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Why Zoom Is Terrible 

There’s a reason video apps make you feel awkward and unfulfilled. 
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Last month, global downloads of the apps Zoom, Houseparty and Skype increased more 
than 100 percent as video conferencing and chats replaced the face-to-face encounters 
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we are all so sorely missing. Their faces arranged in a grid reminiscent of the game show 
“Hollywood Squares,” people are attending virtual happy hours and birthday parties, 
holding virtual business meetings, learning in virtual classrooms and having virtual 
psychotherapy. 

But there are reasons to be wary of the technology, beyond the widely reported security 
and privacy concerns. Psychologists, computer scientists and neuroscientists say the 
distortions and delays inherent in video communication can end up making you feel 
isolated, anxious and disconnected (or more than you were already). You might be 
better off just talking on the phone. 

The problem is that the way the video images are digitally encoded and decoded, altered 
and adjusted, patched and synthesized introduces all kinds of artifacts: blocking, 
freezing, blurring, jerkiness and out-of-sync audio. These disruptions, some below our 
conscious awareness, confound perception and scramble subtle social cues. Our brains 
strain to fill in the gaps and make sense of the disorder, which makes us feel vaguely 
disturbed, uneasy and tired without quite knowing why. 

Jeffrey Golde, an adjunct professor at Columbia Business School, has been teaching his 
previously in-person leadership class via Zoom for about a month now and he has found 
it strangely wearing. “I’ve noticed, not only in my students, but also in myself, a 
tendency to flag,” he said. “It gets hard to concentrate on the grid, and it’s hard to think 
in a robust way.” 
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This is consistent with research on interpreters at the United Nations and at European 
Union institutions, who reported similar feelings of burnout, fogginess and alienation 
when translating proceedings via video feed. Studies on video psychotherapy indicate 
that both therapists and their patients also often feel fatigued, disaffected and 
uncomfortable. 

Sheryl Brahnam, a professor in the department of information technology and 
cybersecurity at Missouri State University in Springfield, explains the phenomenon by 
comparing video conferencing to highly processed foods. “In-person communication 
resembles video conferencing about as much as a real blueberry muffin resembles a 
packaged blueberry muffin that contains not a single blueberry but artificial flavors, 
textures and preservatives,” she said. “You eat too many, and you’re not going to feel 
very good.” 

To be sure, video calls are great for letting toddlers blow kisses to their grandparents, 
showing people what you’re cooking for dinner or maybe demonstrating how to make 
a face mask out of boxer briefs. But if you want to really communicate with someone in a 
meaningful way, video can be vexing. 

This is foremost because human beings are exquisitely sensitive to one another’s facial 
expressions. Authentic expressions of emotion are an intricate array of minute muscle 
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contractions, particularly around the eyes and mouth, often subconsciously perceived, 
and essential to our understanding of one another. But those telling twitches all but 
disappear on pixelated video or, worse, are frozen, smoothed over or delayed to preserve 
bandwidth. 

Not only does this mess with our perception, but it also plays havoc with our ability to 
mirror. Without realizing it, all of us engage in facial mimicry whenever we encounter 
another person. It’s a constant, almost synchronous, interplay. To recognize emotion, 
we have to actually embody it, which makes mirroring essential to empathy and 
connection. When we can’t do it seamlessly, as happens during a video chat, we feel 
unsettled because it’s hard to read people’s reactions and, thus, predict what they will 
do. 
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‘Eyesight Compromised. Could Go Blind.’ 
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“Our brains are prediction generators, and when there are delays or the facial 
expressions are frozen or out of sync, as happens on Zoom and Skype, we perceive it as a 
prediction error that needs to be fixed,” said Paula Niedenthal, a professor of psychology 
at the University of Wisconsin-Madison who specializes in affective response. “Whether 
subconscious or conscious, we’re having to do more work because aspects of our 
predictions are not being confirmed, and that can get exhausting.” 

The Coronavirus Pandemic: Latest Updates 
Updated  
Feb. 27, 2022, 2:54 p.m. ETFeb. 27, 2022 
Feb. 27, 2022 

 New York State ends its mask mandate for schools. 
 The ‘off-site’ is still popular, even for workers who are never on site. 
 War strains economies in North Africa already weakened by the pandemic. 

Video chats have also been shown to inhibit trust because we can’t look one another in 
the eye. Depending on the camera angle, people may appear to be looking up or down or 
to the side. Viewers may then perceive them as uninterested, shifty, haughty, servile or 
guilty. For this reason, law scholars and criminal justice activists have questioned the 
fairness of remote depositions, hearings and trials. 

But as anyone who has been on a video call knows, people tend to look more at 
themselves than at the camera or even at others on the call. “I would be lying if I said I 
wasn’t super aware of my appearance on video chats,” said Dave Nitkiewicz, a recently 
furloughed employee of Experience Grand Rapids, the convention and visitors’ bureau 
in Grand Rapids, Mich. “I have the skin of Casper the Ghost right now — it’s, like, 
fluorescent — so I’m always concerned with framing and lighting.” 

Craving company while confined at home, Mr. Nitkiewicz frequently arranges Zoom 
meet-ups with family and friends and he even went on a Zoom date. And yet he doesn’t 
find these interactions terribly satisfying. 

The Coronavirus Pandemic: Key Things to Know 
 

Card 1 of 3 

The origins of the pandemic. Scientists released two new studies, yet to be published in a 
scientific journal, suggesting that the coronavirus originated in a market in Wuhan, China. 
The researchers said they found no support for the hypothesis that the virus escaped from 
a lab. 
New York school mask mandate. New York State will no longer require students and 
educators to wear masks in schools starting March 2, Gov. Kathy Hochul announced. The 
reversal of the state’s mandate for schools comes weeks after a similar mandate was rolled 
back for businesses. 
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A new C.D.C. framework. New guidelines released by the Centers for Disease Control and 
Prevention to help counties determine Covid restrictions suggest that 70 percent of 
Americans can now stop wearing masks, and no longer need to social distance or avoid 
crowded indoor spaces. 
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“On video chat there’s literally a glowing box around your face when you’re talking, so 
you feel like every eyeball is on you, like a very intimidating job interview,” Mr. 
Nitkiewicz said. “The conversation kind of defaults to trivial drivel because people don’t 
want to take a risk.” And the delay in people’s feedback makes him feel that it wouldn’t 
be rewarding to share a good story anyway. 

He doesn’t feel the same reserve when he talks on the phone, which he does for two or 
three hours every other Sunday with his cousin in Los Angeles. “We have for years, and 
it’s never occurred to us to video chat,” said Mr. Nitkiewicz. “Our comfort place is still on 
the phone.” 

This makes sense given that experts say no facial cues are better than faulty ones. The 
absence of visual input might even heighten people’s sensitivity to what’s being said. It 
could be why Verizon and AT&T have reported average daily increases of as much as 78 
percent in voice-only calls since the start of the pandemic, as well as an increase in the 
length of these calls. 
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“You can have a sense of hyper-presence on the telephone because of that coiled 
relationship where it feels like my mouth is right next to your ear, and vice versa,” said 
Dr. Brahnam during a telephone interview. Provided you have a good connection, she 
said, you end up hearing more: slight tonal shifts, brief hesitations and the rhythm of 
someone’s breathing. When it comes to developing intimacy remotely, sometimes it’s 
better to be heard and not seen. 
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A version of this article appears in print on May 4, 2020, Section A, Page 23 of the New 
York edition with the headline: Why Zoom Is Terrible. Order Reprints | Today’s 
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����������	
��
���
��

���

������������������ ����!���� ���������"�#�"����$�%"�� ����&'()*�+*,--�.')�/0)1,/+�203-4503/�&06*0)�+*,--7�8,6�1'39�:;<)*(,3�'--<80�1'()+=�*'�*),<6,69>')�?')@�?<*1�+03-4)0/)0+06*09�3<*<A,6*+�,69�,**')60B+�*'�06+()0�,33�/,)*<8</,6*+�?<33C0�,C30�*'�,880++�*10�/3,*-')DEFG&'()*+�8,6�/)';<90�+*0/4CB4+*0/�/3,<6�3,6A(,A0�<6+*)(8*<'6+�'6�1'?�*'�(+0�*10�;<90'48'6-0)068<6A�+'-*?,)0H�,++(D<6A�*10�(+0)�1,+�60;0)�(+09�*1,*�/3,*-')DH�,3'6A�?<*18'6*,8*�<6-')D,*<'6�-')�,�8'()*�+*,--�/0)+'6�?1'�8,6�,++<+*�*10D�?<*1�,6B�<++(0+EFIJ108'()*�+1'(39�-()*10)�/)';<90�+*0/4CB4+*0/�/3,<6�3,6A(,A0�<6+*)(8*<'6+�-')�,6B�)030;,6*8'()*�/)'809()0+�-')�;<)*(,3�10,)<6A+H�+(81�,+�04-<3<6A�'-�0;<90680�,69�'*10)9'8(D06*+EFKL�MNOPQROSQT�UVW�XVSPNXYOSM��WVXQQPOSMT�WQZVYQR[\�]�M�����#��̂ �̂���_�#� ̀����"��a0-')0�*10�10,)<6AH�<-�*10�3<*<A,6*�<+�(6)0/)0+06*09H�*10�8'()*�+1'(39�/)';<90�,�3<+*�'-30A,3�,<9�')A,6<b,*<'6+�<6�*10<)�,)0,�)030;,6*�*'�*10<)�30A,3�<++(0Ea0-')0�*10�10,)<6AH�*10�8'()*�+1'(39�)0c(0+*�<6-')D,*<'6�-)'D�*10�3<*<A,6*�'6�*10<)*0816'3'A<8,3�8,/,8<*BE�d,D03BH�*10�8'()*�?<33�6009�*'�-<69�'(*�<-�*10�3<*<A,6*�1,+�,880++*'�*10�e6*0)60*�,69H�<-�+'H�8,6�9'?63',9�,69�6,;<A,*0�*10�/)0-0))09�;<90'�8'6-0)068<6A/3,*-')DE��J10�8'()*�+1'(39�,3+'�-<69�'(*�<-�*10�3<*<A,6*�1,+�,6B�fgf�,88'DD'9,*<'6+�')3,6A(,A0�,880++�6009+Eg()<6A�*10�10,)<6AH�*10�h(9<8<,3�'--<80)�D,B�6009�*'�D,@0�)0,+'6,C30�,88'DD'9,*<'6+*'�D,@0�+()0�,33�3<*<A,6*+�1,;0�?1,*�*10B�6009�*'�C0�10,)9�?1<30�6'*�<6-)<6A<6A�(/'6*10<)�9(*B�*'�)0D,<6�<D/,)*<,3EFFe6�+'�9'<6AH�:,�h(9A0�D,B�8'6+<90)�*10�*'*,3<*B�'-�*108<)8(D+*,680+H�<683(9<6A�*10�*B/0�'-�8,+0H�*10�6,*()0�,69�+*,A0�'-�*10�/)'8009<6AH�,69*10�*),<6<6AH�+@<33H�@6'?309A0H�,69�0i/0)<0680�'-�*10�/0)+'6+�<6;'3;09�?106�D,@<6A)0,+'6,C30�,88'DD'9,*<'6+E=FjFG�&fkf&eJl�amengedo�&pdJpq�rsq�&smqJ2H�&sdgm&Jedo�prrp&Jetp�qpusJp�5pfqedo2�ed�&5eng�vpnrfqp�&f2p2H�wxyz{|�rd�KjE�FI�Jp}f2�f&&p22�Js�~m2Je&p�&suue22esdH�ap2J�kqf&Je&p2�rsq�&smqJ2�ed��ssu�5pfqedo2�edtsntedo�2pnr�qpkqp2pdJpg�neJeofdJ2H�wxyz{|�rd�I�E����|�����H�J5p�2mkpqesq�&smqJ�sr�&fnersqdefH�&smdJl�sr�knf&pqH����������H�1**/�>>???E/3,80)E8'()*+E8,EA';>qf24-,c4;<90'E+1*D3E�FK�Jp}f2�f&&p22�Js�~m2Je&p�&suue22esdH�ap2J�kqf&Je&p2�rsq�&smqJ2�ed��ssu�5pfqedo2�edtsntedo�2pnr�qpkqp2pdJpg�neJeofdJ2H�wxyz{|�rd�I�E�F�����&,3E�~(9<8<,3�&'(68<3�e6-')D,*<'6�J0816'3'ABH�:J0816'3'AB�f9;<+')B�,69�a0+*�k),8*<80+�-')�t<90'�J0308'6-0)068<6AH=�f/)<3�KGH�KGKG|�.8'/B�,;,<3,C30�'6�)0c(0+*�-)'D�h@,99'(),�&,3fJ~E')A7��w���{�w�|�����H�dfJesdfn�&pdJpq�rsq�2JfJp�&smqJ2H��������w����z��x���w������z�x{��yz��������wH�1**/+�>>???E68+8E')A>�>D09<,>r<30+>kgr>d0?+)''D>&')'6,;<)(+�KGq0+'()80+>&108@3<+*4-')4h(9A0+4;<)*(,34/)'8009<6A+E,+1iE�FF�Jp}f2�f&&p22�Js�~m2Je&p�&suue22esdH�ap2J�kqf&Je&p2�rsq�&smqJ2�ed��ssu�5pfqedo2�edtsntedo�2pnr�qpkqp2pdJpg�neJeofdJ2H�wxyz{|�rd�I�E��Fj�Jp}f2�f&&p22�Js�~m2Je&p�&suue22esdH�ap2J�kqf&Je&p2�rsq�&smqJ2�ed��ssu�5pfqedo2�edtsntedo�2pnr�qpkqp2pdJpg�neJeofdJ2H�wxyz{|�rd�I�E�



����������	
��
���
��

���
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���������	
���
������
�������������������������
���	�������
���������������������� !"�#$%�&' �(�$)���(�)#�����)'�%�($ �#�)�!$ ��)'#�� ��)�#%����*	��
��	+�,�����+�-����
+�.����
�+���/�0	���+��	���
+�1�����23���+�����4#556�7�����#$)�8��9� !�)'�%���)�$#��%�� )�( %%�5�#�&�)' �)�)'#��

�
���
�������������
�����/�/��	
����������:�
�;���
��	<����������)'#�$�=����5�#�)��#�) �)'�%�($ �#�)6>��	�����
��	
��������
�?@A/�����
���<+������	����	�����������	��� ��)'#�%�(( $)� !�����%)��9��%'#����=�% $��� ���))##6�B'#�B#C�%�D��������E##�%�7%%#%%�#�)�F ���))##G�� �( %#�� !����9#%�������������� !"�#$%�!$ ����$ %%�)'#�%)�)#G���! $�#������� !�)'#��#��%� �%����#$����9�)'�%�%)��������&����9���#�)'#��(� ���9�%)�)#&��#�%)���� !�;���
������	�����H4#�#C)#�����%(#������ )#� !�)'��8%�) �I�=���J���) �G�D#!!$#��B%��#8�&�G�����J'#$��4  �"��!$ ��)'#�K!"�#� !�F �$)�7�����%)$�)� ������L��'#��#�M������	�/�����N�����O�
��
��P�
���������	�����	�������
�+���	����	�+������#����)� �����%)##$��9�)'�%�($ �#�)�) ���%���#%%!���� �(�#)� �6�4#��	����
���:�	�/��<��	������������	�Q,N,�
���������R	����*����<���	���	���$#!���$#=�#&� !�)'�%�$#( $)6

STUVWXYZ[\]ZV̂_



���������	�
	������

�
	�����
�������

����	�������
	�
����	����	�
������������� ��
����������������� �	�

����!���� "��
���������	�# � �$����%������&	�	��" �$�
'	�

���(��!����	
	�����)�� �*+,-�./0-�*+1-2345-,���)�� �*+,-67-8+1-9�+:9�;3:6*+,-67-8+1-9�<=95>5+8�?@-:1,���A�B��C�	��$	�D	�� �$�� �	�E���F!	������	�����G	��
	����� �H5,>=,,53:���I�� �JKLMNOPQRST�RU�VNSWNSXT�PSW�YZORKKZSWPQRST�����G	����	�����������IC""	�� �	����%[C""	�� ��CE��	����G	��
	�D	�� �$�

�������	���"	���
	$�� 	����%�C""	�� ��\E��	����G	��
	�D	�� �$�

�������	FG	��
	��C��� 
����
	$�� 	�������&	]� �������%%C""	�� ���E��	����G	��
	�D	�� �$�

�������F���	FG	��
	��C��� 
����
	$�� 	������&	]� �������%A



��������������	
����	
���������������������
�
���	��
�

�����������  !"#$%&'()�*+,�,-&./�01(*+2�13�*+,�4567$89:�;-(<,0'=>�*+,�?,@-2�2*-*,�=1%&*2�01A,<�B%'=C./�*1�'0;.,0,(*�&,01*,�=1%&*�+,-&'()2>�'(�0-(/�=-2,2�*1�,(2%&,�1()1'()�-==,22�*1�*+,�=1%&*2D��?1�<-*,>�.'**.,�&,2,-&=+�+-2�E,,(�=1(<%=*,<�&,)-&<'()�*+,�'0;-=*�13�'0;.,0,(*'()�&,01*,�FGHIJKLM�NK�ONPIQM�HKR�ONPIQ�PMGIMS�TGJKL�HUVG�QN�MWMQGXHQJOHVVW�XGHMPIG�RJYYGIGKOGM�JK�FGHIJKL�.,()*+�&,.-*'A,�*1�'(8;,&21(�+,-&'()2�-(<�1*+,&�=1(2,B%,(=,2�13�&,01*,�+,-&'()2�'2�,22,(*'-.�31&�MQHQG�ONPIQ�RGOJMJNK�XHZGIM�MGGZJKL�QN�RGQGIXJKG�QFG�G[QGKQ�QN�\FJOF�IGXNQG�FGHIJKLM�MFNPVR�E,�0-'(*-'(,<�;12*8;-(<,0'=D��?+,�=%&&,(*�;&1],=*�'(A1.A,2�-(�-(-./2'2�13�-�2-0;.,�13�,')+*�?,@-2�=1%&*�]%&'2<'=*'1(2�*1�,0;'&'=-../�'(A,2*')-*,�*+,�'0;.,0,(*-*'1(�13�&,01*,�+,-&'()2�1(�*+,�,3̂=',(=/�13�]%<'='-.�_1&C.1-<�;&-=*'=,2�-(<�*1�,@;.1&,�;1*,(*'-.�E,(,̂*2>�2%=+�-2�'0;&1A,<�-==,22�*1�-(<�B%-.'*/�13�]%2*'=,�<,.'A,&,<�*+&1%)+�*+,�=1%&*2D��?+,�;-&*'=';-*'()�]%<),2�*&-=C,<�*+,'&�_1&C�*'0,�31&�-�*+&,,8_,,C�;,&'1<�'(�̀;&'.�aba9>�'(<'=-*'()�_+,*+,&�+,-&'()2�_,&,�=1(<%=*,<�'(8;,&21(�1&�&,01*,./D��$%&'()�*+'2�*'0,�;,&'1<>�-;;&1@'0-*,./�cde�13�-..�+,-&'()2�_,&,�=1(<%=*,<�&,01*,./>�-(<>�-2�13�$,=,0E,&�aba9>�0-(/�?,@-2�=1%&*2�=1(*'(%,�*1�+1.<�012*�+,-&'()2�'(�*+'2�0-((,&D��f4g4�=1(<%=*,<�*+&,,�31=%2�)&1%;2�_'*+�-�2%E2,*�13�;-&*'=';-*'()�]%<),2�*1�,@;.1&,�*+,�&,2%.*2�13�*+,�2*%</D



���������	�
	������

�
	�����
��������
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�������� !�"# ���$% �� �"��&�� �'$('%'(�)*'+ (���# (�*'$,�'��,� )" ����$% $' $� �����*'"',)$"��)$(�)""��$ -�.�/)"# ��"#)$��'""'$,�"#���,#�)�"#�  0#����&��$'$,�(��1 "�2)'"'$,�����"# '���)� �"��34�5677489�6�:;45<=5�><?4�:7@>�?46A:�5@BC>�B:4C:�56A�?@C4�46:<7D�;76A�>E4<C�86DF�G@C�>E<:�C46:@A9�>E4C4�H<77�34�<A>4C4:>�<A�?6<A>6<A<AI�>E4:4�A4H�:5E48B7<AI�;C65><54:9�?6J<AI�<>�<A5B?34A>�@A�KB8I4:�>@�68KB:>�?4A>677D�6A8�;ED:<5677D�>@�A4H�H6D:�@L�8@<AI�3B:<A4::F�M�C454A>�MNM�HE<>4�;6;4C�8<:5B::4:�>E4�<?;@C>6A54�@L�?<A8LB7A4::�<A�KB8<5<67�845<:<@A�?6J<AI�6A8�E@H�>E6>�56A�6LL45>�;C@548BC67�KB:><54FOP�QE<74�>E<:�;6;4C�L@5B:48�@A�<AR;4C:@A�;C@5448<AI:9�>E4�:6?4�5@A54;>:�6;;7D�>@�8467<AI�H<>E�ST@@?�L6><IB4FU�VE4�:>C4::@C:�A@>48�3D�V4W6:�KB8I4:�?6J4�>E4�;C65><54�@L�?<A8LB7A4::�6A8�:47LR56C4�4:;45<677D�<?;@C>6A>�8BC<AI�C4?@>4�E46C<AI:F�VE4�B:4�@L�845<:<@A�6<8:�@C�5E45J7<:>:�<:�;C4:4A>48�6:�6�:<?;749�D4>�4LL45><X49�>@@7�>E6>�56A�34�B:48�>@�34�&�� �&'$(��*.�YZ[\]̂_̀abc�ad�e]bf]bgc�_bf�hîaZZibf_̀abcVE<:�4W;7@C6>@CD�:>B8D�E6:�C4X46748�>E4C4�6C4�3@>E�34A4=>:�6A8�5E6774AI4:�6::@5<6>48�H<>E�>E4�5BCC4A>�56:4R;C@54::<AI�;C65><54:�B:48�<A�E6A87<AI�E46C<AI:�C4?@>47DF�jC<X4A�76CI47D�3D�>45EA@7@IDRC476>48�<::B4:9�>E4�><?4�:>B8D�86>6�5@7745>48�LC@?�;6C><5<;6><AI�V4W6:�KB8I4:�:E@H�>E6>�C4?@>4�;C4>C<67�E46C<AI:�>6J4�6A�6X4C6I4�@L�63@B>�klm�7@AI4C�>E6A�:<?<76C�<AR;4C:@A�E46C<AI:F�VE4�A448�L@C�@AI@<AI�6>>4A><@A�>@�C48B5<AI�>45EA@7@ID�;C@374?:�H6:�6�C45BCC4A>�>E4?4�8BC<AI�>E4�V4W6:�L@5B:�IC@B;:9�@A4�5@CC@3@C6>48�3D�@>E4C�C454A>�:>B8<4:�5@A8B5>48�<A�n %)()�)$(�o")#.�M�;C<?6CD�34A4=>�@L�C4?@>4�E46C<AI:�<:�>E4�@;;@C>BA<>D�>@�:<IA<=56A>7D�<?;C@X4�>E4�5@BC>�4W;4C<4A54�L@C�5@BC>�B:4C:�<A�:4745>�>D;4:�@L�E46C<AI:�6A8�56:4:F�M:�A@>489�C4?@>4�E46C<AI:�)� ���" $�&�� ���$% $' $"�p �)�� �"# -�)**�2�����&�� �"'& 0� �")'$���# (�*'$,�)$(�� (�� �@3:>6574:�>@�6>>4A8<AI9��:B5E�6:�>C6A:;@C>6><@A9�5E<7856C49�6A8�H@CJ�:5E48B74:F�qD�<?;C@X<AI�>E4�5@BC>�4W;4C<4A549�>E4�;4C54;><@A�6A8�C467<>D�<:�>E6>�>E4�rB67<>D�@L�KB:><54�<:�<?;C@X48F��s����('$,�"��&��"�t�(, ��)$(�)""��$ -��'$" �%' 2 (�)$(����% - (�)������)�%)�' "-�����"�(' ��5@A8B5>48�:<A54�>E4�;6A84?<5�34I6A9�C4?@>4�E46C<AI:�H<77�34�6A�@AI@<AI�C467<>D�<A�5@BC>:�)������"# ����$"�-.�s�'( ����&�" �#$�*�,'�)*���$� �$�!�����"��2'**�$  (�"����$"'$� �"��)((� ���@>E4C�5E6774AI4:�H<>E�;C4RE46C<AI�;C4;6C6><@A�6::@5<6>48�H<>E�>E4�:H<L>�?@X4�>@�C4?@>4�;C65><54:F�V4W6:�KB8I4:�A@>48�6�?6K@C�L@5B:�<A�5@BC>�68?<A<:>C6><@A�<:�5@A><AB<AI�6>>4A><@A�>@�<?;C@X<AI�>E4�4L=5<4A5D�@L�C4?@>4�E46C<AI:9�<A57B8<AI�34>>4C�B:<AI�KB8<5<67�@L=54C�><?49�<?;C@X48�:5E48B7<AI�6A8�A@><54�@L�C4?@>4�;C@5448<AI:9�6A8�H@CJ6374�?4>E@8:�>@�C4:;@A8�>@�<A8<X<8B67�B:4C:u�rB4:><@A:F��OP���vw�xyz{|}�~w�����{}��y����w��{�{�}������������{�x���������y��������{��{��z�����y�����v���{zz}�����������
�����
�������
���
������
���	�����
���}���w�������� ��¡�¢�¡w��£¤���¥¦�§§���w���§��w�̈���§�©�yẅw
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���������	�
	������

�
	�����
��������

���	���������	�����	��
	��	������

�����������	��	��
	��� �!�
����
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J�G���(�������� !%�(!���������� ��"���%�#���"�#����$%!�%����!�$%!-����#!�.��(!���"���#������� ��((�����!��!/�#��$ !���H)�� �����#�$ !�������%-������� �#���#.��%-�(���$%!-���%����@�( ����1�ABCDE��!���**)�� �5���#�$ !�������%-������� �#���#.��%-�(���$%!-���%����� �!1�ABCDE��!���**)�



�����������	��
� ��
����������

�����

����������������� �!��"��!�#� $�#���%��&�$�!����'�#��((��)���!��&���&�����*��#+�����&&"��)�,�)�#�����#�$�&�$�+�)�*�+�&%���&&��-#��#��.%��&+�����#��#�/,���+�"�(����*�)�,�"��$����%���������+�����&&����#�&� ��$�#��$����%��$�%&��0%��(��,�+�����#�,%+��#�������(��$�������#��#���&�&%))�#&�&����12�3�456�78�9:;<=�>7=?:;=�5�9:;<=<::@�-#A���&�#���%���������+�#B&��#!�,!����%#�,�&&��#��������#&�0�� ��#�.%+B�&"�,���B�#�&"������#�C&"�.%���&"��#+� ��#�&&�&��D��,���#B��$�&���#A���&�#��#��������#&� ��$��#�&�%#+����'�#�!������$#�,�BC�$�&�$�+�+���+�+,C�)�*�+���&%,�&��E$�&�F�����#�+����,&��$������&��$���$�!�����&�+��$��)�&���$�,,�#B�&��G2�H����I�JK�LM�I����

�IMNO�M�I�P#���(��$��)�&����))�#,C�����+���#���#&� ��$���)������%����&���&��)������#������#�CQ�,��#����))%#������#&��-#��%���#���!�� &��0�%���!�����#�������+�#B&"�(����*�)�,�"������#�C&��������+��$����$�C�$�!��$�+�!��C�,�)���+��0�,��C����&���'� ��$��$�����,��#�&�+%��#B���)����������+�#B&��R��$�%��0��#B��0,����� $�&���������&&�#���&���&�,C"������#�0��+�((��%,������+.%&��&�����BC�0�&�+��#� $����$������&�#B�������&�$�!��&��+��S�/����*�)�,�"���,�B�,A&��!���&������#�C��#�/,���+������%#��+��#����&���#� $��$�$�&��,��#�� �&$�+����&���'��#���&��#&���������#��&��+��&&%���#��#��!�����#�������+�#B��-#�#��)�,�����%)&��#��&"��$�������#�C� �%,+�$�!�� $�&����+� ��$�$�&��,��#�����B���)�����#(��)����#��#+��&&�&��+�$����#���&��#+�#B��#��� �C��$���&��!�+�$����#����&�&��-#��$�&���)����$����#B"�$� �!��"� $�#��$��.%+B���&'�+��$�������#�C��(�$�� �#��+��$���,��#�����&���'"��$�������#�C�+��,�#�+"��&�$����%,+�#���0��������#��$����$��������%#��C� �%,+�0�#�(����$���,��#�����F�)�,�����#���#&�$�!��0��#����&�+��#��$����#��*���(����)�#�,���&�&����TUVVWXWYZW[�UY�Z\]X̂�XW[\]XZW[�_Ỳ�UỲUaÙ]_b�c]̀dW[e�Z\fV\X̂� ��$����$#�,�BC�$�!���,&���((����+��$��+�B������� $��$���)�������$#�,�B��&�%#+��)�#�������#�CQ�,��#����))%#������#����F�)����%��&�����)�'�#B�!���%�,��� ���E�,��$�#��-#���!�� � ��$�,�B�,A&��!���&����!�+����#�E�*�&"�g�h�O�#�����S��� ���E�,��$�#��-#���!�� � ��$�,�B�,A&��!���&����!�+����#�/,���+�"�g�h�O�#��������� �S�/����*�)�,�"����	�	�&%�!�C�0C��$��i����#�,�j�#����(���F�����j�%��&�(�%#+��$�����k��(���%��&�%&�#B�!�+����#(���#��#B�$�+�#�����!�&��#&�����#�0,�����!������))%#������#&�0�� ��#������#�C&��#+��$�����,��#�&� $�#��$�C� �����#�&��������,������#&��l����E��m�,,�#�"�n�MoO���H����I�Jp��LM�I����
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������������������������ �����!����"�##��������$��% �����&'�������(����#���)����!�*+,-./01�+23�456./�05+7.64*3./08�9/.:;+23.<=>�/.0.+/>6�6+0�?.2./+**-�@4>A0.3�42�0;.>=@=>�>425.B501�0A>6�+0�=<<=?/+5=42�>4A/5�C��4/�D423�6.+/=2?01�CE�*.+F=2?�<+2-�A2+20,./.3�GA.05=420�+D4A5�56.�=<;*=>+5=420�4@�/.<45.�>4A/5�@4/�3=@@./.25�*=5=?+250�4/�;/4>..3=2?08�H@�>4A/5�0-05.<0�+/.�?4=2?�54�>425=2A.�54�/.*-�42�.B;+23.3�/.<45.�;/4>..3=2?01�56.-�2..3�3+5+�42�,6+5�,4/701�,=56�;+/5=>A*+/�+55.25=42�;+=3�54�56.�=<;+>5�42�<+/?=2+*=I.3�>4<<A2=5=.08�J6.�;+23.<=>�.B;./=<.25�,=56�/.<45.�>4A/5�=0�+2�4;;4/5A2=5-�@4/�3+5+�>4**.>5=421�0A/F.-01�+23�.<;=/=>+*�/.0.+/>6�42�=<;+>5�+23�=0�+�>+**�54�+>5=42�@4/�>4A/5�0-05.<0�+23�0>64*+/0�+*=7.8�KL�MNOPQRS�TUS�VSWSXYTZ�[X�\SN[TS�]P[RSŜYW_Z��F̀.2�/.>4?2=I=2?�56.=/�064/5>4<=2?0�+23�,=56�56.�>+F.+5�56+5�56./.�=0�<A>6�56+5�,.�05=**�34�245�724,�+D4A5�56.=/�=<;+>51�=5�=0�>*.+/�56+5�/.<45.�;/4>..3=2?0�>+2�D/=2?�0AD05+25=+*�D.2.@=50�=2�04<.�>=/>A<05+2>.08�a4/.<4051�56.-�6+F.�+**4,.3�>4A/50�54�>425=2A.�4;./+5=2?�3A/=2?�56.�bcdHe:���;+23.<=>1�/.3A>=2?�/=070�54�>4A/5�05+@@�+23�>4A/5�A0./0�+*=7.1�,6=*.�;/4F=3=2?�.00.25=+*�0./F=>.08�fA5�=2�<4/.�24/<+*�5=<.0�+0�,.**1�>4A/50�>+2�A0.�/.<45.�544*0�54�05/.2?56.2�56.�gA05=>.�0-05.<8�h.<45.�>4A/5�>+2�<+7.�=5�.+0=./�@4/�*=5=?+250�54�+>>.00�56.�>4A/564A0.1�.2+D*.�*.?+*�;/4F=3./0�54�/.+>6�3=@@=>A*5:54:0./F.�>4<<A2=5=.01�+**4,�+554/2.-0�54�0;.23�<4/.�5=<.�0./F=2?�>*=.250�+23�*.00�5=<.�=2�5/+20=5�54�56.�>4A/564A0.1�+23�;/4F=3.�0./F=>.0�54�0.*@:/.;/.0.25.3�*=5=?+2501�+<42?�456./�D.2.@=508�C��i6=*.�>4A/50�<A05�/.>4?2=I.�56.�34>A<.25.3�064/5>4<=2?0�4@�/.<45.�;/4>..3=2?01�56.-�064A*3�+*04�.<D/+>.�A0=2?�/.<45.�;/4>..3=2?0�,6.2�56.�D.2.@=50�+/.�>*.+/8�j+2-�>4A/50�6+F.�=2F.05.3�0AD05+25=+**-�54�3.F.*4;�/.<45.�>4A/5�=2@/+05/A>5A/.8�J6.0.�=2F.05<.250�064A*3�D.�DA=*5�A;421�+23�>4A/50�+23�*.?=0*+5A/.0�064A*3�5+7.�56=0�4;;4/5A2=5-�54�@A/56./�=2F.05�=2�.B;+23=2?�/.<45.�0./F=>.0�+23�/.04A/>.�6AD0�56+5�;/4<45.�+>>.00�54�gA05=>.8��� �C��kLlL1�̀+?*-1�m�n�o�245.��p1�+5��pC8�� �CE�kLlL1�e=+<423�.5�+*81�m�n�o�245.��p1�+5������245=2?�56+5�+@5./�;/4>..3=2?0�F=+�>*40.3:>=/>A=5�5.*.F=0=42�,./.�=25/43A>.3�@4/�<405�D+=*�6.+/=2?0�=2�b447�b4A25-1�56.�+F./+?.�D423�+<4A25�@4/�=<;+>5.3�>+0.0�/40.�D-���q�+23�=2>/.+0.3�D-�+0�<A>6�+0��	q�@4/�04<.�4@@.20.01�+23�245=2?�56+5�@4/�5640.�>+0.0�56+5�>425=2A.3�54�6+F.�*=F.�D+=*�6.+/=2?01�56./.�,./.�24�05+5=05=>+**-�0=?2=@=>+25�>6+2?.0�=2�D423�+<4A250
8�� �C��r̀sa:h̀9h̀ r̀tJ̀e�sHJHu8�t̀Jichv1�r̀hdHtu�r̀sa:h̀9h̀ r̀tJ̀e�sHJHuwtJr�h̀jcJ̀sx��w�h̀rcyhb̀ �uyHè ���z�p���	�E
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