) 

Logarithm of public health staff 
per thousand people (2018) 

-0.28 -0.28 -0.33 -0.39 -0.14 -0.33 -0.48 -0.13 
(0.34) (0.35) (0.33) (0.34) (0.39) (0.36) (0.34) (0.35) 

Observations 240 237 230 210 182 246 262 240 
R-squared 0.65 0.68 0.70 0.72 0.73 0.70 0.55 0.65 
F-stat 10.12 11.72 12.74 13.02 11.59 14.74 8.32 11.01 
�&�U�D�J�J���'�R�Q�D�O�G���:�D�O�G���)���V�W�D�W�L�V�W�L�F 102.74 101.39 136.75 122.00 87.02 127.85 169.46 247.44 
Province dummies Yes Yes Yes Yes Yes Yes Yes Yes 

Note: This table reports robustness checks of the impacts of diagnostic efficiency on prevalence of COVID-19 infections (the logarithm of COVID-19 prevalence) using the 
IV approach. Column 1 reports main results by controlling for the relative timing of infection. Columns 2�±5 report main results by �I�R�F�X�V�L�Q�J���R�Q���F�L�W�L�H�V���H�[�S�R�V�H�G���W�R���V�L�P�L�O�D�U���G�D�W�H�V��
�R�I���W�K�H���I�L�U�V�W���F�D�V�H�¶�V���I�L�U�V�W���Y�L�V�L�W���W�R���D���G�R�F�W�R�U���Z�L�W�K���G�L�I�I�H�U�H�Q�W���F�X�W�R�I�I�V�����&�R�O�X�P�Q�������U�H�S�R�U�W�V���P�D�L�Q���U�H�V�X�O�W�V���E�\���G�U�R�S�S�L�Q�J���W�K�R�V�H���F�L�W�L�H�V���W�K�D�W���F�R�Q�I�L�U�P���W�K�H���I�L�U�V�W���L�Q�I�H�F�W�H�G���F�D�V�H���D�W���W�K�H���S�U�R�Y�L�Q�F�L�D�O���O�H�Y�H�O����
�&�R�O�X�P�Q�������U�H�S�R�U�W�V���P�D�L�Q���U�H�V�X�O�W�V���E�\���G�U�R�S�S�L�Q�J���F�L�W�L�H�V���R�I���+�X�E�H�L���S�U�R�Y�L�Q�F�H�����&�R�O�X�P�Q�������U�H�S�R�U�W�V���P�D�L�Q���U�H�V�X�O�W�V���E�\���N�H�H�S�L�Q�J���W�K�R�V�H���F�L�W�L�H�V���W�K�D�W���D�U�H���N�Q�R�Z�Q���W�R���K�D�Y�H���L�P�S�R�U�W�H�G���W�K�H���I�L�U�V�W���&�2�9�,�'��
�������F�D�V�H�����'�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\��� ���W�K�H���W�L�P�H���L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q���W�K�H���G�D�W�H���R�I���I�L�U�V�W���Y�L�V�L�W�L�Q�J���D���G�R�F�W�R�U���D�Q�G���W�K�H���G�D�W�H���R�I���G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���W�R���W�K�H���S�X�E�O�L�F����Standard errors are in 
parentheses. 

 



37 
 

Table A4 Robustness checks on the impacts of diagnostic efficiency on COVID-19 mortality   

Variables 

(1) (2) (3) (4) (5) (6) (7) (8) 
Control 
for the 

timing of 
infection 

 Time interval 
(revised policy 
to first doctor 

visit)[-7,7] 

 Time interval 
(revised policy 
to first doctor 
visit) [-6,6] 

 Time interval 
(revised policy 
to first doctor 
visit) [-5,5] 

 Time interval 
(revised policy 
to first doctor 
visit) [-4,4] 

 Drop first 
case at the 
provincial 

level 

 Drop 
cities of 
Hubei 

province 

 Keep cities that 
imported the first 

case from the 
COVID-19 epicenter 

Diagnostic efficiency (days) 0.12 0.11 0.10 0.05 0.05 0.13 0.13 0.10 
 (0.07) (0.08) (0.08) (0.09) (0.10) (0.05) (0.05) (0.05) 
Relative timing of infection 0.02        
 (0.03)        
Logarithm of travel time to the 
COVID-19 epicenter 

-0.29 -0.37 -0.34 -0.29 -0.14 -0.26 -0.33 -0.58 
(0.43) (0.40) (0.41) (0.40) (0.43) (0.38) (0.42) (0.42) 

Percentage of migrants from the 
COVID-19 epicenter (2015) 

4.00 1.50 1.48 1.54 1.55 1.39 4.14 4.99 
(2.14) (1.55) (1.57) (1.55) (1.62) (1.52) (2.06) (2.01) 

Logarithm of GRP per capita 
(2018) 

0.85 1.07 1.15 1.14 1.20 0.66 0.94 0.82 
(0.37) (0.36) (0.38) (0.38) (0.43) (0.36) (0.36) (0.37) 

Percentage of secondary 
industry in GRP (2018) 

-0.03 -0.05 -0.05 -0.04 -0.05 -0.02 -0.03 -0.04 
(0.02) (0.02) (0.02) (0.03) (0.03) (0.02) (0.02) (0.02) 

Percentage of tertiary industry 
in GRP (2018) 

-0.01 -0.03 -0.03 -0.02 -0.02 -0.00 -0.01 -0.02 
(0.03) (0.03) (0.03) (0.03) (0.04) (0.02) (0.02) (0.03) 

Logarithm of hospital beds per 
thousand people (2018) 

0.45 0.28 0.21 0.04 -0.10 0.25 0.06 0.16 
(0.57) (0.56) (0.58) (0.58) (0.65) (0.53) (0.55) (0.57) 

Logarithm of public health staff 
per thousand people (2018) 

-0.44 -0.25 -0.29 -0.15 -0.20 -0.37 -0.34 -0.22 
(0.61) (0.60) (0.62) (0.62) (0.71) (0.58) (0.59) (0.62) 

Observations 240 237 230 210 182 246 262 240 
R-squared 0.41 0.56 0.55 0.60 0.61 0.62 0.30 0.46 
F-stat 3.98 6.74 6.56 7.14 6.25 10.31 2.97 4.96 
�&�U�D�J�J���'�R�Q�D�O�G���:�D�O�G���)���V�W�D�W�L�V�W�L�F 102.74 101.39 136.75 122.00 87.02 127.85 169.46 247.44 
Province dummies Yes Yes Yes Yes Yes Yes Yes Yes 

Note: This table reports robustness checks of the impacts of diagnostic efficiency on COVID-19 mortality (the logarithm of COVID-19 mortality) using the IV approach. 
Column 1 reports main results by controlling for the relative timing of infection. Columns 2�±5 report main results by �I�R�F�X�V�L�Q�J���R�Q���F�L�W�L�H�V���H�[�S�R�V�H�G���W�R���V�L�P�L�O�D�U���G�D�W�H�V���R�I���W�K�H���I�L�U�V�W��
�F�D�V�H�¶�V���I�L�U�V�W���Y�L�V�L�W���W�R���D���G�R�F�W�R�U���Z�L�W�K���G�L�I�I�H�U�H�Q�W���F�X�W�R�I�I�V�����&�R�O�X�P�Q�������U�H�S�R�U�W�V���P�D�L�Q���U�H�V�X�O�W�V���E�\���G�U�R�S�S�L�Q�J���W�K�R�V�H���F�L�W�L�H�V���W�K�D�W���F�R�Q�I�L�U�P���W�K�H���I�L�U�V�W���L�Q�I�H�F�W�H�G���F�D�V�H���D�W���W�K�H���S�U�R�Y�L�Q�F�L�D�O���O�H�Y�H�O�����&�R�O�X�P�Q������
�U�H�S�R�U�W�V���P�D�L�Q���U�H�V�X�O�W�V���E�\���G�U�R�S�S�L�Q�J���F�L�W�L�H�V���R�I���+�X�E�H�L���S�U�R�Y�L�Q�F�H�����&�R�O�X�P�Q�������U�H�S�R�U�W�V���P�D�L�Q���U�H�V�X�O�W�V���E�\���N�H�H�S�L�Q�J���W�K�R�V�H���F�L�W�L�H�V���W�K�D�W���D�U�H���N�Q�R�Z�Q���W�R���K�D�Y�H���L�P�S�R�U�W�H�G���W�K�H���I�L�U�V�W���&�2�9�,�'���������F�D�V�H����
�'�L�D�J�Q�R�V�W�L�F���H�I�I�L�F�L�H�Q�F�\��� ���W�K�H���W�L�P�H���L�Q�W�H�U�Y�D�O���E�H�W�Z�H�H�Q���W�K�H���G�D�W�H���R�I���I�L�U�V�W���Y�L�V�L�W�L�Q�J���D���G�R�F�W�R�U���D�Q�G���W�K�H���G�D�W�H���R�I���G�L�D�J�Q�R�V�W�L�F���F�R�Q�I�L�U�P�D�W�L�R�Q���W�R���W�K�H���S�X�E�O�L�F����Standard errors are in parentheses. 
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Table A5 Impacts of the instrumental variable on the prevalence of diseases  

Variables 
  (1)   (2) 

Prevalence of influenza in 
2018 

 Prevalence 
of_COVID-19 

Time interval (revised policy to first doctor visit) 0.01 -0.05 
(0.01) (0.01) 

Logarithm of travel time to the COVID-19 
epicenter 

-0.12 -0.57 
(0.27) (0.21) 

Percentage of migrants from the COVID-19 
epicenter (2015) 

0.82 1.97 
(0.95) (0.76) 

Logarithm of gross regional product per capita 
(2018) 

-0.29 0.56 
(0.26) (0.20) 

Percentage of secondary industry in GRP (2018) 0.00 -0.01 
(0.02) (0.01) 

Percentage of tertiary industry in GRP (2018) 0.01 -0.01 
(0.02) (0.01) 

Logarithm of hospital beds per thousand people 
(2018) 

0.50 0.90 
(0.39) (0.31) 

Logarithm of public health staff per thousand 
people (2018) 

0.92 -0.35 
(0.42) (0.33) 

Observations 251 272 
R-squared 0.68 0.75 
F-stat 11.62 18.49 
Province dummies Yes Yes 

�1�R�W�H�����W�K�L�V���W�D�E�O�H���U�H�S�R�U�W�V���U�R�E�X�V�W�Q�H�V�V���F�K�H�F�N�V���R�I���W�K�H���L�P�S�D�F�W���R�I���W�K�H���L�Q�V�W�U�X�P�H�Q�W�D�O���Y�D�U�L�D�E�O�H���R�Q���W�K�H���S�U�H�Y�D�O�H�Q�F�H���R�I���G�L�V�H�D�V�H�V��
�X�V�L�Q�J�� �W�K�H�� �2�/�6�� �D�S�S�U�R�D�F�K���� �&�R�O�X�P�Q�� ���� �U�H�S�R�U�W�V�� �W�K�H�� �L�P�S�D�F�W�� �R�I�� �W�K�H�� �L�Q�V�W�U�X�P�H�Q�W�D�O�� �Y�D�U�L�D�E�O�H�� �R�Q�� �W�K�H�� �O�R�J�D�U�L�W�K�P�� �R�I�� �W�K�H��
�S�U�H�Y�D�O�H�Q�F�H���R�I���L�Q�I�O�X�H�Q�]�D���L�Q���������������&�R�O�X�P�Q�������U�H�S�R�U�W�V���W�K�H���L�P�S�D�F�W���R�I���W�K�H���L�Q�V�W�U�X�P�H�Q�W�D�O���Y�D�U�L�D�E�O�H���R�Q���W�K�H���O�R�J�D�U�L�W�K�P���R�I���W�K�H��
�S�U�H�Y�D�O�H�Q�F�H���R�I���W�K�H���&�2�9�,�'����������Standard errors are in parentheses.�� 
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