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Print Developers Community is a place for information and discussions on implementing print in

software. Sponsored by HP, but open to all, find us at printdev.com.

Using PDF generation to make beautiful webpage
prints
�7�K�L�V���W�X�W�R�U�L�D�O���G�H�P�R�Q�V�W�U�D�W�H�V���K�R�Z���W�R���P�D�N�H���J�U�H�D�W���O�R�R�N�L�Q�J�����F�U�R�V�V���E�U�R�Z�V�H�U���F�R�P�S�D�W�L�E�O�H���S�U�L�Q�W�D�E�O�H���I�R�U�P�V���R�I���Z�H�E
�F�R�Q�W�H�Q�W���U�L�J�K�W���I�U�R�P���W�K�H���+�7�0 �/���\�R�X���D�O�U�H�D�G�\���K�D�Y�H���O�L�Y�H��

�: �H�¶�O�O���E�H���X�V�L�Q�J���D���J�U�H�D�W���3�' �)���J�H�Q�H�U�D�W�L�R�Q���W�R�R�O���F�D�O�O�H�G���3�U�L�Q�F�H�; �0 �/�����3�U�L�Q�F�H�; �0 �/���L�V���F�R�P�P�H�U�F�L�D�O���V�R�I�W�Z�D�U�H��
�D�O�W�K�R�X�J�K���D���I�X�O�O�\���I�X�Q�F�W�L�R�Q�D�O���I�U�H�H���Y�H�U�V�L�R�Q���L�V���D�Y�D�L�O�D�E�O�H���I�R�U���G�R�Z�Q�O�R�D�G���I�R�U���Q�R�Q���F�R�P�P�H�U�F�L�D�O���X�V�H��

�0 �D�Q�\���R�I���W�K�H���S�U�L�Q�F�L�S�O�H�V���G�H�P�R�Q�V�W�U�D�W�H�G���D�O�V�R���D�S�S�O�\�~�W�R���P�D�N�L�Q�J���J�R�R�G���O�R�R�N�L�Q�J���S�U�L�Q�W�V���U�L�J�K�W���I�U�R�P���W�K�H���Z�H�E
�E�U�R�Z�V�H�U�����E�X�W���X�V�L�Q�J���3�U�L�Q�F�H�; �0 �/���W�R���J�H�Q�H�U�D�W�H���D���3�' �)���H�Q�V�X�U�H�V���W�K�H���U�H�V�X�O�W�V���Z�L�O�O���E�H���W�K�H���V�D�P�H���U�H�J�D�U�G�O�H�V�V���R�I
�E�U�R�Z�V�H�U�����D�Q�G���D�O�O�R�Z���X�V���W�R���W�D�N�H���D�G�Y�D�Q�W�D�J�H���R�I���H�[�W�U�D���S�D�J�H���O�D�\�R�X�W���D�E�L�O�L�W�L�H�V���W�K�D�W���D�U�H�Q�¶�W���V�X�S�S�R�U�W�H�G���E�\���D�O�O
�E�U�R�Z�V�H�U�V��

Background
�,�W���P�L�J�K�W���Q�R�W���E�H���L�Q�W�X�L�W�L�Y�H���Z�K�\���Z�H���Z�R�X�O�G���F�R�Q�Y�H�U�W���D���Z�H�E�S�D�J�H���W�R���D���3�' �)���W�R���S�U�L�Q�W���L�W�����/�H�W���P�H���V�W�D�U�W���E�\���V�K�R�Z�L�Q�J
�W�K�H���W�Z�R���G�L�I�I�H�U�H�Q�W���S�U�L�Q�W�L�Q�J���S�D�W�K�V���W�R���P�D�N�H���L�W���F�O�H�D�U���Z�K�D�W���Z�H�¶�U�H���W�D�O�N�L�Q�J���D�E�R�X�W��

�7�K�H���G�L�D�J�U�D�P���D�E�R�Y�H���V�K�R�Z�V���W�Z�R���G�L�I�I�H�U�H�Q�W���D�S�S�U�R�D�F�K�H�V���W�R���S�U�L�Q�W�L�Q�J���Z�H�E���F�R�Q�W�H�Q�W�����7�K�H���D�S�S�U�R�D�F�K���R�Q���W�K�H���O�H�I�W���L�V
�W�K�H���W�U�D�G�L�W�L�R�Q�D�O���P�H�W�K�R�G�����7�K�H���X�V�H�U�¶�V���Z�H�E���E�U�R�Z�V�H�U���U�H�W�U�L�H�Y�H�V���W�K�H���+�7�0 �/�����W�K�H���X�V�H�U���F�O�L�F�N�V���S�U�L�Q�W�����W�K�H���E�U�R�Z�V�H�U
�U�H�Q�G�H�U�V���W�K�H���+�7�0 �/���L�Q�W�R���D���S�U�L�Q�W�H�U���U�H�D�G�\���I�R�U�P�D�W���X�V�L�Q�J���S�U�L�Q�W���$�3�,���F�D�O�O�V���R�Q���Z�K�D�W�H�Y�H�U���R�S�H�U�D�W�L�Q�J���V�\�V�W�H�P���L�W�¶�V
�R�Q�����2�S�W�L�R�Q�D�O�O�\�����L�I���S�U�L�Q�W���V�S�H�F�L�I�L�F���&�6�6���L�V���D�Y�D�L�O�D�E�O�H���Y�L�D���D���P�H�G�L�D���T�X�H�U�\�����W�K�D�W���&�6�6���L�V���X�V�H�G���I�R�U���S�U�L�Q�W��

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

�7�K�H���S�D�W�K���R�Q���W�K�H���U�L�J�K�W���L�V���P�R�U�H���F�R�P�S�O�L�F�D�W�H�G�����E�X�W���L�W�¶�V���D�O�V�R���P�R�U�H���U�R�E�X�V�W�����F�R�Q�V�L�V�W�H�Q�W�����D�Q�G���V�X�S�S�R�U�W�V���D�O�O���W�K�H���&�6�6
�\�R�X���Q�H�H�G���W�R���D�F�K�L�H�Y�H���K�L�J�K���I�L�G�H�O�L�W�\���S�U�L�Q�W�V��
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In the second approach, the HTML is retrieved not by the user’s web browser, but by a dedicated PDF

rendering engine. There are two popular ones at this time: wkhtmltopdf and PrinceXML. The former is

free and open-source, the latter is costly but amazing. (By the way, I have no association with

PrinceXML. I just like their tool.) The PDF rendering engine can optionally override the default CSS

with a special print CSS source, and it outputs a PDF. That PDF can then be consistently printed,

regardless of the end user’s browser, operating system, or printer.

Usually the PDF rendering would take place on a web server, with the web app responsible for

generating the PDF behind the scenes, and sending the PDF through the browser for the user to print.

But for the purpose of this tutorial, we’ll be doing it all locally, taking advantage of the ability to override

the CSS.

Downloading PrinceXML
If you want to follow along, download PrinceXML and follow their instructions to install it.

Establishing the baseline
Usually the first step is to see how a website looks when printed using the default CSS. In many cases,

what looks good on a computer or mobile devices looks terrible when printed.

I’m a fan of Wired, so I’m going to use their website as an example throughout this article. I’m not doing

this to pick on Wired in particular, as many websites have problems with their printed version.

In the web browser, a recent article on Europa looks great:

Wired.com article captured on 2015-02-04.
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The main body of the article takes up about two screenfuls of content if I scroll down. So if I print the

article, I should get about two pages of printed content, right? Unfortunately, no. I get 18 pages. Those

18 pages consist of:

7 pages of unusable references to other articles.

1 page of unusable advertisements.

1 page of the article, poorly formatted.

4 pages of comments on the article.

5 pages of unusable links to Wired writers.

Here’s the result of the built-in browser print with default CSS: WiredEuropaBrowserPrint (PDF,

6.1MB). Here’s one example page from the output:

Example of browser print with default CSS. Not only are

these photos and links poorly formatted, but they are of

no use on a printed page.

�* �H�Q�H�U�D�W�H���D���3�' �)���I�U�R�P���3�U�L�Q�F�H�; �0 �/

Now that we know what the default behavior is, let’s switch to generating PDFs from PrinceXML. This

will allow us to create our own CSS and rapidly iterate to improve the output. Here’s an example

command line to generate a PDF:

��
��
��
��

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

�: �H���K�D�Y�H�Q�¶�W���F�U�H�D�W�H�G���Z�L�U�H�G���F�V�V���\�H�W�����V�R���\�R�X�¶�O�O���V�H�H���D���Z�D�U�Q�L�Q�J���P�H�V�V�D�J�H�����E�X�W���W�K�H���3�' �)���Z�L�O�O���V�W�L�O�O���E�H���J�H�Q�H�U�D�W�H�G��
�7�K�H���R�X�W�S�X�W���L�V�~�V�L�P�L�O�D�U���W�R���W�K�H���E�X�L�O�W���L�Q���E�U�R�Z�V�H�U���S�U�L�Q�W��

�6�W�D�J�H���R�Q�H�����( �O�L�P�L�Q�D�W�H���-�X�Q�N

�%�\���X�V�L�Q�J���&�K�U�R�P�H�¶�V���,�Q�V�S�H�F�W���(�O�H�P�H�Q�W���I�H�D�W�X�U�H�����Z�H���F�D�Q���H�[�D�P�L�Q�H���W�K�H���S�D�J�H�¶�V���K�W�P�O���V�W�U�X�F�W�X�U�H�����D�Q�G���V�W�D�U�W���W�R���W�X�U�Q
�R�I�I���H�O�H�P�H�Q�W�V���W�K�D�W���G�R�Q�¶�W���D�G�G���Y�D�O�X�H���R�Q���S�U�L�Q�W�H�G���R�X�W�S�X�W�����$���E�L�W���R�I���T�X�L�F�N���S�H�U�X�V�L�Q�J���V�K�R�Z�V���X�V���W�K�D�W���P�X�F�K���R�I���W�K�H
�Q�R�L�V�H���F�R�P�H�V���I�U�R�P���Q�D�Y�� �J�O�R�E�D�O���Q�D�Y���D�Q�G���D�V�L�G�H�� �V�L�G�H�E�D�U�����1�H�L�W�K�H�U���R�I���W�K�H�V�H���Q�D�Y�L�J�D�W�L�R�Q�D�O���H�O�H�P�H�Q�W�V���P�D�N�H�V
�V�H�Q�V�H���L�Q���W�K�H���F�R�Q�W�H�[�W���R�I���S�U�L�Q�W�����V�R���O�H�W�¶�V���W�X�U�Q���W�K�H�P���R�I�I��

�6�W�D�U�W���Z�L�W�K���W�K�L�V���L�Q�~�Z�L�U�H�G���F�V�V��

�7�K�H�Q���U�H�J�H�Q�H�U�D�W�H���W�K�H���3�' �)���X�V�L�Q�J���3�U�L�Q�F�H�����,�W���V�K�U�L�Q�N�V���I�U�R�P���W�K�H���R�U�L�J�L�Q�D�O������ ���S�D�J�H�V���D�Q�G�����0 �%���W�R���D���I�D�U���V�P�D�O�O�H�U����
�S�D�J�H�V�����S�U�L�Q�F�H�������H�X�U�R�S�D�~���3�' �)�����������. �%����

�,�W���W�D�N�H�V���D���O�L�W�W�O�H���P�R�U�H���Z�R�U�N���L�Q�Y�H�V�W�L�J�D�W�L�Q�J���Z�K�D�W�¶�V���J�H�Q�H�U�D�W�L�Q�J���W�K�H���U�H�P�D�L�Q�G�H�U���R�I���X�Q�F�O�L�F�N�D�E�O�H���O�L�Q�N�V���D�Q�G���S�K�R�W�R�V��
�E�X�W���H�Y�H�Q�W�X�D�O�O�\���Z�H���F�D�Q���J�H�W���L�W���G�R�Z�Q���W�R���D���Y�H�U�\���F�O�H�D�Q�����L�I���X�J�O�\���������S�D�J�H�V���Z�L�W�K���W�K�L�V���&�6�6��

�7�K�L�V���L�V���W�K�H���U�H�V�X�O�W�L�Q�J�����F�O�H�D�Q�H�G���X�S�������S�D�J�H���3�' �)���~�S�U�L�Q�F�H�������H�X�U�R�S�D�~���3�' �)�������� ���. �%��
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aside#sidebar, nav#global-nav {

  display:none;

}
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/* top nav and side-nav*/

#global-nav, #leaderboard, #sidebar, #footer-ad, #post-nav, #disqus_thread, #social-bottom, #social-top, #entry-extra, #tag-header {

  display: none;

}

 

.advertisement, .OUTBRAIN, .entry-extra, .entry-tags {

  display: none;

}

 

footer {

  display: none;

}

 

noscript {

  display: none;

}
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�3�D�J�H�������R�I���W�K�H���U�H�V�X�O�W�L�Q�J���I�L�O�H�����,�W�¶�V���F�O�H�D�Q�H�G���X�S���R�I
�H�[�W�U�D�Q�H�R�X�V���G�H�W�D�L�O�V�����E�X�W���Q�R�W���\�H�W���V�W�\�O�H�G��

�5�H�P�L�Q�G�H�U���� �������(�Y�H�U�\�W�K�L�Q�J���Z�H�¶�Y�H���G�R�Q�H���V�R���I�D�U���X�V�L�Q�J���3�U�L�Q�F�H���F�D�Q���D�O�V�R���E�H���G�R�Q�H���L�Q���W�K�H���E�U�R�Z�V�H�U���X�V�L�Q�J���P�H�G�L�D
�T�X�H�U�L�H�V���W�R���G�H�W�H�F�W���W�K�H���µ�S�U�L�Q�W�¶���P�H�G�L�D���W�\�S�H�����: �H���G�R���W�K�L�V���E�\���F�U�H�D�W�L�Q�J���D���P�H�G�L�D���T�X�H�U�\���L�Q���W�K�H���S�U�L�P�D�U�\���&�6�6���I�L�O�H��

�,�G�H�D�O�O�\�����V�L�W�H���R�Z�Q�H�U�V���V�K�R�X�O�G���E�H���F�U�H�D�W�L�Q�J���W�K�H�L�U���R�Z�Q���# �P�H�G�L�D���S�U�L�Q�W���&�6�6�����: �L�W�K���D�E�R�X�W���D�Q���K�R�X�U���R�I���Z�R�U�N����Wired

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

�5�H�P�L�Q�G�H�U���� �� �����)�R�U���W�K�H���S�X�U�S�R�V�H�V���R�I���W�K�L�V���G�H�P�R�����Z�H�¶�Y�H���E�H�H�Q���D�J�J�U�H�V�V�L�Y�H���D�E�R�X�W���W�X�U�Q�L�Q�J���R�I�I���H�Y�H�U�\�W�K�L�Q�J���W�K�D�W
�L�V�Q�¶�W���H�V�V�H�Q�W�L�D�O���W�R���W�K�H���S�U�L�Q�W�H�G���D�U�W�L�F�O�H�����%�X�W���L�Q���D���U�H�D�O���Z�R�U�O�G���F�R�Q�W�H�[�W�����L�W���P�D�\���P�D�N�H���V�H�Q�V�H���W�R���N�H�H�S�~�V�R�P�H���R�I���W�K�D�W
�F�R�Q�W�H�Q�W�����: �K�D�W���L�V���N�H�S�W���Z�L�O�O���Q�H�H�G���W�R���E�H���V�S�H�F�L�D�O�O�\���I�R�U�P�D�W�W�H�G���I�R�U���S�U�L�Q�W�����)�R�U���H�[�D�P�S�O�H�����D���V�P�D�O�O���Q�X�P�E�H�U���R�I
�E�D�Q�Q�H�U���D�G�V���D�Q�G���Q�D�Y�L�J�D�W�L�R�Q���H�O�H�P�H�Q�W�V���F�D�Q���E�H���G�L�V�S�O�D�\�H�G�����E�X�W���W�K�H�\�~�V�K�R�X�O�G���E�H���D�F�W�L�R�Q�D�E�O�H���I�U�R�P���W�K�H���S�U�L�Q�W�H�G
�S�D�J�H�����7�K�D�W���L�P�S�O�L�H�V���H�L�W�K�H�U���S�U�L�Q�W�L�Q�J���D���V�K�R�U�W�����N�H�\�E�R�D�U�G���I�U�L�H�Q�G�O�\���8�5�/���E�H�O�R�Z���L�W�����R�U���X�V�L�Q�J���L�P�D�J�H���Z�D�W�H�U�P�D�U�N�L�Q�J
�W�H�F�K�Q�R�O�R�J�\���V�R���W�K�D�W���D���V�P�D�U�W�S�K�R�Q�H���F�D�Q���D�X�W�R�P�D�W�L�F�D�O�O�\���I�R�O�O�R�Z���L�W������HP plug�����Z�H���K�D�Y�H���D���Z�H�E���V�H�U�Y�L�F�H���F�D�O�O�H�G
�/�L�Q�N���7�H�F�K�Q�R�O�R�J�\���W�K�D�W���L�P�S�O�H�P�H�Q�W�V���E�R�W�K�����D�Q�G���F�D�Q���P�D�N�H���L�W���H�D�V�L�H�U���I�R�U���\�R�X���W�R���P�D�N�H���J�U�H�D�W���Z�H�E�V�L�W�H���S�U�L�Q�W�V�������,�Q
�W�K�H��Wired���H�[�D�P�S�O�H�����Z�H���F�D�Q���L�P�D�J�L�Q�H���W�K�D�W���W�K�H�\���F�D�Q���E�H���V�W�U�D�W�H�J�L�F���D�E�R�X�W���F�K�R�R�V�L�Q�J���W�K�H���R�Q�H���R�U���W�Z�R���P�R�V�W
�Y�D�O�X�D�E�O�H���D�G�V�����D�Q�G���L�Q�F�O�X�G�L�Q�J���W�K�H�P���R�Q���W�K�H���S�U�L�Q�W�H�G���S�D�J�H��

�6�W�D�J�H���W�Z�R�����0 �D�N�H���,�W���3�U�H�W�W�\

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

�7�K�L�V���Q�H�[�W���E�L�W���R�I���&�6�6���Z�L�O�O���P�D�N�H���W�K�H���K�H�D�G�O�L�Q�H���D�Q�G���E�\�O�L�Q�H���O�R�R�N���E�H�W�W�H�U���R�Q���W�K�H���S�U�L�Q�W�H�G���S�D�J�H�����: �H�¶�U�H���F�K�D�Q�J�L�Q�J
�W�K�H���I�R�Q�W���W�R���P�D�W�F�K���Z�K�D�W���: �L�U�H�G���X�V�H�V�����D�Q�G���H�O�L�P�L�Q�D�W�L�Q�J���W�K�H���E�X�O�O�H�W�H�G���O�L�V�W��
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�#�P�H�G�L�D�� �S�U�L�Q�W�� �^
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The result is that we change from unstyled to styled article title and byline:

Before styling

Here’s the styled version:

After styling

Now that our headline is done, we have to address the body of the article. We still have a few problems
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�¬
�� � �� �K�H�D�G�H�U�V�� �D�Q�G�� �P�H�W�D�� �G�D�W�D�� � ��
�� �H�Q�W�U�\�� �K�H�D�G�H�U�� �� �� �S�U�R�G�X�F�W�� �L�Q�I�R�� �^
�¬�¬�F�R�O�R�U�� �� �� �� �� �� ��
�¬�¬�I�R�Q�W�� �I�D�P�L�O�\�� �� �E�U�D�Q�G�R�Q�� �J�U�R�W�H�V�T�X�H�� �� �E�U�D�Q�G�R�Q�� �J�U�R�W�H�V�T�X�H�� �� �� �� �E�U�D�Q�G�R�Q�� �J�U�R�W�H�V�T�X�H�� �� �� �� �+�H�O�Y�H�W�L�F�D�1�H�X�H��
�¬�¬�I�R�Q�W�� �V�L�]�H�� �� �� �� �S�[��
�¬�¬�O�L�Q�H�� �K�H�L�J�K�W�� �� �� �� �S�[��
�¬�¬�P�D�U�J�L�Q�� �� �� �� �S�[�� �� ��
�¬�¬�W�H�[�W�� �W�U�D�Q�V�I�R�U�P�� �� �X�S�S�H�U�F�D�V�H��
�`
�¬
�� �H�Q�W�U�\�� �K�H�D�G�H�U�� �O�L�� �^
�¬�¬�G�L�V�S�O�D�\�� �� �Q�R�Q�H��
�¬�¬�Z�K�L�W�H�� �V�S�D�F�H�� �� �Q�R�Z�U�D�S��
�¬�¬�O�L�V�W�� �V�W�\�O�H�� �� �Q�R�Q�H��
�`
�¬
�� � �� �V�S�H�F�L�I�L�F�� �W�R�� �Z�L�U�H�G�� �D�U�W�L�F�O�H�V�� �� �� �Q�R�W�� �U�H�D�O�O�\�� �L�G�H�D�O�� �I�R�U�� �R�W�K�H�U�� �V�L�W�H�V�� � ��
�� �H�Q�W�U�\�� �K�H�D�G�H�U�� �O�L�� �D�X�W�K�R�U�� �� �O�L�� �H�Q�W�U�\�' �D�W�H�� �� �O�L�� �H�Q�W�U�\�7�L�P�H�� �^
�¬�¬�G�L�V�S�O�D�\�� �� �L�Q�O�L�Q�H�� �E�O�R�F�N��
�¬�¬�Z�K�L�W�H�� �V�S�D�F�H�� �� �Q�R�Z�U�D�S��
�¬�¬�O�L�V�W�� �V�W�\�O�H�� �� �Q�R�Q�H��
�`
�K�� �� �� �K�� �� �� �K�� �� �^
�¬�¬�I�R�Q�W�� �I�D�P�L�O�\�� �� �E�U�D�Q�G�R�Q�� �J�U�R�W�H�V�T�X�H�� �� �E�U�D�Q�G�R�Q�� �J�U�R�W�H�V�T�X�H�� �� �� �� �E�U�D�Q�G�R�Q�� �J�U�R�W�H�V�T�X�H�� �� �� �� �+�H�O�Y�H�W�L�F�D�1�H�X�H��
�¬�¬�I�R�Q�W�� �V�L�]�H�� �� �� �� �S�[��
�¬�¬�O�L�Q�H�� �K�H�L�J�K�W�� �� �� �� �S�[��
�¬�¬�P�D�U�J�L�Q�� �E�R�W�W�R�P�� �� �� �� �� �S�[��
�`
�¬
�K�� �� �K�H�D�G�O�L�Q�H�� �^
�¬�¬�I�R�Q�W�� �I�D�P�L�O�\�� �� �E�U�D�Q�G�R�Q�� �J�U�R�W�H�V�T�X�H�� �� �E�U�D�Q�G�R�Q�� �J�U�R�W�H�V�T�X�H�� �� �� �� �E�U�D�Q�G�R�Q�� �J�U�R�W�H�V�T�X�H�� �� �� �� �+�H�O�Y�H�W�L�F�D�1�H�X�H��
�¬�¬�I�R�Q�W�� �V�L�]�H�� �� �� �� �S�[��
�¬�¬�O�L�Q�H�� �K�H�L�J�K�W�� �� �� �� �S�[��
�¬�¬�P�D�U�J�L�Q�� �E�R�W�W�R�P�� �� �� �� �S�[��
�`
�¬
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�W�R���G�H�D�O���Z�L�W�K��

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

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

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

�������3�U�L�Q�W�H�G���O�L�Q�N�V���G�R�Q�¶�W���G�R���X�V���P�X�F�K���J�R�R�G�����: �H���F�D�Q���W�X�U�Q���R�I�I���W�K�H���O�L�Q�N���R�U���G�L�V�S�O�D�\���W�K�H���G�H�V�W�L�Q�D�W�L�R�Q���X�U�O��
�: �H�¶�O�O���V�D�Y�H���W�K�H���O�D�W�W�H�U���D�S�S�U�R�D�F�K���I�R�U���D�Q�R�W�K�H�U���W�X�W�R�U�L�D�O�����E�H�F�D�X�V�H���Z�H���F�D�Q���X�V�H���+�3���/�L�Q�N���7�H�F�K�Q�R�O�R�J�\���W�R
�G�L�V�S�O�D�\���W�K�H���G�H�V�W�L�Q�D�W�L�R�Q���X�U�O�����)�R�U���W�R�G�D�\�����Z�H�¶�O�O���M�X�V�W���W�X�U�Q���R�I�I���W�K�H���E�O�X�H���X�Q�G�H�U�O�L�Q�H�G���O�L�Q�N�V��

�)�R�U�W�X�Q�D�W�H�O�\���3�U�L�Q�F�H�; �0 �/���V�X�S�S�R�U�W�V���E�R�W�K���P�X�O�W�L�S�O�H���F�R�O�X�P�Q�V���D�Q�G���K�\�S�K�H�Q�D�W�L�R�Q��

�7�K�L�V���&�6�6���Z�L�O�O���D�G�G�U�H�V�V���D�O�O���I�R�X�U�~�L�W�H�P�V��
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�¬
�� � �7�Z�R�� �F�R�O�X�P�Q�� �O�D�\�R�X�W� ��
�G�L�Y�� �H�Q�W�U�\�� �^
�¬�¬�F�R�O�X�P�Q�V�� �� �� ��
�¬�¬�F�R�O�X�P�Q�� �J�D�S�� �� �� �� �� �H�P��
�`
�¬
�� � �� �8�V�H�� �K�\�S�K�H�Q�D�W�L�R�Q�� �D�Q�G�� �D�Q�� �D�S�S�U�R�S�U�L�D�W�H�� �S�U�L�Q�W�� �I�R�Q�W�� � ��
�S�� �^
�¬�¬�I�R�Q�W�� �I�D�P�L�O�\�� �� �
 �(�[�F�K�D�Q�J�H�� �6�6�P�� �� �U�
 �� �� �*�H�R�U�J�L�D�� �� �V�H�U�L�I��
�¬�¬�I�R�Q�W�� �V�L�]�H�� �� �� �� �S�[��
�¬�¬�I�R�Q�W�� �V�W�\�O�H�� �� �Q�R�U�P�D�O��
�¬�¬�I�R�Q�W�� �Y�D�U�L�D�Q�W�� �� �Q�R�U�P�D�O��
�¬�¬�I�R�Q�W�� �Z�H�L�J�K�W�� �� �Q�R�U�P�D�O��
�¬�¬�O�L�Q�H�� �K�H�L�J�K�W�� �� �� �� �S�[��
�¬�¬�W�H�[�W�� �D�O�L�J�Q�� �� �M�X�V�W�L�I�\��
�¬�¬�K�\�S�K�H�Q�V�� �� �D�X�W�R��
�¬�¬�S�U�L�Q�F�H�� �K�\�S�K�H�Q�D�W�H�� �O�L�Q�H�V�� �� �� ��
�¬�¬�S�U�L�Q�F�H�� �K�\�S�K�H�Q�D�W�H�� �E�H�I�R�U�H�� �� �� ��
�¬�¬�S�U�L�Q�F�H�� �K�\�S�K�H�Q�D�W�H�� �D�I�W�H�U�� �� �� ��
�¬�¬�R�U�S�K�D�Q�V�� �� �� ��
�¬�¬�Z�L�G�R�Z�V�� �� �� ��
�`
�¬
�� � �� �D�G�M�X�V�W�� �W�K�H�� �L�P�D�J�H�� �D�Q�G�� �F�D�S�W�L�R�Q�� �W�R�� �I�L�W�� �Z�L�W�K�L�Q�� �D�� �F�R�O�X�P�Q�� � ��
�S�� �Z�S�� �F�D�S�W�L�R�Q�� �W�H�[�W�� �L�P�J�� �^
�¬�¬�K�H�L�J�K�W�� �� �� �� �S�[��
�¬�¬�Z�L�G�W�K�� �� �D�X�W�R��
�`
�¬
�S�� �Z�S�� �F�D�S�W�L�R�Q�� �W�H�[�W�� �^
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