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Editorial: Contradiction is not argument

Robert Marks

Editor

ਘાhttps://www.youtube.com/watch?v=uLlv_aZjHXchttps://www.youtube.com/watch?v=uLlv_aZjHXc
ਙાhttps://www.csiro.au/en/research/technology-space/energy/GenCosthttps://www.csiro.au/en/research/technology-space/energy/GenCost
ਚા“Point Counterpoint: Gas as a Transitional Fuel,” Journal & Proceedings of the Royal Society of NSW, 153: 180–204, 
2020. https://www.royalsoc.org.au/v153-2/https://www.royalsoc.org.au/v153-2/

“Argument isn’t the same as contra-
diction. An argument is a collected 

series of statements intended to establish a 
ɧɭпˉʓ̯ɭ�̝̚˝̚˝̤ʓ̯ʓ˝ˉ�R̯�ʓ̤ ઑ̯̄�ʫ̸̤̯�ɡ˝ˉ̯̝ɀɧʓɡ-
̯ʓ˝ˉ�m˝˝ʯ�ʓʄ�R�ɀ̝ʅ̸ɭ�͕ʓ̯ʎ�͛˝̸�R�ʽ̸̤̯�̯ɀʯɭ�
a contrary position. But it isn’t just saying, 
‘No, it isn’t.’ Argument is an intellectual 
process; contradiction is just the automatic 
gainsaying of any statement the other 
person makes.” From Monty Python’s Flying 
Circus�Юɭ��̝ʅ̸ʽɭˉ̯�"ʴʓˉʓɡ�!!"ઉæĉ��
November 1972.ৡ
Юɭ�"ÛRÔ��ɀˉɧ�̯ ʎɭ�"˝ɀʴʓ̯ʓ˝ˉ�ੲɀˉɧ��ɭ͕̤�

Corp.) have been engaged in a continuing 
disagreement about the costs of future power 
ʄ˝̝��̸̤̯̝ɀʴʓɀ�͕ʎʓɡʎ�ʓ̤�ɡʎɭɀ̚ɭ̝ઃ̝ɭˉɭ͕ɀ-
ɠʴɭ̤�˝̝�ˉ̸ɡʴɭɀ̝ਗ਼�R̤�̯ʎʓ̤�ɀ�̸̤ʓ̯ɀɠʴɭ�ɡɀ̤ɭ�ʄ˝̝�
a Point Counterpoint debate in the pages 
of the Journal? For this engineer-turned-
ɭɡ˝ˉ˝ʽʓ̤̯�ੲɀˉɧ�ɀ�˝ˉɭ̯ʓʽɭ�ɠɭˉɭпɡʓɀ̝͛�ɀˉɧ�
ɭʽ̚ʴ˝͛ɭɭ�̋ ʄ�̯ ʎɭ�"ÛRÔ�ੳ�ʓ̯�ɧ˝ɭ̤ ઑ̯̄�̤ ɭɭʽ�̤ ˝�
ɠɭɡɀ̸̤ɭ�̋ ˉɭ�̤ ʓɧɭ�ੲ"ÛRÔ��ɀˉɧ�̯ ʎɭ��̸̤̯̝ɀʴʓɀˉ�
.ˉɭ̝ʅ͛�vɀ̝ʯɭ̯��̚ɭ̝ɀ̯˝ ̝��.v�ੳ�ʓ̤�ʴʓ̤̯ɭˉ-
ing to the other and adjusting its estimates 
of the cost of renewables;ৢ but the other side 
ੲÑɭ̯ɭ̝�(̸̯̯˝ ઑ̤̄�"˝ɀʴʓ̯ʓ˝ˉੳ�ʫ̸̤̯�̝ɭ̚ɭɀ̯̤�ʓ̯̤�
ʽɀˉ̯̝ɀ�̯ʎɀ̯�ˉ̸ɡʴɭɀ̝�ʓ̤�ɡʎɭɀ̚ɭ ̝એ�Юɀ̯�ʓ̤�ʓ̯�
ɡ˝ˉ̯̝ɀɧʓɡ̯̤�̯ʎɭ�"ÛRÔ��ɠ̸̯�ɧ˝ɭ̤ ઑ̯̄�ɭˉʅɀʅɭ�
in argument. And it conveniently overlooks 
the issue of time to delivery.

At a recent Zoom meeting of the Editorial 
Board of the Journal, there was general agree-

ment that including written interactions 
between parties who disagree can be very 
interesting for readers and even historically 
͔ɀʴ̸ɀɠʴɭ�Юɭ�Journal has done this, once: in 
̯ʎɭ�(ɭɡɭʽɠɭ̝��ʓ̸̤̤ɭ�͕ ɭ�ʓˉɡʴ̸ɧɭɧ�̤ ɭ͔ɭˉ�
pieces around the topic of natural gas as a 

“transition” fuel on the de-carbonising path 
to a renewable future.ৣ�Юɭ� ̚ɀ̝̯ʓɡʓ̚ɀˉ̯̤�
͕ɭ̝ɭ�ɡ̸̝̝ɭˉ̯�ɀˉɧ�̚ɀ̤̯�"ʎʓɭʄ�Ûɡʓɭˉ̯ʓ̤̯̤�˝ʄ�
�̸̤̯̝ɀʴʓɀ�̯ʎ̝ɭɭ�DÔÛ�̤�ɀ�ʽɭʽɠɭ̝�˝ʄ�̯ʎɭ�
"ʎʓɭʄ�Ûɡʓɭˉ̯ʓ̤̯ઑ̤��ɧ͔ʓ̤˝̝͛�E̝˝̸̚�ɀˉ���í�
engineering professor, and a physicist from 
�̝ʓͥ˝ˉɀ�Û̯ɀ̯ɭ�íˉʓ͔ɭ̝̤ʓ̯ ͛�R�ɡɀʴʴɭɧ�ʓ̯�Point 
Counterpoint: Gas as a Transitional Fuel.” 
None of the parties denied global warming; 
̯ʎɭ�ʓ̸̤̤ɭ�͕ ɀ̤�̝ ɀ̯ʎɭ̝�ʎ˝͕�̯ ˝�̯ ̝ɀˉ̤ʓ̯ʓ˝ˉ�Û̸ɡʎ�
debates, properly and respectfully curated, 
could be of great value and interest to read-
ers of the Journal, we agreed.
Юɭ� Ό̸ɭ̤̯ʓ˝ˉ� ̝ɭʽɀʓˉ̤� ʎ˝͕� ̯˝� ɡ̝ɭɀ̯ɭ�
˝̝� пˉɧ� ̸̤ɡʎ� ɡ˝ˉ̸̤̯̝ɡ̯ʓ͔ɭ� ɧʓ̤ɀʅ̝ɭɭʽɭˉ̯̤�
�ˉ˝̯ʎɭ̝�Ñ˝ʓˉ̯�"˝̸ˉ̯ɭ̝̚˝ʓˉ̯�͕ ˝̸ʴɧ�̝ ɭΌ̸ʓ̝ɭ�
serious disagreement but also argument by 
ɭ̤̯ɀɠʴʓ̤ʎɭɧ� ɀ̸̯ʎ˝̝ʓ̯ʓɭ̤� Û̸ɡʎ� ɡ˝ˉɧʓ̯ʓ˝ˉ̤�
˝̝�̤ʓ̸̯ɀ̯ʓ˝ˉ̤�ɀ̝ɭ�ˉ˝̯�̝ɭɀɧʓʴ͛�˝̝�ʄ̝ɭΌ̸ɭˉ̯ʴ͛�
ɭ͚̚ɭ̝ʓɭˉɡɭɧ�R�ɧ˝�̄ ˝̯�ɠɭʴʓɭ͔ɭ�̯ ʎɀ̯�̯ ʎɭ�̚ ˝ʴʓ̯ʓ-
cal disagreement over renewables versus 
ˉ̸ɡʴɭɀ̝ઃ̤ʓʅˉʓпɡɀˉ̯� ̯ʎ̝˝̸ʅʎ� ̯ʎɭ� ̤̯ɀʯɭ̤�
ɀ̝ɭઃʽɭɭ̯̤�̯ʎɭ�̝̚ɭ̝ɭΌ̸ʓ̤ʓ̯ɭ̤�ʄ˝̝�ɀ�Ñ"Ñ
Юʓ̤�ʓ̸̤̤ɭ�ɡ˝ˉ̯ɀʓˉ̤�ɀ�̤ɭɡ̯ʓ˝ˉ�˝ˉ�̯ʎɭ�ɠ˝˝ʯ�

ʴɀ̸ˉɡʎ�ʄ˝̝�̯ʎɭ�ʎʓ̤̯˝̝͛�˝ʄ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�
ੲʄ̝˝ʽ�̯ʎɭ�ʽʓɧˉʓˉɭ̯ɭɭˉ̯ʎ�ɡɭˉ̸̯̝͛�̯˝�̯ʎɭ�

https://www.youtube.com/watch?v=uLlv_aZjHXc
https://www.csiro.au/en/research/technology-space/energy/GenCost
https://www.royalsoc.org.au/v153-2/
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beginning of the First World War), by Anne 
"˝˝̯ɭ�Rˉ�Knowledge for a Nation: Origins of 
the Royal Society of New South Wales� (̝�
Coote establishes pretty conclusively that 
̯ʎɭ�Û˝ɡʓɭ̯͛�ʓ̤�ɧʓ̝ɭɡ̯ʴ͛�ɧɭ̤ɡɭˉɧɭɧ�ʄ̝˝ʽ�̯ʎɭ�
�̸̤̯̝ɀʴʓɀˉ�ੲÑʎʓʴ˝̤˝̚ʎʓɡɀʴੳ�Û˝ɡʓɭ̯͛�˝ʄ�ড়�
͕ʎʓɡʎ�ɠɭɡɀʽɭ�̯ʎɭ�Ñʎʓʴ˝̤˝̚ʎʓɡɀʴ�Û˝ɡʓɭ̯͛�˝ʄ�
�ÛĊ�ʓˉ�ড়�ɀˉɧ�пˉɀʴʴ͛�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�
˝ʄ��ÛĊ� ʄ̝˝ʽ� ড়�Mɭ̝� .͚ɡɭʴʴɭˉɡ ͛� ̯ʎɭ�
E˝͔ɭ̝ˉ˝ ̝� ̝ɭʄɭ̝̤� ʓˉ� ʎɭ̝� Rˉ̯̝˝ɧ̸ɡ̯ʓ˝ˉ� ̯˝�
the vice-regal role of her predecessors in 
̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�ʄ˝̸ˉɧɀ̯ʓ˝ˉ�Rˉ�̚ɀ̝̯ʓɡ̸ʴɀ ̝�̤ʎɭ�
ʎʓʅʎʴʓʅʎ̯̤�̯ʎɭ�̝˝ʴɭ�˝ʄ�Ûʓ̝�Ċʓʴʴʓɀʽ�(ɭˉʓ̤˝ˉ�
ੲE˝͔ɭ̝ˉ˝̝�ʄ̝˝ʽ�ড়�̯˝�ড়ੳ�͕ʎ˝�͕ɀ̤�ɀˉ�
ɭˉʅʓˉɭɭ̝�ɀˉɧ�̤ ɡʓɭˉ̯ʓ̤̯�Юɭ�ɭʽɭ̝ʅɭˉɡɭ�̋ ʄ�̯ ʎɭ�
ড়�Û˝ɡʓɭ̯͛�͕ɀ̤�ʴɀ̝ʅɭʴ͛�ɧ̸ɭ�̯˝�̯ʎɭ�ɀ̝̝ʓ͔ɀʴ�
ʓˉ�Û͛ɧˉɭ͛�̋ ʄ�Ûʓ̝�Ċʓʴʴʓɀʽ�Ċɭ�ʎɀ͔ɭ�ʓˉɡʴ̸ɧɭɧ�
an image of him in the introduction to the 
Book Launch section, courtesy of Govern-
ʽɭˉ̯�M˝̸̤ɭ� Û͛ɧˉɭ ͛� ͕ʎɭ̝ɭ� ʎʓ̤� ̚˝̝̯̝ɀʓ̯�
ʎɀˉʅ̤�Mʓ̤�п̝̤̯�ɀɧɧ̝ɭ̤̤�̯˝�̯ʎɭ�ˉɭ͕�Û˝ɡʓɭ̯͛�
ੲ˝ˉ�ঢ়th�vɀ͛�ড়ੳ�͕ɀ̤�˝ˉ�̝ɀʓʴ͕ɀ̤͛�ɀˉɧ�̯ʎɭʓ̝�
impacts on business and society.
!̸̯�ʓ̯�͕ɀ̤�Ûʓ̝�Ċʓʴʴʓɀ ઑ̤̔�ʓˉ̯ɭ̝ɭ̤̯�ʓˉ�̤ɡʓ-

ɭˉɡɭ�ੲʎɭ�͕ɀ̤�ɀ�ɡ˝ˉɡʎ˝ʴ˝ʅʓ̤̯�ɀ̤�͕ɭʴʴ�ɀ̤�ɀˉ�
engineer) that excited interest among local 
ʫ˝̸̝ˉɀʴʓ̤̯̤� ʓˉ� ̯ʎɭ� поʎ� ɭ̤̯ɀ̯ɭ� ͕ʎ˝�͕ɭ̝ɭ�
̸̤дɡʓɭˉ̯ʴ͛�ɭ͚ɡʓ̯ɭɧ�̯˝�͕̝ʓ̯ɭ�ɀ�̚ʓɭɡɭ�͕ʎʓɡʎ�
worried about the new Governor spending 
too much of his time and energy on his 
̤ɡʓɭˉ̯ʓпɡ�̸̸̝̤̚ʓ̯̤�ɀ̯�̯ʎɭ�ɭ͚̚ɭˉ̤ɭ�˝ʄ�ɀɡ̯ʓ͔ʓ-
̯ʓɭ̤ઃɠ̸ʓʴɧʓˉʅ� ̝˝ɀɧ̤� ̝ɀʓʴ͕ɀ̤͛� ɠ̝ʓɧʅɭ̤�
wharves and harbours, and other noble 
ɡʓ͔ʓʴɭˉʅʓˉɭɭ̝ʓˉʅ�̝̚˝ʫɭɡ̯̤ઃˉɭɡɭ̤̤ɀ̝͛�ʄ˝̝�
̯ʎɭ�"˝ʴ˝ˉ ͛��ˉɭ�ˉɭ͕̤̚ɀ̚ɭ̝�̸̚ɠʴʓ̤ʎɭɧ� ɀ�
̤ɀ̯ʓ̝ʓɡɀʴ�ɀ̝̯ʓɡʴɭ�ɀɠ˝̸̯�ɀ�ʽɭɭ̯ʓˉʅ�˝ʄ�̯ʎɭ�пɡ̯ʓ-
̯ʓ˝̸̤�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛એઃ̝ɭʽɭʽɠɭ ̝�̯ ʎʓ̤�͕ ɀ̤�
�͛ɭɀ̝̤�ɠɭʄ˝̝ɭ�̯ʎɭ�Ô˝͛ɀʴ�"ʎɀ̝̯ɭ̝ઃ͕ʎʓɡʎ�
ʽ˝ɡʯɭɧ�пɡ̯ʓ˝ˉɀʴ�̤ɡʓɭˉ̯ʓпɡ�ɭˉʅɀʅɭʽɭˉ̯

ਛાÛɭɭ�(ɭˉʓ̤˝ˉ�ɀˉɧ�Ûɡʓɭˉɡɭએ�Bell’s Life in Sydney, Feb. 3, 1855, p. 2. https://trove.nla.gov.au/newspaper/arti-https://trove.nla.gov.au/newspaper/arti-
cle/59759779cle/59759779
ਜાProbably Exocarpos cupressiformis�ੲÛɀˉ̯ɀʴɀɡɭɀɭੳ

æ˝�ʅʓ͔ɭ�ɀ�рɀ͔˝̸̝�˝ʄ�̯ʎɭ�ɀ̝̯ʓɡʴɭ

Ô˝͛ɀʴ� Û˝ɡʓɭ̯͛� ˝ʄ� �ÛĊ� Юʓ̤� ʴɭɀ̝ˉɭɧ�
body met this year in the large hall of 
̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�v̸̤ɭ̸ʽ�͕ʎɭˉ�ɀоɭ̝�ɀˉ�
excursion to the site of some Botany Bay 
or other remains, and an investigation 
ʓˉ̯˝�̯ʎɭ�ˉɀ̸̯̝ɭ�ɀˉɧ�Ό̸ɀʴʓ̯͛�˝ʄ�̯ʎɭ�ɠɭɭ̝�˝ʄ�
̯ʎɭ�ˉɀ̯ʓ͔ɭ̤�Ñ̝˝ʄɭ̤̤˝̝�Û͕ɭʴʴ�̝ɭɀɧ�ɀ�̚ɀ̚ɭ̝�
˝ˉ�ઐm˝ˉɧ˝ˉ�Eʓˉઑ�Юɭ�ʓʴʴ̸̤̯̝ʓ˝̸̤�Ñ̝˝ʄɭ̤̤˝̝�
considered that sold at two and sixpence 
a bottle: preferable, when a friend had to 
pay for it; that at two shillings he found 
̸̤дɡʓɭˉ̯ʴ͛�̚ ̸̝ɭ�ɀˉɧ�̤ ̯̝˝ˉʅ�ʓˉ�ɡɀ̤ɭ̤�͕ ʎɭˉ�
he himself had to act as the purchaser. 
m˝ˉɧ˝ˉ�Eʓˉ�͕ɀ̤�ɧʓ͔ʓɧɭɧ�ʓˉ̯˝�ɧʓаɭ̝ɭˉ̯�
species, of which the poetical ‘cream of 
the walley [sic],’ for the use of bards, and 
̯ʎɭ�̔ ˝̝ɭ�ʄɀʽʓʴʓɀ̝�ઐ�ʴɧ�æ˝ʽઑ�ʄ˝̝�̔ ʓ͚ʓˉʅ�ʓˉ�
general society were the best known. Gin 
contained turpentine to a large extent; 
ɀˉɧ�̸̤ɡʎ�͕ɀ̤�̯ʎɭ�ʓˉрɀʽʽɀɠʴɭ�ˉɀ̸̯̝ɭ�˝ʄ�
it, that it would be a really interesting 
experiment to ascertain whether a gentle-
man placing the lighted end of a cigar to 
ʎʓ̤�ʽ˝̸̯ʎ�ɀоɭ̝�ʓʽɠʓɠʓˉʅ�ɀʴɀ̝ʽʓˉʅ�Ό̸ɀˉ-
̯ʓ̯ʓɭ̤�̋ ʄ�̯ ʎɭ�ɹ ʓΌ̸˝̝�ʓˉ�Ό̸ɭ̤̯ʓ˝ˉ�͕ ˝̸ʴɧ�̄ ˝̯�
ɀ̯�˝ˉɡɭ�̯ɀʯɭ�п̝ɭЮɭ�̝ɭʽɀʓˉɧɭ̝�˝ʄ�̯ʎɭ�
day was devoted to an animated conversa-
tion on certain Colonial cherries, which 
grew with their stones outside; and some 
interesting experiments as to the amount 
˝ʄ�ʴʓΌ̸ʓɧ̤�ɀˉɧ�̤˝ʴʓɧ̤�̝ɭɀʴʴ͛�ɡ˝ˉ̯ɀʓˉɀɠʴɭ�ʓˉ�
the human stomach.

And so on.
Ċɀ̤�ʓ̯�̯ʎɭ�Û˝ɡʓɭ̯͛�͕ʎʓɡʎ�ɭ͚ɡʓ̯ɭɧ�̸̤ɡʎ�ɀ�

reaction? More probably it was the new Gov-
ɭ̝ˉ˝ ̝��ˉ͕͛ɀ ͛�D˝̝̯�(ɭˉʓ̤˝ˉ�ʓˉ�̯ ʎɭ�Mɀ̝ɠ˝̸̝�
reminds us that he did not neglect the task 

https://trove.nla.gov.au/newspaper/article/59759779
https://trove.nla.gov.au/newspaper/article/59759779
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˝ʄ�ʓʽ̝̚˝͔ʓˉʅ�̯ʎɭ�"˝ʴ˝ˉ͛ઑ̤�ʓˉʄ̝ɀ̸̤̯̝ɡ̸̯̝ɭ�R�
am indebted to the current Governor, H.E. 
Margaret Beazley, for drawing our attention 
to the article and providing the portrait of 
Ûʓ̝�Ċʓʴʴʓɀʽ�͕ʎʓɡʎ�ʎɀ̤�ˉ˝̯�ɀ̤�ʄɀ̝�ɀ̤�R�ɀʽ�
aware, been published online previously.
Юɭ� ̸̚ɠʴʓɡɀ̯ʓ˝ˉ� ˝ʄ� ɀ� ˉɭ͕� ʎʓ̤̯˝̝͛� ˝ʄ�

̯ʎɭ�Û˝ɡʓɭ̯͛�ʽʓʅʎ̯�ˉ˝̯�ɀʴ͕ɀ̤͛�ɭ͚ɡʓ̯ɭ�ʅ̝ɭɀ̯�
interest, but Anne Coote has gone to some 
lengths to mine the archives, focussing on 
the personalities of the members, their 
agreements and disagreements, and the 
ɡ˝ˉ̤ɭΌ̸ɭˉɡɭ̤� ʄ˝̝��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�˝͔ɭ̝�
̤ʓ͚̯͛�͛ɭɀ̝̤�Юʓ̤�ʽɀʯɭ̤�ʄ˝̝�ʄɀ̤ɡʓˉɀ̯ʓˉʅ�̝ɭɀɧ-
ʓˉʅ�Юɭ�ɠ˝˝ʯ�ʓ̤�ɀ͔ɀʓʴɀɠʴɭ�ʄ̝˝ʽ�̯ ʎɭ�ÔÛ�ÛĊ�
online shop০�ɀ̯��ʄ˝̝�ÔÛ�ÛĊ�ʽɭʽɠɭ̝̤�
˝̝�f˝ʎˉ�Ôɭɭɧ�!˝˝ʯ̤�ੲঢ়ঢ়ੳ
Юɭ�(ɭɡɭʽɠɭ̝�ʓ̸̤̤ɭ�˝ʄ�̯ʎɭ�Journal con-

̯ɀʓˉ̤� ɭʓʅʎ̯� ̚ɀ̚ɭ̝̤� ˉʓˉɭ� Ñʎ(� ɀɠ̤̯̝ɀɡ̯̤�
ɀˉɧ�̯ʎɭ��Ñ̝˝ɡɭɭɧʓˉʅ̤�ੲ�͕ɀ̝ɧ̤�.͔ɭˉ̯̤�
ɀˉɧ� ˉɭ͕ʴ͛� ʅɀͥɭ̯̯ɭɧ� DÔÛ�̤ੳ� ��ʽɭɀ̸̤̝ɭ�
of our advance in use of solar energy as a 
̝ɭˉɭ͕ɀɠʴɭ�ɭˉɭ̝ʅ͛�̤˝̸̝ɡɭ�ʓ̤�̯ʎɭ�ɭдɡʓɭˉɡ͛�
of solar cells to convert sunlight into elec-
̯̝ʓɡʓ̯ ͛�E̝ɭɭˉ�ੲੳ১ reported a solar cell 
ɭдɡʓɭˉɡ͛�˝ʄ�ড়�ʓˉ��ɡ̯˝ɠɭ̝��͕ʎʓɡʎ�
ʓ̤�˝͔ɭ̝�̯͕ʓɡɭ�̯ʎɭ�ɭдɡʓɭˉɡ͛�̤ɭɭˉ�ʓˉ�̚ʴɀˉ̯�
̚ʎ˝̯˝̤͛ˉ̯ʎɭ̤ʓ̤�Юɭ�п̝̤̯�̚ ɀ̚ɭ ̝�ɠ͛�Mɭ̝ɧɭɀˉ�
presents an exploration of the biofeedback 
photobioreactor concept, delving into the 
technological paths that might lead to such 
a breakthrough in the study of and applica-
tions with photosynthetic microorganisms. 
Юɭ�̤ɭɡ˝ˉɧ�̚ɀ̚ɭ̝�ʓ̤�ɀ�ɠʓ˝ʅ̝ɀ̚ʎʓɡɀʴ�̚˝̝̯̝ɀʓ̯�
˝ʄ�̯ʎɭ�ˉʓˉɭ̯ɭɭˉ̯ʎɡɭˉ̸̯̝͛�ɀʽɀ̯ɭ̸̝�Û͛ɧˉɭ͛�
ɀ̤̯̝˝ˉ˝ʽɭ ̝�Eɭ˝̝ʅɭ�(ɭˉ̯˝ˉ�Mʓ̝̤̯� ੲড়ં
1915), by Nick Lomb, one-time curator of 
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̯ʎɭ�Û͛ɧˉɭ͛��ɠ̤ɭ̝͔ɀ̯˝̝ ͛�Ċɀ͛ˉɭ��̝ɡʎʓ̤̯˝ˉ�
and Andrew Jacob.
Юɭ�!˝˝ʯ� mɀ̸ˉɡʎ� ̤ɭɡ̯ʓ˝ˉ� ʓˉɡʴ̸ɧɭ̤� ɀ̤�

ʓˉɧʓɡɀ̯ɭɧ�ɀɠ˝͔ɭ�ɀ�͕ ɭʴɡ˝ʽɭ�ɠ͛�̯ ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�
Patron, Her Excellency the Honourable 
vɀ̝ʅɀ̝ɭ̯� !ɭɀͥʴɭ͛� ̯ʎɭ� ˝дɡʓɀʴ� ʴɀ̸ˉɡʎ� ɠ͛�
̯ʎɭ� Û̯ɀ̯ɭ� mʓɠ̝ɀ̝ʓɀˉ� (̝� "ɀ̝˝ʴʓˉɭ� !̸̯ʴɭ̝
Bowdon; the Foreword to the book, written 
ɠ͛�̯ ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�ɡ̸̝̝ɭˉ̯�Ñ̝ɭ̤ʓɧɭˉ̯�(̝�Ṳ̸̂ɀˉ�
Pond; a few words by the author, historian 
(̝��ˉˉɭ�"˝˝̯ɭ�ɀˉɧ�ɀˉ�ɭˉ̯ʎ̸̤ʓɀ̤̯ʓɡ�̝ɭ͔ʓɭ͕�
˝ʄ�̯ʎɭ�ɠ˝˝ʯ�ɠ͛�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�ɡ̸̝̝ɭˉ̯�ĉʓɡɭ�
Ñ̝ɭ̤ʓɧɭˉ̯�(̝�Ñɭ̯ɭ̝�Ûʎɭ̝ʅ˝ʴɧ

Following the Book Launch are four 
papers which derive from presentations 
ʽɀɧɭ�ɀ̯�̔ ˝ˉ̯ʎʴ͛�̔ ɭɭ̯ʓˉʅ̤�̋ ʄ�̯ ʎɭ�Û˝ɡʓɭ̯ ͛�Rˉ�
Dɭɠ̸̝ɀ̝ ͛�f˝ʎˉ�!ɭʴʴ�̤̚˝ʯɭ�˝ˉ�Ûʎɀʯɭ̤̚ɭɀ̝ɭ�
˝ˉ�̚˝ʴʓ̯ʓɡ̤�͕ʎɀ̯�ɡɀˉ�͕ɭ�ʴɭɀ̝ˉਗ਼એ�Юɭ�̚ɀ̚ɭ̝�
derived from the talk reproduces the only 
̸̤̝͔ʓ͔ʓˉʅ�ɭ͚ɀʽ̚ʴɭ�˝ʄ�Ûʎɀʯɭ̤̚ɭɀ̝ɭઑ̤�ʎɀˉɧ�R�
ˉ˝̯ɭ�̯ ʎɀ̯�̯ ʎɭ�̝ ɭ̸̤ʴ̯̤�̋ ʄ�̯ ʎɭ�íÛ�̚ ̝ɭ̤ʓɧɭˉ̯ʓɀʴ�
ɭʴɭɡ̯ʓ˝ˉ�ʽɀʯɭ�̯ʎʓ̤�Ό̸ʓ̯ɭ�̯ʓʽɭʴ ͛
Ô˝͛�E̝ɭɭˉ�ɀˉɧ�iɭˉ�Mɭˉ̝͛�ʅɀ͔ɭ�̯ɀʴʯ̤�̯˝�

̯ʎɭ�Û˝ɡʓɭ̯͛�̤ɭ͔ɭ̝ɀʴ�ʽ˝ˉ̯ʎ̤�ɀ̚ɀ̝̯�E̝ɭɭ ઑ̤̄�
talk was about productivity, and possible 
reasons for Australia’s slow growth of labour 
productivity, which in turn results in slow 
wages growth, compared to other advanced 
ɭɡ˝ˉ˝ʽʓɭ̤�Юɭ�̯˝̚ʓɡ�ʓ̤�̝ɭʴɀ̯ɭɧ�̯˝�ʓˉɭΌ̸ɀʴ-
ʓ̯͛�ʓˉ�̤˝ɡʓɭ̯ ͛�̯ʎɭ�̯˝̚ʓɡ�˝ʄ�iɭˉ�Mɭˉ̝͛ઑ̤�̯ɀʴʯ�
in late 2024, in which he explored revising 
Australia’s tax regime and other issues.

Federal Parliament has enacted a law 
ੲɀ� ͕˝̝ʴɧ� п̝̤̯� ʓˉ� ɀ̚̚ɀ̝ɭˉ̯� ̝ɭ̤̚˝ˉ̤ɭ� ̯˝�
concern about the state of mental health 
˝ʄ�͛˝̸ˉʅ�̚ɭ˝̚ʴɭੳ�͕ʎʓɡʎ�͕ʓʴʴ�ɠɀˉ�̸ˉɧɭ̝̤�
ʄ̝˝ʽ�ɀɡɡɭ̤̤ʓˉʅ�̤˝ʽɭ�̤˝ɡʓɀʴ�ʽɭɧʓɀ�Ûɭ͔ɭ̝ɀʴ�
ʽ˝ˉ̯ʎ̤�ɭɀ̝ʴʓɭ ̝�̯ ʎɭ��̸̤̯̝ɀʴʓɀˉ�ɭÛɀʄɭ̯͛�"˝ʽ-
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ʽʓ̤̤ʓ˝ˉɭ ̝�f̸ʴʓɭ�Rˉʽɀˉ�E̝ɀˉ̯�ʎɀɧ�ɀɧɧ̝ɭ̤̤ɭɧ�
̯ʎɭ�Û˝ɡʓɭ̯͛�˝ˉ�̯ʎɭ�ɠ̝˝ɀɧ�̯˝̚ʓɡ�˝ʄ�̯ʎɭ�ʓˉ̯ɭ̝-
net, and how its initial promise২ has been 
blighted by the behaviour of users of social 
media, inter alia. What are the possible 
remedies? Her paper has proved very timely.
Rˉ�ৗ�͕ɭ�̝ɭ̸̚ɠʴʓ̤ʎɭɧ�ɀ�̚ɀ̚ɭ̝�ɠ͛�fʓʽ�

Falk et al.৩ on the hydrological impacts of 
climate change. Now we republish another 
paper by Falk et al. on the impacts of climate 
change on the world’s oceans, following 
"�Ñঢ়�(ɭ̤̚ʓ̯ɭ�̯ʎɭ�˝̚ʓˉʓ˝ˉ̤�˝ʄ�̤˝ʽɭ�R�
believe that climate change is the most seri-
ous issue that humanity faces in late 2024.

Housekeeping
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of the Journal was expanded to twelve by 
including three new members: Pamela Grif-
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A revised version of the Journal’s style 
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edition was published in May 2017.
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producing this issue of the Journal�R�ɀʴ̤˝�
thank members of the Editorial Board for 
̯ʎɭʓ̝� ̸̤сɭ̤̯ʓ˝ˉ̤� ʄ˝̝� ʓʽ̝̚˝͔ʓˉʅ� ̯ʎʓ̤�.ɧʓ-
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Advancements in biofeedback photobioreactors: using the language of 
light deciphered from the organisms themselves

Andrei Herdean

Dɀɡ̸ʴ̯͛�˝ʄ�Ûɡʓɭˉɡɭ�"ʴʓʽɀ̯ɭ�"ʎɀˉʅɭ�"ʴ̸̤̯ɭ̝�ੲ"ৗੳ�íˉʓ͔ɭ̝̤ʓ̯͛�˝�æɭɡʎˉ˝ʴ˝ʅ͛�Û͛ɧˉɭ͛

ɀˉɧ̝ɭʓʎɭ̝ɧɭɀˉ̸̯̤ɭɧ̸ɀ̸

Abstract
Юʓ̤�̚ɀ̚ɭ̝�̝̚ɭ̤ɭˉ̯̤�ɀˉ�ʓˉˉ˝͔ɀ̯ʓ͔ɭ�ɭ͚̚ʴ˝̝ɀ̯ʓ˝ˉ�˝ʄ�ɠʓ˝ʄɭɭɧɠɀɡʯ�̚ʎ˝̯˝ɠʓ˝̝ɭɀɡ̯˝̝̤�͕ʎʓɡʎ�̸̯ʓʴʓ̤ɭ�̯ʎɭ�
ʴɀˉʅ̸ɀʅɭ�˝ʄ�ʴʓʅʎ̯એ�ɧɭɡ˝ɧɭɧ�ʄ̝˝ʽ�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�˝̝ʅɀˉʓ̤ʽ̤�̯ʎɭʽ̤ɭʴ͔ɭ̤��ɧɧ̝ɭ̤̤ʓˉʅ�̯ʎɭ�ʓˉʎɭ̝ɭˉ̯�ʓˉɭʄ-
пɡʓɭˉɡʓɭ̤�ʓˉ�̚ ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�ɡ˝ˉ͔ɭ̝̤ʓ˝ˉ�̸ ˉɧɭ̝�͔ ɀ̝ʓ˝̸̤�ɭˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ�ɡ˝ˉɧʓ̯ʓ˝ˉ̤�̯ ʎɭ�̤ ̸̯ɧ͛�ɧɭʴ͔ɭ̤�ʓˉ̯˝�
̯ʎɭ�̚˝̯ɭˉ̯ʓɀʴ�˝ʄ�˝̯̚ʓʽʓ̤ʓˉʅ�ɀɠʓ˝̯ʓɡ�ʄɀɡ̯˝̝̤�ʓˉ�̸̤ɡʎ�̤̤̯͛ɭʽ̤�Юɭ�ɡ˝̝ɭ�̝̚ʓˉɡʓ̚ʴɭ�ʓˉ͔˝ʴ͔ɭ̤�ɡʎʴ˝̝˝̚ʎ͛ʴʴ�a 
р̸˝̝ɭ̤ɡɭˉɡɭ�ɀ̤�ɀ�̝ ɭɀʴ̯ʓʽɭ�ʓˉɧʓɡɀ̯˝̝�̋ ʄ�̚ ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�ɀɡ̯ʓ͔ʓ̯ ͛�̋ аɭ̝ʓˉʅ�ɀ�̄ ˝ˉʓˉ͔ɀ̤ʓ͔ɭ�ɡ˝ʽ̝̚ɭʎɭˉ̤ʓ͔ɭ�
ɡ˝ʽʽ̸ˉʓɡɀ̯ʓ˝ˉ�̔ ɭ̯ʎ˝ɧ�ɠɭ̯͕ɭɭˉ�̯ ʎɭ�̝ ɭ̤ɭɀ̝ɡʎɭ̝�ɀˉɧ�̯ ʎɭ�̔ ʓɡ̝˝˝̝ʅɀˉʓ̤ʽ�!͛�ʓˉ̯ɭʅ̝ɀ̯ʓˉʅ�̯ ʎʓ̤�ɀ̝̚̚˝ɀɡʎ�
͕ʓ̯ʎ�ɀɧ͔ɀˉɡɭɧ�̔ ɀɡʎʓˉɭ�ɹ ɭɀ̝ˉʓˉʅ�̯ ɭɡʎˉʓΌ̸ɭ̤�̯ ʎɭ�̚ ɀ̚ɭ̝�̚ ̝˝̚˝̤ɭ̤�ɀ�̔ ɭ̯ʎ˝ɧ�ʄ˝̝�ɧɭɡ˝ˉ͔˝ʴ̸̯ʓˉʅ�ɡ˝ʽ̚ʴɭ͚�
р̸˝̝ɭ̤ɡɭˉɡɭ�̤ ʓʅˉɀʴ̤�̸ ˉʓΌ̸ɭ�̯ ˝�ɭɀɡʎ�̤ ̚ɭɡʓɭ̤�Юʓ̤�ɀ̝̚̚˝ɀɡʎ�̄ ˝̯�̋ ˉʴ͛�ʎ˝ʴɧ̤�̯ ʎɭ�̚ ̝˝ʽʓ̤ɭ�̋ ʄ�ɭˉʎɀˉɡʓˉʅ�̯ ʎɭ�
ɭдɡʓɭˉɡ͛�̋ ʄ�̚ ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�̔ ʓɡ̝˝˝̝ʅɀˉʓ̤ʽ̤�ʓˉ�ɡ˝ˉ̯̝˝ʴʴɭɧ�ɭˉ͔ʓ̝˝ˉʽɭˉ̯̤�ɹ ʓʯɭ�ɠʓ˝̝ɭɀɡ̯˝̝̤�ɠ̸̯�ɀʴ̤˝�̚ ɀ͔ɭ̤�
̯ʎɭ�͕ɀ͛�ʄ˝̝�̤ʓʅˉʓпɡɀˉ̯�ɀɧ͔ɀˉɡɭʽɭˉ̯̤�ʓˉ�̸̤̤̯ɀʓˉɀɠʴɭ�ɠʓ˝ʄ̸ɭʴ�̝̚˝ɧ̸ɡ̯ʓ˝ˉ�ɀˉɧ�˝̯ʎɭ̝�ɠʓ˝̯ɭɡʎˉ˝ʴ˝ʅʓɡɀʴ�
ɀ̚̚ʴʓɡɀ̯ʓ˝ˉ̤�Юɭ�̚ɀ̚ɭ̝�̸ˉɧɭ̝̤ɡ˝̝ɭ̤�̯ʎɭ�ʓʽ̚˝̝̯ɀˉɡɭ�˝ʄ�ʓˉ̯ɭ̝ɧʓ̤ɡʓ̚ʴʓˉɀ̝͛�̝ɭ̤ɭɀ̝ɡʎ�ʓˉ�˝͔ɭ̝ɡ˝ʽʓˉʅ�̯ʎɭ�
ɡʎɀʴʴɭˉʅɭ̤�̋ ʄ�̚ ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�ɭдɡʓɭˉɡ͛�ɀˉɧ�ʎʓʅʎʴʓʅʎ̯̤�̯ ʎɭ�̚ ˝̯ɭˉ̯ʓɀʴ�̋ ʄ�ɠʓ˝ʄɭɭɧɠɀɡʯ�̚ ʎ˝̯˝ɠʓ˝̝ɭɀɡ̯˝̝̤�
̯˝�̝ɭ͔˝ʴ̸̯ʓ˝ˉʓ̤ɭ�̯ʎɭ�пɭʴɧ�˝ʄ�ɀʴʅɀʴ�ɠʓ˝̯ɭɡʎˉ˝ʴ˝ʅ ͛

Introduction

Pʎ˝̯˝̤͛ˉ̯ʎɭ̤ʓ̤� ̯ʎɭ� ʄ̸ˉɧɀʽɭˉ̯ɀʴ� ̝̚˝-
ɡɭ̤̤�ɠ͛�͕ʎʓɡʎ�̚ʴɀˉ̯̤�ɀʴʅɀɭ�ɀˉɧ�̤˝ʽɭ�

ɠɀɡ̯ɭ̝ʓɀ�ɡ˝ˉ͔ɭ̝̯�ʴʓʅʎ̯�ɭˉɭ̝ʅ͛�ʓˉ̯˝�ɡʎɭʽʓɡɀʴ�
ɭˉɭ̝ʅ ͛�ʎɀ̤�ʓʽʽɭˉ̤ɭ�ʓʽ̚ʴʓɡɀ̯ʓ˝ˉ̤�ʄ˝̝�ɠ˝̯ʎ�
ˉɀ̸̯̝ɀʴ�ɭɡ˝̤̤̯͛ɭʽ̤�ɀˉɧ�ʎ̸ʽɀˉ�ʓˉɧ̸̤̯̝ʓɭ̤�
(ɭ̤̚ʓ̯ɭ� ʓ̯̤�ɡ̝ʓ̯ʓɡɀʴ�̝˝ʴɭ� ̯ʎɭ�ɭдɡʓɭˉɡ͛�˝ʄ�
̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ� ɡ˝ˉ͔ɭ̝̤ʓ˝ˉ� ̚ɀ̝̯ʓɡ̸ʴɀ̝ʴ͛�
̸ˉɧɭ̝�͔ɀ̝͛ʓˉʅ�ɭˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ�ɡ˝ˉɧʓ̯ʓ˝ˉ̤�
̝ɭʽɀʓˉ̤�̸̤ɠ˝̯̚ʓʽɀʴ�ੲDɀʴʯ˝͕̤ʯʓ�ɭ̯�ɀʴ��
mʓˉ�ɭ̯�ɀʴ��vɭʴʓ̤�ঢ়ੳ��ˉ�ɀ�ʅʴ˝ɠɀʴ�
̤ɡɀʴɭ�̚ ʎ̯͛˝̚ʴɀˉʯ̯˝ˉ�ɡ˝ˉ͔ɭ̝̯�ɀ̝̚̚˝͚ʓʽɀ̯ɭʴ͛�
ৗ�̋ ʄ�ɀɠ̤˝̝ɠɭɧ�̚ ʎ˝̯˝ˉ̤�̯ ˝�ɡʎɭʽʓɡɀʴ�ɭˉɭ̝ʅ͛�
̯ʎ̝˝̸ʅʎ�̚ ʎ˝̯˝̤͛ˉ̯ʎɭ̤ʓ̤�͕ ʎʓʴɭ�̯ ʎɭ�̔ ɀʫ˝̝ʓ̯ ͛�
ɀɠ˝̸̯��ɀ̝ɭ�ɧʓ̤̤ʓ̚ɀ̯ɭɧ�ɀ̤�ʎɭɀ̯�ʓˉɧʓɡɀ̯ʓˉʅ�
ɀ�̝ ɭʴɀ̯ʓ͔ɭʴ͛�ɹ ˝͕�ɭдɡʓɭˉɡ͛�̋ ʄ�̚ ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�
ɡ˝ˉ͔ɭ̝̤ʓ˝ˉ�ੲmʓˉ�ɭ̯�ɀʴ�ੳ�D̸̝̯ʎɭ̝ʽ˝̝ɭ�
̸ˉɧɭ̝� ʓɧɭɀʴ� ɡ˝ˉɧʓ̯ʓ˝ˉ̤� ̯ʎɭ� ʽɀ͚ʓʽ̸ʽ�
ɭдɡʓɭˉɡ͛�˝ʄ�̚ʴɀˉ̯�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̤ʓ̤�ʓˉ�̸̤ˉ-
ʴʓʅʎ̯� ʓ̤� ৗ� ʎ˝͕ɭ͔ɭ ̝� ͕ʎɭˉ� ɀɡɡ˝̸ˉ̯ʓˉʅ�

ʄ˝̝� ̝ɭɀʴ͕˝̝ʴɧ� ʄɀɡ̯˝̝̤� ̸̤ɡʎ� ɀ̤� ʽɭɀ̸̤̝ɭɧ�
Ό̸ɀˉ̸̯ʽ�͛ʓɭʴɧ̤�ɀˉɧ�ɀɠ̤˝̝̯̚ʓ˝ˉ�ʄɀɡ̯˝̝̤�̯ʎɭ�
ɭдɡʓɭˉɡ͛�ɭ̤̯ʓʽɀ̯ɭ�ɧ̝˝̤̚�̯˝�ঢ়ৗ�ʎʓʅʎʴʓʅʎ̯-
ʓˉʅ�̯ ʎɭ�ʓˉ̯̝ʓˉ̤ʓɡ�ɹ ʓʽʓ̯ɀ̯ʓ˝ˉ̤�ɀˉɧ�̤ ̸ɠ˝̯̚ʓʽɀʴ�
ɭдɡʓɭˉɡ͛� ˝ʄ� ̚ʎ˝̯˝̤͛ˉ̯ʎɭ̤ʓ̤� ʓˉ� ˉɀ̸̯̝ɀʴ�
ɡ˝ˉɧʓ̯ʓ˝ˉ̤� ੲ!˝ʴ̯˝ˉ� ɀˉɧ�Mɀʴʴ� ঢ়ঢ়ੳ�Юʓ̤�
ʓˉɭдɡʓɭˉɡ͛�͕˝̝ʯ̤�͕ɭʴʴ�ʓˉ�ˉɀ̸̯̝ɀʴ�ɭˉ͔ʓ̝˝ˉ-
ʽɭˉ̯̤�ɠ̸̯�̚˝̤ɭ̤�ɀ�̤ʓʅˉʓпɡɀˉ̯�ɡʎɀʴʴɭˉʅɭ�ʓˉ�
ɡ˝ˉ̯̝˝ʴʴɭɧ�ɭˉ͔ʓ̝˝ˉʽɭˉ̯̤�̸̤ɡʎ�ɀ̤�ɠʓ˝̝ɭɀɡ-
̯˝̝̤�̸̤ɭɧ�ʓˉ�ɠʓ˝̯ɭɡʎˉ˝ʴ˝ʅʓɡɀʴ�ɀ̚̚ʴʓɡɀ̯ʓ˝ˉ̤
Юɭ� ɀɧ͔ɭˉ̯� ˝ʄ� ɠʓ˝ʄɭɭɧɠɀɡʯ� ̚ʎ˝̯˝ɠʓ˝-

̝ɭɀɡ̯˝̝̤�̝̚ɭ̤ɭˉ̯̤�ɀ�̝̚˝ʽʓ̤ʓˉʅ�̤˝ʴ̸̯ʓ˝ˉ�̯˝�
˝̯̚ʓʽʓ̤ɭ� ɠʓ˝̯ʓɡ� ɀˉɧ� ɀɠʓ˝̯ʓɡ� ʄɀɡ̯˝̝̤� ̯ʎɀ̯�
ʓʽ̚ɀɡ̯� ̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ� ʽʓɡ̝˝˝̝ʅɀˉʓ̤ʽ̤�
�̯̚ʓʽʓ̤ɀ̯ʓ˝ˉ�˝ʄ� ʴʓʅʎ̯�̸̯ʓʴʓ̤ɀ̯ʓ˝ˉ�͔ʓɀ�ɠʓ˝-
ʄɭɭɧɠɀɡʯ�ʎɀ̤�ɠɭɭˉ�ɧɭʽ˝ˉ̤̯̝ɀ̯ɭɧ�ʓˉ�ʎʓʅʎɭ̝�
̚ʴɀˉ̯̤�ੲ�ʎʴʽɀˉ�ɭ̯�ɀʴ��ĉɀˉ�Rɭ̝̤ɭʴ�ɭ̯�
ɀʴ�ੳ�ɠ̸̯�̯˝�ɧɀ̯ɭ�̯ʎʓ̤�̝ɭ̤ɭɀ̝ɡʎ�ʎɀ̤�ˉ˝̯�
ɠɭɭˉ�̯̝ɀˉ̤ʴɀ̯ɭɧ�ʓˉ�̯ʎɭ�ʽʓɡ̝˝ɀʴʅɀʴ�̝ɭ̤ɭɀ̝ɡʎ�
ɡ˝ʽʽ̸ˉʓ̯ ͛�!͛�ʓˉ̯ɭʅ̝ɀ̯ʓˉʅ�ɀ�ʄɭɭɧɠɀɡʯ�ɹ ˝˝̚�
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ɠɭ̯͕ɭɭˉ�̯ʎɭ�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�˝̝ʅɀˉʓ̤ʽ�ɀˉɧ�
̯ʎɭ�ʴʓʅʎ̯�̤˝̸̝ɡɭ�̯ʎɭ̤ɭ�̤̤̯͛ɭʽ̤�̝̚˝ʽʓ̤ɭ�ɀ�
ʽ˝̝ɭ�ɭдɡʓɭˉ̯�ɭˉɭ̝ʅ͛�ɡ˝ˉ͔ɭ̝̤ʓ˝ˉ�̝̚˝ɡɭ̤̤�
Юɭ� ɀɧ˝̯̚ʓ˝ˉ� ˝ʄ� ̸̤ɡʎ� ̯ɭɡʎˉ˝ʴ˝ʅ͛� ɡ˝̸ʴɧ�
ʎɭ̝ɀʴɧ�ɀ�̤ʓʅˉʓпɡɀˉ̯�ʴɭɀ̚�ʄ˝̝͕ɀ̝ɧ�ʓˉ�ɭˉʎɀˉɡ-
ʓˉʅ�ɭˉɭ̝ʅ͛�̸̤ɭ�ɭдɡʓɭˉɡ͛�ɀˉɧ�͛ʓɭʴɧ�͕ʓ̯ʎ�
ɠ̝˝ɀɧ�ʓʽ̚ʴʓɡɀ̯ʓ˝ˉ̤�ʄ˝̝�̸̤̤̯ɀʓˉɀɠʴɭ�̝̚˝ɧ̸ɡ-
̯ʓ˝ˉ�̋ ʄ�ɠʓ˝ʄ̸ɭʴ�ੲ!̝ɭˉˉɀˉ�ɀˉɧ��͕ɭˉɧɭ��
M˝ɀˉʅ�ɭ̯�ɀʴ�ৗ�Ñɭˉʅ�ɭ̯�ɀʴ��Ôɀʄɀ�ɭ̯�
ɀʴ�ੳ�̚ʎɀ̝ʽɀɡɭ̸̯ʓɡɀʴ̤�ੲm̸�ɭ̯�ɀʴ�ੳ�
ʎ̸ʽɀˉ� ɡ˝ˉ̸̤ʽ̯̚ʓ˝ˉ� ੲĐɀˉʅ� ɭ̯� ɀʴ� ੳ�
ˉ̸̯̝ɀɡɭ̸̯ʓɡɀʴ̤�ੲ�ʓɡ˝ʴɭ̯̯ʓ�ੳ�ɀΌ̸ɀɡ̸ʴ̸̯̝ɭ�
ʄɭɭɧ�ੲMɀˉ�ɭ̯�ɀʴ�ঢ়ੳ�ɀˉɧ�͕ ɀ̤̯ɭ͕ɀ̯ɭ̝�̯ ̝ɭɀ̯-
ʽɭˉ̯�ੲÛ̝ʓʽ˝ˉʅʯ˝ʴ�ɭ̯�ɀʴ�ੳ�Юʓ̤�̚ɀ̚ɭ̝�
̝̚ɭ̤ɭˉ̯̤�ɀˉ�ɭ͚̚ʴ˝̝ɀ̯ʓ˝ˉ�˝ʄ�̯ʎɭ�ɠʓ˝ʄɭɭɧɠɀɡʯ�
̚ʎ˝̯˝ɠʓ˝̝ɭɀɡ̯˝̝�ɡ˝ˉɡɭ̯̚�ɧɭʴ͔ʓˉʅ�ʓˉ̯˝�̯ʎɭ�
̯ɭɡʎˉ˝ʴ˝ʅʓɡɀʴ�̚ ɀ̯ʎ̤�̯ ʎɀ̯�̔ ʓʅʎ̯�ɹ ɭɀɧ�̯ ˝�̤ ̸ɡʎ�
ɀ�ɠ̝ɭɀʯ̯ʎ̝˝̸ʅʎ�ʓˉ�̯ʎɭ�̸̤̯ɧ͛�˝ʄ�ɀˉɧ�ɀ̚̚ʴʓɡɀ-
̯ʓ˝ˉ̤�͕ʓ̯ʎ�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�ʽʓɡ̝˝˝̝ʅɀˉʓ̤ʽ̤

Biofeedback: a two-way conversation
Ûʓʽ̚ʴ͛� ̸̯̚� ̯ʎɭ� ɡ˝ˉɡɭ̯̚� ˝ʄ� ɠʓ˝ʄɭɭɧɠɀɡʯ�
ʓ̤� ɀ� ̯͕˝͕ɀ͛� ɡ˝ʽʽ̸ˉʓɡɀ̯ʓ˝ˉ� ɠɭ̯͕ɭɭˉ� ɀ�
ʽʓɡ̝˝˝̝ʅɀˉʓ̤ʽ�ɀˉɧ�̯ ʎɭ�̝ ɭ̤ɭɀ̝ɡʎɭ ̝�D˝̝�̤ ̸ɡʎ�
ɀ�̤̤̯͛ɭʽ�̯˝�͕˝̝ʯ�͕ɭ�ˉɭɭɧ�̯˝�ʎɀ͔ɭ�ɀˉ�ɭаɭɡ-
̯ʓ͔ɭ�ɡ˝ʽʽ̸ˉʓɡɀ̯ʓ˝ˉ�̤ ̤̯͛ɭʽ�̯ ʎɀ̯�ɀʴʴ˝͕̤�̸ ̤�̯ ˝�
ʅɭ̯�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�ʄ̝˝ʽ�̯ ʎɭ�̔ ʓɡ̝˝˝̝ʅɀˉʓ̤ʽ�ੲੳ�
ʓˉ�̝ɭɀʴ̯ʓʽɭ�ੲੳ�ˉ˝ˉʓˉ͔ɀ̤ʓ͔ɭʴ ͛�ɀˉɧ�ੲৗੳ�̯ʎɭ�
ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�ˉɭɭɧ̤�̯˝�ɠɭ�ɡ˝ʽ̚ʴɭ͚�ɭˉ˝̸ʅʎ�
̯˝� ɧɭ̤ɡ̝ʓɠɭ� ɀ̤� ʽɀˉ͛� ʓˉ̯ɭ̝ˉɀʴ� ɠʓ˝ʴ˝ʅʓɡɀʴ�
̝̚˝ɡɭ̤̤ɭ̤�ɀ̤�̚˝̤̤ʓɠʴɭ
�̯�̯ ʎɭ�ɡ˝̝ɭ�̋ ʄ�̯ ʎʓ̤�ʓˉˉ˝͔ɀ̯ʓ͔ɭ�ɀ̝̚̚˝ɀɡʎ�ʓ̤�

̯ʎɭ�̸ ̯ʓʴʓ̤ɀ̯ʓ˝ˉ�̋ ʄ�ɡʎʴ˝̝˝̚ʎ͛ʴʴ�a�р̸˝̝ɭ̤ɡɭˉɡɭ�
ɀ̤� ɀ� ̝ɭɀʴ̯ʓʽɭ� ʓˉɧʓɡɀ̯˝̝�˝ʄ� ̯ʎɭ�̚ʎ˝̯˝̤͛ˉ-
̯ʎɭ̯ʓɡ�ɀˉɧ�ɠ͛�ɭ͚̯ɭˉ̤ʓ˝ˉ�ɠʓ˝ʴ˝ʅʓɡɀʴ�̤̯ɀ̸̯̤�˝ʄ�
̯ʎɭ�ɡɭʴʴ�"ʎʴ˝̝˝̚ʎ͛ʴʴ�a�р̸˝̝ɭ̤ɡɭˉɡɭ�ʓ̤�ɀ�ʯɭ͛�
ˉ˝ˉʓˉ͔ɀ̤ʓ͔ɭ� ʓˉɧʓɡɀ̯˝̝�˝ʄ�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�
ɀɡ̯ʓ͔ʓ̯ ͛� ̤̚ɭɡʓпɡɀʴʴ͛� ˝ʄ� ̚ʎ˝̯˝̤̤̯͛ɭʽ� RR�
ੲÑÛRRੳ�ɀˉɧ�ʓ̤�ɭ͚̯ɭˉ̤ʓ͔ɭʴ͛�̸̤ɭɧ�ʓˉ�ɀʴʅɀʴ�ɀˉɧ�
̚ʴɀˉ̯� ̝ɭ̤ɭɀ̝ɡʎ� ੲÑɀ̚ɀʅɭ˝̝ʅʓ˝̸�ɀˉɧ�E˝͔ʓˉ-
ɧʫɭɭ�ੳ�Юɭ�̝̚ʓˉɡʓ̚ʴɭ�˝ʄ�ɡʎʴ˝̝˝̚ʎ͛ʴʴ�a 
р̸˝̝ɭ̤ɡɭˉɡɭ�ɀˉɀʴ̤͛ʓ̤�ʓ̤�ɠɀ̤ɭɧ�˝ˉ�̯ʎɭ�ʄɀɡ̯�

̯ʎɀ̯�ʴʓʅʎ̯�ɭˉɭ̝ʅ͛�ɀɠ̤˝̝ɠɭɧ�ɠ͛�ɡʎʴ˝̝˝̚ʎ͛ʴʴ�
ʽ˝ʴɭɡ̸ʴɭ̤�ɡɀˉ�ʎɀ͔ɭ�̯ʎ̝ɭɭ�ʄɀ̯ɭ̤�ʓ̯�ɡɀˉ�ɧ̝ʓ͔ɭ�
̚ʎ˝̯˝̤͛ˉ̯ʎɭ̤ʓ̤�ੲ̚ʎ˝̯˝ɡʎɭʽʓ̤̯̝͛ੳ�ɠɭ�ɧʓ̤̤ʓ-
̚ɀ̯ɭɧ�ɀ̤�ʎɭɀ̯�̋ ̝�ɠɭ�̝ ɭɭʽʓ̯̯ɭɧ�ɀ̤�ɹ ʓʅʎ̯ઃ̯ʎɭ�
ʴɀ̯̯ɭ̝�ʓ̤�ɡʎʴ˝̝˝̚ʎ͛ʴʴ�a�р̸˝̝ɭ̤ɡɭˉɡɭ�Юɭ̤ɭ�
̝̚˝ɡɭ̤̤ɭ̤�ɀ̝ɭ�ʓˉ̯ɭ̝ɧɭ̚ɭˉɧɭˉ̯�ʽɭɀˉʓˉʅ�ɀˉ�
ʓˉɡ̝ɭɀ̤ɭ�ʓˉ�̯ʎɭ�ɭдɡʓɭˉɡ͛�˝ʄ�˝ˉɭ�ʴɭɀɧ̤�̯˝�ɀ�
ɧɭɡ̝ɭɀ̤ɭ�ʓˉ�̯ ʎɭ�̋ ̯ʎɭ̝̤�Юɭ̝ɭʄ˝̝ɭ�ɠ͛�̔ ɭɀ̸̤̝-
ʓˉʅ�̯ʎɭ�͛ʓɭʴɧ�˝ʄ�ɡʎʴ˝̝˝̚ʎ͛ʴʴ�a�р̸˝̝ɭ̤ɡɭˉɡɭ�
ʓˉ̤ʓʅʎ̯̤�ɡɀˉ�ɠɭ�ʅɀʓˉɭɧ�ʓˉ̯˝�ɡʎɀˉʅɭ̤�ʓˉ�̯ʎɭ�
ɭдɡʓɭˉɡ͛�˝ʄ�̚ʎ˝̯˝ɡʎɭʽʓ̤̯̝ ͛�Юɭ�ʽɭ̯ʎ˝ɧ�
ʓ̤�̝ɭ̤̚˝ˉ̤ʓ͔ɭ�ɭˉ˝̸ʅʎ�̯˝�̝̚˝͔ʓɧɭ�ʓˉ̤ʓʅʎ̯�˝ˉ�
̯ʎɭ�ʓʽ̚ɀɡ̯�˝ʄ�ɭˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ�͔ɀ̝ʓɀɠʴɭ̤�˝ˉ�
̯ʎɭ�ɡɭʴʴ�͕ ʎʓɡʎ�̔ ˝̤̯�ɡ˝ʽʽ˝ˉʴ͛�ʓˉɡʴ̸ɧɭ�ɠ̸̯�
ɀ̝ɭ�ˉ˝̯�ʴʓʽʓ̯ɭɧ�̯˝�ʴʓʅʎ̯�ʓˉ̯ɭˉ̤ʓ̯͛�ੲMɭ̝ɧɭɀˉ�
ɭ̯�ɀʴ�ੳ�ɹ ʓʅʎ̯�̤ ̚ɭɡ̯̝ɀ�ੲ!ɭ̝ˉɄ̯�ɭ̯�ɀʴ��
Mɭ̝ɧɭɀˉ�ɭ̯�ɀʴ�ੳ�̯ ɭʽ̚ɭ̝ɀ̸̯̝ɭ�ੲMɭ̝ɧɭɀˉ�
ɭ̯�ɀʴ�ৗ�Ûɀʴʴɭʎ�ɀˉɧ�vɡvʓˉˉ�ੳ�̚M�
ੲ!ɭʎ̝ɭˉɧ̯�ɭ̯�ɀʴ�ੳ�ɀˉɧ�ˉ̸̯̝ʓɭˉ̯̤�ੲ�ɀʅʓ�
ɭ̯�ɀʴ�ৗੳ�D̸̝̯ʎɭ̝ʽ˝̝ɭ�ɧ̸ɭ�̯˝�̯ʎɭ�ɡ˝ʽ-
̚ʴɭ͚�ʓˉ̯ɭ̝ɡ˝ˉˉɭɡ̯ʓ͔ʓ̯͛�˝ʄ�ɡɭʴʴ̸ʴɀ̝�̝̚˝ɡɭ̤̤ɭ̤�
ɡʎʴ˝̝˝̚ʎ͛ʴʴ�a�р̸˝̝ɭ̤ɡɭˉɡɭ�ɭʽʓ̯̯ɭɧ�ɧ̸̝ʓˉʅ�
̚ʎ˝̯˝̤͛ˉ̯ʎɭ̤ʓ̤� ̤ɭ̝͔ɭ̤� ɀ̤� ɀ�͕ʓˉɧ˝͕� ʓˉ̯˝�
̯ʎɭ�ʓˉˉɭ̝�͕˝̝ʯʓˉʅ̤�̯ʎɭ�ɡɭʴʴ�̯ʎɀ̯�ʅ˝�ɠɭ͛˝ˉɧ�
̯ʎɭ�ɡʎʴ˝̝˝̚ʴɀ̤̯�ੲ!ɀʓʴʴɭ̸ʴ�ɭ̯�ɀʴ�ੳ�(ɀ̯ɀ�
ɧɭ̝ʓ͔ɭɧ�ʄ̝˝ʽ�̸̤ɡʎ�ʽɭɀ̸̤̝ɭʽɭˉ̯̤�͕ʓʴʴ�ʄ˝̝ʽ�
the communication “language” that the 
̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�ʽʓɡ̝˝˝̝ʅɀˉʓ̤ʽ�̸̤ɭ̤�ʓˉ�̯ʎʓ̤�
̯͕˝͕ɀ͛�ɡ˝ˉ͔ɭ̝̤ɀ̯ʓ˝ˉ
�ˉɭ�̔ ɀ͛�ɀ̤ʯ�ɀ̯�̯ ʎʓ̤�̚ ˝ʓˉ̯�ʅʓ͔ɭˉ�̯ ʎɀ̯�̯ ʎɭ�

ʽɭ̯ʎ˝ɧ�˝ʄ�ɡ˝ʽʽ̸ˉʓɡɀ̯ʓ˝ˉ�ɭ͚ʓ̤̯̤�͕ʎ͛�ɀ̝ɭ�
̯ʎɭ̝ɭ�ˉ˝�ɠʓ˝ʄɭɭɧɠɀɡʯ�̚ʎ˝̯˝ɠʓ˝̝ɭɀɡ̯˝̝̤�ʓˉ�
̸̤ɭਗ਼�æ˝�ɀ̝̚̚˝̝̚ʓɀ̯ɭʴ͛�ɀˉ̤͕ɭ̝�̯ʎʓ̤�Ό̸ɭ̤̯ʓ˝ˉ�
̯ʎɭ̝ɭ�ɀ̝ɭ�̯͕˝�ɡʎɀʴʴɭˉʅɭ̤�͕ʓ̯ʎ�ɡʎʴ˝̝˝̚ʎ͛ʴʴ�
a�р̸˝̝ɭ̤ɡɭˉɡɭ�̯ʎɀ̯�ˉɭɭɧ�̯˝�ɠɭ�̚˝ʓˉ̯ɭɧ�˝̸̯�
п̝̤̯�̯ ʎɭ�̤ ʓʅˉɀʴ�ʓ̤�ɡ˝ʽ̚ʴɭ͚�ɀˉɧ�ɀ̝ʅ̸ɀɠʴ͛�̄ ˝̯�
ʄ̸ʴʴ͛�̸ ˉɧɭ̝̤̯˝˝ɧ�ʓ̯ઑ̤�͕ ʓɧɭʴ͛�ɀɡɡɭ̯̚ɭɧ�̯ ʎɀ̯�ʓ̯�
̝̚˝͔ʓɧɭ̤�̝ʓɡʎ�ʓˉ̤ʓʅʎ̯�ʓˉ̯˝�̯ʎɭ�ɡɭʴʴઑ̤�ɠʓ˝ʴ˝ʅ ͛�
ɠ̸̯�͕ɭ�˝ˉʴ͛�̸ˉɧɭ̝̤̯ɀˉɧ�̤ʽɀʴʴ�ʄ̝ɀɡ̯ʓ˝ˉ̤�˝ʄ�
̯ʎɀ̯�̤ ʓʅˉɀʴ�Ûɭɡ˝ˉɧ�ɭɀɡʎ�̤ ̚ɭɡʓɭ̤�ʎɀ̤�ʓ̯̤�̋ ͕ˉ�
̸ˉʓΌ̸ɭ�ɠʓ˝ʴ˝ʅʓɡɀʴ�̝ɭ̤̚˝ˉ̤ɭ�͕ʎʓɡʎ�̝ɭ̸̤ʴ̯̤�
ʓˉ�ɀ�р̸˝̝ɭ̤ɡɭˉɡɭ�̤ʓʅˉɀʴ�͕ʎʓɡʎ�̯˝�ɀ�ʴɀ̝ʅɭ�
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ɭ͚̯ɭˉ̯� ʓ̤� ̸ˉʓΌ̸ɭ� ̯˝� ̯ʎɀ̯� ̤̚ɭɡʓɭ̤�Ċʎʓʴɭ�
ˉ˝̯�ɀˉ�ɭɀ̤͛�̸ˉɧɭ̝̯ɀʯʓˉʅ�̯ʎʓ̤�ʓ̤�ɀɡ̸̯ɀʴʴ͛�ɀ�
̤˝ʴ͔ɀɠʴɭ�̝̚˝ɠʴɭʽ�R̯�ʓ̤�͕˝̝̯ʎ�ʅʓ͔ʓˉʅ�̤˝ʽɭ�
ɭ͚ɀʽ̚ʴɭ̤� ˝ʄ� р̸˝̝˝ʽɭ̯̝͛� ɧɀ̯ɀ� ̸̤ɭɧ� ʄ˝̝�
˝̯̚ʓʽʓ̤ɀ̯ʓ˝ˉ�̸̤ɡʎ�ɀ̤�ʅ̝˝͕̯ʎ�̯ɭʽ̚ɭ̝ɀ̸̯̝ɭ�
ੲÔɀˉʅʴ˝͔Ʉ�ɭ̯� ɀʴ� ঢ়ੳ� ʅʴ͛ɡ˝ʅɭˉ�ɡ˝ˉ̯ɭˉ̯�
ੲmɀʯɀ̯˝̤�ɭ̯�ɀʴ�ੳ�ɠʓ˝ʽɀ̤̤�̝̚˝ɧ̸ɡ̯ʓ˝ˉ�
ੲvɀ̤˝ʫʛɧɭʯ� ɭ̯� ɀʴ� ੳ� ɀˉɧ�ʅɭˉɭ̝ɀʴʴ͛� ɀ̤�
ɀˉ�ʓˉɧʓɡɀ̯˝̝�ʄ˝̝�ˉ̸̯̝ʓɭˉ̯�̤̯̝ɭ̤̤�ੲÑɀ̝ʯʎʓʴʴ�ɭ̯�
ɀʴ�ੳ���̤̯̝ɀ̯ɭʅ͛�̤ʓʽʓʴɀ̝�̯˝�̯ʎɀ̯�̸̤ɭɧ�ʓˉ�
ʽɭɧʓɡɀʴ�̤ɡʓɭˉɡɭ̤�ੲÛɀʅɀ̝�ɭ̯�ɀʴ�ੳ�ɡ˝̸ʴɧ�
ɠɭ�ɀ̚̚ʴʓɭɧ�ʎɭ̝ɭ�Ôɭ̤ɭɀ̝ɡʎɭ̝̤�ɡ˝̸ʴɧ�̸̯ʓʴʓ̤ɭ�
̸̤̚ɭ̝͔ʓ̤ɭɧ�ʽɀɡʎʓˉɭʴɭɀ̝ˉʓˉʅ� ɀ̝̚̚˝ɀɡʎɭ̤�
̸̤ɡʎ�ɀ̤�ˉɭ̸̝ɀʴ�ˉɭ̯͕˝̝ʯ̤�̝ɀˉɧ˝ʽ�ʄ˝̝ɭ̤̯̤�
˝̝� ̤ʓʽʓʴɀ̝� ɀ̝ɡʎʓ̯ɭɡ̸̯̝ɭ̤� ɡ˝ʽɠʓˉɭɧ� ͕ʓ̯ʎ�
̤̤̯͛ɭʽɀ̯ʓɡ�ɭ͚̚ɭ̝ʓʽɭˉ̯ɀ̯ʓ˝ˉ�!͛�ɭ͚̚˝̤ʓˉʅ�
ʽʓɡ̝˝˝̝ʅɀˉʓ̤ʽ̤�̯˝�ɀ�͕ʓɧɭ�̝ɀˉʅɭ�˝ʄ�ɭˉ͔ʓ̝˝ˉ-
ʽɭˉ̯ɀʴ�ɡ˝ˉɧʓ̯ʓ˝ˉ̤�̝ ɭ̤ɭɀ̝ɡʎɭ̝̤�ɡ˝̸ʴɧ�̝ ɭɡ˝̝ɧ�
̤̚ɭɡʓпɡ�р̸˝̝ɭ̤ɡɭˉɡɭ�̝ɭ̤̚˝ˉ̤ɭ̤�ʅɭˉɭ̝ɀ̯ʓˉʅ�
ɧɀ̯ɀ� ̯ʎɀ̯� ɡ˝̸ʴɧ� ̯̝ɀʓˉ� ʽɀɡʎʓˉɭʴɭɀ̝ˉʓˉʅ�
ɀʴʅ˝̝ʓ̯ʎʽ̤� ʄ˝̝� ʽ˝̝ɭ� ɀɡɡ̸̝ɀ̯ɭ� ɡʴɀ̤̤ʓпɡɀ-
̯ʓ˝ˉ�Юʓ̤�ɭ͚̚ɭ̝ʓʽɭˉ̯ɀʴ�̤̯̝ɀ̯ɭʅ͛�ɧ˝ɭ̤�ˉ˝̯�
̝ɭΌ̸ʓ̝ɭ�̤ʓʅˉʓпɡɀˉ̯�ɀ�̝̚ʓ˝̝ʓ�ʯˉ˝͕ʴɭɧʅɭ�˝ʄ�
̯ʎɭ�ʽʓɡ̝˝ɀʴʅɀɭ�̝̚˝̚ɭ̝̯ʓɭ̤�˝̝�̚ʎ˝̯˝̚ʎ̤͛ʓ-
˝ʴ˝ʅʓɡɀʴ�̚ ̝˝̚ɭ̝̯ʓɭ̤�ʓ̯�̝ ɭΌ̸ʓ̝ɭ̤�ʎ˝͕ɭ͔ɭ ̝�ɀˉ�
ɀɧɧʓ̯ʓ˝ˉɀʴ�̔ ɭɀ̸̤̝ɭʽɭˉ̯�̋ ʄ�ɡɭʴʴ�ʎɭɀʴ̯ʎ�͕ ʎʓɡʎ�
͕ʓʴʴ� ɠɭ� ̸̤ɭɧ� ̯˝� ɡʴɀ̤̤ʓʄ͛� ̯ʎɭ� р̸˝̝ɭ̤ɡɭˉɡɭ�
ʽɭɀ̸̤̝ɭʽɭˉ̯̤�Юʓ̤�ɀ̝̚̚˝ɀɡʎ�͕ʓʴʴ�̝̚˝͔ʓɧɭ�
ɀ�Ô˝̤ɭ̯̯ɀ�̤̯˝ˉɭએ̯͛̚ɭ�˝ʄ�ɧɭɡ˝ˉ͔˝ʴ̸̯ʓ˝ˉ�˝ʄ�
̯ʎɭ�ɡʎʴ˝̝˝̚ʎ͛ʴʴ�̤ ʓʅˉɀʴ�ɭˉɀɠʴʓˉʅ�̯ ʎɭ�̯ ͕˝͕ɀ͛�
ɡ˝ʽʽ̸ˉʓɡɀ̯ʓ˝ˉ�Ñɀ̝̯ʓɀʴ�̸̤ɡɡɭ̤̤�ʎɀ̤�ɀʴ̝ɭɀɧ͛�
ɠɭɭˉ�̤ʎ˝͕ˉ�ʓˉ�̸̤ʓˉʅ�ʽɀɡʎʓˉɭʴɭɀ̝ˉʓˉʅ�̯˝�
ɧɭɡ˝ˉ͔˝ʴ̸̯ɭ�̯ ʎɭ�̤ ʓʅˉʓпɡɀˉɡɭ�̋ ʄ�р̸˝̝ɭ̤ɡɭˉɡɭ�
ɧɀ̯ɀ�ʄ̝˝ʽ�̤ɀ̯ɭʴʴʓ̯ɭ� ʓʽɀʅɭ̝͛�ੲ!ɀ̝̯˝ʴɧ�ɀˉɧ�
iʴ̸ɡͥɭʯ� ৗ� mʓ̸� ɭ̯� ɀʴ� ੳ� ɀˉɧ� ̯ɭ̝-
̝ɭ̤̯̝ʓɀʴ�ʽɭɀ̸̤̝ɭʽɭˉ̯̤�ੲÔ͛ɠʯɀ�ɭ̯�ɀʴ�ঢ়ੳ�
Юʓ̤�ɡɀˉ�ɠɭ�̯ɀʯɭˉ�ɀ�̤̯ɭ̚�ʄ˝̝͕ɀ̝ɧ�ɠ͛�̸̤ʓˉʅ�ɀ�
ʅɭˉɭ̝ɀ̯ʓ͔ɭ�ɀɧ͔ɭ̝̤ɀ̝ʓɀʴ�ˉɭ̯͕˝̝ʯ�̯̝ɀʓˉɭɧ�˝ˉ�
̯ʎɭ�ɭ͚̚ɭ̝ʓʽɭˉ̯ɀʴ�ɧɀ̯ɀ�̯˝�ʅɭˉɭ̝ɀ̯ɭ�̤ʓʅˉɀʴ̤�
̯ʎɀ̯�̯ʎɭ�˝̝ʅɀˉʓ̤ʽ̤�ɡɀˉ�ʴʓʯɭʴ͛�̝̚˝ɧ̸ɡɭ�ɠ̸̯�
ʎɀ͔ɭ�̄ ˝̯�ɠɭɭˉ�̝ ɭɡ˝̝ɧɭɧ�ʓˉ�̯ ʎɭ�ʓˉʓ̯ʓɀʴ�ɧɀ̯ɀ̤ɭ̯�
ੲ"ʎɭˉ�ɭ̯�ɀʴ�ੳ

�̸̤̤ʽʓˉʅ�̯ʎɭ�ʽɭɀˉ̤�˝ʄ�ɡ˝ʽʽ̸ˉʓɡɀ̯ʓ˝ˉ�
ɀ̝ɭ�̝ ɭ̤˝ʴ͔ɭɧ�ɀ̯�̤ ʓˉʅʴɭɡɭʴʴ�ɹ ɭ͔ɭʴ�ɀˉ�ɀɧɧʓ̯ʓ˝ˉɀʴ�
ɡ˝ʽ̚ʴʓɡɀ̯ʓ˝ˉ�ɀ̝ʓ̤ɭ̤� ̯ʎɭ�̸ˉɀ͔˝ʓɧɀɠʴɭ�ʎɭ̯-
ɭ̝˝ʅɭˉɭʓ̯͛�ʄ˝̸ˉɧ�ʓˉ�ɀ�̚˝̸̚ʴɀ̯ʓ˝ˉ�˝ʄ�ɡɭʴʴ̤�
Ôɭɀʴʓ̤̯ʓɡɀʴʴ ͛�ɀ�ɠʓ˝ʄɭɭɧɠɀɡʯ�̤ ̤̯͛ɭʽ�͕ ʓʴʴ�͕ ˝̝ʯ�
͕ʓ̯ʎ�ɀ̤͛ˉɡʎ̝˝ˉ˝̸̤�ɀˉɧ�ʎɭ̯ɭ̝˝ʅɭˉɭ˝̸̤�ɡɭʴʴ�
ɡ̸ʴ̸̯̝ɭ̤�Юʓ̤�ʽɭɀˉ̤�̯ʎɀ̯�ɀ̯�ɀˉ͛�ʅʓ͔ɭˉ�̯ʓʽɭ�
̯ʎɭ�̚ ˝̸̚ʴɀ̯ʓ˝ˉ�ʓ̤�ɡ˝ʽ̚˝̤ɭɧ�̋ ʄ�ɡɭʴʴ̤�ɀ̯�ɧʓаɭ̝-
ɭˉ̯�̤ ̯ɀʅɭ̤�̋ ʄ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�͕ ʎʓɡʎ�͕ ʓʴʴ�ɹ ʓʯɭʴ͛�
ʽɀʯɭ�̤ʓʅˉɀʴ�ɧɭɡ˝ˉ͔˝ʴ̸̯ʓ˝ˉ�ʽ˝̝ɭ�ɧʓдɡ̸ʴ̯�
f̸̤̯� ɀ̤� ɠɭʄ˝̝ɭ� ̯ʎʓ̤� ʓ̤� ˉ˝̯� ɀˉ� ̸ˉ̤˝ʴ͔ɀɠʴɭ�
̝̚˝ɠʴɭʽ

Communication with populations: 
from 1 to many cells

Rˉ�ɀɧ͔ɀˉɡʓˉʅ�̯ʎɭ�пɭʴɧ�˝ʄ�ɠʓ˝ʄɭɭɧɠɀɡʯ�̚ʎ˝-
̯˝ɠʓ˝̝ɭɀɡ̯˝̝̤� ɀ� ʯɭ͛� ɡ˝ˉ̤ʓɧɭ̝ɀ̯ʓ˝ˉ� ʓ̤� ̯ʎɭ�
ʎɭ̯ɭ̝˝ʅɭˉɭʓ̯͛�ʓˉʎɭ̝ɭˉ̯�ʓˉ�̚˝̸̚ʴɀ̯ʓ˝ˉ̤�˝ʄ�
ʽʓɡ̝˝ɀʴʅɀɭ��̤�̤ʎ˝͕ˉ�ɠ͛�̯ʎɭ�ɭʴɭʅɀˉ̯�̸̤ɭ�
˝ʄ�ɀ�ʽʓɡ̝˝̤ɡ˝̚ɭ�п̯̯ɭɧ�͕ʓ̯ʎ�ɀ�р̸˝̝˝ʽɭ̯ɭ̝�
ੲæ̝ɀʽ̚ɭ�ɭ̯�ɀʴ�ੳ�̔ ʓɡ̝˝ɀʴʅɀʴ�̚ ˝̸̚ʴɀ̯ʓ˝ˉ̤�
ɭ͚ʎʓɠʓ̯� ɡ˝ˉ̤ʓɧɭ̝ɀɠʴɭ� ͔ɀ̝ʓɀ̯ʓ˝ˉ� ʓˉ�р̸˝̝ɭ̤-
ɡɭˉɡɭ�̝ ɭ̤̚˝ˉ̤ɭ�ɀʽ˝ˉʅ�ʓˉɧʓ͔ʓɧ̸ɀʴ�ɡɭʴʴ̤�Ċʎɭˉ�
̤ɡɀʴʓˉʅ̸̚�̯ʎɭ�ʽɭɀ̸̤̝ɭʽɭˉ̯̤�̯ʎʓ̤�͔ɀ̝ʓɀɠʓʴ-
ʓ̯͛�ɀ͔ɭ̝ɀʅɭ̤�̋ ̸̯�ɀˉɧ�̚ ̝˝͔ʓɧɭ̤�ɀ�̤ ʓˉʅʴɭ�̤ ʓʅˉɀʴ�
̝ɭ̝̚ɭ̤ɭˉ̯ʓˉʅ�̯ʎɭ�ɭˉ̯ʓ̝ɭ�̚˝̸̚ʴɀ̯ʓ˝ˉ�v˝̝ɭ�
̝ɭɡɭˉ̯�̝ɭ̤ɭɀ̝ɡʎ�ɧɭʽ˝ˉ̤̯̝ɀ̯ɭ̤�̯ʎɭ�̸̯ʓʴʓ̯͛�˝ʄ�
ʽʓɡ̝˝р̸ʓɧʓɡ�̚ ʎ˝̯˝ɠʓ˝̝ɭɀɡ̯˝̝̤�ʓˉ�̋ ɠ̤ɭ̝͔ʓˉʅ�
ɀˉɧ�ɡ̸ʴ̯ʓ͔ɀ̯ʓˉʅ�̔ ʓɡ̝˝ɀʴʅɀʴ�ɡɭʴʴ̤�ɀ̯�̯ ʎɭ�̤ ʓˉʅʴɭ
ɡɭʴʴ�ʴɭ͔ɭʴઃɀ�ɡ̸̝ɡʓɀʴ�̤̯ɭ̚�ʓˉ�̸ˉɧɭ̝̤̯ɀˉɧʓˉʅ�
̚˝̸̚ʴɀ̯ʓ˝ˉ�ɧ͛ˉɀʽʓɡ̤�ੲĊɭ̤̯ɭ̝͕ɀʴɠɭ̤ʴ˝ʎ�ɭ̯�
ɀʴ�ঢ়ੳ�Rˉ�̯ ʎʓ̤�ɡ˝ˉ̯ɭ͚̯�̯ ʎɭ�̯ ̝ɀˉ̤ʓ̯ʓ˝ˉ�ʄ̝˝ʽ�
ʓˉɧʓ͔ʓɧ̸ɀʴɡɭʴʴ�ɀˉɀʴ̤͛ʓ̤�̯˝�̚˝̸̚ʴɀ̯ʓ˝ˉʴɭ͔ɭʴ�
ɡ˝ʽʽ̸ˉʓɡɀ̯ʓ˝ˉ�̚ ̝ɭ̤ɭˉ̯̤�̸ ˉʓΌ̸ɭ�ɡʎɀʴʴɭˉʅɭ̤�
ɀˉɧ�̋ ̚̚˝̸̝̯ˉʓ̯ʓɭ̤���̤ ʓˉʅʴɭ�ɡɭʴʴ�̚ ʎ˝̯˝ɠʓ˝̝ɭ-
ɀɡ̯˝̝�ɀʴʴ˝͕̤�ʄ˝̝�̯ʎɭ�ɡ˝ˉ̯̝˝ʴʴɭɧ�ɡ̸ʴ̯ʓ͔ɀ̯ʓ˝ˉ�
˝ʄ�ʽʓɡ̝˝ɀʴʅɀɭ�̝̚˝͔ʓɧʓˉʅ�ɀ�̚ʴɀ̯ʄ˝̝ʽ�͕ʎɭ̝ɭ�
ʓˉɧʓ͔ʓɧ̸ɀʴ�ɡɭʴʴ̤�˝̝�̤ʽɀʴʴ�ɀс̝ɭʅɀ̯ɭ̤�ɡɀˉ�ɠɭ�
̸̤̯ɧʓɭɧ� ʓˉ� ʓ̤˝ʴɀ̯ʓ˝ˉ� ̸ˉɧɭ̝� ͕ɭʴʴɧɭпˉɭɧ�
ɡ˝ˉɧʓ̯ʓ˝ˉ̤�Юʓ̤�ɀ̝̚̚˝ɀɡʎ�ʓ̤�ʓˉ̸̤̯̝ʽɭˉ̯ɀʴ�
ʓˉ�ɧʓ̤ɡɭ̝ˉʓˉʅ�̯ ʎɭ�̝ ɭ̤̚˝ˉ̤ɭ̤�̋ ʄ�̔ ʓɡ̝˝ɀʴʅɀɭ�ɀ̯�
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͔ɀ̝ʓ˝̸̤�ɧɭ͔ɭʴ˝̚ʽɭˉ̯ɀʴ�̤ ̯ɀʅɭ̤�ɀˉɧ�̯ ˝�͔ ɀ̝͛ʓˉʅ�
ɭˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ�̤̯ʓʽ̸ʴʓ
íˉɧɭ̝̤̯ɀˉɧʓˉʅ�̯ ʎɭ�̄ ̸ɀˉɡɭ̤�̋ ʄ�ʓˉɧʓ͔ʓɧ̸ɀʴ�

ɡɭʴʴ̸ʴɀ̝�̝ɭ̤̚˝ˉ̤ɭ̤�͕ʓ̯ʎʓˉ�ɀ�̚˝̸̚ʴɀ̯ʓ˝ˉ�ʓ̤�
ɡ̝ʓ̯ʓɡɀʴ�ʄ˝̝�ɧɭ͔ɭʴ˝̚ʓˉʅ�ɀ�ɡ˝ʽ̝̚ɭʎɭˉ̤ʓ͔ɭ�ɠʓ˝-
ʄɭɭɧɠɀɡʯ�̤̤̯͛ɭʽ�Юɭ�̝ɀ̯ʓ˝ˉɀʴɭ�ɠɭʎʓˉɧ�ʓ̯�ʓ̤�
̯˝�ɡʴɀ̝ʓʄ͛�ʎ˝͕�ɡ˝ʽ̚ʴɭ͚�̤ ʓʅˉɀʴ̤�ɡ˝ʽʓˉʅ�ʄ̝˝ʽ�
ɡɭʴʴ̤�ʓˉ�ɧʓаɭ̝ɭˉ̯�ɠʓ˝ʴ˝ʅʓɡɀʴ�̤̯ɀ̯ɭ̤�͕ʓʴʴ�ɀ͔ɭ̝-
ɀʅɭ�͕ʎɭˉ�ʽɭɀ̸̤̝ʓˉʅ�̯ʎɭ�͕ʎ˝ʴɭ�̚˝̸̚ʴɀ̯ʓ˝ˉ�
!͛�ʓˉ̯ɭʅ̝ɀ̯ʓˉʅ�̯ ʎɭ�ʓˉ̤ʓʅʎ̯̤�ʅɀʓˉɭɧ�ʄ̝˝ʽ�̤ ̸ɡʎ�
ʽʓɡ̝˝р̸ʓɧʓɡ�̚ʎ˝̯˝ɠʓ˝̝ɭɀɡ̯˝̝�̸̤̯ɧʓɭ̤�͕ʓ̯ʎ�
machine learning algorithms, researchers 
ɡɀˉ�̸ ˉ̝ɀ͔ɭʴ�̯ ʎɭ�ɡ˝ʽ̚ʴɭ͚�͕ ɭɠ�̋ ʄ�ʓˉ̯ɭ̝ɡɭʴʴ̸ʴɀ̝�
ɡ˝ʽʽ̸ˉʓɡɀ̯ʓ˝ˉ�ɀˉɧ�̝ɭ̤̚˝ˉ̤ɭ�ʽɭɡʎɀˉʓ̤ʽ̤�
Юʓ̤�ʓˉ̯ɭʅ̝ɀ̯ʓ˝ˉ�ɡɀˉ�ɹ ɭɀɧ�̯ ˝�̯ ʎɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�
˝ʄ�̤˝̚ʎʓ̤̯ʓɡɀ̯ɭɧ�ɠʓ˝ʄɭɭɧɠɀɡʯ�̤̤̯͛ɭʽ̤�̯ʎɀ̯�
ɡɀˉ�ɧ͛ˉɀʽʓɡɀʴʴ͛�ɀɧɀ̯̚�̯˝�̯ʎɭ�ˉɭɭɧ̤�˝ʄ�ˉ˝̯�
ʫ̸̤̯�ʓˉɧʓ͔ʓɧ̸ɀʴ�ɡɭʴʴ̤�ɠ̸̯�ɭˉ̯ʓ̝ɭ�̚˝̸̚ʴɀ̯ʓ˝ˉ̤
Юɭ�ʎɭ̯ɭ̝˝ʅɭˉɭʓ̯͛�̋ ɠ̤ɭ̝͔ɭɧ�ʓˉ�̔ ʓɡ̝˝ɀʴʅɀʴ�

̚˝̸̚ʴɀ̯ʓ˝ˉ̤�̸ˉɧɭ̝̤ɡ˝̝ɭ̤�̯ʎɭ�ʓʽ̚˝̝̯ɀˉɡɭ�˝ʄ�
ɡ˝ˉ̤ʓɧɭ̝ʓˉʅ�ʓˉɧʓ͔ʓɧ̸ɀʴ�ɡɭʴʴ̸ʴɀ̝�̤̯ɀ̯ɭ̤�ɀˉɧ�
̝ɭ̤̚˝ˉ̤ɭ̤�Юʓ̤�ʯˉ˝͕ʴɭɧʅɭ�ʓ̤�ʄ̸ˉɧɀʽɭˉ̯ɀʴ�
ʄ˝̝�ɀɡʎʓɭ͔ʓˉʅ�ɭаɭɡ̯ʓ͔ɭ�̯ ͕˝͕ɀ͛�ɡ˝ʽʽ̸ˉʓɡɀ-
̯ʓ˝ˉ�ʓˉ�ɠʓ˝ʄɭɭɧɠɀɡʯ�̤̤̯͛ɭʽ̤�R̯�ɭˉɀɠʴɭ̤�̯ʎɭ�
̝̚ɭɧʓɡ̯ʓ˝ˉ�ɀˉɧ�ʽ˝ɧ̸ʴɀ̯ʓ˝ˉ�˝ʄ�̚˝̸̚ʴɀ̯ʓ˝ˉ�
ɠɭʎɀ͔ʓ˝̸ ̝�̯ʎɭ̝ɭɠ͛�˝̯̚ʓʽʓ̤ʓˉʅ�̯ʎɭ�˝͔ɭ̝ɀʴʴ�
ɭдɡʓɭˉɡ͛�˝ʄ�̯ʎɭ�̚ʎ˝̯˝ɠʓ˝̝ɭɀɡ̯˝ ̝

Ûʓʅˉʓпɡɀˉɡɭ�ɀˉɧ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�̝ɭɧɭпˉʓˉʅ�
biotechnological frontiers

Юɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�˝ʄ�ɠʓ˝ʄɭɭɧɠɀɡʯ�̚ʎ˝̯˝ɠʓ˝-
̝ɭɀɡ̯˝̝̤�͕ʎɭˉ�ɡ˝ʽ̚ʴɭ̯ɭɧ�͕ʓʴʴ�ˉ˝̯�ʽɭ̝ɭʴ͛�
ɠɭ�ɀˉ�ʓˉɡ̝ɭʽɭˉ̯ɀʴ�ɀɧ͔ɀˉɡɭʽɭˉ̯�ɠ̸̯�ɀ�̤ʓʅ-
ˉʓпɡɀˉ̯�ɹ ɭɀ̚�ʓˉ�ɠʓ˝̯ɭɡʎˉ˝ʴ˝ʅʓɡɀʴ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�
Юʓ̤�ɀ̝̚̚˝ɀɡʎ�ʎ˝ʴɧ̤�̯ʎɭ�̝̚˝ʽʓ̤ɭ�˝ʄ�ɀɧɧ̝ɭ̤̤-
ʓˉʅ�˝ˉɭ�˝ʄ�̯ʎɭ�ʽ˝̤̯�ɭˉɧ̸̝ʓˉʅ�ɡʎɀʴʴɭˉʅɭ̤�ʓˉ�
̚ʎ˝̯˝̤͛ˉ̯ʎɭ̤ʓ̤�̝ɭ̤ɭɀ̝ɡʎ�˝̯̚ʓʽʓ̤ʓˉʅ�ʴʓʅʎ̯�
energy utilisation in varying environmental 
ɡ˝ˉɧʓ̯ʓ˝ˉ̤�ʓˉ�̝ɭɀʴ̯ʓʽɭ�Юɭ�̤ʓʅˉʓпɡɀˉɡɭ�˝ʄ�
̯ʎʓ̤�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�ɭ͚̯ɭˉɧ̤�ɠɭ͛˝ˉɧ�ɀɡɀɧɭʽʓɡ�
ɡ̸̝ʓ˝̤ʓ̯ ͛�̚˝̯ɭˉ̯ʓɀʴʴ͛�̝ɭ͔˝ʴ̸̯ʓ˝ˉʓ̤ʓˉʅ�ʓˉɧ̸̤-
̯̝ʓɭ̤�̝ɭʴʓɀˉ̯�˝ˉ�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�˝̝ʅɀˉʓ̤ʽ̤�

̸̤ɡʎ�ɀ̤�ɠʓ˝ʄ̸ɭʴ�̚ ̝˝ɧ̸ɡ̯ʓ˝ˉ�̚ ʎɀ̝ʽɀɡɭ̸̯ʓɡɀʴ̤�
ɀˉɧ�ʄ˝˝ɧ�̯ɭɡʎˉ˝ʴ˝ʅ ͛
Rˉˉ˝͔ɀ̯ʓ͔ɭʴ ͛�̯ʎʓ̤�̯ɭɡʎˉ˝ʴ˝ʅ͛�ʴɭ͔ɭ̝ɀʅɭ̤�

̯ʎɭ�ɧ͛ˉɀʽʓɡ�ˉɀ̸̯̝ɭ�˝ʄ�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̤ʓ̤ઃɀ�
ɧɭ̚ɀ̸̝̯̝ɭ�ʄ̝˝ʽ�̯ ̝ɀɧʓ̯ʓ˝ˉɀʴ�̤ ̯ɀ̯ʓɡ�ɀ̝̚̚˝ɀɡʎɭ̤�
Юɭ�̯ ɭ̝ʽ�ɧ͛ˉɀʽʓɡ�̄ ɀ̸̯̝ɭએ�̝ ɭʄɭ̝̤�̤ ̚ɭɡʓпɡɀʴʴ͛�
̯˝�̯ʎɭ�ɡɀ̚ɀɡʓ̯͛�˝ʄ�ɠʓ˝ʄɭɭɧɠɀɡʯ�̤̤̯͛ɭʽ̤�̯˝�
ɀɧɀ̯̚ʓ͔ɭʴ͛�̝ ɭ̤̚˝ˉɧ�ʓˉ�̝ ɭɀʴ�̯ ʓʽɭ�̯ ˝�͔ ɀ̝ʓɀ̯ʓ˝ˉ̤�
ʓˉ�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�ɀɡ̯ʓ͔ʓ̯ ͛�Юʓ̤�ɡ˝ˉ̯̝ɀ̤̯̤�
̤ʎɀ̝̚ʴ͛� ͕ʓ̯ʎ� ̤̯ɀ̯ʓɡ� ɀ̝̚̚˝ɀɡʎɭ̤એ� ͕ʎʓɡʎ�
̝ɭ̝̚ɭ̤ɭˉ̯�ɡ˝ˉ͔ɭˉ̯ʓ˝ˉɀʴ�ʽɭ̯ʎ˝ɧ˝ʴ˝ʅʓɭ̤�̯ʎɀ̯�
ʴɀɡʯ�̯ʎɭ�ɡɀ̚ɀɠʓʴʓ̯͛�̯˝�ɀɧʫ̸̤̯�̯˝�ʓʽʽɭɧʓɀ̯ɭ�
ɡʎɀˉʅɭ̤�ʓˉ�ɡɭʴʴ̸ʴɀ̝�̝ɭ̤̚˝ˉ̤ɭ̤�Юɭ�ʓˉ̯̝˝ɧ̸ɡ-
̯ʓ˝ˉ� ˝ʄ�ʽɀɡʎʓˉɭʴɭɀ̝ˉʓˉʅ� ɀˉɧ� ʅɭˉɭ̝ɀ̯ʓ͔ɭ�
ɀɧ͔ɭ̝̤ɀ̝ʓɀʴ�ˉɭ̯͕˝̝ʯ̤� ̯˝� ʓˉ̯ɭ̝̝̚ɭ̯�ɡʎʴ˝̝˝-
̚ʎ͛ʴʴ� a� р̸˝̝ɭ̤ɡɭˉɡɭ� ̤ʓʅˉɀʴ̤� ̝ɭ̝̚ɭ̤ɭˉ̯̤� ɀ�
ˉ˝͔ɭʴ�̤̯̝ɀ̯ɭʅ ͛�ɭˉɀɠʴʓˉʅ�ɀ�ʽ˝̝ɭ�ˉ̸ɀˉɡɭɧ�
̸ˉɧɭ̝̤̯ɀˉɧʓˉʅ�ɀˉɧ�ɡ˝ˉ̯̝˝ʴ�̋ ʄ�̯ ʎɭ�̚ ʎ˝̯˝̤͛ˉ-
̯ʎɭ̯ʓɡ�̝̚˝ɡɭ̤̤�Юʓ̤�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�ɡ˝̸ʴɧ�ʴɭɀɧ�
̯˝�̸ˉ̝̚ɭɡɭɧɭˉ̯ɭɧ�ʓʽ̝̚˝͔ɭʽɭˉ̯̤�ʓˉ�ɭˉɭ̝ʅ͛�
ɭдɡʓɭˉɡ ͛�̝ɭɧ̸ɡʓˉʅ�˝̚ɭ̝ɀ̯ʓ˝ˉɀʴ�ɡ˝̤̯̤�ɀˉɧ�
ɭˉʎɀˉɡʓˉʅ�̸̤̤̯ɀʓˉɀɠʓʴʓ̯͛�ʓˉ�ɠʓ˝̯ɭɡʎ�ʓˉɧ̸̤-
̯̝ʓɭ̤

Challenges and limitations
Юɭ�ʎʓ̤̯˝̝͛�̋ ʄ�ɠʓ˝ʄɭɭɧɠɀɡʯ�̚ ʎ˝̯˝ɠʓ˝̝ɭɀɡ̯˝̝̤�
ɀˉɧ�˝̯̚ʓʽʓ̤ʓˉʅ�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�ɭдɡʓɭˉɡ͛�
ʎɀ̤�ɠɭɭˉ�ʽɀ̝ʯɭɧ�ɠ͛� ̤ɭ͔ɭ̝ɀʴ�ʯɭ͛�ɧɭ͔ɭʴ˝̚-
ʽɭˉ̯̤� Rˉʓ̯ʓɀʴ� ɭа˝̝̯̤� ʓˉ� ̯ʎʓ̤� пɭʴɧ� ͕ɭ̝ɭ�
̝̚ʓʽɀ̝ʓʴ͛� ʄ˝ɡ̸̤ɭɧ� ˝ˉ� ̸ˉɧɭ̝̤̯ɀˉɧʓˉʅ� ̯ʎɭ�
ɠɀ̤ʓɡ�̝̚ʓˉɡʓ̚ʴɭ̤�˝ʄ�ʴʓʅʎ̯�ʓˉ̯ɭ̝ɀɡ̯ʓ˝ˉ�͕ʓ̯ʎ�
̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�˝̝ʅɀˉʓ̤ʽ̤�ɀˉɧ�̯ʎɭ�ɧɭ̤ʓʅˉ�
˝ʄ�̚ʎ˝̯˝ɠʓ˝̝ɭɀɡ̯˝̝̤�ʄ˝̝�ɭдɡʓɭˉ̯�ʽʓɡ̝˝ɀʴ-
ʅɀɭ�ʅ̝˝͕̯ʎ�ੲ�ʎʽɀɧ�ɭ̯�ɀʴ�ੳ��͔ɭ̝�̯ʓʽɭ�
̝ɭ̤ɭɀ̝ɡʎɭ̝̤�ʎɀ͔ɭ�ɭ͚̚ʴ˝̝ɭɧ�͔ɀ̝ʓ˝̸̤�̝ɭɀɡ̯˝̝�
ɧɭ̤ʓʅˉ̤�ɀˉɧ�ɹ ʓʅʎ̯ʽɀˉɀʅɭʽɭˉ̯�̤ ̯̝ɀ̯ɭʅʓɭ̤�̯ ˝�
ʓʽ̝̚˝͔ɭ�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�ɭдɡʓɭˉɡ͛�ੲfɀˉ̤̤ɭˉ�
ɭ̯�ɀʴ�ৗੳ�Юʓ̤�ʎɀ̤�ʓˉɡʴ̸ɧɭɧ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ̤�
ʓˉ�̝ɭɀɡ̯˝̝�ɡ˝ˉпʅ̸̝ɀ̯ʓ˝ˉ̤�ɀˉɧ�ʴʓʅʎ̯ɧʓ̤̯̝ʓ-
ɠ̸̯ʓ˝ˉ�ʽɭ̯ʎ˝ɧ̤� ̝ɭрɭɡ̯ʓˉʅ� ɀ� ɡ˝ˉ̯ʓˉ̸˝̸̤�
ɭ͔˝ʴ̸̯ʓ˝ˉ�˝ʄ�̯ʎɭ�̯ɭɡʎˉ˝ʴ˝ʅ ͛��˝̯ɭ͕˝̝̯ʎ͛�
̚ʎ˝̯˝ɠʓ˝̝ɭɀɡ̯˝̝� ɧɭ̤ʓʅˉ̤� ʓˉɡʴ̸ɧɭ� ̸̯ɠ̸ʴɀ̝�
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̤̤̯͛ɭʽ̤� ੲv˝ʴʓˉɀ� ɭ̯� ɀʴ� ੳ� рɀ̯� ̚ɀˉɭʴ�
ੲÛʴɭʅɭ̝̤� ɭ̯� ɀʴ� ੳ� ̯ʎʓˉʴɀ͛ɭ̝� ɡɀ̤ɡɀɧɭ�
ੲĉʓʴʴɀ̝˸�ɭ̯�ɀʴ�ੳ�̝ɭ͔˝ʴ͔ʓˉʅ�ɀʴʅɀʴ�ɠʓ˝пʴʽ�
ੲÛɡʎɀɭɧʓʅ� ɭ̯� ɀʴ� ৗੳ� ɀˉɧ� ɭ͔ɭˉ� ʎ͛ɠ̝ʓɧ�
ɧɭ̤ʓʅˉ̤� ̯ʎɀ̯� ̤ɭ̚ɀ̝ɀ̯ɭ� ̯ʎɭ� ɧɀ̝ʯ� ɀˉɧ� ʴʓʅʎ̯�
̝ɭɀɡ̯ʓ˝ˉ̤�ੲ(ɭ̝̚Ʉ�ɭ̯�ɀʴ�ঢ়ੳ�M˝͕ɭ͔ɭ ̝�̯ʎɭ�
ʓˉ̯ɭʅ̝ɀ̯ʓ˝ˉ�˝ʄ�ɠʓ˝ʄɭɭɧɠɀɡʯ�ʽɭɡʎɀˉʓ̤ʽ̤�̯˝�
ɧ͛ˉɀʽʓɡɀʴʴ͛�ɀɧʫ̸̤̯�̯˝�̯ʎɭ�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�
˝̝ʅɀˉʓ̤ ઑ̤̔�ˉɭɭɧ̤�̝ɭ̝̚ɭ̤ɭˉ̯̤�ɀ�ʽ˝̝ɭ�̝ɭɡɭˉ̯�
ɀˉɧ�̤ʓʅˉʓпɡɀˉ̯�ɀɧ͔ɀˉɡɭʽɭˉ̯�ʓˉ�̯ʎʓ̤�ɀ̝ɭɀ
Юɭ�̯ ɭɡʎˉ˝ʴ˝ʅʓɡɀʴ�ɡʎɀʴʴɭˉʅɭ̤�ʓˉ�̯ ʎɭ�ɧɭ͔ɭʴ-
˝̚ʽɭˉ̯�˝ʄ�ɠʓ˝ʄɭɭɧɠɀɡʯ�̚ʎ˝̯˝ɠʓ˝̝ɭɀɡ̯˝̝̤�
ʄ˝̝� ˝̯̚ʓʽʓ̤ʓˉʅ� ̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ� ɭдɡʓɭˉɡ͛�
ɀ̝ɭ�ʽ̸ʴ̯ʓʄɀɡɭ̯ɭɧ�Юɭ͛� ʓˉ͔˝ʴ͔ɭ� ɡ˝ʽ̚ʴɭ͚ʓ-
̯ʓɭ̤�ʓˉ�ɀɡɡ̸̝ɀ̯ɭʴ͛�ʓˉ̯ɭ̝̝̚ɭ̯ʓˉʅ�ɡʎʴ˝̝˝̚ʎ͛ʴʴ�a 
р̸˝̝ɭ̤ɡɭˉɡɭ�ɧɀ̯ɀ�͕ ʎʓɡʎ�̄ ɭɡɭ̤̤ʓ̯ɀ̯ɭ̤�̤ ˝̚ʎʓ̤-
̯ʓɡɀ̯ɭɧ�ɀʴʅ˝̝ʓ̯ʎʽ̤�ɀˉɧ�̤ ɭˉ̤ʓˉʅ�̯ ɭɡʎˉ˝ʴ˝ʅʓɭ̤�
�ɧɧʓ̯ʓ˝ˉɀʴʴ ͛�ɧɭ̤ʓʅˉʓˉʅ�̚ʎ˝̯˝ɠʓ˝̝ɭɀɡ̯˝̝̤�
̯ʎɀ̯�ɡɀˉ�ɧ͛ˉɀʽʓɡɀʴʴ͛�ɀɧʫ̸̤̯�ʴʓʅʎ̯ʓˉʅ�̯ɭʽ-
̚ɭ̝ɀ̸̯̝ɭ�ˉ̸̯̝ʓɭˉ̯̤�ɀˉɧ�˝̯ʎɭ̝�ɡ˝ˉɧʓ̯ʓ˝ˉ̤�
ʓˉ� ̝ɭɀʴ� ̯ʓʽɭ� ̯˝� ˝̯̚ʓʽʓ̤ɭ� ̚ʎ˝̯˝̤͛ˉ̯ʎɭ̤ʓ̤�
̝̚ɭ̤ɭˉ̯̤�ɭˉʅʓˉɭɭ̝ʓˉʅ�ɡʎɀʴʴɭˉʅɭ̤�Юɭ̝ɭ�ɀ̝ɭ�
ɭ͚ɀʽ̚ʴɭ̤�͕ʓ̯ʎ�̚ɀ̝̯ʓɀʴ� ̸̤ɡɡɭ̤̤�͕ʎɭ̝ɭ�ɠʓ˝-
ʄɭɭɧɠɀɡʯ�ʎɀ̤�ɠɭɭˉ�ɭ͚̚ɭ̝ʓʽɭˉ̯ɭɧ�͕ ʓ̯ʎ�ੲRʄ̝ʓʽ�
ɭ̯�ɀʴ�ৗ�vɭʴˉʓɡʯʓ�ɭ̯�ɀʴ�ৗੳ�ɠ̸̯�͕ ʓ̯ʎ˝̸̯�
̸̤ɭ�˝ʄ�ʽɀɡʎʓˉɭʴɭɀ̝ˉʓˉʅ�̯˝˝ʴ̤�ɀˉɧ�̸̤ʓˉʅ�ɀ�
ʴʓʽʓ̯ɭɧ�ˉ̸ʽɠɭ̝� ˝ʄ� ̚ɀ̝ɀʽɭ̯ɭ̝̤�Юɭ�ˉɭ͚̯�
ʅɭˉɭ̝ɀ̯ʓ˝ˉ�˝ʄ�̸̤ɡʎ�̤̤̯͛ɭʽ̤�ʽ̸̤̯�ɠɭ�ɡɀ̚ɀ-
ɠʴɭ�˝ʄ�̝ɀ̚ʓɧʴ͛�̝ɭ̤̚˝ˉɧʓˉʅ�̯˝�̯ʎɭ�ɡʎɀˉʅʓˉʅ�
̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�ɀˉɧ�ɠʓ˝ʴ˝ʅʓɡɀʴ�ˉɭɭɧ̤�˝ʄ�̯ʎɭ�
˝̝ʅɀˉʓ̤ʽ̤�̝ɭΌ̸ʓ̝ʓˉʅ�ɀɧ͔ɀˉɡɭɧ�ɡ˝ˉ̯̝˝ʴ�̤̤͛-
̯ɭʽ̤�ɀˉɧ�ʓˉ̯ɭʅ̝ɀ̯ʓ˝ˉ�˝ʄ�ʽ̸ʴ̯ʓ̚ʴɭ�ʄɭɭɧɠɀɡʯ�
ʽɭɡʎɀˉʓ̤ʽ̤�Юʓ̤�̄ ɭɡɭ̤̤ʓ̯ɀ̯ɭ̤�ɀ�ɡ˝ˉ͔ɭ̝ʅɭˉɡɭ�
˝ʄ�ɠʓ˝̯ɭɡʎˉ˝ʴ˝ʅ ͛�̤ɭˉ̤˝̝�̯ɭɡʎˉ˝ʴ˝ʅ ͛�ɀˉɧ�
ɡ˝ˉ̯̝˝ʴ�ɭˉʅʓˉɭɭ̝ʓˉʅ�ɭɀɡʎ�͕ʓ̯ʎ�ʓ̯̤�˝͕ˉ�̤ɭ̯�
˝ʄ�̯ɭɡʎˉʓɡɀʴ�ʎ̸̝ɧʴɭ̤

Potential outcomes and impact:  
ɀ�̚ɀ̝ɀɧʓʅʽ�̤ʎʓо�ʓˉ�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�

ɭдɡʓɭˉɡ͛
Юɭ�̝̚˝̚˝̤ɭɧ�ɠʓ˝ʄɭɭɧɠɀɡʯ�̚ʎ˝̯˝ɠʓ˝̝ɭɀɡ̯˝̝�
ʎ˝ʴɧ̤�̯ʎɭ�̚˝̯ɭˉ̯ʓɀʴ�̯˝�̤ʓʅˉʓпɡɀˉ̯ʴ͛�̝ɭɧ̸ɡɭ�

ɭˉɭ̝ʅ͛� ʴ˝̤̤ɭ̤� ʓˉ� ɀʴʅɀʴ� ̚ʎ˝̯˝̤͛ˉ̯ʎɭ̤ʓ̤�
ʽɀ̝ʯʓˉʅ�ɀ�̚ɀ̝ɀɧʓʅʽ�̤ʎʓо�ʓˉ�̯ʎɭ�ʓˉɧ̸̤̯̝ ͛�
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̝̚˝ɧ̸ɡ̯ʓ˝ˉ�̝̚ɭɧʓɡ̯ɀɠʓʴʓ̯͛�ʓˉ�ɀʴʅɀʴ�ɠʓ˝̯ɭɡʎ�
v˝̝ɭ˝͔ɭ ̝� ʓ̯� ˝аɭ̝̤� ɀ� ɧʓ̝ɭɡ̯� ʽɭ̯ʎ˝ɧ� ̯˝�
ɀˉ̤͕ɭ̝�̤ɡʓɭˉ̯ʓпɡ�Ό̸ɭ̝ʓɭ̤�ɀɠ˝̸̯�̚ʎ˝̯˝ɠʓ˝ʴ-
˝ʅ ͛�̸̤ʓˉʅ�̯ʎɭ�ʴɀˉʅ̸ɀʅɭ�˝ʄ�ʴʓʅʎ̯�ɧɭɡʓ̚ʎɭ̝ɭɧ�
ʄ̝˝ʽ�̯ʎɭ�˝̝ʅɀˉʓ̤ʽ̤�̯ʎɭʽ̤ɭʴ͔ɭ̤
Юɭ� ̸̤ɡɡɭ̤̤ʄ̸ʴ� ʓʽ̚ʴɭʽɭˉ̯ɀ̯ʓ˝ˉ� ˝ʄ� ̯ʎʓ̤�

̯ɭɡʎˉ˝ʴ˝ʅ͛� ɡ˝̸ʴɧ� ̝ɭ͔˝ʴ̸̯ʓ˝ˉʓ̤ɭ� ̯ʎɭ� пɭʴɧ�
˝ʄ� ɀʴʅɀʴ� ɠʓ˝̯ɭɡʎˉ˝ʴ˝ʅ ͛� ɡ˝ˉ̯̝ʓɠ̸̯ʓˉʅ� ̯˝�
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ˉɭ͕�̤ ̯ɀˉɧɀ̝ɧ�ʄ˝̝�̚ ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�ɭдɡʓɭˉɡ ͛�
̚˝̯ɭˉ̯ʓɀʴʴ͛� ʓʽ̚ɀɡ̯ʓˉʅ� ɀ� ͕ʓɧɭ� ̝ɀˉʅɭ� ˝ʄ�
ɀ̚̚ʴʓɡɀ̯ʓ˝ˉ̤�ʄ̝˝ʽ�ɠʓ˝ʄ̸ɭʴ�̝̚˝ɧ̸ɡ̯ʓ˝ˉ�̯˝�
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̚ʴʓˉɀ̝͛�ˉɀ̸̯̝ɭ�ɡ˝̸ʴɧ�ɀʴ̤˝�̚ɀ͔ɭ�̯ʎɭ�͕ɀ͛�ʄ˝̝�
ˉ˝͔ɭʴ� ̝ɭ̤ɭɀ̝ɡʎ� ʽɭ̯ʎ˝ɧ˝ʴ˝ʅʓɭ̤� ʄ˝̤̯ɭ̝ʓˉʅ�
ɀɧ͔ɀˉɡɭ̤�ɀɡ̝˝̤̤�͔ ɀ̝ʓ˝̸̤�̤ ɡʓɭˉ̯ʓпɡ�ɧʓ̤ɡʓ̚ʴʓˉɭ̤

Conclusion: forging a new path 
in photosynthetic research and 

biotechnology
Юɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�˝ʄ�̯ʎɭ�̝̚˝̚˝̤ɭɧ�̯ɭɡʎˉ˝ʴ-
˝ʅ͛�͕˝̸ʴɧ�̝ɭ̝̚ɭ̤ɭˉ̯�ɀ�̤ʓʅˉʓпɡɀˉ̯�ʴɭɀ̚�ʓˉ�
̯ʎɭ�пɭʴɧ̤�˝ʄ�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�̝ɭ̤ɭɀ̝ɡʎ�ɀʴʅɀʴ�
ɠʓ˝̯ɭɡʎˉ˝ʴ˝ʅ ͛� ɀˉɧ� ɧɀ̯ɀ� ɀˉɀʴ̯͛ʓɡ̤� Юʓ̤�
ɀ̝̚̚˝ɀɡʎ� ˉ˝̯� ˝ˉʴ͛� ̝̚˝ʽʓ̤ɭ̤� ɭˉʎɀˉɡɭɧ�
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̝̚ɭɧʓɡ̯ɀɠʴɭ�̝̚˝ɧ̸ɡ̯ʓ˝ˉ�̤̤̯͛ɭʽ̤�R̯�̸ˉɧɭ̝-
̤ɡ˝̝ɭ̤�̯ʎɭ�ʓʽ̚˝̝̯ɀˉɡɭ�˝ʄ�ʓˉ̯ɭ̝ɧʓ̤ɡʓ̚ʴʓˉɀ̝͛�
ɡ˝ʴʴɀɠ˝̝ɀ̯ʓ˝ˉ�ɀˉɧ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�ʓˉ�̋ ͔ɭ̝ɡ˝ʽʓˉʅ�
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͕ɭ�̤̯ɀˉɧ�ɀ̯�̯ʎɭ�ɡ̸̤̚�˝ʄ�̯ʎʓ̤�̯ɭɡʎˉ˝ʴ˝ʅʓɡɀʴ�
̝ɭ͔˝ʴ̸̯ʓ˝ˉ� ʓ̯� ʓ̤� ʓʽ̚ɭ̝ɀ̯ʓ͔ɭ� ̯˝� ɡ˝ˉ̯ʓˉ̸ɭ�
ɭ͚̚ʴ˝̝ʓˉʅ�ɀˉɧ�̝ɭпˉʓˉʅ�̯ʎɭ̤ɭ�ˉ˝͔ɭʴ�ʽɭ̯ʎ-
˝ɧ˝ʴ˝ʅʓɭ̤�̚ ˝̯ɭˉ̯ʓɀʴʴ͛�̸ ̤ʎɭ̝ʓˉʅ�ʓˉ�ɀ�̄ ɭ͕�ɭ̝ɀ�
˝ʄ�̤ ̸̤̯ɀʓˉɀɠʴɭ�ɀˉɧ�ɭдɡʓɭˉ̯�ɠʓ˝̯ɭɡʎˉ˝ʴ˝ʅʓɡɀʴ�
̤˝ʴ̸̯ʓ˝ˉ̤
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Ό̸ɭˉɡʎʓˉʅ�ʓˉ�Chlorella vulgaris�Photosynthesis 
Research�ੲੳ�ঢ়ં
M˝ɀˉʅ��æ�Ûʓ̝˝ʎʓ�Ô�Ñɀˉɧɭ͛���ɭ̯�ɀʴ�ੲৗੳ�
!ʓ˝ʄ̸ɭʴ�̝̚˝ɧ̸ɡ̯ʓ˝ˉ�ʄ̝˝ʽ�ʽʓɡ̝˝ɀʴʅɀɭ�
ɡʎɀʴʴɭˉʅɭ̤�ɀˉɧ�ɡʎɀˉɡɭ̤�Phytochemistry 
Reviews�ੲੳ�ড়ঢ়ં
Rʄ̝ʓʽ�E��æʓ̯ʓɡɀ�v�!ɀ̝ɠ̸�v�ɭ̯�ɀʴ�ੲৗੳ�
v̸ʴ̯ʓ͔ɀ̝ʓɀɠʴɭ�ʄɭɭɧɠɀɡʯ�ʴʓˉɭɀ̝ʓͥʓˉʅ�ɡ˝ˉ̯̝˝ʴ�˝ʄ�
Chlamydomonas reinhardtii�̚ʎ˝̯˝ɀ̸̯˝̯̝˝̚ʎʓɡ�
ʅ̝˝͕̯ʎ�̝̚˝ɡɭ̤̤�ʓˉ�ɀ�̯˝̸̝̤�̚ʎ˝̯˝ɠʓ˝̝ɭɀɡ̯˝ ̝�
Chemical Engineering Journal�ড়�ঢ়ંৗ
fɀˉ̤̤ɭˉ�v�æ̝ɀʽ̚ɭ̝�f�v̸̝�mÔ�ɭ̯�ɀʴ�ੲৗੳ�
.ˉɡʴ˝̤ɭɧ�˝̸̯ɧ˝˝̝�̚ʎ˝̯˝ɠʓ˝̝ɭɀɡ̯˝̝̤�ʴʓʅʎ̯�
̝ɭʅʓʽɭ�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�ɭдɡʓɭˉɡ ͛�̤ɡɀʴɭ̸̚�
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ɀˉɧ�ʄ̸̸̯̝ɭ�̝̚˝̤̚ɭɡ̯̤�#ɝʧ˹ȷȫɘʓʧɾʧϊ�Ȋʓȱ�
Bioengineering�ড়ੲੳ�ঢ়ৗં
mɀʯɀ̯˝̤�E.�Ôɀˉʅʴ˝͔Ʉ�i�"Ɍʽɀ̝ɀ�vɀˉ˝ɭʴ�
f�ɭ̯�ɀʴ�ੲੳ�Ñʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�ʽ˝ˉʓ̯˝̝ʓˉʅ�
̯ɭɡʎˉʓΌ̸ɭ̤�ʓˉɧʓɡɀ̯ɭ�ʽɀ͚ʓʽ̸ʽ�ʅʴ͛ɡ˝ʅɭˉ�
ɀɡɡ̸ʽ̸ʴɀ̯ʓ˝ˉ�ʓˉ�ˉʓ̯̝˝ʅɭˉʴʓʽʓ̯ɭɧ�
Synechocystis�̤̚�Ñ""�ড়ৗ�ɡ̸ʴ̸̯̝ɭ�Algal 
Research��
mʓˉ�M�i̸ͥʽʓˉ˝͔�DR�Ñɀ̝ʯ�f�ɭ̯�ɀʴ�ੲੳ�
Ñʎ̯͛˝̚ʴɀˉʯ̯˝ˉ�Юɭ�ʄɀ̯ɭ�˝ʄ�̚ʎ˝̯˝ˉ̤�ɀɠ̤˝̝ɠɭɧ�
ɠ͛�̚ʎ̯͛˝̚ʴɀˉʯ̯˝ˉ�ʓˉ�̯ʎɭ�ʅʴ˝ɠɀʴ�˝ɡɭɀˉ�Science 
ৗੲੳ�ં
mʓ̸�Đ�Ċɀˉʅ�Û�Ċɀˉʅ�ď�ɭ̯�ɀʴ�ੲੳ�.͚̚ʴ˝̝ʓˉʅ�
̯ʎɭ�̸̤̚ɭ̝ʓ˝̝ʓ̯͛�˝ʄ�̤˝ʴɀ̝ʓˉɧ̸ɡɭɧ�ɡʎʴ˝̝˝̚ʎ͛ʴʴ�
р̸˝̝ɭ̤ɡɭˉɡɭ�ɧɀ̯ɀ�ʓˉ�̝̚ɭɧʓɡ̯ʓˉʅ�͕ʎɭɀ̯�͛ʓɭʴɧ�
̸̤ʓˉʅ�ʽɀɡʎʓˉɭ�ʴɭɀ̝ˉʓˉʅ�ɀˉɧ�ɧɭɭ̚�ʴɭɀ̝ˉʓˉʅ�
ʽɭ̯ʎ˝ɧ̤�Computers and Electronics in 
Agriculture�ঢ়�
m̸�ď�Ěʎɀ˝�Ċ�Ċɀˉʅ�f�ɭ̯�ɀʴ�ੲੳ���
ɡ˝ʽ̝̚ɭʎɭˉ̤ʓ͔ɭ�̝ɭ͔ʓɭ͕�˝ˉ�̯ʎɭ�ʎɭ̯ɭ̝˝̯̝˝̚ʎʓɡ�
̝̚˝ɧ̸ɡ̯ʓ˝ˉ�˝ʄ�ɠʓ˝ɀɡ̯ʓ͔ɭ�ɡ˝ʽ̚˝̸ˉɧ̤�ɠ͛�
ʽʓɡ̝˝ɀʴʅɀɭ�Čʧ˧ɾȱ�hʧ̂˧ʓȊɾ�ʧɎ�xɝȫ˧ʧȪɝʧɾʧϊڢ��
#ɝʧ˹ȷȫɘʓʧɾʧϊ�ੲੳ�
vɀ̤˝ʫʛɧɭʯ�f�i˝̚ɭɡʯ͜�f�Eʓɀˉˉɭʴʴʓ�m�ɭ̯�
ɀʴ�ੲੳ�Ñ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ɡ˝̝̝ɭʴɀ̯ɭɧ�̯˝�
̚ʎ˝̯˝ɠʓ˝ɡʎɭʽʓɡɀʴ�̚ɭ̝ʄ˝̝ʽɀˉɡɭ�˝ʄ�Chlorella 
ʽɀ̤̤�ɡ̸ʴ̸̯̝ɭ̤�ʅ̝˝͕ˉ�˝̸̯ɧ˝˝̝̤�ʓˉ�̯ʎʓˉʴɀ͛ɭ̝�
ɡɀ̤ɡɀɧɭ̤�hʧ̂˧ʓȊɾ�ʧɎ�Tʓȱ̂ˮ˹˧ɝȊɾ�xɝȫ˧ʧȪɝʧɾʧϊڢ��
#ɝʧ˹ȷȫɘʓʧɾʧϊ�ৗড়ੲੳ�ৗંৗ
vɭʴʓ̤���ੲঢ়ੳ�Û˝ʴɀ̝�ɭˉɭ̝ʅ͛�ɡ˝ˉ͔ɭ̝̤ʓ˝ˉ�
ɭдɡʓɭˉɡʓɭ̤�ʓˉ�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̤ʓ̤�ʽʓˉʓʽʓͥʓˉʅ�
̯ʎɭ�ɡʎʴ˝̝˝̚ʎ͛ʴʴ�ɀˉ̯ɭˉˉɀɭ�̯˝�ʽɀ͚ʓʽʓͥɭ�
ɭдɡʓɭˉɡ ͛�Plant Science�ੲੳ�ંড়
vɭʴˉʓɡʯʓ�vÔ�Ñʓˉɡʎ̸ʯ�E.�Mʓʴʴ�.��ɭ̯�
ɀʴ�ੲৗੳ�Dɭɭɧɠɀɡʯɡ˝ˉ̯̝˝ʴʴɭɧ�m.(�
̚ʎ˝̯˝ɠʓ˝̝ɭɀɡ̯˝̝�ʄ˝̝�̚ʎ˝̯˝̚ʎ̤͛ʓ˝ʴ˝ʅʓɡɀʴ�
̸̤̯ɧʓɭ̤�˝ʄ�ɡ͛ɀˉ˝ɠɀɡ̯ɭ̝ʓɀ�Bioresource 
èȷȫɘʓʧɾʧϊ�ৗ�ંৗৗ
v˝ʴʓˉɀ�.�Dɭ̝ˉɄˉɧɭͥ�f��ɡʓɱˉ�DE�ɭ̯�ɀʴ�
ੲੳ�æ̸ɠ̸ʴɀ̝�̚ʎ˝̯˝ɠʓ˝̝ɭɀɡ̯˝̝�ɧɭ̤ʓʅˉ�
ʄ˝̝�ɀʴʅɀʴ�ɡ̸ʴ̸̯̝ɭ̤�hʧ̂˧ʓȊɾ�ʧɎ�#ɝʧ˹ȷȫɘʓʧɾʧϊ 
ঢ়ੲੳ�!ʓ˝ɡʎɭʽʓɡɀʴ�.ˉʅʓˉɭɭ̝ʓˉʅ�æ̝ɭˉɧ̤�ɀˉɧ�
Ñ˝̯ɭˉ̯ʓɀʴ̤�ৗંৗ
�ɀʅʓ�Ei�"˝̝ɡ˝̝ɀˉ����ɀˉɧ�vɀˉɧɀʴ�Û�ੲৗੳ�
�̚̚ʴʓɡɀ̯ʓ˝ˉ�˝ʄ�р̸˝̝ɭ̤ɡɭˉ̯�̯̝ɀˉ̤ʓɭˉ̯̤�̯˝�
ʓˉɧʓɡɀ̯ɭ�ˉ̸̯̝ʓɭˉ̯�ɧɭпɡʓɭˉɡʓɭ̤�ʓˉ�ɀ�ʽʓɡ̝˝ɀʴʅɀ�
Nannochloropsis oceanica�Algal Research�ঢ়�
ঢ়

�ʓɡ˝ʴɭ̯̯ʓ�v�ੲੳ�vʓɡ̝˝ɀʴʅɀɭ�ˉ̸̯̝ɀɡɭ̸̯ʓɡɀʴ̤�
Foods��v̸ʴ̯ʓɧʓ̤ɡʓ̚ʴʓˉɀ̝͛�(ʓʅʓ̯ɀʴ�Ñ̸ɠʴʓ̤ʎʓˉʅ�
Rˉ̤̯ʓ̸̯̯ɭ�
Ñɀ̚ɀʅɭ˝̝ʅʓ˝̸�E"�ɀˉɧ�E˝͔ʓˉɧʫɭɭ�ੲɭɧ̤ੳ�ੲੳ�

Chlorophyll a Fluorescence: A Signature of 
Photosynthesis��ɧ͔ɀˉɡɭ̤�ʓˉ�Ñʎ˝̯˝̤͛ˉ̯ʎɭ̤ʓ̤�
ɀˉɧ�Ôɭ̤̚ʓ̝ɀ̯ʓ˝ˉ�(˝̝ɧ̝ɭɡʎ̯�Û̝̚ʓˉʅɭ̝�
�ɭ̯ʎɭ̝ʴɀˉɧ̤��͔ɀʓʴɀɠʴɭ�ɀ̯�ʎ̯̯̤̚ʴʓˉʯʎ̯̯̤̚ʴʓˉʯ
̤̝̚ʓˉʅɭ ̝ɡ˝ʽঢ়ড়ৗড়ঢ়̤̝̚ʓˉʅɭ ̝ɡ˝ʽঢ়ড়ৗড়ঢ় 
ੲɀɡɡɭ̤̤ɭɧ���ɡ̯˝ɠɭ̝�ੳ
Ñɀ̝ʯʎʓʴʴ�fઉÑ�vɀʓʴʴɭ̯�E�ɀˉɧ�"̸ʴʴɭˉ�ĠĠ�ੲੳ�
Dʴ̸˝̝ɭ̤ɡɭˉɡɭɠɀ̤ɭɧ�ʽɀ͚ʓʽɀʴ�Ό̸ɀˉ̸̯ʽ�͛ʓɭʴɧ�
ʄ˝̝�ÑÛRR�ɀ̤�ɀ�ɧʓɀʅˉ˝̤̯ʓɡ�˝ʄ�ˉ̸̯̝ʓɭˉ̯�̤̯̝ɭ̤̤�
hʧ̂˧ʓȊɾ�ʧɎ�Óɘ̥ȫʧɾʧϊ�ৗੲੳ�ંঢ়
Ñɭˉʅ�m�D̸�(�"ʎ̸�M�ɭ̯�ɀʴ�ੲੳ�!ʓ˝ʄ̸ɭʴ�
̝̚˝ɧ̸ɡ̯ʓ˝ˉ�ʄ̝˝ʽ�ʽʓɡ̝˝ɀʴʅɀɭ�ɀ�̝ɭ͔ʓɭ ͕�
0ʓ̞ɝ˧ʧʓʇȷʓ̵Ȋɾ�$ɘȷʇɝˮ˹˧̥�oȷ˹˹ȷ˧ˮ�ড়ੲੳ�ড়ંঢ়
Ôɀʄɀ����ʎʽɭɧ�ÛD�!ɀɧ̸̝ɧɧʓˉ�R��ɭ̯�ɀʴ�ੲੳ�
Û̯̝ɀ̯ɭʅʓɭ̤�̯˝�̝̚˝ɧ̸ɡɭ�ɡ˝̤̯ɭаɭɡ̯ʓ͔ɭ�̯ʎʓ̝ɧ
ʅɭˉɭ̝ɀ̯ʓ˝ˉ�ɠʓ˝ʄ̸ɭʴ�ʄ̝˝ʽ�ʽʓɡ̝˝ɀʴʅɀɭ�Frontiers 
ɝʓ�0ʓȷ˧ϊ�ÖȷˮȷȊ˧ȫɘ�ঢ়�D̝˝ˉ̯ʓɭ̝̤
Ôɀˉʅʴ˝͔Ʉ�i�mɀʯɀ̯˝̤�E.�vɀˉ˝ɭʴ�Ġ�"�ɭ̯�
ɀʴ�ੲঢ়ੳ�Ôɀ̚ʓɧ�̤ɡ̝ɭɭˉʓˉʅ�̯ɭ̤̯�̯˝�ɭ̤̯ʓʽɀ̯ɭ�
̯ɭʽ̚ɭ̝ɀ̸̯̝ɭ�˝̯̚ʓʽɀ�ʄ˝̝�ʽʓɡ̝˝ɀʴʅɀɭ�ʅ̝˝͕̯ʎ�
̸̤ʓˉʅ�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̤ʓ̤�ɀɡ̯ʓ͔ʓ̯͛�ʽɭɀ̸̤̝ɭʽɭˉ̯̤�
Folia Microbiologica�ੲੳ�ં
Ô͛ɠʯɀ�i�fɀˉɀ̤ͥɭʯvɀ˒ʯ˝͕̤ʯɀ�v�Ûʓɭɧʴɀ̝ͥ�
Ñ�ɭ̯�ɀʴ�ੲঢ়ੳ�vɀɡʎʓˉɭ�ʴɭɀ̝ˉʓˉʅ�ʓˉ�
ɧɭ̯ɭ̝ʽʓˉɀ̯ʓ˝ˉ�˝ʄ�͕ɀ̯ɭ̝�̤ɀ̸̯̝ɀ̯ʓ˝ˉ�
ɧɭпɡʓ̯�ʓˉ�͕ʎɭɀ̯�ʴɭɀ͔ɭ̤�˝ˉ�ɠɀ̤ʓ̤�˝ʄ�"ʎʴ�a 
р̸˝̝ɭ̤ɡɭˉɡɭ�̚ɀ̝ɀʽɭ̯ɭ̝̤�Photosynthetica�ੲੳ�
Ñʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡɀ�ંৗ
Ûɀʅɀ̝�v�i�"ʎɭˉʅ�iÑ��̸ɭʴʴɭ̯̯ɭ�Ġ��ɭ̯�
ɀʴ�ੲੳ�vɀɡʎʓˉɭ�ʴɭɀ̝ˉʓˉʅ�ʽɭ̯ʎ˝ɧ̤�ʄ˝̝�
Dʴ̸˝̝ɭ̤ɡɭˉɡɭ�mʓʄɭ̯ʓʽɭ�Rʽɀʅʓˉʅ�ੲDmRvੳ�ɠɀ̤ɭɧ�
ʴɀɠɭʴʄ̝ɭɭ�ɧɭ̯ɭɡ̯ʓ˝ˉ�˝ʄ�ʽʓɡ̝˝ʅʴʓɀ�Frontiers in 
Neuroscience��D̝˝ˉ̯ʓɭ̝̤
Ûɀʴʴɭʎ�Û�ɀˉɧ�vɡvʓˉˉ���ੲੳ�Юɭ�ɭаɭɡ̯̤�
˝ʄ�̯ɭʽ̚ɭ̝ɀ̸̯̝ɭ�˝ˉ�̯ʎɭ�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�
̚ɀ̝ɀʽɭ̯ɭ̝̤�ɀˉɧ�̝ɭɡ˝͔ɭ̝͛�˝ʄ�̯͕˝�
̯ɭʽ̚ɭ̝ɀ̯ɭ�ɠɭˉ̯ʎʓɡ�ʽʓɡ̝˝ɀʴʅɀɭ�Amphora�ɡʄ�
ȫʧκȷȊȷɎʧ˧ʇɝˮ�ɀˉɧ�Cocconeis�ɡʄ�sublittoralis 
ੲ!ɀɡʓʴʴɀ̝ʓ˝̚ʎ͛ɡɭɀɭੳ�hʧ̂˧ʓȊɾ�ʧɎ�Óɘ̥ȫʧɾʧϊ�ੲੳ�
ৗં
Ûɡʎɀɭɧʓʅ�.�"ɀˉ̯̝ɭʴʴ�v�í̝ɠɀˉ�"�ɭ̯�ɀʴ�ੲৗੳ�
R̤˝ʴɀ̯ʓ˝ˉ�˝ʄ�̚ʎ˝̤̚ʎ˝̸̝̤ʎ͛̚ɭ̝ɀɡɡ̸ʽ̸ʴɀ̯ʓˉʅ�
ʽʓɡ̝˝ɀʴʅɀɭ�ʄ̝˝ʽ�̝ɭ͔˝ʴ͔ʓˉʅ�ɀʴʅɀʴ�ɠʓ˝пʴʽ�
ੲÔ�!ੳ�͕ɀ̤̯ɭ͕ɀ̯ɭ̝�̯̝ɭɀ̯ʽɭˉ̯�̤̤̯͛ɭʽ̤�
F˧ʧʓ˹ɝȷ˧ˮ�ɝʓ�xɝȫ˧ʧȪɝʧɾʧϊ��D̝˝ˉ̯ʓɭ̝̤

https://link.springer.com/10.1007/978-1-4020-3218-9
https://link.springer.com/10.1007/978-1-4020-3218-9
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Ûʴɭʅɭ̝̤�Ñv�Ċʓʫаɭʴ̤�ÔM�͔ɀˉ�Û̯̝ɀ̯ɭˉ�E�ɭ̯�
ɀʴ�ੲੳ�(ɭ̤ʓʅˉ�̤ɡɭˉɀ̝ʓ˝̤�ʄ˝̝�рɀ̯�̚ɀˉɭʴ�
̚ʎ˝̯˝ɠʓ˝̝ɭɀɡ̯˝̝̤��ˤˤɾɝȷȱ�0ʓȷ˧ϊ�ড়ড়ੲੳ�
Û̚ɭɡʓɀʴ�R̸̤̤ɭ�˝ʄ�.ˉɭ̝ʅ͛�ʄ̝˝ʽ�ɀʴʅɀɭ�"̸̝̝ɭˉ̯�
̤̯ɀ̸̯̤�ɀˉɧ�ʄ̸̸̯̝ɭ�̯̝ɭˉɧ̤�ৗৗંৗৗৗ
Û̝ʓʽ˝ˉʅʯ˝ʴ�Ñ�Ûɀˉʅ̯ɀˉ˝˝�Ñ�Û˝ˉʅ̤ɭ̝ʽ�Ñ�ɭ̯�
ɀʴ�ੲੳ�vʓɡ̝˝ɀʴʅɀɭɠɀ̤ɭɧ�͕ɀ̤̯ɭ͕ɀ̯ɭ̝�
̯̝ɭɀ̯ʽɭˉ̯�ʄ˝̝�ɧɭ͔ɭʴ˝̚ʓˉʅ�ɭɡ˝ˉ˝ʽʓɡ�ɀˉɧ�
ɭˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ�̸̤̤̯ɀʓˉɀɠʓʴʓ̯͛�ɡ̸̝̝ɭˉ̯�
̤̯ɀ̸̯̤�ɀˉɧ�ʄ̸̸̯̝ɭ�̝̚˝̤̚ɭɡ̯̤�Frontiers in 
#ɝʧȷʓɏɝʓȷȷ˧ɝʓɏ�Ȋʓȱ�#ɝʧ˹ȷȫɘʓʧɾʧϊ�
æ̝ɀʽ̚ɭ�.�i˝ʴɠ˝͕̤ʯʓ�f�Ûɡʎ̝ɭʓɠɭ̝�í�ɭ̯�ɀʴ�
ੲੳ�Ôɀ̚ʓɧ�ɀ̤̤ɭ̤̤ʽɭˉ̯�˝ʄ�ɧʓаɭ̝ɭˉ̯�˝͚͛ʅɭˉʓɡ�
̚ʎ˝̯˝̯̝˝̚ʎ̤�ɀˉɧ�̤ʓˉʅʴɭɡɭʴʴ�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̤ʓ̤�
͕ʓ̯ʎ�ʽ̸ʴ̯ʓɡ˝ʴ˝̸̝�͔ɀ̝ʓɀɠʴɭ�ɡʎʴ˝̝˝̚ʎ͛ʴʴ�
р̸˝̝ɭ̤ɡɭˉɡɭ�ʓʽɀʅʓˉʅ�xȊ˧ɝʓȷ�#ɝʧɾʧϊ�ড়ੲੳ�
ં
ĉɀˉ�Rɭ̝̤ɭʴ�vĊ�Ċɭɀ͔ɭ̝�E�vɀ̝̯ʓˉ�væ�ɭ̯�
ɀʴ�ੲੳ���ɡʎʴ˝̝˝̚ʎ͛ʴʴ�р̸˝̝ɭ̤ɡɭˉɡɭ
ɠɀ̤ɭɧ�ɠʓ˝ʄɭɭɧɠɀɡʯ�̤̤̯͛ɭʽ�̯˝�ɡ˝ˉ̯̝˝ʴ�

̚ʎ˝̯˝̤͛ˉ̯ʎɭ̯ʓɡ�ʴʓʅʎ̯ʓˉʅ�ʓˉ�ɡ˝ˉ̯̝˝ʴʴɭɧ�
ɭˉ͔ʓ̝˝ˉʽɭˉ̯�ɀʅ̝ʓɡ̸ʴ̸̯̝ɭ�Journal of the 
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Abstract
�̸̤̯̝ɀʴʓɀˉ�ɠ̸̤ʓˉɭ̤̤ʽɀˉ�Eɭ˝̝ʅɭ�(ɭˉ̯˝ˉ�Mʓ̝̤̯�͕ ɀ̤�ɀ�̚ ̝˝ʽʓˉɭˉ̯�ɀʽɀ̯ɭ̸̝�ɀ̤̯̝˝ˉ˝ʽɭ̝�ʄ˝̝�ʄ˝̸̝�ɧɭɡɀɧɭ̤�
Mɭ�͕ ɀ̤�ɀˉ�̋ ɠ̤ɭ̝͔ɭ̝�ɀ̯�̯ ʎɭ�ড়�̯ ̝ɀˉ̤ʓ̯�̋ �ĉɭˉ̸̤�ɀˉɧ�ʎɭ�ɀʴ̤˝�̤ ̸ɡɡɭ̤̤ʄ̸ʴʴ͛�̋ ɠ̤ɭ̝͔ɭɧ�ɀ�̯ ̝ɀˉ̤ʓ̯�̋ ʄ�vɭ̝ɡ̸̝͛�
ʓˉ�ড়ঢ়�Mɭ�̋ ɠ̤ɭ̝͔ɭɧ�̯ ʎɭ�̚ ʴɀˉɭ̯̤�vɀ̝̤�ɀˉɧ�ĉɭˉ̸̤�ɀˉɧ�̔ ɀɧɭ�̔ ʓɡ̝˝ʽɭ̯̝ʓɡ�̔ ɭɀ̸̤̝ɭʽɭˉ̯̤�̋ ʄ�ɧ˝̸ɠʴɭ�̤ ̯ɀ̝̤�
Юɀˉʯ̤�̯ ˝�ʎʓ̤�̤ ̸̚ɭ̝ɠ�ɧ̝ɀ͕ʓˉʅ�̤ ʯʓʴʴ̤�ʎʓ̤�ɧ̝ɀ͕ʓˉʅ̤�̋ ʄ�f̸̚ʓ̯ɭ̝�ɀ̯�̋ ̚̚˝̤ʓ̯ʓ˝ˉ�ɠ̝˝̸ʅʎ̯�ʎʓʽ�̯ ˝�ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�
̝̚˝ʽʓˉɭˉɡɭ�Mʓ̝̤̯�ʫ˝ʓˉɭɧ�ɀ�ˉ̸ʽɠɭ̝�˝ʄ�̤ɡʓɭˉ̯ʓпɡ�̤˝ɡʓɭ̯ʓɭ̤�̤̯ɀ̝̯ʓˉʅ�͕ʓ̯ʎ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��ɭ͕�
Û˝̸̯ʎ�Ċɀʴɭ̤�̯˝�͕ʎʓɡʎ�ʎɭ�ɭˉ̯ʎ̸̤ʓɀ̤̯ʓɡɀʴʴ͛�ɡ˝ˉ̯̝ʓɠ̸̯ɭɧ�̚ɀ̚ɭ̝̤�ʓˉ�ɀ̤̯̝˝ˉ˝ʽ͛�ɀˉɧ�ʓˉ�ɀˉ˝̯ʎɭ̝�ʓˉ̯ɭ̝ɭ̤̯�
ʽʓɡ̝˝̤ɡ˝̚ ͛��˝̯�˝ˉʴ͛�ɧʓɧ�Mʓ̝̤̯�ɡ˝ˉ̯̝ʓɠ̸̯ɭ�̚ɀ̚ɭ̝̤�ɠ̸̯�ʎɭ�͕ɀ̤�ɀʴ͕ɀ̤͛�͕ʓʴʴʓˉʅ�̯˝�̤ɭ̝͔ɭ�˝ˉ�ɡ˝ʽʽʓ̯̯ɭɭ̤�
ɀ̤�ɀ�ʽɭʽɠɭ ̝�ɀ̤�ɀ�̤ɭɡ̝ɭ̯ɀ̝ ͛�ɀ̤�ɡʎɀʓ̝�˝̝�ɀ̤�̝̚ɭ̤ʓɧɭˉ̯

Introduction

Eɭ˝̝ʅɭ� (ɭˉ̯˝ˉ� Mʓ̝̤̯� ੲড়ંঢ়�
Dʓʅ̸̝ɭૅੳ�͕ɀ̤�ɀ�ʎʓʅʎʴ͛�̝ɭ̤̚ɭɡ̯ɭɧ�ɀʽɀ-

̯ɭ̸̝�ɀ̤̯̝˝ˉ˝ʽɭ̝�ʓˉ�Û͛ɧˉɭ͛�ɧ̸̝ʓˉʅ�̯ʎɭ�ʴɀ̯ɭ�
ঢ়th�ɀˉɧ�ɭɀ̝ʴ͛�th�ɡɭˉ̸̯̝ʓɭ̤�Mɭ�͕ ɀ̤�ɀɡ̯ʓ͔ɭ�ʓˉ�
̯ʎɭ�пɭʴɧ�ʄ˝̝�ʄ˝̸̝�ɧɭɡɀɧɭ̤�̸ˉ̯ʓʴ�ʎʓ̤�ɧɭɀ̯ʎ�ʓˉ�
ঢ়��̯�̯ ʎɭ�̯ ʓʽɭ�͕ ʓ̯ʎ�ʄɭ͕��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�
̝̚˝ʄɭ̤̤ʓ˝ˉɀʴ�ɀ̤̯̝˝ˉ˝ʽɭ̝̤�ɀˉɧ�͕ʓ̯ʎ�ʴʓ̯̯ʴɭ�
ɧʓаɭ̝ɭˉɡɭ�ɠɭ̯͕ɭɭˉ�̯ʎɭʽ�ɀˉɧ�̯ʎɭ�ʴɭɀɧʓˉʅ�
ɀʽɀ̯ɭ̸̝̤�̯ ʎɭ̝ɭ�͕ ɀ̤�ɀ�ʅ̝˝͕ʓˉʅ�ʅ̝˝̸̚�̋ ʄ�ɹ ˝ɡɀʴ�
ɀʽɀ̯ɭ̸̝̤�ੲ̤ɭɭ�Dʓʅ̸̝ɭ�ੳ�͕ʎ˝�ʽɀɧɭ�̤ɭ̝ʓ˝̸̤�
ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�̯ ˝�ɀ̤̯̝˝ˉ˝ʽ ͛��̤�͕ ɭʴʴ�ɀ̤�Mʓ̝̤̯�
̯ʎɭ̤ɭ�ʓˉɡʴ̸ɧɭɧ�̯ʎɭ�ʄɀʽ˝̸̤�Ċʓˉɧ̤˝̝�ੲ�ÛĊੳ�
ɀ̤̯̝˝ˉ˝ʽɭ̝�ɀˉɧ�ɡ˝ʽɭ̯�ɧʓ̤ɡ˝͔ɭ̝ɭ ̝�f˝ʎˉ�æɭɠ-
ɠ̸̯̯�ੲড়ৗંঢ়��̝ɡʎʓ̤̯˝ˉ�ɀੳ�Mʓ̝̤̯ઑ̤�
ʴ˝ˉʅ̯ʓʽɭ�ʄ̝ʓɭˉɧ�Ċʓʴʴʓɀʽ�f˝ʎˉ�vɀɡɧ˝ˉˉɭʴʴ�
ੲড়ঢ়��̝ɡʎʓ̤̯˝ˉ�ɀੳ�Ô˝ɠɭ̝̯�Ю˝̝-
ɠ̸̝ˉ��̯͛˝ˉ�Rˉˉɭ̤� ੲড়ંঢ়ৗৗ��̝ɡʎʓ̤̯˝ˉ�
ɠੳ�͕ʎ˝�͕ɭˉ̯�˝ˉ�̯˝�ɠɭɡ˝ʽɭ�ɀ�̝̚˝ʄɭ̤-
̤ʓ˝ˉɀʴ�ɀ̤̯̝˝ˉ˝ʽɭ̝�ʓˉ�Û˝̸̯ʎ��ʄ̝ʓɡɀ�"ʎɀ̝ʴɭ̤�
fɀʽɭ̤�vɭ̝пɭʴɧ�ੲড়ંঢ়ৗ��̝ɡʎʓ̤̯˝ˉ�ੳ�
͕ʎ˝�ɀʴ̤˝�ɠɭɡɀʽɭ�ɀ�̚ ̝˝ʄɭ̤̤ʓ˝ˉɀʴ�ɀ̤̯̝˝ˉ˝ʽɭ ̝�
ɠ̸̯�ʓˉ��̸̤̯̝ɀʴʓɀ�ɀˉɧ�̯ʎɭ�ɡ˝ʽɭ̯�ɧʓ̤ɡ˝͔ɭ̝ɭ̝�
Ċɀʴ̯ɭ̝�D̝ɭɧɭ̝ʓɡʯ�Eɀʴɭ�ੲড়ંঢ়�Ċ˝˝ɧ�

ঢ়ড়ੳ� �̤� ͕ɭ� ɧʓ̤ɡ̸̤̤� ʎɭ̝ɭ�Mʓ̝̤̯�ʽɀɧɭ� ɀ�
͔ɀ̝ʓɭ̯͛� ˝ʄ� ̸̤ɭʄ̸ʴ� ɀ̤̯̝˝ˉ˝ʽʓɡɀʴ� ˝ɠ̤ɭ̝͔ɀ-
̯ʓ˝ˉ̤�̸̤ɡʎ�ɀ̤�˝ɠ̤ɭ̝͔ʓˉʅ�̯̝ɀˉ̤ʓ̯̤�˝�ĉɭˉ̸̤�
ɀˉɧ�vɭ̝ɡ̸̝͛�ɀˉɧ�ʽɭɀ̸̤̝ʓˉʅ�ɧ˝̸ɠʴɭ�̤̯ɀ̝̤�
ɠ̸̯�ʎɭ�ʓ̤�ɠɭ̤̯�ʯˉ˝͕ˉ�ʄ˝̝�ʎʓ̤�ɧ̝ɀ͕ʓˉʅ�̤ʯʓʴʴ̤�
ɭ̤̚ɭɡʓɀʴʴ͛�͕ ʎɭˉ�ɧɭ̚ʴ˝͛ɭɧ�̋ ˉ�̋ ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ̤�̋ ʄ�
vɀ̝̤�ɀˉɧ�f̸̚ʓ̯ɭ ̝�Mɭ�ɀʴ̤˝�̚ʴɀ͛ɭɧ�ɀ�ʯɭ͛�̝˝ʴɭ�
ʓˉ�ɭɀ̝ʴ͛��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�ʄ˝̝ʽɀʴ�ɀ̤̯̝˝ˉ˝ʽʓ-
ɡɀʴ�ʅ̝˝̸̤̚��̚ɀ̝̯�ʄ̝˝ʽ�ɀ̤̯̝˝ˉ˝ʽ ͛�Mʓ̝̤̯�͕ ɀ̤�
ɀʴ̤˝�ʓˉ̯ɭ̝ɭ̤̯ɭɧ�ʓˉ�ʽʓɡ̝˝̤ɡ˝̚ ͛�Юɭ̝ɭ�ʎɀ͔ɭ�

Figure 1: George Denton Hirst in the 1890s. 
Courtesy Museums Victoria (MM 139568). 
Colourised image.
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ɠɭɭˉ�ɀ�ˉ̸ʽɠɭ̝�˝ʄ�̤ʎ˝̝̯�ɀ̝̯ʓɡʴɭ̤�ɧɭ̤ɡ̝ʓɠʓˉʅ�
Mʓ̝̤̯ઑ̤�ɹ ʓʄɭ�ੲ�ˉ˝ˉ͛ʽ˝̸̤�ঢ়�M˝ʴʴɀˉɧ��
�̝ɡʎʓ̤̯˝ˉ�ɀ�ঢ়ঢ়ંৗੳ�Rˉ�̯ ʎʓ̤�̚ ɀ̚ɭ ̝�͕ ɭ�
ɭ͚̚ɀˉɧ�˝ˉ�̯ʎ˝̤ɭ�ɠ̝ʓɭʄ�̸̤ʽʽɀ̝ʓɭ̤

A biographical sketch

Early life and interests
Mʓ̝̤̯� ͕ɀ̤� ɠ˝̝ˉ� ʓˉ� Û͛ɧˉɭ͛� ˝ˉ� � �̝̚ʓʴ�
ড়� ɀˉɧ� ɭɧ̸ɡɀ̯ɭɧ� ɀ̯� Û͛ɧˉɭ͛� E̝ɀʽʽɀ̝�
Ûɡʎ˝˝ʴ�ੲfɀ̝̝ɀ̯̯�ঢ়ড়�ৗੳ�Mɭ�͕ɀ̤�̯ʎɭ�̤˝ˉ�
˝ʄ�Eɭ˝̝ʅɭ�Ô˝ɠɭ̝̯�Mʓ̝̤̯� ੲড়ંড়ੳ�ɀˉɧ�
"ɀ̝˝ʴʓˉɭ�m˝̸ʓ̤ɭ�æ̸ɡʯɭ̝�ੲড়ંড়ঢ়ৗੳ�Mʓ̝̤̯�
Ûˉ̝�ʎɀɧ�ɀ̝̝ʓ͔ɭɧ�ʓˉ�Û͛ɧˉɭ͛�ʄ̝˝ʽ�Đ̋ ̝ʯ̤ʎʓ̝ɭ�
ʓˉ�ড়�ɀ̯�̯ʎɭ�ɀʅɭ�˝ʄ�ঢ়�ɀˉɧ�͕˝̝ʯɭɧ�ɀ̤�ɀ�
͕˝˝ʴ�ɠ̸͛ɭ̝�ʄ˝̝�.ˉʅʴʓ̤ʎ�ɡ˝ʽ̚ɀˉʓɭ̤��̯�ɀʅɭ�
ঢ়�Eɭ˝̝ʅɭ�(ɭˉ̯˝ˉ�Mʓ̝̤̯�͕ɀ̤�ɀ�ʽɭʽɠɭ̝�˝ʄ�
̯ʎɭ�ĉ˝ʴ̸ˉ̯ɀ̝͛��̝̯ʓʴʴɭ̝͛�ɀ̯�ɀ̝̯ʓʴʴɭ̝͛�̝̚ɀɡ-
̯ʓɡɭ�ʎɭ�̤ɡ˝̝ɭɧ�ɀ�ɡ̝ɭɧʓ̯ɀɠʴɭ��̚˝ʓˉ̯̤�ɀ̤�ɧʓɧ�
ʎʓ̤� ͛˝̸ˉʅɭ̝� ɠ̝˝̯ʎɭ̝� Mɭˉ̝͛� ੲড়ંঢ়ৗੳ�
͕ʎʓʴɭ� ̯ʎɭ� ʎʓʅʎɭ̤̯� ̤ɡ˝̝ɭ� ɀɡʎʓɭ͔ɭɧ� ͕ɀ̤� �
ੲ�ˉ˝ˉ͛ʽ˝̸̤�ড়ੳ�Rˉ�̯ʎɭ�ʄ˝ʴʴ˝͕ʓˉʅ�͛ɭɀ̝�
ʎɭ�͕ɀ̤�ɭʴɭɡ̯ɭɧ�̯˝�̯ʎɭ�ɡ˝ʽʽʓ̯̯ɭɭ�˝ʄ��˝��
!ɀ̯̯ɭ̝͛�ĉ˝ʴ̸ˉ̯ɀ̝͛��̝̯ʓʴʴɭ̝͛�ੲ�ˉ˝ˉ͛ʽ˝̸̤�
ড়ੳ�ɠɭʅʓˉˉʓˉʅ�ɀ�ʴʓʄɭ̯ʓʽɭ�˝ʄ�ɡ˝ˉ̯̝ʓɠ̸̯ʓˉʅ�
̯˝�˝̝ʅɀˉʓ̤ɀ̯ʓ˝ˉ̤�ɠ͛�̤ɭ̝͔ʓˉʅ�˝ˉ�̯ʎɭʓ̝�ɡ˝ʽ-
ʽʓ̯̯ɭɭ̤�Û̸ɡʎ�͔ ˝ʴ̸ˉ̯ɀ̝͛�ɀ̝̯ʓʴʴɭ̝͛�̸ ˉʓ̯̤�͕ ɭ̝ɭ�

ʄ˝̝ʽɭɧ�ʓˉ�̯ ʎɭ�͔ ɀ̝ʓ˝̸̤��̸̤̯̝ɀʴʓɀˉ�ɡ˝ʴ˝ˉʓɭ̤�̯ ˝�
̸̤̚̚˝̝̯�ʴ˝ɡɀʴʴ͛�̤̯ɀ̯ʓ˝ˉɭɧ�!̝ʓ̯ʓ̤ʎ�̯̝˝˝̤̚�ʓˉ�
ɡɀ̤ɭ�˝ʄ�ɀ�ʄɭɀ̝ɭɧ�Ô̸̤̤ʓɀˉ�ɀ̯̯ɀɡʯ�Ûɀʓʴʓˉʅ�͕ɀ̤�
ɀʴ̤˝�ɀ�ʽɀʫ˝̝�ʓˉ̯ɭ̝ɭ̤̯�͕ʓ̯ʎ�Mʓ̝̤̯�ɠɭʓˉʅ�̚ɀ̝̯�
˝ʄ�̯ʎɭ�ɡ̝ɭ͕�˝ʄ�̯ʎɭ�̝̚˝ʽʓˉɭˉ̯�ɠ̸̤ʓˉɭ̤̤ʽɀˉ�
�ʴʄ̝ɭɧ� Dɀʓ̝ʄɀ͚ઑ̤� ੲড়ંঢ়ੳ� ʴ˝ɡɀʴʴ͛� ɠ̸ʓʴ̯�
͛ɀɡʎ̯�Magic�ੲ�ˉ˝ˉ͛ʽ˝̸̤�ঢ়ੳ�Mɭ�̤ɀʓʴɭɧ�
˝ˉ�̯ʎɭ�͛ɀɡʎ̯ઑ̤�п̝̤̯�̝ɀɡɭ�ʓˉ�ড়�ɀˉɧ�ʴɀ̯ɭ̝�
ɡ˝ˉ̤ʓɧɭ̝ɭɧ�ʓ̯�ɀ̤�ɀ�̔ ˝̤̯�̤ ̸ɡɡɭ̤̤ʄ̸ʴ�ɠ˝ɀ̯�͕ ʓ̯ʎ�
ৗ�͕ʓˉ̤�˝̸̯�˝ʄ�ৗ�̤̯ɀ̝̯̤�Dɀʓ̝ʄɀ͚�͕ɀ̤�ɀʴ̤˝�ɀ�
͕ɭʴʴʯˉ˝͕ˉ�ɀʽɀ̯ɭ̸̝�ɀ̤̯̝˝ˉ˝ʽɭ ̝

Tucker and Co.
�̯�ɀʅɭ��Mʓ̝̤̯�ʫ˝ʓˉɭɧ�̯ʎɭ�п̝ʽ�˝�æ̸ɡʯɭ̝�
� "˝� ͕ʓˉɭ� ɀˉɧ� ̤̚ʓ̝ʓ̯� ʽɭ̝ɡʎɀˉ̯̤� ɀ̤� ɀ�
ʫ̸ˉʓ˝̝� ɡʴɭ̝ʯ� ੲfɀ̝̝ɀ̯̯� ঢ়ড়� ৗੳ�Юʓ̤�п̝ʽ�
ʎɀɧ�ɠɭɭˉ�ʄ˝̸ˉɧɭɧ�ʓˉ�ড়ৗড়�ɠ͛�ʎʓ̤�ʽ˝̯ʎɭ̝ઑ̤�
ɠ̝˝̯ʎɭ̝�Ċʓʴʴʓɀʽ�æ̸ɡʯɭ̝�ੲড়ંড়ড়ড়ੳ�Û˝˝ˉ�
ɀоɭ̝�Mʓ̝̤̯�ɭˉ̯ɭ̝ɭɧ�̯ʎɭ�ɠ̸̤ʓˉɭ̤̤�Ċʓʴʴʓɀʽ�
æ̸ɡʯɭ̝�̝ ɭ̯ʓ̝ɭɧ�ɀˉɧ�̔ ɀˉɀʅɭʽɭˉ̯�̋ ʄ�̯ ʎɭ�п̝ʽ�
̚ɀ̤̤ɭɧ�̯ ˝�ʎʓ̤�͛ ˝̸ˉʅɭ̝�ɠ̝˝̯ʎɭ̝�fɀʽɭ̤�"ɀ͕ʴɭ͛�
æ̸ɡʯɭ̝�ੲড়ંঢ়ੳ�ɀ�ʽɀ̤̯ɭ̝�ʽɀ̝ʓˉɭ ̝�Юɭ�
ʴɀ̯̯ɭ̝�͕ɀ̤�˝оɭˉ�ɀ͕ɀ ͛�ɀˉɧ�Mʓ̝̤̯�ɠɭɡɀʽɭ�
ʓˉɡ̝ɭɀ̤ʓˉʅʴ͛�ʓʽ̚˝̝̯ɀˉ̯�̯˝�̯ʎɭ�п̝ʽ�Rˉ�ড়ঢ়�
ʎɭ�͕ɀ̤�˝аɭ̝ɭɧ�̯ʎɭ�ɡʎɀˉɡɭ�̯˝�ɠ̸͛�̤ʎɀ̝ɭ̤�ʓˉ�
̯ʎɭ�ɡ˝ʽ̚ɀˉ͛�ɀˉɧ�ɠɭɡ˝ʽɭ�ɀ�̚ɀ̝̯ˉɭ̝� ੲfɀ̝-
̝ɀ̯̯�ঢ়ড়�ৗੳ�Юɭ�̋ ̯ʎɭ̝�̚ ɀ̝̯ˉɭ̝�͕ ɀ̤�Mʓ̝̤̯ઑ̤�
ɡ˝̸̤ʓˉ�"ʎɀ̝ʴɭ̤�"ʎ̸̝ɡʎʓʴʴ�æ̸ɡʯɭ̝�ੲড়ંঢ়ੳ�
͕ʎ˝�ʎɀɧ�ɀ�̝ɭ̸̯̚ɀ̯ʓ˝ˉ�ɀ̤�ɀ�̤̚˝̝̯̤ʽɀˉ�ɀˉɧ�
͕ɀ̤� ˝ˉʴ͛� ̯ʎɭ� ড়th� ̚ɭ̝̤˝ˉ� ̯˝� ɡʴʓʽɠ� ̯ʎɭ�
ড়ʽɭ̯̝ɭʎʓʅʎ�v˝̸ˉ̯�!ʴɀˉɡ�ɀˉɧ�̸̤̚̚˝̤-
ɭɧʴ͛�̯ʎɭ�п̝̤̯��̸̤̯̝ɀʴʓɀˉ�̯˝�ɧ˝�̤˝�ੲfɀ̝̝ɀ̯̯�
ঢ়ড়�ৗঢ়ੳ�Mʓ̝̤̯�ɠɭɡɀʽɭ�ɀˉ�ɭ͚̚ɭ̝̯�˝ˉ�͕ʓˉɭ�
ɀˉɧ�̤̚ʓ̝ʓ̯̤�ʓˉ�ঢ়ৗ�ʎɭ�̯˝ʴɧ�ɀ�̝ɭ̚˝̝̯ɭ̝�ʄ̝˝ʽ�
the Sydney Morning Herald
!͛�̚ɀ͛ʓˉʅ�ɀ�ʅ˝˝ɧ�̝̚ʓɡɭ�͛˝̸�ɡɀˉ�ɀʴ͕ɀ̤͛�
ɧɭ̚ɭˉɧ�˝ˉ�ʅɭ̯̯ʓˉʅ�ɀ�̸̝̚ɭʅ̝ɀ̚ɭ�ɠ̝ɀˉɧ͛�
ʄ̝˝ʽ�̤ɭ͔ɭ̝ɀʴ�˝ʄ�̯ʎɭ�ʴɭɀɧʓˉʅ�п̝ʽ̤�Rʄ�͛˝̸�
ʅ˝�ɠ̸͛ʓˉʅ�̸ˉʯˉ˝͕ˉ�ɠ̝ɀˉɧ̤�˝ʄ�"˝ʅˉɀɡ�
ʎ˝͕ɭ͔ɭ ̝� ͛˝̸� ͕ʓʴʴ� ʴʓʯɭʴ͛� ̝ɭɡɭʓ͔ɭ� ̸̤̯а�
ʽɀɧɭ�ʓˉ�Eɭ̝ʽɀˉ͛�ɀˉɧ�͕ʎʓɡʎ�ˉɭ͔ɭ̝�̤ɀ͕�
"˝ʅˉɀɡ�ɀˉɧ�̔ ˝̝ɭ�̯ ʎɀˉ�̚ ̝˝ɠɀɠʴɭ�ɧʓ̤̯ʓʴʴɭɧ�

Figure 2: A plot of the number of amateur 
astronomers in the Sydney-Windsor region 
between 1850 and 1899, after (Orchiston, 1991a).
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ʄ̝˝ʽ�̚˝̯ɀ̯˝�̚ɭɭʴʓˉʅ̤�˝̝�̤˝ʽɭ̯ʎʓˉʅ�͛˝̸�
ʽʓʅʎ̯� ̝ɭʅɀ̝ɧ� ɀ̤� ɭΌ̸ɀʴʴ͛� ˝ɠʫɭɡ̯ʓ˝ˉɀɠʴɭ�
ੲ�ˉ˝ˉ͛ʽ˝̸̤�ঢ়ৗੳ

íˉ̯ʓʴ�ঢ়ড়�̯ʎɭ�п̝ʽ�͕ɀ̤�ʴ˝ɡɀ̯ɭɧ�ɀ̯�ৗঢ়�
Eɭ˝̝ʅɭ� Û̯̝ɭɭ̯� Û͛ɧˉɭ͛� ੲf˝ʎˉ� Ûɀˉɧ̤� m̯ɧ�
ঢ়ঢ়ੳ�Юʓ̤�ɀˉɧ�̸̤̝̝˝̸ˉɧʓˉʅ�ɠ̸ʓʴɧʓˉʅ̤�͕ɭ̝ɭ�
̝ɭ̚ʴɀɡɭɧ�ʓˉ�ɀɠ˝̸̯�ড়�ɠ͛�ɀ�̔ ɀ̤̤ʓ͔ɭ�̝ ɭ̤ʓɧɭˉ-
̯ʓɀʴ�ɀˉɧ�̝ɭ̯ɀʓʴ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�ɡɀʴʴɭɧ�Đ̋ ̝ʯ��
Eɭ˝̝ʅɭ�ੲvʴɀɧɭˉ˝͔̤ʯʓ�ੳ�Юɭ�ɠ̸ʓʴɧʓˉʅઑ̤�
ʅ̝˝̸ˉɧ�р˝˝̝�̄ ˝͕�ʎ˝̤̯̤�̯ ʎɭ�Û͛ɧˉɭ͛�рɀʅ̤ʎʓ̚�
̤̯˝̝ɭ̤�˝�ĉ˝ɧɀʄ˝ˉɭ�ɀˉɧ��̸̯̤̚
æ̸ɡʯɭ̝� � "˝ઑ̤� th� ɀˉˉʓ͔ɭ̝̤ɀ̝͛� ɠ˝˝ʯ�

̤ɀ̤͛�˝ʄ�Mʓ̝̤̯�Mɭ�͕ɀ̤�ɀˉ�̸ˉ̤ʽʓʴʓˉʅ�ʽɀˉ�
ɭ͚ɀɡ̯ʓˉʅ�ʓˉ�ʎʓ̤�̝ɭΌ̸ʓ̝ɭʽɭˉ̯̤�˝ʄ�˝̯ʎɭ̝̤�ɀˉɧ�
ʓˉ̯˝ʴɭ̝ɀˉ̯�˝ʄ�ɭ͔ɭ̝̯͛ʎʓˉʅ�ɠ̸̯�ʄɀɡ̯̤એ�ੲfɀ̝̝ɀ̯̯�
ঢ়ড়�ੳ�ɀˉɧ�੶Mɭ�̯ ʎ̝ʓ͔ɭɧ�̋ ˉ�̯ ʎɭ�ɡʎɀʴʴɭˉʅɭ�
˝ʄ�ɭ͚̯̝ɀɡ̯ʓˉʅ�˝̝ɧɭ̝�ʄ̝˝ʽ�ɡʎɀ˝̤�˝ʄ�ʽɀʯʓˉʅ�
̯ʎʓˉʅ̤�̝ ̸ˉ�ɹ ʓʯɭ�ɡʴ˝ɡʯ͕˝̝ʯએ�ੲfɀ̝̝ɀ̯̯�ঢ়ড়�ੳ

Mosman and later life
Rˉ�ɀɠ˝̸̯�ড়ঢ়ড়�Eɭ˝̝ʅɭ�Mʓ̝̤̯�̯˝ʅɭ̯ʎɭ̝�͕ʓ̯ʎ�
ʎʓ̤�͕ ʓʄɭ�vɀ̝͛�ɀˉɧ�̯ ͕˝�͛ ˝̸ˉʅ�ɡʎʓʴɧ̝ɭˉ�.ˉʓɧ�
ɀˉɧ�Mɀ̝˝ʴɧ�ʽ˝͔ɭɧ� ʄ̝˝ʽ�!ɀʴʽɀʓˉ� ̯˝� ড়�
v̸̤̯˝ˉ�Û̯̝ɭɭ̯�v˝̤ʽɀˉ�ੲÛɀˉɧ̤�ড়ঢ়ঢ়ੳ�Юɭ�
ʎ˝̸̤ɭ�̄ ɀʽɭɧ�!ɭ̝˝͕̝ɀએ�ʓ̤�̤ ʎ˝͕ˉ�ʓˉ�Dʓʅ̸̝ɭ�
ৗ�R̯�ʓ̤�ʓˉ�̯ʎɭ�İ̸ɭɭˉ��ˉˉɭ�Dɭɧɭ̝ɀ̯ʓ˝ˉ�̤̯͛ʴɭ�
ʓˉɡ˝̝̚˝̝ɀ̯ʓˉʅ�ɭʴɭʽɭˉ̯̤�̤ ̸ɡʎ�ɀ̤�ɀˉ�̋ ɡ̯ɀʅ˝ˉɀʴ�
ʽʓˉʓ�̯˝͕ɭ̝�͕ʓ̯ʎ�ɠɀ͛�͕ʓˉɧ˝͕̤�ʄ̝˝ˉ̯�̚˝̝ɡʎ�
ɀˉɧ� ͔ɭ̝ɀˉɧɀ� ʄ̝ɭ̯͕˝̝ʯ� ɀˉ� ɀ̤͛ʽʽɭ̯̝ʓɡɀʴ�
ɧɭ̤ʓʅˉ�ɀˉɧ�ɀ�ɡ˝ʽ̚ʴɭ͚�̝˝˝ʄ�ੲÔ̸͕˝ʴ̯�ৗੳ
�ɡɡ˝̝ɧʓˉʅ� ̯˝� ɀˉ� ɀ̝̯ʓɡʴɭ� ʓˉ� ̯ʎɭ�Sydney 

Mail and New South Wales Advertiser�͕̝ʓ̯-
̯ɭˉ�п͔ɭ�͛ɭɀ̝̤�ɀоɭ̝�̯ʎɭ�Mʓ̝̤̯�ʄɀʽʓʴ͛�ʽ˝͔ɭ�
�� ʄɭ͕� ͛ɭɀ̝̤� ɀʅ˝� v˝̤ʽɀˉ� ͕ɀ̤� ɀ� ͕ʓʴɧɭ̝-
ˉɭ̤̤̯ʎɭ�̚ʴɀɡɭ�ʎɀ̤�ɠɭɭˉ�̯̝ɀˉ̤ʄ˝̝ʽɭɧ�ʓˉ̯˝�
˝ˉɭ�˝ʄ�Û͛ɧˉɭ͛ઑ̤�̝̚ɭ̯̯ʓɭ̤̯�ɀˉɧ�ʽ˝̤̯�̚˝̸̚ʴɀ̝�
ʽɀ̝ʓˉɭ�̸̤ɠ̸̝ɠ̤એ�ੲ�ˉ˝ˉ͛ʽ˝̸̤�ঢ়ੳ�Юɭ�
ɀ̝̯ʓɡʴɭ�͕ɀ̤�͕̝ʓ̯̯ɭˉ�ʓˉ�̝ɭʴɀ̯ʓ˝ˉ�̯˝�̯ʎɭ�ɠ˝͕ʴ-
ʓˉʅ�ʅ̝ɭɭˉ�̯ɭˉˉʓ̤�ɡ˝̸̝̯̤�ɀˉɧ�Ό̸˝ʓ̯̤�̚ʓ̯ɡʎɭ̤�
̯ʎɀ̯�̯ ʎɭ�v˝̤ʽɀˉ�Ôɭɡ̝ɭɀ̯ʓ˝ˉ�"˝ʽ̚ɀˉ͛�ʎɀɧ�
̝ɭɡɭˉ̯ʴ͛�̤ ɭ̯�̸ ̚�ʓˉ�̯ ʎɭ�̤ ̸ɠ̸̝ɠ�Mʓ̝̤̯�͕ ʓ̯ʎ�ʎʓ̤�

̝̚ɭɧʓʴɭɡ̯ʓ˝ˉ�̯˝�ɡ˝ˉ̯̝ʓɠ̸̯ɭ�͕ɀ̤�˝ʄ�ɡ˝̸̝̤ɭ�
˝ˉɭ�˝ʄ�̯ʎɭ�ɡ˝ʽ̚ɀˉ͛ઑ̤�ɧʓ̝ɭɡ̯˝̝̤

æ˝�Mʓ̝̤̯�ɀˉ�ɭ͔ɭˉ�ʽ˝̝ɭ�ɀ̚̚ɭɀʴʓˉʅ�ɀ̤̚ɭɡ̯�
˝ʄ�v˝̤ʽɀˉ�͕˝̸ʴɧ�ʎɀ͔ɭ�ɠɭɭˉ�̯ʎɀ̯�͕ʓ̯ʎʓˉ�ɀ�
ʄɭ͕�͛ɭɀ̝̤�˝ʄ�ʽ˝͔ʓˉʅ�̯ʎɭ̝ɭ�ʎɭ�͕ɀ̤�ʫ˝ʓˉɭɧ�ɠ͛�
ɀ�ʅ˝˝ɧ�̤ɭʴɭɡ̯ʓ˝ˉ�˝ʄ�ʄɭʴʴ˝͕�ɀʽɀ̯ɭ̸̝�ɀ̤̯̝˝ˉ˝-
ʽɭ̝̤� ɀ̤� ˉɭʓʅʎɠ˝̸̝̤�Юɭ̤ɭ� ʓˉɡʴ̸ɧɭɧ� ̯ʎɭ�
Ôɭ͔ɭ̝ɭˉɧ�(̝�Ю˝ʽɀ̤�Ô˝̤ɭɠ͛�ੲড়ંঢ়ড়ੳ�
M̸ʅʎ�Ċ̝ʓʅʎ̯�ੲড়ড়ંঢ়ੳ�Ċʓʴʴʓɀʽ�vɀɡɧ˝ˉ-
ˉɭʴʴ�ੲড়ંঢ়ੳ��ʴɀˉ�"˝ɠʎɀʽ�ੲড়ড়ંঢ়ੳ�
.̝ˉɭ̤̯�!ɭɀ̯̯ʓɭ�ੲড়ંঢ়ৗੳ�ɀˉɧ��ɀ̯ʎɀˉʓɭʴ�
!ɀ̤ˉɭ̯̯�ੲɧ�ঢ়ੳ��ʴʴ�̯ ʎɭ̤ɭ�̯ ˝˝ʯ�̚ ɀ̝̯�ʓˉ�̤ ˝ʽɭ�
ɡɀ̚ɀɡʓ̯͛�ʓˉ�̯ʎɭ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�!̝ɀˉɡʎ�
˝ʄ�̯ ʎɭ�!̝ʓ̯ʓ̤ʎ��̤̯̝˝ˉ˝ʽʓɡɀʴ��̤̤˝ɡʓɀ̯ʓ˝ˉ�ɀ̤�
̝̚ɭ̤ʓɧɭˉ̯�͔ʓɡɭ̝̚ɭ̤ʓɧɭˉ̯�̤ɭɡ̝ɭ̯ɀ̝͛�˝̝�ɀ̤�ɀ�
ɡ˝ʽʽʓ̯̯ɭɭ�̔ ɭʽɠɭ̝�ɧ̸̝ʓˉʅ�̯ ʎɭ�ɭɀ̝ʴ͛�͛ ɭɀ̝̤�̋ ʄ�
̯ʎɭ�ɠ̝ɀˉɡʎ�ɭʅ�ੲ̤ɭɭ��̝ɡʎʓ̤̯˝ˉ�ঢ়ড়ড়ੳ�Dʓʅ̸̝ɭ�
�̤ʎ˝͕̤�Mʓ̝̤̯�͕ʓ̯ʎ�̤˝ʽɭ�˝ʄ�ʎʓ̤�ɀ̤̯̝˝ˉ˝ʽɭ̝�
ˉɭʓʅʎɠ˝̸̝̤
Eɭ˝̝ʅɭ�Mʓ̝̤̯�ɧʓɭɧ�ɀ̯�ʎ˝ʽɭ�˝ˉ��vɀ͛�

ঢ়�ੲ�ˉ˝ˉ͛ʽ˝̸̤�ঢ়ੳ�Юɭ�ʎ˝̸̤ɭ�̝ ɭʽɀʓˉɭɧ�
͕ʓ̯ʎ�̯ʎɭ�ʄɀʽʓʴ͛�̸ˉ̯ʓʴ�ʓ̯�͕ɀ̤�̤˝ʴɧ�ʓˉ�̯ʎɭ�ʽʓɧ
ঢ়̤�ɀˉɧ�͕ ɀ̤�̔ ˝̝ɭ�̝ ɭɡɭˉ̯ʴ ͛�ɧɭʽ˝ʴʓ̤ʎɭɧ�̯ ˝�
ʽɀʯɭ�͕ɀ͛�ʄ˝̝�ɀ�ʽ˝ɧɭ̝ˉ�ɠ̸ʓʴɧʓˉʅ�͕ʓ̯ʎ�̯͕˝�
ɀ̚ɀ̝̯ʽɭˉ̯̤

Figure 3: Hirst in front of his home at 28 Muston 
Street, Mosman. His daughter Enid is standing 
at the top of the steps holding a cat, with son 
Harold and wife Mary on the right. A portable 
telescope is displayed on the verandah. Courtesy 
Museums Victoria (MM 137404).
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Astronomy

ÓɾȊʓȷ̵Ȋ˧̥�˹˧Ȋʓˮɝ˹ˮ
Юɭ� ড়� ̯̝ɀˉ̤ʓ̯� ˝� ĉɭˉ̸̤� ɠɭʅɀˉ� Mʓ̝̤̯ઑ̤�
ɀ̤̯̝˝ˉ˝ʽʓɡɀʴ�ɀˉɧ�̤ɡʓɭˉ̯ʓпɡ�р˝͕ɭ̝ʓˉʅ�ɀˉɧ�
̤ɭɭʽ̤�̯˝�ʎɀ͔ɭ�ʴɭɧ�̯˝�ʎʓ̤�ʫ˝ʓˉʓˉʅ�̯ʎɭ�Ô˝͛ɀʴ�
Û˝ɡʓɭ̯͛�˝ʄ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�ʓˉ�ড়�ੲÔ˝͛ɀʴ�
Û˝ɡʓɭ̯͛�˝ʄ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�ড়ੳ�Mɭ�͕ɀ̤�
˝ˉɭ�˝ʄ�ɀ�̚ɀ̝̯͛�˝ʄ�˝ɠ̤ɭ̝͔ɭ̝̤�ɀ̯�Ċ˝˝ɧʄ˝̝ɧ�ʓˉ�
̯ʎɭ�!ʴ̸ɭ�v˝̸ˉ̯ɀʓˉ̤�̯˝�̯ʎɭ�͕ɭ̤̯�˝ʄ�Û͛ɧˉɭ ͛�
Юɭ� Ċ˝˝ɧʄ˝̝ɧ� ˝ɠ̤ɭ̝͔ɭ̝̤� ͕ɭ̝ɭ� ɀʽ˝ˉʅ� ɀ�
ˉ̸ʽɠɭ̝�˝ʄ�ʅ̝˝̸̤̚�̯ʎɀ̯�̯ʎɭ��ÛĊ�E˝͔ɭ̝ˉ-
ʽɭˉ̯��̤̯̝˝ˉ˝ʽɭ̝�ɀˉɧ�Û͛ɧˉɭ͛��ɠ̤ɭ̝͔ɀ̯˝̝͛�
(ʓ̝ɭɡ̯˝ ̝�Mɭˉ̝͛�"ʎɀʽɠɭ̝ʴɀʓˉ�Ô̸̤̤ɭʴʴ�ੲড়ৗં
ঢ়�Dʓʅ̸̝ɭ��!ʎɀ̯ʎɀʴ�ঢ়ঢ়ੳ�ʎɀɧ�̤ ɭˉ̯�̋ ̸̯�̯ ˝�
͔ɀ̝ʓ˝̸̤�̚ʴɀɡɭ̤�ʓˉ�̯ʎɭ�ɡ˝ʴ˝ˉ͛�˝ʄ��ɭ͕�Û˝̸̯ʎ�
Ċɀʴɭ̤�ੲm˝ʽɠ��ંৗੳ�M˝͕�Mʓ̝̤̯�ɡɀʽɭ�
̯˝�ɠɭ�ɀʽ˝ˉʅ�̯ʎɭ�Ċ˝˝ɧʄ˝̝ɧ�̚ɀ̝̯͛�ʓ̤�̸ˉɡʴɭɀ ̝�
Mɭ�ɡ˝̸ʴɧ�ʎɀ͔ɭ�ʎɀɧ�̚ ̝ɭ͔ʓ˝̸̤ʴ͛�ɧɭʽ˝ˉ̤̯̝ɀ̯ɭɧ�

ɀ̤̯̝˝ˉ˝ʽʓɡɀʴ�̚ ̝˝͕ɭ̤̤�̋ ̝�̔ ˝̝ɭ�ɹ ʓʯɭʴ ͛�ʓ̯�͕ ɀ̤�
ɠɭɡɀ̸̤ɭ�ʎɭ�ʯˉɭ͕�̯ ʎɭ�̋ ͕ˉɭ̝�̋ ʄ�̯ ʎɭ�Ċ˝˝ɧʄ˝̝ɧ�
̝̚˝̚ɭ̝̯ ͛��ʴʄ̝ɭɧ�Dɀʓ̝ʄɀ͚�̯ʎ̝˝̸ʅʎ�͛ɀɡʎ̯ʓˉʅ
Mʓ̝̤̯�͕ɀ̤�ʓˉ�ɡʎɀ̝ʅɭ�˝ʄ�̯ʎɭ�ʽɀʓˉ�ʓˉ̸̤̯̝-

ʽɭˉ̯�ɀ̯�Ċ˝˝ɧʄ˝̝ɧ�̯ ʎɭ�ʓˉɡʎ�ੲɡʽੳ�ʄ�
(ɀʴʴʽɭ͛ɭ̝� ̚ʎ˝̯˝ʎɭʴʓ˝ʅ̝ɀ̚ʎ� ɀ� ̯ɭʴɭ̤ɡ˝̚ɭ�
̤̚ɭɡʓɀʴʴ͛�ɧɭ̤ʓʅˉɭɧ�̯˝�̚ʎ˝̯˝ʅ̝ɀ̚ʎ�̯ʎɭ�Û̸ˉ�
ੲm˝ʽɠ��ંੳ�Юʓ̤�͕ ɀ̤�̸ ̤ɭɧ�̯ ˝ʅɭ̯ʎɭ̝�
͕ʓ̯ʎ� ɀ� fɀˉ̤̤ɭˉ� ɀ̚̚ɀ̝ɀ̸̯̤� ̯ʎɀ̯� ɀʴʴ˝͕ɭɧ� ɀ�
̤ɭ̝ʓɭ̤�˝ʄ�̤ʎ˝̝̯ɭ͚̚˝̸̤̝ɭ�̚ʎ˝̯˝ʅ̝ɀ̚ʎ̤�̯˝�ɠɭ�
̯ɀʯɭˉ�ʓˉ�̝ ɀ̚ʓɧ�̤ ̸ɡɡɭ̤̤ʓ˝ˉ�̋ ˉ�ɀ�ɹ ɀ̝ʅɭ�ɡʓ̝ɡ̸ʴɀ̝�
ʅʴɀ̤̤�̚ʴɀ̯ɭ�ੲ̤ɭɭ�mɀ̸ˉɀ͛�ɀˉɧ�Mʓˉʅʴɭ ͛�ੳ�
Юʓ̤� ɀ̚̚ɀ̝ɀ̸̯̤� ʓ̤� ɀʴ̤˝�ʯˉ˝͕ˉ�ɀ̤� ɀ�̚ʎ˝̯˝-
ʅ̝ɀ̚ʎʓɡ� ̝ɭ͔˝ʴ͔ɭ̝� ɀˉɧ� ɡɀˉ�ɠɭ� ̝ɭʅɀ̝ɧɭɧ� ɀ̤�
̯ʎɭ�ʄ˝̝ɭ̸̝ˉˉɭ̝�˝ʄ�̯ʎɭ�ʽ˝͔ʓɭ�ɡɀʽɭ̝ɀ�!˝̯ʎ�
˝ɠʫɭɡ̯̤�̤̯ʓʴʴ�ɭ͚ʓ̤̯�ɀˉɧ�ɀ̝ɭ�ʓˉ�̯ʎɭ�ɡ˝ʴʴɭɡ̯ʓ˝ˉ�
˝ʄ�̯ʎɭ�Ñ˝͕ɭ̝ʎ˝̸̤ɭ�v̸̤ɭ̸ʽ�ʓˉ�Û͛ɧˉɭ͛�̯ʎɭ�
̚ʎ˝̯˝ʎɭʴʓ˝ʅ̝ɀ̚ʎ�ʓ̤�̋ ɠʫɭɡ̯�̄ ˝�M�͕ ʎʓʴɭ�
̯ʎɭ�fɀˉ̤̤ɭˉ�ɀ̚̚ɀ̝ɀ̸̯̤�ʓ̤�˝ɠʫɭɡ̯�ˉ˝�Mৗ
�оɭ̝�̯ ʎɭ�̯ ̝ɀˉ̤ʓ̯�Mʓ̝̤̯�ɧɭ̤ɡ̝ʓɠɭɧ�ʎ˝͕�̯ ʎɭ�

̚ʎ˝̯˝ʎɭʴʓ˝ʅ̝ɀ̚ʎ�͕ɀ̤�̤ɭ̯�̸̚�͕ʓ̯ʎ�ɀ�пˉɧɭ̝�
̯ʎɀ̯�ʎɀɧ�ɀ�ʓˉɡʎ�ੲৗড়ʽʽੳ�ɧʓɀʽɭ̯ɭ̝�˝ɠʫɭɡ-
̯ʓ͔ɭ�ɹ ɭˉ̤�ɀˉɧ�ɀ�ʄ˝ɡɀʴ�ɹ ɭˉʅ̯ʎ�̋ ʄ�ʽ�ੲÔ̸̤̤ɭʴʴ�
ড়ঢ়�ંੳ�Юɭ�ʴɭˉ̤�͕ɀ̤�̸̤ɭɧ�͕ʓ̯ʎ�ɀ�M̸͛-
ʅɭˉ̤�ɭ͛ɭ̚ʓɭɡɭ�ɀˉɧ�Mʓ̝̤̯�̝̚˝̯ɭɡ̯ɭɧ�ʎʓ̤�ɭ͛ɭ�
ɠ͛�̚ʴɀɡʓˉʅ�ɀˉ�˝̝ɀˉʅɭɡ˝ʴ˝̸̝ɭɧ�ʅʴɀ̤̤�пʴ̯ɭ̝�
ɠɭ̯͕ɭɭˉ�̯ʎɭ�ɭ͛ɭ̚ʓɭɡɭ�ɀˉɧ�ʎʓ̤�ɭ͛ɭ�Mɭ�ʽɀɧɭ�

Figure 4: Hirst with fellow amateur astronomers 
at William Macdonnell’s Gardonal Observatory, 
Shadforth Street, Mosman. Macdonnell is 
standing at the left, behind Hirst, who is seated. 
Mrs Emily Macdonnell is seated on the right 
with Nathaniel Basnett seated on the grass in 
front of her. Courtesy Museums Victoria (MM 
137406). Colourised image.

Figure 5: Henry Chamberlain Russell in 1889, 
(from Anonymous, 1889)
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ɀ�ʽ˝̤̯�ʓˉ̯ɭ̝ɭ̤̯ʓˉʅ�˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ�̯ʎ̝˝̸ʅʎ�̯ʎɭ�
пˉɧɭ̝�ʫ̸̤̯�ɀ̤�ĉɭˉ̸̤�͕ɀ̤�ʽ˝͔ʓˉʅ�˝ˉ̯˝�̯ʎɭ�
ɧʓ̤ɡ�˝ʄ�̯ʎɭ�Û̸ˉ�ĉɭˉ̸̤�͕ɀ̤�ɡ˝ˉˉɭɡ̯ɭɧ�
̯˝� ̯ʎɭ� ʴʓʽɠ� ɠ͛� ɀ� ˉɀ̝̝˝͕� ʴʓˉɭ� ʓˉ̯ɭˉ̤ɭʴ͛�
ɠʴɀɡʯ�͕ʓ̯ʎ�ɀˉ�ʓʴʴɧɭпˉɭɧ�ɭɧʅɭએ�ੲÔ̸̤̤ɭʴʴ�
ড়ঢ়�ંੳ�Dʓʅ̸̝ɭ��̤ʎ˝͕̤�Mʓ̝̤̯ઑ̤�ɧ̝ɀ͕-
ʓˉʅ�˝ʄ�͕ʎɀ̯�ʎɭ�̤ɀ ͕�Юʓ̤�͕ɀ̤�̯ʎɭ�ʓˉʄɀʽ˝̸̤�
ɠʴɀɡʯ�ɧ̝˝̚�̯ʎɀ̯�ʎɀɧ�̚ʴɀʅ̸ɭɧ�fɀʽɭ̤�"˝˝ʯ�
ੲড়ંঢ়ੳ�ɀˉɧ�"ʎɀ̝ʴɭ̤�E̝ɭɭˉ�ੲৗંੳ�
ʓˉ�æɀʎʓ̯ʓ� ʓˉ� ঢ়� ੲ�̝ɡʎʓ̤̯˝ˉ� ɠੳ�ɀˉɧ�
˝̯ʎɭ̝�ড়th�ɡɭˉ̸̯̝͛�˝ɠ̤ɭ̝͔ɭ̝̤�ੲÛʎɭɭʎɀˉ�ɀˉɧ�
Ċɭ̤̯ʄɀʴʴ�ੳ�R̯�ɧʓɧ�ˉ˝̯�ɀ̚̚ɭɀ̝�ʓˉ�̚ʎ˝̯˝-
ʅ̝ɀ̚ʎ̤�ɀˉɧ�̋ ̯ʎɭ̝�ড়�̋ ɠ̤ɭ̝͔ɭ̝̤�ɧʓɧ�̄ ˝̯�̤ ɭɭ�
ʓ̯�̯ʎ̝˝̸ʅʎ�ʴɀ̝ʅɭ ̝�ɠɭ̯̯ɭ̝Ό̸ɀʴʓ̯͛�̯ɭʴɭ̤ɡ˝̚ɭ̤�
Mʓ̝̤̯�ɀʴ̤˝�ʅʴʓʽ̤̚ɭɧ�̯ʎɭ�ɠʴɀɡʯ�ɧ̝˝̚�ɧ̸̝ʓˉʅ�
ĉɭˉ̸̤ઑ�ɭʅ̝ɭ̤̤�ʄ̝˝ʽ�̯ʎɭ�̤˝ʴɀ̝�ɧʓ̤ɡ

D˝̝�̯ʎɭ�ড়ড়�̯̝ɀˉ̤ʓ̯�̯ʎɭ�ɭʅ̝ɭ̤̤�͕ɀ̤�̯˝�ɠɭ�
͔ʓ̤ʓɠʴɭ�̤˝˝ˉ�ɀоɭ̝�̸̤ˉ̝ʓ̤ɭ�˝ˉ��(ɭɡɭʽɠɭ̝�
ʄ̝˝ʽ� ̯ʎɭ� ɭɀ̤̯� ɡ˝ɀ̤̯� ˝ʄ��̸̤̯̝ɀʴʓɀ�Ô̸̤̤ɭʴʴ�
ɀʅɀʓˉ�˝̝ʅɀˉʓͥɭɧ�̯ɭɀʽ̤�˝ʄ�ɀ̤̯̝˝ˉ˝ʽɭ̝̤�̯˝�
˝ɠ̤ɭ̝͔ɭ� ʄ̝˝ʽ� ͔ɀ̝ʓ˝̸̤� ʴ˝ɡɀ̯ʓ˝ˉ̤� ʓˉ� �ɭ͕�

ਘાЮʓ̤�̯ɭʴɭ̤ɡ˝̚ɭ�͕ɀ̤�ʴɀ̯ɭ̝�ɀɡΌ̸ʓ̝ɭɧ�ɠ͛�̯ʎɭ�ɡ˝ʽɭ̯�ɧʓ̤ɡ˝͔ɭ̝ɭ̝�Ċɀʴ̯ɭ̝�Eɀʴɭ�ɀˉɧ�̤˝ʴɧ�͕ʓ̯ʎ�ɀˉ�ʓˉʄɭ̝ʓ˝̝�̸̤ɠ̤̯ʓ̸̯̯ɭ�
ɭΌ̸ɀ̯˝̝ʓɀʴ�̔ ˝̸ˉ̯ʓˉʅ�̯ ˝�̯ ʎɭ��ɭ͕�Ñʴ͛ʽ˝̸̯ʎ��̤̯̝˝ˉ˝ʽʓɡɀʴ�Û˝ɡʓɭ̯͛�ʓˉ��ɭ͕�Ěɭɀʴɀˉɧ�Юɭ̝ɭ�ʓ̯�͕ ɀ̤�ʓˉ̤̯ɀʴʴɭɧ�ʓˉ�̯ ʎɭʓ̝�
˝ɠ̤ɭ̝͔ɀ̯˝̝͛�ɀˉɧ�̸̤ɭɧ�ɭ͚̯ɭˉ̤ʓ͔ɭʴ͛�ʄ˝̝�̸̚ɠʴʓɡ�͔ʓɭ͕ʓˉʅ�̤ɭ̤̤ʓ˝ˉ̤�ੲ̤ɭɭ��̝ɡʎʓ̤̯˝ˉ�ঢ়ঢ়ɠੳ

Û˝̸̯ʎ�Ċɀʴɭ̤�(̸ɭ�̯˝�̯ʎɭ�ʴ˝͕�ɀʴ̯ʓ̸̯ɧɭ�˝ʄ�̯ʎɭ�
Û̸ˉ�ɧ̸̝ʓˉʅ�̯ʎɭ�̯̝ɀˉ̤ʓ̯�̯ʎʓ̤�̯ʓʽɭ�ʎɭ�ɡʎ˝̤ɭ�
ʎʓʅʎ�ʽ˝̸ˉ̯ɀʓˉ̤�ʄ˝̝�̯ʎɭ�˝ɠ̤ɭ̝͔ʓˉʅ�̤̯ɀ̯ʓ˝ˉ̤�
ੲ�ˉ˝ˉ͛ʽ˝̸̤�ড়ড়ੳ�Ô̸̤̤ɭʴʴ�̤ɭˉ̯�Mʓ̝̤̯�̯˝�
!̝˝̯ʎɭ̝̤�Mʓʴʴ�ɀ̯�"ɀʽɧɭˉ�Mɀ͔ɭˉ�͕ ʎʓɡʎ�ʓ̤��
ʯʽ�̤ ˝̸̯ʎ�̋ ʄ�Ñ˝̝̯�vɀɡΌ̸ɀ̝ʓɭ�ɠ͛�̝ ˝ɀɧ�Mɭ�͕ ɀ̤�
ʄ̸ʴʴ͛�ɭΌ̸ʓ̚̚ɭɧ�͕ʓ̯ʎ�ʓˉ̸̤̯̝ʽɭˉ̯̤�ʓˉɡʴ̸ɧʓˉʅ�
ɀ�ʓˉɡʎ�ੲɡʽੳ�ɭΌ̸ɀ̯˝̝ʓɀʴ�ɠ͛��ʴ͔ɀˉ�"ʴɀ̝ʯ�
ੲড়ંড়ড়ੳৡ�ɀˉ˝̯ʎɭ̝�ɭΌ̸ɀ̯˝̝ʓɀʴ�̋ ʄ�ੀʓˉɡʎ�
ੲɡʽੳ�ɀ̚ɭ̸̝̯̝ɭ�ɠ͛�Ċʓʴʴʓɀʽ�Ċ̝ɀ͛�ੲড়ঢ়ં
ড়ড়ੳ� ɀ� ̚˝̝̯ɀɠʴɭ� ̯̝ɀˉ̤ʓ̯� ɀ� ɡʎ̝˝ˉ˝ʅ̝ɀ̚ʎ�
ɀ� ɡʴ˝ɡʯ� ɀˉɧ� ɡʎ̝˝ˉ˝ʽɭ̯ɭ̝̤��ˉ� !̝˝̯ʎɭ̝̤�
Mʓʴʴ�ʎɭ�͕ɀ̤�̯˝�ɠɭ�ʫ˝ʓˉɭɧ�ɠ͛�Ċʓʴʴʓɀʽ�f˝ʎˉ�
vɀɡɧ˝ˉˉɭʴʴ�͕ʎ˝�ʎɀɧ�ʽ˝͔ɭɧ�̯˝�Ñ˝̝̯�vɀɡ-
Ό̸ɀ̝ʓɭ�ɭɀ̝ʴʓɭ̝�̯ʎɀ̯�͛ɭɀ̝�ɀ̤�̯ʎɭ�ʽɀˉɀʅɭ̝�˝ʄ�
̯ʎɭ�ʴ˝ɡɀʴ�ɠ̝ɀˉɡʎ�˝ʄ�̯ʎɭ�!ɀˉʯ�˝ʄ��ɭ͕�Û˝̸̯ʎ�
Ċɀʴɭ̤�ੲ�̝ɡʎʓ̤̯˝ˉ�ɀੳ�Ю˝̸ʅʎ�Ô̸̤̤ɭʴʴ�
ɡʎ˝̤ɭ�!̝˝̯ʎɭ̝̤�Mʓʴʴ�ʄ˝̝�Mʓ̝̤̯�ɀˉɧ�vɀɡɧ˝ˉ-
ˉɭʴʴ�̯ʎɭ͛�̤ɭ̯�̸̚�ʓˉ̤̯ɭɀɧ�˝ˉ�ɀ�̤ʽɀʴʴ�ʎʓʴʴ�ʫ̸̤̯�
˝̸̯̤ʓɧɭ�˝ʄ�Ñ˝̝̯�vɀɡΌ̸ɀ̝ʓɭ�̤ʓˉɡɭ�ʯˉ˝͕ˉ�ɀ̤�
æ̝ɀˉ̤ʓ̯�Mʓʴʴ�Юɭ�ʎʓʴʴ�̚ ̝˝͔ʓɧɭɧ�̯ ʎɭ�̄ ɭɡɭ̤̤ɀ̝͛�
̸ˉ˝ɠ̸̤̯̝ɡ̯ɭɧ�͔ʓɭ͕�̯˝͕ɀ̝ɧ̤�̯ʎɭ�ɭɀ̤̯
Rˉ�̯ ʎɭ�ɭ͔ɭˉ̯�ʓ̯�͕ ɀ̤�ɡʴ˝̸ɧ͛�ʄ˝̝�ɀʴʴ�̯ ʎɭ��ÛĊ�

˝ɠ̤ɭ̝͔ɭ̝̤�ੲÔ̸̤̤ɭʴʴ�ড়ড়ੳ�Mʓ̝̤̯�͕ ɀ̤�̯ ʎɭ�̋ ˉʴ͛�
˝ˉɭ�ɀʽ˝ˉʅ�̯ʎɭʽ�̯˝�ɡɀ̯ɡʎ�ɀ�ʅʴʓʽ̤̚ɭ�˝ʄ�̯ʎɭ�
̯̝ɀˉ̤ʓ̯�ɠ̸̯�ʓ̯�͕ ɀ̤�ɀ�̤ ʎ˝̝̯�ʅʴʓʽ̤̚ɭ�̋ ʄ�̋ ˉʴ͛��
̤ɭɡ˝ˉɧ̤�͕ ʎɭˉ�ĉɭˉ̸̤�͕ ɀ̤�̤ ɭ͔ɭˉ̯ɭˉ̯ʎ̤�̋ ʄ�ʓ̯̤�
ɧʓɀʽɭ̯ɭ̝�˝а�̯ʎɭ�Û̸ˉ
(̸̝ʓˉʅ�ʎʓ̤�̤̯ɀ͛�ɀ̯�Ñ˝̝̯�vɀɡΌ̸ɀ̝ʓɭ�Mʓ̝̤̯�

ʎɀɧ� ɀˉ�˝̚̚˝̸̝̯ˉʓ̯͛� ̯˝�̸̤ɭ�vɀɡɧ˝ˉˉɭʴʴઑ̤�
˝͕ˉ�̯ɭʴɭ̤ɡ˝̚ɭ�ɀ�ৗʓˉɡʎ�ੲঢ়ৗɡʽੳ�̝ɭʄ̝ɀɡ-
̯˝̝�ɠ͛�Ñɀ̝ʯɭ̤�ɀˉɧ�Û˝ˉ�˝ʄ�!ʓ̝ʽʓˉʅʎɀʽ�˝ˉ�ɀ�
ˉʓʅʎ̯�͕ʓ̯ʎ�̯ ʎɭ�ɭ͚̯̝ɀ˝̝ɧʓˉɀ̝͛�̤ ̯ʓʴʴˉɭ̤̤�̋ ʄ�
̯ʎɭ�ɧɭпˉʓ̯ʓ˝ˉએ�ੲMʓ̝̤̯�ড়ড়ੳ�Mɭ�̚ ˝ʓˉ̯ɭɧ�
̯ʎɭ�̯ɭʴɭ̤ɡ˝̚ɭ�ɀ̯�̯ʎɭ�̤̯ɀ̝̤�˝ʄ�̯ʎɭ�æ̝ɀ̚ɭͥʓ̸ʽ�
ʓˉ�̯ ʎɭ�E̝ɭɀ̯��ɭɠ̸ʴɀ�̋ ʄ��̝ʓ˝ˉ�ɀˉɧ�̔ ɀˉɀʅɭɧ�
̯˝�̤ɭɭ�ʓ̯̤�ʄɀʓˉ̯�̤ʓ͚̯ʎ�̤̯ɀ̝�ɠ˝̯ʎ�vɀɡɧ˝ˉˉɭʴʴ�
ɀˉɧ�ʎʓ̤�͕ʓʄɭ�͔ɭ̝ʓпɭɧ�̯ʎɭ�̤ʓʅʎ̯ʓˉʅ�͕ʓ̯ʎ�̯ʎɭ�
ʴɀ̯̯ɭ̝� ʎɀ͔ʓˉʅ� ˉ˝� ̝̚ʓ˝̝� ʯˉ˝͕ʴɭɧʅɭ� ˝ʄ� ̯ʎɭ�

Figure 6: Hirst’s original drawing of his 
observation of the black drop effect, drawn for 
HC Russell’s 1892 book, Observations of the Transit 
of Venus, 9 December 1874. Courtesy Museums of 
History NSW (State Archives Collection A3003, 
Box 216).
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̤̯ɀ̝ઑ̤�ʴ˝ɡɀ̯ʓ˝ˉ�Юʓ̤�̤̯ɀ̝�͕ɀ̤�ɭʓ̯ʎɭ̝�̯ʎɭ�˝ˉɭ�
ʯˉ˝͕ˉ�̯˝ɧɀ͛�ɀ̤�.�˝̝�̯ʎɭ�˝ˉɭ�ʯˉ˝͕ˉ�ɀ̤�D�
!˝̯ʎ�ɀ̝ɭ�th�ʽɀʅˉʓ̸̯ɧɭ�˝ɠʫɭɡ̯̤�ɀˉɧ�̯˝ɧɀ͛�
ɀ�ʓˉɡʎ�ੲɡʽੳ�̯ɭʴɭ̤ɡ˝̚ɭ�ʓ̤�̝ɭɡ˝ʽʽɭˉɧɭɧ�
ʄ˝̝�̤ɭɭʓˉʅ�̯ʎɭʽ�ੲiʓˉʅ�ੳ
�� ̯̝ɀˉ̤ʓ̯� ˝ʄ� vɭ̝ɡ̸̝͛� ̯˝˝ʯ� ̚ʴɀɡɭ� ˝ˉ�

� �˝͔ɭʽɠɭ̝� ড়ঢ়� ੲÔ̸̤̤ɭʴʴ� ড়ঢ়ੳ� Mʓ̝̤̯�
˝ɠ̤ɭ̝͔ɭɧ�ʄ̝˝ʽ�ʎʓ̤�̯ʎɭˉ�ʎ˝ʽɭ�ɀ̯�!ɀʴʽɀʓˉ�
͕ʓ̯ʎ�ɀ�ৗੂʓˉɡʎ�ੲঢ়ɡʽੳ�ɭΌ̸ɀ̯˝̝ʓɀʴ�̝ ɭʄ̝ɀɡ̯˝ ̝�
Mɭ�̝ɭ̚˝̝̯ɭɧ�̯˝�̯ʎɭ�E˝͔ɭ̝ˉʽɭˉ̯��̤̯̝˝ˉ˝-
ʽɭ ̝�Ô̸̤̤ɭʴʴ�̯ ʎɀ̯�ʎɭ�̝ ɭɧ̸ɡɭɧ�̯ ʎɭ�ɀ̚ɭ̸̝̯̝ɭ�̯ ˝�
ੀʓˉɡʎ�ੲৗɡʽੳ�̯˝�̤̯˝̚�̯ʎɭ�ɡ˝ʴ˝̸̝ɭɧ�ʅʴɀ̤̤�
пʴ̯ɭ̝�ʄ̝˝ʽ�ɠ̝ɭɀʯʓˉʅ��̤�͕ ɭʴʴ�ʎɭ�͕ɀˉ̯ɭɧ�
̯˝�̤ɭɭ�ʓʄ�ɀ�̤ʽɀʴʴ�ɀ̚ɭ̸̝̯̝ɭ�ʎɀɧ�ɀˉ̯͛ʎʓˉʅ�̯˝�
ɧ˝�͕ʓ̯ʎ�̯ʎɭ�ʄ˝̝ʽɀ̯ʓ˝ˉ�˝ʄ�̯ʎɭ�ɧ̝˝̚એ�Юɭ�
ɠʴɀɡʯ�ɧ̝˝̚�ɧʓɧ�ɀ̚̚ɭɀ ̝�̯ʎ˝̸ʅʎ�ʓ̯�͕ɀ̤�ɧʓʄ-
ʄɭ̝ɭˉ̯�ʄ̝˝ʽ�̯ʎɭ�ʄ̸ͥͥ ͛�ʓʴʴɧɭпˉɭɧ�̤̯ɀʴʯ�
ɡ˝ˉˉɭɡ̯ʓˉʅ� ̯ʎɭ� ʴʓʽɠ̤� ˝ʄ� Venus� ɀˉɧ� ̯ʎɭ�
Û̸ˉએ�̯ʎɀ̯�ʎɭ�ʎɀɧ�̤ɭɭˉ�ɀ̯�Ċ˝˝ɧʄ˝̝ɧ�Юʓ̤�
̯ʓʽɭ�vɭ̝ɡ̸̝͛�ɠ̸ʴʅɭɧ�˝̸̯�̯˝͕ɀ̝ɧ̤�̯ʎɭ�ɭɧʅɭ�
˝ʄ�̯ʎɭ�Û̸ˉ�ɀˉɧ�ʄ˝̝ʽɭɧ�ɀ�̤ʎɀ̝̚�ɧ̝˝̚�Mʓ̝̤̯�
ɡ˝ˉɡʴ̸ɧɭɧ�̯ʎɀ̯�ɀ�ɧ̝˝̚�ʓ̤�ʽ˝̝ɭ�ʴʓʯɭʴ͛�̯˝�ɠɭ�
̤ɭɭˉ�̯ ʎ̝˝̸ʅʎ�ɀ�̤ ʽɀʴʴ�ɀ̚ɭ̸̝̯̝ɭ�Юʓ̤�ʓ̤�ɡ˝̝̝ɭɡ̯�
ɠ̸̯�̄ ˝̯�ɀ�ɡ˝ʽ̚ʴɭ̯ɭ�ɭ͚̚ʴɀˉɀ̯ʓ˝ˉ�ʄ˝̝�̯ ʎɭ�ɠʴɀɡʯ�
ɧ̝˝̚��ɡɡ˝̝ɧʓˉʅ�̯˝�ʽ˝ɧɭ̝ˉ�ɀˉɀʴ̤͛ʓ̤�̯ʎɭ�
̯͕˝�̔ ɀʓˉ�ɡɀ̸̤ɭ̤�ɀ̝ɭ�ɀ̯ʽ˝̤̚ʎɭ̝ʓɡ�̤ ɭɭʓˉʅ�ɀˉɧ�
ɧʓа̝ɀɡ̯ʓ˝ˉ�ʓˉ̤ʓɧɭ�̯ʎɭ�̯ɭʴɭ̤ɡ˝̚ɭ�ੲÛɡʎɀɭʄɭ ̝�
ੳ�Юɭ�п̝̤̯�ʓˉɧʓɡɀ̯ɭ̤�̯ʎɀ̯�̯ʎɭ�ʴ˝͕ɭ̝�̯ʎɭ�
ɀʴ̯ʓ̸̯ɧɭ�̯ʎɭ�ʽ˝̝ɭ�ʴʓʯɭʴ͛�ʓ̯�ʓ̤�̯ʎɀ̯�̯ʎɭ�ɧ̝˝̚�
͕ʓʴʴ�ɠɭ�̤ ɭɭˉ�͕ ʎʓʴɭ�̯ ʎɭ�̤ ɭɡ˝ˉɧ�ʓˉɧʓɡɀ̯ɭ̤�̯ ʎɀ̯�
̯ʎɭ�ɭаɭɡ̯�ʓ̤�ʽ̸ɡʎ�ʅ̝ɭɀ̯ɭ̝�ʄ˝̝�̯ɭʴɭ̤ɡ˝̚ɭ̤�˝ʄ�
̤ʽɀʴʴ�ɀ̚ɭ̸̝̯̝ɭ
Mʓ̝̤̯� ̤ɭˉ̯�ʎʓ̤�vɭ̝ɡ̸̝͛� ̝ɭ̸̤ʴ̯̤� ̯˝�Ô̸̤-

̤ɭʴʴ�͕ʎ˝�͕ɀ̤�̚ʴɭɀ̤ɭɧ�͕ʓ̯ʎ�̯ʎɭʽ�ɀ̤�̯ʎɭ͛�
ɡ˝̝̝˝ɠ˝̝ɀ̯ɭɧ�ʎʓ̤�˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ�˝ʄ�ɀ�ʴʓ̯̯ʴɭ�
̸ˉ̤̯ɭɀɧʓˉɭ̤̤એ�ʓˉ�̯ʎɭ�ɀ̯ʽ˝̤̚ʎɭ̝ɭ�ɧ̸̝ʓˉʅ�
̯ʎɭ�̯ ̝ɀˉ̤ʓ̯�ੲÔ̸̤̤ɭʴʴ�ড়ঢ়ੳ�Ô̸̤̤ɭʴʴ�̤ ̸сɭ̤̯ɭɧ�
̯ʎɀ̯�Mʓ̝̤̯� ̤ɭˉɧ� ʎʓ̤� ̝ɭ̸̤ʴ̯̤� ̯˝� ̯ʎɭ� Ô˝͛ɀʴ�
�̤̯̝˝ˉ˝ʽʓɡɀʴ�Û˝ɡʓɭ̯͛�ɀˉɧ�˝аɭ̝ɭɧ�̯˝�ˉ˝ʽʓ-
ˉɀ̯ɭ�ʎʓʽ�ɀ̤�ɀ�ʽɭʽɠɭ ̝�Û̸ɠ̤ɭΌ̸ɭˉ̯ʴ ͛�Mʓ̝̤̯�
͕ɀ̤�ɭʴɭɡ̯ɭɧ�ɀ̤�ɀ�ʄɭʴʴ˝͕�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯͛�˝ˉ�ড়�

vɀ̝ɡʎ�ড়ঢ়�ੲÔ˝͛ɀʴ��̤̯̝˝ˉ˝ʽʓɡɀʴ�Û˝ɡʓɭ̯ ͛�
ড়ঢ়ੳ� Rˉ̯ɭ̝ɭ̤̯ʓˉʅʴ ͛� ̯ʎɀ̯�͕ɀ̤�ɀˉ�ɭ͔ɭˉ̯ʄ̸ʴ�
̯ʓʽɭ�ʄ˝̝�Mʓ̝̤̯�ɀ̤�ʎɭ�ʎɀɧ�ɠɭɭˉ�ɭʴɭɡ̯ɭɧ�ɀ̤�ɀ�
ʽɭʽɠɭ̝�˝ʄ�̯ʎɭ�!̝ʓ̯ʓ̤ʎ��̤̯̝˝ˉ˝ʽʓɡɀʴ��̤̤˝-
ɡʓɀ̯ʓ˝ˉ�ɀˉɧ�ʓ̯̤��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�!̝ɀˉɡʎ�ʫ̸̤̯�
ɀ�͕ɭɭʯ�ɭɀ̝ʴʓɭ̝�ੲm˝ʽɠ�ɭ̯�ɀʴ�ੳ

Jupiter
Rˉ�vɀ̝ɡʎ� ড়� ̯ʎɭ� Ô˝͛ɀʴ� �̤̯̝˝ˉ˝ʽʓɡɀʴ�
Û˝ɡʓɭ̯͛�ੲÔ�Ûੳ�ʓ̸̤̤ɭɧ�ɀˉ�ɀ̚̚ɭɀʴ�ɀɧɧ̝ɭ̤̤ɭɧ�
̚ɀ̝̯ʓɡ̸ʴɀ̝ʴ͛�̯˝�˝ɠ̤ɭ̝͔ɭ̝̤�ʓˉ�̯ʎɭ�Û˝̸̯ʎɭ̝ˉ�
Mɭʽʓ̤̚ʎɭ̝ɭ�̯˝�ʽɀʯɭ�ɀ�ɡɀ̝ɭʄ̸ʴ�̸̤̯ɧ͛�˝ʄ�̯ʎɭ�
̚ʴɀˉɭ̯�f̸̚ʓ̯ɭ̝�ੲMʓ̝̤̯�ড়ੳ�Юʓ̤�̝ ɭΌ̸ɭ̤̯�͕ ɀ̤�
ɧ̸ɭ�̯ ˝�̯ ʎɭ�̚ ʴɀˉɭ̯ઑ̤�̤ ˝̸̯ʎɭ̝ˉ�ɧɭɡʴʓˉɀ̯ʓ˝ˉ�ɀˉɧ�
ʎɭˉɡɭ�̚˝˝̝�͔ʓ̤ʓɠʓʴʓ̯͛�ʓˉ�̯ʎɭ�íi�ɀˉɧ�˝̯ʎɭ̝�
�˝̝̯ʎɭ̝ˉ�Mɭʽʓ̤̚ʎɭ̝ɭ�ɡ˝̸ˉ̯̝ʓɭ̤�Юɭ�̤ ˝ɡʓɭ̯͛�
͕ɀˉ̯ɭɧ�ɧ̝ɀ͕ʓˉʅ̤�˝ʄ�̯ʎɭ�̚ʴɀˉɭ̯�˝ˉ�̤̯ɀˉɧɀ̝ɧ-
ʓ̤ɭɧ�ʄ˝̝ʽ̤�̯ ʎɀ̯�̚ ɀʓɧ�̚ ɀ̝̯ʓɡ̸ʴɀ̝�ɀ̯̯ɭˉ̯ʓ˝ˉ�̯ ˝�
̯ʎɭ�̯ʓˉ̯̤�ɀˉɧ�ɡ˝ʴ˝̸̝̤�˝ʄ�̯ʎɭ�ɠɭʴ̯̤એ��̤�
͕ɭʴʴ�̄ ˝̯ɭ�͕ ɀ̤�̯ ˝�ɠɭ�̯ ɀʯɭˉ�̋ ʄ�̯ ʎɭ�̋ ɡɡ̸̝̝ɭˉɡɭ�
˝ʄ�̤ʽɀʴʴ�͕ʎʓ̯ɭ�ɀˉɧ�ɠʴɀɡʯ�̤̚˝̯̤
Mʓ̝̤̯�̤ɀ͕�̯ʎɭ�ɀ̚̚ɭɀʴ�ɀ̯�̯ʎɭ�ɠɭʅʓˉˉʓˉʅ�

˝ʄ� vɀ͛� ̯ʎɀ̯� ͛ɭɀ̝� ɀˉɧ� ɧɭɡʓɧɭɧ� ̯˝� ɠɭʅʓˉ�
˝ɠ̤ɭ̝͔ʓˉʅ�ɀˉɧ�ɧ̝ɀ͕ʓˉʅ�f̸̚ʓ̯ɭ ̝�Mɭ�ɠɭʅɀˉ�
̤ɡʓɭˉ̯ʓпɡɀʴʴ͛�ɠ͛�ɭ͚ɀʽʓˉʓˉʅ�ɀʴʴ�̯ʎɭ�ɭɀ̝ʴʓɭ̝�
ɧ̝ɀ͕ʓˉʅ̤�˝ʄ�f̸̚ʓ̯ɭ̝�̯ʎɀ̯�ʎɭ�ɡ˝̸ʴɧ�пˉɧ�ʓˉ�
̸̚ɠʴʓɡɀ̯ʓ˝ˉ̤�æ˝�ʎʓ̤�̸̤̝̝̚ʓ̤ɭ�ʎɭ�ɡ˝̸ʴɧ�˝ˉʴ͛�
пˉɧ�ʄɭ͕�ɀˉɧ�̤ ̸ɡʎ�ɡ̸̝ɧɭ�ɀ̯̯ɭʽ̯̤̚એ�̯ ˝�
ɧ̝ɀ͕�f̸̚ʓ̯ɭ ̝�Юɭ�ɧ̝ɀ͕ʓˉʅ̤�˝ʄ�̤˝ʽɭ�ɭɀ̝ʴʓɭ̝�
ɀ̤̯̝˝ˉ˝ʽɭ̝̤�͕ ɭ̝ɭ�̤ɀʓɧ�̯ ˝�ɠɭ�̝ ɭʽɀ̝ʯɀɠʴ͛�
пˉɭ�ɧ̝ɀ͕ʓˉʅ̤�ɀˉɧ�̝̚˝ɠɀɠʴ͛�̯ʎɭ�˝̝ʓʅʓˉɀʴ̤�
ʽɀ͛�ɠɭ�ɠ̸̯�ʓʄ�̯ʎʓ̤�ʓ̤�̯ʎɭ�ɡɀ̤ɭ�ɀ�ʴʓ̯ʎ˝ʅ̝ɀ̚ʎ�
ɡ˝͛̚�̋ ʄ�̋ ˉɭ�̋ ʄ�̯ ʎɭʽ�̯ ʎɀ̯�R�ʎɀ͔ɭ�̤ ɭɭˉ�̔ ̸̤̯�ɠɭ�
̯ʎɭ�ʽ˝̤̯�͕˝ɭʄ̸ʴ�ʴʓɠɭʴએ�ੲMʓ̝̤̯�ড়ੳ
æ˝� ʽɀʯɭ� ʎʓ̤� ˝͕ˉ� ˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ̤� Mʓ̝̤̯�

ʎɀɧ�ɀɡɡɭ̤̤�̯˝�ɀ�ੁʓˉɡʎ�ੲɡʽੳ�ɀ̚ɭ̸̝̯̝ɭ�
̤ʓʴ͔ɭ̝ɭɧ�ʅʴɀ̤̤�!̝˝͕ˉʓˉʅĊʓ̯ʎ�̝ ɭрɭɡ̯˝ ̝�Юʓ̤�
ɠɭʴ˝ˉʅɭɧ� ̯˝� ʎʓ̤� ʄ̝ʓɭˉɧ� f˝ʎˉ�í̤̤ʎɭ̝�"˝͚�
"˝ʴ͛ɭ̝�ੲড়ંঢ়ੳ�͕ʎ˝�ʴʓ͔ɭɧ�ɀ̯�!ɭʴʴɭ̸͔ɭ�
Mʓʴʴ�ੲ�ˉ˝ˉ͛ʽ˝̸̤�ড়ড়ੳ�ɀˉɧ�ʓˉ�ড়�ɠ̸ʓʴ̯�ɀˉ�
˝ɠ̤ɭ̝͔ɀ̯˝̝͛�ʄ˝̝�ʎʓ̤�̯ɭʴɭ̤ɡ˝̚ɭ�ੲ�ˉ˝ˉ͛ʽ˝̸̤�
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ড়ੳৢ�"˝ʴ͛ɭ̝�͕ɀ̤�ɀ�ʄɭʴʴ˝͕�ʽɭʽɠɭ̝�˝ʄ�̯ʎɭ�
Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�̋ ʄ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�͕ ʎ˝�ɹ ʓʯɭ�
Mʓ̝̤̯�͕ ɀ̤�ʓˉ�ɠ˝̯ʎ�Ûɭɡ̯ʓ˝ˉ���̯ ʎɭ�ɀ̤̯̝˝ˉ˝ʽʓ-
ɡɀʴ�̤ ɭɡ̯ʓ˝ˉ�ɀˉɧ�ʓˉ�̯ ʎɭ�̔ ʓɡ̝˝̤ɡ˝̚ʓɡɀʴ�̤ ɭɡ̯ʓ˝ˉ�
of the society.ৣ�Mʓ̝̤̯�ੲড়ੳ�ʽɭˉ̯ʓ˝ˉɭɧ�̯ʎɀ̯�
̯ʎɭ�̯ɭʴɭ̤ɡ˝̚ɭ�ʎɀɧ�ɀ�ʅ˝˝ɧ�ɧ̝ʓ͔ʓˉʅɡʴ˝ɡʯ�̯ʎɀ̯�
ʯɭ̯̚�f̸̚ʓ̯ɭ̝�ʓˉ�̯ ʎɭ�ɡɭˉ̯̝ɭ�̋ ʄ�̯ ʎɭ�пɭʴɧ�̋ ʄ�͔ ʓɭ ͕�
ɀʴʴ˝͕ʓˉʅ�ɠ˝̯ʎ�ʎɀˉɧ̤�̯˝�ɠɭ�̸̤ɭɧ�ʄ˝̝�ɧ̝ɀ͕-
ʓˉʅ�íˉʄ˝̸̝̯ˉɀ̯ɭʴ ͛�͕ɭ�ʎɀ͔ɭ�ɠɭɭˉ�̸ˉɀɠʴɭ�̯˝�
пˉɧ�ɀ�̚ʎ˝̯˝ʅ̝ɀ̚ʎ�˝̝�ɀ�ɧɭ̤ɡ̝ʓ̯̚ʓ˝ˉ�˝ʄ�̯ʎʓ̤�
̯ɭʴɭ̤ɡ˝̚ɭ�˝̝�̯ʎɭ�ɀ̤̤˝ɡʓɀ̯ɭɧ�˝ɠ̤ɭ̝͔ɀ̯˝̝ ͛
Ñɀ͛ʓˉʅ�ɀ̯̯ɭˉ̯ʓ˝ˉ�̯˝�̯ʎɭ�f˝͔ʓɀˉ�ɡ˝ʴ˝̸̝̤�ɀ̤�

ɀ̤ʯɭɧ� Mʓ̝̤̯� ˉ˝̯ɭɧ� ̯ʎɭ� ɠ̝ʓʅʎ̯˝̝ɀˉʅɭ
͛ɭʴʴ˝͕�̋ ʄ�̯ ʎɭ�ɭΌ̸ɀ̯˝̝ʓɀʴ�ͥ ˝ˉɭએ�Mɭ�̤ ʎ˝͕ɭɧ�ʎʓ̤�
п̝̤̯�̤ ʯɭ̯ɡʎɭ̤�̯ ˝�Mɭˉ̝͛�"ʎɀʽɠɭ̝ʴɀʓˉ�Ô̸̤̤ɭʴʴ�
͕ʎ˝�͕ɀ̤�̸̤ʓˉʅ�Û͛ɧˉɭ͛��ɠ̤ɭ̝͔ɀ̯˝̝͛ઑ̤ � ੀ
ʓˉɡʎ�ੲঢ়ɡʽੳ�Ûɡʎ̝̅ɧɭ̝�̝ ɭʄ̝ɀɡ̯˝̝�ੲÑʓɡʯɭ̯̯�ɀˉɧ�
m˝ʽɠ��ੳ��̤�Ô̸̤̤ɭʴʴ�ɧʓ̤ɀʅ̝ɭɭɧ�͕ʓ̯ʎ�
ʎʓ̤�ɡ˝ʴ˝̸̝̤�Mʓ̝̤̯�͕ɭˉ̯�̯˝�̯ʎɭ�˝ɠ̤ɭ̝͔ɀ̯˝̝͛�
̯˝�ʴ˝˝ʯ�̯ʎ̝˝̸ʅʎ�̯ʎɭ�ʴɀ̝ʅɭ�̝ɭʄ̝ɀɡ̯˝̝�ʎʓʽ̤ɭʴʄ�
Mɭ� ʄ˝̸ˉɧ� ̯ʎɀ̯� ̯ʎ̝˝̸ʅʎ� ̯ʎɭ� ̝ɭʄ̝ɀɡ̯˝ ̝� ̯ʎɭ�
ɭΌ̸ɀ̯˝̝ʓɀʴ�ɠɭʴ̯�ɀ̚̚ɭɀ̝ɭɧ�ɀ�ɠ̝ʓʅʎ̯�̚ ʓˉʯ�ʫ̸̤̯�ɀ̤�
Ô̸̤̤ɭʴʴ�ʎɀɧ�̤ ɭɭˉ�æ˝�̯ ̝͛�ɀˉɧ�ɡʴɭɀ̝�̸ ̚�̯ ʎɭ�ɡ˝ˉ-
ʄ̸̤ʓ˝ˉ�Mʓ̝̤̯�ɭ͚ɀʽʓˉɭɧ�f̸̚ʓ̯ɭ̝�͕ʓ̯ʎ��ʴʄ̝ɭɧ�
Dɀʓ̝ʄɀ͚ઑ̤ �ੂʓˉɡʎ�ੲɡʽੳ�Ûɡʎ̝̅ɧɭ̝�̝ɭʄ̝ɀɡ̯˝̝�
ੲ�̝ɡʎʓ̤̯˝ˉ�ঢ়ড়�ੳ�ɀˉɧ�ɀʅɀʓˉ�̤ ɀ͕�̯ ʎɭ�̤ ɀʽɭ�
̚ʓˉʯʓ̤ʎ�̯ʓˉ̯�Dʓ̝ʽʴ͛�̤ʎ˝͕ʓˉʅ�̯ʎɭ�ɧʓаɭ̝ɭˉɡɭ̤�
ɠɭ̯͕ɭɭˉ�̝ ɭʄ̝ɀɡ̯˝̝̤�ɀˉɧ�̝ ɭрɭɡ̯˝̝̤�Ô̸̤̤ɭʴʴ�̤ ɀ͕�
̯ʎɭ�̤ ɀʽɭ�͛ ɭʴʴ˝͕�̯ ʎɀ̯�Mʓ̝̤̯�ʎɀɧ�̤ ɭɭˉ�̯ ʎ̝˝̸ʅʎ�
ʎʓ̤� ̤ɭʴʄʽɀɧɭ� ʓˉɡʎ� ੲৗɡʽੳ� ̝ɭрɭɡ̯˝̝�
ੲ�̝ɡʎʓ̤̯˝ˉ�ੳ��ˉɭ�˝ʄ�Mʓ̝̤̯ઑ̤ �ɧ̝ɀ͕ʓˉʅ̤�
˝ʄ�f̸̚ʓ̯ɭ ̝�̔ ɀɧɭ�ʓˉ�ড়ড়�ʓ̤�̤ ʎ˝͕ˉ�ʓˉ�Dʓʅ̸̝ɭ�

ਙા"˝ʴ͛ɭ̝�ɡɀʽɭ�͕ ʓ̯ʎ�ɀˉ�ʓʽ̚ɭɡɡɀɠʴɭ�ɀ̤̯̝˝ˉ˝ʽʓɡɀʴ�̚ ɭɧʓʅ̝ɭɭ�Mʓ̤�ʅ̝ɀˉɧʽ˝̯ʎɭ̝�̋ ˉ�̯ ʎɭ�̔ ɀ̯ɭ̝ˉɀʴ�̤ ʓɧɭ�͕ ɀ̤�ɀ�ɧɀ̸ʅʎ̯ɭ̝�
˝ʄ�̯ʎɭ�Ôɭ͔ɭ̝ɭˉɧ�( ̝�Mɭˉ̝͛�í̤̤ʎɭ̝�ੲંঢ়ੳ�̯ʎɭ��̤̯̝˝ˉ˝ʽɭ̝�Ô˝͛ɀʴ�˝ʄ�R̝ɭʴɀˉɧ�ੲĊ̝ʓʅʎ̯�ড়ড়ঢ়ੳ��̚̚ɀ̝ɭˉ̯ʴ ͛�
"˝ʴ͛ɭ̝�͕ ɀ̤�ɠ˝̝ˉ�fɀʽɭ̤�"˝͚�"˝ʴ͛ɭ ̝�ɠ̸̯�ɀ̯�̤ ˝ʽɭ�̤ ̯ɀʅɭ�ɡʎɀˉʅɭɧ�ʎʓ̤�̄ ɀʽɭ�̯ ˝�fɀʽɭ̤�í̤̤ʎɭ̝�"˝͚�"˝ʴ͛ɭ ̝�̚ ̝ɭ̸̤ʽɀɠʴ͛�
̯˝�ɀɡɡ˝ʽʽ˝ɧɀ̯ɭ�̯ʎʓ̤�ʓʴʴ̸̤̯̝ʓ˝̸̤�ɀˉɡɭ̤̯̝ ͛�Mɭ�ɀʴ̤˝�ˉɀʽɭɧ�ʎʓ̤�ʎ˝̸̤ɭ�ʓˉ�Û͛ɧˉɭ͛�.ɀ̤̯͕ɭʴʴએ�ɀоɭ̝�.ɀ̤̯͕ɭʴʴ�M˝̸̤ɭએ�
̯ʎɭ�ʽɀˉ̤ʓ˝ˉ�˝ɡɡ̸̚ʓɭɧ�ɠ͛�ʎʓ̤�ɀˉɡɭ̤̯˝̝̤�ʓˉ�"˝̸ˉ̯͛�Eɀʴ͕ɀ ͛�R̝ɭʴɀˉɧ�D̸̝̯ʎɭ̝�ɧɭ̯ɀʓʴ̤�˝ʄ�"˝ʴ͛ɭ̝ઑ̤�R̝ʓ̤ʎ�ʴʓˉʯ̤�ɀˉɧ�ʎʓ̤�
ɀ̤̯̝˝ˉ˝ʽʓɡɀʴ�ɀ̤̤˝ɡʓɀ̯ʓ˝ˉ̤�͕ʓʴʴ�ɠɭ�̯ʎɭ�̸̤ɠʫɭɡ̯�˝ʄ�ɀ�ʴɀ̯ɭ̝�̚ɀ̚ɭ ̝
ਚાЮɭ�ɀ̤̯̝˝ˉ˝ʽʓɡɀʴ�̤ ɭɡ̯ʓ˝ˉ�ੲÛɭɡ̯ʓ˝ˉ��ੳ�̋ ʄ�̯ ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�̋ ʄ��ÛĊ�ɭ͚ʓ̤̯ɭɧ�ɠɭ̯͕ɭɭˉ�ড়�ɀˉɧ�ড়ড়�ੲ�̝ɡʎʓ̤̯˝ˉ�
ɀˉɧ�!ʎɀ̯ʎɀʴ�ঢ়ঢ়ੳ�Юɭ�ʽʓɡ̝˝̤ɡ˝̚ʓɡɀʴ�̤ɭɡ̯ʓ˝ˉ�̤ɭɭʽ̤�̯˝�ʎɀ͔ɭ�ʴɀ̤̯ɭɧ�̤˝ʽɭ͕ʎɀ̯�ʴ˝ˉʅɭ̝�͕ʓ̯ʎ�Mʓ̝̤̯�̝̚ɭ̤ɭˉ̯ʓˉʅ�ʎʓ̤�
̚ɀ̚ɭ̝̤�˝ˉ�͕˝˝ʴ�пɠ̝ɭ̤�̯˝�̯ʎɭ�̤ɭɡ̯ʓ˝ˉ�ʓˉ�ড়�ੲ�ˉ˝ˉ͛ʽ˝̸̤�ড়ੳ�ɀˉɧ�ɧʓɀ̯˝ʽ̤�̯ʎɭ�ʄ˝ʴʴ˝͕ʓˉʅ�͛ɭɀ̝�ੲMʓ̝̤̯�ড়ɀੳ�
ɀˉɧ�ɡʎɀʓ̝ʓˉʅ�ɀ�ʽɭɭ̯ʓˉʅ�˝ʄ�̯ʎɭ�̤ɭɡ̯ʓ˝ˉ�ʓˉ�ড়ড়�ੲ�ˉ˝ˉ͛ʽ˝̸̤�ড়ড়ੳ�"˝ʴ͛ɭ̝�ੲড়ੳ�ɀʴ̤˝�̝̚ɭ̤ɭˉ̯ɭɧ�ɀ�̚ɀ̚ɭ̝�ɀ̯�ɀ�
ʽɭɭ̯ʓˉʅ�˝ʄ�̯ʎɭ�ʽʓɡ̝˝̤ɡ˝̚ʓɡɀʴ�̤ɭɡ̯ʓ˝ˉ�ʓˉ�ড়

Юɭ�ɧʓаɭ̝ɭˉ̯�̯ʓˉ̯̤�̤ɭɭˉ�̯ʎ̝˝̸ʅʎ�̝ɭʄ̝ɀɡ-
̯˝̝̤�ɀˉɧ�̝ ɭрɭɡ̯˝̝̤�ɡ˝̸ʴɧ�̚ ˝̤̤ʓɠʴ͛�ʎɀ͔ɭ�ɠɭɭˉ�
ɭ͚̚ʴɀʓˉɭɧ�ɠ͛�̯ ʎɭ�ɠɭ̯̯ɭ̝�ɀɡʎ̝˝ʽɀ̯ʓ̤ʽ�̋ ʄ�̯ ʎɭ�
ʴɀ̯̯ɭ ̝�ɠ̸̯�Mʓ̝̤̯ઑ̤�˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ̤�ɀ̯�̯ʎɭ�ড়ড়�
˝̚̚˝̤ʓ̯ʓ˝ˉ�ɡ˝ˉʄ̸̤ɭɧ�̯ʎɭ�ʓ̸̤̤ɭ�ੲMʓ̝̤̯�ড়ড়ੳ�
Юɀ̯�͛ɭɀ̝�ʎɭ�͕ɀ̤�̸̤ʓˉʅ�ɠ˝̯ʎ�Û͛ɧˉɭ͛��ɠ̤ɭ̝-
͔ɀ̯˝̝͛ઑ̤�ੁʓˉɡʎ�ੲড়ɡʽੳ�vɭ̝ͥ�̝ɭʄ̝ɀɡ̯˝̝�
ɀˉɧ� "˝ʴ͛ɭ̝ઑ̤� ੁʓˉɡʎ� ੲɡʽੳ� ̝ɭрɭɡ̯˝ ̝�
Mɭ�ʄ˝̸ˉɧ�̯ʎɀ̯�̯ʎɭ�ɧʓ̤ɡ̝ɭ̚ɀˉɡ͛�ʎɀɧ�ɧʓ̤ɀ̚-
̚ɭɀ̝ɭɧ�ʓˉ�ɀ�̤˝̝̯�˝ʄ�ɡ˝ʽ̝̚˝ʽʓ̤ɭ�̯ʎ̝˝̸ʅʎ�

Figure 7: Jupiter, drawn by Hirst on 27 August 
1880, using Colyer’s 10¼-inch reflector. Courtesy 
State Library of NSW (MLMSS 223).
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ɠ˝̯ʎ�̯ ɭʴɭ̤ɡ˝̚ɭ̤�̯ ʎɭ�̄ ˝̝̯ʎɭ̝ˉ�ɭΌ̸ɀ̯˝̝ʓɀʴ�ɠɭʴ̯�
ɀ̚̚ɭɀ̝ɭɧ�ɀ�ɠ̝ʓʅʎ̯�ɡ˝̚̚ɭ̝͛�̝ ɭɧએ�͕ ʎʓʴɭ�
̯ʎɭ�̤ ˝̸̯ʎɭ̝ˉ�ɀ̚̚ɭɀ̝ɭɧ�ʎɀʴʄ�̋ ɡʎ̝ɭ͛ɭʴʴ˝ ͕�
ʓˉɡʴʓˉʓˉʅ�̤˝ʽɭ̯ʓʽɭ̤�̯˝�ʅ̝ɭ ͛એ
Mʓ̝̤̯�ੲড়ੳ�ɀʴ̤˝�̤ɀ͕�ɡ˝ʴ˝̸̝̤�ʓˉ�̯ʎɭ�̚˝ʴɀ̝�

̝ɭʅʓ˝ˉ̤�˝ʄ�f̸̚ʓ̯ɭ̝�ɀ�ɧɭɡʓɧɭɧʴ͛�ɠ̝˝͕ˉ-
ʓ̤ʎ�ʅ̝ɭɭˉએ�ɀ̝˝̸ˉɧ�̯ ʎɭ�̄ ˝̝̯ʎ�̚ ˝ʴɭ�ɀ̯�ɹ ɭɀ̤̯�
̯ʎ̝˝̸ʅʎ�̯ʎɭ�̝ɭрɭɡ̯˝ ̝�͕ʎʓʴɭ�̯ʎɭ�̤˝̸̯ʎ�̚˝ʴɭ�
̝ɭʅʓ˝ˉ�ɀ̚̚ɭɀ̝ɭɧ�ɀ�͕ɀ̝ʽ�ʅ̝ɭ͛એ�Юɭ�
˝ˉʴ͛�ɭɀ̝ʴʓɭ̝�˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ�̯ʎɀ̯�ʎɭ�ɡ˝̸ʴɧ�пˉɧ�
˝ʄ�ɀ�ʅ̝ɭɭˉ�̯ʓˉ̯�ɀ̯�̯ʎɭ�̚˝ʴɭ̤�͕ɀ̤�̯ʎɀ̯�˝ʄ�ɀ�
vʓ̤̤�Mʓ̝̤̯�ʓˉ��ɭ͕�Ěɭɀʴɀˉɧ�͕ ʎ˝�̤ ̸̚̚˝̤ɭɧʴ͛�
̤ɀ͕�ɀ�̤ʽɀʴʴ�˝͔ɀʴ�̚ɀ̯ɡʎ�˝ʄ�ɧɭɡʓɧɭɧ�̤ɭɀ
ʅ̝ɭɭˉ�ɀ̯�̯ʎɭ�̤˝̸̯ʎ�̚˝ʴɭએ�ɧ̸̝ʓˉʅ�̯ʎɭ�ড়�
˝̚̚˝̤ʓ̯ʓ˝ˉ�ੲmɀʽɠɭ̝̯�ড়ੳ�M˝͕ɭ͔ɭ ̝�̯ ʎɭ̝ɭ�
ɀ̝ɭ�ʽ˝ɧɭ̝ˉ�ɧ˝̸ɠ̯̤�˝ˉ�͕ʎɭ̯ʎɭ̝�vʓ̤̤�Mʓ̝̤̯�
̝ɭɀʴʴ͛�ɭ͚ʓ̤̯ɭɧ�ੲ�̝ɡʎʓ̤̯˝ˉ�ৗੳ
��ʄɭɀ̸̯̝ɭ�˝ˉ�f̸̚ʓ̯ɭ̝ઑ̤�ɧʓ̤ɡ�̤ɭɭˉ�ɠ͛�ɠ˝̯ʎ�

Mʓ̝̤̯�ɀˉɧ�Ô̸̤̤ɭʴʴ�ʓˉ�ড়�͕ ɀ̤�̋ ˉɭ�̯ ʎɀ̯�̯ ʎɭ͛�
ɡɀʴʴɭɧ�̯ʎɭ�Dʓ̤ʎએ�ੲMʓ̝̤̯�ড়ੳ�Юʓ̤�ɠ̝ʓʅʎ̯�
̝ɭɧ�̤̚˝̯�ɀʴ̤˝�ɀ̚̚ɭɀ̝ɭɧ�ʓˉ�̯ʎɭ�̤ɀʽɭ�̚˝̤ʓ̯ʓ˝ˉ�
˝ˉ�f̸̚ʓ̯ɭ̝�ʓˉ�ড়ড়�ੲMʓ̝̤̯�ড়ড়ੳ�̯ʎɀ̯�ʓ̤�˝ˉ�
̯ʎɭ�̤˝̸̯ʎ�̤ʓɧɭ�˝ʄ�̯ʎɭ�ɭΌ̸ɀ̯˝̝ʓɀʴ�ɠɭʴ̯�Rˉ�ɀ�
ʴɭ̯̯ɭ̝�̯ ˝�̯ ʎɭ�Sydney Morning Herald�̋ ˉ�ৗ�f̸ʴ͛�
ড়ড়�Ô̸̤̤ɭʴʴ�ੲড়ড়ɀੳ�ʽɭˉ̯ʓ˝ˉɭɧ�̤ɭɭʓˉʅ�̯ʎɭ�
̤̚˝̯�̯ ʎ̝ɭɭ�̄ ʓʅʎ̯̤�ɭɀ̝ʴʓɭ̝�ɀˉɧ�ɡ˝ʽ̚ɀ̝ɭɧ�ʓ̯�̯ ˝�
͕ʎɀ̯�ʎɭ�̤ ɀ͕�ʓˉ�ড়�ɠ̸̯�ʎɭ�̔ ʓ̤̝ɭʽɭʽɠɭ̝ɭɧ�
ʓ̯̤�̚˝̤ʓ̯ʓ˝ˉ�ʓˉ�̯ʎɭ�ɭɀ̝ʴʓɭ̝�͛ɭɀ ̝�Mɭ�̝ɭ̸̯̝ˉɭɧ�
̯˝�̯ʎɭ�̸̤ɠʫɭɡ̯�ʓˉ�ড়ড়�̤̯ɀ̯ʓˉʅ�̯ʎɀ̯�ʓˉ�ড়ড়�
ʎɭ�п̝̤̯�̤ɀ͕�̯ʎɭ�̝ɭɧ�̤̚˝̯�ɡʴɭɀ̝ʴ͛�˝ˉ�ড়�f̸ʴ͛�
ੲÔ̸̤̤ɭʴʴ�ড়ড়ੳ�Юʓ̤�ɧɀ̯ɭ�ɧʓ̤ɀʅ̝ɭɭ̤�͕ʓ̯ʎ�ʎʓ̤�
ʴɭ̯̯ɭ̝�̯˝�̯ʎɭ�Herald�ɀˉɧ�ɡ˝̸ʴɧ�ʎɀ͔ɭ�ɠɭɭˉ�ɀˉ�
ɀ̯̯ɭʽ̯̚�̯˝�˝ɠ̯ɀʓˉ�̝̚ʓ˝̝ʓ̯ ͛�Юʓ̤�ʽɀ͛�ɠɭ�̤˝�
̤ʓˉɡɭ��ʽɭ̝ʓɡɀˉ�ɀ̤̯̝˝ˉ˝ʽɭ̝�"ɀ̝̝�Ñ̝ʓ̯ɡʎɭ̯̯�
ੲড়ঢ়ੳ�˝ʄ�̯ʎɭ�v˝̝̝ʓ̤˝ˉ��ɠ̤ɭ̝͔ɀ̯˝̝͛�ʓˉ�vʓ̤-
̤˝̸̝ʓ�̝ɭ̚˝̝̯ɭɧ�̤ɭɭʓˉʅ�̯ʎɭ�̤̚˝̯�͕ʎʓɡʎ�͕ɭ�
ˉ˝͕�ʯˉ˝͕�ɀ̤�̯ʎɭ�E̝ɭɀ̯�Ôɭɧ�Û̚˝̯�ੲEÔÛੳ�
˝ˉ�ঢ়�f̸ʴ ͛
Юɭ�EÔÛ�̚ ˝̤̤ʓɠʴ͛�ʎɀɧ�ɀ̚̚ɭɀ̝ɭɧ�ʓˉ�ɭɀ̝ʴʓɭ̝�

ɧ̝ɀ͕ʓˉʅ̤�ɠ̸̯�ɀɡɡ˝̝ɧʓˉʅ�̯ ˝�Ю˝ʽɀ̤�M˝ɡʯɭ͛�
ੲঢ়ঢ়ঢ়�ંড়ੳ�ʓˉ�ʎʓ̤�ɠ˝˝ʯ�Galileo’s Planet, 
Ñ̝ʓ̯ɡʎɭ̯̯�̤ ʎ˝̸ʴɧ�ɠɭ�ɡ̝ɭɧʓ̯ɭɧ�͕ ʓ̯ʎ�ʓ̯̤�̔ ˝ɧɭ̝ˉ�

̝ɭɧʓ̤ɡ˝͔ɭ̝ ͛�M˝ɡʯɭ͛�͕ ɀ̤�ɀ͕ɀ̝ɭ�̋ ʄ�Mʓ̝̤̯�ɀˉɧ�
Ô̸̤̤ɭʴʴઑ̤�̋ ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ̤�̋ ʄ�̯ ʎɭ�Dʓ̤ʎએ�Rʅˉ˝̝ʓˉʅ�
Ô̸̤̤ɭʴʴ�ʎɭ�ʫ˝ʯɭ̤�̯ʎɀ̯�ʓ̯�ʓ̤�ʄ˝̸̝̯ˉɀ̯ɭ�̯ʎɀ̯�ʓ̯�
͕ɀ̤�ˉ˝̯�Mʓ̝̤̯�͕ʎ˝�͕ɀ̤�ɡ̝ɭɧʓ̯ɭɧ�͕ʓ̯ʎ�̯ʎɭ�
ɧʓ̤ɡ˝͔ɭ̝ ͛�̤ ʓˉɡɭ�̋ ̯ʎɭ̝͕ʓ̤ɭ�͕ ɭ�ɡ˝̸ʴɧ�ɠɭ�̝ ɭʄɭ̝-
̝ʓˉʅ�̯˝�̯ʎɭ�̤̚˝̯�ɀ̤�̯ʎɭ�E̝ɭɀ̯�Ôɭɧ�Dʓ̤ʎ
�� ̝ɭɡɭˉ̯� ̝ɭ̤ɭɀ̝ɡʎ� ̚ɀ̚ɭ̝� ɭ͚ɀʽʓˉɭ̤� ɀʴʴ�

̯ʎɭ�ɀ͔ɀʓʴɀɠʴɭ�˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ̤�˝ʄ�ʴɀ̝ʅɭ�̤̚˝̯̤�˝ˉ�
f̸̚ʓ̯ɭ̝�ੲÛɄˉɡʎɭͥmɀ͔ɭʅɀ�ɭ̯�ɀʴ�ੳ�Юɭ�
ɀ̸̯ʎ˝̝̤�ɡ˝ˉɡʴ̸ɧɭ�̯ ʎɀ̯�̯ ʎɭ�ɭɀ̝ʴʓɭ̤̯�̝ ɭ̚˝̝̯̤�̋ ʄ�
ɀ�Ñɭ̝ʽɀˉɭˉ̯�Û̚˝̯એ�ʓˉ�̯ ʎɭ�̤�ɧ˝�̄ ˝̯�̝ ɭʄɭ̝�
̯˝�̯ʎɭ�EÔÛ�ɀ̤� ̯ʎɀ̯�̤ɭɭʽ̤�̯˝�ʎɀ͔ɭ�ɧʓ̤ɀ̚-
̚ɭɀ̝ɭɧ�ɧ̸̝ʓˉʅ�̯ʎɭ�ʄ˝ʴʴ˝͕ʓˉʅ�ɡɭˉ̸̯̝ ͛�Юɭ�
п̝̤̯�̝ɭ̚˝̝̯�˝ʄ�̯ʎɭ�EÔÛ�ɧɀ̯ɭ̤�ʄ̝˝ʽ�ড়ৗ�ɠ̸̯�
ʓ̯�ɧʓɧ�ˉ˝̯�̯ɀʯɭ�˝ˉ�ʓ̯̤�̝̚ɭ̤ɭˉ̯�ɀ̚̚ɭɀ̝ɀˉɡɭ�˝ʄ�
ɀ�̝ɭɧɧʓ̤ʎ�˝͔ɀʴ�̸̤̝̝˝̸ˉɧɭɧ�ɠ͛�̯ʎɭ�͕ʎʓ̯ʓ̤ʎ�
ɀ̝ɭɀ�ɡɀʴʴɭɧ�̯ʎɭ�M˝ʴʴ˝ ͕�̸ˉ̯ʓʴ� ̯ʎɭ�̚ɭ̝ʓ˝ɧ�

Figure 8: Hirst’s drawings of Jupiter in August 
and October 1878 on Plate VIII of δȷ�Ý̂ʓ׃�T˹ˮ�
Planets and their Satellites by Edmund Ledger.
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ড়ંড়� D˝̸̝̯ʓ̯˝̸̤ʴ ͛� Mʓ̝̤̯� ̤̯ɀ̝̯ɭɧ�
˝ɠ̤ɭ̝͔ʓˉʅ�f̸̚ʓ̯ɭ̝�̄ ɭɀ̝�̯ ʎɭ�ɭˉɧ�̋ ʄ�̯ ʎʓ̤�̚ ɭ̝ʓ˝ɧ�
R̯�̤ʎ˝̸ʴɧ�ɠɭ�ˉ˝̯ɭɧ�̯ʎɀ̯�ɧ̸̝ʓˉʅ�Mʓ̝̤̯ઑ̤�̯ʓʽɭ�
̯ʎɭ�EÔÛ�͕ɀ̤�̯ʎ̝ɭɭ�̯ʓʽɭ̤�̯ʎɭ�̤ʓͥɭ�ʓ̯�ʓ̤�̯˝ɧɀ ͛�
̤̚ɀˉˉʓˉʅ�ɀɠ˝̸̯�ৗঢ়ୗ�ʴ˝ˉʅʓ̸̯ɧɭ�ੲড়�ʯʽੳ�
ʓˉ�ড়ড়�͕ʎʓʴɭ�ʓ̯�͕ɀ̤�ɭ͚̚ɭɡ̯ɭɧ�̯˝�ɠɭ�ɀɠ˝̸̯�
ৗୗ�ੲ�ʯʽੳ�ʓˉ��ੲÛʓʽ˝ˉ�ɭ̯�ɀʴ�ড়ੳ
Mʓ̝̤̯�̤ ɭˉ̯�̔ ɀˉ͛�̋ ʄ�ʎʓ̤�f̸̚ʓ̯ɭ̝�ɧ̝ɀ͕ʓˉʅ̤�̯ ˝�

̯ʎɭ�Ô˝͛ɀʴ��̤̯̝˝ˉ˝ʽʓɡɀʴ�Û˝ɡʓɭ̯ ͛�͕ ʎɭ̝ɭ��̋ ʄ�
ʎʓ̤�ɧ̝ɀ͕ʓˉʅ̤�ɀ̝ɭ�ʓˉ�̯ ʎɭ�ɀ̝ɡʎʓ͔ɭ̤�ɀ̯�Ô�Û�vÛÛ�
�((�ড়�ੲ!ɭˉˉɭ̯̯�ঢ়ড়ੳ�Mʓ̤�͕˝̝ʯ�ʅɀʓˉɭɧ�
ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�̚ ̝˝ʽʓˉɭˉɡɭ�͕ ʎɭˉ�ɹ ʓ̯ʎ˝ʅ̝ɀ̚ʎ̤�
˝ʄ�̯ʎ̝ɭɭ�˝ʄ�̯ʎ˝̤ɭ�ɧ̝ɀ͕ʓˉʅ̤�͕ɭ̝ɭ�̤ɭʴɭɡ̯ɭɧ�̯˝�
ɀ̚̚ɭɀ̝�ʓˉ�.ɧʽ̸ˉɧ�mɭɧʅɭ̝ઑ̤�ɠ˝˝ʯ�δȷ�Ý̂ʓ׃�
T˹ˮ�ÓɾȊʓȷ˹ˮ�Ȋʓȱ�˹ɘȷɝ˧�ÝȊ˹ȷɾɾɝ˹ȷˮ�ੲmɭɧʅɭ ̝�ড়ড়�
ৗંৗੳ�Юɭ̤ɭ�ɀ̝ɭ�̤ʎ˝͕ˉ�ʓˉ�Dʓʅ̸̝ɭ�ড়

Shadow on the Moon
Rˉ��ɡ̯˝ɠɭ̝�ড়ড়�Ô̸̤̤ɭʴʴ�̯ʎɭ�ʅ˝͔ɭ̝ˉʽɭˉ̯�
ɀ̤̯̝˝ˉ˝ʽɭ ̝� ɧɭɡʓɧɭɧ� ̯˝� ̯ɭ̤̯� ˝̸̯� ̯ʎɭ� ̸̤ʅ-
ʅɭ̤̯ʓ˝ˉ� ̯ʎɀ̯� ɀ̤̯̝˝ˉ˝ʽʓɡɀʴ� ˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ̤�
ɡɀˉ�ɠɭ�ɠɭ̯̯ɭ̝�ʽɀɧɭ�ʄ̝˝ʽ�ɀ�ʽ˝̸ˉ̯ɀʓˉ�̯ʎɀˉ�
ʄ̝˝ʽ�ʴ˝͕�ɭʴɭ͔ɀ̯ʓ˝ˉ̤�ੲÔ̸̤̤ɭʴʴ�ড়ড়ɠੳ�Mʓ̝̤̯�
͔˝ʴ̸ˉ̯ɭɭ̝ɭɧ�̯˝�ʅ˝�͕ʓ̯ʎ�ʎʓʽ�ɀ̤�ʎʓ̤�ɀ̤̤ʓ̤̯ɀˉ̯�
Юɭ͛�͕ɭˉ̯� ̯˝� ɀ�̚ʴɀɡɭ� ɀʴ̝ɭɀɧ͛� ʄɀʽʓʴʓɀ̝� ̯˝�
Mʓ̝̤̯��ʴʄ̝ɭɧ�Dɀʓ̝ʄɀ͚ઑ̤� ɡ˝̸ˉ̯̝͛� ̝ɭ̤ʓɧɭˉɡɭ�
ɀ̯�Ċ˝˝ɧʄ˝̝ɧ�ʓˉ�̯ʎɭ�!ʴ̸ɭ�v˝̸ˉ̯ɀʓˉ̤�ɀɠ˝̸̯�
�ʽɭ̯̝ɭ̤� ɀɠ˝͔ɭ� ̤ɭɀ� ʴɭ͔ɭʴ�Юɭʓ̝� ɭΌ̸ʓ̚-
ʽɭˉ̯�ʓˉɡʴ̸ɧɭɧ�Û͛ɧˉɭ͛��ɠ̤ɭ̝͔ɀ̯˝̝͛ઑ̤�ੁʓˉ�
ੲড়ɡʽੳ�̝ɭʄ̝ɀɡ̯˝ ̝�ɀ�ੀʓˉ�ੲɡʽੳ�"˝˝ʯɭ�
̯ɭʴɭ̤ɡ˝̚ɭ�̚ʴ̸̤�̯ʎɭ�Mʓʴʅɭ̝�̤̚ɭɡ̯̝˝̤ɡ˝̚ɭ�̯ʎɀ̯�
Ô̸̤̤ɭʴʴ� ʎɀɧ� ̸̝̚ɡʎɀ̤ɭɧ� ʓˉ� .ˉʅʴɀˉɧ� ̯ʎ̝ɭɭ�
͛ɭɀ̝̤�ɭɀ̝ʴʓɭ̝�ੲ!ɀ̝ʯɭ ̝�ੳ
�ˉ�ɭ͚ɀʽʓˉʓˉʅ�̯ʎɭ�ʴʓʅʎ̯�˝ʄ�̯ʎɭ�Û̸ˉ�͕ʓ̯ʎ�

̯ʎɭ�̤̚ɭɡ̯̝˝̤ɡ˝̚ɭ�Ô̸̤̤ɭʴʴ�̤ɀ͕�ʽɀˉ͛�ʄɭ͕ɭ̝�
̤̚ɭɡ̯̝ɀʴ�ɹ ʓˉɭ̤�ɧ̸ɭ�̯ ˝�̯ ʎɭ�ɀ̯ʽ˝̤̚ʎɭ̝ɭ�ɧ̸̝ʓˉʅ�
̯ʎɭ�ɧɀ ͛�ɡ˝ʽ̚ɀ̝ɭɧ�̯˝�̯ʎɀ̯�ʎɭ�ʎɀɧ�̤ɭɭˉ�ʄ̝˝ʽ�
Û͛ɧˉɭ͛��ɠ̤ɭ̝͔ɀ̯˝̝͛�ੲÔ̸̤̤ɭʴʴ�ড়ড়ɠੳ�Юɭ�
ʴʓˉɭ̤�ɧʓɧ�ɡ˝ʽɭ�ɠɀɡʯ�ˉɭɀ̝�̸̤ˉ̤ɭ̯�ɠ̸̯�͕ɭ̝ɭ�

ਛાÛ̚ɭɡ̯̝ɀʴ�ɹ ʓˉɭ̤�ɧ̸ɭ�̯ ˝�̯ ʎɭ�ɀ̯ʽ˝̤̚ʎɭ̝ɭ�ɀ̝ɭ�ʯˉ˝͕ˉ�ɀ̤�̯ ɭʴʴ̸̝ʓɡ�ɹ ʓˉɭ̤�ੲ�ɧɭʴʽɀˉ�ɭ̯�ɀʴ�ঢ়ঢ়ੳ�Юɭ͛�̄ ɭɭɧ�̯ ˝�ɠɭ�̝ ɭʽ˝͔ɭɧ�
͕ʎɭˉ�ʽɭɀ̸̤̝ʓˉʅ�̯ʎɭ�̤̚ɭɡ̯̝ɀ�˝ʄ�̤̯ɀ̝̤�ɀˉɧ�ʅɀʴɀ͚ʓɭ̤��̤�̯ʎɭ�ʽɀʓˉ�ɡ˝ˉ̤̯ʓ̸̯ɭˉ̯̤�˝ʄ�̯ʎɭ�ɀ̯ʽ˝̤̚ʎɭ̝ɭ�ˉʓ̯̝˝ʅɭˉ�˝͚͛ʅɭˉ�
ɀˉɧ�ɀ̝ʅ˝ˉ�ɧɭɡ̝ɭɀ̤ɭ�͕ʓ̯ʎ�ɀʴ̯ʓ̸̯ɧɭ�̤˝�ɧ˝�̯ʎɭ�̯ɭʴʴ̸̝ʓɡ�ʴʓˉɭ̤

ʽ̸ɡʎ� ̤ʎɀ̝̚ɭ̝� ̯ʎɀˉ� ̯ʎɭ͛� ͕ɭ̝ɭ� ʄ̝˝ʽ� ̯ʎɭ�
ʴ˝͕ɭ̝� ɭʴɭ͔ɀ̯ʓ˝ˉ�Ċʎʓʴɭ� Ô̸̤̤ɭʴʴ� ̸̤ɭɧ� ̯ʎɭ�
̤̚ɭɡ̯̝˝̤ɡ˝̚ɭ�Mʓ̝̤̯�ʴ˝˝ʯɭɧ�ɀ̯�ĉɭˉ̸̤�ˉɭɀ̝�
̯ʎɭ�Û̸ˉ�ɀˉɧ�ɀ̯�ɧ˝̸ɠʴɭ�̤̯ɀ̝̤��ˉ�̯ʎɭ�ʽ˝̝ˉ-
ʓˉʅ�˝ʄ���ɡ̯˝ɠɭ̝�ɀ̯�ঢ়�ɀʽ�ੲÛ͛ɧˉɭ͛�vɭɀˉ�
æʓʽɭੳ�Mʓ̝̤̯�ʎɀ̚̚ɭˉɭɧ�̯˝�ʴ˝˝ʯ�̸̚�ɀˉɧ�̤ɀ͕�
͕ʎɀ̯�ɀ̚̚ɭɀ̝ɭɧ�̯ ˝�ɠɭ�ɀ�̤ ʎɀɧ˝͕�̋ ˉ�̯ ʎɭ�v˝˝ˉ�
Dʓʅ̸̝ɭ�ঢ়�̤ʎ˝͕̤�ʎʓ̤�ɧ̝ɀ͕ʓˉʅ�˝ʄ�͕ʎɀ̯�ʎɭ�̤ɀ ͕�
Юɭ�̤ʎɀɧ˝͕�͕ɀ̤�͔ɭ̝ʓпɭɧ�ɠ͛�Ô̸̤̤ɭʴʴ�͕ʎ˝�
̝ɭ̚˝̝̯ɭɧ� ̯ʎɀ̯� ʓ̯� ʎɀɧ� ɀ� ʅɭˉɭ̝ɀʴʴ͛� ɡʓ̝ɡ̸ʴɀ̝�
˝̸̯ʴʓˉɭ�͕ʓ̯ʎ�ɀ�͕ʓɧ̯ʎ�ɀɠ˝̸̯�̯ʎ̝ɭɭ�Ό̸ɀ̝̯ɭ̝̤�
˝ʄ�̯ʎɭ�v˝˝ ઑ̤̄�ɧʓɀʽɭ̯ɭ̝�ɀˉɧ�ɧʓɧ�ˉ˝̯�ʽ˝͔ɭ�
ʓˉ�̯ʎ̝ɭɭ�ʎ˝̸̝̤�˝ʄ�˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ��ɭʓ̯ʎɭ̝�Ô̸̤-
̤ɭʴʴ�ˉ˝̝�Mʓ̝̤̯�ʎɀɧ�ɀˉ�ɭ͚̚ʴɀˉɀ̯ʓ˝ˉ�̯ʎ˝̸ʅʎ�
Ô̸̤̤ɭʴʴ�ɡ˝ʽʽɭˉ̯ɭɧ�̯ʎɀ̯�ʓ̯�ɡ˝̸ʴɧ�ʎɀ͔ɭ�ɠɭɭˉ�
ɧ̸ɭ�̯˝�ɀ�ɡ˝ʽɭ̯�˝ʄ�ʽ˝̝ɭ�̯ʎɀˉ�˝̝ɧʓˉɀ̝͛�
ɧɭˉ̤ʓ̯͛એ�Юɭ̝ɭ� ʓ̤�ˉ˝�ʽ˝ɧɭ̝ˉ� ɭ͚̚ʴɀˉɀ-
̯ʓ˝ˉ�ɭʓ̯ʎɭ ̝�̯ ʎ˝̸ʅʎ�͕ ʎɀ̯�̯ ʎɭ͛�̤ ɀ͕�ɡ˝̸ʴɧ�ʎɀ͔ɭ�
ɠɭɭˉ�ʫ̸̤̯�ɧ̸ɭ�̯˝�̯ʎɭʓ̝�ʴɀɡʯ�˝ʄ�ʄɀʽʓʴʓɀ̝ʓ̯͛�˝ʄ�
̤ɭɭʓˉʅ�̯ʎɭ�v˝˝ˉ�͕ɀ̤ʎɭɧ˝̸̯�ɠ͛�ɧɀ͛ʴʓʅʎ̯�ɀ̯�
ɀˉ�ɭʴɭ͔ɀ̯ɭɧ�̤ʓ̯ɭ
Ċʎʓʴɭ� ɀ̯� Ċ˝˝ɧʄ˝̝ɧ� Ô̸̤̤ɭʴʴ� ɭ͚̚ɭ̝ʓ-

ʽɭˉ̯ɭɧ�͕ʓ̯ʎ�ʯʓ̯ɭ̤�̯˝�ʽɭɀ̸̤̝ɭ�ɀ̯ʽ˝̤̚ʎɭ̝ʓɡ�
ɭʴɭɡ̯̝ʓɡʓ̯ ͛�Rˉ�̯ ʎʓ̤�ʎɭ�ɠɭˉɭп̯ɭɧ�ʄ̝˝ʽ�Mʓ̝̤̯ઑ̤�
ɭ͚̚ɭ̝ʓɭˉɡɭ�͕ʓ̯ʎ�ɭʴɭɡ̯̝ʓɡ�ʯʓ̯ɭ̤એ�Mʓ̝̤̯�

Figure 9: Hirst’s drawing of a black shadow on 
the Moon, as seen from Woodford at 9:05 am 
Sydney Mean Time on 21 October 1878. The 
telescope was the 7¼-in (18-cm) Merz refractor. 
Image from (Russell, 1878b).
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ʽɀɧɭ�ɀ�̤ʽɀʴʴɭ̝�ʯʓ̯ɭ�̯˝�ɀ̯̯ɀɡʎ�̯˝�Ô̸̤̤ɭʴʴઑ̤�
ʴɀ̝ʅɭ̝�˝ˉɭ�íˉʄ˝̸̝̯ˉɀ̯ɭʴ ͛� ̯ʎɭ� ɡ˝ʽɠʓˉɭɧ�
ʯʓ̯ɭ� ˝ˉʴ͛� ̝ɭɀɡʎɭɧ� ɀ� ʎɭʓʅʎ̯� ˝ʄ� ɀɠ˝̸̯� �
ʽɭ̯̝ɭ̤�ɀˉɧ�ˉ˝�̸̤ɭʄ̸ʴ�̝ɭ̸̤ʴ̯̤�͕ɭ̝ɭ�˝ɠ̯ɀʓˉɭɧ�
Rˉ�ɀˉ˝̯ʎɭ̝�ɭ͚̚ɭ̝ʓʽɭˉ̯�̯ʎɭ͛�̸̤ɭɧ�ɀˉ�ɭʴɭɡ-
̯̝˝̤ɡ˝̚ɭ� ɀ� ɧɭ͔ʓɡɭ� ̯ʎɀ̯� ʽɭɀ̸̤̝ɭ̤� ɡʎɀ̝ʅɭ�
˝ˉ�ɀ�ɠ˝ɧ͛�͕ʓ̯ʎ�̯͕˝�ʅ˝ʴɧ�ʴɭɀ͔ɭ̤�̯ʎɀ̯�ʽ˝͔ɭ�
ɀ̚ɀ̝̯�͕ʎɭˉ�ɡʎɀ̝ʅɭ�ʓ̤�ɧɭ̯ɭɡ̯ɭɧ��̤�̚ɀ̝̯�˝ʄ�
̯ʎɭ�ɭ͚̚ɭ̝ʓʽɭˉ̯�Mʓ̝̤̯�̤ ̯˝˝ɧ�̋ ˉ�ɀˉ�̋ ʴɧ�ɠ˝̯̯ʴɭ�
̯ʎɀ̯�̯ʎɭ͛�ʎɀɧ�ʄ˝̸ˉɧ�ɀˉɧ�ʎɀɧ�˝ˉɭ�ʎɀˉɧ�˝ˉ�
̯ʎɭ�ɭʴɭɡ̯̝˝̤ɡ˝̚ɭ�͕ʎʓʴɭ�Ô̸̤̤ɭʴʴ�̸̝ɠɠɭɧ�ʎʓ̤�
ɡʴ˝̯ʎɭ̤�͕ʓ̯ʎ�ɀ�̚ʓɭɡɭ�˝ʄ�ʅʴɀ̤̤�vɀ͛ɠɭ�Ô̸̤̤ɭʴʴ�
ɧʓɧ�̄ ˝̯�̝ ̸ɠ�ʎɀ̝ɧ�ɭˉ˝̸ʅʎ�ɀ̤�̋ ˉʴ͛�ɀ�̔ ʓˉʓʽɀʴ�
ɧɭрɭɡ̯ʓ˝ˉ�˝ʄ�ୗ�͕ɀ̤�˝ɠ̯ɀʓˉɭɧ

Drawing
Rˉ�ঢ়�ɀ�ʯɭɭˉ�͛˝̸ˉʅ�ɀʽɀ̯ɭ̸ ̝��ʴʴɀˉ�!ʴɭˉ-
ʽɀˉ�"˝ɠʎɀʽ�ੲড়ড়ંঢ়ੳ�ʅɀ͔ɭ�ɀ�̯ɀʴʯ�˝ˉ�
ɀ̤̯̝˝ˉ˝ʽʓɡɀʴ�ɧ̝ɀ͕ʓˉʅ�ɀ̯�ɀ�ʽɭɭ̯ʓˉʅ�˝ʄ�̯ʎɭ�
�ÛĊ� !̝ɀˉɡʎ� ˝ʄ� ̯ʎɭ� !̝ʓ̯ʓ̤ʎ� �̤̯̝˝ˉ˝ʽʓ-
ɡɀʴ��̤̤˝ɡʓɀ̯ʓ˝ˉ�ੲ"˝ɠʎɀʽ�ঢ়ੳ�Rˉ�ʓ̯�ʎɭ�
ʅɀ͔ɭ�̤˝ʽɭ�ʅɭˉɭ̝ʓɡ�ɀɧ͔ʓɡɭ�ʄ˝̝�̯ʎ˝̤ɭ�ˉɭ͕�̯˝�
ɧ̝ɀ͕ʓˉʅ�ɀ̯�̯ʎɭ�̯ɭʴɭ̤ɡ˝̚ɭ� ̤˝ʽɭ�˝ʄ�͕ʎʓɡʎ�
͕ɀ̤� ̯ɀʯɭˉ� ʄ̝˝ʽ� ̯ʎɭ�͕̝ʓ̯ʓˉʅ̤� ˝ʄ� ˝͔ɭ̝̤ɭɀ̤�
ɀ̤̯̝˝ˉ˝ʽɭ̝̤�Юʓ̤�ʴɭɧ�Mʓ̝̤̯�̯˝�̝̚˝͔ʓɧɭ�ʎʓ̤�
˝͕ˉ�ɀɧ͔ʓɡɭ�˝ˉ�ʽɀʯʓˉʅ�ɀ̤̯̝˝ˉ˝ʽʓɡɀʴ�ɧ̝ɀ͕-
ʓˉʅ̤�ɠɀ̤ɭɧ�˝ˉ�ʎʓ̤�ʽɀˉ͛�͛ɭɀ̝̤�˝ʄ�ɭ͚̚ɭ̝ʓɭˉɡɭ�
ੲMʓ̝̤̯�ঢ়ੳ�Mɭ�̤ ̯ɀ̝̯ɭɧ�ɠ͛�̔ ɭˉ̯ʓ˝ˉʓˉʅ�̯ ʎɀ̯�
̯ʎɭ�̋ ɠ̤ɭ̝͔ɭ̝�̔ ̸̤̯�ɠɭ�͕ ʓʴʴʓˉʅ�̯ ˝�̚ ̸̯�̸ ̚�͕ ʓ̯ʎ�
̯ʎɭ�ɧʓ̤ɡ˝ʽʄ˝̝̯�˝ʄ�ɧ̝ɀ͕ʓˉʅ�ʓˉ�̯ʎɭ�˝̚ɭˉ�ɀʓ̝�
˝̝�ʓˉ�ɀ�ɧ̝ɀ̸ʅʎ̯͛�˝ɠ̤ɭ̝͔ɀ̯˝̝͛એ�Юɭ�
ɠɭˉɭп̯̤�˝ʄ�ɀ�ɡʴ˝ɡʯ�ɧ̝ʓ͔ɭ�˝ˉ�̯ʎɭ�̯ɭʴɭ̤ɡ˝̚ɭ�
͕ɭ̝ɭ�ɭʽ̚ʎɀ̤ʓ̤ɭɧ�Mʓ̝̤̯�̤̯ɀ̯ɭ̤�̯ʎɀ̯�ʓˉ̤̯ɭɀɧ�
˝ʄ�ɀ�̚ɭˉɡʓʴ�ʎɭ�̸̤ɭ̤�˝ʴɧ�D̝ɭˉɡʎ�ɡʎɀʴʯ̤�
੶̤̯ɭɀ̯ʓ̯ɭ�ɀʴ̤˝�ʯˉ˝͕ˉ�ɀ̤�̤˝ɀ̤̯̚˝ˉɭ�ˉ˝̯�̯ʎɭ�
ʅ̝ɭɀ̤͛�˝ˉɭ̤�̯ʎɀ̯�ɀ̝ɭ�ʽ˝̝ɭ�ɡ˝ʽʽ˝ˉʴ͛�̸̤ɭɧ�
ˉ˝ ͕એ�Юɭ̤ɭ�ɀʴʴ˝͕ɭɧ�̤ ˝оˉɭ̤̤�ʓˉ�̯ ʎɭ�̋ ̸̯ʴʓˉɭ̤�
ɀˉɧ�̤ʽ˝˝̯ʎˉɭ̤̤�ʓˉ�̯ʎɭ�̯ʓˉ̯̤
Mʓ̝̤̯� ̚˝ʓˉ̯ɭɧ� ˝̸̯� ̯ʎɀ̯� ɡ˝ʴ˝̸̝� ʓ̤� ɀˉ�

ɭ̤̤ɭˉ̯ʓɀʴ� ɭʴɭʽɭˉ̯� ʓˉ� ɀ� ɧ̝ɀ͕ʓˉʅ�Юɭ� ɧʓʄ-

ਜાæɭɠɠ̸̯̯�̝ɭ̯ɀʓˉɭɧ�̯ʎɭ�vɭɧɀʴ�ɠ̸̯�ɧ˝ˉɀ̯ɭɧ�̯ʎɭ�Eʓо�˝ʄ��̯˝�̯ʎɭ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�!̝ɀˉɡʎ�˝ʄ�̯ʎɭ�!̝ʓ̯ʓ̤ʎ�
�̤̯̝˝ˉ˝ʽʓɡɀʴ��̤̤˝ɡʓɀ̯ʓ˝ˉ�ੲ�ˉ˝ˉ͛ʽ˝̸̤�ঢ়ੳ

пɡ̸ʴ̯͛� ͕ʓ̯ʎ� ɀ̤̯̝˝ˉ˝ʽʓɡɀʴ� ɧ̝ɀ͕ʓˉʅ̤� ͕ɀ̤�
̯ʎɀ̯�̯ʎɭ͛�͕ɭ̝ɭ�ʽɀɧɭ�ɀ̯�ˉʓʅʎ̯�͕ʓ̯ʎ�ɀ̝̯ʓпɡʓɀʴ�
ʴʓʅʎ̯�͕ ʎʓʴɭ�̯ ʎɭ͛�͕ ɭ̝ɭ�͔ ʓɭ͕ɭɧ�ɧ̸̝ʓˉʅ�̯ ʎɭ�ɧɀ ͛�
Mʓ̝̤̯�̤̯ɀ̯ɭɧ�̯ʎɀ̯�ɀˉ�ɀ̤̯̝˝ˉ˝ʽʓɡɀʴ�ɧ̝ɀ͕ʓˉʅ�
̤ʎ˝̸ʴɧ�̝ɭ̝̚ɭ̤ɭˉ̯�ɠ͛�ɧɀ͛ʴʓʅʎ̯�ɭ͚ɀɡ̯ʴ͛�̯ʎɭ�
ɀ̚̚ɭɀ̝ɀˉɡɭ�˝ʄ�̯ʎɭ�˝ɠʫɭɡ̯�ɀ̤�̤ɭɭˉ�̯ʎ̝˝̸ʅʎ�
̯ʎɭ�̯ɭʴɭ̤ɡ˝̚ɭએ�Mɭ�̤ɀʓɧ�̯ʎɀ̯�̯ʎʓ̤�͕ɀ̤�ɧʓʄ-
пɡ̸ʴ̯�ɀ̯�п̝̤̯�ɠ̸̯�ɡ˝̸ʴɧ�ɠɭ�ɀɡʎʓɭ͔ɭɧ�͕ʓ̯ʎ�
̝̚ɀɡ̯ʓɡɭ�ɠ͛�̸̤ɠɧ̸ʓˉʅ�̤˝ʽɭ�˝ʄ�̯ʎɭ�ɡ˝ʴ˝̸̝̤�
͕ʎʓʴɭ�̔ ɀʯʓˉʅ�̯ ʎɭ�ɧ̝ɀ͕ʓˉʅ��̯�̯ ʎɭ�̤ ɀʽɭ�̯ ʓʽɭ�
ʎɭ�̤ ̯̝ɭ̤̤ɭɧ�̯ ʎɀ̯�̋ ˉɡɭ�ɧ̝ɀ͕ˉ�ɀ̯�̯ ʎɭ�̯ ɭʴɭ̤ɡ˝̚ɭ�
̯ʎɭ�ɧ̝ɀ͕ʓˉʅ�̤ʎ˝̸ʴɧ�ˉ˝̯�ɠɭ�ɀʴ̯ɭ̝ɭɧ�ʄ˝̝�ɀ̝̯ʓ̤-
̯ʓɡ�ɭаɭɡ̯

δȷ�xȊ̂ʓȱȷ˧�ɝʓȫɝȱȷʓ˹
Mʓ̝̤̯� ͕ɀ̤� ̝̚ɭ̤ʓɧɭˉ̯� ˝ʄ� ̯ʎɭ� �ɭ͕� Û˝̸̯ʎ�
Ċɀʴɭ̤�!̝ɀˉɡʎ�˝ʄ�̯ʎɭ�!̝ʓ̯ʓ̤ʎ��̤̯̝˝ˉ˝ʽʓɡɀʴ�
�̤̤˝ɡʓɀ̯ʓ˝ˉ�ɧ̸̝ʓˉʅ�̯ʎɭ�ঢ়ં�̤ɭ̤̤ʓ˝ˉ��̤�
͕ɀ̤�̯̝ɀɧʓ̯ʓ˝ˉɀʴ�ɀ̯�̯ʎɭ�ɭˉɧ�˝ʄ�̯ʎɭ�̯ɭ̝ʽ�ʎɭ�
ʅɀ͔ɭ�ɀ�̝̚ɭ̤ʓɧɭˉ̯ʓɀʴ�ɀɧɧ̝ɭ̤̤�Rˉ�̝̚ɭ̤ɭˉ̯ʓˉʅ�
ʎʓ̤�̝ ɭ̚˝̝̯�̋ ˉ���ɡ̯˝ɠɭ̝�ঢ়�Mʓ̝̤̯�ੲঢ়ɀੳ�
̸̤ʽʽɀ̝ʓ̤ɭɧ�̯ʎɭ�ɀɡ̯ʓ͔ʓ̯ʓɭ̤�˝ʄ�̯ʎɭ�ɠ̝ɀˉɡʎ�ʄ˝̝�
̯ʎɭ�͛ɭɀ ̝�ɀ̤�͕ɭʴʴ�ɀ̤�̯ʎɭ�ʴɀ̯ɭ̤̯�ɀɧ͔ɀˉɡɭ̤�ʓˉ�
ɀ̤̯̝˝ˉ˝ʽ ͛�Юɭ̝ɭ�͕ɀ̤�ʽ̸ɡʎ�˝ʄ�ʓˉ̯ɭ̝ɭ̤̯�ʓˉ�
ʎʓ̤�ɀɧɧ̝ɭ̤̤

• Юɭ�̚ ̝ɭ̤ɭˉ̯ɀ̯ʓ˝ˉ�ɠ͛�̯ ʎɭ�Ô˝͛ɀʴ��̤̯̝˝ˉ˝ʽʓ-
ɡɀʴ�Û˝ɡʓɭ̯͛�˝ʄ�̯ʎɭ�fɀɡʯ̤˝ˉE͕ʓʴ̯�vɭɧɀʴ�
ɀˉɧ�Eʓо�̯˝�̋ ̸̝�ɭ̤̯ɭɭʽɭɧ�vɭʽɠɭ̝�ɀˉɧ�
̤ɭˉʓ˝̝�ɀʽɀ̯ɭ̸̝�ɀ̤̯̝˝ˉ˝ʽɭ̝�ʓˉ�̯ʎʓ̤�̤̯ɀ̯ɭ�
v ̝�f˝ʎˉ�æɭɠɠ̸̯̯એ

• Юɭ�̝ɭ̯ʓ̝ɭʽɭˉ̯�ɧ̸ɭ� ̯˝� ʓʴʴʎɭɀʴ̯ʎ�˝ʄ� ̯ʎɭ�
E˝͔ɭ̝ˉʽɭˉ̯��̤̯̝˝ˉ˝ʽɭ ̝�Mɭˉ̝͛�"ʎɀʽ-
ɠɭ̝ʴɀʓˉ�Ô̸̤̤ɭʴʴ�Mʓ̝̤̯� ̤̚˝ʯɭ�˝ʄ�ʎ˝͕�ʎɭ�
͕˝̝ʯɭɧ�ɡʴ˝̤ɭʴ͛�͕ʓ̯ʎ�Ô̸̤̤ɭʴʴ�˝ˉ�ɀ�ˉ̸ʽɠɭ̝�
˝ʄ�̚ ̝˝ʫɭɡ̯̤�ʓˉɡʴ̸ɧʓˉʅ�̯ ʎɭ�̯ ̝ɀˉ̤ʓ̯̤�̋ �ĉɭˉ̸̤�
ʓˉ�ড়�ɀˉɧ�ড়ড়�Mɭ�̝ɭʴɀ̯ɭɧ�̯ʎɀ̯�Rˉ�̯ʎɭ�
˝ʴɧ�ɧɀ̤͛�ʎʓ̤�ɀɧ͔ʓɡɭ�ɀˉɧ�ɀ̤̤ʓ̤̯ɀˉɡɭ�͕ɭ̝ɭ�
ɭ͔ɭ̝�ɀ̯�ʽ͛�ɧʓ̤̚˝̤ɀʴએ
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• Mʓ̝̤̯�ɠɭ̝ɀ̯ɭɧ�̯ʎɭ�ʽɭʽɠɭ̝̤�ʄ˝̝�̯ʎɭ�ʴɀɡʯ�
˝ʄ�˝̝ʓʅʓˉɀʴ�͕˝̝ʯ�Mɭ�̤ɀʓɧ�̯ʎɀ̯�ɠ˝̯ʎ�̯ʎɭ�
ɀ̤̯̝˝ˉ˝ʽʓɡɀʴ�ɀˉɧ�̯ʎɭ�ʽʓɡ̝˝̤ɡ˝̚ʓɡɀʴ�̤ɭɡ-
̯ʓ˝ˉ̤�˝ʄ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��ÛĊ�ʎɀɧ�
ɡ˝ʴʴɀ̤̚ɭɧ�ɀ̤�˝ˉʴ͛�ʎɀʴʄ�ɀ�ɧ˝ͥɭˉ�ʽɭʽɠɭ̝̤�
ɧʓɧ�ɀˉ͛�̝ɭ̤ɭɀ̝ɡʎ�͕˝̝ʯ�ʓˉ�ɭɀɡʎ�˝ʄ�̯ʎɭʽ০ 
Юɭ�̯͕˝�̤ɭɡ̯ʓ˝ˉ̤�͕ɭ̝ɭ�ˉ˝͕�ɀ̤�ɧɭɀɧ�ɀ̤�
f̸ʴʓ̸̤�"ɀɭ̤ɀ ̝એ

• Mɭ�ɀ̤ʯɭɧ�̯ʎɭ�̝ʎɭ̯˝̝ʓɡɀʴ�Ό̸ɭ̤̯ʓ˝ˉ�ɀɠ˝̸̯�
͕ʎɭ̯ʎɭ̝�̤ ɡʓɭˉ̯ʓ̤̯̤�͕ ɭ̝ɭ�ˉ˝̯�ɀ̝̚̚˝ɀɡʎ-
ʓˉʅ� ɀ� ʴʓʽʓ̯� ɠɭ͛˝ˉɧ� ͕ʎʓɡʎ� ͕ɭ� ɡɀˉˉ˝̯�
̝ɭɀɡʎએ�Mʓ̝̤̯�ɀˉ̤͕ɭ̝ɭɧ�ʎʓ̤�˝͕ˉ�Ό̸ɭ̤-
̯ʓ˝ˉ�ʓˉ�̯ʎɭ�ˉɭʅɀ̯ʓ͔ɭ�̸̤сɭ̤̯ʓˉʅ�̯ʎɀ̯�̯ʎɭ�
ʄ̸̸̯̝ɭ�ʎɭʴɧ�̤˝ʽɭ�ˉɭ͕�̤ɡʓɭˉɡɭ�̤˝ʽɭ�
ˉɭ͕�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�̤˝ʽɭ�ʎʓɧɧɭˉ�ʴɀ͕એ১

Ñɭ̝ʎɀ̤̚� ̯ʎɭ� ʽ˝̤̯� ʓˉ̯ɭ̝ɭ̤̯ʓˉʅ� ʓ̯ɭʽ� ʓˉ�
̯ʎɭ� ̝̚ɭ̤ʓɧɭˉ̯ʓɀʴ� ɀɧɧ̝ɭ̤̤� ɀˉɧ� ˝ˉɭ� ̯ʎɀ̯�
ɠɭɡɀʽɭ�ɡ˝ˉ̯̝˝͔ɭ̝̤ʓɀʴ�͕ɀ̤�.ɧ͕ɀ̝ɧ�Ċɀʴ̯ɭ̝�
vɀ̸ˉɧɭ̝ઑ̤�͕˝̝ʯ�˝ˉ�̯ʎɭ�̤˝ʴɀ̝�˝̝ʓʅʓˉ�˝ʄ�̯ɭ̝-
̝ɭ̤̯̝ʓɀʴ�ʽɀʅˉɭ̯ʓɡ� ɧʓ̸̤̯̝ɠɀˉɡɭ̤�vɀ̸ˉɧɭ̝�
ੲড়ંঢ়ড়ੳ�͕ ɀ̤�ɀˉ�ɀ̤̯̝˝ˉ˝ʽɭ̝�ɀ̯�̯ ʎɭ�Ô˝͛ɀʴ�
�ɠ̤ɭ̝͔ɀ̯˝̝ ͛�E̝ɭɭˉ͕ʓɡʎ�͕ʎ˝�̸̤̯ɧʓɭɧ�̯ʎɭ�
Û̸ˉ�Mʓ̝̤̯�̝ɭʄɭ̝̝ɭɧ�̯˝�vɀ̸ˉɧɭ̝ઑ̤�̯ʎɭ˝̝͛એ�
̯ʎɀ̯�̯ ʎɭ̝ɭ�ʓ̤�ɀ�̔ ɀʅˉɭ̯ʓɡ�̔ ɭ̝ʓɧʓɀˉ�̋ ˉ�̯ ʎɭ�Û̸ˉ�
̯ʎɀ̯�͕ ʎɭˉ�ʄɀɡʓˉʅ�.ɀ̝̯ʎ�̚ ̝˝ɧ̸ɡɭ̤�̔ ɀʅˉɭ̯ʓɡ�
ɧʓ̸̤̯̝ɠɀˉɡɭ̤�D̸̝̯ʎɭ ̝�v̝�vɀ̸ˉɧɭ̝�̔ ɀʯɭ̤�
˝̸̯�ɀ�ʄɀʓ̝ʴ͛�̤ ̯̝˝ˉʅ�ɡɀ̤ɭ�ʄ˝̝�ʎʓ̤�̯ ʎɭ˝̝͛�ɠ̸̯�
ʓ̯�ʎɀ̤�ɠɭɭˉ�̸̤ɠʫɭɡ̯�̯˝�̤̯̝˝ˉʅ�ɡ̝ʓ̯ʓɡʓ̤ʽએ
Ċʎɭˉ�vɀ̸ˉɧɭ ̝�ʓˉ�.ˉʅʴɀˉɧ�̝ɭɀɧ�Mʓ̝̤̯ઑ̤�

ɡ˝ʽʽɭˉ̯̤� ʓˉ� ̯ʎɭ� Journal of the British 
Astronomical Association�ʎɭ�͕ɀ̤�̸̤дɡʓɭˉ̯ʴ͛�
ʓˉɡɭˉ̤ɭɧ�̯ʎɀ̯�ʎɭ�͕̝˝̯ɭ�ɀˉ�ɀ̝̯ʓɡʴɭ�ʄ˝̝�̯ʎɭ�
ˉɭ͚̯� ʓ̸̤̤ɭ� ɡʴɀ̝ʓʄ͛ʓˉʅ�ʎʓ̤� ɡ˝ˉɡʴ̸̤ʓ˝ˉ̤� ɀˉɧ�
̤̯ɀ̯ʓˉʅ�ʎ˝͕�Mʓ̝̤̯�͕ɀ̤�ʽʓ̤̯ɀʯɭˉ�ੲvɀ̸ˉɧɭ ̝�
ঢ়ੳ�vɀ̸ˉɧɭ̝�ɭ͚̚ʴɀʓˉɭɧ�̯ʎɀ̯�ʎʓ̤�̝ɭ̸̤ʴ̯̤�
͕ɭ̝ɭ�̸̝̚ɭʴ͛�ɭʽ̚ʓ̝ʓɡɀʴ�ɀˉɧ�ʎɭˉɡɭ�ʄɀɡ̯�ɀˉɧ�
ˉ˝̯�ɀ�̯ ʎɭ˝̝ ͛�Mɭ�̤ ɀʓɧ�̯ ʎɀ̯�ʎɭ�ʎɀɧ�̤ ʎ˝͕ˉ�̯ ʎɀ̯�

ਝાЮʓ̤�͕ɀ̤�ˉ˝̯�ɀ�ʄɀʓ̝�ɀ̤̤ɭ̤̤ʽɭˉ̯�˝ʄ�̯ʎɭ�ɧɭʽʓ̤ɭ�˝ʄ�̯ʎɭ�ɀ̤̯̝˝ˉ˝ʽʓɡɀʴ�̤ɭɡ̯ʓ˝ˉ�ɀ̤�˝̯ʎɭ̝�ˉ˝ˉ˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉɀʴ�ʄɀɡ̯˝̝̤�
͕ɭ̝ɭ�ɀʴ̤˝�ʓˉ͔˝ʴ͔ɭɧ�ੲ̤ɭɭ��̝ɡʎʓ̤̯˝ˉ�ɀˉɧ�!ʎɀ̯ʎɀʴ�ঢ়ঢ়ੳ
ਞાЮʓ̤�ʎ˝̚ɭ�˝̝�̝̚˝̚ʎɭɡ͛�̤˝˝ˉ�ɡɀʽɭ�̸̯̝ɭ�ʄ˝̝��ʴɠɭ̝̯�.ʓˉ̤̯ɭʓˉ�ੲড়ঢ়ંঢ়ੳ�ɀ�͛˝̸ˉʅ�̚ɀ̯ɭˉ̯�ɡʴɭ̝ʯ�ʓˉ�Û͕ʓ̯ͥɭ̝ʴɀˉɧ�
ʓˉ�̯ʎɭ�̤ɀʽɭ�͛ɭɀ̝�˝ʄ�ঢ়�̝ɭ͔˝ʴ̸̯ʓ˝ˉʓ̤ɭɧ�̤ɡʓɭˉɡɭ�ɀˉɧ�ɀ̤̯̝˝ˉ˝ʽ͛�͕ʓ̯ʎ�ɀ�̤ɭ̝ʓɭ̤�˝ʄ�̤ɭʽʓˉɀʴ�̚ɀ̚ɭ̝̤�ੲÛ̯ɀɡʎɭʴ�ঢ়ঢ়ড়ੳ

ʽɀʅˉɭ̯ʓɡ�ɧʓ̸̤̯̝ɠɀˉɡɭ̤�ɀ̝ɭ�ɡ˝ˉˉɭɡ̯ɭɧ�̯ ˝�̯ ʎɭ�
Û̸ˉ�̋ ˉ�̝ ɭ̤̯̝ʓɡ̯ɭɧ�ɀ̝ɭɀ̤�̋ ˉ�ʓ̯�ɀˉɧ�Юɀ̯�̯ ʎɭ�
̸̤ ઑ̤̄�ɀɡ̯ʓ˝ˉ�ʓ̤�ˉ˝̯�̝ɀɧʓɀ̯ɭɧ�ɠ̸̯�̝ɭ̤̯̝ʓɡ̯ɭɧ�
ʓˉ�ɧʓ̝ɭɡ̯ʓ˝ˉએ�v˝̝ɭ˝͔ɭ ̝�ʎʓ̤�̚ɀ̚ɭ̝�˝ˉ�̯ʎɭ�
̸̤ɠʫɭɡ̯�ʎɀɧ�ʽɭ̯�͕ʓ̯ʎ�ɡ˝ʽʽɭˉ̯̤�ɠ̸̯�ˉ˝̯�
̤̯̝˝ˉʅ�ɡ̝ʓ̯ʓɡʓ̤ʽ
Mʓ̝̤̯�̯ ˝˝ʯ�̯ ʎɭ�ɡʎɀ̤̯ʓ̤ɭʽɭˉ̯�͕ ɭʴʴ�ੲ�ˉ˝ˉ͛-

ʽ˝̸̤�ঢ়ੳ�Mɭ�̤ɀʓɧ�̯ʎɀ̯�ʎɭ�ɧʓɧ�ˉ˝̯�̝ɭʅ̝ɭ̯�
ʎʓ̤�ʽʓ̸̤ˉɧɭ̝̤̯ɀˉɧʓˉʅ�ɀ̤�ʓ̯�ʴɭɧ�̯˝�ɀ�̤ɭɡ˝ˉɧ�
̚ɀ̚ɭ̝�ʄ̝˝ʽ�vɀ̸ˉɧɭ ̝�ʓˉ�͕ʎʓɡʎ�̤˝ʽɭ�̝̚ɭ͔ʓ-
˝̸̤ʴ͛�˝ɠ̤ɡ̸̝ɭ�̚˝ʓˉ̯̤�͕ɭ̝ɭ�ʽ˝̤̯�ʴ̸ɡʓɧʴ͛�
ɭ͚̚ʴɀʓˉɭɧએ

Mars
Mʓ̝̤̯�˝ɠ̤ɭ̝͔ɭɧ�vɀ̝̤�ɧ̸̝ʓˉʅ�ʓ̯̤�ড়�˝̚̚˝-
̤ʓ̯ʓ˝ˉ� ɀˉɧ� ̤ɭˉ̯� ɀ� ɧ̝ɀ͕ʓˉʅ� ̯˝� ̯ʎɭ� Ô˝͛ɀʴ�
�̤̯̝˝ˉ˝ʽʓɡɀʴ� Û˝ɡʓɭ̯ ͛�Юʓ̤� ʓ̤� ̤̯ʓʴʴ� ʓˉ� ̯ʎɭ�
̤˝ɡʓɭ̯͛ઑ̤� ɀ̝ɡʎʓ͔ɭ̤� ɀ̯� Ô�Û�vÛÛ� �((� ঢ়�
ੲ!ɭˉˉɭ̯̯�ঢ়ড়ੳ�Rˉ�ɀ�ˉ˝̯ɭ�ɧɀ̯ɭɧ���̸ʅ̸̤̯�
̯ʎɀ̯� ɀɡɡ˝ʽ̚ɀˉʓɭɧ� ̯ʎɭ� ɧ̝ɀ͕ʓˉʅ� ੲMʓ̝̤̯�
ড়ɠੳ�Mʓ̝̤̯�̤̯ɀ̯ɭɧ�̯ʎɀ̯�̯ʎɭ�ɧ̝ɀ͕ʓˉʅ�͕ɀ̤�
ʽɀɧɭ� ̸̤ʓˉʅ� ɀ� ੁʓˉɡʎ� ੲɡʽੳ� ̝ɭрɭɡ̯˝̝�
ੲ"˝ʴ͛ɭ̝ઑ̤ੳ�Mɭ�̝ɭ̚˝̝̯̤�̯ʎɀ̯�íˉ̯ʓʴ�ʴɀ̯ɭʴ͛�̯ʎɭ�
ʽɀ̝ʯʓˉʅ̤�̋ ˉ�vɀ̝̤�ʎɀ͔ɭ�ɠɭɭˉ�͔ ɭ̝͛�ʓˉɧʓ̤̯ʓˉɡ̯�
˝̝�ɀʴʽ˝̤̯�ʓˉ͔ʓ̤ʓɠʴɭએ�M˝͕ɭ͔ɭ ̝�ʎɭ�̤ ɀʓɧ�̯ ʎɀ̯�ʓˉ�
̯ʎɭ�ɹ ɀ̤̯�ʄɭ͕�ɧɀ̤͛�ɠɭʄ˝̝ɭ�͕ ̝ʓ̯ʓˉʅ�̯ ʎɭ�̄ ˝̯ɭ�̯ ʎɭ�
͔ʓɭ͕�ʎɀɧ�ɡʴɭɀ̝ɭɧ�͕ʎɭ̯ʎɭ̝�ʓˉ�˝̸̝�˝͕ˉ�
ɀ̯ʽ˝̤̚ʎɭ̝ɭ�˝̝�̯ʎɀ̯�˝ʄ�̯ʎɭ�̚ʴɀˉɭ̯એ�Mʓ̝̤̯�
ɡ˝ˉ̯ʓˉ̸ɭɧ�̯ ˝�̋ ɠ̤ɭ̝͔ɭ�vɀ̝̤�ɀоɭ̝�͕ ̝ʓ̯ʓˉʅ�̯ ʎɭ�
ˉ˝̯ɭ��̤�̤ʎ˝͕ˉ�ʓˉ�Dʓʅ̸̝ɭ��ʎɭ�ɧ̝ɭ͕�vɀ̝̤�
˝ˉ�ৗ�Ûɭ̯̚ɭʽɠɭ̝�̸ ̤ʓˉʅ�Û͛ɧˉɭ͛��ɠ̤ɭ̝͔ɀ̯˝̝͛ઑ̤�
ʴɀ̝ʅɭ�̝ɭʄ̝ɀɡ̯˝ ̝�̤̯˝̚̚ɭɧ�ɧ˝͕ˉ�̯˝��ʓˉɡʎɭ̤�
ੲড়ɡʽੳ�ɀ̚ɭ̸̝̯̝ɭ
Юɭ�ড়�˝̚̚˝̤ʓ̯ʓ˝ˉ�ɀ̯�͕ʎʓɡʎ�vɀ̝̤�͕ɀ̤�

ɡʴ˝̤ɭ̤̯�̋ ˉ�Ûɭ̯̚ɭʽɠɭ̝��ੲÑɭɀ̝ɡɭ�ঢ়ੳ�͕ ɀ̤�ɀ�
ʽ˝ʽɭˉ̯˝̸̤�˝ˉɭ�Rˉ�̯ʎɭ�͕ɭɭʯ̤�ɠɭʄ˝̝ɭ�Mʓ̝̤̯�
̤ɭˉ̯�˝а�ʎʓ̤�ɧ̝ɀ͕ʓˉʅ��ʽɭ̝ʓɡɀˉ�ɀ̤̯̝˝ˉ˝ʽɭ̝�
�̤ɀ̚ʎ�Mɀʴʴ� ੲড়ঢ়ંঢ়ੳ�ɧʓ̤ɡ˝͔ɭ̝ɭɧ�vɀ̝̤ઑ�
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̯͕˝�ʽ˝˝ˉ̤� Ñʎ˝ɠ˝̤� ɀˉɧ�(ɭʓʽ˝̤� ɀ̯� ̯ʎɭ�
íˉʓ̯ɭɧ�Û̯ɀ̯ɭ̤��ɀ͔ɀʴ��ɠ̤ɭ̝͔ɀ̯˝̝͛�ੲÛʎɭɭʎɀˉ�
ঢ়ঢ়ੳ�v˝̝ɭ˝͔ɭ ̝�̯ʎɀ̯�͕ɀ̤�̯ʎɭ�˝̚̚˝̤ʓ̯ʓ˝ˉ�
ɀ̯�͕ʎʓɡʎ�̯ʎɭ�R̯ɀʴʓɀˉ�ɀ̤̯̝˝ˉ˝ʽɭ̝�Eʓ˝͔ɀˉˉʓ�
ĉʓʅʓˉʓ˝�Ûɡʎʓɀ̚ɀ̝ɭʴʴʓ� ੲড়ৗંঢ়ੳ�ɧ̝ɭ͕�ʎʓ̤�
ʄɀʽ˝̸̤�ʽɀ̚�˝ʄ�vɀ̝̤�͕ʓ̯ʎ�̯ʎʓˉ�ʽɀ̝ʯʓˉʅ̤�
̯ʎɀ̯�ʎɭ�ɡɀʴʴɭɧ�ʓˉ�R̯ɀʴʓɀˉ�ɡɀˉɀʴʓએ�Юʓ̤�ɠɭʅɀˉ�
ɀ�͕ʎ˝ʴɭ�̚ʴɭ̯ʎ˝̝ɀ�˝ʄ�̚ɭ˝̚ʴɭ�ɡʴɀʓʽʓˉʅ�̯ʎɀ̯�
̯ʎɭ̝ɭ�͕ɀ̤�ʓˉ̯ɭʴʴʓʅɭˉ̯�ʴʓʄɭ�˝ˉ�̯ʎɭ�̚ʴɀˉɭ̯�ੲ̤ɭɭ�
Ñ̸̯ˉɀʽ� ɀˉɧ� Ûʎɭɭʎɀˉ� ੳ� (ɭ̤̚ʓ̯ɭ� ʎʓ̤�
̸̤ɡɡɭ̤̤�ʓˉ�̔ ɀ̚̚ʓˉʅ�̯ ʎɭ�͕ ʎ˝ʴɭ�̚ ʴɀˉɭ̯�Ûɡʎʓɀ-
̚ɀ̝ɭʴʴʓ�ɭ͚̚ʴɀʓˉɭɧ�̯ʎɀ̯�ɧ̸̝ʓˉʅ�ʎʓ̤�˝ɠ̤ɭ̝͔ʓˉʅ�
̚ɭ̝ʓ˝ɧ�ʄ̝˝ʽ�Ûɭ̯̚ɭʽɠɭ̝�̯˝�(ɭɡɭʽɠɭ̝�ড়�
ʴɀ̝ʅɭ� ̚ɀ̝̯̤� ˝ʄ� ̯ʎɭ� ̚ʴɀˉɭ̯� ͕ɭ̝ɭ� ˝ɠ̤ɡ̸̝ɭɧ�
ੲv˝˝̝ɭ�ঢ়ৗੳ�Юʓ̤�˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ�˝ʄ�ɀ�ɧ̸̤̯
̤̯˝̝ʽ�̝̚˝ɠɀɠʴ͛�ɭ͚̚ʴɀʓˉ̤�Mʓ̝̤̯ઑ̤�̝ɭ̚˝̝̯�˝ʄ�
̤ɭɭʓˉʅ�ʓˉɧʓ̤̯ʓˉɡ̯�ʽɀ̝ʯʓˉʅ̤�˝ˉ�̯ʎɭ�̚ʴɀˉɭ̯

*ʧ̂Ȫɾȷ�ˮ̵Ȋ˧ˮ
Ûʓˉɡɭ�Mʓ̝̤̯�ʎɀɧ�ɀɡɡɭ̤̤�̯˝�ɀ�ˉ̸ʽɠɭ̝�˝ʄ�̯ɭʴ-
ɭ̤ɡ˝̚ɭ̤�̸̤ɡʎ�ɀ̤�"˝ʴ͛ɭ̝ઑ̤�ੁʓˉɡʎ�ੲɡʽੳ�
̝ɭрɭɡ̯˝̝� ɀˉɧ� ̯ʎɭ� ੁʓˉɡʎ� ɀˉɧ� ੀʓˉɡʎ�
̝ɭʄ̝ɀɡ̯˝̝̤�ɀ̯�Û͛ɧˉɭ͛��ɠ̤ɭ̝͔ɀ̯˝̝ ͛�ʎɭ�ɧʓɧ�
ˉ˝̯�̋ ɠ̯ɀʓˉ�ʎʓ̤�̋ ͕ˉ�̯ ɭʴɭ̤ɡ˝̚ɭ�̸ ˉ̯ʓʴ�ঢ়�Юɀ̯�
͛ɭɀ̝�Û͛ɧˉɭ͛��ɠ̤ɭ̝͔ɀ̯˝̝͛�ɧʓ̤̚˝̤ɭɧ�˝ʄ�̯ʎɭ�
̤ʽɀʴʴɭ̝�̯ɭʴɭ̤ɡ˝̚ɭ̤� ʴɭо�˝͔ɭ̝�ʄ̝˝ʽ�ʓ̯̤�͔ɀ̝ʓ-
˝̸̤�̯̝ɀˉ̤ʓ̯�̝̚˝ʅ̝ɀʽ̤�ɀˉɧ�ʄ̝˝ʽ�̯ʎɭʽ�Mʓ̝̤̯�
ɀɡΌ̸ʓ̝ɭɧ�ɀ�пˉɭ�ੁʓˉ�ੲড়ɡʽੳ�"˝˝ʯɭ�̝ ɭʄ̝ɀɡ-
̯˝̝�˝ˉ� ɀˉ� ɭΌ̸ɀ̯˝̝ʓɀʴ�ʽ˝̸ˉ̯ʓˉʅ� ̯˝ʅɭ̯ʎɭ̝�
͕ʓ̯ʎ�ɀ�пʴɀ̝�ʽʓɡ̝˝ʽɭ̯ɭ̝�ੲ�̝ɡʎʓ̤̯˝ˉ�ɀ�
ঢ়ঢ়ંৗੳ�Mʓ̝̤̯�̸̯̚�ʎʓ̤�ˉɭ͕�ɀɡΌ̸ʓ̤ʓ̯ʓ˝ˉ�̯˝�
ʅ˝˝ɧ�̸̤ɭ�̤˝�ʽ̸ɡʎ�̤˝�̯ʎɀ̯�ʎɭ�ʎɀɧ�̯˝�ʴɭɀ̝ˉ�
ʎ˝͕�̯˝�̝ɭ̚ʴɀɡɭ�̯ʎɭ�̤̯̝ɀˉɧ̤�˝ʄ�̤̚ʓɧɭ̝ઑ̤�͕ɭɠ�
˝ˉ�̯ʎɭ�ʽʓɡ̝˝ʽɭ̯ɭ ̝��ˉ�ড়�f̸ˉɭ�ঢ়�Mʓ̝̤̯�
̤ʎɀ̝ɭɧ�ʎʓ̤�ɭ͚̚ɭ̝ʓɭˉɡɭ̤�͕ ʓ̯ʎ�̔ ɭʽɠɭ̝̤�̋ ʄ�̯ ʎɭ�
�ÛĊ�!̝ɀˉɡʎ�˝ʄ�̯ʎɭ�!̝ʓ̯ʓ̤ʎ��̤̯̝˝ˉ˝ʽʓɡɀʴ�
�̤̤˝ɡʓɀ̯ʓ˝ˉ� ʓˉ� ɀ� ̸̤̝̝̚ʓ̤ʓˉʅʴ͛� ʎ̸ʽ˝̝˝̸̤�
̝̚ɭ̤ɭˉ̯ɀ̯ʓ˝ˉ� ̯ʓ̯ʴɭɧ� Û˝ʽɭ� Ôɭʽɀ̝ʯ̤� ˝ˉ�
ઐĊʓ̝ʓˉʅઑ��̤̯̝˝ˉ˝ʽʓɡɀʴ�Rˉ̸̤̯̝ʽɭˉ̯̤એ�ੲMʓ̝̤̯�
ঢ়ੳ�Юɭ�п̝̤̯�̤̯ɭ̚�ʎɭ�̤ɀʓɧ�͕ɀ̤�̯˝�ɡɀ̸̯̝̚ɭ�
ɀ�̤̚ʓɧɭ̝�˝ʄ�̸̤ʓ̯ɀɠʴɭ�̤ʓͥɭ�̤˝�̯ʎɀ̯�ʓ̯̤�͕ɭɠ�͕ɀ̤�
ˉ˝̯�̯˝˝�ɡ˝ɀ̝̤ɭ�ˉ˝̝�̯˝˝�ɧɭʴʓɡɀ̯ɭ�Mɭ�ˉ˝̯ɭ̤�
̯ʎɀ̯
Û̚ʓɧɭ̝̤�ɧ˝�̄ ˝̯�̯ ɀʯɭ�ʯʓˉɧʴ͛�̯ ˝�ɡɀ̯̚ʓ͔ʓ̯ ͛�̤ ˝�
̯ʎɀ̯�̯ ʎɭ�̤ ˝˝ˉɭ̝�͛ ˝̸�ʅɭ̯�̋ ˉɭ�̯ ˝�̤ ̚ʓˉ�ɀоɭ̝�ʓ̯�
ʓ̤�ɡɀ̸̯̝̚ɭɧ�̯ ʎɭ�ɠɭ̯̯ɭ ̝�Юɭ͛�ɀ̝ɭ�ɀʴ̤˝�̚ ̝ɭ̯̯͛�
̤ʎ˝̝̯̯ɭʽ̚ɭ̝ɭɧ�ɀˉɧ�ɀоɭ̝�ɠɭʓˉʅ�̚˝ʯɭɧ�
ɀɠ˝̸̯�͕ʓ̯ʎ�ɀ�̤̯ʓɡʯ�͕ʓʴʴ�̸̤ʴʯʓʴ͛�̝ɭʄ̸̤ɭ�̯˝�
spin.

��͛ ɭɀ̝�ɭɀ̝ʴʓɭ ̝�ʎɭ�̚ ̝ɭ̤ɭˉ̯ɭɧ�̯ ˝�̯ ʎɭ�!̝ɀˉɡʎ�
̤˝ʽɭ�˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ̤�˝ʄ�̯ʎɭ�ʄɀʽ˝̸̤�̤˝̸̯ʎɭ̝ˉ�
ɧ˝̸ɠʴɭ� ̤̯ɀ ̝� α� "ɭˉ̯ɀ̸̝ʓ� ʽɀɧɭ� ͕ʓ̯ʎ� ̯ʎɭ�
"˝˝ʯɭ�̝ ɭʄ̝ɀɡ̯˝̝�ɀˉɧ�̯ ʎɭ�̔ ʓɡ̝˝ʽɭ̯ɭ̝�ੲMʓ̝̤̯�
ঢ়ɠ�ঢ়ɡੳ�Mɭ�ʽɭɀ̸̤̝ɭɧ�̯ʎɭ�̤ɭ̚ɀ̝ɀ̯ʓ˝ˉ�
˝ʄ�̯ ʎɭ�̯ ͕˝�̔ ɀʓˉ�̤ ̯ɀ̝̤�ɀ̤��ɀ̝ɡ̤ɭɡ˝ˉɧ̤�Mɭ�
ɀʴ̤˝�̔ ɭɀ̸̤̝ɭɧ�ɀ�̄ ̸ʽɠɭ̝�̋ ʄ�ʄɀʓˉ̯ɭ̝�̤ ̯ɀ̝̤�̄ ɭɀ̝�
̯˝�̯ʎɭ�ʽɀʓˉ�̚ɀʓ̝�̯ʎɀ̯�Ô˝ɠɭ̝̯�Rˉˉɭ̤�̯ʎɭˉ�ɀ̯�
̯ʎɭ�æ̝ɀˉ̤͔ɀɀʴ��ɠ̤ɭ̝͔ɀ̯˝̝͛�ʓˉ�Û˝̸̯ʎ��ʄ̝ʓɡɀ�
ʎɀɧ�̸̤сɭ̤̯ɭɧ�ɀ̤�̚˝̤̤ʓɠʴɭ�ɡ˝ʽ̚ɀˉʓ˝ˉ̤�Û̸ɠ-

Figure 10: Hirst’s drawing of Mars on 3 
September 1877 using Sydney Observatory’s 
11½-inch refractor, stopped down to an aperture 
of 7-inches (18-cm). Courtesy State Library of 
NSW (MLMSS 223).



185

Journal & Proceedings of the Royal Society of New South Wales
Lomb et al. — George Denton Hirst

̤ɭΌ̸ɭˉ̯ʴ ͛�Rˉˉɭ̤�ੲঢ়ੳ�ʄ˝̸ˉɧ�Ñ̝˝͚ʓʽɀ�ɀ�̝ ɭɀʴ�
̚ɀ̝̯�˝ʄ�̯ʎɭ�α�"ɭˉ�̤̤̯͛ɭʽ�ੲEʴɀ̤̤�ড়ੳ�ɀˉɧ�
̯ʎɭ�˝̯ʎɭ̝�̸̤̚̚˝̤ɭɧ�ɡ˝ʽ̚ɀˉʓ˝ˉ̤�ʎɀ͔ɭ�ɠɭɭˉ�
ʄ˝̝ʅ˝̯̯ɭˉ
Mʓ̝̤̯�ɭ͚̚ɀˉɧɭɧ�ʎʓ̤�ɧ˝̸ɠʴɭ�̤̯ɀ̝�̝̚˝ʫɭɡ̯�

͕ʓ̯ʎ�̯ʎɭ�"˝˝ʯɭ�̝ɭʄ̝ɀɡ̯˝̝�̯˝�˝̯ʎɭ̝�ʯˉ˝͕ˉ�
̤˝̸̯ʎɭ̝ˉ� ɧ˝̸ɠʴɭ� ̤̯ɀ̝̤� Юʓ̤� ͕˝̝ʯ� ɡ̸ʴ-
ʽʓˉɀ̯ɭɧ� ʓˉ� ̯͕˝� ̚ɀ̚ɭ̝̤� ̸̚ɠʴʓ̤ʎɭɧ� ʓˉ� ̯ʎɭ�
Monthly Notices of the Royal Astronomical 
Society�ੲMʓ̝̤̯�ঢ়ɀ�ঢ়ɠੳ�Rˉ�̯ʎɭ�п̝̤̯�ʎɭ�
̝̚˝͔ʓɧɭɧ�ʽɭɀ̸̤̝ɭ̤�˝ʄ�ৗ�̤̯ɀ̝̤�͕ʎʓʴɭ�ʓˉ�̯ʎɭ�
̤ɭɡ˝ˉɧ�̯ʎɭ̝ɭ�ɀ̝ɭ��̤̯ɀ̝̤�ʽɭɀ̸̤̝ɭɧ�(ɭʽ-
˝ˉ̤̯̝ɀ̯ʓˉʅ�ʎʓ̤�ʓʽ̝̚ɭ̤̤ʓ͔ɭ�ʯˉ˝͕ʴɭɧʅɭ�˝ʄ�̯ʎɭ�
̤ʯ ͛�Mʓ̝̤̯�̤ɀ̤͛�̯ʎɀ̯�ʎɭ�ʽɀɧɭ�̯ʎɭ�ʽɭɀ̸̤̝ɭ̤�
for α�"ɭˉ�ɀˉɧ�ɀˉ˝̯ʎɭ̝�ɠ̝ʓʅʎ̯�ɧ˝̸ɠʴɭ�̤̯ɀ̝�Θ 
.̝ʓ�ʓˉ�ɧɀ͛ʴʓʅʎ̯

Microscopy
Mʓ̝̤̯�͕ɀ̤�ɀˉ�ɭˉ̯ʎ̸̤ʓɀ̤̯ʓɡ�ʽɭʽɠɭ̝�˝ʄ�̯ʎɭ�
ʽʓɡ̝˝̤ɡ˝̚ʓɡɀʴ�̤ɭɡ̯ʓ˝ˉ�˝ʄ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�
˝ʄ��ÛĊ�ɠɭʓˉʅ�ɀ̯�̯ʓʽɭ̤�ʓ̯̤�̤ɭɡ̝ɭ̯ɀ̝͛�ɀˉɧ�
ʓ̯̤�ɡʎɀʓ ̝��ˉɭ�˝ʄ�ʎʓ̤�п̝̤̯�̚ɀ̚ɭ̝̤�̯˝�̯ʎɭ�̤ɭɡ-
̯ʓ˝ˉ�͕ɀ̤��ɡ̯ʓ˝ˉ�˝ʄ�ɀʴʯɀʴʓ�˝ˉ�͕˝˝ʴ�пɠ̝ɭ̤એ�
ੲ�ˉ˝ˉ͛ʽ˝̸̤� ড়ੳ�Ċ˝˝ʴʅ̝˝͕ɭ̝̤� ɀ̯� ̯ʎɭ�
̯ʓʽɭ�̸̤ɭɧ�̤̯̝˝ˉʅ�ɀʴʯɀʴʓ̤�̯˝�ɡʴɭɀˉ�͕˝˝ʴ�ɀоɭ̝�
ʓ̯�ʎɀɧ�ɠɭɭˉ� ̤ʎɭɀ̝ɭɧ�íˉɧɭ̝� ɭ͚ɀʽʓˉɀ̯ʓ˝ˉ�
͕ʓ̯ʎ�ɀ�ʽʓɡ̝˝̤ɡ˝̚ɭ�Mʓ̝̤̯�ʄ˝̸ˉɧ�̯ʎɀ̯�ɀоɭ̝�
̝ɭʽ˝͔ɀʴ�˝ʄ�̯ʎɭ�͕˝˝ʴઑ̤�ˉɀ̸̯̝ɀʴ�ʅ̝ɭɀ̤ɭ�̯ʎɭ�
ɀʴʯɀʴʓ�ɧɀʽɀʅɭɧ�̯ʎɭ�͕˝˝ʴ�пɠ̝ɭ̤
vɀ̝ʓˉɭ�ɡ̝ɭɀ̸̯̝ɭ̤�͕ɭ̝ɭ�ɀʴ̤˝�̸̤̯ɧʓɭɧ�Rˉ�

ড়�Mʓ̝̤̯�ʅɀ͔ɭ�ɀ�̯ɀʴʯ�̯˝�̯ʎɭ�ʽʓɡ̝˝̤ɡ˝̚ʓɡɀʴ�
̤ɭɡ̯ʓ˝ˉ�̋ ˉ�ɧʓɀ̯˝ʽ̤�ੲMʓ̝̤̯�ড়ɀੳ�Юɭ̤ɭ�̯ ʓˉ͛�
̸ˉʓɡɭʴʴɭɧ�ɀʴʅɀɭ�͕ʓ̯ʎ�̯͕˝̚ɀ̝̯�ɡɭʴʴ�͕ɀʴʴ̤�˝ʄ�
̯̝ɀˉ̤̚ɀ̝ɭˉ̯� ̤ʓʴʓɡɀ� ɀ̝ɭ� ʓʽ̚˝̝̯ɀˉ̯� ɀ̤� ̯ʎɭ͛�
̝̚˝͔ʓɧɭ�ʽ̸ɡʎ�˝ʄ�̯ʎɭ�˝̝ʅɀˉʓɡ�ʽɀ̯̯ɭ̝�ʄ˝̝�̯ʎɭ�
ʽɀ̝ʓˉɭ�ʄ˝˝ɧ�ɡʎɀʓˉ�ੲ�̝ʽɠ̸̝̤̯�ঢ়ੳ��̤�
͕ɭʴʴ�̯ʎ̝˝̸ʅʎ�̚ʎ˝̯˝̤͛ˉ̯ʎɭ̤ʓ̤�̯ʎɭ͛�̝̚˝͔ʓɧɭ�
ʽ̸ɡʎ�̋ ʄ�̯ ʎɭ�̋ ͚͛ʅɭˉ�̯ ʎɀ̯�͕ ɭ�ɠ̝ɭɀ̯ʎɭ�ɀˉɧ�ɀ̝ɭ�
ɀˉ�ʓʽ̚˝̝̯ɀˉ̯�̚ɀ̝̯�˝ʄ�̯ʎɭ�ɡɀ̝ɠ˝ˉ�ɡ͛ɡʴɭ�Rˉ�
ʎʓ̤�̯ ɀʴʯ�Mʓ̝̤̯�̝ ɭʴɀ̯ɭɧ�ʎ˝͕�ʎɭ�̯ ˝˝ʯ�ɀ�̤ ɀʽ̚ʴɭ�
ʄ̝˝ʽ�̯ʎʓɡʯ�ɠ̝˝͕ˉ�̤ɡ̸ʽએ�̸ˉɧɭ̝ˉɭɀ̯ʎ�
̤˝ʽɭ�ʴ˝ʅ̤�ʓˉ�(ɀ̝ʴʓˉʅ�Mɀ̝ɠ˝̸ ̝�Û͛ɧˉɭ ͛�ɀˉɧ�

˝ɠ̯ɀʓˉɭɧ�ɀ�͔ ɀ̝ʓɭ̯͛�̋ ʄ�ɧʓɀ̯˝ʽ̤�Mɭ�ɭ͚̚ʴɀʓˉɭɧ�
ʎ˝͕� ̯˝� ɡʴɭɀˉ� ̯ʎɭ� ˝̝ʓʅʓˉɀʴ� ̤ɡ̸ʽ� ʎ˝͕� ̯˝�
̝̚ɭ̤ɭ̝͔ɭ� ̯ʎɭ�ɧʓɀ̯˝ʽ̤�ɀˉɧ�ʎ˝͕�̯˝�ʽ˝̸ˉ̯�
̯ʎɭʽ� ʄ˝̝�ʽʓɡ̝˝̤ɡ˝̚ ͛�Mʓ̝̤̯� ɀʴ̤˝� ̸̤̯ɧʓɭɧ�
̯ʓˉ ͛�ʽʓɡ̝˝̤ɡ˝̚ʓɡ�ɀˉʓʽɀʴ̤�ʄ̝˝ʽ�̯ʎɭ�ʅɭˉ̸̤�
Brachionus�ੲDʓʅ̸̝ɭ�ੳ

�̤� ʓˉ� ɀ̤̯̝˝ˉ˝ʽ ͛� ʎɀ͔ʓˉʅ� ʅ˝˝ɧ� Ό̸ɀʴʓ̯͛�
ɭΌ̸ʓ̚ʽɭˉ̯�͕ɀ̤�ʓʽ̚˝̝̯ɀˉ̯�ʓˉ�ʽʓɡ̝˝̤ɡ˝̚ ͛�
Rˉ�ɀˉ˝̯ʎɭ̝� ̯ɀʴʯ� ̯˝� ̯ʎɭ� ̤ɭɡ̯ʓ˝ˉ�Mʓ̝̤̯�ɧʓ̤-
ɡ̸̤̤ɭɧ�̯͕˝�ˉɭ͕�˝ɠʫɭɡ̯ʓ͔ɭ�ʴɭˉ̤ɭ̤�ʄ̝˝ʽ�"ɀ̝ʴ�
Ěɭʓ̤̤�˝ʄ�fɭˉɀ�ੲMʓ̝̤̯�ড়ঢ়ੳ��̤�˝ˉɭ�˝ʄ�̯ʎɭ̤ɭ�
͕ɀ̤�ɀˉ�˝ʓʴ�ʓʽʽɭ̝̤ʓ˝ˉ�ʴɭˉ̤�Mʓ̝̤̯�ɭ͚̚ʴɀʓˉɭɧ�
̯ʎɀ̯�ʓʄ�̯ʎɭ�˝ʓʴ�ʽɀ̯ɡʎɭ̤�̯ʎɭ�̝ɭʄ̝ɀɡ̯ʓ͔ɭ�ʓˉɧɭ͚�
˝ʄ�̯ʎɭ�ɡ˝͔ɭ̝�ʅʴɀ̤̤�̯ʎɭˉ�ˉ˝�ɡ˝̝̝ɭɡ̯ʓ˝ˉ�͕ɀ̤�
ˉɭɭɧɭɧ�ʄ˝̝�̯ʎɭ�ɡ˝͔ɭ ̝�Mɭ�ɀʴ̤˝�ɭ͔ɀʴ̸ɀ̯ɭɧ�ɀ�
͕ɀ̯ɭ̝�ʓʽʽɭ̝̤ʓ˝ˉ�ʴɭˉ̤�ɀˉɧ�ɡ˝ˉɡʴ̸ɧɭɧ�̯ʎɀ̯�
Юɭ͛�ɀ̝ɭ�͕˝ˉɧɭ̝ʄ̸ʴ�ʴɭˉ̤ɭ̤�ɭ̤̚ɭɡʓɀʴʴ͛�͕ʎɭˉ�
̯ʎɭʓ̝�ɡ˝̤̯�ʓ̤�ɡ˝ˉ̤ʓɧɭ̝ɭɧએ�Юʓ̤�͕ ɀ̤�ɠɭɡɀ̸̤ɭ�
Ěɭʓ̤̤ઑ�ʴɭˉ̤ɭ̤�͕ɭ̝ɭ�ʴɭ̤̤�̯ʎɀˉ�ʎɀʴʄ�̯ʎɭ�ɡ˝̤̯�˝ʄ�
̤ʓʽʓʴɀ̝�ʴɭˉ̤ɭ̤�ʄ̝˝ʽ�̯ʎɭʓ̝�m˝ˉɧ˝ˉ�̝ʓ͔ɀʴ�̯ʎɭ�
̯ʎɭˉ�͕ ɭʴʴʯˉ˝͕ˉ�п̝ʽ�̋ ʄ�Ñ˝͕ɭʴʴ�ɀˉɧ�mɭɀʴɀˉɧ

Figure 11: A microscopic view of a tiny animal 
that belongs to the genus Brachionus, drawn by 
Hirst. This appears to be an adult female with 
two eggs hanging off it, on either side of its foot. 
Courtesy Philip Moors.
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Discussion and concluding remarks
Eɭ˝̝ʅɭ�(ɭˉ̯˝ˉ�Mʓ̝̤̯�͕ɀ̤�˝ˉɭ�˝ʄ�ɀ�ˉ̸ʽɠɭ̝�
˝ʄ�ʯɭɭˉ�ɀˉɧ�ɡ˝ʽ̚ɭ̯ɭˉ̯�ɀʽɀ̯ɭ̸̝�ɀ̤̯̝˝ˉ˝-
ʽɭ̝̤�ʓˉ�Û͛ɧˉɭ ͛�ʽɀˉ͛�˝ʄ�͕ʎ˝ʽ�ʴʓ͔ɭɧ�ʓˉ�̯ʎɭ�
̤ɀʽɭ�̤ ̸ɠ̸̝ɠ�̋ ʄ�v˝̤ʽɀˉ�͕ ʎɭ̝ɭ�ʎɭ�ɧʓɧ�ʓˉ�̯ ʎɭ�
ʴɀ̯̯ɭ̝�ɧɭɡɀɧɭ̤�˝ʄ�ʎʓ̤�ʴʓʄɭ�Ċʎɀ̯�ʽɀɧɭ�Mʓ̝̤̯�
̤̯ɀˉɧ�̋ ̸̯�ɀʽ˝ˉʅ�̯ ʎɭ�ɹ ˝ɡɀʴ�ɀ̤̯̝˝ˉ˝ʽɭ̝̤�͕ ɀ̤�
ʎʓ̤�ɭ͚ɡɭ̯̚ʓ˝ˉɀʴ�ɧ̝ɀ͕ʓˉʅ�ɀˉɧ�˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉɀʴ�
̤ʯʓʴʴ̤�Ċʎɭˉ�ʓˉ�ড়�ʎɭ�̤ɭˉ̯�ʎʓ̤�ɧ̝ɀ͕ʓˉʅ�
˝ʄ�vɀ̝̤�̯˝�̯ʎɭ�Ô˝͛ɀʴ��̤̯̝˝ˉ˝ʽʓɡɀʴ�Û˝ɡʓɭ̯ ͛�
ʎɭ�̤ɭˉ̯�ʓ̯�͔ʓɀ�̯ʎɭ�͕ɭʴʴʯˉ˝͕ˉ�ʓˉ̸̤̯̝ʽɭˉ̯�
ʽɀʯɭ̝� f˝ʎˉ� !̝˝͕ˉʓˉʅ� ੲɡড়ৗંঢ়ੳ� Rˉ�
ɀɡʯˉ˝͕ʴɭɧʅʓˉʅ� ̝ɭɡɭʓ̯̚� ˝ʄ� ̯ʎɭ� ɧ̝ɀ͕ʓˉʅ�
!̝˝͕ˉʓˉʅ� ੲড়ੳ� ̤ɀʓɧ� Đ̋ ̸̝� ɧ̝ɀ͕ʓˉʅ� ʓ̤�
̯ʎɭ�ɠɭ̤̯�R�ʎɀ͔ɭ�̤ɭɭˉ�ʄ˝̝�ɀ�ʴ˝ˉʅ�̯ʓʽɭએ�Mʓ̤�
˝ɠʓ̸̯ɀ̝͛�ʓˉ�̯ʎɭ�Monthly Notices of the Royal 
Astronomical Society�ɡ˝ʽ̚ɀ̝ɭɧ�Mʓ̝̤̯ઑ̤�ɧ̝ɀ͕-
ʓˉʅ̤�˝ʄ�vɀ̝̤�͕ʓ̯ʎ�̯ʎɀ̯�˝ʄ��ɀ̯ʎɀˉʓɭʴ�.͔ɭ̝ɭ̯̯�
E̝ɭɭˉ�ੲড়ৗંড়ঢ়ঢ়ੳ�ɀ�̚ ̝˝ʄɭ̤̤ʓ˝ˉɀʴ�ɀ̝̯ʓ̤̯�͕ ʎ˝�
ʅɀ͔ɭ�ɹ ɭ̤̤˝ˉ̤�̯ ˝�İ̸ɭɭˉ�ĉʓɡ̯˝̝ʓɀ�ੲ�ˉ˝ˉ͛ʽ˝̸̤�
ঢ়�!ɀ̸ʽ�ੳ
(̸̝ʓˉʅ�ʎʓ̤�ʄ˝̸̝�ɧɭɡɀɧɭ̤�ɀ̤�ɀˉ�ɀʽɀ̯ɭ̸̝�

ɀ̤̯̝˝ˉ˝ʽɭ ̝�Mʓ̝̤̯�ʎɀɧ�ɀ� ͔ɀ̝ʓɭ̯͛�˝ʄ� ʓˉ̯ɭ̝-
ɭ̤̯̤�ʓˉɡʴ̸ɧʓˉʅ�̋ ɠ̤ɭ̝͔ʓˉʅ�̚ ʴɀˉɭ̯ɀ̝͛�̯ ̝ɀˉ̤ʓ̯̤�
ʽɀʯʓˉʅ�˝ˉɭ�˝ʄ�̯ʎɭ�ʽ˝̤̯�ʓʽ̚˝̝̯ɀˉ̯�˝ɠ̤ɭ̝-
͔ɀ̯ʓ˝ˉ̤�ɀʽ˝ˉʅ�̯ʎɭ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�̯ɭɀʽ�
˝ʄ�ɀ̤̯̝˝ˉ˝ʽɭ̝̤�ɧ̸̝ʓˉʅ�̯ʎɭ�ড়�̯̝ɀˉ̤ʓ̯�˝ʄ�
ĉɭˉ̸̤� ɀˉɧ� ɧ˝̸ɠʴɭ� ̤̯ɀ̝̤� Mɭ� ͕ɀ̤� ɀʴ͕ɀ̤͛�
͕ʓʴʴʓˉʅ�̯˝�̤ʎɀ̝ɭ�ʎʓ̤�ɭ͚̚ɭ̝ʓɭˉɡɭ̤�̸̤ɡʎ�ɀ̤�ʓˉ�
ɧ̝ɀ͕ʓˉʅ�̋ ̝�̋ ˉ�ʎ˝͕�̯ ˝�̝ɭ͕ʓ̝ɭએ�ɀ�̔ ʓɡ̝˝ʽɭ̯ɭ ̝�
��̤ʽɀʴʴ�ʅ̝˝̸̚�˝ʄ�ɀʽɀ̯ɭ̸̝̤�˝оɭˉ�ʽɭ̯�ɀ̯�ʎʓ̤�
ʎ˝ʽɭ�ʓˉ�v˝̤ʽɀˉ�ɀˉɧ�ɡ̝ʓ̯ʓɡʓ̤ɭɧ�ɭɀɡʎ�̋ ̯ʎɭ̝ઑ̤�
˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ̤�ੲ�ˉ˝ˉ͛ʽ˝̸̤�ঢ়ੳ�Mʓ̝̤̯�͕ ɀ̤�
ɀʴ̤˝�͕ʓʴʴʓˉʅ� ̯˝�ʅʓ͔ɭ�ʎʓ̤� ̯ʓʽɭ� ̯˝� ̯ʎɭ� ʴ˝ɡɀʴ�
ɀ̤̯̝˝ˉ˝ʽʓɡɀʴ�ʅ̝˝̸̚�̯ʎɭ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�
!̝ɀˉɡʎ�̋ ʄ�̯ ʎɭ�!̝ʓ̯ʓ̤ʎ��̤̯̝˝ˉ˝ʽʓɡɀʴ��̤̤˝ɡʓɀ-
̯ʓ˝ˉ�ɠ͛�̤ɭ̝͔ʓˉʅ�˝ˉ�ʓ̯̤�ɡ˝ʽʽʓ̯̯ɭɭ�ɀ̤�ʎɭ�ɧʓɧ�
͕ʓ̯ʎ�̯ʎɭ�͔ɀ̝ʓ˝̸̤�˝̯ʎɭ̝�ʅ̝˝̸̤̚�̤ɡʓɭˉ̯ʓпɡ�˝̝�
˝̯ʎɭ̝͕ʓ̤ɭ�̯ʎɀ̯�ʎɭ�̸̤̚̚˝̝̯ɭɧ
Mʓ̝̤̯�ʓ̤�ɠɭ̤̯�ʯˉ˝͕ˉ�ʄ˝̝�ʎʓ̤�̋ ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ̤�̋ ʄ�

f̸̚ʓ̯ɭ ̝�æ˝ʅɭ̯ʎɭ̝�͕ʓ̯ʎ�Mɭˉ̝͛�"ʎɀʽɠɭ̝ʴɀʓˉ�
Ô̸̤̤ɭʴʴ�͕ʓ̯ʎ�͕ʎ˝ʽ�ʎɭ�͕˝̝ʯɭɧ�ɡʴ˝̤ɭʴ ͛�ʎɭ�

͕ɀ̤�ɀʽ˝ˉʅ�̯ ʎɭ�п̝̤̯�̋ ɠ̤ɭ̝͔ɭ̝̤�̋ ʄ�̯ ʎɭ�̚ ʴɀˉɭ̯ઑ̤�
E̝ɭɀ̯�Ôɭɧ�Û̚˝̯�ʓˉ�ʓ̯̤�̔ ˝ɧɭ̝ˉ�̔ ɀˉʓʄɭ̤̯ɀ̯ʓ˝ˉ�
Mʓ̤�ɧ̝ɀ͕ʓˉʅ̤�˝ʄ�̯ʎɭ�̚ʴɀˉɭ̯�ɀ̝ɭ�ʯɭ̯̚�ʓˉ�̯ʎɭ�
ɀ̝ɡʎʓ͔ɭ̤�˝ʄ�̯ʎɭ�Ô˝͛ɀʴ��̤̯̝˝ˉ˝ʽʓɡɀʴ�Û˝ɡʓɭ̯͛�
ʓˉ�m˝ˉɧ˝ˉ�Mɭ�̝ɭɡɭʓ͔ɭɧ�ɀˉ� ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�
̝ɭ̸̯̚ɀ̯ʓ˝ˉ�͕ʎɭˉ�̯ʎ̝ɭɭ�˝ʄ�ʎʓ̤�ɧ̝ɀ͕ʓˉʅ̤�˝ʄ�
f̸̚ʓ̯ɭ̝�͕ɭ̝ɭ�ɡʎ˝̤ɭˉ�ʄ̝˝ʽ�ɀʽ˝ˉʅ�̯ʎ˝̤ɭ�ʓˉ�
̯ʎɭ� Ô�Û� ɀ̝ɡʎʓ͔ɭ̤� ̯˝� ʓʴʴ̸̤̯̝ɀ̯ɭ� .ɧʽ̸ˉɧ�
mɭɧʅɭ̝ઑ̤�ɠ˝˝ʯ�δȷ�Ý̂ʓ׃�T˹ˮ�ÓɾȊʓȷ˹ˮ�Ȋʓȱ�˹ɘȷɝ˧�
Satellites.
(̸̝ʓˉʅ�Mʓ̝̤̯ઑ̤�̯ ʓʽɭ�ɀ̤�ɀˉ�ɀʽɀ̯ɭ̸̝�ɀ̤̯̝˝ˉ-

˝ʽɭ ̝�ʎʓ̤�ʄɭʴʴ˝͕̤�͕ ɭ̝ɭ�ɡɀ̝̝͛ʓˉʅ�̋ ̸̯�̋ ˉʅ˝ʓˉʅ�
̤̤̯͛ɭʽɀ̯ʓɡ�˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ̤�˝ʄ� ͔ɀ̝ʓɀɠʴɭ� ̤̯ɀ̝̤�
ɡ˝ʽɭ̯̤�f˝͔ʓɀˉ�̤ɀ̯ɭʴʴʓ̯ɭ�̚ʎɭˉ˝ʽɭˉɀ�ʴ̸ˉɀ̝�
˝ɡɡ̸ʴ̯ɀ̯ʓ˝ˉ̤�˝ʄ�̤̯ɀ̝̤�ɀˉɧ�˝̯ʎɭ̝�̚ʎɭˉ˝ʽɭˉɀ�
˝ʄ�ɀˉ�˝ɡɡɀ̤ʓ˝ˉɀʴ�ˉɀ̸̯̝ɭ�̸̤ɡʎ�ɀ̤�ʴ̸ˉɀ̝�ɀˉɧ�
̤˝ʴɀ̝�ɭɡʴʓ̤̚ɭ̤�ʴ̸ˉɀ̝�˝ɡɡ̸ʴ̯ɀ̯ʓ˝ˉ̤�˝ʄ�̚ʴɀˉɭ̯̤�
̚ʴɀˉɭ̯ɀ̝͛�ɡ˝ˉʫ̸ˉɡ̯ʓ˝ˉ̤�ɀˉɧ�ɡ˝ˉʫ̸ˉɡ̯ʓ˝ˉ̤�̋ ʄ�
̤̯ɀ̝̤�ɀˉɧ�̚ʴɀˉɭ̯̤�Û˝ʽɭ�˝ʄ�̯ʎɭʽ�͕ɭ̝ɭ�ɀʴ̤˝�
ɠ̸ʓʴɧʓˉʅ� ̯ɭʴɭ̤ɡ˝̚ɭ̤� Rˉ̤̯ɭɀɧ�͕ʎɭˉ�Mʓ̝̤̯�
ʎɀɧ�ɀɡɡɭ̤̤�̯˝�"˝ʴ͛ɭ̝ઑ̤�ੁʓˉɡʎ�̝ɭрɭɡ̯˝ ̝�
ʎɭ�ɡ˝ˉɡɭˉ̯̝ɀ̯ɭɧ�˝ˉ�̚ʴɀˉɭ̯ɀ̝͛�˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ̤�
ɀˉɧ�͕ʎɭˉ�ʎɭ�ʎɀɧ�ʎʓ̤�˝͕ˉ�̯ɭʴɭ̤ɡ˝̚ɭ�ʎɭ�͕ɀ̤�
ɭˉɀʽ˝̸̝ɭɧ�͕ʓ̯ʎ�ɧ˝̸ɠʴɭ�̤̯ɀ̝̤�Ñ˝̤̤ʓɠʴ ͛�ɧ̸ɭ�
̯˝�ɹ ɀɡʯ�̋ ʄ�̯ ʓʽɭ�ʎɭ�̤ ɭˉ̤ʓɠʴ͛�ɠ̸ʓʴ̯�̋ ˉ�ʎʓ̤�̋ ͕ˉ�
ʓˉ̯ɭ̝ɭ̤̯̤�ɀˉɧ�̤̯̝ɭˉʅ̯ʎ̤�ɀ̤�͕ɭʴʴ�ɀ̤�˝ˉ�͕ʎɀ̯�
ʎɭ�ɡ˝̸ʴɧ�ɀɡʎʓɭ͔ɭ�͕ʓ̯ʎ�̯ʎɭ�ɭΌ̸ʓ̚ʽɭˉ̯�̯ʎɀ̯�
ʎɭ�ʎɀɧ�ɀ̯�ʎʓ̤�ɧʓ̤̚˝̤ɀʴ
Mʓ̝̤̯�ʽɀɧɭ�ɀˉ�ʓʽ̚˝̝̯ɀˉ̯�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ�

̯˝�ঢ়th�ɀˉɧ�ɭɀ̝ʴ͛�th�ɡɭˉ̸̯̝͛��ÛĊ�ɀʽɀ̯ɭ̸̝�
ɀ̤̯̝˝ˉ˝ʽ ͛� Mɭ� ʓ̤� ̝ɭʽɭʽɠɭ̝ɭɧ� ̯˝ɧɀ͛� ʓˉ�
Eʓ̝ɀʴɀˉʅ�ɀ�̤ ̸ɠ̸̝ɠ�ʓˉ�̯ ʎɭ�!ɭʴɡ˝ˉˉɭˉ�ɧʓ̤̯̝ʓɡ̯�
˝ʄ�̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�ɡɀ̚ʓ̯ɀʴ�"ɀˉɠɭ̝̝ɀ�ੲD̸ʴʴɭ ̝�
ঢ়ঢ়ੳ��̤�Eʓ̝ɀʴɀˉʅ�ʓ̤�̯ʎɭ�͕˝̝ɧ�ʄ˝̝�̤̯ɀ̝�ʓˉ�
̯ʎɭ�ʴɀˉʅ̸ɀʅɭ�˝ʄ�̯ʎɭ�Ċʓ̝ɀɧʫ̸̝ʓ�̚ɭ˝̚ʴɭ�ɀʴʴ�
̯ʎɭ�̤̯̝ɭɭ̯̤�ʓˉ�̯ʎɭ�̸̤ɠ̸̝ɠ�ɀ̝ɭ�ˉɀʽɭɧ�ɀоɭ̝�
̯ʎɭ�ˉɀʽɭ̤�˝ʄ�̤̯ɀ̝̤�ɀˉɧ�ɡ˝ˉ̤̯ɭʴʴɀ̯ʓ˝ˉ̤�ɠ˝̯ʎ�
Dʓ̝̤̯��ɀ̯ʓ˝ˉ̤�ɀˉɧ�Ċɭ̤̯ɭ̝ˉ�ɀˉɧ�ɀоɭ̝�ˉ˝̯ɀ-
ɠʴɭ��̸̤̯̝ɀʴʓɀˉ�ɀ̤̯̝˝ˉ˝ʽɭ̝̤�Mɭˉɡɭ�Mʓ̝̤̯�
Ñʴɀɡɭ�ʓ̤�˝а�"ɀˉ˝̸̤̚�"̝ɭ̤ɡɭˉ̯
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nineteenth century. Australian Journal of 
Astronomy�ੲੳ�ં
�̝ɡʎʓ̤̯˝ˉ�Ċ�ੲঢ়ড়ড়ੳ�Rʴʴ̸ʽʓˉɀ̯ʓˉʅ�ʓˉɡʓɧɭˉ̯̤�
ʓˉ��ˉ̯ʓ̚˝ɧɭɀˉ�ɀ̤̯̝˝ˉ˝ʽ͛�ʄ˝̝ʽɀ̯ʓ˝ˉ�˝ʄ�
̯ʎɭ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�!̝ɀˉɡʎ�˝ʄ�̯ʎɭ�!̝ʓ̯ʓ̤ʎ�
�̤̯̝˝ˉ˝ʽʓɡɀʴ��̤̤˝ɡʓɀ̯ʓ˝ˉ�Journal of the 
British Astronomical Association�ঢ়ড়�ંড়
�̝ɡʎʓ̤̯˝ˉ�Ċ�ੲঢ়ঢ়ɀੳ��ʽɀ̯ɭ̸̝̝̚˝ʄɭ̤̤ʓ˝ˉɀʴ�
ɡ˝˝̚ɭ̝ɀ̯ʓ˝ˉ�ʓˉ�ɀ̤̯̝˝ˉ˝ʽ͛�ɭɧ̸ɡɀ̯ʓ˝ˉ�ɀ�
ˉʓˉɭ̯ɭɭˉ̯ʎ�ɡɭˉ̸̯̝͛��̸̤̯̝ɀʴʓɀˉ�ʽ˝ɧɭʴ�
Proceedings of the Astronomical Society of 
Australia�ঢ়�ড়ંড়ড়
�̝ɡʎʓ̤̯˝ˉ�Ċ�ੲঢ়ঢ়ɠੳ�Юɭ�ɀˉɡʓɭˉ̯�ʎʓ̤̯˝̝͛�
˝ʄ�̯ʎɭ��ɭ͕�Ñʴ͛ʽ˝̸̯ʎ�̤ʓ͚�ʓˉɡʎ�̝ɭʄ̝ɀɡ̯˝ ̝�
Ýʧ̂˹ɘȷ˧ʓ�Ý̵Ȋ˧ˮ�ৗ�ંড়
�̝ɡʎʓ̤̯˝ˉ�Ċ�ੲੳ�Rʴʴ̸ʽʓˉɀ̯ʓˉʅ�ʓˉɡʓɧɭˉ̯̤�
ʓˉ��ˉ̯ʓ̚˝ɧɭɀˉ�ɀ̤̯̝˝ˉ˝ʽ͛�M"�Ô̸̤̤ɭʴʴ�ɀˉɧ�
̯ʎɭ�˝̝ʓʅʓˉ�˝ʄ�̯ʎɭ�Ñɀʴ˝ʽɀ̝̯͛̚ɭ�ʽ˝̸ˉ̯ʓˉʅ�
Antique Telescope Society�ঢ়�ৗં
�̝ɡʎʓ̤̯˝ˉ�Ċ�ੲɀੳ�Ċʓʴʴʓɀʽ�f˝ʎˉ�
vɀɡɧ˝ˉˉɭʴʴ�ɀˉɧ�̯ʎɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�˝ʄ�
ɀ̤̯̝˝ˉ˝ʽ͛�ʓˉ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�Journal of the 
British Astronomical Association�ੲੳ�ৗં
�̝ɡʎʓ̤̯˝ˉ�Ċ�ੲɠੳ�D̝˝ʽ��ʽɀ̯ɭ̸̝�
�̤̯̝˝ˉ˝ʽɭ̝�̯˝��ɠ̤ɭ̝͔ɀ̯˝̝͛�(ʓ̝ɭɡ̯˝̝�Юɭ�
"̸̝ʓ˝̸̤�"ɀ̤ɭ�˝ʄ�Ô�æ���Rˉˉɭ̤�Publications 
of the Astronomical Society of Australia�ড়ੲৗੳ�
ৗંৗ
�̝ɡʎʓ̤̯˝ˉ�Ċ�ੲੳ�Юɭ�ɀʽɀ̯ɭ̸̸̝̯̝ˉɭɧ
̝̚˝ʄɭ̤̤ʓ˝ˉɀʴ�̤͛ˉɧ̝˝ʽɭ�̯͕˝��̸̤̯̝ɀʴʓɀˉ�ɡɀ̤ɭ�
̸̤̯ɧʓɭ̤�Rˉ��̝ɡʎʓ̤̯˝ˉ�Ċ�E̝ɭɭˉ�(��ɀˉɧ�
Û̯̝˝ʽ�Ô�ੲɭɧ̤ੳ��ȷ̟�Tʓˮɝɏɘ˹ˮ�F˧ʧʇ�Öȷȫȷʓ˹�
Ý˹̂ȱɝȷˮ�ɝʓ�Oɝˮ˹ʧ˧ɝȫȊɾ��ˮ˹˧ʧʓʧʇ̥׃�Fʧɾɾʧ̟ɝʓɏ�ɝʓ�˹ɘȷ�
Fʧʧ˹ˮ˹ȷˤˮ�ʧɎ�Fׁ�ÖɝȫɘȊ˧ȱ�Ý˹ȷˤɘȷʓˮʧʓ׃���xȷȷ˹ɝʓɏ�
˹ʧ�Oʧʓʧ˧�Fׁ�ÖɝȫɘȊ˧ȱ�Ý˹ȷˤɘȷʓˮʧʓ�ʧʓ�Oɝˮ�Րth 
Birthday, ̚̚�ঢ়ંৗ�"ʎɀʽ�ੲÛ͕ʓ̯ͥɭ̝ʴɀˉɧੳ�
Û̝̚ʓˉʅɭ ̝
�̝ɡʎʓ̤̯˝ˉ�Ċ�ੲɀੳ�hʧɘʓ�èȷȪȪ̂˹˹׃�ÖȷȪ̂ɝɾȱɝʓɏ�
Ȋʓȱ�Ý˹˧ȷʓɏ˹ɘȷʓɝʓɏ�˹ɘȷ�Fʧ̂ʓȱȊ˹ɝʧʓˮ�ʧɎ��̂ˮ˹˧ȊɾɝȊʓ�
Astronomy. "ʎɀʽ�Û̝̚ʓˉʅɭ ̝
�̝ɡʎʓ̤̯˝ˉ�Ċ�ੲɠੳ�"˝˝ʯ�E̝ɭɭˉ�vɀ̤ʯɭʴ͛ˉɭ�
ɀˉɧ�̯ʎɭ�ঢ়�̯̝ɀˉ̤ʓ̯�˝�ĉɭˉ̸̤�̯ʎɭ�ʴɭʅɀɡ͛�
˝ʄ�̯ʎɭ�æɀʎʓ̯ʓɀˉ�˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ̤�Journal of 
�ˮ˹˧ʧʓʧʇɝȫȊɾ�Oɝˮ˹ʧ˧̥�Ȋʓȱ�Oȷ˧ɝ̵Ȋɏȷ�ੲੳ�ৗંড়
�̝ɡʎʓ̤̯˝ˉ�Ċ�ੲৗੳ�Юɭ�Mʓ̝̤̯̤�ɀˉɧ�f̸̚ʓ̯ɭ̝�ɀ�
ɠ̝ʓɭʄ�ɭ͚ɡ̸̝̤ʓ˝ˉ�ʓˉ�̯̝ɀˉ̤æɀ̤ʽɀˉ�ɀ̤̯̝˝ˉ˝ʽ ͛�
ÓȊˤȷ˧�ˤ˧ȷˮȷʓ˹ȷȱ�Ȋ˹�˹ɘȷ�Փ�ĥɾ̥�ȷʇȷȷ˹ɝʓɏ�ʧɎ�˹ɘȷ�
Sydney City Skywatchers.
�̝ɡʎʓ̤̯˝ˉ�Ċ�ɀˉɧ�!ʎɀ̯ʎɀʴ�Ô�ੲঢ়ঢ়ੳ�
Rʴʴ̸ʽʓˉɀ̯ʓˉʅ�Rˉɡʓɧɭˉ̯̤�ʓˉ��ˉ̯ʓ̚˝ɧɭɀˉ�

�̤̯̝˝ˉ˝ʽ͛�Ûɭɡ̯ʓ˝ˉ���˝ʄ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�
˝ʄ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�Australian Journal of 
Astronomy�ੲੳ�ঢ়ં
Ñɭɀ̝ɡɭ�Ġ��ੲঢ়ੳ��̚̚˝̤ʓ̯ʓ˝ˉ̤�˝ʄ�̯ʎɭ�Ñʴɀˉɭ̯�
vɀ̝̤�Publications of the Astronomical Society of 
˹ɘȷ�ÓȊȫɝΓȫ�ৗ�ંড়
Ñʓɡʯɭ̯̯�"�ɀˉɧ�m˝ʽɠ���ੲੳ�Observer & 
�Ȫˮȷ˧̞ȷȱ׃���Óɝȫ˹ʧ˧ɝȊɾ�Oɝˮ˹ʧ˧̥�ʧɎ�Ý̥ȱʓȷ̥�
Observatory and Observatory Hill. Û͛ɧˉɭ͛�
Ñ˝͕ɭ̝ʎ˝̸̤ɭ�Ñ̸ɠʴʓ̤ʎʓˉʅ
Ñ̝ʓ̯ɡʎɭ̯̯�"�ੲড়ঢ়ੳ�vɀ̝ʯʓˉʅ̤�˝ˉ�f̸̚ʓ̯ɭ ̝�δȷ�

Observatory��ৗંৗঢ়
Ñ̸̯ˉɀʽ�f�ɀˉɧ�Ûʎɭɭʎɀˉ�Ċ�ੲ�ੳ���
ɡ˝ʽ̚ʴʓɡɀ̯ɭɧ�̝ɭʴɀ̯ʓ˝ˉ̤ʎʓ̚�ɀˉ�ʓˉ̯̝˝ɧ̸ɡ̯ʓ˝ˉ�̯˝�
̯ʎɭ�ɡ˝̝̝ɭ̤̚˝ˉɧɭˉɡɭ�ɠɭ̯͕ɭɭˉ�Ñɭ̝ɡʓ͔ɀʴ�m˝͕ɭʴʴ�
ɀˉɧ�Eʓ˝͔ɀˉˉʓ�ĉʓ̝ʅʓˉʓ˝�Ûɡʎʓɀ̚ɀ̝ɭʴʴʓ�Journal 
ʧɎ��ˮ˹˧ʧʓʧʇɝȫȊɾ�Oɝˮ˹ʧ˧̥�Ȋʓȱ�Oȷ˧ɝ̵Ȋɏȷ�ੲੳ�
ં
Ô˝͛ɀʴ��̤̯̝˝ˉ˝ʽʓɡɀʴ�Û˝ɡʓɭ̯͛�ੲড়ঢ়ੳ�List of 
Fȷɾɾʧ̟ˮ�Ȋʓȱ��ˮˮʧȫɝȊ˹ȷˮ. m˝ˉɧ˝ˉ�Û̚˝̯̯ʓ̤͕˝˝ɧɭ�
ɀˉɧ�"˝
Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�ੲড়ੳ�mʓ̤̯�
˝ʄ�̯ʎɭ�vɭʽɠɭ̝̤�Journal & Proceedings of the 
Royal Society of NSW��͚͚͔ં͚͚͚ʓʓʓ
Ô̸̤̤ɭʴʴ�M"�ੲড়ড়ɀੳ�mɭ̯̯ɭ̝�̯˝�̯ʎɭ�.ɧʓ̯˝̝�
f̸̚ʓ̯ɭ ̝�Sydney Morning Herald�ৗ�f̸ʴ͛�̚�
Ô̸̤̤ɭʴʴ�M"�ੲড়ড়ɠੳ�Û˝ʽɭ�̝ɭ̸̤ʴ̯̤�˝ʄ�ɀˉ�
�̤̯̝˝ˉ˝ʽʓɡɀʴ�.͚̚ɭ̝ʓʽɭˉ̯�ʓˉ�̯ʎɭ�!ʴ̸ɭ�
v˝̸ˉ̯ɀʓˉ̤�Journal and Proceedings of the 
Royal Society of New South Wales��ં
Ô̸̤̤ɭʴʴ�M"�ੲড়ড়ੳ�Ôɭɡɭˉ̯�"ʎɀˉʅɭ̤�ʓˉ�̯ʎɭ�
Û̸̝ʄɀɡɭ�˝ʄ�f̸̚ʓ̯ɭ ̝�Journal & Proceedings of the 
Royal Society of NSW��ৗં
Ô̸̤̤ɭʴʴ�M"�ੲড়ড়ੳ�Юɭ�æ̝ɀˉ̤ʓ̯�˝�ĉɭˉ̸̤�

Sydney Morning Herald���˝͔ɭʽɠɭ̝�̚�ৗ
Ô̸̤̤ɭʴʴ�M"�ੲড়ঢ়ੳ�Observations of the Transit 
ʧɎ�ċȷʓ̂ˮ�ʇȊȱȷ�Ȋ˹�ˮ̵Ȋ˹ɝʧʓˮ�ɝʓ��ÝČ. Û͛ɧˉɭ͛�
"ʎɀ̝ʴɭ̤�Ñ˝̯̯ɭ ̝�E˝͔ɭ̝ˉʽɭˉ̯�Ñ̝ʓˉ̯ɭ ̝
Ô̸̤̤ɭʴʴ�M"�ੲড়ঢ়ੳ�Letter to G. D. Hirst. 
v̸̤ɭ̸ʽ̤�ĉʓɡ̯˝̝ʓɀ�vv�ৗঢ়
Ô̸̤̤ɭʴʴ�M"�ੲড়ঢ়ੳ�Юɭ�æ̝ɀˉ̤ʓ̯�˝ʄ�vɭ̝ɡ̸̝ ͛�
ড়ঢ়��˝͔ɭʽɠɭ̝��˝ɠ̤ɭ̝͔ɭɧ�ʓˉ��ɭ͕�
Û˝̸̯ʎ�Ċɀʴɭ̤�Monthly Notices of the Royal 
Astronomical Society�ੲৗੳ�ড়ঢ়
Ô̸͕˝ʴ̯�f�ੲৗੳ�Fȷȱȷ˧Ȋ˹ɝʧʓOʧ̂ˮȷ̂��׃ˮ˹˧ȊɾɝȊˮ�

Own Housing Style��͔ɀʓʴɀɠʴɭ�ɀ̯�ʎ̯̯̤͕͕̚ ͕ʎ̯̯̤͕͕̚ ͕
ʄɭɧɭ̝ɀ̯ʓ˝ˉʎ˝̸̤ɭɡ˝ʽʄɭɧɭ̝ɀ̯ʓ˝ˉΌ̸ɭɭˉɀˉˉɭʄɭɧɭ̝ɀ̯ʓ˝ˉʎ˝̸̤ɭɡ˝ʽʄɭɧɭ̝ɀ̯ʓ˝ˉΌ̸ɭɭˉɀˉˉɭ 
ੲɀɡɡɭ̤̤ɭɧ��f̸ˉɭ�ੳ
ÛɄˉɡʎɭͥઆmɀ͔ɭʅɀ���Eɀ̝ɡʛɀઆvɭʴɭˉɧ˝�.�
mɭʅɀ̝̝ɭ̯ɀ�f�vʓ̝˸���Û˝̝ʓɀ�v�ɀˉɧ��ʎ̝ɭˉ̤આ

https://www.federation-house.com/federation-queen-anne
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ĉɭʴɄ̤Ό̸ɭͥ�i�ੲੳ�Юɭ��̝ʓʅʓˉ�˝ʄ�f̸̚ʓ̯ɭ̝ઑ̤�
E̝ɭɀ̯�Ôɭɧ�Û̚˝̯�Geophysical Research Letters 
ੲੳ�ɭEmড়ঢ়ঢ়ৗ
Ûɀˉɧ̤�f�ੲড়ঢ়ঢ়ੳ�Sands’ Sydney & Suburban 

Directory for 1899. Û͛ɧˉɭ͛�f˝ʎˉ�Ûɀˉɧ̤
Ûɡʎɀɭʄɭ̝�!.�ੲੳ�Юɭ�̯̝ɀˉ̤ʓ̯�˝�ĉɭˉ̸̤�ɀˉɧ�
̯ʎɭ�ˉ˝̯˝̝ʓ˝̸̤�ɠʴɀɡʯ�ɧ̝˝̚�ɭаɭɡ̯�Journal for 
the History of Astronomy�ৗੲੳ�ৗંৗৗ
Ûʎɭɭʎɀˉ�Ċ�ੲঢ়ঢ়ੳ�δȷ�ˤɾȊʓȷ˹�xȊ˧ˮ׃�Ȋ�ɘɝˮ˹ʧ˧̥�

of observation and discovery. æ̸ɡ̤˝ˉ�Юɭ�
íˉʓ͔ɭ̝̤ʓ̯͛�˝ʄ��̝ʓͥ˝ˉɀ�Ñ̝ɭ̤̤�ড়ં
Ûʎɭɭʎɀˉ�Ċ�ɀˉɧ�Ċɭ̤̯ʄɀʴʴ�Ġ.�ੲੳ�δȷ�è˧Ȋʓˮɝ˹ˮ�

of Venus. �ʽʎɭ̝̤̯�Ñ̝˝ʽɭ̯ʎɭ̸̤�!˝˝ʯ̤
Ûʓʽ˝ˉ����æɀɠɀ̯ɀɠɀĉɀʯʓʴʓ�D�"˝̤ɭˉ̯ʓˉ˝�Ô�
!ɭɭɠɭ�ÔD�Ċ˝ˉʅ�vM�ɀˉɧ��̝̯˝ˉ�EÛ�ੲড়ੳ�

Mʓ̤̯˝̝ʓɡɀʴ�ɀˉɧ�"˝ˉ̯ɭʽ̚˝̝ɀ̝͛�æ̝ɭˉɧ̤�ʓˉ�̯ʎɭ�
Ûʓͥɭ�(̝ʓо�ɀˉɧ�"˝ʴ˝̝�˝ʄ�f̸̚ʓ̯ɭ̝ஔ̤�E̝ɭɀ̯�Ôɭɧ�
Spot. δȷ��ˮ˹˧ʧʓʧʇɝȫȊɾ�hʧ̂˧ʓȊɾ�ੲੳ�ં
Û̯ɀɡʎɭʴ�f�ੲঢ়ঢ়ড়ੳ�0ɝʓˮ˹ȷɝʓˮ�xɝ˧Ȋȫ̂ɾʧ̂ˮ�ĒȷȊ˧׃�
Fɝ̞ȷ�ÓȊˤȷ˧ˮ�δȊ˹�$ɘȊʓɏȷȱ�˹ɘȷ�FȊȫȷ�ʧɎ�Óɘ̥ˮɝȫˮ. 
Ñ̝ʓˉɡɭ̯˝ˉ�Ñ̝ʓˉɡɭ̯˝ˉ�íˉʓ͔ɭ̝̤ʓ̯͛�Ñ̝ɭ̤̤
Ċ˝˝ɧ�M�ੲঢ়ড়ੳ�Eɀʴɭ�Ċɀʴ̯ɭ̝�D̝ɭɧɭ̝ʓɡʯ�
ੲড়ંঢ়ੳ��͔ɀʓʴɀɠʴɭ�ɀ̯�ʎ̯̯̤̚ɀɧɠɀˉ̸ɭɧ̸ʎ̯̯̤̚ɀɧɠɀˉ̸ɭɧ̸
ɀ̸ɠʓ˝ʅ̝ɀ̚ʎ͛ʅɀʴɭ͕ɀʴ̯ɭ̝ʄ̝ɭɧɭ̝ʓɡʯঢ়ɀ̸ɠʓ˝ʅ̝ɀ̚ʎ͛ʅɀʴɭ͕ɀʴ̯ɭ̝ʄ̝ɭɧɭ̝ʓɡʯঢ়
̯ɭ͚̯ড়̯ɭ͚̯ড়�ੲɀɡɡɭ̤̤ɭɧ�ৗ�vɀ̝ɡʎ�ੳ
Ċ̝ʓʅʎ̯�Ċ!�ੲড়ড়ঢ়ੳ�δȷ�ïˮˮɘȷ˧�xȷʇʧɝ˧ˮׄ�ʧ ׂ˧�
GȷʓȷȊɾʧɏɝȫȊɾ�xȷʇʧɝ˧ˮ�ʧɎ�˹ɘȷ�ïˮˮɘȷ˧�FȊʇɝɾɝȷˮ�ɝʓ�
T˧ȷɾȊʓȱנ�Čɝ˹ɘ��ˤˤȷʓȱɝׂ̤�Ó˧ȷȱɝɏ˧ȷȷ�Ȋʓȱ�Tʓȱȷ̤�
�Ȋʇȷˮׂס�$ʧʇˤɝɾȷȱ�F˧ʧʇ�Ó̂Ȫɾɝȫ�Ȋʓȱ�Ó˧ɝ̞Ȋ˹ȷ�
Sources�(̸ɠʴʓˉ�Ûɭɀʴ ͛�!̝͛ɭ̝̤��Ċɀʴʯɭ ̝

https://adb.anu.edu.au/biography/gale-walter-frederick-6269/text10801
https://adb.anu.edu.au/biography/gale-walter-frederick-6269/text10801
https://adb.anu.edu.au/biography/gale-walter-frederick-6269/text10801
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˝ˉ���ɡ̯˝ɠɭ̝��̤ɭɭ�ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻæઈİ�Dɠʽɡ̯ૻ̤ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻæઈİ�Dɠʽɡ̯ૻ̤

Our Society’s Patron, Her Excellency 
the Honourable Margaret Beazley

R�ɀʽ�ɧɭʴʓʅʎ̯ɭɧ�̯˝�ɠɭ�̚ɀ̝̯�˝ʄ�̯ʎʓ̤�ɭ͔ɭˉʓˉʅઑ̤�ɭ͔ɭˉ̯�ɀˉɧ�̯˝�̤ɀ͛�ɀ�ʄɭ͕�͕˝̝ɧ̤�ɀɠ˝̸̯�̯ʎɭ�
ʴɀ̸ˉɡʎ�˝ʄ�Knowledge for a Nation�Юɭ�̝˝ʴɭ�
˝ʄ� E˝͔ɭ̝ˉ˝̝̤� ͕ʓ̯ʎʓˉ� ̯ʎɭ� Û˝ɡʓɭ̯͛ઑ̤� ̤̯˝̝͛�
ʄɭɀ̸̯̝ɭ̤�̯ ʎ̝˝̸ʅʎ˝̸̯�̯ ʎɭ�ɠ˝˝ʯ�ɀˉɧ�ɀ̤�Ñɀ̯̝˝ˉ�
Rઑʽ�̝̚˝̸ɧ�̯ʎɀ̯�˝̸̝�ɡʴ˝̤ɭ�ɀ̤̤˝ɡʓɀ̯ʓ˝ˉ�ɡ˝ˉ̯ʓˉ
̸ɭ̤�̯˝ɧɀ ͛
Юɭ�ʎɀʴʴ̤�˝ʄ�E˝͔ɭ̝ˉʽɭˉ̯�M˝̸̤ɭ�ɡ˝ˉ̯ɀʓˉ�

̚˝̝̯̝ɀʓ̯̤�˝ʄ�ʽɀˉ͛�˝ʄ�̯ʎɭ�ঢ়̯ʎɡɭˉ̸̯̝͛�ɡʎɀ̝
ɀɡ̯ɭ̝̤�ʄɭɀ̸̯̝ɭɧ�ʓˉ�̯ ʎɭ�ɠ˝˝ʯ�Rˉ�̯ ʎɭ�̔ ɀʓˉ�ʎɀʴʴ�
̯ʎɭ̝ɭ� ʓ̤� ̯ʎɭ� ̤̯̝ʓʯʓˉʅ�̚ɀʓˉ̯ʓˉʅ�˝�Ю˝ʽɀ̤�
!̝ʓ̤ɠɀˉɭ�̯ʎɭ�̯ʎ�E˝͔ɭ̝ˉ˝̝�˝ʄ��ɭ͕�Û˝̸̯ʎ�
Ċɀʴɭ̤�Ñ̝ɭ̤ʓɧɭˉ̯�˝ʄ�̯ʎɭ�̤ʎ˝̝̯ʴʓ͔ɭɧ�Ñʎʓʴ˝
̤˝̚ʎʓɡɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��̸̤̯̝ɀʴɀ̤ʓɀ�ɭ̤̯ɀɠʴʓ̤ʎɭɧ�
ʓˉ�ড়�Mʓ̤�ʴ˝͔ɭ�˝ʄ�ɀ̤̯̝˝ˉ˝ʽ͛�ʓ̤�ɭ͚̝̚ɭ̤̤ɭɧ�
ʓˉ�̯ ʎʓ̤�п̝̤̯�ʄ̸ʴʴɠ˝ɧ͛�̚ ˝̝̯̝ɀʓ̯�ɡ˝ʽʽʓ̤̤ʓ˝ˉɭɧ�
ʓˉ�̯ʎɭ�"˝ʴ˝ˉ͛�ɠ͛�̯ʎɭ�ʓˉɡʴ̸̤ʓ˝ˉ�˝ʄ�ʎʓ̤�ɠ˝˝ʯ̤�
ʽɀ̤̚� ɀˉɧ� ̯ʎɭ� ̤̚ʎɭ̝ʓɡɀʴ� ɀ̤̯̝˝ʴɀɠɭ� ʓˉ� ̯ʎɭ�
ʴɭоʎɀˉɧ�ɡ˝̝ˉɭ ̝
Юɭˉ�Ûʓ̝�Ċʓʴʴʓɀʽ�(ɭˉʓ̤˝ˉ�̯ʎɭ�̯ʎ�E˝͔

ɭ̝ˉ˝ ̝�͕ ʎ˝ʽ�(̝�"˝˝̯ɭ�ɧɭ̤ɡ̝ʓɠɭɧ�ɀ̤�ɀ�̤ ʯʓʴʴɭɧ�
ɭˉʅʓˉɭɭ̝�ɀˉɧ�ʯˉ˝͕ʴɭɧʅɭɀɠʴɭ�ɡ˝ˉɡʎ˝ʴ˝ʅʓ̤̯�
͕ʓ̯ʎ�ɀˉ�ʓˉ̯ɭ̝ɭ̤̯�ʓˉ�˝̯ʎɭ̝�ɀ̤̚ɭɡ̯̤�˝ʄ��ɀ̸̯̝ɀʴ�
Mʓ̤̯˝̝ ͛�Mʓ̤�ʓˉ͔ʓʅ˝̝ɀ̯ʓ˝ˉ�˝ʄ�̯ʎɭ�Ñʎʓʴ˝̤˝̚ʎʓ
ɡɀʴ�Û˝ɡʓɭ̯͛�̋ ʄ��ÛĊ�ʓˉ�ড়�͕ ɀ̤�ɀ�ɡ̸̝ɡʓɀʴ�̄ ɭ͚̯�
̤̯ɭ̚�̯ ˝͕ɀ̝ɧ̤�̯ ʎɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�̋ ʄ�̯ ʎɭ�Û˝ɡʓɭ̯͛�
ɀ̤�͕ɭ�ʯˉ˝͕� ʓ̯� ɭ͔ɭˉ� ̯ʎ˝̸ʅʎ� ̯ʎɭ�̚˝̸̚ʴɀ̝�

̝̚ɭ̤̤�ɀ̯�̯ʎɭ�̯ʓʽɭ�Ό̸ɭ̤̯ʓ˝ˉɭɧ�͕ʎɭ̯ʎɭ̝�ʎʓ̤�
̤ɡʓɭˉ̯ʓпɡ�.͚ɡɭʴʴɭˉɡ͛એ�͕ ˝̸ʴɧ�ɀʴ̤˝�ɠɭ�ɀ�̚ ̝ɀɡ̯ʓ
ɡɀʴ�̚ ʎʓʴ˝̤˝̚ʎɭ ̝�ɡɀ̚ɀɠʴɭ�̋ ʄ�͕ ̝ʓ̯ʓˉʅ�ʎʓ̤�̄ ɀʽɭ�

Sir William Denison. Photograph courtesy of 
Government House, Sydney.

https://www.youtube.com/watch?v=T0_QO2Fb-mc&t=6s
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˝ˉ�̯ʎɭ�̝ɀʓʴ͕ɀ̤͛�̯ʎɭ�ɭʴɭɡ̯̝ʓɡ�̯ɭʴɭʅ̝ɀ̚ʎ�ɀˉɧ�
̯ʎɭ�ʄ˝̝̯ʓпɡɀ̯ʓ˝ˉ̤�˝ʄ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤ৢ
Юɭ� ʴɀ̤̯�̚˝̝̯̝ɀʓ̯� R�͕ɀˉ̯�̯˝�ʽɭˉ̯ʓ˝ˉ� ʓ̤�

ɀ�͛˝̸ˉʅ�İ̸ɭɭˉ�ĉʓɡ̯˝̝ʓɀ�ɧʓ̤̚ʴɀ͛ɭɧ�ʓˉ�˝̸̝�
ɠɀʴʴ̝˝˝ʽ�Rˉ�̯ʎɭ�̤ɭɡ˝ˉɧ�ʎɀʴʄ�˝ʄ�ড়�Mɭ̝�
vɀʫɭ̤̯͛�ʅɀ͔ɭ�ɀ̤̤ɭˉ̯�̯˝�̯ʎɭ�ɀɧ˝̯̚ʓ˝ˉ�˝ʄ�̯ʎɭ�
̯ʓ̯ʴɭ�Ô˝͛ɀʴએ�ɀʴʴ˝͕ʓˉʅ�̯ ʎɭ�ʓˉɀ̸ʅ̸̝ɀʴ�ʅɭˉɭ̝ɀʴ�
ʽɭɭ̯ʓˉʅ�˝ʄ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��ɭ͕�Û˝̸̯ʎ�
Ċɀʴɭ̤�̯˝�̝̚˝ɡɭɭɧ�ʓˉ�̯ʎɭ�ʄ˝ʴʴ˝͕ʓˉʅ�͛ɭɀ ̝
�̤�ɀ�̝ɭ̚˝̤ʓ̯˝̝͛�˝ʄ�̯ʎʓ̤�ɀ̝̯�E˝͔ɭ̝ˉʽɭˉ̯�

M˝̸̤ɭ� ʓ̤� ɀˉ� ɭ͚̝̚ɭ̤̤ʓ˝ˉ� ˝ʄ� ɠ˝̯ʎ� ̯ʎɭ� ̚ɀ̤̯�
ɀˉɧ�̝̚ɭ̤ɭˉ̯�̝ɭʴɀ̯ʓ˝ˉ̤ʎʓ̚�ɠɭ̯͕ɭɭˉ�E˝͔ɭ̝
ˉ˝̝̤�ɀˉɧ�̯ʎɭ�Û˝ɡʓɭ̯ ͛�ʄɭɀ̸̯̝ʓˉʅ�̯ʎɭ̤ɭ�ঢ়̯ʎ�
ɡɭˉ̸̯̝͛�ɡʎɀ̝ɀɡ̯ɭ̝̤�͕ ʎʓʴɭ�ɡ˝ˉ̯ʓˉ̸ʓˉʅ�̯ ˝�ʎ˝̤̯�
̤ʓʅˉʓпɡɀˉ̯�̤̯ɡɭˉ̸̯̝͛�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�ɭ͔ɭˉ̯̤�
ʓˉɡʴ̸ɧʓˉʅ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�ɀˉɧ�mɭɀ̝ˉɭɧ�
�ɡɀɧɭʽʓɭ̤�D˝̸̝ʽ�Rˉ��˝͔ɭʽɠɭ̝�̯ʎɭ̝ɭ�͕ʓʴʴ�
ɠɭ� ʴʓ͔ɭʴ͛� ɧʓ̤ɡ̸̤̤ʓ˝ˉ̤� ˝ˉ� ̯ʎɭ� � ̯ʎɭʽɭ�
Ю̝ɭɀ̯̤�̯˝�(ɭʽ˝ɡ̝ɀɡ ͛એ
Ċɭ�ɀʴ̤˝�͕ɭʴɡ˝ʽɭ�ʎ̸ˉɧ̝ɭɧ̤�˝ʄ� ͔ʓ̤ʓ̯˝̝̤�

ɭɀɡʎ�͛ ɭɀ̝�͕ ʎ˝�ɡ˝ʽɭ�̯ ˝�̚ ɀ̝̯ʓɡʓ̚ɀ̯ɭ�ʓˉ�̋ ̸̝�ɡ˝ʴ
ʴɀɠ˝̝ɀ̯ʓ͔ɭ�ɭа˝̝̯�Ideas@theHouse�ɀ�͔ʓɠ̝ɀˉ̯�
̚ʴɀ̯ʄ˝̝ʽ�ɭ͚̚ʴ˝̝ʓˉʅ�ʓʽ̚˝̝̯ɀˉ̯�ɀˉɧ�ʓˉр̸ɭˉ
̯ʓɀʴ�ʓɧɭɀ̤�Ûʓˉɡɭ�ʓ̯̤�п̝̤̯�ʓ̯ɭ̝ɀ̯ʓ˝ˉઃ͕ʎʓɡʎ�
͕ɀ̤�̋ ˉʴʓˉɭ�ɀ̤�"�ĉR(�͕ ɀ̤�̸ ̚˝ˉ�̸ ̤ઃ͕ɭઑ͔ɭ�
ɧʓ̤ɡ̸̤̤ɭɧ� "˝ʴ˝ˉʓɀʴ� ʽɀ̚̚ʓˉʅ� ʽ̸̤ʓɡ� ̤ɡʓ
ɭˉɡɭ� Ûʎɀʯɭ̤̚ɭɀ̝ɭ� ̚ʎʓʴ˝̤˝̚ʎ ͛� ̚˝ʴʓ̯ʓɡ̤�
ɀˉɧઃɡ˝̸̝̯ɭ̤͛�̋ ʄ�Ôʓɡʎɀ̝ɧ�æ˝ʅˉɭ̯̯ʓઃɭ͔ɭˉ�
ɡ˝ˉ̤ʓɧɭ̝ɭɧ�̯ ʎɭ�̯ ʎɭʽɭ�̋ ʄ�̄ ˝̯ʎʓˉʅ��̯�̯ ʎɭ�ɭˉɧ�
˝ʄ�̯ʎʓ̤�ʽ˝ˉ̯ʎ�͕ɭ�͕ʓʴʴ�̸̯̝ˉ�̯˝�ɀ�ɧʓ̤ɡ̸̤̤ʓ˝ˉ�
˝ʄ�̯ʎɭ�ʴɀ͕�˝ʄ�̯ʎɭ�̤ɭɀৣ
R� ɡ˝ˉʅ̝ɀ̸̯ʴɀ̯ɭ� ̯ʎɭ� Û˝ɡʓɭ̯͛� ɀˉɧ�

(̝ૅ�ˉˉɭ�"˝˝̯ɭ�ʄ˝̝�̯ʎʓ̤�͕˝ˉɧɭ̝ʄ̸ʴ�ʎʓ̤̯˝̝ ͛�
ɀˉɧઃ͕ʓ̯ʎ˝̸̯�͕ ɀˉ̯ʓˉʅ�̯ ˝�̚ ̸̯�̋ ̸̯�ɀˉ͛�̤ ̚˝ʓʴ
ɭ̝̤ઃпˉɧ� ʓ̯� ʓ̤� ɭˉ̯ʓ̝ɭʴ͛� ɀ̝̚̚˝̝̚ʓɀ̯ɭ� ̯ʎɀ̯�
̯ʎɭ�ɠ˝˝ʯ�ɡʎɀʴʴɭˉʅɭ̤�̤˝ʽɭ�˝ʄ�̯ʎɭ�ʴ˝ˉʅʎɭʴɧ�
ɠɭʴʓɭʄ̤�̝ɭʅɀ̝ɧʓˉʅ�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�ɀˉ̯ɭɡɭɧɭˉ̯̤�
Rˉ�ɧ˝ʓˉʅ�̤˝�ʓ̯ઑ̤�ɀˉ�ɭ͚ɭʽ̚ʴɀ̝�˝ʄ�̯ʎɭ�ʽ˝̯̯˝�˝ʄ�

ਙાÛɭɭ�(ɭˉʓ̤˝ˉ�ɀˉɧ�Ûɡʓɭˉɡɭએ�Bell’s Life in Sydney�Dɭɠ�ৗ�ড়�̚�੶.ɧ�ʎ̯̯̤̯̝̚˝͔ɭˉʴɀʅ˝ ͔ɀ̸ˉɭ͕̤̚ɀ̚ɭ̝ʎ̯̯̤̯̝̚˝͔ɭˉʴɀʅ˝ ͔ɀ̸ˉɭ͕̤̚ɀ̚ɭ̝
ɀ̝̯ʓɡʴɭঢ়ঢ়ঢ়ɀ̝̯ʓɡʴɭঢ়ঢ়ঢ়
ਚાæʓʽ˝̯ʎ͛�Û̯ɭ̚ʎɭˉ̤�Юɭ�ɠʓʅ�̯ʎɀ͕�͕ʎ˝�ʅ˝͔ɭ̝ˉ̤��ˉ̯ɀ̝ɡ̯ʓɡɀઑ̤�ʓɡɭਗ਼�ৗ��ɡ̯˝ɠɭ̝��̤ɭɭ�ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭ
ɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻďʓMæĐ͛ઈɧʄ͕ɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻďʓMæĐ͛ઈɧʄ͕

̯ʎɭ�Û˝ɡʓɭ̯͛�question everything�vɀ͛�̯ ʎɭ�Û˝ɡʓ
ɭ̯͛�ɡ˝ˉ̯ʓˉ̸ɭ�̯ ˝�ʅ˝�ʄ̝˝ʽ�̤ ̯̝ɭˉʅ̯ʎ�̯ ˝�̤ ̯̝ɭˉʅ̯ʎ�
ɀ̤�͛˝̸�ɭˉ̝ʓɡʎ�ʴʓ͔ɭ̤�̯ʎ̝˝̸ʅʎ�ʯˉ˝͕ʴɭɧʅɭ�ɀˉɧ�
̝̚˝ʽ˝̯ɭ�̯ʎɭ�̝ɭ̤ɭɀ̝ɡʎ�ʓˉΌ̸ʓ̝ ͛�ɧʓ̤ɡ̸̤̤ʓ˝ˉ�
ɀˉɧ�ɧɭɠɀ̯ɭ�̤˝�ɡ̝ʓ̯ʓɡɀʴ�̯˝�˝̸̝�ʄ̸̸̯̝ɭ

Dr Caroline Butler-Bowdon
Ċɭ�ɀ̝ɭ�̯ʎ̝ʓʴʴɭɧ�̯˝�ʎɀ͔ɭ�͛˝̸�ɀʴʴ�ʎɭ̝ɭ�ɀ̯�̯ʎɭ�
Û̯ɀ̯ɭ�mʓɠ̝ɀ̝͛�̯˝�ɡɭʴɭɠ̝ɀ̯ɭ� ̯ʎʓ̤�ʽʓʴɭ̤̯˝ˉɭ�
ʽ˝ʽɭˉ̯�ɀˉɧ�̯ʎɭ�ʴɀ̸ˉɡʎ�˝ʄ�Knowledge for a 
Nation�R�ɠɭʅʓˉ�ɠ͛�ɀɡʯˉ˝͕ʴɭɧʅʓˉʅ�ɡ˝̸ˉ̯̝ ͛�
Юɭ�Û̯ɀ̯ɭ�mʓɠ̝ɀ̝͛�̋ ʄ��ÛĊ�ɀɡʯˉ˝͕ʴɭɧʅɭ̤�̯ ʎɭ�
Eɀɧʓʅɀʴ�̚ɭ˝̚ʴɭ�˝ʄ�̯ʎɭ�.˝̝ɀ��ɀ̯ʓ˝ˉ�̯ʎɭ�̯̝ɀ
ɧʓ̯ʓ˝ˉɀʴ�ɡ̸̤̯˝ɧʓɀˉ̤�̋ ʄ�̯ ʎɭ�ɹ ɀˉɧ�̋ ˉ�͕ ʎʓɡʎ�̯ ʎɭ�
mʓɠ̝ɀ̝͛�̤̯ɀˉɧ̤�R�̚ɀ͛�̝ɭ̤̚ɭɡ̯�̯˝��ɠ˝̝ʓʅʓˉɀʴ�
ɭʴɧɭ̝̤�̚ ɀ̤̯�̚ ̝ɭ̤ɭˉ̯�ɀˉɧ�ʄ̸̸̯̝ɭ�ɀˉɧ�ɭ͚̯ɭˉɧ�
̯ʎɀ̯�̝ɭ̤̚ɭɡ̯�̯˝�˝̯ʎɭ̝�Dʓ̝̤̯��ɀ̯ʓ˝ˉ̤�̚ɭ˝̚ʴɭ
Юɭ�mʓɠ̝ɀ̝͛�ʎɀ̤�ʎɀɧ�ɀ�ɡʴ˝̤ɭ�̝ɭʴɀ̯ʓ˝ˉ̤ʎʓ̚�

͕ʓ̯ʎ�ÔÛ�ÛĊ�̤ʓˉɡɭ�̯ʎɭ�ঢ়̤�̤˝�ʓ̯�ʓ̤�̤˝�п̯
̯ʓˉʅ�̯ʎɀ̯�̯ʎɭ�ɠ˝˝ʯ�ʓ̤�ʴɀ̸ˉɡʎɭɧ�ʎɭ̝ɭ�̯˝ˉʓʅʎ̯�
R̯�͕ɀ̤�п̝̤̯�̸̤сɭ̤̯ɭɧઃʽ˝̝ɭ�̯ʎɀˉ��͛ɭɀ̝̤�
ɀʅ˝ઃ̯ʎɀ̯�ÔÛ�ÛĊ�ɀ̝ɡʎʓ͔ɭ̤�ɠɭ�ɧɭ̚˝̤ʓ̯ɭɧ�ɀ̯�
̯ʎɭ�mʓɠ̝ɀ̝ ͛�ɠ̸̯�̯ ʎɭ̤ɭ�̯ ̝ɀˉ̤ʄɭ̝̤�ɧʓɧ�̄ ˝̯�ɡ˝ʽ
ʽɭˉɡɭ�̸ˉ̯ʓʴ�ঢ়ঢ়�͕ʎɭˉ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�
ʓ̯̤ɭʴʄ�͕ɀ̤�ʄɀɡʓˉʅ�ɡʎɀʴʴɭˉʅɭ̤�R̯�ʓ̤�ˉ˝͕�̯ʎɭ�
ɡɀ̤ɭ�̯ ʎɀ̯�̄ ɭɀ̝ʴ͛�ɀʴʴ�̯ ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�ɀ̝ɡʎʓ͔ɭ̤�ɀ̝ɭ�
ʓˉ�̯ʎɭ�ɡ̸̤̯˝ɧ͛�˝ʄ�̯ʎɭ�Û̯ɀ̯ɭ�mʓɠ̝ɀ̝ ͛
Rˉɧɭɭɧ�ʓˉ�ʽɀˉ͛�͕ɀ̤͛�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�

ɀˉɧ�̯ʎɭ�mʓɠ̝ɀ̝͛�ɡɀˉ�̚˝ʓˉ̯�̯˝�̤ʓʽʓʴɀ̝�˝̝ʓʅʓˉ�
̤̯˝̝ʓɭ̤�!˝̯ʎ�˝̝ʅɀˉʓ̤ɀ̯ʓ˝ˉ̤�ɡɀˉ�̯̝ɀɡɭ�̯ʎɭʓ̝�
˝̝ʓʅʓˉ̤�ɠɀɡʯ�̯ ˝�̯ ʎɭ�ড়̤�ɀˉɧ�ɠ˝̯ʎ�̋ ̝ʅɀˉʓ̤ɀ
̯ʓ˝ˉ̤�ʴʓʯɭ�̤˝�ʽɀˉ͛�˝ʄ�̯ʎɭ�ɭ̝ɀ�̝ɭʴʓɭɧ�˝ˉ�̯ʎɭ�
̤ɀʽɭ�̚˝˝ʴ�˝ʄ�ɭɧ̸ɡɀ̯ɭɧ�̸̚̚ɭ̝ʽʓɧɧʴɭɡʴɀ̤̤�
ʅɭˉ̯ʴɭʽɭˉ�̯˝�ɀɧʽʓˉʓ̤̯ɭ̝�̯ʎɭʽ�"̸̝ɡʓɀʴʴ ͛�
̯ʎɭ͛�͕ɭ̝ɭ�ɠ˝̯ʎ�ʓˉ̤̚ʓ̝ɭɧ�ɠ͛�ɀ�ɠɭʴʓɭʄ�̯ʎɀ̯�̯ʎɭ�
̸̸̝̤̚ʓ̯�̋ ʄ�̤ ɡʓɭˉɡɭ�ɹ ʓ̯ɭ̝ɀ̸̯̝ɭ�ɀˉɧ�ɡ̸ʴ̸̯̝ɭ�͕ ɀ̤�
ʓʽ̚˝̝̯ɀˉ̯�ʄ˝̝�ɡ˝ʴ˝ˉʓɀʴ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯

https://trove.nla.gov.au/newspaper/article/59759779
https://trove.nla.gov.au/newspaper/article/59759779
https://www.youtube.com/watch?v=XiHTYy5_dfw
https://www.youtube.com/watch?v=XiHTYy5_dfw
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Юɭ� �̸̤̯̝ɀʴʓɀˉ� Û̸ɠ̤ɡ̝ʓ̯̚ʓ˝ˉ� mʓɠ̝ɀ̝ ͛�
͕ʎʓɡʎ�͕ɀ̤�ɭ̤̯ɀɠʴʓ̤ʎɭɧ�ʓˉ�ড়�ɀˉɧ�͕ʎ˝̤ɭ�
ɡ˝ʴʴɭɡ̯ʓ˝ˉ̤�͕ɭ̝ɭ� ̸̝̚ɡʎɀ̤ɭɧ� ɠ͛� ̯ʎɭ��ÛĊ�
"˝ʴ˝ˉʓɀʴ�ʅ˝͔ɭ̝ˉʽɭˉ̯�ʓˉ�ড়ঢ়�̯˝�ɭ̤̯ɀɠʴʓ̤ʎ�
̯ʎɭ�D̝ɭɭ�Ñ̸ɠʴʓɡ�mʓɠ̝ɀ̝ ͛�̯ ˝̸̯ɭɧ�ɀɡɡɭ̤̤�̯ ˝�̯ ʎɭ�
ʴɀ̯ɭ̤̯�̤ɡʓɭˉ̯ʓпɡ�ɀˉɧ�̚˝ʴʓ̯ʓɡɀʴ�ʫ˝̸̝ˉɀʴ̤�ʄ̝˝ʽ�
.̸̝˝̚ɭ�ɀ̤�˝ˉɭ�̯ʎɭ�ɀɧ͔ɀˉ̯ɀʅɭ̤�˝ʄ�ɠɭʴ˝ˉʅʓˉʅ�
̯˝� ʓ̯��˝̯�̸̤̝̝̚ʓ̤ʓˉʅ� ̯ʎɭˉ�̯ʎɀ̯�ʽɀˉ͛�˝ʄ�
̯ʎɭ�ɭɀ̝ʴʓɭ̤̯�ʓ̯ɭ̝ɀ̯ʓ˝ˉ̤�˝ʄ�̤ɡʓɭˉ̯ʓпɡ�̤˝ɡʓɭ̯ʓɭ̤�
͕ʎʓɡʎ�̝̚ɭɡɭɧɭɧ�̯ʎɭ�ʄ˝̝ʽɀʴ�ɭ̤̯ɀɠʴʓ̤ʎʽɭˉ̯�
˝ʄ� ̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛� ɡʎ˝̤ɭ� ̯˝�ʎ˝ʴɧ� ̯ʎɭʓ̝�
ʽɭɭ̯ʓˉʅ̤� ʓˉ�̯ʎɭ�̝˝˝ʽ̤�˝ʄ� ̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�
Û̸ɠ̤ɡ̝ʓ̯̚ʓ˝ˉ�mʓɠ̝ɀ̝ ͛
(̝��ˉˉɭ�"˝˝̯ɭઑ̤�ɭ͚ɡɭʴʴɭˉ̯�Knowledge for 

a Nation: Origins of the Royal Society of New 
South Wales�ʓ̤�ɀ�ɡ̝̤̯͛ɀʴɡʴɭɀ̝�ɀˉɧ�ɠɭɀ̸̯ʓʄ̸ʴʴ͛�
ɡ˝ˉ̸̤̯̝ɡ̯ɭɧ�ɭ͚̚˝̤ʓ̯ʓ˝ˉ�˝ˉ�̯ʎɭ�ʓˉ̯ɭʴʴɭɡ̸̯ɀʴ�
ʽʓʴʓɭ̸� ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ� ̚ɀ̝ɀʴʴɭʴ̤� ɀˉɧ� ̯ʎɭ�
̚˝ʴʓ̯ʓɡɀʴ�ʽɀɡʎʓˉɀ̯ʓ˝ˉ̤�ɠɭʎʓˉɧ�̯ʎɭ�ɡ̝ɭɀ̯ʓ˝ˉ�
ɀˉɧ�ɀɧʽʓˉʓ̤̯̝ɀ̯ʓ˝ˉ�˝ʄ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯ ͛�R̯�
ʎɭʴ̤̚�ʓˉʄ˝̝ʽ�̄ ˝̯�̋ ˉʴ͛�̯ ʎɭ�ʎʓ̤̯˝̝͛�̋ ʄ�̤ ɡʓɭˉɡɭ�
ʓˉ��ÛĊ�ɠ̸̯�ʽ˝̝ɭ�ɠ̝˝ɀɧʴ͛�̯ʎɭ�ʴɀ̝ʅɭ̝�ʓˉ̯ɭʴ
ʴɭɡ̸̯ɀʴ�ɡʴʓʽɀ̯ɭ�˝ʄ��̸̤̯̝ɀʴʓɀ
Юɭ� ɠ˝˝ʯ� ʓ̤� ɠ̸ʓʴ̯� ˝ˉ� ̯ʎɭ� ʄ˝̸ˉɧɀ̯ʓ˝ˉ�

͕˝̝ʯ�˝ʄ�̯ʎɭ�ʴɀ̯ɭ�(̝�Ñɭ̯ɭ̝�æ͛ʴɭ ̝�͕ʎ˝�͕ɀ̤�
̯ʎɭ�ʓˉɀ̸ʅ̸̝ɀʴ�ੲড়ੳ�vɭ̝ɭ͕ɭ̯ʎɭ̝�Dɭʴʴ˝͕�ɀ̯�
̯ʎɭ�mʓɠ̝ɀ̝ ͛�Mʓ̤�ʄɭʴʴ˝͕̤ʎʓ̚�ʄ˝ɡ̸̤ɭɧ�˝ˉ�̯ʎɭ�
ʎʓ̤̯˝̝͛�̋ ʄ�ɹ ɭɀ̝ˉɭɧ�̤ ˝ɡʓɭ̯ʓɭ̤�ʓˉ��ÛĊ�͕ ʓ̯ʎ�ɀˉ�
ɭʽ̚ʎɀ̤ʓ̤�˝ˉ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯ ͛��̸̝�Dɭʴʴ˝͕
̤ʎʓ̚�̚ ̝˝ʅ̝ɀʽʽɭ�ੲ͕ʎʓɡʎ�̯ ̸̝ˉɭɧ��̯ ʎʓ̤�͛ ɭɀ̝ੳ�
ʓ̤�̤˝�ʓʽ̚˝̝̯ɀˉ̯�ʓˉ�̤˝�ʽɀˉ͛�͕ɀ̤͛��оɭˉ�ʓ̯�ʓ̤�
͛ɭɀ̝̤�ʴɀ̯ɭ̝�͕ʎɭˉ�͕ɭ�̤ɭɭ�̯ʎɭ�̸̚ɠʴʓɡ�̝̚ɭ̤ɭˉ̯ɀ
̯ʓ˝ˉ�˝ʄ�̯ʎɭ�̝ɭ̤ɭɀ̝ɡʎ�ʓˉ�ɠ˝˝ʯ̤�пʴʽ̤�ɀˉɧ�ʓˉ�
̤˝�ʽɀˉ͛�˝̯ʎɭ̝�ʄ˝̝ʽɀ̯̤�(̝�"˝˝̯ɭ�ˉ˝̯ɭ̤�ʓˉ�
ʎɭ̝�ɀɡʯˉ˝͕ʴɭɧʅɭʽɭˉ̯̤�ɀ�ɧɭɠ̯�˝ʄ�ʅ̝ɀ̯ʓ̸̯ɧɭ�
̯˝�(̝�Ñɭ̯ɭ̝�æ͛ʴɭ ̝

Knowledge for a Nation�ʓ̤�ɀ�ɠ˝˝ʯ�͕ʎʓɡʎ�
ʓ̤� ʅɭˉ̸ʓˉɭʴ͛� ɭˉʅɀʅʓˉʅ� ̯ʎʓ̤� ʓ̤� ˉ˝̯� ̤˝ʽɭ
̯ʎʓˉʅ�͕ɭ�ɡɀˉ�̯ɀʯɭ�ʄ˝̝�ʅ̝ɀˉ̯ɭɧ�ʓˉ�̯ʎɭ�пɭʴɧ�
˝ʄ�ʓˉ̤̯ʓ̸̯̯ʓ˝ˉɀʴ�˝̝�ɡ˝̝̚˝̝ɀ̯ɭ�ʎʓ̤̯˝̝ʓɭ̤��̤�
ˉ˝̯ɭɧ�ʓˉ�̯ʎɭ�ʄ˝̝ɭ͕˝̝ɧ�̯ʎɭ�̤̯˝̝̯͛ɭʴʴʓˉʅ�ʓ̤�
ɡ˝ʽ̚ɭʴʴʓˉʅ�ˉ˝̯�˝ˉʴ͛�ɠɭɡɀ̸̤ɭ�˝ʄ�ʎɭ̝�ɭ͚̚ɭ̝

̯ʓ̤ɭ�ɀ̤�ɀˉ�ʎʓ̤̯˝̝ʓɀˉ�ɀˉɧ�ɀ̸̯ʎ˝̝�ɠ̸̯�ɀʴ̤˝�ʎɭ̝�
ɭ͚̚ɀˉ̤ʓ͔ɭ� ɀˉɧ� ɧɭɭ̚� ̝ɭ̤ɭɀ̝ɡʎ� ɧ̸̝ʓˉʅ� ̯ʎɭ�
̚ɀ̤̯�̯ɭˉ�͛ɭɀ̝̤�R̯�̯ɀʯɭ̤�̯ʎɭ�̤̯˝̝͛�˝̸̯̤ʓɧɭ�̯ʎɭ�
ɡ˝ˉ̤̯̝ʓɡ̯ʓ˝ˉ̤� ˝ʄ�Ô˝͛ɀʴ� Û˝ɡʓɭ̯͛� ̚ɭ̝̤˝ˉɀʴʓ
̯ʓɭ̤�ʓˉ̯˝�̯ʎɭ�ʽ̸ɡʎ�ʽ˝̝ɭ�̤ʓʅˉʓпɡɀˉ̯�͕˝̝ʴɧ�
˝ʄ�ɡ˝ʴ˝ˉʓɀʴ�̤˝ɡʓɭ̯͛�ɀˉɧ�̚˝ʴʓ̯ʓɡ̤�Юɭ̝ɭ�ɀ̝ɭ�
̸̤̝ɭʴ͛�̚ ɀ̝ɀʴʴɭʴ̤�ɠɭ̯͕ɭɭˉ�̯ ʎɭ�ʓʽ̸̚ʴ̤ɭ̤�͕ ʎʓɡʎ�
ʓˉ̤̚ʓ̝ɭɧ�ɡ˝ʴ˝ˉʓɀʴ�̤ɡʓɭˉ̯ʓ̤̯̤�ɀˉɧ�ˉɀ̸̯̝ɀʴ�ʎʓ̤
̯˝̝͛�ɡ˝ʴʴɭɡ̯˝̝̤�ɀˉɧ�ɭˉ̯ʎ̸̤ʓɀ̤̯̤�͕ʓ̯ʎ�ɠ˝˝ʯ�
ɡ˝ʴʴɭɡ̯˝̝̤�ʴʓʯɭ�(ɀ͔ʓɧ�Ûɡ˝̯̯�vʓ̯ɡʎɭʴʴ�͕ʎ˝�
ʓˉ�̯ʎɭ�ড়̤�ɀˉɧ�ড়ড়̤ઃ̯ʎɭ�ʎɭ͛ɧɀ͛�˝ʄ�̯ʎɭ�
Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛ઃ͕ɀ̤�ɀɡ̯ʓ͔ɭʴ͛�ɡ˝ʽ̚ʓʴʓˉʅ�ʎʓ̤�
ʴʓɠ̝ɀ̝͛�˝ʄ��̸̤̯̝ɀʴʓɀˉɀ�ɠ˝˝ʯ̤�ʽɀˉ̸̤ɡ̝ʓ̯̤̚�
ɀˉɧ�̚ʓɡ̸̯̝ɭ̤�͕ʎʓɡʎ�ʎɭ�̸ʴ̯ʓʽɀ̯ɭʴ͛�ʅɀ͔ɭ�̯˝�
̯ʎɭ�Û̯ɀ̯ɭ�ɀˉɧ�͕ʎʓɡʎ�ʄ˝̝ʽɭɧ�̯ʎɭ�ˉ̸ɡʴɭ̸̤�˝ʄ�
̯ʎɭ�vʓ̯ɡʎɭʴʴ�mʓɠ̝ɀ̝ ͛
R�͕ɀ̤�̚ɀ̝̯ʓɡ̸ʴɀ̝ʴ͛�ʓˉ̯ɭ̝ɭ̤̯ɭɧ�ʓˉ�"ʎɀ̯̚ɭ̝�

ড়� Ċ˝ʽɭˉ� ɀˉɧ� ̯ʎɭ�Ô˝͛ɀʴ� Û˝ɡʓɭ̯ ͛એ� ̯ʎɀ̯�
ɭ͚̚ʴ˝̝ɭ̤�̯ ʎɭ�̝ ˝ʴɭ�̋ ʄ�͕ ˝ʽɭˉ�ɀˉɧ�̯ ʎɭʓ̝�ɀɡɡɭ̤̤�
̯˝�ɹ ɭɀ̝ˉʓˉʅ�ɀˉɧ�ɹ ɭɀ̝ˉɭɧ�̤ ˝ɡʓɭ̯ʓɭ̤�ʓˉ�̯ ʎɭ�ঢ়̯ʎ�
ɡɭˉ̸̯̝ ͛�Юɭ�ɧɭ̯ɭ̝ʽʓˉɭɧʴ͛�ʽɀʴɭ�ʴɭɀɧɭ̝̤ʎʓ̚�
˝ʄ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�ʓˉ�ʽɀˉ͛�͕ɀ̤͛�͕ɀ̤�ɀʴ̤˝�
̝ɭрɭɡ̯ɭɧ�ʓˉ�̯ʎɭ�ɭ͚ɡʴ̸̤ʓ͔ɭʴ͛�ʽɀʴɭ�ɡ˝ʽ̚˝̤ʓ
̯ʓ˝ˉ�˝ʄ�̯ʎɭ�mʓɠ̝ɀ̝͛ઑ̤�ɀɧʽʓˉʓ̤̯̝ɀ̯ʓ͔ɭ�ɠ˝ɀ̝ɧ̤�
Юɭ�˝оɭˉ� ɭ͚̝̚ɭ̤̤ɭɧ� ʄɭɀ̝� ̯ʎɀ̯� ɀ�͕˝ʽɀ ઑ̤̄�
ɡ˝ˉ̤̯ʓ̸̯̯ʓ˝ˉ�ɡ˝̸ʴɧ�ˉ˝̯�ɠɭɀ̝�̯ʎɭ�̝ʓʅ˝̸̝̤�˝ʄ�
̤ɡʓɭˉɡɭ�ɀˉɧ�ʓ̯̤�̚ ̸̸̝̤ʓ̯�ʓ̤�̚ ɭ̝ʎɀ̤̚�̚ ɀ̝ɀʴʴɭʴɭɧ�
ɠ͛�̯ʎɭ�mʓɠ̝ɀ̝͛ઑ̤�ɀˉ͚ʓɭ̯͛�ɀɠ˝̸̯�̚˝̸̚ʴɀ̝�пɡ
̯ʓ˝ˉ�͕ ʎʓɡʎ�͕ ɀ̤�̯ ʎ˝̸ʅʎ̯�̯ ˝�ɠɭ�ɭˉɭ̝͔ɀ̯ʓˉʅ�ɀˉɧ�
ʓʽʽ˝̝ɀʴ�Ċʎɭˉ� ̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�Û̸ɠ̤ɡ̝ʓ̚
̯ʓ˝ˉ�mʓɠ̝ɀ̝͛�ɡ˝ʴʴɭɡ̯ʓ˝ˉ̤�͕ɭ̝ɭ�ɀɡΌ̸ʓ̝ɭɧ�ɠ͛�
̯ʎɭ��ÛĊ�E˝͔ɭ̝ˉʽɭˉ̯�ʓˉ�ড়ঢ়�̯ʎɭ�̚˝̸̚ʴɀ̝�
пɡ̯ʓ˝ˉ�ɡ˝ʴʴɭɡ̯ʓ˝ˉ�͕ɀ̤�̤ɭˉ̯�̯˝�̯ʎɭ�Eʴɀɧɭ̤
͔ʓʴʴɭ�m̸ˉɀ̯ʓɡ��̤͛ʴ̸ʽ��ˉʴ͛�ɡʴɀ̤̤ʓɡ�ʽ˝̝ɀʴʴ͛�
ɀɡɡɭ̯̚ɀɠʴɭ� пɡ̯ʓ˝ˉઃ"ʎɀ̝ʴɭ̤� (ʓɡʯɭˉ̤�
Ûʓ̝�Ċɀʴ̯ɭ̝�Ûɡ˝̯̯�Ċʓʴʴʓɀʽ�Юɀɡʯɭ̝ɀ ͛�fɀˉɭ�
�̸̤̯ɭˉ� ɭ̯ɡઃ͕ɀ̤� ̝ɭ̯ɀʓˉɭɧ� (̝� "˝˝̯ɭઑ̤�
ɭ͔˝ɡɀ̯ʓ˝ˉ�˝ʄ� ̯ʎʓ̤�̚ɭ̝ʓ˝ɧ� ʓ̤�ɀˉ� ʓʽ̚˝̝̯ɀˉ̯�
ɀɧɧʓ̯ʓ˝ˉ�̯ ˝�̋ ̸̝�̸ ˉɧɭ̝̤̯ɀˉɧʓˉʅ��̤�(̝�"˝˝̯ɭ�
̝ɭʽɀ̝ʯ̤�M˝͕ɭ͔ɭ̝�̤ɡʓɭˉ̯ʓпɡ�ʓ̯̤�ʅ˝ɀʴ̤�̯ʎɭ�
Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�̋ ʄ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�̝ ɭʽɀʓˉɭɧ�
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ɀ�ʅɭˉ̯ʴɭʽɭ ઑ̤̄�ɡʴ̸ɠ�Ċ˝ʽɭˉ�͕˝̸ʴɧ�ˉ˝̯�ɠɭ�
ɀʴʴ˝͕ɭɧ�̯˝�ʫ˝ʓˉ�ʓ̯�̸ˉ̯ʓʴ�ঢ়ৗએ
Ċ˝ʽɭˉ� ͕ɭ̝ɭ� ʎ˝͕ɭ͔ɭ ̝� ɭˉɡ˝̸̝ɀʅɭɧ�

̯˝� ɀ̯̯ɭˉɧ� ̯ʎɭ� ̤̚ʴɭˉɧʓɧ� ɡ˝ˉ͔ɭ̝̤ɀͥʓ˝ˉɭ�
ɭ͔ɭˉ̯̤�͕ʎʓɡʎ�ʄ̝˝ʽ�ড়ঢ়�͕ɭ̝ɭ�̸̸̤ɀʴʴ͛�ʎɭʴɧ�
ʓˉ� ̯ʎɭ� E̝ɭɀ̯� Mɀʴʴ� ˝ʄ� ̯ʎɭ� íˉʓ͔ɭ̝̤ʓ̯͛� ˝ʄ�
Û͛ɧˉɭ ͛� R̯�͕ɀ̤�ɀ�ɡ˝ʽʓˉʅ�̯˝ʅɭ̯ʎɭ̝�˝ʄ� ̤ɭʴʄ
ʓʽ̝̚˝͔ɭʽɭˉ̯� ɭˉ̯ɭ̝̯ɀʓˉʽɭˉ̯� ɀˉɧ� ̤˝ɡʓɀʴ�
ɡ˝ˉˉɭɡ̯ʓ˝ˉઃɡʴɭɀ̝ʴ͛� ʄɀ̤ʎʓ˝ˉɀɠʴɭ� ɀˉɧ�
̚˝̸̚ʴɀ̝�ɭ͔ɭˉ̯̤�ɠ̝ʓˉʅʓˉʅ�̯˝�̯ʎɭ�ʄ˝̝ɭ�̤ɡʓɭˉɡɭ�
ɀˉɧ�̯ɭɡʎˉ˝ʴ˝ʅ͛�ʄ˝̝�ɀ�͕ʓɧɭ�ɀ̸ɧʓɭˉɡɭ�Юɭ͛�
ɀʴ̤˝�̸ˉɧɭ̝̤ɡ˝̝ɭ�̯ʎɭ�͔ɀʴ̸ɭ�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯͛�ɀ̤�
ɀ�ʴɭɀɧʓˉʅ�ʴɭɀ̝ˉɭɧ�ɠ˝ɧ͛�̯ʎɀ̯�͕ɀ̤�̯ʎ˝̝˝̸ʅʎʴ͛�
̸̚� ̯˝� ɧɀ̯ɭ� R� ʴɭɀ̝ˉ̯� ʄ̝˝ʽ� ̯ʎɭ� ɠ˝˝ʯ� ̯ʎɀ̯�
ɭɀɡʎ��̝ɧʓˉɀ̝͛�ʽɭʽɠɭ̝�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯͛�͕ɀ̤�
ɀʴʴ˝͕ɭɧ�̯˝�ɠ̝ʓˉʅ�̯͕˝�ʄɭʽɀʴɭ�̝ɭʴɀ̯ʓ͔ɭ̤�Rˉ�
�˝͔ɭʽɠɭ̝� ড়ঢ়� ̯ʎɭ�Australian Town and 
Country Journal�ɧɭ̚ʓɡ̯ɭɧ�˝ˉ�ʓ̯̤�ɡ˝͔ɭ̝�̯ʎɭ�
ʴʓ͔ɭʴ͛� ɡ̝˝͕ɧ�ɀ̯̯ɭˉɧʓˉʅ� ̯ʎɭ�п̝̤̯�ÔÛ�ÛĊ�
ɡ˝ˉ͔ɭ̝̤ɀͥʓ˝ˉɭ�ʓˉ�̯ ʎɭ�E̝ɭɀ̯�Mɀʴʴ�͕ ʓ̯ʎ�ɀ�ɹ ɀ̝ʅɭ�
ˉ̸ʽɠɭ̝�˝ʄ�͕˝ʽɭˉ�̝̚ɭ̤ɭˉ̯�Ċ˝ˉɧɭ̝ʄ̸ʴ�̯˝�
̤ɭɭ�̯ ʎɭ�ɡ˝͔ɭ̝�̋ ʄ�̯ ʎɭ�ɠ˝˝ʯ�ʓ̤�ɀ�ɧɭ̯ɀʓʴ�ʄ̝˝ʽ�ɀˉ�
ʓʴʴ̸̤̯̝ɀ̯ʓ˝ˉ�˝ʄ�̯ʎɭ�ÔÛ�ÛĊ�ɡ˝ˉ͔ɭ̝̤ɀͥʓ˝ˉɭ�
ʎɭʴɧ�ʓˉ�̯ʎɭ�E̝ɭɀ̯�Mɀʴʴ�Û͛ɧˉɭ͛�íˉʓ͔ɭ̝̤ʓ̯ ͛�
̸̚ɠʴʓ̤ʎɭɧ�ɠ͛�̯ʎɭ�Illustrated Sydney News��
�ɡ̯˝ɠɭ̝�ড়ড়
vɀˉ͛�˝ʄ�ʓ̯̤�ɡ˝ʴʴɭɡ̯ʓ˝ˉ̤�ˉ˝͕�ʎɭʴɧ�ʓˉ�̯ʎɭ�

vʓ̯ɡʎɭʴʴ�mʓɠ̝ɀ̝ ͛�ʎɀ͔ɭ�ɠɭɭˉ�ʓˉ̸̤̯̝ʽɭˉ̯ɀʴ�
ʄ˝̝�̯ʎɭ�͕̝ʓ̯ʓˉʅ�˝ʄ�̯ʎɭ�ɠ˝˝ʯ��̚ɀ̝̯�ʄ̝˝ʽ�̯ʎɭ�
Û˝ɡʓɭ̯͛ઑ̤�˝͕ˉ�ɀ̝ɡʎʓ͔ɭ�̯ʎɭ�Ôɭ ͔�Ċ!�"ʴɀ̝ʯɭ�
̚ɀ̚ɭ̝̤�̯ʎɭ�.ɧʅɭ͕˝̝̯ʎ�(ɀ͔ʓɧ�̚ɀ̚ɭ̝̤�mɀ͕
̝ɭˉɡɭ�Mɀ̝ʅ̝ɀ͔ɭ�̚ɀ̚ɭ̝̤�̯˝�ˉɀʽɭ�ɀ�ʄɭ ͕�ʎɀ͔ɭ�
ʎɭʴ̚ɭɧ�ʓˉʄ˝̝ʽ�Knowledge for a Nation�Юɭ�
mʓɠ̝ɀ̝͛�ʎɀ̤�ɀʴ̤˝�ɠɭɭˉ�ɧɭʴʓʅʎ̯ɭɧ�̯˝�ɠɭ�ɀɠʴɭ�
̯˝�̸̤̚̚˝̝̯�̯ʎɭ�ɠ˝˝ʯ�̯ʎ̝˝̸ʅʎ�̯ʎɭ�̝̚˝͔ʓ̤ʓ˝ˉ�
˝ʄ�̯ʎɭ�ʽɀʫ˝̝ʓ̯͛�˝ʄ�ʓ̯̤�ʓʴʴ̸̤̯̝ɀ̯ʓ˝ˉ̤
Ċʎʓʴɭ�̯ʎʓ̤�ɠ˝˝ʯ�ˉɭɡɭ̤̤ɀ̝ʓʴ͛�ʄ˝ɡ̸̤ɭ̤�˝ˉ�

˝̝ʓʅʓˉ̤� ̯ʎɭ� mʓɠ̝ɀ̝͛� ʎɀ̚̚ʓʴ͛�ʽɀʓˉ̯ɀʓˉ̤� ɀ�

ਛાÛɭɭ�ʎ̯̯̤̯̝̚˝͔ɭˉʴɀʅ˝ ͔ɀ̸ˉɭ͕̤̚ɀ̚ɭ̝ɀ̝̯ʓɡʴɭঢ়ʎ̯̯̤̯̝̚˝͔ɭˉʴɀʅ˝ ͔ɀ̸ˉɭ͕̤̚ɀ̚ɭ̝ɀ̝̯ʓɡʴɭঢ়

͔ɭ̝͛�ɡ˝ˉ̯ɭʽ̚˝̝ɀ̝͛�̝ɭʴɀ̯ʓ˝ˉ̤ʎʓ̚�͕ʓ̯ʎ�̯ʎɭ�
Ô˝͛ɀʴ�Û˝ɡʓɭ̯ ͛�R�̯ ʎɀˉʯ�̋ ̸̝�ɠ̝ʓʴʴʓɀˉ̯�vʓ̯ɡʎɭʴʴ�
mʓɠ̝ɀ̝ʓɀˉ�Ôʓɡʎɀ̝ɧ��ɭ͔ʓʴʴɭ�͕ʎ˝�ʎɀ̤�̤ʎɀ̝ɭɧ�
̯ʎɭ� ʎʓ̤̯˝̝͛� ɀˉɧ� ɠɀɡʯʅ̝˝̸ˉɧ� ˝ʄ� ̯ʎɭ� ɀ̤̤˝
ɡʓɀ̯ʓ˝ˉ�ɠɭ̯͕ɭɭˉ�̯ʎɭ�mʓɠ̝ɀ̝͛�ɀˉɧ�̯ʎɭ�Ô˝͛ɀʴ�
Û˝ɡʓɭ̯͛�͕ʓ̯ʎ�ʽɭ
Ûʓˉɡɭ��˝̸̝�̝ɭʴɀ̯ʓ˝ˉ̤ʎʓ̚�ʎɀ̤�ʅ̝˝͕ˉ�

ʽ̸ɡʎ�ɡʴ˝̤ɭ ̝�̸ ˉɧɭ̝�̯ ʎɭ�ɀɧ͔˝ɡɀɡ͛�̋ ʄ�(̝�f˝ʎˉ�
ĉɀʴʴɀˉɡɭ�̔ ͛�̚ ̝ɭɧɭɡɭ̤̤˝ ̝�͕ ʓ̯ʎ�̯ ʎɭ�̤ ʓʅˉʓˉʅ�̋ ʄ�
ɀ�ৗ�v˝í�ʄ˝̝ʽɀʴʓ̤ʓˉʅ�̯ʎʓ̤�ɡ˝ʴʴɀɠ˝̝ɀ̯ʓ˝ˉ�
Юɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�̄ ˝͕�̔ ɭɭ̯̤�ɀ̯�̯ ʎɭ�mʓɠ̝ɀ̝͛�
ʓ̯̤�˝͕ˉ�ɡ˝ʴʴɭɡ̯ʓ˝ˉ̤�˝ˉɡɭ�̝̚˝̚ɭ̝ʴ͛�ɀ̤̤ɭ̤̤ɭɧ�
ɀ̝̝ɀˉʅɭɧ�ɀˉɧ�ɧɭ̤ɡ̝ʓɠɭɧ�͕ʓʴʴ�ɀʴ̤˝�ɠɭ�ʴ˝ɧʅɭɧ�
ʎɭ̝ɭ�Юɭ�ɀ̤̤˝ɡʓɀ̯ʓ˝ˉ�ɠɭ̯͕ɭɭˉ�̯ʎɭ�Û˝ɡʓɭ̯͛�
ɀˉɧ�̯ʎɭ�mʓɠ̝ɀ̝͛�ʎɀ̤�ɠɭɭˉ�ʴ˝ˉʅ�̸̝ˉˉʓˉʅ�ɀˉɧ�
̯ʎɭ�˝̝ʓʅʓˉɀʴ�vʓˉ̸̯ɭ�!˝˝ʯ�˝ʄ�̯ʎɭ�Ñʎʓʴ˝̤˝̚ʎ
ʓɡɀʴ� Û˝ɡʓɭ̯͛� ˝ʄ� �̸̤̯̝ɀʴɀ̤ʓɀ� ੲf̸ˉɭ� ড়� ̯˝�
�̸ʅ̸̤̯�ড়ੳ�ʓ̤�ʎɭʴɧ�ʓˉ�̯ʎɭ�ɡ˝ʴʴɭɡ̯ʓ˝ˉ��ˉɧ�
˝ʄ�ɡ˝̸̝̤ɭ�̯ʎɭ�ɠ˝˝ʯ�ɠɭʅʓˉ̤�͕ʓ̯ʎ�ɀˉ�ɀɡɡ˝̸ˉ̯�
˝ʄ��̸̤̯̝ɀʴʓɀઑ̤�п̝̤̯�ɹ ɭɀ̝ˉɭɧ�̤ ˝ɡʓɭ̯ ͛�̯ ʎɭ�Ñʎʓʴ˝
̤˝̚ʎʓɡɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��̸̤̯̝ɀʴɀ̤ʓɀ�ੲড়ંড়ੳ�
͕ʎʓɡʎ� ʓ̤� ̯ʎɭ� Ô˝͛ɀʴ� Û˝ɡʓɭ̯͛ઑ̤� ɭˉɧ̸̝ʓˉʅ�
ʓˉ̤̚ʓ̝ɀ̯ʓ˝ˉ�ʓʄ�ˉ˝̯�ʓ̯̤�ɭɀ̝ʴʓɭ̤̯�ʓˉɡɀ̝ˉɀ̯ʓ˝ˉ�
ɀ̤�ˉ˝̯ɭɧ�ʓˉ�̯ʎɭ�̸̚ɠʴʓɡʓ̯͛�ʄ˝̝�̯ʎɭ�ɠ˝˝ʯ
�̤�ɠ˝̯ʎ�̯ʎɭ�Û˝ɡʓɭ̯͛�ɀˉɧ�̯ʎɭ�mʓɠ̝ɀ̝͛�ʴ˝˝ʯ�

̯˝� ̯ʎɭ� ʄ̸̸̯̝ɭ�͕ɭ� ɀʴ̤˝�пˉɧ� ̤̯̝ɭˉʅ̯ʎ� ɀˉɧ�
̸ˉɧɭ̝̤̯ɀˉɧʓˉʅ�ʓˉ�ʓˉ̯ɭ̝̝˝ʅɀ̯ʓˉʅ�˝̸̝�̸̤̝̝̚ʓ̤
ʓˉʅʴ͛�̚ɀ̝ɀʴʴɭʴ�̚ɀ̤̯̤��ʄ�ɡ˝̸̝̤ɭ�Knowledge 
for a Nation: Origins of the Royal Society of 
New South Wales�̯ɭʴʴ̤�̯ʎɭ�ɭɀ̝ʴ͛�ʎʓ̤̯˝̝͛�˝ʄ�ɀ�
ʴɭɀ̝ˉɭɧ�̤ ˝ɡʓɭ̯͛�̤ ̯ʓʴʴ�ɀɡ̯ʓ͔ɭ�ʓˉ�̯ ʎɭ�ʓˉ̯ɭʴʴɭɡ̸̯ɀʴ�
ɡ̸ʴ̸̯̝ɭ�̋ ʄ�̤̯�ɡɭˉ̸̯̝͛��̸̤̯̝ɀʴʓɀ�(̝�"˝˝̯ɭઑ̤�
Knowledge for a Nation�ɠɭɀ̸̯ʓʄ̸ʴʴ͛�ɡɀ̸̯̝̚ɭ̤�
̯ʎʓ̤�̤̯˝̝ ͛
"˝ˉʅ̝ɀ̸̯ʴɀ̯ʓ˝ˉ̤�(̝�"˝˝̯ɭ�ɡ˝ˉʅ̝ɀ̸̯ʴɀ

̯ʓ˝ˉ̤�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯ ͛�R�˝дɡʓɀʴʴ͛�ʴɀ̸ˉɡʎ�
̯ʎʓ̤�ɠ˝˝ʯ�Knowledge for a Nation

https://trove.nla.gov.au/newspaper/article/70974410
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E˝˝ɧ�ɭ͔ɭˉʓˉʅ�ɭ͔ɭ̝͛˝ˉɭ�Юɀˉʯ�͛˝̸�ʄ˝̝�
ɡ˝ʽʓˉʅ�̯ ˝ˉʓʅʎ̯�Юɀˉʯ�͛ ˝̸�(̝�!̸̯ʴɭ̝

!˝͕ɧ˝ˉ�ʄ˝̝�͛˝̸̝�̯ʎ˝̸ʅʎ̯ʄ̸ʴ�ɀˉɧ�ʅɭˉɭ̝˝̸̤�
͕˝̝ɧ̤�ʓˉ�ʴɀ̸ˉɡʎʓˉʅ�ʽ͛�ɠ˝˝ʯ�v͛�ʅ̝ɀ̯ʓ̸̯ɧɭ�
ʓ̤�ɀʴ̤˝�ɧ̸ɭ�̯˝�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�Ñ̝ɭ̤ʓɧɭˉ̯�
(̝�Ṳ̸̂ɀˉ�Ñ˝ˉɧ� ʄ˝̝� ʓˉʓ̯ʓɀ̯ʓˉʅ� ʓ̯̤�̸̚ɠʴʓɡɀ
̯ʓ˝ˉ�̯˝�̯ʎɭ�̸̚ɠʴʓ̤ʎʓˉʅ�ɡ˝ʽʽʓ̯̯ɭɭ�ʄ˝̝�̯ʎɭʓ̝�
ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ�ɀˉɧ�ɭ̤̚ɭɡʓɀʴʴ͛�̯˝�(̝�(ɀ͔ʓˉɀ�
fɀɡʯ̤˝ˉ�͕ʎ˝�ʎɀ̤�ɧɭ͔˝̯ɭɧ�̤˝�ʽ̸ɡʎ�˝ʄ�ʎɭ̝�
˝͕ˉ�̯ʓʽɭ�ɭˉɭ̝ʅ͛�ɀˉɧ�ɭ͚̚ɭ̝̯ʓ̤ɭ�̯˝�ɭɧʓ̯ʓˉʅ�
̯ʎɭ�ʽɀˉ̸̤ɡ̝ʓ̯̚�ɀˉɧ�ɡɀ̝̝͛ʓˉʅ�ʓ̯�̯ʎ̝˝̸ʅʎ�̯˝�
̸̚ɠʴʓɡɀ̯ʓ˝ˉ�R�ɀʴ̤˝�͕ ɀˉ̯�̯ ˝�ɀɡʯˉ˝͕ʴɭɧʅɭ�̯ ʎɭ�
ʴɀ̯ɭ�(̝�Ñɭ̯ɭ̝�æ͛ʴɭ ̝�͕ʎ˝̤ɭ�̸ˉ̯ʓʽɭʴ͛�ɧɭɀ̯ʎ�
̝̚ɭ͔ɭˉ̯ɭɧ�ʎʓʽ�ɡ˝ʽ̚ʴɭ̯ʓˉʅ�ʎʓ̤�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�
ʎʓ̤̯˝̝ ͛
Ċɭઑ̝ɭ� ̯˝ʴɧ� ̯ʎɀ̯� ͛˝̸� ̤ʎ˝̸ʴɧ ઑ̯̄� ʫ̸ɧʅɭ� ɀ�

ɠ˝˝ʯ�ɠ͛�ʓ̯̤�ɡ˝͔ɭ ̝�ɠ̸̯�R�̯ ʎʓˉʯ�̯ ʎʓ̤�̋ ˉɭ�ʅʓ͔ɭ̤�ɀ�
̝̚ɭ̯̯͛�ʅ˝˝ɧ�ʓˉɧʓɡɀ̯ʓ˝ˉ�̋ ʄ�͕ ʎɀ̯ઑ̤�̯ ˝�ɠɭ�ʄ˝̸ˉɧ�
ʓˉ̤ʓɧɭ��̤�ʓ̯̤�̸̤ɠ̯ʓ̯ʴɭ�ʓˉɧʓɡɀ̯ɭ̤�ʽ͛�ɠ˝˝ʯ�ʓ̤�
ɀɠ˝̸̯�ɠɭʅʓˉˉʓˉʅ̤�R̯�̯ ɀʯɭ̤�̯ ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�̤ ̯˝̝͛�
ʄ̝˝ʽ�ʓ̯̤�ʄ˝̸ˉɧɀ̯ʓ˝ˉ�̸̚�̯˝�̯ʎɭ�˝̸̯ɠ̝ɭɀʯ�˝ʄ�
Ċ˝̝ʴɧ�Ċɀ̝�R�Юɭ�Û˝ɡʓɭ̯͛�͕ɀ̤�ɀ̯�̯ʎɭ�̚ɭɀʯ�
˝ʄ�ʓ̯̤�̸̚ɠʴʓɡ�̝̚˝ʽʓˉɭˉɡɭ�ʓˉ�̯ʎʓ̤�̚ɭ̝ʓ˝ɧ�R̯̤�
ʽ˝ˉ̯ʎʴ͛�ʽɭɭ̯ʓˉʅ̤�͕ɭ̝ɭ�̝ɭ̚˝̝̯ɭɧ�ʓˉ�ɧɭ̯ɀʓʴ�
ɠ͛�Û͛ɧˉɭ͛ઑ̤�ɹ ɭɀɧʓˉʅ�ɧɀʓʴ͛�̚ ɀ̚ɭ̝̤�̯ ʎɭ�Sydney 
Morning Herald�ɀˉɧ�̯ ʎɭ�Empire�Ю˝̤ɭ�ɀ̝̯ʓɡʴɭ̤�
͕ɭ̝ɭ�˝оɭˉ�ɡ˝̚ʓɭɧ�ɀ̯�ʴɭɀ̤̯�ʓˉ�̚ɀ̝̯�ɠ͛�˝̯ʎɭ̝�
ʫ˝̸̝ˉɀʴ̤� ʓˉɡʴ̸ɧʓˉʅ� ɡ˝̸ˉ̯̝͛� ˉɭ͕̤̚ɀ̚ɭ̝̤�
͕ʎʓɡʎ�ʽ̸ʴ̯ʓ̚ʴʓɭɧ�ɧ̸̝ʓˉʅ�̯ʎɭ�̤ɭɡ˝ˉɧ�ʎɀʴʄ�˝ʄ�
̯ʎɭ�ˉʓˉɭ̯ɭɭˉ̯ʎ�ɡɭˉ̸̯̝ ͛��ʄ�ɡ˝̸̝̤ɭ�ˉ˝̯�ɭ͔ɭ
̝͛ɠ˝ɧ͛�̝ ɭɀɧ�̯ ʎ˝̤ɭ�̝ ɭ̚˝̝̯̤�ɠ̸̯�̔ ˝̤̯�̝ ɭɀɧɭ̝̤�
͕˝̸ʴɧ�ʎɀ͔ɭ�ɀ̯�ʴɭɀ̤̯�ɠɭɭˉ�ɀ͕ɀ̝ɭ�˝ʄ�̯ʎɭ�Û˝ɡʓ
ɭ̯͛ઑ̤�ɭ͚ʓ̤̯ɭˉɡɭ�v˝̝ɭ�ʓʽ̚˝̝̯ɀˉ̯�ʓ̯�͕ɀ̤�ɀʴ̤˝�
ɧ̸̝ʓˉʅ�̯ʎʓ̤�̯ʓʽɭ�̯ʎɀ̯�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�˝ʄ�
�ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�ɡ˝ˉ̯̝ʓɠ̸̯ɭɧ�̤ ̸ɠ̤̯ɀˉ̯ʓɀʴʴ͛�
̯˝�̯ʎɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�˝ʄ�ɀˉ�ɀɡ̯ʓ͔ɭ�̤ɡʓɭˉ̯ʓпɡ�
ɡ˝ʽʽ̸ˉʓ̯͛�ʓˉ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤
Юɭ�ʽɀʓˉ� ̯ʓ̯ʴɭ�Knowledge for a Nation�

̸̤ʽ̤�̸ ̚�͕ ʎɀ̯�̯ ʎɭ�ɠ˝˝ʯ�ʎɀ̤�̯ ˝�̤ ɀ͛�ɀɠ˝̸̯�̯ ʎɭ�
Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛ઑ̤�̸̝̚̚˝̤ɭ�ɀ̯�̯ʎʓ̤�̯ʓʽɭઃ̯˝�

ʄ˝̤̯ɭ̝�ʯˉ˝͕ʴɭɧʅɭ�ɡ̝ɭɀ̯ʓ˝ˉ�ʄ˝̝�̯ʎɭ�ˉɀ̯ʓ˝ˉɀʴ�
ʅ˝˝ɧ��дɡʓɀʴʴ͛�̯ʎɀ̯�ʯˉ˝͕ʴɭɧʅɭ�ʓˉɡʴ̸ɧɭɧ�
̤ɡʓɭˉɡɭ�ɀ̝̯�ʴʓ̯ɭ̝ɀ̸̯̝ɭ�ɀˉɧ�̚ʎʓʴ˝̤˝̚ʎ ͛એ���
Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�̤ɭɡ̯ʓ˝ˉ�ɧɭ͔˝̯ɭɧ�̯˝�̯ʎɭ�ɀ̝̯̤�
ɧʓɧ�ɭ͚ʓ̤̯�ɠ̝ʓɭр͛�ɧ̸̝ʓˉʅ�̯ʎɭ�ʴɀ̯ɭ�ড়̤�ɠ̸̯�
ʓˉ�̚ ̝ɀɡ̯ʓɡɭ�̔ ɭʽɠɭ̝̤�ʄ˝ɡ̸̤ɭɧ�ɀʴʽ˝̤̯�ɭˉ̯ʓ̝ɭʴ͛�
˝ˉ�̤ɡʓɭˉɡɭ�ʽɀ̯ʎɭʽɀ̯ʓɡ̤�ɀˉɧ�̸̤ɠʫɭɡ̯̤�ˉ˝͕�
ɡ˝ˉ̤ʓɧɭ̝ɭɧ�̚ɀ̝̯�˝ʄ�̯ʎɭ�̤˝ɡʓɀʴ�̤ɡʓɭˉɡɭ̤�̸̤ɡʎ�
ɀ̤�ɭ̯ʎˉ˝ʴ˝ʅ͛�ɀˉɧ�ɭɡ˝ˉ˝ʽʓɡ̤�(ɭ͔ɭʴ˝̚ʓˉʅ�
̯ʎɭ�̝ɭ̤˝̸̝ɡɭ̤�˝ʄ��̸̤̯̝ɀʴʓɀ�͕ɀ̤�̯ʎɭ�Ô˝͛ɀʴ�
Û˝ɡʓɭ̯͛ઑ̤�̤̯ɀ̯ɭɧ�˝ɠʫɭɡ̯ʓ͔ɭ�ɠ̸̯�ʓˉ�̝̚ɀɡ̯ʓɡɭ�
̯ʎɭ�ʄ˝ɡ̸̤�͕ ɀ̤�ɹ ɀ̝ʅɭʴ͛�̋ ˉ�̯ ʎɭ�ɡ˝ʴ˝ˉʓɀʴ�̄ ɀ̯ʓ˝ˉ�
�ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤
Юɭ�ɡ˝͔ɭ̝�ʓʽɀʅɭ�ʓ̤�ɀˉ�ɀ̝̯ʓ̤̯ઑ̤�ʓʽ̝̚ɭ̤̤ʓ˝ˉ�

˝ʄ�̯ʎɭ�ʅɀʴɀ�ɡ˝ˉ͔ɭ̝̤ɀͥʓ˝ˉɭ�ʎɭʴɧ�ɠ͛�̯ʎɭ�Ô˝͛ɀʴ�
Û˝ɡʓɭ̯͛�ʓˉ�ড়ড়ড়�̯˝�ʽɀ̝ʯ�̯ʎɭ�п̝̤̯�ʽɭɭ̯ʓˉʅ�
ʓˉ�Û͛ɧˉɭ͛�̋ ʄ�̯ ʎɭ��̸̤̯̝ɀʴʓɀˉ��̤̤˝ɡʓɀ̯ʓ˝ˉ�ʄ˝̝�
̯ʎɭ��ɧ͔ɀˉɡɭʽɭˉ̯�˝ʄ�Ûɡʓɭˉɡɭ�ੲ���Ûੳ�R̯̤�
͔ɭˉ̸ɭ�͕ɀ̤�̯ʎɭ�E̝ɭɀ̯�Mɀʴʴ�˝ʄ�Û͛ɧˉɭ͛�íˉʓ
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͔ɭ̝̤ʓ̯ ͛�Юɭ�Û˝ɡʓɭ̯͛ઑ̤�ɡʴ˝̤ɭ�ɡ˝ˉˉɭɡ̯ʓ˝ˉ�͕ʓ̯ʎ�
̯ʎʓ̤�ʓˉ̤̯ʓ̸̯̯ʓ˝ˉ�ʓ̤�ɀˉ˝̯ʎɭ̝�̯ ʎɭʽɭ�̋ ʄ�̯ ʎɭ�ɠ˝˝ʯ
�� ͕ʎ˝ʴɭ� ɡʎɀ̯̚ɭ̝� ʓ̤� ɧɭ͔˝̯ɭɧ� ̯˝� ̯ʎɭ�

ɡʎɀ̝ɀɡ̯ɭ̝�ɀˉɧ�̤ʓʅˉʓпɡɀˉɡɭ�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�
ɡ˝ˉ͔ɭ̝̤ɀͥʓ˝ˉɭ̤�R̯�ʓ̤�˝ˉɭ�˝ʄ�п͔ɭ�̯ʎɭʽɀ̯ʓɡ�
ɡʎɀ̯̚ɭ̝̤�͕ ʎʓɡʎ�ɀ̝ɭ�̤ ɀˉɧ͕ʓɡʎɭɧ�ɠ͛�ɀ�ɡʎ̝˝ˉ˝
ʴ˝ʅʓɡɀʴ�ɀɡɡ˝̸ˉ̯�̋ ʄ�̯ ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�ʎʓ̤̯˝̝ ͛�̯ ˝ʴɧ�
ɀʅɀʓˉ̤̯�̯ʎɭ�ɠɀɡʯʅ̝˝̸ˉɧ�˝ʄ�ɡ˝ʴ˝ˉʓɀʴ�ʎʓ̤̯˝̝͛�
ɀˉɧ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯̤�ʓˉ�̯ʎɭ�ɧʓ̤ɡʓ̚ʴʓˉɭ�˝ʄ�̤ɡʓ
ɭˉɡɭ� "ʎɀ̯̚ɭ̝̤� � ̯˝� � ˉɀ̝̝ɀ̯ɭ� ̯ʎɭ�Ô˝͛ɀʴ�
Û˝ɡʓɭ̯͛ઑ̤�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�̸̚�̯˝�ɀˉɧ�ʓˉɡʴ̸ɧʓˉʅ�
̯ʎɭ�ড়ড়̤�"ʎɀ̯̚ɭ̝��ʄ˝ʴʴ˝͕̤�̯ʎɭ�Û˝ɡʓɭ̯͛�
̯ʎ̝˝̸ʅʎ�ʓ̯̤�͔ ʓɡʓ̤̤ʓ̸̯ɧɭ̤�ʄ̝˝ʽ�̯ ʎɭ�ড়ঢ়̤�Юʓ̤�
ʓ̤�ˉ˝̯�ɀ�̯̝ʓ̸ʽ̚ʎɀʴ�ɀɡɡ˝̸ˉ̯�˝ʄ�˝ˉʅ˝ʓˉʅ�ɀˉɧ�
ʓˉɭ͔ʓ̯ɀɠʴɭ�̝̚˝ʅ̝ɭ̤̤�Mʓɀ̸̯̤�̸ˉ̤ɀ̯ʓ̤ʄɀɡ̯˝̝͛�
ɀɡɡ˝ʽʽ˝ɧɀ̯ʓ˝ˉ�ʄɀʴʴʓˉʅ�ʽɭʽɠɭ̝̤ʎʓ̚�ɀˉɧ�
пˉɀˉɡʓɀʴ� ɡ̝ʓ̤ʓ̤� ɀ̝ɭ� ɀʴʴ� ̚ɀ̝̯� ˝ʄ� ̯ʎɭ� ̤̯˝̝ ͛�
D˝̸̝̯ˉɀ̯ɭʴ ͛�̯ʎɭ�͔ʓ̤ʓ˝ˉ�ɀˉɧ�ɡ˝ʽʽʓ̯ʽɭˉ̯�˝ʄ�
ɀ�ʄɭ͕�ʽɭʽɠɭ̝̤�ɀʴʴ˝͕ɭɧ�̯ʎɭ�Û˝ɡʓɭ̯͛�̯˝�ɡ˝ˉ
̯ʓˉ̸ɭ�͕ʓ̯ʎ�ʓ̯̤�͕˝̝ʯ�Rˉ�̯ʎɭ�ˉɭ͕�ɡɭˉ̸̯̝͛�ʓ̯�
ɀʴ̤˝�ɭ͚̚ɭ̝ʓʽɭˉ̯ɭɧ�͕ʓ̯ʎ�ʽɭɀ̸̤̝ɭ̤�̯˝�ɀ̯̯̝ɀɡ̯�
ʽɭʽɠɭ̝̤�̸ˉɧɭ̝̯˝˝ʯ�̝ɭˉ˝͔ɀ̯ʓ˝ˉ̤�ɀˉɧ�͕ɀ̤�
ɀɡ̯ʓ͔ɭ�ʓˉ�̯ʎɭ�ʄ˝̝ʽɀ̯ʓ˝ˉ�ɀˉɧ�˝̝ʅɀˉʓ̤ɀ̯ʓ˝ˉ�
˝ʄ�̯ʎɭ����Û
Юɭ�ɠ˝˝ʯ�ɡ˝ˉɡʴ̸ɧɭ̤�͕ ʓ̯ʎ�̯ ʎɭ�ঢ়�͔ ʓ̤ʓ̯�̯ ˝�

�̸̤̯̝ɀʴʓɀ�˝ʄ�̯ʎɭ�!̝ʓ̯ʓ̤ʎ��̤̤˝ɡʓɀ̯ʓ˝ˉ�ʄ˝̝�̯ʎɭ�
�ɧ͔ɀˉɡɭʽɭˉ̯�˝ʄ�Ûɡʓɭˉɡɭ�ੲ!��Ûੳ�æɀʯɭˉ�ɀ̤�
ʽɭ̯̝˝̚˝ʴʓ̯ɀˉ�̝ɭɡ˝ʅˉʓ̯ʓ˝ˉ�ʄ˝̝�̯ʎɭ�ɭ͚ʓ̤̯ɭˉɡɭ�
˝ʄ�ɀ�͔ ʓɀɠʴɭ��̸̤̯̝ɀʴʓɀˉ�̤ ɡʓɭˉ̯ʓпɡ�ɡ˝ʽʽ̸ˉʓ̯ ͛�
̯ʎʓ̤�ɭ͔ɭˉ̯�͕ɀ̤�ɡɭ̝̯ɀʓˉʴ͛�ʅ̝ɀ̯ʓʄ͛ʓˉʅ�ʄ˝̝�̯ʎɭ�
Ô˝͛ɀʴ�Û˝ɡʓɭ̯ ͛�!̸̯ઃ̤̚˝ʓʴɭ̝�ɀʴɭ̝̯ઃʓ̯�͕ɀ̤�
ɀʴ̤˝�̤˝ʽɭ̯ʎʓˉʅ�˝ʄ�ɀ�̝ɭɀʴʓ̯͛�ɡʎɭɡʯ
mʓʯɭ�̔ ˝̤̯�̚ ̝ɭ͔ʓ˝̸̤�ɀˉɧ�ɡ̸̝̝ɭˉ̯�ɀɡɡ˝̸ˉ̯̤�

˝ʄ� ̯ʎɭ� Ô˝͛ɀʴ� Û˝ɡʓɭ̯͛ઑ̤� ʎʓ̤̯˝̝ ͛� ʽ͛� ɠ˝˝ʯ�
ɠɭʅʓˉ̤�ʓˉ�ড়�͕ʓ̯ʎ�ɀˉ�ɀɡɡ˝̸ˉ̯�˝ʄ�̯ʎɭ�п̝̤̯�
ʴɭɀ̝ˉɭɧ� ̤˝ɡʓɭ̯͛� ʄ˝̝ʽɭɧ� ˝ˉ� �̸̤̯̝ɀʴʓɀˉ�
̤˝ʓʴઃ̯ʎɭ� ̤ʎ˝̝̯ʴʓ͔ɭɧ�Ñʎʓʴ˝̤˝̚ʎʓɡɀʴ�Û˝ɡʓ
ɭ̯͛�˝ʄ��̸̤̯̝ɀʴɀ̤ʓɀ�ੲড়ંੳ�Юʓ̤�ʎɀ̤�ʴ˝ˉʅ�
ɠɭɭˉ�ɡʴɀʓʽɭɧ�ɀ̤�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛ઑ̤�ɭɀ̝ʴʓɭ̤̯�
ʓˉɡɀ̝ˉɀ̯ʓ˝ˉ�Rˉ�̯ʎɭ�̤̚ʓ̝ʓ̯�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�
˝͕ˉ�ʽ˝̯̯˝ઃ�ʇʓɝȊ�Ĳ̂Ȋȷ˧ɝ˹ȷ�˝̝�Ĳ̂ȷˮ˹ɝʧʓ�
EverythingઃR�ɭ͚ɀʽʓˉɭɧ�̯ʎɭ�͔ɭ̝ɀɡʓ̯͛�˝ʄ�̯ʎɭ�

Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛ઑ̤�ʄ˝̸ˉɧɀ̯ʓ˝ˉ�̤ ̯˝̝ ͛�ɀˉɧ�ʄ˝̸ˉɧ�
ʓ̯�͕ɀˉ̯ʓˉʅ�Ñɭ̯ɭ̝�æ͛ʴɭ̝�̝ɭɀɡʎɭɧ�̯ʎɭ�̤ɀʽɭ�
ɡ˝ˉɡʴ̸̤ʓ˝ˉ�ɀˉɧ�ɀ̤�ʴ˝ˉʅ�ɀʅ˝�ɀ̤�ঢ়ড়�̤˝�ɧʓɧ�
̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�̚ ɀ̤̯�Ñ̝ɭ̤ʓɧɭˉ̯�ɀˉɧ�ɹ ˝ˉʅ̤ɭ̝͔ʓˉʅ�
M˝ˉ˝̝ɀ̝͛�Ûɭɡ̝ɭ̯ɀ̝ ͛�f˝̤ɭ̚ʎ�vɀʓɧɭˉ�R̯�͕ɀ̤�
ˉ˝̯�ʎʓ̤̯˝̝ʓɡɀʴʴ͛�ɡ˝̝̝ɭɡ̯એ�̤ɀʓɧ�vɀʓɧɭˉ�ʄ˝̝�
̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�̯ ˝�ɡʴɀʓʽ�ʴʓˉɭɀʴ˝̝�ɭ͔ɭˉ�
ɡ˝ʴʴɀ̯ɭ̝ɀʴ�ɧɭ̤ɡɭˉ̯એ�ʄ̝˝ʽ�̯ʎɭ�Ñʎʓʴ˝̤˝̚ʎʓɡɀʴ�
Û˝ɡʓɭ̯͛�˝ʄ��̸̤̯̝ɀʴɀ̤ʓɀ�Юɀ̯�ɠ˝ɧ ͛�ʎɭ�̤ɀʓɧ�
͕ɀ̤�ɠɭ̯̯ɭ̝�̸ ˉɧɭ̝̤̯˝˝ɧ�ɀ̤�̯ ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛ઑ̤�
ʄ˝̝ɭ̸̝ˉˉɭ̝એ�ɀˉɧ�ʓ̯̤�ɭ͚ɭʽ̚ʴɀ ̝એ
Юɭ�ড়�̤˝ɡʓɭ̯͛�ɡ˝̸ʴɧ�ɀʴ̤˝�ɠɭ�̝ɭʅɀ̝ɧɭɧ�

ɀ̤� ̯ʎɭ� ʄ˝̝ɭ̸̝ˉˉɭ̝� ˝ʄ� ̯ʎɭ� ̤ɭ͔ɭ̝ɀʴ� ʴɭɀ̝ˉɭɧ�
̤˝ɡʓɭ̯ʓɭ̤�ʄ˝̸ˉɧɭɧ�ʓˉ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�ʄ̝˝ʽ�
ড়�̯ ˝�ড়�!̸̯�̯ ʎɭ�ɭɀ̝ʴʓɭ̤̯�ɠ˝ɧ͛�ʄ˝̝�͕ ʎʓɡʎ�
̯ʎɭ̝ɭ�ʓ̤�ɀˉ͛�ɭ͔ʓɧɭˉɡɭ�̋ ʄ�ɀ�ɧʓ̝ɭɡ̯�ɡ˝ˉˉɭɡ̯ʓ˝ˉ�
͕ʓ̯ʎ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯ ͛�ʓ̤�̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�
Û˝ɡʓɭ̯͛� ʄ˝̝� ̯ʎɭ� .ˉɡ˝̸̝ɀʅɭʽɭˉ̯� ˝ʄ� �̝̯̤�
Ûɡʓɭˉɡɭ�"˝ʽʽɭ̝ɡɭ�ɀˉɧ��ʅ̝ʓɡ̸ʴ̸̯̝ɭ�R̯�͕ ɀ̤�
ʄ˝̝ʽɭɧ�ʓˉ�ড়�R̯̤�ɭˉɭ̝ʅɭ̯ʓɡ�Ûɭɡ̝ɭ̯ɀ̝͛�͕ɀ̤�
Mɭˉ̝͛�E̝ɀ̯̯ɀˉ�(˝̸ʅʴɀ̤̤��̤�ɀ�͛˝̸ˉʅ�ʽɀˉ�
ʎɭ� ʎɀɧ� ɀʴ̤˝� ɠɭɭˉ� Ûɭɡ̝ɭ̯ɀ̝͛� ˝ʄ� ̯ʎɭ� Ñʎʓʴ˝
̤˝̚ʎʓɡɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��̸̤̯̝ɀʴɀ̤ʓɀ�!̸̯�̯ʎʓ̤�ʓ̤�
ʎɀ̝ɧʴ͛�̝̚˝˝ʄ�̯ʎɀ̯�̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�Û˝ɡʓɭ̯͛�˝ʄ�
ড়�͕ɀ̤�̯ʎɭ�ড়�̤˝ɡʓɭ̯ ͛�͕˝ʯɭˉ�ʴʓʯɭ�Ôʓ̚�
͔ɀˉ�Ċʓˉʯʴɭ�ʄ̝˝ʽ�ɀ�̤ʴɭɭ̚�˝ʄ�ˉɭɀ̝ʴ͛�ৗ�͛ɭɀ̝̤�
Rˉɧɭɭɧ�ɀ̤�ɀ�ɠ˝ɧ͛�ɧɭɧʓɡɀ̯ɭɧ�̯˝�̯ʎɭ�ɀ̚̚ʴʓɡɀ
̯ʓ˝ˉ�˝ʄ� ̤ɡʓɭˉɡɭ� ̯˝� ̯ʎɭ� ɡ˝ʴ˝ˉ͛ઑ̤� ɭɡ˝ˉ˝ʽʓɡ�
ɧɭ͔ɭʴ˝̚ʽɭˉ̯�̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�Û˝ɡʓɭ̯͛�ʎɀɧ�
ʽ˝̝ɭ�ʓˉ�ɡ˝ʽʽ˝ˉ�͕ʓ̯ʎ�̯ʎɭ�̤ɭ͔ɭ̝ɀʴ�ɀʅ̝ʓɡ̸ʴ
̸̯̝ɀʴ�͔ ʓ̯ʓɡ̸ʴ̸̯̝ɀʴ�ɀˉɧ�ʎ˝̝̯ʓɡ̸ʴ̸̯̝ɀʴ�̤ ˝ɡʓɭ̯ʓɭ̤�
ʄ˝̝ʽɭɧ�̤ʓˉɡɭ�ড়
Юɭ� пˉɀʴ� ʽɭɭ̯ʓˉʅ� ˝ʄ� ̯ʎɭ� �̸̤̯̝ɀʴʓɀˉ�

Û˝ɡʓɭ̯͛�˝ɡɡ̸̝̝ɭɧ�ʓˉ�vɀ͛�ড়�ʫ̸̤̯�ɀ̤�ˉɭ͕̤�
˝ʄ�̯ʎɭ�ʅ˝ʴɧ�ɧʓ̤ɡ˝͔ɭ̝ʓɭ̤�ˉɭɀ̝�!ɀ̯ʎ̸̝̤̯�͕ɭ̝ɭ�
ɡ̝ɭɀ̯ʓˉʅ�ɡʎɀ˝̤�ʓˉ�Û͛ɧˉɭ ͛�!̸̯�̤ɭ͔ɭ̝ɀʴ�͛ɭɀ̝̤�
ʴɀ̯ɭ ̝�ʽɭʽɠɭ̝̤�˝ʄ�̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�Û˝ɡʓɭ̯͛�
ʎɭʴ̚ɭɧ�ʄ˝̸ˉɧ�̯ʎɭ�Ñʎʓʴ˝̤˝̚ʎʓɡɀʴ�Û˝ɡʓɭ̯͛�˝ʄ�
�ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�ɠ̝ʓˉʅʓˉʅ�͕ ʓ̯ʎ�̯ ʎɭʽ�͕ ʎɀ̯�
͕ɀ̤�ɹ ɭо�̋ ʄ�̯ ʎɭ��̸̤̯̝ɀʴʓɀˉ�Û˝ɡʓɭ̯͛ઑ̤�ʄ̸ˉɧ̤�Rˉ�
ড়�E˝͔ɭ̝ˉ˝̝�Ċʓʴʴʓɀʽ�(ɭˉʓ̤˝ˉ�ʎɀɧ�̸̤ʽ
ʽ˝ˉɭɧ�̯ʎɭ�̝ɭʽɀʓˉʓˉʅ��̸̤̯̝ɀʴʓɀˉ�Û˝ɡʓɭ̯͛�



197

Journal & Proceedings of the Royal Society of New South Wales
Beazley et al. — Book Launch

ʽɭʽɠɭ̝̤�̯˝�ɀ�ʽɭɭ̯ʓˉʅ�ɀ̯�̯ʎɭ�Ô˝͛ɀʴ�M˝̯ɭʴ�
͕ʎɭ̝ɭ� ̯ʎɭ͛�ɀʅ̝ɭɭɧ� ̯˝�̝ɭ˝̝ʅɀˉʓ̤ʓˉʅ�̸ˉɧɭ̝�
ʎʓ̤� ̝̚ɭ̤ʓɧɭˉɡ ͛�(ɭˉʓ̤˝ˉ�͕ɀ̤� ɀˉ� ɭˉʅʓˉɭɭ̝�
ɀˉɧ�ɀ�ʯˉ˝͕ʴɭɧʅɭɀɠʴɭ�ɡ˝ˉɡʎ˝ʴ˝ʅʓ̤̯�͕ʓ̯ʎ�ɀˉ�
ʓˉ̯ɭ̝ɭ̤̯�ʓˉ�˝̯ʎɭ̝�ɀ̤̚ɭɡ̯̤�˝ʄ�ˉɀ̸̯̝ɀʴ�ʎʓ̤̯˝̝ ͛�
Ûɡʓɭˉɡɭ�ʄ˝̝�(ɭˉʓ̤˝ˉ�͕ɀ̤�ʽ̸ɡʎ�ʽ˝̝ɭ�̯ʎɀˉ�
ɀ�̝̚ʓ͔ɀ̯ɭ�ʓˉ̯ɭʴʴɭɡ̸̯ɀʴ�ʓˉɧ̸ʴʅɭˉɡɭ�R̯�͕ɀ̤�ɀˉ�
ʓˉ̸̤̯̝ʽɭˉ̯�˝ʄ�̸̚ɠʴʓɡ�̚˝ʴʓɡ͛ઃɀ�̝ɭ̤˝̸̝ɡɭ�
̯ʎɀ̯�ʅ˝͔ɭ̝ˉʽɭˉ̯̤�̤ʎ˝̸ʴɧ�ʄ˝̤̯ɭ ̝
R�̚ ̝˝ɠɀɠʴ͛�ɧ˝ ઑ̯̄�ʎɀ͔ɭ�̯ ˝�̯ ɭʴʴ�͛ ˝̸�ɀɠ˝̸̯�̯ ʎɭ�

ɧʓ̤ɀɧ͔ɀˉ̯ɀʅɭ�̯˝�ɀ�ʴɭɀ̝ˉɭɧ�̤˝ɡʓɭ̯͛�˝ʄ�ʎɀ͔ʓˉʅ�
ˉ˝�ɧɭɧʓɡɀ̯ɭɧ�ɠ̸ʓʴɧʓˉʅ�Юɀ̯�͕ɀ̤�̯ʎɭ�ʴ˝̯�˝ʄ�
̯ʎɭ�Ñʎʓʴ˝̤˝̚ʎʓɡɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��ÛĊ�Rˉʓ̯ʓɀʴʴ ͛�
ʓ̯�ʽɭ̯�ʓˉ�̯ʎɭ�Û͛ɧˉɭ͛�vɭɡʎɀˉʓɡ̤ઑ�Ûɡʎ˝˝ʴ�˝ʄ�
�̝̯̤�ʓˉ�Ñʓ̯̯�Û̯̝ɭɭ̯�ɠ̸̯�̔ ɭɭ̯ʓˉʅ̤�̤ ˝˝ˉ�̔ ˝͔ɭɧ�
̯˝�̯ ʎɭ��̸̤̯̝ɀʴʓɀˉ�mʓɠ̝ɀ̝͛�ɀˉɧ�mʓ̯ɭ̝ɀ̝͛�Rˉ̤̯ʓ
̸̯̯ʓ˝ˉ�ʴ˝ɡɀ̯ɭɧ�˝ˉ�̯ʎɭ�ɡ˝̝ˉɭ̝�˝ʄ�!ɭˉ̯�ɀˉɧ�
vɀɡΌ̸ɀ̝ʓɭ�̤̯̝ɭɭ̯̤�ʫ̸̤̯�ɀɡ̝˝̤̤�ʄ̝˝ʽ�͕ʎɭ̝ɭ�
͕ɭ�ʽɭɭ̯�̯˝ˉʓʅʎ̯
mɀɡʯ�˝ʄ�ɀ�ɠ̸ʓʴɧʓˉʅ�͕ɀ̤�̯ʎɭ�ʴɭɀ̤̯�˝ʄ�Ñʎʓʴ˝

̤˝̚ʎʓɡɀʴ�Û˝ɡʓɭ̯͛ઑ̤�̚ ̝˝ɠʴɭʽ̤�Юɭ�п̝̤̯�ɡ˝̸̚ʴɭ�
˝ʄ�͛ɭɀ̝̤�ʎɀɧ�ɠɭɭˉ�̝̚˝ʽʓ̤ʓˉʅ�Û˝ʽɭ�ঢ়�ʽɭˉ�
ʎɀɧ�ɀ̚̚ʴʓɭɧ�̯˝�ʫ˝ʓˉ�ɀ̯�̯ʎɭ�п̝̤̯�ʽɭɭ̯ʓˉʅ�!͛�
vɀ͛�ড়ড়�̯ʎɭ̝ɭ�͕ɭ̝ɭ��ʽɭʽɠɭ̝̤�ɀˉɧ�̯ʎɭ�
̝̚ɭ͔ʓ˝̸̤�͛ɭɀ̝ઑ̤�ʓˉɡ˝ʽɭ�͕ɀ̤�ˉɭɀ̝ʴ͛�ૡ�̤˝�
р̸̤ʎ� ͕ʓ̯ʎ� ʄ̸ˉɧ̤� ̯ʎɭ� Û˝ɡʓɭ̯͛� ̸̝̚ɡʎɀ̤ɭɧ�
̤˝ʽɭ�ɧɭɠɭˉ̸̯̝ɭ̤�!̸̯�ʓˉɡ˝ʽɭ�͕ɀ̤�˝ˉʴ͛�ૡ�
˝͔ɭ̝�̯ʎɭ�̤ɀʽɭ�̚ɭ̝ʓ˝ɧ�̯˝�vɀ͛�ড়ৗ�ɀˉɧ�ʓˉ�
ড়�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�ɠɀˉʯ�ɀɡɡ˝̸ˉ̯�͕ɀ̤�˝͔ɭ̝
ɧ̝ɀ͕ˉ�ɠ͛�ʽ˝̝ɭ�̯ʎɀˉ�ૡৗৗ
Юɭ̝ɭ�͕ɭ̝ɭ� ̤ʓʅˉ̤� ˝ʄ� ɧɭʽ˝̝ɀʴʓ̤ɀ̯ʓ˝ˉ� ʓˉ�

̯ʎɭ�"˝̸ˉɡʓʴ�˝ʄ�vɀˉɀʅɭʽɭˉ̯��̯��˝ʄ�̯ʎɭ�
�"˝̸ˉɡʓʴ�ʽɭɭ̯ʓˉʅ̤�ʄ̝˝ʽ�fɀˉ̸ɀ̝͛�ড়�̯˝�
�˝͔ɭʽɠɭ̝�ড়�̋ ˉʴ͛�̯ ʎ̝ɭɭ�"˝̸ˉɡʓʴʴ˝̝̤�͕ ɭ̝ɭ�
̝̚ɭ̤ɭˉ̯�D˝̝��̝̚˝ʅ̝ɀʽʽɭɧ�ʽɭɭ̯ʓˉʅ̤�ˉ˝�
Ό̸˝̸̝ʽ�ɡ˝̸ʴɧ�ɠɭ�ʽ̸̤̯ɭ̝ɭɧ�ɀ̯�ɀʴʴ��̯̯ɭˉɧ
ɀˉɡɭ�ɀ̯�ʅɭˉɭ̝ɀʴ�ʽɭɭ̯ʓˉʅ̤�͕ɀ̤�ɀʴ̤˝�̚˝˝ ̝��ˉ�
˝ˉɭ�˝ɡɡɀ̤ʓ˝ˉ�˝ˉʴ͛�̯ʎɭ�E˝͔ɭ̝ˉ˝̝�ੲÛʓ̝�f˝ʎˉ�
Đ̋ ̸ˉʅੳ�ĉʓɡɭÑ̝ɭ̤ʓɧɭˉ̯�f˝ʎˉ�Ûʽʓ̯ʎ�ɀˉɧ�̯ ʎɭ�
̤ɡʎɭɧ̸ʴɭɧ�̤̚ɭɀʯɭ̝�ɠ˝̯ʎɭ̝ɭɧ�̯˝�ɡ˝ʽɭ
Юɭ�"˝̸ˉɡʓʴઑ̤� ̝ɭ̤̚˝ˉ̤ɭ�͕ɀ̤� ̯˝� ʄ˝̝ʽ� ɀ�
ɡ˝ʽʽʓ̯̯ɭɭ� R̯̤� ̯͕˝� ʽɭʽɠɭ̝̤ઃEɭ˝̝ʅɭ�

Ûʽɀʴʴɭ ͛�̯ ʎɭ�E˝͔ɭ̝ˉʽɭˉ̯��̤̯̝˝ˉ˝ʽɭ ̝�ɀˉɧ�
.ɧ͕ɀ̝ɧ�!ɭɧʄ˝̝ɧ�̯ʎɭ�E˝͔ɭ̝ˉʽɭˉ̯�vɭɧʓɡɀʴ�
�ɧ͔ʓ̤˝̝ઃ̸̤сɭ̤̯ɭɧ�ɀ�ˉ̸ʽɠɭ̝�˝ʄ�͕ɀ̤͛�̯˝�
ɭˉʎɀˉɡɭ�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�ɀ̚̚ɭɀʴ��ˉʴ͛�˝ˉɭ�˝ʄ�
̯ʎɭ̤ɭ�̝ɭɀʴʴ͛�ʎɀɧ�ʴɭʅ̤�ɡʎɀˉʅʓˉʅ�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�
ˉɀʽɭ�İ̸ɭɭˉ�ĉʓɡ̯˝̝ʓɀઑ̤�̚ ɭ̝ʽʓ̤̤ʓ˝ˉ�̯ ˝�ɀɧ˝̯̚�
̯ʎɭ�̯ʓ̯ʴɭ�Ô˝͛ɀʴએ�͕ɀ̤�̝ɭɡɭʓ͔ɭɧ�ʓˉ�(ɭɡɭʽɠɭ̝�
ড়
�̯�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛ઑ̤�ʓˉɀ̸ʅ̸̝ɀʴ�ʅɭˉɭ̝ɀʴ�

ʽɭɭ̯ʓˉʅ� ʓˉ� ড়� ̤ɭˉʓ˝̝� ĉʓɡɭÑ̝ɭ̤ʓɧɭˉ̯�
̯ʎɭ�Ôɭ͔ɭ̝ɭˉɧ�Ċʓʴʴʓɀʽ�!̝ɀˉ͕ʎʓ̯ɭ�"ʴɀ̝ʯɭ�
̯˝ʴɧ�ʽɭʽɠɭ̝̤�̯ʎɀ̯�̯ʎɭ�̸̯ʓʴʓ̯ɀ̝ʓɀˉ�especial�
˝ɠʫɭɡ̯એ� ˝ʄ� ̯ʎɭʓ̝� ̝ɭ̤ɭɀ̝ɡʎ� ̤ʎ˝̸ʴɧ� ɠɭ� ̯ʎɭ�
ɧɭ͔ɭʴ˝̚ʽɭˉ̯�̋ ʄ�̯ ʎɭ�Ñʎ̤͛ʓɡɀʴ�ɡʎɀ̝ɀɡ̯ɭ̝�̋ ʄ�̯ ʎɭ�
ɡ˝̸ˉ̯̝͛�͕ɭ�ʴʓ͔ɭ�ʓˉ�ɀˉɧ�̯ʎɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�˝ʄ�
ʓ̯̤��ɀ̸̯̝ɀʴ�Mʓ̤̯˝̝͛�ɀˉɧ�Ñ̝˝ɧ̸ɡ̯ʓ˝ˉ̤એ�Ñ̸ɠʴʓɡ�
̚ɭ̝ɡɭ̯̚ʓ˝ˉ�˝ʄ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛ઑ̤�̝ɭʴɭ͔ɀˉɡɭ�
̯˝�ɡ˝ʴ˝ˉʓɀʴ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�͕ɀ̤�ɭˉʎɀˉɡɭɧ�ʓˉ�
ড়�ɠ͛�ɀ�̤ ɭ̝ʓɭ̤�̋ ʄ�ɭʓʅʎ̯�͕ ɭʴʴ̸̚ɠʴʓɡʓ̤ɭɧ�ɀˉɧ�
Ό̸ʓ̯ɭ�пɭ̝͛�ʽɭɭ̯ʓˉʅ̤�ɧɭ͔˝̯ɭɧ�̯˝�̯ʎɭ�̸̤ɠʫɭɡ̯�
˝ʄ�Û͛ɧˉɭ͛ઑ̤�ʄ̸̸̯̝ɭ�͕ ɀ̯ɭ̝�̤ ̸̚̚ʴ ͛�æ͕ɭˉ̯͛˝ˉɭ�
ˉɭ͕�̔ ɭʽɠɭ̝̤�͕ ɭ̝ɭ�̝ ɭɡ̸̝ʓ̯ɭɧ�ɀ̤�ɀ�̝ ɭ̸̤ʴ̯�!̸̯�
̯˝˝�ʽɀˉ͛�ʽɭˉ�͕ɭ̝ɭ�ʄɀʓʴʓˉʅ�̯˝�̚ɀ͛�̯ʎɭʓ̝�̸̤ɠ
̤ɡ̝ʓ̯̚ʓ˝ˉ̤�Ôɭ͔ɭˉ̸ɭ�̝ɀʓ̤ɭɧ�ɧ̸̝ʓˉʅ�ড়�͕ɀ̤�
ʫ̸̤̯�˝͔ɭ̝�ૡ�ʴɭ̤̤�̯ʎɀˉ�ɡ˝̸ʴɧ�ɠɭ�ɭ͚̚ɭɡ̯ɭɧ�
ʄ̝˝ʽ� ঢ়� ɭˉ̝˝ʴʴɭɧ� ʽɭʽɠɭ̝̤� ̚ɀ͛ʓˉʅ� ˝ˉɭ�
ʅ̸ʓˉɭɀ�ɭɀɡʎ�ʓˉɡʴ̸ɧʓˉʅ�̯ ʎɭ��̄ ɭ͕�̋ ˉɭ̤�͕ ʎ˝�
ɀʴ̤˝�̚ɀʓɧ�ɀˉ�ɭˉ̯̝ɀˉɡɭ�ʄɭɭ�vɀˉ͛�˝ˉ�̯ʎɭ�̝˝ʴʴ�
ʎɀɧ�ɀ̚̚ɀ̝ɭˉ̯ʴ͛�ɹ ˝̤̯�ʓˉ̯ɭ̝ɭ̤̯�ɀˉɧ�ɡ˝ˉ̤ʓɧɭ̝ɭɧ�
̯ʎɭʽ̤ɭʴ͔ɭ̤�̯˝�ʎɀ͔ɭ�̝ɭ̤ʓʅˉɭɧ�!͛�̯ʎɭ�ɠɭʅʓˉ
ˉʓˉʅ�˝ʄ�ড়�̯ʎɭ�Û˝ɡʓɭ̯͛�ɡ˝̸ʴɧ�ɠɀ̝ɭʴ͛�ʽɀʯɭ�
ɭˉɧ̤�ʽɭɭ̯�ɀˉɧ�̯ʎɭ�ʄ˝ʴʴ˝͕ʓˉʅ�͛ɭɀ ̝�ʓ̯�ʎɀɧ�̯˝�
̤ɭʴʴ�̯ʎɭ�ʴɀ̤̯�˝ʄ�ʓ̯̤�ɧɭɠɭˉ̸̯̝ɭ̤
!̸̯�̤ɀʴ͔ɀ̯ʓ˝ˉ�͕ɀ̤�˝ˉ�̯ʎɭ�ʎ˝̝ʓͥ˝ˉ�ʓˉ�̯ʎɭ�

ʄ˝̝ʽ� ˝ʄ� ɀ� ˉɭ͕� ʽɭʽɠɭ ̝� �̝ɡʎʓɠɀʴɧ� mʓ͔
ɭ̝̤ʓɧʅɭ�̤˝˝ˉ�̯˝�ɠɭ�Ñ̝˝ʄɭ̤̤˝̝�˝ʄ�Eɭ˝ʴ˝ʅ͛�
ɀˉɧ�vʓˉɭ̝ɀʴ˝ʅ͛�ɀ̯�Û͛ɧˉɭ͛�íˉʓ͔ɭ̝̤ʓ̯ ͛�Mɭ�
ʫ˝ʓˉɭɧ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�ʓˉ��˝͔ɭʽɠɭ̝�ড়�
ɠɭɡɀʽɭ�ɀ�"˝̸ˉɡʓʴ�ʽɭʽɠɭ̝�ʓˉ�ড়ৗ�ɀˉɧ�ʓˉ�
ড়�͕ɀ̤�ɭʴɭɡ̯ɭɧ�M˝ˉ˝̝ɀ̝͛�Ûɭɡ̝ɭ̯ɀ̝ ͛�ɀʴ˝ˉʅ�
͕ʓ̯ʎ�"ɀ̝ʴ��ɧ˝ʴ̚ʎ�mɭʓɠʓ̸̤�ɀ�ɹ ˝ˉʅ̯ɭ̝ʽ�Û˝ɡʓ
ɭ̯͛�ʽɭʽɠɭ ̝�íˉɧɭ̝�̯ʎɭʓ̝�ʴɭɀɧɭ̝̤ʎʓ̚�ɀˉɧ�
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͕ʓ̯ʎ�̯ʎɭ�̸̤̚̚˝̝̯�˝ʄ�ʓˉр̸ɭˉ̯ʓɀʴ�ʽɭˉ�̸̤ɡʎ�ɀ̤�
"ʴɀ̝ʯɭ�ɀˉɧ�̯ʎɭ�E˝͔ɭ̝ˉʽɭˉ̯��̤̯̝˝ˉ˝ʽɭ ̝�
Mɭˉ̝͛� "ʎɀʽɠɭ̝ʴɀʓˉ� Ô̸̤̤ɭʴʴ� ̯ʎɭ� Ô˝͛ɀʴ�
Û˝ɡʓɭ̯͛�͕ ɀ̤�̝ ɭ˝̝ʅɀˉʓ̤ɭɧ�ɀˉɧ�̝ ɭʓˉ͔ʓʅ˝̝ɀ̯ɭɧ
.͔ɭˉ� ɠɭʄ˝̝ɭ� ʎʓ̤� ɭʴɭɡ̯ʓ˝ˉ� ɀ̤� Ûɭɡ̝ɭ̯ɀ̝ ͛�

mʓ͔ɭ̝̤ʓɧʅɭ�ʎɀɧ�ʽɀˉɀʅɭɧ�̯˝�пˉɧ�̯ʎɭ�Û˝ɡʓɭ̯͛�
ɠɭ̯̯ɭ̝� ɀɡɡ˝ʽʽ˝ɧɀ̯ʓ˝ˉ� Ûʓˉɡɭ� ড়ঢ়�ʽɭɭ̯
ʓˉʅ̤�ʎɀɧ�ɠɭɭˉ�ʎɭʴɧ�ʓˉ�̯ ʎɭ�.͚ɡʎɀˉʅɭ�!̸ʓʴɧʓˉʅ�
ʴ˝ɡɀ̯ɭɧ�ɀ̯�̯ʎɭ�ʫ̸ˉɡ̯ʓ˝ˉ�˝ʄ�Ñʓ̯̯�!̝ʓɧʅɭ�ɀˉɧ�
E̝ɭ̤ʎɀʽ�̤ ̯̝ɭɭ̯̤�Rˉ�ড়�mʓ͔ɭ̝̤ʓɧʅɭ�̤ ɭɡ̸̝ɭɧ�
ɀɡɡɭ̤̤�̯˝�̯͕˝�̝˝˝ʽ̤�̸̤ɠʴɭɀ̤ɭɧ�ʄ̝˝ʽ�̯ʎɭ�
Û˝ɡʓɭ̯͛� ˝ʄ��̝̯̤� ʓˉ� ɀ� ɠ̸ʓʴɧʓˉʅ� ʯˉ˝͕ˉ� ɀ̤�
"ʴɀ̝ʯઑ̤��̤̤ɭʽɠʴ͛�Ô˝˝ʽ̤�ʴ˝ɡɀ̯ɭɧ�ɀ̯�͕ʎɀ̯�ʓ̤�
ˉ˝͕��.ʴʓͥɀɠɭ̯ʎ�Û̯̝ɭɭ̯�Юʓ̤�ɠ̸ʓʴɧʓˉʅ�͕ɀ̤�
̤ʯɭ̯ɡʎɭɧ� ɠ͛� f˝̤ɭ̚ʎ� D˝͕ʴɭ̤� ʄ˝̝� ʎʓ̤� ɠ˝˝ʯ�
Sydney in 1848���ʄ˝̝ʽɭ̝�ɧɀˉɡʓˉʅ�̤ɡʎ˝˝ʴ�ʓ̯�
ʎɀɧ�ɀ�ʅ˝˝ɧ̤ʓͥɭɧ�ɠɀʴʴ̝˝˝ʽ�ੲ�ʄɭɭ̯�ૹ��ʄɭɭ̯ੳ�
̸̤ɭʄ̸ʴ�ʄ˝̝�ʽɭɭ̯ʓˉʅ̤�˝ˉ�ʓ̯̤�ʅ̝˝̸ˉɧ�р˝˝ ̝�R̯�
̤̯˝˝ɧ�̋ ˉ�̯ ʎɭ�͕ ɭ̤̯ɭ̝ˉ�̤ ʓɧɭ�̋ ʄ�.ʴʓͥɀɠɭ̯ʎ�Û̯̝ɭɭ̯�
ʫ̸̤̯�ɀ�ʄɭ͕�ɧ˝˝̝̤�̸̚�ʄ̝˝ʽ�M̸ˉ̯ɭ̝�Û̯̝ɭɭ̯�ʓˉ�
̯ʎɭ�ɧʓ̝ɭɡ̯ʓ˝ˉ�˝ʄ�iʓˉʅ�Û̯̝ɭɭ̯
Юɭ� ˉɭ͚̯� ʅ˝ɀʴ� ͕ɀ̤� ̯˝� ˝ɠ̯ɀʓˉ� ʄ̝ɭɭʎ˝ʴɧ�

�̚̚ʴʓɡɀ̯ʓ˝ˉ̤� ̯˝� ̯ʎɭ�ɡ˝ʴ˝ˉʓɀʴ�ʅ˝͔ɭ̝ˉʽɭˉ̯�
ʄ˝̝�пˉɀˉɡʓɀʴ�ɀ̤̤ʓ̤̯ɀˉɡɭ�ɭ͔ɭˉ̸̯ɀʴʴ͛�ɠ˝̝ɭ�ʄ̸̝ʓ̯�
mɀ̯ɭ�ʓˉ�ড়�̯ʎɭ�ʅ˝͔ɭ̝ˉʽɭˉ̯�̝̚˝ʽʓ̤ɭɧ�ɀˉ�
ɀˉˉ̸ɀʴ�̸̤ɠ̤ʓɧ͛�ʄ˝̝�̸̝ˉˉʓˉʅ�ɭ͚̚ɭˉ̤ɭ̤�ɀˉɧ�ɀ�
ʴɀ̝ʅɭ�˝ˉɭ˝а�ʅ̝ɀˉ̯�̯˝�̸̝̚ɡʎɀ̤ɭ�ɀ�ɠ̸ʓʴɧʓˉʅ�
ɠ˝̯ʎ�̝̚˝̚˝̝̯ʓ˝ˉɀʴ�̯˝�ʽ˝ˉɭ͛�̝ɀʓ̤ɭɧ�ɠ͛�̯ʎɭ�
Û˝ɡʓɭ̯ ͛�Ċʓ̯ʎ�ʽɭʽɠɭ̝̤ઑ�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�ɀˉɧ�
ɀ�̸̤ɠ̤̯ɀˉ̯ʓɀʴ�ɧ˝ˉɀ̯ʓ˝ˉ�ʄ̝˝ʽ�ʴ˝ɡɀʴ�̚ʎʓʴɀˉ
̯ʎ̝˝̚ʓ̤̯�Ю˝ʽɀ̤�Ċɀʴʯɭ ̝�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�
̸̝̚ɡʎɀ̤ɭɧ�ʓ̯̤�.ʴʓͥɀɠɭ̯ʎ�Û̯̝ɭɭ̯�ʎɭɀɧΌ̸ɀ̝̯ɭ̝̤�
ʓˉ�ড়ড়
��̤ɭɡ˝ˉɧ�̤̯˝̝ɭ͛�͕ɀ̤�ɀɧɧɭɧ�ʓˉ�̯ʎɭ�ড়ঢ়̤�

ɀˉɧ�ɀ�̯ ʎʓ̝ɧ�ʓˉ�ঢ়�Rˉ�ঢ়�̤ ɭ̝ʓ˝̸̤�̤ ̸̯̝ɡ̸̯̝ɀʴ�
̝̚˝ɠʴɭʽ̤�ɡɀ̸̤ɭɧ�̯ ʎɭ�Û˝ɡʓɭ̯͛�̯ ˝�ɡ˝ˉ̯ɭʽ̚ʴɀ̯ɭ�
̝ɭʴ˝ɡɀ̯ʓ˝ˉ��̝ɡʎʓ̯ɭɡ̯̤�vɀˉ̤пɭʴɧ�ɀˉɧ�Û˝ˉ�
͕ɭ̝ɭ�ɭˉʅɀʅɭɧ�̯˝�ɧ̝ɀ͕�̚ʴɀˉ̤�ʄ˝̝�ɀ�̸̝̚̚˝̤ɭ
ɠ̸ʓʴ̯�ɠ̸ʓʴɧʓˉʅ�˝ˉ�ɀ�̚˝̯ɭˉ̯ʓɀʴ�̤ʓ̯ɭ�ʓˉ�Ñʎʓʴʴʓ̚�
Û̯̝ɭɭ̯���̸̝̚ɡʎɀ̤ɭ̝�˝аɭ̝ɭɧ�ૡ�ʄ˝̝�̯ʎɭ�

ਜાÛɭɭ�D˝͕ʴɭ̤�f�Sydney in 1848�Û͛ɧˉɭ͛�(�Ċɀʴʴ�ੲড়ড়ੳ�ʎ̯̯̤̚ʅ̸̯ɭˉɠɭ̝ʅˉɭ̯ɀ̸ɭɠ˝˝ʯ̤ʎʎ̯ʽʴʎ̯̯̤̚ʅ̸̯ɭˉɠɭ̝ʅˉɭ̯ɀ̸ɭɠ˝˝ʯ̤ʎʎ̯ʽʴ�੶.ɧ

ɡ̸̝̝ɭˉ̯�ɠ̸ʓʴɧʓˉʅ�ɠ̸̯�ˉ˝�̝ɭɡ˝̝ɧ�̸̤̝͔ʓ͔ɭ̤�̯˝�
ɭ͚̚ʴɀʓˉ�͕ʎ͛�̯ʎɭ�̤ɀʴɭ�ɀˉɧ�̝ɭɠ̸ʓʴɧ�ɧʓɧ�ˉ˝̯�
̝̚˝ɡɭɭɧ
E̸ʓɧɭɧ�ɠ͛�mʓ͔ɭ̝̤ʓɧʅɭ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�

͕ɀ̤�ɭаɭɡ̯ʓ͔ɭʴ͛�̝ɭɠ˝̝ˉ�Ô̸ʴɭ̤�ʅ˝͔ɭ̝ˉʓˉʅ�̯ʎɭ�
͔ɭ̯̯ʓˉʅ�˝ʄ�ˉɭ͕�ʽɭʽɠɭ̝̤�ɧʓ̤ɡ˝̸̝ɀʅɭʽɭˉ̯�
˝ʄ� ʄɭɭ� ɧɭʄɀ̸ʴ̯ɭ̝̤� ɀ̯̯ɭˉɧɀˉɡɭ� ɀ̯� "˝̸ˉɡʓʴ�
ʽɭɭ̯ʓˉʅ̤�ɀˉɧ�̯ʎɭ�̝ɭʅ̸ʴɀ̝ʓ̯͛�ɀˉɧ�ɡ˝ˉɧ̸ɡ̯�
˝ʄ� ʅɭˉɭ̝ɀʴ� ʽɭɭ̯ʓˉʅ̤� ͕ɭ̝ɭ� ̯ʓʅʎ̯ɭˉɭɧ� ˝̝�
ɭ͚̯ɭˉɧɭɧ� mʓ͔ɭ̝̤ʓɧʅɭ� ̯˝˝ʯ� ˝͔ɭ̝� ɀ̤� ɭɧʓ̯˝̝�
˝ʄ� ̯ʎɭ� Û˝ɡʓɭ̯͛ઑ̤� Journal� ɀˉɧ� ɀ� ̤̤̯͛ɭʽ� ˝ʄ�
̸̚ɠʴʓɡɀ̯ʓ˝ˉ�ɭ͚ɡʎɀˉʅɭ�͕ɀ̤�ʓˉ̯̝˝ɧ̸ɡɭɧ�͕ʓ̯ʎ�
ʓˉ̤̯ʓ̸̯̯ʓ˝ˉ̤� ɀˉɧ� ʴɭɀ̝ˉɭɧ� ̤˝ɡʓɭ̯ʓɭ̤� ʓˉ� ̯ʎɭ�
ɡ˝ʴ˝ˉʓɭ̤�ɀˉɧ�ɀɠ̝˝ɀɧ�Юʓ̤�ɀʴʴ˝͕ɭɧ�̯ʎɭ�Û˝ɡʓ
ɭ̯͛�̯˝�ɀɡɡ̸ʽ̸ʴɀ̯ɭ�ɀˉ�̸̯̚˝ɧɀ̯ɭ�̤ɡʓɭˉ̯ʓпɡ�
ʴʓɠ̝ɀ̝ ͛�˝ʄ�ʅ̝ɭɀ̯�̸̤ɭ�̯˝�ɡ˝ʴ˝ˉʓɀʴ�̤ɡʓɭˉ̯ʓ̤̯̤�
ʴʓʯɭ�̚ʎ̤͛ʓɡʓ̤̯�Ñ̝˝ʄɭ̤̤˝̝�Ôʓɡʎɀ̝ɧ�Ю̝ɭʴʄɀʴʴ�
͕ʎ˝�ʄ˝̸ˉɧ�ʓ̯�̸̤̚ɭ̝ʓ˝̝�ʄ˝̝�ʎʓ̤�̸̝̚̚˝̤ɭ̤�̯˝�
Û͛ɧˉɭ͛�íˉʓ͔ɭ̝̤ʓ̯͛ઑ̤�ʴʓɠ̝ɀ̝ ͛��̤�ɀ�ʽɭɀ̸̤̝ɭ�
˝ʄ�̯ ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�̝ ɭʓˉ͔ʓʅ˝̝ɀ̯ʓ˝ˉ�̔ ɭʽɠɭ̝̤ʎʓ̚�
ʓˉɡ̝ɭɀ̤ɭɧ�ʄ̝˝ʽ��ʓˉ�ড়�̯˝�ঢ়�ʓˉ�ড়ড়
Юɭ�"ʴɀ̝ʯɭ�vɭɧɀʴ� ɀ͕ɀ̝ɧɭɧ� ʄ˝̝� ʽɭ̝ʓ

̯˝̝ʓ˝̸̤� ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤� ̯˝� ̯ʎɭ� Eɭ˝ʴ˝ʅ ͛�
vʓˉɭ̝ɀʴ˝ʅ͛� ɀˉɧ��ɀ̸̯̝ɀʴ�Mʓ̤̯˝̝͛� ˝ʄ��̸̤
̯̝ɀʴɀ̤ʓɀએ�͕ɀ̤�˝ˉɭ�˝ʄ�ɀ�̝ɀˉʅɭ�˝ʄ�ʽɭɀ̸̤̝ɭ̤�
ʓʽ̚ʴɭʽɭˉ̯ɭɧ� ʄ̝˝ʽ� ̯ʎɭ� ড়̤� ̯˝� ɭˉɡ˝̸̝
ɀʅɭ� ˝̝ʓʅʓˉɀʴ� ̝ɭ̤ɭɀ̝ɡʎ�Юɭ͛� ʓˉɡʴ̸ɧɭɧ� ̯ʎɭ�
ɀ̚̚˝ʓˉ̯ʽɭˉ̯� ˝ʄ� ʎ˝ˉ˝̝ɀ̝͛� ʽɭʽɠɭ̝̤� ̯ʎɭ�
ʓˉ̯̝˝ɧ̸ɡ̯ʓ˝ˉ�̋ ʄ�̤ ̚ɭɡʓɀʴʓ̤̯�̤ ɭɡ̯ʓ˝ˉ̤�ɀˉɧ�ɭ̤̤ɀ͛�
̝̚ʓͥɭ̤�ʄ˝̝�˝̝ʓʅʓˉɀʴ�̝ɭ̤ɭɀ̝ɡʎ�Юɭ̤ɭ�ɀ̝ɭ�ɧʓ̤
ɡ̸̤̤ɭɧ�ʓˉ�ɧɭ̯ɀʓʴ�ʓˉ�̯ ͕˝�ɡʎɀ̯̚ɭ̝̤�̋ ʄ�̯ ʎɭ�ɠ˝˝ʯ
�̝ʅ̸ɀɠʴ͛� ̯ʎɭ� ʽ˝̤̯� ɭаɭɡ̯ʓ͔ɭ� ʽɭɀˉ̤�

˝ʄ� ɭˉɡ˝̸̝ɀʅʓˉʅ� ʴ˝ɡɀʴ� ̤ɡʓɭˉ̯ʓ̤̯̤� ͕ɭ̝ɭ� ̯ʎɭ�
Û˝ɡʓɭ̯͛ઑ̤� ˉ˝͕� ̝ɭʅ̸ʴɀ̝�ʽ˝ˉ̯ʎʴ͛�ʽɭɭ̯ʓˉʅ̤�
vɭʽɠɭ̝̤� ɡ˝̸ʴɧ� ̝̚ɭ̤ɭˉ̯� ̯ʎɭʓ̝� ̝ɭ̤ɭɀ̝ɡʎ�
ɠɭˉɭп̯� ʄ̝˝ʽ� ̯ʎɭ� ɭˉ̸̤ʓˉʅ�ɧʓ̤ɡ̸̤̤ʓ˝ˉ� ɀˉɧ�
ʴɀ̯ɭ̝�ʎɀ͔ɭ�̯ʎɭʓ̝�̚˝ʴʓ̤ʎɭɧ�͕˝̝ʯ�̸̚ɠʴʓ̤ʎɭɧ�ʓˉ�
ɀ�f˝̸̝ˉɀʴ�̯ʎɀ̯�͕ɀ̤�ɭ͚ɡʎɀˉʅɭɧ�͕ʓ̯ʎ�ʓˉ̤̯ʓ̸̯
̯ʓ˝ˉ̤�ɀɡ̝˝̤̤�̯ʎɭ�͕˝̝ʴɧ�vɀˉ͛�̚ɀ̚ɭ̝̤�ɧɭɀʴ̯�
͕ʓ̯ʎ�ʓ̸̤̤ɭ̤�̝ ɭʴɭ͔ɀˉ̯�̯ ˝�ɡ˝ʴ˝ˉʓɀʴ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�
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ʓˉɡʴ̸ɧʓˉʅ�͕ɀ̯ɭ̝� ̸̤̚̚ʴ ͛� ̯ʎʓ̤� ̯ʓʽɭ� ʓˉ� ̯ʎɭ�
ʓˉ̯ɭ̝ʓ˝ ̝�vɭʽɠɭ̝̤�͕ ʓ̯ʎ�ɭ͚̚ɭ̝̯ʓ̤ɭ�ʓˉ�ʅɭ˝ʴ˝ʅ ͛�
ʽɭ̯ɭ˝̝˝ʴ˝ʅ ͛� ɭˉʅʓˉɭɭ̝ʓˉʅ� ɀˉɧ� ɡʎɭʽʓ̤̯̝͛�
ʄ˝ɡ̸̤ɭɧ�̯ʎɭʓ̝�ɀ̯̯ɭˉ̯ʓ˝ˉ�˝ˉ�̯ʎɭ�̸̤ɠʫɭɡ̯�˝ʄ�
ɀ̝̯ɭ̤ʓɀˉ�͕ɀ̯ɭ ̝
vɭʽɠɭ̝̤ઑ�̚ɀ̚ɭ̝̤�ɀʴ̤˝�̝ɭрɭɡ̯ɭɧ�ɧɭ͔ɭʴ˝̚

ʽɭˉ̯̤�ʓˉ�̯ ʎɭ�ɧʓ̤ɡʓ̚ʴʓˉɭ�̋ ʄ�̤ ɡʓɭˉɡɭ�mɀ͕̝ɭˉɡɭ�
Mɀ̝ʅ̝ɀ͔ɭ�ʯɭ̯̚�̔ ɭʽɠɭ̝̤�ʓˉʄ˝̝ʽɭɧ�ɀɠ˝̸̯�ʎʓ̤�
ɭ͚̚ɭ̝ʓʽɭˉ̯̤�ʓˉ�ɀɭ̝˝ˉɀ̸̯ʓɡ̤��̯ʎɭ̝�̚ɀ̚ɭ̝̤�
̝ɭрɭɡ̯ɭɧ�̯ ʎɭʓ̝�ɀ̸̯ʎ˝̝̤ઑ�ʓˉ̯ɭ̝ɭ̤̯�ɀˉɧ�ɭ͚̚ɭ̝̯ʓ̤ɭ�
ʓˉ�ˉɭ͕�̤̚ɭɡʓɀʴ̯ʓɭ̤�̸̤ɡʎ�ɀ̤�̚ʎ̯͛˝ɡʎɭʽʓ̤̯̝ ͛�
ʄ˝˝ɧ�ɡʎɭʽʓ̤̯̝͛�ɀˉɧ�̚ɀ̝ɀ̤ʓ̯˝ʴ˝ʅ ͛�Mɀ̝ʅ̝ɀ͔ɭ�
͕ɀ̤�ɀˉ�ɭ͚̚ɭ̝̯�ɀʽɀ̯ɭ̸ ̝�͕ɭɀʴ̯ʎ͛�ɭˉ˝̸ʅʎ�̯˝�
ʄ̸ˉɧ�ʎʓ̤�̋ ͕ˉ�͕ ˝̝ʯ��͔ɭ̝�̯ ʓʽɭ�̔ ˝̝ɭ�̚ ̝ɭ̤ɭˉ̯
ɭ̝̤�͕ɭ̝ɭ�ʄ˝̝ʽɀʴʴ͛�Ό̸ɀʴʓпɭɧ�̝̚˝ʄɭ̤̤ʓ˝ˉɀʴ̤�
̸ˉʓ͔ɭ̝̤ʓ̯͛�̚ɭ̝̤˝ˉˉɭʴ�ɀˉɧ�ʽɭˉ�ɭʽ̚ʴ˝͛ɭɧ�ɠ͛�
ʓˉ̤̯ʓ̸̯̯ʓ˝ˉ̤�ʴʓʯɭ�̯ʎɭ�Û͛ɧˉɭ͛�æɭɡʎˉ˝ʴ˝ʅʓɡɀʴ�
v̸̤ɭ̸ʽ�̯ʎɭ�!̸̝ɭɀ̸�˝ʄ�vʓɡ̝˝ɠʓ˝ʴ˝ʅ ͛�ɀˉɧ�
̯ʎɭ�ʅ˝͔ɭ̝ˉʽɭˉ̯�ɧɭ̚ɀ̝̯ʽɭˉ̯̤�̋ ʄ�ɀʅ̝ʓɡ̸ʴ̸̯̝ɭ�
ɀˉɧ�ʽʓˉʓˉʅ
Rઑʴʴ�ɡ˝ˉɡʴ̸ɧɭ�ɠ͛�̤ɀ͛ʓˉʅ�̤˝ʽɭ̯ʎʓˉʅ�ɀɠ˝̸̯�

̯ʎɭ�ʽɭʽɠɭ̝̤ʎʓ̚��оɭ̝�ɀʴʴ�ʓ̯�͕ɀ̤�ʽɭʽɠɭ̝̤ઑ�
̤ʎɀ̝ɭɧ�ɀ̸̤̤ʽ̯̚ʓ˝ˉ̤�͔ɀʴ̸ɭ̤�ɀˉɧ�ʅ˝ɀʴ̤�̯ʎɀ̯�
̸ˉɧɭ̝̚ʓˉˉɭɧ�ɡ˝̝̚˝̝ɀ̯ɭ�ɀɡ̯ʓ˝ˉ�Ñ̝˝ʄɭ̤̤ʓ˝ˉɀʴ�
̤ɡʓɭˉ̯ʓ̤̯̤�ੲʓˉɡʴ̸ɧʓˉʅ�ʽɭɧʓɡɀʴ�̝̚ɀɡ̯ʓ̯ʓ˝ˉɭ̝̤ੳ�
ʫ˝ʓˉɭɧ� ̯ʎɭ� Ô˝͛ɀʴ� Û˝ɡʓɭ̯͛� ɀˉɧ� ʓ̯̤� ɭɀ̝ʴʓɭ̝�
ʓˉɡɀ̝ˉɀ̯ʓ˝ˉ̤�Юɭ̝ɭ�͕ɭ̝ɭ�ɀʴ̤˝�ɡʴɭ̝ʅ͛ʽɭˉ�
ʴɀ͕͛ɭ̝̤� ̚ɀ̝ʴʓɀʽɭˉ̯ɀ̝ʓɀˉ̤� ɠ̸̤ʓˉɭ̤̤ʽɭˉ�
ʫ˝̸̝ˉɀʴʓ̤̯̤�ɀ̝̯ʓ̤̯̤�ɀˉɧ�ɡʴɭ̝ʯ̤ઃ˝ˉʴ͛�̤˝ʽɭ�
˝ʄ�͕ʎ˝ʽ�ɀˉ͛�ʎɀɧ�ɀˉ͛�̤ɡʓɭˉ̯ʓпɡ�ɭ͚̚ɭ̝̯ʓ̤ɭ�
Юʓ̤� ͕ɀ̤� ˉ˝̯� ɀ� ̝̚ɭ̝ɭΌ̸ʓ̤ʓ̯ɭ� ʄ˝̝�ʽɭʽɠɭ̝
̤ʎʓ̚�Ñɀ̝ɀʽ˝̸ˉ̯�͕ ɀ̤�ɀ�̔ ɀ ઑ̤̄�̝ ɭ̸̯̚ɀ̯ʓ˝ˉ�ʄ˝̝�
ʅɭˉ̯ʴɭʽɀˉʴ͛�ɠɭʎɀ͔ʓ˝̸ ̝�Mɭ�ʎɀɧ�̯˝�п̯�ʓˉ�̤˝�
̯ʎɭ̝ɭ�͕ ɭ̝ɭ�̤ ̯̝ʓɡ̯�̝ ̸ʴɭ̤�ʄ˝̝�͔ ɭ̯̯ʓˉʅ�ɀ̚̚ʴʓɡɀˉ̯̤�
Юɭ͛�ʎɀɧ�̯˝�ɠɭ�ˉ˝ʽʓˉɀ̯ɭɧ�ɀˉɧ�̤ɭɡ˝ˉɧɭɧ�ɠ͛�
ɭ͚ʓ̤̯ʓˉʅ�ʽɭʽɠɭ̝̤�ɀˉɧ�ʎɀ͔ɭ�̯ʎɭʓ̝�ɀ̚̚ʴʓɡɀ
̯ʓ˝ˉ̤�̝ɭɀɧ�ɀ̯�̯͕˝�ੲɀˉɧ�ʴɀ̯ɭ̝�̯ʎ̝ɭɭੳ�ʽ˝ˉ̯ʎʴ͛�
ʽɭɭ̯ʓˉʅ̤��ˉɭ�ˉɭʅɀ̯ʓ͔ɭ� ͔˝̯ɭ� ʓˉ�п͔ɭ�͕ɀ̤�
̸̤дɡʓɭˉ̯�̯˝�ɭ͚ɡʴ̸ɧɭ�̯ʎɭʽ

ਝાMɭ�ʴʓ͔ɭɧ�ɀ̯�Mɀʽ̯̚˝ˉ�ĉʓʴʴɀ�E̝ɀо˝ˉ�Û̯̝ɭɭ̯�!ɀʴʽɀʓˉ�̯ʎɭ�ʴɀ̯ɭ̝�̝ɭ̤ʓɧɭˉɡɭ�˝ʄ�Ûʓ̝�Mɭˉ̝͛�Ñɀ̝ʯɭ̤�੶.ɧ

fɀʽɭ̤� Ûɀʽ̸ɭʴ� Ñɀʴʽɭ ̝� ɀ� ̯ɀ͚ʓɧɭ̝ʽʓ̤̯�
ɧɭɀʴɭ̝� ʓˉ�ˉɀ̸̯̝ɀʴ�ʎʓ̤̯˝̝͛� ̤̚ɭɡʓʽɭˉ̤� ɀˉɧ�
̤ɭʴʄɧɭ̤ɡ̝ʓɠɭɧ�˝̝ˉʓ̯ʎ˝ʴ˝ʅʓ̤̯એ�͕ɀ̤�ʓˉ͔ʓ̯ɭɧ�
̯˝�ɭ͚ʎʓɠʓ̯�ʎʓ̤�ɠʓ̝ɧ̤�ɀ̯�ɀ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�ɡ˝ˉ
͔ɭ̝̤ɀͥʓ˝ˉɭ�ʓˉ�ড়ঢ়�Mɭ�͕˝̸ʴɧ�ˉɭ͔ɭ̝�ʎɀ͔ɭ�
ɠɭɭˉ�ɀɡɡɭ̯̚ɭɧ�ɀ̤�ɀ�ʽɭʽɠɭ ̝�Юʓ̤�͕ɀ̤�ˉ˝̯�
˝ˉʴ͛�ɠɭɡɀ̸̤ɭ�ʎɭ�͕ ɀ̤�ɀ�ʄ˝̝ʽɭ̝�ɡ˝ˉ͔ʓɡ̯�͕ ʎ˝̤ɭ�
̤̯ɭ̚ɧɀ̸ʅʎ̯ɭ̝�ʎɀɧ�ɠɭɭˉ�ʓˉ͔˝ʴ̸ˉ̯ɀ̝ʓʴ͛�ɡ˝ˉ
ˉɭɡ̯ɭɧ�͕ʓ̯ʎ�ɀ�ˉ˝̯˝̝ʓ˝̸̤�ʽ̸̝ɧɭ ̝�Ñɀʴʽɭ̝ઑ̤�
˝͕ˉ�̝ɭ̸̯̚ɀ̯ʓ˝ˉ�ʄ˝̝�ʎ˝ˉɭ̤̯͛�͕ɀ̤�ɀʴ̤˝�̤˝ʽɭ
͕ʎɀ̯�Ό̸ɭ̤̯ʓ˝ˉɀɠʴɭ�Юɭ�ɡ˝ˉ͔ʓɡ̯�̤̯ɀʓˉ�͕ɀ̤�
ʴɭ̤̤�ʓʽ̚˝̝̯ɀˉ̯�ɀ�ʅɭˉɭ̝ɀ̯ʓ˝ˉ�˝ˉ�vɀ͛˝̝�˝ʄ�
Û͛ɧˉɭ ͛�fɀʽɭ̤�vɭ̝̝ʓʽɀˉ�͕ʎ˝�͕ɀ̤�̯ʎɭ�̤˝ˉ�
˝ʄ�ɀ�ɡ˝ˉ͔ʓɡ̯�͕ɀ̤�͕ɭʴɡ˝ʽɭ�̯˝�ʫ˝ʓˉ�ɀ̤�͕ɀ̤�
̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�v̸̤ɭ̸ ઑ̤̔�"̸̝ɀ̯˝ ̝�.ɧ͕ɀ̝ɧ�
Ñʓɭ̝̤˝ˉ�Ôɀʽ̤ɀ͛�Mɭ�͕ɀ̤�ɀ�ʅ̝ɀˉɧ̤˝ˉ�˝ʄ�̯ʎɭ�
ɡ˝ˉ͔ʓɡ̯�ɭʽɀˉɡʓ̚ʓ̤̯�Ûʓʽɭ˝ˉ�m˝̝ɧ
�ˉɭ�̋ ʄ�̔ ɀˉ͛�Û˝ɡʓɭ̯͛�̔ ɭʽɠɭ̝̤�̋ ʄ�ʓˉ̯ɭ̝ɭ̤̯�

͕ɀ̤�f˝̤ɭ̚ʎ�(͛ɭ ̝�͕ ʎ˝�ʫ˝ʓˉɭɧ�̯ ʎɭ�Ñʎʓʴ˝̤˝̚ʎʓ
ɡɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��ÛĊ�ʓˉ�ড়�!ɭ̯͕ɭɭˉ�f̸ˉɭ�
ড়�ɀˉɧ�f̸ˉɭ�ড়ঢ়�ʎɭ�ɭɧʓ̯ɭɧ�̯ʎɭ�Sydney 
Magazine of Science and Art�̸̚ɠʴʓ̤ʎɭɧ�ɠ͛�
fɀʽɭ̤�Ċɀ̸ʅʎ�͕ʎʓɡʎ�̝̚ʓˉ̯ɭɧ�̚ɀ̚ɭ̝̤�̝ɭɀɧ�
ɠɭʄ˝̝ɭ� ̯ʎɭ� Û˝ɡʓɭ̯ ͛� Ûʓˉɡɭ� ɀ̝̝ʓ͔ʓˉʅ� ʓˉ� ̯ʎɭ�
ɡ˝ʴ˝ˉ ͛�ʎɭ�ʎɀɧ�ɠɭɭˉ�ɀ�ʫ˝̸̝ˉɀʴʓ̤̯�Ûɭɡ̝ɭ̯ɀ̝͛�
˝ʄ�̯ʎɭ�Û͛ɧˉɭ͛�vɭɡʎɀˉʓɡ̤�Ûɡʎ˝˝ʴ�˝ʄ��̝̯̤�
ɀˉɧ�˝ˉɭ�˝ʄ�ʓ̯̤�ʴɭɡ̸̯̝ɭ̝̤�ɀˉɧ�Ûɭɡ̝ɭ̯ɀ̝͛�˝ʄ�
̯ʎɭ� Û͛ɧˉɭ͛� Rˉ̸̤̝ɀˉɡɭ�"˝ʽ̚ɀˉ ͛��ʴ͕ɀ̤͛�
ʄ̸ʴʴ� ˝ʄ� ʓɧɭɀ̤� ʄ˝̝� ̝̚˝ʫɭɡ̯̤� ɀˉɧ� ʓˉ͔ɭˉ̯ʓ˝ˉ̤�
̤ɭɡ̝ɭ̯ɀ̝̤͛ɀ͔ɀˉ̯�(͛ɭ ̝એ�ɀɡɡ˝̝ɧʓˉʅ�̯ ˝�Sydney 
Morning Herald�ɡ˝ʴ̸ʽˉʓ̤̯�Ñɭ̯ɭ̝�Ñ˝̸̤̤ʽએ�
͕ɀ̤�ɀ�ʄɀʽʓʴʓɀ̝�пʅ̸̝ɭ�̋ ˉ�Ñʓ̯̯�Û̯̝ɭɭ̯�ɧɀ̤ʎʓˉʅ�
ʎʓ̯ʎɭ̝�ɀˉɧ�̯ʎʓ̯ʎɭ̝�ʓˉ�ɀ�̸̤̚ɭ̝ɠʴ͛�̤͕ʓˉʅʓˉʅ�
ʎɀˉ̤˝ʽએ�Mɭ�ɧʓɭɧ�ʓˉ��ɭ͕�Ěɭɀʴɀˉɧ�͕ʎɭ̝ɭ�
ʎʓ̤� ʅ̝ɀˉɧɧɀ̸ʅʎ̯ɭ ̝� iɀ̯ʎɭ̝ʓˉɭ� vɀˉ̤пɭʴɧ�
͕˝̸ʴɧ�ɠɭɡ˝ʽɭ�˝ˉɭ�˝ʄ�̯ʎɀ̯�ɡ˝̸ˉ̯̝͛ઑ̤�ɧʓ̤̯ʓˉ
ʅ̸ʓ̤ʎɭɧ�ɀ̸̯ʎ˝̝̤
.ʴʓɭͥɭ̝�v˝ˉ̯ɭп˝̝ɭ০�͕ɀ̤�̯ʎɭ�ʽɀˉɀʅɭ̝�˝ʄ�

̯ʎɭ�Ñɀɡʓпɡ�Dʓ̝ɭ�ɀˉɧ�vɀ̝ʓˉɭ�Rˉ̸̤̝ɀˉɡɭ�"˝ʽ
̚ɀˉ ͛�Mɭ�ɡʎɀʓ̝ɭɧ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�̤ɭɡ̯ʓ˝ˉ�
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ɧɭ͔˝̯ɭɧ�̯˝�̯ʎɭ�ɀ̝̯̤�Mɭ�͕ɀ̤�ɀ�ʽɭʽɠɭ̝�˝ʄ�
̯ʎɭ��ɡɀɧɭʽ͛�̋ ʄ��̝̯�ɀ�̯ ̸̝̤̯ɭɭ�̋ ʄ�̯ ʎɭ�Û͛ɧˉɭ͛�
�̝̯�Eɀʴʴɭ̝͛�ɀˉɧ�ɀˉ�ɀ̝̯ʓ̤̯�ʓˉ�ʎʓ̤�˝͕ˉ�̝ʓʅʎ̯�
!˝̝ˉ� ʓˉ�!ɀ̝ɠɀɧ˝̤�ʎɭ�͕ɀ̤�˝ˉɭ�˝ʄ� ̤ɭ͔ɭ̝ɀʴ�
ʽɭʽɠɭ̝̤�͕ʓ̯ʎ�ɡ˝ˉˉɭɡ̯ʓ˝ˉ̤�̯˝�̤ʴɀ͔ɭ̝ ͛�Mʓ̤�
ʽ˝̯ʎɭ̝ઑ̤�ɡ˝̸̤ʓˉ�ʎɀɧ�ʫ˝ʓˉ̯ʴ͛�ʴ˝ɀˉɭɧ�̯ʎɭ�!̝ʓ̯
ʓ̤ʎ�E˝͔ɭ̝ˉʽɭˉ̯�ૡ�ʽʓʴʴʓ˝ˉ�̯˝�ʄ̸ˉɧ�̯ʎɭ�
ɡ˝ʽ̚ɭˉ̤ɀ̯ʓ˝ˉ�̚ɀʓɧ�̯˝�!̝ʓ̯ʓ̤ʎ�̤ʴɀ͔ɭʎ˝ʴɧɭ̝̤�
ʄ˝ʴʴ˝͕ʓˉʅ�̤ʴɀ͔ɭ̝͛ઑ̤�ɀɠ˝ʴʓ̯ʓ˝ˉ�ʄ̝˝ʽ�ড়ৗ
Mɭˉ̝͛�"ʎɀʽɠɭ̝ʴɀʓˉ�Ô̸̤̤ɭʴʴ�ɭ̤̯ɀɠʴʓ̤ʎɭɧ�

̯ʎ̝ɭɭ�̝ɭʅʓ˝ˉɀʴ�̤̯ɀ̯ʓ˝ˉ̤�ʄ˝̝�˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ�˝ʄ�
̯ʎɭ�̯̝ɀˉ̤ʓ̯�˝�ĉɭˉ̸̤�ʓˉ�ড়�æ͕˝�ˉ˝̯ɀɠʴɭ�
Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�ɭ͚̚ɭ̝̯�ɀʽɀ̯ɭ̸̝�ɀ̤̯̝˝ˉ˝ʽɭ̝̤�
͕ɭ̝ɭ� ̤̯ɀ̯ʓ˝ˉɭɧ� ɀ̯�Ċ˝˝ɧʄ˝̝ɧ� ʓˉ� ̯ʎɭ�!ʴ̸ɭ�
v˝̸ˉ̯ɀʓˉ̤�Юɭ͛�͕ɭ̝ɭ�̸̤̝͔ɭ͛˝̝�D̝ɭɧɭ̝ʓɡʯ�
.ɡɡʴɭ̤̯˝ˉ� ɧ̸� Dɀ̸̝� ɀˉɧ� ͕ʓˉɭ� ʽɭ̝ɡʎɀˉ̯�
Eɭ˝̝ʅɭ�(ɭˉ̯˝ˉ�Mʓ̝̤̯�Mʓ̝̤̯�ʴɭɧ�̯ʎɭ�Û͛ɧˉɭ͛�
ɠ̝ɀˉɡʎ�̋ ʄ�̯ ʎɭ�!̝ʓ̯ʓ̤ʎ��̤̯̝˝ˉ˝ʽʓɡɀʴ��̤̤˝ɡʓɀ
̯ʓ˝ˉ�ɀˉɧ�͕ɀ̤�ʴɀ̯ɭ̝�ɀˉ�ʎ˝ˉ˝̝ɀ̝͛�ʽɭʽɠɭ̝�˝ʄ�
̯ʎɭ�Ô˝͛ɀʴ��̤̯̝˝ˉ˝ʽʓɡɀʴ�Û˝ɡʓɭ̯ ͛১�f˝ʎˉ�æɭɠ
ɠ̸̯̯�ɀˉ˝̯ʎɭ̝�ɭ͚̚ɭ̝̯�ɀʽɀ̯ɭ̸̝�ɀ̤̯̝˝ˉ˝ʽɭ̝�
ɀʽ˝ˉʅ�̯ʎɭ�ʽɭʽɠɭ̝̤�ɭɀ̝ˉɭɧ�ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�
̝ɭɡ˝ʅˉʓ̯ʓ˝ˉ�ʄ˝̝�ɧʓ̤ɡ˝͔ɭ̝ʓɭ̤�̔ ɀɧɭ�ɀ̯�ʎʓ̤�̋ ͕ˉ�
˝ɠ̤ɭ̝͔ɀ̯˝̝͛�ɀ̯�Ċʓˉɧ̤˝ ̝�Mʓ̤�̤̯̝ɀʓˉɭɧ�̝ɭʴɀ
̯ʓ˝ˉ̤ʎʓ̚�͕ ʓ̯ʎ�̯ ʎɭ�E˝͔ɭ̝ˉʽɭˉ̯��̤̯̝˝ˉ˝ʽɭ ̝�
ʽ˝̤̯ʴ͛�̚ʴɀ͛ɭɧ�˝̸̯�̸̚ɠʴʓɡʴ͛�ʓˉ�̝̚ʓˉ̯�͕ɀ̤�ɀ�
̤ʓɧɭɭаɭɡ̯�̋ ʄ�̯ ʎɭ�ʓˉɡ̝ɭɀ̤ʓˉʅ�̚ ̝˝ʄɭ̤̤ʓ˝ˉɀʴʓ̤ɀ
̯ʓ˝ˉ�˝ʄ�̤ɡʓɭˉɡɭ��ˉʓʽ˝̤ʓ̯͛�̸̤̝ʄɀɡɭɧ�ɠ̝ʓɭр͛�
ɀ̯�˝ˉɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�ʽɭɭ̯ʓˉʅ�͕ʎɭ̝ɭ�Ô̸̤
̤ɭʴʴ�ʎɀ͔ʓˉʅ�̝ ɭɀɧ�̋ ̸̯�æɭɠɠ̸̯̯ઑ̤�̚ ɀ̚ɭ̝�ੲʓˉ�̯ ʎɭ�
ɀ̸̯ʎ˝̝ઑ̤�ɀɠ̤ɭˉɡɭੳ�̔ ɀɧɭ�ɀ�ɹ ɭ̤̤�̯ ʎɀˉ�̤ ɡʎ˝ʴɀ̝ʴ͛�
̝ɭʽɀ̝ʯ�ɀɠ˝̸̯�æɭɠɠ̸̯̯ઑ̤�ɡ˝ˉɡʴ̸̤ʓ˝ˉ̤�ɀˉɧ�ɀ�
̚˝ʓˉ̯ɭɧ�ɡ˝ʽʽɭˉ̯�ɀɠ˝̸̯�̯ʎɭ�̸̤̚ɭ̝ʓ˝̝ʓ̯͛�˝ʄ�
̯ʎɭ��ɠ̤ɭ̝͔ɀ̯˝̝͛ઑ̤�ɭΌ̸ʓ̚ʽɭˉ̯�!̸̯�ɀˉ͛�ɧʓаɭ̝

ਞાÛɭɭ�̯ʎɭ�̚ɀ̚ɭ̝�˝ˉ�Mʓ̝̤̯�ɠ͛�m˝ʽɠ��̝ɡʎʓ̤̯˝ˉ�ɀˉɧ�fɀɡ˝ɠ�ʓˉ�̯ʎʓ̤�ʓ̸̤̤ɭ�੶.ɧ
ਟાÔɀʽ̤ɀ ͛�.ɧ͕ɀ̝ɧ�Ñʓɭ̝̤˝ˉ��ˉ�̯ʎɭ�˝˝ʴ˝ʅ͛�˝ʄ��̸̤̯̝ɀʴʓɀ�̝ɭɀɧ�̯˝�̯ʎɭ�Ñʎʓʴ˝̤˝̚ʎʓɡɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��ÛĊ��f̸ʴ͛�ড়�
ʓˉ�è˧Ȋʓˮׁ�ʧɎ�˹ɘȷ�ÓɘɝɾʧˮʧˤɘɝȫȊɾ�Ýʧȫɝȷ˹̥�ʧɎ��ׁÝׁČׁ�ՑՖՒيՑՖՕ�ৗঢ়ৗঢ়�ʎ̯̯̤͕͕̚ ͕ɠʓ˝ɧʓ͔ɭ̝̤ʓ̯͛ʴʓɠ̝ɀ̝ ͛˝̝ʅ̚ɀ̝̯ৗৗড়ʎ̯̯̤͕͕̚ ͕ɠʓ˝ɧʓ͔ɭ̝̤ʓ̯͛ʴʓɠ̝ɀ̝ ͛˝̝ʅ̚ɀ̝̯ৗৗড়
ਠાЮ̝ɭʴʄɀʴʴ�Ôʓɡʎɀ̝ɧ�ɀˉɧ�Dʴ˝̝ɭˉɡɭ�vɀ̝̯ʓˉ��ˉ�ɀˉ�ɀ̝̚̚˝͚ʓʽɀ̯ɭ�ʽɭ̯ʎ˝ɧ�˝ʄ�пˉɧʓˉʅ�̯ʎɭ�ʄ˝̝ɡɭ̤�ɀɡ̯ʓˉʅ�ʓˉ�ʽɀʅ
ˉɭ̯ʓɡ�ɡʓ̝ɡ̸ʓ̯̤�J. & Proc. of the Royal Society of N.S.W.��ঢ়ড়�ড়ঢ়ৗ�ʎ̯̯̤͕͕̚ ͕ɠʓ˝ɧʓ͔ɭ̝̤ʓ̯͛ʴʓɠ̝ɀ̝ ͛˝̝ʅʎ̯̯̤͕͕̚ ͕ɠʓ˝ɧʓ͔ɭ̝̤ʓ̯͛ʴʓɠ̝ɀ̝ ͛˝̝ʅ
̚ɀʅɭড়̚ɀʅɭʽ˝ɧɭ̸̚̚ɀʅɭড়̚ɀʅɭʽ˝ɧɭ̸̚��ɀˉɧ�Ю̝ɭʴʄɀʴʴ�Ôʓɡʎɀ̝ɧ�ɀˉɧ�Dʴ˝̝ɭˉɡɭ�vɀ̝̯ʓˉ���ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ�̯˝�̯ʎɭ�̸̤̯ɧ͛�˝ʄ�
˝͚͛ʅɭˉ�ɀ̯�ʴ˝͕�̝̚ɭ̸̤̤̝ɭ̤�J. & Proc.of the Royal Society of N.S.W.�ৗ�ঢ়ড়�ড়ঢ়�ʎ̯̯̤͕͕̚ ͕ɠʓ˝ɧʓ͔ɭ̝̤ʓ̯͛ʴʓɠ̝ɀ̝ ͛ʎ̯̯̤͕͕̚ ͕ɠʓ˝ɧʓ͔ɭ̝̤ʓ̯͛ʴʓɠ̝ɀ̝ ͛
˝̝ʅ̚ɀʅɭড়ড়ঢ়̚ɀʅɭঢ়ʽ˝ɧɭ̸̚˝̝ʅ̚ɀʅɭড়ড়ঢ়̚ɀʅɭঢ়ʽ˝ɧɭ̸̚

ɭˉɡɭ̤�ɀʽ˝ˉʅ�̔ ɭʽɠɭ̝̤�͕ ɭ̝ɭ�ʄɀ̝�̋ ̸̯͕ɭʓʅʎɭɧ�
ɠ͛�͕ʎɀ̯�ɠ˝̸ˉɧ�̯ʎɭʽ�̯˝ʅɭ̯ʎɭ̝�ʄɀʽʓʴ͛�̯ʓɭ̤�
̝̚˝ʄɭ̤̤ʓ˝ˉɀʴ�ɡ˝ˉˉɭɡ̯ʓ˝ˉ�ɡʴɀ̤̤�Û˝ʽɭ̯ʎʓˉʅ�
ɭʴ̤ɭ�̯ʎɭ͛�ʎɀɧ�ʓˉ�ɡ˝ʽʽ˝ˉ�͕ɀ̤�ʅɭˉɧɭ ̝
Ċ˝ʽɭˉ�ɀˉɧ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�ɀ̝ɭ�̯ʎɭ�

̸̤ɠʫɭɡ̯� ˝ʄ� ɀ� ̤ɭ̚ɀ̝ɀ̯ɭ� ɡʎɀ̯̚ɭ ̝�Юɭ̝ɭ�͕ɀ̤�
ˉ˝̯ʎʓˉʅ�ʓˉ�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�˝̝ʓʅʓˉɀʴ�̸̝ʴɭ̤�̯ʎɀ̯�
ɭ͚ɡʴ̸ɧɭɧ�͕˝ʽɭˉ� ʓ̯�͕ɀ̤� ̤ʓʽ̚ʴ͛�ɀ̸̤̤ʽɭɧ�
̯ʎɀ̯�̔ ɭʽɠɭ̝̤ʎʓ̚�͕ ˝̸ʴɧ�ɠɭ�ɭ͚ɡʴ̸̤ʓ͔ɭʴ͛�̔ ɀʴɭ�
Юʓ̤�ʎɀɧ�ɠɭɭˉ�ɡ˝ˉ̤ʓ̤̯ɭˉ̯�͕ ʓ̯ʎ�ɡ˝ˉ̯ɭʽ̚˝̝ɀ̝͛�
ɡ̸ʴ̸̯̝ɀʴ�ˉ˝̝ʽ̤��ɭ͔ɭ̝̯ʎɭʴɭ̤̤�̯ʎɭ̝ɭ�͕ɭ̝ɭ�ɀ�
ʄɭ͕�̯ɀʴɭˉ̯ɭɧ�͕˝ʽɭˉ�͕ʎ˝�ʽɀˉɀʅɭɧ�̯˝�ɭ͚ɭ̝̯�
̤˝ʽɭ�ʓˉр̸ɭˉɡɭ�˝ˉ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛ઑ̤�̝̚˝
ɡɭɭɧʓˉʅ̤�Mɀ̝̝ʓɭ̯�v˝̝ʅɀˉ�ɀˉɧ�Mɭʴɭˉɀ�D˝̝ɧɭ�
ɧɀ̸ʅʎ̯ɭ̝̤�˝ʄ��ʴɭ͚ɀˉɧɭ̝�Ċɀʴʯɭ̝�Ûɡ˝̯̯�͕ɭ̝ɭ�
ʯˉ˝͕ʴɭɧʅɭɀɠʴɭ�ɭˉ̯˝ʽ˝ʴ˝ʅʓ̤̯̤�ɀˉɧ�̯ɀʴɭˉ̯ɭɧ�
ɠ˝̯ɀˉʓɡɀʴ�ɀ̝̯ʓ̤̯̤�Mɭʴɭˉɀ�̝̚˝͔ʓɧɭɧ�ʓʴʴ̸̤̯̝ɀ
̯ʓ˝ˉ̤� ʄ˝̝� ɀ� ̚ɀ̚ɭ̝� ˝ˉ� ˝˝ʴ˝ʅ͛� ̝ɭɀɧ� ɠɭʄ˝̝ɭ�
̯ʎɭ�Ô˝͛ɀʴ� Û˝ɡʓɭ̯͛� ʓˉ� ড়� ɠ͛� ʎɭ̝� ɡ˝̸̤ʓˉ�
.ɧ͕ɀ̝ɧ�Ñʓɭ̝̤˝ˉ�Ôɀʽ̤ɀ ͛২�!˝̯ʎ�̤ʓ̤̯ɭ̝̤�ʴɀ̯ɭ̝�
ʓʴʴ̸̤̯̝ɀ̯ɭɧ�ʎʓ̤�ɠ˝˝ʯ�˝ˉ�̯ʎɀ̯�̸̤ɠʫɭɡ̯
!ɭ̯͕ɭɭˉ�ড়ঢ়ৗ�ɀˉɧ�ঢ়�̯ʎɭ�ˉɀʽɭ̤�˝ʄ�п͔ɭ�

˝̯ʎɭ̝� ͕˝ʽɭˉ� ɀ̚̚ɭɀ̝ɭɧ� ɀ̤� ʫ˝ʓˉ̯� ˝̝� ̤˝ʴɭ�
ɀ̸̯ʎ˝̝̤�˝ʄ�̚ɀ̚ɭ̝̤�̸̚ɠʴʓ̤ʎɭɧ�ʓˉ�̯ʎɭ�Ô˝͛ɀʴ�
Û˝ɡʓɭ̯͛ઑ̤�Journal�Rˉ�ɭɀɡʎ�ɡɀ̤ɭ�̯ʎɭʓ̝�̚ɀ̚ɭ̝̤�
͕ɭ̝ɭ�̝ ɭɀɧ�̋ ̸̯�ʄ˝̝�̯ ʎɭʽ�ɀˉɧ�ʓˉ�̯ ʎɭʓ̝�ɀɠ̤ɭˉɡɭ�
ɠ͛�ɀ�Û˝ɡʓɭ̯͛�ʽɭʽɠɭ ̝�Dʴ˝̝ɭˉɡɭ�vɀ̝̯ʓˉ�͕ɀ̤�
̯ʎɭ�ɧɀ̸ʅʎ̯ɭ̝�˝ʄ�ɀ�ʄ˝̝ʽɭ̝�̝̚ɭʽʓɭ̝�˝ʄ��ÛĊ�
Ûʎɭ� ɀ̤̤ʓ̤̯ɭɧ� ̚ʎ̤͛ʓɡʓ̤̯� Ôʓɡʎɀ̝ɧ� Ю̝ɭʴʄɀʴʴ�
͕ʓ̯ʎ�ʎʓ̤�̝ɭ̤ɭɀ̝ɡʎ�ɀ̯�̯ʎɭ�̸ˉʓ͔ɭ̝̤ʓ̯͛�ɀˉɧ�͕ɀ̤�
ʎʓ̤�ɡ˝ɀ̸̯ʎ˝̝�˝ˉ�̯͕˝�̚ɀ̚ɭ̝̤�̸̚ɠʴʓ̤ʎɭɧ�ʓˉ�
̯ʎɭ�Journal� ʓˉ�ড়ঢ়ৗ�ɀˉɧ�ড়ঢ়�̝ɭ̤̚ɭɡ̯ʓ͔ɭʴ ͛৩�
Dɀˉˉ͛�"˝ʎɭˉ�ʅ̝ɀɧ̸ɀ̯ɭɧ�ʄ̝˝ʽ�Û͛ɧˉɭ͛�íˉʓ
͔ɭ̝̤ʓ̯͛�͕ʓ̯ʎ�Dʓ̝̤̯�"ʴɀ̤̤�M˝ˉ˝̸̝̤�ɀˉɧ�̯ʎɭ�

https://www.biodiversitylibrary.org/part/345638
https://www.biodiversitylibrary.org/page/41687612#page/211/mode/1up
https://www.biodiversitylibrary.org/page/41687612#page/211/mode/1up
https://www.biodiversitylibrary.org/page/41844829#page/97/mode/1up
https://www.biodiversitylibrary.org/page/41844829#page/97/mode/1up
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íˉʓ͔ɭ̝̤ʓ̯͛�vɭɧɀʴ�Rˉ�ঢ়�͕ʎɭˉ�ɭʽ̚ʴ˝͛ɭɧ�
ɀ̤�ɀ�̸ˉʓ͔ɭ̝̤ʓ̯͛�ʅɭ˝ʴ˝ʅ͛�ɧɭʽ˝ˉ̤̯̝ɀ̯˝ ̝�̤ʎɭ�
͕ɀ̤�̤˝ʴɭ�ɀ̸̯ʎ˝̝�˝ʄ�ɀ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�̚ɀ̚ɭ̝�
˝ˉ�ɀ̸̝ͥʓ̯ɭ�ɡ̝̤̯͛ɀʴ̤ৡয়�Rˉ�ঢ়�ɀˉ˝̯ʎɭ̝�̸ˉʓ
͔ɭ̝̤ʓ̯͛�ʽɭɧɀʴʴʓ̤̯�ɀˉɧ�ʅɭ˝ʴ˝ʅ͛�ɧɭ̚ɀ̝̯ʽɭˉ̯�
ɧɭʽ˝ˉ̤̯̝ɀ̯˝ ̝�"ɀ̯ʎɭ̝ʓˉɭ�(̸̝ʽʽ˝ˉɧ�Ûʽʓ̯ʎ�
̸̚ɠʴʓ̤ʎɭɧ�ɀ�̚ɀ̚ɭ̝�ʫ˝ʓˉ̯ʴ͛�͕ʓ̯ʎ�ʎɭ̝�ʄ̸̸̯̝ɭ�
ɠ̝˝̯ʎɭ̝ʓˉʴɀ ͕�ʅɭ˝ʴ˝ʅʓ̤̯�mɭ˝�"˝̯̯˝ˉৡৡ�fɭɀˉ�
Ċʎʓ̯ɭ�ɀ�vɭʴɠ˝̸̝ˉɭ�̸ ˉʓ͔ɭ̝̤ʓ̯͛�ʅ̝ɀɧ̸ɀ̯ɭ�ɀˉɧ�
̯ʎɭ�̤ɭɡ˝ˉɧ��̸̤̯̝ɀʴʓɀˉ�͕˝ʽɀˉ�̯˝�̝ɭɡɭʓ͔ɭ�ɀ�
(˝ɡ̯˝̝ɀ̯ɭ�ʓˉ�Ûɡʓɭˉɡɭ�͕ɀ̤�ɡ˝ɀ̸̯ʎ˝̝�˝ʄ�ɀ�
̚ɀ̚ɭ̝�˝ˉ��̸̤̯̝ɀʴʓɀˉ�р˝̝ɀ�͕ʓ̯ʎ�ɠ˝̯ɀˉ͛�Ñ̝˝
ʄɭ̤̤˝̝��ʴʄ̝ɭɧ�.͕ɀ̝̯ৡৢ�vɀ̝͛�vɀ̝̯ʎɀ�.͔ɭ̝ʓ̯̯�
vʓ̤̯̝ɭ̤̤�ʓˉ�"ʎɀ̝ʅɭ�˝ʄ�Eʓ̝ʴ̤�ɀ̯�Ñɀ̝̝ɀʽɀ̯̯ɀ�
Ñ̸ɠʴʓɡ�Ûɡʎ˝˝ʴ�ɡ˝ʴʴɀɠ˝̝ɀ̯ɭɧ�͕ ʓ̯ʎ�Ô˝͛ɀʴ�Û˝ɡʓ
ɭ̯͛�ʽɭʽɠɭ̝�Ô˝ɠɭ̝̯�Mɀʽʓʴ̯˝ˉ�vɀ̯ʎɭ͕̤�˝ˉ�
ɀ�̚ɀ̚ɭ̝�ɀɠ˝̸̯�̯ʎɭ�ʴɀˉʅ̸ɀʅɭ�ɀˉɧ�ɡ̸ʴ̸̯̝ɭ�˝ʄ�
�ɠ˝̝ʓʅʓˉɀʴ�̚ ɭ˝̚ʴɭ�ʓˉ�̤ ˝̸̯ʎɭɀ̤̯��ɭ͕�Û˝̸̯ʎ�
Ċɀʴɭ̤ৡৣ���ɡ˝ˉ̯̝˝͔ɭ̝̤͛�̝ɭʅɀ̝ɧʓˉʅ�vɀ̯ʎɭ͕̤ઑ�
ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ�̯˝�̯ʎʓ̤�̚ɀ̚ɭ̝�ʓ̤�ɧʓ̤ɡ̸̤̤ɭɧ�ʓˉ�
̯ʎɭ�ɠ˝˝ʯৡ
Юɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛ઑ̤�"˝̸ˉɡʓʴઑ̤� ˝ˉʅ˝ʓˉʅ�

̚˝̤ʓ̯ʓ˝ˉ�˝ˉ�ʄɭʽɀʴɭ�ʽɭʽɠɭ̝̤ʎʓ̚�͕ɀ̤�̤̯ɀ̯ɭɧ�
ʓˉ� ড়ড়� Юɭ� ̸̝ʴɭ̤� ˝ˉʴ͛� ̝̚˝͔ʓɧɭ� ʄ˝̝� ̯ʎɭ�
ɀɧʽʓ̤̤ʓ˝ˉ�̋ ʄʅɭˉ̯ʴɭʽɭˉ�ɀ̤�̔ ɭʽɠɭ̝̤�ʓ̯�ʓ̤�
ˉ˝̯�ɡ̸̤̯˝ʽɀ̝͛�ʄ˝̝�ʴɀɧʓɭ̤�̯˝�ɀ̯̯ɭˉɧ�̯ʎɭ�˝̝ɧʓ
ˉɀ̝͛�̔ ɭɭ̯ʓˉʅ̤એ�Ċ˝ʽɭˉ�͕ ɭ̝ɭ�͔ ɭ̝͛�͕ ɭʴɡ˝ʽɭ�

ਘਗા"˝ʎɭˉ�Dɀˉˉ ͛��˝̯ɭ̤�˝ˉ�̯ʎɭ�ɀ̸̝ͥʓ̯ɭ�ɡ̝̤̯͛ɀʴ̤�ʄ̝˝ʽ�!̝˝ʯɭˉ�Mʓʴʴ�J. & Proc. of the Royal Society of N.S.W.��
ড়ৗ�ঢ়�ʎ̯̯̤͕͕̚ ͕ɠʓ˝ɧʓ͔ɭ̝̤ʓ̯͛ʴʓɠ̝ɀ̝ ͛˝̝ʅ̚ɀʅɭঢ়ঢ়̚ɀʅɭঢ়ʽ˝ɧɭ̸̚ʎ̯̯̤͕͕̚ ͕ɠʓ˝ɧʓ͔ɭ̝̤ʓ̯͛ʴʓɠ̝ɀ̝ ͛˝̝ʅ̚ɀʅɭঢ়ঢ়̚ɀʅɭঢ়ʽ˝ɧɭ̸̚
ਘਘાÛʽʓ̯ʎ�"ɀ̯ʎɭ̝ʓˉɭ�(̸̝ʽʽ˝ˉɧ�ɀˉɧ�mɭ˝��̝̯ʎ̸̝�"˝̯̯˝ˉ�Û˝ʽɭ�ɡ̝̤̯͛ɀʴ�̔ ɭɀ̸̤̝ɭʽɭˉ̯̤�̋ ʄ�ɡʎʓʴʴɀʅʓ̯ɭ�J. & Proc. of the 
Royal Society of N.S.W.��ঢ়�ঢ়�ʎ̯̯̤͕͕̚ ͕ɠʓ˝ɧʓ͔ɭ̝̤ʓ̯͛ʴʓɠ̝ɀ̝ ͛˝̝ʅ̚ɀʅɭড়̚ɀʅɭৗʽ˝ɧɭ̸̚ʎ̯̯̤͕͕̚ ͕ɠʓ˝ɧʓ͔ɭ̝̤ʓ̯͛ʴʓɠ̝ɀ̝ ͛˝̝ʅ̚ɀʅɭড়̚ɀʅɭৗʽ˝ɧɭ̸̚
ਘਙા.͕ɀ̝̯��ʴʄ̝ɭɧ�fɀʽɭ̤�ɀˉɧ�fɭɀˉ�Ċʎʓ̯ɭ�ɀ̤̤ʓ̤̯ɭɧ�ɠ͛�f�Ô�æ˝͔ɭ ͛�"˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�̯˝�̯ʎɭ�р˝̝ɀ�˝ʄ��̸̤̯̝ɀʴʓɀ�J. & 
Proc. of the Royal Society of N.S.W.��ড়�ঢ়ড়�ʎ̯̯̤͕͕̚ ͕ɠʓ˝ɧʓ͔ɭ̝̤ʓ̯͛ʴʓɠ̝ɀ̝ ͛˝̝ʅ̚ɀʅɭঢ়ঢ়ৗ̚ɀʅɭড়ʎ̯̯̤͕͕̚ ͕ɠʓ˝ɧʓ͔ɭ̝̤ʓ̯͛ʴʓɠ̝ɀ̝ ͛˝̝ʅ̚ɀʅɭঢ়ঢ়ৗ̚ɀʅɭড়
ʽ˝ɧɭ̸̚ʽ˝ɧɭ̸̚
ਘਚાvɀ̯ʎɭ͕̤�Ô˝ɠɭ̝̯�Mɀʽʓʴ̯˝ˉ�ɀˉɧ�vʓ̤̤�vɀ̝͛�vɀ̝̯ʎɀ�.͔ɭ̝ʓ̯̯�Юɭ�˝̝ʅɀˉʓ̤ɀ̯ʓ˝ˉ�ʴɀˉʅ̸ɀʅɭ�ɀˉɧ�ʓˉʓ̯ʓɀ̯ʓ˝ˉ�
ɡɭ̝ɭʽ˝ˉʓɭ̤�̋ ʄ�̯ ʎɭ��ɠ˝̝ʓʅʓˉɭ̤�̋ ʄ�̯ ʎɭ�̤ ˝̸̯ʎɭɀ̤̯�ɡ˝ɀ̤̯�̋ ʄ���Û�Ċ�J. & Proc. of the Royal Society of N.S.W.�ৗ�ড়�
ঢ়�ʎ̯̯̤͕͕̚ ͕ɠʓ˝ɧʓ͔ɭ̝̤ʓ̯͛ʴʓɠ̝ɀ̝ ͛˝̝ʅ̚ɀʅɭড়ড়̚ɀʅɭঢ়ʽ˝ɧɭ̸̚ʎ̯̯̤͕͕̚ ͕ɠʓ˝ɧʓ͔ɭ̝̤ʓ̯͛ʴʓɠ̝ɀ̝ ͛˝̝ʅ̚ɀʅɭড়ড়̚ɀʅɭঢ়ʽ˝ɧɭ̸̚
ਘਛાÛɭɭ�ɀʴ̤˝�"ʎ̝ʓ̤̯˝̚ʎɭ̝�Ô�Rʴʴɭ̝̯�Юɭ�ɡɭˉ̯ɭˉɀ̝͛�˝ʄ�vɀ̝͛�.͔ɭ̝ʓ̯̯ઑ̤�E̸ˉɧ̸ˉʅ̸̝̝ɀએ�ʅ̝ɀʽʽɀ ̝�J. & P. of the Royal 
Society of N. S. W.�ৗ�ঢ়ં��ʎ̯̯̤͕͕̚ ͕ɠʓ˝ɧʓ͔ɭ̝̤ʓ̯͛ʴʓɠ̝ɀ̝ ͛˝̝ʅ̚ɀʅɭৗঢ়ঢ়̚ɀʅɭʽ˝ɧɭ̸̚ʎ̯̯̤͕͕̚ ͕ɠʓ˝ɧʓ͔ɭ̝̤ʓ̯͛ʴʓɠ̝ɀ̝ ͛˝̝ʅ̚ɀʅɭৗঢ়ঢ়̚ɀʅɭʽ˝ɧɭ̸̚

̯˝�ɀ̯̯ɭˉɧ�̯ ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛ઑ̤�ɡ˝ˉ͔ɭ̝̤ɀͥʓ˝ˉɭ̤�
ɠ̸̯�˝̯ʎɭ̝� ʴɭɀ̝ˉɭɧ�̤˝ɡʓɭ̯ʓɭ̤�͕ɭˉ̯� ʄ̸̝̯ʎɭ̝�
Mɀ̝̝ʓɭ̯�v˝̝ʅɀˉ� ɀˉɧ�Mɭʴɭˉɀ� D˝̝ɧɭ�͕ɭ̝ɭ�
ʽɀɧɭ�ʎ˝ˉ˝̝ɀ̝͛�ʽɭʽɠɭ̝̤�˝ʄ�̯ʎɭ�.ˉ̯˝ʽ˝
ʴ˝ʅʓɡɀʴ�Û˝ɡʓɭ̯͛�̋ ʄ��ÛĊ�Юɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯ʓɭ̤�
˝�ĉʓɡ̯˝̝ʓɀ�ɀˉɧ�İ̸ɭɭˉ̤ʴɀˉɧ�ɀɧʽʓ̯̯ɭɧ�̯ʎɭʓ̝�
п̝̤̯�ʄɭʽɀʴɭ�ʽɭʽɠɭ̝̤�ʓˉ�ড়ড়ৗ�ɀˉɧ�ড়ড়ঢ়�ɀˉɧ�
̯ʎɭ� mʓˉˉɀɭɀˉ� Û˝ɡʓɭ̯͛� ˝ʄ��ÛĊ� ɀɧʽʓ̯̯ɭɧ�
ɠ˝̯ɀˉʓ̤̯�Ûɀʴʴ͛�M͛ˉɭ̤�ʓˉ�ড়ঢ়�Юɭ̝ɭ�͕ɀ̤�ˉ˝�
ɭΌ̸ʓ͔ɀʴɭˉ̯�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�ɀ̯�̯ ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�
˝ʄ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�.͔ɭˉ�ɀ̤�ʽɭʽɠɭ̝̤ʎʓ̚�
ɡ˝ˉ̯ʓˉ̸ɭɧ�̯˝�ʄɀʴʴ�ʄ̝˝ʽ�̯ʎɭ�ড়ঢ়̤�̯ʎɭ̝ɭ�ʓ̤�
ˉ˝�̝ɭɡ˝̝ɧ�˝ʄ�ɀˉ͛�ʄ˝̝ʽɀʴ�ɧʓ̤ɡ̸̤̤ʓ˝ˉ�ɀɠ˝̸̯�
ɀɧʽʓ̯̯ʓˉʅ�͕˝ʽɭˉ�Юɭ�Ô˝͛ɀʴ� Û˝ɡʓɭ̯͛� ˝ʄ�
�ÛĊ�̝ ɭʽɀʓˉɭɧ�ɀ�ʅɭˉ̯ʴɭʽɭ ઑ̤̄�ɡʴ̸ɠ�̸ ˉ̯ʓʴ�ঢ়ৗ
v̸ɡʎ�ʎɀɧ�ɠɭɭˉ�ɀɡʎʓɭ͔ɭɧ�ʓˉ�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�

п̝̤̯��͛ ɭɀ̝̤��̚ɀ̝̯�ʄ̝˝ʽ�̯ ʎɭʓ̝�ʅɭˉɧɭ̝�ɠʴʓˉɧ�
̤̚˝̯�ʽɭʽɠɭ̝̤�ʎɀɧ�ɧɭʽ˝ˉ̤̯̝ɀ̯ɭɧ�ɀ�ʎɭɀʴ̯ʎ͛�
ɡɀ̚ɀɡʓ̯͛�̯˝�ɭʽɠ̝ɀɡɭ�ɡʎɀˉʅɭ�Ôɀɧʓɡɀʴ�̝ɭ˝̝
ʅɀˉʓ̤ɀ̯ʓ˝ˉ�ʄ̝˝ʽ�̯ʎɭ�ড়̤�ʎɀɧ�ɠɭɭˉ�̝ɭɀɧʓʴ͛�
ɀɡɡɭ̯̚ɭɧ�ɀˉɧ�ʴɀ̯ɭ ̝�ʽɭʽɠɭ̝̤�͕ɭ̝ɭ�ʓˉˉ˝
͔ɀ̯ʓ͔ɭ�ʓˉ�̯ʎɭʓ̝�ɭа˝̝̯̤�̯˝�̝ɭ̯ɀʓˉ�ɀˉɧ�ɀ̯̯̝ɀɡ̯�
ʽɭʽɠɭ̝̤��̤�R�̤ɀ͛�ʓˉ�̯ʎɭ�ɠ˝˝ʯ�̯ʎʓ̤�̝̚˝͔ɭˉ�
ɀɠʓʴʓ̯͛�̯˝�̝ɭ̤̚˝ˉɧ�̯˝�ɡʎɀʴʴɭˉʅɭ̤�͕ɀ̤�ʴʓʯɭʴ͛�
̯˝�̤ɭ̝͔ɭ�̯ʎɭ�Û˝ɡʓɭ̯͛�͕ɭʴʴ�ʓˉ�̯ʎɭ�͛ɭɀ̝̤�ɀʎɭɀɧ

https://www.biodiversitylibrary.org/page/41916492#page/709/mode/1up
https://www.biodiversitylibrary.org/page/41676580#page/243/mode/1up
https://www.biodiversitylibrary.org/page/41579693#page/218/mode/1up
https://www.biodiversitylibrary.org/page/41579693#page/218/mode/1up
https://www.biodiversitylibrary.org/page/41821708#page/294/mode/1up
https://www.biodiversitylibrary.org/page/46349409#page/21/mode/1up
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æʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�
ʓ̤�ɀ�͔ʓɠ̝ɀˉ̯�˝̝ʅɀˉʓ̤ɀ̯ʓ˝ˉ�ɀɡ̯ʓ͔ɭ�ʓˉ�̯ʎɭ�

ʓˉ̯ɭʴʴɭɡ̸̯ɀʴ� ʴʓʄɭ� ˝ʄ� ̯͕ɭˉ̯͛п̝̤̯� ɡɭˉ̸̯̝͛�
�̸̤̯̝ɀʴʓɀৡ�Rˉ�̯ ʎʓ̤�ɠ˝˝ʯ�(̝��ˉˉɭ�"˝˝̯ɭ�̚ ̝˝
͔ʓɧɭ̤�̯ʎɭ�͔ɭ̝͛�п̝̤̯�ɡ˝ʽ̝̚ɭʎɭˉ̤ʓ͔ɭ�ɀɡɡ˝̸ˉ̯�
˝ʄ�̯ʎɭ�ɭɀ̝ʴ͛�ʎʓ̤̯˝̝͛�˝ʄ�̯ʎɭ�ÔÛ�ÛĊ�ɀˉɧ�ʓ̯̤�
ɀˉ̯ɭɡɭɧɭˉ̯̤ઃʄ̝˝ʽ� ̯ʎɭ� ʽʓɧˉʓˉɭ̯ɭɭˉ̯ʎ�
ɡɭˉ̸̯̝͛�̯˝�̯ʎɭ�ɠɭʅʓˉˉʓˉʅ�˝�Ċ˝̝ʴɧ�Ċɀ̝�R�
R̯�ʓ̤�ʽɀˉɧɀ̯˝̝͛�̝ɭɀɧʓˉʅ�ʄ˝̝�ɀˉ͛�ɡ̸̝̝ɭˉ̯�˝̝�
ʄ̸̸̯̝ɭ�ʽɭʽɠɭ̝�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯ ͛�.͔ɭˉ�̯ʎ˝̸ʅʎ�
̯ʎʓ̤�̯ ʓʽɭ�̤ ̚ɀˉ�ɀˉɧ�̯ ʎɭ�Û˝ɡʓɭ̯͛�ʓ̯̤ɭʴʄ�ɭʽɠ˝ɧ͛�
ɀ�̤ʴʓ͔ɭ̝�˝ʄ�̯ʎɭ�̝ɭɡ˝̝ɧ�˝ʄ�ʎ̸ʽɀˉ�ʓˉ̯ɭʴʴɭɡ̸̯ɀʴ�
ɀɡʎʓɭ͔ɭʽɭˉ̯�ʓ̯�ʓ̤�ʓʽ̚˝̝̯ɀˉ̯�̯ ˝�̸ ˉɧɭ̝̤̯ɀˉɧ�
ʎ˝͕�ɀˉɧ�͕ʎ͛�ʓ̯�͕ɀ̤�ɡ˝ˉɡɭʓ͔ɭɧ�ɀˉɧ�ɧɭ͔ɭʴ
˝̚ɭɧ�͕ʎɀ̯�ʓ̯�ɀɡʎʓɭ͔ɭɧ�ʄ˝̝��̸̤̯̝ɀʴʓɀ�ɀˉɧ�
ʎ˝͕�ʓ̯�ʓ̤�͔ʓɭ͕ɭɧ�ˉ˝͕�̯ʎ̝˝̸ʅʎ�̯ʎɭ�ɭ͛ɭ̤�˝ʄ�ɀ�
ɡ̸ʴ̸̯̝ɀʴ�ʎʓ̤̯˝̝ʓɀˉ�ɹ ʓ͔ʓˉʅ�ʓˉ�̯ ʎɭ�̯ ʎʓ̝ɧ�ɧɭɡɀɧɭ�
˝ʄ�̯ʎɭ�̯͕ɭˉ̯͛п̝̤̯�ɡɭˉ̸̯̝ ͛
(̝�"˝˝̯ɭ� ʎɀ̤� ɡ̝ɭɀ̯ɭɧ� ɀ� ͔ɭ̝͛� ̝ɭɀɧɀɠʴɭ�

ɀɡɡ˝̸ˉ̯�̯ʎɀ̯�ʓ̤�ʎɀ̝ɧ�̯˝�̸̯̚�ɧ˝͕ˉ�!͛�̸̤ʓˉʅ�
̯ʎɭ�ɡʎɀ̝ɀɡ̯ɭ̝̤�ʓˉ͔˝ʴ͔ɭɧ�ʓˉ�̯ʎɭ�Û˝ɡʓɭ̯͛�̯˝�
̯ɭʴʴ� ʓ̯̤� ̤̯˝̝ ͛� ̤ʎɭ� ʎɀ̤� ̝̚˝ɧ̸ɡɭɧ� ɀ� ̝˝ʴʴʓɡʯ
ʓˉʅ�̝ɭɡʓ̯ɀʴ�˝ʄ�̯ʎɭʓ̝�ʴʓ͔ɭ̤�ɀˉɧ�̯ʓʽɭ̤�˝ʄ�̯ʎɭ�
Û˝ɡʓɭ̯͛ઑ̤� ʄ˝̸̝̯ˉɭ̤� ɀˉɧ�ʽʓ̤ʄ˝̸̝̯ˉɭ̤� ɭɠɠ̤�
ɀˉɧ�р˝͕̤�ʎʓʅʎ̤�ɀˉɧ�ʴ˝͕̤�Юɭ�̤̯˝̝̯͛ɭʴʴʓˉʅ�
ʓ̤�ɡ˝ʽ̚ɭʴʴʓˉʅ�̄ ˝̯�̋ ˉʴ͛�ɠɭɡɀ̸̤ɭ�̋ ʄ�ʎɭ̝�ɭ͚̚ɭ̝
̯ʓ̤ɭ�ɀ̤�ɀˉ�ʎʓ̤̯˝̝ʓɀˉ�ɀˉɧ�ɀ̸̯ʎ˝̝�ɠ̸̯�ɀʴ̤˝�ʎɭ̝�
ɭ͚̚ɀˉ̤ʓ͔ɭ�ɀˉɧ�ɧɭɭ̚�̝ ɭ̤ɭɀ̝ɡʎ�ɧ̸̝ʓˉʅ�̯ ʎɭ�̚ ɀ̤̯�
̯ɭˉ�͛ ɭɀ̝̤�æ˝�̚ ɀ̝ɀ̚ʎ̝ɀ̤ɭ��ˉˉɭઑ̤�̋ ͕ˉ�͕ ˝̝ɧ̤�
ʎɭ̝�̝ɭ̤ɭɀ̝ɡʎ�̝ɀ̚ʓɧʴ͛�ɠɭɡɀʽɭ�ɀʴʴɡ˝ˉ̸̤ʽʓˉʅ�
ʓˉ͔˝ʴ͔ʓˉʅ� ɡʴ˝̤ɭ� ̸̤̯ɧ͛� ˝ʄ� ̯ʎɭ� Û˝ɡʓɭ̯͛ઑ̤�
ɭ͚̯ɭˉ̤ʓ͔ɭ�ɀ̝ɡʎʓ͔ɭ̤�ɀˉɧ�˝̯ʎɭ̝�̝̚ʓʽɀ̝͛�ɀˉɧ�
̤ɭɡ˝ˉɧɀ̝͛�̤˝̸̝ɡɭ̤�ɀˉɧ�̯ɀʯʓˉʅ�ʽ˝̝ɭ�̯ʎɀˉ�
̤ʓ͚�͛ɭɀ̝̤�˝ʄ�ʎɭ̝�͕˝̝ʯʓˉʅ�ʴʓʄɭ�Ûʎɭ�ɧɭɧʓɡɀ̯ɭ̤�
̯ʎɭ�ɠ˝˝ʯ�̯ ˝�ʎɭ̝�ɹ ɀ̯ɭ�ʎ̸̤ɠɀˉɧ�Ô˝ɠɭ̝̯�"˝˝̯ɭ�
ɀ�̤ɡʓɭˉɡɭ�ʅ̝ɀɧ̸ɀ̯ɭ�͕ʓ̯ʎ�ɀ�ʯɭɭˉ�ʓˉ̯ɭ̝ɭ̤̯�ʓˉ�
ʽɀ̯ʎɭʽɀ̯ʓɡ̤�ɀˉɧ�ʓ̯̤�ʎʓ̤̯˝̝͛�͕ʎ˝�̤ʎɭ�̤ɀ̤͛�
̸ˉ̤ɭʴп̤ʎʴ͛�ɀɡɡɭ̯̚ɭɧ�ʽ͛�ɧɀ͛ʴ˝ˉʅ�ɀɠ̤ɭˉɡɭ̤�

ਘਜાÔɭ̝̚ʓˉ̯ɭɧ�ʄ̝˝ʽ���"˝˝̯ɭ�Knowledge for a Nation�̚̚�ʓ͚ં͚ʓʓʓ

ɭʓ̯ʎɭ̝� ʓˉ�Û͛ɧˉɭ͛�ɀ̯� ̯ʎɭ�vʓ̯ɡʎɭʴʴ�mʓɠ̝ɀ̝͛�
˝̝�̤̚ɭˉ̯�ɡʴ˝̤ɭ̯ɭɧ�ʓˉ�ʽ͛�̸̤̯ɧ͛�͕̝ʓ̯ʓˉʅ�ɀˉɧ�
̝ɭ͕̝ʓ̯ʓˉʅએ
�̤�Ñ̝ɭ̤ʓɧɭˉ̯� ˝ʄ� ̯˝ɧɀ͛ઑ̤� Û˝ɡʓɭ̯ ͛� R�͕ɀ̤�

ʅ̝ʓ̚̚ɭɧ� ɠ͛� ɀ� ̯ʓʽɭ̯̝ɀ͔ɭʴʴʓˉʅ� ̤ɭˉ̤ɀ̯ʓ˝ˉ�
ɀ̤� R� ̝ɭɀɧ� ̯ʎɭ� ɠ˝˝ʯ� Û˝� ʽɀˉ͛� ɭɡʎ˝ɭ̤� ˝ʄ�
̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�̚ɀ̤̯�̤̯ʓʴʴ�̝ɭ͔ɭ̝ɠɭ̝ɀ̯ɭ� ʓˉ�̯ʎɭ�
Û˝ɡʓɭ̯͛ઑ̤��ɡ̯�ɀˉɧ�Ô̸ʴɭ̤�ɀˉɧ�̯ʎ̝˝̸ʅʎ�̯ʎɭ�
̝ɭɡ̸̝̝ʓˉʅ� ʓ̸̤̤ɭ̤� ˝ˉ� ˝̸̝� "˝̸ˉɡʓʴ� ɀʅɭˉɧɀ�
Юɭ̤ɭ�ʓˉɡʴ̸ɧɭ�ɡʴɀ̝ʓʄ͛ʓˉʅ�ɀˉɧ�ɡ˝ʽʽ̸ˉʓɡɀ̯
ʓˉʅ�̯ʎɭ�̸̝̚̚˝̤ɭ�ɀˉɧ�͔ɀʴ̸ɭ�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯͛�ʓˉ�
˝̸̝�ɭ͔ɭ̝ɡʎɀˉʅʓˉʅ�͕ ˝̝ʴɧ�ɧɭʴʓ͔ɭ̝ʓˉʅ�̸ ˉʓΌ̸ɭ�
͔ɀʴ̸ɭ�̯˝�ʽɭʽɠɭ̝̤�ɀˉɧ�̯ʎɭ�ɠ̝˝ɀɧɭ̝�̸̚ɠʴʓɡ�
̸ˉɧɭ̝̤̯ɀˉɧʓˉʅ�̯ ʎɭ�̔ ˝̯ʓ͔ɀ̯ʓ˝ˉ̤�̋ ʄ�̔ ɭʽɠɭ̝̤�
̯˝�ʫ˝ʓˉ�ɀˉɧ�ɡ˝ˉ̯̝ʓɠ̸̯ɭ�̋ ͔ɭ̝ɡ˝ʽʓˉʅ�̯ ʎɭ�ɡʎɀʴ
ʴɭˉʅɭ̤�̋ ʄ�̤ ʽɀʴʴ�пˉɀˉɡʓɀʴ�̝ ɭ̤ɭ̝͔ɭ̤�ʎɀ͔ʓˉʅ�̄ ˝�
п͚ɭɧ�̝̚ɭʽʓ̤ɭ̤�̝̚ɭ̤ɭ̝͔ʓˉʅ�ɀˉɧ�ʽɀʯʓˉʅ�˝̸̝�
ɭ͚̯ɭˉ̤ʓ͔ɭ� ʴʓɠ̝ɀ̝͛�ɀˉɧ�ɀ̝ɡʎʓ͔ɭ̤�ɀɡɡɭ̤̤ʓɠʴɭ�
ɀˉɧ�̔ ɀʓˉ̯ɀʓˉʓˉʅ�̯ ʎɭ�ɭˉɭ̝ʅ͛�ɀˉɧ�ɭˉ̯ʎ̸̤ʓɀ̤ʽ�
˝ʄ�˝̸̝�͔˝ʴ̸ˉ̯ɭɭ̝�͕˝̝ʯʄ˝̝ɡɭ�Ċɭ�̤̯ʓʴʴ�ʎ˝ʴɧ�
ʅɭˉɭ̝ɀʴ�ʽɭɭ̯ʓˉʅ̤�˝ˉ�̯ʎɭ�п̝̤̯�Ċɭɧˉɭ̤ɧɀ͛�
˝ʄ�ɭɀɡʎ�ʽ˝ˉ̯ʎ�ʓˉ�Û͛ɧˉɭ͛�͕ɭ�ɡ˝ˉ̯ʓˉ̸ɭ�̯˝�
̸̚ɠʴʓ̤ʎ�ɀˉɧ�ɭ͚ɡʎɀˉʅɭ�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�Journal 
& Proceedings�͕ ʓ̯ʎ�ɹ ʓɠ̝ɀ̝ʓɭ̤�ɀɡ̝˝̤̤�̯ ʎɭ�͕ ˝̝ʴɧ�
Ċɭ�ɀ̝ɭ�̯ʎɭ�п̝̤̯�ɡ˝ʴ˝ˉʓɀʴ�̤˝ɡʓɭ̯͛�̯˝�ʎ˝ˉ˝̸̝�
̤ɡʓɭˉ̯ʓпɡ�ɀɡʎʓɭ͔ɭʽɭˉ̯�͕ ʓ̯ʎ�ɀ�ɠ̝˝ˉͥɭ�̔ ɭɧɀʴ
ʴʓ˝ˉ�ɀˉɧ�͕ɭ�̤̯ʓʴʴ�ɀ͕ɀ̝ɧ�̯ʎɭ�"ʴɀ̝ʯɭ�vɭɧɀʴ�
ɀˉɧ�̤̯̝ʓʯɭ�ʓ̯�̸̤ʓˉʅ�̯ʎɭ�˝̝ʓʅʓˉɀʴ�ড়�ɧɭ̤ʓʅˉ�
̯ʎɀ̯� ɠɭɀ̝̤� ɀ� ̚˝̝̯̝ɀʓ̯� ˝ʄ�"ʴɀ̝ʯɭ�͕ʓ̯ʎ� ʎʓ̤�
р˝͕ʓˉʅ�ɠɭɀ̝ɧ�Ċɭ�ɀʴ̤˝�̤̯ʓʴʴ�̸̤ɭ�̯ʎɭ�Ûɭɀʴ�˝ʄ�
̯ʎɭ�Û˝ɡʓɭ̯͛�̯ʎɀ̯�͕ɀ̤�п̝̤̯�ɧɭ̤ʓʅˉɭɧ�ɠ͛�˝̸̝�
ʴɀ̯ɭˉʓˉɭ̯ɭɭˉ̯ʎ�ɡɭˉ̸̯̝͛�̝ ɭʄ˝̝ʽʓ̤̯��̝ɡʎʓɠɀʴɧ�
mʓ͔ɭ̝̤ʓɧʅɭ�ɀʴɠɭʓ̯�ʽ˝ɧʓпɭɧ�̯˝�̝ɭʽ˝͔ɭ�̯ʎɭ�
͕˝̝ɧ̤�D˝̸ˉɧɭɧ�ʓˉ�ড়�Rˉɡ˝̝̚�ড়ড়એ
Юɭ�Û˝ɡʓɭ̯͛ઑ̤�ɡʴɀʓʽ�˝ʄ�ɀ�ʄ˝̸ˉɧɀ̯ʓ˝ˉ�ɧɀ̯ɭ�

˝ʄ�ড়�ʓ̤�ɀ�̯ ɭˉ̤ʓ˝ˉ�̯ ʎɀ̯�(̝�"˝˝̯ɭ�ɡ˝ˉʄ̝˝ˉ̯̤�
ʓˉ�"ʎɀ̯̚ɭ̝��"ɭˉ̯ɭˉˉʓɀʴ�ɡɭʴɭɠ̝ɀ̯ʓ˝ˉ̤�͕ɭ̝ɭ�
ʎɭʴɧ�ɠ͛�̯ʎɭ�Û˝ɡʓɭ̯͛�ʓˉ�ঢ়ં�ʄ˝ʴʴ˝͕ɭɧ�ɠ͛�
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ɀ�̤ ̚ʓ̝ʓ̯ɭɧ�̤ ɭ̝ʓɭ̤�̋ ʄ�!ʓɡɭˉ̯ɭˉˉʓɀʴ�ɡɭʴɭɠ̝ɀ̯ʓ˝ˉ̤�
ʓˉ�ં�Юɭ�̤ʎ˝̝̯ʴʓ͔ɭɧ�Ñʎʓʴ˝̤˝̚ʎʓɡɀʴ�
Û˝ɡʓɭ̯͛� ˝ʄ� �̸̤̯̝ɀʴɀ̤ʓɀ� ʄ˝̸ˉɧɭɧ� ʓˉ� ড়�
ʎɀ̤� ʴ˝ˉʅ�ɠɭɭˉ� ̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛ઑ̤� ʓˉʓ̯ʓɀʴ�
ʓˉ̤̚ʓ̝ɀ̯ʓ˝ˉ�ɠ̸̯�ɀ̤��ˉˉɭ�ɀ̝ʅ̸ɭ̤�ˉ˝̯ʎʓˉʅ�
˝ʄ�̸̤ɠ̤̯ɀˉɡɭ�̸̤̚̚˝̝̯̤�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�ɡʴɀʓʽ�
ʄ˝̝�ʴʓˉɭɀʴ�ɧɭ̤ɡɭˉ̯�ʄ̝˝ʽ�̯ʎɀ̯�ɠ˝ɧ ͛�Ôɀ̯ʎɭ ̝�
̤ʎɭ�ʓɧɭˉ̯ʓпɭ̤�ɀ̤�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛ઑ̤�ɭɀ̝ʴʓɭ̤̯�
ɀˉ̯ɭɡɭɧɭˉ̯� ̯ʎɭ� ɭΌ̸ɀʴʴ͛� ̤ʎ˝̝̯ʴʓ͔ɭɧ� �̸̤
̯̝ɀʴʓɀˉ�Û˝ɡʓɭ̯͛�ʄ˝̝�̯ʎɭ�.ˉɡ˝̸̝ɀʅɭʽɭˉ̯�˝ʄ�
�̝̯̤�Ûɡʓɭˉɡɭ�"˝ʽʽɭ̝ɡɭ�ɀˉɧ��ʅ̝ʓɡ̸ʴ̸̯̝ɭ�
ʄ˝̝ʽɭɧ�ʓˉ�ড়�Юʓ̤�ɠ˝ɧ͛ઑ̤�̝ ɭʽɀʓˉʓˉʅ�ʄ̸ˉɧ̤�
ɀˉɧ�ɀ�ʄɀʓ̝�̝̚˝̚˝̝̯ʓ˝ˉ�˝ʄ� ʓ̯̤�ʽɭʽɠɭ̝̤ʎʓ̚�
͕ɭ̝ɭ�ɀɠ̤˝̝ɠɭɧ�ʓˉ̯˝�ɀ�ˉɭ͕�̤˝ɡʓɭ̯͛�ʄ˝̝ʽɭɧ�
ʓˉ�ড়�Юɭ�Ñʎʓʴ˝̤˝̚ʎʓɡɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��ɭ͕�
Û˝̸̯ʎ�Ċɀʴɭ̤�Юʓ̤�˝̝ʅɀˉʓ̤ɀ̯ʓ˝ˉ�ɡʎɀˉʅɭɧ�ʓ̯̤�
ˉɀʽɭ�̯˝�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��ɭ͕�Û˝̸̯ʎ�
Ċɀʴɭ̤�͕ʎɭˉ�ʓ̯�ʅɀʓˉɭɧ�Ô˝͛ɀʴ��̤̤ɭˉ̯�ʓˉ�ড়
(̝�"˝˝̯ɭ�̝ ɭɡ˝̸ˉ̯̤�ʎ˝͕�ɀˉɧ�͕ ʎ͛�̯ ʎɭ�Û˝ɡʓ

ɭ̯͛�̝ ɭʄ˝̝ʽɭɧ�ɀˉɧ�̚ ̝˝̤̚ɭ̝ɭɧ�ɧ̸̝ʓˉʅ�̯ ʎɭ�ɹ ɀ̯ɭ̝�
ɧɭɡɀɧɭ̤�˝ʄ�̯ʎɭ�ˉʓˉɭ̯ɭɭˉ̯ʎ�ɡɭˉ̸̯̝͛�̸ˉɧɭ̝�
̯ʎɭ� ʴɭɀɧɭ̝̤ʎʓ̚� ˝ʄ� ʓ̯̤� M˝ˉ˝̝ɀ̝͛� Ûɭɡ̝ɭ̯ɀ̝
ʓɭ̤��̝ɡʎʓɠɀʴɧ�mʓ͔ɭ̝̤ʓɧʅɭ�ɀˉɧ�"ɀ̝ʴ��ɧ˝ʴ̚ʎ�
mɭʓɠʓ̸̤�ɀˉɧ�͕ʓ̯ʎ�̯ʎɭ�̸̤̚̚˝̝̯�˝ʄ�˝̯ʎɭ̝�ʴɭɀɧ
ʓˉʅ�ʽɭʽɠɭ̝̤�̸̤ɡʎ�ɀ̤�Ċʓʴʴʓɀʽ�!̝ɀˉ͕ʎʓ̯ɭ�
"ʴɀ̝ʯɭ�ੲ̸ˉ̯ʓʴ�ʎʓ̤�ɧɭɀ̯ʎ�ʓˉ�ড়ড়ੳ�ɀˉɧ�E˝͔
ɭ̝ˉʽɭˉ̯��̤̯̝˝ˉ˝ʽɭ ̝�Mɭˉ̝͛�"ʎɀʽɠɭ̝ʴɀʓˉ�
Ô̸̤̤ɭʴʴ�R̯�ɡ˝ˉ̯ʓˉ̸ɭɧ�ʓ̯̤�ɧ˝ʽʓˉɀˉ̯�ʄ˝ɡ̸̤�˝ˉ�
̤ɡʓɭˉɡɭ�ɀ̚̚ʴʓɡɀɠʴɭ�̯˝�ʴ˝ɡɀʴ�ɡ˝ʴ˝ˉʓɀʴ�ʓ̸̤̤ɭ̤�
ʴɭɧ� ʓˉɡ̝ɭɀ̤ʓˉʅʴ͛� ɠ͛� ̤ɡʓɭˉ̯ʓпɡɀʴʴ͛� ̯̝ɀʓˉɭɧ�
̝̚˝ʄɭ̤̤ʓ˝ˉɀʴ̤� ʓˉ̤̯ɭɀɧ�˝ʄ� ɭ͚̚ɭ̝̯� ɀʽɀ̯ɭ̸̝̤�
Ñɀ̚ɭ̝̤� ɀ̯� ʽɭɭ̯ʓˉʅ̤� ˝̝� ̸̚ɠʴʓ̤ʎɭɧ� ʓˉ� ̯ʎɭ�
Journal�ɡ˝͔ɭ̝ɭɧ�̯˝̚ʓɡɀʴ�ɠ̝ɀˉɡʎɭ̤�˝ʄ�̤ɡʓɭˉɡɭ�
̸̤ɡʎ�ɀ̤�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�˝ʄ�ɀ�р͛ʓˉʅ�ʽɀɡʎʓˉɭ�
͕ɭɀ̯ʎɭ̝�ɀˉɧ�͕ ɀ̯ɭ̝�̤ ̸̚̚ʴ ͛�ʅɭ˝ʴ˝ʅ ͛�̔ ʓˉɭ̝ɀʴ
˝ʅ͛�ɀˉɧ�ɀ̤̯̝˝ˉ˝ʽ ͛�ɀʴ˝ˉʅ�͕ ʓ̯ʎ�̯ ʎɭ�ɹ ɀˉʅ̸ɀʅɭ�
ɀˉɧ� ɡ̸̤̯˝ʽ̤� ˝ʄ� �ɠ˝̝ʓʅʓˉɀʴ� ̚ɭ˝̚ʴɭ� ͕ʎ˝�
͕ɭ̝ɭ�ɭ̝̝˝ˉɭ˝̸̤ʴ͛�̯ʎ˝̸ʅʎ̯�̯˝�ɠɭ�ɧ˝˝ʽɭɧ�̯˝�
ɭ͚̯ʓˉɡ̯ʓ˝ˉ
Юɭ�Û˝ɡʓɭ̯͛ઑ̤�͕ ɭɠ̤ʓ̯ɭ�̯ ˝ɧɀ͛�ʎɀ̤�ɹ ʓˉʯ̤�̯ ˝�ɀʴʴ�

ʓ̸̤̤ɭ̤�̋ ʄ�̯ ʎɭ�Journal�ɀˉɧ�͕ ʓʴʴ�̤ ˝˝ˉ�̚ ̸ɠʴʓ̤ʎ�ʓ̯̤�
ɧʓʅʓ̯ɀʴ�!ʓɡɭˉ̯ɭˉˉʓɀʴ�!ʓɠʴʓ˝ʅ̝ɀ̚ʎ͛�̯ ʎɀ̯�̯ ̝ɀɡɭ̤�

̯ʎɭ�̯ʓʽɭʴʓˉɭ�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�̸̚ɠʴʓɡɀ̯ʓ˝ˉ̤�
̯˝��ɀˉɧ�ɀ̸̯ʎ˝̝ɀʴ̚ʎɀɠɭ̯ʓɡɀʴʴ͛�ɹ ʓ̤̯̤�̔ ˝̤̯�
˝ʄ�˝̸̝�ʎʓ̤̯˝̝ʓɡɀʴ�̚ɀ̚ɭ̝̤�ʓˉɡʴ̸ɧʓˉʅ�ʴʓˉʯ̤�̯˝�
˝ˉʴʓˉɭ�ʄɀɡ̤ʓʽʓʴɭ̤��̤�ɀ�ɡ˝ʽ̚ɀˉʓ˝ˉ�̝ɭ̤ɭɀ̝ɡʎ�
ʅ̸ʓɧɭ�̯ʎɭ�Û˝ɡʓɭ̯͛�ʎɀ̤�ɀʴ̤˝�ɡ˝ʽ̚ʓʴɭɧ�ɠ̝ʓɭʄ�
̝̚˝пʴɭ̤�̋ ʄ�̯ ʎɭ�̚ ̝˝ʄɭ̤̤ʓ˝ˉɀʴ�ɡɀ̝ɭɭ̝̤�ɀˉɧ�̔ ɀʫ˝̝�
ɀɡʎʓɭ͔ɭʽɭˉ̯̤�˝ʄ�ʽ˝̤̯�˝ʄ�̯ʎɭ�ড়�ʽɭˉ�ɀˉɧ�
ɀʴʴ�̯ ʎ̝ɭɭ�͕ ˝ʽɭˉ�͕ ʎ˝�ʎɀ͔ɭ�ʎɭʴɧ�̯ ʎɭ�ʅɀ͔ɭʴ�ɀ̯�
ʽɭɭ̯ʓˉʅ̤�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯͛�ɀˉɧ�ʓ̯̤�ɀˉ̯ɭɡɭɧɭˉ̯̤�
̤ʓˉɡɭ�ড়
(̝�"˝˝̯ɭ�ʎʓʅʎʴʓʅʎ̯̤�ɀ�̤ʽɀʴʴ�ˉ̸ʽɠɭ̝�˝ʄ�

̯ɀʴɭˉ̯ɭɧ�͕ ˝ʽɭˉ�͕ ʎ˝̤ɭ�̝ ɭ̤ɭɀ̝ɡʎ�̚ ɀ̚ɭ̝̤�͕ ɭ̝ɭ�
̝̚ɭ̤ɭˉ̯ɭɧ�ɠɭʄ˝̝ɭ�̯ʎɭ�Û˝ɡʓɭ̯͛�ɀˉɧ�̯ʎɭ̝ɭɠ͛�
ɡ˝ˉ̯̝ʓɠ̸̯ɭɧ� ̯˝� ̯ʎɭ� ̸̚ɠʴʓ̤ʎɭɧ� ʎʓ̤̯˝̝͛� ˝ʄ�
̤ɡʓɭˉɡɭ�ɧɭ̤̚ʓ̯ɭ�ɠɭʓˉʅ�ɭ͚ɡʴ̸ɧɭɧ�ʄ̝˝ʽ�Û˝ɡʓ
ɭ̯͛�ʽɭʽɠɭ̝̤ʎʓ̚�ɠɭɡɀ̸̤ɭ�˝ʄ� ̯ʎɭʓ̝�ʅɭˉɧɭ ̝�
Dʴ˝̝ɭˉɡɭ�vɀ̝̯ʓˉ�ʄ˝̝�ɭ͚ɀʽ̚ʴɭ�ɡ˝ˉ̯̝ʓɠ̸̯ɭɧ�
̚ɀ̚ɭ̝̤�˝ˉ�ʽɀʅˉɭ̯ʓɡ�ɡʓ̝ɡ̸ʓ̯̤�ɀˉɧ�̯ʎɭ�̸̤̯ɧ͛�
˝ʄ�˝͚͛ʅɭˉ�ɀˉɧ�vɀ̝͛�.͔ɭ̝ʓ̯̯� ̸̤ɡɡɭ̤̤ʄ̸ʴʴ͛�
̸̤ɠʽʓ̯̯ɭɧ�ʎɭ̝�̝ ɭ̤ɭɀ̝ɡʎ�̋ ˉ�̯ ʎɭ�ɹ ɀˉʅ̸ɀʅɭ�ɀˉɧ�
ɡ̸̤̯˝ʽ̤�˝ʄ��ɠ˝̝ʓʅʓˉɀʴ�̚ɭ˝̚ʴɭ�ʓˉ�̤˝̸̯ʎɭɀ̤̯�
�ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�Mɭʴɭˉɀ�ɀˉɧ�Mɀ̝̝ʓɭ̯�Ûɡ˝̯̯�
ɀ̝̯ʓ̤̯̤�ɀˉɧ�ɭ͚̚ɭ̝̯�ɭˉ̯˝ʽ˝ʴ˝ʅʓ̤̯̤�̝̚˝͔ʓɧɭɧ�
ʓʴʴ̸̤̯̝ɀ̯ʓ˝ˉ̤�ʄ˝̝�̯ ʎɭ�̚ ̸ɠʴʓ̤ʎɭɧ�͕ ˝̝ʯ�̋ ʄ�Û˝ɡʓ
ɭ̯͛�ʽɭʽɠɭ̝̤�.ɧ͕ɀ̝ɧ�Ñʓɭ̝̤˝ˉ�Ôɀʽ̤ɀ͛�ɀˉɧ�
Eɭ̝ɀ̝ɧ�i̝ɭй��˝̯ʎʓˉʅ�ʓˉ�̯ ʎɭ�̝ ̸ʴɭ̤�ɭ͚̚ʴʓɡʓ̯ʴ͛�
ɭ͚ɡʴ̸ɧɭɧ�͕˝ʽɭˉ�ʄ̝˝ʽ�ʽɭʽɠɭ̝̤ʎʓ̚�R̯�͕ɀ̤�
̤ʓʽ̚ʴ͛�ɀ̸̤̤ʽɭɧ�̯ʎɀ̯�͕˝ʽɭˉ�ʎɀɧ�ˉ˝�̚ʴɀɡɭ�
ʓˉ� ̸̤ɡʎ�ɀˉ�˝̝ʅɀˉʓ̤ɀ̯ʓ˝ˉ�Ñɀ̚ɭ̝̤�ɠ͛� ̯ʎɭ̤ɭ�
͕˝ʽɭˉ�͕ɭ̝ɭ�̝̚ɭ̤ɭˉ̯ɭɧ�ʄ˝̝�̯ʎɭʽ�ʓˉ�̯ʎɭʓ̝�
ɀɠ̤ɭˉɡɭ�ɠ͛�ɀ�Û˝ɡʓɭ̯͛�̔ ɭʽɠɭ ̝��̤�(̝�"˝˝̯ɭ�
̝ɭʽɀ̝ʯ̤�M˝͕ɭ͔ɭ̝�̤ɡʓɭˉ̯ʓпɡ�ʓ̯̤�ʅ˝ɀʴ̤�̯ʎɭ�
Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�̋ ʄ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�̝ ɭʽɀʓˉɭɧ�
ɀ�ʅɭˉ̯ʴɭʽɭ ઑ̤̄�ɡʴ̸ɠ�Ċ˝ʽɭˉ�͕˝̸ʴɧ�ˉ˝̯�ɠɭ�
ɀʴʴ˝͕ɭɧ�̯˝�ʫ˝ʓˉ�ʓ̯�̸ˉ̯ʓʴ�ঢ়ৗએ
M˝͕ɭ͔ɭ ̝�͕˝ʽɭˉ�͕ɭ̝ɭ� ɭˉɡ˝̸̝ɀʅɭɧ� ̯˝�

ɀ̯̯ɭˉɧ�̯ʎɭ�̤̚ʴɭˉɧʓɧ�ɡ˝ˉ͔ɭ̝̤ɀͥʓ˝ˉɭ�ɭ͔ɭˉ̯̤�
͕ʎʓɡʎ�ʄ̝˝ʽ�ড়ঢ়�͕ɭ̝ɭ�̸̸̤ɀʴʴ͛�ʎɭʴɧ�ʓˉ�̯ʎɭ�
E̝ɭɀ̯� Mɀʴʴ� ˝ʄ� ̯ʎɭ� íˉʓ͔ɭ̝̤ʓ̯͛� ˝ʄ� Û͛ɧˉɭ ͛�
.ɀɡʎ��̝ɧʓˉɀ̝͛�ʽɭʽɠɭ̝�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯͛�͕ɀ̤�
ɀʴʴ˝͕ɭɧ�̯˝�ɠ̝ʓˉʅ�̯͕˝�ʄɭʽɀʴɭ�̝ɭʴɀ̯ʓ͔ɭ̤�Rˉ�
�˝͔ɭʽɠɭ̝� ড়ঢ়� ̯ʎɭ�Australian Town and 
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Country Journal�ɧɭ̚ʓɡ̯ɭɧ�˝ˉ�ʓ̯̤�ɡ˝͔ɭ̝�̯ʎɭ�
ʴʓ͔ɭʴ͛� ɡ̝˝͕ɧ�ɀ̯̯ɭˉɧʓˉʅ� ̯ʎɭ�п̝̤̯�ÔÛ�ÛĊ�
ɡ˝ˉ͔ɭ̝̤ɀͥʓ˝ˉɭ�ʓˉ�̯ ʎɭ�E̝ɭɀ̯�Mɀʴʴ�͕ ʓ̯ʎ�ɀ�ɹ ɀ̝ʅɭ�
ˉ̸ʽɠɭ̝�̋ ʄ�͕ ˝ʽɭˉ�̚ ̝ɭ̤ɭˉ̯�"˝ˉ͔ɭ̝̤ɀͥʓ˝ˉɭ̤�
̤̚ɭɡʓɀʴ�̔ ɭɭ̯ʓˉʅ̤�ɀ̯�͕ ʎʓɡʎ�̤ ɭʴʄʓʽ̝̚˝͔ɭʽɭˉ̯�
ʽɭ̝ʅɭɧ�͕ʓ̯ʎ�ɭˉ̯ɭ̝̯ɀʓˉʽɭˉ̯�ɀˉɧ�̚ʴɭɀ̤ɀˉ̯�
̤˝ɡʓɀʴ�ʓˉ̯ɭ̝ɀɡ̯ʓ˝ˉએ�͕ɭ̝ɭ�ʄɀ̤ʎʓ˝ˉɀɠʴɭ�͕ɭʴʴ
ɀ̯̯ɭˉɧɭɧ�ɭ͔ɭˉ̯̤�̯ʎɀ̯�ɧʓ̤̚ʴɀ͛ɭɧ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ̤�
ʓˉ�̤ɡʓɭˉɡɭ�ɀˉɧ�̯ɭɡʎˉ˝ʴ˝ʅ͛�̯˝�ɀ�͕ʓɧɭ�ɀ̸ɧʓ
ɭˉɡɭ�ɀˉɧ�ɭˉʎɀˉɡɭɧ�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�̸̚ɠʴʓɡ�
ʓʽɀʅɭ�ɀ̤�ɀ�ʴɭɀɧʓˉʅ�ʴɭɀ̝ˉɭɧ�ɠ˝ɧ͛�̯ʎɀ̯�͕ɀ̤�
̸̚�̯˝�ɧɀ̯ɭએ
v˝̝ɭ� ̯ʎɀˉ� � ʓˉ̯ɭ̝ɭ̤̯ʓˉʅ� ʓʽɀʅɭ̤� ʓʴʴ̸

ʽʓˉɀ̯ɭ� ̯ʎɭ� ̯ɭ͚̯� ˝ʄ� ̯ʎʓ̤� ɠ˝˝ʯ�Ċɭ� ̯ʎɀˉʯ�
̯ʎɭ� Û̯ɀ̯ɭ� mʓɠ̝ɀ̝͛� ˝ʄ� �ɭ͕� Û˝̸̯ʎ� Ċɀʴɭ̤�
ɀˉɧ�ʓ̯̤�̝ɭɡɭˉ̯ʴ͛�̝ɭ̯ʓ̝ɭɧ�(ʓ̝ɭɡ̯˝ ̝�(̝�f˝ʎˉ�
ĉɀʴʴɀˉɡɭ��v�ʄ˝̝�ʓ̯̤�͕ɭʴɡ˝ʽɭ�̸̤̚̚˝̝̯�ʓˉ�

̤ɡɀˉˉʓˉʅ�ɀˉɧ�ɧ˝ˉɀ̯ʓˉʅ�ʽɀˉ͛�˝ʄ�̯ʎɭʽ�Юɭ�
íˉʓ͔ɭ̝̤ʓ̯͛�̋ ʄ�Û͛ɧˉɭ͛��̝ɡʎʓ͔ɭ̤�͕ ɀ̤�̤ ʓʽʓʴɀ̝ʴ͛�
ʅɭˉɭ̝˝̸̤�͕ʓ̯ʎ�ʓʽɀʅɭ̤�ʄ̝˝ʽ�ʓ̯̤�ɡ˝ʴʴɭɡ̯ʓ˝ˉ�R�
ɀɡʯˉ˝͕ʴɭɧʅɭ�ɀˉɧ�̯ʎɀˉʯ�f˝ʎˉ�Mɀ̝ɧʓɭ��v�
͕ʎ˝�ɀ̤�ɀ�ʄ˝̝ʽɭ̝�Ñ̝ɭ̤ʓɧɭˉ̯�ɀˉɧ�ɹ ˝ˉʅ̤ɭ̝͔ʓˉʅ�
"˝̸ˉɡʓʴ�ʽɭʽɠɭ̝�ɡ˝ʽʽʓ̤̤ʓ˝ˉɭɧ�(̝�"˝˝̯ɭ�
̯˝�͕̝ʓ̯ɭ�̯ʎʓ̤�ɠ˝˝ʯ�!̸̯�ʓ̯�͕˝̸ʴɧ�ˉ˝̯�ɭ͚ʓ̤̯�
ʓˉ�̸̚ɠʴʓ̤ʎɭɧ� ʄ˝̝ʽ�͕ʓ̯ʎ˝̸̯� ̯ʎɭ� ɭ͚̚ɭ̝̯ʓ̤ɭ�
ɀˉɧ�ɧɭɧʓɡɀ̯ʓ˝ˉ�˝ʄ�ɀ�ɡ̸̝̝ɭˉ̯�ɡ˝̸ˉɡʓʴʴ˝ ̝�(̝�
(ɀ͔ʓˉɀ�fɀɡʯ̤˝ˉ�͕ʎ˝�ʎɀ̤�ʅ̸ʓɧɭɧ�̯ʎʓ̤�ɠ˝˝ʯ�
̯ʎ̝˝̸ʅʎ�̯ʎɭ�ɭɧʓ̯˝̝ʓɀʴ�ɀˉɧ�̸̚ɠʴʓɡɀ̯ʓ˝ˉ�̝̚˝
ɡɭ̤̤ɭ̤�Dʓˉɀʴʴ ͛� ̯ʎɭ�Û˝ɡʓɭ̯͛�ɀɡʯˉ˝͕ʴɭɧʅɭ̤�
пˉɀˉɡʓɀʴ� ̸̤̚̚˝̝̯� ʄ˝̝� ̯ʎʓ̤� ̝̚˝ʫɭɡ̯� ʄ̝˝ʽ�
"̝ɭɀ̯ɭ��ÛĊઑ̤�"̸ʴ̸̯̝ɀʴ�E̝ɀˉ̯̤�Ñ̝˝ʅ̝ɀʽ�ɀ�
ɧɭ͔˝ʴ͔ɭɧ�ʄ̸ˉɧʓˉʅ�̚ ̝˝ʅ̝ɀʽ�ɀɧʽʓˉʓ̤̯ɭ̝ɭɧ�ɠ͛�
̯ʎɭ�Ô˝͛ɀʴ��̸̤̯̝ɀʴʓɀˉ�Mʓ̤̯˝̝ʓɡɀʴ�Û˝ɡʓɭ̯͛�˝ˉ�
ɠɭʎɀʴʄ�̋ ʄ�̯ ʎɭ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�ʅ˝͔ɭ̝ˉʽɭˉ̯

Knowledge for a Nation: Book Review by Peter Shergold

�ˉɡɭ�ɹ ˝ˉʅ�ɀʅ˝�ʓˉ�ɀ�ʄɀ̝ɀ͕ɀ͛�̚ ʴɀɡɭ�R�͕ ɀ̤�
ɀ�ʎʓ̤̯˝̝ʓɀˉ�R�ʅ˝̯�̚ɀʓɧ�ʄ˝̝�ʓʽɀʅʓˉʓˉʅ�

ʽ̤͛ɭʴʄ�̯˝�ɠɭ�̤˝ʽɭ͕ʎɭ̝ɭ�ɭʴ̤ɭ�R�ʎɀɧ�ɀ�̤ɭˉ̤ɭ�
˝ʄ�͕ʎɀ̯�ʓ̯�͕ɀ̤�ʴʓʯɭ�̯˝�ʅ̝ʓʽɀɡɭ�ɠɭʄ˝̝ɭ�̯ʎɭ�
̤ɭɀ̝ʓˉʅ�ʎɭɀ̯�̋ ʄ�ɀ�!ɭ̤̤ɭʽɭ̝�ɡ˝ˉ͔ɭ̝̯ɭ ̝�ʓˉ�̯ ʎɭ�
"ɀ̝ˉɭʅʓɭ�ʽʓʴʴ̤�ʓˉ�Ñʓ̯̯̤ɠ̸̝ʅʎ�ʓˉ�̯ʎɭ�ড়ঢ়̤�
̚˝̸̝ʓˉʅ�ʽ˝ʴ̯ɭˉ�̤̯ɭɭʴ� ʓˉ̯˝�ʅʓ̝ɧɭ̝̤� Rˉ�ʽ͛�
ʽʓˉɧઑ̤�ɭ͛ɭ�R�ɡ˝̸ʴɧ�̤ ɭɭ�̔ ̤͛ɭʴʄ�ʓˉ�̯ ʎɭ�ɧɭʽɭɀˉ
˝̸̝�̋ ʄ�ɀ�͛ ˝̸ˉʅ�̔ ɀˉ�ʄɀɡʓˉʅ�̯ ̝ɀˉ̤̚˝̝̯ɀ̯ʓ˝ˉ�̯ ˝�
�ÛĊ�ɀ̤�ʎɭ�̤̯˝˝ɧ�ʽɭɭʯʴ͛�ɠɭʄ˝̝ɭ�ɀ�ʫ̸ɧʅɭ�ɀ̯�
̯ʎɭ�Ûɀʴʓ̤ɠ̸̝͛�ɀ̤̤ʓͥɭ̤�ʓˉ�̯ʎɭ�ড়̤�ʎɭɀ̝ʓˉʅ�
ʎʓʽ̤ɭʴʄ�ʄ˝̸ˉɧ�ʅ̸ʓʴ̯͛�̋ ʄ�̝ ʓ˝̯�ɀˉɧ�ɀа̝ɀ ͛�ɀ̤�ʎʓ̤�
ɧʓ̤̯̝ɀ̸ʅʎ̯�͕ʓʄɭ�ɠɀɠɭ�ʓˉ�ɀ̝ʽ̤�͕ɭ̯̚�ʴ˝̸ɧʴ͛�
ʓˉ�̯ʎɭ�̸̚ɠʴʓɡ�ʅɀʴʴɭ̝ ͛
R�ʯˉɭ͕�ɀ̯�п̝̤̯�ʎɀˉɧ�̯ ʎɭ�̚ ʴɭɀ̸̤̝ɭ�̋ ʄ�ɠɭʓˉʅ�

ʓˉ�ɀˉ˝̯ʎɭ̝�͕˝̝ʴɧ�ɀˉɧ�̯̝͛ʓˉʅ�̯˝�̸ˉɧɭ̝̤̯ɀˉɧ�
ʓ̯�R�̤ʎɀ̝ɭɧ�̯ʎɭ�͔ʓɭ͕�̯ʎɀ̯�̯ʎɭ�ˉ˝͔ɭʴʓ̤̯�mÑ�
Mɀ̝̯ʴɭ ͛�̤ɭ̯�ɧ˝͕ˉ�̤˝�ʽɭʽ˝̝ɀɠʴ͛�ʓˉ�ʎʓ̤�ঢ়ৗ�
ˉ˝͔ɭʴ�δȷ�Gʧ#ȷ˹̟ȷȷʓ�Юɭ�̚ ɀ̤̯�ʓ̤�ɀ�ʄ˝̝ɭʓʅˉ�
ɡ˝̸ˉ̯̝͛�̯ʎɭ͛�ɧ˝�̯ʎʓˉʅ̤�ɧʓаɭ̝ɭˉ̯ʴ͛�̯ʎɭ̝ɭએ�R�
ʴ˝͔ɭɧ�͔ʓ̤ʓ̯ʓˉʅ

Ñʓɡʯ�̸̚�̯ʎʓ̤�͕˝ˉɧɭ̝ʄ̸ʴ�ɀˉɧ�ɭˉʅɀʅʓˉʅ�ʎʓ̤
̯˝̝͛�ɠ͛�(̝��ˉˉɭ�"˝˝̯ɭ�ɀˉɧ�͛˝̸�̯˝˝�͕ʓʴʴ�
пˉɧ�͛˝̸̝̤ɭʴʄ�ʓˉ�ɀ�ɧʓаɭ̝ɭˉ̯�̚ʴɀɡɭ�Đ̋ ̸�͕ʓʴʴ�
ɠɭ�̯ ̝ɀˉ̤̚˝̝̯ɭɧ�̯ ˝�ɀˉ˝̯ʎɭ̝�̯ ʓʽɭ�ɹ ʓ̤̯ɭˉʓˉʅ�ʓˉ�
˝ˉ�͔ʓʅ˝̝˝̸̤�ɧɭɠɀ̯ɭ̤�ɀɠ˝̸̯�̤ɡʓɭˉɡɭ�̯ɭɡʎˉ˝ʴ
˝ʅ ͛�̔ ɭɧʓɡʓˉɭ�̚ ʎʓʴ˝̤˝̚ʎ͛�ɀˉɧ�̤ ˝ɡʓɭ̯ ͛�v˝̝ɭ�
ʓʽ̚˝̝̯ɀˉ̯ʴ ͛�͛˝̸�͕ʓʴʴ�ʅɀʓˉ�ɀ�̤ɭˉ̤ɭ�˝ʄ�̯ʎɭ�
͕˝̝ʴɧ�͕ʎʓɡʎ�̤ʎɀ̚ɭɧ�̯ʎɭʓ̝�͔ʓɭ͕̤�ɀˉɧ�̯ʎɭʓ̝�
ɀ̝̚̚˝ɀɡʎ�̯˝�ʓˉ̯ɭʴʴɭɡ̸̯ɀʴ�ɧʓ̤ɡ˝͔ɭ̝ ͛
�̯�˝ˉɭ�ʴɭ͔ɭʴ�̯ʎʓ̤�ʓ̤�ɀ�ʎʓ̤̯˝̝͛�˝ʄ�ɠɭ͕ʎʓ̤ʯ

ɭ̝ɭɧ�ʽɭˉ�̤̯̝ʓɧʓˉʅ�̯ʎɭ�ɡ˝ʴ˝ˉʓɀʴ�ʴɀˉɧ̤ɡɀ̚ɭ�
͕ʓ̯ʎ�̚˝ʽ̚˝̸̤�̤ɭʴʄɀ̸̤̤̝ɀˉɡɭ�R̯�̝̚˝ɠɀɠʴ͛�
ɧ˝ɭ̤� ˉ˝̯� ̸̤̝̝̚ʓ̤ɭ� ̸̤� ̯ʎɀ̯� ̯ʎɭ̤ɭ� Dɭʴʴ˝͕̤�
͕˝̸ʴɧ�ˉ˝̯�ɀʴʴ˝͕�͕˝ʽɭˉ�̯˝�ɠɭɡ˝ʽɭ�ʽɭʽ
ɠɭ̝̤�˝ʄ�̯ʎɭʓ̝�Û˝ɡʓɭ̯ ͛�ɭ͔ɭˉ�̯ʎ˝̸ʅʎ�ʓ̯�ʎɀɧ�
ɠɭɭˉ�ʽɀɧɭ�Ô˝͛ɀʴ� ˝ˉʴ͛� ɠ͛� ̯ʎɭ��̤̤ɭˉ̯� ˝ʄ�
İ̸ɭɭˉ�ĉʓɡ̯˝̝ʓɀ��̤�̯ʓʽɭ�͕ɭˉ̯�˝ˉ�̯ʎɭ�ʽɭˉ�
ʓˉ�ɀ�ɡ̸̝̯�̄ ˝ɧ�̯ ˝�̯ ʎɭ�ʓˉ̯ɭʴʴɭɡ̸̯ɀʴ�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ�
˝ʄ�̯ ʎɭ�ʄɀʓ̝ɭ̝�̤ ɭ͚એ�͕ ˝̸ʴɧ�ɀʴʴ˝͕�ɀ�ʄɭ͕�͕ ˝ʽɭˉ�
̯˝�̤ ̸ɠʽʓ̯�̚ ɀ̚ɭ̝̤�̋ ˉ�̯ ʎɭ�ɡ˝ˉɧʓ̯ʓ˝ˉ�̯ ʎɀ̯�̯ ʎɭ͛�
͕ɭ̝ɭ�̝ ɭɀɧ�̋ ̸̯�̋ ˉ�̯ ʎɭʓ̝�ɠɭʎɀʴʄ�ɠ͛�̋ ˉɭ�̋ ʄ�̯ ʎɭʓ̝�
ʽɀʴɭ�ɡ˝ʴʴɭɀʅ̸ɭ̤
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Rˉ�ɀ�̤ɭˉ̤ɭ�̯ʎʓ̤�ʓ̤�ɀ�͕˝̝ʴɧ�͕ɭ�̯ʎʓˉʯ�͕ɭ�
ʯˉ˝͕�̯ʎ̝˝̸ʅʎ�̯ʎɭ�̚˝̸̚ʴɀ̝�ɧɭ̚ʓɡ̯ʓ˝ˉ̤�̝̚ɭ
̤ɭˉ̯ɭɧ�ʓˉ�ˉ˝͔ɭʴ̤�̯ʎɭɀ̯̝ɭ�пʴʽ̤�̯ɭʴɭ͔ʓ̤ʓ˝ˉ�
ɀˉɧઃʓˉɡ̝ɭɀ̤ʓˉʅʴ͛�̚˝̸̚ʴɀ̝ઃʎʓ̤̯˝̝͛�̚˝ɧ
ɡɀ̤̯̤�Ю̝˝̸ʅʎ�̯ ʎɭ�̤ ͕ʓ̝ʴʓˉʅ�ʄ˝ʅ�ɀˉɧ�ɧʓʽ�ʅɀ̤�
ʴɀʽ̤̚�̋ ʄ�ɡ˝̸ˉ̯ʴɭ̤̤�̔ ˝͔ʓɭ̤�͕ ɭ�ʎɀ͔ɭ�ʅʴʓʽ̤̚ɭɧ�
̤̯̝ɭɭ̯̤�ɹ ʓˉɭɧ�͕ ʓ̯ʎ�ʎ˝̝̤ɭɧ̝ɀ͕ˉ�ɡɀ̝̝ʓɀʅɭ̤�ɀˉɧ�
ʎɭɀ̝ɧ�̯ʎɭ�̸̝̤̯ʴɭ�˝ʄ�ɡ̝ʓˉ˝ʴʓˉɭ�̚ɭ̯̯ʓɡ˝ɀ̯̤
Đɭ̯�ɠɭɡɀ̸̤ɭ�˝ʄ�"˝˝̯ɭઑ̤�͕˝ˉɧɭ̝ʄ̸ʴ�ɀ̯̯ɭˉ

̯ʓ˝ˉ�̯˝�ʫ̸̤̯�̯ʎɭ�̝ʓʅʎ̯�ɧɭ̯ɀʓʴ�͕ɭ�ɀ̝ɭ�ɀʴʴ˝͕ɭɧ�
̯˝� ɡ˝ʽ̝̚ɭʎɭˉɧ� ̯ʎɭ� ͕˝̝ʴɧ� ̯ʎɀ̯� ɭ͚ʓ̤̯ɭɧ�
ɠɭʎʓˉɧ�̯ ʎɭ�̔ ɭʽɭ̤�Ċɭ�ɡ˝ʽɭ�̯ ˝�̸ ˉɧɭ̝̤̯ɀˉɧ�
̯ʎɭ� ̤ɭˉ̤ɭ� ˝ʄ� ̤ɭʴʄʓʽ̝̚˝͔ɭʽɭˉ̯� ̤ɡʓɭˉ̯ʓпɡ�
ʓˉΌ̸ʓ̝͛�ɀˉɧ�ʅɭˉ̸ʓˉɭ�͕ ˝ˉɧɭ̝ʽɭˉ̯�̯ ʎɀ̯�ɧ̝˝͔ɭ�
̯ʎɭ�ɧɭ̤ʓ̝ɭ�̋ ʄ�ɡ˝ʴ˝ˉʓ̤̯̤�ɀˉɧ�ʄ˝̸ˉɧʓˉʅ�ʄɀ̯ʎɭ̝̤�
˝ʄ�̯ʎɭ�ˉɀ̯ʓ˝ˉ�̯˝�ʽɭɭ̯�ʓˉ�̯ʎɭ�Ñʎʓʴ˝̤˝̚ʎʓɡɀʴ�
�̸̤̯̝ɀʴʓɀˉ�ɀˉɧ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯ʓɭ̤�̯˝�̚ɀ͛�ʄɭɭ̤�
ɡ˝ʽʽɭˉ̸̤̝ɀ̯ɭ� ͕ʓ̯ʎ� ̯ʎɭʓ̝� ̤̯ɀ̸̯̤� ɀˉɧ� ̯˝�
͕̝ʓ̯ɭ�ɀˉɧ�̸̚ɠʴʓ̤ʎ�̚ɀ̚ɭ̝̤�ʄ˝̝�̚˝̤̯ɭ̝ʓ̯ ͛
R̯�͕ɀ̤�ˉ˝̯�ɀʴ͕ɀ̤͛� ʓˉ̯ɭʴʴɭɡ̸̯ɀʴ� ʄɭ̝ʽɭˉ̯�

vɀˉ͛�ʽɭɭ̯ʓˉʅ̤�͕ɭ̝ɭ� ̤˝�̚˝˝̝ʴ͛� ɀ̯̯ɭˉɧɭɧ�
̯ʎɀ̯�̯ʎɭ�Û˝ɡʓɭ̯ʓɭ̤�̸̤̯̝сʴɭɧ�̯˝�̸̤̝͔ʓ͔ɭ�Rˉ�
ʽɀ̝ʯɭɧ�ɡ˝̸ˉ̯ɭ̝̚˝ʓˉ̯�̯ʎɭ̝ɭ�͕ɭ̝ɭ�ɀʴ̤˝�ʅʴʓ̯
̯ɭ̝ʓˉʅ�"˝ˉ͔ɭ̝̤ɀͥʓ˝ˉɭ̤�̯ʎɀ̯�͕ɭ̝ɭ�ʎɭʴɧ�˝ˉ�
ɀ�ʅ̝ɀˉɧ�̤ɡɀʴɭ�ੲ˝ˉɭ�ʎɭʴɧ�ʓˉ�̯ʎɭ�E̝ɭɀ̯�Mɀʴʴ�
˝ʄ�Û͛ɧˉɭ͛�íˉʓ͔ɭ̝̤ʓ̯͛�˝ˉ�ড়��ɡ̯˝ɠɭ̝�ড়ড়�
̝̚˝͔ʓɧɭ̤�ɀ�пˉɭ�ʄ̝˝ˉ̯�ɡ˝͔ɭ̝�̯˝�̯ʎɭ�ɠ˝˝ʯੳ�Rˉ�
̝ɭпˉɭɧ�ɭʴɭʅɀˉɡɭ�ɀ̯̯ɭˉɧɭɭ̤�͕ ˝̸ʴɧ�ɡɭʴɭɠ̝ɀ̯ɭ�
̯ʎɭ�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ�˝ʄ�ʓˉ̯ɭʴʴɭɡ̸̯ɀʴ�ɭˉɧɭɀ͔˝̸̝�
̯˝�̯ʎɭʓ̝�̤ʎɀ̝ɭɧ�ɠɭʴʓɭʄ�ʓˉ�̯ʎɭ�̸ˉ̯̝ɀʽʽɭʴʴɭɧ�
ɀʅ̝ʓɡ̸ʴ̸̯̝ɀʴ�ʓˉɧ̸̤̯̝ʓɀʴ�ɀˉɧ�ɡ̸ʴ̸̯̝ɀʴ�̚ ̝˝ʅ̝ɭ̤̤�
˝ʄ�ɀ�ˉɭ͕એ�ʴɀˉɧ�æ˝�ʅ̝ɀɡɭ�̸̤ɡʎ�˝ɡɡɀ̤ʓ˝ˉ̤�
ɭɀɡʎ� Dɭʴʴ˝͕� ͕ɀ̤� ɀʴʴ˝͕ɭɧ� ̯˝� ʓˉ͔ʓ̯ɭ� ̯͕˝�
ʄɭʽɀʴɭ�̝ɭʴɀ̯ʓ͔ɭ̤
Mɭ̝ɭ�̯ʎɭˉ�ʓˉ�̯ʎɭ�͕˝̝ɧ̤�˝ʄ�Ṳ̸̂ɀˉ�Ñ˝ˉɧ�

ʓˉ�ʎɭ̝�D˝̝ɭ͕˝̝ɧ�ʓ̤�ˉ˝�ɧ̝͛ɀ̤ɧ̸̤̯�ɡ̸ʴ̸̯̝ɀʴ�
ʎʓ̤̯˝̝͛�ɠ̸̯�̝ɀ̯ʎɭ̝�ɀ�̝˝ʴʴʓɡʯʓˉʅ�̝ɭɡʓ̯ɀʴ˝ʄ�
̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�ʄ˝̸̝̯ˉɭ̤�ɀˉɧ�̔ ʓ̤ʄ˝̸̝̯ˉɭ̤�ɭɠɠ̤�
ɀˉɧ�р˝͕̤�ʎʓʅʎ̤�ɀˉɧ�ʴ˝͕̤એ�R̯�ʓ̤�ɀ�ɡ˝ʽ̚ɭʴ
ʴʓˉʅ�̤ ̯˝̝ ͛�Ю̝˝̸ʅʎ�̯ ʎɭ̤ɭ�̚ ɀʅɭ̤�͕ ɭ�̔ ɭɭ̯�̯ ʎɭ�
ʓˉ̤̚ʓ̝ɭɧ�ɀʽɀ̯ɭ̸̝̤�ੲɀ͔ʓɧʴ͛�ɡ˝ʴʴɭɡ̯ʓˉʅ�̯ʎɭʓ̝�
ʄ˝̤̤ʓʴ̤�ɠɭɭ̯ʴɭ̤�ɀˉɧ�̚ʴɀˉ̯̤ੳ� ̯ʎɭ�ɭʽɭ̝ʅʓˉʅ�

̝̚˝ʄɭ̤̤ʓ˝ˉɀʴ̤� ੲɀ̤̯̝˝ˉ˝ʽɭ̝̤� ̸̤̝͔ɭ͛˝̝̤�
ʅɭ˝ʴ˝ʅʓ̤̯̤�ɠ˝̯ɀˉʓ̤̯̤�ɀˉɧ�ɭˉʅʓˉɭɭ̝̤ੳ�ɀˉɧ�
ɠ͛�̯ʎɭ�ɭˉɧ�˝ʄ�̯ʎɭ�ঢ়̯ʎ�ɡɭˉ̸̯̝ ͛�ɀˉɧ�ʓˉ�ɀ�̤ʓʅˉ�
˝ʄ�̯ʓʽɭ̤�̯˝�ɡ˝ʽɭ�̯ʎɭ�ɀɡɀɧɭʽʓɡ̤
Юɭ͛� ͔ɀ̝ʓɭɧ� ʓˉ� ɡʎɀ̝ɀɡ̯ɭ̝� ɀˉɧ� ʓˉ̯ɭʴʴɭɡ

̸̯ɀʴ�ɡɀ̚ɀɡʓ̯ ͛�Û˝ʽɭ�͕ɭ̝ɭ�ɡ˝ʽ̚ɭ̯ʓ̯ʓ͔ɭ�ɀˉɧ�
пɭ̝ɡɭʴ͛�̝̚˝̯ɭɡ̯ʓ͔ɭ�˝ʄ�̯ʎɭʓ̝�̝ɭ̤ɭɀ̝ɡʎ��̯ʎɭ̝̤�
͕ɭ̝ɭ�̔ ˝̝ɭ�̋ ̚ɭˉ�ʓˉ�̯ ʎɭʓ̝�ɀ̝̚̚˝ɀɡʎ�̯ ˝�ʓˉΌ̸ʓ̝ ͛�
"˝˝̯ɭ�ɡɭˉ̯̝ɭ̤�ʎɭ̝�ʎʓ̤̯˝̝͛�˝ʄ�̯ʎɭ�̤ɡʓɭˉ̯ʓпɡ�
ɭ̤̯ɀɠʴʓ̤ʎʽɭˉ̯�˝ˉ�̯ʎɭ�рɭ̤ʎ�ɠʴ˝˝ɧ�ɀˉɧ�̯ɭʽ
̚ɭ̝ɀʽɭˉ̯�˝ʄ�̯ʎɭ�̚ɀ̝̯ʓɡʓ̚ɀˉ̯̤�ˉ˝̯�ʫ̸̤̯�˝ˉ�
̯ʎɭ�ʓɧɭɀ̤�̯ʎɀ̯�̯ʎɭ͛�ɭ̤̚˝̸̤ɭɧ�Ċɭ�ʽɭɭ̯�̝ɭɀʴ�
̚ɭ˝̚ʴɭ�̤˝ʽɭ�̤ˉ˝˝̯ ͛�̤˝ʽɭ�ɭˉʅɀʅʓˉʅ�̤˝ʽɭ�
ɧ̸ʴʴ� ̤˝ʽɭ� ̝ɭ̤̚ɭɡ̯ɀɠʴɭ� ̤˝ʽɭ� ɧ˝͕ˉ̝ʓʅʎ̯�
̸ˉɭ̯ʎʓɡɀʴ�ɠ̸̯�ˉɭɀ̝ʴ͛�ɀʴʴ�˝ʄ�̯ʎɭʽ�ʓˉ̤ɀ̯ʓɀɠʴ͛�
ɡ̸̝ʓ˝̸̤�̋ ̝�ɀ̯�ɹ ɭɀ̤̯�ʄɭɭʴʓˉʅ�̯ ʎɭ�̄ ɭɭɧ�̯ ˝�ɠɭʎɀ͔ɭ�
̤˝�ʓˉ�ʄ̝˝ˉ̯�˝ʄ�˝̯ʎɭ̝̤
Û̸ɡʎ� ɀ� ɡ˝ʴ˝̸̝ʄ̸ʴ� ˉɀ̝̝ɀ̯ʓ͔ɭ� ̤ʎ˝̸ʴɧ� ɠɭ�

ɭˉ˝̸ʅʎ�̯ ˝�ɀ̤ʯ�̋ ʄ�ɀ�ʎʓ̤̯˝̝͛�̋ ʄ�̯ ʎɭ�ɭʽɭ̝ʅɭˉɡɭ�
˝ʄ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�
!̸̯�ɠɭ̯͕ɭɭˉ�̯ʎɭ�ɡ˝͔ɭ̝̤�˝ʄ�̯ʎʓ̤�ɀɠ̤˝̝ɠʓˉʅ�
ɠ˝˝ʯ�ʴʓɭ̤�̤˝ʽɭ̯ʎʓˉʅ�ɭʴ̤ɭ�Mʓ̤̯˝̝͛�ʓ̤�ʽ˝̝ɭ�
̯ʎɀˉ�ɀ�̯̝ɀ͔ɭʴ�ʅ̸ʓɧɭ�̯˝�ɀ�ʄ˝̝ɭʓʅˉ�ɡ˝̸ˉ̯̝ ͛�Rˉ�
̯ʎɭ�͕˝̝ɧ̤� ˝ʄ� ɀˉ˝̯ʎɭ̝� ʅ̝ɭɀ̯� ˉ˝͔ɭʴʓ̤̯� ̯ʎɭ�
ɠʴɀɡʯ� �ʽɭ̝ʓɡɀˉ� ɀ̸̯ʎ˝ ̝� fɀʽɭ̤� !ɀʴɧ͕ʓˉ�
Ñɭ˝̚ʴɭ�ɀ̝ɭ�̯̝ɀ̚̚ɭɧ�ʓˉ�ʎʓ̤̯˝̝͛�ɀˉɧ�ʎʓ̤̯˝̝͛�
̯̝ɀ̚̚ɭɧ� ʓˉ� ̯ʎɭʽએ� Mʓ̤̯˝̝͛� ʓ̤� ˉ˝̯� ʫ̸̤̯� ɀ�
Ό̸ɀʓˉ̯�̚ʴɀɡɭ�̯˝�͔ʓ̤ʓ̯�R̯�ʎɀ̤�ʽɀɧɭ�̯ʎɭ�͕˝̝ʴɧ�
ʓˉ�͕ʎʓɡʎ�͕ɭ�ʴʓ͔ɭ�̯˝ɧɀ͛�ɀˉɧ�ɠɭɡʯ˝ˉ̤�̯˝�̯ʎɭ�
ʄ̸̸̯̝ɭ�͕ʎʓɡʎ�ɀ͕ɀʓ̯̤
Rˉ�̯ʎɭ�͔ʓɭ͕�˝ʄ�ɀˉ�ʓˉɡ̝ɭɀ̤ʓˉʅ�ˉ̸ʽɠɭ̝�˝ʄ�

�̸̤̯̝ɀʴʓɀˉ�ʎʓ̤̯˝̝ʓɀˉ̤�̯ ʎɭ�͕ ˝̝ʴɧ�̯ ʎɀ̯�ʄ̝ɀʽɭ̤�
ʽ̸ɡʎ� ˝ʄ� "˝˝̯ɭઑ̤� ɠ˝˝ʯઃɡ˝ʴ˝ˉʓɀʴ� ̤˝ɡʓ
ɭ̯͛ઃʎɀ̤�ɠɭɡ˝ʽɭ�ɭʽɠɭɧɧɭɧ�ʓˉ�ɀ�ɡ˝ʴ˝ˉʓɀʴʓ̤̯એ�
ʽɭˉ̯ɀʴʓ̯͛�̯ʎɀ̯�ɡ˝ˉ̯ʓˉ̸ɭ̤�̯˝�̚ɭ̝ʽɭɀ̯ɭ�ɡ˝ˉ
̯ɭʽ̚˝̝ɀ̝͛��̸̤̯̝ɀʴʓɀˉ�̤˝ɡʓɭ̯ ͛�R̯�ʓ̤�ɀ̝ʅ̸ɭɧ�
̯ʎɀ̯�̯ʎɭ�ʓɧɭɀ̤�ɭ̤̚˝̸̤ɭɧ�ɠ͛�̯ʎɭ̤ɭ�̚ʓʴʴɀ̝̤�˝ʄ�
̯ʎɭ�̤ ɡʓɭˉ̯ʓпɡ�ɀˉɧ�̚ ʎʓʴ˝̤˝̚ʎʓɡɀʴ�ɡ˝ʽʽ̸ˉʓ̯͛�
ʽ˝̝ɭ�̯ ʎɀˉ�ɀ�ɡɭˉ̸̯̝͛�ɀʅ˝�ʎɭʴ̚�̯ ˝�ɭ͚̚ʴɀʓˉ�̯ ʎɭ�
ɡ̸ʴ̸̯̝ɀʴ�ɀ̸̤̤ʽ̯̚ʓ˝ˉ̤�̯ ʎɀ̯�̚ ̝ɭ͔ɀʓʴ�̯ ˝ɧɀ ͛�Юɭ�
ɡ˝ʽʽʓ̯ʽɭˉ̯�̯˝�̯ʎɭ�.̸̝˝̚ɭɀˉ�ɭ͚̚ʴ˝ʓ̯ɀ̯ʓ˝ˉ�
˝ʄ�ɀ�ˉɭ͕એ�ɡ˝̸ˉ̯̝͛�̯ʎɀ̯�̸ˉɧɭ̝ʴɀ͛�̤˝�ʽɀˉ͛�
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˝ʄ�̯ʎɭ�ɀɡ̯ʓ͔ʓ̯ʓɭ̤�˝ʄ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�ʓ̤�ˉ˝͕�
ʓˉɡ̝ɭɀ̤ʓˉʅʴ͛�ɧɭˉ˝̸ˉɡɭɧ�ɠ͛�ɡ̝ʓ̯ʓɡ̤�ʓˉ�̯ɭ̝ʽ̤�
˝ʄ�ʓˉ͔ɀ̤ʓ˝ˉ�ɧʓ̤̚˝̤ʓ̯ʓ˝ˉ�ɀˉɧ�̸̤ɠʫ̸ʅɀ̯ʓ˝ˉ
�ɠ˝̝ʓʅʓˉɀʴ��̸̤̯̝ɀʴʓɀˉ̤�ʎɀ͔ɭ�ʴɭɧ�̯ʎɭ�͕ɀ͛�

ʓˉ�ɧɭʽɀˉɧʓˉʅ�̯ʎɀ̯�̸̯̝̯ʎ̯ɭʴʴʓˉʅ�ɀɠ˝̸̯�˝̸̝�
ʎʓ̤̯˝̝͛�ˉɭɭɧ̤�̯˝�ɠɭ�ɡɭˉ̯̝ɀʴ�̯˝�ɀˉ͛�ʽɭɀˉʓˉʅ
ʄ̸ʴ�̝ɭɡ˝ˉɡʓʴʓɀ̯ʓ˝ˉ��ˉɧ�̯ʎɭ͛�ɀ̝ɭ�̝ʓʅʎ̯�Ċɭ�
ˉɭɭɧ�̯ ˝�ɹ ˝˝ʯ�ɀ̯�̋ ̸̝�̚ ɀ̤̯�͕ ʓ̯ʎ�ɭ͛ɭ̤�͕ ʓɧɭ�̋ ̚ɭˉ
íˉɧɭ̝̤̯ɀˉɧʓˉʅ�͕ ʎɀ̯�̔ ˝̯ʓ͔ɀ̯ɭɧ�̯ ʎɭ�̔ ɭʽ

ɠɭ̝̤�˝ʄ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�ʓ̤�ˉ˝̯�ɀ�ɠɀɧ�̚ʴɀɡɭ�
̯˝�ɠɭʅʓˉ�̯ʎʓ̤�̯ɀ̤ʯ�Mɭ̝ɭ�ɀ̝ɭ�̯ʎ˝̤ɭઃʽɀˉ ͛�
ʴʓ̯ɭ̝ɀʴʴ ͛�ɡ˝ʴ˝ˉʓ̤̯̤ઃ͕ʎ˝�ɭ͚ɭʽ̚ʴʓпɭɧ�̯ʎɭ�
.ˉʴʓʅʎ̯ɭˉʽɭˉ̯�͔ ɀʴ̸ɭ̤�ɀˉɧ�̚ ̝˝ʅ̝ɭ̤̤ʓ͔ɭ�ʓɧɭɀʴ̤�
˝ʄ�̤˝ɡʓɭ̯ ͛�͕ʎʓʴ̤̯�ʎ˝ʴɧʓˉʅ�ʄɀ̤̯�̯˝�ɀ�̝ɀˉʅɭ�˝ʄ�
ɧɭɭ̤̚ɭɀ̯ɭɧ� ̝̚ɭʫ̸ɧʓɡɭ̤� ɀɠ˝̸̯� ̝ɀɡʓɀʴ� ɀˉɧ�
ɡ̸ʴ̸̯̝ɀʴ�ɧʓаɭ̝ɭˉɡɭ̤�Юɭ�ɠ˝˝ʯ�ʓˉ̤̚ʓ̝ɭ̤�˝ˉɭ�
̯˝�ʅ˝�ɠɭ͛˝ˉɧ� ̯ʎɭ� ̯ɭ͚̯� ɀˉɧ� ̯˝� ʄ˝ʴʴ˝͕� ̯ʎɭ�
ʄ˝˝̯ˉ˝̯ɭ�̯̝ɀʓʴ
Юɀˉʯ̤�̯˝�"˝˝̯ɭ�R�ɧʓ̤ɡ˝͔ɭ̝ɭɧ�̯ʎɀ̯�̯ʎɭ�

п̝̤̯� ̚ɀ̚ɭ̝� ̯˝� ̯ʎɭ� ˉɭ͕ʴ͛� ʄ˝̝ʽɭɧ� Ñʎʓʴ˝
̤˝̚ʎʓɡɀʴ�Û˝ɡʓɭ̯͛�͕ ɀ̤�̯ ˝�ɠɭ�̚ ̝ɭ̤ɭˉ̯ɭɧ�ɠ͛�̯ ʎɭ�
̸̤̝ʅɭ˝ˉ� ɀˉɧ�ʽɭ̝ɡʎɀˉ̯��ʴɭ͚ɀˉɧɭ̝�!ɭ̝̝ ͛�
M˝͕ɭ͔ɭ ̝�ʎɭ�͕ɀ̤�ɡɀʴʴɭɧ�̸̚˝ˉ�̯˝�ʽɀʯɭ�ɀˉ�
ɭ͚̚ʴ˝̝ɀ̯˝̝͛�͔˝͛ɀʅɭ�̯˝�!ɀ̯ɭʽɀˉ̤�!ɀ͛�ɀˉɧ�
̤˝�̯ ʎɭ��ÛĊ�Û̸̝̚ɭʽɭ�"˝̸̝̯�f̸̤̯ʓɡɭ�!ɀ̝̝˝ˉ�
Dʓɭʴɧ�̤̯ɭ̚̚ɭɧ�ʓˉৡ০
Dʓɭʴɧ�͕ɀ̤�ɀ�̚ʴ̸ʽ̚�ʽɀˉ�͕ʎ˝�ɭ̸͚ɧɭɧ�ɀ�

ʄ̝ʓɭˉɧʴ͛�ɧɭʽɭɀˉ˝̸̝�ɀʴ̯ʎ˝̸ʅʎ�ʓˉ�ɡ˝ʽʽ˝ˉ�
͕ʓ̯ʎ�̔ ɀˉ͛�̋ ʄ�ʎʓ̤�ɡ˝̸ˉ̯ɭ̝̚ɀ̝̯̤�ʎɭ�͕ ɀ̤�̚ ̝˝ˉɭ�
̯˝�п̯̤�˝ʄ�ʓ̝ɀ̤ɡʓɠʴɭ�ʫɭɀʴ˝̸̤͛�˝ˉ�˝ɡɡɀ̤ʓ˝ˉ�Mɭ�
ʽɀɧɭ�ɀ�ʽɀʫ˝̝�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ�̯˝�ʓɧɭˉ̯ʓʄ͛ʓˉʅ�
ˉɭ͕�̤̚ɭɡʓɭ̤�˝ʄ�̚ʴɀˉ̯̤�ʓˉ��ÛĊ�.͔ɭˉ�̯˝ɧɀ ͛�
˝ˉɭ�͕ ʓʴʴ�̋ оɭˉ�пˉɧ�̯ ʎɭ�ɀɠɠ̝ɭ͔ʓɀ̯ʓ˝ˉ�B. Field�
ʓˉ�ɠ˝̯ɀˉʓɡɀʴ�ʴʓ̯ɭ̝ɀ̸̯̝ɭ�!̸̯�ʎʓ̤�̯ɀʴʯ�˝ˉ�̯ʎʓ̤�
˝ɡɡɀ̤ʓ˝ˉ�͕ ɀ̤�̄ ˝̯�ɀɠ˝̸̯�Boronia anemonifolia�
Ôɀ̯ʎɭ̝�ʎɭ�̯˝˝ʯ�̯ʎɭ�˝̚̚˝̸̝̯ˉʓ̯͛�̯˝�̝̚ɭ̤ɭˉ̯�
ʎʓ̤�ɀ̤̤ɭ̤̤ʽɭˉ̯�˝ʄ�̯ʎɭ��ɠ˝̝ʓʅʓˉɭ̤�˝ʄ��ɭ͕�

ਘਝાÛɭɭ�"ʴɭʽɭˉ̤�ড়�੶.ɧ
ਘਞાÛɭɭ�Dʓɭʴɧ�ੲড়ੳ
ਘਟાÔɭɀɧɭ̝̤�ʽʓʅʎ̯�ɠɭ�ʓˉ̯ɭ̝ɭ̤̯ɭɧ�̯˝�̚ɭ̸̝̤ɭ�̯ʎɭ�ɡ˝ʴʴɭɡ̯ʓ˝ˉ�˝ʄ�̚ɀ̚ɭ̝̤�˝ˉ��ɠ˝̝ʓʅʓˉɀʴ�̯ʎɭʽɭ̤�ʓˉ�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�
̸̚ɠʴʓɡɀ̯ʓ˝ˉ̤�ʄ̝˝ʽ�ড়�ɀ̯�ʎ̯̯̤͕͕̚ ͕̝˝͛ɀʴ̤˝ɡ˝̝ʅɀ̸ɀɠ˝̝ʓʅʓˉɀʴʎ̯ʽʴʎ̯̯̤͕͕̚ ͕̝˝͛ɀʴ̤˝ɡ˝̝ʅɀ̸ɀɠ˝̝ʓʅʓˉɀʴʎ̯ʽʴ�੶.ɧ

M˝ʴʴɀˉɧ�ɀˉɧ�ĉɀˉ�(ʓɭʽɭ ઑ̤̄�mɀˉɧએ�Mʓ̤�̯ɀʴʯ�
͕ɀ̤�ɧɭʴʓ͔ɭ̝ɭɧ�˝ˉ�ˉɧ�fɀˉ̸ɀ̝͛�ড়ৡ১�R�ʎɀ͔ɭ�
ˉ˝͕�̝ɭɀɧ�̯ʎɀ̯�̚ɀ̚ɭ ̝�R̯�͕ɀ̤�ɧʓ̤ɡ˝ʽʄ˝̝̯ʓˉʅ
Dʓɭʴɧ�ʎ͛̚˝̯ʎɭ̤ʓ̤ɭɧ�̯ ʎɀ̯�̯ ʎɭ�ɡ˝ʴ˝ˉ͛ઑ̤��ɠ˝

̝ʓʅʓˉɀʴ�̚ ɭ˝̚ʴɭ�͕ ɭ̝ɭ�̋ ʄ�.̯ʎʓ˝̚ʓɀˉ�̋ ̝ʓʅʓˉ�Юɭ͛�
͕ɭ̝ɭ�ɀˉ�ʓˉʄɭ̝ʓ˝̝�ʎ̸ʽɀˉ�̤̚ɭɡʓɭ̤�˝ʄ�ɧɭʅɭˉɭ̝
ɀ̯ɭ�ɡʎɀ̝ɀɡ̯ɭ ̝�̄ ˝̯�ɀɠʴɭ�̯ ˝�ɠɭ�ɡʓ͔ʓʴʓ̤ɭɧ�ɠ͛�ɀˉ͛�
ɀɡ̯�̋ ʄ�ʯʓˉɧˉɭ̤̤�ɠ͛�̯ ʎɭ�̄ ɭ͕ɡ˝ʽɭ̝̤�Юɭ�ɹ ˝ɡɀʴ�
ˉɀ̯ʓ͔ɭ�̚ɭ˝̚ʴɭ̤�͕ʎ˝ʽ�ʎɭ�ʎɀɧ�̸̤̯ɧʓɭɧ�͕ɭ̝ɭ�
̯˝�ʎʓ̤�ʽʓˉɧ�ɠɀ̝ɠɀ̝˝̸̤�̤ɀ͔ɀʅɭ̤�̸ˉɀ̤ʎɀʽɭɧ�
ɠ͛�̯ʎɭʓ̝�ˉɀʯɭɧˉɭ̤̤
Dʓɭʴɧ�͕ ʎ˝�ʎɀɧ�̔ ɭ̯�Ċʓʴʴʓɀʽ�Ċ˝̝ɧ̤͕˝̝̯ʎ�

ɀˉɧ�̯ ˝˝ʯ�ʓʽʽ˝ɧɭ̤̯�̚ ̝ʓɧɭ�ʓˉ�ʎʓ̤�ɠɀˉɀʴ�̚ ˝ɭ̯̝ ͛�
ɡ˝ˉɡʴ̸ɧɭɧ�ʎʓ̤�ɀɧɧ̝ɭ̤̤
�̤� ʓˉ� ̯ʎɭ� ɭ͛ɭ� ˝ʄ� �ɀ̸̯̝ɭ� ʎɭ� ʎɀ̤� ʴʓ͔ɭɧ�
Û˝�ʓˉ�̯ʎɭ�ɭ͛ɭ�˝ʄ��ɀ̸̯̝ɭ�ʴɭ̯�ʎʓʽ�ɧʓɭ

Юɀ̯� ̸̤̚̚˝̤ɭɧʴ͛� ̝ɀ̯ʓ˝ˉɀʴʓ̤̯� ͔ʓɭ ͕� ̝̚ɭ
̤ɭˉ̯ɭɧ� ɠ͛� ɀ� ʄ˝̸ˉɧʓˉʅ� ʽɭʽɠɭ̝� ˝ʄ� ̯ʎɭ�
Ñʎʓʴ˝̤˝̚ʎʓɡɀʴ�Û˝ɡʓɭ̯ ͛�ʓ̤�ɀ�ɡ˝ˉʄ̝˝ˉ̯ʓˉʅ�̯ ̸̝̯ʎ�
̯˝� ʄɀɡɭ�!̸̯� ʓ̯� ʓ̤�ˉ˝̯� ̯ʎɭ�˝ˉʴ͛� ̸̯̝̯ʎ�D˝ ̝�
ɠɭ̯͕ɭɭˉ�ড়�ɀˉɧ�ঢ়�Û˝ɡʓɭ̯͛�ʽɭʽɠɭ̝̤�
̤˝̸ʅʎ̯�˝ˉ�ˉ̸ʽɭ̝˝̸̤�˝ɡɡɀ̤ʓ˝ˉ̤� ̯˝�̸ˉɧɭ̝
̤̯ɀˉɧ�̯ʎɭ�̤˝ɡʓɀʴ�̸̤̯̝ɡ̸̯̝ɭ̤�ʴɀˉʅ̸ɀʅɭ̤�ɀˉɧ�
ɡ̸ʴ̸̯̝ɭ̤� ˝ʄ� ̯ʎɭ� �ɠ˝̝ʓʅʓˉɀʴ� ̚ɭ˝̚ʴɭ̤� ͕ʓ̯ʎ�
͕ʎ˝ʽ�̯ ʎɭ͛�ʎɀɧ�ɡ˝ˉ̯ɀɡ̯�Юɭ�ʎʓ̤̯˝̝ ͛�ɀˉ̯ʎ̝˝
̚˝ʴ˝ʅ͛�ɀˉɧ�̤ ˝ɡʓɭ̯ɀʴ�̯ ̝ɭɀ̯ʽɭˉ̯�̋ ʄ��ɠ˝̝ʓʅʓˉɀʴ�
̚ɭ˝̚ʴɭ̤�͕ɀ̤�ɀ�̚ʴɀɡɭ�˝ʄ�ɡ˝ˉ̯ɭ̤̯ɭɧ�͔ʓɭ͕̤�ɀˉɧ�
͔ɀ̝ʓɭɧ�ɭʽ˝̯ʓ˝ˉ̤ৡ২
v˝̤̯�ʽɭʽɠɭ̝̤�̤ʎɀ̝ɭɧ�Dʓɭʴɧઑ̤�͔ʓɭ͕�̯ʎɀ̯�

̯ʎɭ� ɡ˝ˉ̯ʓˉɭˉ̯ઑ̤� Rˉɧʓʅɭˉ˝̸̤� ̚ɭ˝̚ʴɭ� ͕ɭ̝ɭ�
ɧ˝˝ʽɭɧ�̯ ˝�ɭ͚̯ʓˉɡ̯ʓ˝ˉ�M˝͕ɭ͔ɭ ̝�͕ ʎʓʴ̤̯�̔ ɀˉ͛�
ɀɡɡɭ̯̚ɭɧ�̯ʎɀ̯�ɡ˝ˉɡʴ̸̤ʓ˝ˉ�͕ʓ̯ʎ�ɭΌ̸ɀˉʓʽʓ̯͛�
ੲɀˉɧ�̯ ̸̝ˉɭɧ�ɀ�ɠʴʓˉɧ�ɭ͛ɭ�̯ ˝�ʄ̝˝ˉ̯ʓɭ̝�͕ ɀ̝̤�ɀˉɧ�
ʽɀ̤̤ɀɡ̝ɭ̤ੳ�˝̯ʎɭ̝̤�ʅɭˉ̸ʓˉɭʴ͛�ʄɀ̤ɡʓˉɀ̯ɭɧ�ɠ͛�
�ɠ˝̝ʓʅʓˉɀʴ�ɡ̸ʴ̸̯̝ɭ̤�͕ɭ̝ɭ�ɧʓ̤ʽɀ͛ɭɧ�Юɭ̝ɭ�
͕ɀ̤�ɀ�̤ɭˉ̤ɭ�˝ʄ�ʴ˝̤̤�Ċ˝̸ʴɧ�̯ʎɀ̯�͕ɭ�ʎɀɧ�ɀ�
̝ɭɡ˝̝ɧ�˝ʄ�͕ʎɀ̯�̯ʎɭ͛�̝ɭɀʴʴ͛�ɀ̝ɭ�ɠɭʄ˝̝ɭ�̯ʎɭ͛�
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̚ɀ̤̤�ɀ͕ɀ͛�ʄ̝˝ʽ�ɀʽ˝ˉʅ�̸̤એ�ɡ˝ˉɡʴ̸ɧɭɧ�f˝ʎˉ�
D̝ɀ̤ɭ ̝�ɀ�ʎɭɀɧʽɀ̤̯ɭ̝�ʄ̝˝ʽ�vɀʓ̯ʴɀˉɧ�͕ʎ˝̤ɭ�
ɠ˝˝ʯ�δȷ��Ȫʧ˧ɝɏɝʓȷˮ�ʧɎ��ȷ̟�Ýʧ̂˹ɘ�ČȊɾȷˮ�͕ ˝ˉ�
̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�̝̚ʓͥɭ�ʓˉ�ড়ড়
Юɭ�ɀʽɀ̯ɭ̸̝�ɭ̯ʎˉ˝ʴ˝ʅʓ̤̯�Ô˝ɠɭ̝̯�Mɀʽ

ʓʴ̯˝ˉ� vɀ̯ʎɭ͕̤� ͕ɀ̤� ̯ʎɭ� Ô˝͛ɀʴ� Û˝ɡʓɭ̯͛�
ʽɭʽɠɭ̝�͕ʎ˝�̝̚˝ɠɀɠʴ͛�ɭ͚ʎʓɠʓ̯ɭɧ�̯ʎɭ�ʽ˝̤̯�
ɡ˝ʽ̸̚ʴ̤ʓ͔ɭ�ʓˉ̯ɭ̝ɭ̤̯�ʓˉ��ɠ˝̝ʓʅʓˉɀʴ�ɡ̸ʴ̸̯̝ɭ�
Mɭ�̸̚ɠʴʓ̤ʎɭɧ�ˉ˝�ʄɭ͕ɭ̝�̯ʎɀˉ��̚ɀ̚ɭ̝̤�ʓˉ�
̯ʎɭ�Journal of the Royal Society�ɠɭ̯͕ɭɭˉ�ড়ঢ়ৗ�
̯˝�ঢ়�Mɭ�͕ɀ̤�ɀ�ɧɭɧʓɡɀ̯ɭɧ�̝ɭ̤ɭɀ̝ɡʎɭ ̝��̝�
̚ɭ̝ʎɀ̤̚�̄ ˝̯�Юɀˉʯ̤�̯ ˝�"˝˝̯ɭ�͕ ɭ�ɀʴ̤˝�ʯˉ˝͕�
̯ʎɀ̯�vɀ̯ʎɭ͕̤�̤ ̯ɀˉɧ̤�ɀɡɡ̸̤ɭɧ�̋ ʄ�̤ ̯ɭɀʴʓˉʅ�̯ ʎɭ�
ʓˉ̯ɭʴʴɭɡ̸̯ɀʴ�̝̚˝̚ɭ̝̯͛�˝ʄ�˝̯ʎɭ̝̤�ɀˉɧ�̝̚ɭ̤ɭˉ̯
ʓˉʅ�ʓ̯�ɀ̤�ʎʓ̤�̋ ͕ˉ�̝ ˝̸̯ʓˉɭʴ͛�ʄɀʴ̤ʓʄ͛ʓˉʅ�ʎʓ̤�пɭʴɧ�
ˉ˝̯ɭ̤�ɀˉɧ�ɀɡ̯ʓˉʅ�ʄ˝̝�ʎʓ̤�̋ ͕ˉ�̚ ɭɡ̸ˉʓɀ̝͛�ʅɀʓˉ�
ʓˉ� ʎʓ̤� ̝˝ʴɭ� ɀ̤� ̸̤̝͔ɭ͛˝ ̝�Mɭ�͕ɀ̤� ɀ� ɧɭɭ̚ʴ͛�
рɀ͕ɭɧ�ɡʎɀ̝ɀɡ̯ɭ ̝
Ñɭ̝ʎɀ̤̚� ɀ�ʽ˝̝ɭ� ʓʽ̝̚ɭ̤̤ʓ͔ɭ�͕ʓ̯ˉɭ̤̤� ̯˝�

�ɠ˝̝ʓʅʓˉɀʴ�ɹ ʓʄɭ�͕ ɀ̤�vɀ̝͛�vɀ̝̯ʎɀ�.͔ɭ̝ʓ̯̯�̯ ʎɭ�
vʓ̤̯̝ɭ̤̤ʓˉ"ʎɀ̝ʅɭ�˝ʄ�Eʓ̝ʴ̤�ɀ̯�̯ʎɭ�Û̸̚ɭ̝ʓ˝̝�
Ñ̸ɠʴʓɡ� Ûɡʎ˝˝ʴ� ʓˉ�Ñɀ̝̝ɀʽɀ̯̯ɀ� .͔ɭ̝ʓ̯̯� ɀˉ�
ɀɧʽʓ̝ɭ̝�˝ʄ��ɠ˝̝ʓʅʓˉɀʴ�ɡ̸ʴ̸̯̝ɭ�͕ʎ˝�̯ɀʴʯɭɧ�
̯˝�̯ ʎɭʽ�ɭ͚̯ɭˉ̤ʓ͔ɭʴ ͛�ɀʴʽ˝̤̯�̤ ʓˉʅʴɭʎɀˉɧɭɧʴ͛�
̝̚ɭ̤ɭ̝͔ɭɧ�ʽ̸ɡʎ�˝ʄ�̯ʎɭ�E̸ˉɧ̸ˉʅ̸̝̝ɀ�ʴɀˉ
ʅ̸ɀʅɭ�ʄ˝̝�̚˝̤̯ɭ̝ʓ̯ ͛�Ûʎɭ�͕ɀ̤�ɀɠʴɭ�̯˝�ʎɀ͔ɭ�
ʎɭ̝�̝ɭ̤ɭɀ̝ɡʎ�̝̚ɭ̤ɭˉ̯ɭɧ�̯˝�̯ʎɭ�Û˝ɡʓɭ̯͛�ɠ͛�
vɀ̯ʎɭ͕̤�ʓˉ�ঢ়�vɀ̯ʎɭ͕̤�̸̚ɠʴʓ̤ʎɭɧ�ʎɭ̝�
̚ɀ̚ɭ̝�ɀ̤�ʎʓ̤�˝͕ˉ�ʓˉ�̯ʎɭ�Proceedings of the 
American Philosophical Society�̯ ʎɭ�̄ ɭ͚̯�͛ ɭɀ ̝ৡ৩�
æ̸̝ɭ�̯˝�ʄ˝̝ʽ�ʎɭ�ʅɀ͔ɭ�ˉ˝�ɀɡʯˉ˝͕ʴɭɧʅɭʽɭˉ̯�
˝ʄ�.͔ɭ̝ʓ̯̯ઑ̤�̝ɭ̤ɭɀ̝ɡʎৢয়
D˝̝�̯ ʎɭ̤ɭ�ʓˉ̤ʓʅʎ̯̤�ɀˉɧ�̔ ɀˉ͛�̋ ̯ʎɭ̝̤�R�ɀʽ�

ɧɭʴʓʅʎ̯ɭɧ�̯ʎɀ̯�Knowledge for a Nation�ʎɀ̤�
ɠɭɭˉ�͕̝ʓ̯̯ɭˉ�!̸̯�ʓˉ�̸̯̝̯ʎ�̯ʎʓ̤�̯ʎ˝̸ʅʎ̯ʄ̸ʴ�
ɀˉɧ�̝ɭɀɧɀɠʴɭ�ʎʓ̤̯˝̝͛�ɡ˝̸ʴɧ�ʎɀ͔ɭ�ɠɭɭˉ�ɀ̯̚ʴ͛�
̯ʓ̯ʴɭɧ�Knowledge of a Nation� R̯�ʽɀ̝ʯ̤�ɀˉ�
ʓʽ̚˝̝̯ɀˉ̯�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ�̯˝�̸ˉɧɭ̝̤̯ɀˉɧʓˉʅ�

ਘਠાÛɭɭ�vɀ̯ʎɭ͕̤�ੲঢ়ੳ
ਙਗાÛɭɭ�Rʴʴɭ̝̯�ੲੳ

̯ʎɭ�ʎ˝̚ɭ̤�ɀˉɧ�ɧʓ̤ɀ̚̚˝ʓˉ̯ʽɭˉ̯̤�ɡ˝ˉрʓɡ̯̤�
ɀˉɧ�ɡɀʽɀ̝ɀɧɭ̝ʓɭ�ɡʎɀʴʴɭˉʅɭ̤�ɀˉɧ�ɀɡʎʓɭ͔ɭ
ʽɭˉ̯̤� ˝ʄ� ̯ʎɭ� ʓˉ̯ɭʴʴɭɡ̸̯ɀʴ� ʴɭɀɧɭ̝̤ʎʓ̚� ˝ʄ�
�ÛĊ�ɀ̤�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�ʽɭʽɠɭ̝̤�̤˝̸ʅʎ̯�̯˝�
̯̝ɀˉ̤̚ʴɀˉ̯�̯ʎɭ�ʴɀ̯ɭ̤̯�ʓɧɭɀ̤�ʄ̝˝ʽ�.̸̝˝̚ɭ�̯˝�
�̸̤̯̝ɀʴʓɀ�æ˝�ɀ�̤ ʓʅˉʓпɡɀˉ̯�ɭ͚̯ɭˉ̯�̯ ʎɭʓ̝�͔ ʓɭ͕̤�
˝ʄ�̯ ʎɭ�͕ ˝̝ʴɧ�̤ ɭɭʽ�ɀ�ʄ˝̝ɭʓʅˉ�̚ ʴɀɡɭ�͛ ɭ̯�̔ ɀˉ͛�
˝ʄ�̯ ʎɭʓ̝�ɡ˝ʴʴɭɡ̯ʓ͔ɭ�͔ ɀʴ̸ɭ̤�ɡ˝ˉ̯ʓˉ̸ɭ�̯ ˝�̚ ɭ̝ʽɭ
ɀ̯ɭ�̯ ʎɭ�ʓˉ̤̯ʓ̸̯̯ʓ˝ˉɀʴ�ɀˉɧ�̚ ˝ʴʓ̯ʓɡɀʴ�̤ ̸̯̝ɡ̸̯̝ɭ̤�
˝ʄ�ɡ˝ˉ̯ɭʽ̚˝̝ɀ̝͛��̸̤̯̝ɀʴʓɀˉ�̤˝ɡʓɭ̯ ͛
R̯�ʓ̤�ʄ˝̝�̯ʎɀ̯�̝ɭɀ̤˝ˉ�̯ʎɀ̯�ʓ̯�ʓ̤�ʓʽ̚ɭ̝ɀ̯ʓ͔ɭ�

̯ʎɀ̯�͕ɭ�̸ˉɧɭ̝̤̯ɀˉɧ�˝̸̝�ʎʓ̤̯˝̝ ͛�Ċɭ�ˉɭɭɧ�
̯˝�̯ɭʴʴ�ʓ̯̤�̸̯̝̯ʎ�͕ʓ̯ʎ�ʎ˝ˉɭ̤̯ ͛�!̸̯�"˝˝̯ɭઑ̤�
ɠ˝˝ʯ�̯ ʎ̝˝̸ʅʎ�ʓ̯̤�ɀɡɡ̸ʽ̸ʴɀ̯ɭɧ�ɧɭ̯ɀʓʴ�̤ ʎ˝͕̤�
̯ʎɀ̯�̯ ʎɭ̝ɭ�͕ ɀ̤�̄ ˝�̤ ʓˉʅʴɭ�ɡ˝ʴ˝ˉʓɀʴ�̯ ̸̝̯ʎ�Rɧɭɀ̤�
̤˝ɡʓɀʴ� ɀ̤� ͕ɭʴʴ� ɀ̤� ̤ɡʓɭˉ̯ʓпɡ� ͕ɭ̝ɭ� пɭ̝ɡɭʴ͛�
ɀ̝ʅ̸ɭɧ
Ċɭ�ˉɭɭɧ�̯˝�ɭʽɠ̝ɀɡɭ�̯ʎɭ�ɧɭʽɀˉɧ�˝ʄ�Dʓ̝̤̯�

�ɀ̯ʓ˝ˉ̤�̚ɭ˝̚ʴɭ̤�ʄ˝̝�̸̯̝̯ʎ�̯ɭʴʴʓˉʅ�!̸̯�ʓˉ�
ɧ˝ʓˉʅ�̤˝�͕ɭ�ˉɭɭɧ�̯˝�̝ɭʽʓˉɧ�˝̸̝̤ɭʴ͔ɭ̤�̯ʎɀ̯�
ˉ˝̯�˝ˉʴ͛�͕ʓʴʴ�̯ʎɭ�Ό̸ɭ̤̯�ʄ˝̝�̸̯̝̯ʎ�ɀʴ͕ɀ̤͛�̝ɭʴ͛�
˝ˉ� ɡ˝ˉрʓɡ̯ʓˉʅ� ʓˉ̯ɭ̝̝̚ɭ̯ɀ̯ʓ˝ˉ̤� ˝ʄ� ɭʽ̚ʓ̝ʓ
ɡɀʴ�ɭ͔ʓɧɭˉɡɭ�ɠ̸̯�̯ʎɀ̯�ʓˉ�̯ʎɭ�ঢ়̯ʎ�ɀˉɧ�ɭɀ̝ʴ͛�
̯ʎ�ɡɭˉ̸̯̝ʓɭ̤ઃɀ̤�ʓˉ�ઃ̚ɭ˝̚ʴɭ�ੲ͕ʓ̯ʎ�
͔ɭ̝͛�ɧʓаɭ̝ɭˉ̯�̚ɭ̝̤̚ɭɡ̯ʓ͔ɭ̤ੳ�ɀ̝ʅ̸ɭɧ�пɭ̝ɡɭʴ͛�
ɀɠ˝̸̯�̯ʎɭ�ʓɧɭɀ̤�̯ʎɀ̯�ʄ̝ɀʽɭɧ�̯ʎɭʓ̝�͔ʓɭ͕�˝ʄ�
̯ʎɭ�͕˝̝ʴɧ�ɀˉɧ�̯ʎɭ�̤˝ɡʓɭ̯͛�̯ʎɀ̯�̯ʎɭ͛�͕ʓ̤ʎ�
̯˝�ɡ̝ɭɀ̯ɭ�"˝˝̯ɭઑ̤�ʎʓ̤̯˝̝͛�̝ɭʽʓˉɧ̤�̸̤�̯ʎɀ̯�
̯ʎɭ�̚ɀ̤̯�͕ɀ̤�ɀ�̚ʴɀɡɭ�˝ʄ�ɡ˝ˉ̯ɭ̤̯ɭɧ�̸̯̝̯ʎ̤�Û˝�
͕ʓʴʴ�ɠɭ�̯ ʎɭ�ʎʓ̤̯˝̝͛�ɠ͛�͕ ʎʓɡʎ�̯ ʎɀ̯�̯ ɀʴɭ�ʓ̤�̯ ˝ʴɧ
R�̝ɭɡ˝ʅˉʓ̤ɭ�̯ʎɭ�ʄ˝̝ɭ̤ʓʅʎ̯�˝ʄ�f˝ʎˉ�Mɀ̝ɧʓɭ�

ʄ˝̝ʽɭ̝�Ñ̝ɭ̤ʓɧɭˉ̯�˝ʄ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯ ͛�͕ʎ˝�
ɡ˝ʽʽʓ̤̤ʓ˝ˉɭɧ�̯ʎʓ̤�ʎʓ̤̯˝̝ ͛�R�̚ɀ͛�̯̝ʓɠ̸̯ɭ�̯˝�
(ɀ͔ʓˉɀ�fɀɡʯ̤˝ˉ�͕ʎ˝�ʎɀ̤�͕˝̝ʯɭɧ�̯ʓ̝ɭʴɭ̤̤ʴ͛�
ʓˉ�̝ɭɡɭˉ̯�ʽ˝ˉ̯ʎ̤�ʴɭɀɧʓˉʅ�̯ʎɭ�ɭɧʓ̯˝̝ʓɀʴ�ɀˉɧ�
̸̚ɠʴʓɡɀ̯ʓ˝ˉ�̚ ̝˝ɡɭ̤̤ɭ̤�R̯�͕ ɀ̤�ɀ�̔ ʓʅʎ̯͛�ɭа˝̝̯
!̸̯�ʽ˝̤̯�˝ʄ�ɀʴʴ�R�ɭ͚̯˝ʴ�̯ʎɭ�ɭˉɭ̝ʅ͛�ɀˉɧ�

ʓˉ̯ɭʴʴɭɡ̸̯ɀʴ� ̝ʓʅ˝̸̝� ̯ʎɀ̯��ˉˉɭ�"˝˝̯ɭ� ʎɀ̤�
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ɠ̝˝̸ʅʎ̯�̯˝�̯ʎʓ̤�ʎʓ̤̯˝̝ ͛�R̯�̝ɭ̝̚ɭ̤ɭˉ̯̤�͛ɭɀ̝̤�
˝ʄ�͕ ˝̝ʯ�̋ оɭˉ�ɀ̯�̤ ʓʅˉʓпɡɀˉ̯�̚ ɭ̝̤˝ˉɀʴ�ɡ˝̤̯�R�
ʎ˝̚ɭ�̯ʎɀ̯�̤ʎɭ�ʯˉ˝͕̤�̯ʎɀ̯�ʓ̯�ʎɀ̤�ɠɭɭˉ�͕˝̝̯ʎ�
ʓ̯
æ˝� ̚˝̯ɭˉ̯ʓɀʴ� ̝ɭɀɧɭ̝̤ઃÔ˝͛ɀʴ� Û˝ɡʓɭ̯͛�

ʽɭʽɠɭ̝̤�ɀˉɧ�ɠɭ͛˝ˉɧઃR�̯ʎ˝̝˝̸ʅʎʴ͛�̝ɭɡ
˝ʽʽɭˉɧ�̯ʎʓ̤�ɠ˝˝ʯ�!̸͛�ʓ̯�Ôɭɀɧ�ʓ̯�Юʓˉʯ�
ɀɠ˝̸̯�ʓ̯
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Ûʎɀʯɭ̤̚ɭɀ̝ɭ�˝ˉ�̚˝ʴʓ̯ʓɡ̤ઃ͕ʎɀ̯�ɡɀˉ�͕ɭ�ʴɭɀ̝ˉਗ਼

John Bell AO OBE DistFRSNৡ

Bell Shakespeare Company, Sydney

ਘાEdited transcript from a talk presented on March 6, 2024, at Government House, Sydney, as part of Ideas@
theHouse. John Bell became a Distinguished FRSN in 2024. https://www.youtube.com/watch?v=-VO07eEpIpkhttps://www.youtube.com/watch?v=-VO07eEpIpk
ਙાBloom H. (1998), ÝɘȊɹȷˮˤȷȊ˧ȷ׃�δȷ�Tʓ̞ȷʓ˹ɝʧʓ�ʧɎ�˹ɘȷ�ÔʇȊʓ, New York, Riverhead Books, p.20.
ਚાĊʓʴɧɭ���ੲড়ঢ়ੳ�Юɭ�(ɭɡɀ͛�˝ʄ�m͛ʓˉʅ�ʓˉ�Tʓ˹ȷʓ˹ɝʧʓˮ.
ਛા�ˮ�Ēʧ̂�oɝɹȷ�T˹�ੲঢ়ঢ়ੳ�ੲ�ɡ̯��Ûɡɭˉɭ��mʓˉɭ̤�ৗঢ়ંੳ�Юɭ�ʽ˝̯ʓʄ�˝ʄ�̯ʎɭ�͕˝̝ʴɧɀ̤̤̯ɀʅɭ�ʓ̤�̝ɭ̚ɭɀ̯ɭɧ�ʓˉ�̤ɭ͔ɭ̝ɀʴ�˝̯ʎɭ̝�
˝ʄ�Ûʎɀʯɭ̤̚ɭɀ̝ɭઑ̤�̚ ʴɀ̤͛�mʓʄɭઑ̤�ɠ̸̯�ɀ�͕ ɀʴʯʓˉʅ�̤ ʎɀɧ˝͕�ɀˉɧ�ʎɭ�ʎʓʽ̤ɭʴʄ�̄ ˝̯ʎʓˉʅ�ɠ̸̯�ɀ�̚ ˝˝̝�̚ ʴɀ͛ɭ̝�̯ ʎɀ̯�̤ ̸̯̝̯̤�ɀˉɧ�ʄ̝ɭ̯̤�
his hour upon the stage” (Macbeth, Act 5 Scene 5); “I hold the world but as the world, Gratiano; A stage where 
every man must play a part, And mine a sad one” (δȷ�xȷ˧ȫɘȊʓ˹�ʧɎ�ċȷʓɝȫȷ, Act 1 Scene 1). Although emblematic 

Welcome from the Governor, Her 
Excellency, the Honourable Margaret 

Beazley AC KC

#̂ɵȊ˧ɝ�ɏȊʇȊ˧˧̟̂Ȋ��*ɝ̥ʓ�#ȊȪȊʓȊ�GȊʇȊ˧ȊȱȊ�
GȊȱɝɏȊɾ��ɏ̂˧Ȋ

In greeting you in the language of the 
Gadigal, Traditional Owners of these lands 
and waterways, I pay my respects to their 
Elders past, present, and future. I extend 
that respect to the Elders of all parts of our 
State from which you have travelled. 
Юɭ̝ɭ� ɀ̝ɭ�ʽ˝ʽɭˉ̯̤� ʓˉ� ˝ˉɭઑ̤� ʴʓʄɭ�͕ʎɭˉ�

an event so concentrates the mind that it 
ʓ̤�ʄ˝̝ɭ͔ɭ̝�п͚ɭɧ�ʓˉ�˝ˉɭઑ̤�ɡ˝ˉ̤ɡʓ˝̸̤ˉɭ̤̤�D˝̝�
̤˝ʽɭ�ʓ̯�͕ɀ̤�ĠDiઑ̤�ɀ̤̤ɀ̤̤ʓˉɀ̯ʓ˝ˉ�D˝̝�˝̯ʎɭ̝̤�
Ûɭ̯̚ɭʽɠɭ̝���оɭˉ�ʓ̯�ʓ̤�ɀ�ʄɀ̝�ʴɭ̤̤�ɧ̝ɀʽɀ̯ʓɡ�
moment.

For me, one of the latter occasions was 
̯ʎɭ�п̝̤̯�̯ ʓʽɭ�R�ʎɭɀ̝ɧ�f˝ʎˉ�!ɭʴʴ�ɧ˝�ɀ�̝ ɭɀɧʓˉʅ�
of Shakespeare. I remember exactly where it 
͕ɀ̤ઃɀ�ɧʓˉˉɭ̝�ɀ̯�̯ʎɭ�íˉʓ͔ɭ̝̤ʓ̯͛�˝ʄ�Û͛ɧˉɭ ͛�
ʓˉ�̯ʎɭ�ʴɀ̯ɭ�ঢ়̤�Û˝�̯̝ɀˉ̤п͚ɭɧ�͕ɀ̤�R�ɠ͛�̯ʎɭ�
ɧɭʴʓ͔ɭ̝͛� ̯ʎɀ̯� ɀ̤� R� ̤̚ɭɀʯ� R� ɡɀˉˉ˝̯� Ό̸ʓ̯ɭ�
bring to mind the piece he delivered. But 
I was hooked, if not on all of Shakespeare 
at that time, certainly on any of John Bell’s 
performances.

It was his vision that brought into our 
midst the Bell Shakespeare Company, which 
˝͔ɭ̝�ʓ̯̤�ˉɭɀ̝ʴ͛�ৗ͛ɭɀ̝�ʎʓ̤̯˝̝͛�ʎɀ̤�ʽɀ̸̯̝ɭɧ�
into a premier arts institution and a leading 
Shakespearian performance company. We 
are blessed.

But why is this important? Indeed, why 
is Shakespeare even relevant some four 
ɡɭˉ̸̯̝ʓɭ̤�ɀоɭ̝�ʎʓ̤�̚ʴɀ̤͛�͕ɭ̝ɭ�͕̝ʓ̯̯ɭˉ�ɀˉɧ�
̚ɭ̝ʄ˝̝ʽɭɧ�Юʓ̤� ʓ̤� ̝̚˝ɠɀɠʴ͛� ɀ� ̝ʎɭ̯˝̝ʓɡɀʴ�
Ό̸ɭ̤̯ʓ˝ˉ�ʅʓ͔ɭˉ�̯ʎɭ�ˉ̸ʽɠɭ̝�˝ʄ�ɠʓ˝ʅ̝ɀ̚ʎʓɭ̤�
of Shakespeare, the books written about his 
works, what must be the millions of perfor-
mances of his plays.

Shakespearian scholar Harold Bloom sees 
Shakespeare as not a mere observer of the 
human condition, but as the inaugurator 
˝ʄ�̯ʎɀ̯�ɡ˝ˉɧʓ̯ʓ˝ˉ�ʓˉ�̯ʎɭ�п̝̤̯�̚ʴɀɡɭ�Rˉ�ʎʓ̤�
1998 work ÝɘȊɹȷˮˤȷȊ˧ȷ׃�Tʓ̞ȷʓ˹ɝʓɏ�˹ɘȷ�ÔʇȊʓ, 
Bloom wrote: “Shakespeare will go on 
explaining us, in part because he invented 
us.”ৢ
Ю̸̤�͕ʎɭˉ�ʓˉ�ড়ঢ়��̤ɡɀ̝�Ċʓʴɧɭ�͕̝˝̯ɭ�

̯ʎɀ̯�mʓʄɭ�ʓʽʓ̯ɀ̯ɭ̤�ɀ̝̯�ʄɀ̝�ʽ˝̝ɭ�̯ʎɀ̯�ɀ̝̯�ʓʽʓ-
tates life,”ৣ�ʎɭ�͕ ɀ̤�R�͕ ˝̸ʴɧ�̤ ̸сɭ̤̯�ɭɡʎ˝ʓˉʅ�
fɀɡΌ̸ɭ̤�ʓˉ��ˮ�Ēʧ̂�oɝɹȷ�T˹, in one of Shake-
̤̚ɭɀ̝ɭઑ̤�ʽ˝̤̯�Ό̸˝̯ɭɧ�˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ̤��ʴʴ�̯ʎɭ�
World’s a Stage And all the men and women 
merely Players.”

https://www.youtube.com/watch?v=-VO07eEpIpk
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Coming from a melancholic rumina-
̯˝ ̝�ɀ̤�fɀɡΌ̸ɭ̤�ʓ̤�̯ʎʓ̤�̤˝ʴʓʴ˝Ό̸͛�ɧ̝ɀ͕̤�̯ʎɭ�
listener into what seems to be a mediation 
˝ˉ�̯ʎɭ�ʽʓ̤ɭ̝͛�˝ʄ�ʴʓʄɭ�ɀоɭ̝�ɀʴʴ�ˉ˝ˉɭ�˝ʄ�̯ʎɭ�
ages of man he then runs through, compar-
ing them to the acts of a play, sound much 
fun. Take old age: “with spectacles on nose 
ɀˉɧ�̚˝̸ɡʎ�˝ˉ�̤ʓɧɭએ�ɀˉɧ�̯ʎɭ�пˉɀʴ�ɀʅɭ�˝ˉɭઑ̤�
dotage, “Sans teeth, sans eyes, sans taste, 
sans everything.” And �ˮ�Ēʧ̂�oɝɹȷ�T˹ is one 
of Shakespeare’s comedies.
R�п̝̤̯�ʄ˝̸ˉɧ�̔ ͛�Ûʎɀʯɭ̤̚ɭɀ̝ɭ�ʎ˝ʽɭ�ʓˉ�ʎʓ̤�

comedies, probably as an antidote to study-
ing kɝʓɏ�oȷȊ˧�ੲંੳઃ˝ˉɭ�˝ʄ�ʎʓ̤�̯ʎ̝ɭɭ�
ʅ̝ɭɀ̯�̯̝ɀʅɭɧʓɭ̤ઃɀ̯�̤ɡʎ˝˝ʴ�Юɭ�˝̯ʎɭ̝�̯͕˝�
are, of course, xȊȫȪȷ˹ɘ and ĥɾɝ̂ˮ�$ȊȷˮȊ˧, in 
͕ʎʓɡʎ�͕ɭ�пˉɧ�Ûʎɀʯɭ̤̚ɭɀ̝ɭઑ̤�̸ˉ̝ɀ͔ɭʴʴʓˉʅ�˝ʄ�
̯ʎɭ�ʎ̸ʽɀˉ�̤̚ʓ̝ʓ̯�ɡʴɭ͔ɭ̝ʴ͛�ɡ̝ɀоɭɧ�̯ʎ̝˝̸ʅʎ�
language and history.

Take xȊȫȪȷ˹ɘ, for example, which intro-
duced the word “assassination” into the 
English language.

In ĥɾɝ̂ˮ� $ȊȷˮȊ˧, which was written 
at a time following a series of religiously 
motivated attempts on the life of Elizabeth, 
Shakespeare understood the power of brev-
ity of language: “Et tu Brute”.০ Nothing more 
needed to be said.

Of John Bell, there is much to be said.
Tonight, we have the extraordinary privi-

lege of hearing from an individual whose 
ʯˉ˝͕ʴɭɧʅɭ�˝ʄ�Ûʎɀʯɭ̤̚ɭɀ̝ɭઑ̤�̚ʴɀ̤͛ઃɠ˝̯ʎ�
as text and, perhaps more importantly, as 
̚ɭ̝ʄ˝̝ʽɀˉɡɭઃʓ̤�̸ ˉɭΌ̸ɀʴʴɭɧ�ʓˉ�̯ ʎʓ̤�ɡ˝̸ˉ̯̝ ͛�
He has been pivotal in making accessible 
to countless audiences the rich experi-
ences those plays provide. He established a 

of Shakespeare’s work, the motif is not originally his, appearing in *Ȋʇʧʓ�Ȋʓȱ�Ó̥˹ɘɝȊˮ, a play by Richard Edwardes 
published the same year as Shakespeare was born.
ਜાShapiro J. (2006), ՑՕՙՙ׃���ĒȷȊ˧�ɝʓ�˹ɘȷ�oɝɎȷ�ʧɎ�ČɝɾɾɝȊʇ�ÝɘȊɹȷˮˤȷȊ˧ȷ�m˝ˉɧ˝ˉ�Dɀɠɭ ̝�̚�
ਝાĥɾɝ̂ˮ�$ȊȷˮȊ˧�ੲ�ɡ̯�ৗ�Ûɡɭˉɭ�ੳ

company that has educated, enriched, and 
expanded our world.

I thought, however, that much could be 
understood of this consummate artist who 
has played such a seminal role in Australian 
theatre and in modern Australian thought 
by reference to his university friends and 
contemporaries, and his sometime house-
mates; the names are a litany of the movers 
and shakers of the 1970s in the arts, in lit-
erature, in journalism.
Юɭ̝ɭ�͕ ɭ̝ɭ�̚ ˝ʴʓ̯ʓɡɀʴ�ɀɡ̯ʓ͔ʓ̤̯̤�ɀˉɧ�̚ ˝ʴʓ̯ʓɡɀʴ�

commentators, including Clive James, Ger-
ʽɀʓˉɭ�E̝ɭɭ ̝�!̸̝ɡɭ�!ɭ̝ɭ̤ʄ˝̝ɧ�iɭˉ�M˝̝ʴɭ ̝�
Mungo McCallum (of whom it is reported 
Gough Whitlam described as “a tall, bearded 
ɧɭ̤ɡɭˉɧɀˉ̯�̋ ʄ�ɹ ̸ˉɀ̯ʓɡ�ɀ̝ʓ̤̯˝ɡ̝ɀ̯̤એઃE˝̸ʅʎ�
ɧʓɧ�ʎɀ͔ɭ�ɀ�рɀʓ̝�ʄ˝̝�̯ʎɭ�ʽɀʅʓ̤̯ɭ̝ʓɀʴ�̤̯ɀ̯ɭ-
ʽɭˉ̯એੳ�Юɭ̝ɭ�͕ɀ̤�ɀʴ̤˝�Ôʓɡʎɀ̝ɧ�Ċʎɭ̝̝ɭ̯̯�
f˝ʎˉ�Eɀɧɭˉ�mɀ̸̝ʓɭ��ɀʯɭ̤�ɀˉɧ�mɭ̤�v̸̝̝ɀ ͛

It might not be surprising, therefore, to 
пˉɧ�̯ʎɀ̯�̯ʎɭ�̯ʓ̯ʴɭ�˝ʄ�̯˝ˉʓʅʎ̯ઑ̤�̝̚ɭ̤ɭˉ̯ɀ̯ʓ˝ˉ�
in what is the 9th iteration of Ideas@theHouse, 
held in collaboration with the Royal Society 
of NSW, is ÝɘȊɹȷˮˤȷȊ˧ȷ�ʧʓ�ʕ ʧɾɝ˹ɝȫˮؚؚ̟ױɘȊ˹�ȫȊʓ�
̟ȷ�ɾȷȊ˧ʓ
mɀɧʓɭ̤�ɀˉɧ�ʅɭˉ̯ʴɭʽɭˉ�f˝ʎˉ�!ɭʴʴ

Introduction
Юɀˉʯ�͛˝̸�͔ɭ̝͛�ʽ̸ɡʎ�Đ̋ ̸̝�.͚ɡɭʴʴɭˉɡ ͛�ɀˉɧ�
good evening, everybody. Well, I guess we 
͕ɭ̝ɭ�ɀʴʴ�Ό̸ʓ̯ɭ�ʎɀ͛̚̚�̯˝�̤ɭɭ�̯ʎɭ�ɭˉɧ�˝ʄ�ৗ�
It was a pretty rough year. Apart from the 
record-breaking climate-change events all 
˝͔ɭ̝�̯ ʎɭ�͕ ˝̝ʴɧઃп̝ɭ̤�р˝˝ɧ̤�ɧ̝˝̸ʅʎ̯̤�ɀˉɧ�
̚˝ʴʴ̸̯ʓ˝ˉઃ͕ɭ�ʎɀɧ�̯ʎɭ�˝ˉʅ˝ʓˉʅ�ʎ˝̝̝˝̝̤�˝ʄ�
Ô̸̤̤ʓɀઑ̤�ʓˉ͔ɀ̤ʓ˝ˉ�̋ ʄ�íʯ̝ɀʓˉɭ�ɀˉɧ�̯ ʎɭ�ʅʎɀ̤̯ʴ͛�
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war in Gaza, which apparently has images 
too terrible to broadcast, let alone contem-
plate. And I’m afraid this year isn’t looking 
a great deal better so far, plus we have the 
American elections coming up. So, buckle 
up. It could be a bumpy ride.

I don’t know about you, but sometimes I 
wake up in the mornings and pause before I 
switch on the news, wondering “What new 
horrors await us? What is the latest thing we 
ʎɀ͔ɭ�ʓˉрʓɡ̯ɭɧ�˝ˉ�˝̸̝̤ɭʴ͔ɭ̤ਗ਼�Ċʎɀ̯�ɧɀʽɀʅɭ�
ʎɀ͔ɭ�͕ɭ�ɧ˝ˉɭਗ਼�Ċʎɀ̯�ɀс̝ɭ̤̤ʓ˝ˉ�˝̝�̯˝̸̝̯̝ɭ�
or cruelty or abuse?” We really are a rotten 
species. Why don’t we just drop the bomb 
and give the place back to the cockroaches?

But then I stop and think, “Hang on, 
we’ve also produced Socrates and Shake-
speare, Mozart, Bach, and Beethoven. We 
have produced Isaac Newton and Einstein, 
Angela Merkel, Marie Curie, Stephen Hawk-
ʓˉʅ��ɠ̝ɀʎɀʽ�mʓˉɡ˝ʴˉ�.ʽɭʴʓˉɭ�Ñɀˉʯʎ̸̝̤̯�
vɀ̝̯ʓˉ� m̸̯ʎɭ̝� iʓˉʅ� v̸ʽ� Ûʎʓ̝ʴ� .ɧɧʓɭ�
vɀɠ˝��ɭʴ̤˝ˉ�vɀˉɧɭʴɀ�ɀˉɧ�E̝ɭ̯ɀ�Ю̸ˉɠɭ̝ʅ�
and that late great Russian patriot, Alexei 
�ɀ͔ɀʴˉ ͛�Û˝�͕ɭ�ɀ̝ɭ ઑ̯̄�ɀ�ʴ˝̤̯�ɡɀ̸̤ɭ�ɀоɭ̝�ɀʴʴએ�
We have achieved wonderful things and we 
are capable of making a wonderful world. 
But, on dark days, the forces of ignorance, 
bitterness, hatred, and outdated ideology 
do seem about to overwhelm us.
Ċɭ�ˉɭɭɧ�ʎɭ̝˝ɭ̤�ɀˉɧ�ʎɭ̝˝ʓˉɭ̤ઃʓˉ̤̚ʓ̝ɀ-

̯ʓ˝ˉɀʴ�пʅ̸̝ɭ̤�͕ʎ˝�ʅʓ͔ɭ�̸̤�ɠ͛�ɭ͚ɀʽ̚ʴɭ�̯ʎɭ�
courage and the will to carry on.

I have my own pantheon of such people, 
ɀˉɧ� R� пˉɧ� ̯ʎɭ͛� ɀ̝ɭ� ̸̸̤ɀʴʴ͛� ̝ʓ̤ʯ̯ɀʯɭ̝̤�
people who have dared to break the mould, 
challenge tradition, and ask, “Why not?”
R�пˉɧ�̯ʎɀ̯�ʽɀˉ͛�˝ʄ�ʽ͛�̚ɭ̝̤˝ˉɀʴ�ʎɭ̝˝ɭ̤�

ɀ̝ɭ�̯ʎɭ�˝ˉɭ̤�͕ʎ˝�ʄɀʓʴɭɧઃ͕ʎ˝�̸̤̚ʎɭɧ�̯ʎɭ�

ਞાЮʓ̤�͕ɀ̤�̯ʎɭ�̝̚ɭʽʓɭ̝ɭ�˝ʄ�ʎʓ̤��ʓˉ̯ʎ�Û͛ʽ̚ʎ˝ˉ ͛�̯͕˝�ʎ̸ˉɧ̝ɭɧ�͛ɭɀ̝̤�ɀʅ˝�˝ˉ��vɀ͛�ড়�ʓˉ�ĉʓɭˉˉɀ�ɀ̯�ɀ�̯ʎɭɀ̯̝ɭ�
since 1870 the site of the Hotel Sacher, home of the incomparable Sachertorte. https://weta.org/fm/classical-score/https://weta.org/fm/classical-score/
may-7-1824-200th-anniversary-premiere-beethovens-symphony-no-9may-7-1824-200th-anniversary-premiere-beethovens-symphony-no-9 [Ed.]

boundaries too hard, too soon. But their sac-
̝ʓпɡɭ̤�ʎɀ͔ɭ�ʽɀɧɭ�ɠ̝ɭɀʯ̯ʎ̝˝̸ʅʎ̤�̚˝̤̤ʓɠʴɭ�R�
think of Giordano Bruno, burnt at the stake 
in Rome, and Galileo, who was threatened 
with the same fate for defying the Church 
and declaring that the Sun, not the Earth, 
was the centre of our universe.

I think of poor Vincent van Gogh, who 
̤˝ʴɧ�˝ˉʴ͛�˝ˉɭ�̚ɀʓˉ̯ʓˉʅ�ʓˉ�ʎʓ̤�ʴʓʄɭઃ̯˝�ʎʓ̤�
ɠ̝˝̯ʎɭ̝�Юɭ˝�͕ʎ˝�ʄɭʴ̯�̤˝̝̝͛�ʄ˝̝�ʎʓʽઃ̯ʎɭ�
rest he couldn’t give away. “Just give me the 
cost of the paint,” he would beg, but no one 
wanted them. Today, of course, his paintings 
are worth millions of dollars. Not that the 
̝̚ʓɡɭ�̯ ɀʅ�ʓ̤�ɀˉ͛�̚ ̝˝˝ʄ�̋ ʄ�Ό̸ɀʴʓ̯ ͛�R̯�ʫ̸̤̯�̤ ʎ˝͕̤�
that the world has at last caught up with van 
Gogh and now concedes the brilliance and 
originality of his vision.

I think of Georges Bizet, whose opera 
$Ȋ˧ʇȷʓ�͕ɀ̤�ɠ˝˝ɭɧ�˝а̤̯ɀʅɭ�ɀ̯�ʓ̯̤�̝̚ɭʽʓɭ̝ɭ�
Юɭ�ɡ̝ʓ̯ʓɡ̤�͕ɭ̝ɭ�˝̸̯̝ɀʅɭɧ��̚ɭ̝ɀ̤�̤ʎ˝̸ʴɧ�
ɠɭ�ɀɠ˝̸̯�̄ ˝ɠʴɭ�̚ ɭ˝̚ʴɭ�͕ ʓ̯ʎ�ɹ ˝о͛�̤ ɭˉ̯ʓʽɭˉ̯̤�
How dare you write an opera about a gypsy 
ʅʓ̝ʴ�ɀˉɧ�ʎɭ̝�̤ ˝̝ɧʓɧ�ɀаɀʓ̝�͕ ʓ̯ʎ�ɀ�̯ ˝̝ɭɀɧ˝̝�ɀˉɧ�
a common soldier!” Bizet died a few months 
later of a broken heart, never to know that 
$Ȋ˧ʇȷʓ would be the most popular opera 
ever written.
R�̯ ʎʓˉʯ�̋ ʄ�̯ ʎɭ�ɡ˝̸̝ɀʅɭ�ɀˉɧ�̯ ʎɭ�ɧ˝сɭɧˉɭ̤̤�

˝ʄ�m̸ɧ͕ʓʅ�͔ ɀˉ�!ɭɭ̯ʎ˝͔ɭˉ�͕ ʎ˝�̤ ̯ɀ̝̯ɭɧ�ʅ˝ʓˉʅ�
stone deaf at the age of 26, but pressed on, 
turning out some of the greatest music of 
the Modern Age for the next thirty years, 
ɭ͔ɭˉ�̯ʎ˝̸ʅʎ�ʎɭ�ˉɭ͔ɭ̝�ʅ˝̯�̯˝�ʎɭɀ̝�ʓ̯��оɭ̝�
conducting one of his great symphonies, he 
stood facing the orchestra and had to be 
turned around to see that the audience was 
on its feet and cheering.১

https://weta.org/fm/classical-score/may-7-1824-200th-anniversary-premiere-beethovens-symphony-no-9
https://weta.org/fm/classical-score/may-7-1824-200th-anniversary-premiere-beethovens-symphony-no-9
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William Shakespeare (1564–1616)
But of all the great artists I admire, the one 
who’s had the greatest impact on my life and 
career is the dramatist and poet William 
Ûʎɀʯɭ̤̚ɭɀ̝ɭ�͕ʎ˝ʽ�R�п̝̤̯�ɭˉɡ˝̸ˉ̯ɭ̝ɭɧ�ɀ̤�ɀ�
͛ɭɀ̝˝ʴɧ�̤ ɡʎ˝˝ʴɠ˝ ͛�Ûʎ˝̝̯ʴ͛�ɀоɭ̝�̔ ɀʯʓˉʅ�
ʎʓ̤�ɀɡΌ̸ɀʓˉ̯ɀˉɡɭ�R�ɧɭɡʴɀ̝ɭɧ�Rઑʽ�ʅ˝ʓˉʅ�̯˝�
be an actor and perform Shakespeare for 
the rest of my life,” which is more or less 
what I’ve done.

What is it about Shakespeare that inspires 
ʽɭਗ਼�ੲmɭ̯ઑ̤�̝ ɭʽɭʽɠɭ̝�̯ ʎɀ̯�̯ ʎɭ�͕ ˝̝ɧ�ʓˉ̤̚ʓ̝ɭએ�
literally means “breathing in:” to open your 
mouth, to see something wonderful, and to 
ɠ̝ɭɀ̯ʎɭ�ʓ̯�ʓˉ�̸ ˉ̯ʓʴ�ʓ̯�пʴʴ̤�͛ ˝̸ઃʓˉ̤̚ʓ̝ɀ̯ʓ˝ˉੳ

Shakespeare’s curiosity and insights
Юɭ� п̝̤̯� ̯ʎʓˉʅ� ̯ʎɀ̯� ʓˉ̤̚ʓ̝ɭ̤� ʽɭ� ɀɠ˝̸̯�
Shakespeare is his curiosity. He was a true 
Renaissance man, curious about every-
̯ʎʓˉʅઃɀɠ˝̸̯��ɀ̸̯̝ɭ�ɀɠ˝̸̯�̤ ɡʓɭˉɡɭ�ɀɠ˝̸̯�
history, art and politics, about the law and 
exploration, about language, but mainly 
about people.

He had an extraordinary insight into 
human nature and an empathy with people 
of all ages and social classes. Before Shake-
speare, the characters in English drama were 
ɀʴʴ�̤̯˝ɡʯ�пʅ̸̝ɭ̤�ɀˉɧ�̤̯ɭ̝ɭ˝̯͛̚ɭ̤�̯ʎɭ�͛˝̸ˉʅ�
lovers, the smiling villain, the tyrant king, 
the noble hero etc. Shakespeare rejected 
̸̤ɡʎ�̤ ʓʽ̚ʴʓ̤̯ʓɡ�ɀˉɧ�п͚ɭɧ�ɡʎɀ̝ɀɡ̯ɭ̝̤�ɀˉɧ�̤ ɀʓɧ�

“We’re not determined by our star signs or 
ɠ͛� ˝̸̝� ɡʎɭʽʓɡɀʴ� ʽɀʯɭ̸̚ઃʓˉ̤̯ɭɀɧ� ͕ɭ�
ɀ̝ɭ�ɀ�ɠ̸ˉɧʴɭ�˝ʄ�ɡ˝ˉ̯̝ɀɧʓɡ̯ʓ˝ˉ̤�ɡ˝ˉрʓɡ̯ʓˉʅ�

ਟાBloom (1998) Op. cit. [Ed.]
ਠાBartels, E.C. (2006) Too many blackamoors: deportation, discrimination, and Elizabeth I, Ý˹̂ȱɝȷˮ�ɝʓ�0ʓɏɾɝˮɘ�
oɝ˹ȷ˧Ȋ˹̂˧ȷׂ�ՑՕՐՐװՑՙՐՐ�ੲੳ�æ̸ɧ˝̝�ɀˉɧ�Û̸̯ɀ̝̯�(̝ɀʽɀ�ৗંৗ�੶.ɧ
ਘਗાЮɭ�̚ʴɀ̤͛ઑ�ɧɀ̯ɭ̤�ɀ̝ɭ�̯ɀʯɭˉ�ʄ̝˝ʽ�ɀ�Ô˝͛ɀʴ�Ûʎɀʯɭ̤̚ɭɀ̝ɭ�"˝ʽ̚ɀˉ͛�̯ʓʽɭʴʓˉɭ�੶.ɧ
ਘਘાÛɭɭ�ড়�Dɭɠ̸̝ɀ̝͛�ঢ়�æ̝ʓɀʴ�˝ʄ�Ô˝ɧ̝ʓʅ˝�m˝̚ɭͥ�пˉɧ̤�ʎʓʽ�ʅ̸ʓʴ̯͛�˝ʄ�̚ʴ˝̯�̯˝�̚˝ʓ̤˝ˉ�İ̸ɭɭˉ�.ʴʓͥɀɠɭ̯ʎ�R�https://https://
ʫɭ͕ʓˉ̯ʎɭ̚ɭ ͕˝̝ʅড়ড়ʄɭɠ̸̝ɀ̝͛ঢ়̯̝ʓɀʴ˝ʄ̝˝ɧ̝ʓʅ˝ʴ˝̚ɭͥпˉɧ̤ʎʓʽʅ̸ʓʴ̯͛˝ʄ̚ʴ˝̯̯˝̚˝ʓ̤˝ˉΌ̸ɭɭˉʫɭ͕ʓˉ̯ʎɭ̚ɭ ͕˝̝ʅড়ড়ʄɭɠ̸̝ɀ̝͛ঢ়̯̝ʓɀʴ˝ʄ̝˝ɧ̝ʓʅ˝ʴ˝̚ɭͥпˉɧ̤ʎʓʽʅ̸ʓʴ̯͛˝ʄ̚ʴ˝̯̯˝̚˝ʓ̤˝ˉΌ̸ɭɭˉ
elizabeth-i-otdimjh/elizabeth-i-otdimjh/ [Ed.]

urges, and impulses, predictable in nothing 
ɭ͚ɡɭ̯̚�˝̸̝�ʓˉɡ˝ˉ̤ʓ̤̯ɭˉɡʓɭ̤એ�Юɭ��ʽɭ̝ʓɡɀˉ�
academic Harold Bloom has attributed to 
Shakespeare the invention of “personality.”২
Ûʎɀʯɭ̤̚ɭɀ̝ɭ�ɡ˝̸ʴɧ�̚ ̸̯�ʎʓʽ̤ɭʴʄ�͕ ʓ̯ʎ�ɭΌ̸ɀʴ�

ease into the mind of a 14-year-old girl, a 
crazy old king, or a psychopathetic killer. 
He could identify with all of them.

As a schoolboy at Stratford Grammar, he 
͕ɀ̤�̯ɀ̸ʅʎ̯�̯˝�ɧɭɠɀ̯ɭ�ʓˉ�mɀ̯ʓˉ�ɀˉɧ�E̝ɭɭʯ�
ɀˉɧ� ̚ʴɭɀɧ� ɭʓ̯ʎɭ̝� ̤ʓɧɭ�͕ʓ̯ʎ� ɭΌ̸ɀʴ� ɡ˝ˉ͔ʓɡ-
̯ʓ˝ˉઃɀ�ʅ̝ɭɀ̯�̯̝ɀʓˉʓˉʅ�ʄ˝̝�ɀ�ɧ̝ɀʽɀ̯ʓ̤̯�Mɭ�
could always see both sides of any moral 
dilemma.

But from early on, he developed a habit of 
taking sides with the underdog, the outsider. 
For instance, black people were unpopular 
ʓˉ�m˝ˉɧ˝ˉ�ɀ̯�̯ ʎɭ�̯ ʓʽɭ�ɭΌ̸ɀ̯ɭɧ�͕ ʓ̯ʎ�̯ ʎɭ�Û˝ˉ̤�
˝ʄ�(ɀ̝ʯˉɭ̤̤�Û˝ˉ̤�̋ ʄ�̯ ʎɭ�(ɭ͔ʓʴ�İ̸ɭɭˉ�.ʴʓͥɀ-
beth herself complained that, “Too many 
Negroes have crept into our kingdom.”৩ Yet 
Shakespeare makes Othello his most sympa-
thetic tragic hero, the victim of racial hatred 
and envy. Caliban, the so-called monster in 
δȷ�èȷʇˤȷˮ˹ (1611),ৡয় is given the play’s most 
poignant poetry. He loves the island that 
has been taken from him and is the only 
one to appreciate its beauty. A wave of 
ɀˉ̯ʓÛɭʽʓ̯ʓ̤ʽ�̤ ͕ɭ̯̚�̯ ʎ̝˝̸ʅʎ�m˝ˉɧ˝ˉ�ɀ̤�̯ ʎɭ�
result of a trumped-up Jewish plot against 
̯ʎɭ�İ̸ɭɭˉৡৡ Shakespeare’s rival Christopher 
Marlow rushed into print with a vicious 
anti-Semitic play called δȷ�hȷ̟�ʧɎ�xȊɾ̵Ȋ, 
ɀˉɧ�Ûʎɀʯɭ̤̚ɭɀ̝ɭ�Ό̸ʓɡʯʴ͛�̝ɭ̤̚˝ˉɧɭɧ�͕ʓ̯ʎ�
the comedy δȷ�xȷ˧ȫɘȊʓ˹�ʧɎ�ċȷʓɝȫȷ�ੲঢ়ંঢ়ੳ�

https://jewinthepew.org/2015/02/28/28-february-1594-trial-of-rodrigo-lopez-finds-him-guilty-of-plot-to-poison-queen-elizabeth-i-otdimjh/
https://jewinthepew.org/2015/02/28/28-february-1594-trial-of-rodrigo-lopez-finds-him-guilty-of-plot-to-poison-queen-elizabeth-i-otdimjh/
https://jewinthepew.org/2015/02/28/28-february-1594-trial-of-rodrigo-lopez-finds-him-guilty-of-plot-to-poison-queen-elizabeth-i-otdimjh/
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in which a Jewish character is central to the 
play: Shylock, the money lender. But here 
the Jew is depicted as a victim of abuse 
and persecution, especially at the hands of 
Antonio, the Christian merchant.

When asked why he wants revenge on 
Antonio, Shylock replies:ৡৢ

He hath disgraced me and hindered me 
˝ʄ�ʎɀʴʄ�ɀ�ʽʓʴʴʓ˝ˉmɀ̸ʅʎɭɧ�ɀ̯�ʽ͛�ʴ˝̤̤ɭ̤�
mocked at my gains, scorned my nation, 
thwarted my bargains, cool’d my friends, 
heated my enemies; and what’s his reason? 
R�ɀʽ�ɀ�fɭ͕Mɀ̯ʎ�ˉ˝̯�ɀ�fɭ͕�ɭ͛ɭ̤ਗ਼�Mɀ̯ʎ�
not a Jew hands, organs, dimensions, 
̤ɭˉ̤ɭ̤�ɀаɭɡ̯ʓ˝ˉ̤�̚ɀ̤̤ʓ˝ˉ̤�ʄɭɧ�͕ʓ̯ʎ�̯ʎɭ�
same food, hurt with the same weapons, 
subject to the same diseases, healed by the 
same means, warmed and cooled by the 
same winter and summer as a Christian 
is? If you prick us, do we not bleed? If you 
tickle us, do we not laugh? If you poison 
us, do we not die? And if you wrong us, 
shall we not revenge? If we are like you 
in the rest, we will resemble you in that. 
If a Jew wrong a Christian, what is his 
humility? Revenge. If a Christian wrong 
ɀ�fɭ ͕�͕ʎɀ̯�̤ʎ˝̸ʴɧ�ʎʓ̤�̸̤аɭ̝ɀˉɡɭ�ɠɭਗ਼�!͛�
"ʎ̝ʓ̤̯ʓɀˉ�ɭ͚ɀʽ̚ʴɭਗ਼�Ċʎ͛ઃ̝ɭ͔ɭˉʅɭ�Юɭ�
villainy you teach me, I will execute; and it 
shall go hard but I will better the instruc-
tion.

Whatever our sympathy for Shylock, we 
know that revenge is not the answer. We 
can see by what’s happening in Gaza that 
revenge only begets revenge.
Ôɭʄ̸ʅɭɭ̤�͕ ɭ̝ɭ�ɀʴ̤˝�̸ ˉ͕ɭʴɡ˝ʽɭ�ʓˉ�m˝ˉɧ˝ˉ�

р˝˝ɧɭɧ�͕ʓ̯ʎ�M̸ʅ̸ɭˉ˝̯̤�рɭɭʓˉʅ�"ɀ̯ʎ˝ʴʓɡ�

ਘਙાδȷ�xȷ˧ȫɘȊʓ˹�ʧɎ�ċȷʓɝȫȷ�ੲ�ɡ̯�ৗ�Ûɡɭˉɭ�ੳ
ਘਚાOn Evil May Day, May 1, 1517. [Ed.]
ਘਛાĊɀ̯ɡʎ�Ûʓ̝�Rɀˉ�vɡiɭʴʴɭˉ�ɧɭɡʴɀʓʽ�̯ʎɭ�Û̯̝ɀˉʅɭ̝̤ઑએ�̤̚ɭɭɡʎ�https://www.williamlanday.com/2017/02/28/https://www.williamlanday.com/2017/02/28/
shakespeares-speech-on-immigrants/shakespeares-speech-on-immigrants/ [Ed.]

̚ɭ̝̤ɭɡ̸̯ʓ˝ˉ�ʓˉ�D̝ɀˉɡɭ�Юɭ͛�͕ɭ̝ɭ�ʽɭ̯�͕ʓ̯ʎ�
hostile crowds and the old familiar chant: 
Юɭ͛ઑ͔ɭ�ɡ˝ʽɭ�ʎɭ̝ɭ�̯˝�̯ɀʯɭ�˝̸̝�ʫ˝ɠ̤એ�Юɭ̝ɭ�
were violent demonstrations and attacks 
on the hapless refugees.ৡৣ Shakespeare 
addressed the issue in his play Ýɝ˧�δʧʇȊˮ�
xʧʧ˧ȷ�ੲঢ়ંঢ়ੳ�ੲ�ɡ̯��Ûɡɭˉɭ�ੳ�Юʓ̤�̤ ̚ɭɭɡʎ�
ʓ̤� ˝ʄ� ʅ̝ɭɀ̯� ̤ʓʅˉʓпɡɀˉɡɭ� ˉ˝̯� ˝ˉʴ͛� ʄ˝̝� ʓ̯̤�
content, but because it’s the only surviving 
page of manuscript we have in Shakespeare’s 
˝͕ˉ�ʎɀˉɧ�੶Dʓʅ̸̝ɭ��Ûʓ̝�Ю˝ʽɀ̤�v˝˝̝ɭ�ɡ˝ˉ-
fronts the rioters who want all the so-called 

“strangers” removed from England:ৡ

Grant them removed and grant that this 
your noise 
Hath chid down all the majesty of England; 
Imagine that you see the wretched strangers, 
Юɭʓ̝�ɠɀɠʓɭ̤�ɀ̯�̯ʎɭʓ̝�ɠɀɡʯ̤�ɀˉɧ�̯ʎɭʓ̝�̚˝˝̝�
ʴ̸сɀʅɭ 
Plodding to the ports and coasts for 
transportation. 
And that you sit as kings in your desires, 
�̸̯ʎ˝̝ʓ̯͛�Ό̸ʓ̯ɭ�̤ʓʴɭˉ̯�ɠ͛�͛˝̸̝�ɠ̝ɀ͕ʴ 
�ˉɧ�͛˝̸�ʓˉ�̸̝а�˝ʄ�͛˝̸̝�˝̚ʓˉʓ˝ˉ̤�ɡʴ˝̯ʎɭɧ 
What had you got? I’ll tell you: you had 
taught 
How insolence and strong hand should 
prevail, 
M˝͕�˝̝ɧɭ̝�̤ʎ˝̸ʴɧ�ɠɭ�Ό̸ɭʴʴઑɧ�ɀˉɧ�ɠ͛�̯ʎʓ̤�
pattern 
Not one of you should live an aged man; 
D˝̝�˝̯ʎɭ̝�̸̝дɀˉ̤�ɀ̤�̯ʎɭʓ̝�ʄɀˉɡʓɭ̤�͕̝˝̸ʅʎ̯ 
With self-same hand, self reason, and 
self-right, 
Would shark on you, and men like ravenous 
п̤ʎɭ̤ 
Would feed on one another. 
What country, by the nature of your error, 
Should give you harbour? 

https://www.williamlanday.com/2017/02/28/shakespeares-speech-on-immigrants/
https://www.williamlanday.com/2017/02/28/shakespeares-speech-on-immigrants/
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Why, you must needs be strangers! 
Would you be pleased 
æ˝�пˉɧ�ɀ�ˉɀ̯ʓ˝ˉ�˝ʄ�̸̤ɡʎ�ɠɀ̝ɠɀ̝˝̸̤�̯ɭʽ̚ɭ̝ 
Юɀ̯�ɠ̝ɭɀʯʓˉʅ�˝̸̯�ʓˉ�ʎʓɧɭ˝̸̤�͔ʓ˝ʴɭˉɡɭ 
Ċ˝̸ʴɧ�ˉ˝̯�ɀа˝̝ɧ�͛˝̸�ɀˉ�ɀɠ˝ɧɭ�˝ˉ�.ɀ̝̯ʎਗ਼ 
Whet their detested knives against your 
throats, 

Spurn you like dogs; what would you think 
æ˝�ɠɭ�̸̤ɡʎ�̸̤ɭɧਗ਼�Юʓ̤�ʓ̤�̯ʎɭ�̤̯̝ɀˉʅɭ̝̤ઑ�ɡɀ̤ɭ 
And this your mountainish inhumanity.

A speech very pertinent to our times, I 
think, as we see far-right candidates in 
Eɭ̝ʽɀˉ͛�ɀˉɧ�̯ ʎɭ�íÛ��̚ ̝˝ʽʓ̤ʓˉʅ�̯ ˝�ɧɭ̚˝̝̯�
asylum seekers.

Figure 1: The “Strangers’ Case” speech in Shakespeare’s own hand; the only surviving page of his 
writing. In the British Museum.[ Ed.]
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Shakespeare’s range
Юɭ� ̤ɭɡ˝ˉɧ� ɀ̤̚ɭɡ̯� ˝ʄ� Ûʎɀʯɭ̤̚ɭɀ̝ɭ� ̯ʎɀ̯�
most inspires me is the range of his work. 
Most of us can write one sort of book or 
̚ʴɀ͛ઃ͛˝ ઑ̸ʴʴ�ʯˉ˝͕�͕ ʎɀ̯�R�̔ ɭɀˉ�ɠ͛�ɀ�̯ ͛̚ʓɡɀʴ�
�ʅɀ̯ʎɀ�"ʎ̝ʓ̤̯ʓɭ�˝̝�Û̯ɭ̚ʎɭˉ�iʓˉʅએઃɭ͔ɭˉ�
“a typical Noël Coward or Tennessee Wil-
liams.” But there’s no such thing as “a typical 
Ûʎɀʯɭ̤̚ɭɀ̝ɭએ� �ʄ� ʎʓ̤� ৗড়� ̸̤̝͔ʓ͔ʓˉʅ� ̚ʴɀ̤͛�
there aren’t two alike. He wrote tragedies, 
comedies, romances, historical dramas, 
knockabout farces, and magical fairy tales. 
Even within those genres no two plays are 
alike. Each of his comedies, for instance, 
stands alone and bears no resemblance to 
any of the others in tone or expression.
Юʓ̤� ʓ̤� ɀ� ̯̝ʓɠ̸̯ɭ� ̯˝� ʎʓ̤� ͕ʓɧɭ̝ɀˉʅʓˉʅ�

imagination: not only could he imagine a 
moonlit forest, a blasted heath in Scotland, 
a sunny forest of Arden, a freezing castle in 
Denmark, or a fantasy island in the Carib-
bean, he could bring them all to life without 
scenery in broad daylight on the open-air 
stage of the Globe and people would believe 
him:

“Ill met by moonlight, proud Titania!”ৡ

Юɭ�ɀʓ̝�ɠʓ̯ɭ̤�̤ʎ̝ɭ͕ɧʴ͛�ʓ̯�ʓ̤�͔ɭ̝͛�ɡ˝ʴɧએৡ০

“But, look, the morn in russet mantle clad, 
Walks o’er the dew of yon high eastern hill.”ৡ১

Shakespeare’s imagination
�ˉɧ�̤˝�˝ˉ�Ûʎɀʯɭ̤̚ɭɀ̝ɭઑ̤�ʓʽɀʅʓˉɀ̯ʓ˝ˉ�п̝ɭɧ�
the imaginations of the two thousand people 
packed into the Globe, and they went on his 
journey with him.

Imagination is the prime driver of all 
successful enterprises. I recall an interview 

ਘਜા��xɝȱˮ̂ʇʇȷ˧��ɝɏɘ˹ˮ�*˧ȷȊʇ�ੲঢ়ંঢ়ੳ�ੲ�ɡ̯��Ûɡɭˉɭ�ੳ
ਘਝાOȊʇɾȷ˹ (1600) (Act 1 Scene 4).
ਘਞાOȊʇɾȷ˹ (Act 1 Scene 1).

͕ʓ̯ʎ�Ñɀ̸ʴ�iɭɀ̯ʓˉʅ�ʓˉ�͕ʎʓɡʎ�ʎɭ�̤ɀʓɧ�Rʄ�͛˝̸�
can’t imagine a new ȷȫʧʓʧʇɝȫ landscape, if 
you can’t imagine a new ˮʧȫɝȊɾ landscape or 
ɝʓ˹ȷ˧ʓȊ˹ɝʧʓȊɾ one, then there’s no way you’re 
going to get one. In the end, if the creativity 
is not there, if the artistry is lacking, the 
outlook will be meagre and dull.”
�̝̯�̔ ̸̤ʓɡ�̚ ˝ɭ̯̝ ͛�ɀˉɧ�ɧ̝ɀʽɀઃ̯ʎɭ̤ɭ�ɀ̝ɭ�

the elements that nourish our imaginations, 
which otherwise would lie dormant.
�ˉɧ�͕ ʎɀ̯�п̝ɭ̤�ʓʽɀʅʓˉɀ̯ʓ˝ˉਗ਼�R̯ઑ̤�ɀ�̤ ɭˉ̤ɭ�̋ ʄ�

͕˝ˉɧɭ ̝�ɀ̤�ʓʄ�̤ ɭɭʓˉʅ�̯ ʎʓˉʅ̤�ʄ˝̝�̯ ʎɭ�п̝̤̯�̯ ʓʽɭ�
the way a child does. We all know the delight 
of watching a child experience something 
͕˝ˉɧɭ̝ʄ̸ʴ�ʄ˝̝�̯ʎɭ�п̝̤̯�̯ʓʽɭઃɀ�"ʎ̝ʓ̤̯ʽɀ̤�
tree, a birthday present, a new puppy, a trip 
to the circus. Wide-eyed and open-mouthed, 
they breathe it in: Inspiration.

We take joy in seeing them have that 
experience, and it may remind us that we’ve 
become somewhat jaded or nonchalant, in 
taking such things for granted. We’ve seen 
it all before.

An artist is somebody whose sense of 
͕˝ˉɧɭ ̝�˝ʄ�̤ɭɭʓˉʅ�̯ʎʓˉʅ̤�ɀ̤�ʓʄ�ʄ˝̝�̯ʎɭ�п̝̤̯�
time, is not jaded, doesn’t become noncha-
lant, but is constantly alert to the beauty or 
the horror, the absurdity and the bliss, the 
miracle of everyday life. If we keep an open 
mind and an open heart, we can share that 
experience and see life anew through the 
eyes of the artist.

Ċɀ̤�Ûʎɀʯɭ̤̚ɭɀ̝ɭ�ɀ�̝ʓ̤ʯ̯ɀʯɭ̝ਗ਼
Was Shakespeare a risk-taker? He certainly 
was. Sometimes his dabbling in politics 
came too close to the bone. His play ÖɝȫɘȊ˧ȱ�
II�ੲঢ়ંঢ়ੳ�̤ʎ˝͕ɭɧ�ɀ�͕ɭɀʯ�ʽ˝ˉɀ̝ɡʎ�ɠɭʓˉʅ�
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deposed by his feisty cousin. It struck a 
ˉɭ̝͔ɭ�͕ ʓ̯ʎ�İ̸ɭɭˉ�.ʴʓͥɀɠɭ̯ʎ�͕ ʎ˝�͕ ɀ̤�ɠɭʓˉʅ�
threatened by her�ɡ˝̸̤ʓˉ�vɀ̝͛�İ̸ɭɭˉ�˝ʄ�
Ûɡ˝̯̤�iˉ˝͕�͛˝̸�ˉ˝̯એ�̤ʎɭ�̤̯˝̝ʽɭɧ�̯ʎɀ̯�
R�ɀʽ�Ôʓɡʎɀ̝ɧ��̯ʎɭ�Ûɭɡ˝ˉɧਗ਼એ�Юɭ�̚ʴɀ͛�͕ɀ̤�
banned, and Shakespeare and his fellow 
actors were called before a tribunal. Some 
fast talking by friends at Court saved his 
neck.

His rival Ben Johnson castigated him for 
breaking the rules of classical theatre, which 
prescribed that a drama should take place 
in real time, in the one location, like the 
ancient Greek Tragedies. But Shakespeare 
р˝̸̯ɭɧ�̯ʎɭ�̸̝ʴɭ̤�ɠ͛�ʎɀ͔ʓˉʅ�̯ʎɭ�ɀɡ̯ʓ˝ˉ�̯ɀʯɭ�
place on multiple occasions, sometimes over 
large gaps in time, thus revolutionising the 
whole nature of drama. All of Shakespeare’s 
plays are still regularly performed; Ben 
Johnson’s only rarely. Shakespeare’s whole 
career was one of experiment, revolution, 
and breaking the rules, challenging his 
audience.

Shakespeare and leadership
Over a lifetime spent working in the theatre, 
founding and running two theatre compa-
ˉʓɭ̤�Rઑ͔ɭ�ɹ ɭɀ̝ˉ̯�Ό̸ʓ̯ɭ�ɀ�ɹ ˝̯�ɀɠ˝̸̯�ɹ ɭɀɧɭ̝̤ʎʓ̚�
from studying Shakespeare’s plays and 
characters. ĥɾɝ̂ˮ�$ȊȷˮȊ˧ (1599) is a virtual 
playbook of the dos and don’ts of leadership. 
In the play’s tussle for leadership, we can see 
why some succeed and others fail.

Take Julius Caesar himself: a brilliant 
ʽʓʴʓ̯ɀ̝͛� ɡ˝ʽʽɀˉɧɭ ̝� ɀ� ɡ̝ɀо ͛� ̸̝̯ʎʴɭ̤̤�
politician, great orator, who’s undone by 
overweening ambition. His arrogance and 
aloofness mean that he’s not moving with 
the times. He has a tin ear and can’t hear 
the signs of conspiracy happening all around 

ਘਟાSee the discussion of Coriolanus the character in Greenblatt, S. (2018) è̥˧Ȋʓ˹׃�ÝɘȊɹȷˮˤȷȊ˧ȷ�ʧʓ�Óʧ̟ȷ˧�m˝ˉɧ˝ˉ�
Bodley Head. [Ed.]

ʎʓʽ�Mɭ�ɀʴʴ˝͕̤�рɀ̯̯ɭ̝ɭ̝̤�̯˝�̤̯ɭɭ̝�ʎʓʽ�ɀ͕ɀ͛�
from reality and refuses to listen to sound 
advice.

His antagonist Brutus may be “the noblest 
Ô˝ʽɀˉ�̋ ʄ�̯ ʎɭʽ�ɀʴʴએ�ɠ̸̯�ʎɭ�̯ ˝˝�ʎɀ̤�ʎʓ̤�рɀ͕̤�
Proud of his reputation for honesty and 
integrity, he has no tolerance for weakness 
in others and dismisses their opinions. He is 
too secure in his opinion of himself.

His friend Cassius, on the other hand, is 
̯˝˝�ʴɀɡʯʓˉʅ�ʓˉ�̤ɭʴʄɡ˝ˉпɧɭˉɡɭ�ɀˉɧ�ɀʴʴ˝͕̤�
himself to be overruled by Brutus, even 
when he knows that Brutus is wrong.

Mark Antony is a brilliant spin-doctor 
ɀˉɧ�ɀ�ʽɀˉʓ̸̚ʴɀ̯˝̝�˝ʄ�̸̚ɠʴʓɡ�˝̚ʓˉʓ˝ˉઃɀ�
supremely tricky orator. But having got the 
top job, he whittles it away through self-
indulgence and laziness. It’s not enough 
to get to the top job; you have to have the 
рɭ͚ʓɠʓʴʓ̯͛�ɀˉɧ�̯ʎɭ�̤ɭʴʄɡ˝ˉ̯̝˝ʴ�̯˝�̤̯ɀ͛�̯ʎɭ̝ɭ
"˝̝ʓ˝ʴɀˉ̸̤�ʓ̤�ɀˉ˝̯ʎɭ̝�ʓˉ̸̤̯̝ɡ̯ʓ͔ɭ�пʅ̸̝ɭ�

ʄ̝˝ʽ�Ô˝ʽɀˉ�ʎʓ̤̯˝̝ ͛���ɠ̝ʓʴʴʓɀˉ̯�пʅʎ̯ʓˉʅ�
machine, he is a nightmare in peacetime: a 
man who refuses to compromise or negoti-
ate, and so is easy pickings for the politicians 
who seek to destroy him. General George 
Patton springs to mind.ৡ২

Shakespeare’s eleven history plays give 
us more graphic examples of good and bad 
leadership. We witness the destruction of 
Richard II, who puts his faith in divine right 
and entitlement.

We see the demise of his successor, Henry 
IV, who is plagued with guilt for the murder 
of his predecessor, and believes that the 
proper posture for a king is aloofness and 
austerity. He makes a major mistake by 
being ungrateful to those who have helped 
him attain the Crown, thereby breeding 
resentment and rebellion.
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His son, Henry V, is the most charismatic 
and successful of Shakespeare’s monarchs. 
He has learned by watching his father’s mis-
̯ɀʯɭ̤�ɀˉɧ�̤ ɭ̯̤�ɀɠ˝̸̯�ɡ̝ɀоʓˉʅ�ʎʓ̤�ʓʽɀʅɭ�ʄ̝˝ʽ�
an early age. He has spent his adolescence in 
m˝ˉɧ˝ ઑ̤̄�̸̚ɠ̤�ɀˉɧ�ɠ̝˝̯ʎɭʴ̤�̚ɀ̝̯ʴ͛�̤˝�̯ʎɀ̯�
he may dazzle the world by his eventual “ref-
ormation,” but also so he may get to know 
the people he will eventually reign over. He 
wants to know their names, how they live, 
what they think. He’s adept at developing 

“the common touch.”
As soon as he is king, he sets about making 

himself a national hero by declaring war on 
France and blackmailing the Church into 
giving him its blessing.
�̯�п̝̤̯� ʎʓ̤� ɡɀʽ̚ɀʓʅˉ� ʅ˝ɭ̤�͕ɭʴʴ�͕ʓ̯ʎ�

Henry exhibiting such sterling leadership 
Ό̸ɀʴʓ̯ʓɭ̤�ɀ̤�̯ɭˉɀɡʓ̯ ͛�ɭˉɧ̸̝ɀˉɡɭ�̤̯̝ɀ̯ɭʅʓɡ�
thinking, discipline, and a contagious 
optimism. But as he advances deeper into 
French territory, his troops are beset by 
illness, fatigue, and depletion in numbers.

He gets as far as Agincourt, where he 
пˉɧ̤�ʎʓʽ̤ɭʴʄ�˝̸̯ˉ̸ʽɠɭ̝ɭɧ�п͔ɭ̯˝˝ˉɭ�ɠ͛�
ɀ�D̝ɭˉɡʎ�ɀ̝ʽ ͛�п̯�͕ɭʴʴɀ̝ʽɭɧ�ɀˉɧ�ʓ̯ɡʎʓˉʅ�
for battle. And this is where Henry’s true 
leadership comes to the fore. He realises 
that stirring speeches and grand rhetoric 
aren’t going to win the day. He is adept at 
reading the room and changing tack. He 
ʎɀ̤�̯˝�пˉɧ�ɀ�ʴɀˉʅ̸ɀʅɭ�̯ʎɀ̯�ʓ̤�ʎ˝ʽɭʴ͛�ɀˉɧ�
simple. He has to call his troops by name 
and convince them that they are a band of 
brothers, and they are actually lucky to be 
here to participate in such a glorious victory. 
Mɭ�ɡɀ ઑ̯̄�˝аɭ̝�̯ʎɭʽ�̝ɭʓˉʄ˝̝ɡɭʽɭˉ̯̤�˝̝�ʄ̸ʴʴ�
ɠɭʴʴʓɭ̤�˝̝�͕ɀ̝ʽ�ɡ˝ɀ̯̤�Mɭ�ɡɀˉ�˝аɭ̝�̯ʎɭʽ�
̤˝ʽɭ̯ʎʓˉʅ�ɠɭ̯̯ɭ̝ઃʓʽʽ˝̝̯ɀʴʓ̯ ͛

ਘਠાOȷʓ˧̥�ċ�ੲঢ়ঢ়ੳ�ੲ�ɡ̯��Ûɡɭˉɭ�ৗੳ
ਙਗાOn 25 October 1415. [Ed.]

Юʓ̤�ɧɀ͛�ʓ̤�ɡɀʴʴઑɧ�̯ʎɭ�ʄɭɀ̤̯�˝ʄ�"̝ʓ̤̚ʓɀˉৡ৩ 
He that outlives this day, and comes safe 
home, 
Will stand a-tiptoe when this day is nam’d, 
And rouse him at the name of Crispian. 
He that shall live this day and see old age 
Will yearly on the vigil feast his neighbours, 
And say ‘Tomorrow is Saint Crispian:’ 
Юɭˉ�͕ʓʴʴ�ʎɭ�̤̯̝ʓ̚�ʎʓ̤�̤ʴɭɭ͔ɭ�ɀˉɧ�̤ʎ˝͕�ʎʓ̤�
scars 
੶�ˉɧ�̤ɀ͛�ઐЮɭ̤ɭ�͕˝̸ˉɧ̤�R�ʎɀɧ�˝ˉ�"̝ʓ̤̚ʓ ઑ̤̄�
day’.] 
Old men forget: yet all shall be forgot, 
But he’ll remember, with advantages, 
Ċʎɀ̯�ʄɭɀ̯̤�ʎɭ�ɧʓɧ�̯ʎɀ̯�ɧɀ ͛�Юɭˉ�̤ʎɀʴʴ�˝̸̝�
names, 
Dɀʽʓʴʓɀ̝�ʓˉ�ʎʓ̤�ʽ˝̸̯ʎ�ɀ̤�ʎ˝̸̤ɭʎ˝ʴɧ�͕˝̝ɧ̤ઃ 
Mɀ̝̝͛�̯ʎɭ�iʓˉʅ�!ɭɧʄ˝̝ɧ�ɀˉɧ�.͚ɭ̯ɭ ̝ 
Warwick and Talbot, Salisbury and 
Eʴ˝̸ɡɭ̤̯ɭ̝ઃ 
!ɭ�ʓˉ�̯ʎɭʓ̝�р˝͕ʓˉʅ�ɡ̸̤̚�ʄ̝ɭ̤ʎʴ͛�̝ɭʽɭʽɠɭ̝ઑɧ 
Юʓ̤�̤̯˝̝͛�̤ʎɀʴʴ�̯ʎɭ�ʅ˝˝ɧ�ʽɀˉ�̯ɭɀɡʎ�ʎʓ̤�̤˝ˉ 
And Crispin Crispian shall ne’er go by, 
From this day to the ending of the world, 
But we in it shall be remembered; 
We few, we happy few, we band of 
ɠ̝˝̯ʎɭ̝̤ઃ 
For he today that sheds his blood with me 
Shall be my brother; be he ne’er so vile, 
Юʓ̤�ɧɀ͛�̤ʎɀʴʴ�ʅɭˉ̯ʴɭ�ʎʓ̤�ɡ˝ˉɧʓ̯ʓ˝ˉ 
And gentlemen in England now a-bed 
Shall think themselves accurs’d they were 
not here, 
And hold their manhoods cheap whiles any 
speaks 
Юɀ̯�ʄ˝̸ʅʎ̯�͕ʓ̯ʎ�̸̤�̸̚˝ˉ�Ûɀʓˉ̯�"̝ʓ̤̚ʓ ઑ̤̄�ɧɀ ͛

�ˉɧ�̯ʎɭ�̝ɭ̤̯�˝ʄ�ɡ˝̸̝̤ɭ�ʓ̤�ʎʓ̤̯˝̝ ͛�Юɭ�
speech works its magic and Henry’s troops 
go on to win one of the greatest military 
victories in English history.ৢয়

Having spent the bulk of my life run-
ˉʓˉʅ�̯͕˝�̯ʎɭɀ̯̝ɭ�ɡ˝ʽ̚ɀˉʓɭ̤ઃ̯ʎɭ��ʓʽ̝˝ɧ�
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ɀˉɧ�̯ʎɭˉ�!ɭʴʴ�Ûʎɀʯɭ̤̚ɭɀ̝ɭઃR�̝ɭɡʯ˝ˉ�Rઑ͔ɭ�
learned a lot of valuable lessons about lead-
ership by studying Shakespeare’s plays and 
ɡʎɀ̝ɀɡ̯ɭ̝̤�Юɭ̤ɭ�ʴɭ̤̤˝ˉ̤�ʓˉɡʴ̸ɧɭ�ʴʓ̤̯ɭˉʓˉʅ�
to people, empathising with their situations, 
not taking myself too seriously, leading from 
the front, but as part of the team, staying 
loyal, trustworthy, resilient, positive, opti-
mistic, generous with praise, and grateful for 
support, bold, but responsible in risk-taking.

I don’t say I’ve always succeeded in all of 
the above, but at least I know the lessons 
are there to be learned.

Shakespeare’s longevity
Shakespeare’s plays have lasted 400 years 
and are still performed the world over in 
almost every language. One reason they’ve 
lasted so long is that in a sense, they remain 
̸ˉпˉʓ̤ʎɭɧ�Ûʎɀʯɭ̤̚ɭɀ̝ɭ�ɀ̤ʯ̤�ʴ˝̯̤�˝ʄ�̤ɭɀ̝ɡʎ-
ʓˉʅ�Ό̸ɭ̤̯ʓ˝ˉ̤� ʓˉ�ʎʓ̤�̚ʴɀ̤͛�ɠ̸̯�ʎɭ�ɧ˝ɭ̤ ઑ̯̄�
̝̚˝͔ʓɧɭ�ɀˉ͛�ɀˉ̤͕ɭ̝̤�Юɭ�̚ʴɀ̤͛�ˉɭ͔ɭ̝�ʎɀ͔ɭ�
ɀ�̤˝ɡɀʴʴɭɧ�ʽɭ̤̤ɀʅɭ�Юɭ͛ઑ̝ɭ�ˉɭ͔ɭ̝�ɧʓɧɀɡ̯ʓɡ�
unlike Berthold Brecht’s or George Bernard 
Shaw’s, and many playwrights writing today 
with a particular social or political agenda.
Юɀ̯� ʽɭɀˉ̤� ̯ʎɀ̯� ɭɀɡʎ� ʅɭˉɭ̝ɀ̯ʓ˝ˉ� ʎɀ̤�

̯˝� ɀˉ̤͕ɭ̝� Ûʎɀʯɭ̤̚ɭɀ̝ɭઑ̤� Ό̸ɭ̤̯ʓ˝ˉ̤� ʓˉ� ʓ̯̤�
own way: what do we think about racism? 
�ˉ̯ʓÛɭʽʓ̯ʓ̤ʽਗ਼� Ûɭ͚ʓ̤ʽਗ਼�Юɭ� Ñɀ̯̝ʓɀ̝ɡʎ͛ਗ਼�
Ambition? Revenge?
Юɭ�͕˝̝ɧ̤�̝ɭʽɀʓˉ�̯ʎɭ�̤ɀʽɭ�Юɭ�͕˝̝ɧ̤�

ɀ̝ɭ�̯ ʎɭ�̯ ɭ͚̯�ɠ̸̯�̯ ʎɭ�̯ ɭ͚̯�ʓ̤�̄ ˝̯�̯ ʎɭ�̚ ʴɀ ͛�Юɭ�
play is what happens when actors pick up 
the text and start to perform it to each other.

And that’s where the answers, the atti-
tudes, the responses will become manifest. 
Юɭ�͕˝̝ɧ̤�ɀ̝ɭ�ɀʴ͕ɀ̤͛�̯ʎɭ�̤ɀʽɭ�ɠ̸̯�̯ʎɭ�̚ʴɀ͛�
ʓ̤�ɀʴ͕ɀ̤͛�ɧʓаɭ̝ɭˉ̯�ɀʴ͕ɀ̤͛�ˉɭ ͕�ɀʴ͕ɀ̤͛�ˉ˝ ͕

ਙਘાReputed to be Samuel Johnson’s *ɝȫ˹ɝʧʓȊ˧̥�ʧɎ�˹ɘȷ�0ʓɏɾɝˮɘ�oȊʓɏ̂Ȋɏȷ (1755). [Ed.]

Shakespeare’s language
�ˉɧ�̯ʎɭˉ�͕ɭ�ʎɀ͔ɭ� ʴɀˉʅ̸ɀʅɭ�mɀˉʅ̸ɀʅɭ� ʓ̤�
ʎ̸ʽɀˉʯʓˉɧઑ̤�ʅ̝ɭɀ̯ɭ̤̯�ʓˉ͔ɭˉ̯ʓ˝ˉ�Юɀ̯�͕ ʎʓɡʎ�
separates us from, and allows us to dominate, 
the rest of the animal kingdom. English has 
been the most successful to date of all the 
modern languages, and Shakespeare was one 
of those who shaped the English we speak 
today.

English, more than most languages, is 
always in transition. New words and phrases 
are added to the lexicon every day, and other 
words and phrases become obsolete. In 
Shakespeare’s day, the English language was 
experiencing a major explosion of invention 
ɀˉɧ�ɭ͚ɡʓ̯ɭʽɭˉ̯�Юɭ̝ɭ�͕ɀ̤�ɀ̤�͛ɭ̯�ˉ˝�ɧɭпˉʓ-
tive English dictionary,ৢৡ so words could be 
new-minted and mean whatever you wanted 
them to mean, especially with such a wide 
range of English dialects and accents. Most 
of us today have a vocabulary of about 10 
to 20,000 words. Shakespeare had a vocabu-
lary of some 60,000 words and introduced 
hundreds of new words and phrases into 
our language. 
Ċɭ�Ό̸˝̯ɭ�ʎʓʽ�ɀʴʴ�̯ʎɭ�̯ʓʽɭ�͕ʓ̯ʎ˝̸̯�̝ɭɀʴʓ̤-

ʓˉʅ�ʓ̯�Rˉ�̯ʎɭ�͕˝̝ɧ̤�˝ʄ�!ɭ̝ˉɀ̝ɧ�mɭ͔ʓˉ
if you cannot understand my argument 
and decide “T˹ˮ�G˧ȷȷɹ�˹ʧ�ʇȷએ�͛˝̸�ɀ̝ɭ�Ό̸˝̯-
ing Shakespeare. If you claim to be ʇʧ˧ȷ�
ˮɝʓʓȷȱ�ȊɏȊɝʓˮ˹�˹ ɘȊʓ�ˮ ɝʓʓɝʓɏ�͛ ˝̸�ɀ̝ɭ�Ό̸˝̯ʓˉʅ�
Shakespeare. If you recall your ˮȊɾȊȱ�ȱȊ̥ˮ, 
͛˝̸�ɀ̝ɭ�Ό̸˝̯ʓˉʅ�Ûʎɀʯɭ̤̚ɭɀ̝ɭ�Rʄ�͛˝̸�ɀɡ̯�
ʇʧ˧ȷ�ɝʓ�ˮʧ˧˧ʧ̟�˹ɘȊʓ�ɝʓ�Ȋʓɏȷ˧, if your ̟ɝˮɘ�
ɝˮ�̴Ȋ˹ɘȷ˧�˹ʧ�˹ɘȷ�˹ɘʧ̂ɏɘ˹, if your ɾʧˮ˹�ˤ˧ʧˤȷ˧˹̥ 
has ̞Ȋʓɝˮɘȷȱ�ɝʓ˹ʧ�˹ɘɝʓ�Ȋɝ˧�͛˝̸�ɀ̝ɭ�Ό̸˝̯ʓˉʅ�
Shakespeare. If you have ever refused to 
Ȫ̂ȱɏȷ�Ȋʓ�ɝʓȫɘ�˝̝�̸̤аɭ̝ɭɧ�ʄ̝˝ʽ�ɏ˧ȷȷʓȷ̥ȷȱ�
ɵȷȊɾʧ̂ˮ̥, if you’ve been ever ʕ ɾȊ̥ȷȱ�̴ Ȋˮ˹�Ȋʓȱ�
ɾʧʧˮȷ, if you have been ˹ʧʓɏ̂ȷ˹ɝȷȱ, a ˹ʧ̟ȷ˧�
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ʧɎ� ˮ˹˧ȷʓɏ˹ɘ, ɘʧʧȱ̟ɝʓɹȷȱ, or ɝʓ�Ȋ�ˤɝȫɹɾȷ, if 
you have ɹʓɝ˹˹ȷȱ�̥ʧ̂˧�Ȫ˧ʧ̟ˮ, made a ̞ɝ˧˹̂ȷ�
ʧɎ�ʓȷȫȷˮˮɝ˹̥, insisted on ̴Ȋɝ˧�ˤɾȊ̥, ˮɾȷˤ˹�ʓʧ˹�
ʧʓȷ�̟ɝʓɹ, ˮ˹ʧʧȱ�ʧʓ�ȫȷ˧ȷʇʧʓ̥, ȱȊʓȫȷȱ�Ȋ˹˹ȷʓȱ
Ȋʓȫȷ (on your lord and master), ɾȊ̂ɏɘȷȱ�
̥ʧ̂˧ˮȷɾɎ� ɝʓ˹ʧ�ˮ˹ɝ˹ȫɘȷˮ, had ˮɘʧ˧˹�ˮɘ˧ɝψ, ȫʧɾȱ�
ȫʧʇɎʧ˧˹, or ˹ʧʧ�ʇ̂ȫɘ�ʧɎ�Ȋ�ɏʧʧȱ�˹ɘɝʓɏ, if you 
have ˮȷȷʓ�Ȫȷ˹˹ȷ˧�ȱȊ̥ˮ, or ɾɝ̞ȷȱ� ɝʓ�Ȋ� Ɏʧʧɾˮ�
ˤȊ˧Ȋȱɝˮȷઃ͕ʎ ͛�Ȫȷ�˹ɘȊ˹�Ȋˮ�ɝ˹�ʇȊ̥, ˹ɘȷ�ʇʧ˧ȷ�
Ɏʧʧɾ�̥ʧ̂, for it’s a Ɏʧ˧ȷɏʧʓȷ�ȫʧʓȫɾ̂ˮɝʧʓ that 
you are, as ɏʧʧȱ�ɾ̂ȫɹ�̟ ʧ̂ɾȱ�ɘȊ̞ȷ�ɝ˹�Ό̸˝̯ʓˉʅ�
Shakespeare.

If you think that it’s ȷȊ˧ɾ̥�ȱȊ̥ˮ and you 
clear out ȪȊɏ�Ȋʓȱ�ȪȊωȊɏȷ, if you think it’s 
ɘɝɏɘ�˹ɝʇȷ and ˹ɘȊ˹�ɝˮ�˹ɘȷ�ɾʧʓɏ�Ȋʓȱ�˹ɘȷ�ˮɘʧ˧˹�
ʧɎ�ɝ˹, if you believe that ˹ɘȷ�ɏȊʇȷ�ɝˮ�̂ˤ and 
that the ˹˧̂˹ɘ�̟ɝɾɾ�ʧ̂˹, even if it involves 
̥ʧ̂˧�ʧ̟ʓ�Δȷˮɘ�Ȋʓȱ�Ȫɾʧʧȱ, if you lie low to 
the ȫ˧Ȋȫɹ�ʧɎ�ȱʧʧʇ because you suspect Ɏʧ̂ɾ�
ˤɾȊ̥, if you set your ˹ ȷȷ˹ɘ�ʧʓ�ȷȱɏȷ, Ȋ˹�ʧʓȷ�Ɏȷɾɾ�
ˮ̟ʧʧˤ, without ˧ɘ̥ʇȷ�ʧ˧�˧ȷȊˮʧʓ, then, to 
ɏɝ̞ȷ�˹ ɘȷ�ȱȷ̞ɝɾ�ɘɝˮ�ȱ̂ȷ, ɝɎ�˹ ɘȷ�˹ ˧̂˹ɘ�̟ ȷ˧ȷ�ɹʓʧ̟ʓ 
(for ˮ̂˧ȷɾ̥�̥ʧ̂�ɘȊ̞ȷ�Ȋ�˹ʧʓɏ̂ȷ�ɝʓ�̥ʧ̂˧�ɘȷȊȱ) 
͛˝̸�ɀ̝ɭ�Ό̸˝̯ʓˉʅ�Ûʎɀʯɭ̤̚ɭɀ̝ɭ�ɭ͔ɭˉ�ʓʄ�͛˝̸�
Ȫɝȱ�ʇȷ�ɏʧʧȱ�˧ɝȱȱȊʓȫȷ and ˮȷʓȱ�ʇȷ�ˤȊȫɹɝʓɏ. 
If you wish I was as ȱȷȊȱ�Ȋˮ�Ȋ�ȱʧʧ˧ʓȊɝɾ, if 
you think that I am an ȷ̥ȷˮʧ˧ȷ, a ɾȊ̂ɏɘɝʓɏ�
ˮ˹ʧȫɹ, the ȱȷ̞ɝɾ�ɝʓȫȊ˧ʓȊ˹ȷ, a ˮ˹ʧʓ̥ɘȷȊ˧˹ȷȱ�
̞ɝɾɾȊɝʓ, Ȫɾʧʧȱ̥ʇɝʓȱȷȱ, or a Ȫɾɝʓɹɝʓɏ�ɝȱɝʧ˹, 
̯ʎɭˉઃȪ̥�hʧ̞ȷ! O Lord! è̵ׂ̂�˹̂˹! for ɏʧʧȱ
ʓȷˮˮ�ˮȊɹȷ! ̟ɘȊ˹�˹ɘȷ�ȱɝȫɹȷʓˮઃɝ˹ˮ�Ȋɾɾ�ʧʓȷ�˹ʧ�
ʇȷઃʄ˝̝�͛˝̸�ɀ̝ɭ�Ό̸˝̯ʓˉʅ�Ûʎɀʯɭ̤̚ɭɀ̝ɭ

Юɀ̯� ͕ɀ̤� !ɭ̝ˉɀ̝ɧ� mɭ͔ʓ ઑ̤̄� ɧ˝ʓˉʅ� ˉ˝̯�
mine.ৢৢ

ਙਙાmɭ͔ʓˉ�!�ੲঢ়ড়ৗੳ�İ̸˝̯ʓˉʅ�Ûʎɀʯɭ̤̚ɭɀ̝ɭ�ʓˉ��ʎʓ̤�0ʓ˹ɘ̂ˮɝȊˮʇˮ�m˝ˉɧ˝ˉ�f˝ˉɀ̯ʎɀˉ�"ɀ̚ɭ�ʎ̯̯̤̤̯̚ɀ̯ʓɡ̤Ό̸ɀ̝ɭ̤̚ɀɡɭʎ̯̯̤̤̯̚ɀ̯ʓɡ̤Ό̸ɀ̝ɭ̤̚ɀɡɭ
ɡ˝ʽ̤̯ɀ̯ʓɡড়ɡɭɀɭɭɭʄʄড়ʄ̯ɠঢ়ঢ়ড়ɠɭɭড়ɧʄড়ৗড়ড়ৗİ̸˝̯ʓˉʅÛʎɀʯɭ̤̚ɭɀ̝ɭ̚ɧʄɡ˝ʽ̤̯ɀ̯ʓɡড়ɡɭɀɭɭɭʄʄড়ʄ̯ɠঢ়ঢ়ড়ɠɭɭড়ɧʄড়ৗড়ড়ৗİ̸˝̯ʓˉʅÛʎɀʯɭ̤̚ɭɀ̝ɭ̚ɧʄ. 
!̸̯�̤ɭɭ�Ċʓˉʓɡʯ�Û�ੲੳ�Ñ̝˝͔ɭ̝ɠ̤�ʽ̯͛ʎ̤�ɀˉɧ�Юɭ�!ɀ̝ɧએ��̝ɭ�͕ɭ�̝ɭɀʴʴ͛�İ̸˝̯ʓˉʅ�Ûʎɀʯɭ̤̚ɭɀ̝ɭએਗ਼�oɝȪ˧Ȋ˧̥�
ʧɎ�$ʧʓɏ˧ȷˮˮ�#ɾʧɏˮ�ৗ��̝̚ʓʴ�https://blogs.loc.gov/folklife/2020/04/proverbs-myths-and-the-bard-are-we-really-https://blogs.loc.gov/folklife/2020/04/proverbs-myths-and-the-bard-are-we-really-
Ό̸˝̯ʓˉʅ̤ʎɀʯɭ̤̚ɭɀ̝ɭΌ̸˝̯ʓˉʅ̤ʎɀʯɭ̤̚ɭɀ̝ɭ [Ed.]
ਙਚાOȷʓ˧̥�ċ (Act 1 Scene 2).

Shakespeare and governance
Apart from Shakespeare’s comments on 
leadership, which I spoke of above, what 
ɧ˝ɭ̤�ʎɭ�ʎɀ͔ɭ�̯˝�˝аɭ̝�ɀɠ˝̸̯�͕ʎɭˉ�ʓ̯�ɡ˝ʽɭ̤�
to good governance and the safety of the 
realm?

In Oȷʓ˧̥�ċ, the Archbishop depicts a 
medieval concept of order, with the king at 
the top and everyone else one step rather 
ɠɭʴ˝͕�˝ˉ�̯ʎɭ�ʴɀɧɧɭ ̝�ɭɀɡʎ�˝ˉɭ�ʄ̸ʴпʴʴʓˉʅ�ɀ�
function allotted to him at birth.ৢৣ

Юɭ̝ɭʄ˝̝ɭ�ɧ˝̯ʎ�ʎɭɀ͔ɭˉ�ɧʓ͔ʓɧɭ�̯ʎɭ�̤̯ɀ̯ɭ�˝ʄ�
man into diverse functions, 
Setting endeavour in continuous motion; 
æ˝�͕ʎʓɡʎ�ʓ̤�п͚ઑɧ�ɀ̤�ɀˉ�ɀʓʽ�˝̝�ɠ̸̯̯ 
Obedience; for so work the honeybees, 
Creatures that by a rule in nature teach 
Юɭ�ɀɡ̯�˝ʄ�˝̝ɧɭ̝�̯˝�ɀ�̚ɭ˝̚ʴɭɧ�ʯʓˉʅɧ˝ʽ 
Юɭ͛�ʎɀ͔ɭ�ɀ�iʓˉʅ�ɀˉɧ�˝дɡɭ̝̤�˝ʄ�̤˝̝̯̤ 
Where some, like magistrates, correct at 
home; 
Others like merchants venture trades abroad, 
Others like soldiers, armed in their stings, 
Make boot upon the summer’s velvet buds, 
Which pillage they with merry march bring 
home 
To the tent royal of their emperor; 
Who, busied in his majesty, surveys 
Юɭ�̤ʓˉʅʓˉʅ�ʽɀ̤˝ˉ̤�ɠ̸ʓʴɧʓˉʅ�̝˝˝ʄ̤�˝ʄ�ʅ˝ʴɧ 
Юɭ�ɡʓ͔ʓʴ�ɡʓ̯ʓͥɭˉ̤�ʯˉɭɀɧʓˉʅ�̸̚�̯ʎɭ�ʎ˝ˉɭ ͛ 
Юɭ�̚˝˝̝�ʽɭɡʎɀˉʓɡ�̚˝̝̯ɭ̝̤�ɡ̝˝͕ɧʓˉʅ�ʓˉ 
Юɭʓ̝�ʎɭɀ͔͛�ɠ̸̝ɧɭˉ̤�ɀ̯�ʎʓ̤�ˉɀ̝̝˝͕�ʅɀ̯ɭ 
Юɭ�̤ɀɧɭ͛ɭɧ�ʫ̸̤̯ʓɡɭ�͕ʓ̯ʎ�ʎʓ̤�̸̤̝ʴ͛�ʎ̸ʽ 
Delivering o’er to executors pale 
Юɭ�ʴɀͥ͛�͛ɀ͕ˉʓˉʅ�ɧ̝˝ˉɭ

R̯ઑ̤�ɀ�ɡʎɀ̝ʽʓˉʅ�̤ ̚ɭɭɡʎઃ̯ʎɭ��̝ɡʎɠʓ̤ʎ˝̚�
˝ʄ�ɡ˝̸̝̤ɭ�ʓ̤�ɀ�ʽɀʫ˝̝�пʅ̸̝ɭ�˝ʄ�̯ʎɭ�.̤̯ɀɠʴʓ̤ʎ-

https://static1.squarespace.com/static/5877ceae5016e102ef4f18f4/t/5b9981b60e2e7257287d6f08/1536786870360/Quoting+Shakespeare.pdf
https://static1.squarespace.com/static/5877ceae5016e102ef4f18f4/t/5b9981b60e2e7257287d6f08/1536786870360/Quoting+Shakespeare.pdf
https://blogs.loc.gov/folklife/2020/04/proverbs-myths-and-the-bard-are-we-really-quoting-shakespeare/
https://blogs.loc.gov/folklife/2020/04/proverbs-myths-and-the-bard-are-we-really-quoting-shakespeare/
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ment, and we shouldn’t be surprised about 
his very medieval concept of order.
v˝̝ɭ˝͔ɭ ̝�ʎɭઑ̤�̸ ˉɧɭ̝�̚ ̝ɭ̸̤̤̝ɭ�ʄ̝˝ʽ�iʓˉʅ�

Mɭˉ̝͛�̯˝�пˉɧ�ɀˉ�ɭɡɡʴɭ̤ʓɀ̤̯ʓɡɀʴ�ɭ͚ɡ̸̤ɭ�ʄ˝̝�
invading France because, if he doesn’t, the 
Church will lose half its property. So the 
Archbishop has very good reason to be seen 
ɀ̤�ɀ�iʓˉʅઑ̤�ʽɀˉ
mɀ͕�ɀˉɧ�˝̝ɧɭ̝�ɀ̝ɭ�̚ɀ̝ɀʽ˝̸ˉ̯�ɠ̸̯�͕ʎɀ̯�

about when you have a weak or tyrannous 
ʯʓˉʅਗ਼�Юʓ̤�ʓ̤�̯ ʎɭ�ɧʓʴɭʽʽɀ�̯ ʎɀ̯�̚ ʴɀʅ̸ɭ̤�ɀʴʴ�̋ ʄ�
Shakespeare’s History plays.
Oȷʓ˧̥�ċ is a complex, rich, and poetic 

play, not just a jingoistic spectacle. It was 
written at a time when England was just 
beginning to emerge as a global power and 
͕ɀ̤�ʄɀɡʓˉʅ�˝а�ɭˉɭʽʓɭ̤�ʓˉ�Û̚ɀʓˉ�ɀˉɧ�D̝ɀˉɡɭ�
as well as rebellions in Ireland, Scotland, 
ɀˉɧ�Ċɀʴɭ̤�Ñɀ̯̝ʓ˝̯ʓ̤ʽ�̝ ɀˉ�ʎʓʅʎ�Юɭ�̚ ʴɀ͛�ɡɭʴ-
ebrates the Earl of Essex’s defeat of the Irish 
rebels, and in one scene, Shakespeare brings 
together an Irishman, a Scot, a Welshman, 
and an Englishman in the trenches attacking 
Mɀ̝рɭ̸ ̝ৢ��ɀ̸̯̝ɀʴʴ ͛�ɀ�Ό̸ɀ̝̝ɭʴ�ɠ̝ɭɀʯ̤�˝̸̯�
but all is resolved when the trumpet sounds, 
ɀˉɧ�̯ʎɭ͛�ʅɀ̯ʎɭ̝�̯˝ʅɭ̯ʎɭ̝�̸ˉɧɭ̝�̯ʎɭ�рɀʅ�˝ʄ�
Û̯�Eɭ˝̝ʅɭ�Юʓ̤�ʓ̤�Ûʎɀʯɭ̤̚ɭɀ̝ɭઑ̤�ʓʽɀʅɭ�˝ʄ�
the birth of a united kingdom.

Naturally, the play was popular through-
out the 19th century with the expansion of 
the British Empire. It was so again in periods 
of intense patriotism during World War I 
ɀˉɧ�Ċ˝̝ʴɧ�Ċɀ̝�RR�Rˉ�ʄɀɡ̯�͕ʎɭˉ�mɀ̸̝ɭˉɡɭ�
�ʴʓ͔ʓɭ̝�̚ ʴɀ͛ɭɧ�̯ ʎɭ�̝ ˝ʴɭ�̋ ʄ�Mɭˉ̝͛�ɀ̯�m˝ˉɧ˝ ઑ̤̄�
�ʴɧ�ĉʓɡ�Юɭɀ̯̝ɭ�ʎɭ�͕ ɀ̤�͔ ʓ̤ʓ̯ɭɧ�ɠ͛�Ċʓˉ̤̯˝ˉ�
Churchill, who reminded him, “You are 
England.”ৢ

ਙਛાDuring August and September, 1415. [Ed.]
ਙਜા�̝�͕ɀ̤�ʓ̯�"ʎɀ̝ʴɭ̤�mɀ̸ʅʎ̯˝ˉ�͕ʎ˝�̤ɀʓɧ�̯ʎʓ̤�̯˝��ʴʓ͔ʓɭ̝ਗ਼�੶.ɧ
ਙਝા�˹ɘȷɾɾʧ�ੲੳ�ੲ�ɡ̯�ৗ�Ûɡɭˉɭ�ৗੳ
ਙਞાOȷʓ˧̥�ċ (Act 4 Scene 1).

Olivier, who was in the Royal Air Force 
at the time, was commissioned by the War 
�дɡɭ�̯˝�ʽɀʯɭ�ɀ�ʽ˝̝ɀʴɭɠ˝˝̤̯ʓˉʅ�ʽ˝͔ʓɭ�
so he chose Oȷʓ˧̥�ċ, which was a great suc-
cess. But to ensure its popularity, Olivier cut 
the more contentious scenes, such as Henry 
discarding or executing his old companions. 
During the Battle of Agincourt, as described 
by Shakespeare, Henry ordered all prisoners 
to be slaughtered in case they mounted a 
counterattack. Olivier cut that scene too. 
He just kept the glamorous patriotic bits.

Shakespeare’s ambivalence towards war 
and what Othello describes as “the pride, 
pomp, and circumstance of glorious war”ৢ০ 
is well expressed by a young soldier in 
Oȷʓ˧ؙ̥ċ:ৢ১

!̸̯�ʓʄ�̯ ʎɭ�ɡɀ̸̤ɭ�ɠɭ�̄ ˝̯�ʅ˝˝ɧ�̯ ʎɭ�iʓˉʅ�ʎʓʽ-
self hath a heavy reckoning to make, when 
all those legs and arms and heads, chopped 
˝а�ʓˉ�ɀ�ɠɀ̯̯ʴɭ�̤ʎɀʴʴ�ʫ˝ʓˉ�̯˝ʅɭ̯ʎɭ̝�ɀ̯�̯ʎɭ�
ʴɀ̯̯ɭ̝�ɧɀ͛�ɀˉɧ�ɡ̝͛�ɀʴʴઃઐĊɭ�ɧʓɭɧ�ʓˉ�̸̤ɡʎ�
ɀ�̚ ʴɀɡɭઃ̤˝ʽɭ�̤ ͕ɭɀ̝ʓˉʅ�̤ ˝ʽɭ�ɡ̝͛ʓˉʅ�ʄ˝̝�
ɀ�̤ ̸̝ʅɭ˝ˉ�̤ ˝ʽɭ�̸ ̚˝ˉ�̯ ʎɭʓ̝�͕ ʓ͔ɭ̤�ɹ ɭо�̚ ˝˝̝�
behind them, some upon the debts they 
˝͕ɭ�̤˝ʽɭ�̸̚˝ˉ�̯ʎɭʓ̝�ɡʎʓʴɧ̝ɭˉ�̝ɀ͕ʴ͛�ʴɭоઑ�
I am afeared there are few die well that 
die in a battle, for how can they charitably 
dispose of anything when blood is their 
argument? Now, if these men do not die 
͕ɭʴʴ�ʓ̯�͕ ʓʴʴ�ɠɭ�ɀ�ɠʴɀɡʯ�̔ ɀ̯̯ɭ̝�ʄ˝̝�̯ ʎɭ�iʓˉʅ�
that led them to it.

War certainly has its horrors, and Shake-
speare depicts them forensically in his three 
plays of the history of Henry VI. Civil war is 
the greatest of evils, and is well-encapsulated 
in the stage direction: “Enter a father who 
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has killed his son, and a son who has killed 
his father.”
Юɭ�ɡʎɀ˝̤� ʅʓ͔ɭ̤� ̝ʓ̤ɭ� ̯˝�̚˝̸̚ʴʓ̤̯� ɧɭʽɀ-

gogues who prey on the ignorance and 
bigotry of the population to make a pitch 
for the throne. Such is the rebel leader, Jack 
Cade:ৢ২

We, John Cade, inspired with the spirit 
˝ʄ�̸̯̯̚ʓˉʅ�ɧ˝͕ˉ�iʓˉʅ̤�ɀˉɧ�Ñ̝ʓˉɡɭ̤�ɡ˝ʽ-
mand silence!

Valiant I am! I am able to endure much. 
R� ʄɭɀ̝�ˉɭʓ̯ʎɭ̝� ̤͕˝̝ɧ�ˉ˝̝�п̝ɭ�!ɭ�ɠ̝ɀ͔ɭ�
then, for your Captain is brave, and vows 
̝ɭʄ˝̝ʽɀ̯ʓ˝ˉ�Ċʎɭˉ�R�ɀʽ�iʓˉʅ�̯ ʎɭ̝ɭ�̤ ʎɀʴʴ�
be no more money; all shall eat and drink 
at my expense; and, the pissing conduit 
̤ʎɀʴʴ�̝ ̸ˉ�̄ ˝̯ʎʓˉʅ�ɠ̸̯�̝ ɭɧ�͕ ʓˉɭ�ʄ˝̝�̯ ʎɭ�п̝̤̯�
three days of my reign. First thing we do, 
let’s kill all the lawyers. How now! Who’s 
there?

��Юɭ�ɡʴɭ̝ʯ�˝ʄ�"ʎɀ̯ʎɀʽઃʎɭ�ɡɀˉ�̝ɭɀɧ�
and write.

Cade: O, monstrous!

A: We caught him setting boys’ homework.

Cade: Here’s a villain!

A: He has a book in his pocket with red 
letters in it.

Cade: Nay then, he’s a conjurer! Come 
ʎʓ̯ʎɭ ̝�̤ ʓ̝̝ɀʎ�R�̔ ̸̤̯�Ό̸ɭ̤̯ʓ˝ˉ�̯ ʎɭɭ�Ċʎɀ̯�
is thy name?

A: Emmanuel.

ਙਟાOȷʓ˧̥�ċT ÓȊ˧˹�Ւ (1591) (Act 4 Scene 2).
ਙਠાBy remorse, he doesn’t mean “regret” but “pity.”
ਚਗાxȷȊˮ̂˧ȷ�Ɏʧ˧�xȷȊˮ̂˧ȷ�ੲ�ɡ̯�ৗ�Ûɡɭˉɭ�ੳ

Cade: Dost thou write thy name? Or dost 
thou sign it with a cross, like an honest, 
plain-dealing man?

A: Sir, I thank God I have been so well 
brought up that I can write my name. *ȷʧ�
ɏ˧Ȋ˹ɝȊˮ.

Cade: Hang him! He’s a traitor! He speaks 
French! Hang him with pen and ink-horn 
ɀ̝˝̸ˉɧ�ʎʓ̤�̄ ɭɡʯ�Юɭ̝ɭ�̤ ʎɀʴʴ�̄ ˝̯�ɠɭ�ɀ�̔ ɀʓɧ�
to be married, but she shall pay to me 
her maidenhead ere they have it. Now, 
away! Some to Westminster, some to the 
Houses of Parliament, some to the Inns 
of Court! Burn them all down! Destroy 
ɀʴʴ�̯ʎɭ�̝ɭɡ˝̝ɧ̤�˝ʄ�̯ʎɭ�̝ɭɀʴʽઃʽ͛�ʽ˝̸̯ʎ�
shall be the Parliament of England!

R̯�̝ ɭʽʓˉɧ̤�̔ ɭ�̋ ʄ�̤ ˝ʽɭɠ˝ɧ ͛�R�ɡɀ ઑ̯̄ઃɡɀ ઑ̯̄�
think who.

So rebellion and civil war are to be 
avoided, which means that Order must be 
ʓʽ̚˝̤ɭɧઃ̸ˉ̯ʓʴ�ʓ̯�̝ɭɀɡʎɭ̤�ɀ�̯ʓ̚̚ʓˉʅ�̚˝ʓˉ̯�
͕ʎɭ̝ɭ�ʓ̯�ɠɭɡ˝ʽɭ̤�̯ ̝͛ɀˉˉ ͛�ɀ̤�͕ ɭ�̤ ɭɭ�̝ ɭрɭɡ̯ɭɧ�
in ĥɾɝ̂ˮ�$ȊȷˮȊ˧, ÖɝȫɘȊ˧ȱ�TTT�ੲঢ়ંঢ়ৗੳ�$ʧ˧ɝʧ
ɾȊʓ̂ˮ (1608). xȊȫȪȷ˹ɘ (1606). At that point 
rebellion becomes reformation. It’s always 
a delicate balance.

In ĥɾɝ̂ˮ�$ȊȷˮȊ˧, Brutus concludes:
Юɭ�ɀɠ̸̤ɭ�˝ʄ�ʅ̝ɭɀ̯ˉɭ̤̤�ʓ̤�͕ʎɭˉ�ʓ̯�ɧʓ̤ʫ˝ʓˉ̤ 
Remorse from power.ৢ৩

It’s a sentiment echoed by Isabella in 
xȷȊˮ̂˧ȷ�Ɏʧ˧�xȷȊˮ̂˧ȷ (1604):ৣয়

Oh, it is excellent to have a giant’s strength! 
But it is tyrannous 
To use it like a giant! 
But man, proud man, 
Dress’d in a little brief authority, 
Plays such fantastic tricks before high 
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heaven 
As make the angels weep.

Shakespeare and justice
We’re familiar now with the concept of 
justice being represented by a woman who 
is blindfolded, holding in her hand a pair of 
̤ɡɀʴɭ̤�Юʓ̤�ʓʽɀʅɭ�͕ ɀ̤�͕ ʓɧɭʴ͛�ʯˉ˝͕ˉ�ʓˉ�vɭ̤-
˝̚˝̯ɀʽʓɀ�.ʅ̯͛̚�E̝ɭɭɡɭ�ɀˉɧ�Ô˝ʽɭ�Юɭ�
blindfold indicated impartiality, but what 
do the evenly balanced scales represent? 
�ˉɭ�ʎ˝̚ɭ̤� ̯ʎɭ͛�ʽʓʅʎ̯� ̸̤сɭ̤̯�ɀ�ɠɀʴɀˉɡɭ�
between justice and mercy. Justice is a cold 
and cerebral concept, mercy a warm-hearted 
and compassionate one.

We saw that debate as recently as last 
December as to whether convicted criminals 
(all refugees) should be freed or kept in “pre-
͔ɭˉ̯ɀ̯ʓ͔ɭ�ɧɭ̯ɭˉ̯ʓ˝ˉએ�Юɭ�ɧɭɠɀ̯ɭ�͕ ɀ̤�ɹ ɀ̝ʅɭʴ͛�
driven by racism and fear-mongering and 
became a political football. Could justice 
be tempered with compassion?

One might do well to hope that here in 
our own country, the scales might represent 
justice balanced by mercy and compassion.
Юʓ̤� ʓ̤� ɠɭ̤̯� ɧɭ̚ʓɡ̯ɭɧ� ɠ͛� Ñ˝̝̯ʓɀ� ʓˉ�δȷ�

xȷ˧ȫɘȊʓ˹�ʧɎ�ċȷʓɝȫȷ. She accepts that Shylock 
has the law on his side but urges him to 

“season” justice with mercy. I like her use 
˝ʄ�̯ʎɭ�͕˝̝ɧ�̤ɭɀ̤˝ˉએ�R̯�̸̤сɭ̤̯̤�̤˝ʽɭ̯ʎʓˉʅ�
̯ʎɀ̯�ɀɧɧ̤�̝ ɭʴʓ̤ʎ�̋ ̝�рɀ͔˝̸̝�̯ ˝�̤ ˝ʽɭ̯ʎʓˉʅ�̯ ʎɀ̯�
is cold and bloodless:ৣৡ

Юɭ�Ό̸ɀʴʓ̯͛�˝ʄ�ʽɭ̝ɡ͛�ʓ̤�ˉ˝̯�̤̯̝ɀʓ ઑ̄ɧ 
It droppeth as the gentle rain from heaven 
í̚˝ˉ�̯ʎɭ�̚ʴɀɡɭ�ɠɭˉɭɀ̯ʎ�R̯�ʓ̤�̯͕ʓɡɭ�ɠʴɭ̤̯ 
It blesseth him that gives and him that takes. 
’Tis mightiest in the mightiest; it becomes 
Юɭ�̯ʎ̝˝ˉɽɧ�ʽ˝ˉɀ̝ɡʎ�ɠɭ̯̯ɭ̝�̯ʎɀˉ�ʎʓ̤�ɡ̝˝͕ˉ 
His sceptre gives the force of temporal 
power, 
Юɭ�ɀ̯̯̝ʓɠ̸̯ɭ�̯˝�ɀ͕ɭ�ɀˉɧ�ʽɀʫɭ̤̯͛ 

ਚਘાδȷ�xȷ˧ȫɘȊʓ˹�ʧɎ�ċȷʓɝȫȷ (Act 4 Scene 1)

Wherein doth sit the dread and fear of kings; 
But mercy is above this sceptred sway; 
It is enthroned in the heart of kings, 
It is an attribute to God himself, 
And earthly power doth then show likest 
God’s 
When mercy seasons justice.

Юɀˉʯ�͛˝̸�ʄ˝̝�͛˝̸̝�͔ɭ̝͛�ʯʓˉɧ�ɀ̯̯ɭˉ̯ʓ˝ˉ

İ̸ɭ̤̯ʓ˝ˉ̤�ɀˉɧ�ɀˉ̤͕ɭ̝̤

Susan Pond: My name is Susan Pond, and 
I have the privilege of being the president 
of the Royal Society of New South Wales, 
which has held Ideas@theHouse, now the 
ninth, in partnership with Her Excellency 
and Government House. John, that was very 
much what we were hoping to achieve with 
this series. We’ve had incredible expositions 
of great science and, tonight, great literature 
ɀˉɧ�ʅ̝ɭɀ̯�ɀɡ̯ʓˉʅ�Юɀˉʯ�͛˝̸�͔ɭ̝͛�ʽ̸ɡʎ�R�
will thank you more formally in a few min-
̸̯ɭ̤�ɠ̸̯�͕ɭ�ɧ˝�ʎɀ͔ɭ�̯ʓʽɭ�ʄ˝̝�Ό̸ɭ̤̯ʓ˝ˉ̤�R�
͕˝̸ʴɧ�̚ɀ̝̯ʓɡ̸ʴɀ̝ʴ͛�ʴʓʯɭ�̯˝�̯ɀʯɭ�Ό̸ɭ̤̯ʓ˝ˉ̤�
from some of the younger members of the 
audience; we have at least eight university 
students here. I was thinking about what 
͛˝̸�̔ ʓʅʎ̯�̤ ɀ͛�ɀˉɧ�̯ ʎɭ̝ɭʄ˝̝ɭ�͕ ʎɀ̯�Ό̸ɭ̤̯ʓ˝ˉ̤�
to ask. Can you tell us whom you regard as 
the people who’ve given great speeches in 
real life, which have come somewhat close to 
Ûʎɀʯɭ̤̚ɭɀ̝ɭઑ̤�пʅ̸̝ɭ̤�ɀˉɧ�ɀˉ͛�ʓˉ��̸̤̯̝ɀʴʓɀਗ਼
Ġ! Well, the people that spring to mind 
immediately, of course, are Winston 
"ʎ̸̝ɡʎʓʴʴ�ɀˉɧ��ɠ̝ɀʎɀʽ�mʓˉɡ˝ʴˉ�͕ ʎ˝�̤ ʴɀ͔ɭɧ�
over the Gettysburg Address for hours and 
hours to make it as perfect as possible. 
When he made that speech, hardly anybody 
ʎɭɀ̝ɧ�ʓ̯�Mɭ�ʎɀɧ�Ό̸ʓ̯ɭ�ɀ�ʎʓʅʎ�̯ ʎʓˉ�͔ ˝ʓɡɭ�ɀˉɧ�
there was a big crowd, and only the people 
in the front row actually heard the Getty-
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̤ɠ̸̝ʅ��ɧɧ̝ɭ̤̤�Юɀˉʯ�E˝ɧ�ʓ̯�͕ɀ̤�͕̝ʓ̯̯ɭˉ�
down, and we now have it as a great piece 
of oratory. Churchill, of course, is renowned 
for his motivational power. Examples in 
ʽ˝ɧɭ̝ˉ�̚˝ʴʓ̯ʓɡ̤�ɀ̝ɭ�ɀ�ʴʓ̯̯ʴɭ�ʎɀ̝ɧɭ̝�̯˝�пˉɧ
Q: What about Boris Johnson? Your per-
spective on Boris?
Ġ! You know, I’ve never sat through a 
Boris Johnson speech, so I don’t know how 
to assess him. I’d like to hear your opin-
ion about who you think a great modern 
speaker is. I don’t think it’s been fashion-
able in recent times to appear too oratorical: 
ɧ˝ ઑ̯̄�ʅɭ̯�̯˝˝�̤ʽɀ̝̯�͛˝̸�ʯˉ˝ ͕�̯ʎɭ�Ό̸ʓ̚�ʓ̤�
mightier than the sword. No Australian 
examples of great orators or motivationals? 
I’m sure some of you will have answers to 
that, someone you regard as a great speaker 
ʓˉ��̸̤̯̝ɀʴʓɀˉ�̚ ˝ʴʓ̯ʓɡ̤�̋ ̝�̤ ˝ɡʓɭ̯ ͛��ˉ͛�̋ аɭ̝̤ਗ਼
REW: From your comments, I take it that 
͛˝̸�Ό̸ʓ̯ɭ�ʴʓʯɭ�Ñɀ̸ʴ�iɭɀ̯ʓˉʅ�Ċʎɀ̯�ɀ̝ɭ�͛˝̸̝�
observations about him as a leader?
Ġ! Well, it’s interesting because he didn’t 
regard himself as a good speaker, and he 
͕ɀ̤�Ό̸ʓ̯ɭ�ɭʽɠɀ̝̝ɀ̤̤ɭɧ�ɀɠ˝̸̯�ʓ̯�ɀˉɧ�̤ɀʓɧ�R�
ɧ˝ ઑ̯̄�ɹ ʓʯɭ�ɧ˝ʓˉʅ�ʓ̯�R̯ઑ̤�ɀʴʴ�ɠ̸ʴʴ̤ʎʓ̯ઃʽɀʯʓˉʅ�
oratorical speeches.” I was talking to him at 
the time and I said, “If you mean it, if you 
believe it, it’s not bullshit. It’s just articulat-
ing your beliefs and your ideas, so it’s not 
fake, it’s not phony.” He was much happier 
doing the one-liners in the Chamber and 
Ό̸ʓɡʯ�˝ˉ�ʎʓ̤�ʄɭɭ̯�Mɭ�͕ɀ̤ ઑ̯̄�ʎɀ͛̚̚�ɠɭʓˉʅ�
oratorical, unlike Gough or Bob Menzies, 
for instance, who revelled in it.
REW: I thought your comments about Mark 
Antony were interesting, and they seem to 
ɧ̝ɀ͕�̤˝ʽɭ�̚ɀ̝ɀʴʴɭʴ̤�̯˝�Ñɀ̸ʴ�iɭɀ̯ʓˉʅ�Đ̋ ̸�
said that once Mark Antony had the reins 
of power, he became disinterested. I’m just 
interested if you have an opinion on that.

Ġ! Well, I think the thing about Mark 
Antony’s speech is that it’s so devious, it’s 
complete bullshit: being at Caesar’s assassi-
nation, he was nowhere near it, he was away 
at the time. But he says, “I was there and I 
saw this and I saw that,” you know, get the 
crowd all weeping. It’s nonsense, showing 
them Caesar’s will, but it isn’t Caesar’s will, 
he hasn’t got it, it’s back home. Brutus sends 
for it later on, so the whole act is a masterful 
piece of oratory and stirring the audience 
up and turning their heads around within 
̯ʎɭ�̤ ̚ɀɡɭ�̋ ʄ�п͔ɭ�̔ ʓˉ̸̯ɭ̤�!̸̯�ʓ̯ઑ̤�̚ ʎ˝ˉ ͛�ɀˉɧ�
̯ʎɀ̯ઑ̤�̯ʎɭ�ʯʓˉɧ�˝ʄ�̯ʎʓˉʅ�̯ʎɀ̯�iɭɀ̯ʓˉʅ�͕ɀ̤�
resisting, I think.
LF: John, I draw a distinction between 
politicians who speak in pursuit of their 
own interests and statesmen who pursue 
the interests of their country or community. 
R̤�̯ʎɭ̝ɭ�ɀ�̤ʓʽʓʴɀ̝�ɧʓаɭ̝ɭˉɡɭ�ɀɡ̝˝̤̤�Ûʎɀʯɭ-
speare?
Ġ! Yes, I think the politician Mark 
�ˉ̯˝ˉ͛ઃɀ�̸̤̝̚ɭʽɭ�̚˝ʴʓ̯ʓɡʓɀˉ�ɀˉɧ�̯˝̯ɀʴʴ͛�
ʓˉ̤ʓˉɡɭ̝ɭ�ɠ̸̯�ɡ˝ˉ͔ʓˉɡʓˉʅઃɀʅɀʓˉ̤̯�̤ ˝ʽɭ˝ˉɭ�
ʴʓʯɭ�Ю˝ʽɀ̤�v˝˝̝ɭ�͕ʎ˝ʽ�R�Ό̸˝̯ɭɧ�ɀɠ˝̸̯�
the refugees: that’s a statesmanlike speech. 
But with others like Henry V, you’ve got to 
weigh out “what is this for, what’s he got to 
gain out of making this?” And I think it’s 
highly motivational, but it’s to his own ends. 
So, there aren’t that many people, I think, in 
Shakespeare apart from Portia. Her “mercy” 
speech, for instance, is totally generous and 
not self-interested.
Q: Wonderful speech, thank you for that. 
Юɭ̝ɭ� ɀ̝ɭ� ̤˝ʽɭ� ̚ɭ˝̚ʴɭ� ̯ʎɭ̤ɭ� ɧɀ̤͛� ͕ʎ˝�
accuse Shakespeare of being a misogynist. 
Юɀ̯�̤ɭɭʽ̤�̯˝�ʽɭ�̯˝�ɠɭ�Ό̸ʓ̯ɭ�ʄɀʴ̤ɭ�ɠɭɡɀ̸̤ɭ�
Shakespeare has demonstrated in so many 
cases his admiration and support for women. 
Could you comment on that?
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Ġ! Well, I’m sort of guessing a bit here 
because I never met Shakespeare. I couldn’t 
analyse him face to face. You have to take 
it all from the plays and see what you 
can possibly winkle out of that. I would 
̤ɀ͛�̯ʎɀ̯�͕ʎɭˉ�ʎɭ�п̝̤̯�̤̯ɀ̝̯ɭɧ�͕̝ʓ̯ʓˉʅ�ʎɭ�
followed the tradition of women being a 
bit monstrous, a bit overbearing. So, early 
plays like èɝ˹̂ˮ��ʓȱ˧ʧʓɝȫ̂ˮ� ੲঢ়ંঢ়ੳ� ʄ˝̝�
ʓˉ̤̯ɀˉɡɭ�͕ʓ̯ʎ�æɀʽ˝̝ɀ�̯ʎɭ�İ̸ɭɭˉ�˝ʄ�̯ʎɭ�
E˝̯ʎ̤�̤ʎɭઑ̤�ɀ�̝ɭɀʴʴ͛�̯˝̸ʅʎ�пʅ̸̝ɭ�f˝ɀˉ�˝ʄ�
Arc in the Oȷʓ˧̥�ċT plays is similar, a very 
ʽɀʴɭ�ʯʓˉɧ�̋ ʄ�ɀс̝ɭ̤̤ʓ͔ɭ�пʅ̸̝ɭ�!̸̯�ɀ̤�ʎɭ�ʅ˝ɭ̤�
˝ˉ�ʎɭ�̤˝оɭˉ̤�̯ʎɭʽ�ʽ˝̝ɭ�ɀˉɧ�ʽ˝̝ɭ�ɀˉɧ�R�
feel he wants to give women a voice. But it’s 
ʎɀ̝ɧ�ʓˉ�̯ʎɀ̯�̤˝ɡʓɭ̯͛ઃ͕˝ʽɭˉ�ɧ˝ ઑ̯̄�ʎɀ͔ɭ�ɀ�
͔˝ʓɡɭઃ̤˝�ʎɭ�̚ ̸̯̤�̯ ʎɭʽ�ʓˉ̯˝�̔ ɀʴɭ�ɡ˝̸̤̯ʽɭ�
̯ʎɭ�ʅʓ̝ʴ̤�ɧʓ̤ʅ̸ʓ̤ɭ�̯ ʎɭʽ̤ɭʴ͔ɭ̤�ɀ̤�̔ ɭˉઃĉʓ˝ʴɀ�
Ô˝̤ɀʴʓˉɧ�Ñ˝̝̯ʓɀઃɀˉɧ�͕ʎɭˉ�̯ʎɭ͛�ɧ˝�̯ʎɀ̯�
then they have a voice because they’re in 
male attire and they are listened to. So, they 
can start to rule the roost, and I think he 
͕ɀ̤�̯ ̝͛ʓˉʅ�̯ ˝�пˉɧ�ɀ�͕ ɀ͛�̋ ʄ�ɹ ʓɠɭ̝ɀ̯ʓˉʅ�͕ ˝ʽɭˉ

Don’t forget, he also had an all-male com-
̚ɀˉ͛ઃ̯ʎɭ̝ɭ�͕ɭ̝ɭ�ˉ˝�͕˝ʽɭˉ�ɀʴʴ˝͕ɭɧ�˝ˉ�
̤̯ɀʅɭઃ̤˝�̯ʎɭ�̝˝ʴɭ̤�͕ɭ̝ɭ�ɀʴʴ�̚ʴɀ͛ɭɧ�ɠ͛�ʽɭˉ�
So, doing that gender swap was a big chal-
lenge for writers, and many of them didn’t 
bother: you’d have all male characters, maybe 
one female character, because it’s just too 
hard to write and the actors to impersonate 
women successfully. But Shakespeare must 
have had some fantastic actors in his com-
pany to play parts like Rosalind and Viola 
ɀˉɧ�"˝̝ɧɭʴʓɀઃʽɀ̝͔ɭʴʴ˝̸̤�̝˝ʴɭ̤�̯ʎɭ�ɠɭ̤̯�
roles for women ever written. So, they were 
trained to do these female impersonations 
and to understand how women thought and 
ɠɭʎɀ͔ɭɧ�Юɭ͛�ɀ̝ɭ�̤̯ʓʴʴ�̸ˉΌ̸ɭ̤̯ʓ˝ˉɀɠʴ͛�̯ʎɭ�
roles that most women want to play, so they 
are convincing.

Interesting with δȷ�èȊʇɝʓɏ�ʧɎ�˹ɘȷ�Ýɘ˧ȷ̟ 
ੲঢ়ંঢ়ੳ�͕ʎʓɡʎ�ʓ̤�˝оɭˉ�̤ɭɭˉ�ɀ̤�ɀ�̚ʓɭɡɭ�˝ʄ�
misogynistic writing, I think it’s cleverer 
̯ʎɀˉ�̯ʎɀ̯ઃʓ̯ઑ̤�̯͕˝�̚ɭ˝̚ʴɭ�ɠ˝̯ʎ�˝ʄ�̯ʎɭʽ�
sort of mavericks, very strong-willed, trying 
to negotiate how this marriage can work, 
and that, of course, is the basis of a lot of 
sitcom and comedy from way back, the 
male-female battle for superiority. And in 
δȷ�èȊʇɝʓɏ�ʧɎ�˹ɘȷ�Ýɘ˧ȷ̟, we see concessions 
being made on both sides, and these two 
mavericks work out a way of living together. 
Other people think they’re crazy, think 
they’re nut cases, but they do work out their 
own way: “we can negotiate a way of living 
together to keep us both happy.” And I think 
that’s the message of that play, that you have 
to negotiate, you have to give a little, take a 
little, but nobody should feel “I am on top.”
ĠĊ�v͛� Ό̸ɭ̤̯ʓ˝ˉ�͕ɀ̤� ʅ˝ʓˉʅ� ̯˝� ɠɭ� ɀɠ˝̸̯�
feminism: is Shakespeare a feminist? Can 
R�ʽɀʯɭ�ɀ�̝ɭɀʴʴ͛�Ό̸ʓɡʯ�ɀ̝ʅ̸ʽɭˉ̯�̯ʎɀ̯�ʎɭ�ʓ̤�
and see how you might respond? At that 
time, women were very largely packages to 
ɠɭ�̚ɀ̤̤ɭɧ�ɀ̝˝̸ˉɧ�ʄ˝̝�̯ʎɭʓ̝�пˉɀˉɡʓɀʴ�ɧ͛ˉɀ̤-
tic, political value, and so they were fairly 
stereotyped roles. But then in ÖɝȫɘȊ˧ȱ�TTT, 
he has the women who make their curses 
and their lamentations and who come 
back as very, very strong women, making 
their argument about the way women are 
treated and standing up for themselves in 
̯ʎɭʓ̝� ˝͕ˉ� ̝ʓʅʎ̯̤�Юɭ̝ɭઑ̤� mɀɧ͛�vɀɡɠɭ̯ʎ�
who’s a very, very strong woman, not a nice 
one, as many of the others aren’t, as you’ve 
already said, but we get Desdemona and 
Juliet and Beatrice to whom I think he gives 
͔˝ʓɡɭ̤�̯ʎɀ̯�ɀ̝ɭ�͔ɭ̝͛�̤̯̝˝ˉʅ�Юɭ̤ɭ�͕˝ʽɭˉ�
ɀ̝ɭ�ɭΌ̸ɀʴ�̯˝�ɀˉ͛ɠ˝ɧ͛�ɭʴ̤ɭ�ʓˉ�Ûʎɀʯɭ̤̚ɭɀ̝ɭઑ̤�
̚ʴɀ̤͛�Юɭ͛ઑ̝ɭ�ɀ̝̯ʓɡ̸ʴɀ̯ɭ�̯ʎɭ͛ઑ̝ɭ�ʓˉ̯ɭʴʴʓʅɭˉ̯�
they understand their position in society 
and the lack of power. But I’ll come back 
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to Portia’s beautiful speech. We all learn 
it in high school, but I think she’s actually 
Ό̸ʓ̯ɭ�ɀˉ�ɭ͔ʓʴ�ɡʎɀ̝ɀɡ̯ɭ̝�ʓˉ�̯ʎɭ�̚ʴɀ ͛�Ûʎɭ�̯ɀʴʯ̤�
about these Christian virtues, and she’s 
not Christian at all. She’s one of the most 
Machiavellian of his characters, and she gets 
away with it. And everybody thinks she’s 
a heroine because she’s so articulate and 
so intelligent. But she’ll deceive you as to 
who she is. She cross-dresses, she pretends, 
she’s a liar. And when she talks about the 
Ό̸ɀʴʓ̯͛�˝ʄ�ʽɭ̝ɡ ͛�̤ʎɭ�ɧ˝ɭ̤ ઑ̯̄�ɭ͔ɭˉ�̤ɭɀ̤˝ˉ�
it when she actually makes her judgment 
˝ˉ�Ûʎ͛ʴ˝ɡʯઃʎɭઑ̤�ɧɭ̤̯̝˝͛ɭɧ�ɠ͛�ʎɭ ̝�͕ʎʓɡʎ�
ʴɭɀɧ̤�ʽɭ� ̯˝�vɀɡʎʓɀ͔ɭʴʴʓ� ੲঢ়ંੳ�v͛�
Ό̸ɭ̤̯ʓ˝ˉ�ʓ̤�vɀɡʎʓɀ͔ɭʴʴʓઑ̤�ɀˉɧ�Ûʎɀʯɭ̤̚ɭɀ̝ɭઑ̤�
ʴʓ͔ɭ̤�͕ɭ̝ɭ� ɀʴʽ˝̤̯� ɡ˝ˉʅ̸̝ɭˉ̯� ʓˉ� ɧʓаɭ̝ɭˉ̯�
languages though, what do you think? Do 
you believe that he read Machiavelli? Can 
͛˝̸�̯ɀʴʯ�ɀɠ˝̸̯�̯ʎɭ�ʓˉр̸ɭˉɡɭ�˝ʄ�vɀɡʎʓɀ͔ɭʴʴʓ�
as seen in the plays?
Ġ! Yes, Shakespeare knew his Machiavelli. 
In Oȷʓ˧̥�ċT�ÓȊ˧˹� Ւ, Richard III says, “set 
the murderous Machiavel to school.”ৣৢ A 

“Machiavel” meant a villain, in common 
parlance. He was that well known by reputa-
tion. If people hadn’t read him,ৣৣ they knew 
all about his philosophy.

As for Portia being evil, I think the play 
ʓ̤�˝оɭˉ�ʽʓ̤̝ɭɀɧ�ɀ̤�ɀ�̝˝ʽɀˉ̯ʓɡ�ɡ˝ʽɭɧ ͛�!̸̯�
I think it’s a satire about the law and money 
and class and race. It’s a very tough play, I 
think, and it’s not a romantic comedy at 
all. She has to save Antonio’s life because 
Antonio is in love with Bassanio and has this 
hold on him. If she can’t break that bond 

ਚਙાOȷʓ˧̥�ċT�ÓȊ˧˹�Փ�ੲঢ়ੳ�ੲ�ɡ̯�ৗ�Ûɡɭˉɭ�ੳ���̤ɭɡ˝ˉɧ�˝ɡɡ̸̝̝ɭˉɡɭ�ʓ̤��ʽ�R�ɀ�vɀɡʎʓɀ͔ɭʴਗ਼એ�M˝̤̯�ʓˉ�xȷ˧˧̥�Čɝ̞ȷˮ�ʧɎ�
Čɝʓȱˮʧ˧�ੲঢ়ંੳ�ੲ�ɡ̯�ৗ�Ûɡɭˉɭ�ੳ�੶.ɧ
ਚਚાAlthough δȷ�Ó˧ɝʓȫȷ�͕ɀ̤�͕̝ʓ̯̯ɭˉ�ʓˉ�ৗ�ʓ̯�͕ɀ̤ ઑ̯̄�̸̚ɠʴʓ̤ʎɭɧ�̸ˉ̯ʓʴ�ৗ�ɀоɭ̝�vɀɡʎʓɀ͔ɭʴʴʓઑ̤�ɧɭɀ̯ʎ�Юɭ̝ɭ�͕ɀ̤�
no English translation of Machiavelli during Shakespeare’s lifetime (translations of the *ɝˮȫʧ̂˧ˮȷˮ appeared in 
ৗ�ɀˉɧ�δȷ�Ó˧ɝʓȫȷ in 1640), but δȷ�Ó˧ɝʓȫȷ and the *ɝˮȫʧ̂˧ˮȷˮ�͕ɭ̝ɭ�͕ʓɧɭʴ͛�̝ɭɀɧ�ʓˉ�R̯ɀʴʓɀˉ�D̝ɭˉɡʎ�ɀˉɧ�mɀ̯ʓˉ�
during the 16th century [Ed.]

between them, then Bassanio will always be 
ʓˉ�ɧɭɠ̯�̯ ˝��ˉ̯˝ˉʓ˝�ʓʄ��ˉ̯˝ˉʓ˝�̤ ɀɡ̝ʓпɡɭ̤�ʎʓ̤�
ʴʓʄɭ�Mɭ̝�ɧɭ̸̤̯̝ɡ̯ʓ˝ˉ�̋ ʄ�Ûʎ͛ʴ˝ɡʯઃ͕ɭʴʴ�͛ ˝̸�
can say she’s merciless, but Shylock brings 
it on himself by insisting on the letter of 
̯ʎɭ�ʴɀ͕�ɀɠ̤˝ʴ̸̯ɭʴ͛�ʴʓ̯ɭ̝ɀʴʴ ͛�Mɭઑ̤�˝аɭ̝ɭɧ�̤˝�
many ways out, but says, “No, I insist on 
the letter.” She says, “Okay, if you want the 
ʴɭ̯̯ɭ̝�̋ ʄ�̯ ʎɭ�ɹ ɀ ͕�̯ ʎʓ̤�ʓ̤�ʓ̯એ�Юɀ̯ઑ̤�̯ ˝̸ʅʎ�ɠ̸̯�
it’s believable.

It gets one step worse when Antonio 
adds “And also he must become a Christian,” 
which I think is the worst thing to happen 
̯˝�Ûʎ͛ʴ˝ɡʯઃʓ̯�̯ɀʯɭ̤�ɀ͕ɀ͛�ʎʓ̤�ɡ̸ʴ̸̯̝ɭ�ʎʓ̤�
͕ʎ˝ʴɭ� ʓɧɭˉ̯ʓ̯ ͛�Юɀ̯ઑ̤� ̯ʎɭ�ɡ̸̝ɭʴʴɭ̤̯� ̯ʎʓˉʅ�
they do to him.

I think it’s a satire about race. I mean, 
Portia despises anybody who’s not Venetian. 
She makes wisecracks about the English, 
the French, the Italians. None of them are 
good enough. You’ve got to be a Venetian, 
ɀ�͕ʎʓ̯ɭ�ĉɭˉɭ̯ʓɀˉઃʄ˝̝�͕ʎʓɡʎ�͛˝̸�ɡɀˉ�̝ɭɀɧ�
m˝ˉɧ˝ˉɭ ̝�R�̸̤̚̚˝̤ɭ��ˉɧ�R�̯ʎʓˉʯ�ʓ̯ઑ̤�͔ɭ̝͛�
much about hypocrisy, Christian hypocrisy, 
in the way they treat the Jews.

But nobody’s either really good or evil in 
any of Shakespeare’s plays. Yes, she certainly 
is a trickster, and she gets what she wants, 
she chooses the man she wants, and marries 
him, and then saves his friend. An example 
of that is that her father has decreed that 
ʎɭ̝�̚ ˝̝̯̝ɀʓ̯�ʓ̤�ʓˉ�̋ ˉɭ�̋ ʄ�̯ ʎ̝ɭɭ�ɡɀ̤ʯɭ̯̤ઃʅ˝ʴɧ�
̤ʓʴ͔ɭ ̝�ɀˉɧ�ʴɭɀɧઃɀˉɧ�͕ʎ˝ɭ͔ɭ̝�ɡʎ˝˝̤ɭ̤�̯ʎɭ�
right casket with her portrait can claim her 
as his wife. All the other suitors choose gold 
or silver because that’s obviously the only 
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worthy vessel for such a divine creature. Bas-
sanio chooses lead, and that’s the right one 
because the father’s message is “all that glit-
ters is not gold” and “don’t go by outward 
appearances.”

But I don’t think Bassanio does it by 
himself. I think she helps him over the 
ʴʓˉɭઃ̤ʎɭ�ɡɀʴʴ̤�ʄ˝̝�̔ ̸̤ʓɡ�ɀˉɧ�̯ ʎɭ�̔ ̸̤ʓɡʓɀˉ�
comes on and sings, “Tell me, where is fancy 
bred, in the heart or in the head? How begot, 
how nourishéd.” So, like say, “dummy, it’s in 
the lead one” and he picks it. And so that’s 
ʎ˝͕�̤ ʎɭ�ɡʎ˝˝̤ɭ̤�ʎɭ̝�ʎ̸̤ɠɀˉɧ�ɀˉɧ�ɧɭпɭ̤�ʎɭ̝�
father’s will. I think that’s a piece of clever 
trickery, and she always gets her own way. 
She’s admirable in many ways, but as I said 
also she’s tough and she doesn’t give any 
ground.

And I think the other thing about Shake-
speare’s women is that, as he progresses, 
they become the moral exemplars. When 
͕ɭ�ʅɭ̯�̯˝�̚ɭ˝̚ʴɭ�ʴʓʯɭ�İ̸ɭɭˉ�Mɭ̝ʽʓ˝ˉɭ�ʓˉ�
δȷ�Čɝʓ˹ȷ˧ˮ�èȊɾȷ (1611), she’s greatly wronged 
ɠ͛�ʎɭ̝�ʎ̸̤ɠɀˉɧઃʎɭઑ̤�ɀ�ʫɭɀʴ˝̸̤�̤͛̚ɡʎ˝̯ʓɡ�
crazy man and he condemns her and she 
apparently dies. In fact, she goes into secrecy 
for 14 years and in that 14 years, he recovers 
and gets his mind back and then she forgives 
ʎʓʽ�͕ʎʓɡʎ�ʓ̤�ɭ͚̯̝ɀ˝̝ɧʓˉɀ̝͛�ɀоɭ̝�ɀʴʴ�ʎɭઑ̤�
done to her.

But the women become the strong char-
acters, the moral exemplars like Cordelia, 
for instance, has the moral strength in that 
̚ʴɀ ͛�R�ɧ˝ ઑ̯̄�̯ʎʓˉʯ�mɀɧ͛�vɀɡɠɭ̯ʎ�ʓ̤�ɀʴʴ�̯ʎɀ̯�
bad a character. She wants to be. She sum-
mons up evil spirits to make her tough, but 
in fact, she can’t go through with it. She can’t 
ɡɀ̝̝͛�˝̸̯�̯ʎɭ�ʽ̸̝ɧɭ ̝�ɀˉɧ�̤ʎ˝̝̯ʴ͛�ɀоɭ ̝�̤ʎɭ�
starts to fall to pieces once Macbeth goes 
̝˝ʅ̸ɭ�Ûʎɭ�̤̯ɀ̝̯̤�ʄɀʴʴʓˉʅ�ɀ̚ɀ̝̯�ɀˉɧ�пˉɀʴʴ͛�
goes insane and commits suicide. So Mac-
beth gets tougher and tougher, and she goes 

more and more desiccated. So she’s not as 
tough as she’d like to be.

So I think the women become the strong 
moral compasses in the tragic plays and 
̤˝ʽɭ�˝ʄ�̯ʎɭ�ɡ˝ʽɭɧʓɭ̤�ɀ̤�͕ɭʴʴ�Юɭ͛�̯ɭɀɡʎ�
men a lot, and that’s in a lot of the comedies, 
the women teach the men. Rosalind teaches 
Orlando what love is really all about, for 
instance. So they become the wise characters, 
and then they become the compassionate 
ones and the models of integrity. And that, 
to the extent, yes, he’s a feminist.
Q: Shakespeare’s obviously contributed 
greatly to Western culture and culture in 
ʅɭˉɭ̝ɀʴ�Юɭ�˝ˉɭ�̯ʎʓˉʅ�̯ʎɀ̯�ʓ̤�˝ʄ�ʅ̝ɭɀ̯�ɡ˝ˉ-
cern to me is that young people are failing to 
engage with not just his works but the great 
works. For most young people, the most 
experience they have with Shakespeare is 
Year 10 English, and there’s nothing beyond 
that. And I distinctly remember that the 
way that we learned about Shakespeare was 
they had to water it down through δȷ�oɝʧʓ�
kɝʓɏ, which is obviously based on OȊʇɾȷ˹. So 
how do you get young people to engage and 
not let his works be forgotten?
Ġ!�Юɀ̯ઑ̤�ɠɭɭˉ�ɀ�̝̚˝ɠʴɭʽ�ʄ˝̝�Ό̸ʓ̯ɭ�ɀ�ʴ˝ˉʅ�
time. I think when I was at school, there 
weren’t many kids who responded well to 
Shakespeare. We had a wonderful English 
teacher and gave us all he could, and only 
two or three of us really responded to it. 
�̯ʎɭ̝͕ʓ̤ɭ�ʓ̯�͕ɀ̤�͕ɀ̯ɭ̝�˝а�ɀ�ɧ̸ɡʯઑ̤�ɠɀɡʯ�
I think that’s common with a lot of young 
people. I think the best way is to see a really 
good performance that really inspires you, 
and then you want to know more about it.

Teaching Shakespeare is very hard, espe-
cially when you pass the book around the 
room and everybody reads a line. It kills it 
ʴʓʯɭ�̯ʎɀ̯�Юɭ�˝ˉʴ͛�͕ɀ͛�ʓ̤�̯ʎ̝˝̸ʅʎ�̚ɭ̝ʄ˝̝-
mance, really, which is why Bell Shakespeare 
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has an education company playing around 
the schools and talking to the kids and 
̤ʎ˝͕ʓˉʅ�ɧʓаɭ̝ɭˉ̯�͕ɀ̤͛�͛˝̸�ɡɀˉ�̚ɭ̝ʄ˝̝ʽ�
characters. But that’s the only way to bring 
it to life: get the kids on their feet perform-
ʓˉʅ�ʓ̯�ʓˉ�ɀ�̝̚˝ɧ̸ɡ̯ʓ˝ˉ�Юɀ̯ઑ̤�˝оɭˉ�ɭ͚ɡʓ̯ʓˉʅ�
for them to feel the thrill of acting it. Not 
just passing the book around, that’s awful. 
But it’s true of most of our great literature, 
it’s more and more fading into the past. 
Recently, they did δȷ�Tʇˤʧ˧̵Ȋʓȫȷ�ʧɎ�#ȷɝʓɏ�
0Ȋ˧ʓȷˮ˹�ੲড়ঢ়ੳ�ɀ̯�̯ʎɭ�Û͛ɧˉɭ͛�Юɭɀ̯̝ɭ�"˝ʽ-
pany, and a lot of it was “translated” because 
they thought Wilde’s language is too archaic 
ʄ˝̝�ɀ�ʽ˝ɧɭ̝ˉ�ɀ̸ɧʓɭˉɡɭઃ�̤ɡɀ̝�Ċʓʴɧɭ�̯˝˝�
archaic! You know, that’s when I get worried, 
when it catches up with us.
Ġvɡm I’m a social work student from the 
íˉʓ͔ɭ̝̤ʓ̯͛�˝ʄ�Û͛ɧˉɭ ͛�Rઑʽ�ʓˉ�ʽ͛�пˉɀʴ�͛ɭɀ ̝�
and I suppose social work is an inherently 
political profession. We’re working with 
people who are experiencing the most micro 
experience of the big politics that you dis-
cussed with leadership and politics more 
widely. What sort of advice would you give 
̯˝�̤˝ɡʓɀʴ�͕˝̝ʯɭ̝̤�ʅ˝ʓˉʅ�ʓˉ̯˝�ɀ�пɭʴɧ�̯ʎɀ̯ઑ̤�
р˝˝ɧɭɧ� ͕ʓ̯ʎ� ̚˝ʴʓ̯ʓɡɀʴ� ʓ̸̤̤ɭ̤� ˝ˉ� ʎ˝͕� ̯˝�
engage in that sort of work with the teach-
ʓˉʅ̤�̯ʎɀ̯�͛˝̸�ʄ˝̸ˉɧ�ʓˉ�Ûʎɀʯɭ̤̚ɭɀ̝ɭਗ਼�mʓʯɭ�
what sort of advice could you give to social 
͕˝̝ʯɭ̝̤�ʅ˝ʓˉʅ�˝̸̯�ʓˉ̯˝�̯ʎɀ̯�пɭʴɧਗ਼
Ġ! Well, I think one of the greatest things 
and necessary things about acting is that 
you have to listen and empathise and walk 
in somebody else’s shoes. You have to take 
on that character. You might not like the 
character, say, like Richard III, but you have 
to understand where he’s coming from, why 

he’s so screwed up. So I think a lot of it is 
ɀɠ˝̸̯�ɭʽ̚ɀ̯ʎ ͛�ɀˉɧ�͛ ˝̸�ɡɀˉ�пˉɧ�ɀ�ɹ ˝̯�̋ ʄ�̯ ʎɀ̯�
in Shakespeare, as in other works, of course. 
But it’s there to be found and discussed: how 
would you approach this character? What 
is their problem? What’s weighing them 
down? How do we help that character?
Ġvɡm�Юɀ̯ઑ̤�͕˝ˉɧɭ̝ʄ̸ʴ�̯ʎɀ̯ઑ̤�ɀɡ̸̯ɀʴʴ͛�̚ɭ̝-
ʄɭɡ̯�Юɀˉʯ�͛˝̸�̤˝�ʽ̸ɡʎ

Vote of thanks

Susan Pond:�Юɭ�ɀ̚̚ʴɀ̸̤ɭ�̤ ɀ̤͛�ʓ̯�ɀʴʴ�Đ̋ ̸�͕ ʓʴʴ�
agree that John Bell has added one more star 
to the Ideas@theHouse�п̝ʽɀʽɭˉ̯
Ю̝˝̸ʅʎ�Ûʎɀʯɭ̤̚ɭɀ̝ɭઑ̤�ɹ ɭˉ̤�̋ ʄ�̤ ɡɭ̯̚ʓɡʓ̤ʽ�

and prodigious insights into life, he has 
shown us that a man from the 1500s is a 
man for all time, a man for modern times. 
A man for modern politics.

I believe that Shakespeare would 
heartily approve of our Society and this 
̤ɭ̝ʓɭ̤ઃIdeas@theHouseઃʅʓ͔ɭˉ�ʎʓ̤�ɠ̝˝ɀɧ�
sweep across the humanities and sciences. 
Remember, Shakespeare was alive before 
the formation of most of today’s learned 
societies.

I believe that Shakespeare would heart-
ily approve of John Bell. John has shown 
us tonight why he is such an illustrious 
theatre personality and why he has been 
ɀ�ʽɀʫ˝̝�ʓˉр̸ɭˉɡɭ�˝ˉ�̯ʎɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�˝ʄ�
Australian theatre during his lifetime. He is 
an award-winning actor, acclaimed director, 
risk-taking impresario, passionate educator, 
inspiring leader and memorable speaker.

Please join me in thanking John for treat-
ing us to a rare and unforgettable experience.
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.ʽɭ̝ʓ̸̯̤�Ñ̝˝ʄɭ̤̤˝ ̝�íˉʓ͔ɭ̝̤ʓ̯͛�˝�æɭɡʎˉ˝ʴ˝ʅ͛�Û͛ɧˉɭ͛

̝˝ ͛ʅ̝ɭɭˉ̸̯̤ɭɧ̸ɀ̸

ਘાЮʓ̤�ʓ̤�ɀˉ�ɭɧʓ̯ɭɧ�̯ ̝ɀˉ̤ɡ̝ʓ̯̚�̋ ʄ�ɀ�̯ ɀʴʯ�ʅʓ͔ɭˉ�̋ ˉ��Dɭɠ��ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻʯʅiʫͥʴ̚ʎʅɭ˝ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻʯʅiʫͥʴ̚ʎʅɭ˝�੶.ɧ
ਙા�̸̤̯̝ɀʴʓɀઑ̤�̝ɭɀʴ�ʴ˝ˉʅ̯ɭ̝ʽ�̝̚˝ɠʴɭʽ�ʓ̤�ʓ̯̤�ʄɀɧʓˉʅ�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯ ͛એ�AFR�fɀˉ��

æʎʓ̤�ʓ̤�ɀ�ɧʓ̤ɡ̸̤̤ʓ˝ˉ�ɀɠ˝̸̯�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�
ɀˉɧ�̯ʎɭ�̝ɭʴɀ̯ɭɧ�ɡʎɀʴʴɭˉʅɭ̤�͕ɭ�ʄɀɡɭ�ʓˉ�

�̸̤̯̝ɀʴʓɀৡ�Ċʎɀ̯� ɭ͚ɀɡ̯ʴ͛� ʓ̤� ̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛ਗ਼�
Ċɭʴʴ�ʓ̯ઑ̤�ɡʴɭɀ̝ʴ͛�ʓʽ̚˝̝̯ɀˉ̯�ɠɭɡɀ̸̤ɭ�ʓ̯�ʎɀ̤�
ɧ̝ʓ͔ɭˉ�˝̸̝�ʅ̝˝͕̯ʎ�ʓˉ�ʴʓ͔ʓˉʅ�̤̯ɀˉɧɀ̝ɧ̤�̤ʓˉɡɭ�
̯ʎɭ� Rˉɧ̸̤̯̝ʓɀʴ� Ôɭ͔˝ʴ̸̯ʓ˝ˉ� "˝ˉɡɭ̸̯̚ɀʴʴ͛�
ʓ̯ઑ̤�ˉ˝̯�͔ɭ̝͛�ɧʓдɡ̸ʴ̯�̯˝�ɧɭпˉɭ�R̯ઑ̤�̤ʓʽ̚ʴ͛�
˝̸̸̯̯̚�̚ɭ̝�̸ˉʓ̯�˝ʄ�ʓˉ̸̯̚�!̸̯�̯ʎɭ�̝̚ɀɡ̯ʓɡɀʴʓ
̯ʓɭ̤�ɀ̝ɭ�̔ ˝̝ɭ�ɭʴ̸̤ʓ͔ɭ�ɠɭɡɀ̸̤ɭ�͕ ʎɀ̯�ʓ̤�̋ ̸̸̯̯̚ਗ਼�
�̯�̯ʎɭ�п̝ʽ�ʴɭ͔ɭʴ�˝̝�ɀ̯�̯ʎɭ�ʴɭ͔ɭʴ�˝ʄ�ɀˉ�˝̝ʅɀˉʓ
̤ɀ̯ʓ˝ˉ�͛ ˝̸�ɡɀˉ�̚ ̝ɭ̯̯͛�̔ ̸ɡʎ�ɧɭпˉɭ�͕ ʎɀ̯�͛ ˝̸̝�
˝̸̸̯̯̚�ʓ̤�!̸̯�ɀ̯�ɀ�ˉɀ̯ʓ˝ˉɀʴ�ɭɡ˝ˉ˝ʽ͛�ʴɭ͔ɭʴ�
͕ʎɀ̯�ɧ˝ɭ̤�ʓ̯�ʴ˝˝ʯ�ʴʓʯɭਗ਼
Юɭ̝ɭઑ̤�ɀ�ʴ˝̯�˝ʄ�ɡ˝ˉ̯̝˝͔ɭ̝̤͛�ʓˉ�ɭɡ˝ˉ˝ʽ

ʓɡ̤�ɀɠ˝̸̯�̯ʎɭ�ʄɀɡ̯�̯ʎɀ̯�˝̸̸̯̯̚�ʓ̤�ʓˉɡ̝ɭɀ̤ɭɧ�
͕ʎɭˉ�͛˝̸�ɡʎ˝̚�ɧ˝͕ˉ�˝ʴɧʅ̝˝͕̯ʎ�ʄ˝̝ɭ̤̯̤�˝̝�
ɡ˝ʽʽʓ̯�ɀɡ̯̤�˝ʄ�ɭˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ�ɧɭʅ̝ɀɧɀ̯ʓ˝ˉ�
̯ʎɀ̯� ɀɡɡ˝̝ɧʓˉʅ� ̯˝� ɡ̸̝̝ɭˉ̯�ʽɭɀ̸̤̝ɭʽɭˉ̯�
ɡ˝ˉ͔ɭˉ̯ʓ˝ˉ̤� ʓˉɡ̝ɭɀ̤ɭ� ̯ʎɭ� ˝̸̸̯̯̚� ˝ʄ� ̯ʎɭ�
ɭɡ˝ˉ˝ʽ ͛�Юʓ̤� ʴɭɀɧ̤�ʽɀˉ͛� ̚ɭ˝̚ʴɭ� ̯˝� ̯̝͛�
̯˝� ɧɭ͔ʓ̤ɭ� ɀʴ̯ɭ̝ˉɀ̯ʓ͔ɭ� ʽɭɀ̸̤̝ɭ̤� ˝ʄ� ͕ʎɀ̯�
̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�̤ʎ˝̸ʴɧ�ɠɭ�!̸̯�ʄ˝̝�ɠɭ̯̯ɭ̝�˝̝�
͕˝̝̤ɭ�̯ ʎʓ̤�ʓ̤�̯ ʎɭ�̋ ˉɭ�͕ ɭઑ͔ɭ�ʅ˝̯�ʓ̯ઑ̤�E(Ñ�̯ ʎɭ�
ˉ̸ʽɭ̝ɀ̯˝ ̝�͕ʓ̯ʎ�ɀ�ɧɭˉ˝ʽʓˉɀ̯˝̝�̯ʎɀ̯�ʓ̤�ɀʴ̤˝�
Ό̸ʓ̯ɭ�ɡʎɀʴʴɭˉʅʓˉʅ��̝ʓʅʓˉɀʴʴ͛�ʓ̯�͕ɀ̤�˝̸̸̯̯̚�
̚ɭ̝�̚ɭ̝̤˝ˉ�ɠ̸̯�͕ʓ̯ʎ�ˉ˝ˉ̤̯ɀˉɧɀ̝ɧ�ʎ˝̸̝̤�
̯ʎʓ̤�͕ɀ̤�ɡʎɀˉʅɭɧ�ɠ͛�ʅ˝͔ɭ̝ˉʽɭˉ̯̤�̯ʎ̝˝̸ʅʎ�
̯ʎɭ��."(�ɀˉɧ�͔ ɀ̝ʓ˝̸̤�̔ ɭɀ̸̤̝ɭʽɭˉ̯�ɠ˝ɧʓɭ̤�
̯˝�ʎ˝̸̝̤�͕˝̝ʯɭɧ
.͔ɭˉ�ʓʄ�̯ ʎɭ̝ɭ�ɀ̝ɭ�ɧɭʄɭɡ̯̤�ʓˉ�̯ ʎɭ�̔ ɭɀ̸̤̝ɭ�ʓ̯�

ɀʴ̤˝�̚ ̝˝͔ʓɧɭ̤�ɀ�ɡ˝ʽ̚ɀ̝ɀ̯ʓ͔ɭ�ɠɭˉɡʎʽɀ̝ʯ�̋ ͔ɭ̝�
̯ʓʽɭ�!̸̯�̯ʎɭˉ�̯ʎɭ�Ό̸ɭ̤̯ʓ˝ˉ�ɀ̝ʓ̤ɭ̤�͕ʎɭ̝ɭ�
ɧ˝ɭ̤�ɡɀ̚ʓ̯ɀʴ�п̯�ʓˉ�ɠɭɡɀ̸̤ɭ�ɠ˝̯ʎ�ɡɀ̚ʓ̯ɀʴ�ɀˉɧ�

ʴɀɠ˝̸̝�ɡ˝ˉ̯̝ʓɠ̸̯ɭ�̯˝�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎਗ਼�
R̯�ʎɀ̤� ʴɭɧ� ̯˝�͔ɀ̝ʓ˝̸̤�ɠ̝˝ɀɧɭ̝� ͔ɭ̝̤ʓ˝ˉ̤�˝ʄ�
̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�̯ʎɀ̯�ɀ̝ɭ�ɀʴ̤˝�ʓˉɡʴ̸ɧɭɧ�ʓˉ�̯ʎɭ�
ˉɀ̯ʓ˝ˉɀʴ�ɀɡɡ˝̸ˉ̯̤�̔ ̸ʴ̯ʓʄɀɡ̯˝̝�̚ ̝˝ɧ̸ɡ̯ʓ͔ʓ̯ ͛�
̯˝̯ɀʴ�ʄɀɡ̯˝̝�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯ ͛

Productivity and wage stagnation
R�͕˝ ઑ̯̄� ʅ˝� ʓˉ̯˝� ɀ� ɧʓ̤Ό̸ʓ̤ʓ̯ʓ˝ˉ� ɀɠ˝̸̯� ̯ʎɭ�
͔ɀ̝ʓ˝̸̤�ʓˉ̯ɭ̝̝̚ɭ̯ɀ̯ʓ˝ˉ̤�˝ʄ�̯ʎ˝̤ɭ�ʄ˝̝ʽ̤�˝ʄ�
̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯ ͛�Юɭ�ʓʽ̚˝̝̯ɀˉ̯�̯ʎʓˉʅ�ʓ̤�̯ʎɀ̯�
͕ɭઑ̝ɭ�ʴ˝˝ʯʓˉʅ�ɀ̯�ɀ�̯̝ɭˉɧ�ʅ̝˝͕̯ʎ�˝ʄ�ɀ�̚ɀ̝
̯ʓɡ̸ʴɀ̝�ʽɭɀ̸̤̝ɭ�˝͔ɭ̝�̯ʓʽɭ�ɀˉɧ�͕ɭઑ̝ɭ�ʅ˝ʓˉʅ�
̯˝� ʄ˝ɡ̸̤� ˝ˉ� �̸̤̯̝ɀʴʓɀ� ʄ˝̝� ̯ʎɀ̯� ̸̝̚̚˝̤ɭ�
Юɭ�͕˝̝̝͛ʓˉʅ� ̯ʎʓˉʅ� ̯ʎɀ̯�͕ɭ�пˉɧ� ʓˉ��̸̤
̯̝ɀʴʓɀઃɭ͔ɭˉ�̯ʎ˝̸ʅʎ�ɠ̸̤ʓˉɭ̤̤�ʅ̝˝̸̤̚�ɀˉɧ�
̯ʎɭ�пˉɀˉɡʓɀʴ�̝̚ɭ̤̤�ɀˉɧ�ɭ͔ɭ̝͛˝ˉɭ�ɠɀˉʅ̤�˝ˉ�
ɀɠ˝̸̯�ʓ̯�ɭ͔ɭ̝͛�ɧɀ͛ઃʓ̤�̯ʎɀ̯�˝̸̝�̝̚˝ɧ̸ɡ̯ʓ͔
ʓ̯͛�ʅ̝˝͕̯ʎ�ʎɀ̤�ɠɭɭˉ�ʴɀˉʅ̸ʓ̤ʎʓˉʅৢ�D˝̝�̤˝ʽɭ�
͛ɭɀ̝̤�ˉ˝ ͕�ɠɭ̯͕ɭɭˉ��ɀˉɧ��͕ɭ�ʎɀ͔ɭ�
ɭ͚̚ɭ̝ʓɭˉɡɭɧ�̯ ʎɭ�ɹ ˝͕ɭ̤̯�̚ ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�
ʓˉ��͛ ɭɀ̝̤�ɀ̯��̚ ɀ�Ċɭ�͕ ɭ̝ɭ�̝ ɀˉʯɭɧ�̤ ʓ͚̯ʎ�
ʄ˝̝�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�ʓˉ�̯ʎɭ��."(�ʓˉ�
ঢ়�ɠ̸̯�͕ ɭ�ʎɀɧ�ʄɀʴʴɭˉ�̯ ˝�̄ ̸ʽɠɭ̝��ʓˉ�
Юɭ�Ñ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛�"˝ʽʽʓ̤̤ʓ˝ˉɭ̝̤� ੲÑ̝˝

ɧ̸ɡ̯ʓ͔ʓ̯͛�"˝ʽʽʓ̤̤ʓ˝ˉ�ৗੳ�ɡɀʴɡ̸ʴɀ̯ɭɧ�̯ ʎɀ̯�
ʓʄ�͕ɭઑɧ�ʯɭ̯̚�ʅ˝ʓˉʅ�ɀ̯��̚ɀ�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�
ʅ̝˝͕̯ʎ�ʄ̝˝ʽ�ঢ়ঢ়�̯˝�ৗ�̯ʎɭˉ�͕ɭ�͕˝̸ʴɧ�
ʎɀ͔ɭ�ɀ�̝ ɭɀʴ�ɀ͔ɭ̝ɀʅɭ�ɀˉˉ̸ɀʴ�ʓˉɡ˝ʽɭ̤�ɠ˝˝̤̯�̋ ʄ�
�̚ ɭ̝�̚ ɭ̝̤˝ˉ�R�ɧ˝ ઑ̯̄�̄ ɭɡɭ̤̤ɀ̝ʓʴ͛�ɀʅ̝ɭɭ�
͕ʓ̯ʎ�ɀʴʴ�˝ʄ�̯ʎɭʓ̝�̝̚ɭ̤ɡ̝ʓ̯̚ʓ˝ˉ̤�ɠ̸̯�̯ʎɭ͛�ɡɀˉ�
ɧ˝�̤˝ʽɭ�̝̚ɭ̯̯͛�ʅ˝˝ɧ�ɀ̝ʓ̯ʎʽɭ̯ʓɡ�ɀ̯�̯ʓʽɭ̤�
Юɭ�ɠ˝˝̤̯�͕˝̸ʴɧ� ɭ͔ɭˉ�ɠɭ�ʽ˝̝ɭઃʽɀ͛ɠɭ�
ৗ�̯ ˝��̔ ˝̝ɭઃʎɀɧ�ʓ̯�̄ ˝̯�ɠɭɭˉ�ʄ˝̝�

mailto:roy.green@uts.edu.au
https://www.youtube.com/watch?v=kgKjzlphgeo
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̯ʎɭ�ʄɀɡ̯�̯ʎɀ̯�ʓˉ�̝ɭɡɭˉ̯�͛ɭɀ̝̤�͕˝̝ʯɭ̝̤�ʎɀ͔ɭ�
ʎɀɧ�ɀ�ʴ˝͕ɭ̝�̤ʎɀ̝ɭ�˝ʄ�̯ʎɭ�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅɀʓˉ̤�
̯ʎɀˉ�ʎɀ̤� ɡɀ̚ʓ̯ɀʴ�Юɀ̯ઑ̤� ɀˉ˝̯ʎɭ̝� ̤̯˝̝͛� ʓˉ�
ʓ̯̤ɭʴʄ�͕ʎʓɡʎ�ʓ̤�ʅɭˉɭ̝ɀʴʴ͛�ɧɭ̤ɡ̝ʓɠɭɧ�ɀ̤�͕ɀʅɭ�
ɧɭɡ˝̸̚ʴʓˉʅએ
Ċʎɀ̯�̯ʎʓ̤�ʎɀ̤�ʽɭɀˉ̯�ʓ̤�̯ʎɀ̯�͕ɭ�ɀ̝ɭ�ˉ˝͕�

ɭ͚̚ɭ̝ʓɭˉɡʓˉʅ�̤˝ʽɭ̯ʎʓˉʅ�ɭ͔ɭ̝͛˝ˉɭ�ʓ̤�̚ɀʓˉ
ʄ̸ʴʴ͛�ɀ͕ɀ̝ɭ�˝ʄ�ɀ�ɡ˝̤̯�˝ʄ�ʴʓ͔ʓˉʅ�ɡ̝ʓ̤ʓ̤�ੲDʓʅ̸̝ɭ�
ੳ�R̯�͕ ˝ ઑ̯̄�ɠɭ�̤ ˝ʴ͔ɭɧ�ɠ͛�ɡʎɀˉʅʓˉʅ�̯ ɀ͚�̚ ˝ʴʓɡ͛�
ɠɭɡɀ̸̤ɭ� ʓ̯ઑ̤� ɀ� ʽ̸ɡʎ� ɧɭɭ̚ɭ̝� ̝̚˝ɠʴɭʽ� R̯�
̝ɭʴɀ̯ɭ̤�̯˝�̯ʎɭ�̸ˉɧɭ̝ʴ͛ʓˉʅ�̸̤̯̝ɡ̸̯̝ɭ�˝ʄ�̯ʎɭ�
ɭɡ˝ˉ˝ʽ ͛

Ċʎɀ̯�ɡ˝ˉˉɭɡ̯ʓ˝ˉ�ɡɀˉ�͕ɭ�ɧ̝ɀ͕�ɠɭ̯͕ɭɭˉ�
̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛� ʅ̝˝͕̯ʎ� ɀˉɧ� ̯ʎɭ� ʅ̝˝͕̯ʎ� ˝ʄ�
ˉɀ̯ʓ˝ˉɀʴ�ʓˉɡ˝ʽɭઃʓˉ�̯ ʎʓ̤�ɡɀ̤ɭ�̝ ɭɀʴ�ʓˉɡ˝ʽɭ�
ʅ̝˝͕̯ʎ�̚ɭ̝�ʎɭɀɧਗ਼�Dʓʅ̸̝ɭ��ʓ̤�ɀ�͔ɭ̝͛�̸̤ɭʄ̸ʴ�
ʅ̝ɀ̚ʎ�R̯ઑ̤�ɀ�æ̝ɭɀ̸̤̝͛�ʅ̝ɀ̚ʎ�̯ʎɀ̯�͕ɀ̤�̝̚˝
͔ʓɧɭɧ�ʄ˝̝�̯ʎɭ�Rˉ̯ɭ̝ʅɭˉɭ̝ɀ̯ʓ˝ˉɀʴ�Ôɭ̚˝̝̯�ʓ̯�
ɧɭ̤ɡ̝ʓɠɭ̤�̯ʎɭ�ʎʓ̤̯˝̝͛�˝ʄ�͕ʎɀ̯ઑ̤�ɠɭɭˉ�ʎɀ̚
̚ɭˉʓˉʅ�˝͔ɭ̝�̯ʎɭ�ʴɀ̤̯�ৗ�͛ɭɀ̝̤�˝̝�̤˝

�ˉ�̯ʎɭ�ʴɭоʎɀˉɧ�̤ʓɧɭ�ੲʓˉ�̯ʎɭ�ঢ়ঢ়̤ੳ�ʓ̤�ɀ�
ɠʓʅ�̝ ɭɧ�ɠʴ˝̯ɡʎ�͕ ʎʓɡʎ�ʓ̤�̯ ʎɭ�ʅ̝˝͕̯ʎ�̋ ʄ�ɹ ɀɠ˝̸̝�

̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯ ͛�mɀɠ˝̸̝�̚ ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛�͕ ɀ̤�ʅ̝˝͕
ʓˉʅ�Ό̸ʓ̯ɭ�ʄɀ̤̯�̯ʎɭˉ�ʓ̯�͕ɀ̤�̯ʎɭ�̚ɭ̝ʓ˝ɧ�˝ʄ�̯ʎɭ�
Mɀ͕ʯɭiɭɀ̯ʓˉʅ� ʅ˝͔ɭ̝ˉʽɭˉ̯ઑ̤� ɭɡ˝ˉ˝ʽʓɡ�
̝ɭʄ˝̝ʽ̤�Ċʎɀ̯�̚ ɭ˝̚ʴɭ�ɧ˝ ઑ̯̄�̝ ɭɡ˝ʅˉʓ̤ɭ�ɀɠ˝̸̯�
̯ʎ˝̤ɭ�̝ ɭʄ˝̝ʽ̤�ʓ̤�̯ ʎɀ̯�̯ ʎɭ͛�͕ ɭ̝ɭ ઑ̯̄�ʫ̸̤̯�ɀɠ˝̸̯�
ʄ̝ɭɭʓˉʅ�̸̚�̯ʎɭ�ɡɀ̚ʓ̯ɀʴ�ɀˉɧ�ʴɀɠ˝̸̝�ʽɀ̝ʯɭ̯̤�
̯ʎɭ͛�͕ɭ̝ɭ�ɀʴ̤˝�ɀɠ˝̸̯�̯ʎɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�˝ʄ�ɀ�
͔ɭ̝͛�ɡ˝ʎɭ̝ɭˉ̯�ʓˉɧ̸̤̯̝ʓɀʴ�̚ ˝ʴʓɡ͛�̯ ˝�̯ ̝ɀˉ̤ʓ̯ʓ˝ˉ�
ʓˉɧ̸̤̯̝͛�ʄ̝˝ʽ�ʴɀ̝ʅɭ̤ɡɀʴɭ�ʽɀ̤̤̝̚˝ɧ̸ɡ̯ʓ˝ˉ�
ʓˉɧ̸̤̯̝ʓɭ̤�̯ ˝�̤ ʽɀʴʴɭ̝̤ɡɀʴɭ�̔ ˝̝ɭ�̤ ̚ɭɡʓɀʴʓ̤ɭɧ�
Ûv.̤�̯ʎɀ̯�ɡ˝̸ʴɧ�пˉɧ�ɀ�̚ʴɀɡɭ�ʓˉ�ʅʴ˝ɠɀʴ�ʽɀ̝
ʯɭ̯̤�ɀˉɧ�͔ɀʴ̸ɭ�ɡʎɀʓˉ̤
�� ɡ˝ʽ̚ʴɭ̯ɭ� ̝ɭ̸̤̯̝ɡ̸̯̝ʓˉʅ� ˝ʄ� ̯ʎɭ� �̸̤

̯̝ɀʴʓɀˉ�ɭɡ˝ˉ˝ʽ͛�͕ɀ̤�ʅ˝ʓˉʅ�˝ˉ�ɀ̯�̯ʎɀ̯�̯ʓʽɭ�
Ñɭ˝̚ʴɭ�ʄ˝̝ʅɭ̯�̯ʎɀ̯�ʓˉ�̯ʎɭ�ʴɀ̯ɭ�ঢ়ঢ়̤�̯ʎɭ�ʄɀ̤̯
ɭ̤̯�ʅ̝˝͕ʓˉʅ�ɀ̝ɭɀ�˝ʄ�͕˝̝ʴɧ�̯̝ɀɧɭ�ʄ˝̝�̸̤�͕ɀ̤�
ɭʴɀɠ˝̝ɀ̯ɭʴ͛�̯ ̝ɀˉ̤ʄ˝̝ʽɭɧ�̔ ɀˉ̸ʄɀɡ̸̯̝ɭ̤�.͔ɭˉ�
̯ʎ˝̸ʅʎ�ɀ�ʴ˝̯�˝ʄ�˝̸̝�̯̝ɀɧʓ̯ʓ˝ˉɀʴ�ʽɀˉ̸ʄɀɡ̸̯̝
ʓˉʅ� ʓˉɧ̸̤̯̝͛� ʎɀɧ� ɠɭɭˉ� ʎʓ̯� ɠ͛� ̯ʎɭ� ɭɀ̝ʴʓɭ̝�
̝ɭʽ˝͔ɀʴ�˝ʄ�̯ɀ̝ʓа̤�ˉɭ͔ɭ̝̯ʎɭʴɭ̤̤�ˉɭ ͕�ʽ˝̝ɭ�
̤̚ɭɡʓɀʴʓ̤ɭɧ� ʯˉ˝͕ʴɭɧʅɭɠɀ̤ɭɧ� ʓˉɧ̸̤̯̝ʓɭ̤�
͕ɭ̝ɭ�ʅ̝˝͕ʓˉʅ�ɀ̯�̯ʎɀ̯�̯ʓʽɭ�ɠɭɡɀ̸̤ɭ�̯ʎɭ̝ɭ�
͕ɀ̤�ɀ�ɡ˝ʽʽʓ̯ʽɭˉ̯�̯˝�Ô(�ɀˉɧ�̯˝�ʓˉˉ˝͔ɀ
tion.

Commodity boom
Юʓˉʅ̤� ɡʎɀˉʅɭɧ� ʓˉ� ̯ʎɭ� ̤� D˝̝� ʽɀˉ͛�
̚ɭ˝̚ʴɭ�ɹ ʓ͔ʓˉʅ�ʓˉ�̯ ʎʓ̤�ɡ˝̸ˉ̯̝͛�̯ ʎɭ�ɡʎɀˉʅɭ�͕ ɀ̤�
Ό̸ʓ̯ɭ�ɠɭˉɭпɡʓɀʴ�ɠɭɡɀ̸̤ɭ�͕ɭ�ɭ͚̚ɭ̝ʓɭˉɡɭɧ�ɀ�
ʽɀ̤̤ʓ͔ɭ� ɡ˝ʽʽ˝ɧʓ̯͛� ɠ˝˝ʽ� ɀˉ� ̸ˉ̝̚ɭɡ
ɭɧɭˉ̯ɭɧ� ɡ˝ʽʽ˝ɧʓ̯͛� ɠ˝˝ʽ� ̯ʎɭ� ɠʓсɭ̤̯�
ʽ˝̤̯�ʴʓʯɭʴ͛�͕ɭઑʴʴ�ɭ͔ɭ̝�ʎɀ͔ɭ�ʓˉ�˝̸̝�ʴʓʄɭ̯ʓʽɭ̤�
ʓˉɡ̝ɭɀ̤ʓˉʅ�̋ ̸̝�̤ ̯ɀˉɧɀ̝ɧ�̋ ʄ�ɹ ʓ͔ʓˉʅ�ɠ͛��̋ ͔ɭ̝�
ɀ�̤ʓ͚͛ɭɀ̝�̚ɭ̝ʓ˝ɧ�͕ʓ̯ʎ˝̸̯�̸̤�ʎɀ͔ʓˉʅ�̯˝�ɧ˝�ɀ�
̯ʎʓˉʅ�Ċɭ�͕ ɭ̝ɭ�ʅɭ̯̯ʓˉʅ�ʎʓʅʎɭ̝�̚ ̝ʓɡɭ̤�ʄ˝̝�̋ ̸̝�
̝ɀ͕�ʽɀ̯ɭ̝ʓɀʴ̤�ɭ̤̚ɭɡʓɀʴʴ͛�ʓ̝˝ˉ�˝̝ɭ�ɀˉɧ�ɡ˝ɀʴ�
͕ʎʓɡʎ�͕ɭ�ʽʓʅʎ̯�ɡɀʴʴ�̯ʎɭ�ʅʓо�ʄ̝˝ʽ�"ʎʓˉɀ
R̯�ɠ˝˝̤̯ɭɧ�˝̸̝�̯ɭ̝ʽ̤�˝ʄ�̯̝ɀɧɭ�ɀˉɧ�ʎɭˉɡɭ�

ɠ˝˝̤̯ɭɧ�̯ʎɭ�ɧ˝ʴʴɀ ̝�ɠ̸̯�̯ʎɭ�ʓʽ̚ɀɡ̯�͕ɀ̤�̯˝�
ʽɀʯɭ� ̸ˉɡ˝ʽ̚ɭ̯ʓ̯ʓ͔ɭ� ɀ� ʴ˝̯� ˝ʄ� ̯ʎ˝̤ɭ� ˉɭ ͕�
ʅ̝˝͕ʓˉʅ�ʓˉ̯ɭ̝ɭ̤̯ʓˉʅ�̤̚ɭɡʓɀʴʓ̤ɭɧ�п̝ʽ̤�ʓˉ�
ʽɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�Ċɭ�ɹ ˝̤̯�ɀɠ˝̸̯��̔ ɀˉ

Figure 1: Real gross household income per capita, 
AU v OECD

Figure 2: Components of real income growth 
per capita

Real gross household disposable income per capita

SOURCE: OECD. FINANCIAL REVIEW

Index, March 2007 =100

Components of real income growth per capita

SOURCE: TREASURY
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̸ʄɀɡ̸̯̝ʓˉʅ�ʫ˝ɠ̤�˝͔ɭ̝�ɀˉ�ড়ʽ˝ˉ̯ʎ�̚ɭ̝ʓ˝ɧ�
R̯�͕ɀ̤�ɀ�ʅɭˉ̸ʓˉɭ�ɡ̝ʓ̤ʓ̤�ʄ˝̝�ʽɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�
ʓˉɧ̸̤̯̝ ͛�ɠ̸̯�ˉ˝�˝ˉɭ�ˉ˝̯ʓɡɭɧ�ɠɭɡɀ̸̤ɭ�ɭ͔ɭ
̝͛˝ˉɭ�͕ɀ̤�ɭ͚̚ɭ̝ʓɭˉɡʓˉʅ�ɀˉ�ʓˉɡ̝ɭɀ̤ɭ�ʓˉ�̯ʎɭʓ̝�
ʓˉɡ˝ʽɭ�̚ɭ̝�ʎɭɀɧ�ɀˉɧ�ʴʓʄɭ�͕ɭˉ̯�˝ˉ�͕ʓ̯ʎ˝̸̯�
ɀɧɧ̝ɭ̤̤ʓˉʅ�̯ʎɭ�̸ˉɧɭ̝ʴ͛ʓˉʅ�ʓ̸̤̤ɭ̤
�̯ʎɭ̝�ɡ˝̸ˉ̯̝ʓɭ̤�ʎɀ͔ɭ�ʄɀɡɭɧ�̯ ʎɀ̯�̚ ̝˝ɠʴɭʽ�

ɀ̤�͕ɭʴʴ�˝̯ʎɭ̝�̝ɭ̤˝̸̝ɡɭ̤ɠɀ̤ɭɧ�ɭɡ˝ˉ˝ʽʓɭ̤�
Юɭ�̔ ˝̤̯�̋ ɠ͔ʓ˝̸̤�̋ ˉɭ�ʓˉ�̯ ʎɭ�̚ ˝̤̯͕ɀ̝�̚ ɭ̝ʓ˝ɧ�
͕ɀ̤�M˝ʴʴɀˉɧઃʎɭˉɡɭ�̯ʎɭ�̯ɭ̝ʽ�̯ʎɭ�(̸̯ɡʎ�
ɧʓ̤ɭɀ̤ɭએઃɠɭɡɀ̸̤ɭ�̯ʎɭ͛�ɧʓ̤ɡ˝͔ɭ̝ɭɧ��˝̝̯ʎ�
Ûɭɀ�ʅɀ̤�ɀˉɧ�̯ʎɭ�̝̚ʓɡɭ�˝ʄ�̯ʎɭ�ʅ̸ʓʴɧɭ̝�͕ɭˉ̯�
̸̚�ɀˉɧ�ʽ̸ɡʎ�˝ʄ�̯ʎɭʓ̝�ʽɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�͕ɭˉ̯�
̯˝�̯ʎɭ�͕ɀʴʴ�R̯�̯˝˝ʯ�̯ʎɭʽ�ɀɠ˝̸̯��͛ɭɀ̝̤�̯˝�
̝ɭ̸̤̯̝ɡ̸̯̝ɭ�̯ ʎɭʓ̝�ɭɡ˝ˉ˝ʽ͛�̯ ˝�ɀɡɡ˝ʽʽ˝ɧɀ̯ɭ�
̯˝�̯ʎɭ�ˉɭ͕�̤ʓ̸̯ɀ̯ʓ˝ˉৣ
(̸̝ʓˉʅ�̯ʎɭ�ঢ়̤�ɀˉɧ�ઑড়̤�̯ʎɭ�íi�ɀʴ̤˝�

ɭ͚̚ɭ̝ʓɭˉɡɭɧ�̯ʎʓ̤�̚ʎɭˉ˝ʽɭˉ˝ˉ�ɀоɭ̝�̯ʎɭ�ɧʓ̤
ɡ˝͔ɭ̝͛�̋ ʄ��˝̝̯ʎ�Ûɭɀ�̋ ʓʴ�ɀˉɧ�ʅɀ̤�͕ ʎʓɡʎ�ɧ̝˝͔ɭ�
̸̚�̯ʎɭ�̝̚ʓɡɭ�˝ʄ�̤̯ɭ̝ʴʓˉʅ���ʴ˝̯�˝ʄ�ʽɀˉ̸ʄɀɡ
̸̯̝ʓˉʅ�͕ɭˉ̯�̯˝�̯ʎɭ�͕ɀʴʴ�ɀоɭ̝�ɀ�̚ɭ̝ʓ˝ɧ�˝ʄ�ɀ�
ɡ˝ˉ̸̤ʽ̯̚ʓ˝ˉ�ɠ˝˝ʽ�̯ʎɭ̝ɭ�͕ɀ̤�ˉ˝̯ʎʓˉʅ�̯˝�
̤ʎ˝͕�ʄ˝̝�ʓ̯�ɀ̯�̯ʎɭ�ɭˉɧ�R̯�͕ɀ̤�̚ɀ̝̯�˝ʄ�v̝̤�
Юɀ̯ɡʎɭ̝ઑ̤�ɭɡ˝ˉ˝ʽʓɡ�ɭ͚̚ɭ̝ʓʽɭˉ̯�̤ ʎɭ�͕ ɀ̤ ઑ̯̄�
ʓˉ̯ɭ̝ɭ̤̯ɭɧ�ʓˉ�̝ɭɡ˝ˉ̸̤̯̝ɡ̯ʓˉʅ�̯ʎɭ�ɭɡ˝ˉ˝ʽ ͛�
̤ʎɭ�͕ɀ̤�̤ʓʽ̚ʴ͛�ʓˉ̯ɭ̝ɭ̤̯ɭɧ�ʓˉ�ɭˉ̸̤̝ʓˉʅ�̯ʎɀ̯�
пˉɀˉɡʓɀʴ� ʓˉ̯ɭ̝ɭ̤̯̤�ʅ˝̯�ɀ�ʅ̝ɭɀ̯ɭ̝� ʄ˝˝̯ʎ˝ʴɧ�
˝͔ɭ̝�̯ʎɭ�ˉɀ̯ʓ˝ˉɀʴ�˝̚ɭ̝ɀ̯ʓ˝ˉ�˝ʄ�̯ʎɭ�!̝ʓ̯ʓ̤ʎ�
ɭɡ˝ˉ˝ʽ ͛��ˉɧ�̯ ʎɀ̯ઑ̤�ɭ͚ɀɡ̯ʴ͛�͕ ʎɀ̯�ʎɀ̚̚ɭˉɭɧ�
͕ʓ̯ʎ�ɭ͔ɭ̝͛˝ˉɭ�ʄɀɡʓˉʅ�ɡ̸̝ʽɠʴʓˉʅ�ʓˉʄ̝ɀ̸̤̯̝ɡ
̸̯̝ɭઃ̤ɡʎ˝˝ʴ̤�̸ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤�ʎ˝̤̚ʓ̯ɀʴ̤ઃɀ̯�
̯ʎɭ�ɭˉɧ�˝ʄ�̯ʎɭ�ঢ়ড়̤�Ñɭ˝̚ʴɭ�ɀ̯�̯ʎɭ�̯ʓʽɭ�̸̤ʅ
ʅɭ̤̯ɭɧ�̯ʎɀ̯�̯ʎʓ̤�ʓ̤�ɀ�̝̚ʓɡɭ�̯ʎɀ̯�̯ʎɭ�!̝ʓ̯ʓ̤ʎ�
͕ʓʴʴ�̚ɀ͛�ʄ˝̝�ɧɭɡɀɧɭ̤�ɀˉɧ�˝ʄ�ɡ˝̸̝̤ɭ�̯ʎɭ͛�ɀ̝ɭ
(ʓɧ�͕ɭ�ʴɭɀ̝ˉ�ʄ̝˝ʽ�̯ʎʓ̤�ɭ͚̚ɭ̝ʓɭˉɡɭ�ʓˉ�̯ʎɭ�

ɡ˝ʽʽ˝ɧʓ̯͛�ɠ˝˝ʽ�̯ʎɀ̯�͕ɭ�ɭˉʫ˝͛ɭɧ�ʓˉ�̯ʎɭ�
̤ਗ਼�Ûɀɧʴ͛�ˉ˝̯��̯ʎɭ̝̤�ɧʓɧ�ɠ̸̯�ˉ˝̯�̸̤�
Ċɭ�ʎɀɧ�ɀ�ɡ˝ˉ̸̤ʽ̯̚ʓ˝ˉ�ɠ˝˝ʽ�ɀ̤�͕ɭʴʴ�ɀˉɧ�
͕ɭઑ͔ɭ�ɭˉɧɭɧ�̸ ̚�͕ ʓ̯ʎ�ɹ ˝͕ɭ̝�ɹ ʓ͔ʓˉʅ�̤ ̯ɀˉɧɀ̝ɧ̤�

ਚાЮɭ��̸̤̯̝ɀʴʓɀˉ�ɭΌ̸ʓ͔ɀʴɭˉ̯�ʓˉ�̯ʎɭ�ঢ়̤�͕ɀ̤�̯ʎɭ�E̝ɭʅ˝̝͛�Юɭ̤ʓ̤�Ûɭɭ�E̝ɭʅ˝̝͛�ঢ়�੶.ɧ
ਛાʎ̯̯̤͕͕̚ ͕ˉɠʓʽˉ˝ɭˉʎ̯̯̤͕͕̚ ͕ˉɠʓʽˉ˝ɭˉ�੶.ɧ

ˉ˝͕�ɠɭɡɀ̸̤ɭ�̯ ʎɭ�̯ ɭ̝ʽ̤�̋ ʄ�̯ ̝ɀɧɭ�ɠ˝˝̤̯�ʓ̤�ʅ˝ˉɭ�
͕ʎʓɡʎ�ɀ̯�̯ʎɭ�̯ʓʽɭ�ʽɀ̤ʯɭɧ�ɀ�̸̤̯̝ɡ̸̯̝ɀʴ�ɧɭ̯ɭ
̝ʓ˝̝ɀ̯ʓ˝ˉ�ʓˉ�˝̸̝�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�̚ɭ̝ʄ˝̝ʽɀˉɡɭ
�˝̝͕ɀ͛� ʓ̤� ̯ʎɭ�ɡ˝̸ˉ̯ɭ̝�ɭ͚ɀʽ̚ʴɭ�ɀʅɀʓˉ�

͕ʓ̯ʎ�ɀɡɡɭ̤̤�̯˝��˝̝̯ʎ�Ûɭɀ�˝ʓʴ�ɀˉɧ�ʅɀ̤�Юɭ͛�
̯˝˝ʯ�ɀ�̸̚ɠʴʓɡ�̤̯ɀʯɭ�ʓˉ�̯ʎɭʓ̝�ʽɀʫ˝̝�˝ʓʴ�ɡ˝ʽ
̚ɀˉ ͛�Û̯ɀ̯˝ʓʴ�Юɭ͛�ʓˉ̯̝˝ɧ̸ɡɭɧ�ɀ�̝ɭ̤˝̸̝ɡɭ�
̝ɭˉ̯� ̯ɀ͚ઃ͛˝̸�ʽʓʅʎ̯� ̝ɭɡɀʴʴ�iɭ͔ʓˉ�Ô̸ɧɧ�
̯̝͛ʓˉʅ� ̯˝� ɧ˝� ̯ʎɭ� ̤ɀʽɭ� ʎɭ̝ɭઃɠ̸̯� ̯ʎɭʓ̝�
̝ɭ̤˝̸̝ɡɭ� ̝ɭˉ̯� ̯ɀ͚�͕ɀ̤ ઑ̯̄� ̯ʎɭ� � ˝̝� ৗ� ˝̝�
�̯ʎɀ̯�͕ɀ̤�ɠɭʓˉʅ�̝̚˝̚˝̤ɭɧ�ʓˉ��̸̤̯̝ɀʴʓɀ�
ʓˉ̤̯ɭɀɧ� ̯ʎɭʓ̝̤� ͕ɀ̤� ɀ� � ̝ɭ̤˝̸̝ɡɭ� ̝ɭˉ̯�
̯ɀ͚�Юɭ͛�̸̤ɭɧ�̯ʎɀ̯�̯˝�ɡ̝ɭɀ̯ɭ�͕ʎɀ̯�ʎɀ̤�ˉ˝͕�
ɠɭɡ˝ʽɭ�̯ ʎɭ�͕ ˝̝ʴɧઑ̤�ɹ ɀ̝ʅɭ̤̯�̤ ˝͔ɭ̝ɭʓʅˉ�͕ ɭɀʴ̯ʎ�
ʄ̸ˉɧ�͕ʎʓɡʎ�ʓˉ͔ɭ̤̯̤�ɀ̝˝̸ˉɧ�̯ʎɭ�͕˝̝ʴɧ�ɀˉɧ�
ʓˉ�̯ʎɭ�ʄ̸̸̯̝ɭ�˝ʄ�̯ʎɭʓ̝�ɭɡ˝ˉ˝ʽ ͛�ʄ˝̝�ʄ̸̸̯̝ɭ�
�˝̝͕ɭʅʓɀˉ�ʅɭˉɭ̝ɀ̯ʓ˝ˉ̤�ɠ̸ʓʴɧʓˉʅ�̸̚�̯ʎɭʓ̝�
̝ɭ̤ɭɀ̝ɡʎ�ɀˉɧ�ɭɧ̸ɡɀ̯ʓ˝ˉ�ʓˉʄ̝ɀ̸̤̯̝ɡ̸̯̝ɭ�ʄ˝̝�
ʽɀˉ ͛�ʽɀˉ͛�ɧɭɡɀɧɭ̤�̯˝�ɡ˝ʽɭ
Юɀ̯�͕ ɀ̤�ɡʴɭ͔ɭ ̝�Ċɭ�̔ ʓ̤̤ɭɧ�̯ ʎɭ�ɡʎɀˉɡɭ�̯ ˝�

ɧ˝�̯ʎɀ̯�ɀˉɧ�̤˝�͕ʎɀ̯�͕ɭ�ʎɀ͔ɭ�ʓ̤�ɀ�ʎ˝ʴʴ˝͕ɭɧ
˝̸̯�ɭɡ˝ˉ˝ʽ ͛�ɀ̤�͕ɭઑʴʴ�̤ɭɭ�ɠɭʴ˝ ͕�ɭ̤̚ɭɡʓɀʴʴ͛�
͕ʓ̯ʎ� ̯ʎɭ� ɧɭɡʴʓˉɭ� ˝ʄ� ˝̸̝� ʽɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�
̤ɭɡ̯˝ ̝

Explanations of stalled productivity 
growth

Юɭ�ɧɭɡʴʓˉɭ�̋ ʄ�̚ ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�ʓ̤ ઑ̯̄�ʫ̸̤̯�
ɀ�̚ʎɭˉ˝ʽɭˉ˝ˉ�ɡ˝ˉпˉɭɧ�̯˝��̸̤̯̝ɀʴʓɀ�͕ɭ�
̤ɭɭ�̤˝ʽɭ̯ʎʓˉʅ�ʴʓʯɭ�ʓ̯�ʎɀ̚̚ɭˉʓˉʅ�ɀɡ̝˝̤̤�̯ʎɭ�
͕˝̝ʴɧ�R̯ઑ̤�ʫ̸̤̯�ʎɀ̚̚ɭˉʓˉʅ�ʽ˝̝ɭ�ɀɡ̸̯ɭʴ͛�ʓˉ�
̯ʎʓ̤�ɡ˝̸ˉ̯̝ ͛�R̯�ʓ̤�ɀʴ̤˝�˝ɡɡ̸̝̝ʓˉʅ�ʓˉ�̯ʎɭ�íÛ�
ɀˉɧ�.̸̝˝̚ɭ�ɀˉɧ�̯ʎɭ̝ɭ�ɀ̝ɭ�͔ɀ̝ʓ˝̸̤�ʓˉ̯ɭ̝̝̚ɭ
̯ɀ̯ʓ˝ˉ̤�̯ʎɀ̯�ʎɀ͔ɭ�ɠɭɭˉ�ɀ̚̚ʴʓɭɧ�̯˝�͕ʎ͛�̯ʎʓ̤�
ʽʓʅʎ̯�ɠɭ�̯ ʎɭ�ɡɀ̤ɭ��ˉɭ�ʓ̤�̯ ʎɀ̯�̯ ʎɭ�ɹ ɀ̤̯�ɡ˝̸̚ʴɭ�
˝ʄ�ɧɭɡɀɧɭ̤�ɀ̝ɭ�ʓˉ�ʄɀɡ̯�ˉ˝̯�̤˝�̯̝ɀˉ̤ʄ˝̝ʽɀ̯ʓ͔ɭ�
ɠ͛�ɡ˝ʽ̚ɀ̝ʓ̤˝ˉ�͕ ʓ̯ʎ�͕ ʎɀ̯�͕ ɭ�̤ ɀ͕�̋ ɡɡ̸̝̝ʓˉʅ�
ʓˉ�̯ ʎɭ�ɹ ɀ̯ɭ�ঢ়̯ʎ�ɡɭˉ̸̯̝͛�ɀˉɧ�ɭɀ̝ʴ͛�̯ʎ�ɡɭˉ̸̯̝ ͛�
͕ʓ̯ʎ�ʓˉɧ˝˝̝�̚ʴ̸ʽɠʓˉʅ�ɭʴɭɡ̯̝ʓɡʓ̯ ͛�̯ʎɭ�̯ɭʴ
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ɭ̚ʎ˝ˉɭ�ɡ˝ʽʽɭ̝ɡʓɀʴ�рʓʅʎ̯�ɀˉɧ�ʽɀˉ͛�˝̯ʎɭ̝�
ɧɭ͔ɭʴ˝̚ʽɭˉ̯̤�̯ ʎɀ̯�͕ ɭ�̄ ˝͕�̯ ɀʯɭ�ʄ˝̝�ʅ̝ɀˉ̯ɭɧ�
ɠ̸̯�͕ʎʓɡʎ�͕ɭ̝ɭ�ʅɭˉ̸ʓˉɭʴ͛�ʴʓʄɭɡʎɀˉʅʓˉʅ�ɀ̯�
̯ʎɭ�̯ʓʽɭ�Юɭ̤ɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯̤�̝̚˝͔ʓɧɭɧ�ɀ�
ʎ̸ʅɭ�ɠ˝˝̤̯�̯ ˝�̚ ̝˝ɧ̸ɡ̯ʓ͔ʓ̯ ͛�ɀˉɧ�ʎɭˉɡɭ�ɹ ʓ͔ʓˉʅ�
̤̯ɀˉɧɀ̝ɧ̤�ʄ˝̝�̯ʎ˝̤ɭ�̚˝̸̚ʴɀ̯ʓ˝ˉ̤
Ċʎɀ̯�E˝̝ɧ˝ˉ�ੲੳ�ɀˉɧ�͔ɀ̝ʓ˝̸̤�ɭɡ˝ˉ˝

ʽʓ̤̯̤� ʓˉ� ̯ʎɭ�íÛ�͕˝̸ʴɧ�ˉ˝͕� ̤ɀ͛� ʓ̤� Юɭ�
ʓˉ̯ɭ̝ˉɭ̯ઃ͕ʎɀ̯ઑ̤�ʓ̯�ɭ͔ɭ̝�ɧ˝ˉɭ�ʄ˝̝�̸̤ਗ਼એ�ɠ͛�
ɡ˝ʽ̚ɀ̝ʓ̤˝ˉ�͕ʓ̯ʎ�ɀʴʴ�˝ʄ�̯ʎɭ̤ɭ�ʽɀʫ˝̝�ʓˉˉ˝
͔ɀ̯ʓ˝ˉ̤�̯ʎɀ̯�ɡʎɀˉʅɭɧ�˝̸̝�ʴʓ͔ɭ̤�ʓˉ�̯ʎɭ�̚ɀ̤̯�
Mɭઑ̤�ɀ�ɠʓ̯�˝ʄ�ɀˉ�˝̸̯ʴʓɭ̝�ɠ̸̯�̯ʎɭ̝ɭઑ̤�ɀ�ɡɭ̝̯ɀʓˉ�
ɀʽ˝̸ˉ̯�̋ ʄ�ɡ˝ʽʽ˝ˉ�̤ ɭˉ̤ɭ�ʓˉ�̯ ʎɭ�ɀ̝ʅ̸ʽɭˉ̯
�ˉ˝̯ʎɭ̝�ʓˉ̯ɭ̝̝̚ɭ̯ɀ̯ʓ˝ˉ�ʓ̤�̯ ʎɀ̯�̚ ̝˝ɧ̸ɡ̯ʓ͔

ʓ̯͛�ʓ̤�ʫ̸̤̯�̯ ˝˝�ʎɀ̝ɧ�̯ ˝�̔ ɭɀ̸̤̝ɭઃʓ̯ઑ̤�̋ ˉʅ˝ʓˉʅ�
ɠ̸̯�͕ɭ�ɡɀ ઑ̯̄�ʽɭɀ̸̤̝ɭ�ʓ̯�ɠɭɡɀ̸̤ɭ�̤˝�ʽ̸ɡʎ�
˝ʄ� ͕ʎɀ̯� ʓ̤� ˉ˝͕� ̝̚˝ɧ̸ɡɭɧ� ʓ̤� ʓˉ̯ɀˉʅʓɠʴɭ�
ɭ̤̚ɭɡʓɀʴʴ͛�͕ʓ̯ʎ�̯ʎɭ�ʅ̝˝͕̯ʎ�˝ʄ�ɧʓʅʓ̯ɀʴ�ɀˉɧ�
�R�M˝͕�ɧ˝�͛ ˝̸�̔ ɭɀ̸̤̝ɭ�ʓ̯�ʄ˝̝�ɭ͚ɀʽ̚ʴɭ�ʓʄ�ɀ�
ʴɀ͕͛ɭ̝�̸ ̤ɭ̤��R�ʄ˝̝�ɀ�ɠ̝ʓɭਗ਼�(˝ɭ̤�̯ ʎɀ̯�ɀ̚̚ɭɀ̝�
ʓˉ�̯ ʎɭ�̄ ɀ̯ʓ˝ˉɀʴ�̚ ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛�̤ ̯ɀ̯ʓ̤̯ʓɡ̤ਗ਼�Юɀ̯ઑ̤�
ʅ˝ʓˉʅ�̯˝�ɠɭ�ɀ�ɠʓʅ�ɡʎɀʴʴɭˉʅɭ
!̸̯� ̯ʎɭ� ʽ˝̤̯� ͕ʓɧɭʴ͛� ɀɡɡɭ̯̚ɭɧ� ʓˉ̯ɭ̝

̝̚ɭ̯ɀ̯ʓ˝ˉ�ɀʽ˝ˉʅ�ɭɡ˝ˉ˝ʽʓ̤̯̤ઃɭ̤̚ɭɡʓɀʴʴ͛�
.̝ʓʯ�!̝͛ˉʫ˝ʴʄ̤̤˝ˉ�ɀˉɧ��ˉɧ̝ɭ͕�vɡ�ʄɭɭ�ɀ̯�
vRæ�ɀˉɧ�͔ɀ̝ʓ˝̸̤�̤ɡʎ˝ʴɀ̝̤�ʓˉ�̯ʎɭ�íi�ɀˉɧ�
ʓˉ� ̯ʎɭ��."(ઃʓ̤� ̯ʎɀ̯� ͛ɭ̤�͕ɭ�ɧ˝�ʎɀ͔ɭ�
̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�ɠ̸̯�ʓ̯ઑ̤�ɀ̯�̯ʎɭ�̯ɭɡʎˉ˝ʴ
˝ʅ͛�ʄ̝˝ˉ̯ʓɭ ̝�ʓˉ�̝ɭʴɀ̯ʓ͔ɭʴ͛�̤ʽɀʴʴ�ɡ˝ʎ˝̝̯̤�˝ʄ�
п̝ʽ̤�ʓˉ�ɭɀɡʎ�ɡ˝̸ˉ̯̝ ͛�Ñ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�
˝ˉ�ɀ͔ɭ̝ɀʅɭ�ʓ̤�ɧɭпˉɭɧ�ɠ͛�̯ʎɭ�̤ʓͥɭ�ɀˉɧ�̸̤ɡ
ɡɭ̤̤�˝ʄ�̯ʎɀ̯�ɡ˝ʎ˝̝̯�Юɭ�̝̚˝ɠʴɭʽ�ʓ̤�̯ʎɀ̯�̯ʎɭ�
̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�ɀˉɧ�̯ʎɭ�̯ɭɡʎˉ˝ʴ˝ʅʓɡɀʴ�
ɡʎɀˉʅɭ� ̯ʎɀ̯� ̯ʎɭ͛ઑ̝ɭ� ɭ͚̚ɭ̝ʓɭˉɡʓˉʅ�ʎɀ͔ɭ ઑ̯̄�
ɠɭɭˉ� ɧʓа̸̤ɭɧ� ˝̝� ɧɭ̚ʴ˝͛ɭɧ� ̯ʎ̝˝̸ʅʎ� ̯ʎɭ�
ɭɡ˝ˉ˝ʽ͛ઃ̯ʎɀ̯� ʓ̤� ͛ɭ̯� ̯˝� ɡ˝ʽɭઃ̤˝� ͕ɭ�
ʽ̸̤̯�͕ɀʓ̯�ʄ˝̝�̯ʎɭ�ʓʽ̚ɀɡ̯�Rˉ�̯ʎɭ�ʽɭɀˉ̯ʓʽɭ�
ʓ̯ઑ̤�̯ʎʓ̤�ɡ˝ʎ˝̝̯�˝ʄ�п̝ʽ̤ઃɀʴʴ�̯ʎɭ�ɠʓʅ�̯ɭɡʎ�
п̝ʽ̤�̯ʎɭ�̝ɭɀʴʴ͛�̤ʎɀ̝̚�ʽɀˉ̸ʄɀɡ̸̯̝ɭ̝̤�̯ʎɀ̯�
ʎɀ͔ɭ� ɡɀ̸̯̝̚ɭɧ�͕˝̝ʴɧ�ʽɀ̝ʯɭ̯̤� ʓˉ� ̯ʎɭ�íÛ�

ਜાÛɭɭ�ʎ̯̯̤̚ɭˉ͕ʓʯʓ̚ɭɧʓɀ˝̝ʅ͕ʓʯʓÑ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛ઈ̚ɀ̝ɀɧ˝͚ʎ̯̯̤̚ɭˉ͕ʓʯʓ̚ɭɧʓɀ˝̝ʅ͕ʓʯʓÑ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛ઈ̚ɀ̝ɀɧ˝͚�੶.ɧ

"ʎʓˉɀ�.̸̝˝̚ɭઃ̯ʎɭ̤ɭ�ɀ̝ɭ�̯ʎɭ�п̝ʽ̤�̯ʎɀ̯�
ɀ̝ɭ�ɧ̝ʓ͔ʓˉʅ�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯ ͛
Rˉ�̯ʎʓ̤�ʓˉ̯ɭ̝̝̚ɭ̯ɀ̯ʓ˝ˉ�̯ʎɭ�ʓ̸̤̤ɭ�˝ʄ�ʎ˝͕�

ʽ̸ɡʎ�̚ ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�͕ ɭ�ʅɭ̯�̋ ˉ�ɀ͔ɭ̝ɀʅɭ�
ʓ̤�ɧɭ̯ɭ̝ʽʓˉɭɧ�ɠ͛�̯ʎɭ�̝̚˝̚˝̝̯ʓ˝ˉ�˝ʄ�̯ʎɭ̤ɭ�
п̝ʽ̤�ʓˉ�̯ʎɭ�ɭɡ˝ˉ˝ʽ ͛�Юɭ�̝̚˝̚˝̝̯ʓ˝ˉ�˝ʄ�
̸̤ɡʎ�п̝ʽ̤� ʓˉ� ̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�ɭɡ˝ˉ˝ʽ͛� ʓ̤�
͔ɭ̝͛�̤ʽɀʴʴ�Ċɭ�ʎɀ͔ɭ�ɀ�ʽ̸ɡʎ�ʴɀ̝ʅɭ̝�ʅ̝˝̸̚�˝ʄ�
̯ʎɭ�п̝ʽ̤�̯ʎɀ̯�̯ʎɭ��."(�͕˝̸ʴɧ�ɧɭ̤ɡ̝ʓɠɭ�
ɀ̤� ʴɀсɀ̝ɧ̤એ� ɀˉɧ� ͔ɭ̝͛� ʴʓ̯̯ʴɭ� ʓˉ� ̯ʎɭ� ͕ɀ͛�
˝ʄ� ʓˉ̤̯ʓ̸̯̯ʓ˝ˉɀʴ� ̸̤̯̝ɡ̸̯̝ɭ̤� ̯˝� ɧɭ̚ʴ˝͛� ̯ʎɭ�
̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛� ʅ̝˝͕̯ʎ� ɀˉɧ� ̯ʎɭ� ̯ɭɡʎˉ˝ʴ˝ʅ͛�
ɭ͚̚ɭ̝̯ʓ̤ɭ�ɀ̯�̯ʎɭ�ʄ̝˝ˉ̯ʓɭ̝�̯˝�̯ʎɭ�̝ɭ̤̯�˝ʄ�̯ʎɭ�
п̝ʽ�̚˝̸̚ʴɀ̯ʓ˝ˉ
Юɭ��ʴ̚ʎɀ!ɭ̯ɀ�ɡ˝ˉ̸̤ʴ̯ʓˉʅ�п̝ʽ�ɧʓɧ�̤˝ʽɭ�

ʓˉ̯ɭ̝ɭ̤̯ʓˉʅ�͕ ˝̝ʯ�ʄ˝̝�̯ ʎɭ�Dɭɧɭ̝ɀʴ�ʅ˝͔ɭ̝ˉʽɭˉ̯�
ɀ�ɡ˝̸̚ʴɭ�˝ʄ�͛ɭɀ̝̤�ɀʅ˝�͕ʎɭˉ�ʓ̯�ɀˉɀʴ̤͛ɭɧ�̯ʎɭ�
Ô(�ʓˉ̯ɭˉ̤ʓ̯͛�˝ʄ�ɧʓаɭ̝ɭˉ̯�̤ɭɡ̯˝̝̤�R̯�͕ɀ̤�
ʴɭ̤̤�̯ʎɭ�Ô(�ʓˉ̯ɭˉ̤ʓ̯͛�͕ʓ̯ʎʓˉ�̯ʎɭ�̤ɭɡ̯˝̝̤�
̯ʎɀˉ�̯ ʎɭ�ɡ˝ʽ̚˝̤ʓ̯ʓ˝ˉ�ɀˉɧ�̚ ̝ɭ̤ɭˉɡɭ�̋ ʄ�̯ ʎ˝̤ɭ�
̤ɭɡ̯˝̝̤�ʓˉ�̯ʎɭ�ɭɡ˝ˉ˝ʽ͛�̯ʎɀ̯�ʽɀɧɭ�̯ʎɭ�ɧʓʄ
ʄɭ̝ɭˉɡɭ�Rʄ�͛˝̸�ʎɀ͔ɭ�ɀ�ʴɀ̝ʅɭ̝�ʽɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�
̤ɭɡ̯˝ ̝� ɀˉɧ� ̯ʎɭ� ʽɀˉ̸ʄɀɡ̸̯̝ʓˉʅ� ̤ɭɡ̯˝̝� ʓ̤�
̯ʎɭ�ɠʓсɭ̤̯�ɧ̝ʓ͔ɭ̝�˝ʄ�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛� ʓˉ� ̯ʎɭ�
ɭɡ˝ˉ˝ʽ ͛�̯ʎɭˉ�͛˝̸�ʎɀ͔ɭ�ʅ̝ɭɀ̯ɭ̝�̝̚˝ɧ̸ɡ̯ʓ͔
ʓ̯͛� ʅ̝˝͕̯ʎ� ʓˉ� ͛˝̸̝� ˉɀ̯ʓ˝ˉɀʴ� ̤̯ɀ̯ʓ̤̯ʓɡ̤� Rʄ�
͛˝̸̝�̔ ɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�ʓ̤�ʎ˝ʴʴ˝͕ɭɧ�̋ ̸̯ઃ͕ɭʴʴ�
̯ʎɀ̯ઑ̤�̸̤ઃ̯ʎɭˉ�͛˝ ઑ̸̝ɭ�ʎʓʅʎʴ͛�ʴʓʯɭʴ͛�̯˝�ʎɀ͔ɭ�
ɀ�ʴ˝͕ɭ̝�̝ɀ̯ɭ�˝ʄ�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ

Technological change and innovation
Ċʎɀ̯�ɧ̝ʓ͔ɭ̤�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�ʓˉ�̯ʎɭ̤ɭ�
ʎʓʅʎ̤ʯʓʴʴ�ʎʓʅʎ͔ɀʴ̸ɭɀɧɧʓˉʅ�п̝ʽ̤ਗ਼�ੲDʓʅ̸̝ɭ�
ৗੳ�.̤̤ɭˉ̯ʓɀʴʴ ͛�ʓ̯ઑ̤�̯ ɭɡʎˉ˝ʴ˝ʅʓɡɀʴ�ɡʎɀˉʅɭ�ɀˉɧ�
ʓˉˉ˝͔ɀ̯ʓ˝ˉ�ɠ̸̯�ʓ̯ઑ̤�̄ ˝̯�ɀʴ͕ɀ̤͛�̯ ɭɡʎˉ˝ʴ˝ʅʓɡɀʴ�
ʓˉˉ˝͔ɀ̯ʓ˝ˉ�̯ ʎɭ̝ɭ�ɡɀˉ�ɠɭ�̄ ˝ˉÔ(�ʄ˝̝ʽ̤�̋ ʄ�
ʓˉˉ˝͔ɀ̯ʓ˝ˉ�ɀ̤�͕ɭʴʴઃˉɭ͕�ɠ̸̤ʓˉɭ̤̤�ʽ˝ɧɭʴ̤�
̤̤̯͛ɭʽ̤�ʓˉ̯ɭʅ̝ɀ̯ʓ˝ˉ�̄ ɭ͕�͕ ˝̝ʯ�ɀˉɧ�̔ ɀˉɀʅɭ
ʽɭˉ̯�̝̚ɀɡ̯ʓɡɭ̤ઃɠ̸̯�ʅɭˉɭ̝ɀʴʴ͛�̤̚ɭɀʯʓˉʅ�
̯ɭɡʎˉ˝ʴ˝ʅ͛�ʓ̤�͕ʎɀ̯�ɧ̝ʓ͔ɭ̤�ʓ̯

https://en.wikipedia.org/wiki/Productivity_paradox
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æɭɡʎˉ˝ʴ˝ʅ͛�ʎɀ̤ ઑ̯̄�ɠɭɭˉ�̝ ɭɡ˝ʅˉʓ̤ɭɧ�ʓˉ�̯ ʎɭ�
̯̝ɀɧʓ̯ʓ˝ˉɀʴ�̄ ɭ˝ɡʴɀ̤̤ʓɡɀʴ�̚ ̝˝ɧ̸ɡ̯ʓ˝ˉ�ʄ̸ˉɡ̯ʓ˝ˉ�
ʽ˝ɧɭʴ̤�ʓˉ�̯ ʎɭ�̚ ɀ̤̯�ɠ̸̯�̄ ɭ͕�̯ ʎɭ˝̝ʓɭ̤�ɀ̝˝̸ˉɧ�
̤˝ɡɀʴʴɭɧ� ɭˉɧ˝ʅɭˉ˝̸̤� ʅ̝˝͕̯ʎ�ʎɀ͔ɭ�ʽɀɧɭ�
̯ɭɡʎˉ˝ʴ˝ʅ͛�̯ʎɭ�ɡɭˉ̯̝ɭ̚ʓɭɡɭ�˝ʄ�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�
ɀˉɧ�ʓˉɧ̸̤̯̝ʓɀʴ�̯̝ɀˉ̤ʄ˝̝ʽɀ̯ʓ˝ˉ�ʓˉ�ʽ˝ɧɭ̝ˉ�
ɀɧ͔ɀˉɡɭɧ�ɭɡ˝ˉ˝ʽʓɭ̤�Ċʎɀ̯�͕ɭ�пˉɧ�ʓˉ��̸̤
̯̝ɀʴʓɀ�ʓ̤�̯ ʎɀ̯�Ô(�ʄ˝̝�̯ ʎʓ̤�ɡ˝̸ˉ̯̝͛�ʎɀ̤�ɠɭɭˉ�
ʴɀˉʅ̸ʓ̤ʎʓˉʅ� ɀʴ˝ˉʅ� ͕ʓ̯ʎ� "ɀˉɀɧɀઑ̤ઃ�̸̤
̯̝ɀʴʓɀઑ̤� ʓ̤� ̯ʎɭ� ̝ɭɧ� ʴʓˉɭ� ʅ˝ʓˉʅ� ɧ˝͕ˉ� ̯ʎɭ�
ɠ˝̯̯˝ʽ�ʓˉ�Dʓʅ̸̝ɭ�ৗ��̯ʎɭ̝̤ઃR̤̝ɀɭʴ�i˝̝ɭɀ�
fɀ̚ɀˉઃʎɀ͔ɭ� ɠɭɭˉ� ɭ͚̚ɭ̝ʓɭˉɡʓˉʅ�ʽɀ̤̤ʓ͔ɭ�
̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�ɀˉɧ�̯ʎɀ̯�ʓ̤�ɭˉ̯ʓ̝ɭʴ͛�
̯ʎ̝˝̸ʅʎ�̯ ʎɭʓ̝�ɡ˝ʽʽʓ̯ʽɭˉ̯�ɀˉɧ�ʓˉ͔ɭ̤̯ʽɭˉ̯�
ʓˉ�Ô(�Rˉ��̸̤̯̝ɀʴʓɀ�Ô(�ʎɀ̤�ɠɭɭˉ�ʅ˝ʓˉʅ�
ɠɀɡʯ͕ɀ̝ɧ̤� ʄ˝̝� ̤˝ʽɭ� ͛ɭɀ̝̤ઃ͕ɭ� ͕ɭ̝ɭ� ɀ̯�
ɀɠ˝̸̯�ંৗ�̚ ɀ�ɀ�ʄɭ͕�͛ ɭɀ̝̤�ɀʅ˝�ɠ̸̯�͕ ɭઑ̝ɭ�
ˉ˝͕�̤ɡ̝ɀ̚ʓˉʅ�ɀʴ˝ˉʅ�̯ʎɭ�ɠ˝̯̯˝ʽ�ɀ̯�ড়
Юɭ�ʅ˝͔ɭ̝ˉʽɭˉ̯�ʎɀ̤�ɀ�̯ɀ̝ʅɭ̯�̯˝�ʅɭ̯�̯˝�ৗ�

˝ʄ�E(Ñ�ɠ̸̯�ɀ̯�ড়�̯ʎɭ�Ό̸ɭ̤̯ʓ˝ˉ�ʓ̤�͕ʎɀ̯ઑ̤�
̯ʎɭ�̝ ˝ɀɧ�̔ ɀ̚�ʄ˝̝�ʅɭ̯̯ʓˉʅ�̯ ʎɭ̝ɭਗ਼�Rˉ�̚ ɀ̝̯ʓɡ̸ʴɀ ̝�
˝̸̝�ɠ̸̤ʓˉɭ̤̤�ɭ͚̚ɭˉɧʓ̸̯̝ɭ�̋ ˉ�Ô(�ʎɀ̤�ʄɀʴʴɭˉ�
ɠɭʎʓˉɧ� ɀʴʽ˝̤̯� ɭ͔ɭ̝͛� ˝̯ʎɭ̝� ɡ˝̸ˉ̯̝ ͛� D˝̝�

ਝાʎ̯̯̤͕͕̚ ͕ɡ̤ʓ̝˝ɀ̸ɭˉˉɭ͕̤ɀʴʴɀ̝̯ʓɡʴɭ̤ˉ˝͔ɭʽɠɭ̝͔ɀʴ̸ɭʓˉˉ˝͔ɀ̯ʓ˝ˉʓˉ͔ɭ̤̯ʽɭˉ̯ʎ̯̯̤͕͕̚ ͕ɡ̤ʓ̝˝ɀ̸ɭˉˉɭ͕̤ɀʴʴɀ̝̯ʓɡʴɭ̤ˉ˝͔ɭʽɠɭ̝͔ɀʴ̸ɭʓˉˉ˝͔ɀ̯ʓ˝ˉʓˉ͔ɭ̤̯ʽɭˉ̯�੶.ɧ

�̸̤̯̝ɀʴʓɀ�!.Ô(�ੲɠ̸̤ʓˉɭ̤̤�ɭ͚̚ɭˉɧʓ̸̯̝ɭ�˝ˉ�
Ô(ੳ�ʓ̤�ɀɠ˝̸̯��̋ ʄ�Ô(�ʅɭˉɭ̝ɀʴʴ ͛�Rˉ�̯ ʎɭ�
íÛ�ʓ̯ઑ̤��Юʓ̤�ʓ̤�̚ɀ̝̯ʴ͛�ɠɭɡɀ̸̤ɭ�͕ɭ�ʎɀ͔ɭ�
ɀ�͔ɭ̝͛�ʄ̝ɀʅʽɭˉ̯ɭɧ�̝ɭ̤ɭɀ̝ɡʎ�ɀˉɧ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�
̤̤̯͛ɭʽ�ʓʄ�͕ɭ�ɡɀˉ�ɡɀʴʴ�ʓ̯�ɀ�̤̤̯͛ɭʽ
v͛�ɡ˝ʴʴɭɀʅ̸ɭ̤�ɀˉɧ�R�ɧʓɧ�ɀ�̸̤̯ɧ͛�ɀ�ʄɭ͕�

͛ɭɀ̝̤�ɀʅ˝�ʄ˝̝�̯ʎɭ�ʅ˝͔ɭ̝ˉʽɭˉ̯�̤ʎ˝͕ʓˉʅ�̯ʎɀ̯�
͕ɭ�ʎɀɧ�̝ɭ̤ɭɀ̝ɡʎ�ɀˉɧ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�̤̚ɭˉɧʓˉʅ�
̤̝̚ɭɀɧ�ɀɡ̝˝̤̤�ৗ�ɧʓаɭ̝ɭˉ̯�̚˝̝̯ʄ˝ʴʓ˝̤�˝ʄ�ʅ˝͔
ɭ̝ˉʽɭˉ̯��ɧʓаɭ̝ɭˉ̯�ɠ̸ɧʅɭ̯�ʴʓˉɭ�ʓ̯ɭʽ̤�
͔ɭ̝͛�ʄɭ͕�ʎɀ͔ʓˉʅ�ɡ˝ˉˉɭɡ̯ɭɧ�͕ʓ̯ʎ�ɭɀɡʎ�˝̯ʎɭ ̝�
Ċɭ�ʎɀ͔ɭ�ɀʴ̤˝�ɠ͛�̯ʎɭ�͕ɀ ͛��˝дɡʓɀʴ�̝ɭ͔ʓɭ͕�
̝ɭ̚˝̝̯̤�̤ ʓˉɡɭ�̯ ʎɭ�iɭɀ̯ʓˉʅMɀ͕ʯɭ�̚ ɭ̝ʓ˝ɧ�̋ ˉ�
ʎ˝͕�̯˝�ʓʽ̝̚˝͔ɭ�˝̸̝�Ô(�̤̤̯͛ɭʽ�ˉ˝ˉɭ�˝ʄ�
͕ʎʓɡʎ�ʎɀ̤�ʎɀɧ�ɀˉ͛�ʓʽ̚ʴɭʽɭˉ̯ɀ̯ʓ˝ˉ�̤ ̯̝ɀ̯ɭʅ͛�
ɀ̯̯ɀɡʎɭɧ�̯˝�ʓ̯
M˝͕� ɧ˝� ͕ɭ� ʅɭ̯� ̯˝� ̯ʎʓ̤� ৗ� ̯ɀ̝ʅɭ̯ਗ਼� Rˉ�

˝ˉɭ�̤ɭˉ̤ɭ�ʓ̯ઑ̤�Ό̸ʓ̯ɭ�ɭɀ̤͛�ɠɭɡɀ̸̤ɭ��æÛ.�ʎɀ̤�
ɧ˝ˉɭ�ɀ�ɡɀʴɡ̸ʴɀ̯ʓ˝ˉ�̯˝ʅɭ̯ʎɭ̝�͕ʓ̯ʎ�íˉʓ͔ɭ̝̤ʓ
̯ʓɭ̤��̸̤̯̝ɀʴʓɀ�ʓˉ�͕ʎʓɡʎ�̯ʎɭ͛�пˉɧ�̯ʎɀ̯��˝ʄ�
Ô(�ɡ̝ɭɀ̯ɭ̤�˝̝�ɀɧɧ̤�ৗ�̯˝�̯ʎɭ�ɭɡ˝ˉ˝ʽ͛�
˝͔ɭ̝ɀʴʴ০� Û˝� ʓʄ� ͕ɭ� ̤̚ɭˉ̯� � ɠʓʴʴʓ˝ˉ� ̚ɭ̝�
ɀˉˉ̸ʽ�̸̚�̯˝�ৗ�͕ɭ�͕˝̸ʴɧ�̝ɭɀɡʎ�̯ʎɭ�ৗ�

Figure 3: Gross Expenditure on R&D as % of GDP 2003–2020

SOURCE: OECD

https://www.csiro.au/en/news/all/articles/2021/november/value-innovation-investment
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̯ɀ̝ʅɭ̯�ɀˉɧ�ʓ̯�͕˝̸ʴɧ�ɀʴ̤˝�ɀɧɧ�ৗৗ�ɠʓʴʴʓ˝ˉ�
̚ɭ̝�͛ɭɀ̝�̯˝�˝̸̝�ɭɡ˝ˉ˝ʽ ͛�Ċʎ͛�ɧ˝ ઑ̯̄�͕ɭ�ɧ˝�
̯ʎɀ̯ਗ਼��ɠʓʴʴʓ˝ˉ�ɀ�͛ ɭɀ̝�ʓ̤�̄ ˝̯�ɀʴʴ�̯ ʎɀ̯�̔ ̸ɡʎ�
͛˝̸�ʽʓʅʎ̯�͕ɀˉ̯�̯˝�ɡ˝ʽ̚ɀ̝ɭ�̯ʎɀ̯�͕ʓ̯ʎ�ʎ˝͕�
ʽ̸ɡʎ�͕ɭ�̤̚ɭˉɧ�ʄ˝̝�ɭ͚ɀʽ̚ʴɭ�˝ˉ�̯ʎɭ�ɧʓɭ̤ɭʴ�
ʄ̸ɭʴ�̯ɀ͚�̝ɭɠɀ̯ɭઃঢ়�ɠʓʴʴʓ˝ˉ�ɀ�͛ɭɀ̝�ʄ˝̝�ɀ�
ʎɀˉɧʄ̸ʴ�̋ ʄ�ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�̔ ʓˉʓˉʅ�ɡ˝ʽ̚ɀˉʓɭ̤�
̯˝�ɧ̝ʓ͔ɭ�ɧʓɭ̤ɭʴ�̸̯̝ɡʯ̤�ɀɡ̝˝̤̤�̯ʎɭʓ̝�ʽʓˉʓˉʅ�
̤ʓ̯ɭ̤�Ċ˝̸ʴɧ ઑ̯̄�ʓ̯�ɠɭ�̤ʽɀ̝̯�̯˝�̤̯ɀ̝̯�ɀʴʴ˝ɡɀ̯
ʓˉʅ�̯ʎ˝̤ɭ�̝ɭ̤˝̸̝ɡɭ̤�̯˝�Ô(�ʓˉ̤̯ɭɀɧ�ɀˉɧ�̯˝�
ɡ˝ˉ̯̝ʓɠ̸̯ɭ�̯˝�̯ʎɭ�ʄ̸̸̯̝ɭ�˝ʄ�̯ʎʓ̤�ɭɡ˝ˉ˝ʽ͛ਗ਼

Narrow trade and industrial structure
!̸̯�̯ʎɭ�̝̚˝ɠʴɭʽ�ʓ̤�ɭ͔ɭˉ�ɧɭɭ̚ɭ ̝�̸ˉʄ˝̸̝̯
ˉɀ̯ɭʴ ͛� ̯ʎɀˉ� ̤ʓʽ̚ʴ͛�Ô(� R̯� ʅ˝ɭ̤� ̯˝� ˝̸̝�
ˉɀ̝̝˝͕� ̯̝ɀɧɭ� ɀˉɧ� ʓˉɧ̸̤̯̝ʓɀʴ� ̸̤̯̝ɡ̸̯̝ɭ�
Юɭ̝ɭ� ʓ̤� ɀ� ͔ɭ̝͛� ʓˉ̯ɭ̝ɭ̤̯ʓˉʅ� ɭ͚ɭ̝ɡʓ̤ɭ� ̯ʎɀ̯�
̤˝ʽɭ�˝ʄ�͛˝̸�ʽɀ͛�ɠɭ� ʄɀʽʓʴʓɀ̝�͕ʓ̯ʎઃ̯ʎɭ�
Mɀ̝͔ɀ̝ɧ��̯ʴɀ̤�˝ʄ�.ɡ˝ˉ˝ʽʓɡ�"˝ʽ̚ʴɭ͚ʓ̯ ͛১ 
R̯ઑ̤�ɀˉ�ɀˉˉ̸ɀʴ�̝ɭ̚˝̝̯�̯ʎɀ̯ઑ̤�ɧ˝ˉɭ�̯˝�̤ʎ˝͕�
̯ʎɭ�ɭɡ˝ˉ˝ʽʓɡ�ɡ˝ʽ̚ʴɭ͚ʓ̯͛�˝̝�˝̯ʎɭ̝͕ʓ̤ɭ�˝ʄ�
ৗ�˝̝�̤˝�ɭɡ˝ˉ˝ʽʓɭ̤�ɀ̝˝̸ˉɧ�̯ʎɭ�͕˝̝ʴɧ�.ɡ˝
ˉ˝ʽʓɡ�ɡ˝ʽ̚ʴɭ͚ʓ̯͛�ʽɭɀ̸̤̝ɭ̤�̯ʎɭ�ɧʓ͔ɭ̝̤ʓ̯͛�
ɀˉɧ�̝ ɭ̤ɭɀ̝ɡʎ�ʓˉ̯ɭˉ̤ʓ̯͛�̋ ʄ�̯ ʎɭ�ɭ͚̚˝̝̯�̔ ʓ͚�Rઑʴʴ�
ʅʓ͔ɭ�͛˝̸�ɀ�ɡ˝̸̚ʴɭ�˝ʄ�ɭ͚ɀʽ̚ʴɭ̤

Eɭ̝ʽɀˉ͛�ʓ̤�ˉ̸ʽɠɭ̝�ʄ˝̸̝�ɀˉɧ�̯ʎɭ�ɀ̝ɭɀ�
͕ʎʓɡʎ�̝̚ɭɧ˝ʽʓˉɀ̯ɭ̤�ʓˉ�̯ʎɭ�Eɭ̝ʽɀˉ�ɭ͚̚˝̝̯�
ʽʓ͚� ʓ̤� ɀ̝˝̸ˉɧ�vɀɡʎʓˉɭ̝ ͛� ̯ʎɭ� ˉɭ͚̯� ɀ̝ɭɀ�
ɀ̝˝̸ˉɧ�vɭɧ̯ɭɡʎ�ɀˉɧ�Ñʎɀ̝ʽɀ�ɀˉɧ�ɡɀ̝̤�ɀˉɧ�
ɡɀ̝�̚ɀ̝̯̤�R"æઃ̯ʎʓ̤�ʓ̤�ɀ�ʎʓʅʎʴ͛�ɡ˝ʽ̚ʴɭ͚�
ɭɡ˝ˉ˝ʽ͛�ɀˉɧ�ʓ̯� ʓ̤�͔ɭ̝͛� ʴɀ̝ʅɭʴ͛�ɧ̝ʓ͔ɭˉ�ɠ͛�

ਞાʎ̯̯̤̚ɭɡ˝ˉʴʓʄɭɡ˝ʽɀ̤ʓʽ̚ʴɭʴ˝˝ʯɀ̯̯ʎɭ͕˝̝ʴɧ̤ʽ˝̤̯ɡ˝ʽ̚ʴɭ͚ɭɡ˝ˉ˝ʽʓɭ̤ʎ̯̯̤̚ɭɡ˝ˉʴʓʄɭɡ˝ʽɀ̤ʓʽ̚ʴɭʴ˝˝ʯɀ̯̯ʎɭ͕˝̝ʴɧ̤ʽ˝̤̯ɡ˝ʽ̚ʴɭ͚ɭɡ˝ˉ˝ʽʓɭ̤

ɀɧ͔ɀˉɡɭɧ�̔ ɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�ੲDʓʅ̸̝ɭ�ੳ�"ɀˉɀɧɀ�
ੲDʓʅ̸̝ɭ�ੳ�ੲੳ�ʓ̤�ɀ�ɠʓ̯�̔ ˝̝ɭ�ɡ˝ʽ̚ɀ̝ɀɠʴɭ�͕ ʓ̯ʎ�
̸̤ઃɀˉ˝̯ʎɭ̝� ̝ɭ̤˝̸̝ɡɭ̤� ɭɡ˝ˉ˝ʽ͛ઃɀʴ̤˝�
ʴɀˉʅ̸ʓ̤ʎʓˉʅ�ʓˉ�̯ʎʓ̤�̝ɀˉʯʓˉʅ�ɀˉɧ�̯ʎɭ̝ɭ�ʓ̤�ɀ�
̝̚ɭɧ˝ʽʓˉɀˉɡɭ�˝ʄ�̝ɀ͕ʽɀ̯ɭ̝ʓɀʴ�ɭ͚̚˝̝̯̤�ɠ̸̯�
ɀʴ̤˝�ɀ�ʄɀʓ̝�̤̝̚ʓˉʯʴʓˉʅ�˝ʄ�ɡ˝ʽ̚ʴɭ͚�ɀɡ̯ʓ͔ʓ̯ʓɭ̤�
ɀˉɧ� ͔ɀʴ̸ɭɀɧɧʓˉʅ� ͕ʓ̯ʎʓˉ� ʽɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�
̚ɀ̝̯ʓɡ̸ʴɀ̝ʴ͛�ʓˉ�̯ʎɭ�ɀ̸̯˝ʽ˝̯ʓ͔ɭ�ʓˉɧ̸̤̯̝ ͛

Ċʎɭˉ�͕ɭ� ʴ˝˝ʯ� ɀ̯� ˝̸̝̤ɭʴ͔ɭ̤� ੲDʓʅ̸̝ɭ� ੳ�
͕ɭઑ̝ɭ�ˉ˝͕�ঢ়ৗઃʓˉ�̯ʎɭ�ঢ়ঢ়̤�͕ɭ�̸̤ɭɧ�̯˝�
ɠɭ� ɀ̝˝̸ˉɧ� ઃɀˉɧ� ̸ˉ̝̚˝ɡɭ̤̤ɭɧ� ̝ɀ͕�
ʽɀ̯ɭ̝ʓɀʴ̤�ɧ˝ʽʓˉɀ̯ɭ̤�˝̸̝�ɭ͚̚˝̝̯�ʽʓ͚�Юɭ�
Ñ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛� "˝ʽʽʓ̤̤ʓ˝ˉ� ̯ʎʓˉʯ̤� ̯ʎʓ̤� ʓ̤�
ɀɠ̤˝ʴ̸̯ɭʴ͛�пˉɭ�ɠɭɡɀ̸̤ɭ�͕ɭ�ʎɀ͔ɭ�ɀ�ɡ˝ʽ̚ɀ̝ɀ
̯ʓ͔ɭ�ɀɧ͔ɀˉ̯ɀʅɭ�ʓˉ�̸ ˉ̝̚˝ɡɭ̤̤ɭɧ�̝ ɀ͕�̔ ɀ̯ɭ̝ʓɀʴ̤�
!̸̯�͕ɭ�˝ˉʴ͛�ʎɀ͔ɭ�̯˝�ʓʽɀʅʓˉɭ�͕ʎɀ̯�ʽʓʅʎ̯�
ʎɀ̚̚ɭˉ� ʓʄ� ̯ʎɭ� ̝ɀ͕�ʽɀ̯ɭ̝ʓɀʴ̤� ɡ˝ʽ̚˝ˉɭˉ̯�
˝ʄ� ɭ͚̚˝̝̯̤� ɧʓ̤ɀ̚̚ɭɀ̝ɭɧ� ˝͔ɭ̝ˉʓʅʎ̯ઃʄ˝̝�
ɭ͚ɀʽ̚ʴɭ�ʓʄ�̯ʎɭ�"ʎʓˉɭ̤ɭ�ɧɭɡʓɧɭɧ�ˉ˝̯�̯˝�ɠ̸͛�
˝̸̝�ʓ̝˝ˉ�˝̝ɭઃ͕ɭ�͕˝̸ʴɧ�ʎɀ͔ɭ�ɀ�ɠʓʅ�ʅɀ̚�ʓˉ�
˝̸̝�ɭ͚̚˝̝̯�ʽʓ͚� ̯˝�пʴʴ�"˝ɀʴ�͔˝ʴ̸ʽɭ̤�ɀ̝ɭ�

Figure 4: Economic complexity — Germany #4

Figure 5: Economic complexity — Canada #41

Figure 6: Economic complexity — Australia #93

https://econlife.com/2020/01/a-simple-look-at-the-worlds-most-complex-economies/
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ɀʴ̝ɭɀɧ͛�ʓˉ�ɧɭɡʴʓˉɭ�Ю˝̤ɭ�ɭ͚̚˝̝̯�͔ɀʴ̸ɭ̤�ɀ̝ɭ�
͕ʎɀ̯�ɭˉɀɠʴɭ̤�̸̤�̯˝�ʓʽ̚˝̝̯�ɀʴʴ�̯ʎɭ�ɡ˝ʽ̚ʴɭ͚�
̸̤̯а�̯ʎɀ̯�͕ɭ�ɧ˝ ઑ̯̄�ʽɀˉ̸ʄɀɡ̸̯̝ɭ�˝̝�ɠ̸ʓʴɧ�
ʎɭ̝ɭ�˝̸̝̤ɭʴ͔ɭ̤
Юɭ̝ɭ� ʓ̤� ɀˉ� ʓˉɧʓɡɀ̯ʓ˝ˉ� ˝ʄ� ̯ʎɭ� ɧɭʅ̝ɭɭ�

̯˝� ͕ʎʓɡʎ� ͕ɭઑ͔ɭ� ̤ʴʓɧ� ɧ˝͕ˉ� ̯ʎɭ̤ɭ� ̝ɀˉʯ
ʓˉʅ̤ઃ�̸̤̯̝ɀʴʓɀ� ɀʴ̤˝� "ɀˉɀɧɀ� ̯˝� ̤˝ʽɭ�
ɧɭʅ̝ɭɭ�ɠ̸̯�͕ʎɀ̯ઑ̤�ʎɀ̚̚ɭˉʓˉʅ�̯˝�̯ʎɭ�̝ɭ̤̯�˝ʄ�
̯ʎɭ�͕ ˝̝ʴɧ�ɭɡ˝ˉ˝ʽ ͛�̋ ̝�ɀ̯�ɹ ɭɀ̤̯�̯ ʎɭ�ɭ͚ɀʽ̚ʴɭ̤�
Rઑ͔ɭ� ̤ɭʴɭɡ̯ɭɧਗ਼� ੲDʓʅ̸̝ɭ� ੳ�Юɭ� .ɀ̤̯��̤ʓɀˉ�
ɡ˝̸ˉ̯̝ʓɭ̤�ʎɀ͔ɭ�̝ɭɀʴʴ͛�ɠɭʅ̸ˉ�̯˝�ɧ˝ʽʓˉɀ̯ɭ�
̯ʎɭ̤ɭ�̝ɀˉʯʓˉʅ̤�ɀˉɧ�ɭ͔ɭˉ�ĉʓɭ̯ˉɀʽ�ʎɀ̤�ʽɀˉ
ɀʅɭɧ�̯ ˝�̚ ̸ʴʴ�ʓ̯̤ɭʴʄ�̸ ̚�ʓˉ̯˝�ʓʄ�̄ ˝̯�ɀ�п̝̤̯͕˝̝ʴɧ�
ɡ˝̸ˉ̯̝ ͛�̯ʎɭˉ�͕ɭʴʴ�˝ˉ�̯ʎɭ�͕ɀ͛�̯˝�ɠɭʓˉʅ�ɀ�
̯ɭɡʎˉ˝ʴ˝ʅʓɡɀʴ�̚˝͕ɭ̝ʎ˝̸̤ɭ
Юɭ�ʓ̸̤̤ɭ�ɀ̝˝̸ˉɧ�˝̸̝�ˉɀ̝̝˝͕�̯̝ɀɧɭ�ɀˉɧ�

ʓˉɧ̸̤̯̝ʓɀʴ� ̸̤̯̝ɡ̸̯̝ɭ� ʓ̤� ɭ͚ɭʽ̚ʴʓпɭɧ� ʓˉ� ɀ�
͔ɀʅ̸ɭʴ͛�ɀʽ̸̤ʓˉʅ�͕ ɀ͛�ɠ͛�̯ ʎʓ̤�Economist�ੲৗੳ�
ɀ̝̯ʓɡʴɭ�̝ɭɡɭˉ̯ʴ ͛�͕ʎʓɡʎ�ɀ̤ʯɭɧ�̯ʎɭ�Ό̸ɭ̤̯ʓ˝ˉ�
͕ʎɀ̯� ʓʄ� �̸̤̯̝ɀʴʓɀ� ɀˉɧ�"ɀˉɀɧɀ� ͕ɭ̝ɭ� ˝ˉɭ�
ɡ˝̸ˉ̯̝͛�ɀˉɧ�͕ ɭ�ɡɀʴʴɭɧ�ʓ̯��ͥɀˉɀɧɀਗ਼�R̯�͕ ˝̸ʴɧ�
ɠɭ�ɀˉ�ɭɡ˝ˉ˝ʽ͛�ɀʴʽ˝̤̯�ɀ̤�ɠʓʅ�ɀ̤�Eɭ̝ʽɀˉ͛ઑ̤�

ɠ̸̯�ɠɀ̤ɭɧ�ɀʴʽ˝̤̯�ɭˉ̯ʓ̝ɭʴ͛�˝ˉ�̯ʎɭ�ɭ͚̚˝̝̯�˝ʄ�
̝ɀ͕�̔ ɀ̯ɭ̝ʓɀʴ̤�mɀсʓˉʅ�ʄɀ̝�ɠɭʎʓˉɧ�̋ ̯ʎɭ̝�ɡ˝ʽ
̚ɀ̝ɀɠʴɭ�ɡ˝̸ˉ̯̝ʓɭ̤�ʓˉ�̯ɭ̝ʽ̤�˝ʄ�ʓ̯̤�ʎʓʅʎ̯ɭɡʎ�
ɭ͚̚˝̝̯̤�̝ɭ̝̚ɭ̤ɭˉ̯ʓˉʅ��˝ʄ�̯ʎɭ�ɡ˝ʽɠʓˉɭɧ�
ɭ͚̚˝̝̯̤�̋ ʄ��."(�ɡ˝̸ˉ̯̝ʓɭ̤�ɠ̸̯�̋ ˉʴ͛��ʄ˝̝�
"ɀˉɀɧɀ�ɀˉɧ�ʴɭ̤̤�̯ʎɀˉ��ʄ˝̝��̸̤̯̝ɀʴʓɀ�Юɭ�
ɀ̝̯ʓɡʴɭ�ɡ˝ˉɡʴ̸ɧɭ̤�̯ ʎɀ̯�̯ ʎʓ̤�ʓ̤�ˉ˝̯�ʄ˝̝�͕ ɀˉ̯�̋ ʄ�
͕ɭʴʴˉ˝̸̝ʓ̤ʎɭɧ�ɠ̝ɀʓˉ̤એઃ�ͥɀˉɀɧɀ�ʓ̤�ʎ˝ʽɭ�
̯˝�͕˝̝ʴɧɡʴɀ̤̤�̸ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤�ɀˉɧ�ɠ˝ɀ̤̯̤�̤˝ʽɭ�
˝ʄ�̯ʎɭ�ʎʓʅʎɭ̤̯�̝ɀ̯ɭ̤�˝ʄ�̯ɭ̝̯ʓɀ̝͛�ɭɧ̸ɡɀ̯ʓ˝ˉએ�
Ôɀ̯ʎɭ ̝�̯ ʎɭ�̚ ̝˝ɠʴɭʽ�ʓ̤�ɀˉ�̸ˉɧɭ̝ʄɭɧ�ʓˉˉ˝͔ɀ
̯ʓ˝ˉ�̤̤̯͛ɭʽએ
R̯ઑ̤�ˉ˝̯�ɀ̤�̯ʎ˝̸ʅʎ�͕ɭ�ɧʓɧ ઑ̯̄�ʯˉ˝͕�̯ʎʓ̤�

ɀˉɧ�͕ ɭઑ͔ɭ�ʯˉ˝͕ˉ�ʓ̯�ʄ˝̝�ɀ�͔ ɭ̝͛�ɹ ˝ˉʅ�̯ ʓʽɭ�Rઑʽ�
̝ɭʽʓˉɧɭɧ�ɀʴ͕ɀ̤͛�˝ʄ�̯ʎɭ�Ûɡʓɭˉɡɭ�ɀˉɧ�æɭɡʎ
ˉ˝ʴ˝ʅ͛�!̸ɧʅɭ̯�Û̯ɀ̯ɭʽɭˉ̯�ʓˉ�ঢ়ঢ়ৗ�ʓ̸̤̤ɭɧ�ɠ͛�
æ̝ɭɀ̸̤̝ ͛�͕ ʎʓɡʎ�̤ ɀʓɧ��̸̝�̔ ˝̤̯�̸ ̝ʅɭˉ̯�̯ ɀ̤ʯ�
ʓ̤�̯ ˝�ɠ̸ʓʴɧ�ɀˉ�ʓˉˉ˝͔ɀ̯ʓ͔ɭ�ɡ̸ʴ̸̯̝ɭ�ʓˉ�ʓˉɧ̸̤̯̝ ͛�
�ɠ˝͔ɭ�ɀʴʴ�͕ ɭ�̄ ɭɭɧ�ɀ�ɡ̸ʴ̸̯̝ɀʴ�ɡʎɀˉʅɭ�ɀʽ˝ˉʅ�
ɠ̸̤ʓˉɭ̤̤�ʴɭɀɧɭ̝̤�ɧɭɡʓ̤ʓ˝ˉ�ʽɀʯɭ̝̤�ɀˉɧ�̯ʎɭ�
ɡ˝ʽʽ̸ˉʓ̯͛�ʅɭˉɭ̝ɀʴʴ ͛�͕ʎʓɡʎ�̝ɭɡ˝ʅˉʓ̤ɭ̤�̯ʎɭ�
ʽɀʫ˝̝�̤ʓʅˉʓпɡɀˉɡɭ�̯ʎɀ̯�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�ʎɀ̤�ʄ˝̝�

Figure 7: Complexity comparison
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ɠ̸ʓʴɧʓˉʅ�ˉɀ̯ʓ˝ˉɀʴ�ɡ˝ʽ̚ɭ̯ʓ̯ʓ͔ɭˉɭ̤̤���ɡʴɭɀ̝�
̤ɭˉ̤ɭ�˝ʄ�ɧʓ̝ɭɡ̯ʓ˝ˉ�̚ʴɀˉˉʓˉʅ�ʴɭɀɧɭ̝̤ʎʓ̚�ɀ̝ɭ�
ˉɭɭɧɭɧ�̯ ˝�ɀɡʎʓɭ͔ɭ�̋ ̸̝�ʅ˝ɀʴ̤એ�Ċɭʴʴ�͕ ɭ�ʎɀ͔ɭ�ɀ�
ʴ˝ˉʅ�͕ɀ͛�̯˝�ʅ˝�ɀˉɧ�ʓ̯�ʓ̤ ઑ̯̄�ʫ̸̤̯�ɀ�Ό̸ɭ̤̯ʓ˝ˉ�˝ʄ�
ʽɀ̝ʯɭ̯�ʄɀʓʴ̸̝ɭ�R̯ઑ̤�ɀ�̔ ɀ̤̤ʓ͔ɭ�̤ ̤̯͛ɭʽ̤�ʄɀʓʴ̸̝ɭ�
ɀɡ̝˝̤̤�̋ ̸̝�ɭɡ˝ˉ˝ʽ͛�ɀˉɧ�ʓˉ�̋ ̸̝�ʓˉ̤̯ʓ̸̯̯ʓ˝ˉɀʴ�
̸̤̯̝ɡ̸̯̝ɭ̤
Юʓ̤�ʄɀʓʴ̸̝ɭ�ʓ̤�ɀʴ̤˝�̝ɭрɭɡ̯ɭɧ�ʓˉ�ɀˉ˝̯ʎɭ̝�

ʽɭɀ̸̤̝ɭઃʴ˝ɡɀ̯ʓ˝ˉ�Ό̸˝̯ʓɭˉ̯̤ઃ̯ʎɀ̯�͕ɀ̤�
ɧɭ͔ʓ̤ɭɧ�ɠ͛� ɀˉ��ʽɭ̝ʓɡɀˉ� ̯ʎʓˉʯ̯ɀˉʯ� ̯ʎɭ�
Rˉʄ˝̝ʽɀ̯ʓ˝ˉ�æɭɡʎˉ˝ʴ˝ʅ͛�ɀˉɧ� Rˉˉ˝͔ɀ̯ʓ˝ˉ�
D˝̸ˉɧɀ̯ʓ˝ˉ� ੲRæRDੳ� ͕ʎʓɡʎ� ʴ˝˝ʯɭɧ� ɀ̯� ̯ʎɭ�
̝̚ɭ̤ɭˉɡɭ� ˝ʄ� ɀɧ͔ɀˉɡɭɧ� ʓˉɧ̸̤̯̝ʓɭ̤� ʓˉ� ɭɀɡʎ�
ɡ˝̸ˉ̯̝ ͛২�Rʄ�͕ɭ�̤ɀ͛�̯ʎɭ�ɀ͔ɭ̝ɀʅɭ�ʓ̤��̯ʎɭˉ�
ʓˉ�ঢ়ঢ়�͕ɭ�͕ɭ̝ɭ��̤˝�Ό̸ʓ̯ɭ�͕ɭʴʴ�ɠɭʎʓˉɧ�
̯ʎɭ�ɀ͔ɭ̝ɀʅɭ�Rˉ�ড়�ʓ̯�ʄɭʴʴ�̯˝��ɀˉɧ�ˉ˝͕�
͕ɭઑ͔ɭ�ɧ̝˝̚̚ɭɧ�ɀʴʽ˝̤̯�̯˝�̯ʎɭ�ɠ˝̯̯˝ʽ�˝ʄ�̯ʎɭ�
ɡ˝̸ˉ̯̝͛�̝ ɀˉʯʓˉʅ�!͛�ɀɧ͔ɀˉɡɭɧ�ʓˉɧ̸̤̯̝ʓɭ̤એ�
ʎɭ̝ɭ�͕ɭ�ʽɭɀˉ�vɭɧ̯ɭɡʎ�Ñʎɀ̝ʽɀ�.ʴɭɡ̯̝˝ˉ
ʓɡ̤�ɀˉɧ�Ræ�ʽɀɡʎʓˉɭ̝ ͛�Юʓ̤�ʎɀ̤�ɀʴ̤˝�ʽɭɀˉ̯�
̯ʎɀ̯�͕ɭઑ͔ɭ�ɧ̝˝̚̚ɭɧ�ɧ˝͕ˉ�ɭ͔ɭ̝͛�˝̯ʎɭ̝�̝ɀˉʯ
ʓˉʅઃʄ˝̝�ɭ͚ɀʽ̚ʴɭ�̯ ʎɭ�Rv(�ɡ˝ʽ̚ɭ̯ʓ̯ʓ͔ɭˉɭ̤̤�
̝ɀˉʯʓˉʅ�ɀˉɧ�̯ʎɭ�Eʴ˝ɠɀʴ�Rˉˉ˝͔ɀ̯ʓ˝ˉ�Rˉɧɭ͚�
͕ʎʓɡʎ�͕ɭ�ɡ˝ʽɭ�̯˝�ɠɭʴ˝ ͕

ਟાʎ̯̯̤̚ʓ̯ʓʄ˝̝ʅ̸̚ɠʴʓɡɀ̯ʓ˝ˉ̤ৗৗৗʎɀʽʓʴ̯˝ˉʓˉɧɭ͚ʎ̯̯̤̚ʓ̯ʓʄ˝̝ʅ̸̚ɠʴʓɡɀ̯ʓ˝ˉ̤ৗৗৗʎɀʽʓʴ̯˝ˉʓˉɧɭ͚�੶.ɧ
ਠાʎ̯̯̤͕͕̚ ͕͕ʓ̚˝ʓˉ̯̝̚ɭ̤̤̝˝˝ʽɭˉɀ̝̯ʓɡʴɭ̤ৗɀ̝̯ʓɡʴɭઈʎ̯ʽʴʎ̯̯̤͕͕̚ ͕͕ʓ̚˝ʓˉ̯̝̚ɭ̤̤̝˝˝ʽɭˉɀ̝̯ʓɡʴɭ̤ৗɀ̝̯ʓɡʴɭઈʎ̯ʽʴ�੶.ɧ

Innovation inputs and outputs
��̝ɭɡɭˉ̯�пˉɧʓˉʅ�ɠ͛�̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�ʅ˝͔ɭ̝ˉ
ʽɭˉ̯� ʓ̯̤ɭʴʄ� ͕ɀ̤� ̯ʎɀ̯� ˝ʄ� ˝̸̝� ɡ˝ʽ̚ɀˉʓɭ̤�
ঢ়ড়� ɧ˝� ˉ˝̯� ̝̚˝ɧ̸ɡɭ� ˉɭ͕̯˝̯ʎɭ͕˝̝ʴɧ�
ʓˉˉ˝͔ɀ̯ʓ˝ˉ�˝ˉʴ͛��ɧ˝�mɭ̯ઑ̤�̸ˉ̚ɀɡʯ�̯ʎɀ̯�
ɠ͛�ʴ˝˝ʯʓˉʅ�ɀ̯�̯ʎɭ�ʴɀ̯ɭ̤̯�Eʴ˝ɠɀʴ�Rˉˉ˝͔ɀ̯ʓ˝ˉ�
Rˉɧɭ͚�̝ɀˉʯʓˉʅ̤৩�ੲDʓʅ̸̝ɭ�ড়ੳ��̯�̯ʎɭ�̯˝̚�˝ʄ�
̯ʎɭ̤ɭ� ̝ɀˉʯʓˉʅ̤� ɀ̝ɭ� ̯ʎɭ� ̸̸̤ɀʴ� ʓʽ̝̚ɭ̤̤ʓ͔ɭ�
̸̤̤̚ɭɡ̯̤�ɀˉɧ�͕ɭઑ̝ɭ�ɀ̯�ˉ̸ʽɠɭ̝��̤˝�͛˝̸�
ʽʓʅʎ̯�ˉ˝̯�̯ʎʓˉʯ�̯ʎɀ̯ઑ̤�̯˝˝�ɠɀɧ�!̸̯�͕ʎɭˉ�
͕ɭ�ɧ̝ʓʴʴ�ɧ˝͕ˉ�͕ɭ�ɡɀˉ�̤ɭɭ�͕ʎɭ̝ɭ�ɀˉɧ�͕ʎɀ̯�
̯ʎɭ�ʓ̸̤̤ɭ̤�ɀ̝ɭ�ੲDʓʅ̸̝ɭ�ঢ়ੳ�Ċɭઑ̝ɭ�̝̚ɭ̯̯͛�ʅ˝˝ɧ�
ɀ̯�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�ʓˉ̸̯̤̚�ɠ̸̯�ʓ̯ઑ̤�̯ ʎɭ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�
˝̸̸̯̯̤̚�̯ʎɀ̯�ɀ̝ɭ�̯ʎɭ�ʽɀʫ˝̝�̝̚˝ɠʴɭʽ�Rˉˉ˝
͔ɀ̯ʓ˝ˉ�ʓˉ̸̯̤̚�̯ɭ̝̯ʓɀ̝͛�ɭˉ̝˝ʴʽɭˉ̯̤ઃ͕ɭઑ̝ɭ�
̝ʓʅʎ̯�̸̚�̯ʎɭ̝ɭ�ɀʴ̤˝�ʄɭʽɀʴɭ̤�͕ʓ̯ʎ�ɧɭʅ̝ɭɭ̤�
˝̸̝�̸ˉʓ͔ɭ̝̤ʓ̯͛�̝ɀˉʯʓˉʅ̤�̤ɡʓɭˉ̯ʓпɡ�ɀ̝̯ʓɡʴɭ̤�
͕ʎʓɡʎ�ɭ̤̤ɭˉ̯ʓɀʴʴ͛�ɧ̝ʓ͔ɭ�̯ʎɭ�̝ɀˉʯʓˉʅ̤�ɀˉɧ�
˝̸̝�̸̤ɭ�˝ʄ�R"æ

Ċʎɀ̯�͕ɭઑ̝ɭ�ˉ˝̯�̤˝�ʅ˝˝ɧ�ɀ̯�ੲɀ̤�͕ɭ�̤ɭɭ�ʓˉ�
Dʓʅ̸̝ɭ�ੳ
• ̯ʎɭ�̯̝ɀˉ̤ʴɀ̯ʓ˝ˉ�˝ʄ�̸ˉʓ͔ɭ̝̤ʓ̯͛�Ô(�ʓˉ̯˝�
ɡ˝ʽʽɭ̝ɡʓɀʴ� ͔ɀʴ̸ɭ� ̯ʎ̝˝̸ʅʎ� ̸ˉʓ͔ɭ̝̤ʓ̯͛
ʓˉɧ̸̤̯̝͛�ɡ˝ʴʴɀɠ˝̝ɀ̯ʓ˝ˉ

• ɡʴ̸̤̯ɭ̝�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�̯ʎɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�˝ʄ�
ɀ̝ɭɀ̤�˝ʄ�̤̚ɭɡʓɀʴʓ̤ɀ̯ʓ˝ˉ�̯ʎɀ̯�ɡɀˉ�ɀɡʎʓɭ͔ɭ�

Figure 9: What Australia is good at

Figure 10: What Australia is not so good at

Figure 8: Global Innovation Index Ranking

SOURCE: GLOBAL INNOVATION INDEX, WIPO,2023

SOURCE: GLOBAL INNOVATION INDEX, WIPO,2023

SOURCE: GLOBAL INNOVATION INDEX, WIPO,2023

https://itif.org/publications/2023/12/13/2023-hamilton-index/
https://www.wipo.int/pressroom/en/articles/2023/article_0011.html
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ɡ̝ʓ̯ʓɡɀʴ�ʽɀ̤̤�ʓˉ�ʅʴ˝ɠɀʴ�ʽɀ̝ʯɭ̯̤�ɀˉɧ�͔ɀʴ̸ɭ�
ɡʎɀʓˉ̤

• ˝̸̝� ɭɧ̸ɡɀ̯ʓ˝ˉ� ɭ͚̚ɭˉɧʓ̸̯̝ɭ� ͕ɭ� ̯ʎʓˉʯ�
͕ɭ�̤̚ɭˉɧ�Ό̸ʓ̯ɭ�ɀ� ʴ˝̯�˝ˉ�˝̸̝�ɭɧ̸ɡɀ̯ʓ˝ˉ�
ɭ͚̚ɭˉɧʓ̸̯̝ɭ�ɠ̸̯�͕ ɭ�ɧ˝ ઑ̯̄�ɡ˝ʽ̚ɀ̝ɭɧ�͕ ʓ̯ʎ�
˝̯ʎɭ̝�ɡ˝̸ˉ̯̝ʓɭ̤ઃʓʄ�͕ ɭ�̯ ˝˝ʯ�̯ ʎɀ̯�̄ ̸ʽɠɭ̝�
ɀˉɧ�̔ ɀɧɭ�ʓ̯�̚ ̸ɠʴʓɡ�ɭ͚̚ɭˉɧʓ̸̯̝ɭ�̚ ɭ̝�̚ ̸̚ʓʴ�
͕ɭઑɧ�ʅ˝�˝̸̯�̯˝�ɀɠ˝̸̯�ˉ̸ʽɠɭ̝�

• ɭˉ̯̝ɭ̝̚ɭˉɭ̸̝̤ʎʓ̚� ̚˝ʴʓɡʓɭ̤� ɀˉɧ� ɡ̸ʴ̸̯̝ɭ�
͕ɭઑ̝ɭ� ʓʽ̝̚˝͔ʓˉʅ�ɠ̸̯�͕ɭઑ̝ɭ� ̤̯ʓʴʴ�ˉ˝̯�̸̚�
̯ʎɭ̝ɭ�͕ʓ̯ʎ�̯ʎɭ�ɭˉ̯̝ɭ̝̚ɭˉɭ̸̝ʓɀʴ�ʴɭɀɧɭ̝̤

�̸̝�˝̸̸̯̯̤̚�˝ʄ�ʓˉˉ˝͔ɀ̯ʓ˝ˉઃ͕ʎɀ̯�͕ɭ�
ɧ˝� ͕ʓ̯ʎ� ̯ʎɭ� ʓˉ̸̯̤̚ઃʴɀʅ� ʄɀ̝� ɠɭʎʓˉɧ� ɀʴʴ�
̯ʎɭ�˝̯ʎɭ̝��."(�ɡ˝̸ˉ̯̝ʓɭ̤�mɭ̯ઑ̤�̝ɭ̸̯̝ˉ�̯˝�
Ô(�ɀˉɧ�ɧʓ̤ɀс̝ɭʅɀ̯ɭ�˝̸̝�ɭ͚̚ɭˉɧʓ̸̯̝ɭ�˝ˉ�
̯ʎɀ̯�ੲDʓʅ̸̝ɭ�ੳ�Юʓ̤�ʓ̤�ɀ�ʅ̝˝͕̯ʎ�ʓˉɧɭ͚�̯ʎɭ�
˝̝ɀˉʅɭ�ɀˉɧ�͛ɭʴʴ˝͕�ɠɀ̝̤�ɀ̝ɭ�̯ʎɭ�ʅ̝˝͕̯ʎ�˝ʄ�
ʅ˝͔ɭ̝ˉʽɭˉ̯�ɀˉɧ�ɠ̸̤ʓˉɭ̤̤�ɭ͚̚ɭˉɧʓ̸̯̝ɭ�˝ˉ�
Ô(�ʓˉ��̸̤̯̝ɀʴʓɀ�R̯ઑ̤�ˉ˝̯�ʅ˝ʓˉʅ�ɀˉ͕͛ʎɭ̝ɭ�
ʓˉ�ʄɀɡ̯�ʓ̯ઑ̤�ʅ˝ʓˉʅ�ɧ˝͕ˉ�Ċʎɀ̯ઑ̤�ʅ˝ʓˉʅ�̸̚�ʓ̤�
ʎʓʅʎɭ̝ɭɧ̸ɡɀ̯ʓ˝ˉ�Ô(�ʓ̯ઑ̤�̸ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤�ʓˉ�
ʄɀɡ̯�̯ ʎɀ̯�ɀ̝ɭ�ɧ˝ʓˉʅ�̯ ʎɭ�ʎɭɀ͔͛�ɹ ʓоʓˉʅ�̄ ˝͕�ʄ˝̝�
�̸̤̯̝ɀʴʓɀઑ̤�Ô(�ɭа˝̝̯

Юʓ̤�ʓ̤�ʅ˝˝ɧ�ʓˉ�ɀ�̤ ɭˉ̤ɭ�ɠ̸̯�̄ ˝̯�ʄ˝̝�̯ ʎɭ�ɠɭ̤̯�
˝ʄ�̝ ɭɀ̤˝ˉ̤�R̯�ʓ̤�̋ ˉʴ͛�̋ ɡɡ̸̝̝ʓˉʅ�ɠɭɡɀ̸̤ɭ�͕ ɭઑ̝ɭ�
ɀ̯̯̝ɀɡ̯ʓˉʅ�ʴɀ̝ʅɭ�ˉ̸ʽɠɭ̝̤�˝ʄ�ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�
̸̤̯ɧɭˉ̯̤�͕ ʎ˝̤ɭ�ʄɭɭ̤�ɀ̝ɭ�̯ ʎɭˉ�ɧʓ͔ɭ̝̯ɭɧ�̯ ˝�пʴʴ
ʓˉʅ�̯ʎɭ�ʅɀ̚�̯ʎɀ̯�͕˝̸ʴɧ�˝̯ʎɭ̝͕ʓ̤ɭ�ɠɭ�пʴʴɭɧ�
ʓˉ�̋ ̯ʎɭ̝�ɡ˝̸ˉ̯̝ʓɭ̤�ɠ͛�̚ ̸ɠʴʓɡ�ɭ͚̚ɭˉɧʓ̸̯̝ɭ�̋ ˉ�
̝ɭ̤ɭɀ̝ɡʎ�ɀˉɧ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�!͛�ɧʓ͔ɭ̝̯ʓˉʅ�̯ ʎɭ̤ɭ�
̸̤̯ɧɭˉ̯�̝ɭ͔ɭˉ̸ɭ̤�̯˝�̝ɭ̤ɭɀ̝ɡʎ�͕ɭ�ʓˉɡ̝ɭɀ̤ɭ�

˝̸̝�̝ ɀˉʯʓˉʅ̤�ɀˉɧ�ɀ̯̯̝ɀɡ̯�̔ ˝̝ɭ�ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�
̸̤̯ɧɭˉ̯̤�ɀˉɧ�͕ɭ�ɡ˝ˉ̯ʓˉ̸ɭ�˝ˉ�͕ʎɀ̯�˝ˉɭ�˝ʄ�
ʽ͛�ɡ˝ʴʴɭɀʅ̸ɭ̤�ʎɀ̤�ɧɭ̚ʓɡ̯ɭɧ�ɀ̤�ɀ�͔ɭ̝͛�̝̚ɭ
ɡɀ̝ʓ˝̸̤�ʎɀʽ̤̯ɭ̝�͕ʎɭɭʴ�R̯ઑ̤�ˉ˝̯�ˉɭɡɭ̤̤ɀ̝ʓʴ͛�
̝̚˝ɧ̸ɡʓˉʅ�̯ʎɭ�̝ɭ̤ɭɀ̝ɡʎ�̯ʎɀ̯�͕ɭ�ˉɭɭɧ�ɀ̤�ɀ�
ɡ˝̸ˉ̯̝͛�ɀ�ɹ ˝̯�̋ ʄ�ʓ̯�ʓ̤�̔ ɭɧʓɡɀʴ�̝ ɭ̤ɭɀ̝ɡʎ�͕ ʎʓɡʎ�
ʓ̤�пˉɭ�ɠ̸̯�̯ ʎɭ�̤ ˝̝̯�̋ ʄ�̝ ɭ̤ɭɀ̝ɡʎ�̯ ʎɀ̯ઑ̤�̄ ɭɭɧɭɧ�
ʓˉ�ʓˉɧ̸̤̯̝͛�ʓ̤�̤ɡʓɭˉɡɭ�ɀˉɧ�ɭˉʅʓˉɭɭ̝ʓˉʅ�˝̝�
ɠ̸̤ʓˉɭ̤̤� ɀˉɧ� ˝̝ʅɀˉʓ̤ɀ̯ʓ˝ˉɀʴ� ɧɭ̤ʓʅˉ� ɀˉɧ�
̯ʎɀ̯ઑ̤�̯ ʎɭ�̝ ɭ̤ɭɀ̝ɡʎ�̯ ʎɀ̯�͕ ɭઑ̝ɭ�̄ ˝̯�̄ ɭɡɭ̤̤ɀ̝ʓʴ͛�
ʄ̸ˉɧʓˉʅ
v˝̝ɭ� ̯ʎɀˉ� ̯ʎɀ̯� ͕˝̝ʴɧ� ̝ɭ̤ɭɀ̝ɡʎ� ʓ̤� ˉ˝�

ʴ˝ˉʅɭ̝�ˉɭɡɭ̤̤ɀ̝ʓʴ͛�ɠ̝ɭɀʯ̯ʎ̝˝̸ʅʎ�̝ɭ̤ɭɀ̝ɡʎ�
̯ʎɀ̯�ɡɀˉ�ɡʎɀˉʅɭ�̯ʎɭ�ʅɀʽɭ�ʓˉ�ʓˉɧ̸̤̯̝͛�ɀˉɧ�
̤˝ɡʓɭ̯ ͛�Юɭ̝ɭ�͕ ɀ̤�ɀ�͔ ɭ̝͛�ʓˉ̯ɭ̝ɭ̤̯ʓˉʅ�̚ ʓɭɡɭ�̋ ʄ�
͕˝̝ʯ�̸̚ɠʴʓ̤ʎɭɧ�ʓˉ�Nature�˝ˉ�̝ɭ̤ɭɀ̝ɡʎ�̝̚˝
ɧ̸ɡ̯ʓ͔ʓ̯͛�̝ɭɡɭˉ̯ʴ͛�ੲÑɀ̝ʯ�ɭ̯�ɀʴ�ৗੳ�͕ʎʓɡʎ�
ˉ˝̯ɭɧ�̯ ʎɀ̯�̔ ˝̝ɭ�̝ ɭ̤ɭɀ̝ɡʎ�ʓ̤�ɠɭʓˉʅ�ɧ˝ˉɭ�̯ ʎɀˉ�
ɭ͔ɭ̝�ɠɭʄ˝̝ɭ�ɠ̸̯�ɀ̤ʯɭɧ�̯ʎɭ�Ό̸ɭ̤̯ʓ˝ˉ�Ċʎ͛�
ɀ̝ɭ�͕ɭ�ʅɭ̯̯ʓˉʅ�ʴɭ̤̤�ɀˉɧ�ʴɭ̤̤�ɠ̝ɭɀʯ̯ʎ̝˝̸ʅʎ�
̝ɭ̤ɭɀ̝ɡʎਗ਼�R̤�̝ɭ̤ɭɀ̝ɡʎ�ɠɭɡ˝ʽʓˉʅ�̯˝˝�ʓˉɡ̝ɭ
ʽɭˉ̯ɀʴਗ਼�Юɭ�ɀ̸̯ʎ˝̝̤�ʴ˝˝ʯɭɧ�ɀ̯��ʽʓʴʴʓ˝ˉ�
̸̚ɠʴʓ̤ʎɭɧ�ɀ̝̯ʓɡʴɭ̤�ɀɡ̝˝̤̤�̯ʎɭ�͕˝̝ʴɧ�̸̤ʓˉʅ�
ɀˉ��R�̯˝˝ʴ�͕ʓ̯ʎ�͔ɀ̝ʓ˝̸̤�ʯɭ͕͛˝̝ɧ̤�̯˝�ɧɭ̯ɭ̝
ʽʓˉɭ�͕ ʎʓɡʎ�͕ ɭ̝ɭ�̯ ʎɭ�ɠ̝ɭɀʯ̯ʎ̝˝̸ʅʎ�̝ ɭ̤ɭɀ̝ɡʎ�
̚ʓɭɡɭ̤�ɀ̤�ɀд̝ʽɭɧ�ɠ͛�ɡʓ̯ɀ̯ʓ˝ˉ̤�̯ʎɀ̯�͕˝̸ʴɧ�
̯̝ɀˉ̤ʄ˝̝ʽ�̯ʎɭ�͕ɀ͛�͕ɭ�͕˝̝ʯ�ɀˉɧ�ʴʓ͔ɭ�ɀˉɧ�
ɡɭ̝̯ɀʓˉʴ͛� ̯ʎɭ� ͕ɀ͛� ʄ̸̸̯̝ɭ� ɀ̸̯ʎ˝̝̤� ͕˝̸ʴɧ�
̸ˉɧɭ̝̤̯ɀˉɧ�ɀˉ�ɀ̝ɭɀ�˝ʄ�ʓˉ̯ɭ̝ɭ̤̯
Юɭ͛�ʄ˝̸ˉɧ�̯ ʎɀ̯�̋ ͔ɭ̝�ɀ�ɹ ˝ˉʅ�̚ ɭ̝ʓ˝ɧ�̋ ʄ�̯ ʓʽɭ�

̤ʓˉɡɭ�̯ʎɭ�Ûɭɡ˝ˉɧ�Ċ˝̝ʴɧ�Ċɀ ̝�͕ɭઑ͔ɭ�̤ɭɭˉ�ɀ�
̤ʓʅˉʓпɡɀˉ̯�ɧɭɡʴʓˉɭ�ʓˉ�ɠ̝ɭɀʯ̯ʎ̝˝̸ʅʎ�̝ ɭ̤ɭɀ̝ɡʎ�
ɀ̤�ʓ̯�ɠɭɡ˝ʽɭ̤�̔ ˝̝ɭ�ʓˉɡ̝ɭʽɭˉ̯ɀʴ�Ċʎ͛�ʓ̤�̯ ʎɀ̯�
˝ɡɡ̸̝̝ʓˉʅਗ਼�!ɭɡɀ̸̤ɭ�̝ɭ̤ɭɀ̝ɡʎ�ʓ̯̤ɭʴʄ�ʓ̤�ɠɭɡ˝ʽ
ʓˉʅ�ˉɀ̝̝˝͕ɭ̝�ɀˉɧ�ˉɀ̝̝˝͕ɭ̝�ʓˉ�ɭɀɡʎ�˝ʄ�˝̸̝�
ɧʓ̤ɡʓ̚ʴʓˉɭ̤�ɀˉɧ�̸̤ɠɧʓ̤ɡʓ̚ʴʓˉɭ̤�ʎɭˉɡɭ�͕ɭઑ̝ɭ�
ʽʓ̤̤ʓˉʅ�̯ ʎɭ�̤ ̚ɀ̝ʯ̤�̋ ʄ�ɡ̝ɭɀ̯ʓ͔ʓ̯͛�̯ ʎɀ̯�̋ ɡɡ̸̝�ɀ̯�
̯ʎɭ�ʓˉ̯ɭ̝̤ɭɡ̯ʓ˝ˉ̤�˝ʄ�ɧʓ̤ɡʓ̚ʴʓˉɭ̤�R̯ઑ̤�ɀˉ˝̯ʎɭ̝�
ɀˉʅʴɭ�˝ˉ�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛ઃ̤˝ʽɭ̯ʎʓˉʅ�̯ʎɀ̯ઑ̤�
ˉ˝̯�ʫ̸̤̯�̚ ɭɡ̸ʴʓɀ̝�̯ ˝��̸̤̯̝ɀʴʓɀ�ɠ̸̯�ʓ̤�ɀ�ʅʴ˝ɠɀʴ�
̚ʎɭˉ˝ʽɭˉ˝ˉ

Figure 11: Gross expenditure on R&D, Australia 
growth index

*LATEST DATA AVAILABLE SOURCE: ABS
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Юɭ� ɠɀɧ� ˉɭ͕̤� ʄ˝̝� �̸̤̯̝ɀʴʓɀ� ɠɭɡ˝ʽɭ̤�
ɭ͔ɭˉ�͕˝̝̤ɭ� ੲDʓʅ̸̝ɭ� ੳ�mɭ̯ઑ̤� ʴ˝˝ʯ� ɀ̯� ˝̸̝�
ɧ˝ʽɭ̤̯ʓɡ� ʓˉɧ̸̤̯̝͛� ɧʓ͔ɭ̝̤ʓпɡɀ̯ʓ˝ˉ� Ċɭ�
ʴ˝˝ʯɭɧ�ɀ̯�̯ʎɭ�ɭ͚̚˝̝̯�ɧʓ͔ɭ̝̤ʓпɡɀ̯ʓ˝ˉ�͕ʓ̯ʎ�
̯ʎɭ�Mɀ̝͔ɀ̝ɧ�"˝ʽ̚ʴɭ͚ʓ̯͛�Rˉɧɭ͚�̯ʎʓ̤�ʓ̤�˝̸̝�
ɧ˝ʽɭ̤̯ʓɡ�ɧʓ͔ɭ̝̤ʓпɡɀ̯ʓ˝ˉ�ʴɀсʓˉʅ�ɀ̯��˝̸̯�
˝ʄ�̯ ʎɭ�͔ ɀ̝ʓ˝̸̤�ɡ˝̸ˉ̯̝ʓɭ̤�̤ ̸̝͔ɭ͛ɭɧ�Mʓʅʎ̯ɭɡʎ�
ɭ͚̚˝̝̯̤�͕ʎʓɡʎ�ɀ̝ɭ�̚ɀ̝̯�˝ʄ�̯ʎɀ̯�R"æ�ɀɡɡɭ̤̤�
ɭ̤̤ɭˉ̯ʓɀʴʴ͛�̝ɭрɭɡ̯ʓˉʅ�̯ʎɭ�ɠ˝̯ɡʎɭɧ��ɀ̯ʓ˝ˉɀʴ�
!̝˝ɀɧɠɀˉɧ�ʓˉ̯̝˝ɧ̸ɡ̯ʓ˝ˉ�E̝ɀɧ̸ɀ̯ɭ̤�ʓˉ�̤ɡʓ
ɭˉɡɭ�ɀˉɧ�ɭˉʅʓˉɭɭ̝ʓˉʅ�ɹ ɀсʓˉʅઃ͕ɭ�ɀ̝ɭ�̤ ʎ˝̝̯�
˝ʄ��ɭˉʅʓˉɭɭ̝̤�ʓˉ��̸̤̯̝ɀʴʓɀ�Ċʎɭ̝ɭ�ɀ̝ɭ�
̯ʎɭ͛�ʅ˝ʓˉʅ�̯˝�ɡ˝ʽɭ�ʄ̝˝ʽਗ਼�Ċɭ�˝ˉʴ͛�̝̚˝ɧ̸ɡɭ�
ৗ�ɀ�͛ɭɀ ̝��ʴʴ�ɡ̸ʴʽʓˉɀ̯ʓˉʅ�ʓˉ�̯ʎɭ�̚˝˝̝�
̚ɭ̝ʄ˝̝ʽɀˉɡɭ�ɀ̤�̝ɭрɭɡ̯ɭɧ�ʓˉ�˝̸̝�ʴɀɠ˝̸̝�̝̚˝
ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ

Government priorities
Ċʎɀ̯�͕ɭ�ɡɀˉ�ɧ˝�ɀɠ˝̸̯�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ɀˉɧ�
͕ɀʅɭ� ̤̯ɀʅˉɀ̯ʓ˝ˉਗ਼� R̯ઑ̤� ɀʴ͕ɀ̤͛� ̚˝̤̤ʓɠʴɭ� ̯˝�
̸ˉɧɭ̝̯ɀʯɭ�̚ ˝ʴʓɡʓɭ̤�̯ ʎɀ̯�ɀ̝ɭ�̯ ̝ɀˉ̤ʄ˝̝ʽɀ̯ʓ˝ˉɀʴ�
ʓˉ�̯ ʎʓ̤�ɡ˝̸ˉ̯̝ ͛�̤ ʎ˝̸ʴɧ�ʅ˝͔ɭ̝ˉʽɭˉ̯̤�ɀ̯�ɭ͔ɭ̝͛�
ʴɭ͔ɭʴ�ɧɭɡʓɧɭ�̯˝�ɧ˝�̤˝�Ċʎ͛�ʓ̤�ʓ̯�̤˝�ʎɀ̝ɧ�̯˝�
ʽɀʯɭ�̯ʎɭ̤ɭ�ɧɭɡʓ̤ʓ˝ˉ̤ਗ਼�Юɭ�Dɭɧɭ̝ɀʴ�ʅ˝͔ɭ̝ˉ
ʽɭˉ̯�͕˝̸ʴɧ�ɀ̝ʅ̸ɭ�̯ʎɀ̯�ʓ̯�ʎɀ̤�̤˝̝̯ɭɧ�˝̸̯�ʓ̯̤�
̝̚ʓ˝̝ʓ̯ʓɭ̤�̝̚ʓʽɀ̝ʓʴ͛�ʓˉ�̯ʎɭ�ɡ˝ˉ̯ɭ͚̯�˝ʄ�̯ʎɭ�
ˉɭ͕��ɀ̯ʓ˝ˉɀʴ�Ôɭɡ˝ˉ̸̤̯̝ɡ̯ʓ˝ˉ�D̸ˉɧ�Юɭ̤ɭ�
ɀ̝ɭ� Ôɭˉɭ͕ɀɠʴɭ� ̯ɭɡʎˉ˝ʴ˝ʅʓɭ̤� æ̝ɀˉ̤̚˝̝̯�
ĉɀʴ̸ɭ�ɀɧɧʓˉʅ�ʓˉ�ɀʅ̝ʓɡ̸ʴ̸̯̝ɭ�ĉɀʴ̸ɭ�ɀɧɧʓˉʅ�
ʓˉ�̝ɭ̤˝̸̝ɡɭ̤�(ɭʄɭˉɡɭ�ɡɀ̚ɀɠʓʴʓ̯͛�ɀˉɧ�ɀɭ̝˝
̤̚ɀɡɭ�ɀˉɧ�.ˉɀɠʴʓˉʅ�ɡɀ̚ɀɠʓʴʓ̯ʓɭ̤�ɀ̝˝̸ˉɧ�̄ ɭ͕�
̯ɭɡʎˉ˝ʴ˝ʅʓɭ̤��ʴʴ�˝ʄ�̯ʎɭ̤ɭ�ɀ̝ɭ�ʅ˝˝ɧ�̤˝�ʄɀ̝�ɀ̤�
̯ʎɭ͛�ʅ˝�ɠ̸̯�̯ʎɭ��ÔD�ʓ̤�ˉ˝̯�ɀˉ�ʓˉɧ̸̤̯̝ʓɀʴ�
̚˝ʴʓɡ ͛�ʫ̸̤̯�ɀ�пˉɀˉɡʓˉʅ�ʽɭɡʎɀˉʓ̤ʽ
Юɭ�ʯɭ͛�Ό̸ɭ̤̯ʓ˝ˉ̤�ʽ̸̤̯�ɠɭ�͕ʎɀ̯�ɀ̝ɭ�̯ʎɭ�

̝̚˝ɠʴɭʽ̤�͕ɭ�ɀ̝ɭ� ̯̝͛ʓˉʅ� ̯˝� ̤˝ʴ͔ɭ� ɡɀˉ�͕ɭ�
ɠ̸ʓʴɧ�ˉɀ̯ʓ˝ˉɀʴ�ʽʓ̤̤ʓ˝ˉ̤�ɀ̝˝̸ˉɧ�̯ʎɭʽ�ɀˉɧ�

͕ʎɀ̯�ɧ˝ɭ̤�̯ ʎɭ�ʓʽ̚ʴɭʽɭˉ̯ɀ̯ʓ˝ˉ�̤ ̯̝ɀ̯ɭʅ͛�ɹ ˝˝ʯ�
ʴʓʯɭਗ਼�Юɭ�ˉɭ͕��ÛĊ�Rˉɧ̸̤̯̝͛�ʽʓˉʓ̤̯ɭ̝�ʎɀ̤�
ʓɧɭˉ̯ʓпɭɧ�̤ ˝ʽɭ�ɀ̝ɭɀ̤�͕ ʎɭ̝ɭ�̔ ʓ̤̤ʓ˝ˉ̤�ɡɀˉ�ɠɭ�
ɧɭ͔ʓ̤ɭɧ�Mɭ�ɀɧ͔˝ɡɀ̯ɭ̤�̯ ʎɀ̯�͕ ɭ�̤ ̸̚̚˝̝̯�п̝ʽ̤�
ɧɭ͔ɭʴ˝̚ʓˉʅ�̯ʎɭ�ʓˉɧ̸̤̯̝ʓɭ̤�ɀˉɧ�̯ɭɡʎˉ˝ʴ˝ʅʓɭ̤�
˝ʄ� ̯ʎɭ� ʄ̸̸̯̝ɭ� ʎɭ� ʎɀ̤� ʓɧɭˉ̯ʓпɭɧ� ͔ɀ̝ʓ˝̸̤�
̤ɭɡ̯˝̝̤�̯ʎɀ̯�͕ɭ�ɡɀˉ�ʄ˝ɡ̸̤�˝ˉ�Ċɭઑ̝ɭ�͔ɭ̝͛�
ʅ˝˝ɧ�ɀ̯�ʴʓ̤̯ʓˉʅ�̯ʎɭ̤ɭ�̯ʎʓˉʅ̤�ɠ̸̯�͕ʎɭ̝ɭ�ʓ̤�
̯ʎɭ�ʓʽ̚ʴɭʽɭˉ̯ɀ̯ʓ˝ˉ�̤̯̝ɀ̯ɭʅ͛ਗ਼�Юɭ�ʽʓˉʓ̤̯ɭ̝�
ʎ˝̤̯ɭɧ�ɀˉ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�ɠʴ̸ɭ̝̚ʓˉ̯�̸̤ʽʽʓ̯�ʓˉ�
Dɭɠ̸̝ɀ̝͛��̤˝�͕ɭ�ʽʓʅʎ̯�пˉɧ�˝̸̯�ʽ˝̝ɭ�
ɀɠ˝̸̯�ʎʓ̤�̯ʎʓˉʯʓˉʅ�ɀˉɧ�ʎ˝͕�ʎɭ�͕˝̸ʴɧ�ʴʓʯɭ�
̸̤�̯˝�ɡ˝ˉ̯̝ʓɠ̸̯ɭ

Dʓˉɀʴʴ ͛� ʴɭ̯ઑ̤� ɀ̤ʯ�˝̸̝̤ɭʴ͔ɭ̤� ̤ʓˉɡɭ�͕ɭઑ͔ɭ�
ʽʓ̤̤ɭɧ�̤˝�ʽɀˉ͛�˝̚̚˝̸̝̯ˉʓ̯ʓɭ̤�̸̚�̯ʓʴʴ�ˉ˝ ͕�
͕ʎɭ̝ɭ� ɡɀˉ� ͕ɭ� ̚ʴɀ͛� ɀ̤� ɀ� ɡ˝̸ˉ̯̝͛ਗ਼� Ô˝̤̤�
Eɀ̝ˉɀ̸̯�ੲঢ়ੳ�ʎɀ̤�ʽɀɧɭ�̯ʎɭ�ɡ˝ʽ̚ɭʴʴʓˉʅ�
ɀ̝ʅ̸ʽɭˉ̯�ʄ˝̝��̸̤̯̝ɀʴʓɀ�̯˝�ɠɭ�ɀ�̝ɭˉɭ͕ɀɠʴɭ�
ɭˉɭ̝ʅ͛�̤ ̸̚ɭ̝̚˝͕ɭ ̝�Ċɭઑ̝ɭ�ʄ˝̸̝̯ˉɀ̯ɭ�̯ ˝�ʎɀ͔ɭ�
ɠɭɭˉ�ʅʓ͔ɭˉ�ɀˉ˝̯ʎɭ̝�ɡʎɀˉɡɭ�ɀ̤�ɀ�ɡ˝̸ˉ̯̝ ͛�ɀоɭ̝�
ʄɀʴʴʓˉʅ�ɧ˝͕ˉ�˝ˉ�̯ʎɭ� ʫ˝ɠ�ɧ̸̝ʓˉʅ� ̯ʎɭ�ɡ˝ʽ
ʽ˝ɧʓ̯͛�ɠ˝˝ʽ�Eʴ˝ɠɀʴ�ɭˉɭ̝ʅ͛� ʓˉ͔ɭ̤̯ʽɭˉ̯�
ʓ̤�̯ʎɭ�ʄɀ̤̯ɭ̤̯ʅ̝˝͕ʓˉʅ�̤ɭɡ̯˝̝�ʓˉ�̯ʎɭ�͕˝̝ʴɧ�
ʄ˝̝�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�ੲDʓʅ̸̝ɭ�ৗੳ�R̯�͕ʓʴʴ�
ɠɭ�ɀ��̯̝ʓʴʴʓ˝ˉ�̤ɭɡ̯˝̝�ɠ͛���ʴ̝ɭɀɧ͛�̯ʎɭ�
ʓˉ͔ɭ̤̯ʽɭˉ̯̤� ɀ̝ɭ� ͕ɀ͛� ˝̸̯̤̯̝ʓ̚̚ʓˉʅ� ʄ˝̤̤ʓʴ�
ʄ̸ɭʴ̤� R̯ઑ̤� ɀ� ̯̝ɭʽɭˉɧ˝̸̤� ͕ɀ͛� ̯˝� ʓˉɡ̝ɭɀ̤ɭ�
̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ɀˉɧ�̝ɭ̤̯˝̝ɭ�˝̸̝�ʽɀˉ̸ʄɀɡ̸̯̝
ʓˉʅ�ɡɀ̚ɀɠʓʴʓ̯ ͛�ɠɭɡɀ̸̤ɭ�͕ɭ�ɡɀˉ�ˉ˝͕�̸̤ɭ�̯ʎɭ�
ʓʽʽɭˉ̤ɭ� ̝ɭ̤˝̸̝ɡɭ̤� ˝ʄ�͕ʓˉɧ� ɀˉɧ� ̤˝ʴɀ̝� ̯˝�
̝̚˝ɧ̸ɡɭ�̯ ʎɭ�ɭʴɭɡ̯̝˝ˉ̤ઃ͕ʎʓɡʎ�͕ ɭ�ɡɀˉ�ɀ̚̚ʴ͛�
ɭʓ̯ʎɭ̝�ɧʓ̝ɭɡ̯ʴ͛�˝̝�̯ʎ̝˝̸ʅʎ�ʎ͛ɧ̝˝ʅɭˉ�ɀˉɧ�ʓ̯̤�

SOURCE: GLOBAL INNOVATION INDEX, WIPO,2023

Figure 12: Where Australia lags most

Figure 13: Global energy investment in clean 
energy and in fossils, 2015–2023e

Note: 2023e = estimated values for 2023.
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͔ɀ̝ʓ˝̸̤�ʄ˝̝ʽ̤ઃ̯˝�ɡ̝ɭɀ̯ɭ�ˉɭ͕�ʓˉɧ̸̤̯̝ʓɭ̤�
ɀˉɧ� ̯̝ɀˉ̤ʄ˝̝ʽ� ɭ͚ʓ̤̯ʓˉʅ� ˝ˉɭ̤�͕ʓ̯ʎ� ʅ̝ɭɭˉ�
ʓ̝˝ˉ�ɀˉɧ�ʅ̝ɭɭˉ�̤̯ɭɭʴ�ʅ̝ɭɭˉ�ɀʴ̸ʽʓˉʓ̸ʽ�ɀˉɧ�
ʅ̝ɭɭˉ�ɡ˝̚̚ɭ ̝�.̸̝˝̚ɭ�ʓ̤�ɀɠ˝̸̯�̯ ˝�ʓˉ̯̝˝ɧ̸ɡɭ�ɀ�
ɠ˝̝ɧɭ̝�ɀɧʫ̸̤̯ʽɭˉ̯�ʽɭɡʎɀˉʓ̤ʽৡয়�͕ʎʓɡʎ�͕ʓʴʴ�
̚ɭˉɀʴʓ̤ɭ�̸̤̚̚ʴ͛�ɡʎɀʓˉ̤�̯ʎɀ̯�ɀ̝ɭ�ˉ˝̯�ʴ˝͕ɡɀ̝
ɠ˝ˉ�Ċɭ�ɡɀˉ�ɧ˝�ʴ˝͕ɡɀ̝ɠ˝ˉ�ʽɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�
ɀɡ̯ʓ͔ʓ̯ʓɭ̤�ʎɭ̝ɭ�ɀˉɧ�ɠɭɡ˝ʽɭ�ɀ�̔ ɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�
ɭ͚̚˝̝̯ɭ̝�ɀ̯�̤ ɡɀʴɭ�ʓʄ�͕ ɭ�ʅɭ̯�ɀʴʴ�̋ ʄ�̯ ʎɭ̤ɭ�̯ ʎʓˉʅ̤�
̝ʓʅʎ̯�ʓˉ�ɀ�ʄ̝ɀʽɭ͕˝̝ʯ�̯ ʎɀ̯�ɧ˝ɭ̤�ʓ̯�ɡ˝ʎɭ̝ɭˉ̯ʴ ͛�
͕ʎʓɡʎ�͕ɭ�ɡ̸̝̝ɭˉ̯ʴ͛�ɧ˝ ઑ̯̄�ʎɀ͔ɭ

Policy architecture
Ċʎɀ̯� R� ̯ʎʓˉʯ� ʓ̤� ɭ̤̤ɭˉ̯ʓɀʴʴ͛� ʽʓ̤̤ʓˉʅ� ʓ̤� ɀ�
ɡ˝ʎɭ̝ɭˉ̯�ɡ˝˝̝ɧʓˉɀ̯ɭɧ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�̤̤̯͛ɭʽ�
͕ʎʓɡʎ�ʓ̤�ʓˉ�ʄɀɡ̯�͕ ʎɀ̯�͛ ˝̸�пˉɧ�ʓˉ�̔ ˝̤̯�̋ ̯ʎɭ̝�
ɡ˝̸ˉ̯̝ʓɭ̤�̯ʎɀ̯�ɧ˝�ɭˉʫ˝͛�ɀ�ʎʓʅʎ�ʴɭ͔ɭʴ�˝ʄ�̝̚˝
ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�ɀˉɧ�̝ɭʴɀ̯ɭɧ�̝̚ɭ̤ɭˉɡɭ�˝ʄ�
ɀɧ͔ɀˉɡɭɧ�̝ɭ̤ɭɀ̝ɡʎʓˉ̯ɭˉ̤ʓ͔ɭ�ʓˉɧ̸̤̯̝ʓɭ̤

Five components in a policy 
architecture

Mission-led industrial policy
Ċʎɀ̯�ɀ̝ɭ�̯ ʎɭ�̚ ̝˝ɠʴɭʽ̤�͕ ɭઑ̝ɭ�̯ ̝͛ʓˉʅ�̯ ˝�̤ ˝ʴ͔ɭਗ਼�
M˝͕�ɧ˝�͕ɭ�̸̯̝ˉ�̯ʎɭ̤ɭ�ʓˉ̯˝�ˉɀ̯ʓ˝ˉɀʴ�ʽʓ̤
̤ʓ˝ˉ̤�ʄ˝̝�̯ʎɭ�ɡ˝̸ˉ̯̝͛�ɀˉɧ�̸̯̚�˝̸̝�̝ɭ̤˝̸̝ɡɭ̤�
ɠɭʎʓˉɧ�̯ʎ˝̤ɭ�ʽʓ̤̤ʓ˝ˉ̤ਗ਼�R̯�̤̯ɀ̝̯̤�͕ʓ̯ʎ�̯ɭɡʎ
ˉ˝ʴ˝ʅ͛�ʄ˝̝ɭ̤ʓʅʎ̯ʓˉʅ�͕ʎɭ̝ɭ�ɀ̝ɭ�̯ʎɭ�ɀ̝ɭɀ̤�˝ʄ�
ɡ̸̝̝ɭˉ̯�ɀˉɧ�ʄ̸̸̯̝ɭ�ɡ˝ʽ̚ɭ̯ʓ̯ʓ͔ɭ�ɀɧ͔ɀˉ̯ɀʅɭ�
ɀ̤�˝̚̚˝̤ɭɧ�̯˝�̤ʓʽ̚ʴ͛�ɡ˝ʽ̚ɀ̝ɀ̯ʓ͔ɭ�ɀɧ͔ɀˉ
̯ɀʅɭਗ਼�"˝ʽ̚ɀ̝ɀ̯ʓ͔ɭ�ɀɧ͔ɀˉ̯ɀʅɭ�ʓ̤�ɀɠ˝̸̯�˝̸̝�
ˉɀ̸̯̝ɀʴ�ɭˉɧ˝͕ʽɭˉ̯̤�ɡ˝ʽ̚ɭ̯ʓ̯ʓ͔ɭ�ɀɧ͔ɀˉ̯ɀʅɭ�
ʓ̤�ɀɠ˝̸̯�̋ ̸̝�ʯˉ˝͕ʴɭɧʅɭ�ɀˉɧ�ʓˉʅɭˉ̸ʓ̯ ͛�M˝͕�
ɧ˝�͕ ɭ�ʓɧɭˉ̯ʓʄ͛�̯ ʎɭ̤ɭ�̝ ɀ̯ʎɭ̝�̯ ʎɀˉ�ʫ̸̤̯�ɹ ʓ̤̯�̚ ̝ʓ
˝̝ʓ̯ʓɭ̤ਗ਼�Ċʎɀ̯�ɀ̝ɭ�̯ ʎɭ�ʓ̸̤̤ɭ̤�ɀˉɧ�̚ ̝˝ɠʴɭʽ̤�͕ ɭ�
ˉɭɭɧ�̯ ˝�ɀɧɧ̝ɭ̤̤�ɀˉɧ�ʓʽ̚˝̝̯ɀˉ̯ʴ͛�ʎ˝͕�ɧ˝�͕ ɭ�

ਘਗાʎ̯̯̤̯̚ɀ͚ɀ̯ʓ˝ˉɡ̸̤̯˝ʽ̤ɭɡɭ̸̝˝̚ɀɭ̸ɡɀ̝ɠ˝ˉɠ˝̝ɧɭ̝ɀɧʫ̸̤̯ʽɭˉ̯ʽɭɡʎɀˉʓ̤ʽઈɭˉʎ̯̯̤̯̚ɀ͚ɀ̯ʓ˝ˉɡ̸̤̯˝ʽ̤ɭɡɭ̸̝˝̚ɀɭ̸ɡɀ̝ɠ˝ˉɠ˝̝ɧɭ̝ɀɧʫ̸̤̯ʽɭˉ̯ʽɭɡʎɀˉʓ̤ʽઈɭˉ�੶.ɧ
ਘਘાʎ̯̯̤͕͕̚ ͕ʄ̝ɀ̸ˉʎ˝ʄɭ ̝ɧɭɭˉɀɠ˝̸̯ʄ̝ɀ̸ˉʎ˝ʄɭ ̝ʎ̯ʽʴʎ̯̯̤͕͕̚ ͕ʄ̝ɀ̸ˉʎ˝ʄɭ ̝ɧɭɭˉɀɠ˝̸̯ʄ̝ɀ̸ˉʎ˝ʄɭ ̝ʎ̯ʽʴ�੶.ɧ
ਘਙાʎ̯̯̤̚ɡɀ̯ɀ̸̚ʴ̯˝̝ʅ̸ʯʎ̯̯̤̚ɡɀ̯ɀ̸̚ʴ̯˝̝ʅ̸ʯ�੶.ɧ
ਘਚાʎ̯̯̤̚ˉɭ ͕ˉ̤ʄʅ˝͔ɡʎʓ̤̚ʎ̯̯̤̚ˉɭ ͕ˉ̤ʄʅ˝͔ɡʎʓ̤̚�੶.ɧ

ɠ̸ʓʴɧ�ɀ�ɡ˝˝̝ɧʓˉɀ̯ʓˉʅ�ʄ˝ɡ̸̤�ʓˉ�ʅ˝͔ɭ̝ˉʽɭˉ̯�̯ ˝�
̯ɀʯɭ�̔ ʓ̤̤ʓ˝ˉ̤�ʄ˝̝͕ɀ̝ɧਗ਼�.͚ɀʽ̚ʴɭ̤�ɭʴ̤ɭ͕ʎɭ̝ɭ�
ʓˉɡʴ̸ɧɭ�Û͕ɭɧɭ ઑ̤̄�ĉʓˉˉ˝͔ɀ�Rˉˉ˝͔ɀ̯ɭíi�̯ ʎɭ�
�ɭ̯ʎɭ̝ʴɀˉɧ̤ઑ�̯˝̚�̤ɭɡ̯˝̝̤�ɭ̯ɡ

ÖȷˮȷȊ˧ȫɘ�Ȋʓȱ�˹ȷȫɘʓʧɾʧϊ�ȱȷ̞ȷɾʧˤʇȷʓ˹
mɭ̯ઑ̤�ˉ˝̯�ʽʓ̤̤�̯ʎɭ�˝̚̚˝̸̝̯ˉʓ̯͛�̯˝�̸̯̚�ɀɧɧʓ
̯ʓ˝ˉɀʴ�̸̚ɠʴʓɡ�̝ɭ̤˝̸̝ɡɭ̤�ʓˉ̯˝�̝ɭ̤ɭɀ̝ɡʎ�ɀˉɧ�
̯ɭɡʎˉ˝ʴ˝ʅ͛�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�ʓˉɡʴ̸ɧʓˉʅ�ɠɀ̤ʓɡ�
̝ɭ̤ɭɀ̝ɡʎ�ɠɭɡɀ̸̤ɭ�ɠɀ̤ʓɡ�̝ ɭ̤ɭɀ̝ɡʎ�ʎɀ̤�ɧɭɡʴʓˉɭɧ�
ɀ̤�ɀ�̝̚˝̚˝̝̯ʓ˝ˉ�˝ʄ�˝̸̝�̝ɭ̤ɭɀ̝ɡʎ�̤̚ɭˉɧʓˉʅ�
Ċʎʓʴɭ� ̤˝ʽɭ� ʽʓʅʎ̯� ̤ɀ͛� ͕ɭ� ̤ʎ˝̸ʴɧ ઑ̯̄� ɧ˝�
̝ɭ̤ɭɀ̝ɡʎ�ʄ˝̝�ʓ̯̤�˝͕ˉ�̤ɀʯɭ�̯ʎɭ�ʄɀɡ̯�ʓ̤�̯ʎɀ̯�ʓʄ�
͕ɭ�ɧ˝ ઑ̯̄�ʎɀ͔ɭ�ɠɀ̤ʓɡ�̝ ɭ̤ɭɀ̝ɡʎ�͕ ɭ�͕ ˝ ઑ̯̄�ʎɀ͔ɭ�
ɀˉ̯͛ʎʓˉʅ�̯˝�ɡ˝ʽʽɭ̝ɡʓɀʴʓ̤ɭ�Юɀ̯�ɡ˝ˉˉɭɡ̯̤�
̯ʎɭˉ�͕ʓ̯ʎ�̯ʎɭ�ɀ̚̚ʴʓɭɧ�̝ɭ̤ɭɀ̝ɡʎ�̯ʎɀ̯�͕ɭ�ɧ˝�
ʓˉ�"Ô"̤�ʓˉ�"ÛRÔ��ʓˉ�̸ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤�͕ʎʓɡʎ�
ɡɀˉ�̯ʎɭˉ�ɠɭ�ʽ˝ɠʓʴʓ̤ɭɧ�ɀ̝˝̸ˉɧ�̯ʎɭ�ʽʓ̤̤ʓ˝ˉ̤

ÓɾȊȫȷȪȊˮȷȱ�ɝʓʓʧ̞Ȋ˹ɝʧʓ�ȷȫʧˮ̥ˮ˹ȷʇˮ
Юɭ̤ɭ�ɀ̝ɭ�ɀˉ�ʓˉɡ̝ɭɀ̤ʓˉʅʴ͛�ʓʽ̚˝̝̯ɀˉ̯�̚ɀ̝̯�˝ʄ�
̯ʎɭ�̝̚˝ɡɭ̤̤�˝ʄ�̯̝ɀˉ̤ʴɀ̯ʓˉʅ�ʓɧɭɀ̤�ʓˉ̯˝�ɡ˝ʽ
ʽɭ̝ɡʓɀʴ�ɀˉɧ�̤ ˝ɡʓɀʴ�͔ ɀʴ̸ɭ�ɀˉɧ�ɧʓа̸̤ʓˉʅ�̯ ʎɭʽ�
ɀɡ̝˝̤̤�Ûv.�ˉɭ̯͕˝̝ʯ̤�Юʓ̤�ʓ̤�ɀˉ�ɀ̝̚̚˝ɀɡʎ�
̯ʎɀ̯�ʓ̤�̯ɀʯʓˉʅ�̚ʴɀɡɭ�ɀ̝˝̸ˉɧ�̯ʎɭ�͕˝̝ʴɧ�ˉ˝̯�
˝ˉʴ͛�̯˝�̝̚˝ʽ˝̯ɭ�̝ɭ̤ɭɀ̝ɡʎ�ɀˉɧ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�
ɠ̸̯�ɀʴ̤˝�̯ ˝�̯ ̝ɀˉ̤ʄ˝̝ʽ�ɭ͚ʓ̤̯ʓˉʅ�ʓˉɧ̸̤̯̝ʓɭ̤�ɀˉɧ�
ɡ̝ɭɀ̯ɭ�ˉɭ͕�˝ˉɭ̤
Юɭ�D̝ɀ̸ˉʎ˝ʄɭ̝�Rˉ̤̯ʓ̸̯̯ɭ̤�ɀ̝ɭ�̝̚˝ɠɀɠʴ͛�

̯ʎɭ� ɠɭ̤̯� ʴ˝ˉʅ̤̯ɀˉɧʓˉʅ� ɭ͚ɀʽ̚ʴɭ� ʓˉ� Eɭ̝
ʽɀˉ ͛ৡৡ�Юɭ�!̝ʓ̯ʓ̤ʎ�̚ʓɡʯɭɧ�̯ʎʓ̤�̸̚�ɀʴɠɭʓ̯�
ʴɭ̤̤� ͕ɭʴʴʄ̸ˉɧɭɧ� ͕ʓ̯ʎ� ̯ʎɭʓ̝� "ɀ̯ɀ̸̚ʴ̯�
"ɭˉ̯̝ɭ�ˉɭ̯͕˝̝ʯ�ɭ̤̚ɭɡʓɀʴʴ͛�̯ʎɭ�Mʓʅʎĉɀʴ̸ɭ�
vɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�"ɀ̯ɀ̸̚ʴ̯̤ৡৢ�Юɭ�íÛ�ʓ̤�ˉ˝͕�
ɧ˝̸ɠʴʓˉʅ� ɧ˝͕ˉ� ˝ˉ� ̯ʎʓ̤� ɀ̝̚̚˝ɀɡʎ� ʓˉ� ̯ʎɭ�
!ʓɧɭˉ�"MRÑÛ�ɀˉɧ�Ûɡʓɭˉɡɭ��ɡ̯�˝ʄ�ৡৣ 
͕ʓ̯ʎ��ɀ̯ʓ˝ˉɀʴ�Ûɡʓɭˉɡɭ�D˝̸ˉɧɀ̯ʓ˝ˉ�Ôɭʅʓ˝ˉɀʴ�

https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism_en
https://www.fraunhofer.de/en/about-fraunhofer.html
https://catapult.org.uk
https://new.nsf.gov/chips
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Rˉˉ˝͔ɀ̯ʓ˝ˉ�.ˉʅʓˉɭ̤ৡ�ɀˉɧ�̤˝ʽɭ̯ʎʓˉʅ�ɡɀʴʴɭɧ�
̯ʎɭ� vʓɡ̝˝ɭʴɭɡ̯̝˝ˉʓɡ̤� "˝ʽʽ˝ˉ̤ৡ� ͕ʎʓɡʎ�
ɀ̝ɭ� ̯ɭɡʎˉ˝ʴ˝ʅ͛�ʎ̸ɠ̤� ɀ̝˝̸ˉɧ� ̯ʎɭ�íÛ��ˉ�
ʓʽʽɭˉ̤ɭ�ɀʽ˝̸ˉ̯�˝ʄ�ʽ˝ˉɭ͛�ʓ̤�ɠɭʓˉʅ�̤̚ɭˉ̯�
˝ˉ�ɭɀɡʎ�˝ˉɭઃ�ʽʓʴʴʓ˝ˉ�̚ɭ̝�ɭɡ˝̤̤̯͛ɭʽ�
˝̝�ʎ̸ɠ�Юɭ͛�ɀ̝ɭ�ɡʎɀ̝ɀɡ̯ɭ̝ʓ̤ɭɧ�ɠ͛�̯ʎɭʓ̝�ɀɠʓʴ
ʓ̯͛�̯˝�ɠ̝ʓˉʅ�̯˝ʅɭ̯ʎɭ̝�̸ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤�̝ɭ̤ɭɀ̝ɡʎ�
ʓˉ̤̯ʓ̸̯̯ʓ˝ˉ̤� ʓˉɧ̸̤̯̝͛ઃɭ̤̚ɭɡʓɀʴʴ͛� ʴɀ̝ʅɭ�
ɀˉɡʎ˝̝�ɡ˝ʽ̚ɀˉʓɭ̤ઃɀˉɧ�ʅ˝͔ɭ̝ˉʽɭˉ̯�ʄ̸ˉɧ
ʓˉʅ�ʓˉ�ɀ�ɡ˝ʴʴɀɠ˝̝ɀ̯ʓ͔ɭ�͕ɀ ͛�̯˝�ˉ˝̯�ʫ̸̤̯�ɧ˝�ɀ�
ʴʓˉɭɀ̝�̚ ʓ̚ɭʴʓˉɭ�ʄ̝˝ʽ�ɀˉ�ʓɧɭɀ�̯ ˝�ɀ�ɡ˝ʽʽɭ̝ɡʓɀʴ�
˝̸̯ɡ˝ʽɭઃ͕ʎʓɡʎ�ʓ̤�̯ʎɭ�̯̝ɀɧʓ̯ʓ˝ˉɀʴ�͕ɀ͛�˝ʄ�
̸ˉɧɭ̝̤̯ɀˉɧʓˉʅ� ɡ˝ʽʽɭ̝ɡʓɀʴʓ̤ɀ̯ʓ˝ˉઃɠ̸̯�
̯ʎ̝˝̸ʅʎ�̯ʎɭ�ʓˉ̯ɭ̝ɀɡ̯ʓ˝ˉ�˝ʄ�ʽ̸ʴ̯ʓ̚ʴɭ�ɧʓ̤ɡʓ
̚ʴʓˉɭ̤�ʓˉɧʓ͔ʓɧ̸ɀʴ̤�ɀˉɧ�ʓˉ̤̯ʓ̸̯̯ʓ˝ˉ̤�̯ ˝�ɧɭ͔ʓ̤ɭ�
̝̚˝ʅ̝ɀʽ̤�ɀˉɧ�ʓˉɧ̸̤̯̝ʓɀʴ�ɀ̚̚ʴʓɡɀ̯ʓ˝ˉ̤�̯ʎɀ̯�
ˉ˝�˝ˉɭ�ʽʓʅʎ̯�ʎɀ͔ɭ�̯ʎ˝̸ʅʎ̯�˝ʄ�ɠɭʄ˝̝ɭ�̯ʎ˝̤ɭ�
ʓˉ̯ɭ̝ɀɡ̯ʓ˝ˉ̤�̯˝˝ʯ�̚ʴɀɡɭ
��ʅ˝˝ɧ�ɭ͚ɀʽ̚ʴɭ�͕ʓ̯ʎ�̯ʎɭ�"ɀ̯ɀ̸̚ʴ̯̤� ʓ̤�

D˝̝ʽ̸ʴɀ��̯ɭɡʎˉ˝ʴ˝ʅ͛�̯ʎɭ͛�̯ʎ˝̸ʅʎ̯�Đ̋ ̸�
ʯˉ˝ ͕�˝̸̝�ɡɀ̝�ʓˉɧ̸̤̯̝͛�ʓ̤�ʅ˝ˉɭ�ˉ˝͕�̤˝�͕ɭઑʴʴ�
ɀ̯�ɹ ɭɀ̤̯�͕ ˝̝ʯ�̋ ˉ�D˝̝ʽ̸ʴɀ��ɡɀ̝̤�͕ ʎʓɡʎ�͕ ɭઑ̝ɭ�
̝̚ɭ̯̯͛�ʅ˝˝ɧ�ɀ̯એ��̸̯�˝ʄ�ˉɭ͕�̝̚ɭɡʓ̤ʓ˝ˉ�̚ʓ̯
̤̯˝̚�ɭˉʅʓˉɭɭ̝ʓˉʅ�̯ʎɭ͛�ɧɭ̤ʓʅˉɭɧ�ˉɭ͕�͕ɀ̤͛�
˝ʄ�̔ ɀˉɀʅʓˉʅ�̋ ̚ɭ̝ɀ̯ʓˉʅ�̯ ʎɭɀ̯̝ɭ̤�ʓˉ�ʎ˝̤̚ʓ̯ɀʴ̤�
͕ʎʓɡʎ�̯ʎɭˉ�ɠɭɡɀʽɭ�ɀ�ˉɭ͕�ɭ͚̚˝̝̯�ʓˉɧ̸̤̯̝͛�
ʄ˝̝�!̝ʓ̯ɀʓˉ�Юɭ̤ɭ�ɀ̝ɭ�̯ ʎɭ�̤ ˝̝̯̤�̋ ʄ�̯ ʎʓˉʅ̤�̯ ʎɀ̯�
ʎɀ̚̚ɭˉ�ɀ̯�̯ʎɭ�ʓˉ̯ɭ̝̤ɭɡ̯ʓ˝ˉ�˝ʄ�ɧʓ̤ɡʓ̚ʴʓˉɭ̤

Ó̂Ȫɾɝȫ�ˮȷȫ˹ʧ˧�Ȋˮ�ɝʓʓʧ̞Ȋ˹ɝʧʓ�ȱ˧ɝ̞ȷ˧
Юɭ�íÛ�ɧ˝ɭ̤�̯ʎʓ̤�͔ɭ̝͛�͕ɭʴʴ�͕ʓ̯ʎ�̯ʎɭ�Û!RÔ�
ੲÛʽɀʴʴ� !̸̤ʓˉɭ̤̤� Rˉˉ˝͔ɀ̯ʓ˝ˉ� Ôɭ̤ɭɀ̝ɡʎ�
̝̚˝ʅ̝ɀʽੳৡ০�͕ʎɭ̝ɭ�ɭɀɡʎ�ʅ˝͔ɭ̝ˉʽɭˉ̯�ɧɭ̚ɀ̝̯
ʽɭˉ̯�ʓ̤�ɡ˝ʽ̚ɭʴʴɭɧઃʓ̯ઑ̤�̄ ˝̯�͔ ˝ʴ̸ˉ̯ɀ̝͛ઃ̯˝�
̤ɭ̯�ɀ̤ʓɧɭ�ɀ�ɡɭ̝̯ɀʓˉ�̚ ɭ̝ɡɭˉ̯ɀʅɭ�̋ ʄ�̯ ʎɭʓ̝�ʄ̸ˉɧ̤�
̯˝�ɭˉɀɠʴɭ� ʴ˝ɡɀʴ�Ûv.�̯ɭɡʎˉ˝ʴ˝ʅ͛�ɧɭ͔ɭʴ˝̚
ʽɭˉ̯�̯˝�̤˝ʴ͔ɭ�̯ʎɭ�̝̚˝ɠʴɭʽ̤�ɀˉɧ�ʽɭɭ̯�̯ʎɭ�
ˉɭɭɧ̤�˝ʄ� ̯ʎ˝̤ɭ�̸̚ɠʴʓɡ̤ɭɡ̯˝̝� ʓˉ̤̯ʓ̸̯̯ʓ˝ˉ̤�

ਘਛાʎ̯̯̤̚ˉɭ ͕ˉ̤ʄʅ˝͔ʄ̸ˉɧʓˉʅʓˉʓ̯ʓɀ̯ʓ͔ɭ̤̝ɭʅʓ˝ˉɀʴʓˉˉ˝͔ɀ̯ʓ˝ˉɭˉʅʓˉɭ̤ɀɠ˝̸̯ˉ̤ʄɭˉʅʓˉɭ̤ʎ̯̯̤̚ˉɭ ͕ˉ̤ʄʅ˝͔ʄ̸ˉɧʓˉʅʓˉʓ̯ʓɀ̯ʓ͔ɭ̤̝ɭʅʓ˝ˉɀʴʓˉˉ˝͔ɀ̯ʓ˝ˉɭˉʅʓˉɭ̤ɀɠ˝̸̯ˉ̤ʄɭˉʅʓˉɭ̤�੶.ɧ
ਘਜાʎ̯̯̤̚ʽʓɡ̝˝ɭʴɭɡ̯̝˝ˉʓɡ̤ɡ˝ʽʽ˝ˉ̤˝̝ʅʎ̯̯̤̚ʽʓɡ̝˝ɭʴɭɡ̯̝˝ˉʓɡ̤ɡ˝ʽʽ˝ˉ̤˝̝ʅ�੶.ɧ
ਘਝાʎ̯̯̤͕͕̚ ͕̤ɠʓ ̝ʅ˝͔ʎ̯̯̤͕͕̚ ͕̤ɠʓ ̝ʅ˝͔�੶.ɧ

ɭ̤̚ɭɡʓɀʴʴ͛� ʓˉ� ̯ʎɭ� ʎɭɀʴ̯ʎ� ̤̤̯͛ɭʽ� R̯ઑ̤� ̯ʎɭ�
ʽ˝̤̯�ʓʽ̚˝̝̯ɀˉ̯�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�̝̚˝ʅ̝ɀʽ�ʓˉ�̯ʎɭ�
íÛ�ɀʴ˝ˉʅ�͕ʓ̯ʎ�(�ÔÑ��ɀˉɧ�ɀ�ʄɭ͕�˝̯ʎɭ̝̤�
ɀˉɧ�ʓ̯�ʎɀ̤�ɡɭ̝̯ɀʓˉʴ͛�ɠɭɭˉ�̯ ̝ɀˉ̤ʄ˝̝ʽɀ̯ʓ͔ɭ�ʄ˝̝�
Ûv.̤�ɀˉɧ�ʽʓɡ̝˝�п̝ʽ̤�ɭˉɀɠʴʓˉʅ�̯ʎɭʽ�̯˝�
̤ɡɀʴɭ�͕ʓ̯ʎ�ʴɭɀɧʓˉʅɭɧʅɭ�̯ɭɡʎˉ˝ʴ˝ʅʓɭ̤�ɀˉɧ�
ɠ̸̤ʓˉɭ̤̤�ʽ˝ɧɭʴ̤
Ċɭ�ɡ˝̸ʴɧ�ɧ˝�̯ʎɀ̯�ʎɭ̝ɭ�ˉ˝̯ʎʓˉʅ�̯˝�̤̯˝̚�

̸̤�ʄ̝˝ʽ�ʽɀʯʓˉʅ�̸̤̝ɭ�̯ʎɀ̯�ʓʄ�͕ɭ�ɧ˝�̝̚˝ɡ̸̝ɭ
ʽɭˉ̯�ʓˉ�ɡɭ̝̯ɀʓˉ�ɀ̝ɭɀ̤�͕ ɭ�ɧ˝ ઑ̯̄�ɧ˝�̯ ʎʓ̤�ɡ̝ɀͥ͛�
æ̝ɭɀ̸̤̝͛�͔ɀʴ̸ɭ� ʄ˝̝�ʽ˝ˉɭ͛એ� ̯ʎʓˉʅ�͕ʎʓɡʎ�
ʽɭɀˉ̤�̯ ʎɀ̯�͕ ɭ�ɠ̸͛�"ʎʓˉɭ̤ɭ�̋ ̝�i˝̝ɭɀˉ�̯ ̝ɀʓˉ̤�
̯ʎɀ̯�ɧ˝ ઑ̯̄�п̯�˝ˉ�̯ʎɭ�̯̝ɀɡʯ̤�˝̝�ʄɭ̝̝ʓɭ̤�̯ʎɀ̯�
ɧ˝ ઑ̯̄�п̯�̸ˉɧɭ̝�ɠ̝ʓɧʅɭ̤�̸ʴ̯ʓʽɀ̯ɭʴ͛�ɡ˝̤̯ʓˉʅ�
ʽ̸ɡʎ�ʽ˝̝ɭ�ɀˉɧ�ɧɭ̤̯̝˝͛ʓˉʅ�ʴ˝ɡɀʴ�ɡɀ̚ɀɠʓʴʓ̯͛�
ʓˉ�̯ ʎɭ�̚ ̝˝ɡɭ̤̤�Ċʎ͛�͕ ˝̸ʴɧ ઑ̯̄�͕ ɭ�ɧ˝�̚ ̝˝ɡ̸̝ɭ
ʽɭˉ̯�ʓˉ�̤ ̸ɡʎ�ɀ�͕ ɀ͛�̯ ʎɀ̯�͕ ɭ�ɠ̸ʓʴɧ�̚ ˝̯ɭˉ̯ʓɀʴʴ͛�
̤ɡɀʴɀɠʴɭ�ʎ˝ʽɭʅ̝˝͕ˉ�ɡ˝ʽ̚ɀˉʓɭ̤�ɀˉɧ�͕˝̝ʯ
ʄ˝̝ɡɭ̤ਗ਼�Юʓ̤�͕˝̸ʴɧ�ɠɭ�͔ɀʴ̸ɭ�ʄ˝̝�ʽ˝ˉɭ͛

Skills and capability building
Dʓˉɀʴʴ ͛�̯ ʎɀ̯�ɠ̝ʓˉʅ̤�̸ ̤�̯ ˝�̤ ʯʓʴʴ̤�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�
͕ʎʓɡʎ�ʓ̤�˝оɭˉ�ˉɭʅʴɭɡ̯ɭɧઃɭ̤̚ɭɡʓɀʴʴ͛�͕ʎɭˉ�
ɡ˝ˉ̯̝ɀɡ̯ɭɧ�˝̸̯�̯˝�̝̚ʓ͔ɀ̯ɭ�˝̚ɭ̝ɀ̯˝̝̤ઃɠ̸̯�
ʓ̤�ɭ̤̤ɭˉ̯ʓɀʴ�ʎɭ̝ɭ
D˝̝�ɭ͚ɀʽ̚ʴɭ�͕ɭ�ɡ˝̸ʴɧ�ʅ˝�ʓˉ̯˝�˝а̤ʎ˝̝ɭ�

͕ʓˉɧ�Юɭ�Ñ˝̝̯�˝ʄ��ɭ͕ɡɀ̤̯ʴɭ�ʓ̤�̸̤̚̚˝̝̯ʓˉʅ�
̯ʎɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�̋ ʄ�ɀˉ�̋ а̤ʎ˝̝ɭ�͕ ʓˉɧ�ʄɀɡʓʴʓ̯͛�
͕ʎʓɡʎ�͕ʓʴʴ�̸̤̚̚ʴ͛�ৗં�ʅʓʅɀ͕ɀ̯̯̤�˝ʄ�ɭˉɭ̝ʅ ͛�
Юʓ̤�͕ ʓʴʴ�ʄɭɭɧ�̋ ˉ̤ʎ˝̝ɭ�ʎ͛ɧ̝˝ʅɭˉ�ɭʴɭɡ̯̝˝ʴ̤͛ɭ̝�
ʓˉʄ̝ɀ̸̤̯̝ɡ̸̯̝ɭ�ʄ˝̝�̯ʎɭ�̝̚˝ɧ̸ɡ̯ʓ˝ˉ�˝ʄ�ɀʽʽ˝
ˉʓɀ�ɀˉɧ�̚˝̤̤ʓɠʴ͛�ʅ̝ɭɭˉ�ʓ̝˝ˉ�ɀˉɧ�ʅ̝ɭɭˉ�̤̯ɭɭʴ�
ʄɀɡʓʴʓ̯ɀ̯ʓˉʅ�̯ʎɭ�̝ɭʅʓ˝ ઑ̤̄�ɭˉɭ̝ʅ͛�̯̝ɀˉ̤ʓ̯ʓ˝ˉ�
ɀˉɧ� ɭɡ˝ˉ˝ʽʓɡ� ɧʓ͔ɭ̝̤ʓпɡɀ̯ʓ˝ˉ� Юɭ� ɡ˝ʽ
̚ɀˉ͛�̯ʎɀ̯ઑ̤�ɡ̸̝̝ɭˉ̯ʴ͛�̯ʎɭ�ʄ̝˝ˉ̯�̸̝ˉˉɭ̝�ʄ˝̝�
ɀʴʴ˝ɡɀ̯ʓ˝ˉ�˝ʄ�̯ʎɭ�̯ɭˉɧɭ̝�ʎɀ̤�̤ɭ̯�˝̸̯ઃʓ̯ઑ̤�ɀ�
�˝̝͕ɭʅʓɀˉ�ɡ˝ʽ̚ɀˉ ͛�˝ʄ�ɡ˝̸̝̤ɭઃʓ̯̤�͔ʓ̤ʓ˝ˉ�
˝ʄ�͕ʎɀ̯� ̯ʎʓ̤�͕˝̸ʴɧ� ʴ˝˝ʯ� ʴʓʯɭ�Ñɀ̝̯�˝ʄ� ʓ̯̤�

https://new.nsf.gov/funding/initiatives/regional-innovation-engines/about-nsf-engines
https://microelectronicscommons.org
https://www.sbir.gov


240

Journal & Proceedings of the Royal Society of New South Wales
Green — Productivity: what it is and why it matters

͔ʓ̤ʓ˝ˉ� ʓ̤� ̯ʎɭ͛�͕˝̸ʴɧ�ɠ̸ʓʴɧ�̯ʎɭ�̚ʴɀ̯ʄ˝̝ʽ̤�
ʎɭ̝ɭ�˝ˉ̤ʎ˝̝ɭ�ɠ̸̯�̯ʎɭ͛ઑ͔ɭ�̤ɀʓɧ�̯˝�̸̤�!͛�
̯ʎɭ�͕ɀ ͛�ʓʄ�͕ɭઑ̝ɭ�ʅ˝ʓˉʅ�̯˝�ɧ˝�̯ʎɀ̯�͕ɭ�ˉɭɭɧ�
�͕ɭʴɧɭ̝̤�˝ˉ�ɧɀ͛�˝ˉɭએ�Ċʎɭ̝ɭ�ɀ̝ɭ�̯ʎɭ͛�
ʅ˝ʓˉʅ�̯˝�ɡ˝ʽɭ�ʄ̝˝ʽਗ਼

Conclusion
æ˝�пˉʓ̤ʎ�̯ʎɭ̤ɭ�ɀ̝ɭ�̯ʎɭ�ɡʎɀʴʴɭˉʅɭ̤�̯ʎɀ̯�͕ɭ�
ʄɀɡɭ�ɀʴʴ�̋ ʄ�̯ ʎɭʽ�ɀ̝ɭ�̤ ˝ʴ͔ɀɠʴɭ�R�̯ ʎʓˉʯ�!̸̯�͕ ɭ�
ˉɭɭɧ�ɀ�͔ʓ̤ʓ˝ˉ�˝ʄ�͕ʎɀ̯�̯ʎɭ�̤̤̯͛ɭʽ�ɡɀˉ�ʴ˝˝ʯ�
ʴʓʯɭ�ɀ�̤̤̯͛ɭʽ�̯ʎɀ̯�ɧ̝ɀ͕̤�˝ˉ�̯ʎɭ�ɠɭ̤̯�ɭ͚ɀʽ
̚ʴɭ̤�ʄ̝˝ʽ�ɀ̝˝̸ˉɧ�̯ʎɭ�͕˝̝ʴɧ�̯ʎɭˉ�ɧɭ̤ʓʅˉ̤�
ɀˉɧ�ʓʽ̚ʴɭʽɭˉ̯̤�ʓ̯�ʓˉ�ɀ�͕ɀ͛�̯ʎɀ̯�͕˝̝ʯ̤�ʄ˝̝�
̯ʎʓ̤�ɡ˝̸ˉ̯̝ ͛
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E̝ɭɭˉ�Ô�ɀˉɧ�M˝͕ɀ̝ɧ�ĠM�ੲੳ�Dʓ͔ɭ�̯ʎʓˉʅ̤�
ɀɠ˝̸̯�ʓˉˉ˝͔ɀ̯ʓ˝ˉ��̸̤̯̝ɀʴʓɀ�ɡɀˉ�ʴɭɀ̝ˉ�
ʄ̝˝ʽ�˝̯ʎɭ̝�ɡ˝̸ˉ̯̝ʓɭ̤�δȷ�$ʧʓ̞ȷ˧ˮȊ˹ɝʧʓ, 
(ɭɡɭʽɠɭ̝��ʎ̯̯̤̯̚ʎɭɡ˝ˉ͔ɭ̝̤ɀ̯ʓ˝ˉɡ˝ʽʎ̯̯̤̯̚ʎɭɡ˝ˉ͔ɭ̝̤ɀ̯ʓ˝ˉɡ˝ʽ
п͔ɭ̯ʎʓˉʅ̤ɀɠ˝̸̯ʓˉˉ˝͔ɀ̯ʓ˝ˉɀ̸̤̯̝ɀʴʓɀɡɀˉп͔ɭ̯ʎʓˉʅ̤ɀɠ˝̸̯ʓˉˉ˝͔ɀ̯ʓ˝ˉɀ̸̤̯̝ɀʴʓɀɡɀˉ
ʴɭɀ̝ˉʄ̝˝ʽ˝̯ʎɭ̝ɡ˝̸ˉ̯̝ʓɭ̤ঢ়ʴɭɀ̝ˉʄ̝˝ʽ˝̯ʎɭ̝ɡ˝̸ˉ̯̝ʓɭ̤ঢ়.
E̝ɭʅ˝̝͛�ÔE�ੲঢ়ੳ�Û˝ʽɭ�ʓʽ̚ʴʓɡɀ̯ʓ˝ˉ̤�˝ʄ�̯ʎɭ�
ʅ̝˝͕̯ʎ�˝ʄ�̯ʎɭ�ʽʓˉɭ̝ɀʴ�̤ɭɡ̯˝ ̝�Australian 
hʧ̂˧ʓȊɾ�ʧɎ��ɏ˧ɝȫ̂ɾ˹̂˧Ȋɾ�0ȫʧʓʧʇɝȫˮ��ંঢ়
Ñɀ̝ʯ�v�mɭɀʎɭ͛�.�ɀˉɧ�D̸ˉʯ�ÔĠ�ੲৗੳ�Ñɀ̚ɭ̝̤�
ɀˉɧ�̚ɀ̯ɭˉ̯̤�ɀ̝ɭ�ɠɭɡ˝ʽʓˉʅ�ʴɭ̤̤�ɧʓ̸̤̝̯̚ʓ͔ɭ�
over time. Nature�ৗ�ৗড়�ં �ʎ̯̯̤͕͕̚ ͕ʎ̯̯̤͕͕̚ ͕
ˉɀ̸̯̝ɭɡ˝ʽɀ̝̯ʓɡʴɭ̤̤ড়ৗ͚ˉɀ̸̯̝ɭɡ˝ʽɀ̝̯ʓɡʴɭ̤̤ড়ৗ͚.

İ̸ɭ̤̯ʓ˝ˉ̤���ˉ̤͕ɭ̝̤

Q:�Юɭ̝ɭઑ̤�ɀ�͕ ˝ˉɧɭ̝ʄ̸ʴ�ɭ͚ɀʽ̚ʴɭ�̋ ʄ�̯ ʎɭ�̚ ʴɀɡɭ
ɠɀ̤ɭɧ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�ɭɡ˝̤̤̯͛ɭʽ̤�ʄ̝˝ʽ�̯ʎɭ�ઑ̤�
͕ʎʓɡʎ�͕ ɀ̤�̤ ̸ʽʽɀ̝ʓ̤ɭɧ�ʓˉ�ɀ�̝ ɭɀʴʴ͛�ʅ˝˝ɧ�ɠ˝˝ʯ�
ɡɀʴʴɭɧ�δȷ�TȱȷȊˮ�FȊȫ˹ʧ˧̥�͕ ʎʓɡʎ�ɧɭ̤ɡ̝ʓɠɭɧ�̯ ʎɭ�
̸̤ɡɡɭ̤̤�˝ʄ�!ɭʴʴ�mɀɠ̤�͕ʎɭ̝ɭ�̯ʎɭ͛�ʓˉ͔ɭ̤̯ɭɧ�ɀ�
ʎ̸ʅɭ�ɀʽ˝̸ˉ̯�˝ʄ�ʽ˝ˉɭ͛�ɀˉɧ�ʎʓ̝ɭɧ�̤ɡʓɭˉ̯ʓ̤̯̤�
ɀˉɧ�̯ ˝ʴɧ�̯ ʎɭʽ�ʫ̸̤̯�̯ ˝�ʅ˝�ʄ˝̝�ʓ̯�̄ ˝̯�̔ ɭɀ̸̤̝ʓˉʅ�
͕ʎɀ̯�̯ ʎɭ͛�ɧʓɧৡ১��˝̯�ʅʓ͔ʓˉʅ�ɀˉ͛�ʓˉ̸̤̯̝ɡ̯ʓ˝ˉ̤�
Юɭ̝ɭ�͕ɀ̤�ɀˉ�ɭɡ˝ˉ˝ʽʓɡ�ɀˉɀʴ̤͛ʓ̤�˝ʄ�̯ʎʓ̤�ɀˉɧ�
̯ʎɭ�͔ ɀʴ̸ɭ�ɀɧɧɭɧ�͕ ɀ̤�ʫ̸̤̯�ʄɀˉ̯ɀ̤̯ʓɡ�̤ ˝�ʓ̯�ɧ˝ɭ̤�
͕˝̝ʯ�ɠ̸̯�͛˝̸�ʯˉ˝͕�̯ʎɭ̝ɭઑ̤�ʅ˝̯�̯˝�ɠɭ�̤˝ʽɭ�
ʓˉˉ˝͔ɀ̯ʓ˝ˉ�ɀˉɧ�ɧ̝ʓ͔ɭ�̯˝�ɧ˝�ʓ̯

ਘਞાf˝ˉ�Eɭ̝̯ˉɭ̝�ੲৗੳ�δȷ�TȱȷȊ�FȊȫ˹ʧ˧̥׃�#ȷɾɾ�oȊȪˮ�Ȋʓȱ�˹ɘȷ�G˧ȷȊ˹��ɏȷ�ʧɎ��ʇȷ˧ɝȫȊʓ�Tʓʓʧ̞Ȋ˹ɝʧʓ�Ñɭˉʅ̸ʓˉ

��Đɭ̤�̯ ʎɀ̯ઑ̤�ɀ�̝ ɭɀʴʴ͛�ʓˉ̯ɭ̝ɭ̤̯ʓˉʅ�ɀ̝ɭɀ�Ю˝̤ɭ�
ʴɀ̝ʅɭ� ʴɀɠ̤ઃ!ɭʴʴ� mɀɠ̤� R!vઃ̯ʎɭ͛�͕ɭ̝ɭ�
̯ʎɭ� ɧ̝ʓ͔ɭ̝̤� ˝ʄ� ɀ� ʴ˝̯� ˝ʄ� ʓˉˉ˝͔ɀ̯ʓ˝ˉ�ʽ˝̝ɭ�
̤˝�ɀ̯�̯ʎɭ�̯ʓʽɭ�̯ʎɀˉ�ʄ̝˝ʽ�̸ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤�ɀˉɧ�
̯ʎɭ�Ό̸ɭ̤̯ʓ˝ˉ�̚ɭ˝̚ʴɭ�ɀ̤ʯ�ʓ̤�͕ʎ͛�ɧʓɧ�̯ʎ˝̤ɭ�
ʴɀɠ̤�ɧʓ̤ɀ̚̚ɭɀ ̝�͕ʎ͛�ɧʓɧ�̯ʎɭ͛�ɧɭɡʴʓˉɭ�ɀˉɧ�
ɧʓ̤ɀ̚̚ɭɀ̝ਗ਼�!ɭɡɀ̸̤ɭ�̯ ʎ˝̤ɭ�ɡ˝ʽ̚ɀˉʓɭ̤ઃ̯ʎʓ̤�
ʓ̤�̝ɭɀʴʴ͛�ʓˉ̯ɭ̝ɭ̤̯ʓˉʅઃɠɭʅɀˉ�̯˝�˝̸̯̤˝̸̝ɡɭ�
̯ʎɭʓ̝�Ô(�ʓˉ�̯ɀˉɧɭʽ�͕ʓ̯ʎ�̯ʎɭ�͕ɭɀʯɭˉʓˉʅ�
˝ʄ�íÛ�ɀˉ̯ʓ̸̯̝̤̯�ʴɭʅʓ̤ʴɀ̯ʓ˝ˉ�Ċʎʓʴɭ�ɀˉ̯ʓ̸̯̝̤̯�
̝̚˝͔ʓ̤ʓ˝ˉ̤�͕ɭ̝ɭ�ʓˉ�ʄ˝̝ɡɭ�̯ʎ˝̤ɭ�ɡ˝ʽ̚ɀˉʓɭ̤�
ɡ˝̸ʴɧ ઑ̯̄�ʫ̸̤̯�ɠ̸͛�˝̯ʎɭ̝�ɡ˝ʽ̚ɀˉʓɭ̤�ɀˉɧ�̯ɀʯɭ�
̯ʎɭʓ̝�ʓɧɭɀ̤�ੲ͕ʎʓɡʎ�ʓ̤�͕ ʎɀ̯ઑ̤�ʎɀ̚̚ɭˉʓˉʅ�̄ ˝͕ੳ�
̯ʎɭ͛�ʎɀɧ�̯ ˝�ɧɭ͔ɭʴ˝̚�ɭ͔ɭ̝̯͛ʎʓˉʅ�͕ ʓ̯ʎʓˉ�̯ ʎɭʓ̝�

https://treasury.gov.au/publication/2023-intergenerational-report
https://treasury.gov.au/publication/2023-intergenerational-report
https://www.economist.com/business/2023/06/01/australia-and-canada-are-one-economy-with-one-set-of-flaws
https://www.economist.com/business/2023/06/01/australia-and-canada-are-one-economy-with-one-set-of-flaws
https://www.economist.com/business/2023/06/01/australia-and-canada-are-one-economy-with-one-set-of-flaws
https://theconversation.com/five-things-about-innovation-australia-can-learn-from-other-countries-50966
https://theconversation.com/five-things-about-innovation-australia-can-learn-from-other-countries-50966
https://theconversation.com/five-things-about-innovation-australia-can-learn-from-other-countries-50966
https://www.nature.com/articles/s41586-022-05543-x
https://www.nature.com/articles/s41586-022-05543-x
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˝͕ˉ�̋ ̝ʅɀˉʓ̤ɀ̯ʓ˝ˉ�ʎɭˉɡɭ�ɠ̸ʓʴɧʓˉʅ�̯ ʎɭʓ̝�̋ ͕ˉ�
ʴɀɠ̤��˝ ͕�ʓʄ�͛˝ ઑ̸̝ɭ�ɀ�͔ɭ̝͛�ʴɀ̝ʅɭ�ɡ˝ʽ̚ɀˉ͛�ʓˉ�
̯ʎɭ�íÛઃɀˉɧ�̯ʎɭ�ɠʓʅ�̯ɭɡʎ�ɡ˝ʽ̚ɀˉʓɭ̤�ɀ̝ɭ�
̯ʎɭ�˝ɠ͔ʓ˝̸̤�ɭ͚ɀʽ̚ʴɭ�˝ʄ�̯ʎʓ̤ઃʓʄ�͛˝̸�̤ɭɭ�ɀˉ�
ʓˉˉ˝͔ɀ̯ʓ˝ˉ�ʅ˝ʓˉʅ�˝ˉ�ʓˉ�ɀ�̤̯ɀ̸̝̯̚�˝̝�ɭ͔ɭˉ�
̤˝ʽɭ̯ʎʓˉʅ� ɀ� ɠʓ̯� ʴɀ̝ʅɭ̝ઃʴʓʯɭ� Dɀɡɭɠ˝˝ʯ�
̯ɀʯʓˉʅ�˝͔ɭ̝�Ċʎɀ̯̤�̚̚ઃ͛˝̸�ʫ̸̤̯�ɠ̸͛�ʓ̯�
�ɠ͔ʓ˝̸̤ʴ ͛�Dɀɡɭɠ˝˝ʯ�ɀˉɧ�E˝˝ʅʴɭ� ɀˉɧ� ̤˝�
˝ˉ�ɀ̝ɭ�ɧ˝ʓˉʅ�ɀ�ʴ˝̯�˝ʄ�Ô(�̯ʎɭʽ̤ɭʴ͔ɭ̤�ɀ̤�
͕ɭʴʴ�ɠ̸̯�ʓ̯�ɡɭ̝̯ɀʓˉʴ͛�ɭˉ̸̤̝ɭ̤�̯ʎɀ̯�̯ʎɭ͛�ɡɀˉ�
ɡ˝ˉ̤˝ʴʓɧɀ̯ɭ�̯ʎɭʓ̝�̚˝̤ʓ̯ʓ˝ˉ�͕ʓ̯ʎ˝̸̯�ɧ˝ʓˉʅ�
ɭ͔ɭ̝̯͛ʎʓˉʅ�̯ʎɭʽ̤ɭʴ͔ɭ̤�˝̝�ɠɭʓˉʅ�ʓˉ�ɡ˝ʽ̚ɭ̯ʓ
̯ʓ˝ˉ�͕ʓ̯ʎ�ɀˉ͛˝ˉɭ
Q:�Юɀˉʯ�͛˝̸�ʄ˝̝�͛˝̸̝�͕˝ˉɧɭ̝ʄ̸ʴ� ̯ɀʴʯ� R�
͕˝ˉɧɭ̝�ʓʄ�R�ɡ˝̸ʴɧ�ɀ̤ʯ�̯͕˝�Ό̸ɭ̤̯ʓ˝ˉ̤�˝ˉɭ�
ɡ˝̸ʴɧ�͛˝̸�ɡ˝ʽʽɭˉ̯�˝ˉ�̯ʎɭ�ʓʽ̚ɀɡ̯�˝ˉ�ɀʴʴ�˝ʄ�
̯ʎʓ̤�ɠ͛�̯ʎɭ�ɡ˝̝̚˝̝ɀ̯ʓ̤ɀ̯ʓ˝ˉ�˝ʄ�̸ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤�
ɀˉɧ�ɀ̤�ɀˉ�ɀ̤ʓɧɭ�̯ ˝�̯ ʎɀ̯�͕ ˝̸ʴɧ�͛ ˝̸�ɡ˝ʽʽɭˉ̯�
˝ˉ�̯ ʎɭ�ʄɀɡ̯�̯ ʎɀ̯�̯ ʎɭ�̄ ɭ͚̯�ĉʓɡɭ�"ʎɀˉɡɭʴʴ˝̝�̋ ʄ�
��í�ʓ̤�Eɭˉɭ͔ʓɭ͔ɭ�!ɭʴʴ�Юɭ�̤ ɭɡ˝ˉɧ�Ό̸ɭ̤̯ʓ˝ˉ�
ʓ̤�ɧ˝ɭ̤�̯ʎɭ�ɧʓаɭ̝ɭˉ̯�̤˝ɡʓɀʴ�ɭˉ͔ʓ̝˝ˉʽɭˉ̯�˝ʄ�
Ûɡɀˉɧʓˉɀ͔ʓɀˉ�ɡ˝̸ˉ̯̝ʓɭ̤�ʎɀ͔ɭ�ɀˉ�ʓʽ̚ɀɡ̯�˝ˉ�
ɀʴʴ� ̯ʎɭ� ʯʓˉɧ� ˝ʄ� ̸̤̯а� ͛˝ ઑ̸͔ɭ� ɠɭɭˉ� ̯ɀʴʯʓˉʅ�
ɀɠ˝̸̯� ʎɀ͔ʓˉʅ� ʓˉ�ʽʓˉɧ� ̯ʎɀ̯� ʅɭˉɭ̝ɀʴʴ͛� ʓˉ�
ʅʴ˝ɠɀʴ� ɭɡ˝ˉ˝ʽʓɡ� ̤̯ɀ̯ʓ̤̯ʓɡ̤� Ûɡɀˉɧʓˉɀ͔ʓɀˉ�
ɡ˝̸ˉ̯̝ʓɭ̤�ɀ̝ɭ�͕ɭʴʴ�ʓˉ�ɀɧ͔ɀˉɡɭ�˝ʄ��̸̤̯̝ɀʴʓɀਗ਼
��Rઑʴʴ�ɀˉ̤͕ɭ̝�̯ʎɭ�̤ɭɡ˝ˉɧ�˝ˉɭ�п̝̤̯�ʓ̯ઑ̤�ʴ˝̯�
ɭɀ̤ʓɭ̝� ̯ʎɀˉ� ̯ʎɭ� п̝̤̯� �ɠ̤˝ʴ̸̯ɭʴ ͛� ̤˝� ̯ʎɭ�
Ûɡɀˉɧʓˉɀ͔ʓɀˉ�ɡ˝̸ˉ̯̝ʓɭ̤�ʎɀ͔ɭ�ˉ˝̯�˝ˉʴ͛�ɀˉ�
ʓˉˉ˝͔ɀ̯ʓ˝ˉ� ̤̤̯͛ɭʽ� ɠ̸̯� ̯ʎɭ͛� ɀʴ̤˝� ʎɀ͔ɭ� ɀ�
̤˝ɡʓɀʴ�̤̤̯͛ɭʽ�͕ʎʓɡʎ�̸̤̚̚˝̝̯̤�ʓ̯�Û˝�ʓʄ�͛˝̸�
͕ɀˉ̯�̯˝�̯ɀʯɭ�̯ʎɭ�̝ʓ̤ʯ�˝ʄ�̸ˉɧɭ̝̯ɀʯʓˉʅ�̤̯ɀ̝̯
̸̚�ɀɡ̯ʓ͔ʓ̯͛�ɀˉɧ�͛˝̸�ʄɀʓʴ�͛˝̸�ʎɀ͔ɭ�ɀ�̤˝ɡʓɀʴ�
̤ɀʄɭ̯͛�̄ ɭ̯�ɀˉɧ�̯ ʎɀ̯�ʅʓ͔ɭ̤�̚ ɭ˝̚ʴɭ�ɀ�ʅ̝ɭɀ̯�ɧɭɀʴ�
˝ʄ�̤ɭɡ̸̝ʓ̯͛�ɀɠ˝̸̯�̸̸̝̤̚ʓˉʅ�Ô(�ɀɡ̯ʓ͔ʓ̯ʓɭ̤�
˝̝�ɭˉ̯̝ɭ̝̚ɭˉɭ̸̝ʓɀʴ�ɀɡ̯ʓ͔ʓ̯ʓɭ̤�̯ ʎɀ̯�͛ ˝̸�̔ ʓʅʎ̯�
ˉ˝̯�ʎɀ͔ɭ�ʓˉ�ɀ�ʽ˝̝ɭ�ɧɭ̝ɭʅ̸ʴɀ̯ɭɧ�ɭɡ˝ˉ˝ʽ ͛
Юɭ͛�ɀʴ̤˝�̚ ̸̯�ɀ�ʎ̸ʅɭ�ɀʽ˝̸ˉ̯�̋ ʄ�̯ ʎɭʓ̝�̋ ͕ˉ�

̸̚ɠʴʓɡ�̝ ɭ̤˝̸̝ɡɭ̤�ੲɠɭɡɀ̸̤ɭ�̯ ʎɭ͛�̚ ɀ͛�̔ ˝̝ɭ�̯ ɀ͚ੳ�
ʓˉ̯˝�Ô(�ɀˉɧ�̤ ˝�͛ ˝̸�ʯˉ˝͕�ʓʄ�͛ ˝ ઑ̸̝ɭ�̚ ɀ͛ʓˉʅ�
ʎʓʅʎ�̝ ɀ̯ɭ̤�̋ ʄ�̯ ɀ͚�͛ ˝̸�ɡɀˉ�ɧɭ͔˝̯ɭ�̤ ̸ɠ̤̯ɀˉ̯ʓɀʴ�
̸̚ɠʴʓɡ�ɭ͚̚ɭˉɧʓ̸̯̝ɭ�̯˝�ɠ˝̯ʎ�̤˝ɡʓɀʴ�ɀˉɧ�ɭɡ˝

ˉ˝ʽʓɡ�ɭˉɧ̤�Mɭˉɡɭ�̯ ʎ˝̤ɭ�ɡ˝̸ˉ̯̝ʓɭ̤�ʎɀ͔ɭ�̯ ʎɭ�
ʎʓʅʎɭ̤̯�̚ ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�ɡ˝ˉ̯̝ɀ̝͛�̯ ˝�̯ ʎɭ�
ʓʽ̝̚ɭ̤̤ʓ˝ˉ�ʅʓ͔ɭˉ�ɠ͛�ˉɭ˝ʴʓɠɭ̝ɀʴ�̯ʎʓˉʯ̯ɀˉʯ̤�
͕ʎ˝�ɧ˝ ઑ̯̄�ʴʓʯɭ�̯˝�ʽɭˉ̯ʓ˝ˉ�̯ʎɭ��˝̝ɧʓɡ̤�ɀ̤�
͕ɭʴʴ� ɀ̤� ʎɀ͔ʓˉʅ� ̯ʎɭ� ʎʓʅʎɭ̤̯� ̝ɀ̯ʓˉʅ� ˝ˉ� ̯ʎɭ�
Ċ˝̝ʴɧ�Mɀ̚̚ʓˉɭ̤̤�Rˉɧɭ͚
�̤� ʄ˝̝�̸ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤� Rઑʽ�ˉ˝̯�Ό̸ʓ̯ɭ� ̸̤̝ɭ�

͕ʎɭ̝ɭ� ̯ʎɭ͛� п̯� ˝ˉ� ̯ʎɭ� Mɀ̚̚ʓˉɭ̤̤� Rˉɧɭ͚�
̯ʎɭ̤ɭ�ɧɀ̤͛�ɠ̸̯�͛ɭ̤�̯ʎɭ̝ɭઑ̤�ɀ�ɡɭ̝̯ɀʓˉ�ɀʽ˝̸ˉ̯�
˝ʄ�ɡ˝̝̚˝̝ɀ̯ʓ̤ɀ̯ʓ˝ˉ�̯ʎɀ̯ઑ̤�˝ɡɡ̸̝̝ɭɧ�̤ʓˉɡɭ�̯ʎɭ�
(ɀ͕ʯʓˉ̤�̝ɭʄ˝̝ʽ̤�R�̝ɭʽɭʽɠɭ̝�ʓˉ�ʽ͛�̸ˉʓ
͔ɭ̝̤ʓ̯͛�ɀ̯�̯ʎɭ�̯ʓʽɭ�͕ɭ�͕ɭ̝ɭ�ʴ˝˝ʯʓˉʅ�ɀ̯�̯ʎʓ̤�
ʓˉ�̯ ʎɭ�ɭɀ̝ʴ͛�ঢ়ঢ়̤�ɀˉɧ�ɀ̤ʯʓˉʅ�̋ ̸̝̤ɭʴ͔ɭ̤�͕ ʎɀ̯�
ɧʓɧ�ʓ̯�ɀʴʴ�̔ ɭɀˉ�Ċʎɀ̯�ʓ̯�̤ ɭɭʽɭɧ�̯ ˝�̔ ɭɀˉ�͕ ɀ̤�
̯ʎɀ̯�̯ʎɭ�͔ʓɡɭɡʎɀˉɡɭʴʴ˝̝�͕ɀ̤�ɭаɭɡ̯ʓ͔ɭʴ͛�ˉ˝�
ʴ˝ˉʅɭ̝�ɀˉ�ɀɧ͔˝ɡɀ̯ɭ�ʄ˝̝�̸ ̤�ʓˉ�ʅ˝͔ɭ̝ˉʽɭˉ̯�ɠ̸̯�
ʓˉ̤̯ɭɀɧ�ɀˉ�ɀɧ͔˝ɡɀ̯ɭ�˝ʄ�̯ʎɭ�ʅ˝͔ɭ̝ˉʽɭˉ̯�ʓˉ�
˝̸̝�̸ ˉʓ͔ɭ̝̤ʓ̯ ͛�"ʴɭɀ̝ʴ͛�͔ ʓɡɭɡʎɀˉɡɭʴʴ˝̝̤�ʎɀ͔ɭ�
̸̤̚ʎɭɧ�ɠɀɡʯ�̤ʓˉɡɭ�̯ʎɭˉ�ɀˉɧ�Rઑʽ�̸̤̝ɭ�Eɭˉɭ
͔ʓɭ͔ɭ�͕ʓʴʴ�ɠɭ�˝ˉɭ�˝ʄ�̯ʎ˝̤ɭ�ɠ̸̯�̸ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤�
ʎɀ͔ɭ�ˉɭ͔ɭ̝̯ʎɭʴɭ̤̤�ɠɭɡ˝ʽɭ�ʽ˝̝ɭ�ɡ˝̝̚˝̝ɀ̯ɭ�
ʓˉ̤̯ʓ̸̯̯ʓ˝ˉ̤�Юɭ̝ɭઑ̤�̤̯ʓʴʴ�ɀ�ʴ˝̯�˝ʄ�̤ɡ˝̚ɭ�ʄ˝̝�
ɀɡɀɧɭʽʓɡ̤�̯ ˝�ɧ˝�̯ ʎɭ�̯ ʎʓˉʅ̤�̯ ʎɀ̯�̯ ʎɭ͛ઑ̝ɭ�ʅ˝˝ɧ�
ɀ̯�ɧɭ̤̚ʓ̯ɭ�ʎɀ͔ʓˉʅ�̯ ˝�̝ ɭʴ͛�ʓˉɡ̝ɭɀ̤ʓˉʅʴ͛�̋ ˉ�̯ ʎɭ�
ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�̤ ̸̯ɧɭˉ̯�̝ ɭ͔ɭˉ̸ɭ̤�R�̔ ɭˉ̯ʓ˝ˉɭɧ�
ɭɀ̝ʴʓɭ ̝�ɠ̸̯�R�ɡɀ ઑ̯̄�ʓʽɀʅʓˉɭ�ɀˉ͛˝ˉɭ�ʎɀ̤�ˉ˝̯�
ˉ˝̯ʓɡɭɧ�̯ʎɭ�ʎ̸ʅɭ�̝ʓ̤ɭ�ʓˉ�ɠ̸̝ɭɀ̸ɡ̝ɀɡ͛�ɀˉɧ�
ʄ˝̝ʽпʴʴʓˉʅ�̯ʎɀ̯�ʽɀʯɭ̤�ʴʓʄɭ�ʽ˝̝ɭ�ɡʎɀʴʴɭˉʅ
ʓˉʅ�̯ʎɭ̤ɭ�ɧɀ̤͛�D˝̸̝̯ˉɀ̯ɭʴ ͛�R�ɧ˝ ઑ̯̄�ʎɀ͔ɭ�̯˝�
ɧ˝�ʽ̸ɡʎ�˝ʄ�̯ʎɀ̯�ɀˉ͛ʽ˝̝ɭ
Q:�Ô˝ ͛� ̯ʎɀˉʯ̤�͔ɭ̝͛�ʽ̸ɡʎ� ʄ˝̝�͛˝̸̝�͔ɭ̝͛�
ʓˉ̯ɭ̝ɭ̤̯ʓˉʅ� ̯ɀʴʯ� �ˉɭ� ˝ʄ� ̯ʎɭ� ̸ˉɧɭ̝ʴ͛ʓˉʅ�
̯ʎɭʽɭ̤�ʓˉ�͛˝̸̝�̯ɀʴʯ�͕ɀ̤�̯ʎɭ�ʄɀɡ̯�̯ʎɀ̯�ʽɀˉ̸
ʄɀɡ̸̯̝ʓˉʅ�ʓˉɧ̸̤̯̝͛�ʓ̤�̔ ̸ɡʎ�̔ ˝̝ɭ�ʓˉˉ˝͔ɀ̯ʓ͔ɭ�
̯ʎɀˉ�̯ ʎɭ�̤ ɭ̝͔ʓɡɭ̤�̤ ɭɡ̯˝ ̝�̯ ʎ˝̸ʅʎ�̯ ʎɭ�͕ ɀ͛�̯ ʎɀ̯�
ɭ͚̚˝̝̯̤�˝ʄ�̝ɀ͕�ʽɀ̯ɭ̝ʓɀʴ̤�ʎɀ͔ɭ�ɠ˝˝̤̯ɭɧ�̯ʎɭ�
ɭ͚ɡʎɀˉʅɭ�̝ɀ̯ɭ�ʎɀ̤�ʎɀɧ�ɀ�ɧɀʽɀʅʓˉʅ�ʓʽ̚ɀɡ̯�
˝ˉ�̯ ʎɭ�̔ ɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�̤ ɭɡ̯˝ ̝�R�ɧ˝ ઑ̯̄�̤ ɭɭ�ʎ˝͕�
͕ɭ�ɡɀˉ�ɡʎɀˉʅɭ�̯ʎɀ̯�̤̤̯͛ɭʽ�ɠɭɡɀ̸̤ɭ�ɀ̯�̯ʎɭ�
ʽ˝ʽɭˉ̯�͕ɭ�̤̯ʓʴʴ�̯ʎʓˉʯ�ʓ̯ઑ̤�͔ɭ̝͛�ʓʽ̚˝̝̯ɀˉ̯�
̯˝�ɭ͚̚˝̝̯�̝ ˝ɡʯ̤�R�̯ ʎʓˉʯ�̯ ʎɭ�͕ ʎ˝ʴɭ�̚ ˝ʴʓɡ͛�͕ ɭ�
̤̯ʓʴʴ�ʄ˝ʴʴ˝͕�̤ ɭɭʽ̤�̯ ˝�ɠɭ�̯ ʎɀ̯�͕ ɭ�̔ ̸̤̯�ɭ͚̚˝̝̯�
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ʽ˝̝ɭ�˝ʄ�˝̸̝�ʽʓˉɭ̝ɀʴ̤�ɀˉɧ�̯ʎɀ̯ઑ̤�ʅ˝ʓˉʅ�̯˝�
ʎɭʴ̚�˝̸̝�̤˝ɡʓɭ̯͛�ʓˉ�̯ʎɭ�ʄ̸̸̯̝ɭ�M˝͕�ɀ̝ɭ�͕ɭ�
ʅ˝ʓˉʅ�̯˝�ɡʎɀˉʅɭ�̯ʎɀ̯ਗ਼
��Ċɭʴʴ�̯ʎɀ̯ઑ̤�̯ʎɭ��ɠʓʴʴʓ˝ˉ�Ό̸ɭ̤̯ʓ˝ˉ�Юɭ�
Ñ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛� "˝ʽʽʓ̤̤ʓ˝ˉ� ͕˝̸ʴɧ� ̤ɀ͛� ͕ɭ�
ɧ˝ ઑ̯̄�ˉɭɭɧ�̯˝�ɡʎɀˉʅɭ�ʓ̯�ɠɭɡɀ̸̤ɭ�͕ɭઑ̝ɭ�ʅ˝˝ɧ�
ɀ̯�ɭ͚̚˝̝̯ʓˉʅ�̝˝ɡʯ̤��ˉɧ�͕ʎɀ̯�ɀ�̯ʎ̝ʓʴʴ�ʓ̯�͕ɀ̤�
͕ʎɭˉ�͕ɭ�ʄ˝̸ˉɧ�̯ʎɀ̯�ɠɀ̯̯ɭ̝ʓɭ̤�͕ɭ̝ɭ�ʽɀɧɭ�
˝ʄ�ʴʓ̯ʎʓ̸ʽ�ɠɭɡɀ̸̤ɭ�ʓ̯�ʽɭɀˉ̯�̯ʎɀ̯�͕ɭ�ɡ˝̸ʴɧ�
ɡ˝ˉ̯ʓˉ̸ɭ�ɭ͚̚˝̝̯ʓˉʅ�̝ɀ͕�ʽɀ̯ɭ̝ʓɀʴ̤�ɀˉɧ�ˉ˝͕�
ʴʓ̯ʎʓ̸ʽ�͕ʓʴʴ�̯ɀʯɭ�˝͔ɭ̝�ʄ̝˝ʽ�ʓ̝˝ˉ�˝̝ɭ�ɀˉɧ�ɠɭ�
̯ʎɭ�ˉɭ͚̯�ɠʓʅ�ɡ˝ʽʽ˝ɧʓ̯͛�ɠ˝˝ʽ�Ċɭʴʴ�̯ʎɀ̯�
ɧʓɧ ઑ̯̄�ʅ˝�̤˝�͕ɭʴʴ�ʴʓ̯ʎʓ̸ʽ�ʓ̤�ɀʴ̝ɭɀɧ͛�˝͔ɭ̝
̸̤̚̚ʴʓɭɧ�̄ ˝͕�ʓˉ�̯ ʎɭ�͕ ˝̝ʴɧ�ɭɡ˝ˉ˝ʽ͛�ɀˉɧ�ʓ̯̤�
̝̚ʓɡɭ�ʎɀ̤�ɧ̝˝̚̚ɭɧ�ɧ̝ɀʽɀ̯ʓɡɀʴʴ ͛�!̸̯�ɭ͔ɭˉ�
ʓʄ�ʓ̯�ʎɀɧ ઑ̯̄�͕˝̸ʴɧ ઑ̯̄�ʓ̯�ɠɭ�̤ʽɀ̝̯�ʄ˝̝�̸̤�̯˝�
ʽ˝͔ɭ�ʓˉ̯˝�̯ʎɭ�͕ʎ˝ʴɭ�͔ɀʴ̸ɭ�ɡʎɀʓˉ�˝ʄ�ɠɀ̯̯ɭ̝͛�
̝̚˝ɧ̸ɡ̯ʓ˝ˉ�ɭˉɭ̝ʅ͛�̤ ̯˝̝ɀʅɭ�̚ ɭ̝̤˝ˉɀʴ�̔ ˝ɠʓʴ
ʓ̯ ͛�ɀ̤�"ɀˉɀɧɀ�ʓ̤�ʓˉ�ʄɀɡ̯�̯̝͛ʓˉʅ�̯˝�ɧ˝�ʓ̯̤ɭʴਗ਼
Ôʓʅʎ̯�ˉ˝͕�͕ʎɭˉ�ʓ̯�ɡ˝ʽɭ̤�̯˝�ʴʓ̯ʎʓ̸ʽ�͕ɭ�

̝̚˝ɧ̸ɡɭ� � ˝ʄ� ̯ʎɭ�͕˝̝ʴɧઑ̤� ʴʓ̯ʎʓ̸ʽ� ɀˉɧ�
ɭ͚̚˝̝̯�ঢ়�ʽ˝̤̯�˝ʄ�ʓ̯�̯˝�"ʎʓˉɀ�Ċɭ�ɡɀ̚
̸̯̝ɭ�ৗ�˝ʄ�ʓ̯̤�пˉɀʴ�͔ɀʴ̸ɭ�ɀˉɧ�̤˝�͕ʎɭˉ�
̯ʎɭ��íiíÛ�ɀ̝̝ɀˉʅɭʽɭˉ̯̤�̤ ̸сɭ̤̯�̯ ˝�̸ ̤�ʎ˝͕�
͕˝ˉɧɭ̝ʄ̸ʴ�ʓ̯�͕ ʓʴʴ�ɠɭ�̯ ˝�ɠɭ�ʓˉɡ˝̝̚˝̝ɀ̯ɭɧ�ʓˉ̯˝�
̯ʎɭ�íÛ�(ɭʄɭˉ̤ɭ�Ñ̝˝ɧ̸ɡ̯ʓ˝ˉ��ɡ̯�̯ʎɭ�Ό̸ɭ̤
̯ʓ˝ˉ�͕ɭ�̤ʎ˝̸ʴɧ�ɠɭ�ɀ̤ʯʓˉʅ�ʓ̤�ˉ˝̯�ʎ˝͕�ʽ̸ɡʎ�
̝ɀ͕�ʴʓ̯ʎʓ̸ʽ�ɡɀˉ�͕ɭ�̤ɭʴʴ�̯˝�̯ʎɭ�íÛ�ɠ̸̯�ɧ˝�
͕ɭ�ʎɀ͔ɭ�̯ʎɭ�˝̚̚˝̸̝̯ˉʓ̯͛�ʓˉ�̯ʎɀ̯�ɀ̝̝ɀˉʅɭ
ʽɭˉ̯�̯˝�ʽ˝͔ɭ�̸̚�̯ʎɭ�͔ɀʴ̸ɭ�ɡʎɀʓˉਗ਼��̯�̯ʎʓ̤�
̤̯ɀʅɭ�̯ʎɭ�ʫ̸̝͛�ʓ̤�˝̸̯
Q:�Đ̋ ̸�ʽɭˉ̯ʓ˝ˉɭɧ�̯ʎɭ�ʓʽ̚˝̝̯ɀˉɡɭ�˝ʄ�ʅɭˉ
ɭ̝ɀ̯ʓˉʅ�̝ ɭ̤ɭɀ̝ɡʎ�̯ ʎɀ̯�̸ ̚˝ˉ�ʓʽ̚ʴɭʽɭˉ̯ɀ̯ʓ˝ˉ�
ʽɀ͚ʓʽʓ̤ɭ̤� ̯ʎɭ� ̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛� ˝ʄ� ɀʴʴ� ˝̯ʎɭ̝�
̤ɭɡ̯˝̝̤�̋ ʄ�̯ ʎɭ�ɭɡ˝ˉ˝ʽ ͛�"˝̸ʴɧ�̝ ɭ̤ɭɀ̝ɡʎ�̚ ̝˝
ɧ̸ɡ̯ʓ͔ʓ̯͛�ɠɭ�ʓʽ̝̚˝͔ɭɧ�̯ʎ̝˝̸ʅʎ�ɀɧ˝̯̚ʓˉʅ�ɀ�
ɡ˝ʴʴɀɠ˝̝ɀ̯ʓ͔ɭ�ɀ̝̚̚˝ɀɡʎ�ɀɡ̝˝̤̤�ɀʴʴ�̚ ˝̝̯ʄ˝ʴʓ˝̤�
ɧ̸̝ʓˉʅ�̯ʎɭ�̯̝ɀˉ̤ʴɀ̯ʓ˝ˉ�˝ʄ�̝ɭ̤ɭɀ̝ɡʎਗ਼
��(˝�͛˝̸�ʽɭɀˉ�ɀɡ̝˝̤̤�ʅ˝͔ɭ̝ˉʽɭˉ̯�̚˝̝̯
ʄ˝ʴʓ˝̤ਗ਼

Q:��˝̯�ʫ̸̤̯�ʅ˝͔ɭ̝ˉʽɭˉ̯�̚˝̝̯ʄ˝ʴʓ˝̤�ɠ̸̯�ɀʴ̤˝�
ɀɡ̝˝̤̤�͔ɀ̝ʓ˝̸̤�ʄɀɡ̸ʴ̯ʓɭ̤�͕ʓ̯ʎʓˉ�̸ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤�
ɀ̤�͕ɭʴʴਗ਼
�� Đɭ̤� ɀɠ̤˝ʴ̸̯ɭʴ ͛�Ċɭʴʴ� ɡɭ̝̯ɀʓˉʴ͛� ɀ̯� ̯ʎɭ�
ʅ˝͔ɭ̝ˉʽɭˉ̯� ʴɭ͔ɭʴ�͕ʓ̯ʎ� ʴʓʽʓ̯ɭɧ� ̝ɭ̤˝̸̝ɡɭ̤�
ʓ̯�ɧ˝ɭ̤ ઑ̯̄�ʽɀʯɭ�ɀˉ͛� ̤ɭˉ̤ɭ� ʄ˝̝�̸̤� ̯˝�ʎɀ͔ɭ�
ɀ� ɧɭʄɭˉɡɭ� ̝ɭ̤ɭɀ̝ɡʎ� ̤̯̝ɀ̯ɭʅ ͛� ɀˉ� ɭˉɭ̝ʅ͛�
̝ɭ̤ɭɀ̝ɡʎ�̤ ̯̝ɀ̯ɭʅ ͛�ɀ�ʎɭɀʴ̯ʎ�̝ ɭ̤ɭɀ̝ɡʎ�̤ ̯̝ɀ̯ɭʅ ͛�
ɀˉɧ�̤˝ʽɭ̯ʎʓˉʅ�ɀ̝˝̸ˉɧ�̯ʎɭ�ɧɭ̚ɀ̝̯ʽɭˉ̯̤�˝ʄ�
ʓˉɧ̸̤̯̝͛�ɀˉɧ�ɭɧ̸ɡɀ̯ʓ˝ˉ�Юɭ̝ɭ�̤ʎ˝̸ʴɧ�ɠɭ�ɀ�
̤ʓˉʅʴɭ�̤̯̝ɀ̯ɭʅ͛�ɀ̝˝̸ˉɧ�ʓˉɧ̸̤̯̝ʓɀʴ�̯̝ɀˉ̤ʄ˝̝
ʽɀ̯ʓ˝ˉ�ɀˉɧ�̤˝ɡʓɀʴ�͕ɭʴʴɠɭʓˉʅ�ɀˉɧ�ɀʴʴ�˝ʄ�
̯ʎɭ̤ɭ�ɭʴɭʽɭˉ̯̤�ɡɀˉ�ʄɭɭɧ�ʓˉ�ɠɭɡɀ̸̤ɭ�̯ ʎɭ̝ɭઑ̤�̤ ˝�
ʽɀˉ͛�̚ ˝̯ɭˉ̯ʓɀʴ�ɡ̝˝̤̤˝͔ɭ̝�̚ ˝ʓˉ̯̤�ɀˉɧ�̚ ˝ʓˉ̯̤�
˝ʄ�ʓˉ̯ɭ̝̤ɭɡ̯ʓ˝ˉ�ɠɭ̯͕ɭɭˉ�̯ʎɭ�ɧʓ̤ɡʓ̚ʴʓˉɭ̤
!̸̯�̯ʎɀ̯�̤˝̝̯�˝ʄ�̤ʓʴ˝ɭɧ�̯ʎʓˉʯʓˉʅ�ʽʓ̝̝˝̝̤�

ɭ͚ɀɡ̯ʴ͛� ʎ˝͕�͕ɭ� ˝̚ɭ̝ɀ̯ɭ� ˝̸̝� ̸ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤�
ɠɭɡɀ̸̤ɭ�͕ʓ̯ʎ� ̯ʎɭ� ʄ˝ɡ̸̤�˝ˉ� ̯˝̯̚ʓɭ̝�̚ɭɭ̝
̝ɭ͔ʓɭ͕ɭɧ� ̸̚ɠʴʓɡɀ̯ʓ˝ˉ̤� ੲ͕ʎʓɡʎ� ɀ̝ɭ�
ʓˉɡ̝ɭɀ̤ʓˉʅʴ͛� ˉɀ̝̝˝͕ੳ� ɭ͔ɭ̝͛ɠ˝ɧ͛ઑ̤� ʓˉɡɭˉ
̯ʓ͔ɭ�ʓ̤�̯˝�̸̚ɠʴʓ̤ʎ�ʓˉ�̯ʎ˝̤ɭ�ʫ˝̸̝ˉɀʴ̤�ˉ˝̯�̯˝�
͕˝̝ʯ�͕ ʓ̯ʎ�̤ ˝ʽɭ˝ˉɭ�ʓˉ�ɀ�ɧʓаɭ̝ɭˉ̯�ɧʓ̤ɡʓ̚ʴʓˉɭ�
.͚ɡɭ̯̚�͛˝̸�ʯˉ˝ ͕�̯ʎɭ̝ɭઑ̤�ɀ�ʄɭ͕�˝ɧɧɠɀʴʴ̤�
ɀ̝˝̸ˉɧ�͕ʎ˝�ʽʓʅʎ̯�ʴʓʯɭ�̯˝�ɧ˝�̯ʎɀ̯�ɠ̸̯�ʓ̯�
͕˝ ઑ̯̄�̤̯ɀˉɧ�͛˝̸�ʓˉ�ʅ˝˝ɧ�̤̯ɭɀɧ�ʓʄ�͛˝ ઑ̸̝ɭ�ɀ�
͛˝̸ˉʅ�ɀ̤̚ʓ̝ʓˉʅ�̝ɭ̤ɭɀ̝ɡʎɭ̝�ʓˉ�ɀ�̸ˉʓ͔ɭ̝̤ʓ̯ ͛�R̯�
͕˝ ઑ̯̄�ʅʓ͔ɭ�͛ ˝̸�̯ ʎɭ�̤ ˝̝̯�̋ ʄ�̚ ̝˝ʽ˝̯ʓ˝ˉ�̋ ̚̚˝̝
̸̯ˉʓ̯ʓɭ̤�͛ ˝̸�͕ ˝̸ʴɧ�ʎɀ͔ɭ�ʓʄ�͛ ˝̸�ɧ˝̸ɠʴɭɧ�ɧ˝͕ˉ�
˝ˉ�̯ ʎɭ�̄ ɀ̝̝˝͕ɭ̤̯�̚ ˝̤̤ʓɠʴɭ�̤ ̸ɠɧʓ̤ɡʓ̚ʴʓˉɭ�ɀ̝ɭɀ�
ɀˉɧ�̚ ̸ɠʴʓ̤ʎɭɧ�ʓˉ�̯ ʎɭ�̯ ˝̚�ʫ˝̸̝ˉɀʴ�ʓˉ�̯ ʎɀ̯�ɀ̝ɭɀ�
̯ʎɀ̯�ʽʓʅʎ̯�ˉ˝̯�ɭ͔ɭ̝�ʎɀ͔ɭ�ɀˉ͛�ʄ̸̝̯ʎɭ̝�ɀ̚̚ʴʓ
ɡɀ̯ʓ˝ˉ�˝̝�ɭ͔ɭˉ�ʎɀ͔ɭ�ɀ�͔ɭ̝͛�͕ʓɧɭ�̝ɭɀɧɭ̝̤ʎʓ̚�
R�̯ ʎʓˉʯ�̸ ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤�̄ ɭɭɧ�̯ ˝�̚ ̸̤ʎ�ɀʅɀʓˉ̤̯�̯ ʎɭ�
̝ɀˉʯʓˉʅ�ɭ͚ɭ̝ɡʓ̤ɭ�̯ ʎɀ̯�ʄ˝̝ɡɭ̤�̯ ʎɭʽ�̯ ˝�ɧ˝�̯ ʎʓ̤
M˝͕� ʽɀˉ͛� Eɭ̝ʽɀˉ� ̸ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤� ɀ̝ɭ�

̯ʎɭ̝ɭ�ʓˉ�̯ʎɭ�̝ɀˉʯʓˉʅ̤ਗ਼��˝̯�ɀʴʴ�̯ʎɀ̯�ʽɀˉ͛�
̯ʎɭ͛ઑ͔ɭ�ʽɀɧɭ�ɀ�ɡ˝ˉ̤ɡʓ˝̸̤�ɧɭɡʓ̤ʓ˝ˉ�̯ʎɀ̯�ʓ̯ઑ̤�
ʽ˝̝ɭ� ʓʽ̚˝̝̯ɀˉ̯� ̯˝� ɡ˝ˉˉɭɡ̯� ̝ɭ̤ɭɀ̝ɡʎ� ̯˝�
̯ʎɭ� ʄ̸̸̯̝ɭ� ˝ʄ� ̯ʎɭʓ̝� ɭɡ˝ˉ˝ʽʓɭ̤� ɀˉɧ� ̤˝ɡʓɭ
̯ʓɭ̤�̝ɀ̯ʎɭ̝�̯ʎɀˉ�̤ʓʽ̚ʴ͛�ɡʎɀ̤ɭ�̝ɀˉʯʓˉʅ̤�ʄ˝̝�
̯ʎɭʓ̝� ˝͕ˉ� ̤ɀʯɭ� ɀˉɧ� ̯ʎɭ� ̤ɀʽɭ� ʅ˝ɭ̤� Rઑ͔ɭ�
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ˉ˝̯ʓɡɭɧ� ʓˉ�ɠ̸̤ʓˉɭ̤̤� ̤ɡʎ˝˝ʴ̤� ʓˉ�Eɭ̝ʽɀˉ ͛�
͕ʓ̯ʎ�̯ʎɭʓ̝�ɡ˝ʽ̚ʴɭ̯ɭ�ɧʓ̤̝ɭʅɀ̝ɧ�ʄ˝̝�v!�̤�
Юɭ͛�ʎɀ͔ɭ�͔ɭ̝͛�ʓˉ̯ɭ̝ɧʓ̤ɡʓ̚ʴʓˉɀ̝͛�vɀ̤̯ɭ̝̤�˝ʄ�
vɀˉɀʅɭʽɭˉ̯�̝̚˝ʅ̝ɀʽ̤�̯ʎɀ̯�ɠ̝ʓˉʅ�̯˝ʅɭ̯ʎɭ̝�
ɭˉʅʓˉɭɭ̝̤�ɧɭ̤ʓʅˉɭ̝̤�ɀʴʴ�̤ ˝ɡʓɀʴ�̤ ɡʓɭˉ̯ʓ̤̯̤�ɀʴʴ�
̤˝̝̯̤�˝ʄ�ʓˉ̯ɭ̝ɭ̤̯ʓˉʅ�̚ɭ˝̚ʴɭ�Юɀ̯�̚ʴɀ̤͛�ʓˉ̯˝�
̯ʎɭ�͕ʎ˝ʴɭ�D̝ɀ̸ˉʎ˝ʄɭ̝� ̤̤̯͛ɭʽ�ɀ̤�͕ɭʴʴ�Û˝�
̯ʎɭ̝ɭ�ɀ̝ɭ�ɧʓаɭ̝ɭˉ̯�͕ɀ̤͛�˝ʄ�ɧ˝ʓˉʅ�̯ʎʓ̤ઃ͕ɭ�
ʫ̸̤̯�ɧ˝ ઑ̯̄�ɧ˝�ʓ̯
Q:�Юɀˉʯ�͛˝̸�͔ɭ̝͛�ʽ̸ɡʎ�Ô˝ ͛�Đ̋ ઑ̸̝ɭ�ɀɠ̤˝
ʴ̸̯ɭʴ͛�̝ ʓʅʎ̯�ɀɠ˝̸̯�̯ ʎɭ�ʓˉ̸̯̤̚�̯ ʎɭ�̔ ˝̤̯�̝ ɭɡɭˉ̯�
ʓˉɧɭ͚�˝ʄ�ɡ̝ɭɀ̯ʓ͔ʓ̯͛�̤ʎ˝͕ɭɧ�̯ʎɀ̯��̸̤̯̝ɀʴʓɀ�ʓ̤�
̯ʎɭ�ʽ˝̤̯�ɡ̝ɭɀ̯ʓ͔ɭ�ɡ˝̸ˉ̯̝͛�ʓˉ�̯ʎɭ�͕˝̝ʴɧ�ɠ̸̯�
͕ɭ�̝ ɀ̯ɭ�͔ ɭ̝͛�̚ ˝˝̝ʴ͛�̋ ˉ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�ɭ͚ɀɡ̯ʴ͛�ɀ̤�
͛˝̸�̤ ɀ ͛�ɀˉɧ�͕ ɭ�̋ ɠ͔ʓ˝̸̤ʴ͛�̄ ɭɭɧ�ɀ�̔ ʓ̤̤ʓ˝ˉʴɭɧ�
ʓˉɧ̸̤̯̝ʓɀʴ�̤ ̯̝ɀ̯ɭʅ ͛�̤ ˝�̯ ʎɀˉʯ̤�ʄ˝̝�̚ ̝˝ʽ˝̯ʓˉʅ�
ʓ̯�Ċɭ�̤ ɭɭ�ɀʴʴ�̯ ʎɭ�̚ ̝˝ɠʴɭʽ̤�ɠ̸̯�ʓˉ�̯ ɭ̝ʽ̤�̋ ʄ�ɀˉ�
˝̚̚˝̸̝̯ˉʓ̯͛�Rઑʽ�͕ ˝ˉɧɭ̝ʓˉʅ�͕ ʎɀ̯�͛ ˝̸�̯ ʎʓˉʯ�
ɀɠ˝̸̯�˝̚̚˝̸̝̯ˉʓ̯ʓɭ̤�ʄ̝˝ʽ��íiíÛ�ʅʓ͔ɭˉ�
̯ʎɀ̯�̯ʎɭ�íÛ�ɀˉɧ�̯ʎɭ�íi�͕ʓʴʴ�ɠɭ�̤ʎɀ̝ʓˉʅ�RÑ�
͕ʓ̯ʎ�̸̤
�� Rʄ� ̯ʎɭ�̸̤ɠʽɀ̝ʓˉɭ̤�ɀ̚̚ɭɀ̝�ɠ͛�� Rઑʴʴ�
ɠɭ�͔ɭ̝͛�̸̤̝̝̚ʓ̤ɭɧ�ɀˉɧ�ʽ˝ˉɭ͛�͕ɭ�̤̚ɭˉɧ�˝ˉ�
̝ɭʄ̸̝ɠʓ̤ʎʓˉʅ��ʽɭ̝ʓɡɀˉ�̤ʎʓ͛̚ɀ̝ɧ̤�ʓ̤�ʽ˝ˉɭ͛�
͕ɭ�͕˝ ઑ̯̄�ɠɭ�̤̚ɭˉɧʓˉʅ�˝ˉ�˝̸̝�˝͕ˉ�Ô(�
Û˝�R�ʅ̸ɭ̤̤�Rઑʽ�ˉ˝̯�͔ɭ̝͛�ʄɀ͔˝̸̝ɀɠʴɭ�̯˝�̯ʎɀ̯�
͕ɀ͛�˝ʄ�̯ʎʓˉʯʓˉʅ�vɀ͛ɠɭ�̯ʎɭ̝ɭ�͕ʓʴʴ�ɠɭ�̤˝ʽɭ�
˝̚̚˝̸̝̯ˉʓ̯ʓɭ̤� ɠ̸̯� R� ̯ʎʓˉʯ� ̯ʎɭ͛ઑ͔ɭ� ɠɭɭˉ�
˝͔ɭ̝ɠʴ˝͕ˉ�ɠɭɡɀ̸̤ɭ�̚˝ʴʓ̯ʓɡʓɀˉ̤�ʴʓʯɭ�̯˝�ʅʓ͔ɭ�
̯ʎɭ�ʓʽ̝̚ɭ̤̤ʓ˝ˉ�̯ʎɀ̯�ʓ̯ઑ̤�ʅ˝ʓˉʅ�̯˝�ɠɭ�ˉʓ̝͔ɀˉɀ�
ʄ˝̝��̸̤̯̝ɀʴʓɀˉ�ʓˉɧ̸̤̯̝ ͛�!̸̯�ɀ̤�R�̤ ɀʓɧ�ɠɭʄ˝̝ɭ�
ʓ̯�͕ʓʴʴ�ɠɭ�ʄ˝̝�͔ɭ̝͛�̤̚ɭɡʓпɡ�ɀ̝ɭɀ̤�˝ʄ��̸̤̯̝ɀʴ
ʓɀˉ� ʓˉɧ̸̤̯̝ ͛�Юɭ̝ɭ�ʽʓʅʎ̯�ɠɭ�̤˝ʽɭ�̤ʽɀʴʴ�
ɧɭʄɭˉɡɭ�ɡ˝ʽ̚ɀˉʓɭ̤�̋ ̝�̤ ̚ɀɡɭ�ɡ˝ʽ̚ɀˉʓɭ̤�̯ ʎɀ̯�
ʅɭ̯�̚ʓɡʯɭɧ�˝а�ɠ͛��ʽɭ̝ʓɡɀˉ�̝̚ʓʽɭ̤ઃ͕ɭ�
ʽʓʅʎ̯�ʴ˝̤ɭ�̯ʎɭʽ�͕ɭ�ɀ̝ɭ�ʴ˝̤ʓˉʅ�̯ʎɭʽ�ɀ̤�͕ɭ�
̤̚ɭɀʯ�R�͕˝̸ʴɧ�̸̯̚�ɀ�ʴ˝̯�ʽ˝̝ɭ�ɭʽ̚ʎɀ̤ʓ̤�˝ˉ�
̤˝͔ɭ̝ɭʓʅˉ�ɡɀ̚ɀɠʓʴʓ̯͛�ɭ͔ɭˉ�̯ʎ˝̸ʅʎ� ʓ̯ઑ̤� ̯ʎɭ�
̝ʎɭ̯˝̝ʓɡ�˝ʄ�ʅ˝͔ɭ̝ˉʽɭˉ̯̤�ˉ˝ ͕�ɠ̸̯�͕ɭ�ɧ˝ ઑ̯̄�
ɀɡ̸̯ɀʴʴ͛�ɧ˝�ʓ̯�ɀˉɧ�Rઑɧ�ɠɭ�͔ɭ̝͛�ɡ˝ˉɡɭ̝ˉɭɧ�ʓʄ�
͕ɭ�ʴ˝̤ɭ�ɀ�ʴ˝̯�˝ʄ�̯ʎɭ�ʓʽ̚˝̝̯ɀˉ̯�̝ɭ̤ɭɀ̝ɡʎ�ɡ˝ʴ

ʴɀɠ˝̝ɀ̯ʓ˝ˉ�̋ ̚̚˝̸̝̯ˉʓ̯ʓɭ̤�̯ ʎɀ̯�͕ ɭ�ʎɀ͔ɭ�͕ ʓ̯ʎ�
˝̯ʎɭ̝�ɡ˝̸ˉ̯̝ʓɭ̤�ɠɭɡɀ̸̤ɭ�͕ ɭઑ̝ɭ�̚ ̸̯̯ʓˉʅ�ɀʴʴ�̋ ̸̝�
ɭс̤�ʓˉ�̯ʎɀ̯�ɠɀ̤ʯɭ̯
Q:�Ô˝ ͛�ɀ�ʴ˝̯�˝ʄ�̯ʎʓ̤�ʓ̤�ɧɱʫɔ�̸͔�͕ɭઑ͔ɭ�ɠɭɭˉ�
ʎɭɀ̝ʓˉʅ�ɀɠ˝̸̯�̯ʎɭ�ʓ̸̤̤ɭ̤�ʓˉ�̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�
ʓˉˉ˝͔ɀ̯ʓ˝ˉ�̤ ̤̯͛ɭʽ�ʄ˝̝�ɀ�ɹ ˝ˉʅ�̯ ʓʽɭ�ɀˉɧ�͛ ˝ ઑ̸͔ɭ�
ʅ˝̯�̔ ʓ̤̤ʓ˝ˉʴɭɧ�ʓˉɧ̸̤̯̝ʓɀʴ�̚ ˝ʴʓɡ͛�̸ ̚�̯ ʎɭ�̯ ˝̚�
Юɭ�̝̚˝ɠʴɭʽ�ʓ̤�̯ʎɀ̯�ʓ̯�ɡʎɀˉʅɭ̤�ɭ͔ɭ̝͛�̯ʎ̝ɭɭ�
͛ɭɀ̝̤�Û˝�ʎ˝͕�ɧ˝�͕ɭ�˝͔ɭ̝ɡ˝ʽɭ�̯ʎɭ�ʴɀɡʯ�˝ʄ�
ɡ˝ˉ̯ʓˉ̸ʓ̯͛�ʓˉ�˝̸̝�̯ʎʓˉʯʓˉʅ�ʎ˝͕�ɧ˝�˝̯ʎɭ̝�
ɡ˝̸ˉ̯̝ʓɭ̤�˝͔ɭ̝ɡ˝ʽɭ�̯ʎɀ̯ਗ਼
��Ċɭʴʴ�͛˝̸�ʎɀ͔ɭ�ɡ˝ˉ̯ʓˉ̸ʓ̯͛�ʓʄ�͛˝̸�ʓˉ̤ʓ̤̯�
˝ˉ�ʓ̯�ɀˉɧ�˝̯ʎɭ̝�ɡ˝̸ˉ̯̝ʓɭ̤�ɧ˝�ʓʄ�̯ʎɭ�ʅ˝͔ɭ̝ˉ
ʽɭˉ̯�ɡʎɀˉʅɭ̤�ʓˉ�̯ ʎɭ��ɭ̯ʎɭ̝ʴɀˉɧ̤�ੲ͕ʎʓɡʎ�ʓ̯ઑ̤�
ɡ̸̝̝ɭˉ̯ʴ͛�ɧ˝ʓˉʅੳ�˝̝�ʓˉ�Dʓˉʴɀˉɧ�˝̝�R̝ɭʴɀˉɧ�
˝̝�˝̯ʎɭ̝�̚ʴɀɡɭ̤�ʴʓʯɭ�̯ʎɀ̯�̯ʎɭ�͕ʎ˝ʴɭ�ɡ˝̸̝̤̚�
˝ʄ�Ô(�̚˝ʴʓɡ͛�ʓ̤�ˉ˝̯�˝͔ɭ̝̯ʎ̝˝͕ˉ�Юɭ�ˉɭ͚̯�
ʅ˝͔ɭ̝ˉʽɭˉ̯�͕ ʓʴʴ�̔ ɀ͛ɠɭ�̯ ͕ɭɀʯ�ʓ̯�̋ ̝�ɧɭ͔ɭʴ˝̚�
ʓ̯�ʓˉ�ɧʓаɭ̝ɭˉ̯�͕ ɀ̤͛�ɠ̸̯�ʓ̯�͕ ʓʴʴ�ɡ˝ˉ̯ʓˉ̸ɭ�Юɭ�
ʓˉ̤̯ʓ̸̯̯ʓ˝ˉ̤� ɡ˝ˉ̯ʓˉ̸ɭ� ̯ʎɭ� ʯɭ͛� ̚ɭ̝̤˝ˉˉɭʴ�
ʓˉ�̯ʎɭ�ɧɭ̚ɀ̝̯ʽɭˉ̯̤�ɡ˝ˉ̯ʓˉ̸ɭ�ɀˉɧ�̯ʎɭ̝ɭ�ʓ̤�
ɡ˝ˉ̯ʓˉ̸ʓ̯ ͛
Rˉ��̸̤̯̝ɀʴʓɀ�ɀˉɧ�̯˝�̤˝ʽɭ�ɭ͚̯ɭˉ̯�ʓˉ�̯ʎɭ�

íi�ɀˉɧ�ɭ͔ɭˉ�ʽ˝̝ɭ�̤˝�ˉ˝͕�ʓˉ�̯ʎɭ�íÛ�͕ʎɭˉ�
ʅ˝͔ɭ̝ˉʽɭˉ̯�ɡʎɀˉʅɭ̤�ɭ͔ɭ̝͛˝ˉɭ�ʎɀ̤�̯ ˝�ɡʎɀˉʅɭ�
̯ʎɭʓ̝�̚ ˝̤ʓ̯ʓ˝ˉʓˉʅ�ɀ̤�͕ ɭʴʴ�Rˉ�̯ ʎʓ̤�ɡ˝̸ˉ̯̝͛�͕ ɭ�
ʎɀ͔ɭ�̔ ʓ̤̤ʓ˝ˉ̤�ʓˉ�̯ ʎɭ�"ÛRÔ��ɀˉɧ�ɭʴ̤ɭ͕ʎɭ̝ɭ�
ɠ̸̯�͕ ɭ�ɀʴ̤˝�ʎɀ͔ɭ�̔ ̸ʴ̯ʓ̚ʴɭ�̚ ̝ʓ˝̝ʓ̯ʓɭ̤��ˉɧ�͕ ɭ�
ʎɀ͔ɭ�ɡʎɀʴʴɭˉʅɭ̤�Ċɭ�ʎɀ͔ɭ�ɀʴʴ�̤ ˝̝̯̤�̋ ʄ�̤ ɡʎɭʽɭ̤�
̯ʎɀ̯�ɀ̝ɭ�ʓˉɡ˝ˉ̤ʓ̤̯ɭˉ̯�͕ ʓ̯ʎ�ɭɀɡʎ�̋ ̯ʎɭ̝�ɀɡ̝˝̤̤�
̯ʎɭ�ʓˉ̤̯ʓ̸̯̯ʓ˝ˉ̤�̋ ʄ�ʅ˝͔ɭ̝ˉʽɭˉ̯�̸ ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤�
ɀˉɧ�̯ʎɭ�Ûɡʓɭˉɡɭ�ɀˉɧ�æɭɡʎˉ˝ʴ˝ʅ͛�"˝̸ˉɡʓʴ�
íˉʴɭ̤̤�͕ɭ�ɡʴɭɀˉ�̯ʎɀ̯�̸̚�ɀˉɧ�̤ɀ ͛�Mɭ̝ɭ�ɀ̝ɭ�
̯ʎɭ�п͔ɭ�̯ʎʓˉʅ̤�͕ɭઑ̝ɭ�ʅ˝ʓˉʅ�̯˝�ɧ˝�ɀˉɧ�͕ɭઑ̝ɭ�
ʅ˝ʓˉʅ� ̯˝� ɧ˝� ̯ʎɭʽ� ̝ɭɀʴʴ͛� ͕ɭʴʴ� ɀˉɧ� ͕ɭઑ̝ɭ�
ʅ˝ʓˉʅ�̯˝�̸̚ʴʴ�ɀʴʴ�̯ʎɭ�̝ɭ̤˝̸̝ɡɭ̤�ʓˉ�̯˝�ʽɀʯɭ�
ʓ̯�ʎɀ̚̚ɭˉએ�͕ɭઑʴʴ�ɠɭ�ʓˉ�̯ʎʓ̤�͔ɭ̝͛�ʄ̝ɀʅʽɭˉ̯ɭɧ�
ɭˉ͔ʓ̝˝ˉʽɭˉ̯�͕ʎɭ̝ɭ� ɀˉ˝̯ʎɭ̝�ʅ˝͔ɭ̝ˉʽɭˉ̯�
ɡ˝̸ʴɧ�ɠɭ�ɭʴɭɡ̯ɭɧ�ˉɭ͚̯�͛ɭɀ̝�˝̝�ʓˉ�̯ʎ̝ɭɭ�͛ɭɀ̝̤ઑ�
̯ʓʽɭ�ɀˉɧ�ʓ̯�ɀʴʴ�ɡʎɀˉʅɭ̤
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�ˉɭ�˝ʄ�̯ʎɭ�ɭ͚ɀʽ̚ʴɭ̤�̯ʎɀ̯�ɀʴ͕ɀ̤͛�̤̯̝ʓʯɭ̤�
ʽɭ� ʓ̤� ͕ʓ̯ʎ� ̯ʎɭ� Mɀ͕ʯɭiɭɀ̯ʓˉʅ� ʅ˝͔ɭ̝ˉ
ʽɭˉ̯� ɀ� ˉ̸ʽɠɭ̝� ˝ʄ� ɭ͚ɡɭʴʴɭˉ̯� ̝̚˝ʅ̝ɀʽ̤�
͕ɭ̝ɭ� ɧɭ͔ɭʴ˝̚ɭɧ� ʓˉ� ̯ʎɭ� ʓˉɧ̸̤̯̝ʓɀʴ� ̚˝ʴʓɡ͛�
̤̚ɀɡɭ� ɭ̤̚ɭɡʓɀʴʴ͛� ɀ�̝̚˝ʅ̝ɀʽ�̚ɭ˝̚ʴɭ�ɧ˝ ઑ̯̄�
ɭ͔ɭˉ�̝ɭʽɭʽɠɭ̝�ˉ˝ ͕�ɡɀʴʴɭɧ�̯ʎɭ��ɀ̯ʓ˝ˉɀʴ�
Rˉɧ̸̤̯̝͛�.͚̯ɭˉ̤ʓ˝ˉ�Ûɭ̝͔ʓɡɭ�ੲ�R.Ûੳ�͕ʎʓɡʎ�
͕ɀ̤�ɀ�ɡ˝˝̚ɭ̝ɀ̯ʓ͔ɭ� ʄɭɧɭ̝ɀʴ̤̯ɀ̯ɭ� ʫ˝ʓˉ̯�ʅ˝͔
ɭ̝ˉʽɭˉ̯�̝̚˝ʅ̝ɀʽ��˝˝ˉɭ�ʯˉɭ͕�͕ʎɭ̝ɭ�̯ʎɭ�
ʽ˝ˉɭ͛�ɡɀʽɭ�ʄ̝˝ʽ�ʓ̯�ɡɀʽɭ�ʄ̝˝ʽ�ɀʴʴ�̤˝̝̯̤�˝ʄ�
̚ʴɀɡɭ̤�̯ʎɀ̯�͕ɭ̝ɭ�ɡ˝˝̚ɭ̝ɀ̯ʓˉʅ�̯˝�ɭˉ̸̤̝ɭ�̯ʎɀ̯�
ʓ̯�ʎɀ̚̚ɭˉɭɧ�ɀˉɧ�ʓ̯�͕ ɀ̤�ɀʴʴ�ɀɠ˝̸̯�ɡɀ̚ɀɠʓʴʓ̯͛
ɠ̸ʓʴɧʓˉʅ�ʓˉ�ɭˉ̯ɭ̝̝̚ʓ̤ɭ̤�ɀˉɧ�̯ ʎɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�
˝ʄ� ̯ʎɭʓ̝� ʓˉˉ˝͔ɀ̯ʓ˝ˉ� ɀɠ̤˝̝̯̚ʓ͔ɭ� ɡɀ̚ɀɡʓ̯ ͛�
ɠɭɡɀ̸̤ɭ�͕ɭઑ̝ɭ�ˉ˝̯�ʅ˝ʓˉʅ�̯˝�ɧ˝�ɀʴʴ�̯ʎɭ�Ô(�
ʎɭ̝ɭઃ͕ɭ�ɧ˝��˝ʄ�̯ʎɭ�͕˝̝ʴɧઑ̤�Ô(�v˝̤̯�
˝ʄ�ʓ̯�͕ɭ�͕ʓʴʴ�ɠ̝ʓˉʅ�ʓˉ�ʄ̝˝ʽ�ɭʴ̤ɭ͕ʎɭ̝ɭ�ɀˉɧ�
̤˝�ɭˉ̯ɭ̝̝̚ʓ̤ɭ�ɀɠ̤˝̝̯̚ʓ͔ɭ�ɡɀ̚ɀɡʓ̯͛�ʓ̤�ɀ�̝ɭɀʴʴ͛�
ʓʽ̚˝̝̯ɀˉ̯�̯ʎʓˉʅ�ɀ̝ɭ�͛˝̸̝�ɡ˝ʽ̚ɀˉʓɭ̤�ɀɠʴɭ�
̯˝�ɀɧɀ̯̚�ɀɧ˝̯̚�ɀˉɧ�ɀɠ̤˝̝ɠ�̯ɭɡʎˉ˝ʴ˝ʅ͛�ɀˉɧ�
ʓʽ̚ʴɭʽɭˉ̯�ʓ̯�̯ ˝�ʓʽ̝̚˝͔ɭ�̚ ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛ਗ਼��ˉɧ�
̯ʎɀ̯�̚ ̝˝ʅ̝ɀʽਗ਼�ঢ়ঢ়ઃM˝͕ɀ̝ɧ�ʅ˝͔ɭ̝ˉʽɭˉ̯�
ɭʴɭɡ̯ɭɧ�E˝ˉɭ
Q:�Ô˝ ͛� ̯ʎɀ̯�͕ɀ̤�ɀ�̯̝ɭʽɭˉɧ˝̸̤�̝̚ɭ̤ɭˉ̯ɀ
̯ʓ˝ˉ�ɀ̤�ɀʴ͕ɀ̤͛�Юɭ�Ό̸ɭ̤̯ʓ˝ˉ�˝ˉ�̤ʯʓʴʴ̤�ɀˉɧ�
ɡɀ̚ɀɠʓʴʓ̯͛ઃRઑʽ�̤ʓ̯̯ʓˉʅ�ˉɭ͚̯�̯˝�̯ʎɭ�".��
˝ʄ��ɧ͔ɀˉɡɭ˝̝ʅ�͕ʎ˝�ʴ˝˝ʯ̤�ɀоɭ̝�ɀ�ʽʓʴʴʓ˝ˉ�
�̸̤̯̝ɀʴʓɀˉ̤� ʴʓ͔ʓˉʅ� ɀˉɧ� ͕˝̝ʯʓˉʅ� ˝͔ɭ̝̤ɭɀ̤�
Ċɭ�ɭ͚̚˝̝̯�ɀʴʴ�̯ ʎʓ̤�̯ ɀʴɭˉ̯�ɀˉɧ�͛ ɭ̯�͕ ʎɭˉ�̯ ʎɭ͛�
ɡ˝ʽɭ�ʎ˝ʽɭ�͕ ɭ�ʅʓ͔ɭ�̯ ʎɭʽ�̤ ʎ˝̝̯�̤ ʎ̝ʓо�ʓʅˉ˝̝ɭ�
̯ʎɭʽ�Юɭ͛�ɡ˝ʽɭ�ʎ˝ʽɭ�ɭʓ̯ʎɭ̝�̯˝�̝ɭ̯ʓ̝ɭ�˝̝�
̯˝�ɭɧ̸ɡɀ̯ɭ�̯ ʎɭʓ̝�ɡʎʓʴɧ̝ɭˉ�Eʓ͔ɭˉ�ɭ͔ɭ̝̯͛ʎʓˉʅ�
͛˝ ઑ̸͔ɭ�ɧɭ̤ɡ̝ʓɠɭɧ�̯ʎɭ͛�ʴɭɀ͔ɭ�ɀʅɀʓˉ�M˝͕�ɧ˝�
͕ɭ�ɡʎɀˉʅɭ�̯ʎɀ̯�ɧ͛ˉɀʽʓɡ�̤˝�̯ʎɀ̯�̯ʎɭ͛�ɡɀˉ�
ɡ˝ʽɭ�ʎ˝ʽɭ�ɀˉɧ�ɠɭ�̯ʎɭ�ɭˉ̯̝ɭ̝̚ɭˉɭ̸̝̤�ɀˉɧ�
ʴɭɀɧ�̯ʎɭ�ɡ˝ʽ̚ɀˉʓɭ̤�ɀˉɧ�ɠ̝ʓˉʅ�̯ʎɭʓ̝�ʓˉˉ˝͔ɀ
̯ʓ͔ɭ�̯ʎʓˉʯʓˉʅ�ɀˉɧ�̤̯ɀ͛ਗ਼
��Ċɭʴʴ� ʓ̯ઑ̤�ˉ˝̯�ʎɀ̝ɧ�ʽɀʓˉʴ͛�ʎɀ͔ʓˉʅ�̯ʎɭ�
ʓˉʄ̝ɀ̸̤̯̝ɡ̸̯̝ɭ�ɀˉɧ�̯ʎɭ�ʽ˝ˉɭ͛�ʓ̤�͕ʎɀ̯�ʓ̯ઑ̤�
ɀɠ˝̸̯�Юɭ� R̝ʓ̤ʎ� ɧʓɧ� ̯ʎʓ̤� ɭ͚̯̝ɭʽɭʴ͛�͕ɭʴʴ�
ɠɭɡɀ̸̤ɭ� ̯ʎɭ͛� ɧɭɡʓɧɭɧ� ʓˉ� ̯ʎɭ� ঢ়ড়̤� ̯ʎɭ͛�
͕ɭ̝ɭ�ʅ˝ʓˉʅ�̯˝�ɠɭ�ɀˉ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�ɭɡ˝ˉ˝ʽ ͛�

.͔ɭ̝͛˝ˉɭ� ʯˉ˝͕̤� ̯ʎɭ� ̤̯˝̝͛� ̯ʎɭ͛� ʎɀɧ� �
̸ˉɭʽ̚ʴ˝͛ʽɭˉ̯� ʓˉрɀ̯ʓ˝ˉ� ̯ʎɭ� ɭɡ˝ˉ˝ʽ͛�
ʅ˝ʓˉʅ� ˉ˝͕ʎɭ̝ɭ� ɀˉɧ� ̤˝ʽɭ� ɡʓ͔ʓʴ� ̤ɭ̝͔ɀˉ̯̤�
̯˝ʅɭ̯ʎɭ̝�͕ ʓ̯ʎ�̝ ɭ̤ɭɀ̝ɡʎ�ʓˉ̤̯ʓ̸̯̯ʓ˝ˉ̤�ɧɭɡʓɧɭɧ�
Юʓ̤� ʓ̤� ̯ʎɭ�ʽ˝ʽɭˉ̯�͕ʎɭˉ�͕ɭ� ʓˉ̯̝˝ɧ̸ɡɭ�
̚˝ʴʓɡʓɭ̤�̯ʎɀ̯�͕ʓʴʴ�̯̝ɀˉ̤ʄ˝̝ʽ�˝̸̝�ɭɡ˝ˉ˝ʽ͛�
ʄ˝̝ɭ͔ɭ ̝એ�Û˝�̯ ʎɭ͛�ʓˉ̯̝˝ɧ̸ɡɭɧ�ɀ�ʄ˝̝ɭʓʅˉ�ɧʓ̝ɭɡ̯�
ʓˉ͔ɭ̤̯ʽɭˉ̯� ɀ̯̯̝ɀɡ̯ʓ˝ˉ� ɀʅɭˉɡ͛� ɭ̤̚ɭɡʓɀʴʴ͛�
ʄ˝ɡ̸̤ɭɧ�˝ˉ�Ô(ʓˉ̯ɭˉ̤ʓ͔ɭ�D(R�M˝͕�͕ɭʴʴ�
ɧ˝�͕ɭ�ɧ˝�̯ʎɀ̯ਗ਼�Ċɭ�ɧ˝ ઑ̯̄�Юɭ͛�ʓˉ̯̝˝ɧ̸ɡɭɧ�
.ˉ̯ɭ̝̝̚ʓ̤ɭ�R̤ʴɀˉɧ�͕ ʎʓɡʎ�ɠ̸ʓʴɧ̤�̸ ̚�̯ ʎɭ�ɡɀ̚ɀ
ɠʓʴʓ̯͛�˝ʄ�ʴ˝ɡɀʴ�ɠ̸̤ʓˉɭ̤̤ɭ̤�̯˝�ɠɭɡ˝ʽɭ�̚ɀ̝̯�˝ʄ�
̯ʎɭ�̸̤̚̚ʴ͛�ɡʎɀʓˉ̤�˝ʄ�̯ʎɭ̤ɭ�ʴɀ̝ʅɭ�ɡ˝ʽ̚ɀˉʓɭ̤�
̯ʎɀ̯�͕ɭ̝ɭ� ɀ̯̯̝ɀɡ̯ɭɧ� ɀˉɧ� ˉ˝̯� ʫ̸̤̯� ɠ͛� ̯ɀ͚�
̚˝ʴʓɡ ͛�Юɭ͛�ɠ̸ʓʴ̯�ɀ�̤ʯʓʴʴ̤�ɀʅɭˉɡ ͛�ɀˉɧ�̯ʎɭˉ�
̯ʎɭ� ɠʓʅ� ̚ʓɭɡɭ� ˝ʄ� ̯ʎɭ� ̸ͥͥ̚ʴɭ� ͕ɀ̤� Ûɡʓɭˉɡɭ�
D˝̸ˉɧɀ̯ʓ˝ˉ� R̝ɭʴɀˉɧ� ͕ʎʓɡʎ� ɧɭ͔ʓ̤ɭɧ� ̚˝ʴʓ
ɡʓɭ̤�ɀˉɧ�̝̚˝ʅ̝ɀʽ̤�ʓˉ�ɡ˝ˉʫ̸ˉɡ̯ʓ˝ˉ�͕ʓ̯ʎ�̯ʎɭ�
̸ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤�ɀˉɧ�ʴɀ̝ʅɭ�ɡ˝ʽ̚ɀˉʓɭ̤�̯˝�ɀ̯̯̝ɀɡ̯�
ɠɀɡʯ�̯ʎɭ�ɡʴɭ͔ɭ̝�R̝ʓ̤ʎ�̚ɭ˝̚ʴɭ�͕ʎ˝�ʎɀɧ�ʴɭо�
ɀˉɧ�͕ɭ̝ɭ�ʓˉ�̤ɭˉʓ˝̝�̚˝̤ʓ̯ʓ˝ˉ̤�ʓˉ��ʽɭ̝ʓɡɀˉ�
ɀˉɧ�.̸̝˝̚ɭɀˉ�̸ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤��ˉɧ�̯ʎɭ͛�ɀ̤ʯɭɧ�
M˝͕�ʽ̸ɡʎ�͕ʓʴʴ�ʓ̯�̯ɀʯɭ�ʄ˝̝�͛˝̸�̯˝�̸̝ˉ�˝̸̝�
ʄɀɠ̸ʴ˝̸̤�ˉɭ͕�̝ɭ̤ɭɀ̝ɡʎ�ɡɭˉ̯̝ɭ� ʓˉ�˝̸̝�̸ˉʓ
͔ɭ̝̤ʓ̯͛ਗ਼એ�Ċʎɭˉ�R�͕ɀ̤�ɀ�ɧɭɀˉ�ʓˉ�˝ˉɭ�˝ʄ�̯ʎɭ̤ɭ�
̸ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤�R�͕ɀ̤�ʓˉ͔˝ʴ͔ɭɧ�ʓˉ�ɭ̤̯ɀɠʴʓ̤ʎʓˉʅ�
ɀ�ˉ̸ʽɠɭ̝�˝ʄ�̯ʎɭ̤ɭ�̝ɭ̤ɭɀ̝ɡʎ�ɡɭˉ̯̝ɭ̤�ʓˉɡʴ̸ɧ
ʓˉʅ�ɀ�̝ɭʅɭˉɭ̝ɀ̯ʓ͔ɭ�ʽɭɧʓɡʓˉɭ�ʓˉ̤̯ʓ̸̯̯ɭ�ɀˉɧ�
ɧʓʅʓ̯ɀʴ�ɭˉ̯ɭ̝̝̚ʓ̤ɭ�̝ɭ̤ɭɀ̝ɡʎ�ʓˉ̤̯ʓ̸̯̯ɭ�M˝͕�
ʽ̸ɡʎ�͕ʓʴʴ�ʓ̯�̯ɀʯɭ�̯˝�ʅɭ̯�ɀ�̯˝̚�R̝ʓ̤ʎ�ɱʽʓʅ̝ɱ�
ɀɡɀɧɭʽʓɡ�ʄ̝˝ʽ�"ɀ̝ˉɭʅʓɭ�vɭʴʴ˝ˉએ�͕ ɭ�ɀ̤ʯɭɧ�
˝̸̝̤ɭʴ͔ɭ̤���ʽʓʴʴʓ˝ˉ�.̸̝˝ਗ਼�˝ˉɭ�ɀˉɧ�ɀ�ʎɀʴʄ�
ʽʓʴʴʓ˝ˉ�.̸̝˝ਗ਼એ�Ċʎɀ̯ɭ͔ɭ̝�ʓ̯�ʓ̤�͕ɭ�͕ɀˉ̯�̯˝�
ɠ̝ʓˉʅ�͛˝̸�ɠɀɡʯ�̚ʴ̸̤�ɠ̝ʓˉʅ�ɀ�ʄɭ͕�Eɭ̝ʽɀˉ̤�
ɀˉɧ�"ɀʴʓʄ˝̝ˉʓɀˉ̤�͕ ʓ̯ʎ�͛ ˝̸�͕ ʎʓʴɭ�͛ ˝ ઑ̸̝ɭ�ɀ̯�ʓ̯એ�
Юɀ̯ઑ̤�͕ʎɀ̯�͕ɭ�ɧʓɧ�ɀˉɧ�ʓˉ�ɀ�̯ɭˉ͛ɭɀ̝�̚ɭ̝ʓ˝ɧ�
̯ʎɭ�ɭɡ˝ˉ˝ʽ͛�͕ ɀ̤�̯ ̝ɀˉ̤ʄ˝̝ʽɭɧ�ʎʓʅʎɭ̤̯�E(Ñ�
̚ɭ̝�ʎɭɀɧ�ʓˉ�.̸̝˝̚ɭ�ˉɭ͚̯�̯˝�m̸͚ɭʽɠ˝̸̝ʅ�
ɀˉɧ�ɀ�ʽɀ̤̤ʓ͔ɭ�̤ʎʓо�̯˝�ʎʓʅʎ̯ɭɡʎ�ɭ͚̚˝̝̯̤
Q:�Ô˝ ͛�R�ɧ˝ ઑ̯̄�͕ ɀˉ̯�̯ ˝�ɭˉɧ�̋ ˉ�ɀ�̚ ɭ̤̤ʓʽʓ̤̯ʓɡ�
ˉ˝̯ɭ�ɀˉɧ�R�͕˝̸ʴɧ�ʴ˝͔ɭ�̯˝�̤ɭɭ�ɀ�̚˝ʴʓɡ͛�ɀˉɧ�
ɀ̝ɡʎʓ̯ɭɡ̸̯̝ɭ�ʴʓʯɭ�̯ʎɀ̯�ʓʽ̚ʴɭʽɭˉ̯ɭɧ�ɀˉɧ�R�
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̯ʎʓˉʯ�͛ ˝ ઑ̸͔ɭ�̔ ˝̸ˉ̯ɭɧ�̤ ̸ɡʎ�ɀ�ɡ˝ʎɭ̝ɭˉ̯�ɀ̝ʅ̸
ʽɭˉ̯�ɠ̸̯�R�̔ ̸̤̯�ɀɧʽʓ̯�̯ ˝�ɠɭʓˉʅ�̚ ̝˝ʄ˝̸ˉɧʴ͛�
ɧɭ̝̚ɭ̤̤ɭɧ�R�̯ ʎʓˉʯ��̸̤̯̝ɀʴʓɀˉ�ɠ̸̤ʓˉɭ̤̤�ʎɀ̤�ɀ�
ɡ̸ʴ̸̯̝ɭ�̋ ʄ�̝ ɭˉ̯̤ɭɭʯʓˉʅ�̯ ʎɀ̯�ʎɀ̤�ɠɭɭˉ�ʓˉ�̚ ʴɀɡɭ�
ɭ͔ɭ̝�̤ʓˉɡɭ�̯ʎɭ�ɡ˝̸ˉ̯̝͛�ɭ͚ʓ̤̯ɭɧ�Юɭ͛�ʎɀ͔ɭ�
ʅ˝͔ɭ̝ˉʽɭˉ̯̤� ˝ʄ� ɠ˝̯ʎ� ̚ɭ̸̝̤ɀ̤ʓ˝ˉ̤� ̯˝̯ɀʴʴ͛�
̸ˉɧɭ̝�̯ʎɭʓ̝�̯ʎ̸ʽɠ�Ċɭ�̤ɭɭ�ʓ̯�̝ɭрɭɡ̯ɭɧ�ʓˉ�
ɡ˝ʽ̚ɭ̯ʓ̯ʓ˝ˉ�̚˝ʴʓɡ ͛�Rʄ�͛˝̸�ʴ˝˝ʯ�ɠɀɡʯ�ʓˉ�ʎʓ̤
̯˝̝ ͛�͕ʎɀ̯�̝ɭɀʴʴ͛�̯̝ɀˉ̤ʄ˝̝ʽ̤�ɡ˝̸ˉ̯̝ʓɭ̤�ʓ̤�ɀ�
ɡɀ̯ɀ̤̯̝˝̚ʎɭ�̯ʎɭ�"ʓ͔ʓʴ�Ċɀ̝�ʓˉ�!̝ʓ̯ɀʓˉ�̯ʎɭ�
"ʓ͔ʓʴ�Ċɀ̝�ʓˉ�̯ʎɭ�íˉʓ̯ɭɧ�Û̯ɀ̯ɭ̤�̯ʎɭ�E̝ɭɀ̯�
mɭɀ̚�D˝̝͕ɀ̝ɧ�ɀˉɧ�̯ʎɭ�"̸ʴ̸̯̝ɀʴ�Ôɭ͔˝ʴ̸̯ʓ˝ˉ�

ʓˉ�"ʎʓˉɀ�̯ʎɭ�ɧɭ̸̤̯̝ɡ̯ʓ˝ˉ�˝ʄ�̯ʎɭ�̯͕˝�͕˝̝ʴɧ�
͕ɀ̝̤� ʓˉ�fɀ̚ɀˉ�ɀˉɧ�Eɭ̝ʽɀˉ ͛�Юɀ̯ઑ̤�͕ʎɀ̯�
ʴɭɀɧ̤�̯˝�̯ʎʓ̤�̤˝̝̯�˝ʄ�̯̝ɀˉ̤ʄ˝̝ʽɀ̯ʓ˝ˉ�R�ɧ˝ ઑ̯̄�
ʯˉ˝͕�͕ʎɀ̯� ̯ʎɭ�ɡɀ̯ɀ̤̯̝˝̚ʎɭ�ʎɀ̤� ̯˝�ɠɭ� ̯˝�
̤ʎɀʯɭ��̸̤̯̝ɀʴʓɀ�˝̸̯�˝ʄ�ʓ̯̤�ɡ˝ʽ̚ʴɀɡɭˉɡ ͛�ɠ̸̯�
ʓ̯�͕ ʓʴʴ�ʎɀ̚̚ɭˉ�R�ʎ˝̚ɭ�ʓ̯�ɧ˝ɭ̤ ઑ̯̄�ʎɀ̚̚ɭˉ�͕ ʓ̯ʎ�
ʅ̝ɭɀ̯�ɭаɭɡ̯�ɠ̸̯�ʓ̯�ɡ˝̸ʴɧ�͕ɭʴʴ�ɠɭ�̤˝ʽɭ̯ʎʓˉʅ�
ʴʓʯɭ�ɡʴʓʽɀ̯ɭ�ɡʎɀˉʅɭ�!̸̯�̸ˉʴɭ̤̤�͕ɭ�ɡ˝ʽɭ�̯˝�
ʅ̝ʓ̤̚�͕ʓ̯ʎ�̯ʎ˝̤ɭ�ʓ̸̤̤ɭ̤�̯ʎɭˉ�R�ɧ˝ ઑ̯̄�̯ʎʓˉʯ�
̯ʎɀ̯�͕ɭ�͕ʓʴʴ�ʽɀʯɭ�̝̚˝ʅ̝ɭ̤̤�ʓˉ�̯ʎɭ̤ɭ�ɀ̝ɭɀ̤�
ɠɭɡɀ̸̤ɭ�ˉ˝�˝ˉɭ�̝ɭɀʴʴ͛�ʓ̤�ʓˉ̯ɭ̝ɭ̤̯ɭɧ�vɀ͛ɠɭ�
̯ʎɀ̯�͕˝̸ʴɧ�ɠɭ�ɀ�ʅ˝˝ɧ�̯˝̚ʓɡ�ʄ˝̝�ɀ�D˝̸̝ʽ
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RˉɭΌ̸ɀʴʓ̯͛�ʓˉ��̸̤̯̝ɀʴʓɀ
Address to the Royal Society of NSW on 22 October 2024

Ken Henry ACৡ

Chair, Nature Finance Council

ਘાD˝̝ʽɭ̝�Ûɭɡ̝ɭ̯ɀ̝͛�˝ʄ�̯ʎɭ�æ̝ɭɀ̸̤̝ ͛��̸̤̯̝ɀʴʓɀˉ�E˝͔ɭ̝ˉʽɭˉ̯�D˝̝ʽɭ̝�"ʎɀʓ ̝��ɀ̯ʓ˝ˉɀʴ��̸̤̯̝ɀʴʓɀ�!ɀˉʯ�Юʓ̤�
̝̚ɭ̤ɭˉ̯ɀ̯ʓ˝ˉ�͕ɀ̤�̯ʎɭ�п̝̤̯�ʓˉ�̯ʎɭ�ÔÛ�ÛĊ�m̸ˉɡʎ̯ʓʽɭ�̤ɭ̝ʓɭ̤�Ñ̝˝͔˝ɡɀ̯ʓ˝ˉ̤�ɀˉɧ�Rˉ̤̚ʓ̝ɀ̯ʓ˝ˉ̤�̤ɭɭ�ʎ̯̯̤͕͕̚ ͕ʎ̯̯̤͕͕̚ ͕
͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻড়ÔííD.͕Rɭ̯ૻ̤͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻড়ÔííD.͕Rɭ̯ૻ̤�Юɭ�̯ɀʴʯ�ʎɀ̤�ɠɭɭˉ�̝ɭʄɭ̝ɭˉɡɭɧ�ʓˉ�̯ʎɭ�Australian Financial Review 
ੲiɭʎ˝ɭ�ੳ
ਙાÛʽʓ̯ʎ�ੲੳ�̝ɭɠ̸̯̯ɭɧ�̯ʎɭ�ɀ̝ʅ̸ʽɭˉ̯̤�˝ʄ�̯ʎɭ�ʽɭ̝ɡɀˉ̯ʓʴʓ̤̯̤�͕ʎ˝�ʎɀɧ�ɀ̝ʅ̸ɭɧ�ʓˉ̯ɭ̝�ɀʴʓɀ�̯ʎɀ̯�ɀ�ɡ˝̸ˉ̯̝͛ઑ̤�͕ɭɀʴ̯ʎ�
ɧɭ̝ʓ͔ɭɧ�ʄ̝˝ʽ�ʓ̯̤�ɭ͚̚˝̝̯̤�ੲʓˉ�̯ʎʓ̤�ɡɀ̤ɭ�˝ʄ�ʓ̝˝ˉ�˝̝ɭ�ɡ˝ɀʴ�ɀˉɧ�ʅɀ̤ੳ�੶.ɧ

Rˉ̯̝˝ɧ̸ɡ̯ʓ˝ˉ

A̸̤̯̝ɀʴʓɀ�ʎɀ̤�ɀ�̝ɭ̸̯̚ɀ̯ʓ˝ˉ�ʄ˝̝�ɭʅɀʴʓ̯ɀ̝ʓ
ɀˉʓ̤ʽ�R̯�ʓ̤�ˉ˝̯�ɧɭ̤ɭ̝͔ɭɧ

Юʓ̤� ʓ̤� ɀ� ˉɀ̯ʓ˝ˉ�ɠɀ̤ɭɧ� ˝ˉ�ʽɭ̝ɡɀˉ̯ʓʴʓ̤̯�
̚ʴ̸ˉɧɭ ̝�æ͕˝�ʎ̸ˉɧ̝ɭɧ�ɀˉɧ�по͛�͛ɭɀ̝̤�ɀоɭ̝�
̯ʎɭ�̚ ̸ɠʴʓɡɀ̯ʓ˝ˉ�̋ ʄ��ɧɀʽ�Ûʽʓ̯ʎઑ̤�δȷ�ČȷȊɾ˹ɘ�
of Nations�ੲÛʽʓ̯ʎ�ੳ�˝̸̝�ʴɭɀɧɭ̝̤�ʓˉ̤ʓ̤̯�
that the prosperity of citizens rests upon a 
̯̝ʓɡʯʴʓˉʅ�ɧ˝͕ˉ�˝ʄ�ɠ˝̸ˉ̯͛�ʄ̝˝ʽ�̯ʎɭ�ɭ͚̚˝̝̯�
of raw materials.ৢ�Юʓ̤�̤ ʓʽ̚ʴʓ̤̯ʓɡ�̄ ɀ̝̝ɀ̯ʓ͔ɭ�ʓ̤�
̯˝ʴɧ�ɀˉɧ�̝ ɭ̯˝ʴɧ�ɠ͛�ɀʴʽ˝̤̯�ɭ͔ɭ̝͛�̄ ɭ͕̤̚ɀ̚ɭ̝�
ɭɧʓ̯˝̝�ʓˉ�̯ ʎɭ�ɡ˝̸ˉ̯̝ ͛�̋ ͔ɭ̝�ɀˉɧ�̋ ͔ɭ̝�ɀʅɀʓˉ�ʓˉ�
̯ʎɭ�ʄ˝̝ʽ�˝ʄ�ɀ�E̝ɭʅ˝̝ʓɀˉ�ɡʎɀˉ̯�͕ʓ̯ʎ˝̸̯�ɭˉɧ
.ɡ˝ˉ˝ʽʓ̤̯̤�ɀ̝ɭ�̸ˉɡ˝ʽʄ˝̝̯ɀɠʴɭ�͕ʓ̯ʎ�̯ʎʓ̤�

̤̯˝̝ ͛� !̸̯� R� ͕˝ˉɧɭ̝� ʎ˝͕� ʽɀˉ͛� �̸̤̯̝ɀʴ
ʓɀˉ̤� ̸ˉɧɭ̝̤̯ɀˉɧ� ʎ˝͕� ˝̸̝� ɡɭʴɭɠ̝ɀ̯ʓ˝ˉ� ˝ʄ�
ʽɭ̝ɡɀˉ̯ʓʴʓ̤̯� ̚ʴ̸ˉɧɭ̝� ʎɀ̤� ɡ˝ˉ̯̝ʓɠ̸̯ɭɧ� ̯˝�
ɀˉ�ɭ̝˝̤ʓ˝ˉ�˝ʄ�̯ʎɭ�ˉɀ̯ʓ˝ ઑ̤̄�ʽɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�
ɡɀ̚ɀɠʓʴʓ̯ ͛�̸ ˉɧɭ̝ʽʓˉɭɧ�ɹ ɀɠ˝̸̝�̚ ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛�
ʅ̝˝͕̯ʎ�ɀˉɧ�ɧɭ̝̚ɭ̤̤ɭɧ�̯ʎɭ�ʴʓ͔ʓˉʅ�̤̯ɀˉɧɀ̝ɧ̤�
˝ʄ�͕ ˝̝ʯɭ̝̤�R�͕ ˝ˉɧɭ̝�ʎ˝͕�̔ ɀˉ͛�̸ ˉɧɭ̝̤̯ɀˉɧ�
ʎ˝͕�̯ ʎʓ̤�̄ ɀ̝̝ɀ̯ʓ͔ɭ�ʎɀ̤�ɡ˝ˉ̯̝ʓɠ̸̯ɭɧ�̯ ˝�ʅ̝˝͕
ʓˉʅ� ʓˉɭΌ̸ɀʴʓ̯͛� ʓˉ��̸̤̯̝ɀʴʓɀ� ɭ̤̚ɭɡʓɀʴʴ͛� ɀ̤�
ɠɭ̯͕ɭɭˉ�̸̤ɡɡɭ̤̤ʓ͔ɭ�ʅɭˉɭ̝ɀ̯ʓ˝ˉ̤
�̸̤̯̝ɀʴʓɀˉ̤� ɀ̝ɭ� ɀ͕ɀ̝ɭ� ̯ʎɀ̯� ̯ʎɭ� ʴʓ͔ʓˉʅ�

̤̯ɀˉɧɀ̝ɧ̤� ˝ʄ� ̯˝ɧɀ͛ઑ̤� ͕˝̝ʯɭ̝̤� ɀ̝ɭ� ̸ˉɧɭ̝�
̝̚ɭ̸̤̤̝ɭ�Юɭ͛�ˉ˝͕�ʎɀ͔ɭ�ʴʓ͔ɭɧ�ɭ͚̚ɭ̝ʓɭˉɡɭ�
˝ʄ�̯ʎɭ�ʓʽ̚ɀɡ̯̤�˝ʄ�ɡʴʓʽɀ̯ɭ�ɡʎɀˉʅɭ�ɀˉɧ�ʴɀ̝ʅɭ
̤ɡɀʴɭ� ɭˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ� ɧɭʅ̝ɀɧɀ̯ʓ˝ˉ� Юɭ͛�

ʯˉ˝͕�̯ʎɀ̯�̯ʎɭ̤ɭ�ʓʽ̚ɀɡ̯̤�ɀ̝ɭ�ʅɭ̯̯ʓˉʅ�͕˝̝̤ɭ�
ɀˉɧ�̯ʎɀ̯�̯ʎɭ͛�͕ʓʴʴ�ɠɭ�ʽ̸ɡʎ�͕˝̝̤ɭ�ʄ˝̝�̯ʎɭʓ̝�
ɡʎʓʴɧ̝ɭˉ�ɀˉɧ�ʅ̝ɀˉɧɡʎʓʴɧ̝ɭˉ��ˉɧ�̯ʎɭ͛�ɀ̝ɭ�
ɀ͕ɀ̝ɭ�̋ ʄ�ɀ�ʅ̝˝͕ʓˉʅ�ɡ˝ˉɡɭˉ̯̝ɀ̯ʓ˝ˉ�̋ ʄ�͕ ɭɀʴ̯ʎ�
ʓˉɡ̝ɭɀ̤ʓˉʅʴ͛�ʓˉ�̯ ʎɭ�ʎɀˉɧ̤�̋ ʄ�̯ ʎ˝̤ɭ�͕ ʎ˝�ʎɀ͔ɭ�
̝̚ʓ͔ʓʴɭʅɭɧ�ɀɡɡɭ̤̤�̯˝�̯ʎɭ�ɡ˝ˉ̯ʓˉɭˉ̯ઑ̤�ˉɀ̸̯̝ɀʴ�
̝ɭ̤˝̸̝ɡɭ�̤̯˝ɡʯ̤�ɀˉɧ�̯ʎ˝̤ɭ�͕ʎ˝�ˉ˝�ʴ˝ˉʅɭ̝�
ʽ̸̤̯�͕˝̝ʯ�ʄ˝̝�ɀ�ʴʓ͔ʓˉʅ
Юɭ̤ɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯̤�ɀ̝ɭ�̚ ɀ̝̯�̋ ʄ�ɀ�ɠ̝˝ɀɧɭ̝�

ʓˉ̯ɭ̝ʅɭˉɭ̝ɀ̯ʓ˝ˉɀʴ�̯ ̝ɀʅɭɧ͛�̯ ʎɀ̯�ɀʴ̤˝�ʄɭɀ̸̯̝ɭ̤�
͛˝̸ˉʅ�͕˝̝ʯɭ̝̤�ɠɭʓˉʅ�ɧɭˉʓɭɧ�ɀ�̝ɭɀ̤˝ˉɀɠʴɭ�
̝̚˝̤̚ɭɡ̯�̋ ʄ�ʎ˝ʽɭ�̋ ͕ˉɭ̝̤ʎʓ̚�͛ ˝̸ˉʅ�͕ ˝̝ʯɭ̝̤�
ɠ̸̝ɧɭˉɭɧ�ɠ͛�ʽ˝̸ˉ̯ɀʓˉ̤�˝ʄ�̸̚ɠʴʓɡ�ɧɭɠ̯�̯ʎɭ�
̸̚ˉʓ̤ʎʓˉʅ�ɡ˝̤̯̤�̋ ʄ�̤ ɭɡ̸̝ʓˉʅ�ɀ�̯ ɭ̝̯ʓɀ̝͛�ɭɧ̸ɡɀ
̯ʓ˝ˉ�ɀˉɧ�̯ʎɭ�ˉɭɭɧ�̯˝�̤ɀ̯ʓ̤ʄ͛�̯ʎɭ�ʓˉɡ̝ɭɀ̤ʓˉʅ�
ɧɭʽɀˉɧ̤�̋ ʄ�ɡ̝ɭɧɭˉ̯ʓɀʴʓ̤ʽએ�͛ ˝̸ˉʅ�͕ ˝̝ʯɭ̝̤�
ʎɭʴɧ�ɠɀɡʯ�ɠ͛�ɀ�̯ ɀ͚�̤ ̤̯͛ɭʽ�̯ ʎɀ̯�̝ ɭʴʓɭ̤�ʓˉɡ̝ɭɀ̤
ʓˉʅʴ͛�̸̚˝ˉ�п̤ɡɀʴ�ɧ̝ɀʅ� Đ̋ ̸ˉʅ�͕˝̝ʯɭ̝̤� ɀ�
ɧɭɡʴʓˉʓˉʅ�̚ ̝˝̚˝̝̯ʓ˝ˉ�̋ ʄ�̯ ʎɭ�̚ ˝̸̚ʴɀ̯ʓ˝ˉ�ɀ̝ɭ�
ʎɀ͔ʓˉʅ�̯˝�̚ʓɡʯ�̸̚�̯ʎɭ�̯ɀɠ
Ċʎ͛�ʎɀ̤�̯ʎʓ̤�ɠɭɭˉ�̯˝ʴɭ̝ɀ̯ɭɧਗ਼
�ˉɭ�ɭ͚̚ʴɀˉɀ̯ʓ˝ˉ�͔ ˝ʓɡɭɧ�̋ оɭˉ�ʓˉ�͔ ɀ̝ʓ˝̸̤�

ʅ̝˝̸̤̚�ɡ˝ˉɡɭ̝ˉɭɧ�ɠ͛�͕ʎɀ̯�̯ʎɭ͛�̤ɭɭ�ʎɀ̚̚ɭˉ
ʓˉʅ�ɀ̝˝̸ˉɧ�̯ʎɭʽ�ʓ̤�̯ʎɀ̯�ɀʴʴ�̯ʎɭ̤ɭ�̯ʎʓˉʅ̤�ɀ̝ɭ�
̯ʎɭ�ɡ˝ˉ̤ɭΌ̸ɭˉɡɭ�̋ ʄ�̔ ɀ̝ʯɭ̯�̤ ̤̯͛ɭʽ̤�ɧɭ̤ʓʅˉɭɧ�
by heartless neoclassical economists, prison
ers of abstract theories.
Юɀ̯�̚ɭ̝̤̚ɭɡ̯ʓ͔ɭ�ʓ̤�̸ˉɧɭ̝̤̯ɀˉɧɀɠʴɭ�!̸̯�

̯ʎɭ� ̸̯̝̯ʎ� ʓ̤� ʽ̸ɡʎ� ͕˝̝̤ɭ� ̯ʎɀˉ� ̯ʎɀ̯�Юɭ�

https://www.youtube.com/watch?v=8RUUFEwI-e4&t=5066s
https://www.youtube.com/watch?v=8RUUFEwI-e4&t=5066s
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ʓˉ̯ɭ̝ʅɭˉɭ̝ɀ̯ʓ˝ˉɀʴ� ̯̝ɀʅɭɧ͛� ̚ʴɀ͛ʓˉʅ� ˝̸̯� ʓˉ�
�̸̤̯̝ɀʴʓɀ�ɡ˝̸ʴɧ�ʎɀ͔ɭ�ɠɭɭˉ�ɀ͔˝ʓɧɭɧ�ʎɀɧ�˝̸̝�
̚˝ʴʓ̯ʓɡɀʴ�̤̤̯͛ɭʽ�ˉ˝̯�ɠɭɭˉ�̤˝�ɧ̤͛ʄ̸ˉɡ̯ʓ˝ˉɀʴ�
ʓ̯̤�ɹ ɭɀɧɭ̝̤�ɹ ɭ̤̤�ʓˉɡʴʓˉɭɧ�̯ ˝�̸̯̝ˉ�ɀ�ɧɭɀʄ�ɭɀ̝�̯˝�
͕ɭʴʴ̝ɭɀ̤˝ˉɭɧ�̚ ˝ʴʓɡ͛�ɀɧ͔ʓɡɭ�ɧ̝ɀ͕ˉ�ʄ̝˝ʽ�̯ ʎɭ�
̯ɭ͚̯ɠ˝˝ʯ̤�˝ʄ�ˉɭ˝ɡʴɀ̤̤ʓɡɀʴ�ɭɡ˝ˉ˝ʽʓɡ̤
!̸̯�͕ ɭ�̤ ʎ˝̸ʴɧ ઑ̯̄�ɠʴɀʽɭ�̋ ̸̝�̚ ˝ʴʓ̯ʓɡɀʴ�ɹ ɭɀɧ

ɭ̝̤�ɭʓ̯ʎɭ ̝��оɭ̝�ɀʴʴ�̯ ʎɭ͛�ɀ̝ɭ�̯ ʎɭ�̚ ̝˝ɧ̸ɡ̯�̋ ʄ�ɀ�
ɧɭʽ˝ɡ̝ɀ̯ʓɡ�̤ ̤̯͛ɭʽ�Rˉ̤̯ɭɀɧ�͕ ɭ�̄ ɭɭɧ�̯ ˝�ɹ ˝˝ʯ�
ɀ̯�̯ʎ˝̤ɭ�͕ʎ˝�ɭʴɭɡ̯�̯ʎɭʽ�͕ɭ�ˉɭɭɧ�̯˝�ʴ˝˝ʯ�ɀ̯�
˝̸̝̤ɭʴ͔ɭ̤�ɀʴʴ�˝ʄ�̸̤
.͔ɭ̝͛� ʅɭˉɭ̝ɀ̯ʓ˝ˉ� ˝ʄ� �̸̤̯̝ɀʴʓɀˉ̤� ̤ʓˉɡɭ�

̯ʎɭ�п̝̤̯�͕ɀ͔ɭ�˝ʄ�.̸̝˝̚ɭɀˉ�̤ɭ̯̯ʴɭʽɭˉ̯�ʎɀ̤�
ɡɭʴɭɠ̝ɀ̯ɭɧ�̚ ʴ̸ˉɧɭ ̝�ɧ̸ʽɠ�ɹ ̸ɡʯ�ɀˉɧ�пˉɧɭ̝̤�
ʯɭɭ̚ɭ̝̤એ�Юʓ̤�ʓ̤�͕ʎɀ̯�͕ɭ�ʽɭɀˉ�ɠ͛�ɀ�ʄɀʓ̝�
ʅ˝એ�Rˉ�ɡ˝ˉ̤ʓɧɭ̝ʓˉʅ�̯ʎɭ�ʽɭ̝ʓ̯̤�˝ʄ�ɀˉ͛�̚˝ʴʓɡ͛�
̝̚˝̚˝̤ɀʴ�ɭ͔ɭ̝͛�ʅɭˉɭ̝ɀ̯ʓ˝ˉ�˝ʄ��̸̤̯̝ɀʴʓɀˉ̤�
ɀɡɡ˝̝ɧɭɧ�̯ʎɭ�̝̚ʓ͔ʓʴɭʅɭ�˝ʄ�̸̤а̝ɀʅɭ�ʎɀ̤�˝ˉʴ͛�
ɭ͔ɭ̝� ɀ̤ʯɭɧ�˝ˉɭ�Ό̸ɭ̤̯ʓ˝ˉ�͕ʎɀ̯ઑ̤� ʓˉ� ʓ̯� ʄ˝̝�
ʽɭਗ਼��ˉɧ�ɠɭɡɀ̸̤ɭ�͕ɭ�ɡɭʴɭɠ̝ɀ̯ɭ�̚ʴ̸ˉɧɭ ̝�͕ɭ�
ʓɧ˝ʴʓ̤ɭ�̯ʎ˝̤ɭ�͕ʎ˝�̚ʴ̸ˉɧɭ̝�̯ʎɭ�ʽ˝̤̯�Юɭ͛�
ɀ̝ɭ�˝̸̝�̝˝ʴɭ�ʽ˝ɧɭʴ̤
Юɭ̝ɭ�ʓ̤�̄ ˝��̸̤̯̝ɀʴʓɀˉ�̤ ̸ɡɡɭ̤̤�̤ ̯˝̝͛�̔ ˝̝ɭ�

͕ʎ˝ʴɭʎɭɀ̝̯ɭɧʴ͛�ɡɭʴɭɠ̝ɀ̯ɭɧ�̯ʎɀˉ�̯ʎɭ�ɭ͚̚˝̝̯�
˝ʄ�̤˝ʽɭ̯ʎʓˉʅ�̯ɀʯɭˉ�ʄ̝˝ʽ�ˉɀ̸̯̝ɭ�!ɭɡɀ̸̤ɭ�
˝̸̝�̚˝ʴʓ̯ʓɡɀʴ�ʴɭɀɧɭ̝̤�ʯˉ˝͕�̯ʎʓ̤�̯ʎɭ͛�͕˝̝ʯ�
ʎɀ̝ɧ�̯˝�ɠɭ�̤ɭɭˉ�̯˝�ɠɭ�ɡ˝ʽ̚ʴʓɡʓ̯� ʓˉ�̯ʎɭ̤ɭ�
̤̯˝̝ʓɭ̤� �ˉ� ʓˉ̸̤̯̝ɡ̯ʓ͔ɭ� ɭ͚ɀʽ̚ʴɭ� ʓ̤� ̯ʎɭˉ�
Ñ̝ʓʽɭ� vʓˉʓ̤̯ɭ̝� f˝ʎˉ� M˝͕ɀ̝ɧઑ̤� ͕ɀˉ̯ʓˉʅ�
̯˝�̯ɀʯɭ�̤˝ʽɭ�ɡ̝ɭɧʓ̯�ʄ˝̝�̯ʎɭ�ɀˉˉ˝̸ˉɡɭʽɭˉ̯�
˝ˉ�ড়��̸ʅ̸̤̯��˝ʄ�ɀ�͛ɭɀ̝��̸̤̯̝ɀʴʓɀˉ�
m�E�̸̤̚̚ʴ͛�ɡ˝ˉ̯̝ɀɡ̯�̯˝�"ʎʓˉɀৣ��ɡɡ˝̝ɧʓˉʅ�
̯˝�v̝�M˝͕ɀ̝ɧ�̚ ɭ̸̝̤ɀɧʓˉʅ�"ʎʓˉɀ�̯ ˝�̝ ɭʴʓɭ͔ɭ�
̸̤�˝ʄ�̤˝ʽɭ�˝ʄ�̯ʎɭ�ɠ̸̝ɧɭˉ�˝ʄ�˝̸̝�ˉɀ̸̯̝ɀʴ�ʅɀ̤�
̝ɭ̤ɭ̝͔ɭ̤�͕ ɀ̤�ɀ�ʅ̝ɭɀ̯��̸̤̯̝ɀʴʓɀˉ�̯ ɭɀʽ�ɭа˝̝̯એ�
Team Australia. All of us.
æ͕˝�ɧɭɡɀɧɭ̤�ɹ ɀ̯ɭ ̝��̸̤̯̝ɀʴʓɀ�ʓ̤�̯ ʎɭ�͕ ˝̝ʴɧઑ̤�

̤ɭɡ˝ˉɧ�ʴɀ̝ʅɭ̤̯�ɭ͚̚˝̝̯ɭ̝�˝ʄ�ˉɀ̸̯̝ɀʴ�ʅɀ̤�ɀˉɧ�
̯ʎɭ�ʄ˝̤̤ʓʴ�ʄ̸ɭʴ�ʓˉɧ̸̤̯̝͛�ʓ̤�͕ɀ̝ˉʓˉʅ�̯ʎɀ̯�͕ɭ�

ਚાʎ̯̯̤̚̚ʽ̯̝ɀˉ̤ɡ̝ʓ̯̤̚̚ʽɡʅ˝ ͔ɀ̸̝ɭʴɭɀ̤ɭ̯̝ɀˉ̤ɡ̝ʓ̯̚ড়ʎ̯̯̤̚̚ʽ̯̝ɀˉ̤ɡ̝ʓ̯̤̚̚ʽɡʅ˝ ͔ɀ̸̝ɭʴɭɀ̤ɭ̯̝ɀˉ̤ɡ̝ʓ̯̚ড়
ਛાʎ̯̯̤̯̝̚ɭɀ̸̤̝ ͛ʅ˝ ͔ɀ̸̤ʓ̯ɭ̤ɧɭʄɀ̸ʴ̯пʴɭ̤ঢ়ৗREÔ̝ɭ̚˝̝̯̚ɧʄʎ̯̯̤̯̝̚ɭɀ̸̤̝ ͛ʅ˝ ͔ɀ̸̤ʓ̯ɭ̤ɧɭʄɀ̸ʴ̯пʴɭ̤ঢ়ৗREÔ̝ɭ̚˝̝̯̚ɧʄ

ɧ˝ ઑ̯̄�ʎɀ͔ɭ�ɭˉ˝̸ʅʎ�ʅɀ̤�ɀ͔ɀʓʴɀɠʴɭ�ɧ˝ʽɭ̤̯ʓ
cally to heat homes on the east coast of 
�̸̤̯̝ɀʴʓɀ�Û˝�ɀ�ʅɀ̤�ʓʽ̚˝̝̯�̯ ɭ̝ʽʓˉɀʴ�ʓ̤�ɠɭʓˉʅ�
ɡ˝ˉ̸̤̯̝ɡ̯ɭɧ�̋ ˉ�̯ ʎɭ��ÛĊ�ɡ˝ɀ̤̯��̚̚ɀ̝ɭˉ̯ʴ ͛�
ʓ̯�̤ʎ˝̸ʴɧ�ɠɭ�̸ˉɧɭ̝͕̝ʓ̯̯ɭˉ�ɠ͛�̯ʎɭ��̸̤̯̝ɀʴ
ʓɀˉ�̯ɀ͚̚ɀ͛ɭ ̝�Юʓ̤�ʓ̤�̯ʎɭ�̤˝̝̯�˝ʄ�ʅɀʽɭ�æɭɀʽ�
Australia plays.
R̯�ʓ̤�̯ʓʽɭ�̯˝�ɀ̤ʯ�˝̸̝̤ɭʴ͔ɭ̤�̤˝ʽɭ�̤ɭ̝ʓ˝̸̤�

Ό̸ɭ̤̯ʓ˝ˉ̤�ɀɠ˝̸̯�̯ ʎɭ�ɡ˝ˉ̤ɭΌ̸ɭˉɡɭ̤�̋ ʄ�̋ ̸̝�ʄɀʓ̝�
ʅ˝એ�ɭ̯ʎ˝̤�İ̸ɭ̤̯ʓ˝ˉ̤�ɹ ʓʯɭ�̯ ʎɭ̤ɭ�͕ ʎ͛�ʎɀ͔ɭ�͕ ɭ�
̸̤̚̚˝̝̯ɭɧ�ɀ�̤ɭ̯�˝ʄ�̸̚ɠʴʓɡ�̚˝ʴʓɡʓɭ̤�̯ʎɀ̯�ʎɀ̤�
ʎɭɀ͔ʓʴ͛�ɧɭʅ̝ɀɧɭɧ�̯ʎɭ�ˉɀ̸̯̝ɀʴ�ɭˉ͔ʓ̝˝ˉʽɭˉ̯�
ɭˉɭ̝ʅʓ̤ɭɧ�ɀ�ɧ̝ʓо�˝ʄ�͕ɭɀʴ̯ʎ�ɀ͕ɀ͛�ʄ̝˝ʽ�͕˝̝ʯ
ers, in favour of retirees, property owners 
ɀˉɧ�ʽɭ̝ɡɀˉ̯ʓʴɭ�ʓˉ̯ɭ̝ɭ̤̯̤�ɀˉɧ�ɭˉ̯̝ɭˉɡʎɭɧ�
ɀˉ�ɭɡ˝ˉ˝ʽʓɡ�̤ ̸̯̝ɡ̸̯̝ɭ�̯ ʎɀ̯�ʄ˝̝�̯ ͕˝�ɧɭɡɀɧɭ̤�
ʎɀ̤�ɧɭʴʓ͔ɭ̝ɭɧ�͔ɭ̝͛�ʴ˝͕�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�
ɀˉɧ�ɭ͔ɭˉ�͕ɭɀʯɭ̝�̝ɭɀʴ�͕ɀʅɭ̤�ʅ̝˝͕̯ʎਗ਼
�͔ɭ̝�̯ʎɭ�п̝̤̯�̯͕˝�ɧɭɡɀɧɭ̤�˝ʄ�̯ʎɭ�st cen

̸̯̝ ͛�ɀ̤�̚ ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�̤ ʴ˝͕ɭɧ�̤ ʎɀ̝̚ʴ ͛�
̯ʎɭ�̸̤̯̝ɡ̸̯̝ɀʴʴ͛�ɀɧʫ̸̤̯ɭɧ�ʴɭ͔ɭʴ�˝ʄ�"˝ʽʽ˝ˉ
͕ɭɀʴ̯ʎ�E˝͔ɭ̝ˉʽɭˉ̯�̤̚ɭˉɧʓˉʅ�ɀɡɡɭʴɭ̝ɀ̯ɭɧ�
ʓˉɡ̝ɭɀ̤ʓˉʅ�ɀ̯�ɀʴʽ˝̤̯�̝̚ɭɡʓ̤ɭʴ͛�̯ʎɭ�̝ɀ̯ɭ�̝̚˝
ʫɭɡ̯ɭɧ�ʓˉ�̯ʎɭ�п̝̤̯�Intergenerational Report, 
̸̚ɠʴʓ̤ʎɭɧ�ʓˉ���ˉɧ�ɧɭ̤̚ʓ̯ɭ�̯ʎɭ�͕ɀ̝ˉ
ʓˉʅ̤�͕ ̝ʓ̯̯ɭˉ�ʓˉ̯˝�̯ ʎɭ�Intergenerational Report, 
̯ʎɭ�̯ ɀ͚�̤ ̤̯͛ɭʽ�̯ ʎɀ̯��̸̤̯̝ɀʴʓɀˉ�ʅ˝͔ɭ̝ˉʽɭˉ̯̤�
ʎɀ͔ɭ� ɠɭɭˉ� ̝ɭʴ͛ʓˉʅ� ̸̚˝ˉ� ̯˝� ̸̤̚̚˝̝̯� ̯ʎɀ̯�
̤̚ɭˉɧʓˉʅ�ʓ̤�ʓˉ�̔ ̸ɡʎ�͕ ˝̝̤ɭ�̤ ʎɀ̚ɭ�̯ ˝ɧɀ͛�̯ ʎɀˉ�
ʓ̯�͕ɀ̤�̯ʎɭˉ�Юɭ̝ɭ�ʎɀ̤�ɠɭɭˉ�ˉ˝�̸̤̯̝ɡ̸̯̝ɀʴ�
̝ɭʄ˝̝ʽ�̋ ʄ�̯ ʎɭ�̯ ɀ͚�̤ ̤̯͛ɭʽ�ʓˉ�̯ ʎɭ�̚ ɀ̤̯��͛ ɭɀ̝̤�
D˝̝�ʽ˝̝ɭ�̯ʎɀˉ�̯͕˝�ɧɭɡɀɧɭ̤�͕ɭ�ʎɀ͔ɭ�ɠɭɭˉ�
˝ˉ�ˉ˝̯ʓɡɭ�̯ʎɀ̯�˝̸̝�̯ɀ͚�̤̤̯͛ɭʽ�͕ʓʴʴ�̝̚˝͔ɭ�
ʓˉɡɀ̚ɀɠʴɭ�˝ʄ�ɧɭʴʓ͔ɭ̝ʓˉʅ�͕ʎɀ̯�͕ʓʴʴ�ɠɭ�ɀ̤ʯɭɧ�
˝ʄ�ʓ̯�!̸̯�͕ɭ�ʫ̸̤̯�ɡ˝̸ʴɧ ઑ̯̄�ɠɭ�ɠ˝̯ʎɭ̝ɭɧ
Юɭ� ̝̚ɭ̤ɭˉ̯� ʅɭˉɭ̝ɀ̯ʓ˝ˉ� ˝ʄ��̸̤̯̝ɀʴʓɀˉ̤�

ʄɀɡɭ̤�ɀ�̝ ɭɡʯ˝ˉʓˉʅ�Юʓ̤�ʓ̤�̯ ʎɭ�п̝̤̯�ʅɭˉɭ̝ɀ̯ʓ˝ˉ�
̸ˉɀɠʴɭ�̯ ˝�̔ ɀʯɭ�ɀ�ɡ̝ɭɧʓɠʴɭ�ɡʴɀʓʽ�̯ ʎɀ̯�ʄ̸̸̯̝ɭ�

https://pmtranscripts.pmc.gov.au/release/transcript-12872
https://treasury.gov.au/sites/default/files/2019-03/2002-IGR-report.pdf
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ʅɭˉɭ̝ɀ̯ʓ˝ˉ̤�̋ ʄ��̸̤̯̝ɀʴʓɀˉ̤�͕ ʓʴʴ�ɠɭ�ɠɭ̯̯ɭ̝�̋ а�
than they are.
Юɀ̯ઑ̤�ɀ�̤ɭ̝ʓ˝̸̤�ʽɀ̯̯ɭ ̝��ˉ�ʓˉɀɠʓʴʓ̯͛�̯˝�

make that claim threatens a key pillar of the 
̤˝ɡʓɀʴ�ɡ˝ʽ̚ɀɡ̯�̸̚˝ˉ�͕ʎʓɡʎ�̯ʎɭ�ʴɭʅʓ̯ʓʽɀɡ͛�
˝ʄ� ˝̸̝�ɧɭʽ˝ɡ̝ɀ̯ʓɡ� ̤̤̯͛ɭʽ�˝ʄ� ʅ˝͔ɭ̝ˉɀˉɡɭ�
ɧɭ̚ɭˉɧ̤
Юɭ̝ɭ� ʓ̤�ɀ�ˉɀ̝̝˝͕�̚ɀ̯ʎ͕ɀ͛�˝̸̯�˝ʄ� ̯ʎʓ̤�
ɭʽɭ̝ʅɭˉ̯� ʓˉ̯ɭ̝ʅɭˉɭ̝ɀ̯ʓ˝ˉɀʴ� ̯̝ɀʅɭɧ ͛� ɀˉɧ�
̯ʎɭ�̯ ʎ̝ɭɀ̯�ʓ̯�̚ ˝̤ɭ̤�̯ ˝��̸̤̯̝ɀʴʓɀˉ�ɧɭʽ˝ɡ̝ɀɡ ͛�
!̸̯�ˉɀ͔ʓʅɀ̯ʓˉʅ�ʓ̯�͕ʓʴʴ�ˉ˝̯�ɠɭ�ɭɀ̤ ͛�R̯�͕ʓʴʴ�
̯ɀʯɭ�̸ˉɡ˝ʽʽ˝ˉ�ʴɭɀɧɭ̝̤ʎʓ̚�̯ʎɀ̯�ʽɀʯɭ̤�̯ʎɭ�
ɡɀ̤ɭ�ʄ˝̝�̯ʎʓ̤�ʅɭˉɭ̝ɀ̯ʓ˝ˉ�ˉ˝̯�ʽɭ̝ɭʴ͛�ɀ̤ʯʓˉʅ�
͕ʎɀ̯�ʓ̤�ʓˉ�ʓ̯�ʄ˝̝�̯ʎɭʽ�ɠ̸̯�ʓˉ̤̯ɭɀɧ�ɧ˝ʓˉʅ�
what they can to secure prosperity for future 
ʅɭˉɭ̝ɀ̯ʓ˝ˉ̤�˝ʄ��̸̤̯̝ɀʴʓɀˉ̤

Ñ˝ʴʓ̯ʓɡɀʴ�̚˝͕ɭ ̝�ˉɀ̯ʓ˝ˉɀʴ�ɭˉɧ˝͕ʽɭˉ̯̤�
ʓˉɧʓ͔ʓɧ̸ɀʴ�ɡɀ̚ɀɠʓʴʓ̯͛�ɀˉɧ�ʓˉɭΌ̸ɀʴʓ̯͛

RˉɭΌ̸ɀʴʓ̯͛�ʓˉ�̯ʎɭ�ɧʓ̤̯̝ʓɠ̸̯ʓ˝ˉ�˝ʄ�̚˝ʴʓ̯ʓɡɀʴ�
̚˝͕ɭ̝�ʓ̤�ɀ�̔ ɀ̯̯ɭ̝�̯ ʎɀ̯�ʎɀ̤�ɡ˝ˉɡɭ̝ˉɭɧ�̔ ˝̝ɀʴ�
̚ʎʓʴ˝̤˝̚ʎɭ̝̤�ɀˉɧ�ɭɡ˝ˉ˝ʽʓ̤̯̤�ʄ˝̝�ʎ̸ˉɧ̝ɭɧ̤�
˝ʄ� ͛ɭɀ̝̤�æ͕˝�ɧʓʽɭˉ̤ʓ˝ˉ̤� ʎɀ͔ɭ�ɠɭɭˉ� ̯ʎɭ�
ʄ˝ɡ̸̤�̋ ʄ�̔ ˝̤̯�ɀ̯̯ɭˉ̯ʓ˝ˉ�̤ ʎ˝̝̯̯ɭ̝ʽʓ̤ʽ�ɀˉɧ�
corporatism.
Ûʎ˝̝̯̯ɭ̝ʽʓ̤ʽ�ʓ̤�ɀ�ɡ˝ˉ̤ɭΌ̸ɭˉɡɭ�˝ʄ�̯ʎɭ�

ʓˉɭ̤ɡɀ̚ɀɠʴɭ� ʄɀɡ̯� ˝ʄ� ʴʓʄɭએ� ̯ʎɀ̯� ˝ˉʴ͛� ̯ʎɭ�
̝̚ɭ̤ɭˉ̯�ʅɭˉɭ̝ɀ̯ʓ˝ˉ�ʎɀ̤�ɀɡɡɭ̤̤�̯˝�̚˝ʴʓ̯ʓɡɀʴ�
power, a fact that necessarily poses a con
̤ʓɧɭ̝ɀɠʴɭ�̝ʓ̤ʯ�̯˝�̯ʎ˝̤ɭ�ˉ˝̯�͛ɭ̯�ɠ˝̝ˉ��ˉɧ�
̯ʎɭ�̸ ˉʎɭɀʴ̯ʎ͛�ɡ˝ˉ̤ɭΌ̸ɭˉɡɭ̤�̋ ʄ�ɡ˝̝̚˝̝ɀ̯ʓ̤ʽ�
͕ɭ̝ɭ� ̯ʎɭ� ̝̚ʓˉɡʓ̚ɀʴ� ʽ˝̯ʓ͔ɀ̯˝̝� ʄ˝̝� �ɧɀʽ�
Ûʽʓ̯ʎઑ̤�δȷ�ČȷȊɾ˹ɘ�ʧɎ��Ȋ˹ɝʧʓˮ.
Rˉ�ʎʓ̤�ɠ˝˝ʯ�δȷ�Ó˧ɝȫȷ�ʧɎ�Tʓȷ˦̂Ȋɾɝ˹̥�f˝ɭ�

Û̯ʓʅʴʓ̯ͥ�ੲৗੳ�ɧ̝ɀ͕̤�ɀ̯̯ɭˉ̯ʓ˝ˉ�̯˝�̤˝ʽɭ�˝ʄ�
the capabilities�̝ ɭΌ̸ʓ̝ɭɧ�̋ ʄ�ʓˉɧʓ͔ʓɧ̸ɀʴ�ɀʅɭˉ̯̤�
ʓʄ� ̯ʎɭ͛�ɀ̝ɭ�̯˝�ɠɭ�̝ɭʴʓɭɧ�̸̚˝ˉ�̯˝�ʅɭˉɭ̝ɀ̯ɭ�
ɀɡɡɭ̯̚ɀɠʴɭ� ɀс̝ɭʅɀ̯ɭ� ˝̸̯ɡ˝ʽɭ̤� �ˉɧ� ʎɭ�

ਜાÛɭɭ�ʄ˝̝�ɭ͚ɀʽ̚ʴɭ�Ûɭˉ�ੲঢ়ঢ়�ঢ়ঢ়ঢ়ੳ
ਝાЮʓ̤�̚ɭ̝̤̚ɭɡ̯ʓ͔ɭ�ɧɭ̝ʓ͔ɭ̤�ʄ̝˝ʽ��ʽɀ̝̯͛ɀ�Ûɭ ઑ̤̄�ɭ͚̚˝̤ʓ̯ʓ˝ˉ�˝ʄ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�ɀ̤�ʄ̝ɭɭɧ˝ʽ�ੲÛɭˉ�ঢ়ঢ়ঢ়ੳ

ʽɀʯɭ̤�ɀ�̤̯̝˝ˉʅ�̸̚ɠʴʓɡ�̚˝ʴʓɡ͛�ɡɀ̤ɭ�ʄ˝̝�̯ʎɭ�
ˉ̸̸̝̯̝ʓˉʅ�˝ʄ�̯ʎ˝̤ɭ�ɡɀ̚ɀɠʓʴʓ̯ʓɭ̤
Юɭ� ʓʽ̚˝̝̯ɀˉɡɭ� ˝ʄ� ɀˉ� ɭʽ̚ʎɀ̤ʓ̤� ˝ˉ�
ɡɀ̚ɀɠʓʴʓ̯ʓɭ̤�ʎɀ̤� ʴ˝ˉʅ�ɠɭɭˉ�ɀ̝̯ʓɡ̸ʴɀ̯ɭɧ�ɠ͛�
Amartya Sen.�Юɭ�ɡɀ̚ɀɠʓʴʓ̯ʓɭ̤�̚ɭ̝̤̚ɭɡ̯ʓ͔ɭ�
ʓ̤�ɡɭˉ̯̝ɀʴ�̯˝�̯ʎɭ�Û̯ʓʅʴʓ̯ͥÛɭˉDʓ̯˝̸̤̤ʓ�"˝ʽ
ʽʓ̤̤ʓ˝ ઑ̤̄�̝ɭ̚˝̝̯�̸̚ɠʴʓ̤ʎɭɧ��͛ɭɀ̝̤�ɀʅ˝�˝ˉ�
the measurement of economic performance 
ɀˉɧ�̤˝ɡʓɀʴ�̝̚˝ʅ̝ɭ̤̤�ੲÛ̯ʓʅʴʓ̯ͥ�ɭ̯�ɀʴ�ঢ়ੳ
Ûɭˉ� ɭʽ̚ʎɀ̤ʓ̤ɭ̤� ʓˉɧʓ͔ʓɧ̸ɀʴ� ɡɀ̚ɀɠʓʴʓ̯͛�

not only because of its implications for 
ɀс̝ɭʅɀ̯ɭ�̋ ̸̯ɡ˝ʽɭ̤�ɠ̸̯�ɠɭɡɀ̸̤ɭ�ʓˉɧʓ͔ʓɧ̸ɀʴ�
capability is a matter of primary interest 
ʓˉ�ʓ̯̤ɭʴʄ�ʓˉɧɭɭɧ�˹ɘȷ primary matter in any 
ɧʓ̤ɡ̸̤̤ʓ˝ˉ�˝ʄ�ʓˉɭΌ̸ɀʴʓ̯ ͛��ɡɡ˝̝ɧʓˉʅ�̯˝�Ûɭˉ�
̯ʎɭ�ɡ˝̝ɭ�ɡ˝ˉɡɭ̝ˉ�̤ʎ˝̸ʴɧ�ɠɭ�̯ʎɭ�ɭ͚̯ɭˉ̯�̯˝�
͕ʎʓɡʎ�ʓˉɧʓ͔ʓɧ̸ɀʴ̤�ɭˉʫ˝͛�ɀ�̤ ɭ̯�̋ ʄ�ɡɀ̚ɀɠʓʴʓ̯ʓɭ̤�
̯ʎɀ̯�̚ ̝˝͔ʓɧɭ̤�̯ ʎɭʽ�̯ ʎɭ�ʄ̝ɭɭɧ˝ʽ�̯ ˝�ɡʎ˝˝̤ɭ�ɀ�
life they have reason to value.০
Юɭ� ̚˝ʴʓ̯ʓɡɀʴ� ̤̤̯͛ɭʽ� ɡɀˉ� ̚ɀˉɧɭ̝� ̯˝�
̤ɭɡ̯ʓ˝ˉɀʴ� ʓˉ̯ɭ̝ɭ̤̯̤� ʄ˝̝� ɀ� ͔ɭ̝͛� ʴ˝ˉʅ� ̯ʓʽɭ�
ɀ̤��̸̤̯̝ɀʴʓɀઑ̤� ̚ɀ̯̝˝ˉɀʅɭ� ˝ʄ� ʓ̯̤� ɭ͚̯̝ɀɡ̯ʓ͔ɭ�
ʓˉɧ̸̤̯̝ʓɭ̤� ʓʴʴ̸̤̯̝ɀ̯ɭ̤� Đɭ̯� ʓ̯� ͕˝̸ʴɧ� ɠɭ�
̸̝̚ɧɭˉ̯�̯˝�ɀ̸̤̤ʽɭ�̯ʎɀ̯�̯ʎɭ�ʴɭʅʓ̯ʓʽɀɡ͛�˝ʄ�
ɀ�̚˝ʴʓ̯ʓɡɀʴ�̤̤̯͛ɭʽ�ʓ̤�ʄ̝ɀʅʓʴɭ�Ñɀ̝ɀ̚ʎ̝ɀ̤ʓˉʅ�
Ûɭˉ�ɀˉɧ�Û̯ʓʅʴʓ̯ͥ�R�͕˝̸ʴɧ�͔ɭˉ̸̯̝ɭ�̯ʎɀ̯�̸̯̝̤̯�
ʓˉ�ɧɭʽ˝ɡ̝ɀɡ͛�ʓ̤�̸ˉɧɭ̝͕̝ʓ̯̯ɭˉ�ɠ͛�ɀ�̤˝ɡʓɀʴ�
ɡ˝ʽ̚ɀɡ̯�ʓˉ�̯ʎɭ�ˉɀ̸̯̝ɭ�˝ʄ�ɀ�ʅ˝ʴɧɭˉ�̸̝ʴɭ�ʓˉ�
̯͕˝�̚ɀ̝̯̤�п̝̤̯�ɀʴʴ�ɡʓ̯ʓͥɭˉ̤�ʓˉ�̯ʎɭ�̝̚ɭ̤ɭˉ̯�
ʅɭˉɭ̝ɀ̯ʓ˝ˉ� ̤ʎ˝̸ʴɧ� ʎɀ͔ɭ� ɡɀ̚ɀɠʓʴʓ̯ʓɭ̤� ̯ʎɀ̯�
ɀʴʴ˝͕�̯ʎɭʽ�̯˝�ʴɭɀɧ�ʴʓ͔ɭ̤�̯ʎɭ͛�ʎɀ͔ɭ�̝ɭɀ̤˝ˉ�
̯˝�͔ ɀʴ̸ɭ�ɀˉɧ�̤ ɭɡ˝ˉɧ�̯ ʎɭ�̚ ̝ɭ̤ɭˉ̯�ʅɭˉɭ̝ɀ̯ʓ˝ˉ�
ɠɭʓˉʅ� ̯ʎɭ� ˝ˉʴ͛� ʅɭˉɭ̝ɀ̯ʓ˝ˉ�͕ʓ̯ʎ� ̚˝ʴʓ̯ʓɡɀʴ�
̚˝͕ɭ ̝�͕ʓʴʴ�ɧ˝�͕ʎɀ̯�ʓ̯�ɡɀˉ�̯˝�ɭˉ̸̤̝ɭ�̯ʎɀ̯�
ʄ̸̸̯̝ɭ�ʅɭˉɭ̝ɀ̯ʓ˝ˉ̤�ɀ̝ɭ�ɭ͔ɭˉ�ɠɭ̯̯ɭ̝�˝а
Юɭ�ɡɀ̚ɀɠʓʴʓ̯ʓɭ̤�ɭˉʫ˝͛ɭɧ�ɠ͛�ɡʓ̯ʓͥɭˉ̤�ɀ̝ɭ�
̸ˉɧɭ̝͕̝ʓ̯̯ɭˉ� ɠ͛� ˉɀ̯ʓ˝ˉɀʴ� ɭˉɧ˝͕ʽɭˉ̯̤�
Û˝ʽɭ�˝ʄ�̯ʎɭ̤ɭ�ˉɀ̯ʓ˝ˉɀʴ�ɭˉɧ˝͕ʽɭˉ̯̤�ɀ̝ɭ�ɀ�
ɡ˝ˉ̤ɭΌ̸ɭˉɡɭ�̋ ʄ�̄ ɀ̸̯̝ɭ�ɡ˝ʽ̚˝ˉɭˉ̯̤�̋ ʄ�ˉɀ̯



249

Journal & Proceedings of the Royal Society of New South Wales
Henry — Inequality in Australia

̸̝ɀʴ�ɡɀ̚ʓ̯ɀʴએ��̯ʎɭ̝̤�ʎɀ͔ɭ�ɠɭɭˉ�ɧɭ͔ɭʴ˝̚ɭɧ�ɠ͛�
ɭɀ̝ʴʓɭ̝�ʅɭˉɭ̝ɀ̯ʓ˝ˉ̤�̋ ʄ�ʎ̸ʽɀˉ̤�Юɭ̤ɭ�ʓˉɡʴ̸ɧɭ�
̯ʎɭ�̚ ̝˝ɧ̸ɡ̯̤�̋ ʄ�ʄ˝̸ˉɧɀ̯ʓ˝ˉɀʴ�ʓˉ͔ɭ̤̯ʽɭˉ̯̤�ʓˉ�
̸̤ɡʎ�̯ ʎʓˉʅ̤�ɀ̤�̋ ̸̝�̝ ʓɡʎ�ʓˉɧʓʅɭˉ˝̸̤�ɡ̸ʴ̸̯̝ɭ̤�
ʽ˝ɧɭ̝ˉ�ʽ̸ʴ̯ʓɡ̸ʴ̸̯̝ɀʴʓ̤ʽ� ̯ʎɭ�͔ʓ̸̤ɀʴ�ɀˉɧ�
̚ɭ̝ʄ˝̝ʽʓˉʅ�ɀ̝̯̤�˝̸̝�ʴɭʅɀʴ�ɀˉɧ�̝ɭʅ̸ʴɀ̯˝̝͛�
̸̤̯̝ɡ̸̯̝ɭ̤�ɭɧ̸ɡɀ̯ʓ˝ˉ�ɀˉɧ�ʎɭɀʴ̯ʎ�ʄɀɡʓʴʓ̯ʓɭ̤�
̤̤̯͛ɭʽ̤�̤ ̸̚̚˝̝̯ʓˉʅ�̝ ɭ̤ɭɀ̝ɡʎ�ɀˉɧ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�
ɭɡ˝ˉ˝ʽʓɡ�ɀˉɧ�̤˝ɡʓɀʴ�ʓˉʄ̝ɀ̸̤̯̝ɡ̸̯̝ɭ�̚ʎ̤͛ʓ
ɡɀʴ�ɀˉɧ�пˉɀˉɡʓɀʴ�ɡɀ̚ʓ̯ɀʴ�̚ ˝ʴʓɡ͛�ʄ̝ɀʽɭ͕˝̝ʯ̤�
̯ʎɀ̯�̝̚˝ʽ˝̯ɭ�ʄ̝ɭɭɧ˝ʽ�ɀˉɧ�ɭɡ˝ˉ˝ʽʓɡ�̤ɭɡ̸
̝ʓ̯͛�ɀˉɧ�͕˝̝ʯʓˉʅ�ɡ˝ˉɧʓ̯ʓ˝ˉ̤�̯ʎɀ̯�̸̤̚̚˝̝̯�
ʎ̸ʽɀˉ�ɧʓʅˉʓ̯ ͛১
Rˉ͔ɭ̤̯ʽɭˉ̯̤� ʓˉ� ˉɀ̯ʓ˝ˉɀʴ� ɭˉɧ˝͕ʽɭˉ̯̤�

̤ʎ˝̸ʴɧ�ɠɭ�ɧɭ̤ʓʅˉɭɧ�̯˝�ɭ͚̚ɀˉɧ�˝̚̚˝̸̝̯ˉʓ̯͛�
ɀˉɧ�ɭˉʎɀˉɡɭ�̯ʎɭ�ʄ̝ɭɭɧ˝ʽ�˝ʄ�ɀʴʴ��̸̤̯̝ɀʴʓɀˉ̤�
ʓˉɡʴ̸ɧʓˉʅ�̯ʎ˝̤ɭ�ˉ˝̯�͛ɭ̯�ɠ˝̝ˉ�̯˝�ɡʎ˝˝̤ɭ�ɀ�
life they will have reason to value.
"ɀ̚ɀɠʓʴʓ̯͛�ɧɭ̝̚ʓ͔ɀ̯ʓ˝ˉ�̚ ̝˝͔ʓɧɭ̤�ɀ�̚ ˝͕ɭ̝

ʄ̸ʴ�ɭ͚̚ʴɀˉɀ̯ʓ˝ˉ�ʄ˝̝�ɭ͚̯̝ɭʽɭ�ʓˉɭΌ̸ɀʴʓ̯ ͛�D˝̝�
ɭ͚ɀʽ̚ʴɭ�ʓˉɧʓʅɭˉ˝̸̤�ɧʓ̤ɀɧ͔ɀˉ̯ɀʅɭ�ʓ̤�˝͔ɭ̝
͕ʎɭʴʽʓˉʅʴ͛�ɀ�ɡ˝ˉ̤ɭΌ̸ɭˉɡɭ�̋ ʄ�ɀ�ɹ ɀɡʯ�̋ ʄ�ɀɡɡɭ̤̤�
̯˝�̯ʎɭ�ˉɀ̯ʓ˝ ઑ̤̄�ɭˉɧ˝͕ʽɭˉ̯̤�ɠ˝̯ʎ�ˉɀ̸̯̝ɀʴ�
ɀˉɧ�ɡ̝ɭɀ̯ɭɧ
�ˉɧ� ˝̸̝� ɀ̚̚ɀʴʴʓˉʅ� ̝ɭɡ˝̝ɧ� ˝ʄ� ̤̚ɭɡʓɭ̤�

ɭ͚̯ʓˉɡ̯ʓ˝ˉ� ɡ˝ˉ̤̯ʓ̸̯̯ɭ̤� ɀˉ˝̯ʎɭ̝� ʄ˝̝ʽ� ˝ʄ�
ɡɀ̚ɀɠʓʴʓ̯͛� ɧɭ̝̚ʓ͔ɀ̯ʓ˝ˉ�͕ʓ̯ʎ� ʅɭˉɭ̝ɀ̯ʓ˝ˉɀʴ�
ɧʓ̤̯̝ʓɠ̸̯ʓ˝ˉɀʴ� ɡ˝ˉ̤ɭΌ̸ɭˉɡɭ� ɠɭɡɀ̸̤ɭ� ˝ʄ�
̤̚ɭɡʓɭ̤�ɭ͚̯ʓˉɡ̯ʓ˝ˉ�̯ʎɭ�̝̚ɭ̤ɭˉ̯�ʅɭˉɭ̝ɀ̯ʓ˝ˉ�
ɀˉɧ�ɀʴʴ�ʄ̸̸̯̝ɭ�ʅɭˉɭ̝ɀ̯ʓ˝ˉ̤�ʎɀ͔ɭ�ɠɭɭˉ�ɧɭˉʓɭɧ�
ɀɡɡɭ̤̤�̯˝�ˉɀ̯ʓ˝ˉɀʴ�ɭˉɧ˝͕ʽɭˉ̯̤�̯˝�͕ʎʓɡʎ�
̚ɀ̤̯�ʅɭˉɭ̝ɀ̯ʓ˝ˉ̤�ʎɀɧ�ɀɡɡɭ̤̤২

ਞા�ɀ̯ʓ˝ˉɀʴ�ɭˉɧ˝͕ʽɭˉ̯̤�ɀ̝ɭ�ˉ˝̯�̯ʎɭ�̤˝ʴɭ�ɧɭ̯ɭ̝ʽʓˉɀˉ̯̤�˝ʄ�ɭɡ˝ˉ˝ʽʓɡ�̤˝ɡʓɀʴ�ɀˉɧ�ɭˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ�˝̸̯ɡ˝ʽɭ̤�˝ʄ�
ɡ˝̸̝̤ɭ�.͚̯ɭ̝ˉɀʴ�ɧ̝ʓ͔ɭ̝̤�ɀˉɧ�̤ ʎɀ̚ɭ̝̤�ɀʴ̤˝�ʓʽ̚ɀɡ̯�̄ ɀ̯ʓ˝ˉɀʴ�̋ ̸̯ɡ˝ʽɭ̤��˝̯ɀɠʴɭ�ɀʽ˝ˉʅ�ɡ̸̝̝ɭˉ̯�̤ ʎɀ̚ɭ̝̤�̋ ʄ��̸̤̯̝ɀʴʓɀˉ�
˝̸̯ɡ˝ʽɭ̤�ɀ̝ɭ�̯ ʎɭ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�ɀˉɧ�ɡ˝ʽʽ̸ˉʓɡɀ̯ʓ˝ˉ̤�̝ ɭ͔˝ʴ̸̯ʓ˝ˉ�ʅʴ˝ɠɀʴ�ɡʴʓʽɀ̯ɭ�ɡʎɀˉʅɭ�ɀˉɧ�̯ ʎɭ�ʓˉɧ̸̤̯̝ʓɀʴʓ̤ɀ̯ʓ˝ˉ�
ɀˉɧ�̸̝ɠɀˉʓ̤ɀ̯ʓ˝ˉ�˝ʄ�"ʎʓˉɀ��ˉɧ�˝̸̯ɡ˝ʽɭ̤�ɀ̝ɭ�ʓʽ̚ɀɡ̯ɭɧ�̯˝˝�ɠ͛�ɀʴʴ�̯ʎɭ�ɡ̸̝̝ɭˉ̯�̚˝ʴʓɡ͛�̤ɭ̯̯ʓˉʅ̤�˝ʄ�ʅ˝͔ɭ̝ˉʽɭˉ̯�
˝ˉʴ͛�̤˝ʽɭ�˝ʄ�͕ʎʓɡʎ�͕˝̸ʴɧ�̝̚˝̚ɭ̝ʴ͛�ɠɭ�ɡʎɀ̝ɀɡ̯ɭ̝ʓ̤ɭɧ�ɀ̤�ʄ˝̸ˉɧɀ̯ʓ˝ˉɀʴ�ʓˉ͔ɭ̤̯ʽɭˉ̯̤
ਟાЮɭ�ɭˉɧ˝͕ʽɭˉ̯�ʓˉ�̯ʎʓ̤�ʴɀ̯̯ɭ̝�ɡɀ̤ɭ�ʽʓʅʎ̯�ɠɭ�̯ʎ˝̸ʅʎ̯�˝ʄ�ɀ̤�̯ʎɭ�˝̚̚˝̸̝̯ˉʓ̯͛�̯˝�ɀ̝̚̚ɭɡʓɀ̯ɭ�ੲ̯ʎɀ̯�ʓ̤�̯˝�ɧɭ̝ʓ͔ɭ�
̤͛̚ɡʎʓɡ�͔ɀʴ̸ɭ�ʄ̝˝ʽੳ�̯ʎɭ�ɭ͚ʓ̤̯ɭˉɡɭ�˝ʄ�̯ʎɭ�̤̚ɭɡʓɭ̤�ˉ˝͕�ɭ͚̯ʓˉɡ̯��̤��ʽɀ̝̯͛ɀ�Ûɭˉ�ੲੳ�̝ɭʽʓˉɧ̤�̸̤�ʓˉ�̯ʎɭ�ʴ˝̤̤�
˝ʄ�ɀ�̤̚ɭɡʓɭ̤�̯ʎɭ̝ɭ�ʓ̤�ɀ�ʴ˝̤̤�˝ʄ�˝̚̚˝̸̝̯ˉʓ̯͛�̯˝�ɀ̝̚̚ɭɡʓɀ̯ɭ�ʓ̯̤�ɭ͚ʓ̤̯ɭˉɡɭ��ˉɧ�ʓˉ�̯ʎɀ̯�ʴ˝̤̤�˝ʄ�˝̚̚˝̸̝̯ˉʓ̯͛�̯ʎɭ̝ɭ�ʓ̤�ɀ�
ʴ˝̤̤�˝ʄ�ʄ̝ɭɭɧ˝ʽ�ɀ�ʴ˝̤̤�˝ʄ�ʄ̝ɭɭɧ˝ʽ�̯˝�ʎɀ͔ɭઃ˝̝�̤ɀʄɭʅ̸ɀ̝ɧઃ͕ʎɀ̯�ੲ͕ɭੳ�͔ɀʴ̸ɭ�ɀˉɧ�̯˝�͕ʎʓɡʎ�ੲ͕ɭੳ�ʎɀ͔ɭ�̝ɭɀ̤˝ˉ�̯˝�
ɀ̯̯ɀɡʎ�ʓʽ̚˝̝̯ɀˉɡɭએ

�ʄ�ɡ˝̸̝̤ɭ�ɭΌ̸ɀʴʓ̯͛�˝ʄ�ɀɡɡɭ̤̤�̯˝�ˉɀ̯ʓ˝ˉɀʴ�
ɭˉɧ˝͕ʽɭˉ̯̤�ɧ˝ɭ̤�̄ ˝̯�̄ ɭɡɭ̤̤ɀ̝ʓʴ͛�̔ ɭɀˉ�̯ ʎɀ̯�
all citizens will have the same opportunity 
ɀˉɧ�ʄ̝ɭɭɧ˝ʽ�̯˝�ɡʎ˝˝̤ɭ�ɀ�ʴʓʄɭ�̯ʎɭ͛�͕ʓʴʴ�ʎɀ͔ɭ�
̝ɭɀ̤˝ˉ�̯˝�͔ɀʴ̸ɭ�!̸̯�ɀ�ʴɀɡʯ�˝ʄ�ɭΌ̸ɀʴ�ɀɡɡɭ̤̤�
̸ˉʴɭ̤̤� ʓ̯� ʓ̤� ɡɀʴʓɠ̝ɀ̯ɭɧ� ̯˝� ɡ˝ʽ̚ɭˉ̤ɀ̯ɭ� ʄ˝̝�
ɀʴʴ�ʓˉ̤̯ɀˉɡɭ̤�˝ʄ�ʓˉˉɀ̯ɭ�ɧʓ̤ɀɧ͔ɀˉ̯ɀʅɭ�ੲʓˉ�ɀ�
ʽɀˉˉɭ̝� ̯ʎɀ̯�͕˝̸ʴɧ�ɠɭ� ʄɀ͔˝̸̝ɭɧ�ɠ͛� f˝ʎˉ�
Ôɀ͕ʴ̤�ੲঢ়ੳ�ʄ˝̝�ɭ͚ɀʽ̚ʴɭੳ�ɧ˝ɭ̤�ʽɭɀˉ�̯ʎɀ̯�
̤˝ʽɭ�͕ ʓʴʴ�ɠɭ�ɧɭˉʓɭɧ�̯ ʎɭ�ɡɀ̚ɀɠʓʴʓ̯͛�̯ ˝�ɡʎ˝˝̤ɭ�
ɀ�ʴʓʄɭ�˝ʄ�͔ɀʴ̸ɭ�Юʓ̤�ʄ˝̝ʽ�˝ʄ�ɡɀ̚ɀɠʓʴʓ̯͛�ɧɭ̚
̝ʓ͔ɀ̯ʓ˝ˉ�̤ʎ˝̸ʴɧ�ɠɭ�ɀ̤̤ɭ̤̤ɭɧ�ɠ˝̯ʎ�̤̚ɀ̯ʓɀʴʴ͛�
ੲɀ̤�ɀʽ˝ˉʅ�ɧʓаɭ̝ɭˉ̯�ʅ̝˝̸̤̚�ʓˉ�̤˝ɡʓɭ̯ ͛�ʄ˝̝�
ɭ͚ɀʽ̚ʴɭੳ� ɀˉɧ� ̯ɭʽ̚˝̝ɀʴʴ͛� ̤̚ɭɡʓпɡɀʴʴ ͛� ʓˉ�
ʓˉ̯ɭ̝ʅɭˉɭ̝ɀ̯ʓ˝ˉɀʴ�̯ɭ̝ʽ̤

Юɭ�ʄ˝̸ˉɧɀ̯ʓ˝ˉɀʴ�̝˝ʴɭ�̚ʴɀ͛ɭɧ�ɠ͛��
ˉɀ̸̯̝ɀʴ�ɡɀ̚ʓ̯ɀʴ

M̸ʽɀˉ� ̝̚˝ʅ̝ɭ̤̤�ʽɭɀ̸̤̝ɭɧ� ʓˉ� ɭɡ˝ˉ˝ʽʓɡ�
˝̝�ɠ̝˝ɀɧɭ̝� ̤˝ɡʓɀʴ� ̯ɭ̝ʽ̤�ʎɀ̤� ̝ɭʴʓɭɧ�̸̚˝ˉ�
ʽ˝ɧɭʴ̤�˝ʄ�ʓˉɧ̸̤̯̝ʓɀʴ�̝̚˝ɧ̸ɡ̯ʓ˝ˉ�ʓˉɡʴ̸ɧʓˉʅ�
ɀʅ̝ʓɡ̸ʴ̸̯̝ɭ�ɠɀ̤ɭɧ�˝ˉ�̯ʎɭ�ɭ͚̯̝ɀɡ̯ʓ˝ˉ�˝ʄ�ˉ˝ˉ
renewable raw materials like iron ore, coal 
ɀˉɧ�ʅɀ̤�ɀˉɧ�̯ʎɭ�ɀɠ̤˝̝̯̚ʓ˝ˉ�˝ʄ�ɀ�̤̯̝ɭɀʽ�˝ʄ�
ɭɡ˝̤̤̯͛ɭʽ�̤ ɭ̝͔ʓɡɭ̤એ�ɧɭ̝ʓ͔ɭɧ�ʄ̝˝ʽ�̯ ʎʓˉʅ̤�ɹ ʓʯɭ�
fresh water, forests, marine life, arable soils, 
ɀˉɧ�͔ɀ̝ʓ˝̸̤�ˉɀ̸̯̝ɀʴ�͕ɀ̤̯ɭ�ɀɠ̤˝̝ɠɭ̝̤
How might we assess whether human 
progress, relying upon these modes of 
development, is sustainable?
Юɭ�!̸̝ˉɧ̯ʴɀˉɧ�Ôɭ̚˝̝̯�ੲঢ়ড়ੳ�ʄ̝ɀʽɭɧ�̤ ̸̤

̯ɀʓˉɀɠʴɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�ʓˉ�ʓˉ̯ɭ̝ʅɭˉɭ̝ɀ̯ʓ˝ˉɀʴ�
ɭΌ̸ʓ̯͛�̯ɭ̝ʽ̤�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�̯ʎɀ̯�ɧɭ̝̚ʓ͔ɭ̤�
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ʄ̸̸̯̝ɭ�ʅɭˉɭ̝ɀ̯ʓ˝ˉ̤�˝ʄ� ̯ʎɭ�ɀɠʓʴʓ̯͛� ̯˝�ʽɭɭ̯�
their needs�ɡɀˉˉ˝̯�ɠɭ�ɡ˝ˉ̤ʓɧɭ̝ɭɧ�̤ ̸̤̯ɀʓˉɀɠʴɭ
Rˉ�ɀˉ�ɀɧɧ̝ɭ̤̤�ɭɡ˝ˉ˝ʽʓ̤̯�Ô˝ɠɭ̝̯�Û˝ʴ˝͕�

ੲঢ়ঢ়ੳ�˝аɭ̝ɭɧ�̯ʎɭ�̚ɭ̝̤̚ɭɡ̯ʓ͔ɭ�̯ʎɀ̯�̸̤̤̯ɀʓˉ
ɀɠʓʴʓ̯͛�ʓ̤�ੲɀ�ʽ˝̝ɀʴੳ�˝ɠʴʓʅɀ̯ʓ˝ˉ�̯˝�ɡ˝ˉɧ̸ɡ̯�
ourselves so that we leave to the future the 
option or the ȫȊˤȊȫɝ˹̥ to be as ̟ȷɾɾ�ʧκ as we 
ɀ̝ɭએ�ੲʽ͛�ɭʽ̚ʎɀ̤ʓ̤ੳ
Ю̸̤� Û˝ʴ˝ ͕� ̯˝˝� ɡ˝̸ɡʎɭ̤� ̸̤̤̯ɀʓˉɀɠʴɭ�
ɧɭ͔ɭʴ˝̚ʽɭˉ̯� ʓˉ� ʓˉ̯ɭ̝ʅɭˉɭ̝ɀ̯ʓ˝ˉɀʴ� ɭΌ̸ʓ̯͛�
̯ɭ̝ʽ̤�!̸̯�ʎʓ̤�ɡ˝ˉɡɭ̯̚�˝ʄ�͕ɭʴʴɠɭʓˉʅ�ʅ˝ɭ̤�
ɠɭ͛˝ˉɧ�ʎ̸ʽɀˉ�needs�R̯�ʓˉɡʴ̸ɧɭ̤�ɀˉ�ɀ̝̚̚ɭ
ciation of environmental amenity, or what 
ʎɭ�ɡɀʴʴ̤�˝̸̝�ɧɭ̤ʓ̝ɭ�ʄ˝̝�̸ˉ̤̚˝ʓʴɭɧ�ˉɀ̸̯̝ɭએ

Solow notes, reasonably, that when we 
̯ʎʓˉʯ�ɀɠ˝̸̯�˝̸̝�˝͕ˉ�͕ɭʴʴɠɭʓˉʅ�˝̝�̯ʎɀ̯�˝ʄ�
˝̸̝�ʄɀʽʓʴ ͛�̋ ̸̝�ɡ˝ʽʽ̸ˉʓ̯ ͛�̋ ̝�ɭ͔ɭˉ�̯ ʎɭ�͕ ɭʴʴ
ɠɭʓˉʅ�˝ʄ�̯ʎɭ�̝̚ɭ̤ɭˉ̯�ʅɭˉɭ̝ɀ̯ʓ˝ˉ�͕ɭ�̤ʎ˝̸ʴɧ�
̝ɭɡ˝ʅˉʓͥɭ� ̯ʎɀ̯� ɧʓаɭ̝ɭˉ̯� ɀʽɭˉʓ̯ʓɭ̤� ̝ɭɀʴʴ͛�
ɀ̝ɭ�̯˝�̤˝ʽɭ�ɭ͚̯ɭˉ̯�̸̤ɠ̤̯ʓ̸̯̯ɀɠʴɭ�ʄ˝̝�˝ˉɭ�
ɀˉ˝̯ʎɭ ̝એ�Ю̸̤�͕ ɭ�̔ ʓʅʎ̯�̤ ɭɭ�ɀˉ�̋ ̚̚˝̸̝̯ˉʓ̯͛�
ʄ˝̝�ɭˉʎɀˉɡɭɧ�͕ ɭʴʴɠɭʓˉʅ�ʓˉ�̯ ̝ɀɧʓˉʅ˝а�̤ ˝ʽɭ�
amount of environmental amenity, some 
ɡʎ̸ˉʯ�̋ ʄ�̄ ɀ̸̯̝ɀʴ�ɡɀ̚ʓ̯ɀʴ�ʄ˝̝�ɭɡ˝ˉ˝ʽʓɡ�ɀˉɧ
˝̝� ̤˝ɡʓɀʴ� ɀɧ͔ɀˉɡɭʽɭˉ̯� D˝̝� ɭ͚ɀʽ̚ʴɭ�͕ɭ�
ʽʓʅʎ̯�ɡʎ˝˝̤ɭ�̯˝�̸̤ɠ̤̯ʓ̸̯̯ɭ�ɀ�͛ɭɀ̝ઑ̤�̸̤̚̚ʴ͛�
˝ʄ�п̝ɭ͕˝˝ɧ�ʄ˝̝�̯ʎɭ�ɭˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ�ɀʽɭˉʓ̯͛�
ɧɭ̝ʓ͔ɭɧ�ʄ̝˝ʽ�ɀ�͛ɭɀ̝˝ʴɧ�ɭ̸ɡɀʴ̯͛̚
Юɭ̤ɭ�ɀ̝ɭ� ̯ʎɭ� ̤˝̝̯̤�˝ʄ� ɡʎ˝ʓɡɭ̤�ʎ̸ʽɀˉ̤�

ʎɀ͔ɭ�ɠɭɭˉ�̔ ɀʯʓˉʅ�ʄ˝̝�ɡɭˉ̸̯̝ʓɭ̤�ɡʎ˝˝̤ʓˉʅ�̯ ˝�
̚ʴ̸ˉɧɭ̝�̯ ʎɭ�ɭˉ͔ʓ̝˝ˉʽɭˉ̯�ʓˉ�̯ ʎɭ�ʓˉ̯ɭ̝ɭ̤̯̤�̋ ʄ�
ɭɡ˝ˉ˝ʽʓɡ�ɀˉɧ�̤˝ɡʓɀʴ�̝̚˝ʅ̝ɭ̤̤�˝ʄ�ʓˉɧʓ͔ʓɧ̸
ɀʴ̤�ʄɀʽʓʴʓɭ̤�ɀˉɧ�ɡ˝ʽʽ̸ˉʓ̯ʓɭ̤�R̯ઑ̤�ɠɭɭˉ�̯ ʎɭ�
̝ɀ̯ʓ˝ˉɀʴ�̯ ʎʓˉʅ�̯ ˝�ɧ˝�ɀˉ�ɭɀ̤͛�ɡʎ˝ʓɡɭ�̯ ˝�̔ ɀʯɭ�
ɀоɭ̝�ɀʴʴ�ʓ̯ઑ̤�̄ ˝̯�̤ ˝ʽɭ̯ʎʓˉʅ�ɀˉ͛�̋ ʄ�̸ ̤�ʎɀ̤�ʎɀɧ�
to pay for, until now.
æ˝ɧɀ ͛� ɀʴʴ� ̯ʎɭ� ɭɡ˝̤̤̯͛ɭʽ� ̤ɭ̝͔ʓɡɭ̤� ̸̤̚

̚ʴʓɭɧ�ɠ͛�ˉɀ̸̯̝ɭ�̯ʎɀ̯�ɀ̝ɭ�ɡ̝ʓ̯ʓɡɀʴ�̯˝�ʎ̸ʽɀˉ�
ɧɭ͔ɭʴ˝̚ʽɭˉ̯�ɀ̝ɭ� ʄɀɡʓˉʅ�ɀ� ̤ɭ̯�˝ʄ� ɭ͚̯̝ɭʽɭ�

ਠાíˉʓ̯ɭɧ��ɀ̯ʓ˝ˉ̤�"˝ˉʄɭ̝ɭˉɡɭ�˝ˉ�.ˉ͔ʓ̝˝ˉʽɭˉ̯�ɀˉɧ�(ɭ͔ɭʴ˝̚ʽɭˉ̯�ੲí�".(ੳ�Ôʓ˝�ɧɭ�fɀˉɭʓ̝˝�!̝ɀͥʓʴ�ৗં�f̸ˉɭ�
ঢ়ঢ়�ʎ̯̯̤͕͕̚ ̸͕ˉ˝̝ʅɭˉɡ˝ˉʄɭ̝ɭˉɡɭ̤ɭˉ͔ʓ̝˝ˉʽɭˉ̯̝ʓ˝ঢ়ঢ়ʎ̯̯̤͕͕̚ ̸͕ˉ˝̝ʅɭˉɡ˝ˉʄɭ̝ɭˉɡɭ̤ɭˉ͔ʓ̝˝ˉʽɭˉ̯̝ʓ˝ঢ়ঢ়.
ਘਗાÛɭɭ�ੲMɭˉ̝͛�ɭ̯�ɀʴ�ৗੳ�੶.ɧ

ɡʎɀʴʴɭˉʅɭ̤� ʄ̝˝ʽ� ɡʴʓʽɀ̯ɭ� ɡʎɀˉʅɭ� ʴ˝̤̤� ˝ʄ�
ɠʓ˝ɧʓ͔ɭ̝̤ʓ̯ ͛�ɧɭʄ˝̝ɭ̤̯ɀ̯ʓ˝ˉ�ɀˉɧ�̯ ʎɭ�ɡ˝ʴʴɀ̤̚ɭ�
˝ʄ�ɭɡ˝̤̤̯͛ɭʽ�ʄ̸ˉɡ̯ʓ˝ˉʓˉʅ
Юɭ̤ɭ� ɡʎɀʴʴɭˉʅɭ̤� ̚˝̤ɭ� ɭ͚ʓ̤̯ɭˉ̯ʓɀʴ� ̝ʓ̤ʯ̤�

̯˝� ɠ̸̤ʓˉɭ̤̤ɭ̤� ɭɡ˝ˉ˝ʽʓɭ̤� ɀˉɧ� пˉɀˉɡʓɀʴ�
̤̤̯͛ɭʽ̤�ɭ͔ɭ̝͕͛ʎɭ̝ɭ�˝ˉ�.ɀ̝̯ʎ�.ʽ̚ʴ˝͛ʽɭˉ̯�
˝̚̚˝̸̝̯ˉʓ̯ʓɭ̤�ɀ̝ɭ�ɠɭʓˉʅ�ʓʽ̚ɀɡ̯ɭɧ�ɀˉɧ�̝̚˝
ɧ̸ɡ̯ʓ͔ʓ̯͛�̸ ˉɧɭ̝ʽʓˉɭɧ��ɡɡ̸ʽ̸ʴɀ̯ɭɧ�̤ ̯˝̝ɭ̤�
˝ʄ�̔ ɀ̯ɭ̝ʓɀʴ�ɀˉɧ�пˉɀˉɡʓɀʴ�͕ ɭɀʴ̯ʎ�ɀ̝ɭ�ɭ͚̚˝̤ɭɧ�
̯˝�ˉɀ̸̯̝ɭ�̝ʓ̤ʯ̤�̤˝�ɭ͚̯̝ɭʽɭ�ɀ̤�̯˝�ɠɭ�̸ˉʓˉ̸̤̝
ɀɠʴɭ�M̸ʽɀˉ�ɡ̸ʴ̸̯̝ɭ̤�ʴʓ͔ɭʴʓʎ˝˝ɧ̤�ɀˉɧ�ʴʓ͔ɭ̤�
ɀ̝ɭ�ɠɭʓˉʅ�ʴ˝̤̯
Û˝�ʽ̸ɡʎ�ʄ˝̝�̸̤̤̯ɀʓˉɀɠʴɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯
Юɭ�ঢ়ঢ়�Ôʓ˝�.ɀ̝̯ʎ�Û̸ʽʽʓ̯�ɡ˝ˉɡɭ̸̯̚ɀʴ

ʓ̤ɭɧ�̯ ʎɭ�̤ ̸̤̯ɀʓˉɀɠʓʴʓ̯͛�ɡʎɀʴʴɭˉʅɭ�ʓˉ�̯ ɭ̝ʽ̤�̋ ʄ�
ʓˉ̯ɭʅ̝ɀ̯ʓˉʅ�ɀˉɧ�balancing economic, social 
ɀˉɧ�ɭˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ�ɡ˝ˉɡɭ̝ˉ̤�ʓˉ�̔ ɭɭ̯ʓˉʅ�̋ ̸̝�
ˉɭɭɧ̤એ�ੲʽ͛�ɭʽ̚ʎɀ̤ʓ̤ੳ৩
Юʓ̤�ʄ̝ɀʽʓˉʅ�ʎɀ̤�ˉɭ͔ɭ̝�ʽɀɧɭ�̤ɭˉ̤ɭ
Ċɭ�̤ ʎ˝̸ʴɧ�ʎɀ͔ɭ�ɠɭɭˉ�ɡ˝ˉ̸̤̯̝ɡ̯ʓˉʅ�̔ ˝ɧɭʴ̤�

˝ʄ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�̯ʎɀ̯�ɀɡʯˉ˝͕ʴɭɧʅɭ�̯ʎɭ�ɠʓ˝
physical limits�̋ ʄ�ɀ�пˉʓ̯ɭ�̚ ʴɀˉɭ̯�̔ ˝ɧɭʴ̤�̯ ʎɀ̯�
̝ɭɡ˝ʅˉʓ̤ɭ�̯ʎɀ̯�̯ʎ˝̤ɭ�ʴʓʽʓ̯̤�ɡ˝ˉ̤̯ʓ̸̯̯ɭ�ɀ�̤ɭ̯�
of immutable constraints�ɀаɭɡ̯ʓˉʅ�ʽ˝ɧɭ̤�
˝ʄ�ʎ̸ʽɀˉ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�̯ʎɀ̯�̯ʎɭ�̤̯ɀ̯ɭ�˝ʄ�
̯ʎɭ�ɭˉ͔ʓ̝˝ˉʽɭˉ̯�ʓ̤�ˉ˝̯�ʽɭ̝ɭʴ͛�˝ˉɭ�ɀʽ˝ˉʅ�
many ȫɘʧɝȫȷ�̞Ȋ˧ɝȊȪɾȷˮ� ̯ʎɀ̯�ʎ̸ʽɀˉ̤�ʽʓʅʎ̯�
̚ʴɀ͛�ɀ̝˝̸ˉɧ�͕ ʓ̯ʎ�ʓˉ�͔ ɀ̝ʓ˝̸̤�̯̝ɀɧɭ˝а̤એ�ɀˉɧ�
ɠɀʴɀˉɡʓˉʅએ�ɀɡ̯̤�̋ ͔ɭ̝�ɀˉɧ�̋ ͔ɭ ̝�͕ ʓ̯ʎ˝̸̯�ɭˉɧ
Rˉ� ɭʽɠ̝ɀɡʓˉʅ� ̯ʎɭ� ʴɀˉʅ̸ɀʅɭ�˝ʄ� ɠɀʴɀˉɡ

ʓˉʅએ�ɀˉɧ�̯̝ɀɧɭ˝а̤એ�̚˝ʴʓɡ͛�ʽɀʯɭ̝̤�ʎɀ͔ɭ�
ɀɡɡɭ̯̚ɭɧ�̯ʎɭ�ˉ˝̯ʓ˝ˉ�̯ʎɀ̯�ʎ̸ʽɀˉ�ɧɭ͔ɭʴ˝̚
ʽɭˉ̯�̝ɭ̤̯̤�˝ˉ�̯ʎɭ�ɡ˝ˉ̯ʓˉ̸ʓˉʅ�̚ʴ̸ˉɧɭ̝�˝ʄ�
ˉɀ̸̯̝ɀʴ�ɡɀ̚ʓ̯ɀʴ�R̯�ʓ̤�͕ ɭʴʴ�̚ ɀ̤̯�̯ ʓʽɭ�͕ ɭ�̸ ˉɧɭ̝
̤̯˝˝ɧ� ̯ʎɀ̯� ̤ɭɡ̸̝ʓˉʅ�ɭɡ˝ˉ˝ʽʓɡ�ɀˉɧ� ̤˝ɡʓɀʴ�
ɧɭ͔ɭʴ˝̚ʽɭˉ̯�̝ɭ̤̯̤�̸̚˝ˉ�̯ʎɭ�̝ɭɠ̸ʓʴɧʓˉʅ�˝ʄ�
ˉɀ̸̯̝ɀʴ�ɡɀ̚ʓ̯ɀʴ�̄ ˝̯�ʓ̯̤�ɡ˝ˉ̯ʓˉ̸ʓˉʅ�̚ ʴ̸ˉɧɭ ̝ৡয়
Юʓ̤�ʓ̤�ɀ�̔ ɀ̯̯ɭ̝�̋ ʄ�̚ ̝ʓʽɀ̝͛�ɧʓ̤̯̝ʓɠ̸̯ʓ˝ˉɀʴ�

ʓʽ̚˝̝̯ɀˉɡɭ�Юɭ�̝ɭɠ̸ʓʴɧʓˉʅ�˝ʄ�ˉɀ̸̯̝ɀʴ�ɡɀ̚ʓ
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̯ɀʴ�˝оɭˉ�̝ɭʄɭ̝̝ɭɧ�̯˝�̯ʎɭ̤ɭ�ɧɀ̤͛�ɀ̤�ˉɀ̸̯̝ɭ�
̚˝̤ʓ̯ʓ͔ɭએ�̝̚˝͔ʓɧɭ̤�ɀˉ�˝̚̚˝̸̝̯ˉʓ̯͛�ʄ˝̝�̯ʎʓ̤�
ʅɭˉɭ̝ɀ̯ʓ˝ˉ�̯˝�ɀд̝ʽ�ʓ̯̤�ʽ˝̝ɀʴ�˝ɠʴʓʅɀ̯ʓ˝ˉ�
̯˝� ʄ̸̸̯̝ɭ� ʅɭˉɭ̝ɀ̯ʓ˝ˉ̤� ̯˝� ɭˉ̸̤̝ɭ� ̯ʎɀ̯� ʓˉ�
Û˝ʴ˝͕ઑ̤�͕˝̝ɧ̤�͕ɭ�ʴɭɀ͔ɭ�̯˝�̯ʎɭ�ʄ̸̸̯̝ɭ�̯ʎɭ�
˝̯̚ʓ˝ˉ�˝̝�̯ʎɭ�ɡɀ̚ɀɡʓ̯͛�̯˝�ɠɭ�ɀ̤�͕ɭʴʴ�˝а�ɀ̤�
͕ɭ�ɀ̝ɭએ

Юɭ�ʄ̸ˉɡ̯ʓ˝ˉɀʴ�ɧʓ̤̯̝ʓɠ̸̯ʓ˝ˉ�˝ʄ�ʓˉɡ˝ʽɭ
An obvious feature of the capitalist system 
ʓ̤�̯ʎɀ̯�ʓ̯�̯ɭˉɧ̤�̯˝�ʅɭˉɭ̝ɀ̯ɭ�ɀˉ�˝ˉʅ˝ʓˉʅ�ɀɡɡ̸
ʽ̸ʴɀ̯ʓ˝ˉ�̋ ʄ�̚ ʎ̤͛ʓɡɀʴ�ɡɀ̚ʓ̯ɀʴ�̯ ʎ̝˝̸ʅʎ�̤ ɀ͔ʓˉʅ�
ɀˉɧ�ʓˉ͔ɭ̤̯ʽɭˉ̯�R̝˝ˉʓɡɀʴʴ ͛�̯ʎɭ�ʄɀɡ̯�̯ʎɀ̯�ʓ̯�
ʎɀ̤� ̯ɭˉɧɭɧ� ɀʴ̤˝� ̯˝� ɧɭʅ̝ɀɧɭ� ̯ʎɭ� ̤̯˝ɡʯ� ˝ʄ�
ˉɀ̸̯̝ɀʴ�ɡɀ̚ʓ̯ɀʴ�ʎɀ̤�̝ ɭɡɭʓ͔ɭɧ�ʄɀ̝�ɹ ɭ̤̤�ɀ̯̯ɭˉ̯ʓ˝ˉ�
ʄ̝˝ʽ�ɭɡ˝ˉ˝ʽʓ̤̯̤�̯ʎɀˉ�̯ʎɭ�Ό̸ɭ̤̯ʓ˝ˉ�˝ʄ�͕ʎɀ̯�
̯ʎɭ�̝̚˝ɡɭ̤̤�˝ʄ�ɡɀ̚ʓ̯ɀʴ�ɀɡɡ̸ʽ̸ʴɀ̯ʓ˝ˉ�ɧ˝ɭ̤�
̯˝�̯ʎɭ�ɧʓ̤̯̝ʓɠ̸̯ʓ˝ˉ�˝ʄ�ʓˉɡ˝ʽɭ�ɀ̤�ɠɭ̯͕ɭɭˉ�
ɡɀ̚ʓ̯ɀʴʓ̤̯̤�ɀˉɧ�͕˝̝ʯɭ̝̤�Юʓ̤�ʄ̸ˉɡ̯ʓ˝ˉɀʴએ�
ɧʓ̤̯̝ʓɠ̸̯ʓ˝ˉ�̋ ʄ�ʓˉɡ˝ʽɭ�͕ ɀ̤�ɀ�̝ ɀ̯ʎɭ̝�̋ ɠ͔ʓ˝̸̤�
ʓˉ̯ɭ̝ɭ̤̯�˝ʄ�iɀ̝ʴ�vɀ̝͚
Rˉ�ʽ˝̝ɭ�̝ɭɡɭˉ̯�̯ʓʽɭ̤�̯ʎɭ�D̝ɭˉɡʎ�ɭɡ˝ˉ˝

ʽʓ̤̯�Ю˝ʽɀ̤� Ñʓʯɭ̯̯͛� ੲੳ� ʎɀ̤� ɀ̝ʅ̸ɭɧ�
that because the rate of return on capital 
ʎɀ̤� ̯͛̚ʓɡɀʴʴ͛� ɭ͚ɡɭɭɧɭɧ� ̯ʎɭ� ̝ɀ̯ɭ� ˝ʄ� ͕˝̝ʯ
ʄ˝̝ɡɭ�ʅ̝˝͕̯ʎ�͕ɭ�̤ʎ˝̸ʴɧ�ɭ͚̚ɭɡ̯�̯˝�̤ɭɭ�̯ʎɭ�
ɧʓ̤̯̝ʓɠ̸̯ʓ˝ˉ�˝ʄ�ʄɀɡ̯˝̝�ʓˉɡ˝ʽɭ̤�ɠɭɡ˝ʽʓˉʅ�
ʓˉɡ̝ɭɀ̤ʓˉʅʴ͛�ɠʓɀ̤ɭɧ�̯˝͕ɀ̝ɧ�ɡɀ̚ʓ̯ɀʴৡৡ
Đɭ̯�ʓˉ��̸̤̯̝ɀʴʓɀ�̯ʎɭ�ɀс̝ɭʅɀ̯ɭ�ɡɀ̚ʓ̯ɀʴ

ʴɀɠ˝̸̝�̝ ɀ̯ʓ˝�̤ ̯˝̚̚ɭɧ�ʅ̝˝͕ʓˉʅ�ɀɠ˝̸̯�ɀ�ɧɭɡɀɧɭ�
ɀʅ˝�ɀˉɧ�͕ ʎʓʴ̤̯�ʓ̯�ɭ͚̚ɭ̝ʓɭˉɡɭɧ�ɀ�ɠ̝ʓɭʄ�̚ ɭ̝ʓ˝ɧ�
˝ʄ�ʅ̝˝͕̯ʎ�̤ ̸ɠ̤ɭΌ̸ɭˉ̯ʴ ͛�ʎɀ̤�ɠɭɭˉ�ʄɀʴʴʓˉʅ�ʄ˝̝�
̤˝ʽɭ�͛ɭɀ̝̤�ˉ˝ ͕�Юʓ̤�ʓ̤�ɀ�ɡ˝ˉ̤ɭΌ̸ɭˉɡɭ�˝ʄ�
chronically weak business investment.
Юɭ� ɠɭʎɀ͔ʓ˝̸̝� ˝ʄ� �̸̤̯̝ɀʴʓɀઑ̤� ɀс̝ɭ
ʅɀ̯ɭ�ɡɀ̚ʓ̯ɀʴʴɀɠ˝̸̝�̝ɀ̯ʓ˝�ɡɀˉ� ʓˉ�̚ɀ̝̯�ɠɭ�
ɭ͚̚ʴɀʓˉɭɧ�ɠ͛�̯ʎɭ�̝ɭ̤˝̸̝ɡɭ̤�ɠ˝˝ʽ�!̸̯�̯ʎɀ̯�
ɠ˝˝ʽ�ʎɀ̤�ʎɀɧ�ɀˉ�ʓʽ̚ɀɡ̯�˝ˉ�̯ʎɭ�ʄ̸ˉɡ̯ʓ˝ˉɀʴ�
ɧʓ̤̯̝ʓɠ̸̯ʓ˝ˉ�˝ʄ�ʓˉɡ˝ʽɭ�̯ʎ̝˝̸ʅʎ�ɀ�̯̝ɀˉ̤ʽʓ̤

ਘਘાЮʓ̤�ʓ̤�ɀ̝ʓ̯ʎʽɭ̯ʓɡɀʴʴ͛�ʅ̸ɀ̝ɀˉ̯ɭɭɧ�ʓʄ�ɀʴʴ�̚ ̝˝п̯̤�ɀ̝ɭ�̝ ɭʓˉ͔ɭ̤̯ɭɧ�ੲ͕ʎʓɡʎ�ɡ˝ʓˉɡʓɧɭˉ̯ɀʴʴ ͛�ʓ̤�͕ ʎɀ̯�ʓ̤�ʓʽ̚ʴʓɭɧ�ɠ͛�Ñʎɭʴ̤̚ઑ�
ੲঢ়ੳ�ʅ˝ʴɧɭˉ�̸̝ʴɭ�˝ʄ�ɡɀ̚ʓ̯ɀʴ�ɀɡɡ̸ʽ̸ʴɀ̯ʓ˝ˉੳ�ɠ˝̯ʎ�ɡɀ̚ʓ̯ɀʴ�ɀˉɧ�ʴɀɠ˝̸̝�ɀ̝ɭ�̚ɀʓɧ�̯ʎɭʓ̝�͔ɀʴ̸ɭ�ʽɀ̝ʅʓˉɀʴ�̝̚˝ɧ̸ɡ̯̤�and 
̯ʎɭ�ੲɀɠ̤˝ʴ̸̯ɭ�͔ɀʴ̸ɭ�˝ʄ�̯ʎɭੳ�ɭʴɀ̤̯ʓɡʓ̯͛�˝ʄ�̸̤ɠ̤̯ʓ̸̯̯ʓ˝ˉ�ɠɭ̯͕ɭɭˉ�ɡɀ̚ʓ̯ɀʴ�ɀˉɧ�ʴɀɠ˝̸̝�ʓˉ�̝̚˝ɧ̸ɡ̯ʓ˝ˉ�ʓ̤�ʴɭ̤̤�̯ʎɀˉ�̸ˉʓ̯ ͛

̤ʓ˝ˉ�ʽɭɡʎɀˉʓ̤ʽ�̯ʎɀ̯�ɧ˝ɭ̤ ઑ̯̄�ɧɭ̚ɭˉɧ�ɀ̯�ɀʴʴ�
̸̚˝ˉ�ʓ̯̤�ʓʽ̚ɀɡ̯�˝ˉ�̯ʎɭ�ɀс̝ɭʅɀ̯ɭ�ɡɀ̚ʓ̯ɀʴ
labour ratio.

At the start of the 21st century, China 
ʎɀɧ�ɀɠ˝̸̯�˝ˉɭпоʎ�˝ʄ�̯ʎɭ�͕˝̝ʴɧઑ̤�̚˝̸̚ʴɀ
̯ʓ˝ˉ�Mɀ͔ʓˉʅ�ɠɭɭˉ�ɡʴ˝̤ɭɧ�˝а�ʄ̝˝ʽ�̯ʎɭ�̝ɭ̤̯�
˝ʄ� ̯ʎɭ�͕˝̝ʴɧ�ɭɡ˝ˉ˝ʽ͛�ʄ˝̝�̤˝ʽɭ�̯ʓʽɭ� ʓˉ�
̯ʎɭ�ʴɀ̤̯�Ό̸ɀ̝̯ɭ̝�˝ʄ�̯ʎɭ�th century it chose 
̯˝� ɭʽɠ̝ɀɡɭ�ʽɀ̝ʯɭ̯� ɭɡ˝ˉ˝ʽʓɡ̤� ɀˉɧ� ʓˉ̯ɭ̝
ˉɀ̯ʓ˝ˉɀʴ�̯̝ɀɧɭ�æ͕ɭˉ̯͛�͛ɭɀ̝̤�ʓˉ̯˝�̯ʎɭ�st 
ɡɭˉ̸̯̝͛�ʓ̯�ʎɀɧ�ɠɭɡ˝ʽɭ�̯ʎɭ�ʽɀʫ˝̝�̯̝ɀɧʓˉʅ�
̚ɀ̝̯ˉɭ̝�˝ʄ�ʽ˝̝ɭ�̯ʎɀˉ��ɡ˝̸ˉ̯̝ʓɭ̤�ɠɭʓˉʅ�
̯ʎɭ�ʴɀ̝ʅɭ̤̯�ˉɀ̯ʓ˝ˉɀʴ�̤˝̸̝ɡɭ�˝ʄ�ʓʽ̚˝̝̯̤�ʓˉ̯˝�
ɠ˝̯ʎ�̯ʎɭ�.̸̝˝̚ɭɀˉ�íˉʓ˝ˉ�ɀˉɧ�̯ʎɭ�íˉʓ̯ɭɧ�
Û̯ɀ̯ɭ̤��ˉɧ�ʓ̯�͕ ɀ̤�ɠ̸͛ʓˉʅ�̔ ˝̝ɭ�̯ ʎɀˉ�ɀ�̯ ʎʓ̝ɧ�
˝ʄ��̸̤̯̝ɀʴʓɀઑ̤�̯˝̯ɀʴ�ɭ͚̚˝̝̯̤
Û̯ɀˉɧɀ̝ɧ�ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�̯̝ɀɧɭ�̯ʎɭ˝̝͛�̝̚ɭ

ɧʓɡ̯̤�̯ʎɀ̯�ɀ�ʅʴ˝ɠɀʴ�̤ʎ˝ɡʯ�˝ʄ�̯ʎʓ̤�ʽɀʅˉʓ̸̯ɧɭ�
͕ʓʴʴ�ʎɀ͔ɭ�ɀ�̚ ̝˝ʄ˝̸ˉɧ�ʓʽ̚ɀɡ̯�̋ ˉ�̯ ʎɭ�ɧʓ̤̯̝ʓɠ̸
̯ʓ˝ˉ�̋ ʄ�ʓˉɡ˝ʽɭ�ɀ̤�ɠɭ̯͕ɭɭˉ�͕ ˝̝ʯɭ̝̤�ɀˉɧ�̯ ʎɭ�
˝͕ˉɭ̝̤�˝ʄ�ɡɀ̚ʓ̯ɀʴ�ʓˉ�ɭ͔ɭ̝͛�̯̝ɀɧʓˉʅ�ˉɀ̯ʓ˝ˉ�
ʓˉ�̯ʎɭ�͕˝̝ʴɧ
"˝ˉ̤ʓ̤̯ɭˉ̯� ͕ʓ̯ʎ� ̯ʎɭ� ̯ʎɭ˝̝ ͛� "ʎʓˉɀઑ̤�

ɭ͚̚˝̝̯̤�ʎɀ͔ɭ�ɠɭɭˉ�ɧ˝ʽʓˉɀ̯ɭɧ�ɠ͛�̝ɭʴɀ̯ʓ͔ɭʴ͛�
ʴɀɠ˝̸̝ʓˉ̯ɭˉ̤ʓ͔ɭ� ̝̚˝ɧ̸ɡ̯̤�ʽɀʓˉʴ͛�ʽɀˉ̸
ʄɀɡ̸̯̝ɭ̤� ɀˉɧ� ʓ̯̤� ʓʽ̚˝̝̯̤� ɠ͛� ̝ɭʴɀ̯ʓ͔ɭʴ͛�
ɡɀ̚ʓ̯ɀʴʓˉ̯ɭˉ̤ʓ͔ɭ�̚ ̝˝ɧ̸ɡ̯̤�ɭ̤̚ɭɡʓɀʴʴ͛�̔ ʓˉɭ̝
ɀʴ̤�ɀˉɧ�ɭˉɭ̝ʅ ͛
�ɡɡ˝̝ɧʓˉʅ�̯˝�̤̯ɀˉɧɀ̝ɧ�̯̝ɀɧɭ�̯ʎɭ˝̝ ͛�ɀˉɧ�

ʓˉ�̯ ʎɭ�ɀɠ̤ɭˉɡɭ�̋ ʄ�ɀˉ͛�ɠ˝̝ɧɭ̝�̯ ɀ͚�ɀɧʫ̸̤̯ʽɭˉ̯�
ʴʓʯɭ�ɀ�̯ɀ̝ʓа�˝ˉ�ʓʽ̚˝̝̯̤�˝̝�ɀˉ�ɭ͚̚˝̝̯�̯ɀ͚�͕ɭ�
̤ʎ˝̸ʴɧ�ʎɀ͔ɭ�ɭ͚̚ɭɡ̯ɭɧ�̯˝�̤ɭɭ�̯ʎɭ�ʄ˝ʴʴ˝͕ʓˉʅ�
pattern of economic impacts in every one 
˝ʄ�"ʎʓˉɀઑ̤�̯ ̝ɀɧʓˉʅ�̚ ɀ̝̯ˉɭ̝̤�ʓˉ�̯ ʎɭ�ɧɭ͔ɭʴ˝̚ɭɧ�
͕˝̝ʴɧ�ʓ̝̝ɭ̤̚ɭɡ̯ʓ͔ɭ�˝ʄ�͕ʎɭ̯ʎɭ̝�ʓ̯�ɭˉɧ̤�̸̚�
ɠɭʓˉʅ�ɀ�ˉɭ̯ɭ͚̚˝̝̯ɭ̝� ̯˝�˝̝�ˉɭ̯ʓʽ̚˝̝̯ɭ̝�
ʄ̝˝ʽ�̯ʎɀ̯�ɡ˝̸ˉ̯̝͛�ੲੳ�̯ʎɭ�ɧ˝ʽɭ̤̯ʓɡ�̝̚ʓɡɭ̤�
˝ʄ�ʴɀɠ˝̸̝ʓˉ̯ɭˉ̤ʓ͔ɭ�̝̚˝ɧ̸ɡ̯̤�ʴʓʯɭ�ʽɀˉ̸ʄɀɡ
̸̯̝ɭ̤�ʄɀʴʴ�̝ɭʴɀ̯ʓ͔ɭ�̯˝�̯ʎɭ�ɧ˝ʽɭ̤̯ʓɡ�̝̚ʓɡɭ̤�˝ʄ�
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ɡɀ̚ʓ̯ɀʴʓˉ̯ɭˉ̤ʓ͔ɭ�̚ ̝˝ɧ̸ɡ̯̤�ɹ ʓʯɭ�̔ ʓˉɭ̝ɀʴ̤�ɀˉɧ�
ɭˉɭ̝ʅ͛�ੲੳ�̯ʎɭ�̝ɭ͕ɀ̝ɧ�˝ʄ�ʴɀɠ˝̸̝�ੲʓɭ�͕ɀʅɭ̤ੳ�
ʄɀʴʴ̤�̝ɭʴɀ̯ʓ͔ɭ�̯˝�̯ʎɭ�̝ɭ͕ɀ̝ɧ�̯˝�ɡɀ̚ʓ̯ɀʴ�ੲʓɭ�
̝̚˝п̯̤ੳ�ੲৗੳ�ʴɀɠ˝̸̝�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʄɀʴʴ̤�ʓˉ�ɀʴʴ�
ʓˉɧ̸̤̯̝ʓɭ̤�ɀˉɧ�ੲੳ�̝ɭʴɀ̯ʓ͔ɭ�̯˝�̯ʎɭ�˝͕ˉɭ̝̤�˝ʄ�
ɡɀ̚ʓ̯ɀʴ�͕˝̝ʯɭ̝̤�ɀ̝ɭ�̸ˉɀʽɠʓʅ̸˝̸̤ʴ͛�͕˝̝̤ɭ�
˝а
Rˉ�ɡ˝ˉ̯̝ɀ̤̯�"ʎʓˉɭ̤ɭ�͕ ˝̝ʯɭ̝̤�ɠɭˉɭп̯�̝ ɭʴɀ

tive to the owners of capital.
Of course, there are a lot of other factors 

ʓˉр̸ɭˉɡʓˉʅ� ̝ɭʴɀ̯ʓ͔ɭ� ʄɀɡ̯˝̝� ̝̚ʓɡɭ̤� ʴɀɠ˝̸̝�
̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯ ͛�ɀˉɧ�̤˝�˝ˉ�!̸̯�̯ʎ˝̤ɭ�ʓˉ̤ʓʅʎ̯̤�
ʄ̝˝ʽ�̤ ̯ɀˉɧɀ̝ɧ�̯ ̝ɀɧɭ�̯ ʎɭ˝̝͛�ɧ˝�ɀ�̚ ̝ɭ̯̯͛�ʅ˝˝ɧ�
ʫ˝ɠ�˝ʄ�ɧɭ̤ɡ̝ʓɠʓˉʅ�̯ʎɭ�̝ɭɀʴ�ɭɡ˝ˉ˝ʽʓɡ�ʓʽ̚ɀɡ̯�
˝ˉ� ɀʴʴ� ɧɭ͔ɭʴ˝̚ɭɧ�ˉɀ̯ʓ˝ˉ̤� ʓˉɡʴ̸ɧʓˉʅ��̸̤
̯̝ɀʴʓɀ�˝ʄ�"ʎʓˉɀઑ̤�̝ɭɭʽɭ̝ʅɭˉɡɭ�ɀ̤�ɀ�ʅʴ˝ɠɀʴ�
ɭɡ˝ˉ˝ʽʓɡ�̚˝͕ɭ̝�ʓˉ�̯ʎɭ�п̝̤̯�Ό̸ɀ̝̯ɭ̝�˝ʄ�̯ʎɭ�
21st century.
�̤�"ʎʓˉɀ�ʎɀ̤�˝̚ɭˉɭɧ� ̯˝� ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�

̯̝ɀɧɭ�ʓ̯�ʎɀ̤�ɭ͚̚ɭ̝ʓɭˉɡɭɧ�̚ɭ̝̤ʓ̤̯ɭˉ̯ʴ͛�ʴɀ̝ʅɭ�
̯̝ɀɧɭ�̤ ̸̝̚ʴ̸̤ɭ̤�ੲɭ͚̚˝̝̯̤�ɭ͚ɡɭɭɧʓˉʅ�ʓʽ̚˝̝̯̤ੳ�
͕ʓ̯ʎ�̯ʎɭ�ʽɀʫ˝̝�ɧɭ͔ɭʴ˝̚ɭɧ�ɭɡ˝ˉ˝ʽʓɭ̤�˝ʄ�̯ʎɭ�
íˉʓ̯ɭɧ� Û̯ɀ̯ɭ̤� ɀˉɧ� ̯ʎɭ� .̸̝˝̚ɭɀˉ� íˉʓ˝ˉ�
Юɭ̤ɭ�ʄ˝̝ʽɭ̝�ʽɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�̚˝͕ɭ̝ʎ˝̸̤ɭ̤�
͕ʓ̯ʎ�ʴɀ̝ʅɭ�˹˧Ȋȱȷ�ȱȷΓȫɝ˹ˮ�̯˝�"ʎʓˉɀ�ʎɀ͔ɭ�ʎɀɧ�
ʴʓ̯̯ʴɭ�ɧʓдɡ̸ʴ̯͛�̤ɭɭʓˉʅ�ɀ�ɧʓ̝ɭɡ̯�ɡ˝ˉˉɭɡ̯ʓ˝ˉ�
ɠɭ̯͕ɭɭˉ�"ʎʓˉɀઑ̤�ɭ͚̚ɀˉ̤ʓ˝ˉ�ɀˉɧ�ɀ�ɧɭɡʴʓˉɭ�ʓˉ�
̯ʎɭ�ʴʓ͔ʓˉʅ�̤̯ɀˉɧɀ̝ɧ̤�˝ʄ�̯ʎɭʓ̝�͕˝̝ʯɭ̝̤
!̸̯�æɭɀʽ��̸̤̯̝ɀʴʓɀ�ʎɀ̤ ઑ̯̄�ʅ˝̯�ʓ̯�æ˝�̯ʎɭ�

contrary, we seem to believe that our sales of 
ˉ˝ˉ̝ɭˉɭ͕ɀɠʴɭ�̝ ɭ̤˝̸̝ɡɭ̤�̯ ˝�"ʎʓˉɀ�ɀˉɧ�̋ ̯ʎɭ̝�
̝ɀ̚ʓɧʴ͛�ʓˉɧ̸̤̯̝ʓɀʴʓ̤ʓˉʅ�ˉɀ̯ʓ˝ˉ̤�ʓˉ��̤ʓɀ�ʎɀ͔ɭ�
̸ˉɧɭ̝͕̝ʓ̯̯ɭˉ�̝̚˝̤̚ɭ̝ʓ̯͛�ʄ˝̝�ɀʴʴৡৢ
�̸̤̯̝ɀʴʓɀ� ʎɀ̤� ɭ͚̚ɭ̝ʓɭˉɡɭɧ� ɀ� ̚ɭ̝̤ʓ̤̯ɭˉ̯�

trade surplus with China.
!̸̯�̯ʎɭ�ɧʓ̤̯̝ʓɠ̸̯ʓ˝ˉ�˝ʄ�̯ʎɭ�ʅɀʓˉ̤�ʄ̝˝ʽ�

ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�̯̝ɀɧɭ�ɀ̤�ɠɭ̯͕ɭɭˉ�ɡɀ̚ʓ̯ɀʴ�ɀˉɧ�
ʴɀɠ˝̸ ̝�ʎɀ̤�ˉ˝̯ʎʓˉʅ�ɀ̯�ɀʴʴ�̯˝�ɧ˝�͕ʓ̯ʎ�̯ʎɭ�
̯̝ɀɧɭ�ɠɀʴɀˉɡɭ� ʓ̯�ʎɀ̤�ˉ˝̯ʎʓˉʅ� ̯˝�ɧ˝�͕ʓ̯ʎ�
͕ʎɭ̯ʎɭ̝�ɀ�ɡ˝̸ˉ̯̝͛�ɭ͚̚ɭ̝ʓɭˉɡɭ̤�ɀ�̯̝ɀɧɭ�̸̤̝

ਘਙાЮʓ̤�ʓ̤�̯ʎɭ�ʽɭ̝ɡɀˉ̯ʓʴʓ̤̯�ʄɀʴʴɀɡ ͛�੶.ɧ

̚ʴ̸̤�˝̝�ɀ�̯̝ɀɧɭ�ɧɭпɡʓ̯�R̯�ʓ̤�ɧ̝ʓ͔ɭˉ�̝ɀ̯ʎɭ ̝�
ɠ͛�͕ʎɀ̯�ʎɀ̚̚ɭˉ̤�̯˝�̯ʎɭ�̝̚ʓɡɭ̤�˝ʄ�̯ʎɭ�̯ʎʓˉʅ̤�
̯ʎɭ�ɡ˝̸ˉ̯̝͛�̯̝ɀɧɭ̤
"ʎʓˉɀઑ̤�ɭˉʅɀʅɭʽɭˉ̯�ʓˉ�͕˝̝ʴɧ�̯̝ɀɧɭ�ʎɀ̤�

̝ɭɧ̸ɡɭɧ�̯ ʎɭ�̝ ɭʴɀ̯ʓ͔ɭ�̚ ̝ʓɡɭ�̋ ʄ�ɹ ɀɠ˝̸̝ʓˉ̯ɭˉ̤ʓ͔ɭ�
̝̚˝ɧ̸ɡ̯̤ઃ̯ʎɀ̯�ʓ̤�ʓˉɡ̝ɭɀ̤ɭɧ�̯ʎɭ�̝ɭʴɀ̯ʓ͔ɭ�
̝̚ʓɡɭ�˝ʄ�ɡɀ̚ʓ̯ɀʴʓˉ̯ɭˉ̤ʓ͔ɭ�̝̚˝ɧ̸ɡ̯̤ઃʓˉ�ɀʴʴ�
ʓ̯̤�̯̝ɀɧʓˉʅ�̚ɀ̝̯ˉɭ̝̤
�̤�̯ʎɭ�̝ɭʴɀ̯ʓ͔ɭ�̝̚ʓɡɭ̤�˝ʄ�ʴɀɠ˝̸̝ʓˉ̯ɭˉ̤ʓ͔ɭ�

̝̚˝ɧ̸ɡ̯̤�ʎɀ͔ɭ�ʄɀʴʴɭˉ�̯ʎɭ�íˉʓ̯ɭɧ�Û̯ɀ̯ɭ̤�ɀˉɧ�
̯ʎɭ�ʴɀ̝ʅɭ�ʽɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�ˉɀ̯ʓ˝ˉ̤�ʓˉ�̯ʎɭ�.í�
ʎɀ͔ɭ� ɭ͚̚ɭ̝ʓɭˉɡɭɧ� ʽ˝ɧɭ̤̯� ̝ɭɧ̸ɡ̯ʓ˝ˉ̤� ʓˉ�
̯ʎɭʓ̝�̯ɭ̝ʽ̤�˝ʄ�̯̝ɀɧɭ�!̸̯�ɠɭɡɀ̸̤ɭ�͕ɭ�ʎɀ͔ɭ�
ɀ�ɡ˝ʽ̚ɀ̝ɀ̯ʓ͔ɭ�ɀɧ͔ɀˉ̯ɀʅɭ�ʓˉ�ʎʓʅʎʴ͛�ɡɀ̚ʓ̯ɀʴ
ʓˉ̯ɭˉ̤ʓ͔ɭ� ̝ɭ̤˝̸̝ɡɭ̤� ɭ͚̯̝ɀɡ̯ʓ˝ˉ� ɭ̤̚ɭɡʓɀʴʴ͛�
ʽʓˉɭ̝ɀʴ̤�ɀˉɧ�ʄ˝̤̤ʓʴ�ʄ̸ɭʴ̤��̸̤̯̝ɀʴʓɀઑ̤�̯ɭ̝ʽ̤�
˝ʄ�̯̝ɀɧɭ�ʎɀ͔ɭ�ʓˉɡ̝ɭɀ̤ɭɧ�ʓˉɧɭɭɧ�ɀ̤�ɭɀ̝ʴ͛�ɀ̤�
�̯ʎɭ͛�͕ɭ̝ɭ�ɧ˝̸ɠʴɭ�͕ʎɀ̯�̯ʎɭ͛�ʎɀɧ�ɠɭɭˉ�
˝ˉʴ͛�ɀ�ɧɭɡɀɧɭ�ɭɀ̝ʴʓɭ ̝
mɀ̝ʅɭ�ʓˉɡ̝ɭɀ̤ɭ̤�ʓˉ�̯ʎɭ�̯ɭ̝ʽ̤�˝ʄ�̯̝ɀɧɭ�ɀ̝ɭ�

ɀ�ɠʓʅ�ɧɭɀʴ�ʄ˝̝�̯ʎ˝̤ɭ�ɡʎɀ̝ʅɭɧ�͕ʓ̯ʎ�ʽɀɡ̝˝ɭɡ˝
ˉ˝ʽʓɡ�ʽɀˉɀʅɭʽɭˉ̯
Rˉɡ̝ɭɀ̤ɭ̤�ʓˉ�̯ ʎɭ�̯ ɭ̝ʽ̤�̋ ʄ�̯ ̝ɀɧɭ�ʄ̸ɭʴ�ɧ˝ʽɭ̤

̯ʓɡ�ʓˉрɀ̯ʓ˝ˉɀ̝͛�̝̚ɭ̸̤̤̝ɭ̤�̯ʎɀ̯�ʓˉɡ̝ɭɀ̤ɭ�̯ʎɭ�
ɧ˝ʽɭ̤̯ʓɡ� ɡ˝̤̯̤�˝ʄ�̝̚˝ɧ̸ɡ̯ʓ˝ˉ� ̝ɭʴɀ̯ʓ͔ɭ� ̯˝�
̯̝ɀɧʓˉʅ�̚ɀ̝̯ˉɭ̝̤�ɀˉɧ�ɀˉ�ɀ̝̚̚ɭɡʓɀ̯ʓ˝ˉ�˝ʄ�
the nominal� ɭ͚ɡʎɀˉʅɭ� ̝ɀ̯ɭ� !˝̯ʎ� ɡ˝ˉ̯̝ʓɠ
ute to what macroeconomists refer to as 
an appreciation of the real�ɭ͚ɡʎɀˉʅɭ�̝ɀ̯ɭ�
ɀˉ�ɀɧʫ̸̤̯ʽɭˉ̯�ʽɭɡʎɀˉʓ̤ʽ�̯ʎɀ̯�̯ɀʯɭ̤�̯ʎɭ�
ʎɭɀ̯�˝̸̯�˝ʄ�̯ʎɭ�ɭɡ˝ˉ˝ʽ͛�ɠ͛�ɧɀʽɀʅʓˉʅ�̯ʎɭ�
ɡ˝ʽ̚ɭ̯ʓ̯ʓ͔ɭˉɭ̤̤�̋ ʄ�ɀʴʴ�̯ ̝ɀɧɭɭ͚̚˝̤ɭɧ�̤ ɭɡ̯˝̝̤�
v˝ˉɭ̯ɀ̝͛�̚˝ʴʓɡ͛�ɡɀˉ�ɧ˝�ʴʓ̯̯ʴɭ�̯˝�ɀаɭɡ̯�̯ʎɭ�
size of the real appreciation. A monetary 
̯ʓʅʎ̯ɭˉʓˉʅ� ɧɀʽ̚ɭˉ̤� ɧ˝ʽɭ̤̯ʓɡ� ʓˉрɀ̯ʓ˝ˉ
ary pressure but increases the nominal 
ɭ͚ɡʎɀˉʅɭ�̝ɀ̯ɭ�.аɭɡ̯ʓ͔ɭʴ ͛�̯ʎɭ�ɡɭˉ̯̝ɀʴ�ɠɀˉʯ�
ɡɀˉ�ɧɭ̯ɭ̝ʽʓˉɭ�̯ʎɭ�ɧʓ̤̯̝ʓɠ̸̯ʓ˝ˉ�˝ʄ�̯ʎɭ�ʴ˝̤̤�
of competitiveness as between nominal 
ɭ͚ɡʎɀˉʅɭ̝ɀ̯ɭ�ɀ̝̚̚ɭɡʓɀ̯ʓ˝ˉ�ɀˉɧ�ʓˉɡ̝ɭɀ̤ɭ̤�
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ʓˉ�̯ʎɭ�ɧ˝ʽɭ̤̯ʓɡ�ɡ˝̤̯�˝ʄ�̝̚˝ɧ̸ɡ̯ʓ˝ˉ�ɠ̸̯�ˉ˝̯�
̯ʎɭ�̔ ɀʅˉʓ̸̯ɧɭ�̋ ʄ�̯ ʎɭ�ɹ ˝̤̤�̋ ʄ�ɡ˝ʽ̚ɭ̯ʓ̯ʓ͔ɭˉɭ̤̤
Rˉ�̯ ʎɭ�ɧɭɡɀɧɭ�ʄ˝ʴʴ˝͕ʓˉʅ�̯ ʎɭ�f̸ˉɭ�İ̸ɀ̝̯ɭ̝�

� ʓˉ� ̯ʎɭ�п̝̤̯�̚ʎɀ̤ɭ�˝ʄ� ̯ʎɭ�"ʎʓˉɀʴɭɧ�
̝ɭ̤˝̸̝ɡɭ̤�ɠ˝˝ʽ��̸̤̯̝ɀʴʓɀઑ̤�̝ɭɀʴ�ɭ͚ɡʎɀˉʅɭ�
̝ɀ̯ɭ�ɀ̝̚̚ɭɡʓɀ̯ɭɧ�ɠ͛��̚ɭ̝�ɡɭˉ̯�Юʓ̤�ʎɀɧ�ɀ�
̝̚˝ʄ˝̸ˉɧ�ʓʽ̚ɀɡ̯�̋ ˉ�̯ ʎɭ�ɡ˝ʽ̚ɭ̯ʓ̯ʓ͔ɭˉɭ̤̤�̋ ʄ�
ɀʴʴ��̸̤̯̝ɀʴʓɀˉ�ʓʽ̚˝̝̯ɡ˝ʽ̚ɭ̯ʓˉʅ�ɠ̸̤ʓˉɭ̤̤ɭ̤�
ɠ̝˝ɀɧʴ͛�ɭΌ̸ʓ͔ɀʴɭˉ̯�̯ ˝�̯ ʎɭ�̝ ɭʽ˝͔ɀʴ�̋ ʄ�ɀ��̚ ɭ̝�
ɡɭˉ̯�ɀɡ̝˝̤̤̯ʎɭɠ˝ɀ̝ɧ�̯ɀ̝ʓа
�͔ɭ̝�̯ʎɀ̯�ɧɭɡɀɧɭ�ʎ˝̸̝̤�͕˝̝ʯɭɧ�ʓˉ��̸̤

̯̝ɀʴʓɀˉ�ʽɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�ʄɭʴʴ�ɠ͛�ৗ�̚ɭ̝�ɡɭˉ̯�
ʄɀʴʴʓˉʅ�ʄ̝˝ʽ��̚ɭ̝�ɡɭˉ̯�˝ʄ�̯˝̯ɀʴ�ɭʽ̚ʴ˝͛
ʽɭˉ̯�̯ ˝�ড়�̚ ɭ̝�ɡɭˉ̯��͔ɭ̝�̯ ʎɭ�̚ ɀ̤̯��͛ ɭɀ̝̤�
�̸̤̯̝ɀʴʓɀˉ�̔ ɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�ʎɀ̤�ɹ ˝̤̯�ɀɠ˝̸̯��
workers a week.
!ɭ̯͕ɭɭˉ��ɀˉɧ��ʽʓˉʓˉʅઑ̤�̤ʎɀ̝ɭ�

˝ʄ� ̯˝̯ɀʴ�ɭʽ̚ʴ˝͛ʽɭˉ̯�ʽɭɀ̸̤̝ɭɧ� ʓˉ�ʎ˝̸̝̤�
͕˝̝ʯɭɧ�ʓˉɡ̝ɭɀ̤ɭɧ�ʄ̝˝ʽ��̚ɭ̝�ɡɭˉ̯�̯˝��
per cent.ৡৣ
Đ̋ ̸�͕ʓʴʴ�̝̚˝ɠɀɠʴ͛�̝ɭɡɀʴʴ�̯ʎɀ̯�ɀ̤�ʽʓˉʓˉʅ�
ɭ͚̚˝̝̯̤� ͕ɭ̝ɭ� ɀɡɡɭʴɭ̝ɀ̯ʓˉʅ� ˝̸̝� ̚˝ʴʓ̯ʓɡɀʴ�
ʴɭɀɧɭ̝̤� ͕ɭ̝ɭ� ͕̝ʓˉʅʓˉʅ� ̯ʎɭʓ̝� ʎɀˉɧ̤� ˝͔ɭ̝�
�̸̤̯̝ɀʴʓɀઑ̤�̯͕˝̤̚ɭɭɧ�ɭɡ˝ˉ˝ʽ ͛એ�!̸̯�̯ʎɭ͛�
̝ɭʄ̸̤ɭɧ�ɭ͔ɭˉ�̯ ˝�͕ ˝ˉɧɭ̝�͕ ʎɭ̯ʎɭ̝�̯ ʎɭ�ɧɀʽɀʅɭ�
ɠɭʓˉʅ�ɧ˝ˉɭ�̯˝�̯ʎ˝̤ɭ�ʓˉ�̯ʎɭ�̤ʴ˝͕�ʴɀˉɭ�ʽʓʅʎ̯�
ʎɀ͔ɭ�ʎɀɧ�̤˝ʽɭ̯ʎʓˉʅ�̯˝�ɧ˝�͕ʓ̯ʎ�̯ʎɭ�ʄ̝ɭˉͥ͛�
of activity in the fast lane.
Юɭ�ɧɀʽɀʅɭ�ɧ˝ˉɭ�̯˝��̸̤̯̝ɀʴʓɀˉ�ʽɀˉ̸ʄɀɡ

̸̯̝ʓˉʅ�ɠ͛�ɀ��̚ɭ̝�ɡɭˉ̯�ɀ̝̚̚ɭɡʓɀ̯ʓ˝ˉ�˝ʄ�̯ʎɭ�
̝ɭɀʴ�ɭ͚ɡʎɀˉʅɭ�̝ɀ̯ɭ�ʓˉ�̯ʎɭ�п̝̤̯�ɧɭɡɀɧɭ�˝ʄ�̯ʎɭ�
21st�ɡɭˉ̸̯̝͛�ɡ˝̸ʴɧ�ʎɀ͔ɭ�ɠɭɭˉ�ɀ͔˝ʓɧɭɧઃʄ˝̝�
ɭ͚ɀʽ̚ʴɭ�ɠ͛�ʴɭ͔͛ʓˉʅ�ɀ�̯ɀ͚�˝ˉ�̯ʎɭ�ɭ͚̚˝̝̯̤�˝ʄ�
ˉ˝ˉ̝ɭˉɭ͕ɀɠʴɭ�ˉɀ̸̯̝ɀʴ�̝ɭ̤˝̸̝ɡɭ̤
Юɭ��̸̤̯̝ɀʴʓɀˉ�E˝͔ɭ̝ˉʽɭˉ̯�̤̯ʓʴʴ�ʎɀ̤�ɀˉ�

˝̚̚˝̸̝̯ˉʓ̯͛�̯˝�ʴɭ͔͛�ɀ�̯ɀ͚�˝ˉ�˝̸̝�ʄ˝̤̤ʓʴ�ʄ̸ɭʴ�
ɭ͚̚˝̝̯̤�̝ɭрɭɡ̯ʓˉʅ�̯ʎɭʓ̝�ɭʽɠ˝ɧʓɭɧ�ɡɀ̝ɠ˝ˉ�
Rʄ�͕ɭ�ɧ˝ ઑ̯̄�ɧ˝�ʓ̯�ʓʽ̚˝̝̯ʓˉʅ�ɡ˝̸ˉ̯̝ʓɭ̤�͕ʓʴʴ�
ɭ͔ɭˉ̸̯ɀʴʴ ͛� D˝̝� ɭ͚ɀʽ̚ʴɭ� ̯ʎɭ� .̸̝˝̚ɭɀˉ�
"ɀ̝ɠ˝ˉ� !˝̝ɧɭ̝� �ɧʫ̸̤̯ʽɭˉ̯� vɭɡʎɀˉʓ̤ʽ�

ਘਚાABS, Labour Account Australia, June 2024�Юɭ�ɧɀ̯ɀ�ɀ̝ɭ�̤ɭɀ̤˝ˉɀʴʴ͛�ɀɧʫ̸̤̯ɭɧ�ʎ˝̸̝̤�̚ɀʓɧ�ʄ˝ ̝એ

ੲ"!�vੳ�ʎɀ̤�ɠɭɭˉ�ɧɭ̤ʓʅˉɭɧ�̯ ˝�ɧ˝�̤ ˝���ʄ˝̤̤ʓʴ�
ʄ̸ɭʴ̤�ɭ͚̚˝̝̯�̯ɀ͚�ʴɭ͔ʓɭɧ�ɀ̯�̯˝ɧɀ͛ઑ̤�.̸̝˝̚ɭɀˉ�
ɡɀ̝ɠ˝ˉ� ̝̚ʓɡɭ� ͕˝̸ʴɧ� ɀɧɧ� ʽɀˉ͛� ̯ɭˉ̤� ˝ʄ�
ɠʓʴʴʓ˝ˉ̤� ˝ʄ� ɧ˝ʴʴɀ̝̤� ɀ� ͛ɭɀ̝� ̯˝� ʅ˝͔ɭ̝ˉʽɭˉ̯�
revenues.
D˝̝�ɀˉ�ɭɡ˝ˉ˝ʽʓ̤̯�ʓ̯�ʓ̤�ɠɭ͛˝ˉɧ�ʓ̝˝ˉ͛�̯˝�

͕ʓ̯ˉɭ̤̤�̯˝ɧɀ͛ઑ̤�ʴɭɀɧɭ̝̤�̸̯̝ˉ�̯˝�ʫɭʴʴ͛�͕ʎɭˉ�
ɡ˝ˉʄ̝˝ˉ̯ɭɧ�͕ʓ̯ʎ�ɀ�ɡʴɀʓʽ�̯ʎɀ̯�ɀ̯̯ɭˉɧʓˉʅ�̯˝�
̯ʎɭ� ɭˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ� ̝ʓ̤ʯ̤� ̚˝̤ɭɧ�ɠ͛� ɀ� ˉɭ͕�
ʽʓˉʓˉʅ�̝̚˝̚˝̤ɀʴ�͕ʓʴʴ�ɧɭ̤̯̝˝͛�ʎ̸ˉɧ̝ɭɧ̤�˝ʄ�
ʫ˝ɠ̤�ʯˉ˝͕ʓˉʅ�̯ʎɀ̯�̯ʎ˝̤ɭ�̤ɀʽɭ�ʴɭɀɧɭ̝̤�ʎɀ͔ɭ�
ɧ˝ˉɭ�ˉ˝̯ʎʓˉʅ�̯˝�̝̚ɭ͔ɭˉ̯�̯ʎɭ� ʴ˝̤̤�˝ʄ�ʎ̸ˉ
ɧ̝ɭɧ̤�̋ ʄ�̯ ʎ˝̸̤ɀˉɧ̤�̋ ʄ�ʫ˝ɠ̤�ʓˉ�̔ ɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�
˝͔ɭ̝�̯ʎɭ�̚ɀ̤̯�̯͕˝�ɧɭɡɀɧɭ̤��ˉɧ�ʓ̯�ʓ̤�̤ʓʽ̚ʴ͛�
obscene to see some of them now postur
ʓˉʅ�ɀ̤�ɡʎɀʽ̚ʓ˝ˉ̤�˝ʄ�ɀ�ʽɀɧɭ�ʓˉ��̸̤̯̝ɀʴʓɀએ�
ʽɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�̤̯̝ɀ̯ɭʅ ͛
!̸̯�͕ʎɀ̯�ɀɠ˝̸̯�̯ʎɭ�ʓʽ̚ɀɡ̯�˝ˉ�̯ʎɭ�ʴʓ͔ʓˉʅ�

̤̯ɀˉɧɀ̝ɧ̤�̋ ʄ��̸̤̯̝ɀʴʓɀˉ�͕ ˝̝ʯɭ̝̤�ʅɭˉɭ̝ɀʴʴ͛�̋ ʄ�
"ʎʓˉɀઑ̤�ɭˉʅɀʅɭʽɭˉ̯�ʓˉ�͕˝̝ʴɧ�̯̝ɀɧɭਗ਼�Ċʎɀ̯�
ʽɀ̯̯ɭ̝̤�ʎɭ̝ɭ�ʓ̤�̄ ˝̯�͕ ʎɭ̯ʎɭ̝�ɀ�ɡ˝̸ˉ̯̝͛ઑ̤�̯ ɭ̝ʽ̤�
˝ʄ�̯ ̝ɀɧɭ�ʎɀ͔ɭ�ʓʽ̝̚˝͔ɭɧ�̋ ̝�ɧɭ̯ɭ̝ʓ˝̯ɀ̯ɭɧ�̋ ˉʴ͛�
͕ʎɀ̯�ʎɀ̤�ʎɀ̚̚ɭˉɭɧ�̯˝�̯ʎɭ�ɧ˝ʽɭ̤̯ʓɡ�̝̚ʓɡɭ�
˝ʄ�ʴɀɠ˝̸̝ʓˉ̯ɭˉ̤ʓ͔ɭ�̝̚˝ɧ̸ɡ̯̤�̝ɭʴɀ̯ʓ͔ɭ�̯˝�̯ʎɭ�
ɧ˝ʽɭ̤̯ʓɡ�̚ ̝ʓɡɭ�̋ ʄ�ɡɀ̚ʓ̯ɀʴʓˉ̯ɭˉ̤ʓ͔ɭ�̚ ̝˝ɧ̸ɡ̯̤�
Ю̸̤�ɭ͔ɭˉ�̯ ʎ˝̸ʅʎ��̸̤̯̝ɀʴʓɀઑ̤�̯ ɭ̝ʽ̤�̋ ʄ�̯ ̝ɀɧɭ�
ʎɀ͔ɭ�ʽ˝͔ɭɧ�ʓˉ�̯ʎɭ�˝̚̚˝̤ʓ̯ɭ�ɧʓ̝ɭɡ̯ʓ˝ˉ�ʄ̝˝ʽ�
̯ʎ˝̤ɭ�̋ ʄ�̯ ʎɭ�íÛ�ɀˉɧ�̯ ʎɭ�̔ ɀʫ˝̝�.í�ɡ˝̸ˉ̯̝ʓɭ̤�
͕˝̝ʯɭ̝̤�ʓˉ��̸̤̯̝ɀʴʓɀ�ʎɀ͔ɭ�ɠɭɭˉ�ɀаɭɡ̯ɭɧ�ʓˉ�
̝̚ɭɡʓ̤ɭʴ͛�̯ ʎɭ�̤ ɀʽɭ�͕ ɀ͛�ɹ ɀɠ˝̸̝�̚ ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛�
ʎɀ̤�ʄɀʴʴɭˉ�˝̝�ʅ̝˝͕ˉ�ʽ˝̝ɭ�̤ʴ˝͕ʴ ͛�ʓˉ�ɀʴʴ�̤ɭɡ
̯˝̝̤�ɀˉɧ�̯ʎɭ�ʴʓ͔ʓˉʅ�̤̯ɀˉɧɀ̝ɧ̤�˝ʄ�ɧ˝ʽɭ̤̯ʓɡ�
͕˝̝ʯɭ̝̤�ʎɀ͔ɭ�ɧɭɡʴʓˉɭɧ�̝ ɭʴɀ̯ʓ͔ɭ�̯ ˝�̯ ʎɭ�̋ ͕ˉɭ̝̤�
of capital.
Ûʓˉɡɭ��̸̤̯̝ɀʴʓɀˉ�ɭ͚̚˝̝̯̤�ɀ̝ɭ�̝ɭʴɀ̯ʓ͔ɭʴ͛�

ɡɀ̚ʓ̯ɀʴʓˉ̯ɭˉ̤ʓ͔ɭ�ɀ�ɧ˝̸ɠʴʓˉʅ�ʓˉ��̸̤̯̝ɀʴʓɀઑ̤�
̯ɭ̝ʽ̤�˝ʄ�̯̝ɀɧɭ�ʓʽ̚ʴʓɭ̤�̯ʎɀ̯�ʓˉ�̯ʎɭ�ɀɠ̤ɭˉɡɭ�
˝ʄ�ɀˉ͛�ɠ˝̝ɧɭ̝�̯ɀ͚�ɀɧʫ̸̤̯ʽɭˉ̯�̯ʎɭ�̝ɭʴɀ̯ʓ͔ɭ�
ɧ˝ʽɭ̤̯ʓɡ�̝̚ʓɡɭ̤�˝ʄ�ʴɀɠ˝̸̝ʓˉ̯ɭˉ̤ʓ͔ɭ�̝̚˝ɧ
̸ɡ̯̤�ʄɀʴʴ�̋ ˉ�ɀ͔ɭ̝ɀʅɭ�ɠ͛�ɀɠ˝̸̯��̚ ɭ̝�ɡɭˉ̯��˝�
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˝̯ʎɭ̝�ɧɭ͔ɭʴ˝̚ɭɧ�ɭɡ˝ˉ˝ʽ͛�ʎɀ̤�ɭ͚̚ɭ̝ʓɭˉɡɭɧ�
̸̤ɡʎ�ɀ� ʴɀ̝ʅɭ�ˉɭʅɀ̯ʓ͔ɭ�̤ʎ˝ɡʯ�̯˝�̯ʎɭ� ʴʓ͔ʓˉʅ�
̤̯ɀˉɧɀ̝ɧ̤�˝ʄ�ʓ̯̤�͕˝̝ʯɭ̝̤
�˝̯ɭ�̯ʎɀ̯�̯ʎʓ̤�̤ʎ˝ɡʯ�ɧ˝ɭ̤ ઑ̯̄�ˉɭɡɭ̤̤ɀ̝ʓʴ͛�

̯̝ɀˉ̤ʴɀ̯ɭ� ʓˉ̯˝�ɀ�ɧɭɡʴʓˉʓˉʅ�̤ʎɀ̝ɭ�˝ʄ�͕ɀʅɭ̤�
ʓˉ�ʅ̝˝̤̤�ɧ˝ʽɭ̤̯ʓɡ�̝̚˝ɧ̸ɡ̯�Юɀ̯ઑ̤�ɠɭɡɀ̸̤ɭ�
E(Ñ�ʅ̝˝͕̯ʎ�ʓ̤�ɀʴ̤˝�ˉɭʅɀ̯ʓ͔ɭʴ͛�ʓʽ̚ɀɡ̯ɭɧ�ɠ͛�
͕ɭɀʯɭ̝�ʴɀɠ˝̸̝�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�Ю̸̤�
ʴɀɠ˝̸̝ઑ̤�̤ ʎɀ̝ɭ�ʓˉ�E(Ñ�͕ ɀ̤�ড়�̚ ɭ̝�ɡɭˉ̯�ʓˉ�̯ ʎɭ�
f̸ˉɭ�İ̸ɀ̝̯ɭ̝��ɀˉɧ�ʓˉ�̯ʎɭ�f̸ˉɭ�İ̸ɀ̝̯ɭ̝�

�͔ɭ̝�̯ʎɭ�ɧɭɡɀɧɭ�ʄ̝˝ʽ�̯ʎɭ�f̸ˉɭ�İ̸ɀ̝̯ɭ̝�

� �̸̤̯̝ɀʴʓɀ� ɭ͚̚ɭ̝ʓɭˉɡɭɧ� ̤̯ɀсɭ̝ʓˉʅʴ͛�
̚˝˝̝� ɀˉˉ̸ɀʴ� ʴɀɠ˝̸̝̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛� ʅ̝˝͕̯ʎ�
ɀ͔ɭ̝ɀʅʓˉʅ�ɹ ɭ̤̤�̯ ʎɀˉ��̚ ɭ̝�ɡɭˉ̯�̸ ˉɧɭ̝͕̝ʓ̯ʓˉʅ�
ɀˉɀɭʽʓɡઃʓˉ� ̤˝ʽɭ� ͛ɭɀ̝̤� ɭ͔ɭˉ� ˉɭʅɀ
̯ʓ͔ɭઃ̝ɭɀʴ͕ɀʅɭ̤�ʅ̝˝͕̯ʎ��ʴʴ�̤ ɭɡ̯˝̝̤�̋ ʄ�̯ ʎɭ�
ɭɡ˝ˉ˝ʽ͛�ʎɀ͔ɭ�ɠɭɭˉ�ɀаɭɡ̯ɭɧ�Û˝ʽɭ�͕ ʓʴʴ�пˉɧ�
̯ʎʓ̤�ʎɀ̝ɧ�̯ ˝�ɠɭʴʓɭ͔ɭ�ɠ̸̯�ɹ ɀɠ˝̸̝�̚ ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛�
ʓˉ�̯ʎɭ�ʽʓˉʓˉʅ�ʓˉɧ̸̤̯̝ ͛�ʽɭɀ̸̤̝ɭɧ�ɠ͛�̝ɭɀʴ�
ʅ̝˝̤̤�͔ɀʴ̸ɭ�ɀɧɧɭɧ�̚ɭ̝�ɭʽ̚ʴ˝͛ɭɭ�ʄɭʴʴ�ɠ͛��
̚ɭ̝� ɡɭˉ̯� ˝͔ɭ̝� ̯ʎɭ� ɧɭɡɀɧɭ� ʄ̝˝ʽ� ̯ʎɭ� f̸ˉɭ�
İ̸ɀ̝̯ɭ̝���ˉɧ�̯ʎɀ̯�ʎɀ̤�ˉ˝̯ʎʓˉʅ�̯˝�ɧ˝�
͕ʓ̯ʎ�ʽʓˉʓˉʅ̝ɭʴɀ̯ɭɧ�ɡ˝ˉ̸̤̯̝ɡ̯ʓ˝ˉ�ɀɡ̯ʓ͔ʓ̯ ͛
Û̯ɀˉɧɀ̝ɧ�̯̝ɀɧɭ�̯ʎɭ˝̝͛�̤ɀ̤͛�̯ʎʓ̤�ʓ̤�͕ʎɀ̯�

̤ʎ˝̸ʴɧ� ʎɀ͔ɭ� ɠɭɭˉ� ɭ͚̚ɭɡ̯ɭɧ�Юɭ� ɧɀʽɀʅɭ�
ɧ˝ˉɭ�̯˝�̯ʎɭ�ʴʓ͔ʓˉʅ�̤̯ɀˉɧɀ̝ɧ̤�˝ʄ��̸̤̯̝ɀʴʓɀˉ�
͕˝̝ʯɭ̝̤�̯ʎ̝˝̸ʅʎ�ʓ̯̤�ʓʽ̚ɀɡ̯�˝ˉ�ʴɀɠ˝̸̝�̝̚˝
ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�ʓ̤�ˉ˝̯�ɀ�ɡ˝ˉ̤ɭΌ̸ɭˉɡɭ�˝ʄ�
̤̤̯͛ɭʽ̤�ɧɭ̤ʓʅˉɭɧ�ɠ͛�ʎɭɀ̝̯ʴɭ̤̤�ɭɡ˝ˉ˝ʽʓ̤̯̤�
prisoners of abstract neoclassical theories. 
æ˝�̯ʎɭ�ɡ˝ˉ̯̝ɀ̝ ͛�ʓ̯�ʓ̤�ɧ̸ɭ�̯˝�̯ʎɭ�̤̯ɭɀɧʄɀ̤̯�
̝ɭʄ̸̤ɀʴ�˝ʄ�ʴɭʅʓ̤ʴɀ̯˝̝̤�̯˝�̯ɀʯɭ�ɀˉ͛�ʓˉ̯ɭ̝ɭ̤̯�ʓˉ�
those theories.
�ˉɧ�ʓ̯�ʓ̤�̄ ˝̯�̔ ɭ̝ɭʴ͛�̄ ɭ˝ɡʴɀ̤̤ʓɡɀʴ�ɭɡ˝ˉ˝ʽʓɡ�

theory that supports a conclusion that the 
̝ɭ̤˝̸̝ɡɭ̤�ɠ˝˝ʽ�ʎɀ̤�̸ ˉɧɭ̝ʽʓˉɭɧ��̸̤̯̝ɀʴʓɀˉ�
̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ��ˉɭ�˝ˉʴ͛�ˉɭɭɧ�̯ɀʯɭ�ɀ�
ɡ̸̝̤˝̝͛�ʴ˝˝ʯ�ɀ̯�̯ʎɭ�ɧɀ̯ɀ��ɡɡ˝̝ɧʓˉʅ�̯˝�ʽ͛�
ɡɀʴɡ̸ʴɀ̯ʓ˝ˉ̤�̯ʎɭ�̝ɭ̤˝̸̝ɡɭ̤�ɠ˝˝ʽ�ɭ͚̚ʴɀʓˉ̤�

ਘਛાʎ̯̯̤͕͕̚ ͕ɭɀ̤̯ɀ̤ʓɀʄ˝̸̝ʽ˝̝ʅ͕̚ɡ˝ˉ̯ɭˉ̸̯̚ʴ˝ɀɧ̤ɀ̸̤̯̝ɀʴʓɀʓˉ̯ʎɭɀ̤ʓɀˉɡɭˉ̸̯̝͕͛ʎʓ̯ɭ̚ɀ̚ɭ ̝̚ɧʄʎ̯̯̤͕͕̚ ͕ɭɀ̤̯ɀ̤ʓɀʄ˝̸̝ʽ˝̝ʅ͕̚ɡ˝ˉ̯ɭˉ̸̯̚ʴ˝ɀɧ̤ɀ̸̤̯̝ɀʴʓɀʓˉ̯ʎɭɀ̤ʓɀˉɡɭˉ̸̯̝͕͛ʎʓ̯ɭ̚ɀ̚ɭ ̝̚ɧʄ

̯͕˝̯ʎʓ̝ɧ̤�̋ ʄ�̯ ʎɭ�ɧɭ̯ɭ̝ʓ˝̝ɀ̯ʓ˝ˉ�ʓˉ��̸̤̯̝ɀʴʓɀઑ̤�
̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�̚ ɭ̝ʄ˝̝ʽɀˉɡɭ�̤ ˝�ʄɀ̝�̯ ʎʓ̤�
ɡɭˉ̸̯̝͛�̝ɭʴɀ̯ʓ͔ɭ�̯˝�̯ʎɭ�ʴɀ̤̯�̯ʎ̝ɭɭ�ɧɭɡɀɧɭ̤�
˝ʄ�̯ʎɭ�th�ɡɭˉ̸̯̝͛�ੲ̝ɭʄɭ̝�̯˝�̯ʎɭ��̚̚ɭˉɧʓ͚ੳ

"ɀ̚ɀɠʓʴʓ̯͛�ʓˉ͔ɭ̤̯ʽɭˉ̯̤�ʓˉ�̯ʎɭ��
�̤ʓɀˉ�ɡɭˉ̸̯̝͛

�� ʄ˝ɡ̸̤� ˝ˉ� ˉɀ̯ʓ˝ˉɀʴ� ɭˉɧ˝͕ʽɭˉ̯̤� ʓʴʴ̸ʽʓ
ˉɀ̯ɭ̤�̯ʎɭ�ˉɭɭɧ�̯˝�ɭˉ̸̤̝ɭ�̯ʎɀ̯��̸̤̯̝ɀʴʓɀˉ̤�
ɀ̝ɭ�ɭˉɧ˝͕ɭɧ�͕ʓ̯ʎ�̯ʎɭ�ɡɀ̚ɀɠʓʴʓ̯ʓɭ̤�̯ʎɀ̯�͕ʓʴʴ�
be relevant to success in the Asian century. 
Û̸ɡɡɭ̤̤�͕ʓʴʴ�ɡ˝ʽɭ�ʄ̝˝ʽ�ʓˉ̯ɭʅ̝ɀ̯ʓ˝ˉ�ɠɀ̤ɭɧ�
on complementarity, not from a race to 
̯ʎɭ�ɠ˝̯̯˝ʽ�ʓˉ�͕ɀʅɭ̤�̤˝ɡʓɀʴ�ʄ˝̸ˉɧɀ̯ʓ˝ˉ̤�˝̝�
ɭˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ�̤̯ɀˉɧɀ̝ɧ̤�Rˉ�ʽɀˉɀʅʓˉʅ�̯ʎɭ�
̝ʓ̤ʯ̤�̋ ʄ�ʅ̝˝͕ʓˉʅ��̸̤̯̝ɀʴʓɀˉ�ʓˉɭΌ̸ɀʴʓ̯ ͛�̯ ʎɭ̝ɭ�
ʓ̤�ɀ�ˉɭɭɧ�ʄ˝̝�ˉɭ͕�ʄ˝̸ˉɧɀ̯ʓ˝ˉɀʴ�ʓˉ͔ɭ̤̯ʽɭˉ̯̤�
ʓˉɡʴ̸ɧʓˉʅ�̚ ̸ɠʴʓɡ�ʓˉ͔ɭ̤̯ʽɭˉ̯̤�ʓˉ�̋ ̸̝�̤ ɡʎ˝˝ʴ̤�
̸ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤�ɀˉɧ�͔ ˝ɡɀ̯ʓ˝ˉɀʴ�̯ ̝ɀʓˉʓˉʅ�ɡɭˉ̯̝ɭ̤�
ʓˉ�ɧɭ͔ɭʴ˝̚ʓˉʅ��̤ʓɀɡɀ̚ɀɠʴɭ�͕ ˝̝ʯ̚ʴɀɡɭ̤�ɀˉɧ�
ʓˉ̤̯ʓ̸̯̯ʓ˝ˉ̤�ɀˉɧ�ʓˉ�ɭˉɡ˝̸̝ɀʅʓˉʅ�ɀɧɀ̯̚ɀɠʓʴ
ity.
Юɭ�ɡɀ̤ɭ�ʄ˝̝�̔ ɀʯʓˉʅ�̯ ʎɭ̤ɭ�ʓˉ͔ɭ̤̯ʽɭˉ̯̤�͕ ɀ̤�

̤ɭ̯�˝̸̯�ʓˉ�̤˝ʽɭ�ɧɭ̯ɀʓʴ�ʓˉ�̯ʎɭ�Čɘɝ˹ȷ�ÓȊˤȷ˧�ʧʓ�
�̂ˮ˹˧ȊɾɝȊ�ɝʓ�˹ɘȷ��ˮɝȊʓ�$ȷʓ˹̂˧̥ৡ�R̯�ɭ͚̚ʴɀʓˉɭɧ�
ʎ˝͕�̚ɀ̤̯�ɡɀ̚ɀɠʓʴʓ̯͛�ʓˉ͔ɭ̤̯ʽɭˉ̯̤�̝̚˝͔ʓɧɭ�ɀ�
ɡ˝ˉ̯ɭʽ̚˝̝ɀ̝͛�ɠɀ̤ʓ̤�˝ʄ�ɡ˝ʽ̚ɀ̝ɀ̯ʓ͔ɭ�ɀɧ͔ɀˉ
̯ɀʅɭ�Юɭ̤ɭ�ɡɀ̚ɀɠʓʴʓ̯ʓɭ̤�ʓˉɡʴ̸ɧɭ�ɭ͚ɡɭʴʴɭˉɡɭ�
ʓˉ�ʅ˝͔ɭ̝ˉɀˉɡɭ�̝ɭʴɀ̯ʓ͔ɭʴ͛�ʴ˝͕�ʴɭ͔ɭʴ̤�˝ʄ�ɡ˝̝
̸̝̯̚ʓ˝ˉ�̤ ɀʄɭ�͕ ˝̝ʯʓˉʅ�ɡ˝ˉɧʓ̯ʓ˝ˉ̤�ɀ�ɡ˝ˉɡɭ̝ˉ�
͕ʓ̯ʎ� ɭˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ� ̸̤̤̯ɀʓˉɀɠʓʴʓ̯͛� ɀˉɧ�
ɀˉʓʽɀʴ�͕ɭʴʄɀ̝ɭ�ɀˉɧ�ʓˉ̤̯ʓ̸̯̯ʓ˝ˉ̤�̯ʎɀ̯�̸̤̚
̚˝̝̯�̤˝ɡʓɀʴ�ʎɀ̝ʽ˝ˉ ͛�ɭɡ˝ˉ˝ʽʓɡ�ɀˉɧ�̤˝ɡʓɀʴ�
˝̚̚˝̸̝̯ˉʓ̯ ͛�ɀˉɧ�̯ ˝ʴɭ̝ɀˉɡɭ��ʴʴ�̯ ʎɭ̤ɭ�ɀ̯̯̝ʓɠ
̸̯ɭ̤�̸̤̚̚˝̝̯�˝̚̚˝̸̝̯ˉʓ̯͛�ɀˉɧ�ʄ̝ɭɭɧ˝ʽ�ʄ˝̝�
̯ʎʓ̤�ɀˉɧ�ʄ̸̸̯̝ɭ�ʅɭˉɭ̝ɀ̯ʓ˝ˉ̤�˝ʄ��̸̤̯̝ɀʴʓɀˉ̤�
Юɭ͛�ʓʽ̝̚˝͔ɭ�̯ʎɭ�͕ɭʴʴɠɭʓˉʅ�˝ʄ�̯ʎɭ��̸̤̯̝ɀʴ
ʓɀˉ�̚ɭ˝̚ʴɭ�ɠ͛�ɭˉʎɀˉɡʓˉʅ�̯ʎɭʓ̝�̝̚˝̤̚ɭɡ̯̤�˝ʄ�
ɡʎ˝˝̤ʓˉʅ�ɀ�ɹ ʓʄɭ�̯ ʎɭ͛�͕ ʓʴʴ�ʎɀ͔ɭ�̝ ɭɀ̤˝ˉ�̯ ˝�͔ ɀʴ̸ɭ
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!̸̯�ɀ�ʽɭ̝ɡɀˉ̯ʓʴʓ̤̯�͕ʓʴʴ�ɀ̝ʅ̸ɭ�̯ʎɀ̯�ɀʴʴ�ɀ̝ɭ�
ɡ˝̤̯ʴ͛�̯ʎɀ̯��̸̤̯̝ɀʴʓɀઑ̤�ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�ɡ˝ʽ
̚ɭ̯ʓ̯ʓ͔ɭˉɭ̤̤�͕ ˝̸ʴɧ�ɠɭ�ʓʽ̝̚˝͔ɭɧ�ɠ͛�ɧʓ̯ɡʎʓˉʅ�
̯ʎɭʽ��ˉɧ�ʴɭ̯ઑ̤�ˉ˝̯�ʯʓɧ�˝̸̝̤ɭʴ͔ɭ̤�ɀʴʴ�ɀ̝ɭ�ɀ̯�
̝ʓ̤ʯ�í̚˝ˉ�ɭʴɭɡ̯ʓ˝ˉ�˝ʄ�̯ʎɭ��ɠɠ˝̯̯�E˝͔ɭ̝ˉ
ʽɭˉ̯�ɭ͔ɭ̝͛�ɧʓ̤ɡ˝͔ɭ̝ɀɠʴɭ�̝̚ʓˉ̯ɭɧ�ɡ˝͛̚�˝ʄ�
the Asia century white paper was literally 
̸̚ʴ̚ɭɧ�ɀˉɧ�ɭ͔ɭ̝͛�ʅ˝͔ɭ̝ˉʽɭˉ̯�̸̤̚̚˝̝̯ɭɧ�
ɧʓʅʓ̯ɀʴ�ʴʓˉʯ�̯˝�ʓ̯�͕ɀ̤�̤ɭ͔ɭ̝ɭɧ

Юɭ�̸̤̯̝ɡ̸̯̝ɭ�˝ʄ�̯ɀ͚ɀ̯ʓ˝ˉ
Юɭ�̯ɀ͚�̝ɭ͔ʓɭ͕�ɡ˝ʽʽʓ̤̤ʓ˝ˉɭɧ�ɠ͛�̯ʎɭ�Ô̸ɧɧ�
E˝͔ɭ̝ˉʽɭˉ̯� ɭɀ̝ʴ͛� ʓˉ� ড়�̝̚˝͔ʓɧɭɧ� ɀˉ�
˝̚̚˝̸̝̯ˉʓ̯͛� ʄ˝̝� ɀ� ʅ̝˝̸̚� ˝ʄ� ̯ɀ͚� ̚˝ʴʓɡ͛�
ɭ͚̚ɭ̝̯̤�̯˝�ɡ˝ˉ̤ʓɧɭ̝�ʎ˝͕�̯ʎɭ�̯ɀ͚�ɀˉɧ�̯̝ɀˉ̤
ʄɭ̝̤�̤̤̯͛ɭʽ̤�ʽʓʅʎ̯�ɠɭ̤̯�ɭ͔˝ʴ͔ɭ�̯˝�ʽɭɭ̯�̯ʎɭ�
ɡʎɀʴʴɭˉʅɭ̤�˝ʄ�̯ʎɭ�st�ɡɭˉ̸̯̝ ͛�ɀˉɧ�̯˝�̸ˉɧɭ̝
write future prosperity.ৡ
Юɭ� ̝ɭ͔ʓɭ͕� ̯ɭɀʽ� ʓɧɭˉ̯ʓпɭɧ� ɡʎɀʴʴɭˉʅɭ̤�

ɀ̤̤˝ɡʓɀ̯ɭɧ�͕ʓ̯ʎ�̤̯̝˝ˉʅ�̚˝̸̚ʴɀ̯ʓ˝ˉ�ʅ̝˝͕̯ʎ�
ɀˉɧ�̚˝̸̚ʴɀ̯ʓ˝ˉ�ɀʅɭʓˉʅ�̯ʎɭ��̤ʓɀˉ�ɡɭˉ̸̯̝͛�
ɡʴʓʽɀ̯ɭ� ɡʎɀˉʅɭ� ɀˉɧ� ͕ʓɧɭ̤̝̚ɭɀɧ� ɭˉ͔ʓ̝˝ˉ
ʽɭˉ̯ɀʴ�ɧɭ̸̤̯̝ɡ̯ʓ˝ˉ�ɀˉɧ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯̤�ʓˉ�
ɧʓʅʓ̯ɀʴ�ɡ˝ʽʽ̸ˉʓɡɀ̯ʓ˝ˉ̤�ɀˉɧ�ɡ˝ʽʽɭ̝ɡɭ�Ċɭ�
ɡɀʴʴɭɧ�˝̸̯�͕˝̝̤ɭˉʓˉʅ�ʎ˝̸̤ʓˉʅ�ɀа˝̝ɧɀɠʓʴʓ̯͛�
ɀ̤�ɀ�̔ ɀ̯̯ɭ̝�̔ ̸ɡʎ�ʓˉ�̄ ɭɭɧ�̋ ʄ�̚ ˝ʴʓɡ͛�ɀ̯̯ɭˉ̯ʓ˝ˉ
�̸̝�̝ɭ͔ʓɭ͕�ʓɧɭˉ̯ʓпɭɧ�̯ʎɭ�̤ɭ͔ɭ̝ɀʴ�̚˝̯ɭˉ

̯ʓɀʴ�̤˝̸̝ɡɭ̤�˝ʄ�̝ɭ͔ɭˉ̸ɭ�ʴɀɠ˝̸̝�ʓˉɡ˝ʽɭ�̯ʎɭ�
ˉ˝̝ʽɀʴ�̝ ɭ̸̯̝ˉ�̋ ˉ�ɡɀ̚ʓ̯ɀʴ�̯ ̝ɀˉ̤ɀɡ̯ʓ˝ˉ̤�ɹ ɀˉɧ�
consumption; wealth; natural resources; 
͕ʓˉɧʄɀʴʴ�ɡɀ̚ʓ̯ɀʴ�ʅɀʓˉ̤�ɭɡ˝ˉ˝ʽʓɡ�̝ ɭˉ̯̤�ɭˉ͔ʓ
̝˝ˉʽɭˉ̯ɀʴ�ɭ͚̯ɭ̝ˉɀʴʓ̯ʓɭ̤�ʓˉɡʴ̸ɧʓˉʅ�ɡɀ̝ɠ˝ˉ�
ɭʽʓ̤̤ʓ˝ˉ̤�ɀˉɧ�̸̤ɭ̝�ɡʎɀ̝ʅɭ̤
Ċɭ�ˉ˝̯ɭɧ�̯ʎɀ̯�̚ʴɀɡʓˉʅ�̝ɭʴʓɀˉɡɭ�̸̚˝ˉ�̯ʎɭ�

п̝̤̯� ̯ʎ̝ɭɭઃʴɀɠ˝̸̝� ʓˉɡ˝ʽɭ� ̯ʎɭ� ˉ˝̝ʽɀʴ�
̝ɭ̸̯̝ˉ�˝ˉ�ɡɀ̚ʓ̯ɀʴ�ɀˉɧ�̯̝ɀˉ̤ɀɡ̯ʓ˝ˉ̤ઃ̸̯̚�
ɀ̯�̝ ʓ̤ʯ�̯ ʎɭ�ɹ ʓ͔ʓˉʅ�̤ ̯ɀˉɧɀ̝ɧ̤�̋ ʄ�ʄ̸̸̯̝ɭ�ʅɭˉɭ̝ɀ
̯ʓ˝ˉ̤�ɠ͛�̝ ɭ̯ɀ̝ɧʓˉʅ�̚ ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�ɀˉɧ�
͕˝̝ʯʄ˝̝ɡɭ�̚ ɀ̝̯ʓɡʓ̚ɀ̯ʓ˝ˉ�Ċɭ�ɀ̝ʅ̸ɭɧ�̯ ʎɭ�ɡɀ̤ɭ�

ਘਜાʎ̯̯̤̯̝̚ɭɀ̸̤̝ ͛ʅ˝ ͔ɀ̸̝ɭ͔ʓɭ͕̯ʎɭɀ̸̤̯̝ɀʴʓɀ̤ʄ̸̸̯̝ɭ̯ɀ͚̤̤̯͛ɭʽ̝ɭ͔ʓɭ͕пˉɀʴ̝ɭ̚˝̝̯ʎ̯̯̤̯̝̚ɭɀ̸̤̝ ͛ʅ˝ ͔ɀ̸̝ɭ͔ʓɭ͕̯ʎɭɀ̸̤̯̝ɀʴʓɀ̤ʄ̸̸̯̝ɭ̯ɀ͚̤̤̯͛ɭʽ̝ɭ͔ʓɭ͕пˉɀʴ̝ɭ̚˝̝̯

ʄ˝̝�̝ɭɧ̸ɡʓˉʅ�̝ɭʴʓɀˉɡɭ�˝ˉ�̯ʎɭ̤ɭ�̤˝̸̝ɡɭ̤�ɀˉɧ�
̚ʴɀɡʓˉʅ�̔ ̸ɡʎ�ʅ̝ɭɀ̯ɭ̝�ɭʽ̚ʎɀ̤ʓ̤�̋ ˉ�ɀʴʴ�̋ ̯ʎɭ̝̤
!̸̯�̸ˉɧɭ̝̤̯ɀˉɧʓˉʅ�̯ʎɭ̤ɭ�̯ʎʓˉʅ̤�ɀˉɧ�ɡ˝ˉ

͔ʓˉɡʓˉʅ�˝̯ʎɭ̝̤�˝ʄ�̯ʎɭʽ�ɀ̝ɭ�͔ɭ̝͛�ɧʓаɭ̝ɭˉ̯�
ɭ͚ɭ̝ɡʓ̤ɭ̤���ˉɀ̯ʓ˝ˉ�̯ʎɀ̯�ɡɭʴɭɠ̝ɀ̯ɭ̤�̚ʴ̸ˉɧɭ̝�
ɀˉɧ�ɧ̸ʽɠ�ʴ̸ɡʯ�ɀˉɧ�̝ɭ̤̚ɭɡ̯̤�пˉɧɭ̝̤�ʯɭɭ̚
ɭ̝̤એ�͕ʓʴʴ�ˉ˝̯�ɭɀ̤ʓʴ͛�̤ɭɭ�ɀ�ɡɀ̤ɭ�ʄ˝̝�ɭ͚̯̝ɀɡ̯ʓˉʅ�
more revenue from natural resources, 
͕ʓˉɧʄɀʴʴ�ɡɀ̚ʓ̯ɀʴ�ʅɀʓˉ̤�ɭɡ˝ˉ˝ʽʓɡ�̝ɭˉ̯̤�˝̝�
ɭˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ� ɭ͚̯ɭ̝ˉɀʴʓ̯ʓɭ̤� R̯�͕ʓʴʴ� ʎɀ͔ɭ�
ˉ˝�̯˝ʴɭ̝ɀˉɡɭ�˝ʄ�ʴɀˉɧ�̯ɀ͚ɭ̤�˝̝�˝̯ʎɭ̝�̯ɀ͚ɭ̤�
on wealth.
Юɭ�EÛæ�ɡ˝ʽʽɭˉɡɭɧ�̋ ̚ɭ̝ɀ̯ʓ˝ˉ�̋ ˉ��f̸ʴ͛�

�Ċɭ�ʎɀ͔ɭ ઑ̯̄�ʽɀˉɀʅɭɧ�̯˝�̸̤̤̯ɀʓˉ�ɀˉ͛�
̯ɀ͚� ̝ɭʄ˝̝ʽ�ɭа˝̝̯� ̤ʓˉɡɭ�Юɭ̝ɭ�ʎɀ͔ɭ�ɠɭɭˉ�
ɀ̯̯ɭʽ̯̤̚�ɀˉɧ�̯ʎɭ͛�ʎɀ͔ɭ�ʄɀʓʴɭɧ�Юɭ�̯ɀ͚ʽʓ͚�
̤͕ʓ̯ɡʎ�ɀɡʎʓɭ͔ɭɧ�͕ʓ̯ʎ�̯ʎɭ�ʓˉ̯̝˝ɧ̸ɡ̯ʓ˝ˉ�˝ʄ�
̯ʎɭ�EÛæ�͕ɀ̤�̸ˉɧ˝ˉɭ�ʓˉ�̯͕˝�ɧɭɡɀɧɭ̤�͕ʓ̯ʎ�
ʓˉɧʓ̝ɭɡ̯�̯ɀ͚ɭ̤�ɡ˝ˉ̯̝ʓɠ̸̯ʓˉʅ�̯ʎɭ�̤ɀʽɭ�̤ʎɀ̝ɭ�
˝ʄ�̯˝̯ɀʴ�̝ɭ͔ɭˉ̸ɭ�ɀ̤�ʓˉ�ঢ়ঢ়ંঢ়ড়�Ċɭ�ɀ̝ɭ�ɠɀɡʯ�
̯˝�͕ʎɭ̝ɭ�͕ɭ�͕ɭ̝ɭ�ʓˉ�̯ʎɭ�̤ɭ͔ɭ̝ɀʴ�ɧɭɡɀɧɭ̤�ʄ˝ʴ
ʴ˝͕ʓˉʅ�ĊĊ�RR�̯ʎɀ̯�ʴɭɧ�̸ʴ̯ʓʽɀ̯ɭʴ͛�̯˝�̯ʎɭ�
�̤̝̚ɭ͛�Ôɭ͔ʓɭ͕�ʓʴʴɧʓ̤ɡʓ̚ʴʓˉɭɧ�ʅ˝͔ɭ̝ˉʽɭˉ̯�
ੲ͕ʎʓɡʎ�ʓ̤�ʄ̸ˉɧɭɧ�ɠ͛�п̤ɡɀʴ�ɧ̝ɀʅ�̯ ʎɀ̯�̚ ̸ˉʓ̤ʎɭ̤�
ʓˉˉ˝͔ɀ̯ʓ˝ˉ�ɭˉ̯ɭ̝̝̚ʓ̤ɭ�ɀˉɧ�ɭа˝̝̯ੳ�ʓ̤�̝ ɭʴ͛ʓˉʅ�
˝ˉ�ɀ�̯ɀ͚�̤̤̯͛ɭʽ�̯ʎɀ̯�ɧʓ̤̯˝̝̯̤�̯ʎɭ�̚ɀ̯̯ɭ̝ˉ�
˝ʄ�̤ɀ͔ʓˉʅ�ɀˉɧ�̝ɭ͕ɀ̝ɧ̤�̯ɀ͚�ɀ͔˝ʓɧɀˉɡɭ�ɀˉɧ�
evasion.
Юɭ��̤̝̚ɭ͛�Ôɭ͔ʓɭ͕�͕ɀ̝ˉɭɧ�̯ʎɀ̯�̚ʴɀɡʓˉʅ�
ɭ͚ɡʴ̸̤ʓ͔ɭ�̝ɭʴʓɀˉɡɭ�̸̚˝ˉ�п̤ɡɀʴ�ɧ̝ɀʅ�ʓˉ�̯ʎɭ�
̚ɭ̝̤˝ˉɀʴ�ʓˉɡ˝ʽɭ�̯ ɀ͚�̤ ̤̯͛ɭʽ�͕ ˝̸ʴɧ�̯ ʎ̝ɭɀ̯ɭˉ�
̯ʎɭ�̤˝ɡʓɀʴ�ɡ˝ʽ̚ɀɡ̯�Юɭ̝ɭ�ʓ̤�ɀ�ɠʓсɭ̝�̝ʓ̤ʯ�
ˉ˝ ͕��͔ɭ̝�̯ ʎɭ�̤ ɭɡ˝ˉɧ�ʎɀʴʄ�̋ ʄ�̯ ʎɭ�th century, 
̯ʎɭ�̤ʎɀ̝ɭ�˝ʄ�͕˝̝ʯʓˉʅ�̯ɀ͚̚ɀ͛ɭ̝̤�ʓˉ�̯ʎɭ�̚˝̸̚
ʴɀ̯ʓ˝ˉ�ʅ̝ɭ͕�̤̯̝˝ˉʅʴ ͛�æ˝ɧɀ ͛�ɧɭʽ˝ʅ̝ɀ̚ʎʓɡ�
̯̝ɭˉɧ̤�ɀ̝ɭ�̝ ɭɧ̸ɡʓˉʅ�̯ ʎɭ�͕ ˝̝ʯʓˉʅ�̤ ʎɀ̝ɭ�̋ ʄ�̯ ʎɭ�
̚˝̸̚ʴɀ̯ʓ˝ˉ�ɀˉɧ�̯ ʎɭ�̤ ʎɀ̝ɭ�̯ ʎɀ̯�͕ ʓʴʴ�ɠɭ�̚ ɀ͛ʓˉʅ�
ʓˉɡ˝ʽɭ�̯ ɀ͚���ʎɭɀ͔ʓɭ̝�ɀˉɧ�ʎɭɀ͔ʓɭ̝�ɠ̸̝ɧɭˉ�ʓ̤�
ɠɭʓˉʅ�̚ ʴɀɡɭɧ�̋ ˉ�̯ ʎɭ�̤ ʎ˝̸ʴɧɭ̝̤�̋ ʄ�ɀ�ɧɭɡʴʓˉʓˉʅ�
proportion of the population.

https://treasury.gov.au/review/the-australias-future-tax-system-review/final-report
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Юɭ̝ɭ� ʓ̤� ɀ� ʴ˝̯� ̯ʎɀ̯� ɡɀˉ� ɠɭ� ̤ɀʓɧ� ɀɠ˝̸̯�
ʽ̸ɡʎ�ˉɭɭɧɭɧ�̝ɭʄ˝̝ʽ̤�̯˝�̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�̯ɀ͚�
̤̤̯͛ɭʽ��ˉɧ�̯ʎɭ�̯ɀ͚�̝ɭ͔ʓɭ͕�̸̚ɠʴʓ̤ʎɭɧ�ʓˉ�
�ɧɭ͔˝̯ɭɧ��̚ ɀʅɭ̤�̋ ʄ�̯ ɭ͚̯�̯ ˝�̯ ʎɀ̯�ɭˉɧ
�ˉɭ� ̯ʎʓˉʅ� ͕˝̝̯ʎ� ʯɭɭ̚ʓˉʅ� ʓˉ�ʽʓˉɧ� ɀ̤�

͕ɭ�̯ʎʓˉʯ�ɀɠ˝̸̯�̯ɀ͚�̝ɭʄ˝̝ʽ�̝ɭΌ̸ʓ̝ɭʽɭˉ̯̤�
̯˝ɧɀ͛�ʓ̤�̯ʎɀ̯�͕ʎɭˉ�͕ɭ�͕ɭ̝ɭ�͕˝̝ʯʓˉʅ�˝ˉ�
̯ʎɭ� ̝̚˝ʫɭɡ̯� ̯ʎ̝˝̸ʅʎ� ড়� ɀˉɧ� ঢ়� ͕ɭ�
͕ɭ̝ɭ� ɡ˝ˉпɧɭˉ̯� ̯ʎɀ̯� ̯ʎɭ� Ô̸ɧɧ� E˝͔ɭ̝ˉ
ʽɭˉ̯ઑ̤�͕˝̝ʴɧʴɭɀɧʓˉʅ�ɡʴʓʽɀ̯ɭ�̚˝ʴʓɡ͛�͕˝̸ʴɧ�
ɠɭ�ʴɭʅʓ̤ʴɀ̯ɭɧ�R̯̤�ɀɠ̤ɭˉɡɭ�ʓʽ̚ʴʓɭ̤�̯ʎɭ�ˉɭɭɧ�
̯˝�ɭ͚̚ʴ˝̝ɭ�͕ ɀ̤͛�ʓˉ�͕ ʎʓɡʎ�̯ ʎɭ��̸̤̯̝ɀʴʓɀˉ�̯ ɀ͚�
̤̤̯͛ɭʽ�ʽʓʅʎ̯�ɠɭ̤̯�ɡ˝ˉ̯̝ʓɠ̸̯ɭ�̯˝�̝ɭɧ̸ɡʓˉʅ�
ɡɀ̝ɠ˝ˉ�ɭʽʓ̤̤ʓ˝ˉ̤�ɀˉɧ�̝ɭʽ˝͔ʓˉʅ�̚ɀ̤̯�ɭʽʓ̤
̤ʓ˝ˉ̤�ʄ̝˝ʽ�̯ʎɭ�ɀ̯ʽ˝̤̚ʎɭ̝ɭ�Юʓ̤�ʓ̤�ˉ˝̯�̯ʎɭ�
˝ɡɡɀ̤ʓ˝ˉ�ʄ˝̝�̯ ɀʴʯʓˉʅ�ɀɠ˝̸̯�̯ ʎɭ̤ɭ�̯ ʎʓˉʅ̤�ɠ̸̯�
̯ʎɭ͛�ʽ̸̤̯�ɠɭ�̯˝̚�˝ʄ�ʽʓˉɧ�ʓˉ�ɀˉ͛�̯ɀ͚�̝ɭʄ˝̝ʽ�
ɧʓ̤ɡ̸̤̤ʓ˝ˉ
�ʴʽ˝̤̯�ɀʴʴ�̯ ʎɭ�ʎʓ̤̯˝̝ʓɡɀʴ�ɧʓ̤ɡ˝̸̝̤ɭ�̋ ˉ�̯ ʎɭ�

ʄɀʓ̝ˉɭ̤̤�˝ʄ�͔ɀ̝ʓ˝̸̤�̯ɀ͚�̝ɭʄ˝̝ʽ�̝̚˝̚˝̤ɀʴ̤�ʓˉ�
�̸̤̯̝ɀʴʓɀ�ʎɀ̤�ɠɭɭˉ�ʄ̝ɀʽɭɧ�ʓˉ�ʓˉ̯̝ɀʅɭˉɭ̝ɀ
̯ʓ˝ˉɀʴ�̯ ɭ̝ʽ̤�̸ ̸̤ɀʴʴ͛�ɭ͔ɀʴ̸ɀ̯ʓˉʅ�ɡ˝ʽ̚ɀ̝ɀ̯ʓ͔ɭ�
̤̯ɀ̯ʓɡ�ɡʎɀˉʅɭ̤�ʓˉ�̚ ̝˝ʅ̝ɭ̤̤ʓ͔ʓ̯ ͛�͕ ʓ̯ʎ�ɡ̸̝̝ɭˉ̯�
ʓˉɡ˝ʽɭ�ɀ̤�̯ʎɭ�ɧɭˉ˝ʽʓˉɀ̯˝ ̝�Rˉ�̯ʎɀ̯�ʄ̝ɀʽ
ʓˉʅ�ʽɀˉ͛�˝ʄ�̯ʎɭ�ʽ̸ɡʎˉɭɭɧɭɧ�̝ɭʄ˝̝ʽ̤�̯˝�
̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�̯ɀ͚�̤̤̯͛ɭʽ�͕ʓʴʴ�ɠɭ�ʴɀɠɭʴʴɭɧ�
̝ɭʅ̝ɭ̤̤ʓ͔ɭ
R�͕˝̸ʴɧ�ʽɀʯɭ�̯͕˝�̚˝ʓˉ̯̤�ʎɭ̝ɭ
Dʓ̝̤̯�̯ʎɭ�ʓˉ̯ɭ̝ɭ̤̯̤�˝ʄ�̯ʎɭ�ʽ˝̤̯�ɧʓ̤ɀɧ͔ɀˉ

̯ɀʅɭɧ�ɀ̝ɭ�ˉ˝̯�ɠɭʓˉʅ�̤ɭ̝͔ɭɧ�ɠ͛�ɀ�̯ɀ͚�̤̤̯͛ɭʽ�
̯ʎɀ̯� ʓ̤� ̸̚ˉʓ̤ʎʓˉʅ� ʓˉˉ˝͔ɀ̯ʓ˝ˉ� ɧɭˉ͛ʓˉʅ�
̚ɭ˝̚ʴɭ�̋ ̚̚˝̸̝̯ˉʓ̯ ͛�̸ ˉɧɭ̝ʽʓˉʓˉʅ�ɭɡ˝ˉ˝ʽʓɡ�
ʅ̝˝͕̯ʎ�ɀˉɧ�̯ʎ̝ɭɀ̯ɭˉʓˉʅ�̯ʎɭ�̸̤̤̯ɀʓˉɀɠʓʴʓ̯͛�
˝ʄ�ʅ˝͔ɭ̝ˉʽɭˉ̯�̤ɭ̝͔ʓɡɭ�̝̚˝͔ʓ̤ʓ˝ˉ
Ûɭɡ˝ˉɧ�ɀˉɧ�ʽ˝̝ɭ�̯˝�̯ʎɭ�̚˝ʓˉ̯�̯ʎɭ�̝̚ɭ

̤ɭˉ̯�̯ɀ͚�̤̤̯͛ɭʽ�ɀʽ˝̸ˉ̯̤�̯˝�ɀ�ɡ˝ˉ̤̚ʓ̝ɀɡ͛�
ɀʅɀʓˉ̤̯�ʄ̸̸̯̝ɭ�ʅɭˉɭ̝ɀ̯ʓ˝ˉ̤�Rʄ�̯ ʎʓ̤�ʅɭˉɭ̝ɀ̯ʓ˝ˉ�
ʓ̤�̯˝�ʽɀʯɭ�ɀˉ͛�ɡ̝ɭɧʓɠʴɭ�ɡʴɀʓʽ�̯ʎɀ̯�ʄ̸̸̯̝ɭ�
ʅɭˉɭ̝ɀ̯ʓ˝ˉ̤�̋ ʄ��̸̤̯̝ɀʴʓɀˉ̤�͕ ʓʴʴ�ɠɭ�ɠɭ̯̯ɭ̝�̋ а�
̯ʎɀˉ�͕ ɭ�ɀ̝ɭ�̯ ʎɭˉ�ʄɀ̝̝ɭɀɡʎʓˉʅ�̯ ɀ͚�̝ ɭʄ˝̝ʽ̤�ʓˉ�
̯ʎɭ�ɧʓ̝ɭɡ̯ʓ˝ˉ̤�̤ ̚ɭʴ̯�̋ ̸̯�ʎɭ̝ɭ�ɀ̝ɭ�̸ ˉɀ͔˝ʓɧɀɠʴɭ

�̚̚ɭˉɧʓ͚��̸̤̯̝ɀʴʓɀઑ̤ �̯ɭ̝ʽ̤�˝ʄ�̯̝ɀɧɭ�
ɀˉɧ�ʴɀɠ˝̸̝�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛

m˝˝ʯʓˉʅ�ɠɀɡʯ�˝͔ɭ̝�̯ʎɭ�st century so far, 
̯ʎɭ̝ɭ�ʓ̤�ʴʓʯɭʴ͛�̯˝�ɠɭ�ɀ�̤ʓʅˉʓпɡɀˉ̯�̯̝ɭˉɧ�ʓˉ�
�̸̤̯̝ɀʴʓɀઑ̤�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ɧɀ̯ɀ�ʄ˝̝�ɀ�ʎ˝̤̯�˝ʄ�
̝ɭɀ̤˝ˉ̤� ̯ʎɀ̯�ɡ˝̸ʴɧ�ɠɭ�ɧʓдɡ̸ʴ̯� ̯˝� ʓ̤˝ʴɀ̯ɭ�
�ˉɧ�̯ʎɭ�̯ʓʽɭ�̤ɭ̝ʓɭ̤�ʄ˝̝�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʓ̤�ɀʴ̤˝�
ɀаɭɡ̯ɭɧ� ɠ͛� ʴɀ̝ʅɭ� ̤ʎ˝ɡʯ̤� ʴʓʯɭ� ̯ʎɭ� ʅʴ˝ɠɀʴ�
пˉɀˉɡʓɀʴ� ɡ̝ʓ̤ʓ̤� ɀˉɧ�"�ĉR(ঢ়� !̸̯��̸̤
̯̝ɀʴʓɀઑ̤�̯ ɭ̝ʽ̤˝ʄ̯̝ɀɧɭ�͕ ɭ̝ɭ�ɀʴ̤˝�̤ ʎ˝ɡʯɭɧ�ɠ͛�
̯ʎɭ�ʅʴ˝ɠɀʴ�пˉɀˉɡʓɀʴ�ɡ̝ʓ̤ʓ̤��ˉɧ�ʓʄ�̯ʎɭ̝ɭ�ʓ̤�
ɀ�̤̯̝˝ˉʅ�ʓˉ͔ɭ̝̤ɭ�̝ɭʴɀ̯ʓ˝ˉ̤ʎʓ̚�ɠɭ̯͕ɭɭˉ�̯ʎɭ�
̯ɭ̝ʽ̤˝ʄ̯̝ɀɧɭ�ɀˉɧ�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯ ͛�̯ʎɭˉ�̯ʎɭ�
ʅʴ˝ɠɀʴ�пˉɀˉɡʓɀʴ�ɡ̝ʓ̤ʓ̤�̤ʎ˝̸ʴɧ�ʓʴʴ̸̤̯̝ɀ̯ɭ�̯ʎɀ̯�
relationship.
R�ɀʽ�̝̚ɭ̚ɀ̝ɭɧ�̯˝�̤̚ɭɡ̸ʴɀ̯ɭ�̯ʎɀ̯�ʓˉ�̯ʎɭ�

̚ɭ̝ʓ˝ɧ�ɠɭ̯͕ɭɭˉ� ̯ʎɭ� ˝ˉ̤ɭ̯� ˝ʄ� ̯ʎɭ�ʽʓˉʓˉʅ�
ɠ˝˝ʽ�ੲ̯ʎɭ�ɭˉɧ�̋ ʄ�ৗੳ�̯ ʎ̝˝̸ʅʎ�̯ ˝�̯ ʎɭ�̋ ˉ̤ɭ̯�
˝ʄ�"�ĉR(�ੲ̤ɀ ͛�̯ ʎɭ�ɭˉɧ�̋ ʄ�ঢ়ੳ�̔ ˝̤̯�̋ ʄ�̯ ʎɭ�
˝̯ʎɭ̝એ�ʓʽ̚ɀɡ̯̤�˝ˉ�ʴɀɠ˝̸̝�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ੲʓɭ�
˝̯ʎɭ̝�̯ ʎɀˉ�̯ ɭ̝ʽ̤˝ʄ̯̝ɀɧɭ�ɭаɭɡ̯̤ੳ�̔ ʓʅʎ̯�ɠɭ�
ɡɀ̸̯̝̚ɭɧ�ʓˉ�̤˝ʽɭ�͕ɭʴʴɠɭʎɀ͔ɭɧ�̯̝ɭˉɧʴʓˉɭ�
ʽɀ͛ɠɭ�ˉ˝̯�ʴʓˉɭɀ ̝�ɠ̸̯�͕ʎ͛�ˉ˝̯�̤̯ɀ̝̯�̯ʎɭ̝ɭਗ਼�
Û˝�R�ʎɀ͔ɭ�ɧɭ̚ʴ˝͛ɭɧ��mÛ�̝ɭʅ̝ɭ̤̤ʓ˝ˉ�˝ˉ�̯ʎɭ�
Ό̸ɀ̝̯ɭ̝ʴ͛�̯ ʓʽɭ�̤ ɭ̝ʓɭ̤�ɧɀ̯ɀ�ʄ˝̝�̯ ʎʓ̤�̚ ɭ̝ʓ˝ɧ�ੲ�
˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ̤�ʓˉ�ɭɀɡʎ�̤ ɭ̝ʓɭ̤�ʓˉɧʓɡɭ̤�(ɭɡ�Ó̯̝�
ৗ�ੲtૻੳ�ૻ�ੳ�̝ɭ̸̯̝ˉʓˉʅ�̯ʎɭ�ʄ˝ʴʴ˝͕ʓˉʅ�
ɭ̤̯ʓʽɀ̯ɭɧ�ʴʓˉɭɀ̝�ɭΌ̸ɀ̯ʓ˝ˉ

πt = 104.0278 + 0.3372t − 0.0472pt, R2 = 0.9741

͕ʎɭ̝ɭ
πt �̯ʎɭ�ʴɭ͔ɭʴ�˝ʄ�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʓˉ�Ό̸ɀ̝̯ɭ̝�t
pt �̯ ʎɭ�ɹ ɭ͔ɭʴ�̋ ʄ�̯ ʎɭ�̯ ɭ̝ʽ̤˝ʄ̯̝ɀɧɭ�ʓˉ�Ό̸ɀ̝̯ɭ̝�t
t = [1,2,3, … ,65]

�ʴʴ� ɡ˝ɭдɡʓɭˉ̯̤� ɀ̝ɭ� ʎʓʅʎʴ͛� ̤̯ɀ̯ʓ̤̯ʓɡɀʴʴ͛�
̤ʓʅˉʓпɡɀˉ̯�ੲ͕ʓ̯ʎ�͔ ɀˉʓ̤ʎʓˉʅʴ͛�̤ ʽɀʴʴ�̚ ͔ɀʴ̸ɭ̤ੳ
Û̯̝ʓ̚̚ʓˉʅ�̯ ʎɭ�ɭ̤̯ʓʽɀ̯ɭɧ�ɹ ʓˉɭɀ̝�̯ ̝ɭˉɧ�ɡ˝ˉ

̯̝ʓɠ̸̯ʓ˝ˉ�ʄ̝˝ʽ�̯ʎɭ�̝ɀ͕�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ɧɀ̯ɀ�
̝̚˝ɧ̸ɡɭ̤�̯ʎɭ�̯ʓʽɭ�̤ɭ̝ʓɭ̤�̤ʎ˝͕ˉ�ʓˉ�̯ʎɭ�ɠʴ̸ɭ�
ʴʓˉɭ�ʓˉ�Dʓʅ̸̝ɭ�
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Юʓ̤�ɹ ˝˝ʯ̤�ɹ ʓʯɭ�̤ ˝ʽɭ̯ʎʓˉʅ�͕ ˝̝̯ʎ�̯ ʎʓˉʯʓˉʅ�
ɀɠ˝̸̯�R̯�ɧ˝ɭ̤�̚˝̤ɭ�ɀ�ɠʓ̯�˝ʄ�ɀ�ɡʎɀʴʴɭˉʅɭ�̯˝�
̯ʎɭ�̄ ɀ̝̝ɀ̯ʓ͔ɭ�̯ ʎɀ̯�̯ ʎɭ�̝ ɭ̤˝̸̝ɡɭ̤�ɠ˝˝ʽએ�ʎɀ̤�
̸ˉɧɭ̝͕̝ʓ̯̯ɭˉ��̸̤̯̝ɀʴʓɀˉ�̝̚˝̤̚ɭ̝ʓ̯ ͛

What if?
Û˝� ͕ʎɀ̯� ʓʄ� ̯ʎɭ� ̯ɭ̝ʽ̤˝ʄ̯̝ɀɧɭ� ʎɀɧ� ˉ˝̯�
ɀɡɡɭʴɭ̝ɀ̯ɭɧ�ʄ̝˝ʽ�̯ʎɭ�(ɭɡ�Ó̯̝�ৗ�̯ʎ̝˝̸ʅʎ�
̯˝�ʓ̯̤�̚˝̤̯ED"�̚ɭɀʯ�ʓˉ�̯ʎɭ�Ûɭ̚�Ó̯̝�ਗ਼ৡ০ 
Ċɭʴʴ�̯ʎɭ�ɡ˝ɭдɡʓɭˉ̯�˝ˉ�̯ʎɭ�̯ɭ̝ʽ̤˝ʄ̯̝ɀɧɭ�
ʓˉ�ɭΌ̸ɀ̯ʓ˝ˉ�ੲੳ�ʓʽ̚ʴʓɭ̤�̯ʎɀ̯�ɀʴʴ�ɭʴ̤ɭ�ɭΌ̸ɀʴ�
̯ʎɭ�ɀ͔ɭ̝ɀʅɭ�̝ ɀ̯ɭ�̋ ʄ�̚ ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�̋ ͔ɭ̝�
̯ʎ˝̤ɭ�ɭʓʅʎ̯�͛ɭɀ̝̤�͕˝̸ʴɧ�ʎɀ͔ɭ�ɠɭɭˉ�ৗ�̚ɭ̝�
ɡɭˉ̯�ɀ�͛ ɭɀ̝�ɹ ɀ̝ʅɭ̝�̯ ʎɀ̯�ʓ̤�ੀ�̚ ɭ̝�ɡɭˉ̯�ɀ�͛ ɭɀ ̝�
ʓˉ̤̯ɭɀɧ�˝ʄ�̯ʎɭ�ɀɡ̸̯ɀʴ�ɀ͔ɭ̝ɀʅɭ�̝ɀ̯ɭ�˝ʄ�ɀ�ʴʓ̯̯ʴɭ�
̸ˉɧɭ̝��̚ɭ̝�ɡɭˉ̯�D˝̝�̝ɭʄɭ̝ɭˉɡɭ��̸̤̯̝ɀʴʓɀઑ̤�
ɀ͔ɭ̝ɀʅɭ�ɀˉˉ̸ɀʴ�̝ɀ̯ɭ�˝ʄ�̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�
ɀɡ̝˝̤̤� ̯ʎɭ� ʴɀ̤̯� ̯ʎ̝ɭɭ� ɧɭɡɀɧɭ̤� ˝ʄ� ̯ʎɭ� th 
century was 1¾ per cent.

Ôɭʄɭ̝ɭˉɡɭ̤
Mɀ̝ɭ�!�ੲੳ�(̸ʅ�̸̚�ʓˉ��̸̤̯̝ɀʴʓɀ�ɠ̸̝ˉɭɧ�
ɀ̝˝̸ˉɧ�̯ʎɭ�͕˝̝ʴɧઃɭ͚̚˝̝̯ʓˉʅ�ʄ˝̤̤ʓʴ�
ʄ̸ɭʴ̤�̸ˉɧɭ̝ʽʓˉɭ̤�ɡʴʓʽɀ̯ɭ�̯ɀ̝ʅɭ̯̤�Rˉ�
δȷ�$ʧʓ̞ȷ˧ˮȊ˹ɝʧʓ��͔ɀʓʴɀɠʴɭ�ɀ̯�ʎ̯̯̤̚ʎ̯̯̤̚
̯ʎɭɡ˝ˉ͔ɭ̝̤ɀ̯ʓ˝ˉɡ˝ʽɧ̸ʅ̸̚ʓˉɀ̸̤̯̝ɀʴʓɀ̯ʎɭɡ˝ˉ͔ɭ̝̤ɀ̯ʓ˝ˉɡ˝ʽɧ̸ʅ̸̚ʓˉɀ̸̤̯̝ɀʴʓɀ
ɠ̸̝ˉɭɧɀ̝˝̸ˉɧ̯ʎɭ͕˝̝ʴɧɭ͚̚˝̝̯ʓˉʅʄ˝̤̤ʓʴɠ̸̝ˉɭɧɀ̝˝̸ˉɧ̯ʎɭ͕˝̝ʴɧɭ͚̚˝̝̯ʓˉʅʄ˝̤̤ʓʴ

ਘਝાЮɭ�̯ɭ̝ʽ̤˝ʄ̯̝ɀɧɭ�ʓˉɡ̝ɭɀ̤ɭɧ�͕ɭʴʴ�ɀɠ˝͔ɭ�̯ʎʓ̤�ʴɭ͔ɭʴ�ʓˉ�̯ʎɭ�͛ɭɀ̝̤�ʄ˝ʴʴ˝͕ʓˉʅ

ʄ̸ɭʴ̸̤ˉɧɭ̝ʽʓˉɭ̤ɡʴʓʽɀ̯ɭ̯ɀ̝ʅɭ̯̤ৗড়ʄ̸ɭʴ̸̤ˉɧɭ̝ʽʓˉɭ̤ɡʴʓʽɀ̯ɭ̯ɀ̝ʅɭ̯̤ৗড় 
ੲɀɡɡɭ̤̤ɭɧ���˝͔ɭʽɠɭ̝�ੳ
Mɭˉ̝͛�i�iɭˉʓ̝͛�f�mɭʓ̤ʎʽɀˉ�v�ɭ̯�ɀʴ�ੲৗੳ�
Tʓȱȷˤȷʓȱȷʓ˹�Öȷ̞ɝȷ̟�ʧɎ�˹ɘȷ�#ɝʧȱɝ̞ȷ˧ˮɝ˹̥�
$ʧʓˮȷ˧̞Ȋ˹ɝʧʓ��ȫ˹�ՒՐՑՖ�Û͛ɧˉɭ͛�Ñɀ̝ʴʓɀʽɭˉ̯�
�͔ɀʓʴɀɠʴɭ�ɀ̯�ʎ̯̯̤͕͕̚ ͕̚ɀ̝ʴʓɀʽɭˉ̯ˉ̤ ͕ʎ̯̯̤͕͕̚ ͕̚ɀ̝ʴʓɀʽɭˉ̯ˉ̤ ͕
ʅ˝ ͔ɀ̸ʴɡ̯ɀɠʴɭɧ̚ɀ̚ɭ̝̤Ñɀʅɭ̤̯ɀɠʴɭɧ̚ɀ̚ɭ̝ʅ˝ ͔ɀ̸ʴɡ̯ɀɠʴɭɧ̚ɀ̚ɭ̝̤Ñɀʅɭ̤̯ɀɠʴɭɧ̚ɀ̚ɭ̝
ɧɭ̯ɀʓʴ̤ɀ̤͚̚ਗ਼̚ʯૻড়ড়ʎ˝̸̤ɭ"˝ɧɭૻʴɡɧɭ̯ɀʓʴ̤ɀ̤͚̚ਗ਼̚ʯૻড়ড়ʎ˝̸̤ɭ"˝ɧɭૻʴɡ 
ੲɀɡɡɭ̤̤ɭɧ���˝͔ɭʽɠɭ̝�ੳ
iɭʎ˝ɭ�f�ੲੳ�æɀ͚ʓˉʅ�ʄ˝̤̤ʓʴ�ʄ̸ɭʴ̤�ɠɭ̯̯ɭ̝�
̯ʎɀˉ�D̸̸̯̝ɭ�vɀɧɭ�ʓˉ��̸̤̯̝ɀʴʓɀ�iɭˉ�
Mɭˉ̝͛�̤ɀ̤͛��͔ɀʓʴɀɠʴɭ�ɀ̯�ʎ̯̯̤̚ʎ̯̯̤̚
͕͕ ͕ɀʄ ̝ɡ˝ʽ̚˝ʴʓɡ̯͛ɀ͚ɀˉɧ̸̤̚ɭ̝͕͕ ͕ɀʄ ̝ɡ˝ʽ̚˝ʴʓɡ̯͛ɀ͚ɀˉɧ̸̤̚ɭ̝
̯ɀ͚ʓˉʅʄ˝̤̤ʓʴʄ̸ɭʴ̤ɠɭ̯̯ɭ̝̯ʎɀˉʄ̸̸̯̝ɭʽɀɧɭ̯ɀ͚ʓˉʅʄ˝̤̤ʓʴʄ̸ɭʴ̤ɠɭ̯̯ɭ̝̯ʎɀˉʄ̸̸̯̝ɭʽɀɧɭ
ʓˉɀ̸̤̯̝ɀʴʓɀʯɭˉʎɭˉ̝̤͛ɀ̤͛̚ʯ˝ʓˉɀ̸̤̯̝ɀʴʓɀʯɭˉʎɭˉ̝̤͛ɀ̤͛̚ʯ˝ 
ੲɀɡɡɭ̤̤ɭɧ�ঢ়��˝͔ɭʽɠɭ̝�ੳ
Ñʎɭʴ̤̚�.�ੲঢ়ੳ�Юɭ�ʅ˝ʴɧɭˉ�̸̝ʴɭ�˝ʄ�
ɀɡɡ̸ʽ̸ʴɀ̯ʓ˝ˉ�ɀ�ʄɀɠʴɭ�ʄ˝̝�ʅ̝˝͕̯ʎʽɭˉ�δȷ�
American Economic Review�ੲੳ�ৗড়ંৗ
Ñʓʯɭ̯̯͛�æ�ੲੳ�$Ȋˤɝ̵Ȋɾ�ɝʓ�˹ɘȷ�è̟ȷʓ˹̥Fɝ˧ˮ˹�
$ȷʓ˹̂˧̥�ੲ̯̝ɀˉ���E˝ʴɧʎɀʽʽɭ̝ੳ�"ɀʽɠ̝ʓɧʅɭ�
Belknap.
Ôɀ͕ʴ̤�f�ੲঢ়ੳ���δȷʧ˧̥�ʧɎ�ĥˮ˹ɝȫȷ�"ɀʽɠ̝ʓɧʅɭ�
vɀ̤̤�Mɀ̝͔ɀ̝ɧ�íˉʓ͔ɭ̝̤ʓ̯͛�Ñ̝ɭ̤̤
Ûɭˉ���ੲঢ়ঢ়ੳ�Tʓȷ˦̂Ȋɾɝ˹̥�Öȷȷ̤Ȋʇɝʓȷȱ�"ɀʽɠ̝ʓɧʅɭ�
vɀ̤̤�Mɀ̝͔ɀ̝ɧ�íˉʓ͔ɭ̝̤ʓ̯͛�Ñ̝ɭ̤̤
Ûɭˉ���ੲঢ়ঢ়ঢ়ੳ�Development As Freedom��͚ʄ˝̝ɧ�
�͚ʄ˝̝ɧ�íˉʓ͔ɭ̝̤ʓ̯͛�Ñ̝ɭ̤̤
Ûɭˉ���ੲੳ�Ċʎ͛�͕ɭ�̤ʎ˝̸ʴɧ�̝̚ɭ̤ɭ̝͔ɭ�̯ʎɭ�
Û̚˝̯̯ɭɧ��͕ʴ�oʧʓȱʧʓ�Öȷ̞ɝȷ̟�ʧɎ�#ʧʧɹˮ��
Dɭɠ̸̝ɀ̝ ͛��͔ɀʓʴɀɠʴɭ�ɀ̯�ʎ̯̯̤͕͕̚ ͕ʴ̝ɠʎ̯̯̤͕͕̚ ͕ʴ̝ɠ
ɡ˝̸ʯ̯ʎɭ̚ɀ̚ɭ̝͔ˉৗɀʽɀ̝̯͛ɀ̤ɭˉɡ˝̸ʯ̯ʎɭ̚ɀ̚ɭ̝͔ˉৗɀʽɀ̝̯͛ɀ̤ɭˉ
͕ʎ͕͛ɭ̤ʎ˝̸ʴɧ̝̚ɭ̤ɭ̝͔ɭ̯ʎɭ̤̚˝̯̯ɭɧ˝͕ʴ͕ʎ͕͛ɭ̤ʎ˝̸ʴɧ̝̚ɭ̤ɭ̝͔ɭ̯ʎɭ̤̚˝̯̯ɭɧ˝͕ʴ 
ੲɀɡɡɭ̤̤ɭɧ���˝͔ɭʽɠɭ̝�ੳ
Ûʽʓ̯ʎ���ੲੳ��ʓ�Tʓ˦̂ɝ˧̥�ɝʓ˹ʧ�˹ɘȷ��Ȋ˹̂˧ȷ�Ȋʓȱ�
$Ȋ̂ˮȷˮ�ʧɎ�˹ɘȷ�ČȷȊɾ˹ɘ�ʧɎ��Ȋ˹ɝʧʓˮ�.ʓʅʎ̯ɭɭˉ̯ʎ�
"ɭˉ̸̯̝͛�"˝ʴʴɭɡ̯ʓ˝ˉ̤��ˉʴʓˉɭ�íˉʓ͔ɭ̝̤ʓ̯͛�˝ʄ�
�͚ʄ˝̝ɧ
Û˝ʴ˝͕�Ôv�ੲঢ়ঢ়ੳ�Ṳ̸̯̂ɀʓˉɀɠʓʴʓ̯͛�ɀˉ�
ɭɡ˝ˉ˝ʽʓ̤̯ઑ̤�̚ɭ̝̤̚ɭɡ̯ʓ͔ɭ�.ʓʅʎ̯ɭɭˉ̯ʎ�f�
Ûɭ͕ɀ̝ɧ�f˝ʎˉ̤˝ˉ�mɭɡ̸̯̝ɭ�̯˝�̯ʎɭ�vɀ̝ʓˉɭ�
Ñ˝ʴʓɡ͛�"ɭˉ̯ɭ ̝�Ċ˝˝ɧ̤�M˝ʴɭ��ɡɭɀˉ˝ʅ̝ɀ̚ʎʓɡ�
Rˉ̤̯ʓ̸̯̯ʓ˝ˉ�Ċ˝˝ɧ̤�M˝ʴɭ�vɀ̤̤
Û̯ʓʅʴʓ̯ͥ�Ġ.�ੲৗੳ�δȷ�Ó˧ɝȫȷ�ʧɎ�Tʓȷ˦̂Ȋɾɝ˹̥. 
Ñɭˉʅ̸ʓˉ�!˝˝ʯ̤�m˝ˉɧ˝ˉ�Ñɭˉʅ̸ʓˉ
Û̯ʓʅʴʓ̯ͥ�Ġ.�Ûɭˉ���ɀˉɧ�Dʓ̯˝̸̤̤ʓ�fઉÑ�ੲঢ়ੳ�
Öȷˤʧ˧˹�Ȫ̥�˹ɘȷ�$ʧʇʇɝˮˮɝʧʓ�ʧʓ�˹ɘȷ�xȷȊˮ̂˧ȷʇȷʓ˹�ʧɎ�
0ȫʧʓʧʇɝȫ�Óȷ˧Ɏʧ˧ʇȊʓȫȷ�Ȋʓȱ�ÝʧȫɝȊɾ�Ó˧ʧɏ˧ȷˮˮ.

Figure 1: Terms-of-trade and actual productivity 
level not explained by linear trend
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Ċ˝̝ʴɧ�"˝ʽʽʓ̤̤ʓ˝ˉ�˝ˉ�.ˉ͔ʓ̝˝ˉʽɭˉ̯�ɀˉɧ�
(ɭ͔ɭʴ˝̚ʽɭˉ̯�ੲঢ়ড়ੳ��̂˧�$ʧʇʇʧʓ�F̂˹̂˧ȷ�
���͚ʄ˝̝ɧ��͚ʄ˝̝ɧס˹˧δȷ�#˧̂ʓȱ˹ɾȊʓȱ�Öȷˤʧנ
íˉʓ͔ɭ̝̤ʓ̯͛�Ñ̝ɭ̤̤

İ̸ɭ̤̯ʓ˝ˉ̤�ɀˉɧ�ɀˉ̤͕ɭ̝̤

ÔE��ɠ˝̸̯�̯ʎɭ�̤ɀʽɭ�̯ʓʽɭ�ɀ̤�͕ɭ�̝ɭʫɭɡ̯ɭɧ�
ɀ� � ̝ɭ̤˝̸̝ɡɭ� ̝ɭˉ̯� ̯ɀ͚� ੲĲÔæੳ� �˝̝͕ɀ͛�
ʓʽ̚˝̤ɭɧ�ɀ��ĲÔæ�˝ˉ�̯ʎɭʓ̝�˝ʓʴ�ɀˉɧ�ʅɀ̤�
ɀ̤̤ɭ̯̤�͕ʎʓɡʎ�͕ɀ̤�̯ʎɭˉ�̸̤ɭɧ�̯˝�ɡ̝ɭɀ̯ɭ�̯ʎɭ�
͕˝̝ʴɧઑ̤�ɹ ɀ̝ʅɭ̤̯�̤ ˝͔ɭ̝ɭʓʅˉ�͕ ɭɀʴ̯ʎ�ʄ̸ˉɧ�Ċʎɀ̯�
͕˝̸ʴɧ��̸̤̯̝ɀʴʓɀ�ʎɀ͔ɭ�ʴ˝˝ʯɭɧ�ʴʓʯɭ�ʎɀɧ�͕ɭ�
ɧ˝ˉɭ�̤˝ʽɭ̯ʎʓˉʅ�ʴʓʯɭ�̯ʎɀ̯ਗ਼
iM�Ċɭʴʴ�͕ɭ�͕˝̸ʴɧ� ̤̯ʓʴʴ� ʎɀ͔ɭ� ɀ� ͔ʓɠ̝ɀˉ̯�
ʽɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�̤ɭɡ̯˝ ̝�Юɭ�͔ɭ̝͛�п̝̤̯�̚ʓɭɡɭ�
˝ʄ� ɭɡ˝ˉ˝ʽʓɡ� ɀɧ͔ʓɡɭ� R� ɭ͔ɭ̝� ʅɀ͔ɭ� ̯˝� ̯ʎɭ�
ʓˉɡ˝ʽʓˉʅ�Ô̸ɧɧ�ʅ˝͔ɭ̝ˉʽɭˉ̯�ʓˉ��˝͔ɭʽɠɭ̝�
˝ʄ��͕ɀ̤�̯˝�̸̯̚�ɀ�ɠʓʅ�̯ɀ͚�˝ˉ�̝ɭ̤˝̸̝ɡɭ�
ɭ͚̚˝̝̯̤��ʄ�ɡ˝̸̝̤ɭ�̯ ʎɭ͛�ɹ ɀ̸ʅʎɭɧ�M˝͕�ɡ˝̸ʴɧ�
ɀ�ʽɭ̝ɡɀˉ̯ʓʴʓ̤̯�̯ɀ͚�ɭ͚̚˝̝̯̤ਗ਼��̝ɭ�͛˝̸�ɡ̝ɀͥ͛ਗ਼�
��ɡ˝̸̚ʴɭ�˝ʄ�͛ɭɀ̝̤�ɀʅ˝�͛˝ ઑ̸ʴʴ�̝ɭɡɀʴʴ�͕ɭ�ʎɀɧ�
ɀˉ� ɀˉʅ̤̯̝ʓɧɧɭˉ� ɧʓ̤ɡ̸̤̤ʓ˝ˉ� ʓˉ� �̸̤̯̝ɀʴʓɀ�
ɀɠ˝̸̯�͕ʎɀ̯�͕ɀ̤�ʎɀ̚̚ɭˉʓˉʅ�̯˝�ɧ˝ʽɭ̤̯ʓɡ�ʅɀ̤�
̝̚ʓɡɭ̤�Ûʓʽ̚ʴɭ�ʎʓʅʎ̤ɡʎ˝˝ʴ�ɭɡ˝ˉ˝ʽʓɡ̤�̯ɭʴʴ̤�
͛˝̸�̯ʎɀ̯�ʓʄ�͛˝̸�͕ɀˉ̯�̯˝�ʎɀ͔ɭ�ɧ˝ʽɭ̤̯ʓɡ�ʅɀ̤�
̝̚ʓɡɭ̤�ʴ˝͕ɭ̝�̯ʎɀˉ�͕˝̝ʴɧ�̝̚ʓɡɭ�ɀˉɧ�͛˝̸�ɀ̝ɭ�
̯ʎɭ�̤ɭɡ˝ˉɧ� ʴɀ̝ʅɭ̤̯�ɭ͚̚˝̝̯ɭ̝�˝ʄ�ʅɀ̤� ʓˉ�̯ʎɭ�
͕˝̝ʴɧ�̸̯̚�ɀ�̯ɀ͚�˝ˉ�͛˝̸̝�ʅɀ̤�ɭ͚̚˝̝̯̤�ʄ˝̝�
E˝ɧઑ̤�̤ɀʯɭ�R̯ઑ̤�ˉ˝̯�ʎɀ̝ɧ�R̯ઑ̤�̝̚ɭ̯̯͛�̤ʓʽ̚ʴɭ�
̸̤̯а� ̝ʓʅʎ̯ਗ਼�!͛� ̯ʎɭ�͕ɀ ͛� ˝̸̝� ʅɀ̤� ɭ͚̚˝̝̯̤�
͕ʓʴʴ�˝ˉɭ�ɧɀ͛�ʓˉ�̯ʎɭ�ˉ˝̯�̯˝˝�ɧʓ̤̯ɀˉ̯�ʄ̸̸̯̝ɭ�
ɠɭ� ̯ɀ͚ɭɧ� ɠ̸̯�ˉ˝̯�ɠ͛�̸̤ઃɠɭɡɀ̸̤ɭ�͕ɭઑ̝ɭ�
̸̤̯̚ʓɧ� ʽɭ̝ɡɀˉ̯ʓʴʓ̤̯̤ઃ̯ʎɭ͛ઑ̝ɭ� ʅ˝ʓˉʅ� ̯˝�
ɠɭ� ̯ɀ͚ɭɧ� ɠ͛� ̯ʎɭ� .̸̝˝̚ɭɀˉ� íˉʓ˝ˉ� ̸ˉɧɭ̝�
̯ʎɭʓ̝�"!�v�Юɭ͛ઑ͔ɭ�ɀʴ̝ɭɀɧ͛�̯˝ʴɧ�̸̤�ɀˉɧ�
̯ʎɭ͛ઑ͔ɭ�̯˝ʴɧ�̸̤�͕ʎɭˉ�ʓ̯ઑ̤�ʅ˝ʓˉʅ�̯˝�̤̯ɀ̝̯�ɀˉɧ�
̯ɀ͚ɭɧ�ɠ͛�ɀʴʴ�˝ʄ�̯ʎ˝̤ɭ�˝̯ʎɭ̝�ɡ˝̸ˉ̯̝ʓɭ̤�̯ʎɀ̯�
͕ɭ� ɭ͚̚˝̝̯� ̯˝� ̯ʎɀ̯� ɀ̝ɭ� ʅ˝ʓˉʅ� ̯˝� ɡ˝͛̚� ̯ʎɭ�
.̸̝˝̚ɭɀˉ�íˉʓ˝ ઑ̤̄�"!�v�R�͕˝̸ʴɧ�̝̚ɭɧʓɡ̯�
̯ʎɀ̯�͕ɭ�ɀ̝ɭ�̯˝˝�̸̤̯̚ʓɧ�ɀˉɧ�̯˝˝�ʴ˝ɡʯɭɧ�ʓˉ�
̯ʎʓ̤�ʽɭ̝ɡɀˉ̯ʓʴʓ̤̯�ʽʓˉɧ̤ɭ̯ઃ̯ʎʓ̤�ˉɀ̝̝ɀ̯ʓ͔ɭ�
˝ʄ��̸̤̯̝ɀʴʓɀˉ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯ઃ̯˝�̸ ˉɧɭ̝̤̯ɀˉɧ�

̯ʎɀ̯�͕ɭ�̤ʎ˝̸ʴɧ�̯ɀ͚�̯ʎɭʽ�ʎɭ̝ɭ�ɠɭʄ˝̝ɭ�̯ʎɭ͛�
leave Australia.
�ʽ�R�̯ ɀʴʯʓˉʅ�ɀɠ˝̸̯�̤ ˝ʽɭ̯ʎʓˉʅ�ɡ˝ˉ̤ɭΌ̸ɭˉ

̯ʓɀʴ�̋ ̝�̄ ˝̯ਗ਼�Đ̋ ̸�ɀ̤ʯɭɧ�ɀɠ˝̸̯�̯ ʎɭ��˝̝͕ɭʅʓɀˉ�
̤˝͔ɭ̝ɭʓʅˉ�͕ ɭɀʴ̯ʎ�ʄ̸ˉɧ�R̯ઑ̤�̋ ˉʴ͛�ɠɀɡʯ˝ʄ̯ʎɭ
ɭˉ͔ɭʴ˝̚ɭ�ɡɀʴɡ̸ʴɀ̯ʓ˝ˉ̤�ɠ̸̯�ɀ̤�R�̤ɀʓɧ�ɀɠ˝͔ɭ�
̯ʎɀ̯�̯ ɀ͚�ɀ̯�̯ ʎɭ�̚ ̝ɭ̤ɭˉ̯�"!�v�̤ ʎɀɧ˝͕�̚ ̝ʓɡɭ�
(which is really the price at which carbon 
ɡ̝ɭɧʓ̯̤� ɀ̝ɭ� ̝̚ɭ̤ɭˉ̯ʴ͛� ̯̝ɀɧʓˉʅ� ʓˉ� .̸̝˝̚ɭੳ�
͕˝̸ʴɧ�ʅɭˉɭ̝ɀ̯ɭ�ʄ˝̝��̸̤̯̝ɀʴʓɀ�̯ ɭˉ̤�̋ ʄ�ɠʓʴʴʓ˝ˉ̤�
˝ʄ�ɧ˝ʴʴɀ̝̤�ɀ�͛ ɭɀ ̝�Ċʎ͛�ʓ̤�̯ ʎɀ̯�̄ ̸ʽɠɭ̝�̤ ˝�ɠʓʅਗ਼�
Ċɭʴʴ�̯ʎɭ�ɡɀ̝ɠ˝ˉ�ɭʽɠ˝ɧʓɭɧ�ʓˉ��̸̤̯̝ɀʴʓɀઑ̤�
ʄ˝̤̤ʓʴ�ʄ̸ɭʴ�ɭ͚̚˝̝̯̤�ʓ̤�̯ʎ̝ɭɭ�̯ʓʽɭ̤�͕ʎɀ̯�͕ɭ�
ɡ˝̸ˉ̯�ɀ̤�ɭʽʓ̤̤ʓ˝ˉ̤�ʄ̝˝ʽ�ɀʴʴ�̤ ˝̸̝ɡɭ̤�͕ ɭ�ɧ˝ ઑ̯̄�
ɡ˝̸ˉ̯�̯ ʎɭ�ɡɀ̝ɠ˝ˉ�ɭʽɠ˝ɧʓɭɧ�ʓˉ�̯ ʎɭ�̤ ̸̯а�̯ ʎɀ̯�
other people buy from us in our national 
ɭʽʓ̤̤ʓ˝ˉ̤�Юɀ̯ઑ̤�͕ʎ͛�̯ʎɭ�ˉ̸ʽɠɭ̝�ʓ̤�̤˝�ɠʓʅ�
R�̝ɭɡʯ˝ˉ�̯ʎɭ��˝̝͕ɭʅʓɀˉ�̤˝͔ɭ̝ɭʓʅˉ�͕ɭɀʴ̯ʎ�
ʄ̸ˉɧ�͕˝̸ʴɧ�ɠɭ�ɀɠ̤˝ʴ̸̯ɭʴ͛�̯ʓˉ͛�̝ɭʴɀ̯ʓ͔ɭ�̯˝�
�̸̤̯̝ɀʴʓɀઑ̤�̤˝͔ɭ̝ɭʓʅˉ�͕ɭɀʴ̯ʎ�ʄ̸ˉɧ
R� ̝ɭʽɭʽɠɭ̝�˝ˉ�ʽɀˉ͛�˝ɡɡɀ̤ʓ˝ˉ̤�ɀ̤� ̯ʎɭ�

ʽʓˉʓˉʅ�ɠ˝˝ʽ�͕ ɀ̤�ʅɭ̯̯ʓˉʅ�̸ ˉɧɭ̝͕ɀ͛�ɀ̚̚ɭɀ̝
ʓˉʅ�ʓˉ�̸̚ɠʴʓɡ�ʄ˝̸̝ʽ̤�ɀˉɧ�ɠɭʓˉʅ�ɀ̤ʯɭɧ�̯ʎɭ�
Ό̸ɭ̤̯ʓ˝ˉ� Ċʎ͛� ɧ˝ɭ̤ ઑ̯̄� �̸̤̯̝ɀʴʓɀ� ʎɀ͔ɭ�
ɀ�̤˝͔ɭ̝ɭʓʅˉ�͕ɭɀʴ̯ʎ�ʄ̸ˉɧਗ਼એ�R�͕ɀ̤�ɀʴ͕ɀ̤͛�ɀ�
ɠʓ̯�̸̤̝̝̚ʓ̤ɭɧ�ɠ͛�̯ʎɭ�Ό̸ɭ̤̯ʓ˝ˉ�ɠɭɡɀ̸̤ɭ�͕ɭ�
͕ɭ̝ɭ�ʓˉɡɀ̚ɀɠʴɭ�̋ ʄ�̚ ̸̯̯ʓˉʅ�ɀ�̯ ɀ͚�̋ ˉ�ɭ͔ɭˉ�ʫ̸̤̯�
̸̤̚ɭ̝ˉ˝̝ʽɀʴ�̚ ̝˝п̯̤�ʄ̝˝ʽ�̯ ʎɭ�̔ ʓˉʓˉʅ�̤ ɭɡ̯˝ ̝�
��ɡ˝̸ˉ̯̝͛�̯ʎɀ̯�ʴɀɡʯ̤�ɭʓ̯ʎɭ̝�̯ʎɭ�ʓˉ̯ɭʴʴʓʅɭˉɡɭ�
˝̝�̯ʎɭ�ɡ˝̸̝ɀʅɭ�̯˝�ɠɭ�ɀɠʴɭ�̯˝�ɧ˝�̯ʎɀ̯�͕ʎʓɡʎ�
ʓ̤�ɀ�̝ɀ̯ʎɭ̝�˝ɠ͔ʓ˝̸̤�̯ʎʓˉʅ�̯˝�ɧ˝�̤ʎ˝̸ʴɧ�̤̯˝̚�
ɧ̝ɭɀʽʓˉʅ�ɀɠ˝̸̯�̤ ˝͔ɭ̝ɭʓʅˉ�͕ ɭɀʴ̯ʎ�ʄ̸ˉɧ̤�ɡɭ̝
̯ɀʓˉʴ͛�ɀˉ̯͛ʎʓˉʅ�ɀ̝̚̚˝ɀɡʎʓˉʅ�̯ ʎɭ��˝̝͕ɭʅʓɀˉ�
scale.
ÔE��ˉ�̯ʎɀ̯�ˉ˝̯ɭ�.Ό̸ʓˉ˝͚�ɀ̝ɭ�ʅ˝ʓˉʅ�̯˝�
ʓˉ͔ɭ̤̯�ʓˉ�˝а̤ʎ˝̝ɭ�͕ʓˉɧ�ʓˉ��̸̤̯̝ɀʴʓɀ�ɀˉɧ�R�
ɀ̤ʯɭɧ�̯ ʎɭʽ�ʎ˝͕�̔ ̸ɡʎ�̯ ɀ͚�̯ ʎɭ͛�̚ ɀʓɧ�ɹ ɀ̤̯�͛ ɭɀ ̝�
ড়�ɠʓʴʴʓ˝ˉ�ɀˉɧ�̯ʎɭ͛�͕ɭ̝ɭ�̤̯ʓʴʴ�ʽɀʯʓˉʅ�ɀ�
̝̚˝п̯
Ó�"˝̸ʴɧ�̯ʎɭ̝ɭ�ɠɭ�ɀˉ̯͛ʎʓˉʅ�ʽ˝̝ɭ�̸ˉɭΌ̸ɀʴ�
̯ʎɀˉ�̯ ʎɭ�ʎ̸ʅɭ�ɹ ˝ɠɠ͛ʓˉʅ�̤ ɭɡ̯˝̝�͕ ʎʓɡʎ�̔ ɀʯɭ̤�
ʎ̸ʅɭ�̚ ̝˝п̯̤�ʄ˝̝�̚ ɭ˝̚ʴɭ�͕ ʎ˝�ɭʽ̚ʴ˝͛�̤ ˝�̔ ɀˉ͛�
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ʴ˝ɠɠ͛ʓ̤̯̤ਗ਼�M˝͕�͕ʓʴʴ�͕ɭ�ɠ̝ɭɀʯ�̯ʎʓ̤�ˉɭ̸͚̤�
ɠɭɡɀ̸̤ɭ�ɠɀ̤ʓɡɀʴʴ͛�ɀʴʴ�̯ʎɭ̤ɭ�Ό̸ɭ̤̯ʓ˝ˉ̤�ɀɠ˝̸̯�
͕ʎ͛�͕ɭઑ̝ɭ�ˉ˝̯�ɧ˝ʓˉʅ�̯ʎʓˉʅ̤�ɡ˝ʽɭ�ɠɀɡʯ�̯˝�
̯ʎɭ�ɧɭɡʓ̤ʓ˝ˉ�̔ ɀʯɭ̝̤�ɀˉɧ�̯ ʎɭ�ɧɭɡʓ̤ʓ˝ˉ�̔ ɀʯɭ̝̤ઑ�
̚ɭ̝̤̚ɭɡ̯ʓ͔ɭ�˝ˉ�̯ʎʓˉʅ̤�ʓ̤�ɠɭʓˉʅ�ʓˉɡ̝ɭɧʓɠʴ͛�
ʓˉр̸ɭˉɡɭɧ�ɠ͛�̯ʎɭ̤ɭ�˝̝ʅɀˉʓ̤ɀ̯ʓ˝ˉ̤ਗ਼
iM� R̯ઑ̤� ̸̯̝ɭ� ɀˉɧ� ˝ʄ� ɡ˝̸̝̤ɭ� Rઑ͔ɭ� ʎɀɧ� ̯ʎɭ�
˝̚̚˝̸̝̯ˉʓ̯͛�̯˝�̤ɭɭ� ʓ̯�п̝̤̯ʎɀˉɧ�͕ʓ̯ʎ�ড়�
͛ɭɀ̝̤�˝ʄ�̚˝ʴʓɡ͛�ɀɧ͔ʓ̤ʓˉʅ�ʓˉ�"ɀˉɠɭ̝̝ɀ�R̯ઑ̤�
ɀɡ̸̯ɀʴʴ͛�͕ʎɀ̯�R�̝ɭʄɭ̝̝ɭɧ�̯˝�ʓˉ�f˝ɭ�Û̯ʓʅʴʓ̯ͥઑ̤�
ৗ�ɠ˝˝ʯ�R̯ઑ̤�ɀɡ̸̯ɀʴʴ͛�͕ʎɀ̯��ɧɀʽ�Ûʽʓ̯ʎ�
refers to in δȷ�ČȷȊɾ˹ɘ�ʧɎ��Ȋ˹ɝʧʓˮ�ੲੳઃʓ̯ઑ̤�
those with economic power who have the 
˝̚̚˝̸̝̯ˉʓ̯͛�̯˝�ɭ͚ɭ̝̯�̚˝ʴʓ̯ʓɡɀʴ�̚˝͕ɭ ̝�ɀˉɧ�
̯ʎɭ�̸̤ɭ�˝ʄ�̯ʎɀ̯�̚˝ʴʓ̯ʓɡɀʴ�̚˝͕ɭ̝�ʅʓ͔ɭ̤�̯ʎɭʽ�
ʽ˝̝ɭ�ɭɡ˝ˉ˝ʽʓɡ�̚ ˝͕ɭ̝�ɀˉɧ�̝ ˝̸ˉɧ�ɀˉɧ�̝ ˝̸ˉɧ�
ʓ̯�ʅ˝ɭ̤�ʓˉ�̯ ʎʓ̤�ɧɭ̸̤̯̝ɡ̯ʓ͔ɭ�ɡ͛ɡʴɭ�̋ ʄ�ʓˉɡ̝ɭɀ̤ʓˉʅ�
ɭɡ˝ˉ˝ʽʓɡ�̚ ˝͕ɭ ̝�ʓˉɡ̝ɭɀ̤ʓˉʅ�̚ ˝ʴʓ̯ʓɡɀʴ�̚ ˝͕ɭ ̝�
ɀˉɧ�̤˝�˝ˉ�R̯�ʎɀ̤�̯˝�ɠɭ�ɠ̝˝ʯɭˉ�!̸̯�ʓ̯ઑ̤�ˉ˝̯�
̸̤̝̝̚ʓ̤ʓˉʅ�̯ʎɀ̯�ʓ̯�ʎɀ̚̚ɭˉ̤�ʓˉ�ɀ�ɧɭʽ˝ɡ̝ɀɡ ͛�
͕ʎɭ̝ɭ� ̚˝ʴʓ̯ʓɡɀʴ� ̚ɀ̝̯ʓɭ̤� ˉɭɭɧ� ̯˝� ɡ˝ʽ̚ɭ̯ɭ�
ɀɡ̯ʓ͔ɭʴ͛� ɀʅɀʓˉ̤̯� ˝ˉɭ� ɀˉ˝̯ʎɭ̝ઃR� ̸̤ɭɧ� ̯˝�
̯ʎʓˉʯ� ̯ʎɀ̯� ̯ʎʓ̤�͕ɀ̤� ˝ˉʴ͛� ̤˝ʽɭ̯ʎʓˉʅ� ̯ʎɀ̯�
ʎɀ̚̚ɭˉɭɧ�ɧ̸̝ʓˉʅ�ɭʴɭɡ̯ʓ˝ˉ�ɡɀʽ̚ɀʓʅˉ̤�ɠ̸̯�
͕ʎɭˉ�R�͕ ɀ̤�͕ ˝̝ʯʓˉʅ�ʓˉ�Ñɀ̸ʴ�iɭɀ̯ʓˉʅઑ̤�̋ дɡɭ�
ɀ̤�ɀˉ�ɀɧ͔ʓ̤˝ ̝�͕ʎʓɡʎ�R�ɧʓɧ�ʄ˝̝�п͔ɭ�͛ɭɀ̝̤�̯ʎɭ�
ɭ̯ʎ˝̤�ʓˉ�̯ʎɭ�˝дɡɭ�͕ɀ̤�̯ʎɀ̯�͛˝̸�ʎɀɧ�̯˝�͕ʓˉ�
̯ʎɭ�ɧɭɠɀ̯ɭ�ʄ˝̝�̯ʎɭ�̚ɀ̝ʴʓɀʽɭˉ̯ɀ̝͛�̯ɭ̝ʽ�ɀˉɧ�
̯ʎɀ̯�ʓˉɡʴ̸ɧɭɧ�ɠɭʓˉʅ�̤ɭɭˉ�̯˝�ɠɭ�̸̤ɡɡɭ̤̤ʄ̸ʴ�ʓˉ�
ʓˉ̯̝˝ɧ̸ɡʓˉʅ�ɀˉɧ�ʅɭ̯̯ʓˉʅ�ʴɭʅʓ̤ʴɀ̯ʓ˝ˉ�̚ɀ̤̤ɭɧ�
!͛�̯ ʎɭ�̯ ʓʽɭ�Ô̸ɧɧ�ɠɭɡɀʽɭ�̚ ̝ʓʽɭ�̔ ʓˉʓ̤̯ɭ̝�ʓ̯�
͕ɀ̤�ɭ͔ɭ̝͛��̔ ʓˉ̸̯ɭ̤�̋ ʄ�ɭ͔ɭ̝͛�ɧɀ͛ઃ͛˝̸�ʎɀɧ�
̯˝�ɠɭ�͕ʓˉˉʓˉʅ
R̯ઑ̤�̄ ˝̯�ʫ̸̤̯�̯ ʎɭ�̚ ˝ʴʓ̯ʓɡʓɀˉ̤�͕ ʎ˝�ɀ̝ɭ�̸ ˉɧɭ̝�

̯ʎɭ�ʎɭɀ͔͛�ʓˉр̸ɭˉɡɭ�̋ ʄ�ɭɡ˝ˉ˝ʽʓɡ�̚ ˝͕ɭ̝�ɀˉɧ�
̝ɭʴʓɀˉ̯�̸ ̚˝ˉ�ɧ˝ˉɀ̯ʓ˝ˉ̤�ʄ̝˝ʽ�̯ ʎ˝̤ɭ�͕ ʎ˝�ʎɀ͔ɭ�
̯ʎɭ�ɭɡ˝ˉ˝ʽʓɡ�̚˝͕ɭ̝ઃ̯ʎɭ̝ɭ�ɀ̝ɭ�ɀʴ̤˝�̯ʎɭ�
ʽɭɧʓɀ�ʓˉ�̯ ʎɭ�ɧɭɠɀ̯ɭ�̯ ʎɀ̯�͕ ɭ�ʎɀɧ�ɀ̝˝̸ˉɧ�̯ ʎɭ�
̝ɭ̤˝̸̝ɡɭ�̤ ̸̚ɭ̝�̚ ̝˝п̯̤�̯ ɀ͚�R�͕ ɀ̤�̯ ̝ɭɀ̸̤̝͛�̤ ɭɡ
̝ɭ̯ɀ̝͛�ɀ̯�̯ ʎɭ�̯ ʓʽɭ�R�͕ ɀ̤�̤ ˝�ɀˉˉ˝͛ɭɧઃʓ̯�͕ ɀ̤�
̯ʎɭ�̋ ˉʴ͛�̯ ʓʽɭ�ʓˉ�̔ ͛�ɹ ʓʄɭ�̯ ʎɀ̯�R�ɭ͔ɭ̝�ɧʓɧ�ʓ̯ઃR�
ɡɀʴʴɭɧ�̯ ʎɭ�ɭɧʓ̯˝̝�̋ ʄ�̯ ʎɭ�Financial Review�ɀˉɧ�

̤ɀʓɧ� Đ̋ ઑ̸̝ɭ� ɀ� ʫ˝ʯɭ�ʽɀ̯ɭ�͕ʎɀ̯� ̯ʎɭ� ʎɭʴʴ�
ɀ̝ɭ�͛˝̸�ɧ˝ʓˉʅਗ਼એ�!ɭɡɀ̸̤ɭ�̯ʎɭ�ɭɧʓ̯˝̝ʓɀʴ�ʴʓˉɭ�
̯ʎɀ̯�͕ɀ̤�ɠɭʓˉʅ�͕̝ʓ̯̯ɭˉ�͕ɀ̤�̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�
ʽɭ̝ɡɀˉ̯ʓʴʓ̤̯� ˉɀ̝̝ɀ̯ʓ͔ɭઃ̯ʎɀ̯� ɭ͚̚˝̝̯̤� ˝ʄ�
ʄ˝̤̤ʓʴ�ʄ̸ɭʴ̤�ɀˉɧ�ʓ̝˝ˉ�˝̝ɭ�ɀ̝ɭ�̯ʎɭ�̤˝̸̝ɡɭ�˝ʄ�
�̸̤̯̝ɀʴʓɀˉ�̝̚˝̤̚ɭ̝ʓ̯͛�ɀˉɧ�˝ˉʴ͛�ɀ�ɧ̸ʽɠɀ̤̤�
͕˝̸ʴɧ�͕ɀˉ̯�̯˝�̸̯̚�ɀ�̯ɀ͚�˝ˉ�̯ʎʓ̤�̸̤̯а�̯ʎʓ̤�
ɀʽ˝̸ˉ̯̤�̯ ˝�ʯʓʴʴʓˉʅ�̯ ʎɭ�ʅ˝˝̤ɭ�̯ ʎɀ̯ઑ̤�ɹ ɀ͛ʓˉʅ�̯ ʎɭ�
ʅ˝ʴɧɭˉ�ɭс̤�Mʓ̤�̝ɭ̤̚˝ˉ̤ɭ�͕ɀ̤�Ċɭʴʴ�ɭ͔ɭ̝͛�
ɠ̸̤ʓˉɭ̤̤�͕ɭ�̯ɀʴʯ�̯˝ઃR�ʅ̸ɭ̤̤�ʎɭ�ʽɭɀˉ̯�̯ʎɭ�
vʓˉɭ̝ɀʴ̤�"˝̸ˉɡʓʴઃ̯ɭʴʴ�̸ ̤�̯ ʎɀ̯�̯ ʎʓ̤�ʓ̤�ɡ̝ɀͥ ͛એ�
Юɭ�̝˝ʴɭ�˝ʄ�̯ʎɭ�ʽɭɧʓɀ�ʓ̤�ʽɭɀˉ̯�̯˝�ɠɭ�̯˝�ɡɀʴʴ�
̯ʎʓ̤�̸̤̯а�˝̸̯�ˉ˝̯�̯˝�ɠɭ�ɡ˝ʽ̚ʴʓɡʓ̯�ʓˉ�ʓ̯
Ô"��ˉɭ�˝ʄ�̯ʎɭ�ʯɭ͛�̯ʎʓˉʅ̤�͛˝̸�ʄ̝ɀʽɭɧ�ʓˉ�
͛˝̸̝�̯ɀʴʯ�͕ɀ̤�ɀ�ʴɀɡʯ�˝ʄ�̚˝ʴʓ̯ʓɡɀʴ�͕ʓʴʴ�ɀˉɧ�
ɀ� ʄɀʓʴ̸̝ɭ� ˝ʄ� ɧɭʽ˝ɡ̝ɀɡ ͛�Ċʎɀ̯ઑ̤� ̯̝˝̸ɠʴɭɧ�
ʽɭ�ʓˉ�˝ɠ̤ɭ̝͔ʓˉʅ�˝̸̝�̚˝ʴʓ̯ʓɡɀʴ�̝̚˝ɡɭ̤̤ɭ̤�ʓ̤�
̯ʎɭ�ɠ̝ɭɀʯɧ˝͕ˉ�˝ʄ� ̯ʎɭ�Ċɭ̤̯ʽʓˉ̤̯ɭ̝̤̯͛ʴɭ�
̯͕˝̚ɀ̝̯͛�̤̤̯͛ɭʽ�ɀˉɧ�̯ʎɭ�ɭʽɭ̝ʅɭˉɡɭ�˝ʄ�̯ʎɭ�
̤ʽɀʴʴɭ̝�̚ ɀ̝̯ʓɭ̤�ɠɭʓˉʅ�ɀɠʴɭ�̯ ˝�ʎ˝ʴɧ�̯ ˝�̝ ɀˉ̤˝ʽ�
ɀ̤�ʓ̯�͕ɭ̝ɭ�̯˝�ɀɡʎʓɭ͔ɭ�̤˝ʽɭ�ʯʓˉɧ�˝ʄ�̚˝ʴʓ̯ʓɡɀʴ�
ɡ˝ˉɡ˝̝ɧɀ̯�̯˝�ɠ̝ɭɀʯ�̯ʎ̝˝̸ʅʎ�ʓˉ�ɀˉ�ɭʴɭɡ̯˝̝ɀʴ�
̤ɭˉ̤ɭ� R̯ઑ̤� ʎ˝͕�͕ɭ�ʽɀˉɀʅɭ� ̯ʎɀ̯� ˉɭɭɧ� ̯˝�
ʎɀ͔ɭ�̯ʎɭ�̚˝ʴʓ̯ʓɡɀʴ�͕ʓʴʴ� ̯˝�ɧ˝�̯ʎɭ�͕˝ˉɧɭ̝
ʄ̸ʴ�˝̝�ɠ̝ɀ͔ɭ�̯ʎʓˉʅ̤�˝ʄ�͕ʎʓɡʎ�͛˝ ઑ̸͔ɭ�̤̚˝ʯɭˉ�
Юɭ̝ɭ�ʓ̤�ɀʴ̤˝�̯ʎɭ�͕ɀ͛�̯ʎɀ̯�̯ʎɭ�ʽɭɧʓɀ�ɡɀˉ�
ʽʓ̤ɧʓ̝ɭɡ̯�ɡ˝̸̝̯ʓˉʅ�ɀ�ʯʓˉɧ�̋ ʄ�ɡʎɭɀ̚�̚ ˝̸̚ʴɀ̝�
̤̚ʓ̝ʓ̯��ˉɭ�˝ʄ�̯ʎɭ�ɭ͚ɀʽ̚ʴɭ̤�ʓ̤�˝̸̝�ʄɀʓʴ̸̝ɭ�̯˝�
ʽɀʓˉ̯ɀʓˉ�̚ ̸ɠʴʓɡ�ʎ˝̸̤ʓˉʅ�̤ ̯˝ɡʯ�̋ ͔ɭ̝�ɧɭɡɀɧɭ̤�
ɀˉɧ�̯ʎɭˉ�̸̤ɧɧɭˉʴ͛�̯˝�̚˝ʓˉ̯�̯ʎɭ�пˉʅɭ̝�ɀ̯�ɀʴʴ�
̯ʎɭ̤ɭ�ʓʽʽʓʅ̝ɀˉ̯̤�ɀ̤�̤ ˝ʽɭʎ˝͕�̯ ˝�ɠʴɀʽɭ�ʄ˝̝�ɀ�
ʴɀɡʯ�̋ ʄ�ɀɡɡɭ̤̤�̯ ˝�ʎ˝̸̤ʓˉʅ�R̯ઑ̤�ɀ�ɡ˝ʽɠʓˉɀ̯ʓ˝ˉ�
˝ʄ�̚˝ʴʓ̯ʓɡɀʴ�͕ʓʴʴ�ɡʎɀˉʅɭ�ʓˉ�̯ʎɭ�ɧɭʽ˝ɡ̝ɀ̯ʓɡ�
̸̤̯̝ɡ̸̯̝ɭ�ɀˉɧ�ʽʓ̤ɧʓ̝ɭɡ̯ʓ˝ˉ�ʓˉ�̯ʎɭ�̝̚ɭ̤̤
iM�R̯ઑ̤�ɀ�ʅ̝ɭɀ̯�Ό̸ɭ̤̯ʓ˝ˉ�R�ʯˉ˝͕�͕ ʎɀ̯�͛ ˝ ઑ̸̝ɭ�
̯ɀʴʯʓˉʅ�ɀɠ˝̸̯�͕ʓ̯ʎ�̸̚ɠʴʓɡ�ʎ˝̸̤ʓˉʅ�R�ʅ̝ɭ͕�
̸̚�ʓˉ�ɀ�̚ ̸ɠʴʓɡ�ʎ˝̸̤ʓˉʅ�̤ ̸ɠ̸̝ɠ�ɀʴ̯ʎ˝̸ʅʎ�ʄ˝̝�
̤˝ʽɭ�̝ɭɀ̤˝ˉ�͕ɭ�ɧʓɧ ઑ̯̄�ʎɀ͔ɭ�ɀ�̸̚ɠʴʓɡ�ʎ˝̸̤ɭ�
ɠ̸̯�͕ɭ�͕ɭ̝ɭ�̝̚ɭ̯̯͛�̚˝˝̝ઃʽ͛�ʄɀ̯ʎɭ̝�͕ɀ̤�ɀ�
̯ʓʽɠɭ̝�͕˝̝ʯɭ̝�˝ˉ�̯ʎɭ�ʴ˝͕ɭ̤̯�ɀ͕ɀ̝ɧ�̝ɀ̯ɭ�˝ʄ�
̚ɀ͛�ʓˉ�̯ ʎɭ�̄ ɀ̯ʓ˝ˉઃɀʴʴ�̋ ʄ�̔ ͛�̤ ɡʎ˝˝ʴ�ʄ̝ʓɭˉɧ̤�
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͕ɭ̝ɭ�ʴʓ͔ʓˉʅ�ʓˉ�̸̚ɠʴʓɡ�ʎ˝̸̤ʓˉʅ��̸̝�ʴɀɡʯ�˝ʄ�
ʓˉ͔ɭ̤̯ʽɭˉ̯�ʓˉ�̸̚ɠʴʓɡ�ʎ˝̸̤ʓˉʅ�ʓ̤�ɀ�ɧʓ̤ʅ̝ɀɡɭ
�ˉ�̯ ʎɭ�̔ ɭɧʓɀ�R�̯ ʎʓˉʯ�ʓ̯ઑ̤�ʯʓˉɧ�̋ ʄ�ʓˉ̯ɭ̝ɭ̤̯

ʓˉʅ�̯˝�̤ɭɭ�ɭɧʓ̯˝̝̤�˝ʄ�ɭ̤̯ɀɠʴʓ̤ʎɭɧ�ˉɭ͕̤̚ɀ̚ɭ̝�
ˉɀʽɭ̤ઃR�̤ɀ͛�ɭ̤̯ɀɠʴʓ̤ʎɭɧએ�ɠ̸̯�ʓ̯�ɧ˝ɭ̤ ઑ̯̄�
ʽɭɀˉ� ̯ʎɭ͛ઑ̝ɭ� ʅ˝ʓˉʅ� ̯˝� ɠɭ�͕ʓ̯ʎ� ̸̤�ʽ̸ɡʎ�
ʴ˝ˉʅɭ̝ઃɧ̝ɀ͕ʓˉʅ� ɀ� ɧʓ̤̯ʓˉɡ̯ʓ˝ˉ� ɠɭ̯͕ɭɭˉ�
̯ʎɭ� ̯̝ɀɧʓ̯ʓ˝ˉɀʴ� ʽɭɧʓɀઃ˝̝� ɀ̚̚ɀ̝ɭˉ̯ʴ͛�
̯ʎ˝̤ɭ�̯ʎɀ̯�͛˝̸�ɡɀˉ�̸̯̝̤̯ઃɀˉɧ�̯ʎ˝̤ɭ�̯ʎɀ̯�
ɀ̝ɭ�̯ʎ̝ɭɀ̯ɭˉʓˉʅ�̯ʎɭʓ̝�ɭ͚ʓ̤̯ɭˉɡɭ�Юɀ̯ઑ̤�̝̚ʓˉ
ɡʓ̚ɀʴʴ͛�̤ ˝ɡʓɀʴ�̔ ɭɧʓɀ�R�ɧ˝ ઑ̯̄�̯ ̸̝̤̯�̔ ̸ɡʎ�̯ ʎɀ̯�
R�̝ ɭɀɧ�ʓˉ�̯ ʎɭ�̤ ˝ɡɀʴʴɭɧ�̯ ̝ɀɧʓ̯ʓ˝ˉɀʴ�̔ ɭɧʓɀ�Rઑ͔ɭ�
̤̯˝̚̚ɭɧ� ̸̤ɠ̤ɡ̝ʓɠʓˉʅ�vɀ͛ɠɭ� ʓ̯ઑ̤� ɠɭɡɀ̸̤ɭ�
they think the only way they can survive 
ʓˉ�̯ʎʓ̤�͕˝̝ʴɧ�˝ʄ�ɀ�ʎ͛̚ɭ̝͔ɭˉ̯ʓʴɀ̯ɭɧ�ɡ˝ˉ̯ɭ̤̯�
ʓ̤�̯˝�ɠɭ�ɀ�̚ɀ̝̯ʓɡʓ̚ɀˉ̯�ʓˉ�ʓ̯�ɀˉɧ�ˉ˝̯�̯˝�ɠɭ�
ɧʓаɭ̝ɭˉ̯�Юɀ̯ઑ̤�ʎ˝͕� ʓ̯� ʴ˝˝ʯ̤� ̯˝�ʽɭ��ʴʴ�
̯ʎ˝̤ɭ�ˉɭ͕̤̚ɀ̚ɭ̝̤�ɀ̝ɭ�ʅɭ̯̯ʓˉʅ�̯ʎʓˉˉɭ̝�ɀˉɧ�
̯ʎʓˉˉɭ ̝�ɭ͚ɡɭ̯̚�ʄ˝̝�̯ʎɭ�ɀɧ͔ɭ̝̯ʓ̤ʓˉʅ�Rʄ�̯ʎɭ�
̯̝ɀɧʓ̯ʓ˝ˉɀʴ�ʽɭɧʓɀ�̯ʎ˝̸ʅʎ̯�̯ʎɀ̯�̯ʎɭ͛�͕ɭ̝ɭ�
ʅ˝ʓˉʅ�̯˝�ɠɭ�ɀɠʴɭ�̯˝�ɡ˝ˉ̯ʓˉ̸ɭ�̯˝�ɧʓ̤̯ʓˉʅ̸ʓ̤ʎ�
̯ʎɭʽ̤ɭʴ͔ɭ̤�ʄ̝˝ʽ�̤ ˝ɡʓɀʴ�̔ ɭɧʓɀ�̯ ʎɭ͛�͕ ˝̸ʴɧ ઑ̯̄�
ʎɀ͔ɭ�̤̯ɀ̝̯ɭɧ�̯˝�ɀ̚ɭ�̯ʎɭʽ�R�ɧʓɧ�ɀ̤ʯ�ɀˉ�ɀ̸ɧʓ
ɭˉɡɭ�ˉ˝̯�̯ʎɀ̯�ʴ˝ˉʅ�ɀʅ˝�Ċʎɭˉ�͕ɀ̤�̯ʎɭ�ʴɀ̤̯�
̯ʓʽɭ�͛ ˝̸�ɭ͔ɭ̝�̝ ɭɀɧ�ɀˉ͛�̄ ɭ͕̤�ʓˉ�ɀ�̄ ɭ͕̤̚ɀ̚ɭ ̝�
R�ʽɭɀˉ�ˉɭ͕̤�͛˝̸�͕ɭ̝ɭ ઑ̯̄�ɀ͕ɀ̝ɭ�˝ʄ�̸ˉ̯ʓʴ�͛˝̸�
̝ɭɀɧ�ʓ̯�ʓˉ�̯ʎɭ�ˉɭ͕̤̚ɀ̚ɭ̝ਗ਼એ�Ċʎɀ̯�͛˝̸�ʅɭ̯�ʓˉ�
̯ʎɭ�̄ ɭ͕̤̚ɀ̚ɭ̝̤�̯ ˝ɧɀ͛�ʓ̤�ɡ˝ʽʽɭˉ̯ɀ̝͛�ɀ̯�ɠɭ̤̯�
ʽ˝̤̯ʴ͛�̋ ̚ʓˉʓ˝ˉઃ͕ʎɭ̯ʎɭ̝�ʓ̯ઑ̤�ʄɀɡ̯ɠɀ̤ɭɧ�̋ ̝�
ˉ˝̯�ʓ̯ઑ̤�˝̚ʓˉʓ˝ˉ
R�ɧ˝ ઑ̯̄�ʎɀ͔ɭ�̯ʎɭ�ɀˉ̤͕ɭ̝�̯˝�̯ʎɀ̯�ɠ̸̯�R�͕ʓʴʴ�

̤ɀ͛�̯ʎʓ̤�ɡ˝ʽʓˉʅ�ɠɀɡʯ�̯˝�̯ʎɭ�ɧ̤͛ʄ̸ˉɡ̯ʓ˝ˉɀʴ�
ɧɭʽ˝ɡ̝ɀ̯ʓɡ� ̤̤̯͛ɭʽ� ɀˉɧ� ̯ʎɭ� ʽʓˉ˝̝� ̚ɀ̝
̯ʓɭ̤ઃÑɭ̯ɭ̝�Ûʎɭ̝ʅ˝ʴɧ�͕ʓʴʴ�̝ɭʽɭʽɠɭ̝�̯ʎʓ̤�
͔ɭ̝͛�͕ɭʴʴઃ͕ɭઑ͔ɭ�ʎɀɧ�ʽʓˉ˝̝�̚ɀ̝̯ʓɭ̤�ʎ˝ʴɧ
ʓˉʅ�̯ʎɭ�ɠɀʴɀˉɡɭ�˝ʄ�̚˝͕ɭ̝�ʓˉ�̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�
̚˝ʴʓ̯ʓɡɀʴ�̤̤̯͛ɭʽ�ʄ˝̝�ɀ�͔ɭ̝͛�ʴ˝ˉʅ�̯ʓʽɭ��̤�ɀ�
̸̚ɠʴʓɡ�̤ɭ̝͔ɀˉ̯�͛˝̸�ʎɀɧ�̯˝�ɀ̤ʯ�͛˝̸̝̤ɭʴʄ�ɀ�ʴ˝̯�
˝ʄ�Ό̸ɭ̤̯ʓ˝ˉ̤�ɠ̸̯�̯͕˝�ʓˉ�̚ɀ̝̯ʓɡ̸ʴɀ ̝��ˉɭ�ʓ̤�
̯ʎɭ̝ɭ�ɀˉ͛�ɡʎɀˉɡɭ�ɀ̯�ɀʴʴ�̋ ʄ�ʅɭ̯̯ʓˉʅ�̯ ʎʓ̤�ɹ ɭʅʓ̤ʴɀ
̯ʓ˝ˉ�̯ ʎ̝˝̸ʅʎ�̯ ʎɭ�̸ ̚̚ɭ̝�ʎ˝̸̤ɭਗ਼��ˉɧ�̯ ʎɭˉ�̯ ʎɭ�
̤ɭɡ˝ˉɧ�͕ʎʓɡʎ�ʓ̤�ɀ�̝ɀ̯ʎɭ̝�ʽ˝̝ɭ�ɡʎɀʴʴɭˉʅʓˉʅ�

Ό̸ɭ̤̯ʓ˝ˉ� ʄ˝̝� ɀ� ̸̚ɠʴʓɡ� ̤ɭ̝͔ɀˉ̯� ̯˝� ɀ̤ʯ� ɠ̸̯�
ˉɭ͔ɭ̝̯ʎɭʴɭ̤̤�͛˝̸�ɧ˝�ʎɀ͔ɭ�̯˝�ɀ̤ʯ�ʓ̯�ɧ˝�͕ɭ�
ʎɀ͔ɭ�ɀ�̚˝ʴʓ̯ʓɡɀʴ�ʴɭɀɧɭ̝�ɡɀ̚ɀɠʴɭ�˝ʄ�̸̝ˉˉʓˉʅ�
̯ʎɭ�ɀ̝ʅ̸ʽɭˉ̯�̸̚ɠʴʓɡʴ͛ਗ਼
(.�Ċɭ�ʎɭɀ̝�˝ʄ�̯ʎɭ�ɡ˝̤̯�˝ʄ�ʴʓ͔ʓˉʅ�ɡ̝ʓ̤ʓ̤�ɀˉɧ�
̯ʎɭ�ʎ˝̸̤ʓˉʅ�ɡ̝ʓ̤ʓ̤�Rʄ�͛˝̸�͕ɭ̝ɭ�̝̚ʓʽɭ�ʽʓˉ
ʓ̤̯ɭ ̝�ʎ˝͕�͕˝̸ʴɧ�͛˝̸�̤˝ʴ͔ɭ�ɠ˝̯ʎ�˝ʄ�̯ʎ˝̤ɭਗ਼
੶mɀ̸ʅʎ̯ɭ̝
iM�Ċɭઑ͔ɭ�ɀʴ̝ɭɀɧ͛�ʎɀɧ�˝ˉɭ�̸̤сɭ̤̯ʓ˝ˉ�˝ˉ�
̯ʎɭ�ʎ˝̸̤ʓˉʅ�ɡ̝ʓ̤ʓ̤�̸̚ɠʴʓɡ�ʎ˝̸̤ʓˉʅ�Юɭ̝ɭઑ̤�
ˉ˝�̚ ˝ʓˉ̯�ʓˉ�̚ ̸̤̤͛ʄ˝˝̯ʓˉʅ�ɀ̝˝̸ˉɧ�̋ ˉ�̯ ʎʓ̤�̋ ˉɭ�
ɡɀ̚ʓ̯ɀʴ�ʅɀʓˉ̤�̯ɀ͚�̝̚ɭʄɭ̝ɭˉɡɭ�ʄ˝̝�̯ʎɭ�ʄɀʽʓʴ͛�
ʎ˝ʽɭ�ɀ��̔ ʓʴʴʓ˝ˉ�ʎ˝̸̤ɭ�̋ ̝�ɡ˝̸ʴɧ�ɠɭ�ɀ��
ʽʓʴʴʓ˝ˉ�ʎ˝̸̤ɭ�̤ ʓ̯̯ʓˉʅ�̯ ʎɭ̝ɭ�̋ ˉ�̯ ʎɭ�Mɀ̝ɠ˝̸ ̝�
�˝�ɡɀ̚ʓ̯ɀʴ�ʅɀʓˉ̤�̯ ɀ͚�ɀ̯�ɀʴʴ�R̯�ɧ˝ɭ̤ ઑ̯̄�ɡ˝̸ˉ̯�ʓˉ�
̯ʎɭ�ɀ̤̤ɭ̯̤�ɀ̯�ɀʴʴ�Юɀ̯�ʓ̤�˝ˉɭ�ʓ̸̤̤ɭ�Юɭ�̚˝̸̚
ʴɀ̝�ɧɭɠɀ̯ɭ�˝ˉ�̯ʎɭ�̝ɭʴɀ̯ʓ˝ˉ̤ʎʓ̚�ɠɭ̯͕ɭɭˉ�̯ʎɭ�
̯ɀ͚�̤ ̤̯͛ɭʽ�ɀˉɧ�ʎ˝̸̤ʓˉʅ�ɀа˝̝ɧɀɠʓʴʓ̯͛�ʅ˝ɭ̤�̯ ˝�
̯ʎɭ�ʓ̸̤̤ɭ�˝ʄ�͕ʎɀ̯ઑ̤�ɡɀʴʴɭɧ�ˉɭʅɀ̯ʓ͔ɭ�ʅɭɀ̝ʓˉʅ�
Юɭ̝ɭઑ̤�̄ ˝̯ʎʓˉʅ�̤ ̚ɭɡʓɀʴ�ɀɠ˝̸̯�̤ ˝ʽɭɠ˝ɧ͛�͕ ʎ˝�
˝͕ˉ̤�ɀˉ�ʓˉ͔ɭ̤̯ʽɭˉ̯�̝̚˝̚ɭ̝̯͛�ɠɭʓˉʅ�ɀɠʴɭ�̯˝�
ɧɭɧ̸ɡ̯�̯ʎɭ�ɭ͚̚ɭˉ̤ɭ̤�ɀ̤̤˝ɡʓɀ̯ɭɧ�͕ʓ̯ʎ�̯ʎɀ̯�
ʓˉ͔ɭ̤̯ʽɭˉ̯�̝̚˝̚ɭ̝̯͛� ʓˉɡʴ̸ɧʓˉʅ�ʽ˝̝̯ʅɀʅɭ�
ʓˉ̯ɭ̝ɭ̤̯� ɀʅɀʓˉ̤̯� ʓˉɡ˝ʽɭ� ʄ̝˝ʽ� ɀˉ͛� ˝̯ʎɭ̝�
̤˝̸̝ɡɭ�Ċʎɀ̯�̔ ɀʯɭ̤�̄ ɭʅɀ̯ʓ͔ɭ�ʅɭɀ̝ʓˉʅ�ɀ̯̯̝ɀɡ
̯ʓ͔ɭ�ʓ̤�̯ʎɭ�ɡɀ̚ʓ̯ɀʴ�ʅɀʓˉ̤�̯ɀ͚�͕ʎʓɡʎ�͛˝̸�ɀ̝ɭ�
ɭ͚̚ɭɡ̯ʓˉʅ�̯˝�̚ɀ ͛�Rʄ�͛˝̸�ʴ˝˝ʯ�ɀ̯�̯ʎɭ�̝ɭˉ̯ɀʴ�
͛ʓɭʴɧ̤�̯ʎɀ̯�ʴɀˉɧʴ˝̝ɧ̤�ʅɭ̯�˝ˉɡɭ�͛˝̸�̯ɀʯɭ�˝̸̯�
̝̚˝̚ɭ̝̯͛�̯ ɀ͚�̯ ʎɭ͛ઑ̝ɭ�ʓˉ�̯ ʎɭ�̝ ɭʅʓ˝ˉ�̋ ʄ��̯ ˝�ৗ�
͕ʎʓɡʎ�̋ ˉʴ͛�̔ ɀʯɭ̤�̤ ɭˉ̤ɭ�ʓʄ�̯ ʎɭ͛�ɀ̝ɭ�ɭ͚̚ɭɡ̯ʓˉʅ�
ɀ�ʴɀ̝ʅɭ�ɡɀ̚ʓ̯ɀʴ�ʅɀʓˉ�̯˝�ʽɀʯɭ�̸̚�̯ʎɭ�ɧʓаɭ̝
ence to other investment opportunities. But 
̯ʎɭ�͕ɀ͛�̯ʎɭ�ɡɀ̚ʓ̯ɀʴ�ʅɀʓˉ̤�̯ɀ͚�͕˝̝ʯ̤�ʓ̤�п̝̤̯�
͛˝̸�ɧ˝ ઑ̯̄�̚ɀ͛�ʓ̯�˝ˉ�ɀˉ�ɀɡɡ̸̝ʓˉʅ�ɠɀ̤ʓ̤ઃRઑʽ�
ˉ˝̯� ̸̤сɭ̤̯ʓˉʅ� ͛˝̸� ̤ʎ˝̸ʴɧ� R� ̸ˉɧɭ̝̤̯ɀˉɧ�
̯ʎɭ�ɧʓдɡ̸ʴ̯ʓɭ̤�ɀ̤̤˝ɡʓɀ̯ɭɧ�͕ʓ̯ʎ�̯ʎɀ̯ઃɀˉɧ�
̤ɭɡ˝ˉɧ�̯ ʎɭ͛ઑ̝ɭ�̄ ˝̯�ʫ̸̤̯�̯ ʎɭ˝̝ɭ̯ʓɡɀʴ�ɠ̸̯�Ό̸ʓ̯ɭ�
̝̚ɀɡ̯ʓɡɀʴ��ˉʴ͛�̋ ˉɭ�ʎɀʴʄ�̋ ʄ�̯ ʎɭ�ɡɀ̚ʓ̯ɀʴ�ʅɀʓˉ�ʓ̤�
ɀ̤̤ɭ̤̤ɭɧ�ɀ̤�̯ ɀ͚ɀɠʴɭ�ʓˉɡ˝ʽɭ�ɀˉɧ�̯ ɀ͚ɭɧ�ɀ̯�͛ ˝̸̝�
ʽɀ̝ʅʓˉɀʴ�̝ɀ̯ɭ�Đ̋ ̸�ɧ˝ ઑ̯̄�ˉɭɭɧ�ɀ�͔ɭ̝͛�ʎʓʅʎ�
̝ɀ̯ɭ�˝ʄ�ɡɀ̚ʓ̯ɀʴ�ʅɀʓˉ�ʄ˝̝�̯ʎɀ̯�̯ɀ͚�̝̚ɭʄɭ̝ɭˉɡɭ�
̯˝�ɠɭ�̸̤дɡʓɭˉ̯ʴ͛�ɀ̯̯̝ɀɡ̯ʓ͔ɭ�̯˝�ɭ͚̚ʴɀʓˉ�͕ʎ͛�
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ˉɭʅɀ̯ʓ͔ɭ�ʅɭɀ̝ʓˉʅ�ʓ̤�̤˝�̚˝̸̚ʴɀ ̝��̸̤̯̝ɀʴʓɀ�ʓ̤�
ɀ�̤ ̯ɀˉɧ˝̸̯�ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴʴ͛�ʓˉ�̯ ʎɭ�ɀ̯̯̝ɀɡ̯ʓ˝ˉ�
of rental property as an investment class, 
relative to countries we normally compare 
˝̸̝̤ɭʴ͔ɭ̤�͕ʓ̯ʎ� R̯�ʽ˝̤̯ʴ͛�ʎɀ̤� ̯˝�ɧ˝�͕ʓ̯ʎ�
̯ʎ˝̤ɭ� ̯͕˝� ̯ʎʓˉʅ̤� п̝̤̯� ʴɀɡʯ� ˝ʄ� ɀɧɭΌ̸ɀ̯ɭ�
̸̚ɠʴʓɡ�ʎ˝̸̤ʓˉʅ�ɀ̤� ɀˉ�ɀʴ̯ɭ̝ˉɀ̯ʓ͔ɭ� ʄ˝̝� ʴ˝͕
ʓˉɡ˝ʽɭ� ̝ɭˉ̯ɀʴ� ɀˉɧ� ̤ɭɡ˝ˉɧ� ̯ʎɭ� ͕ɀ͛� ̯ʎɭ�
ɡɀ̚ʓ̯ɀʴ�ʅɀʓˉ̤�̯ɀ͚�̤̤̯͛ɭʽ�͕˝̝ʯ̤
Юɭ�̝̚˝͚ʓʽɀ̯ɭ�ɡɀ̸̤ɭ�˝ʄ�̯ʎɭ�ɡ˝̤̯�˝ʄ�ʴʓ͔ʓˉʅ�
ɡ̝ʓ̤ʓ̤� ʓ̤� ̯ʎɭ� ͕ɀ̤ʎ˝̸̯� ʄ̝˝ʽ� ̯ʎɭ� "�ĉR(�
̚ɀˉɧɭʽʓɡ�͕ʎʓɡʎ�ɧʓ̸̤̝̯̚ɭɧ�ʅʴ˝ɠɀʴ�̸̤̚̚ʴ͛�
ɡʎɀʓˉ̤�ʓˉ�ɀ�͕ɀ͛�̯ʎɀ̯�ˉ˝ɠ˝ɧ͛�ʎɀɧ�ʄ˝̝ɭ̤ɭɭˉ�
R̯ઑ̤�Ό̸ʓ̯ɭ�̝ ɭʽɀ̝ʯɀɠʴɭ�ʎ˝͕�Ό̸ʓɡʯʴ͛�͕ ɭ�̯ ̸̝ˉɭɧ�
ʄ̝˝ʽ�ɡɭʴɭɠ̝ɀ̯ʓˉʅ�̯ʎɭ�fɀ̚ɀˉɭ̤ɭ�ʫ̸̤̯ʓˉ̯ʓʽɭ�
ʓˉɧ̸̤̯̝ʓɀʴ�ʽ˝ɧɭʴ�ʓˉ̯˝��ʎ�ʽ͛�E˝ɧ�̯ʎʓ̤�ʓ̤�
̚˝̤ʓˉʅ�ɀˉ�ɭ͚ʓ̤̯ɭˉ̯ʓɀʴ�̯ʎ̝ɭɀ̯�̯˝�ʎ̸ʽɀˉʓ̯ ͛એ�
͕ʎʓɡʎ�ʓ̯�ʯʓˉɧ�˝ʄ�ɧ˝ɭ̤�Ċɭ�ʎɀɧ ઑ̯̄�̯ʎ˝̸ʅʎ̯�
ɀɠ˝̸̯�̯ ʎɭ�̝ ʓ̤ʯ�"�ĉR(�ɧʓ̸̤̝̯̚ɭɧ�̯ ʎɭ�̤ ̸̚̚ʴ͛�
ɡʎɀʓˉ̤�ɀˉɧ�ʓˉ�̤̯ɀˉɧɀ̝ɧ�̤ʓʽ̚ʴɭ�ɭɡ˝ˉ˝ʽʓɡ̤�
̯ʎɭ� ̸̤̚̚ʴ͛�ɡ̸̝͔ɭ� ̤ʎʓо̤� ̯˝� ̯ʎɭ� ʴɭо� Rʄ� ̯ʎɭ�
ɧɭʽɀˉɧ�ɡ̸̝͔ɭ�ɧ˝ɭ̤ ઑ̯̄�̤ ʎʓо�͛ ˝ ઑ̸ʴʴ�ʅɭ̯�ʎʓʅʎɭ̝�
̝̚ʓɡɭ̤�ɀˉɧ�ʓˉрɀ̯ʓ˝ˉ�Ċʎɀ̯�̯ ʎɭ�Ôɭ̤ɭ̝͔ɭ�!ɀˉʯ�
ʎɀ̤�ɠɭɭˉ�ɧ˝ʓˉʅ�ʓ̤�̯ ̝͛ʓˉʅ�̯ ˝�̤ ʎʓо�̯ ʎɭ�ɧɭʽɀˉɧ�
ɡ̸̝͔ɭ�̯˝�̯ʎɭ�ʴɭо�̤˝�̯ʎɀ̯�͛˝̸�ɧ˝ ઑ̯̄�ʅɭ̯�̝̚ʓɡɭ�
ʓˉрɀ̯ʓ˝ˉ�ɠ̸̯�͛˝̸�ɧ˝�ʅɭ̯�ɀ�ʄɀʴʴ˝а�ʓˉ�ɭɡ˝
ˉ˝ʽʓɡ�ɀɡ̯ʓ͔ʓ̯ ͛�Юɭ�Ô!�ઑ̤�ɀɠʓʴʓ̯͛�̯ ˝�ɀɡʎʓɭ͔ɭ�
̯ʎɀ̯�̋ ̸̯ɡ˝ʽɭ�͕ ʓ̯ʎ˝̸̯�̤ ɭɡ̸̝ʓˉʅ�ɀ�̝ ɭɡɭ̤̤ʓ˝ˉ�ʓ̤�
Ό̸ʓ̯ɭ�̝ɭʽɀ̝ʯɀɠʴɭ�ɠ̸̯�ʓ̯�ɧ˝ɭ̤�ɠɭʅ�̯ʎɭ�Ό̸ɭ̤
̯ʓ˝ˉ�͕ ʎɭ̯ʎɭ̝�ʓ̯�̔ ʓʅʎ̯�̄ ˝̯�ʎɀ͔ɭ�ɠɭɭˉ�̚ ̸̝ɧɭˉ̯�
̯˝�͕ɀʓ̯�̯˝�ɀʴʴ˝͕�̤˝ʽɭ�˝ʄ�̯ʎɭ�ɀɧʫ̸̤̯ʽɭˉ̯�̯˝�
ɡ˝ʽɭ�̯ʎ̝˝̸ʅʎ�˝ˉ�̯ʎɭ�̸̤̚̚ʴ͛�̤ʓɧɭ
!̸̯�̔ ˝ˉɭ̯ɀ̝͛�̚ ˝ʴʓɡ͛�ɡɀˉ�̋ ˉʴ͛�ɧ˝�̤ ˝�̔ ̸ɡʎ�

ɠɭɡɀ̸̤ɭ�͛ ˝̸�̄ ɭɭɧ�̯ ˝�ʅɭ̯�̯ ʎɭ�̤ ̸̚̚ʴ͛�ɡ̸̝͔ɭ�̯ ˝�
̤ʎʓо�̯˝�̯ʎɭ�̝ʓʅʎ̯�D˝̝�̯ʎɀ̯�͛˝̸�ʎɀ͔ɭ�̯˝�ɠɭ�
̚ɀ͛ʓˉʅ�ɀ̯̯ɭˉ̯ʓ˝ˉ�̯˝�̯ʎɭ�̤˝̸̝ɡɭ̤�˝ʄ�̝̚˝ɧ̸ɡ
̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�ʄ˝̝�ɭ͚ɀʽ̚ʴɭ�Û˝�ʽɀ͛ɠɭ�͛˝̸�
̤ʎ˝̸ʴɧ�̤̯ɀ̝̯�ʴ˝˝ʯʓˉʅ�ɀ̯�̝ɭʄ˝̝ʽʓˉʅ�̯ʎɭ��̸̤
̯̝ɀʴʓɀˉ�̯ɀ͚ɀ̯ʓ˝ˉ�̤̤̯͛ɭʽ�ʓˉ�ɀ�͕ɀ͛�̯ʎɀ̯�ɧ̝ʓ͔ɭ̤�
̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʅ̝˝͕̯ʎ�Юɀ̯�͕˝̸ʴɧ�ʅɭˉɭ̝ɀ̯ɭ�
̯͕˝�ɠɭˉɭп̯̤�̯ ʎɀ̯�͕ ˝̸ʴɧ�ʎɭʴ̚�̯ ˝�ɀɧɧ̝ɭ̤̤�̯ ʎɭ�
ɡ˝̤̯�˝ʄ�ʴʓ͔ʓˉʅ�ɡ̝ʓ̤ʓ̤�п̝̤̯�ʓ̯�̯ɀʯɭ̤�̯ʎɭ�̝̚ɭ̤

̸̤̝ɭ�˝̸̯�˝ʄ�̝̚ʓɡɭ̤�ɀˉɧ�̤ɭɡ˝ˉɧ�ʓ̯�̝̚˝͔ʓɧɭ̤�
̯ʎɭ�̸ˉɧɭ̝̚ʓˉˉʓˉʅ̤�ʄ˝̝�̝ɭɀʴ�͕ɀʅɭ̤�ʅ̝˝͕̯ʎ
Ev�Đ̋ ̸�̔ ɭˉ̯ʓ˝ˉɭɧ�ʎ˝͕�̋ ̸̝�ʯʓɧ̤�ɀ̝ɭ�ʅ˝ʓˉʅ�
to have the sort of opportunities that we 
ʎɀɧ� Mʓ̤̯˝̝ʓɡɀʴʴ ͛� ̯ʎɭ̝ɭ� ʎɀ͔ɭ� ɠɭɭˉ� ̯ʎ̝ɭɭ�
̤˝̸̝ɡɭ̤�˝ʄ�ɡ˝ʽ̚ɀ̝ɀ̯ʓ͔ɭ�ɀɧ͔ɀˉ̯ɀʅɭ�ʄ˝̝��̸̤
̯̝ɀʴʓɀ�Dʓ̝̤̯�̯ʎɭ�ʽʓˉɭ̝ɀʴ̤�̤ɭɡ̯˝̝ઃʽɀ͛ɠɭ�
̝̚˝ɧ̸ɡ̯ʓ͔ʓ̯͛�ʎɀ̤�ɠɭɭˉ�ɧɭɡʴʓˉʓˉʅ�ɠ̸̯�ʓˉ�ɀˉ�
ɀɠ̤˝ʴ̸̯ɭ� ̤ɭˉ̤ɭ� ͕ɭ� ɧ˝� ̝̚ɭ̯̯͛� ͕ɭʴʴ� ɀ̯� ɧʓʅ
ʅʓˉʅ�̯ʎʓˉʅ̤�̸̚�vɀ͛ɠɭ�͕ɭ�̤ʎ˝̸ʴɧ�̝̚˝ɡɭ̤̤�
ʽ˝̝ɭ�Ûɭɡ˝ˉɧ�̯ʎɭ�ɀʅ̝ʓɡ̸ʴ̸̯̝ɀʴ�̤ɭɡ̯˝̝�ʎɀ̤�
ɀʴ͕ɀ̤͛�ɠɭɭˉ�ʓʽ̚˝̝̯ɀˉ̯�Юʓ̝ɧ�ɭɧ̸ɡɀ̯ʓ˝ˉ�ʎɀ̤�
ɠɭɡ˝ʽɭ�Ό̸ʓ̯ɭ�ʓʽ̚˝̝̯ɀˉ̯�m˝˝ʯʓˉʅ�ɀ̯�͕ʎɭ̝ɭ�
̯ʎɭ� ɡ˝ʽ̚ɀ̝ɀ̯ʓ͔ɭ� ɀɧ͔ɀˉ̯ɀʅɭ� ʄ˝̝��̸̤̯̝ɀʴʓɀ�
ʽʓʅʎ̯�ʴʓɭ�ʎ˝͕�ɀ̝ɭ�͕ɭ�ʅ˝ʓˉʅ�̯˝�ɡ̝ɭɀ̯ɭ�̯ʎɭ̤ɭ�
˝̚̚˝̸̝̯ˉʓ̯ʓɭ̤ਗ਼�Ċʎɭ̝ɭ�ɀ̝ɭ�͕ɭ�ʅ˝ʓˉʅ�̯˝�ʴ˝˝ʯ�
ʄ˝̝�ɭʽ̚ʴ˝͛ʽɭˉ̯�ʅ̝˝͕̯ʎ�ʫ̸̤̯�ɹ ˝˝ʯʓˉʅ�ɀ̯�̯ ʎɭ�
̸ˉɧɭ̝ʴ͛ʓˉʅ� ɭɡ˝ˉ˝ʽʓɡ̤ਗ਼�Ċʎɭ̝ɭ� ɀ̝ɭ� ̯ʎ˝̤ɭ�
˝̚̚˝̸̝̯ˉʓ̯ʓɭ̤�ʅ˝ʓˉʅ�̯˝�ɡ˝ʽɭ�ʄ̝˝ʽਗ਼
iM���ɡ˝̸̚ʴɭ�̋ ʄ�̯ ʎʓˉʅ̤�Dʓ̝̤̯�̯ ʎɭ�̤ ɭɡ̯˝̝̤�̯ ʎɀ̯�
͛˝̸�̝ ɭʄɭ̝̝ɭɧ�̯ ˝�ɀ̤�ɠɭʓˉʅ�̤ ˝̸̝ɡɭ̤�̋ ʄ�ɡ˝ʽ̚ɀ̝ɀ
̯ʓ͔ɭ�ɀɧ͔ɀˉ̯ɀʅɭ�ʄ˝̝��̸̤̯̝ɀʴʓɀ�ʎɀ͔ɭ�̄ ɭ͔ɭ̝�ɠɭɭˉ�
ɧ̝ʓ͔ɭ̝̤�̋ ʄ�ɭʽ̚ʴ˝͛ʽɭˉ̯�ʅ̝˝͕̯ʎ�Юɭ�̔ ʓˉʓˉʅ�
̤ɭɡ̯˝̝�ʎɀ̤�ˉɭ͔ɭ̝�ɭʽ̚ʴ˝͛ɭɧ�ʽ˝̝ɭ�̯ʎɀˉ��
˝ʄ�̯ʎɭ�ʴɀɠ˝̸̝�ʄ˝̝ɡɭ�ɀˉɧ�̯ʎɀ̯�͕ɀ̤�ʓˉ�ɀ�ɠ˝˝ʽ�
̯ʓʽɭ�Mʓ̤̯˝̝ʓɡɀʴʴ ͛�ʓ̯�ʎɀ̤�ɭʽ̚ʴ˝͛ɭɧ�ɠɭ̯͕ɭɭˉ�
ঢ়�ɀˉɧ��̋ ʄ�̯ ʎɭ��̸̤̯̝ɀʴʓɀˉ�ɹ ɀɠ˝̸̝�ʄ˝̝ɡɭ�
vʓˉʓˉʅ�ʎɀ̤�ɠɭɭˉ�ɀ�ʅ̝ɭɀ̯�ɧ̝ʓ͔ɭ̝�˝ʄ�ɭ͚̚˝̝̯̤�
ɠ̸̯�ʓ̯�ʎɀ̤�ɧʓ̤̯̝ʓɠ̸̯ɭɧ�͔ɭ̝͛�ʄɭ͕�ɠɭˉɭп̯̤�̯˝�
Australians because very few Australians 
͕˝̝ʯ�ʓˉ�ʽʓˉʓˉʅ�Rˉ�̯ʎɭ�ˉɀ̯ʓ˝ˉɀʴ�ɀɡɡ˝̸ˉ̯̤�
̯ʎɭ̝ɭઑ̤� ˝ˉʴ͛� ˝ˉɭ� ̯ʎʓˉʅ� ̯ʎɀ̯� ʎɀ̤� ɀ� ʎʓʅʎɭ̝�
ɡɀ̚ʓ̯ɀʴ̯˝ʴɀɠ˝̸̝�̝ɀ̯ʓ˝� ̯ʎɀˉ�ʽʓˉʓˉʅ�ɀˉɧ�
̯ʎɀ̯ઑ̤�̤ ˝ʽɭ̯ʎʓˉʅ�ɡɀʴʴɭɧ�˝͕ˉɭ̝̤ʎʓ̚�̋ ʄ�ɧ͕ɭʴʴ
ʓˉʅ̤એ�Юɀ̯ઑ̤�ɠɭɡɀ̸̤ɭ�ʓ̯ઑ̤�ʅ˝̯�ˉ˝�ʴɀɠ˝̸̝�ʓˉ�ʓ̯�
ʓ̯ઑ̤�ɀʴʴ�ɡɀ̚ʓ̯ɀʴ�!̸̯�ʓʄ�͛˝̸�ʓʅˉ˝̝ɭ�˝͕ˉɭ̝̤ʎʓ̚�
˝ʄ�ɧ͕ɭʴʴʓˉʅ̤�ʽʓˉʓˉʅ�ʎɀ̤�ɀ�ɡɀ̚ʓ̯ɀʴʴɀɠ˝̸̝�
̝ɀ̯ʓ˝�̯ʎɀ̯�ʓ̤�̤ɭ͔ɭ̝ɀʴ�ʽ̸ʴ̯ʓ̚ʴɭ̤�˝ʄ�ɀˉ̯͛ʎʓˉʅ�
ɭʴ̤ɭ� R̯� ɧ˝ɭ̤ ઑ̯̄� ɡ˝ˉ̯̝ʓɠ̸̯ɭ� ̯˝� ̯ʎɭ� ʴʓ͔ʓˉʅ�
̤̯ɀˉɧɀ̝ɧ̤� ˝ʄ� �̸̤̯̝ɀʴʓɀˉ�͕˝̝ʯɭ̝̤� ɀˉɧ� ɀ̯�
ʴɭɀ̤̯�̯ʎ̝ɭɭΌ̸ɀ̝̯ɭ̝̤�˝ʄ�̯ʎɭ�̤ʎɀ̝ɭ̤�ʓˉ�̯ʎɭ�ɠʓʅ�
ʽ̸ʴ̯ʓˉɀ̯ʓ˝ˉɀʴ�ɡ˝ʽ̚ɀˉʓɭ̤�̯ʎɀ̯�ɭ͚̚ʴ˝ʓ̯��̸̤
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̯̝ɀʴʓɀઑ̤�̄ ɀ̸̯̝ɀʴ�̝ ɭ̤˝̸̝ɡɭ̤�ɀ̝ɭ�ʄ˝̝ɭʓʅˉ˝͕ˉɭɧ�
̤˝�ʄ˝̝ɭʓʅˉ�ɡɀ̚ʓ̯ɀʴʓ̤̯̤�ʅɭ̯�̔ ˝̤̯�̋ ʄ�̯ ʎɭ�ɠɭˉɭп̯�
Û˝ʽɭ� ɧ˝ɭ̤� ɡ˝ʽɭ� ̯˝� �̸̤̯̝ɀʴʓɀˉ� ̸̤̚ɭ̝ɀˉ
ˉ̸ɀ̯ʓ˝ˉ�ʄ̸ˉɧ̤�ɀˉɧ�ɠɭˉɭпɡʓɀ̝ʓɭ̤�ɀʴ̯ʎ˝̸ʅʎ�
�̸̤̯̝ɀʴʓɀˉ�̸̤̚ɭ̝ɀˉˉ̸ɀ̯ʓ˝ˉ�ʄ̸ˉɧ̤�ʎɀ͔ɭ�ʴ˝ˉʅ�
ɀɡ̯ɭɧ�˝ˉ�̯ʎɭ�ɠɀ̤ʓ̤�̯ʎɀ̯�̯ʎɭ͛�ɡɀˉ�ʅɭ̯�ʎʓʅʎɭ̝�
̝ɭ̸̯̝ˉ̤�˝а̤ʎ˝̝ɭ�̯ʎɀˉ�ʓˉ��̸̤̯̝ɀʴʓɀ�.͔ɭˉ�ʓˉ�
̯ʎɭ�̔ ʓɧɧʴɭ�̋ ʄ�̯ ʎɭ�ʅʴ˝ɠɀʴ�пˉɀˉɡʓɀʴ�ɡ̝ʓ̤ʓ̤�̯ ʎɭ͛�
͕ɭ̝ɭ�ʓˉ͔ɭ̤̯ʓˉʅ�ৗ�˝ʄ�̯ʎɭʓ̝�ɀ̤̤ɭ̯̤�ʓˉ�ʄ˝̝ɭʓʅˉ�
ɭΌ̸ʓ̯ʓɭ̤�ʽɀʓˉʴ͛�ʓˉ�̯ʎɭ�íˉʓ̯ɭɧ�Û̯ɀ̯ɭ̤�Û˝�
͕ɭ�ʽ̸̤̯�ɀ̤ʯ�˝̸̝̤ɭʴ͔ɭ̤�ʽ˝̝ɭ�ʄ̸ˉɧɀʽɭˉ̯ɀʴ�
Ό̸ɭ̤̯ʓ˝ˉ̤� ɀˉɧ� ̤˝ʽɭ� ˝ʄ� ̯ʎɭ� ɀˉ̤͕ɭ̝̤� ͛˝̸�
̸̤сɭ̤̯ɭɧ�ɀ̝ɭ�̝ʓʅʎ̯�Ċɭ�ɧ˝�ʎɀ͔ɭ�̯˝�ʴ˝˝ʯ�ɀ̯�
˝̸̝�ɭɧ̸ɡɀ̯ʓ˝ˉ�̤̤̯͛ɭʽ�ɀˉɧ�ɀ̯�ɠ̸ʓʴɧʓˉʅ�͕ʎɀ̯�
R�ɡɀʴʴ��̤ʓɀ̝ɭʴɭ͔ɀˉ̯�ɡɀ̚ɀɠʓʴʓ̯ʓɭ̤�Rˉ�̯ʎɭ��̤ʓɀ
"ɭˉ̸̯̝͛�Ċʎʓ̯ɭ�Ñɀ̚ɭ ̝�͕ ɭ�ʎɀɧ�̯ ʎɭ��̸̤̯̝ɀʴʓɀˉ�
ʅ˝͔ɭ̝ˉʽɭˉ̯�̤ ʓʅˉʓˉʅ�̸ ̚�̯ ˝�ɀ�̚ ̝˝̚˝̤ʓ̯ʓ˝ˉ�̯ ʎɀ̯�
ɠ͛�̤˝ʽɭ�͛ɭɀ̝�ɭ͔ɭ̝͛��̸̤̯̝ɀʴʓɀˉ�̤ɡʎ˝˝ʴ�ɡʎʓʴɧ�
͕˝̸ʴɧ� ʎɀ͔ɭ� ̯ʎɭ� ˝̚̚˝̸̝̯ˉʓ̯͛� ̯˝� ʴɭɀ̝ˉ� ɀˉ�
�̤ʓɀˉ�ʴɀˉʅ̸ɀʅɭ�Ċʎɭ̝ɭ�ɧʓɧ�̯ʎɀ̯�ʅ˝ਗ਼
R̯� ʓ̤�ˉ˝̯� ̯˝˝� ʴɀ̯ɭ� ̯˝� ̸̯̝ˉ�̤˝ʽɭ�˝ʄ� ̯ʎʓ̤�

ɀ̝˝̸ˉɧ�ɠ̸̯�R�ɧ˝ ઑ̯̄�̤ɭɭ�ɀˉ͛�˝ʄ�˝̸̝�ɡ̸̝̝ɭˉ̯�
̚˝ʴʓ̯ʓɡʓɀˉ̤�ɡɀ̚ɀɠʴɭ�˝ʄ�ɡ˝ˉ̸̤̯̝ɡ̯ʓˉʅ�ɀ�ˉɀ̝
̝ɀ̯ʓ͔ɭ�̯ʎɀ̯�͕˝̸ʴɧ�ɡɀ̝̝͛�̯ʎɭ�ɧɀ ͛�Rʄ�R�͕ɭ̝ɭ�
̝̚ʓʽɭ�ʽʓˉʓ̤̯ɭ ̝�R�͕˝̸ʴɧ�ɀɡ̸̯ɀʴʴ͛�̸̯̚�ɀ�̯ɀ͚�
˝ˉ��̸̤̯̝ɀʴʓɀઑ̤�ʄ˝̤̤ʓʴ�ʄ̸ɭʴ�ɭ͚̚˝̝̯̤�ɭΌ̸ɀʴ�̯˝�
̯ʎɭ� ̝ɀ̯ɭ� ̯ʎɭ� .̸̝˝̚ɭɀˉ̤� ɀ̝ɭ� ʅ˝ʓˉʅ� ̯˝� ̯ɀ͚�
̯ʎɭʽ�ɀ̯�͕ʓ̯ʎʓˉ� ̯͕˝�͛ɭɀ̝̤ઑ� ̯ʓʽɭ� R�͕˝̸ʴɧ�
̝ɀʓ̤ɭ�̯ɭˉ̤�˝ʄ�ɠʓʴʴʓ˝ˉ̤�˝ʄ�ɧ˝ʴʴɀ̝̤�ɀ�͛ɭɀ̝�ɀˉɧ�
R�͕˝̸ʴɧ� ̤̚ɭˉɧ� ̯ʎɀ̯� ˝ˉ�ˉɀ̯ʓ˝ˉɀʴ� ɧɭ͔ɭʴ˝̚
ʽɭˉ̯ઃ̝ɭɠ̸ʓʴɧʓˉʅ�̯ʎɭ�̝̚˝ɧ̸ɡ̯ʓ͔ɭ�ɡɀ̚ɀɡʓ̯͛�
˝ʄ�̯ ʎɭ�ɡ˝̸ˉ̯̝͛ઃɀˉɧ�R�͕ ˝̸ʴɧ�ɧ˝�̔ ˝̝ɭ�̯ ʎɀˉ�
̯ʎɀ̯�Ċʓ̯ʎ�̝ɭ̤̚ɭɡ̯�̯˝�ʽɭɭ̯ʓˉʅ�˝̸̝�˝͕ˉ��ɭ̯�
Ěɭ̝˝�ɠ͛��ɀʽɠʓ̯ʓ˝ˉ�R�͕˝̸ʴɧ�ɧʓ̝ɭɡ̯�͔ɭ̝͛�
̸̤ɠ̤̯ɀˉ̯ʓɀʴ�ɀʽ˝̸ˉ̯̤�˝ʄ�ʄ̸ˉɧʓˉʅ�̯˝�̝ɭɠ̸ʓʴɧ
ʓˉʅ� ̯ʎɭ� Ό̸ɀʴʓ̯͛� ˝ʄ� ˉɀ̸̯̝ɀʴ� ɡɀ̚ʓ̯ɀʴ� ɀɡ̝˝̤̤�
�̸̤̯̝ɀʴʓɀ� ʓˉɡʴ̸ɧʓˉʅ� ʓˉ� ʎɭɀ͔ʓʴ͛� ɧɭʅ̝ɀɧɭɧ�
ʄɀ̝ʽʓˉʅ�ɀ̝ɭɀ̤�R�ʯˉ˝͕�ʎ˝͕�̯˝�ɧ˝�ʓ̯�ɀ�ʅ̝˝̸̚�
˝ʄ� ̸̤� ʎɀ͔ɭ�ʽ˝ɧɭʴʴɭɧ� ̯ʎʓ̤� ̚ʓɭɡɭ� ˝ʄ� ̚˝ʴʓɡ͛�
͕˝̝ʯ�ɀ̤�ʅ˝˝ɧ�ɀ̤�ɀˉ̯͛ʎʓˉʅ�ʓˉ�̯ʎɭ�͕˝̝ʴɧ�R�
ʯˉ˝͕�ɀ�͕ɀ͛�̯ʎ̝˝̸ʅʎ�˝̸̝�ɡɀ̝ɠ˝ˉ�̚˝ʴʓɡ͛�̯˝�
ʅɭˉɭ̝ɀ̯ɭ��ɠʓʴʴʓ˝ˉ�ɀ�͛ ɭɀ̝�̯ ˝�ʓˉ͔ɭ̤̯�ʓˉ�̄ ɀ̸̯̝ɭ�

̝ɭ̚ɀʓ̝�ɀɡ̝˝̤̤�̯ ʎɭ��̸̤̯̝ɀʴʓɀˉ�ɹ ɀˉɧ̤ɡɀ̚ɭ�̔ ˝̤̯�
ʅ˝ʓˉʅ�̯˝�ʄɀ̝ʽɭ̝̤�Ċɭ�ɡɀˉ�ɧ˝�̯ʎɭ̤ɭ�̯ʎʓˉʅ̤�
̯ʎɭ͛ઑ̝ɭ�ˉ˝̯�̯ʎɀ̯�ɡ˝ʽ̚ʴʓɡɀ̯ɭɧ
RÛ�R�͕ ɀˉ̯�̯ ˝�ɀ̤ʯ�ɀɠ˝̸̯�̯ ɀ͚ɀ̯ʓ˝ˉ�R�̯ ʎʓˉʯ�̯ ʎɀ̯�
ʽɀˉ͛�˝ʄ�̸̤�ʓˉ�̯ʎʓ̤�̝˝˝ʽ�ɀ̝ɭ�ɧ̝ɀ͕ʓˉʅ�̚ɭˉ
̤ʓ˝ˉ̤�R̯�ʓ̤�̝ʓɧʓɡ̸ʴ˝̸̤�̯ʎɀ̯�͕ɭ�ɧ˝ ઑ̯̄�̚ɀ͛�ɀˉ͛�
̯ɀ͚�˝ˉ�̚ɭˉ̤ʓ˝ˉ̤�Юɀ̯ઑ̤�̤˝ʽɭ̯ʎʓˉʅ�R�ˉɭ͔ɭ̝�
ʎɭɀ̝�ɀɠ˝̸̯�ɠɭɡɀ̸̤ɭ�ʓ̯ઑ̤�̚ ̝˝ɠɀɠʴ͛�̤ ˝�̸ ˉʴʓʯɭʴ ͛�
R�ʯˉ˝͕�̯ ʎɭ�ʅ̝ɭ͛�͔ ˝̯ɭ�ʓ̤�͔ ɭ̝͛�ʓʽ̚˝̝̯ɀˉ̯�ɠ̸̯�R�
̯ʎʓˉʯ�̚ɭˉ̤ʓ˝ˉ̤�̤ʎ˝̸ʴɧ�ʄ˝̝ʽ�̚ɀ̝̯�˝ʄ�̯ɀ͚ɀɠʴɭ�
income.
iM�Юɭ͛�ɧ˝�ʄ˝̝�̔ ɭ�ɠɭɡɀ̸̤ɭ�Rઑʽ�̋ ˉɭ�̋ ʄ�̯ ʎ˝̤ɭ�
lovely public sector superannuation schemes. 
Юɭ̝ɭઑ̤�ɀ�ʴ˝̯�ʓˉ�ʓ̯�Ċʎɭˉ�͛˝̸�ɡ˝ˉ̤ʓɧɭ̝�̯ʎɭ�
̯ɀ͚ɀ̯ʓ˝ˉ�˝ʄ�̸̤̚ɭ̝ɀˉˉ̸ɀ̯ʓ˝ˉ�̯ʎɭ̝ɭ�ɀ̝ɭ�̯ʎ̝ɭɭ�
̯ɀ͚ʓˉʅ�̚˝ʓˉ̯̤��ˉɭ�̯ʎɭ̝ɭઑ̤�ʎ˝͕�ʽ̸ɡʎ�̯ɀ͚�ʓ̤�
̚ɀʓɧ�͕ ʎɭˉ�͕ ɀʅɭ̤�ɀˉɧ˝̝�̤ ɀʴɀ̝͛�̋ ̝�ɀˉ͛�̋ ̯ʎɭ̝�
ʄ˝̝ʽ�˝ʄ�ʓˉɡ˝ʽɭ�ɀ̝ɭ�̤ɀɡ̝ʓпɡɭɧ�ɀˉɧ�ʓˉ̤̯ɭɀɧ�
˝ʄ�ɠɭʓˉʅ�̸̤ɭɧ�̯˝�пˉɀˉɡɭ�ɡ̸̝̝ɭˉ̯�ɡ˝ˉ̸̤ʽ̚
̯ʓ˝ˉ� ɀ̝ɭ� ɧʓ̝ɭɡ̯ɭɧ� ʓˉ̯˝� ̯ʎʓ̤� ̯ɀ͚̝̚ɭʄɭ̝̝ɭɧ�
̤ɀ͔ʓˉʅ̤�͔ɭʎʓɡʴɭ�ɡɀʴʴɭɧ�̯ʎɭ�̸̤̚ɭ̝ɀˉˉ̸ɀ̯ʓ˝ˉ�
ʄ̸ˉɧઃ̯ʎɀ̯ઑ̤�̯ʎɭ�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�̯ɀ͚�æ͕˝�
̯ʎɭ̝ɭઑ̤�̯ʎɭ�̯ɀ͚�˝ˉ�̯ʎɭ�ʄ̸ˉɧ�ɭɀ̝ˉʓˉʅ̤�ʎ˝͕�
ɧ˝ɭ̤�̯ʎɀ̯�̯ɀ͚ɀ̯ʓ˝ˉ�̝ɀ̯ɭ�ɡ˝ʽ̚ɀ̝ɭ�͕ʓ̯ʎ�̯ʎɭ�
̯ɀ͚ɀ̯ʓ˝ˉ�̝ɀ̯ɭ�˝ˉ�ɀ�ɠɀˉʯ�ɀɡɡ˝̸ˉ̯�ɠɀʴɀˉɡɭ�˝̝�
ɧʓ͔ʓɧɭˉɧ̤�˝̝�̝ɭˉ̯ɀʴ�̝̚˝̚ɭ̝̯͛�ʓˉ͔ɭ̤̯ʽɭˉ̯�˝̝�
whatever, all of which apart from the bank 
ɀɡɡ˝̸ˉ̯�ɀ̝ɭ�̯ɀ͚̝̚ɭʄɭ̝̝ɭɧਗ਼
Ю̝ɭɭ�̯ ʎɭ̝ɭઑ̤�̯ ʎɭ�̋ ˉɭ�̯ ʎɀ̯�͛ ˝̸�̔ ɭˉ̯ʓ˝ˉɭɧ�

͕ʎʓɡʎ�ʓ̤�͕ ʎɭˉ�͛ ˝̸�̔ ɀʯɭ�ɀ�͕ ʓ̯ʎɧ̝ɀ͕ɀʴ�ʎ˝͕�
ʽ̸ɡʎ�̯ɀ͚�ɧ˝�͛˝̸�̚ɀ͛ਗ਼��˝ ͕�͕ʎɭˉ�͛˝̸�͕ʓ̯ʎ
ɧ̝ɀ͕�ʽ˝ˉɭ͛�ʄ̝˝ʽ�̯ʎɭ�ɠɀˉʯ�ɀɡɡ˝̸ˉ̯�͛˝̸�
ɧ˝ ઑ̯̄�̚ɀ͛�ɀˉ͛�̯ɀ͚�Dʓ̝̤̯ʴ ͛�ʓ̯ઑ̤�ɠɭɡɀ̸̤ɭ�͕ʎɭˉ�
you put the money into the bank account 
̯ʎɭ�ɀ̸̤̤ʽ̯̚ʓ˝ˉ�ʓ̤�̯ʎɀ̯� ʓ̯�͕ɀ̤�ʄ̸ʴʴ͛�̯ɀ͚ɭɧ�
ʓˉɡ˝ʽɭ�ɀˉɧ�͛˝ ઑ̸̝ɭ�˝ˉʴ͛�̸̯̯̚ʓˉʅ�ʽ˝ˉɭ͛�ʓˉ�
˝̸̯�˝ʄ�̯ɀ͚ɭɧ�ʓˉɡ˝ʽɭ�̤ɭɡ˝ˉɧʴ ͛�̯ʎɭ�ʓˉ̯ɭ̝ɭ̤̯�
ʓˉɡ˝ʽɭ�ʓ̤�ʄ̸ʴʴ͛�ɀɡɡɭ̤̤ʓɠʴɭ�͕ʎʓʴ̤̯�ʓ̯ઑ̤�ʓˉ�̯ʎɭ�
ɠɀˉʯ�ɀɡɡ˝̸ˉ̯�ɀˉɧ�̤˝�ʓ̯�͕˝̸ʴɧ�ɠɭ�ʽɀɧˉɭ̤̤�
̯˝�̯ɀ͚�ʓ̯�˝ˉ�̯ʎɭ�͕ɀ͛�˝̸̯�ɀ̤�͕ɭʴʴ�!̸̯�ʎ˝͕�
ɧ˝ɭ̤�̸̤̚ɭ̝ɀˉˉ̸ɀ̯ʓ˝ˉ�ɡ˝ʽ̚ɀ̝ɭ�͕ʓ̯ʎ�̯ʎɀ̯ਗ਼�
R̯ઑ̤� ˝ɠ͔ʓ˝̸̤ʴ͛� ̯ɀ͚̝̚ɭʄɭ̝̝ɭɧ� mʓʯɭ� ɀ� ɠɀˉʯ�
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ɀɡɡ˝̸ˉ̯�̯ʎɭ̝ɭઑ̤�ˉ˝�̯ɀ͚�˝ˉ�͕ʎɀ̯�͛˝̸�̯ɀʯɭ�
˝̸̯�Юɭ̝ɭ�ʓ̤�ɀ�ɡ˝ˉɡɭ̤̤ʓ˝ˉɀʴ�̝ ɀ̯ɭ�̋ ʄ�̯ ɀ͚�̋ ˉ�̯ ʎɭ�
ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�ʅ˝ʓˉʅ�ʓˉ�ɀʴ̯ʎ˝̸ʅʎ�̯ʎɀ̯ઑ̤�ˉ˝�
ʴ˝ˉʅɭ̝�ɀ�̤ ʓˉʅʴɭ�̝ ɀ̯ɭ�̋ ʄ��ɀˉɧ�ɧɭ̚ɭˉɧ̤�̸ ̚˝ˉ�
͛˝̸̝�ʓˉɡ˝ʽɭ�ɀˉɧ�̯ʎɭ̝ɭઑ̤�̯ɀ͚�˝ˉ�̯ʎɭ�ɭɀ̝ˉ
ʓˉʅ̤�ʓˉ̤ʓɧɭ�̯ʎɭ�̸̤̚ɭ̝ɀˉˉ̸ɀ̯ʓ˝ˉ�ʄ̸ˉɧ�ɀˉɧ�
ɀʅɀʓˉ�̯ ʎɀ̯ઑ̤�̄ ˝̯�ɀ�̤ ʓˉʅʴɭ�̝ ɀ̯ɭ�̋ ʄ�̯ ɀ͚�̯ ʎɀ̯�ɀʴ̤˝�
͕ʓʴʴ�ɧɭ̚ɭˉɧ�̸̚˝ˉ�̯ʎɭ�ɀɡɡ˝̸ˉ̯�ɠɀʴɀˉɡɭ�!̸̯�
ɡ̸̝ʓ˝̸̤ʴ͛ઃʎɭ̝ɭઑ̤�̯ʎɭ�̯ʎʓˉʅ�̯ʎɀ̯�R�̝ɭɀʴʴ͛�ɧ˝�
ˉ˝̯�̸ ˉɧɭ̝̤̯ɀˉɧઃʓʄ�͛ ˝̸�ɀ̝ɭ�ɀ�̚ ɭˉ̤ʓ˝ˉɭ̝�ɹ ʓʯɭ�
͛˝̸̝̤ɭʴʄ�ʅɭ̯̯ʓˉʅ�ʽ˝ˉɭ͛�˝̸̯�˝ʄ�̯ʎɭ�̸̤̚ɭ̝ɀˉ
ˉ̸ɀ̯ʓ˝ˉ�ʄ̸ˉɧ�̯ ʎɭˉ�͕ ʎɀ̯�Rઑ͔ɭ�ʫ̸̤̯�̤ ɀʓɧ�ɀɠ˝̸̯�
̯ʎɭ�ɭɀ̝ˉʓˉʅ̤� ʓ̤�ˉ˝̯�̸̯̝ɭ�Юɭ͛ઑ̝ɭ�ɀɡ̸̯ɀʴʴ͛�
ɭ͚ɭʽ̯̚�ʄ̝˝ʽ�̯ɀ͚�̯ʎɭ�ɭɀ̝ˉʓˉʅ̤�ʓˉ̤ʓɧɭ�̯ʎɭ�
̸̤̚ɭ̝ɀˉˉ̸ɀ̯ʓ˝ˉ�ʄ̸ˉɧ�ɀ̝ɭ�ɭ͚ɭʽ̯̚�ʄ̝˝ʽ�̯ɀ͚�
Đ̋ ઑ̸̝ɭ�ɧ̝ɀ͕ʓˉʅ�ɀ�̚ɭˉ̤ʓ˝ˉ� ʓˉ� ̯ʎɭ�̚ɭˉ̤ʓ˝ˉ�
̚ʎɀ̤ɭ�R�ʎɀ͔ɭ�̄ ɭ͔ɭ̝�ɠɭɭˉ�ɀɠʴɭ�̯ ˝�ʅɭ̯�̔ ͛�ʎɭɀɧ�
ɀ̝˝̸ˉɧ�̯ ʎɀ̯�R�ɡɀˉˉ˝̯�̸ ˉɧɭ̝̤̯ɀˉɧ�̯ ʎɀ̯�̋ ˉɭ�ɀ̯�
ɀʴʴ�R̯�ʽɀʯɭ̤�ʴʓʄɭ�̝ɀ̯ʎɭ̝�ɡ˝ʽ̚ʴʓɡɀ̯ɭɧ�ʄ˝̝�̯ʎɭ�
̸̤̚ɭ̝ɀˉˉ̸ɀ̯ʓ˝ˉ�ʄ̸ˉɧ̤�ɠɭɡɀ̸̤ɭ�̯ʎɭ͛�ʎɀ͔ɭ�̯˝�
ɧɭɡʓɧɭ�͕ʎʓɡʎ�˝ʄ�̯ʎɭ�ɭɀ̝ˉʓˉʅ̤�ɀ̝ɭ�̝ɭʄɭ̝ɀɠʴɭ�
to which pool of assets that are referable 
̯˝�̯ʎɭ�̚ɭˉ̤ʓ˝ˉ̤�ɠɭʓˉʅ�̚ɀʓɧ�˝̸̯�ɀˉɧ�͕ʎʓɡʎ�
ɀ̝ɭ�ˉ˝̯��ˉ͕͛ɀ ͛�͕ɭઑ͔ɭ�ɡ̝ɭɀ̯ɭɧ�̯ʎɀ̯�̤̤̯͛ɭʽ�
Rˉ�̯ʎɭ�̯ɀ͚�̝ɭ͔ʓɭ ͕�͕ɭ�̝ɭɡ˝ʽʽɭˉɧɭɧ�ʅɭ̯̯ʓˉʅ�
̝ʓɧ�˝ʄ�̯ʎɀ̯�ɭ͚ɭʽ̯̚ʓ˝ˉ�̤˝�̯ʎɀ̯�ɀʴʴ�ɭɀ̝ˉʓˉʅ̤�
ɀ̝ɭ�̸̤ɠʫɭɡ̯�̯˝�̯ɀ͚�ɀˉɧ�̯ʎɭˉ�ʓʄ�͛˝̸�͕ɀˉ̯�̯˝�
̝ɭɧ̸ɡɭ�̯ʎɭ�ɡ˝ˉɡɭ̤̤ʓ˝ˉɀʴʓ̯͛�˝ʄ�̯ʎɭ�̸̤̚ɭ̝ɀˉ
nuation system, you either work with the 
ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�̯ ɀ͚�̋ ̝�̯ ʎɭ�ɭɀ̝ˉʓˉʅ̤�̯ ɀ͚�̋ ̝�͛ ˝̸�
think about a more comprehensive wealth 
̯ɀ͚�ɠ̸̯�͕ɭ�ɧʓɧ ઑ̯̄�̝ɭɡ˝ʽʽɭˉɧ�ʓ̯�Ċɭ�ʫ̸̤̯�
̤ɀʓɧ�̯˝�̯ʎʓˉʯ�ɀɠ˝̸̯�ɀ�ʽ˝̝ɭ�ɡ˝ʽ̝̚ɭʎɭˉ̤ʓ͔ɭ�
͕ɭɀʴ̯ʎ�̯ɀ͚�ɀˉɧ�̯ʎɀ̯�ʽʓʅʎ̯�ɠɭ�̯ʎɭ�˝ˉʴ͛�͕ɀ͛�
˝ʄ�ɀɡʎʓɭ͔ʓˉʅ�̯ʎɭ�ʴɭ͔ɭʴ�˝ʄ�ɭΌ̸ʓ̯͛�˝̝�ʄɀʓ̝ˉɭ̤̤�
̯ʎɀ̯�͛˝̸�̝ɭʄɭ̝̝ɭɧ�̯˝
(M� Đ̋ ̸� ̝ɭʄɭ̝̝ɭɧ� ʫ̸̤̯� ɀ�ʽ˝ʽɭˉ̯� ɀʅ˝� ̯˝�
͕ɭɀʴ̯ʎ� ̯ɀ͚� ʓˉ� ̯ʎɭ�Mɭˉ̝͛�Ôɭ̚˝̝̯� ɠ̸̯� ˉ˝�
̝ɭɡ˝ʽʽɭˉɧɀ̯ʓ˝ˉ�ʫ̸̤̯�̤ɀ͛ʓˉʅ�̯ʎɭ̝ɭ�̤ʎ˝̸ʴɧ�
ɠɭ� ɀ� ̸̚ɠʴʓɡ� ɧɭɠɀ̯ɭ� Đ̋ ̸� ɀʴ̤˝� ̝ɭʄɭ̝̝ɭɧ� ̯˝�
Ñʓʯɭ̯̯͛ઑ̤�͕˝̝ʯ�͕ʎʓɡʎ�̤ɀ̤͛�̯ʎɀ̯�̯ʎɭ�̝ɭ̸̯̝ˉ̤�
̯˝�ɡɀ̚ʓ̯ɀʴ�ɀ̝ɭ�ʅ̝ɭɀ̯ɭ̝�̯ʎɀˉ�̯ʎɭ�̝ɭ̸̯̝ˉ̤�̯˝�

ʴɀɠ˝̸ ̝��̸̤̯̝ɀʴʓɀ�ʎɀ̤�ɧ˝ˉɭ�̤˝ʽɭ̯ʎʓˉʅ�˝ʄ�ɀ�
ʫ˝ɠ�ʓˉ�̝ɭɡ̯ʓʄ͛ʓˉʅ�̯ʎɀ̯�ɠ͛�ʽɀʯʓˉʅ�ɭ͔ɭ̝͛˝ˉɭ�
who has a compulsory superannuation 
ɀɡɡ˝̸ˉ̯�ɀ�ɡɀ̚ʓ̯ɀʴʓ̤̯�R�̝ ɭɡɭˉ̯ʴ͛�ɧʓɧ�ɀ�ɠɀɡʯ˝ʄ
̯ʎɭɭˉ͔ɭʴ˝̚ɭ�ɡɀʴɡ̸ʴɀ̯ʓ˝ˉ�ʓʄ�͛˝̸�̯ɀ͚ɭɧ�ɀ̯��
̯ʎɭ�̯˝̚��͕ɭɀʴ̯ʎʓɭ̤̯�̚ɭ˝̚ʴɭ�ʓˉ��̸̤̯̝ɀʴʓɀ�
͛˝̸�ɡ˝̸ʴɧ�̸̯̚��ɀ�͛ɭɀ̝� ʓˉ̯˝�̤ɀ͔ʓˉʅ̤�
ɀɡɡ˝̸ˉ̯̤�ʄ˝̝�ɭ͔ɭ̝͛�̤ʓˉʅʴɭ�ɡʎʓʴɧ�ʓˉ��̸̤̯̝ɀʴʓɀ�
Rʄ�͛ ˝̸�ɧʓɧ�̯ ʎɀ̯�ʄ̝˝ʽ�̯ ʎɭ�ɧɀ̯ɭ�̯ ʎɀ̯�̯ ʎɭ͛�͕ ɭ̝ɭ�
ɠ˝̝ˉ�̸ˉ̯ʓʴ�̯ʎɭ͛�̸̯̝ˉɭɧ�ড়�̯ʎɭ͛ઑɧ�ʎɀ͔ɭ�ˉɭ̤̯�
ɭс̤�˝ʄ�ɀɠ˝̸̯��ɭɀɡʎ�͕ʎʓɡʎ�ɡ˝̸ʴɧ�
͔ɭ̝͛� ͕ɭʴʴ� ʽɀʯɭ� ̯ʎɭ� ɧʓаɭ̝ɭˉɡɭ� ɠɭ̯͕ɭɭˉ�
˝͕ˉʓˉʅ�ɀ�ʎ˝̸̤ɭ�ɠ͛�̯ʎɭ�̯ʓʽɭ�̯ʎɭ͛�̝ɭ̯ʓ̝ɭ�ɀˉɧ�
ˉ˝̯�˝͕ˉʓˉʅ�ɀ�ʎ˝̸̤ɭ��ˉ͛�ʓɧɭɀ̤�˝ˉ�͕ɭɀʴ̯ʎ�
̯ɀ͚�ʅɭˉɭ̝ɀʴʴ͛ਗ਼
iM�Đ̋ ઑ̸̝ɭ�̝ ʓʅʎ̯�Ċʎɭˉ�͕ ɭ�͕ ̝˝̯ɭ�̯ ʎɭ�̝ ɭ͔ʓɭ ͕�
͕ɭ�̝ ɭʄɭ̝̝ɭɧ�̯ ˝�͕ ɭɀʴ̯ʎ�̯ ɀ͚ɀ̯ʓ˝ˉ�ɠ̸̯�͕ ɭ�ɧʓɧ ઑ̯̄�
ʽɀʯɭ�ɀ�̝ɭɡ˝ʽʽɭˉɧɀ̯ʓ˝ˉ�Ċɭ�ɧʓɧ�̤ɀ͛�̯ʎɭ̝ɭ�
͕ɀ̤�ɀ�ˉɭɭɧ�ʄ˝̝�̸̚ɠʴʓɡ�ɧɭɠɀ̯ɭ�˝ˉ�ɀ�͕ɭɀʴ̯ʎ�
̯ɀ͚�Ċɭ�ʎɀ͔ɭ ઑ̯̄�ʎɀɧ�ʓ̯�ɀʴ̯ʎ˝̸ʅʎ�ʽɀ͛ɠɭ�͛˝̸�
ɡ˝̸ʴɧ�ɀ̝ʅ̸ɭ�̯ʎɀ̯�̯ʎɭ�ʎ˝̸̤ʓˉʅ�ɀа˝̝ɧɀɠʓʴʓ̯͛�
ɡ̝ʓ̤ʓ̤�ʓ̤�̤ ˝ʽɭ�ʄ˝̝ʽ�̋ ʄ�ɧɭɠɀ̯ɭ�̋ ˉ�ɀ�͕ ɭɀʴ̯ʎ�̯ ɀ͚�
ɠ̸̯�R�ɧ˝ ઑ̯̄�̯ʎʓˉʯ�ʓ̯�ʓ̤�̝ɭɀʴʴ ͛�R�̯ʎʓˉʯ�̯ʎɭ̝ɭ�
ʓ̤�ɀ�ˉɭɭɧ�ʄ˝̝��̸̤̯̝ɀʴʓɀ�̯˝�ʎɀ͔ɭ�̯ʎɀ̯�̤˝̝̯�˝ʄ�
ɧɭɠɀ̯ɭ�˝ˉ�ɀ�͕ɭɀʴ̯ʎ�̯ɀ͚�R�ɧ˝ ઑ̯̄�ʯˉ˝͕�͕ʎɀ̯�
̯ʎɭ�̚ ̸ɠʴʓɡ�ɀ̚̚ɭ̯ʓ̯ɭ�ʓ̤�Rઑɧ�ɹ ʓʯɭ�̯ ˝�̤ ɭɭ�ʓ̯�̯ ɭ̤̯ɭɧ�
ɠ̸̯�R�ɧ˝ ઑ̯̄�ʯˉ˝ ͕�R�̯ ʎʓˉʯ�ʓ̯ઑ̤�ɠɭɡɀ̸̤ɭ�̋ ʄ�͕ ʎɀ̯�
R�̤ ɀʓɧ�ɭɀ̝ʴʓɭ̝ઃʽɀ͛ɠɭ�̯ ʎɭ̝ɭ�ɀ̝ɭ�̋ ̯ʎɭ̝�ɭ͚̚ʴɀ
ˉɀ̯ʓ˝ˉ̤�ʄ˝̝�̯ ʎɭ�͕ ɀ͛�̯ ʎɀ̯�͕ ɭ�ʎɀ͔ɭ�ɠɭʎɀ͔ɭɧ�ɀ̤�
ɀˉ�ɭʴɭɡ̯˝̝ɀ̯ɭ�̋ ͔ɭ̝�̔ ɀˉ͛�͛ ɭɀ̝̤ઃɠ̸̯�R�̝ ɭɀʴʴ͛�
ɧ˝� ̯ʎʓˉʯ� ʓ̯� ʓ̤� ̯ʎɭ� ɡɀ̤ɭ� ̯ʎɀ̯�͕ɭ� ʓˉ̯ɭ̝̝̚ɭ̯�
ʄɀʓ̝�ʅ˝એ�ɀ̤�̚ʴ̸ˉɧɭ ̝�ɧ̸ʽɠ�ʴ̸ɡʯ�ɀˉɧ�пˉɧ
ɭ̝̤�ʯɭɭ̚ɭ̝̤�ɀˉɧ�͛˝̸�̤ʎ˝̸ʴɧ�ˉɭ͔ɭ̝�̯ɀʯɭ�ɀˉ͛�
ʽ˝ˉɭ͛�ɀ͕ɀ͛�ʄ̝˝ʽ�̤ ˝ʽɭɠ˝ɧ ͛�̄ ˝�̔ ɀ̯̯ɭ̝�ʎ˝͕�
̯ʎɭ͛�ʅ˝̯�ʓ̯�̸ˉʴɭ̤̤�ʓ̯�͕ɀ̤�̯ʎ̝˝̸ʅʎ�ɡ̝ʓʽʓˉɀʴ�
ɀɡ̯ʓ͔ʓ̯ ͛�Юɭ�ɡɭʴɭɠ̝ɀ̯ʓ˝ˉ�˝ʄ�̚ʴ̸ˉɧɭ̝�R�͕ɀ̤�
ʯʓˉɧ�̋ ʄ�̤ ʎ˝ɡʯɭɧ�͕ ʎɭˉ�R�͕ ʓ̯ˉɭ̤̤ɭɧ�п̝̤̯ʎɀˉɧ�
̯ʎɭ�ɭдɡɀɡ͛�ɀˉɧ�̯ʎɭ�̚˝͕ɭ̝�˝ʄ�̯ʎɭ�vʓˉɭ̝ɀʴ̤�
"˝̸ˉɡʓʴઑ̤�ɡɀʽ̚ɀʓʅˉ�ɀʅɀʓˉ̤̯�̯ʎɭ�̝ɭ̤˝̸̝ɡɭ̤�
̸̤̚ɭ̝� ̝̚˝п̯̤� ̯ɀ͚ઃ̯ʎɭ� ɠʓсɭ̤̯� ʽ˝̤̯�
̝̚˝п̯ɀɠʴɭ�ɡ˝ʽ̚ɀˉʓɭ̤�ʓˉ��̸̤̯̝ɀʴʓɀઃɀˉɧ�ɀ�
ʅ˝͔ɭ̝ˉʽɭˉ̯�̯ ʎɀ̯�͕ ɀ̤�ʓˉ�̝ ɭɀ̤˝ˉɀɠʴɭ�̚ ˝ʴʓ̯ʓɡɀʴ�
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̚˝̤ʓ̯ʓ˝ˉ�ɀ̯�̯ ʎɀ̯�̯ ʓʽɭ�Û˝�̯ ʎɭ̝ɭ�ʓ̤�̤ ˝ʽɭ̯ʎʓˉʅ�
ʓˉ�̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�̤͛̚ɡʎɭ�̯ʎɀ̯�ɧ˝ɭ̤�ˉ˝̯�ʴʓʯɭ�
̯˝�̤ ɭɭ�͕ ɭɀʴ̯ʎ�̯ ɀʯɭˉ�ʄ̝˝ʽ�ɀˉ͛ɠ˝ɧ ͛�Rઑ͔ɭ�̋ оɭˉ�
͕˝ˉɧɭ̝ɭɧ�ʎ˝͕�̔ ̸ɡʎ�̋ ʄ�̯ ʎʓ̤�ʅ˝ɭ̤�ɠɀɡʯ�̯ ˝�̯ ʎɭ�
.̸̝ɭʯɀ�Û̯˝ɡʯɀɧɭ�Юɭ�̝ɭɀ̤˝ˉ�R�̤ɀ͛�̯ʎɀ̯�ʓ̤�ʓ̯�
͕ɀ̤�ˉ˝̯�̸ˉ̯ʓʴ�ঢ়ড়�̯ʎɀ̯�ɀˉ͛�ɀɡ̯ʓ͔ʓ̯͛�ɀ̤̤˝ɡʓ
ɀ̯ɭɧ�͕ʓ̯ʎ�ʅ˝ʴɧ�ʽʓˉʓˉʅ�̚ɀʓɧ��ɡɭˉ̯�˝ʄ�̯ɀ͚�
�ˉɭ�˝ʄ�ʽ͛�ɧʓ̤̯ɀˉ̯�̝ɭʴɀ̯ʓ͔ɭ̤�ʴ˝ˉʅ�ʅ˝ˉɭ�̚ɀ̤̯�
ʓ̤�ɀ̤̤˝ɡʓɀ̯ɭɧ�͕ʓ̯ʎ�̯ʎɭ�Û̯˝ɡʯɀɧɭ�ɀˉɧ�ɭˉɧɭɧ�
̸̚�ɠɭʓˉʅ�vʓˉʓ̤̯ɭ̝�ʄ˝̝�vʓˉɭ̤�ʓˉ�ĉʓɡ̯˝̝ʓɀ�
ʎɭ�ɀʴ̤˝�̤̯ɀ̝̯ɭɧ�̯ʎɭ�*Ȋɝɾ̥�èȷɾȷɏ˧Ȋˤɘ here in 
Û͛ɧˉɭ ͛�Юɀ̯�ɭ͚̚ʴɀʓˉ̤�ɀ�ʴ˝̯
Ó�R�ɀʽ�͕˝ˉɧɭ̝ʓˉʅ�ʓʄ�͛˝̸�ʽʓʅʎ̯�ɡ˝ʽʽɭˉ̯�
on the prospect or realistic hope of some 
̤˝̝̯�˝ʄ�ʴ˝˝̤ɭ�ɀʴʴʓɀˉɡɭ�ɠɭ̯͕ɭɭˉ�ʅ˝͔ɭ̝ˉʽɭˉ̯�
˝̝� ʓˉ͔˝ʴ͔ɭʽɭˉ̯� ɠ͛� ʅ˝͔ɭ̝ˉʽɭˉ̯� ɠɭ̯͕ɭɭˉ�
̯ʎ˝̤ɭ�ʽɀ̝ʯɭ̯�ʄ˝̝ɡɭ̤�̯ʎɀ̯�ʽʓʅʎ̯�̝̚˝͔ʓɧɭ�ɀ�
ɡ˝̸ˉ̯ɭ̝͕ɭʓʅʎ̯�̯˝�̯ʎɭ�ʯʓˉɧ�˝ʄ�ʓˉ̯ɭ̝ɭ̤̯̤�˝̝�
ʽʓˉɧ̤ɭ̯� ̯ʎɀ̯� ͛˝ ઑ̸͔ɭ� ɧɭ̤ɡ̝ʓɠɭɧ� ɀˉɧ� ɡʓ͔ʓʴ�
̤˝ɡʓɭ̯͛�ɀ̤�͕ɭʴʴ�D˝̝�ɭ͚ɀʽ̚ʴɭ�̯ʎɭ�ʄɀ̝ʽɭ̝̤�ʓˉ�
̯ʎɀ̯�̄ ɀ̸̯̝ɀʴ�ɡɀ̚ʓ̯ɀʴ�ɭ͚ɀʽ̚ʴɭ�͛ ˝̸�̔ ɭˉ̯ʓ˝ˉɭɧ�
̝̚ɭ̸̤ʽɀɠʴ͛�ɀ̝ɭ�ɀ�ʯʓˉɧ�̋ ʄ�̚ ˝ʴʓ̯ʓɡɀʴ�ɭɡ˝ˉ˝ʽʓɡ�
͔˝ʓɡɭ�̋ ̝�̚ ˝͕ɭ̝�̯ ʎɀ̯�ɡ˝̸ʴɧ�ɠɭ�ɠ̝˝̸ʅʎ̯�̯ ˝�̯ ʎɭ�
ʄ˝̝ɭ�!̸̯�̯ ʎɭ�̝ ɭˉɭ͕ɀɠʴɭ�̤ ɭɡ̯˝̝ઃ͛˝̸�ɡɀˉ�ʅ˝�
˝ˉ�ɀˉɧ�˝ˉઃʽɀˉ̸ʄɀɡ̸̯̝ʓˉʅ�̤ɭɡ̯˝ ̝�(˝�͛˝̸�
see any realistic sort of prospect of a counter 
ʽ˝͔ɭʽɭˉ̯ਗ਼
iM� E̝ɭɀ̯� Ό̸ɭ̤̯ʓ˝ˉ� Ċʎɀ̯ઑ̤� ʓʽ̚ʴʓɡʓ̯� ʓˉ�
͛˝̸̝�Ό̸ɭ̤̯ʓ˝ˉ�ʓ̤�̯ʎɀ̯�ʓ̯�ʽ̸̤̯�ɠɭ�̚˝̤̤ʓɠʴɭ�̯˝�
ʽɀ̝̤ʎɀʴ�̯ʎ˝̤ɭ�ʓˉ̯ɭ̝ɭ̤̯̤�͕ʎ˝�ɠɭˉɭп̯�ʄ̝˝ʽ�
ɡʎɀˉʅɭ�̯˝�ɠɭ�ɀ�ʄ˝̝ɡɭ�ʄ˝̝�ʅ˝˝ɧ�̝ɀ̯ʎɭ̝�̯ʎɀˉ�
ɀ�ʄ˝̝ɡɭ�˝ʄ�˝̚̚˝̤ʓ̯ʓ˝ˉ�Mɭ̝ɭઑ̤�̤˝ʽɭ̯ʎʓˉʅ�̯˝�
̝ɭрɭɡ̯�̋ ˉ��ɠ˝̸̯�ɀ�̔ ˝ˉ̯ʎ�ɀʅ˝�̯ ʎɭ�"ʴʓʽɀ̯ɭ�
"ʎɀˉʅɭ��̸̯ʎ˝̝ʓ̯͛�̝ɭʴɭɀ̤ɭɧ�ʓ̯̤�̝ɭ̚˝̝̯�˝ˉ�ʓ̯̤�
ɡɀ̝ɠ˝ˉ�̝̚˝ʫɭɡ̯ʓ˝ˉ̤�ʄ˝̝�̯ʎɭ�̤ʓ͚�̤ɭɡ̯˝̝̤�̯ʎɀ̯�
ʽɀʯɭ� ̸̚� ̯ʎɭ� �̸̤̯̝ɀʴʓɀˉ� ɭɡ˝ˉ˝ʽ͛� ͕ʎɀ̯�
will happen to the carbon emissions out to 
�̸ˉɧɭ̝�̯ʎɭ�ʅ˝͔ɭ̝ˉʽɭˉ̯ઑ̤�̤ʓ͚�̤ɭɡ̯˝̝ɀʴ�
ɧɭɡɀ̝ɠ˝ˉʓ̤ɀ̯ʓ˝ˉ� ̤̯̝ɀ̯ɭʅʓɭ̤� ̯ʎɀ̯� ̯ʎɭ͛ઑ̝ɭ�
ɧɭ͔ɭʴ˝̚ʓˉʅ�ʓˉɧɭ̚ɭˉɧɭˉ̯ʴ ͛�f̸̤̯�ɀ�ʴʓ̯̯ʴɭ�ɠʓ̯�
ɀɠ˝̸̯�̯ ʎɭ�ɡ˝ʽ̚˝̤ʓ̯ʓ˝ˉ�̋ ʄ��̸̤̯̝ɀʴʓɀઑ̤�ɡɀ̝ɠ˝ˉ�
emissions at the moment. As you know, the 

ʴɀˉɧ̤ɡɀ̚ɭ�̄ ɀ̸̯̝ɀʴʴ͛�̤ ɭΌ̸ɭ̤̯ɭ̝̤�ɡɀ̝ɠ˝ˉ�ʓʄ�͛ ˝̸�
ʫ̸̤̯�ʴɭɀ͔ɭ�ʓ̯�ɀʴ˝ˉɭ�ʓ̯�͕ʓʴʴ�ɀɠ̤˝̝ɠ�ɡɀ̝ɠ˝ˉ�ʓˉ�
̯ʎɭ�ʅ̝˝͕̯ʎ�˝ʄ�͔ɭʅɭ̯ɀ̯ʓ˝ˉ�ʅ̝ɀ̤̤ɭ̤�ɀˉɧ�̤˝ʓʴ�
ɀˉɧ�̚ɭɀ̯�ɀˉɧ�ɀʴʴ�̯ʎɀ̯�ʯʓˉɧ�˝ʄ�̸̤̯а�̝ʓʅʎ̯ਗ਼�
Юɀ̯ઑ̤�ʎ˝͕�̯ʎɭ�ɡɀ̝ɠ˝ˉ�ʅ˝̯�̯ʎɭ̝ɭ�ʓˉ�̯ʎɭ�п̝̤̯�
̚ʴɀɡɭ�ɠɭʄ˝̝ɭ�͕ ɭ�ʓˉ̯ɭ̸̝̝̯̚ɭɧ�Юɀ̯ઑ̤�ɀ�̄ ɀ̸̯̝ɀʴ�
̝̚˝ɡɭ̤̤�̯ʎɀ̯�ʓˉ��̸̤̯̝ɀʴʓɀ�̯˝ɧɀ͛�ʓ̤�̤ɭΌ̸ɭ̤̯ɭ̝
ʓˉʅ�ঢ়�ʽʓʴʴʓ˝ˉ�̯˝ˉˉɭ̤�˝ʄ�ɡɀ̝ɠ˝ˉ�ɀ�͛ɭɀ ̝�ɠ̸̯�
ɭ͔ɭ̝̯͛ʎʓˉʅ�ɭʴ̤ɭ�̯ʎɀ̯�͕ɭઑ̝ɭ�ɧ˝ʓˉʅઃʓˉɡʴ̸ɧ
ʓˉʅ�̯ʎɭ�ɡ˝͕̤�ɠɭʴɡʎʓˉʅ�ʽɭ̯ʎɀˉɭ�ɠ̸̯�ɀʴ̤˝�ɀʴʴ�
̯ʎɭ� ʓˉɧ̸̤̯̝ʓɀʴ�̝̚˝ɡɭ̤̤ɭ̤ઃɀˉɧ�ɭ͚ɡʴ̸ɧʓˉʅ�
ɀʴʴ�̯ʎɭ�ɡɀ̝ɠ˝ˉ�ɭʽɠ˝ɧʓɭɧ�ʓˉ�̯ʎɭ�ʄ˝̤̤ʓʴ�ʄ̸ɭʴ̤�
̯ʎɀ̯�͕ɭ�ɭ͚̚˝̝̯�ɀˉɧ�ʅɭ̯�̤˝ʽɭɠ˝ɧ͛�ɭʴ̤ɭ�̯˝�
ɠ̸̝ˉ�̝ ɀ̯ʎɭ̝�̯ ʎɀˉ�̸ ̤�ɡ˝ˉ̯̝ʓɠ̸̯ɭ̤��̔ ʓʴʴʓ˝ˉ�
tonnes of carbon a year to our emissions. So 
˝̸̝�̄ ɭ̯�ɭʽʓ̤̤ʓ˝ˉ̤�ɀ̝ɭ�ৗ�Юɀ̯ઑ̤�̋ ̸̝�̤ ̯ɀ̝̯ʓˉʅ�
̚˝ʓˉ̯�͕ ʎɭˉ�͕ ɭ�̤ ɀ͛�͕ ɭઑ̝ɭ�ʅ˝ʓˉʅ�̯ ˝�ʅɭ̯�̯ ˝��ɭ̯�
Ěɭ̝˝�ɠ͛��͕ɭઑ̝ɭ�̤ɀ͛ʓˉʅ�̯ʎɀ̯�ৗ�ʎɀ̤�̯˝�
ʅɭ̯�ɧ˝͕ˉ�̯˝�ͥɭ̝˝�Û˝�̯ʎɭ�"ʴʓʽɀ̯ɭ�"ʎɀˉʅɭ�
�̸̯ʎ˝̝ʓ̯͛�ʎɀ̤�ɀ̤ʯɭɧ�ʓ̯̤ɭʴʄ�̯ ʎʓ̤�Ό̸ɭ̤̯ʓ˝ˉ�ɹ ɭ̯ઑ̤�
ʄ˝̝ʅɭ̯�ɀɠ˝̸̯�̯ʎɭ�ʴɀˉɧ�̤ɭɡ̯˝̝�ʄ˝̝�ɀ�ʽ˝ʽɭˉ̯�
͕ʎɭ̝ɭ�ɧ˝�͕ɭ�̯ʎʓˉʯ�̯ʎɭ�п͔ɭ�˝̯ʎɭ̝�̤ɭɡ̯˝̝̤�
̚ʴ̸̤�ɀʅ̝ʓɡ̸ʴ̸̯̝ɭ�ɀ̝ɭ�ʅ˝ʓˉʅ�̯ ˝�ɭˉɧ�̸ ̚�ɠ͛��
ʓʄ�̯ʎɭ�ʅ˝͔ɭ̝ˉʽɭˉ̯�ɧ˝ɭ̤�ɭ͔ɭ̝̯͛ʎʓˉʅ�̯ʎɀ̯�̯ʎɭ�
ʅ˝͔ɭ̝ˉʽɭˉ̯�ɀ̚̚ɭɀ̝̤�̯˝�ɠɭ�͕ɀˉ̯ʓˉʅ�̯˝�ɧ˝�
ɀˉɧ�͕ ɭ�̔ ɀʯɭ�̸ ̤ɭ�̋ ʄ�ɭ͔ɭ̝͛�ʯˉ˝͕ˉ�̯ ɭɡʎˉ˝ʴ˝ʅ ͛�
ɭ̯ɡਗ਼��ˉ̤͕ɭ̝�̯ʎɭ͛�̝ɭɡʯ˝ˉ�̯ʎɀ̯�͕ɭ�ɡɀˉ�ʅɭ̯�
̯ʎɭ��ɧ˝͕ˉ�̯ ˝�ৗ�Юɀ̯ઑ̤�̚ ̝ɭ̯̯͛�ʓˉɡ̝ɭɧʓɠʴɭ�
!̸̯�̯ʎɭ�˝̯ʎɭ̝�͕ɀ͛�˝ʄ�ʴ˝˝ʯʓˉʅ�ɀ̯�ʓ̯�ʓ̤�̯ʎɀ̯�
ʴɀˉɧ�ʓˉ̤̯ɭɀɧ�˝ʄ�ɀɠ̤˝̝ɠʓˉʅ�ঢ়�ʓ̤�ʅ˝ʓˉʅ�̯˝�
ʎɀ͔ɭ�̯ ˝�ɀɠ̤˝̝ɠ�ৗ�̔ ʓʴʴʓ˝ˉ�̯ ˝ˉˉɭ̤�̋ ʄ�ɡɀ̝ɠ˝ˉ�
ɀ�͛ɭɀ ̝��ɡ̸̯ɀʴʴ ͛�̯ʎɀ̯ઑ̤�ɀ�ɠʓ̯�˝ʄ�ɀ�пɧɧʴɭ�˝ˉ�
ʽ͛�̚ɀ̝̯�ɠɭɡɀ̸̤ɭ�̯ʎɭ͛�ɧ˝�̤ɀ ͛��ʎ�ɠ̸̯�ʓ̯�
͕˝ ઑ̯̄�ʎɀ͔ɭ�̯ ˝�ɀɠ̤˝̝ɠ�ɀ̤�̔ ̸ɡʎ�ʓʄ�͕ ɭ�ɡ˝ʽɠʓˉɭ�
̤˝ʽɭ�̄ ɭ͕�̯ ɭɡʎˉ˝ʴ˝ʅ͛�̯ ʎɀ̯�ɡɀˉ�ɧ̝ɀ͕�ɡɀ̝ɠ˝ˉ�
˝̸̯�˝ʄ�̯ʎɭ�ɀ̯ʽ˝̤̚ʎɭ̝ɭ�ʴʓʯɭ�ɧʓ̝ɭɡ̯�ɡɀ̸̯̝̚ɭએ�
íˉʴɭ̤̤�͛ ˝̸�ɡɀˉ�пˉɧ�̤ ˝ʽɭ�̄ ɭ͕�̯ ɭɡʎˉ˝ʴ˝ʅ͛�̋ ʄ�
̯ʎɀ̯�̤ ˝̝̯�̯ ʎɭˉ�̯ ʎɭ�ɀʅ̝ʓɡ̸ʴ̸̯̝ɭ�̤ ɭɡ̯˝̝�ʓ̤�ʅ˝ʓˉʅ�
̯˝�ʎɀ͔ɭ�̯˝�ɀɠ̤˝̝ɠ�ৗ�ʽʓʴʴʓ˝ˉ�̯˝ˉˉɭ̤�̯ʎɭ�
ʴɭˉʅ̯ʎ�̝ɀ̯ʎɭ̝�̯ʎɀˉ�ঢ়�Юɀ̯ઑ̤�ɀ�ɠʓʅ�ʓˉɡ̝ɭɀ̤ɭ�
ʓˉ�ɡɀ̝ɠ˝ˉ�̤ɭΌ̸ɭ̤̯̝ɀ̯ʓ˝ˉ�ʓˉ�̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�
ʴɀˉɧ̤ɡɀ̚ɭ� R� ʴ˝˝ʯ�ɀ̯� ̯ʎɀ̯�ɀˉɧ� R� ̤ɀ ͛� Dɀˉ
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̯ɀ̤̯ʓɡ�˝̚̚˝̸̝̯ˉʓ̯͛ઃɀ�ˉɭ͕�̝ɭ͔ɭˉ̸ɭ�̤̯̝ɭɀʽ�
ʄ˝̝�ʄɀ̝ʽɭ̝̤એ�Юɭ�̝̚ɭ̤ʓɧɭˉ̯�˝ʄ�̯ʎɭ��ɀ̯ʓ˝ˉɀʴ�
Dɀ̝ʽɭ̝̤�Dɭɧɭ̝ɀ̯ʓ˝ˉ�̋ ɠ͔ʓ˝̸̤ʴ͛�ʎɀɧ�̯ ʎɭ�̚ ̝ɭ̤̤�
̝ɭʴɭɀ̤ɭ�ɹ ˝ɀɧɭɧ�ʓˉ�̯ ʎɭ�ɠɀ̝̝ɭʴ�̤ ˝�ɀ̤�̯ ʎɀ̯�̝ ɭ̚˝̝̯�
ɡɀʽɭ�˝̸̯�̯ʎɭ�̝̚ɭ̤̤�̝ɭʴɭɀ̤ɭ�ɠɀˉʅઃʓ̯�͕ɀ̤�
˝̸̯�ɀˉɧ�ʓ̯�̤ ɀʓɧ��˝�͕ ɀ͛�ɀ̝ɭ�͕ ɭ�ʎɀ͔ʓˉʅ�̔ ˝̝ɭ�
̯̝ɭɭ̤�ɀɡ̝˝̤̤��̸̤̯̝ɀʴʓɀઑ̤�ʄɀ̝ʽ̤એ�R�̤̯ʓʴʴ�ɀʅ̝ɭɭ�
͕ʓ̯ʎ�͛˝̸�͕ɭઑ̝ɭ�ʅ˝ʓˉʅ� ̯˝�ʎɀ͔ɭ� ̯˝� ̯ɀʴʯ� ̯˝�
ʄɀ̝ʽɭ̝̤�ɀˉɧ�̯ʎɭ��ɀ̯ʓ˝ˉɀʴ�Dɀ̝ʽɭ̝̤�Dɭɧɭ̝ɀ
̯ʓ˝ˉ�ɠ̸̯�ʓ̯ઑ̤�ˉ˝̯�ɭɀ̤ ͛
"Û�Ċɭ�ɡ˝̸ʴɧ�̄ ˝̯�ʎɀ͔ɭ�ʎɀɧ�ɀ�ɠɭ̯̯ɭ̝�ɡɀ̤ɭ�̋ ʄ�ɀ�
̸̚ɠʴʓɡ�ʓˉ̯ɭʴʴɭɡ̸̯ɀʴ�ɡ˝ˉ̯̝ʓɠ̸̯ʓˉʅ�̯ ˝�ɡʓ͔ʓʴ�̤ ˝ɡʓ
ɭ̯͛�̯ʎɀˉ�͛˝ ઑ̸͔ɭ�ʅʓ͔ɭˉ�̸̤�̯˝ɧɀ ͛�R�͕ɀˉ̯ɭɧ�̯˝�
̤ɀ͛�ʫ̸̤̯�̋ ˉɭ�̤ ʴʓʅʎ̯�̚ ɭ̝̤˝ˉɀʴ�̄ ˝̯ɭ�̔ ͛�̔ ˝̯ʎɭ̝�
͕ɀ̤�ɀˉ�ɭɡ˝ˉ˝ʽʓ̤̯�ʓˉ�Ñɭ̯ɭ̝�iɀ̝ʽɭʴઑ̤�ʅ̝˝̸̚�
ɀ̯�Dʴʓˉɧɭ̝̤�ɀˉɧ�ʫ̸̤̯�ɠɭʄ˝̝ɭ�̤ ʎɭ�ɧʓɭɧ�ʓˉ�ঢ়�
̤ʎɭ�̤ ɀʓɧ�m˝˝ʯ�̯ ʎʓˉʅ̤�ɀ̝ɭ�ʅ˝ʓˉʅ�̯ ˝�ɠɭ�̋ ʯɀ͛�
͕ʎ˝ʴɭ̤ɀʴɭ�̝ɭʄ˝̝ʽ�˝ʄ�̯ɀ͚ɀ̯ʓ˝ˉઃ̯ʎɭ�͕ʎʓ̯ɭ�
̚ɀ̚ɭ̝�ʓ̤�̋ ̸̯�Юɀˉʯ�E˝ɧ�ʓ̯ઑ̤�ʅ˝ʓˉʅ�̯ ˝�ɠɭ�пˉɭએ�
ĉɭ̝͛�̤ɀɧʴ ͛�̤ʎɭ�ɧʓɭɧ�ɀ̯�̯ʎɭ�ɭˉɧ�˝ʄ�̯ʎɀ̯�͛ɭɀ ̝�
ɠ̸̯�Rઑ͔ɭ�ɀʴ͕ɀ̤͛�ʄɭʴ̯�ʅʴɀɧ�̯ ʎɀ̯�̤ ʎɭ�̯ ʎ˝̸ʅʎ̯�͕ ɭ�
͕ɭ̝ɭ�ʅ˝ʓˉʅ�̯˝�ɠɭ�˝ʯɀ ͛�Rઑʽ�ʫ̸̤̯�ɀʽɀͥɭɧ�ɀ̯�
͛˝̸̝�ɀɠʓʴʓ̯͛�̯ ˝�ɡ˝ʽɭ�ɀɡ̝˝̤̤�̯ ʎɭ̤ɭ�͕ ʓɧɭ�ɀ̝ɭɀ̤�
R�̝ɭʽɭʽɠɭ̝�̝ɭɀɧʓˉʅ�͛˝̸�̤ɀ͛ʓˉʅ�̤˝ʽɭ͕ʎɭ̝ɭ�
̯ʎɀ̯�ʄ̸ͥͥ͛�ɡ˝ˉɡɭ̯̤̚�ɡɀˉ�ɠɭ�̔ ɭɀ̸̤̝ɭɧ��˝ ͕�R�
ɧʓɧ ઑ̯̄�ɧ˝�ɭɡ˝ˉ˝ʽʓɡ̤�R�͕ ɭˉ̯�ʓˉ̯˝�ɹ ˝ʅʓɡ�ɀˉɧ�R�
̸̤ɭɧ�̯ ˝�ɧ˝�ʄ̸ͥͥ͛�ɹ ˝ʅʓɡ̤�Ċɭ�ʎɀɧ�ʄ̸ͥͥ͛�ɹ ˝ʅʓɡ̤�
̯ʎɀ̯�͕ ɭˉ̯�ʄ̸ͥͥ͛�ɀʴʴ�̯ ʎɭ�͕ ɀ͛�ɧ˝͕ˉ�Юɭ̝ɭ�ɀ̝ɭ�
much better mathematicians than me here 
͕ʎ˝� ɡ˝̸ʴɧ� ɭ͚̚ʴɀʓˉ� ʓ̯� ɠ̸̯�͕ʎɀ̯� ʎɀ̚̚ɭˉ̤�
͕ʓ̯ʎ�͛˝̸�ʓ̤�̯ʎɀ̯�͛˝ ઑ̸̝ɭ�ˉ˝̯�ʄ̸ͥͥ͛�ɀʴʴ�̯ʎɭ�͕ɀ͛�

ɧ˝͕ˉ�Rઑ͔ɭ�ˉɭ͔ɭ̝�ʎɭɀ̝ɧ�̸̤ɡʎ�ɡʴɀ̝ʓ̯͛�˝ʄ�̯ɀʴʯ�
ɀˉɧ�ɀʅɀʓˉ�ʓ̯�̯ɀʯɭ̤�ʽɭ�ɠɀɡʯ�̯˝�iɀ̝ʽɭʴ�ɀˉɧ�
Ċɀʴʴɀɡɭ�ɀˉɧ�Mɀ̝ɡ˝̸̝̯�ɀ̝˝̸ˉɧ�̯ʎɭ�ɧʓˉˉɭ̝�
̯ɀɠʴɭ�Юɭ͛�̸̤ɭɧ�̯˝�̯ɀʴʯ�ɧɭɭ̚�ʓˉ̯˝�̯ʎɭ�ˉʓʅʎ̯�
always with this combination of a sense of 
̤˝ɡʓɀʴ�̝ ɭ̤̚˝ˉ̤ʓɠʓʴʓ̯ ͛�ɹ ˝˝ʯʓˉʅ�ʄ˝̝�̯ ʎɭ�ʅ˝˝ɧ�̋ ʄ�
̤˝ɡʓɭ̯ ͛�ĉɭ̝͛�ɡʴɭ͔ɭ̝�ɭɡ˝ˉ˝ʽʓ̤̯̤�ɠ̸̯�͕ ʓ̯ʎ�̯ ʎʓ̤�
ɡʴɀ̝ʓ̯͛�ɀˉɧ�̤ɭˉ̤ɭ�˝ʄ�̝ɭ̤̚˝ˉ̤ʓɠʓʴʓ̯ ͛�͕ʎʓɡʎ�
R�̯ʎʓˉʯ�ʓ̤�ɭ͔ɭˉ�ʽ˝̝ɭ�ʓʽ̚˝̝̯ɀˉ̯�ˉ˝͕�̯ʎɀˉ�
ɭ͔ɭ ̝�R�ɀʴ̤˝�͕ ɀˉ̯�̯ ˝�̤ ɀ͛�̤ ˝ʽɭ̯ʎʓˉʅ�ɀɠ˝̸̯�͛ ˝̸̝�
̸̯̝ˉ�̋ ʄ�̚ ʎ̝ɀ̤ɭ�͕ ʎʓɡʎ�ʓ̤�ʫ̸̤̯�ɭ͚̯̝ɀ˝̝ɧʓˉɀ̝ ͛�R�
̤̯ɀ̝̯ɭɧ�͕ ̝ʓ̯ʓˉʅ�̯ ʎɭʽ�ɧ˝͕ˉ�ɀ̤�͛ ˝̸�ʅ˝̯�ʅ˝ʓˉʅ�
ɀˉɧ�̯ ʎɭˉ�̔ ͛�̤ ɡ̝ʓɠɠʴɭ̤�ʅ˝̯�ʓˉɡ˝ʽ̝̚ɭʎɭˉ̤ʓɠʴɭ�
ɠ̸̯�ɡɭ̝̯ɀʓˉʴ͛�ɀ�ʄɀʓ̝�ʅ˝�ʓ̤�̚ʴ̸ˉɧɭ ̝�ɧ̸ʽɠ�
ʴ̸ɡʯ�ɀˉɧ�пˉɧɭ̝̤�ʯɭɭ̚ɭ̝̤એ�R�ɧ˝ ઑ̯̄�̯ ʎʓˉʯ�ɀˉ͛�
˝ʄ�̸ ̤�͕ ʓʴʴ�ɭ͔ɭ̝�ʄ˝̝ʅɭ̯�̯ ʎɀ̯�̋ ̝�͕ ɭ�ʓɧ˝ʴʓ̤ɭ�̯ ʎ˝̤ɭ�
͕ʎ˝�̚ʴ̸ˉɧɭ̝�̯ʎɭ�ʽ˝̤̯�ɀˉɧ�Ό̸ʓ̯ɭ�ɀ�ʴ˝̯�˝ʄ�
͛˝̸̝�˝̯ʎɭ̝�̸ˉɠɭʴʓɭ͔ɀɠʴ͛�ɭʴɭʅɀˉ̯�̚ʎ̝ɀ̤ʓˉʅ�R�
̯ʎʓˉʯ�ʎɀ̤�ʎɭʴ̚ɭɧ�̸̤�R�̯ʎʓˉʯ�͕ɭ�ʎɀ͔ɭ�ɡ˝ʽɭ�
˝̸̯�˝ʄ�̯ʎʓ̤�͕ʓ̯ʎ�ɀ�̤ɭˉ̤ɭ�̯ʎɀ̯�ɀ̯�ʴɭɀ̤̯�͕ɭઑ͔ɭ�
ʅ˝̯�̚ ɭ˝̚ʴɭ�̯ ʎʓˉʯʓˉʅ�̯ ʎ̝˝̸ʅʎ�̯ ʎɭ̤ɭ�Ό̸ɭ̤̯ʓ˝ˉ̤�
ɀˉɧ�ɧɭɀʴʓˉʅ�͕ʓ̯ʎ�̯ʎɭʽ�D̝˝ʽ�˝̸̝�̚˝ʓˉ̯�˝ʄ�
͔ʓɭ ͕�R�̯ʎʓˉʯ�̯ʎɀ̯ઑ̤�͕ʎɀ̯�͕ɭ�̯ʎʓˉʯ�͕ɭ�ʎɀ͔ɭ�
̯˝�ɧ˝�Û˝�Rઑʽ�ɭ͚̯̝ɭʽɭʴ͛�ʅ̝ɀ̯ɭʄ̸ʴ�ɀˉɧ�Rઑɧ�ɹ ʓʯɭ�
you to accept a copy of the history of the 
Ô˝͛ɀʴ�Û˝ɡʓɭ̯ ͛�͕ʎʓɡʎ�ʎɀ̤�̯̝ʓɭɧ�̯˝�ɀɧɧ̝ɭ̤̤�
̯ʎɭ̤ɭ�ʓ̸̤̤ɭ̤ઃˉ˝̯�ɀʴ͕ɀ̤͛�ʓˉ�̯ʎɭ�ɠɭ̤̯�͕ɀ͛�
͕ɭઑ͔ɭ�ʅ˝̯�̤˝ʽɭ�̝̚ɭ̯̯͛�ɠʴɀɡʯ�̚ɀ̤̤ɀʅɭ̤�ʓˉ�˝̸̝�
ʎʓ̤̯˝̝ ͛�ʓˉ�̚ɀ̝̯ʓɡ̸ʴɀ̝�ʓˉ�ɧɭɀʴʓˉʅ�͕ʓ̯ʎ�Rˉɧʓʅ
ɭˉ˝̸̤�̚ɭ˝̚ʴɭઃɠ̸̯�ʓ̯ઑ̤�ɀ�̤̯˝̝͛�˝ʄ�̚ɭ˝̚ʴɭ�
͕ʎ˝�ɀ̝ɭ�̯̝͛ʓˉʅ�̯˝�ɧ˝�̯ʎɭ�ɠɭ̤̯�Û˝�̯ʎɀˉʯ�͛˝̸�
͔ɭ̝͛�ʽ̸ɡʎ�ʓˉɧɭɭɧ
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How a single letter changed the world:  
Wৣં̯ʎɭ�Ċ˝̝ʴɧ�Ċʓɧɭ�Ċɭɠ�ੲ͕ɭ�͕ɭɀ͔ɭɧੳ

Julie Inman Grant

eSafety Commissioner, Australian Governmentৡ

Julie.InmanGrant@esafety.gov.au

ਘાЮʓ̤�̚ɀ̚ɭ̝�ʓ̤�̯ʎɭ�̯̝ɀˉ̤ɡ̝ʓ̯̚�˝ʄ�ɀ�̝̚ɭ̤ɭˉ̯ɀ̯ʓ˝ˉ�ʓˉ�Ideas@theHouse, Government House, Sydney, 18 July 2024. 
See ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻˉÛDĉ̝R̸ʅ͛ৗ.ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻˉÛDĉ̝R̸ʅ͛ৗ.
ਙાʎ̯̯̤̤̚ɡʓɭˉɡɭʎ˝̸͕̤̯а͕˝̝ʯ̤ɡ˝ʽʓˉˉ˝͔ɀ̯ʓ˝ˉʓˉ͔ɭˉ̯ʓ˝ˉ̤͕ʎ˝ʓˉ͔ɭˉ̯ɭɧ̯ʎɭɡ˝ʽ̸̯̚ɭ ̝ʎ̯ʽʎ̯̯̤̤̚ɡʓɭˉɡɭʎ˝̸͕̤̯а͕˝̝ʯ̤ɡ˝ʽʓˉˉ˝͔ɀ̯ʓ˝ˉʓˉ͔ɭˉ̯ʓ˝ˉ̤͕ʎ˝ʓˉ͔ɭˉ̯ɭɧ̯ʎɭɡ˝ʽ̸̯̚ɭ ̝ʎ̯ʽ
ਚાʎ̯̯̤̚ɠʴ˝ʅ͕ʓ̝ɭʴɭ̤̤ʽ˝͔ɭ̤ɡ˝ʽঢ়̯ʎɭʽʓɡ̝ɀʴˉɀˉɧ˝̯ʎɭ̝̤̯ʎɭʽʓɡ̝˝̤ɠɭʄ˝̝ɭ̯ʎɭɀʴ̯ɀʓ̝ড়ড়ʎ̯ʽʴʎ̯̯̤̚ɠʴ˝ʅ͕ʓ̝ɭʴɭ̤̤ʽ˝͔ɭ̤ɡ˝ʽঢ়̯ʎɭʽʓɡ̝ɀʴˉɀˉɧ˝̯ʎɭ̝̤̯ʎɭʽʓɡ̝˝̤ɠɭʄ˝̝ɭ̯ʎɭɀʴ̯ɀʓ̝ড়ড়ʎ̯ʽʴ

Welcome from Her Excellency,  
Юɭ�M˝ˉ˝̝ɀɠʴɭ�vɀ̝ʅɀ̝ɭ̯�!ɭɀͥʴɭ ͛�

E˝͔ɭ̝ˉ˝̝�˝ʄ��ÛĊ

As is our tradition at Government House, 
R�͕ɭʴɡ˝ʽɭ�͛˝̸�ʓˉ�̯ʎɭ�ʴɀˉʅ̸ɀʅɭ�˝ʄ�̯ʎɭ�

Eɀɧʓʅɀʴ� Bujari gamarruwa Diyn Babana 
Gamarada Gadigal Ngura�R�̚ɀ͛�ʽ͛�̝ɭ̤̚ɭɡ̯̤�
̯˝�̯ ʎɭʓ̝�ɹ ɭɀɧɭ̝̤�̚ ɀ̤̯�̚ ̝ɭ̤ɭˉ̯�ɀˉɧ�ɭʽɭ̝ʅʓˉʅ�
ɀ̤�͕ ɭʴʴ�ɀ̤�̯ ʎɭ�.ʴɧɭ̝̤�̋ ʄ�ɀʴʴ�̚ ɀ̝̯̤�̋ ʄ�̋ ̸̝�Û̯ɀ̯ɭ�
ʄ̝˝ʽ�͕ʎʓɡʎ�͛˝̸�ʎɀ͔ɭ�̯̝ɀ͔ɭʴʴɭɧ
æ˝� ̤ɀ͛� ̯ʎɀ̯� ɡ˝ʽ̸̯̚ɭ̝� ̯ɭɡʎˉ˝ʴ˝ʅ͛� ʎɀ̤�

ɭˉʅ̸ʴʄɭɧ�˝̸̝�͕˝̝ʴɧ�ʓ̤�ʴʓʯɭ�̯ɭʴʴʓˉʅ�̯ʎʓ̤�ɀ̸ɧʓ
ɭˉɡɭ�ʓˉ�̚ɀ̝̯ʓɡ̸ʴɀ̝�̯ʎɀ̯�Ñʴɀˉɭ̯�.ɀ̝̯ʎ�ʓ̤ ઑ̯̄�
рɀ̯�ɀʴ̯ʎ˝̸ʅʎ�R�ɡɀˉ�ɡ˝ˉп̝ʽ�̯ʎɀ̯�ʽɭʽɠɭ̝
̤ʎʓ̚�˝ʄ�̯ʎɭ�Dʴɀ̯�.ɀ̝̯ʎ�Û˝ɡʓɭ̯͛�ʓ̤�ʄ̝ɭɭ�ɀˉɧ�
ʫ˝ʓˉʓˉʅ�̸̚�ʓ̤�̤ʓʽ̚ʴɭ��̤�˝ʄ��ʓ̯�ʎɀɧ�ড়ঢ়�
ʽɭʽɠɭ̝̤ઃɀ̯�ʴɭɀ̤̯�̯ʎɀ̯ઑ̤�͕ʎɀ̯�R�ʴɭɀ̝ˉɭɧ�
from Google.
R�͕ ˝̸ʴɧ�ɀʴ̤˝�̚ ˝̤ʓ̯�̯ ʎɀ̯�ɭ͔ɭˉ�ʓˉ�̯ ʎʓ̤�ɹ ɭɀ̝ˉɭɧ�

ɀ̸ɧʓɭˉɡɭ�̤˝ʽɭ�͕˝̸ʴɧ�ɠɭ�̸̤̝̝̚ʓ̤ɭɧ�ɀ̯�̯ʎɭ�
ɭ͚̯ɭˉ̯�̯˝�͕ʎʓɡʎ�ɡ˝ʽ̸̯̚ɭ̝�ɀˉɧ�ɧʓʅʓ̯ɀʴ�̯ɭɡʎ
ˉ˝ʴ˝ʅ͛�ɀ̯�̯ʎɭ�ɠɭ̤̯�ɀˉɧ�˝оɭˉ�̯ʎɭ�͔ɭ̝͛�ɠɭ̤̯�
ʄɀɡʓʴʓ̯ɀ̯ɭ̤�ɠ̸̯�ɀ̯�̯ʎɭ�͕˝̝̤̯�ɡ˝ˉ̯̝˝ʴ̤�ˉ˝̯�
˝ˉʴ͛�ʎ̸ʽɀˉ�ʓˉ̯ɭ̝ɀɡ̯ʓ˝ˉ�ɠ̸̯�ʽɀˉ͛�ɀ̤̚ɭɡ̯̤�
˝ʄ�̯ʎɭ�ɭ͔ɭ̝͛ɧɀ͛�ʄ̸ˉɡ̯ʓ˝ˉʓˉʅ�˝ʄ�˝̸̝�̤˝ɡʓɭ̯ ͛�
Юʓ̤�̚ʎɭˉ˝ʽɭˉ˝ˉ�ʓ̤�̤˝ʽɭ̯ʓʽɭ̤�̝ɭʄɭ̝̝ɭɧ�̯˝�
ɀ̤� ̯ʎɭ�D˝̸̝̯ʎ� Rˉɧ̸̤̯̝ʓɀʴ�Ôɭ͔˝ʴ̸̯ʓ˝ˉ�v͛�
˝͕ˉ�̤ɭˉ̤ɭ�ʓ̤�̯ʎɀ̯�͕ɭ�ɀ̝ɭ�ɀɡ̸̯ɀʴʴ͛�ʓˉ�ɀˉ�ɭ̝ɀ�
˝ʄ�ʓˉɡ˝ʽ̚ɀ̝ɀɠʴɭ�ɡʎɀˉʅɭ

vɀˉ͛� ɠɭˉɭп̯̤� ˝ʄ� ̯ʎʓ̤� ˉɭ͕� ɭ̝ɀ� ͕˝̸ʴɧ�
ʎɀ͔ɭ�ɠɭɭˉ�̸ˉʓʽɀʅʓˉɀɠʴɭ�ʓˉ�ড়�͕ʎɭˉ�f˝ʎˉ�
!ɀɠɠɀʅɭ� ͕ʓ̯ʎ� ʄ̸ˉɧʓˉʅ� ʄ̝˝ʽ� ̯ʎɭ� Ô˝͛ɀʴ�
Û˝ɡʓɭ̯͛�˝ʄ�m˝ˉɧ˝ˉ�ɧɭ̤ʓʅˉɭɧ�͕ʎɀ̯�ʽɀˉ͛�
ɡ˝ˉ̤ʓɧɭ̝�̯ʎɭ�п̝̤̯�ɡ˝ʽ̸̯̚ɭ ̝ৢ�ɀˉɧ�̚˝̤̤ʓɠʴ͛�
ˉ˝̯�ɭ͔ɭˉ�ʓˉ�ঢ়ৗ�͕ʎɭˉ�̯ʎɭ�п̝̤̯�ɡ˝ʽʽɭ̝ɡʓɀʴ�
ʽʓɡ̝˝ɡ˝ʽ̸̯̚ɭ ̝�̯ʎɭ�vʓɡ̝ɀʴ���ɡɀʽɭ�˝ˉ̯˝�
̯ʎɭ�ʽɀ̝ʯɭ̯ৣ�æ˝ɧɀ ͛�ʽɀˉ͛�˝ʄ�̯ʎɭ̤ɭ�ɠɭˉɭп̯̤�
ɀ̝ɭ�ɀ̤̚ɭɡ̯̤�̋ ʄ�ɭ͔ɭ̝͛ɧɀ͛�ɹ ʓʄɭ�̯ ˝�͕ ʎʓɡʎ�͕ ɭ�ʅʓ͔ɭ�
ʴʓ̯̯ʴɭ�̯ ʎ˝̸ʅʎ̯ઃɧʓʅʓ̯ɀʴ�̚ ʎ˝ˉɭ̤�̯ ʎɭ�ʓˉ̯ɭ̝ˉɭ̯�
E˝˝ʅʴɭ�ੲ̯ʎɀ̯�̝ɭɀɧ͛ɀ̯ʎɀˉɧ�ɭˉɡ͛ɡʴ˝̚ɭɧʓɀ�
˝ʄ�ɀˉ̯͛ʎʓˉʅ�ɀˉɧ�ɭ͔ɭ̝̯͛ʎʓˉʅੳ�̝˝ɠ˝̯ʓɡ�̸̤̝
ʅɭ̝͛� ੲ͕ʎʓɡʎ� ̤˝ʽɭ� ˝ʄ� ͛˝̸� ʎɭ̝ɭ�ʽɀ͛� ʎɀ͔ɭ�
ɭ͚̚ɭ̝ʓɭˉɡɭɧੳ� ̯ʎɭ� Ûɭ̝͔ʓɡɭ�ÛĊ� ɀ̚̚� ɀˉɧ�
ʓ̯̤�İÔ�ɡ˝ɧɭ�̯ʎɀ̯�ʅ˝̯�̸̤�̯ʎ̝˝̸ʅʎ�̯ʎɭ�ɧ˝˝̝̤�
˝ʄ�ɧɭ̚ɀ̝̯ʽɭˉ̯�̤̯˝̝ɭ̤�ɧ̸̝ʓˉʅ�"�ĉR(�ɀˉɧ�
ʄɀɡʓʴʓ̯ɀ̯ɭ̤�̯ ʎɭ�̝ ɭˉɭ͕ɀʴ�̋ ʄ�̋ ̸̝�ɡɀ̝�̝ ɭʅʓ̤̯̝ɀ̯ʓ˝ˉ�
ɧ̝ʓ͔ɭ̝̤ઑ�ɹ ʓɡɭˉɡɭ̤�ɀˉɧ�̯ ʎɭ�̚ ɀ͛ʽɭˉ̯�̋ ʄ�̤ ˝ʽɭ�̋ ʄ�
˝̸̝�̯ ɀ͚ɭ̤�ʓˉ̯ɭ̝ˉɭ̯�ɠɀˉʯʓˉʅ�ɀˉɧ�ɭ͔ɭˉ�̔ ˝̝ɭ�
ɭ͚˝̯ʓɡ�̯ɭɡʎˉ˝ʴ˝ʅ͛�̸̤ɡʎ�ɀ̤�̝˝ɠ˝̯ʓɡ�̤ɭɡ̸̝ʓ̯͛�
ʅ̸ɀ̝ɧ̤�ɀˉɧ�̝˝ɠ˝̯ʓɡ�̝ɭɡɭ̯̚ʓ˝ˉʓ̤̯̤
�R�ʓˉпʴ̯̝ɀ̯ʓ˝ˉ�˝ʄ�̯ʎɭ�ɡ̝ɭɀ̯ʓ͔ɭ�ɀ̝̯̤�̤̚ɀɡɭ�

ʎɀ̤�̝ ɀʓ̤ɭɧ�ɡ˝ˉɡɭ̝ˉ̤�̋ ʄ�ɀ�ɧʓаɭ̝ɭˉ̯�̄ ɀ̸̯̝ɭ��̤�
ɀ�̯ɭɀ̤ɭ ̝�R�̸̤сɭ̤̯�͛˝̸�E˝˝ʅʴɭ�İ̸ɭɭˉ̤ʴɀˉɧ�
Û͛ʽ̚ʎ˝ˉ͛��̝ɡʎɭ̤̯̝ɀ�ɀˉɧ��Rએ�ɀˉɧ�̝ɭɀɧ�̯ʎɭ�
ɀ̤̤˝ɡʓɀ̯ɭɧ�ɀ̝̯ʓɡʴɭ̤�̯˝�̸ˉɧɭ̝̤̯ɀˉɧ�ʎ˝͕��R�
ɡɀˉ�˝̚ɭ̝ɀ̯ɭ
Юɭ̤ɭ�ɀˉɧ�̋ ̯ʎɭ̝�ɡʎɀʴʴɭˉʅɭ̤�̋ ʄ�̯ ɭɡʎˉ˝ʴ˝ʅ ͛�

ʓˉɡʴ̸ɧʓˉʅ�ʓ̯̤�͕˝̝̤̯�ɀ̤̚ɭɡ̯̤�͕ʓʴʴ�̸ˉɧ˝̸ɠ̯

https://www.youtube.com/watch?v=nSFVrIugy3E
https://science.howstuffworks.com/innovation/inventions/who-invented-the-computer.htm
https://blog.wirelessmoves.com/2019/05/the-micral-n-and-others-the-micros-before-the-altair-8800.html
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ɭɧʴ͛�ɠɭ�̯ ʎɭ�̤ ̸ɠʫɭɡ̯�̋ ʄ�ʓˉ̯ɭ̝ɭ̤̯ʓˉʅ�ɧʓ̤ɡ̸̤̤ʓ˝ˉ�
̯˝ˉʓʅʎ̯�!͛�͕ ɀ͛�̋ ʄ�ʓˉ̯̝˝ɧ̸ɡ̯ʓ˝ˉ�R�͕ ˝̸ʴɧ�ɹ ʓʯɭ�
̯˝�ɠ̝ʓɭр͛�̝ɭʄɭ̝�̯˝�̯ʎɭ�̝ɭɀɡʎ�˝ʄ�̯ɭɡʎˉ˝ʴ˝ʅ͛�
ʓˉ�ɀ̝ɭɀ̤�̯ʎɀ̯�ʽɀ͛�ˉ˝̯�ɠɭ�̤˝�ʄɀʽʓʴʓɀ̝�̯˝�͛˝̸�
R̯ઑ̤�̤ ˝ʽɭ͕ʎɀ̯�̋ ʄ�ɀ�̤ ʎ˝̚̚ʓˉʅ�ɹ ʓ̤̯�ɀˉɧ�R�͕ ˝ ઑ̯̄�
ɧ͕ɭʴʴ�̯˝˝�ʽ̸ɡʎ�˝ˉ�̯ʎɭ�ɧɭ̯ɀʓʴ�ɠ̸̯�R�ʄ˝̸ˉɧ�
it interesting.
Ôɭɡɭˉ̯ʴ ͛��R�Û̯ɭ͔ɭ�ɀˉ��R�ɡʎɀ̯ɠ˝̯�̝ɀˉ�

ʄ˝̝�Ñɀ̝ʴʓɀʽɭˉ̯�ʓˉ�̯ ʎɭ�ɡ˝ˉ̤̯ʓ̸̯ɭˉɡ͛�̋ ʄ�Ṳ̸̤̂ɭ͚�
ɭˉɡ˝ʽ̚ɀ̤̤ʓˉʅ�̯ʎɭ�̯˝͕ˉ̤�˝ʄ�!̝ʓʅʎ̯˝ˉ�ɀˉɧ�
M˝͔ɭ� ʓˉ� ̯ʎɭ� ̝ɭɡɭˉ̯� íi� ɭʴɭɡ̯ʓ˝ˉ̤� ̸ˉɧɭ̝�
̯ʎɭ�ɠɀˉˉɭ̝�˝ʄ� ̯ʎɭ�Ûʽɀ̝̯ɭ̝íi�Ñɀ̝̯͛ઃR�
ʯʓɧ�͛˝̸�ˉ˝̯��R�Û̯ɭ͔ɭઑ̤�ʎ̸ʽɀˉ�ɡ˝̸ˉ̯ɭ̝̚ɀ̝̯�
͕ɀ̤�Û̯ɭ͔ɭ�.ˉɧɀɡ˝̯̯�Юɭ�ɡ˝ˉɡɭ̯̚�ʓˉ͔˝ʴ͔ɭɧ�
�R�Û̯ɭ͔ɭ�ʎɀ͔ʓˉʅ�ɡ˝ˉ͔ɭ̝̤ɀ̯ʓ˝ˉ̤�͕ʓ̯ʎ�͔˝̯ɭ̝̤�
ʓˉ� !̝ʓʅʎ̯˝ˉ� ɀˉɧ� M˝͔ɭ� ̯˝� ɀ̤ɡɭ̝̯ɀʓˉ� ̯ʎɭ�
ɡ˝ˉɡɭ̝ˉ̤�˝ʄ�ɀ̤�ʽɀˉ͛�ɡ˝ˉ̤̯ʓ̸̯ɭˉ̯̤�ɀ̤�̚˝̤
̤ʓɠʴɭ� ɀˉɧ� ʽɀˉ͛� ʽ˝̝ɭ� ̯ʎɀˉ� ̯̝ɀɧʓ̯ʓ˝ˉɀʴ�
ɧ˝˝̝ʯˉ˝ɡʯʓˉʅ�͕˝̸ʴɧ�̝ɭɀɡʎ�Rʄ�ɭʴɭɡ̯ɭɧ�̯ʎɭ�
̝ɭɀʴ�Û̯ɭ͔ɭ�͕˝̸ʴɧ�̝ɭ̝̚ɭ̤ɭˉ̯��R�Û̯ɭ͔ɭ�ʓˉ�Ñɀ̝
ʴʓɀʽɭˉ̯�Юɭ�̝ɭɀʴ�Û̯ɭ͔ɭ�ɭ͚̚ʴɀʓˉɭɧ�̯ʎɀ̯�̯ʎʓ̤�
ɡɀʽ̚ɀʓʅˉ�͕ɀ̤�ɀ�ʎ̸ʽɀˉ�R�ɡ˝ʴʴɀɠ˝̝ɀ̯ʓ˝ˉ�
ɀˉɧ�ɧɭ̤ɡ̝ʓɠɭɧ��R�Û̯ɭ͔ɭ�ɀ̤�ʎʓ̤�ɡ˝̚ʓʴ˝̯��R�
Û̯ɭ͔ɭ�ʅɀ̝ˉɭ̝ɭɧ�ঢ়�˝̸̯�˝ʄ�̯ʎɭ��͔˝̯ɭ̤�
ɡɀ̤̯�̤˝�͕ʎʓʴɭ�ˉ˝̯�ɭʴɭɡ̯ɭɧ�˝ˉ�̯ʎʓ̤�˝ɡɡɀ̤ʓ˝ˉ�
�R�Û̯ɭ͔ɭ�ʽʓʅʎ̯�͕ɭʴʴ�̤ɀ͛�!̸̯�͕ɀ̯ɡʎ�̯ʎʓ̤�
̤̚ɀɡɭએ
Юɭ�̯ ɭɡʎ�ɡ˝ʽ̚ɀˉ͛��̚ɭˉ�R�̯ ʎɭ�̔ ɀʯɭ̝�̋ ʄ�

"ʎɀ̯EÑæ�̝ɭɡɭˉ̯ʴ͛�ɧʓ̤ɡ˝͔ɭ̝ɭɧ�п͔ɭ�˝̚ɭ̝ɀ
̯ʓ˝ˉ̤�ɠɀ̤ɭɧ�ʓˉ�Ô̸̤̤ʓɀ�"ʎʓˉɀ�R̝ɀˉ�ɀˉɧ�R̤̝ɀɭʴ�
̸̤ʓˉʅ�ʓ̯̤�̯ɭɡʎˉ˝ʴ˝ʅ͛�̯˝�ʽɀˉʓ̸̚ʴɀ̯ɭ�̸̚ɠʴʓɡ�
˝̚ʓˉʓ˝ˉ�!͛�̯ʎʓ̤�͛ɭɀ̝ઑ̤�ɭˉɧ�̯ʎɭ̝ɭ�͕ʓʴʴ�ʎɀ͔ɭ�
ɠɭɭˉ�̔ ˝̝ɭ�̯ ʎɀˉ��ɭʴɭɡ̯ʓ˝ˉ̤�͕ ˝̝ʴɧ͕ʓɧɭ�̯ ͕˝�
̝ɭɡɭˉ̯ʴ͛�ɡ˝ˉɡʴ̸ɧɭɧ�ʓˉ�D̝ɀˉɡɭ�ɀˉɧ�!̝ʓ̯ɀʓˉ�
ɀˉɧ�˝ʄ�ɡ˝̸̝̤ɭ��˝͔ɭʽɠɭ̝��ʓˉ�̯ʎɭ�íÛ��ʓ̤�
ʫ̸̤̯�ɀ̝˝̸ˉɧ�̯ʎɭ�ɡ˝̝ˉɭ ̝

ਛાʎ̯̯̤̤̚ʓˉʅ̸ʴɀ̝ʓ̯͛ʎ̸ɠɡ˝ʽৗ̤ɀ͛ʎɭʴʴ˝̯˝ɀʓ̤̯ɭ͔ɭ̯ʎɭɡʎɀ̯ɠ˝̸̯̝ˉˉʓˉʅʄ˝̸̝ʯ̚ɀ̝ʴʓɀʽɭˉ̯ʎ̯̯̤̤̚ʓˉʅ̸ʴɀ̝ʓ̯͛ʎ̸ɠɡ˝ʽৗ̤ɀ͛ʎɭʴʴ˝̯˝ɀʓ̤̯ɭ͔ɭ̯ʎɭɡʎɀ̯ɠ˝̸̯̝ˉˉʓˉʅʄ˝̸̝ʯ̚ɀ̝ʴʓɀʽɭˉ̯ and 
ʎ̯̯̤̯̚ʎɭɡ˝ˉ͔ɭ̝̤ɀ̯ʓ˝ˉɡ˝ʽɠ̝ʓ̯ɀʓˉ̤п̝̤̯ɀʓ̚˝ʴʓ̯ʓɡʓɀˉɡʴɀʓʽ̤ʎɭ͕ʓʴʴɠ̝ʓˉʅ̸̯̝̤̯ɠɀɡʯ̯˝̚˝ʴʓ̯ʓɡ̤̤˝ʓ̸̯̚ʎ̯̯̤̯̚ʎɭɡ˝ˉ͔ɭ̝̤ɀ̯ʓ˝ˉɡ˝ʽɠ̝ʓ̯ɀʓˉ̤п̝̤̯ɀʓ̚˝ʴʓ̯ʓɡʓɀˉɡʴɀʓʽ̤ʎɭ͕ʓʴʴɠ̝ʓˉʅ̸̯̝̤̯ɠɀɡʯ̯˝̚˝ʴʓ̯ʓɡ̤̤˝ʓ̸̯̚
ʎʓʽ̯˝̯ʎɭ̯ɭ̤̯ৗৗৗʎʓʽ̯˝̯ʎɭ̯ɭ̤̯ৗৗৗ
ਜાʎ̯̯̤̯̚ʓʽɭɡ˝ʽঢ়ড়ৗঢ়ৗ˝̚ɭˉɀʓʄ˝̝ɭʓʅˉʓˉр̸ɭˉɡɭɡɀʽ̚ɀʓʅˉ̤ɀ̝̯ʓпɡʓɀʴʓˉ̯ɭʴʴʓʅɭˉɡɭʎ̯̯̤̯̚ʓʽɭɡ˝ʽঢ়ড়ৗঢ়ৗ˝̚ɭˉɀʓʄ˝̝ɭʓʅˉʓˉр̸ɭˉɡɭɡɀʽ̚ɀʓʅˉ̤ɀ̝̯ʓпɡʓɀʴʓˉ̯ɭʴʴʓʅɭˉɡɭ
ਝાʎ̯̯̤͕͕̚ ͕̚˝ʴʓɡɭʽɀʅɡ˝ʽ̯ɭɡʎˉ˝ʴ˝ʅ͛ˉɭ͕̤ঢ়ɀ͚˝ˉʓˉ̯̝˝ɧ̸ɡɭ̤ɀʓ̚˝͕ɭ̝ɭɧɀ̸̯˝ʽɀ̯ɭɧ̚˝ʴʓɡɭʎ̯̯̤͕͕̚ ͕̚˝ʴʓɡɭʽɀʅɡ˝ʽ̯ɭɡʎˉ˝ʴ˝ʅ͛ˉɭ͕̤ঢ়ɀ͚˝ˉʓˉ̯̝˝ɧ̸ɡɭ̤ɀʓ̚˝͕ɭ̝ɭɧɀ̸̯˝ʽɀ̯ɭɧ̚˝ʴʓɡɭ
̝ɭ̚˝̝̯ʓˉʅ̯˝˝ʴ̝ɭ̚˝̝̯ʓˉʅ̯˝˝ʴ

�̚ɭˉ�R� ʓˉ̤̯ɀˉɡɭɧ� ɀˉ� ɭ͚ɀʽ̚ʴɭ� ˝ʄ� ɀˉ�
R̤̝ɀɭʴʓ�ɡ˝ʽ̚ɀˉ͛�ɡɀʴʴɭɧ�Û̯˝ʓɡ�͕ʎʓɡʎ�̸̤ɭɧ�
�̚ɭˉ�Rઑ̤�̯ ɭɡʎˉ˝ʴ˝ʅ͛�̯ ˝�̯ ɀ̝ʅɭ̯�̤ ˝ɡʓɀʴ�̔ ɭɧʓɀ�
ɀɡɡ˝̸ˉ̯̤�͕ʓ̯ʎ�̝̚˝R̤̝ɀɭʴ�ɡ˝ˉ̯ɭˉ̯�ɀɠ˝̸̯�̯ʎɭ�
͕ɀ̝�ʓˉ�Eɀͥɀ�Ôɭʅɀ̝ɧʴɭ̤̤�˝ʄ�͕ʎɭ̯ʎɭ̝�˝̝�ˉ˝̯�
̯ʎʓ̤� ʓˉ͔˝ʴ͔ɭɧ� ʄɀʯɭ�ˉɭ͕̤ઃɀˉɧ�R�ʎɀ͔ɭ�ˉ˝�
͕ɀ͛�˝ʄ�ʯˉ˝͕ʓˉʅઃʓ̯�͕ɀ̤�ɀ̯�ʴɭɀ̤̯�ɀ�ʽ͛˝̚ʓɡ�
̝ɭ̝̚ɭ̤ɭˉ̯ɀ̯ʓ˝ˉ�˝ʄ�ɀ�͔ɭ̝͛�ɡ˝ʽ̚ʴɭ͚�̤ʓ̸̯ɀ̯ʓ˝ˉ�
ɧɭʽ˝ˉ̤̯̝ɀ̯ʓˉʅ�̯ʎɭ�ɧɀˉʅɭ̝�˝ʄ�̯ʎɭ�ʽʓ̸̤̤ɭ�˝ʄ�
̯ɭɡʎˉ˝ʴ˝ʅ ͛�̚ ɀ̝̯ʓɡ̸ʴɀ̝ʴ͛�̯ ˝�ɀˉ�ʓʴʴʓ̯ɭ̝ɀ̯ɭ�ɀˉɧ�
̸ˉ̸̤̤̚ɭɡ̯ʓˉʅ�ɀ̸ɧʓɭˉɡɭ�Юɭ�ʓʽ̚ɀɡ̯�˝ʄ�̯ʎɭ�
̯ʎ̝ɭɀ̯�˝ʄ��R�˝ˉ�̚˝ʴʓ̯ʓɡɀʴ�ʓˉр̸ɭˉɡɭ�ʓ̤�ʽ̸ɡʎ�
ʽ˝̝ɭ�̯ ʎɀˉ�ɀ�̝ ʓ̚̚ʴɭ�̋ ˉ�̯ ʎɭ�̤ ̸̝ʄɀɡɭ�̋ ʄ�ɀʴ̝ɭɀɧ͛�
̯̝˝̸ɠʴɭɧ�͕ɀ̯ɭ̝̤
mɀ͕�ɭˉʄ˝̝ɡɭʽɭˉ̯�ʎɀ̤�ɠɭɡ˝ʽɭ�ɀˉ˝̯ʎɭ̝�

ɀ̝ɭɀ�͕ʎɭ̝ɭ�̯ɭɡʎˉ˝ʴ˝ʅ͛�ʓ̤�ʄ̝ɭΌ̸ɭˉ̯ʴ͛�̸̤ɭɧ�
Rˉ�̯ ʎɭ�íÛ�̋ ˉɭ�ɡ˝̸ˉ̯͛�ʎɀ̤�ʓˉ̯̝˝ɧ̸ɡɭɧ�ɀ�̤ ˝о
͕ɀ̝ɭ�̝̚˝ɧ̸ɡ̯�̯˝�ɧ̝ɀо�̚˝ʴʓɡɭ�̝ɭ̚˝̝̯̤�ɠɀ̤ɭɧ�
˝ˉ�ɀ̸̯˝̯̝ɀˉ̤ɡ̝ʓɠɭɧ�ɀ̸ɧʓ˝�ʄ̝˝ʽ�ɠ˝ɧ͕͛˝̝ˉ�
ɡɀʽɭ̝ɀ̤� ɧ̸̝ʓˉʅ� ̚˝ʴʓɡɭ� ˝̚ɭ̝ɀ̯ʓ˝ˉ̤�Юɭ̤ɭ�
̝ɭ̚˝̝̯̤�ɀ̯�̯ʎɭ�ʽ˝ʽɭˉ̯�ɀ̝ɭ�̝ɭ̤̯̝ʓɡ̯ɭɧ�̯˝�
ʽʓˉ˝̝�ʓˉɡʓɧɭˉ̯̤�ɀˉɧ�ʓ̯�ʓ̤�ɡʴɀʓʽɭɧ�̯ʎɀ̯�̯ʎʓ̤�
͕ʓʴʴ�̤ʓʅˉʓпɡɀˉ̯ʴ͛�ʓˉɡ̝ɭɀ̤ɭ�̚˝ʴʓɡɭ�ɭдɡʓɭˉɡ ͛�
ʅʓ͔ɭˉ�̯ʎɀ̯�ʓˉɧʓ͔ʓɧ̸ɀʴ�̚˝ʴʓɡɭ�˝дɡɭ̝̤�ʓˉ�̯ʎɭ�
íˉʓ̯ɭɧ�Û̯ɀ̯ɭ̤�ɡɀˉ�̤˝ʽɭ̯ʓʽɭ̤�̤̚ɭˉɧ�̸̚�̯˝�
�˝ʄ�̯ʎɭʓ̝�̯ʓʽɭ�͕̝ʓ̯ʓˉʅ�̸̚�̝ɭ̚˝̝̯̤�Юɭ�
ɡʴɀʓʽ�ʓ̤�̯ ʎɀ̯�̯ ʎʓ̤�͕ʓʴʴ�̚ ̝˝͔ɭ�̯ ˝�ɠɭ�̋ ˉɭ�̋ ʄ�̯ ʎɭ�
ʽ˝̤̯�ʓʽ̚ɀɡ̯ʄ̸ʴ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ̤�˝ʄ�˝̸̝�̯ʓʽɭ�̯˝�
ʎɭʴ̚�̤ ɡɀʴɭ�̚ ˝ʴʓɡɭ�͕ ˝̝ʯ�ɀˉɧ�̝ ɭ͔˝ʴ̸̯ʓ˝ˉʓͥɭ�̯ ʎɭ�
͕ɀ͛�̸̚ɠʴʓɡ�̤ɀʄɭ̯͛�˝̚ɭ̝ɀ̯ɭ̤એ০�Ċɭ�ɡɀˉ�ʎ˝̚ɭ�
ɠ̸̯�͕ɭ�ʽʓʅʎ̯�ʎɀ͔ɭ�̯˝�͕ɀʓ̯�ɀˉɧ�̤ɭɭ�˝ˉ�̯ʎɀ̯�
˝ˉɭ�ɀ̤�͕ɭʴʴ
Rˉ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�ɡʎʓʴɧ�̚˝̝ˉ˝ʅ̝ɀ̚ʎ͛�

ʓ̤�̤ ̸ɠʫɭɡ̯�̯ ˝�ɀ�ɡʴɀ̤̤ʓпɡɀ̯ʓ˝ˉ�̤ ̤̯͛ɭʽ�ʄ̝˝ʽ��̯ ˝�
��ˉ͛�ʄ˝̝ʽ�̋ ʄ�ɡʎʓʴɧ�̚ ˝̝ˉ˝ʅ̝ɀ̚ʎ͛�ʓ̤�̤ ɭ̝ʓ˝̸̤�
ɠ̸̯�̯ʎɭ�ʴɭ͔ɭʴ�˝ʄ�ɧɭ̝̚ɀ͔ʓ̯͛�ʓˉ͔˝ʴ͔ɭɧ�ɀ̯�̯ʎɭ�

https://singularityhub.com/2024/06/13/say-hello-to-ai-steve-the-chatbot-running-for-uk-parliament/
https://theconversation.com/britains-first-ai-politician-claims-he-will-bring-trust-back-to-politics-so-i-put-him-to-the-test-233403
https://theconversation.com/britains-first-ai-politician-claims-he-will-bring-trust-back-to-politics-so-i-put-him-to-the-test-233403
https://time.com/6983903/openai-foreign-influence-campaigns-artificial-intelligence/
https://www.policemag.com/technology/news/15669250/axon-introduces-aipowered-automated-police-reporting-tool
https://www.policemag.com/technology/news/15669250/axon-introduces-aipowered-automated-police-reporting-tool
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ʎʓʅʎɭ̝�ɭˉɧ�̋ ʄ�̯ ʎɭ�ɡʴɀ̤̤ʓпɡɀ̯ʓ˝ˉ�ʓ̤�ɠɭ͛˝ˉɧ�ɀˉ͛�
̝ɭɀ̤˝ˉɀɠʴɭ�̤ɭˉ̤ɭ�˝ʄ�ʎ̸ʽɀˉ�ɡ˝ʽ̝̚ɭʎɭˉ̤ʓ˝ˉ�
Юɭ�ʓʽ̚ɀɡ̯�˝ˉ�̯ʎɭ�̚˝ʴʓɡɭ�˝дɡɭ̝̤�̸ˉɧɭ̝̯ɀʯ
ʓˉʅ�̯ ʎɭ�ɡʴɀ̤̤ʓпɡɀ̯ʓ˝ˉ�ʓ̤�̝ ɭɀʴʴ͛�̤ ʎɀ̯̯ɭ̝ʓˉʅ�ɀˉɧ�
͕ɭઑ͔ɭ�̤̚˝ʯɭˉ�̯˝�ʽɀˉ͛�˝ʄ�̯ʎɭʽ��R�ʓ̤�ˉ˝͕�
ɠɭʓˉʅ�̸̤ɭɧ�̯˝�ɡʴɀ̤̤ʓʄ͛�̯ʎɭ�ʽɀ̯ɭ̝ʓɀʴ�ʓˉ�̯ʎɭ�
п̝̤̯�ʓˉ̤̯ɀˉɡɭ�̤ ̸ɠʫɭɡ̯�̯ ˝�ʎ̸ʽɀˉ�͔ ɭ̝ʓпɡɀ̯ʓ˝ˉ�
Юɭ�̝ɭɧ̸ɡ̯ʓ˝ˉ�ʓˉ�̯ʎɭ�ɀʽ˝̸ˉ̯�˝ʄ�ʽɀ̯ɭ̝ʓɀʴ�
̯ʎɀ̯�ʎɀ̤�̯˝�ɠɭ�̚ʎ̤͛ʓɡɀʴʴ͛�͔ʓɭ͕ɭɧ�ɠ͛�̚˝ʴʓɡɭ�
˝дɡɭ̝̤�ʓ̤�̤ ʓʅˉʓпɡɀˉ̯�͕ ʓ̯ʎ�ɀ�ɡ˝̝̝ɭ̤̚˝ˉɧʓˉʅ�
ɠɭˉɭп̯�̯˝�̯ʎɭ�ʽɭˉ̯ɀʴ�ʎɭɀʴ̯ʎ�˝ʄ�̯ʎɭ�˝дɡɭ̝̤�
̸ˉɧɭ̝̯ɀʯʓˉʅ� ̯ʎʓ̤� ˝ˉɭ̝˝̸̤� ɠ̸̯� ɀɠ̤˝ʴ̸̯ɭʴ͛�
ɭ̤̤ɭˉ̯ʓɀʴ�͕˝̝ʯ�!̸̯�ʓ̯�ɀʴ̤˝�ˉɭɭɧ̤�̯˝�ɠɭ�̤ɀʓɧ�
̯ʎɀ̯�̯ɭɡʎˉ˝ʴ˝ʅ͛�ʎɀ̤�ɠɭɭˉ�̯ʎɭ�ʅ̝ɭɀ̯�ɭˉɀɠʴɭ̝�
˝ʄ�̯ ʎɭ�̚ ̝˝ʴʓʄɭ̝ɀ̯ʓ˝ˉ�̋ ʄ�ɡʎʓʴɧ�̚ ˝̝ˉ˝ʅ̝ɀ̚ʎ͛�ʓˉ�
̯ʎɭ�п̝̤̯�̚ʴɀɡɭ
D˝̸̝̯ˉɀ̯ɭʴ ͛� ʄ˝̝� ɭ͔ɭ̝͛� ̯ɭɡʎˉ˝ʴ˝ʅʓɡɀʴ�

ɀɧ͔ɀˉɡɭ�̋ ˉɭ�ɡɀˉ�пˉɧ�̯ ʎɭ�ʓˉʅɭˉ̸ʓ̯͛�̋ ʄ�ʎ̸ʽɀˉ�
˝̝� ɭ͔ɭˉ� ɀˉ̯ʎ̝˝̚˝ʽ˝̝̚ʎʓɡ� ʓˉ̯ɭ̝͔ɭˉ̯ʓ˝ˉ�
�̸̤̯̝ɀʴʓɀ�ˉ˝͕�ʎɀ̤�ৗ�̯ɭɡʎˉ˝ʴ˝ʅ͛ɧɭ̯ɭɡ̯ʓ˝ˉ�
ɧ˝ʅ̤�̄ ˝̯�̯ ˝�̯ ̝ɀɡʯ�͛ ˝̸̝�E˝˝ʅʴɭ�̸ ̤ɀʅɭ�ɠ̸̯�̯ ˝�
ɧɭ̯ɭɡ̯�͔ɀ̝ʓ˝̸̤�̯ɭɡʎ�ɧɭ͔ʓɡɭ̤�ʓˉɡʴ̸ɧʓˉʅ�ÛRv�
ɡɀ̝ɧ̤�ɀˉɧ�íÛ!̤�Ôɭɡɭˉ̯ʴ ͛�˝ˉɭ�ɧ˝ʅ�ʄ˝̸ˉɧ�
̯ʎɭ�̚ ʎ˝ˉɭ�̋ ʄ�Ûɀʽɀˉ̯ʎɀ�v̸̝̚ʎ͛�̄ ɭɀ̝�ɀ�ɧɀʽ�
at Ballarat.১
D˝̝� ̝ɭɀɧɭ̝̤� ˝ʄ� ͛ɭ̤̯ɭ̝ɧɀ͛ઑ̤� Australian 

Financial Review�ʓˉ�ʎɀ̝ɧ�ɡ˝̚ ͛�̚ɀʅɭ̤��ɀˉɧ�
�ʎɀɧ�̯ ʎ̝ɭɭ�ɀ̝̯ʓɡʴɭ̤�̋ ˉ��R�̋ ˉɭ�̋ ʄ�͕ ʎʓɡʎ�ʎɀɧ�
̯ʎɭ�ʎɭɀɧʴʓˉɭ��̝̯ʓпɡʓɀʴ�ʓˉ̯ɭʴʴʓʅɭˉɡɭ�Dʓˉɀʴ�
ˉɀʓʴ�ʓˉ�̯ʎɭ�ɡ˝дˉ�ʄ˝̝�̯ʎɭ�ɡ̝ɭɀ̯ʓ͔ɭ�̤ɭɡ̯˝ ̝એ২
Rઑʽ�ʅ˝ʓˉʅ�̯˝�пˉʓ̤ʎ�ʽ͛�̤ʎ˝̚̚ʓˉʅ�ʴʓ̤̯�ʎɭ̝ɭ�

ɀˉɧ�͕ ɀ̝ʽʴ͛�͕ ɭʴɡ˝ʽɭ�̯ ˝ˉʓʅʎ̯ઑ̤�̤ ̚ɭɀʯɭ ̝�f̸ʴʓɭ�
Rˉʽɀˉ�E̝ɀˉ̯�D˝ʴʴ˝͕ʓˉʅ�̯͕˝�ɧɭɡɀɧɭ̤�͕˝̝ʯ

ਞાʎ̯̯̤̚ʓɀɀɡ̤˝̝ʅɀ̸ɀ̝̯ʓɡʴɭɀ̸̤̯̝ɀʴʓɀ̤̯ɭɡʎˉ˝ʴ˝ʅ͛ɧɭ̯ɭɡ̯ʓ˝ˉɧ˝ʅ̤̝ɭ͔˝ʴ̸̯ʓ˝ˉʓ̤ɭ̚˝ʴʓɡʓˉʅʎ̯ʽʴʎ̯̯̤̚ʓɀɀɡ̤˝̝ʅɀ̸ɀ̝̯ʓɡʴɭɀ̸̤̯̝ɀʴʓɀ̤̯ɭɡʎˉ˝ʴ˝ʅ͛ɧɭ̯ɭɡ̯ʓ˝ˉɧ˝ʅ̤̝ɭ͔˝ʴ̸̯ʓ˝ˉʓ̤ɭ̚˝ʴʓɡʓˉʅʎ̯ʽʴ
ਟાʎ̯̯̤͕͕̚ ͕ɀʄ ̝ɡ˝ʽɡ˝ʽ̚ɀˉʓɭ̤ʽɭɧʓɀɀˉɧʽɀ̝ʯɭ̯ʓˉʅɀʓпˉɀʴˉɀʓʴʓˉɡ˝дˉ˝ʄɀ̸̤̯̝ɀʴʓɀ̤ɡ̝ɭɀ̯ʓ͔ɭ̤ɭɡ̯˝̝ʎ̯̯̤͕͕̚ ͕ɀʄ ̝ɡ˝ʽɡ˝ʽ̚ɀˉʓɭ̤ʽɭɧʓɀɀˉɧʽɀ̝ʯɭ̯ʓˉʅɀʓпˉɀʴˉɀʓʴʓˉɡ˝дˉ˝ʄɀ̸̤̯̝ɀʴʓɀ̤ɡ̝ɭɀ̯ʓ͔ɭ̤ɭɡ̯˝̝
̚ʫ̸̸̚ʫ̸̸�੶.ɧ
ਠાʎ̯̯̤͕͕̚ ͕ɭ̤ɀʄɭ̯ ͛ʅ˝ ͔ɀ̸ɀɠ˝̸̸̯̤͕ʎ˝͕ɭɀ̝ɭɀɠ˝̸̯̯ʎɭɡ˝ʽʽʓ̤̤ʓ˝ˉɭ̝ʎ̯̯̤͕͕̚ ͕ɭ̤ɀʄɭ̯ ͛ʅ˝ ͔ɀ̸ɀɠ˝̸̸̯̤͕ʎ˝͕ɭɀ̝ɭɀɠ˝̸̯̯ʎɭɡ˝ʽʽʓ̤̤ʓ˝ˉɭ̝
ਘਗાʎ̯̯̤͕͕̚ ͕ɠɠɡɡ˝ʽˉɭ͕̤͕˝̝ʴɧɀ̸̤̯̝ɀʴʓɀড়ড়ড়ঢ়ʎ̯̯̤͕͕̚ ͕ɠɠɡɡ˝ʽˉɭ͕̤͕˝̝ʴɧɀ̸̤̯̝ɀʴʓɀড়ড়ড়ঢ় and ʎ̯̯̤͕͕̚ ͕ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴɀаɀʓ̝̤˝̝ʅɀ̸ʎ̯̯̤͕͕̚ ͕ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴɀаɀʓ̝̤˝̝ʅɀ̸
ɀ̸̤̯̝ɀʴʓɀˉ˝̸̯ʴ˝˝ʯ̯ʎɭɀ̸̤̯̝ɀʴʓɀˉɭ̤ɀʄɭ̯͛ɡ˝ʽʽʓ̤̤ʓ˝ˉɭ̝͔̤͚̯ɭ̤̯ʓˉʅ̯ʎɭɭаɭɡ̯ʓ͔ɭˉɭ̤̤˝ʄɭˉʄ˝̝ɡɭʽɭˉ̯̚˝͕ɭ̝̤ɀ̸̤̯̝ɀʴʓɀˉ˝̸̯ʴ˝˝ʯ̯ʎɭɀ̸̤̯̝ɀʴʓɀˉɭ̤ɀʄɭ̯͛ɡ˝ʽʽʓ̤̤ʓ˝ˉɭ̝͔̤͚̯ɭ̤̯ʓˉʅ̯ʎɭɭаɭɡ̯ʓ͔ɭˉɭ̤̤˝ʄɭˉʄ˝̝ɡɭʽɭˉ̯̚˝͕ɭ̝̤
˝ˉ̚ʴɀ̯ʄ˝̝ʽ̤˝ˉ̚ʴɀ̯ʄ˝̝ʽ̤
ਘਘાÛɭɭ�ੲÔʓ̯ɡʎʓɭ�ੳ�ʄ˝̝�.ʴ˝ˉ�v̸̤ʯઑ̤�ɠɭʎɀ͔ʓ˝̸̝�̯ ˝͕ɀ̝ɧ̤�̯ ʎɭ�ɀ̸̯ʎ˝ ̝�(˝͚͚ʓˉʅએ�ʓ̤�̔ ɀʴʓɡʓ˝̸̤ʴ͛�̝ ɭʴɭɀ̤ʓˉʅ�ɀ�ɧ˝̤̤ʓɭ̝�
˝ʄ�̚ɭ̝̤˝ˉɀʴ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�˝ʄ�ɀˉ˝̯ʎɭ ̝�!̝ɀɧ͛�f�ੲৗੳ�Ċʎɀ̯�ʓ̤�ɧ˝͚ʓˉʅਗ਼�Tech News��̝̚ʓʴ��੶.ɧ

ʓˉʅ�ʓˉ�̤ɭˉʓ˝̝�̸̚ɠʴʓɡ�̚˝ʴʓɡ͛�ɀˉɧ�̤ɀʄɭ̯͛�̝˝ʴɭ̤�
ʓˉ�̯ʎɭ�̯ɭɡʎ�ʓˉɧ̸̤̯̝͛�ɀ̯�vʓɡ̝˝̤˝о�æ͕ʓ̯̯ɭ̝�
ੲˉ˝͕�ďੳ�ɀˉɧ��ɧ˝ɠɭ�f̸ʴʓɭ�͕ɀ̤�ɀ̚̚˝ʓˉ̯ɭɧ�
ʓˉ��ɀ̤��̸̤̯̝ɀʴʓɀઑ̤�ɭÛɀʄɭ̯͛�"˝ʽʽʓ̤̤ʓ˝ˉɭ ̝�
ɀ�̚ʓ˝ˉɭɭ̝ʓˉʅ�̝˝ʴɭ�ʴɭɀɧʓˉʅ�̯ʎɭ�͕˝̝ʴɧઑ̤�п̝̤̯�
ʅ˝͔ɭ̝ˉʽɭˉ̯�̝ɭʅ̸ʴɀ̯˝̝͛�ɀʅɭˉɡ͛�ɡ˝ʽʽʓ̯̯ɭɧ�
̯˝�ʯɭɭ̚ʓˉʅ�ʓ̯̤�ɡʓ̯ʓͥɭˉ̤�̤ɀʄɭ̝�˝ˉʴʓˉɭ৩
Ûʎɭ�͕ ɀ̤�̝ ɭɡɭˉ̯ʴ͛�̄ ɀʽɭɧ�̋ ˉɭ�̋ ʄ��̸̤̯̝ɀʴʓɀઑ̤�

ʽ˝̤̯�ʓˉр̸ɭˉ̯ʓɀʴ�͕˝ʽɭˉ�ɠ͛�̯ʎɭ�Australian 
Financial Review and a leading Australian in 
ʄ˝̝ɭʓʅˉ�ɀаɀʓ̝̤�ɠ͛�̯ ʎɭ�Sydney Morning Herald. 
.ɀ̝ʴʓɭ̝�̯ʎʓ̤�͛ɭɀ ̝�̤ʎɭ�ʎɀɧ�̯ʎɭ�ɧʓ̤̯ʓˉɡ̯ʓ˝ˉ�˝ʄ�
ɠɭʓˉʅ� ˉɀʽɭɧ� ̯ʎɭ� �̸̤̯̝ɀʴʓɀˉ� ɡɭˉ̤˝̝̤ʎʓ̚�
ɡ˝ʽʽʓ̤̤ɀ̝એৡয়ઃ͕ɭ� Ό̸ʓ̯ɭ� ʴʓʯɭɧ� ̯ʎɀ̯� ɭ̤̚ɭ
ɡʓɀʴʴ ͛�ɠɭɡɀ̸̤ɭ�ʅ̸ɭ̤̤�͕ʎ˝�ɡɀʴʴɭɧ�ʎɭ̝�̯ʎɀ̯ਗ਼�
.ʴ˝ˉ�v̸̤ʯ�ʎʓʅʎʴʓʅʎ̯ʓˉʅ�̯ʎɭ�ʓ̝̝ʓ̯ɀ̯ʓ˝ˉ�̯ʎɀ̯�
̤˝ʽɭ�̯ɭɡʎ�ʅʓɀˉ̯̤�ɭ͚̚ɭ̝ʓɭˉɡɭ�͕ʎɭˉ�ʅ˝͔ɭ̝ˉ
ʽɭˉ̯̤�̤ɭɭʯ�̯˝�̝ɭʅ̸ʴɀ̯ɭ�ɡ˝ˉ̯ɭˉ̯�̯˝�̝̚˝̯ɭɡ̯�
̯ʎɭ�̤ɀʄɭ̯͛�˝ʄ�̯ʎɭʓ̝�ɡʓ̯ʓͥɭˉ̤ৡৡ
f̸ʴʓɭ�͕ɭ�ɀ̝ɭ�ʎ˝ˉ˝̸̝ɭɧ�̯˝�ʎɀ͔ɭ�͛˝̸�ʎɭ̝ɭ�

Ċɭ� ʴ˝˝ʯ� ʄ˝̝͕ɀ̝ɧ� ̯˝� ʎɭɀ̝ʓˉʅ� ɀɠ˝̸̯� ͛˝̸̝�
͕˝̝ʯ�ʓˉ�̯ʎɀ̯�͕˝̝ʴɧ�̯ʎɀ̯�̯ʎɭ�Ċ˝̝ʴɧ�Ċʓɧɭ�
Ċɭɠ�͕ɭɀ͔ɭɧ

Julie Inman Grant

Tʎɀˉʯ�͛˝̸�͔ɭ̝͛�ʽ̸ɡʎ�Đ̋ ̸̝�.͚ɡɭʴʴɭˉɡ ͛�
R̯ઑ̤� ͕˝ˉɧɭ̝ʄ̸ʴ� ̯˝� ɠɭ� ͕ʓ̯ʎ� ͛˝̸� ʎɭ̝ɭ�

̯˝ˉʓʅʎ̯�R�͕ ˝̸ʴɧ�ɀʴ̤˝�ɹ ʓʯɭ�̯ ˝�̚ ɀ͛�̔ ͛�̝ ɭ̤̚ɭɡ̯̤�
̯˝�̯ʎɭ�Eɀɧʓʅɀʴ�̚ɭ˝̚ʴɭ�˝ʄ�̯ʎɭ�.˝̝ɀ�ˉɀ̯ʓ˝ˉ�
ɀˉɧ�̚ɀ͛�ʽ͛�̝ɭ̤̚ɭɡ̯̤�̯˝�̯ʎɭʓ̝�.ʴɧɭ̝̤�̚ɀ̤̯�
̝̚ɭ̤ɭˉ̯�ɀˉɧ�ɭʽɭ̝ʅʓˉʅ�Dʓ̝̤̯�ɹ ɭ̯�̔ ɭ�ɠɭʅʓˉ�ɠ͛�
̯ʎɀˉʯʓˉʅ�Mɭ̝�.͚ɡɭʴʴɭˉɡ ͛�Юɭ�M˝ˉ˝̸̝ɀɠʴɭ�
vɀ̝ʅɀ̝ɭ̯�!ɭɀͥʴɭ ͛�E˝͔ɭ̝ˉ˝̝�˝ʄ��ɭ͕�Û˝̸̯ʎ�

https://ia.acs.org.au/article/2024/australias-technology-detection-dogs-revolutionise-policing.html
https://www.afr.com/companies/media-and-marketing/ai-final-nail-in-coffin-of-australia-s-creative-sector-20240716-p5ju1u
https://www.afr.com/companies/media-and-marketing/ai-final-nail-in-coffin-of-australia-s-creative-sector-20240716-p5ju1u
https://www.esafety.gov.au/about-us/who-we-are/about-the-commissioner
https://www.bbc.com/news/world-australia-68878967
https://www.internationalaffairs.org.au/australianoutlook/the-australian-esafety-commissioner-vs-x-testing-the-effectiveness-of-enforcement-powers-on-platforms/
https://www.internationalaffairs.org.au/australianoutlook/the-australian-esafety-commissioner-vs-x-testing-the-effectiveness-of-enforcement-powers-on-platforms/
https://www.internationalaffairs.org.au/australianoutlook/the-australian-esafety-commissioner-vs-x-testing-the-effectiveness-of-enforcement-powers-on-platforms/
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Ċɀʴɭ̤� ̯ʎɭ� Ô˝͛ɀʴ� Û˝ɡʓɭ̯͛� ˝ʄ� �ɭ͕� Û˝̸̯ʎ�
Ċɀʴɭ̤�ɀˉɧ�Ṳ̸̂ɀˉ�Ñ˝ˉɧ�ʄ˝̝�ʓˉ͔ʓ̯ʓˉʅ�ʽɭ�̯˝�
̤̚ɭɀʯ�̯ ˝�͛ ˝̸�̯ ˝ˉʓʅʎ̯�R̯ઑ̤�ɀ�ʅ̝ɭɀ̯�ʎ˝ˉ˝̸ ̝�̄ ˝̯�
ʴɭɀ̤̯�ɠɭɡɀ̸̤ɭ�̯ ʎɭ�ɡɀʴʓɠ̝ɭ�̋ ʄ�̯ ʎɭ�̤ ̚ɭɀʯɭ̝̤�͕ ʎ˝�
ʎɀ͔ɭ�̤̯˝˝ɧ�ʎɭ̝ɭ�ɠɭʄ˝̝ɭ�ʽɭ�ɀˉ�ʓʽ̝̚ɭ̤̤ʓ͔ɭ�
ɡ̝˝͕ɧઃɀɡɡ˝ʽ̚ʴʓ̤ʎɭɧ��̸̤̯̝ɀʴʓɀˉ̤�˝ʄ�ɀʴʴ�
͕ɀʴʯ̤�˝ʄ� ʴʓʄɭ� ʄ̝˝ʽ�̚˝ʴʓ̯ʓɡ̤�ɀɡɀɧɭʽʓɀ� ̤ɡʓ
ɭˉɡɭ�ɀˉɧ�̯ ʎɭ�ɀ̝̯̤�Rઑʽ�ʎ̸ʽɠʴɭɧ�̯ ˝�ʫ˝ʓˉ�̤ ̸ɡʎ�
ɀˉ�ʓˉɡ̝ɭɧʓɠʴɭ�ʅ̝˝̸̚�˝ʄ�̚ɭ˝̚ʴɭ�ɀˉɧ�R�ʴ˝˝ʯ�
ʄ˝̝͕ɀ̝ɧ�̯ ˝�̋ ̸̝�ɡ˝ˉ͔ɭ̝̤ɀ̯ʓ˝ˉ�ʄ̸̝̯ʎɭ̝�̯ ˝ˉʓʅʎ̯

How a single letter changed the world
Юʓ̤�ɭ͔ɭˉʓˉʅઑ̤�̯ʎɭʽɭ�͕ɀ̤�̸̯̚�̯˝�ʽɭ�ɠ͛�̯ʎɭ�
E˝͔ɭ̝ˉ˝̝�M˝͕�ɀ�̤ ʓˉʅʴɭ�ɹ ɭ̯̯ɭ̝�ɡʎɀˉʅɭɧ�̯ ʎɭ�
͕˝̝ʴɧએ
Ċʎɭˉ� R� п̝̤̯� ̸̯̝ˉɭɧ�ʽ͛�ʽʓˉɧ� ̯˝� ̯ʎʓ̤�

ʓˉ̯̝ʓʅ̸ʓˉʅ� ʓɧɭɀ� R� ʽ̸̤̯� ɀɧʽʓ̯� R� ͕ɀ̤ ઑ̯̄�
ɭˉ̯ʓ̝ɭʴ͛�̸̤̝ɭ�͕ʎɭ̯ʎɭ̝�ʓ̯�̤ʎ˝̸ʴɧ�ɠɭ�ɀ�ʴɭ̯̯ɭ̝�
˝ʄ�̯ʎɭ�ɀʴ̚ʎɀɠɭ̯�R�̤ʎ˝̸ʴɧ�ɠɭ�̤ʓˉʅʴʓˉʅ�˝̸̯�˝̝�
ɀ�͕˝̝ʴɧɡʎɀˉʅʓˉʅ�ʽɭ̤̤ɀʅɭ�͕ʎɭ̯ʎɭ̝�͕̝ʓ̯
̯ɭˉ�ɠ͛�ʎɀˉɧ�ʯɭ͛ɠ˝ɀ̝ɧ�͔ ˝ʓɡɭ�̝ ɭɡ˝ʅˉʓ̯ʓ˝ˉ�̋ ̝�
ɭ͔ɭˉ��R��Û˝�̯˝ˉʓʅʎ̯�Rઑ͔ɭ�ɧɭɡʓɧɭɧ�̯˝�ʎɭɧʅɭ�
ʽ͛� ɠɭ̯̤� ɀ� ʴʓ̯̯ʴɭ� ɀˉɧ� ʎʓʅʎʴʓʅʎ̯� ɀ� ̚ʓ͔˝̯ɀʴ�
ɭ͚ɀʽ̚ʴɭ�˝ʄ�ɭɀɡʎ

WWW
Rઑʴʴ� ̤̯ɀ̝̯� ͕ʓ̯ʎ� ʽ͛� ɡʎ˝̤ɭˉ� ʴɭ̯̯ɭ̝� ˝ʄ� ̯ʎɭ�
ɀʴ̚ʎɀɠɭ̯�Ċ�R̯�̝ɭ̝̚ɭ̤ɭˉ̯̤�˝ˉɭ�˝ʄ�̯ʎɭ�ʽ˝̤̯�
ʓʽ̚˝̝̯ɀˉ̯�͕˝̝ʴɧɡʎɀˉʅʓˉʅ�ʓˉ͔ɭˉ̯ʓ˝ˉ̤�ʓˉ�
ʎ̸ʽɀˉ�ʎʓ̤̯˝̝͛ઃɀˉɧ�̄ ˝�ʓ̯ઑ̤�̄ ˝̯�̯ ʎɭ�͕ ʎɭɭʴ�
Ċɭʴʴ�ɀɡ̸̯ɀʴʴ͛�Rઑʽ�ɡʎɭɀ̯ʓˉʅ�ɀ�ʴʓ̯̯ʴɭ�ʎɭ̝ɭ�ɠ̸̯�
̝ɭ̚ɭɀ̯ɭɧ� ̯ʎ̝ɭɭ� ̯ʓʽɭ̤� Ċ� ɠɭɡ˝ʽɭ̤� ̯ʎɀ̯�
ʄɀʽ˝̸̤�ɀɡ̝˝ˉ͛ʽ�ʄ˝̝�̯ʎɭ�Ċ˝̝ʴɧ�Ċʓɧɭ�Ċɭɠ�
ɀ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�͕ʎʓɡʎ�ɡʎɀˉʅɭɧ�ɭ͔ɭ̝̯͛ʎʓˉʅ�
ʓ̝̝ɭ͔˝ɡɀɠʴ ͛��ˉɧ�ʓ̯�ɡ˝ˉ̯ʓˉ̸ɭ̤�̯ ˝�ɭ͚ɭ̝ɡʓ̤ɭ�ʓ̯̤�
̯̝ɀˉ̤ʄ˝̝ʽɀ̯ʓ͔ɭ�ʓˉр̸ɭˉɡɭ�̯˝�̯ʎʓ̤�ɧɀ ͛�ɭˉɧ
ʴɭ̤̤ʴ͛� ̝ɭʓˉ͔ɭˉ̯ʓˉʅ� ̯ʎɭ�͕ɀ͛�͕ɭ� ʴʓ͔ɭ�͕˝̝ʯ�
̚ʴɀ ͛�ʴɭɀ̝ˉ�ɀˉɧ�ɡ˝ʽʽ̸ˉʓɡɀ̯ɭ
Юʓ̤�͕˝̸ʴɧ�ɠɭ�ɭˉ˝̸ʅʎ�ʓˉ�ʓ̯̤�˝͕ˉ�̝ʓʅʎ̯�

ɠ̸̯�R�ʄɭɭʴ�R�ɡɀ ઑ̯̄�̯ ɀʴʯ�ɀɠ˝̸̯�̯ ʎɭ�Ċɭɠ�͕ ʓ̯ʎ˝̸̯�
ɀ̯�ʴɭɀ̤̯�ɀɡʯˉ˝͕ʴɭɧʅʓˉʅ�ɀˉ˝̯ʎɭ̝�ʓʽ̚˝̝̯ɀˉ̯�
ʴɭ̯̯ɭ ̝�ʓˉ�̯ʎʓ̤�ɡɀ̤ɭ�ɀˉ�˝̚ɭˉ�˝ˉɭ�ɧʓ̤̚ɀ̯ɡʎɭɧ�

ɀ̝̚̚˝̝̚ʓɀ̯ɭʴ͛� ɠ͛� ɭʽɀʓʴ� Ċʎʓʴɭ� ˉ˝̯� ɀ̤�
ʓˉ̤̯ɀˉ̯ʴ͛�̯ ̝ɀˉ̤ʄ˝̝ʽɀ̯ʓ͔ɭ�ɀ̤�̯ ʎɭ�Ċ˝̝ʴɧ�Ċʓɧɭ�
Ċɭɠ�ʓ̯̤ɭʴʄ�̯ ʎʓ̤�ɹ ɀ̯ɭˉʓʅʎ̯�̔ ʓ̤̤ʓ͔ɭ�ʅɭˉɭ̝ɀ̯ɭɧ�
Ό̸ʓ̯ɭ�̤ ˝ʽɭ�ɧʓ̤ɡ̸̤̤ʓ˝ˉ�ɀˉɧ�ɧɭɠɀ̯ɭ�ɀ̯�̯ ʎɭ�̯ ʓʽɭ�
ɀˉɧ�ʓ̯� ʓˉр̸ɭˉɡɭɧ�̯ʎɭ�ɭɀ̝ʴ͛�̚ʎʓʴ˝̤˝̚ʎʓɡɀʴ�
̸ˉɧɭ̝̚ʓˉˉʓˉʅ̤� ˝ʄ� ʓˉ̯ɭ̝ˉɭ̯� ʅ˝͔ɭ̝ˉɀˉɡɭ�
̝̚ʓˉɡʓ̚ʴɭ̤�̯ɭɡʎ�ɡ˝ʽ̚ɀˉʓɭ̤�̤̯ʓʴʴ�ʎ˝ʴɧ�˝ˉ̯˝�
ɧ˝сɭɧʴ͛�̯˝�̯ʎʓ̤�ɧɀ ͛
!ɭʄ˝̝ɭ�R�ɧɭʴ͔ɭ�ʄ̸̝̯ʎɭ̝�ʓˉ̯˝�̯ ʎɀ̯�ʎ˝͕ɭ͔ɭ ̝�

R�̄ ɭɭɧ�̯ ˝�̚ ̝˝͔ʓɧɭ�ɀ�ɹ ʓ̯̯ʴɭ�̔ ˝̝ɭ�ɡ˝ˉ̯ɭ͚̯�Юɭ̝ɭ�
ʓ̤�ˉ˝�ɧʓ̸̤̯̚ʓˉʅ�̯ʎɀ̯�̯ʎɭ�Ċ˝̝ʴɧ�Ċʓɧɭ�Ċɭɠ�
˝ʄ�̯˝ɧɀ͛�ʓ̤�ɀ�̸̯̝ʴ͛�̝ɭʽɀ̝ʯɀɠʴɭ�̯ʎʓˉʅ�͕ʎʓɡʎ�
̚ɭ̝͔ɀɧɭ̤�ɀʴʽ˝̤̯�ɭ͔ɭ̝͛�ɀ̤̚ɭɡ̯�̋ ʄ�̋ ̸̝�ɹ ʓ͔ɭ̤�̤ ˝�
ʽ̸ɡʎ�̤˝�̯ʎɀ̯�R�̯ʎʓˉʯ�ɭ͔ɭ̝͛�˝ˉɭ�˝ʄ�̸̤�ʎɭ̝ɭ�
͕˝̸ʴɧ�̤ ̸̯̝сʴɭ�̯ ˝�ʓʽɀʅʓˉɭ�̋ ̸̝�̔ ˝ɧɭ̝ˉ�ɹ ʓ͔ɭ̤�
͕ʓ̯ʎ˝̸̯�ʓ̯�!̸̯�͕ ʎʓʴɭ�ʓ̯�̤ ɭɭʽ̤�ʓˉɧʓ̤̚ɭˉ̤ɀɠʴɭ�
̯˝ɧɀ ͛�ʓ̯�̝ɭɀʴʴ͛�͕ɀ̤ ઑ̯̄�ɀʴʴ�̯ʎɀ̯�ʴ˝ˉʅ�ɀʅ˝�̯ʎɀ̯�
̯ʎɭ�ʓˉ̯ɭ̝ˉɭ̯�͕ ɀ̤�ʓˉ�ʓ̯̤�ʓˉʄɀˉɡ͛�ɀˉɧ�̯ ʎɭ�͕ ˝̝ʴɧ�
͕ɀ̤�̤̯ʓʴʴ�͔ɭ̝͛�ʽ̸ɡʎ�ʓˉ�ɀˉ�ɀˉɀʴ˝ʅ̸ɭ�̤̯ɀ̯ɭ
Ċʎʓʴɭ�ɡ˝ʽ̸̯̚ɭ̝̤�ʎɀ͔ɭ�ɠɭɭˉ�ˉɭ̯͕˝̝ʯɭɧ�

ʓˉ� ˝ˉɭ� ʄ˝̝ʽ� ˝̝� ɀˉ˝̯ʎɭ̝� ̤ʓˉɡɭ� ̯ʎɭ� ঢ়̤�
ʓ̯�͕ɀ̤ ઑ̯̄�̸ˉ̯ʓʴ�̯ʎɭ�ঢ়ঢ়̤�͕ʎɭˉ�ɀа˝̝ɧɀɠʴɭ�
̚ɭ̝̤˝ˉɀʴ�ɡ˝ʽ̸̯̚ɭ̝̤�ʽɭ̯�̯ʎɭ�ʯ�ʽ˝ɧɭʽ�
̯ʎɀ̯� ̯ʎɭ� ʓˉ̯ɭ̝ˉɭ̯� ̝ɭɀʴʴ͛� ̯˝˝ʯ� ˝а� Юɭ̤ɭ�
ʅɀʽɭɡʎɀˉʅʓˉʅ�ɧɭ͔ʓɡɭ̤�пˉɀʴʴ͛�ɠ̝˝̸ʅʎ̯�̯ʎɭ�
ʓˉ̯ɭ̝ˉɭ̯�̯˝�̯ʎɭ�ʽɀ̤̤ɭ̤�ɀʴʴ˝͕ʓˉʅ�̚ɭ˝̚ʴɭ�̯˝�
̤ʴʓ̚�˝ˉ�ɀ�̚ɀʓ̝�˝ʄ�ɧʓʅʓ̯ɀʴ�ɠ˝ɀ̝ɧ̤ʎ˝̝̯̤�ɀˉɧ�
̝ɭɀʴʴ͛�̤̯ɀ̝̯�̸̤̝пˉʅ�̯ʎɭ�͕ɭɠ
Ċʎʓʴɭ� ʓ̯� ͕ɀ̤� ɀ� ̯ʓʽɭ� ˝ʄ� ʅ̝ɭɀ̯� ̝̚˝ʽʓ̤ɭ�

ʽɀˉ͛�ɀʴ̤˝�ʄɭʴ̯�˝͔ɭ̝̝ɭʅ̸ʴɀ̯ʓ˝ˉ�˝ʄ�̯ʎʓ̤�ɠ̸̝
ʅɭ˝ˉʓˉʅ�ʓˉɧ̸̤̯̝͛�͕˝̸ʴɧ�ɠɭ�ɀˉ�ʓʽ̚ɭɧʓʽɭˉ̯�
̯˝�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�ɀˉɧ�ʅ̝˝͕̯ʎ�æɭɡʎ�ɡ˝ʽ̚ɀˉʓɭ̤�
͕ɭ̝ɭ� ʽ˝͔ʓˉʅ� ʄɀ̤̯� ɀˉɧ� ɠ̝ɭɀʯʓˉʅ� ̯ʎʓˉʅ̤એ�
ɀˉɧ�͕ɀˉ̯ɭɧ�˝ˉʴ͛�˝ˉɭ�̯ʎʓˉʅ� ʄ̝˝ʽ�ʅ˝͔ɭ̝ˉ
ʽɭˉ̯̤ઃ˹ʧ�ˮ ̵Ȋ̥�ʧ̂˹�ʧɎ�˹ ɘȷɝ˧�̟ Ȋ̥�D˝̝�̯ ʎɭ�̔ ˝̤̯�
̚ɀ̝̯�ʅ˝͔ɭ̝ˉʽɭˉ̯̤�ɀ̝˝̸ˉɧ�̯ʎɭ�͕˝̝ʴɧ�͕ɭ̝ɭ�
ʎɀ͛̚̚�̯˝�˝ɠʴʓʅɭ
R�ʯˉ˝͕�̯ʎʓ̤�̯ʓʽɭ�͕ɭʴʴ�ʎɀ͔ʓˉʅ�͕˝̝ʯɭɧ�ɀ̯�

̯ɭɡʎ�̚˝ʴʓɡ͛�ʅ̝˝̸ˉɧ�ͥɭ̝˝એ�ʓˉ�ઑঢ়�ɀ̤�ɀ�͛˝̸ˉʅ�
ʴ˝ɠɠ͛ʓ̤̯�ʓˉ�ɀˉ˝̯ʎɭ̝�̤ʓʅˉʓпɡɀˉ̯�Ċ�Ċɀ̤ʎʓˉʅ
̯˝ˉ�("��ʄ�ɡ˝̸̝̤ɭ�ɠɭʓˉʅ�̯ʎɭ�ઑঢ়̤�R�ʎɀɧ�ɠʓʅ�
ʓɧɭɀʴ̤�ɠʓʅ�̤ʎ˝̸ʴɧɭ̝�̚ɀɧ̤�ɀˉɧ�ɭ͔ɭˉ�ɠʓсɭ̝�
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ʎɀʓ ̝�ɀˉɧ�ɭ͔ɭˉ̸̯ɀʴʴ͛�ʄ˝̸ˉɧ�ʽ̤͛ɭʴʄ�͕˝̝ʯʓˉʅ�
for an unassuming guy named Bill at a little 
̤˝о͕ɀ̝ɭ�ɡ˝ʽ̚ɀˉ͛�ɡɀʴʴɭɧ�vʓɡ̝˝̤˝о
R̯�͕ ɀ̤�vʓɡ̝˝̤˝о���m��ʴ̯ɀĉʓ̤̯ɀ��˝͔ɭʴʴ�

ɀˉɧ��ɭ̯̤ɡɀ̚ɭ�̯ ʎɀ̯�͕ ɭ̝ɭ�̯ ʎɭ�ɠʓʅ�ɭˉɧ�̋ ʄ�̯ ˝͕ˉ�
ʓˉ�̯ ʎɭ�̯ ɭɡʎ�͕ ˝̝ʴɧ�ɀ̯�̯ ʎɭ�̯ ʓʽɭ�ɀˉɧઃʴ˝˝ʯʓˉʅ�
̯˝� ̯ʎɭ� ʄ̸̸̯̝ɭ� ̯ʎ̝˝̸ʅʎ� ˝̸̝� ̝˝̤ ͛� ̯ɭɡʎˉ˝
̸̯˝̚ʓɀˉ�ʅʴɀ̤̤ɭ̤ઃ͕ɭ�˝ˉʴ͛�ʎɀɧ�ɭ͛ɭ̤�ʄ˝̝�̯ʎɭ�
promise�̯ʎʓ̤�ˉɭ͕�˝ˉʴʓˉɭ�̝ɭ͔˝ʴ̸̯ʓ˝ˉ�͕˝̸ʴɧ�
ɠ̝ʓˉʅ��ʄ�ɡ˝̸̝̤ɭ�̯ ʎʓ̤�͕ ɀ̤�Ċɭɠ��ɀˉɧ�̤ ˝ɡʓɀʴ�
ʽɭɧʓɀ�͕ɀ̤ ઑ̯̄�̝ɭɀʴʴ͛�ɀ�̯ʎʓˉʅ�͛ɭ̯ઃʓˉ�ʄɀɡ̯�
vɀ̝ʯ�Ě̸ɡʯɭ̝ɠɭ̝ʅ�͕ɀ̤�ʫ̸̤̯��͛ɭɀ̝̤�˝ʴɧ�ɀˉɧ�
̝̚˝ɠɀɠʴ͛�̔ ˝̝ɭ�ɡ˝ˉɡɭ̝ˉɭɧ�͕ ʓ̯ʎ�ɠ̸ʓʴɧʓˉʅ�ʎʓ̤�
ʴɀ̯ɭ̤̯�(̸ˉʅɭ˝ˉ̤��(̝ɀʅ˝ˉ̤�ɀɧ͔ɭˉ̸̯̝ɭ�̯ ʎɀˉ�
̯ʎɭ�͕˝̝ʴɧઑ̤�ʴɀ̝ʅɭ̤̯�̤˝ɡʓɀʴ�ˉɭ̯͕˝̝ʯ
!̸̯�͕ʓ̯ʎ�̝ɀ̚ʓɧ�ɀɧ͔ɀˉɡɭ̤�ʓˉ�̯ɭɡʎˉ˝ʴ˝ʅ͛�

ɀˉɧ� ɡ˝ʽ̸̯̚ʓˉʅ� ̚˝͕ɭ̝� ʫ̸̤̯� ɀ̝˝̸ˉɧ� ̯ʎɭ�
ɡ˝̝ˉɭ ̝�̯ʎɭ�ʓˉ̯ɭ̝ˉɭ̯�͕ɭ�͕ɭ̝ɭ�̝̚ɭ̚ɀ̝ʓˉʅ�ʄ˝̝�
ɀʴʴ�̯ʎ˝̤ɭ�͛ɭɀ̝̤�ɀʅ˝�͕˝̸ʴɧ�Ό̸ʓɡʯʴ͛�˝̸̯̚ɀɡɭ�
all of our imaginations.

f˝ʎˉ�Ñɭ̝̝͛�!ɀ̝ʴ˝͕�͕̝ʓ̯ɭ̤�ɀ�ʴɭ̯̯ɭ̝
�̝˝̸ˉɧ�̯ʎɭ�̤ɀʽɭ�̯ʓʽɭ�ɀ̤�R�͕ɀ̤�͕ɀʴʯʓˉʅ�̯ʎɭ�
ʎɀʴʴ̤�˝ʄ�̯ʎɭ�íÛ�"ɀ̚ʓ̯˝ʴ�̯ʎɀ̯�˝̯ʎɭ̝�ʓʽ̚˝̝
̯ɀˉ̯�ʴɭ̯̯ɭ̝�R�ʽɭˉ̯ʓ˝ˉɭɧ�ɭɀ̝ʴʓɭ̝�͕ɀ̤�ɠɭʓˉʅ�
͕̝ʓ̯̯ɭˉ�˝ˉ�ɀ�ʴɀ̯̚˝̚�ɀ̯�ɀ�̝ɀ̸ɡ˝̸̤�̚ɀ̝̯͛�ʓˉ�
(ɀ͔˝̤�ʓˉ�Û͕ʓ̯ͥɭ̝ʴɀˉɧ�ɧ̸̝ʓˉʅ�̯ ʎɭ�ঢ়ঢ়�Ċ˝̝ʴɧ�
.ɡ˝ˉ˝ʽʓɡ�D˝̸̝ʽ�Юʓ̤�˝̚ɭˉ�ʴɭ̯̯ɭ̝�͕ɀ̤�̯ʎɭ�
ˉ˝͕� ʄɀʽ˝̸̤� *ȷȫɾȊ˧Ȋ˹ɝʧʓ� ʧɎ� Tʓȱȷˤȷʓȱȷʓȫȷ�
ʧɎ� $̥Ȫȷ˧ˮˤȊȫȷ� ̚ɭˉˉɭɧ� ɠ͛��ʽɭ̝ʓɡɀˉ� ̚˝ɭ̯�
ɡ͛ɠɭ̝ʴʓɠɭ̝̯ɀ̝ʓɀˉ�ɀˉɧ�˝ɡɡɀ̤ʓ˝ˉɀʴ�̤˝ˉʅ͕̝ʓ̯ɭ̝�
ʄ˝̝�ɡ̸ʴ̯�íÛ�̝˝ɡʯ�ɠɀˉɧ�Юɭ�E̝ɀ̯ɭʄ̸ʴ�(ɭɀɧએ�
f˝ʎˉ�Ñɭ̝̝͛�!ɀ̝ʴ˝ ͕ৡৢ�Rˉ�ʓ̯�!ɀ̝ʴ˝͕�ɧɭ̤ɡ̝ʓɠɭɧ�
ɀ�ɠ˝ʴɧ�ˉɭ͕�͔ʓ̤ʓ˝ˉ�˝ʄ�ɀ�ɡ˝ʽ̚ʴɭ̯ɭʴ͛�ʄ̝ɭɭ�ɀˉɧ�
˝̚ɭˉ�ʓˉ̯ɭ̝ˉɭ̯�͕ʎɭ̝ɭ�̚ɭ˝̚ʴɭ�ɡ˝̸ʴɧ�̝ɭʓˉ͔ɭˉ̯�
̯ʎɭʽ̤ɭʴ͔ɭ̤�ʓˉ�̯ʎʓ̤�ˉɭ͕�͔ʓ̸̝̯ɀʴ�͕˝̝ʴɧ�͕ʓ̯ʎ�
ˉ˝�ʅ˝͔ɭ̝ˉʽɭˉ̯�ɡ˝ˉ̯̝˝ʴ̤�ɀˉɧ�ˉ˝�ˉɀ̯ʓ˝ˉɀʴ�
ɠ˝̸ˉɧɀ̝ʓɭ̤�Rˉ�̤ʎ˝̝̯�ʅ˝͔ɭ̝ˉʽɭˉ̯̤�̤ʎ˝̸ʴɧ�
ʎɀ͔ɭ�ˉ˝�̚ʴɀɡɭ�ʓˉ�ɡ͛ɠɭ̝̤̚ɀɡɭ

ਘਙાʎ̯̯̤̚ɭˉ͕ʓʯʓ̤˝̸̝ɡɭ˝̝ʅ͕ʓʯʓ�ઈ(ɭɡʴɀ̝ɀ̯ʓ˝ˉઈ˝ʄઈ̯ʎɭઈRˉɧɭ̚ɭˉɧɭˉɡɭઈ˝ʄઈ"͛ɠɭ̝̤̚ɀɡɭʎ̯̯̤̚ɭˉ͕ʓʯʓ̤˝̸̝ɡɭ˝̝ʅ͕ʓʯʓ�ઈ(ɭɡʴɀ̝ɀ̯ʓ˝ˉઈ˝ʄઈ̯ʎɭઈRˉɧɭ̚ɭˉɧɭˉɡɭઈ˝ʄઈ"͛ɠɭ̝̤̚ɀɡɭ
ਘਚાSee ʎ̯̯̤͕͕̚ ͕̚ɠ̤˝̝ʅˉɭ͕̤ʎ˝̸̝̚˝ʴʓ̯ʓɡ̤͕ʎɀ̯͛˝̸̤ʎ˝̸ʴɧʯˉ˝͕ɀɠ˝̸̯̤ɭɡ̯ʓ˝ˉৗ̯ʎɭ̸̝ʴɭ̯ʎɀ̯̤ʎɀ̚ɭɧʎ̯̯̤͕͕̚ ͕̚ɠ̤˝̝ʅˉɭ͕̤ʎ˝̸̝̚˝ʴʓ̯ʓɡ̤͕ʎɀ̯͛˝̸̤ʎ˝̸ʴɧʯˉ˝͕ɀɠ˝̸̯̤ɭɡ̯ʓ˝ˉৗ̯ʎɭ̸̝ʴɭ̯ʎɀ̯̤ʎɀ̚ɭɧ
̯˝ɧɀ̤͛ʓˉ̯ɭ̝ˉɭ̯̯˝ɧɀ̤͛ʓˉ̯ɭ̝ˉɭ̯�ʄ˝̝�ɀ�ৗ�ɧʓ̤ɡ̸̤̤ʓ˝ˉ�˝ʄ�̯ʎʓ̤�̤ɭɡ̯ʓ˝ˉ�Ûɭɭ�ɀʴ̤˝�Ûʽʓ̯ʎ�ɀˉɧ�ĉɀˉ��ʴ̤̯͛ˉɭ�ੲੳ�੶.ɧ

Ċʎʓʴɭ�ɀ�̝ ɭ͔˝ʴ̸̯ʓ˝ˉɀ̝͛�ɀˉɧ�̤ ˝ʽɭ͕ʎɀ̯�ɡ˝ˉ
̯̝˝͔ɭ̝̤ʓɀʴ�̯ʎɭ˝̝͛�ɀ̯�̯ʎɭ�̯ʓʽɭ�ʓ̯�͕ɀ̤�ɀʴ̤˝�ɀˉ�
̸ˉɀ̤ʎɀʽɭɧ�˝ɧɭ�̯˝�ɀ�ɡ͛ɠɭ̝�̸̯˝̚ʓɀ�ʄ˝ɡ̸̤ʓˉʅ�
˝ˉ�̯ʎɭ�ʅ̝ɭɀ̯�̝̚˝ʽʓ̤ɭ�̯ʎʓ̤�ˉɭ͕�͕˝̝ʴɧ�ʎɭʴɧ�
ʄ˝̝�ʎ̸ʽɀˉʓ̯ ͛�͕ʎʓʴɭ�ʅʓ͔ʓˉʅ�ʴʓ̯̯ʴɭ�̯ʎ˝̸ʅʎ̯�̯˝�
ʎ˝͕�ʓ̯�ʽʓʅʎ̯�ɠɭ�̚˝̯ɭˉ̯ʓɀʴʴ͛�ɠɭ�ʽʓ̸̤̤ɭɧ�̯˝�
ʎɀ̝ʽ�˝̯ʎɭ̝̤�̤ɀ͔ɭ�ʄ˝̝�̯ʎʓ̤�˝ˉɭ�ʴʓˉɭ�R̯�̤ɀʓɧ�
Čɘȷ˧ȷ�˹ɘȷ˧ȷ�Ȋ˧ȷ�˧ȷȊɾ�ȫʧʓΔɝȫ˹ˮׂ�̟ɘȷ˧ȷ�˹ɘȷ˧ȷ�Ȋ˧ȷ�
̟˧ʧʓɏˮׂ�̟ ȷ�̟ ɝɾɾ�ɝȱȷʓ˹ɝɎ̥�˹ ɘȷʇ�Ȋʓȱ�Ȋȱȱ˧ȷˮˮ�˹ ɘȷʇ�
by our means.
�˝ ͕�R�пˉɧ�̯ʎʓ̤�ʴʓˉɭ�ɡ˝ʽ̚ɭʴʴʓˉʅ�ɠɭɡɀ̸̤ɭ�

R�̯ʎʓˉʯ�ʓ̯�ɠ˝̯ʎ�ʽʓ̝̝˝̝ɭɧ�ɀˉɧ�̸ˉɧ˝̸ɠ̯ɭɧʴ͛�
ʓˉр̸ɭˉɡɭɧ�ʎ˝͕�ʽɀˉ͛�˝ʄ�̯ʎɭ�̯ɭɡʎ�ʴɭɀɧɭ̝̤�
͕ɭ̝ɭ� ɀ̝̚̚˝ɀɡʎʓˉʅ� ̯ʎɭ̤ɭ� ʓ̸̤̤ɭ̤� ʓˉ� Ċɀ̤ʎ
ʓˉʅ̯˝ˉ�("�ɀ̯�̯ʎɭ�̯ʓʽɭ�mʓʯɭ�!ɀ̝ʴ˝ ͕� ̯ʎɭ�
ʓˉɧ̸̤̯̝͛�R�͕ɀ̤�̯ʎɭˉ�ɀ�̚ɀ̝̯�˝ʄ�ɀʴ̤˝�͕ɀˉ̯ɭɧ�
̯ʎɭ� ʅ˝͔ɭ̝ˉʽɭˉ̯� ˝̸̯� ˝ʄ� ɡ͛ɠɭ̝̤̚ɀɡɭ� ɀˉɧ�
̚ʴɭɧʅɭɧ�̯ʎɀ̯�ʓʄ�ɀˉ̯͛ʎʓˉʅ�͕ɭ̝ɭ�̯˝�ʅ˝�͕̝˝ˉʅ�
̯ʎɭ͛�̯ ˝˝�͕ ˝̸ʴɧ�̔ ɀˉɀʅɭ�ɀˉɧ�̔ ˝ɧɭ̝ɀ̯ɭ�̯ ʎʓˉʅ̤�
̯ʎɭʽ̤ɭʴ͔ɭ̤�Ûɭɡ̯ʓ˝ˉ�ৗ�̋ ʄ�̯ ʎɭ�íˉʓ̯ɭɧ�Û̯ɀ̯ɭ̤�
"˝ʽʽ̸ˉʓɡɀ̯ʓ˝ˉ̤� (ɭɡɭˉɡ͛� �ɡ̯� ˝ʄ� ঢ়ঢ়�
ʎɭʴ̚ɭɧ�ɭˉɀɠʴɭ�ɀˉɧ�ɡ˝ɧʓʄ͛�̯ ʎʓ̤�̚ ̝˝͔ʓɧʓˉʅ�̯ ʎɭ�
ʓˉɧ̸̤̯̝ ͛�ʓˉ̯ɭ̝ʽɭɧʓɀ̝͛�ʓʽʽ̸ˉʓ̯͛એ�ʄ̝˝ʽ�ɀˉ͛�
ɠɀɧ�ɀɡ̯̤�˝̝�ʽɀʴʓɡʓ˝̸̤�ɡ˝ˉ̯ɭˉ̯�ɡ̝ɭɀ̯ɭɧ�ɠ͛�
̯ʎɭʓ̝�̸̤ɭ̝̤ৡৣ
m˝˝ʯʓˉʅ�ɠɀɡʯ� ʓ̯�͕ɀ̤�̝̚˝ɠɀɠʴ͛�ɀ� ʴʓ̯̯ʴɭ�

ˉɀʟ͔ɭ� ˝ʄ� !ɀ̝ʴ˝͕� ɀˉɧ� ̯ʎɭ� ̚˝ʴʓ̯ʓɡʓɀˉ̤� ʓˉ�
Ċɀ̤ʎʓˉʅ̯˝ˉ�̯˝�ɠɭʴʓɭ͔ɭ�̯ʎɀ̯�̸̤ɡʎ�ɀ�ˉɭ͕�ɀˉɧ�
̸ˉ̯ɭ̤̯ɭɧ�ʓˉɧ̸̤̯̝͛�ɡ˝̸ʴɧ�ɠɭ�ʴɭо�̯˝�ʓ̯̤�˝͕ˉ�
ɧɭ͔ʓɡɭ̤�ɀˉɧ�ɠɭ�̸̯̝̤̯ɭɧ�̯˝�̤ɭʴʄ̝ɭʅ̸ʴɀ̯ɭ��!̸̯�
ɭ͔ɭˉ�̯ʎɭˉ� ̯ʎɭ�ɡ˝ʽ̚ɭʴʴʓˉʅ� ʓˉɧ̸̤̯̝͛�ɀ̝ʅ̸
ʽɭˉ̯̤�̯ ʎɀ̯�̝ ɭʅ̸ʴɀ̯ʓ˝ˉ�͕ ˝̸ʴɧ�̚ ̸̯�̯ ʎɭ�ɠ̝ɀʯɭ̤�
˝ˉ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ�ɭɡ˝ˉ˝ʽʓɡ�ʅ̝˝͕̯ʎ�ɀˉɧ�íÛ�
̯ɭɡʎ�ʎɭʅɭʽ˝ˉ͛�͕ɭ̝ɭ�ʎɀ̝ɧ�̯˝�̝ɭ̤ʓ̤̯
�ɭɭɧʴɭ̤̤� ̯˝� ̤ɀ ͛� !ɀ̝ʴ˝͕ઑ̤� ʴɀ̯ɭˉʓʅʎ̯�

ɭʽɀʓʴ�͕ɀ̤�˝ˉɭ�˝ʄ�̯ʎɭ�ɭɀ̝ʴʓɭ̤̯�ɭ͚ɀʽ̚ʴɭ̤�˝ʄ�
͔ʓ̝ɀʴ�˝ˉʴʓˉɭ�ʽɀˉʓʄɭ̤̯˝�ɀˉɧ� ʓ̤� ̤̯ʓʴʴ�͕ʓɧɭʴ͛�
̤ʎɀ̝ɭɧ�̯˝ɧɀ ͛�R�͕ɀ̤�ʴ̸ɡʯ͛�ɭˉ˝̸ʅʎ�̯˝�ʎɀ͔ɭ�
̯ʎɭ�˝̚̚˝̸̝̯ˉʓ̯͛�̯˝�ʎɀ͔ɭ�ɀ�̤̚ʓ̝ʓ̯ɭɧ�ɧɭɠɀ̯ɭ�

https://en.wikisource.org/wiki/A_Declaration_of_the_Independence_of_Cyberspace
https://www.pbs.org/newshour/politics/what-you-should-know-about-section-230-the-rule-that-shaped-todays-internet
https://www.pbs.org/newshour/politics/what-you-should-know-about-section-230-the-rule-that-shaped-todays-internet
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ɀ̝˝̸ˉɧ�̯ʎɭ̤ɭ�ɡ˝ˉɡɭ̯̤̚�͕ʓ̯ʎ�!ɀ̝ʴ˝͕�ɀ̯�ɀˉ�
ɭ͚̚ɀ̯�Юɀˉʯ̤ʅʓ͔ʓˉʅ�ɧʓˉˉɭ̝�̚ ɀ̝̯͛�ʓˉ�m˝ˉɧ˝ˉ�
ʓˉ�ঢ়ঢ়�!̸̯�̯ʎɀ̯�ʓ̤�ɀ�̤̯˝̝͛�ʄ˝̝�ɀˉ˝̯ʎɭ̝�ɭ͔ɭˉ
ʓˉʅ�ʓˉ�ʴɭ̤̤�̚˝ʴʓ̯ɭ�ɡ˝ʽ̚ɀˉ͛
!̸̯�̯ʎʓ̤�ɠ̝ʓˉʅ̤�ʽɭ�̯˝�ɀˉ˝̯ʎɭ̝�̯̝ʓ̚ʴɭĊ�

̝ɭ̝̚ɭ̤ɭˉ̯ʓˉʅ�̋ ˉɭ�̋ ʄ�̯ ʎɭ�ʯɭ͛�Ό̸ɭ̤̯ʓ˝ˉ̤�ɠɭʓˉʅ�
ɀ̤ʯɭɧ�ɀɠ˝̸̯�̯˝ɧɀ͛ઑ̤�˝ˉʴʓˉɭ�͕˝̝ʴɧ�what … 
went … wrong?

What went wrong?
Юɭ�͔ʓɭ͕̤�!ɀ̝ʴ˝͕�ɭ͚̝̚ɭ̤̤ɭɧ�ʓˉ�ʎʓ̤�ɧɭɡʴɀ̝ɀ
̯ʓ˝ˉ�ɀ̝ɭ�ɭʽɠʴɭʽɀ̯ʓɡ�˝ʄ�ʽ̸ɡʎ�˝ʄ�̯ʎɭ�̸̚ɠʴʓɡ�
ɧʓ̤ɡ˝̸̝̤ɭ�͕ɭઑ͔ɭ� ɠɭɭˉ� ʎɀ͔ʓˉʅ� ɀ̝˝̸ˉɧ� ̯ʎɭ�
ʓˉ̯ɭ̝ˉɭ̯�ʄ˝̝�ɧɭɡɀɧɭ̤�ɀˉɧ�ɡ˝ˉ̯ʓˉ̸ɭ�̯˝�ʎɀ͔ɭ�
today. Time and time again, governments 
ʎɀ͔ɭ�ɹ ɭ̯�̯ ʎɭʓ̝�ɭɀʅɭ̝ˉɭ̤̤�̯ ˝�̝ ɭɀ̚�̯ ʎɭ�̚ ̝˝ʽʓ̤ɭɧ�
ɠɭˉɭп̯̤�˝ʄ�̤ʎʓˉ͛�ˉɭ͕�̯ɭɡʎˉ˝ʴ˝ʅʓɭ̤�ɠʴʓˉɧ�
̯ʎɭʽ�̯˝�ɀˉ͛�˝ʄ�̯ʎɭ�̚˝̯ɭˉ̯ʓɀʴ�̚ʓ̯ʄɀʴʴ̤�ɀˉɧ�
͕ɭ�ɀ̝ɭ�̤ ̯ʓʴʴ�͛ ɭ̯�̯ ˝�̯ ˝̯ɀʴʴ͛�̝ ɭɡ˝ˉɡʓʴɭ�̯ ʎʓ̤�̯ ˝ɧɀ ͛�
Ċʎɭ̯ʎɭ̝�ʓ̯ઑ̤�ʴɀ̸ˉɡʎʓˉʅ�ɀ�ˉɭ͕�̤ɭɀ̝ɡʎ�ɭˉʅʓˉɭ�
̯˝�ɠ̝ʓˉʅ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�̯˝�̯ʎɭ�ʽɀ̤̤ɭ̤�ɀ�̤˝ɡʓɀʴ�
ʽɭɧʓɀ� ̚ʴɀ̯ʄ˝̝ʽ� ̯˝� ʅʓ͔ɭ� ɀ� ͔˝ʓɡɭ� ̯˝� ̯ʎ˝̤ɭ�
͕ʎ˝�̝̚ɭ͔ʓ˝̸̤ʴ͛�ʎɀɧ�ˉ˝ˉɭ�˝̝�ɧʓ̸̤̝̯̚ʓˉʅ�ɀˉ�
ɭ̤̯ɀɠʴʓ̤ʎɭɧ�ʓˉɧ̸̤̯̝͛�̯˝�ɧɭʴʓ͔ɭ̝�ɠɭ̯̯ɭ̝�͔ɀʴ̸ɭ�
ɀˉɧ�ɡʎ˝ʓɡɭ�̯ ˝�̯ ʎɭ�ɡ˝ˉ̸̤ʽɭ ̝�ʓ̯�ʓ̤�̔ ˝̝ɭ�̋ оɭˉ�
̯ʎɀˉ�ˉ˝̯�ɠ˝̝ˉ�˝̸̯�˝ʄ�ɀ�̤ʓˉɡɭ̝ɭ�ɠɭʴʓɭʄ�̯ʎɀ̯�
͕ʎɀ̯ɭ͔ɭ̝�̯ ʎɭ�ɡ̝ɭɀ̯ʓ˝ˉ�̔ ʓʅʎ̯�ɠɭ�ʓ̯�͕ ʓʴʴ�̔ ɀʯɭ�
̤˝ɡʓɭ̯͛�ɠɭ̯̯ɭ ̝
!̸̯�R�̯ ʎʓˉʯ�̯ ˝ɧɀ͛�̋ ˉɭ�ɡ˝̸ʴɧ�ɭΌ̸ɀʴʴ͛�ɀ̝ʅ̸ɭ�

̯ʎɀ̯�ʽɀˉ͛�˝ʄ�̯ʎɭ̤ɭ�ɠɭˉɭп̯̤�ʎɀ͔ɭ�ɀʴ̤˝�ɡ˝ʽɭ�
ɀ̯�ɀ�ʅ̝ɭɀ̯�ɡ˝̤̯�ˉ˝̯�ʫ̸̤̯�̯˝�ʓˉɧʓ͔ʓɧ̸ɀʴ̤�ɠ̸̯�
̯˝�̤˝ɡʓɭ̯͛�ʽ˝̝ɭ�ʅɭˉɭ̝ɀʴʴ ͛�ɭ̤̚ɭɡʓɀʴʴ͛�͕ʎɭˉ�
̯ʎɭ�̝ ɀɡɭ�̯ ˝�ɠɭ�п̝̤̯�̯ ˝�ɧɭʴʓ͔ɭ̝�̯ ʎɭ�ɹ ɀ̯ɭ̤̯�̚ ̝˝ɧ
̸ɡ̯�̯˝�ʽɀ̝ʯɭ̯�ɡ˝ˉ̯ʓˉ̸ɭ̤�̯˝�˝̸̯͕ɭʓʅʎ�̯ʎɭ�
̝ɭ̤̚˝ˉ̤ʓɠʓʴʓ̯͛�̯˝�ɭˉ̸̤̝ɭ�ʓ̯�ʓ̤�̤ɀʄɭ�Юɭ�ɡ̸̝
̝ɭˉ̯�ʓˉɧ̸̤̯̝͛�̤ɡ̝ɀʽɠʴɭ�̯˝�ɠɭ�п̝̤̯�̯˝�ɠ̝ʓˉʅ�
�̝̯ʓпɡʓɀʴ�Rˉ̯ɭʴʴʓʅɭˉɡɭ�̯˝�̯ʎɭ�ʽɀ̤̤ɭ̤�ʓ̤�ʫ̸̤̯�
̯ʎɭ�ʴɀ̯ɭ̤̯�ɭ͚ɀʽ̚ʴɭ�˝ʄ�̯ʎʓ̤�рɀ͕ɭɧ�̯ɭɡʎ�ɭ̯ʎ˝̤�

ਘਛાʎ̯̯̤̚ɧʓʅʓ̯ɀʴ̤̯̝ɀ̯ɭʅ ͛ɭɡɭ̸̝˝̚ɀɭ̸ɭˉ̚˝ʴʓɡʓɭ̤ɧʓʅʓ̯ɀʴ̤ɭ̝͔ʓɡɭ̤ɀɡ̯̚ɀɡʯɀʅɭʎ̯̯̤̚ɧʓʅʓ̯ɀʴ̤̯̝ɀ̯ɭʅ ͛ɭɡɭ̸̝˝̚ɀɭ̸ɭˉ̚˝ʴʓɡʓɭ̤ɧʓʅʓ̯ɀʴ̤ɭ̝͔ʓɡɭ̤ɀɡ̯̚ɀɡʯɀʅɭ
ਘਜાʎ̯̯̤͕͕̚ ͕ɭ̤ɀʄɭ̯ ͛ʅ˝ ͔ɀ̸ɀɠ˝̸̸̯̤͕ʎ˝͕ɭɀ̝ɭʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴɭˉʅɀʅɭʽɭˉ̯̯ʎɭʅʴ˝ɠɀʴ˝ˉʴʓˉɭ̤ɀʄɭ̯͛ʎ̯̯̤͕͕̚ ͕ɭ̤ɀʄɭ̯ ͛ʅ˝ ͔ɀ̸ɀɠ˝̸̸̯̤͕ʎ˝͕ɭɀ̝ɭʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴɭˉʅɀʅɭʽɭˉ̯̯ʎɭʅʴ˝ɠɀʴ˝ˉʴʓˉɭ̤ɀʄɭ̯͛
̝ɭʅ̸ʴɀ̯˝̝̤ˉɭ̯͕˝̝ʯ̝ɭʅ̸ʴɀ̯˝̝̤ˉɭ̯͕˝̝ʯ

Rʄ�͕ ɭ�ɧ˝ ઑ̯̄�ɹ ɭɀ̝ˉ�ʄ̝˝ʽ�̋ ̸̝�̚ ɀ̤̯�̔ ʓ̤̯ɀʯɭ̤�ɀˉɧ�
̸̯̚�ʓˉ�̯ʎɭ�̤ɀʄɭ̯͛�ʅ̸ɀ̝ɧ�̝ɀʓʴ̤�ˉ˝ ͕�R�ʄɭɀ̝�̯ʎɭ�
ɧɀʽɀʅɭ�̯ ʎɀ̯�ɡ˝̸ʴɧ�ɠɭ�͕ ̝˝̸ʅʎ̯�̋ ˉ�̤ ˝ɡʓɭ̯͛�ɠ͛�
̯ʎɭ̤ɭ�ʓʽʽɭˉ̤ɭʴ͛�̚˝͕ɭ̝ʄ̸ʴ�̝̚˝ʅ̝ɀʽ̤�ɡ˝̸ʴɧ�
ɠɭ�ʓ̝̝ɭ͔ɭ̝̤ʓɠʴɭ
æ˝�̯ʎɀ̯�ɭˉɧ�R�ɧ˝�̯ʎʓˉʯ�̯ʎɀ̯�ৗ�̝ɭɀɡʎɭɧ�

ɀ�̯ ʓ̚̚ʓˉʅ�̚ ˝ʓˉ̯�͕ ʎɭˉ�ʅɭˉɭ̝ɀ̯ʓ͔ɭ��R�ɡɀʽɭ�̤ ˝�
Ό̸ʓɡʯʴ͛�ʓˉ̯˝�̯ʎɭ�ʽɀʓˉ̤̯̝ɭɀʽ�E˝͔ɭ̝ˉʽɭˉ̯̤�
пˉɀʴʴ͛�̯ ˝˝ʯ�̄ ˝̯ʓɡɭ�̋ ʄ�̄ ˝̯�̋ ˉʴ͛�̯ ʎɭ�ɹ ˝ˉʅ̯ɭ̝ʽ�
ɭ͚ʓ̤̯ɭˉ̯ʓɀʴ�̯ʎ̝ɭɀ̯�̯˝�ʎ̸ʽɀˉʓ̯͛�̝̚˝ʽʓ̤ɭɧ�ɠ͛�
̯ʎɭ�ɀ̝̝ʓ͔ɀʴ�̋ ʄ��̝̯ʓпɡʓɀʴ�Eɭˉɭ̝ɀʴ�Rˉ̯ɭʴʴʓʅɭˉɡɭ�
˝̝��ER�ɠ̸̯�̋ ʄ�̯ ʎɭ�ʓʽʽɭɧʓɀ̯ɭ�̋ ˉʴʓˉɭ�ʎɀ̝ʽ̤�
͕ɭ�ɀ̝ɭ�ɀʴ̝ɭɀɧ͛�̤ ̯ɀ̝̯ʓˉʅ�̯ ˝�̤ ɭɭ�̚ ʴɀ͛�̋ ̸̯�̯ ˝ɧɀ ͛
ৗ�͕ɀ̤�ɀʴ̤˝�̯ʎɭ�͛ɭɀ̝�ʅ˝͔ɭ̝ˉʽɭˉ̯̤�ɡ˝ɀ

ʴɭ̤ɡɭɧ�ɀ̝˝̸ˉɧ��R�Ûɀʄɭ̯͛ઃɀˉɧ�ɀ�͛ɭɀ̝�͕ʎɭˉ�
ʽɀˉ͛�˝̯ʎɭ̝�ɡ˝̸ˉ̯̝ʓɭ̤�ʫ˝ʓˉɭɧ��̸̤̯̝ɀʴʓɀ�ɠ͛�
̚ɀ̤̤ʓˉʅ�ʯɭ͛�˝ˉʴʓˉɭ� ̤ɀʄɭ̯͛� ʴɭʅʓ̤ʴɀ̯ʓ˝ˉ� ɀˉɧ�
̤ɭ̯̯ʓˉʅ�̸ ̚�ʓˉɧɭ̚ɭˉɧɭˉ̯�̋ ˉʴʓˉɭ�̤ ɀʄɭ̯͛�̝ ɭʅ̸ʴɀ
̯˝̝̤ઃ̤̚ɭɡʓпɡɀʴʴ͛�ʓˉ�̯ʎɭ�íi�R̝ɭʴɀˉɧ�ɀˉɧ�
ɀɡ̝˝̤̤� ̯ʎɭ� .̸̝˝̚ɭɀˉ�íˉʓ˝ˉ� ̯ʎ̝˝̸ʅʎ� ̯ʎɭ�
(ʓʅʓ̯ɀʴ�Ûɭ̝͔ʓɡɭ̤��ɡ̯ৡ
ɭÛɀʄɭ̯͛�ɀʴ̤˝�̤ ɭ̯�̸ ̚�ɀˉɧ�ɡʎɀʓ̝ɭɧ�̯ ʎɭ�Eʴ˝ɠɀʴ�

�ˉʴʓˉɭ� Ûɀʄɭ̯͛� Ôɭʅ̸ʴɀ̯˝̝̤� �ɭ̯͕˝̝ʯৡ a 
ʄ˝̝ʽɀʴ�ɠ˝ɧ͛�̯ʎɀ̯�͕˝̸ʴɧ�ʎɭʴ̚�ɭˉ̸̤̝ɭ�ɡ̝˝̤̤
ɠ˝̝ɧɭ̝� ɡ˝ʴʴɀɠ˝̝ɀ̯ʓ˝ˉ� ɀˉɧ� ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�
̤ʎɀ̝ʓˉʅ�ʓˉ�̋ ˉʴʓˉɭ�̤ ɀʄɭ̯͛�̝ ɭʅ̸ʴɀ̯ʓ˝ˉ��оɭ̝�ɀʴʴ�
̯ʎɭ�Rˉ̯ɭ̝ˉɭ̯�ʓ̤�ʅʴ˝ɠɀʴ�͕ʎʓʴ̤̯�ʴɀ͕̤�ɀ̝ɭ�ʴ˝ɡɀʴ�
ɀˉɧ�̯ ʎɭ�̋ ˉʴ͛�͕ ɀ͛�͕ ɭ�ɀ̝ɭ�ʅ˝ʓˉʅ�̯ ˝�ɭˉɡ˝̸̝ɀʅɭ�
ɀ�͔ ɭ̝͛�ɭˉ̯̝ɭˉɡʎɭɧ�ɀˉɧ�̚ ˝͕ɭ̝ʄ̸ʴ�ʓˉɧ̸̤̯̝͛�̯ ˝�
̤̯ɀ̝̯�̔ ʓˉʓʽʓ̤ʓˉʅ�ʎɀ̝ʽ̤�ɀ̯̤ɡɀʴɭ�ʓ̤�ɠ͛�͕ ˝̝ʯ
ʓˉʅ�̯ ˝ʅɭ̯ʎɭ ̝��ˉɧ�̯ ʎɭ�̋ ˉʴ͛�͕ ɀ͛�͕ ɭ�ɀ̝ɭ�ʅ˝ʓˉʅ�
̯˝�ɡ̝ɭɀ̯ɭ�ɀ�̤ɀʄɭ ̝�ʽ˝̝ɭ�ɡʓ͔ʓʴ�˝ˉʴʓˉɭ�͕˝̝ʴɧ�
ʓ̤�̯˝�ɭˉ̸̤̝ɭ�̯ʎɀ̯�̯ʎɭ�ʄ̸ˉɧɀʽɭˉ̯ɀʴ�ɠ̸ʓʴɧʓˉʅ�
ɠʴ˝ɡʯ̤�ɀ̝ɭ�̤ɀʄɭ̝�ɠ͛�ɧɭ̤ʓʅˉએ
Rˉ�̤˝ʽɭ�͕ɀ̤͛� ̯ʎɭ� ʓˉ̯ɭ̝ˉɭ̯�̤ɭ̝͔ɭ̤�ɀ̤�ɀ�

ʽʓ̝̝˝̝�̝ɭрɭɡ̯ʓˉʅ�̤˝ɡʓɭ̯ɀʴ� ʓʴʴ̤�ɠ̸̯�̯ʎɭ̝ɭઑ̤�
ˉ˝�ɧ˝̸ɠ̯�ʓ̯�ɡɀˉ�̤ɭ̝͔ɭ�̯˝�ɀʽ̚ʴʓʄ͛�ɀˉɧ�ɭ͔ɭˉ�
͕ɭɀ̚˝ˉʓ̤ɭ�̯ʎɭʽ

https://digital-strategy.ec.europa.eu/en/policies/digital-services-act-package
https://www.esafety.gov.au/about-us/who-we-are/international-engagement/the-global-online-safety-regulators-network
https://www.esafety.gov.au/about-us/who-we-are/international-engagement/the-global-online-safety-regulators-network
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Юɭ�ɀʅɭ�˝ʄ�ɧʓʅʓ̯ɀʴ�ɧʓ͔ʓ̤ʓ͔ɭˉɭ̤̤
Rˉ�̯ʎʓ̤�ɀʅɭ�˝ʄ�̸ˉɠ̝ʓɧʴɭɧ�ɧʓʅʓ̯ɀʴ�ɡ˝ˉˉɭɡ̯ʓ˝ˉ�
ʽ˝ɧɭ̝ˉ�̤˝ɡʓɭ̯͛�ʎɀ̤�̝̚˝ɠɀɠʴ͛�ˉɭ͔ɭ̝�ɠɭɭˉ�
ʽ˝̝ɭ�̚˝ʴɀ̝ʓ̤ɭɧ�̯ʎɀˉ�ʓ̯�ʓ̤�̯˝ɧɀ ͛�͕ʓ̯ʎ�̸̚ɠʴʓɡ�
ɧʓ̤ɡ˝̸̝̤ɭ�ɀˉɧ�̝ɭ̤̚ɭɡ̯ʄ̸ʴ�ɧɭɠɀ̯ɭ�̝ɭ̚ʴɀɡɭɧ�
ɠ͛�ʓˉɡ̝ɭɀ̤ɭɧ�ʓˉ̯˝ʴɭ̝ɀˉɡɭ�ɀˉɧ�ɧʓ͔ʓ̤ʓ˝ˉ�ɀ̤�
ɀʴʅ˝̝ʓ̯ʎʽʓɡ�ɭɡʎ˝�ɡʎɀʽɠɭ̝̤�̝ɭʓˉʄ˝̝ɡɭ�ɀˉɧ�
˝оɭˉ�̝̚˝͔ʓɧɭ�ʄɀʴ̤ɭ�ʴɭʅʓ̯ʓʽɀɡ͛�̯˝�ʽ˝̝ɭ�ɀˉɧ�
ʽ˝̝ɭ�ɭ͚̯̝ɭʽɭ�͔ʓɭ͕̤�Ċɭ�ɀ̝ɭ�̸̯̝ʴ͛�ɭˉ̯ɭ̝ʓˉʅ�
̯ʎɭ�ɀʅɭ�˝ʄ�ɧʓʅʓ̯ɀʴ�ɧʓ͔ʓ̤ʓ͔ɭˉɭ̤̤એ
Ûɀɧʴ ͛� ʽ̸ɡʎ� ˝ʄ� ̯ʎʓ̤� ˝̸̯̝ɀʅɭɧ̝ʓ͔ɭˉ�

ɭˉʅɀʅɭʽɭˉ̯�ʎɀ̤�ɠɭɭˉ�̯ʎɭ�ɠ͛ɧɭ̤ʓʅˉએ�ʅ̸ʓɧ
ʓˉʅ� ̝̚ʓˉɡʓ̚ʴɭ� ̯˝� ʯɭɭ̚� ̚ʴɀ̯ʄ˝̝ʽ̤� ̤̯ʓɡʯ͛�
ɀˉɧ�͕ʓ̯ʎ�ɠ̸̤ʓˉɭ̤̤�ʽ˝ɧɭʴ̤�ɧ̝ʓ͔ɭˉ�ɠ͛�̚ɀʓɧ�
ʓˉр̸ɭˉɡɭ̝̤� ̸̤̝͔ɭʓʴʴɀˉɡɭ� ɀɧ͔ɭ̝̯ʓ̤ʓˉʅ� ɀˉɧ�
̸̤ɠ̤ɡ̝ʓ̯̚ʓ˝ˉ̤�̯ʎ˝̤ɭ�͕ʎ˝�ɀ̝ɭ�ʽ˝̤̯�˝̸̯̤̚˝
ʯɭˉ�˝̝�ɡ˝ˉ̯̝˝͔ɭ̝̤ʓɀʴ�̝̚˝п̯�̯ʎɭ�ʽ˝̤̯��̤�ɀ�
̝ɭ̸̤ʴ̯�ɧɭʽ˝ɡ̝ɀ̯ʓɡ�ʓɧɭɀʴ̤�ɀˉɧ�ʓˉ̤̯ʓ̸̯̯ʓ˝ˉ̤�
ʎɀ͔ɭ�ˉɭ͔ɭ̝�ɠɭɭˉ�̸ˉɧɭ̝�̸̤ɡʎ�ʅ̝ɀ͔ɭ�̯ʎ̝ɭɀ̯�
Юɭ�fɀˉ̸ɀ̝͛�̯ʎ�̝ ʓ˝̯̤�ɀ̯�̯ ʎɭ�íÛ�"ɀ̚ʓ̯˝ʴ�ɠ̸ʓʴɧ
ʓˉʅ�ɀоɭ̝�(˝ˉɀʴɧ�æ̸̝ʽ̚ઑ̤�ɭʴɭɡ̯ʓ˝ˉ�ɧɭʄɭɀ̯�
ʓˉ��ʅɀ͔ɭ�̸̤�ɀ�̯ɭ̝̝ʓʄ͛ʓˉʅ�ʅʴʓʽ̤̚ɭ�˝ʄ�̯ʎɭ�
̚˝͕ɭ̝� ɀˉɧ� ʓˉр̸ɭˉɡɭ� ̯ʎɭ� ʓˉ̯ɭ̝ˉɭ̯� ʎ˝ʴɧ̤�
˝͔ɭ̝�̸̤�ɀʴʴ�ɀˉɧ�ʫ̸̤̯�ʎ˝͕�ʄ̝ɀʅʓʴɭ�ɀˉɧ�ɧɭʴʓɡɀ̯ɭ�
̯ʎɭ�ʄɀɠ̝ʓɡ�ʎ˝ʴɧʓˉʅ�ɧɭʽ˝ɡ̝ɀɡ͛�ɀˉɧ�̤˝ɡʓɭ̯͛�
̯˝ʅɭ̯ʎɭ̝�ɡɀˉ�ɠɭৡ০
Rˉ� ̤˝ʽɭ� ͕ɀ̤͛� fɀˉ̸ɀ̝͛� ̯ʎ� ̤ʎ˝̸ʴɧ� ˉ˝̯�

ʎɀ͔ɭ�ɠɭɭˉ�ɀ�̤ ̸̝̝̚ʓ̤ɭ�(̸̝ʓˉʅ�ʎʓ̤�̚ ̝ɭ̤ʓɧɭˉɡ ͛�
(˝ˉɀʴɧ�æ̸̝ʽ̚�̄ ˝̯�̋ ˉʴ͛�̤ ɀ͔ɀʅɭʴ͛�ɀɠ̸̤ɭɧ�ʄ˝ɭ̤�
˝ˉʴʓˉɭ�͕ʓ̯ʎ�ʓʽ̸̚ˉʓ̯͛�ɠ̸̯�͕ɀ̤�ʓɧɭˉ̯ʓпɭɧ�ɀ̤�
ɀ�ʽɀʫ˝̝� ̸̤̚ɭ̝̤̝̚ɭɀɧɭ̝એ� ˝ʄ�ʽʓ̤� ɀˉɧ�ɧʓ̤
ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�M˝͕ɭ͔ɭ ̝�ʎʓ̤�˝ˉʴʓˉɭ�ɀ̸ɧʓɭˉɡɭ�
͕ɀ̤�̤ ˝�̤ ʓͥɭɀɠʴɭ�ɀˉɧ�ʎʓ̤�ɡ˝ˉ̯ɭˉ̯�͕ ɭˉ̯�̤ ˝�͔ ʓ̝ɀʴ�
̯ʎɀ̯�̄ ˝ˉɭ�̋ ʄ�̯ ʎɭ�̔ ɀʫ˝̝�̚ ʴɀ̯ʄ˝̝ʽ̤�̤ ̸̤̚ɭˉɧɭɧ�
ʎʓʽ�ʄ˝̝�̝ɭ̚ɭɀ̯ɭɧ�̚˝ʴʓɡ͛�͔ʓ˝ʴɀ̯ʓ˝ˉ̤�ʽɀʯʓˉʅ�
ɭ͚ɡ̸̤ɭ̤�ʄ˝̝�͔ ɀʅ̸ɭʴ͛�͕ ˝̝ɧɭɧ�ɭ͚ɡɭ̯̚ʓ˝ˉ̤એ�ʄ˝̝�
̸̚ɠʴʓɡ�пʅ̸̝ɭ̤

ਘਝાЮɭ�̝ʓ˝̯̤�ɀɡ̝˝̤̤�̯ʎɭ�íi�ɀоɭ̝�̯ʎɭ�ʯʓʴʴʓˉʅ̤�ʓˉ�Û˝̸̯ʎ̚˝̝̯�͕ʓ̯ʎ�.ʴ˝ˉ�v̸̤ʯઑ̤�ɭˉɡ˝̸̝ɀʅɭʽɭˉ̯�ɀ̝ɭ�ɀ�ʄ̸̝̯ʎɭ̝�
ɭ͚ɀʽ̚ʴɭ�̋ ʄ�̯ ʎɭ�̚ ˝͕ɭ̝�̋ ʄ�̔ ʓ̤ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�̋ ˉ�̤ ˝ɡʓɀʴ�̔ ɭɧʓɀ�̯ ˝�ɡ̝ɭɀ̯ɭ�̔ ɀ͛ʎɭʽ�ʓˉ�̔ ɀ̸̯̝ɭ�̤ ˝ɡʓɭ̯ʓɭ̤�Ûɭɭ�ʎ̯̯̤͕͕̚ ͕ʎ̯̯̤͕͕̚ ͕
ɠɠɡɡ˝ʽˉɭ͕̤ɀ̝̯ʓɡʴɭ̤ɡɧɭড়ɧʴʴʅঢ়˝ɠɠɡɡ˝ʽˉɭ͕̤ɀ̝̯ʓɡʴɭ̤ɡɧɭড়ɧʴʴʅঢ়˝�੶.ɧ
ਘਞાʎ̯̯̤̚ɡ˝̸ˉ̯ɭ̝ʎɀ̯ɭɡ˝ʽ͕̚ɡ˝ˉ̯ɭˉ̸̯̚ʴ˝ɀɧ̤ৗЮɭ(ʓ̤ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ(˝ͥɭˉ̚ɧʄʎ̯̯̤̚ɡ˝̸ˉ̯ɭ̝ʎɀ̯ɭɡ˝ʽ͕̚ɡ˝ˉ̯ɭˉ̸̯̚ʴ˝ɀɧ̤ৗЮɭ(ʓ̤ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ(˝ͥɭˉ̚ɧʄ

���ɀˉɀʴ̤͛ʓ̤�̋ ʄ��̚ ˝̤̯̤�ɀˉɧ�̯ ͕ɭɭ̯̤�
˝ˉ�Dɀɡɭɠ˝˝ʯ�ɀˉɧ�æ͕ʓ̯̯ɭ̝�ੲˉ˝͕�ďੳ�ʄ˝̸ˉɧ�̯ ʎɀ̯�
̯ʎɭ̝ɭ�͕ɀ̤�ʫ̸̤̯�ɀ�̤ʽɀʴʴ�ɡ˝ʴʴɭɡ̯ʓ˝ˉ�˝ʄ��ʓˉɧʓ
͔ʓɧ̸ɀʴ̤�ɀˉɧ�̯ʎɭʓ̝�˝̝ʅɀˉʓ̤ɀ̯ʓ˝ˉ̤�̝ɭ̤̚˝ˉ̤ʓɠʴɭ�
ʄ˝̝�̯ʎɭ�͔ɀ̤̯�ʽɀʫ˝̝ʓ̯͛�˝ʄ�ɀˉ̯ʓ͔ɀ͚͚�ʽʓ̤ʓˉʄ˝̝
ʽɀ̯ʓ˝ˉ�ɡʓ̝ɡ̸ʴɀ̯ʓˉʅ�˝ˉ�̯ʎɭ�ʅʴ˝ɠɀʴ�Rˉ̯ɭ̝ˉɭ̯�
ɧ̸̝ʓˉʅ�ʴ˝ɡʯɧ˝͕ˉৡ১�Ċʎʓʴ̤̯�(˝ˉɀʴɧ�æ̸̝ʽ̚�
ɡ˝̸ʴɧ�ˉ˝̯�ɡʴɀʓʽ�̯ʎɭ�ɧ̸ɠʓ˝̸̤�ɧʓ̤̯ʓˉɡ̯ʓ˝ˉ�˝ʄ�
ɠɭʓˉʅ�ˉɀʽɭɧ�˝ˉɭ�˝ʄ�̯ʎɭ�(ʓ̤ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�
(˝ͥɭˉએ�ɀˉ˝̯ʎɭ̝�íÛ�̝̚ɭ̤ʓɧɭˉ̯ʓɀʴ�ɡɀˉɧʓɧɀ̯ɭ�
Ô˝ɠɭ̝̯�iɭˉˉɭɧ͛�f ̝�is�ɀʽ˝ˉʅ̤̯�̯ ʎɭʽ��ʅɀʓˉ�
Rˉ̤̯ɀʅ̝ɀʽ�Dɀɡɭɠ˝˝ʯ�ɀˉɧ�æ͕ʓ̯̯ɭ̝�ʄɀʓʴɭɧ�̯˝�
ɭˉʄ˝̝ɡɭ�̚ɭ̝̤ʓ̤̯ɭˉ̯�͔ʓ˝ʴɀ̯ʓ˝ˉ̤�˝ʄ�̯ʎɭʓ̝�˝͕ˉ�
ʎ˝̸̤ɭ�̸̝ʴɭ̤�̸ˉ̯ʓʴ�̯ʎɭ�ʓˉɡʓ̯ɭʽɭˉ̯�˝ʄ�˝ˉʴʓˉɭ�
͔ʓ˝ʴɭˉɡɭ�̤˝�ɡʴɭɀ̝ʴ͛�̤̚ʓʴʴɭɧ�ʓˉ̯˝�̝ɭɀʴ�͕˝̝ʴɧ�
ʎɀ̝ʽ�̯ʎɀ̯�̯ʎɭ͛�had�̯˝�ɀɡ̯
.͔ɭˉ�̯ʎʓ̤�̚ɀ̤̯�͕ɭɭʯɭˉɧ�͕ʎɭ̝ɭ�͕ɭ�̤ɀ͕�

̚˝ʴʓ̯ʓɡɀʴ�ʴɭɀɧɭ̝̤�˝ʄ�ɀʴʴ�̤̯̝ʓ̚ɭ̤�ɡ˝ˉɧɭʽˉʓˉʅ�
̯ʎɭ� ̚˝ʴʓ̯ʓɡɀʴ� ͔ʓ˝ʴɭˉɡɭ� ɠ̝˝̸ʅʎ̯� ̤˝� ɡʴɭɀ̝ʴ͛�
ʓˉ̯˝�ʄ˝ɡ̸̤�ɠ͛�̯ʎɭ�ɀ̯̯ɭʽ̯̚ɭɧ�ɀ̤̤ɀ̤̤ʓˉɀ̯ʓ˝ˉ�
˝ʄ�(˝ˉɀʴɧ�æ̸̝ʽ̚�̯ʎɭ�̸ˉʎʓˉʅɭɧ�ʄ̝ʓˉʅɭ�ɀˉɧ�
ɡ˝ˉ̤̚ʓ̝ɀɡ͛�̯ʎɭ˝̝ʓ̤̯̤�̸̤̚ˉ�ʽʓ̸̤̯̝̯ʎ̤�ʽ˝̝ɭ�
Ό̸ʓɡʯʴ͛�̯ʎɀˉ�̯ʎɭ�ʅ˝͔ɭ̝ˉʽɭˉ̯�ɀˉɧ�ʫ˝̸̝ˉɀʴ
ʓ̤̯̤�ɡ˝̸ʴɧ�̸ ˉɡ˝͔ɭ̝�ɀˉɧ�̝ ɭ̚˝̝̯�̯ ʎɭ�ʄɀɡ̯̤�Юʓ̤�
ɡɀʽɭ�ʄ̝˝ʽ�ɠ˝̯ʎ�̯ ʎɭ�mɭо�ɀˉɧ�̯ ʎɭ�Ôʓʅʎ̯��ˉɧ�
̯ʎɭ�ʎɀ̤ʎ̯ɀʅ̤�"ʓ͔ʓʴ�Ċɀ̝એ�ɀˉɧ�Dɀʯɭ��̤̤ɀ̤
̤ʓˉɀ̯ʓ˝ˉએ�̯̝ɭˉɧɭɧ�ɀɡ̝˝̤̤�̤˝ɡʓɀʴ�ʽɭɧʓɀ�ʓˉ�ɀ�
ʽɀ̯̯ɭ̝�˝ʄ�ʽ˝ʽɭˉ̯̤��ˉɧ�̤˝�ɭ͔ɭˉ�̯ʎ˝̸ʅʎ�
̯˝ɧɀ͛�͕ɭ�ɀ̝ɭ�ɠʴɭ̤̤ɭɧ�͕ʓ̯ʎ� ʓˉ̤̯ɀˉ̯�ɀɡɡɭ̤̤�
̯˝�ɀʴʽ˝̤̯�ʴʓʽʓ̯ʴɭ̤̤�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�ɀ̯�˝̸̝�пˉ
ʅɭ̝̯ʓ̤̚�͕ɭઑ͔ɭ�ˉɭ͔ɭ̝�ɠɭɭˉ�ʽ˝̝ɭ�ɧʓ̸̤̯̝̤̯ʄ̸ʴ�
˝ʄ�ʓ̯�Rˉɧɭɭɧ�̯ʎɭ�˝ˉʴʓˉɭ�͕˝̝ʴɧ�ʓ̤�̤̯ɀ̝̯ʓˉʅ�
̯˝� ̝ɭ̤ɭʽɠʴɭ� ɀˉ� ɭ͔ɭ̝ɭ͚̚ɀˉɧʓˉʅ�ɧɭ̤ɭ̝̯�˝ʄ�
ʽʓ̤ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�͕ʓ̯ʎ�ʄɭ͕ɭ̝�˝ɀ̤ɭ̤�˝ʄ�̸̯̝̯ʎ�
ʓˉ�͕ʎʓɡʎ�͕ɭ�ɡɀˉ�пˉɧ�̝ɭʄ̸ʅɭ
íˉʄ˝̸̝̯ˉɀ̯ɭʴ ͛�ʎ̸ʽɀˉ̤�ɀ̝ɭ�ʅ˝ʓˉʅ�̯ ˝�ʎɀ͔ɭ�

̯ʎɭʓ̝�ɡ̝ʓ̯ʓɡɀʴ�̝ ɭɀ̤˝ˉʓˉʅ�̤ ʯʓʴʴ̤�ɭ͔ɭˉ�̔ ˝̝ɭ�ɡʎɀʴ
ʴɭˉʅɭɧ�͕ ʓ̯ʎ�̯ ʎɭ�ɀɡɡɭ̤̤ʓɠʓʴʓ̯ ͛�ɭɀ̤ɭ�̋ ʄ�̸ ̤ɭ�ɀˉɧ�

https://www.bbc.com/news/articles/cd1e8d7llg9o
https://www.bbc.com/news/articles/cd1e8d7llg9o
https://counterhate.com/wp-content/uploads/2022/05/210324-The-Disinformation-Dozen.pdf
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ʴ˝͕�ɡ˝̤̯�˝ʄ�̚˝͕ɭ̝ʄ̸ʴ��R�ɀ̚̚ʴʓɡɀ̯ʓ˝ˉ̤�̯ʎɀ̯�
ɀʴʴ˝͕�ɀˉ͛˝ˉɭ�͕ʓ̯ʎ�ɀ�̤ʽɀ̝̯̚ʎ˝ˉɭ�̯˝�ɡ̝ɭɀ̯ɭ�
̚ʎ˝̯˝̝ɭɀʴʓ̤̯ʓɡ�ɧɭɭ̚ʄɀʯɭ̤�˝ʄ�̚ɭ˝̚ʴɭ�̤ɀ͛ʓˉʅ�
ɀˉɧ�ɧ˝ʓˉʅ�̯ʎʓˉʅ̤�̯ʎɭ͛�ɧʓɧ ઑ̯̄�̝ɭɀʴʴ͛�̤ɀ͛�˝̝�
ɧ˝� �(ɭɭ̚ʄɀʯɭ̤�ʎɀ͔ɭ�ˉ˝͕�ɠɭɡ˝ʽɭ�ɡʎɭɀ̚
ʄɀʯɭ̤એ�̯ʎɀ̯�ɀ̝ɭ�ɭɀ̤͛�̯˝�ɡ̝ɭɀ̯ɭ�ɀˉɧ�ɧʓдɡ̸ʴ̯�
̯˝�ɧʓ̤ɡɭ̝ˉ�ɠ͛�ɭ͔ɭˉ� ̯ʎɭ� ̯̝ɀʓˉɭɧ�ɭ͛ɭ�Юɭ͛�
ɡ˝̤̯�͔ʓ̸̝̯ɀʴʴ͛�ˉ˝̯ʎʓˉʅ�ʄ˝̝�̯ʎɭ�̚ɭ̝̚ɭ̯̝ɀ̯˝̝�
̯˝�ʽɀʯɭ�ɠ̸̯�ɭ͚ɀɡ̯�ɀ�ɧɭ͔ɀ̤̯ɀ̯ʓˉʅ�ʴʓˉʅɭ̝ʓˉʅ�
ɀˉɧ�ʓˉɡɀʴɡ̸ʴɀɠʴɭ�ɡ˝̤̯�̯ ˝�̯ ʎɭ�͔ ʓɡ̯ʓʽ̸̤̝͔ʓ͔˝̝̤
Ċʓ̯ʎ˝̸̯� ɡ˝ˉ̯ɭˉ̯� ̝̚˝͔ɭˉɀˉɡɭ� ̝ɭΌ̸ʓ̝ɭ

ʽɭˉ̯̤�ɀˉɧ�ɀˉ�ɀɡɡɭʴɭ̝ɀ̯ʓ˝ˉ�˝ʄ�ɀɡɡ̸̝ɀ̯ɭ�ɀˉɧ�
̝ɀ̚ʓɧ�ɧɭɭ̚ʄɀʯɭ�ɧɭ̯ɭɡ̯ʓ˝ˉ�̯ ˝˝ʴ̤�̯ ʎɭ̝ɭ�ʓ̤�ɀ�̝ ɭɀʴ�
̝ʓ̤ʯ�̯ʎɀ̯�ɀ�ɧɭɭ̚ʄɀʯɭ�ɡ˝̸ʴɧ�ɠɭɡ˝ʽɭ�̯ʎɭ�͔ʓ̝ɀʴ�
ˉɀ̝̝ɀ̯ʓ͔ɭ�ɠɭʄ˝̝ɭ�̯ʎɭ�̝ɭɀʴ�̸̯̝̯ʎ�ʓ̤�̝ɭ͔ɭɀʴɭɧ�
mʓʯɭ�ʽɀˉ͛�ʎɀ͔ɭ�̤ɀʓɧ�ɠɭʄ˝̝ɭ�̸ˉɠ̝ʓɧʴɭɧ��R�
ɡ˝̸ʴɧ�̄ ˝̯�̋ ˉʴ͛�̸ ̚ɭˉɧ�ʄ̝ɭɭ�ɀˉɧ�ʄɀʓ̝�ɭʴɭɡ̯ʓ˝ˉ̤�
ɀˉɧ�ɡ˝ˉ̯ʓˉ̸ɭ�̯ ɭɀ̝ʓˉʅ�ɀ̯�̯ ʎɭ�ʄɀɠ̝ʓɡ�̋ ʄ�̤ ˝ɡʓɭ̯͛�
ɠ̸̯�ʓ̯�ɡ˝̸ʴɧ�ɀʴ̤˝�̸̝ʓˉ�ʴʓ͔ɭ̤

!̸ʴʴ͛ʓˉʅ
Юɭ�Ċɭɠ�ɀˉɧ�̯ʎɭ�̯ɭɡʎˉ˝ʴ˝ʅ͛�̯ʎɀ̯�̸ˉɧɭ̝
̚ʓˉ̤� ʓ̯� ʎɀ̤� ɭˉɀɠʴɭɧ� ˉɭ͕� ʯʓˉɧ̤� ˝ʄ� ɀɠ̸̤ɭ�
̯ʎɀ̯�ɧʓɧ ઑ̯̄�ɭ͚ʓ̤̯�ɠɭʄ˝̝ɭ�ʓ̯̤�ɡ̝ɭɀ̯ʓ˝ˉ�Ċʎʓʴɭ�
ɡʎʓʴɧ̝ɭˉ�ʎɀ͔ɭ�ɀʴ͕ɀ̤͛�ʄɀɡɭɧ�̯ ʎɭ�̯ ʎ̝ɭɀ̯�̋ ʄ�ɠ̸ʴ
ʴ͛ʓˉʅ�̯˝ɧɀ͛ઑ̤�ʓˉ̯ɭ̝ˉɭ̯�ʎɀ̤�ʽɀɧɭ�ʓ̯�̤˝�ʽ̸ɡʎ�
ʽ˝̝ɭ�̚ɭ̝͔ɀ̤ʓ͔ɭ�ɀˉɧ�ʓˉ͔ɀ̤ʓ͔ɭ�ʎɭʓʅʎ̯ɭˉʓˉʅ�
ʓ̯̤�ʓʽ̚ɀɡ̯�˝ˉ�ɀ�ɡʎʓʴɧ�Ċʎɭ̝ɭ�˝ˉɡɭ�ɀ�ɡʎʓʴɧ�
͕˝̸ʴɧ�пˉɧ�̝ ɭ̤̚ʓ̯ɭ�͕ ʎɭˉ�̯ ʎɭ͛�͕ ɀʴʯɭɧ�̋ ̸̯�̋ ʄ�
̯ʎ˝̤ɭ�̤ɡʎ˝˝ʴ�ʅɀ̯ɭ̤�̯ʎɀˉʯ̤�̯˝�̤ʽɀ̝̯�̚ʎ˝ˉɭ̤�
̤˝ɡʓɀʴ�ʽɭɧʓɀ�ɀˉɧ�ʽɭ̤̤ɀʅʓˉʅ�ɀ̤̚̚�ɠ̸ʴʴ͛ʓˉʅ�
ˉ˝͕�ʄ˝ʴʴ˝͕̤�ɡʎʓʴɧ̝ɭˉ��ʓˉ̯˝�̯ʎɭʓ̝�ʎ˝ʽɭ̤�
ɀˉɧ�ɠɭɧ̝˝˝ʽ̤
ɭÛɀʄɭ̯͛�ɀɧʽʓˉʓ̤̯ɭ̝̤�̯ ʎɭ�̋ ˉʴ͛�͛ ˝̸̯ʎ�ɡ͛ɠɭ̝

ɠ̸ʴʴ͛ʓˉʅ�ɡ˝ʽ̚ʴɀʓˉ̯̤�̤ɡʎɭʽɭ�ʓˉ�̯ʎɭ�͕˝̝ʴɧ�
ɀˉɧ�͕ɭ�ʎɀ͔ɭ�ɀ�ঢ়�̸̤ɡɡɭ̤̤�̝ɀ̯ɭ�ʓˉ�ʅɭ̯̯ʓˉʅ�
̯ʎʓ̤�ʎɀ̝ʽʄ̸ʴ�ɡ˝ˉ̯ɭˉ̯�̯ɀʯɭˉ�ɧ˝͕ˉ�͕ʎɭˉ�̯ʎɭ�
̚ʴɀ̯ʄ˝̝ʽ̤�ʄɀʓʴ�̯˝�ɀɡ̯�!̸̯�͕ɭ�ɡ˝ˉ̯ʓˉ̸ɭ�̯˝�
͕ʓ̯ˉɭ̤̤�ɡ˝ˉɡɭ̝ˉʓˉʅ�̯̝ɭˉɧ̤�Rˉ�̯ʎɭ�͛ɭɀ̝�̯˝�
vɀ͛��ɡ˝ʽ̚ʴɀʓˉ̯̤�̯˝�̸̤�ɀɠ˝̸̯�ɡ͛ɠɭ̝ɠ̸ʴ
ʴ͛ʓˉʅ�˝ʄ�ɡʎʓʴɧ̝ɭˉ�͕ɭ̝ɭ�ৗ�ʎʓʅʎɭ̝�̯ʎɀˉ�̯ʎɭ�
̤ɀʽɭ�̚ɭ̝ʓ˝ɧ�ʄ˝̸̝�͛ɭɀ̝̤�ɀʅ˝�v˝̤̯�˝ʄ�̯ʎʓ̤�

ɡ˝ˉ̯ʓˉ̸ɭ̤�̯˝�ɠɭ�̚ɭɭ̝̯˝̚ɭɭ̝�ɠ̸̯�͕ɭઑ̝ɭ�ɀʴ̤˝�
̤ɭɭʓˉʅ�ɡʎʓʴɧ̝ɭˉ�ɀ̤�͛˝̸ˉʅ�ɀ̤�ˉʓˉɭ�͛ɭɀ̝̤�˝ʴɧ�
̝ɭ̚˝̝̯ʓˉʅ�̯ ˝�̸ ̤�Юʓ̤�ʓ̤�̚ ɀ̝̯�̋ ʄ�ɀ�ɹ ɀ̝ʅɭ̝�̯ ̝ɭˉɧ�
̚˝̤̯ʴ˝ɡʯɧ˝͕ˉ�͕ʎɭ̝ɭ�̚ɀ̝ɭˉ̯̤�͕ɭ̝ɭ�ʽ̸ɡʎ�
ʽ˝̝ɭ�̚ɭ̝ʽʓ̤̤ʓ͔ɭ�͕ʓ̯ʎ�ɡʎʓʴɧ̝ɭˉ�ɀˉɧ�̯ʎɭʓ̝�
̯ɭɡʎˉ˝ʴ˝ʅ͛�̸̤ɭ
"˝ʽ̚ʴɀʓˉ̯̤� ɀɠ˝̸̯� ʓʽɀʅɭɠɀ̤ɭɧ�

ɀɠ̸̤ɭઃ˝̝�̯ʎɭ�ˉ˝ˉɡ˝ˉ̤ɭˉ̸̤ɀʴ�̤ʎɀ̝ʓˉʅ�˝ʄ�
ʓˉ̯ʓʽɀ̯ɭ�ʓʽɀʅɭ̤ઃ͕ɭ̝ɭ��ʎʓʅʎɭ ̝�ɧ̝ʓ͔ɭˉ�
̝̚ʓʽɀ̝ʓʴ͛�ɠ͛�̤ɭ̸͚ɀʴ�ɭ͚̯˝̝̯ʓ˝ˉ�̝ɭ̚˝̝̯̤��̤�ɀ�
̝ɭ̸̤ʴ̯�̋ ʄ�̯ ʎʓ̤�̯ ̝ɭˉɧ�̯ ʎɭ�ɧɭʽ˝ʅ̝ɀ̚ʎʓɡ̤�̋ ʄ�ʓˉ̯ʓ
ʽɀ̯ɭʓʽɀʅɭ̝͛�ɀɠ̸̤ɭ�ʎɀ͔ɭ�̔ ɀ̝ʯɭɧʴ͛�ɡʎɀˉʅɭɧ�
�̯�̯ʎɭ�ʓˉɡɭ̯̚ʓ˝ˉ�˝ʄ�˝̸̝�ʓʽɀʅɭɠɀ̤ɭɧ�ɀɠ̸̤ɭ�
̤ɡʎɭʽɭ�ʓˉ�ড়��˝ʄ�ʓʽɀʅɭɠɀ̤ɭɧ�ɀɠ̸̤ɭ�
̯ɀ̝ʅɭ̯ɭɧ�͕˝ʽɭˉ�ɀˉɧ�ʅʓ̝ʴ̤ઃ˝оɭˉ�ɀ̤�ɀ�ɡ˝ˉ
̤ɭΌ̸ɭˉɡɭ�˝ʄ�̝ɭʴɀ̯ʓ˝ˉ̤ʎʓ̚�̝ɭ̯̝ʓɠ̸̯ʓ˝ˉ
æ˝ɧɀ ͛�˝͔ɭ̝̤ɭɀ̤�ɡ̝ʓʽʓˉɀʴ�˝̝ʅɀˉʓ̤ɀ̯ʓ˝ˉ̤�

ɀ̝ɭ�̯ ɀ̝ʅɭ̯ʓˉʅ�͛ ˝̸ˉʅ�̔ ɭˉ�ɠɭ̯͕ɭɭˉ�̯ ʎɭ�ɀʅɭ̤�̋ ʄ�
�ɀˉɧ��ʄ˝̝�ɹ ɀ̝ʅɭ�̤ ̸ʽ̤�̋ ʄ�̔ ˝ˉɭ͛�̋ ˉɡɭ�̯ ʎɭ͛�
ʎɀ͔ɭ�̯̝ʓɡʯɭɧ�˝̝�ɡ˝ɭ̝ɡɭɧ�̯ʎɭʽ�ʓˉ̯˝�ɡ̝ɭɀ̯ʓˉʅ�
ɀˉɧ�̤ ʎɀ̝ʓˉʅ�̤ ɭ̸͚ɀʴ�ʓʽɀʅɭ̝͛�̋ ʄ�̯ ʎɭʽ̤ɭʴ͔ɭ̤�Rˉ�
̤˝ʽɭ�͔ɭ̝͛�̯̝ɀʅʓɡ�ɡɀ̤ɭ̤�̯ʎɭ̤ɭ�͛˝̸ˉʅ�͔ʓɡ̯ʓʽ̤�
ʎɀ͔ɭ�̯ɀʯɭˉ�̯ʎɭʓ̝�˝͕ˉ�ʴʓ͔ɭ̤�̝ɀ̯ʎɭ̝�̯ʎɀˉ�ʄɀɡɭ�
̯ʎɭ�̤ʎɀʽɭ�˝ʄ�̤ɭɭʯʓˉʅ�ʎɭʴ̚�ʄ̝˝ʽ�ʄ̝ʓɭˉɧ̤�˝̝�
ʄɀʽʓʴ ͛�vɭɀˉ͕ʎʓʴɭ�˝̯ʎɭ̝�ʄ˝̝ʽ̤�˝ʄ�ʓʽɀʅɭ
ɠɀ̤ɭɧ� ɀɠ̸̤ɭ� ʓˉɡʴ̸ɧʓˉʅ� ɀɠ̸̤ɭ� ̝ɭʴɀ̯ɭɧ� ̯˝�
ʄɀʽʓʴ͛�ɀˉɧ�ɧ˝ʽɭ̤̯ʓɡ�͔ʓ˝ʴɭˉɡɭ�ʓ̸̤̤ɭ̤�̸̤ɡʎ�ɀ̤�
ɡ˝ɭ̝ɡʓ͔ɭ�ɡ˝ˉ̯̝˝ʴ�ɀˉɧ�̯ ʎɭ�ʓˉɡʓɧɭˉɡɭ�̋ ʄ�ɧɭɭ̚
ʄɀʯɭ�ʓʽɀʅɭɠɀ̤ɭɧ�ɀɠ̸̤ɭએ�ʎɀ͔ɭ�ɀʴ̤˝�̸̤̝ʅɭɧ
Ôɭ̚˝̝̯̤�˝ʄ�ʓʴʴɭʅɀʴ�ɀˉɧ�̝ɭ̤̯̝ʓɡ̯ɭɧ�ɡ˝ˉ̯ɭˉ̯�

͕ɭ̝ɭ� � ʎʓʅʎɭ ̝� Ċɭ� ʓˉ͔ɭ̤̯ʓʅɀ̯ɭɧ� ̤˝ʽɭ�
ৗৗ�íÔm̤� ˝͔ɭ̝� ̯ʎɀ̯� ʽ˝ˉ̯ʎ� ̚ɭ̝ʓ˝ɧ�
ড়�˝ʄ�͕ʎʓɡʎ� ɡ˝ˉɡɭ̝ˉɭɧ� ̸̤̤̚ɭɡ̯ɭɧ� ɡʎʓʴɧ�
̤ɭ̸͚ɀʴ� ɀɠ̸̤ɭ�ʽɀ̯ɭ̝ʓɀʴ�mɀ̤̯�͛ɭɀ ̝�͕ɭ�ɀʴ̤˝�
̝ɭ̚˝̝̯ɭɧ�̯ ʎɀ̯�̋ ˉɭ�ʓˉ�ɭʓʅʎ̯�ɡ˝ʽ̚ʴɀʓˉ̯̤�ɀɠ˝̸̯�
̯ʎʓ̤�ʽɀ̯ɭ̝ʓɀʴ�ˉ˝͕�̝ɭʴɀ̯ɭ�̯˝�̤ɭʴʄ̝̚˝ɧ̸ɡɭɧ�
ɡʎʓʴɧ�̤ɭ̸͚ɀʴ�ɀɠ̸̤ɭ�ɡ˝ɭ̝ɡɭɧ�̝ɭʽ˝̯ɭʴ͛�ɠ͛�ɀ�
̝̚ɭɧɀ̯˝̝�˝ˉʴʓˉɭ�ɀˉɧ�˝оɭˉ�ɡɀ̸̯̝̚ɭɧ�ʓˉ�̯ʎɭ�
ɡʎʓʴɧઑ̤�ɠɭɧ̝˝˝ʽ�˝̝�ɠɀ̯ʎ̝˝˝ʽ�˝ʄ�̯ʎɭ�ʄɀʽʓʴ͛�
ʎ˝ʽɭઃʴʓ̯ɭ̝ɀʴʴ͛�̸ ˉɧɭ̝�̯ ʎɭʓ̝�̚ ɀ̝ɭˉ̯̤ઑ�̄ ˝̤ɭ̤
�ɧɧ�̯˝�̯ʎʓ̤�˝͔ɭ̝ʴɀ͛�˝ʄ�ɡʴɭɀ̝ʴ͛�ɧɭпˉɀɠʴɭ�

ʎɀ̝ʽ̤�̯ ʎɀ̯�ɭÛɀʄɭ̯͛�ʓ̤�̤ ɭɭʯʓˉʅ�̯ ˝�̯ ɀɡʯʴɭ�͕ ʓ̯ʎ�
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̯˝˝ʴ̤�̸ ˉɧɭ̝�̯ ʎɭ��ˉʴʓˉɭ�Ûɀʄɭ̯͛��ɡ̯ৡ২�̯ ʎɭ�̄ ɭ͚̯�
ʅɭˉɭ̝ɀ̯ʓ˝ˉ�˝ʄ�ʎɀ̝ʽ̤�͕ɭ�ʎɀ͔ɭ�ˉ˝̯�ʄ̸ʴʴ͛�̝ɭɡʯ
˝ˉɭɧ�͕ ʓ̯ʎ�ɀ̝ɭ�ɀʴ̝ɭɀɧ͛�̋ ˉ�̯ ʎɭʓ̝�͕ ɀ ͛�Ċʎɭ̯ʎɭ̝�
ʓ̯ઑ̤�̯ ʎɭ�̚ ̝˝̤̚ɭɡ̯�̋ ʄ�ɀ̸ʅʽɭˉ̯ɭɧ�̯ ɭʴɭ̚ɀ̯ʎ͛એ�̋ ̝�
̯ʎɭ�̝˝ɠɠʓˉʅ�˝ʄ�ɡ˝ʅˉʓ̯ʓ͔ɭ�ʴʓɠɭ̝̯͛એ�̯ʎ̝˝̸ʅʎ�
ʓˉ͔ɀ̤ʓ͔ɭ�̯ɭɡʎˉ˝ʴ˝ʅʓɭ̤�ʴʓʯɭ�ˉɭ̸̝ɀʴ�ʓʽ̚ʴɀˉ̯̤�
͕ɭ�ˉɭɭɧ�̯˝�̤̯ɀ̝̯�̝̚ɭ̚ɀ̝ʓˉʅ�ˉ˝ ͕

Age restrictions on internet users
æ˝�ɠɭ�̸̤̝ɭ�̯ʎɭ�ʴɀ̯ɭ̤̯�͕ɀ͔ɭ�˝ʄ�̯ɭɡʎˉ˝̚ɀˉʓɡ�
ɠɭʓˉʅ�ɭ͚̚˝̝̯ɭɧ�ʄ̝˝ʽ�̯ ʎɭ�íÛ�ʓ̤�ɀʴ̝ɭɀɧ͛�͕ ɀ̤ʎ
ʓˉʅ�˝͔ɭ̝�˝̸̝�̤ʎ˝̝ɭ̤�͕ɀ̝ˉʓˉʅ�̸̤�̯ʎɀ̯�̤ɡ̝ɭɭˉ�
̯ʓʽɭ� ʓ̤� ̝ɭ͕ʓ̝ʓˉʅ� ʯʓɧ̤ઑ� ɠ̝ɀʓˉ̤� ɀˉɧ� ̤˝ɡʓɀʴ�
ʽɭɧʓɀ�ʓ̤�̯ ʎɭ�̤ ˝ʴɭ�ɡɀ̸̤ɭ�̋ ʄ�̯ ɭɭˉ̤ઑ�ɀˉ͚ʓɭ̯͛�ɀˉɧ�
ɧɭ̝̚ɭ̤̤ʓ˝ˉ�Юʓ̤�͕ɀ̤�ʅʓ͔ɭˉ�ʽ˝̝ɭ�ʎɭо�͕ʎɭˉ�
̯ʎɭ�íÛ�Û̸̝ʅɭ˝ˉ�Eɭˉɭ̝ɀʴ�̝ɭɡɭˉ̯ʴ͛�̸̤сɭ̤̯ɭɧ�
̸̚ɠʴʓɡ�ʎɭɀʴ̯ʎ�͕ ɀ̝ˉʓˉʅ̤�̤ ʎ˝̸ʴɧ�ɠɭ�ɀ̚̚ʴʓɭɧ�̯ ˝�
̤˝ɡʓɀʴ�ʽɭɧʓɀ�ʽ̸ɡʎ�ʴʓʯɭ�̯ʎ˝̤ɭ�ɭʽɠʴɀͥ˝ˉɭɧ�
˝ˉ�ɡʓʅɀ̝ɭ̯̯ɭ�̚ ɀɡʯɭ̯̤�̯ ˝�͕ ɀ̝ˉ�̋ ʄ�̯ ʎɭ�̚ ˝̯ɭˉ̯ʓɀʴ�
ʎɭɀʴ̯ʎ�̝ʓ̤ʯ̤�̚˝̤ɭɧৡ৩
Û˝ʽɭ�ɀ̝ʅ̸ɭ�̯ʎɭ�̯ɭɡʎ�ʓˉɧ̸̤̯̝͛�ʓ̤�ɀʴ̝ɭɀɧ͛�

ɀɡ̯ʓˉʅ�ɹ ʓʯɭ�!ʓʅ�æ˝ɠɀɡɡ˝�ɀˉɧ�̤ ʎ˝̸ʴɧ�̯ ʎɭ̝ɭʄ˝̝ɭ�
ɠɭ�̯ ̝ɭɀ̯ɭɧ�ɀ̤�̤ ̸ɡʎ�ɀ̤�̯ ʎɭ�ʓˉɧ̸̤̯̝͛�ʓ̤�ɀɡɡ̸̤ɭɧ�
˝ʄ�ʓʅˉ˝̝ʓˉʅ�ɡ˝ʽ̚ɭʴʴʓˉʅ�̝ ɭ̤ɭɀ̝ɡʎ�̯ ʎɀ̯�̤ ʎ˝͕̤�
̯ʎɭ�ɧɀʽɀʅɭ�ʓ̯̤�̚ʴɀ̯ʄ˝̝ʽ̤�̚˝̤ɭ�̯˝�ɡʎʓʴɧ̝ɭˉ�
̤˝� ̯ɭɡʎ� п̝ʽ̤� ɡɀˉ� ̝̚˝̯ɭɡ̯� ̯ʎɭʓ̝� ɠ˝̯̯˝ʽ�
ʴʓˉɭ̤�Юʓ̤�ɧɭɠɀ̯ɭ�ʽʓʅʎ̯�ɭ͔ɭˉ�̤ɭɭ��̸̤̯̝ɀʴʓɀ�
̤͕ʓˉʅʓˉʅ�̯ ʎɭ�̚ ɭˉɧ̸ʴ̸ʽ�̔ ̸ɡʎ�̔ ˝̝ɭ�ʓˉ̯˝�̯ ʎɭ�
ʓˉ̯ɭ̝͔ɭˉ̯ʓ˝ˉʓ̤̯�ɡɀʽ̚�˝ʄ�˝ˉʴʓˉɭ�̤ɀʄɭ̯͛�̝ɭʅ̸
ʴɀ̯ʓ˝ˉ�͕ʓ̯ʎ�ɀ�ʽɭɧʓɀʄ̸ɭʴʴɭɧ�̸̤̚ʎ�ɠɀˉˉʓˉʅ�
ɡʎʓʴɧ̝ɭˉ�̸ˉɧɭ̝�̯ʎɭ�ɀʅɭ�˝ʄ��ʄ̝˝ʽ�ʫ˝ʓˉʓˉʅ�
̤˝ɡʓɀʴ�ʽɭɧʓɀ
Ċʎʓʴɭ� ̯ʎʓ̤�͕ʓʴʴ� ̸ʴ̯ʓʽɀ̯ɭʴ͛� ɠɭ� ɀ� ̚˝ʴʓɡ͛�

Ό̸ɭ̤̯ʓ˝ˉ�ʄ˝̝�E˝͔ɭ̝ˉʽɭˉ̯ৢয়�R�̯ʎʓˉʯ�ɀ�ʽ̸ɡʎ�
ɧɭɭ̚ɭ̝�ɧɭɠɀ̯ɭ�̄ ɭɭɧ̤�̯ ˝�ɠɭ�ʎɀɧ�ɀ̝˝̸ˉɧ�͕ ʎɀ̯�
͕ɭ�ʽɭɀˉ�ɠ͛�̤˝ɡʓɀʴ�ʽɭɧʓɀઃɠɭɡɀ̸̤ɭ�ʯʓɧ̤�
ɀ̝ɭ ઑ̯̄�̚˝̤̯ʓˉʅ�̯˝�Dɀɡɭɠ˝˝ʯ�ʴʓʯɭ�̯ʎɭ͛�͕ɭ̝ɭ�ɀ�

ਘਟાʎ̯̯̤͕͕̚ ͕ʴɭʅʓ̤ʴɀ̯ʓ˝ˉʅ˝ ͔ɀ̸"�ʴɀ̯ɭ̤̯̯ɭ͚̯ʎ̯̯̤͕͕̚ ͕ʴɭʅʓ̤ʴɀ̯ʓ˝ˉʅ˝ ͔ɀ̸"�ʴɀ̯ɭ̤̯̯ɭ͚̯
ਘਠાʎ̯̯̤͕͕̚ ͕̯ʎɭʅ̸ɀ̝ɧʓɀˉɡ˝ʽ̸̤ˉɭ͕̤ɀ̝̯ʓɡʴɭʫ̸ˉ̸̤̝ʅɭ˝ˉʅɭˉɭ̝ɀʴ͕ɀ̝ˉʓˉʅ̤˝ɡʓɀʴʽɭɧʓɀʎ̯̯̤͕͕̚ ͕̯ʎɭʅ̸ɀ̝ɧʓɀˉɡ˝ʽ̸̤ˉɭ͕̤ɀ̝̯ʓɡʴɭʫ̸ˉ̸̤̝ʅɭ˝ˉʅɭˉɭ̝ɀʴ͕ɀ̝ˉʓˉʅ̤˝ɡʓɀʴʽɭɧʓɀ
ਙਗાЮɭ��̸̤̯̝ɀʴʓɀˉ�ʅ˝͔ɭ̝ˉʽɭˉ̯�̚ʴɀˉ̤�̯˝�ɠɀˉ�̸ˉɧɭ̝̤�ʄ̝˝ʽ�̤˝ɡʓɀʴ�ʽɭɧʓɀ�̚ʴɀ̯ʄ˝̝ʽ̤��˝͔���ʎ̯̯̤͕͕̚ ͕ʎ̯̯̤͕͕̚ ͕
ɀɠɡˉɭ̯ɀ̸ˉɭ͕̤ড়ʎ˝͕̯ʎɭɀʅɭʽʓˉʓʽ̸ʽʄ˝̝̤˝ɡʓɀʴʽɭɧʓɀ͕ʓʴʴ͕˝̝ʯঢ়ɀɠɡˉɭ̯ɀ̸ˉɭ͕̤ড়ʎ˝͕̯ʎɭɀʅɭʽʓˉʓʽ̸ʽʄ˝̝̤˝ɡʓɀʴʽɭɧʓɀ͕ʓʴʴ͕˝̝ʯঢ়�੶.ɧ

ɧɭɡɀɧɭ�ɀʅ˝�ɠ̸̯�ɀ̝ɭ�̸ ̤ʓˉʅ�ɀ�̝ ɀˉʅɭ�̋ ʄ�ɧʓаɭ̝ɭˉ̯�
̚ʴɀ̯ʄ˝̝ʽ̤�ɀˉɧ�ʓˉ̤̯ɀˉ̯�ʽɭ̤̤ɀʅʓˉʅ�̤ɭ̝͔ʓɡɭ̤�
Ċɭ�ɀʴ̤˝�ˉɭɭɧ�̯˝�̯ʎʓˉʯ�ʴ˝ˉʅ�ɀˉɧ�ʎɀ̝ɧ�ɀɠ˝̸̯�
͕ʎɀ̯�̯ʎɭ�̸ˉʓˉ̯ɭˉɧɭɧ�ɡ˝ˉ̤ɭΌ̸ɭˉɡɭ̤�ʽʓʅʎ̯�
ɠɭ�˝ʄ�̸̤̚ʎʓˉʅ�ʯʓɧ̤�ʓˉ̯˝�ɧɀ̝ʯɭ̝�̝ɭɡɭ̤̤ɭ̤�˝ʄ�
̯ʎɭ�Rˉ̯ɭ̝ˉɭ̯�Rઑʽ�ɀʴ̤˝�ɡ˝ˉɡɭ̝ˉɭɧ�̯ ʎɭ�̚ ̸̸̝̤ʓ̯�
˝ʄ�ʄ˝̝ɠʓɧɧɭˉ�˝ˉʴʓˉɭ�ʄ̸̝ʓ̯�͕ʓʴʴ�ɧɭ̯ɭ̝�ʎɭʴ̚
̤ɭɭʯʓˉʅ� ɀˉɧ� ɡ˝ˉпɧʓˉʅ� ʓˉ� ̚ɀ̝ɭˉ̯̤� ͕ʎɭˉ�
̯ʎʓˉʅ̤�ɧ˝�ʅ˝�͕̝˝ˉʅ�˝ˉʴʓˉɭ
R�ɡɀˉ�̯ɭʴʴ�͛˝̸�̯ʎɀ̯�̯ʎɭ�ɭ͔ʓɧɭˉɡɭ�ɠɀ̤ɭ�ʓ̤�

̯ʎʓˉ�ɀˉɧ�̯ʎɭ�̝ɭ̤ɭɀ̝ɡʎ�͔ɭ̝͛�ʽʓ͚ɭɧ�˝ˉ�ɀʴʴ�˝ʄ�
̯ʎɭ̤ɭ�Ό̸ɭ̤̯ʓ˝ˉ̤�!̸̯�̯ʎɭ�̯ɭɭˉ̤�͕ʎ˝�ɀ̝ɭ�̯ʎɭ�
ʽ˝̤̯�̔ ɀ̝ʅʓˉɀʴʓ̤ɭɧ�ɀˉɧ�͔ ̸ʴˉɭ̝ɀɠʴɭ�̯ ˝ɧɀ͛�ɀ̝ɭ�
̯ʎɭ�̔ ˝̤̯�ɹ ʓʯɭʴ͛�̯ ˝�ɠɭ�ʓʽ̚ɀɡ̯ɭɧ�ɠ͛�̤ ̸ɡʎ�ɀ�ɠɀˉ�
�̸̝�̝ɭ̤ɭɀ̝ɡʎ�ɡʴɭɀ̝ʴ͛�̤ʎ˝͕̤�̯ʎɀ̯�mE!æRÓ�
̯ɭɭˉ̤�Dʓ̝̤̯��ɀ̯ʓ˝ˉ̤�͛˝̸̯ʎ�ɀˉɧ�̯ʎ˝̤ɭ�͕ʓ̯ʎ�
ɀ� ɧʓ̤ɀɠʓʴʓ̯͛� ʄɭɭʴ� ʽ˝̝ɭ� ɡ˝ʽʄ˝̝̯ɀɠʴɭ� ɀˉɧ�
̯ʎɭʽ̤ɭʴ͔ɭ̤�˝ˉʴʓˉɭ�̯ʎɀˉ�̯ʎɭ͛�ɧ˝�ʓˉ�̯ʎɭ�̝ɭɀʴ�
͕˝̝ʴɧ�ɀˉɧ�ɧɭ̚ɭˉɧ�̋ ˉ�̯ ɭɡʎˉ˝ʴ˝ʅ͛�̯ ˝�ɡ˝ˉˉɭɡ̯�
ɭ͚̚ʴ˝̝ɭ�ɀˉɧ�пˉɧ�̯ʎɭʓ̝�̯̝ʓɠɭ
æ˝� ɠɭ� ʎ˝ˉɭ̤̯� ɀ̤� �̸̤̯̝ɀʴʓɀઑ̤� ̝ɭʅ̸ʴɀ̯˝̝�

ʓˉ�̯ʎʓ̤�ɀ̝ɭɀ�Rઑʽ�̸̤̯̝сʴʓˉʅ�̯˝�ʅɭ̯�ʽ͛�ʎɭɀɧ�
ɀ̝˝̸ˉɧ�̯ʎɭ�ʎ˝͕એ�ʓˉ�̯ɭ̝ʽ̤�˝ʄ�̸̤ɡɡɭ̤̤ʄ̸ʴʴ͛�
ʓʽ̚ʴɭʽɭˉ̯ʓˉʅ� ̸̤ɡʎ� ɀ� ̚˝ʴʓɡ ͛� Đ̋ ̸� ̤ɭɭ� R�
ʎɀ͔ɭ�ɠɭɭˉ�͕˝̝ʯʓˉʅ�˝ˉ�ɀʅɭ�ɀ̸̤̤̝ɀˉɡɭ�ʓˉ�˝ˉɭ�
̤ʎɀ̚ɭ�˝̝�ʄ˝̝ʽ�̤ʓˉɡɭ�ড়�Rˉ�ৗ�ɭÛɀʄɭ̯͛�
ɧɭʴʓ͔ɭ̝ɭɧ�ɀˉ�ɀʅɭ͔ɭ̝ʓпɡɀ̯ʓ˝ˉ�̝˝ɀɧʽɀ̚�̯˝�
ʅ˝͔ɭ̝ˉʽɭˉ̯���̯̝ʓɀʴ�ʓ̤�ˉ˝͕�̸ˉɧɭ̝͕ɀ͛�ɀˉɧ�
Rઑ͔ɭ�ɀʴ̤˝�ʅʓ͔ɭˉ�ʓˉɧ̸̤̯̝͛�̤ ʓ͚�̔ ˝ˉ̯ʎ̤�̯ ˝�ɡ̝ɭɀ̯ɭ�
ʽɭɀˉʓˉʅʄ̸ʴ�ɡ˝ɧɭ̤�̯˝�̝̚ɭ͔ɭˉ̯�ɡʎʓʴɧ̝ɭˉ�ʄ̝˝ʽ�
ɀɡɡɭ̤̤ʓˉʅ� ̚˝̝ˉ˝ʅ̝ɀ̚ʎ͛� ɀˉɧ� ˝̯ʎɭ̝� ʎʓʅʎ
ʓʽ̚ɀɡ̯�ɡ˝ˉ̯ɭˉ̯�̸ ̚�ɀˉɧ�ɧ˝͕ˉ�̯ ʎɭ�̯ ɭɡʎ�̤ ̯ɀɡʯ�
˝ˉ�ɧɭ͔ʓɡɭ̤�̯ʎ̝˝̸ʅʎ�ɀ̚̚�̤̯˝̝ɭ̤�ʓˉ�̤ɭɀ̝ɡʎ�
ɭˉʅʓˉɭ̤� ɀˉɧ� ˝ˉ� ̤˝ɡʓɀʴ� ʽɭɧʓɀ� !̸̯� ̸ˉ̯ʓʴ�
̯ʎɭ̤ɭ�ʄ̸ˉɧɀʽɭˉ̯ɀʴ�ɀʅɭɀ̸̤̤̝ɀˉɡɭ�̯ɭɡʎˉ˝ʴ˝
ʅʓɭ̤�ɀˉɧ�ɀ̤̤˝ɡʓɀ̯ɭɧ�̤ɀʄɭʅ̸ɀ̝ɧ̤�ɀ̝ɭ�ʓˉ�̚ʴɀɡɭ�

https://www.legislation.gov.au/C2021A00076/latest/text
https://www.theguardian.com/us-news/article/2024/jun/17/surgeon-general-warning-social-media
https://www.abc.net.au/news/2024-11-08/how-the-age-minimum-for-social-media-will-work/104571790
https://www.abc.net.au/news/2024-11-08/how-the-age-minimum-for-social-media-will-work/104571790
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ʓʽ̚ʴɭʽɭˉ̯ɀ̯ʓ˝ˉ�ɀˉɧ�ɭˉʄ˝̝ɡɭʽɭˉ̯�̋ ʄ�̤ ̸ɡʎ�ɀ�
ɠɀˉ�͕ʓʴʴ�ɠɭ�͔ʓ̸̝̯ɀʴʴ͛�ʓʽ̚˝̤̤ʓɠʴɭৢৡ

Or water safety awareness
Юɭ� ɠɭ̤̯� ɀˉɀʴ˝ʅ͛� R� ɡɀˉ� ʅʓ͔ɭ� ̯˝� ͛˝̸� ʓˉ�
̯ɭ̝ʽ̤�˝ʄ�ɀ�̝ɭɡ˝ʽʽɭˉɧɭɧ�ɀ̝̚̚˝ɀɡʎ�̤̯ɀ̝̯̤�
͕ʓ̯ʎ� ɀˉ˝̯ʎɭ̝�Ċ�͕ɀ̯ɭ̝� ̤ɀʄɭ̯͛� ɀ͕ɀ̝ɭˉɭ̤̤�
�̸̤̯̝ɀʴʓɀ�ʎɀ̤�ɠ̸ʓʴ̯�ɀˉɧ�ɭ͚ɡɭʴʴɭɧ� ʓˉ�͕ɀ̯ɭ̝�
̤ɀʄɭ̯͛�˝͔ɭ̝�̯ʎɭ�̚ɀ̤̯�̤ɭ͔ɭ̝ɀʴ�ɧɭɡɀɧɭ̤�˝оɭˉ�
ʓˉ�̝ɭ̤̚˝ˉ̤ɭ�̯˝�̯̝ɀʅʓɡ�ɡʓ̝ɡ̸ʽ̤̯ɀˉɡɭ̤ઃɀˉɧ�
̯ʎʓ̤� ʎɀ̤� ʓʽ̚˝̝̯ɀˉ̯� ʴɭ̤̤˝ˉ̤� ʄ˝̝� ̸̤ɡɡɭ̤̤ʄ̸ʴ�
ɀ̝̚̚˝ɀɡʎɭ̤�̯˝͕ɀ̝ɧ̤�˝ˉʴʓˉɭ�̤ɀʄɭ̯ ͛�Rˉ�̤ʎ˝̝̯�
͕ɭ�ʄɭˉɡɭ�̚ ˝˝ʴ̤�ɀˉɧ�͕ ɭ�ɠɀɡʯ�̯ ʎɭ̤ɭ�̝ ̸ʴɭ̤�͕ ʓ̯ʎ�
ɭˉʄ˝̝ɡɭʽɭˉ̯�ɠ̸̯�͕ ɭ�ɧ˝�̄ ˝̯�̯ ̝͛�̯ ˝�ʄɭˉɡɭ�̯ ʎɭ�
ɭˉ̯ʓ̝ɭ�˝ɡɭɀˉ��ˉ�˝̸̝�ɠɭɀ̸̯ʓʄ̸ʴ�ɠɭɀɡʎɭ̤�͕ɭ�
̝̚˝̯ɭɡ̯�̋ ̸̝�ɡʓ̯ʓͥɭˉ̤�ʄ̝˝ʽ�ɀ�͛ ˝̸ˉʅ�ɀʅɭ�̯ ɭɀɡʎ
ʓˉʅ�̯ʎɭʽ�̯˝�̤͕ʓʽ�̯˝�̤̯ɀ͛�ɠɭ̯͕ɭɭˉ�̯ʎɭ�рɀʅ̤�
ɀˉɧ�̝ɭɡ˝ʅˉʓ̤ɭ�̝ʓ̤̚�̯˝�ɀ͔˝ʓɧ�ɧɀˉʅɭ ̝�Ċɭ�ɀʴ̤˝�
̸̯̚�ʓˉ�̤ʎɀ̝ʯ�ˉɭ̯̤�̯˝�̝̚˝̯ɭɡ̯�ʄ̝˝ʽ�̝̚ɭɧɀ̯˝̝̤�
̯ʎɀ̯�̔ ʓʅʎ̯�ɠɭ�ɹ ̸̝ʯʓˉʅ�ʫ̸̤̯�ɠɭˉɭɀ̯ʎ�̯ ʎɭ�͕ ɀ̯ɭ ̝�
!̸̯�̄ ˝�̔ ɀ̯̯ɭ̝�ʎ˝͕�͕ ɭʴʴ�͕ ɭ�̚ ̝ɭ̚ɀ̝ɭ�̋ ̸̝�ʯʓɧ̤�
͕ɭ�̤ ̯ʓʴʴ�ʯɭɭ̚�ɀ�ɡʴ˝̤ɭ�ɭ͛ɭ�̋ ˉ�̯ ʎɭʽ�ʓˉ�̯ ʎɭ�͕ ɀ̯ɭ̝�
ɠɭɡɀ̸̤ɭ�͕ɭ�͕ɭʴʴ�̸ˉɧɭ̝̤̯ɀˉɧ�̯ʎɭ�ɧɀˉʅɭ̝̤
Ċɭ�̤ʎ˝̸ʴɧ�ɠɭ�̸̤ʓˉʅ�̯ʎɭ�̤ɀʽɭ�̚ʎʓʴ˝̤˝̚ʎ͛�

˝ˉʴʓˉɭ�Ċɭ�̄ ɭɭɧ�̯ ˝�ɭˉ̸̤̝ɭ�̋ ̸̝�ʯʓɧ̤�ʎɀ͔ɭ�̯ ʎɭ�
ɡ˝ˉпɧɭˉɡɭ�ɀˉɧ�ɧʓʅʓ̯ɀʴ�ɹ ʓ̯ɭ̝ɀɡ͛�̯ ʎɭ͛�̄ ɭɭɧ�̯ ˝�
ˉɀ͔ʓʅɀ̯ɭ�̯ʎɭ�˝ˉʴʓˉɭ�ɡ̸̝̝ɭˉ̯̤�̤ɀʄɭʴ ͛�͕ʎʓʴɭ�
̯ɭɀɡʎʓˉʅ�̯ʎɭʽ�ʎ˝͕�̯˝�̤̚˝̯�̯ʎɭ�ɧɀˉʅɭ̝˝̸̤�
ɀʴʅ˝̝ʓ̯ʎʽʓɡ� ̝ʓ̤̚� ɀˉɧ� ʴ̸̝ʯʓˉʅ� ̝̚ɭɧɀ̯˝̝̤�
Ñɀ̝ɭˉ̯̤�̤ʎ˝̸ʴɧ�ɀɡ̯�ɀ̤�̯ʎɭ�ɧʓʅʓ̯ɀʴ�ʴʓʄɭʅ̸ɀ̝ɧ̤�
ʯɭɭ̚ʓˉʅ�ɀ�ɡʴ˝̤ɭ�ɭ͛ɭ�˝ˉ�˝̸̝�ʯʓɧ̤�͕ʎʓʴɭ�̤̯ʓʴʴ�
ɀʴʴ˝͕ʓˉʅ�̯ ʎɭʽ�̯ ˝�ɧʓ̚�̯ ʎɭʓ̝�̯ ˝ɭ̤�ʓˉ�̯ ʎɭ�̋ ɡɭɀˉ�
�ˉɧ�̋ ̸̝�ɭ͚̯ɭˉ̤ʓ͔ɭ�̚ ɀ̝ɭˉ̯�ɡ˝ˉ̯ɭˉ̯�̋ ˉ�ʎ̯̯̤̚ʎ̯̯̤̚
͕͕ ͕ɭ̤ɀʄɭ̯ ͛ʅ˝ ͔ɀ̸͕͕ ͕ɭ̤ɀʄɭ̯ ͛ʅ˝ ͔ɀ̸ৢৢ�ʎɭʴ̤̚�ɭʽ̚˝͕ɭ̝�̚ɀ̝
ɭˉ̯̤�̯˝�ɧ˝�ʫ̸̤̯�̯ʎɀ̯

ਙਘા�̸̤̯̝ɀʴʓɀˉ�̚ɀ̝ʴʓɀʽɭˉ̯ɀ̝͛�ʓˉΌ̸ʓ̝͛�̤̯˝̤̚�̤ʎ˝̝̯�˝ʄ�ɠɀɡʯʓˉʅ�̤˝ɡʓɀʴ�ʽɭɧʓɀ�ɠɀˉ�ʄ˝̝�̸ˉɧɭ̝̤�̤ɭɭ�ʎ̯̯̤͕͕̚ ͕ʎ̯̯̤͕͕̚ ͕
ɀ̚ʎʅ˝ ͔ɀ̸Ñɀ̝ʴʓɀʽɭˉ̯ɀ̝͛ઈ!̸̤ʓˉɭ̤̤æɀɠʴɭɧઈ(˝ɡ̸ʽɭˉ̯̤ড়ɀ̚ʎʅ˝ ͔ɀ̸Ñɀ̝ʴʓɀʽɭˉ̯ɀ̝͛ઈ!̸̤ʓˉɭ̤̤æɀɠʴɭɧઈ(˝ɡ̸ʽɭˉ̯̤ড়�੶.ɧ
ਙਙાʎ̯̯̤͕͕̚ ͕ɭ̤ɀʄɭ̯ ͛ʅ˝ ͔ɀ̸̚ɀ̝ɭˉ̯̤ʎ̯̯̤͕͕̚ ͕ɭ̤ɀʄɭ̯ ͛ʅ˝ ͔ɀ̸̚ɀ̝ɭˉ̯̤
ਙਚાʎ̯̯̤̚ɠɭɡ˝ˉˉɭɡ̯ɭɧɭ̤ɀʄɭ̯ ͛ʅ˝ ͔ɀ̸ʎ̯̯̤̚ɠɭɡ˝ˉˉɭɡ̯ɭɧɭ̤ɀʄɭ̯ ͛ʅ˝ ͔ɀ̸

Юɭ�͕˝̝ʴɧઑ̤ �п̝̤̯�˝ˉʴʓˉɭ�̤ɀʄɭ̯͛�̝ɭʅ̸ʴɀ̯˝̝
Юʓ̤�ˉ˝͕�ʴɭɀɧ̤�̸̤�̯˝�why�ɭÛɀʄɭ̯͛�͕ɀ̤�̤̯˝˝ɧ�
̸̚�ɀ̤�̯ʎɭ�͕˝̝ʴɧઑ̤�п̝̤̯�˝ˉʴʓˉɭ�̤ɀʄɭ̯͛�̝ɭʅ̸ʴɀ
̯˝̝�ʓˉ��ɀˉɧ�ʎ˝͕�͕ɭ�ɀ̝̚̚˝ɀɡʎ�̯ʎʓ̤�͕˝̝ʯ�
�̤�͛˝̸�ɡɀˉ�ʓʽɀʅʓˉɭ�̯ʎɭ̝ɭ�͕ɀ̤�ˉ˝�̚ʴɀ͛ɠ˝˝ʯ�
ɀ͔ɀʓʴɀɠʴɭ� ʄ˝̝� ˝ˉʴʓˉɭ� ̤ɀʄɭ̯͛� ̝ɭʅ̸ʴɀ̯ʓ˝ˉ� ̤˝�
͕ɭઑ͔ɭ�ʎɀɧ�̯˝�пʴʴ�ʓˉ�̯ʎɭ�̚ɀʅɭ̤�ɀ̤�͕ɭઑ͔ɭ�ʅ˝ˉɭ�
ɀʴ˝ˉʅ�Rˉ�̤ ˝ʽɭ�ɡɀ̤ɭ̤�͕ ɭઑ͔ɭ�ʎɀɧ�̯ ˝�͕ ̝ʓ̯ɭ�̯ ʎɭ�
̚ʴɀ͛ɠ˝˝ʯ

Prevention
�̸̝�ɀ̝̚̚˝ɀɡʎ�ɀˉɧ�ʽ˝ɧɭʴ�ʓ̤�ʽ̸ʴ̯ʓ̝̚˝ˉʅɭɧ�
ɠɭʅʓˉˉʓˉʅ� ͕ʓ̯ʎ� Prevention� Ю̝˝̸ʅʎ� ˝̸̝�
̝ɭ̤ɭɀ̝ɡʎ�ɭɧ̸ɡɀ̯ʓ˝ˉ�ɀˉɧ�ɀ͕ɀ̝ɭˉɭ̤̤̝ɀʓ̤ʓˉʅ�
̝̚˝ʅ̝ɀʽ̤� ͕ɭ� ̤̯̝ʓ͔ɭ� ̯˝� ̝̚ɭ͔ɭˉ̯� ˝ˉʴʓˉɭ�
ʎɀ̝ʽ̤�ʄ̝˝ʽ�ʎɀ̚̚ɭˉʓˉʅ� ʓˉ�̯ʎɭ�п̝̤̯�̚ʴɀɡɭ�
Юɭ̤ɭ�̤̯ɀ̝̯�ʓˉ�̯ʎɭ�ɭɀ̝ʴ͛�͛ɭɀ̝̤�ɀ̤�ঢ়�˝ʄ�ʯʓɧ̤�
ʎɀ͔ɭ�ɀɡɡɭ̤̤�̯˝�ɀ�ɧʓʅʓ̯ɀʴ�ɧɭ͔ʓɡɭ�ɠ͛�̯ʎɭ�ɀʅɭ�
˝ʄ��ɀʴʴ�̯ʎɭ�͕ɀ͛�̯˝�˝͔ɭ̝̤�̯ʎ̝˝̸ʅʎ�˝̸̝�
!ɭ�"˝ˉˉɭɡ̯ɭɧ�̝̚˝ʅ̝ɀʽৢৣ But meaningful 
ɀˉɧ�ʴɀ̤̯ʓˉʅ�̤˝ɡʓɭ̯ɀʴ�ɡʎɀˉʅɭ�̯ɀʯɭ̤�̯ʓʽɭ�ɀˉɧ�
̸ˉ̯ʓʴ�̯ʎɭˉ��̸̤̯̝ɀʴʓɀˉ̤�̸̤аɭ̝ʓˉʅ�ʎɀ̝ʽ�͕ʓʴʴ�
ɡ˝ˉ̯ʓˉ̸ɭ�̯˝�̝ɭɀɡʎ�˝̸̯�̯˝�̸̤�ʄ˝̝�ʎɭʴ̚

Protection
Юʓ̤�ʓ̤�͕ʎɭ̝ɭ�˝̸̝�Protective�̚˝͕ɭ̝̤�ɡ˝ʽɭ�ʓˉ�
íˉɧɭ̝��̸̤̯̝ɀʴʓɀઑ̤��ˉʴʓˉɭ�Ûɀʄɭ̯͛��ɡ̯�ɭÛɀʄɭ̯͛�
˝̚ɭ̝ɀ̯ɭ̤�̤ɭ͔ɭ̝ɀʴ�͕˝̝ʴɧп̝̤̯�̤ɡʎɭʽɭ̤�̯˝�̝̚˝
̯ɭɡ̯��̸̤̯̝ɀʴʓɀˉ̤�˝ˉʴʓˉɭ�R�̯˝̸ɡʎɭɧ�˝ˉ�̯ʎɭ̤ɭ�
ʓ̸̤̤ɭ̤�ɭɀ̝ʴʓɭ̝�ɠ̸̯�̯ʎɭ̤ɭ�ʓˉɡʴ̸ɧɭ�˝̸̝�ɡʎʓʴɧ�
ɡ͛ɠɭ̝ɠ̸ʴʴ͛ʓˉʅ� ̤ɡʎɭʽɭ� ˝̸̝� ̤ɭ̝ʓ˝̸̤� ɀɧ̸ʴ̯�
ɡ͛ɠɭ̝ɀɠ̸̤ɭ�̤ɡʎɭʽɭ�ɀˉɧ�˝̸̝�ʓʽɀʅɭɠɀ̤ɭɧ�
ɀɠ̸̤ɭ�̤ɡʎɭʽɭ�Ю̝˝̸ʅʎ�̯ʎɭ̤ɭ�ɡ˝ʽ̚ʴɀʓˉ̯̤
ɠɀ̤ɭɧ� ̝ɭʅ̸ʴɀ̯˝̝͛� ̤ɡʎɭʽɭ̤� ͕ɭ� ̸̤̚̚˝̝̯�
ʓˉɧʓ͔ʓɧ̸ɀʴ̤�ʓˉ�̯ʎɭ�ʅ̝ʓ̚�˝ʄ�̚ɭ̝̤˝ˉɀʴ�˝ˉʴʓˉɭ�
ɡ̝ʓ̤ɭ̤�ɠ͛�ɡ˝ʽ̚ɭʴʴʓˉʅ�̤ ˝ɡʓɀʴ�̔ ɭɧʓɀ�̚ ʴɀ̯ʄ˝̝ʽ̤�
ɀˉɧ� ͕ɭɠ̤ʓ̯ɭ̤� ̯˝� ̯ɀʯɭ� ɧ˝͕ˉ� ɀɠ̸̤ʓ͔ɭ� ɀˉɧ�

https://www.esafety.gov.au/
https://www.esafety.gov.au/
https://www.aph.gov.au/Parliamentary_Business/Tabled_Documents/8267
https://www.aph.gov.au/Parliamentary_Business/Tabled_Documents/8267
https://www.esafety.gov.au/parents
https://beconnected.esafety.gov.au
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ʎɀ̝ʽʄ̸ʴ� ɡ˝ˉ̯ɭˉ̯�Ċɭ� ɀʴ̤˝� ʎɀ͔ɭ� ̝ɭʽɭɧʓɀʴ�
̚˝͕ɭ̝̤�̯ʎɀ̯�̯ɀ̝ʅɭ̯�ɠ˝̯ʎ�̚ɭ̝̚ɭ̯̝ɀ̯˝̝̤�ɀˉɧ�
̚ʴɀ̯ʄ˝̝ʽ̤�Rˉ�ʽ͛�ɭ̤̯ʓʽɀ̯ʓ˝ˉ�̯ʎʓ̤�ʓ̤�˝ˉɭ�˝ʄ�
̯ʎɭ�ʽ˝̤̯�̸ˉʓΌ̸ɭ�ɀˉɧ�ʓʽ̚˝̝̯ɀˉ̯�ʄ̸ˉɡ̯ʓ˝ˉ̤�
͕ɭ�ʎɀ͔ɭઃ͕ɭ�̤ɭ̝͔ɭ�ɀ̤�ɀ�̤ɀʄɭ̯͛�ˉɭ̯�ɀˉɧ�ɡɀˉ�
̝ɭʽɭɧʓɀ̯ɭ�ʎɀ̝ʽ�Ό̸ʓɡʯʴ͛�͕ ʎɭˉ�̯ ʎɭ�̚ ʴɀ̯ʄ˝̝ʽ̤�
ʄɀʓʴ�̯˝�ɀɡ̯

Proactive and systemic change
�̸̝� ɧɀʓʴ͛� ɭˉʅɀʅɭʽɭˉ̯� ͕ʓ̯ʎ� �̸̤̯̝ɀʴʓɀˉ̤�
ʅʓ͔ɭ̤� ̸̤� ʓˉ̤ʓʅʎ̯̤� ʓˉ̯˝� ɡ˝ˉɡɭ̝ˉʓˉʅ� ˝ˉʴʓˉɭ�
̯̝ɭˉɧ̤�ɀˉɧ�ɀʴ̤˝�̝̚˝͔ʓɧɭ̤�̸̤�ɀʽ̚ʴɭ�ɭ͔ʓɧɭˉɡɭ�
˝ʄ� ͕ʎɭ̝ɭ� ̯ʎɭ� ɡ˝ʽ̚ɀˉʓɭ̤� ɀ̝ɭ� ʄɀʓʴʓˉʅ� ɀ̯� ɀ�
̤̤̯͛ɭʽ̤� ɀˉɧ� ̝̚˝ɡɭ̤̤� ʴɭ͔ɭʴ� Rઑʴʴ� ̯˝̸ɡʎ� ˝ˉ�
˝̸̝�̤̤̯͛ɭʽʓɡ�̚˝͕ɭ̝̤�ɀ̝˝̸ˉɧ�̯̝ɀˉ̤̚ɀ̝ɭˉɡ ͛�
ɡ˝ɧɭ̤�ɀˉɧ�̤̯ɀˉɧɀ̝ɧ̤�ʓˉ�ɀ�ɠʓ̯�ɠ̸̯�R�͕ɀˉ̯ɭɧ�
̯˝�̯˝̸ɡʎ�̸̚˝ˉ�˝̸̝�̯ʎʓ̝ɧ�̚ʓʴʴɀ ̝�Proactive 
and systemic changeએ�͕ ʎʓɡʎ�ʓ̤�̄ ˝̯�ɭˉ̤ʎ̝ʓˉɭɧ�
ʓˉ�˝̸̝�ʴɭʅʓ̤ʴɀ̯ʓ˝ˉ�ɠ̸̯�ʓ̤�ɡ̝ʓ̯ʓɡɀʴ�̯˝�ɠɭʓˉʅ�ɀˉ�
ɀˉ̯ʓɡʓ̚ɀ̯˝̝͛�̝ɭʅ̸ʴɀ̯˝̝�ɀˉɧ�ʓˉ�̤ʎʓоʓˉʅ�̯ʎɭ�
ɠ̸̝ɧɭˉ�˝ʄ�̤ɀʄɭ̯͛�ɠɀɡʯ�˝ˉ̯˝�̯ʎɭ�̚ʴɀ̯ʄ˝̝ʽ̤�
̯ʎɭʽ̤ɭʴ͔ɭ̤

Safety by Design
iɭ͛�̯˝�̯ʎʓ̤�ʓ̤�̯ʎɭ�Ûɀʄɭ̯͛�ɠ͛�(ɭ̤ʓʅˉ�ʓˉʓ̯ʓɀ
tiveৢ�ɭÛɀʄɭ̯͛�ʴɀ̸ˉɡʎɭɧ�ʓˉ�ড়�̤˝ʽɭ̯ʎʓˉʅ�
͕ɭ�ɧʓɧ�with�̝ɀ̯ʎɭ̝�̯ʎɀˉ�to�̯ʎɭ�ʓˉɧ̸̤̯̝ ͛�Ċɭ�
ʎɀ͔ɭ�̯ ˝�ɠɭ�̝ ɭɀʴʓ̤̯ʓɡ�̯ ʎɀ̯�͕ ɭ�͕ ʓʴʴ�̄ ɭ͔ɭ̝�ɀ̝̝ɭ̤̯�
˝̝�̝ɭʅ̸ʴɀ̯ɭ�˝̸̝�͕ɀ͛�˝̸̯�˝ʄ�˝ˉʴʓˉɭ�ʎɀ̝ʽ̤�̤˝�
͕ɭ�̯ʎ˝̸ʅʎ̯�ʓ̯�̝ɭɀ̤˝ˉɀɠʴɭ�ʄ˝̝�ɡ˝ʽ̚ɀˉʓɭ̤�̯˝�
ɀ̤̤ɭ̤̤�̝ʓ̤ʯ̤�̸̚ʄ̝˝ˉ̯�̸ˉɧɭ̝̤̯ɀˉɧ�ʎ˝͕�̯ʎɭ�
ʎɀ̝ʽ̤� ʽɀˉʓʄɭ̤̯� ɀʅɀʓˉ̤̯� ̯ʎɭʓ̝� ̸̤ɭ̝̤� ɀˉɧ�
ʓˉɡ˝̝̚˝̝ɀ̯ɭ�̤ɀʄɭ̯͛�ʓˉ̯˝�ɭ͔ɭ̝͛�ɀ̤̚ɭɡ̯�˝ʄ�ʎ˝͕�
̯ʎɭ͛�ɧɭ̤ʓʅˉ�ɧɭ͔ɭʴ˝̚�ɀˉɧ�ɧɭ̚ʴ˝͛�̯ ʎɭʓ̝�̚ ̝˝ɧ
̸ɡ̯̤�ɀˉɧ�̤ɭ̝͔ʓɡɭ̤

ਙਛાʎ̯̯̤͕͕̚ ͕ɭ̤ɀʄɭ̯ ͛ʅ˝ ͔ɀ̸ʓˉɧ̸̤̯̝̤͛ɀʄɭ̯͛ɠ͛ɧɭ̤ʓʅˉʎ̯̯̤͕͕̚ ͕ɭ̤ɀʄɭ̯ ͛ʅ˝ ͔ɀ̸ʓˉɧ̸̤̯̝̤͛ɀʄɭ̯͛ɠ͛ɧɭ̤ʓʅˉ
ਙਜાD̝˝ʽ�(ɭɡɭʽɠɭ̝��ঢ়�̯ʎɭ�̤̯ɀ̯ɭ�˝�ĉʓɡ̯˝̝ʓɀ�ɠɭɡɀʽɭ�̯ʎɭ�п̝̤̯�ʫ̸̝ʓ̤ɧʓɡ̯ʓ˝ˉ�ʓˉ�̯ʎɭ�͕˝̝ʴɧ�̯˝�ʽɀʯɭ�͕ɭɀ̝ʓˉʅ�˝ʄ�
̤ɭɀ̯ɠɭʴ̯̤�ʽɀˉɧɀ̯˝̝͛�͕ʎʓʴɭ�̯̝ɀ͔ɭʴʴʓˉʅ�ʓˉ�ɀ�ɡɀ ̝�D̝˝ˉ̯�̤ɭɀ̯ɠɭʴ̯̤�ʎɀɧ�ɠɭɭˉ�ʽɀˉɧɀ̯˝̝͛�ʓˉ�ɀʴʴ�ɡɀ̝̤�̤˝ʴɧ�ʓˉ��̸̤̯̝ɀʴʓɀ�
̤ʓˉɡɭ�fɀˉ̸ɀ̝͛��ঢ়ঢ়�ʎ̯̯̤͕͕̚ ͕ɡɀ̝̤ɀʴɭ̤ɡ˝ʽɀ̸ɭɧʓ̯˝̝ʓɀʴɧɭ̯ɀʓʴ̤ɠ̸ɡʯʴɭɧ̯˝ʎʓ̤̯˝̝͛ৗʎ̯̯̤͕͕̚ ͕ɡɀ̝̤ɀʴɭ̤ɡ˝ʽɀ̸ɭɧʓ̯˝̝ʓɀʴɧɭ̯ɀʓʴ̤ɠ̸ɡʯʴɭɧ̯˝ʎʓ̤̯˝̝͛ৗ�੶.ɧ

Victoria’s 1970 seat-belt legislation
Юɭ�ɠɭ̤̯�͕ ɀ͛�̯ ˝�ɭ͚̚ʴɀʓˉ�̯ ʎʓ̤�ɀ̝̚̚˝ɀɡʎ�R�ʎɀ͔ɭ�
ʄ˝̸ˉɧ�ʓ̤�̯ʎ̝˝̸ʅʎ�̝ɭɀʴ͕˝̝ʴɧ�ɀˉɀʴ˝ʅʓɭ̤�Rઑʽ�
ʅ˝ʓˉʅ�̯ ˝�̯ ɀʯɭ�͛ ˝̸�ɠɀɡʯ�ɭ͔ɭˉ�ʄ̸̝̯ʎɭ̝ઃʽ˝̝ɭ�
̯ʎɀˉ�ɀ�ʎɀʴʄ�ɡɭˉ̸̯̝͛ઃ̯˝�̝ɭʽʓˉɧ�͛˝̸�˝ʄ�ɀ�
͛˝̸ˉʅ� �ʽɭ̝ʓɡɀˉ� ʴɀ͕͛ɭ̝� ˉɀʽɭɧ� Ôɀʴ̚ʎ�
�ɀɧɭ ̝�͕ʎ˝�ɠɭʅɀˉ�̸̚ɠʴʓɡʴ͛�Ό̸ɭ̤̯ʓ˝ˉʓˉʅ�ɡɀ̝�
ʽɀʯɭ̝̤ઑ� ɀɡɡ˝̸ˉ̯ɀɠʓʴʓ̯͛� ʄ˝̝� ̯̝ɀдɡ� ʄɀ̯ɀʴʓ
̯ʓɭ̤�ɡ̝ʓ̯ʓɡɀʴʴ͛�ɭ͚ɀʽʓˉʓˉʅ�̯ʎɭ�ʓˉ̯ɭ̝̤ɭɡ̯ʓ˝ˉ�
ɠɭ̯͕ɭɭˉ�͔ ɭʎʓɡʴɭ�ɧɭ̤ʓʅˉ�ɀˉɧ�ɀ�ɹ ɀɡʯ�̋ ʄ�ɭʽɠɭɧ
ɧɭɧ�̤ ɀʄɭ̯͛�ʄɭɀ̸̯̝ɭ̤�ɹ ʓʯɭ�̯ ʎɭ�ʎ̸ʽɠʴɭ�̤ ɭɀ̯ɠɭʴ̯�
Mʓ̤�ʓɧɭɀ̤�ɡ̸ʴʽʓˉɀ̯ɭɧ�ʓˉ�ɀ�ɠ˝˝ʯ�ɡɀʴʴɭɧ�ïʓˮȊɎȷ�
at Any Speedઃɀˉɧ�̯ʎʓ̤�ʴɭɧ�̯˝�ɀ�ˉɭ͕�ɭ̝ɀ�˝ʄ�
ɀ̸̯˝ʽ˝ɠʓʴɭ�̝ ɭʅ̸ʴɀ̯ʓ˝ˉ�̤ ̯ʓʴʴ�ʅ̸ʓɧɭɧ�̯ ˝ɧɀ͛�ɠ͛�
international standards.
Ñ̝ɭɧʓɡ̯ɀɠʴ ͛�ɀ̯�̯ ʎɭ�̯ ʓʽɭ�̯ ʎɭ�ɀ̸̯˝�ʓˉɧ̸̤̯̝͛�

͔ɭʎɭʽɭˉ̯ʴ͛�̸̤̚ʎɭɧ�ɠɀɡʯ�Юɭ͛�ɧʓɧ ઑ̯̄�͕ɀˉ̯�
̯˝� ʓˉ͔ɭ̤̯� ʓˉ�̤ɭɀ̯ɠɭʴ̯̤�˝̝�ɀˉ͛�˝̯ʎɭ̝�̤ɀʄɭ̯͛�
ʄɭɀ̸̯̝ɭ̤�ɠɭʴʓɭ͔ʓˉʅ�̯ʎɭ�˝ˉʅ˝ʓˉʅ�ɡ˝̤̯̤�͕˝̸ʴɧ�
ɠɭ�̝̚˝ʎʓɠʓ̯ʓ͔ɭ�ɀˉɧ�͕˝̸ʴɧ�̤̯ʓрɭ�ɠ˝̯ʎ�̝̚˝ʄ
ʓ̯̤�ɀˉɧ�ɀ̸̯˝ʽ˝̯ʓ͔ɭ�ʓˉˉ˝͔ɀ̯ʓ˝ˉ��ʄ�ɡ˝̸̝̤ɭ�
̯˝ɧɀ͛�͕ɭ�ʯˉ˝͕�̯ʎɭ�̤ɭɀ̯ɠɭʴ̯�ɀʴ˝ˉɭ�ʎɀ̤�̤ɀ͔ɭɧ�
ʽʓʴʴʓ˝ˉ̤�˝ʄ�ʴʓ͔ɭ̤�ɀˉɧ�͕ɭ�̯ɀʯɭ�ʄ˝̝�ʅ̝ɀˉ̯ɭɧ�
̯ʎɀ̯�ɭ͔ɭ̝͛�ɡɀ̝�ʓ̤�ˉ˝͕�ɠ̝ʓʽʽʓˉʅ�͕ʓ̯ʎ�ʴʓʄɭ
̤ɀ͔ʓˉʅ�̯ɭɡʎˉ˝ʴ˝ʅʓɭ̤�̯ʎɀ̯�ɀ̝ɭ�ɠ̸ʓʴ̯�ʓˉઃʴʓʯɭ�
ɀʓ̝ɠɀʅ̤�ɀˉɧ�ɀˉ̯ʓʴ˝ɡʯ�ɠ̝ɀʯɭ̤�Rˉ�ʄɀɡ̯�̯˝ɧɀ ͛�
ɡɀ̝�ʽɀˉ̸ʄɀɡ̸̯̝ɭ̝̤�ɧʓаɭ̝ɭˉ̯ʓɀ̯ɭ�̯ʎɭʽ̤ɭʴ͔ɭ̤�
ʓˉ�̯ ʎɭ�̔ ɀ̝ʯɭ̯̚ʴɀɡɭ�ɠɀ̤ɭɧ�̋ ˉ�̯ ʎɭʓ̝�̤ ɀʄɭ̯͛�̝ ɀ̯
ʓˉʅ̤�ɀˉɧ�ɡ˝ˉ̸̤ʽɭ̝̤�̯ɀʯɭ�ˉ˝̯ɭ�Ñ̝˝˝ʄ�̯ʎɀ̯�
̤ɀʄɭ̯͛�̤ɭʴʴ̤
Đɭ̯�ɧɭ̤̚ʓ̯ɭ�̯ʎɭ�ɀ̚̚ɭɀʴ�̯˝�ɡ˝ˉ̸̤ʽɭ̝̤�ɀˉɧ�

̯˝�̤ɭ̝ʓ˝̸̤�ʎɀ̝ʽ̤�̝ɭɧ̸ɡ̯ʓ˝ˉ�ʓ̯�̯˝˝ʯ�ʴɭʅʓ̤ʴɀ
̯ʓ͔ɭ�ɠ˝ɧʓɭ̤�ɀ̝˝̸ˉɧ�̯ ʎɭ�͕ ˝̝ʴɧ�̯ ˝�ɡ˝ʽ̚ɭʴ�̯ ʎɭ�
ɭʽɠɭɧɧʓˉʅ�̋ ʄ�̤ ɭɀ̯ɠɭʴ̯̤�ʓˉ̯˝�ɡɀ̝̤�ʄ˝̝�̯ ʎɭ̤ɭ�̯ ˝�
ɠɭɡ˝ʽɭ�̤̯ɀˉɧɀ̝ɧ�ʄɀ̝ɭৢ�Юɭ̝ɭ�ɀ̝ɭ�ɡɭ̝̯ɀʓˉʴ͛�
ɀ�̄ ̸ʽɠɭ̝�̋ ʄ�ɡ˝ʽ̚ɀ̝ʓ̤˝ˉ̤�͕ ɭ�ɡɀˉ�ɧ̝ɀ͕�ʎɭ̝ɭ�

https://www.esafety.gov.au/industry/safety-by-design
https://www.carsales.com.au/editorial/details/buckled-to-history-21137/
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͕ʓ̯ʎ�̯ʎɭ�ɡ̸̝̝ɭˉ̯�̤̯ɀ̯ɭ�˝ʄ�̯ɭɡʎˉ˝ʴ˝ʅ͛�̝ɭʅ̸ʴɀ
tion.
R�ɠɭʴʓɭ͔ɭ�͕ ɭ�ɀ̝ɭ�ʄɀ̤̯�ɀ̝̚̚˝ɀɡʎʓˉʅ�̯ ʎɭ�̯ ɭɡʎ�

ʓˉɧ̸̤̯̝͛ઑ̤�̤ɭɀ̯ɠɭʴ̯�ʽ˝ʽɭˉ̯એઃɀˉɧ�ˉ˝̯�ɀ�
ʽ˝ʽɭˉ̯�̯˝˝�̤˝˝ˉ�ɀ̤�ɀ�ˉɭ͕�ʓˉɧ̸̤̯̝͛�̝ɀɡɭ�
ʎɀ̤�ɠɭʅ̸ˉ�̯˝�ɠ̝ʓˉʅ��R�̯˝�̯ʎɭ�ʽɀ̤̤ɭ̤�ɀˉɧ�̯˝�
ɠɭ�̯ʎɭ�п̝̤̯�̯˝�ɡ˝ʴ˝ˉʓ̤ɭ�̯ʎɭ�ʽɭ̯ɀ͔ɭ̝̤ɭએ�!̸̯�
ʎʓ̤̯˝̝͛�̤ʎ˝͕̤�̸̤�̯ʎɀ̯�ʓ̯ઑ̤�̸ˉʴʓʯɭʴ͛�ɡ˝ʽ̚ɀ
ˉʓɭ̤�͕ʓʴʴ�ʽɀʯɭ�̯ʎʓ̤�ʓʽ̚˝̝̯ɀˉ̯�̯̝ɀˉ̤ʓ̯ʓ˝ˉ�̯˝�
̤ɀʄɭ̯͛п̝̤̯�̯ɭɡʎˉ˝ʴ˝ʅ͛�͔˝ʴ̸ˉ̯ɀ̝ʓʴ͛ઃ̤ʎʓˉ͛�
ˉɭ͕� ʅɀɧʅɭ̯̤� ̯ʎɀ̯� ̚ʴɭɀ̤ɭ� ɡ˝ˉ̸̤ʽɭ̝̤� ɀˉɧ�
̤ɭɡ̸̝ʓˉʅ�п̝̤̯ʽ˝͔ɭ̝�ʽɀ̝ʯɭ̯�̤ʎɀ̝ɭ�ʓ̤�̚ʴɭɀ̤
ʓˉʅ�̯˝�̤ʎɀ̝ɭʎ˝ʴɧɭ̝̤�̤˝�͕ʓʴʴ�ɀʴʽ˝̤̯�ɀʴ͕ɀ̤͛�
͕ʓˉ� ˝̸̯�Ċɭ� ɀʴ̤˝� ̤ɭɭ� ̚ʓɭɡɭʽɭɀʴ� ̝ɭ̯̝˝п̯
̯ʓˉʅ�˝ʄ�̤ɀʄɭ̯͛�ʄɭɀ̸̯̝ɭ̤�ɀˉˉ˝̸ˉɡɭɧ�ɠ͛�̝̚ɭ̤̤�
̝ɭʴɭɀ̤ɭઃ͕ʓ̯ʎ�ˉ˝�ɧɀ̯ɀ�ʄ̝˝ʽ�̚ʴɀ̯ʄ˝̝ʽ̤�˝ˉ�
̯ɀʯɭ̸̚�˝̝�ɭдɡɀɡ ͛
Юɭ�̤ʓʽ̚ʴɭ�̸̯̝̯ʎ�˝ʄ�̯ʎɭ�ʽɀ̯̯ɭ̝�ʓ̤�ʓʄ�͛˝̸̝�

̚ʴɀ̯ʄ˝̝ʽ�ʎɀ̤��ɧʓаɭ̝ɭˉ̯�̚ɀ̝ɭˉ̯ɀʴ�ɡ˝ˉ̯̝˝ʴ̤�
̯ʎɀ̯�̚ɀ̝ɭˉ̯̤�ʎɀ͔ɭ�̯˝�̯˝сʴɭ�˝ˉ�̯ʎɭˉ�͛˝̸�
ʎɀ͔ɭ ઑ̯̄�̸̤ɭɧ� ̤ɀʄɭ̯͛�ɠ͛�ɧɭ̤ʓʅˉ�ɀ̤�ɀ� ʄ̸ˉɧɀ
ʽɭˉ̯ɀʴ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�̝̚ʓˉɡʓ̚ʴɭ�mʓʯɭʴ͛�̯ʎɭ�
˝ˉʴ͛�͕ ɀ͛�͛ ˝̸�ɀ̝ɭ�ʅ˝ʓˉʅ�̯ ˝�̔ ɀʯɭ�͛ ˝̸̝�̤ ɭ̝͔ʓɡɭ�
̸̯̝ʴ͛�̤ɀʄɭ�ʓ̤�ɠ͛�̯˝̯ɀʴʴ͛�̝ɭɭˉʅʓˉɭɭ̝ʓˉʅ�ʓ̯

�̸̤̯̝ɀʴʓɀઑ̤ ��ˉʴʓˉɭ�Ûɀʄɭ̯͛��ɡ̯�ੲੳ
D˝̝�̯ ʎʓ̤�̝ ɭɀ̤˝ˉ��̸̤̯̝ɀʴʓɀઑ̤��ˉʴʓˉɭ�Ûɀʄɭ̯͛��ɡ̯�
ੲੳ�ʓˉɡʴ̸ɧɭ̤�ʓʽ̚˝̝̯ɀˉ̯�̤̤̯͛ɭʽʓɡ�̚˝͕ɭ̝̤�
ɀʓʽɭɧ�ɀ̯�ɀ̚̚ʴ͛ʓˉʅ�̤ʓʅˉʓпɡɀˉ̯�̝̚ɭ̸̤̤̝ɭ�˝ˉ�
̯ʎɭ� ʓˉɧ̸̤̯̝͛� ̯˝� ɠ̝ʓˉʅ� ɀɠ˝̸̯� ʽɭɀˉʓˉʅʄ̸ʴ�
ɡʎɀˉʅɭઃɀˉɧ�̯ʎɀ̯�ʓˉ͔˝ʴ͔ɭ̤�ʴ˝˝ʯʓˉʅ�̸ˉɧɭ̝�
̯ʎɭ�ʎ˝˝ɧ
Юɭ�п̝̤̯�˝ʄ�̯ʎɭ̤ɭ�̚˝͕ɭ̝̤�ʓ̤�!ɀ̤ʓɡ��ˉʴʓˉɭ�

Ûɀʄɭ̯͛�.͚̚ɭɡ̯ɀ̯ʓ˝ˉ̤ৢ০�͕ʎʓɡʎ�ʓˉɡʴ̸ɧɭ̤�͕ʓɧɭ
̝ɀˉʅʓˉʅ�̯̝ɀˉ̤̚ɀ̝ɭˉɡ͛�̚˝͕ɭ̝̤�̯ʎɀ̯�ɡ˝ʽ̚ɭʴ�
ɡ˝ʽ̚ɀˉʓɭ̤�̯˝�ɀˉ̤͕ɭ̝�ʯɭ͛�Ό̸ɭ̤̯ʓ˝ˉ̤�ɀɠ˝̸̯�
ʎ˝͕� ̯ʎɭ͛� ɀ̝ɭ� ʴʓ͔ʓˉʅ� ̸̚� ̯˝� ̯ʎɭ̤ɭ� ɭ͚̚ɭɡ̯ɀ
̯ʓ˝ˉ̤�ɀˉɧ�̯ɀɡʯʴʓˉʅ�ɀ�̝ɀˉʅɭ�˝ʄ�˝ˉʴʓˉɭ�ʎɀ̝ʽ̤�
íˉɧɭ̝�̯ʎɭ̤ɭ�̚˝͕ɭ̝̤�͕ɭઑ͔ɭ�̤ɭˉ̯�ঢ়�ˉ˝̯ʓɡɭ̤�

ਙਝાʎ̯̯̤͕͕̚ ͕ɭ̤ɀʄɭ̯ ͛ʅ˝ ͔ɀ̸ʓˉɧ̸̤̯̝͛ɠɀ̤ʓɡ˝ˉʴʓˉɭ̤ɀʄɭ̯͛ɭ͚̚ɭɡ̯ɀ̯ʓ˝ˉ̤ʎ̯̯̤͕͕̚ ͕ɭ̤ɀʄɭ̯ ͛ʅ˝ ͔ɀ̸ʓˉɧ̸̤̯̝͛ɠɀ̤ʓɡ˝ˉʴʓˉɭ̤ɀʄɭ̯͛ɭ͚̚ɭɡ̯ɀ̯ʓ˝ˉ̤�੶.ɧ
ਙਞાÛɭɭ�Ô˝˝̯�ɀˉɧ��̤ʎʄ˝̝ɧ�ੲੳ�੶.ɧ

ɡ˝͔ɭ̝ʓˉʅ�ৗ�̔ ɀʫ˝̝�̤ ɭ̝͔ʓɡɭ̤�ʓˉɡʴ̸ɧʓˉʅ��̚̚ʴɭ�
E˝˝ʅʴɭ�vɭ̯ɀ�vʓɡ̝˝̤˝о� æʓʯæ˝ʯ� ɀˉɧ�ď�
"˝̝̚�ɀ̤ʯʓˉʅ�Ό̸ɭ̤̯ʓ˝ˉ̤�ɀɠ˝̸̯�ʎ˝͕�̯ʎɭ͛�ɀ̝ɭ�
̯ɀɡʯʴʓˉʅ�ɀ�̝ɀˉʅɭ�˝ʄ�ʎɀ̝ʽ̤�ʓˉɡʴ̸ɧʓˉʅ�ɡʎʓʴɧ�
̤ɭ̸͚ɀʴ�ɀɠ̸̤ɭ�̯ɭ̝̝˝̝�ɀˉɧ�͔ʓ˝ʴɭˉ̯�ɭ͚̯̝ɭʽʓ̤ʽ�
̤ɭ̸͚ɀʴ�ɭ͚̯˝̝̯ʓ˝ˉ�˝ˉʴʓˉɭ�ʎɀ̯ɭ�ɀˉɧ�ʎɀ̝ʽʄ̸ʴ�
ɀʴʅ˝̝ʓ̯ʎʽ̤ৢ১
f̸̤̯�ʅɭ̯̯ʓˉʅ�̯ʎɭ̤ɭ�ɡ˝ʽ̚ɀˉʓɭ̤�̯˝�пˉɀʴʴ͛�

ʴʓо�̯ʎɭ�ʴʓɧ�ɀˉɧ�̝ɭ͔ɭɀʴ�̤˝ʽɭ�˝ʄ�̯ʎɭʓ̝�ʓˉˉɭ̝�
͕˝̝ʯʓˉʅ̤� ʓ̤� ɀ�win� ʓˉ� ʓ̯̤ɭʴʄ� D˝̝� ɧɭɡɀɧɭ̤�
ʅ˝͔ɭ̝ˉʽɭˉ̯̤�ɀ̝˝̸ˉɧ�̯ʎɭ�͕˝̝ʴɧ�ʎɀ͔ɭ�ɠɭɭˉ�
ɀ̤ʯʓˉʅ�̯ʎɭ̤ɭ�̤ɀʽɭ�Ό̸ɭ̤̯ʓ˝ˉ̤�͕ʓ̯ʎ�ʴʓ̯̯ʴɭ�̸̤ɡ
ɡɭ̤̤�Ċɭ�ɀ̝ɭ�ˉ˝͕�̤ʎɀ̝ʓˉʅ�̯ʎʓ̤�ɧɀ̯ɀ�͕ʓ̯ʎ�˝̸̝�
ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�̚ɀ̝̯ˉɭ̝̤�̯˝�ʎɭʴ̚�̯ʎɭʽ�ɠɭ̯̯ɭ̝�
̸ˉɧɭ̝̤̯ɀˉɧ�͕ ʎɀ̯�is and is not�ɠɭʓˉʅ�ɧ˝ˉɭ�R̯�
ɡ˝ˉ̯ʓˉ̸ɭ̤�̯ ˝�ɠɭ�̔ ͛�ɠɭʴʓɭʄ�̯ ʎɀ̯�̤ ̸ˉʴʓʅʎ̯�ɀɡ̯̤�
ɀ̤�̯ʎɭ�ɠɭ̤̯�ɧʓ̤ʓˉʄɭɡ̯ɀˉ̯
Ю̝˝̸ʅʎ�̯ʎɭ�˝̚ɭ̝ɀ̯ʓ˝ˉ�˝ʄ�̯ʎɭ̤ɭ�̚˝͕ɭ̝̤�

͕ɭઑ͔ɭ�̤ɭɭˉ�̚˝̤ʓ̯ʓ͔ɭ�˝ˉʴʓˉɭ�̤ɀʄɭ̯͛�˝̸̯ɡ˝ʽɭ̤�
íˉ̸̤̝̝̚ʓ̤ʓˉʅʴ ͛� ̤˝ʽɭ� ˝ʄ� ̯ʎɭ̤ɭ� ɡʎɀˉʅɭ̤�
ʎɀ͔ɭ�ɡ˝ʽɭ�ɀɠ˝̸̯�̯ʎ̝˝̸ʅʎ�̯ʎɭ�ˉɀʽʓˉʅ�ɀˉɧ�
̤ʎɀʽʓˉʅએ�ɀ̤̚ɭɡ̯�˝ʄ�̯ʎɭ̤ɭ�̚˝͕ɭ̝̤ઃɀ̤�ʓ̯�ʓ̤�
ʅɭˉɭ̝ɀʴʴ͛�̝ɭ̸̯̚ɀ̯ʓ˝ˉ�ɀˉɧ�̝ɭ͔ɭˉ̸ɭ�ʓʽ̚ɀɡ̯̤�
̯ʎɀ̯� ɀ̝ɭ�ʽ˝̝ɭ� ʴʓʯɭʴ͛� ̯˝�ʽ˝͔ɭ� ɡ˝ʽ̚ɀˉʓɭ̤�
̯˝͕ɀ̝ɧ� ̯ʎɭ� ʴʓʅʎ̯� ̝ɀ̯ʎɭ̝� ̯ʎɀˉ� ̝ɭʅ̸ʴɀ̯ʓ˝ˉ�
alone.
Ċɭ�̸ ˉɧɭ̝̤̯ɀˉɧ�̯ ʎɀ̯�̯ ʎʓ̤�͕ ʓʴʴ�ɠɭ�ɀ�ɡ˝ˉ̤̯ɀˉ̯�

ɠɀ̯̯ʴɭ�f̸̤̯�ɀ̤�ʅ˝͔ɭ̝ˉʽɭˉ̯̤�ɀ̝ɭ�ɀɡʎʓɭ͔ʓˉʅ�
ʅ̝ɭɀ̯ɭ̝�ɹ ɭ͔ɭʴ̤�̋ ʄ�̯ ̝ɀˉ̤̚ɀ̝ɭˉɡ͛�ɀɠ˝̸̯�͕ ʎɀ̯�ʓ̤�
ɀɡ̸̯ɀʴʴ͛�ʎɀ̚̚ɭˉʓˉʅ�͕ ʓ̯ʎʓˉ�̯ ʎɭ�̔ ɭ̯ɀ̚ʎ˝̝ʓɡɀʴ�
ɠ˝͕ɭʴ̤�˝ʄ�̯ʎɭ̤ɭ�̚ʴɀ̯ʄ˝̝ʽ̤�͕ɭ�ɀ̝ɭ�ʓˉ�ʄɀɡ̯�
̤ɭɭʓˉʅ�ʽ˝͔ɭʽɭˉ̯�ʄ̝˝ʽ�̯ʎɭ�ʽɀʫ˝̝�ʓˉɧ̸̤̯̝͛�
̚ʴɀ͛ɭ̝̤�̯˝�ɠɭɡ˝ʽɭ�ʽ˝̝ɭ�˝̚ɀΌ̸ɭ
Ñʴɀɡʓˉʅ� �̚̚ʴʓɡɀ̯ʓ˝ˉ� Ñ̝˝ʅ̝ɀʽʽʓˉʅ�

Rˉ̯ɭ̝ʄɀɡɭ̤�ੲ�ÑR̤ੳ�˝̸̯�˝ʄ�̝ɭɀɡʎ�̯ʎ̝ɭɀ̯ɭˉʓˉʅ�
ʴʓ̯ʓʅɀ̯ʓ˝ˉ�̚ɭ̝̤˝ˉɀʴʴ͛�̯ɀ̝ʅɭ̯ʓˉʅ�̝ɭʅ̸ʴɀ̯˝̝̤�
ɀˉɧ�ʫ̸̤̯ʓɡɭ̤�ɀɡΌ̸ʓ̝ʓˉʅ�ɀˉɧ�̯ ʎɭˉ�ɧɭ̝̚ɭɡɀ̯ʓˉʅ�
̚˝̯ɭˉ̯�̤˝ɡʓɀʴ�ʽɭɧʓɀ�ʽ˝ˉʓ̯˝̝ʓˉʅ�̯˝˝ʴ̤�ʴʓʯɭ�

https://www.esafety.gov.au/industry/basic-online-safety-expectations
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"̝˝͕ɧæɀˉʅʴɭৢ২�ɀ̝ɭ�ʫ̸̤̯�̯ ʎɭ�̋ ̚ɭˉʓˉʅ�ʅɀʽɠʓ̯̤�
E˝͔ɭ̝ˉʽɭˉ̯̤� ˉɭɭɧ� ̯˝� ɡ˝ˉ̯ʓˉ̸ɭ� ̸̤̚ʎʓˉʅ�
ʎɀ̝ɧɭ̝�ɀˉɧ�̤̯ɀ͛ʓˉʅ�ɀ�̤̯ɭ̚�ɀʎɭɀɧ
�ˉ˝̯ʎɭ̝�͕ɀ͛�͕ɭ�ɀ̝ɭ�̯̝͛ʓˉʅ�̯˝�ʅɭ̯�ɀˉɧ�

̤̯ɀ͛�ɀʎɭɀɧ�ɀˉɧ�ɭˉɡ˝̸̝ɀʅɭ�ɀɡ̯ʓ͔ɭ�̤̤̯͛ɭʽʓɡ�
ɡʎɀˉʅɭ�ʓ̤�̯ʎ̝˝̸ʅʎ�̯ʎɭ�ʓʽ̚ʴɭʽɭˉ̯ɀ̯ʓ˝ˉ�˝ʄ�
ʽɀˉɧɀ̯˝̝͛�ɡ˝ɧɭ̤�ɀˉɧ�̤̯ɀˉɧɀ̝ɧ̤�̯˝�̯ɀɡʯʴɭ�
˝ˉʴʓˉɭ�ɡʎʓʴɧ� ̤ɭ̸͚ɀʴ�ɭ͚̚ʴ˝ʓ̯ɀ̯ʓ˝ˉ�ɀˉɧ�̝̚˝
terror material.
�̤�ɀˉ�ɭ͚ɀʽ̚ʴɭ�̋ ʄ�ɀˉ˝̯ʎɭ̝�͔ ɭ̝͛�̤ ʓʅˉʓпɡɀˉ̯�

͕ʓˉ�̤ʓ͚�͕˝̝ʴɧп̝̤̯�ɡ˝ɧɭ̤�ɀ̝ɭ�ˉ˝͕�ʓˉ�˝̚ɭ̝ɀ
̯ʓ˝ˉ�ɀɡ̝˝̤̤�ɭʓʅʎ̯�̤ɭɡ̯˝̝̤�˝ʄ�̯ʎɭ�̯ɭɡʎˉ˝ʴ˝ʅ͛�
ɭɡ˝̤̤̯͛ɭʽ�Ċʎʓʴɭ�̯͕˝�˝ʄ�̯ʎɭ̤ɭ�ɡ˝ɧɭ̤�̝̚˝
ɧ̸ɡɭɧ�ɠ͛�ʓˉɧ̸̤̯̝͛�ɧʓɧ�̄ ˝̯�̔ ɭɭ̯�ɀ̝̚̚˝̝̚ʓɀ̯ɭ�
̤ɀʄɭ̯͛�ɡ˝ʽʽ̸ˉʓ̯͛�̤ ɀʄɭʅ̸ɀ̝ɧ̤�̝ ɭΌ̸ʓ̝ɭɧ�̸ ˉɧɭ̝�
̯ʎɭ��ɡ̯� R�͕ɀ̤�ɀɠʴɭ�̯˝�̸̤ɭ�ʽ͛�̚˝͕ɭ̝̤�̯˝�
͕̝ʓ̯ɭ�̯ ʎɭ�̝ ̸ʴɭ̤�ʄ˝̝�̯ ʎɭʽ�̔ ˝͔ʓˉʅ�̯ ˝�ʓˉɧ̸̤̯̝͛�
̤̯ɀˉɧɀ̝ɧ̤�Юɭ̤ɭ�̯ ͕˝�̤ ̯ɀˉɧɀ̝ɧ̤�ɡ˝͔ɭ̝�ɠ̝˝ɀɧ�
ʅ̝˝̸̚ʓˉʅ̤�˝ʄ�̯ɭɡʎ�̤ɭ̝͔ʓɡɭ̤�ʴʓʯɭ�ɡʴ˝̸ɧɠɀ̤ɭɧ�
пʴɭ�ɀˉɧ�̚ʎ˝̯˝̤̯˝̝ɀʅɭ�̤ɭ̝͔ʓɡɭ̤�ʅɀʽʓˉʅ�ɀˉɧ�
ɧɀ̯ʓˉʅ�̤ʓ̯ɭ̤�ɀˉɧ�ʽɭ̤̤ɀʅʓˉʅ�̤ɭ̝͔ʓɡɭ̤
R�ɡɀˉˉ˝̯�ʓʽ̝̚ɭ̤̤�̸̚˝ˉ�͛˝̸�ʎ˝͕�̚ʓ͔˝̯ɀʴ�

̯ʎɭ̤ɭ�̯͕˝�̤̯ɀˉɧɀ̝ɧ̤�ɀ̝ɭ�ʓˉ�̝̚˝̯ɭɡ̯ʓˉʅ�ɡʎʓʴ
ɧ̝ɭˉ�ɀ̤�͕ɭ�ʯˉ˝͕�̯ʎɀ̯�ɡʴ˝̸ɧɠɀ̤ɭɧ�̤̯˝̝ɀʅɭ�
̤ɭ̝͔ʓɡɭ̤�ɀˉɧ�ɭˉɡ̝̯͛̚ɭɧ�ʽɭ̤̤ɀʅʓˉʅ�ɀ̝ɭ�̸̤ɭɧ�
͕ʓɧɭʴ͛�ɠ͛�̚ ɀɭɧ˝̚ʎʓʴɭ̤�ɀˉɧ�̯ ɭ̝̝˝̝ʓ̤̯̤�̯ ˝�̤ ̯˝̝ɭ�
ɀˉɧ� ɧʓ̤̯̝ʓɠ̸̯ɭ� ̯ʎʓ̤� ʓˉɡ̝ɭɧʓɠʴ͛� ɧɀʽɀʅʓˉʅ�
ɡ˝ˉ̯ɭˉ̯�Юɭ�̤ ̯ɀˉɧɀ̝ɧ̤�ʎɀ͔ɭ�ɠɭɭˉ�̝ ɭʅʓ̤̯ɭ̝ɭɧ�
͕ʓ̯ʎ�̯ʎɭ�Ñɀ̝ʴʓɀʽɭˉ̯�ɀˉɧઃʄ˝ʴʴ˝͕ʓˉʅ�̯ʎɭ�
̸̸̤ɀʴ�ɧ̸ɭ�̝̚˝ɡɭ̤̤ઃ̤ʎ˝̸ʴɧ�ɀʴ̤˝�ɡ˝ʽɭ�ʓˉ̯˝�
ʄ˝̝ɡɭ�ɀ̝˝̸ˉɧ�"ʎ̝ʓ̤̯ʽɀ̤
!̸̯�˝ʄ�ɡ˝̸̝̤ɭ�̯ʎɭ�ʽ˝̝ɭ�̯ʎʓˉʅ̤�ɡʎɀˉʅɭ�

̯ʎɭ�ʽ˝̝ɭ�̯ʎɭ͛�̤̯ɀ͛�̯ʎɭ�̤ɀʽɭ�ɀˉɧ�ɧ˝сɭɧ�
ʓˉɧ̸̤̯̝͛�̝ ɭ̤ʓ̤̯ɀˉɡɭ�̯ ˝�ɀˉ͛�̝ ɭʅ̸ʴɀ̯ʓ˝ˉ�̝ ɭʽɀʓˉ̤�
ɀˉ�˝ˉʅ˝ʓˉʅ�ɡʎɀʴʴɭˉʅɭ�D˝̝�͛ɭɀ̝̤�͕ɭઑ͔ɭ�̤ɭɭˉ�
̤˝ʽɭ� ɠʓʅ� ̯ɭɡʎ� ɠ̸̤ʓˉɭ̤̤ɭ̤� ̯ʎ̝˝͕ʓˉʅ� ̯ʎɭʓ̝�
͕ɭʓʅʎ̯�ɀ̝˝̸ˉɧ�(˝͕ˉ�íˉɧɭ ̝�ɡʎɀʴʴɭˉʅʓˉʅ�
�̸̤̯̝ɀʴʓɀઑ̤�ɀ̝̚̚˝ɀɡʎ�˝ˉ� ʓʽ̚˝̝̯ɀˉ̯� ʓ̸̤̤ɭ̤�

ਙਟાvɭ̯ɀઑ̤�"̝˝͕ɧæɀˉʅʴɭ�͕ɀ̤�ˉ˝�ʴ˝ˉʅɭ̝�ɀ͔ɀʓʴɀɠʴɭ�ɀоɭ̝��̸ʅ̸̤̯���੶.ɧ
ਙਠા�̚̚ʴɭ�͕ɀ̝ˉ̤�̯ʎɀ̯�̤ɡɀˉˉʓˉʅ�ɭˉɡ̝̯͛̚ɭɧ�̚ʎ˝̯˝̤�ʴɭɀɧ̤�̯˝�ɀ�ɧ̤̯͛˝̚ʓɀˉ�ɧ̝ɀʅˉɭ̯એ�δȷ�Ý̵Ȋȫɹ�Ûɭ̯̚��ৗ�ʎ̯̯̤̚ʎ̯̯̤̚
͕͕ ͕̯ʎɭ̤̯ɀɡʯ̯ɭɡʎˉ˝ʴ˝ʅ͛ɀ̚̚ʴɭ̚ʎ˝̯˝̤ɡɀˉˉʓˉʅɡ̤ɀʽɧ̤̯͛˝̚ʓɀˉɧ̝ɀʅˉɭ̯͕͕ ͕̯ʎɭ̤̯ɀɡʯ̯ɭɡʎˉ˝ʴ˝ʅ͛ɀ̚̚ʴɭ̚ʎ˝̯˝̤ɡɀˉˉʓˉʅɡ̤ɀʽɧ̤̯͛˝̚ʓɀˉɧ̝ɀʅˉɭ̯�੶.ɧ

ʴʓʯɭ�ʎɀ̝ʽʄ̸ʴ�˝ˉʴʓˉɭ�ɡ˝ˉ̯ɭˉ̯�ɡʎʓʴɧ�̝̚˝̯ɭɡ
̯ʓ˝ˉ�ɀˉɧ�ɭ͔ɭˉ�̚ɀ͛ʽɭˉ̯�ʄ˝̝�ˉɭ͕̤
Юɭ�̤̯ɀ̝ʯ�ʎɭɀɧʴʓˉɭ̤�ɀ̝ɭ�ˉ˝̯ʎʓˉʅ�ˉɭ ͕�ˉ˝̝�

ɀ̝ɭ�̯ ʎɭ͛�̸ ˉʓΌ̸ɭ�̯ ˝�̋ ̸̝�̤ ʎ˝̝ɭ̤�ɀˉɧ�͕ ɭ�̤ ʎ˝̸ʴɧ�
ˉ˝̯�ɠɭ�̤͕ɀ͛ɭɧ�ɠ͛�̯ʎɭʽ�D˝̝�ɭ͚ɀʽ̚ʴɭ�̤˝ʽɭ�
ʎʓʅʎ̝̚˝пʴɭ�ʓˉɧ̸̤̯̝͛�ʽɭʽɠɭ̝̤�ɀаɭɡ̯ɭɧ�ɠ͛�
˝̸̝�̤̯ɀˉɧɀ̝ɧ̤�͕ɭ̝ɭ�̤˝�͕˝̝̝ʓɭɧ�ɀɠ˝̸̯�̯ʎɭ�
ʅʴ˝ɠɀʴ�ʓʽ̚ʴʓɡɀ̯ʓ˝ˉ̤�˝ʄ�͕ʎɀ̯�͕ɭ�͕ɭ̝ɭ�ɀ̤ʯʓˉʅ�
̯ʎɭʽ�̯ ˝�ɧ˝�̯ ʎɀ̯�̯ ʎɭ͛�̔ ˝̸ˉ̯ɭɧ�͕ ʎɀ̯�ɡɀˉ�̋ ˉʴ͛�
ɠɭ�ɧɭ̤ɡ̝ʓɠɭɧ�ɀ̤�ɀ�ʅ˝˝ɧ�˝ʴɧʄɀ̤ʎʓ˝ˉɭɧ�ʄɭɀ̝�
ɡɀʽ̚ɀʓʅˉ�̯˝�̤˝͕�̸̚ɠʴʓɡ�ɀˉɧ�̚˝ʴʓɡ͛ʽɀʯɭ̝�
ɧ˝̸ɠ̯
Ċʎʓʴɭ�̤ ˝ʴɭʴ͛�ʄ˝ɡ̸̤ɭɧ�̋ ˉ�ʄ˝̝ɡʓˉʅ�̯ ʎɭ�ʓˉɧ̸̤

̯̝͛�̯ ˝�ɧ˝�̔ ˝̝ɭ�̯ ˝�̚ ̝ɭ͔ɭˉ̯�̯ ʎɭʓ̝�̤ ɭ̝͔ʓɡɭ̤�ɠɭʓˉʅ�
ʽʓ̸̤̤ɭɧ�ɠ͛�̚ɀɭɧ˝̚ʎʓʴɭ̤�̯˝�ʎɀ̝ʽ�ɡʎʓʴɧ̝ɭˉ�
˝ˉɭ�ʴɭɀɧʓˉʅ�ɡ˝ʽ̚ɀˉ͛�ੲˉɀʽɭɧ�ɀоɭ̝�ɀ�ʄ̸̝ʓ̯ੳ�
ɭ͔ɭˉ�͕ ɭˉ̯�̤ ˝�ʄɀ̝�ɀ̤�ɧɭ̤ɡ̝ʓɠʓˉʅ�ɭÛɀʄɭ̯͛ઑ̤�ɧ̝ɀо�
̤̯ɀˉɧɀ̝ɧ̤�ɀ̤�ɀ�(̤̯͛˝̚ʓɀˉ�(̝ɀʅˉɭ̯એ�͕ʎʓɡʎ�
͕˝̸ʴɧ�ʓˉɭ͔ʓ̯ɀɠʴ͛�ʴɭɀɧ�̸̤�ɧ˝͕ˉ�ɀ�̤ʴʓ̚̚ɭ̝͛�
̤ʴ˝̚ɭ�˝ʄ�ʽɀ̤̤�ʅ˝͔ɭ̝ˉʽɭˉ̯�̸̤̝͔ɭʓʴʴɀˉɡɭ�˝ʄ�
˝̝ɧʓˉɀ̝ ͛�ʴɀ͕ɀɠʓɧʓˉʅ�ɡʓ̯ʓͥɭˉ̤ৢ৩
Юɭ�̚ ̸̤ʎɠɀɡʯ�ʄ̝˝ʽ�ɭˉɡ̝̯͛̚ɭɧ�̤ ɭ̝͔ʓɡɭ̤�͕ ɀ̤�

ʫ̸̤̯�ɀ̤�пɭ̝ɡɭ�ɧɭ̤̚ʓ̯ɭ�ɭÛɀʄɭ̯͛�ɠɭʓˉʅ�ɭ͚̚ʴʓɡʓ̯�
̯ʎɀ̯�͕ɭ�ɧ˝�ˉ˝̯�ɭ͚̚ɭɡ̯�ʓˉɧ̸̤̯̝͛�̯˝�ɠ̝ɭɀʯ�˝̝�
͕ɭɀʯɭˉ�ɭˉɧ̯˝ɭˉɧ�ɭˉɡ̝̯͛̚ʓ˝ˉ�!̸̯�͕ ɭ�͕ ɭ̝ɭ�
ɭΌ̸ɀʴʴ͛�ɭ͚̚ʴʓɡʓ̯�̯ʎɀ̯�ʓ̯�͕ɀ̤�ˉ˝�ʴ˝ˉʅɭ̝�ʅ˝˝ɧ�
ɭˉ˝̸ʅʎ�ʄ˝̝�ɭˉɡ̝̯͛̚ɭɧ�̤ ɭ̝͔ʓɡɭ̤�̯ ˝�̯ ʎ̝˝͕�̯ ʎɭʓ̝�
ɡ˝ʴʴɭɡ̯ʓ͔ɭ�ʎɀˉɧ̤�ʓˉ�̯ʎɭ�ɀʓ̝�ɀˉɧ�ɧ˝�ˉ˝̯ʎʓˉʅ�
ɭʓ̯ʎɭ ̝�Юʓ̤�ʓ̤�ɀ�ʄ˝̝ʽ�̋ ʄ�͕ ʓʴʄ̸ʴ�ɠʴʓˉɧˉɭ̤̤�ɀˉɧ�
̤ɭ̝͔ɭ̤�ɀ̤�ɀˉ˝̯ʎɭ̝�ɭ͚ɀʽ̚ʴɭ�˝ʄ�̯ʎɭ�ʓˉɧ̸̤̯̝͛�
˝ˉɡɭ�ɀʅɀʓˉ�̚ ̝ʓ˝̝ʓ̯ʓ̤ʓˉʅ�̯ ʎɭ�ɀɠ̤˝ʴ̸̯ɭ�̚ ̝ʓ͔ɀɡ͛�
˝ʄ�ɀɧ̸ʴ̯̤�̯˝�̸ˉɧɭ̝̯ɀʯɭ�ɀˉ͛�ɀɡ̯�ʓˉ�̯ʎɭ�ɧɀ̝ʯએ�
͕ʓ̯ʎ˝̸̯�ɡ˝ˉ̤ʓɧɭ̝ʓˉʅ�̯ʎɭ�ɧʓʅˉʓ̯͛�ɀˉɧ�ɡ˝ʽ
ʽɭˉ̸̤̝ɀ̯ɭ� ̝ʓʅʎ̯̤�˝ʄ� ɡʎʓʴɧ̝ɭˉ� ̯˝� ʴʓ͔ɭ� ʄ̝ɭɭ�
ʄ̝˝ʽ�˝ˉʴʓˉɭ�͔ʓ˝ʴɭˉɡɭ�ɀˉɧ�ɀɠ̸̤ɭ
Ċɭ�ɡɀˉ�ɀˉɧ�͕ʓʴʴ�͕ɭɀ̯ʎɭ̝�̯ʎɭ�̸̤̚ʎɠɀɡʯ�

ʄ̝˝ʽ� ˝ˉɭ� ˝ʄ� ̯ʎɭ� ʽ˝̤̯� ͕ɭɀʴ̯ʎ ͛� ̤̯ɭɀʴ̯ʎ͛�
ɀˉɧ� ̚˝͕ɭ̝ʄ̸ʴ� ʓˉɧ̸̤̯̝ʓɭ̤� ʓˉ� ʽ˝ɧɭ̝ˉ� ʎʓ̤
̯˝̝͛ઃ͕ʎɀ̯�˝̯ʎɭ̝�ɡʎ˝ʓɡɭ�ɧ˝�͕ɭ�ʎɀ͔ɭ�ɠ̸̯�
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̯˝�ɡ˝ˉ̯ʓˉ̸ɭ�̤̯ɀˉɧʓˉʅ�̸̚�ɀˉɧ�̸̤̚ʎʓˉʅ�̯ʎɭ�
̝ɭʅ̸ʴɀ̯˝̝͛�ɠɀ̝̝˝͕�ɀʅɀʓˉ̤̯�̯ʎʓ̤�ʴ˝ˉʅ̯ɭ̝ʽ�
̯ɭɡʎˉ˝ʴ˝ʅʓɡɀʴ�ɭ͚ɡɭ̯̚ʓ˝ˉɀʴʓ̤ʽએਗ਼

�оɭ̝�̯ʎɭ�!˝ˉɧʓ�f̸ˉɡ̯ʓ˝ˉ�̤̯ɀɠɠʓˉʅ̤
Ñɀ̝̯�˝ʄ�̯ʎɭ�ʫ˝ɠ�˝ʄ�ɀ�̝ɭʅ̸ʴɀ̯˝̝�ʓ̤�̯˝�̯ɭ̤̯�̯ʎɭ�
ɭдɡɀɡ͛�̋ ʄ�̯ ʎɭ�̚ ˝͕ɭ̝̤�͕ ɭ�ʎɀ͔ɭ�̯ ˝ɧɀ ͛�Ю˝̤ɭ�
̚˝͕ɭ̝̤�͕ɭ̝ɭ�ɡɭ̝̯ɀʓˉʴ͛�̸̯̚�̯˝�̯ʎɭʓ̝�п̝̤̯�̝ɭɀʴ�
̸̚ɠʴʓɡ�̯ɭ̤̯�ʓˉ��̝̚ʓʴ��Đ̋ ̸�ʽɀ͛�̝ɭɡɀʴʴ�
ʓˉ�̯ʎɭ�͕ɀʯɭ�˝ʄ�̯ʎɭ�!˝ˉɧʓ�f̸ˉɡ̯ʓ˝ˉ�̯̝ɀʅɭɧ͛�
̯ʎɭ̝ɭ�͕ɀ̤�ɀ�ʅ̝ɀ̚ʎʓɡ�ʎʓʅʎʓʽ̚ɀɡ̯�͔ʓɧɭ˝�˝ʄ�
ɀˉ�ɀ̯̯ɭʽ̯̚ɭɧ�ʽ̸̝ɧɭ̝�˝ʄ�ɀ�ɠʓ̤ʎ˝̚�ɧɭʴʓ͔ɭ̝
ʓˉʅ�ɀ�ʴʓ͔ɭ̤̯̝ɭɀʽɭɧ�̤ɭ̝ʽ˝ˉ�ɀ̯�ʎʓ̤�ɡʎ̸̝ɡʎ�ʓˉ�
Ċɀʯɭʴɭ ͛�Юɭ�ɀ̯̯ɀɡʯ�͕ ɀ̤�ɧɭɡʴɀ̝ɭɧ�ɀ�̯ ɭ̝̝˝̝ʓ̤̯�
ʓˉɡʓɧɭˉ̯�ɠ͛�̯ ʎɭ��ÛĊ�Ñ˝ʴʓɡɭ�"˝ʽʽʓ̤̤ʓ˝ˉɭ ̝�
ɡ˝ʽʽʓ̯̯ɭɧ�ɠ͛�ɀˉ�ɀʴʴɭʅɭɧʴ͛�̝ɀɧʓɡɀʴʓ̤ɭɧ�̯ɭɭˉ
ɀʅɭ̝�ʽ˝̝ɭ�̯ʎɀˉ��̚˝̯ɭˉ̯ʓɀʴ�̯ɭ̝̝˝̝ʓ̤̯�
ɀˉɧ�͔ ʓ˝ʴɭˉ̯�ɡ˝ˉ̯ɭˉ̯�ʓʽɀʅɭ̤�͕ ɭ̝ɭ�ɹ ɀ̯ɭ̝�ʄ˝̸ˉɧ�
˝ˉ�ʎʓ̤�̚ʎ˝ˉɭ
�˝� ̸̤̝̝̚ʓ̤ɭ̤� ̯ʎɭ̝ɭ� ̯ʎɀ̯� ɭ͚̚˝̸̤̝ɭ� ̯˝�

ʎɀ̝ʽʄ̸ʴ�̯ɭ̝̝˝̝ʓ̤̯�ɡ˝ˉ̯ɭˉ̯�͕ʓʴʴ�ɧɭ̤ɭˉ̤ʓ̯ʓ̤ɭ�
ˉ˝̝ʽɀʴʓ̤ɭ�ɀˉɧ�ɭ͔ɭˉ�̝ɀɧʓɡɀʴʓ̤ɭ�ʓʽ̝̚ɭ̤̤ʓ˝ˉ
ɀɠʴɭ�͛˝̸ˉʅ�ʽʓˉɧ̤
D˝ʴʴ˝͕ʓˉʅ�̯ʎɭ�"ʎ̝ʓ̤̯ɡʎ̸̝ɡʎ�ɀ̯̝˝ɡʓ̯͛�˝ʄ�

ঢ়ৣয়�̯ʎɭ�E˝͔ɭ̝ˉʽɭˉ̯�̝̚˝̤ɡ̝ʓɠɭɧ�ɀ�͔ɭ̝͛�
̤̚ɭɡʓпɡ�̝˝ʴɭ�ʄ˝̝�ɭÛɀʄɭ̯͛�͕ʎɭˉ�ɀ�̚˝̯ɭˉ̯ʓɀʴ�
ʴʓ͔ɭ̤̯̝ɭɀʽɭɧ� ɀ̯̯ɀɡʯ� ʴʓʯɭ� ̯ʎʓ̤� ˝ɡɡ̸̝̤�Ċɭ�
ɡ˝ˉɧ̸ɡ̯� ̝ɀ̚ʓɧп̝ɭ� ˝ˉʴʓˉɭ� ʓˉ͔ɭ̤̯ʓʅɀ̯ʓ˝ˉ̤�
̯˝� ɧɭ̯ɭ̝ʽʓˉɭ� ʎ˝͕� ʄɀ̝� ɀˉɧ� ʎ˝͕� Ό̸ʓɡʯʴ͛�
̯ʎʓ̤�ʎʓʅʎʓʽ̚ɀɡ̯�ɀˉɧ�ʅ̝ɀ̸̯ʓ̯˝̸̤�͔ʓ˝ʴɭˉɡɭ�ʓ̤�
̤̝̚ɭɀɧʓˉʅ�̯˝�ɧɭ̯ɭ̝ʽʓˉɭ�͕ʎɭ̯ʎɭ̝�ʓ̯�̤ʎ˝̸ʴɧ�
ɠɭ�ɧɭɭʽɭɧ�ɀˉ�˝ˉʴʓˉɭ�ɡ̝ʓ̤ʓ̤�ɭ͔ɭˉ̯એ�Ċɭ�̯ ʎɭˉ�
ˉ˝̯ʓʄ͛�̯ʎɭ�̤˝ɡʓɀʴ�ʽɭɧʓɀ�ɡ˝ʽ̚ɀˉʓɭ̤�˝ʄ�̯ʎɭ�
ɡ˝ˉ̯ɭˉ̯�ɀˉɧ�ɀ̤̤ɭ̤̤�͕ ʎɀ̯�̤ ̯ɭ̤̚�̯ ʎɭ͛�ɀ̝ɭ�̯ ɀʯʓˉʅ�
̯˝�̤ ̯ɭʽ�ʓ̯̤�͔ ʓ̝ɀʴ�̤ ̝̚ɭɀɧ�ɀˉɧ�̚ ̝˝̯ɭɡ̯�ʓˉˉ˝ɡɭˉ̯�
ɭ͛ɭ̤�ʄ̝˝ʽ�̸̤̯ʽɠʴʓˉʅ�ɀɡ̝˝̤̤�̤˝ʽɭ̯ʎʓˉʅ�̯ʎɭ͛�
͕˝̸ʴɧ�ˉɭ͔ɭ̝�ɠɭ�ɀɠʴɭ�̯˝�̸ˉ̤ɭɭ��̸̝�̤˝ʴɭ�ʅ˝ɀʴ�
ɀˉɧ�ʄ˝ɡ̸̤�ʓ̤�̯˝�̝̚ɭ͔ɭˉ̯�ɭ͚̯̝ɭʽɭʴ͛�͔ʓ˝ʴɭˉ̯�
ɡ˝ˉ̯ɭˉ̯�ʄ̝˝ʽ�ʅ˝ʓˉʅ�͔ʓ̝ɀʴ�ɀˉɧ�ʓˉ�̯ʎɭ�ɡɀ̤ɭ�
˝ʄ�̯ʎɭ�Ċɀʯɭʴɭ͛�ɀ̯̯ɀɡʯ�̚˝̯ɭˉ̯ʓɀʴʴ͛�ʓˉɡʓ̯ʓˉʅ�

ਚਗા(˝ɠɠʓˉ̤�ੲঢ়ੳ�੶.ɧ

ʄ̸̝̯ʎɭ̝�͔ʓ˝ʴɭˉɡɭ�ɀˉɧ�ʓˉрʓɡ̯ʓˉʅ�ʽ˝̝ɭ�ʎɀ̝ʽ�
˝ˉ�̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�ɡ˝ʽʽ̸ˉʓ̯ ͛
�ˉɧ� ̤˝� ˝ˉ� � �̝̚ʓʴ� ɭÛɀʄɭ̯͛� ʓ̸̤̤ɭɧ�

ʄ˝̝ʽɀʴ� ̝ɭʽ˝͔ɀʴ� ˉ˝̯ʓɡɭ̤� ̯˝� vɭ̯ɀ� ɀˉɧ� ď�
"˝̝̚ઃ̝ɭΌ̸ʓ̝ʓˉʅ�ɠ˝̯ʎ�ɡ˝ʽ̚ɀˉʓɭ̤�̯˝�̯ɀʯɭ�
ɀʴʴ�̝ɭɀ̤˝ˉɀɠʴɭ�̤̯ɭ̤̚�̯˝�ɭˉ̸̤̝ɭ�̯ʎɭ�̝ɭʽ˝͔ɀʴ�
˝ʄ�̯ʎʓ̤�ɭ͚̯̝ɭʽɭ�͔ʓ˝ʴɭˉ̯�͔ʓɧɭ˝�ɡ˝ˉ̯ɭˉ̯�Юɭ�
̝ɭʽ˝͔ɀʴ� ˉ˝̯ʓɡɭ� ʓɧɭˉ̯ʓпɭɧ� ̤̚ɭɡʓпɡ� íÔm̤�
͕ʎɭ̝ɭ�̯ʎɭ�͔ʓɧɭ˝�ʽɀ̯ɭ̝ʓɀʴ�͕ɀ̤� ʴ˝ɡɀ̯ɭɧ�˝ˉ�
ɠ˝̯ʎ�˝ʄ�̯ʎɭ̤ɭ�̤ɭ̝͔ʓɡɭ̤
Юɭʓ̝�̝ ɭ̤̚˝ˉ̤ɭ̤�ɡ˝̸ʴɧ�̄ ˝̯�ʎɀ͔ɭ�ɠɭɭˉ�̔ ˝̝ɭ�

ɧʓаɭ̝ɭˉ̯�vɭ̯ɀ�ɡ˝ʽ̚ʴʓɭɧ�͕ʓ̯ʎʓˉ�̯ʎɭ�ʎ˝̸ ̝�
ʄ˝ʴʴ˝͕ʓˉʅ�̸̚�ɡ˝ˉ̤ʓ̤̯ɭˉ̯ʴ͛�͕ʓ̯ʎ�̸̚ɧɀ̯ɭ̤�˝ˉ�
̯ʎɭ�̤̯ɭ̤̚�̯ʎɭ͛�͕ɭ̝ɭ�̯ɀʯʓˉʅ�̯˝�ɭˉ̸̤̝ɭ�̯ʎʓ̤�
ɀɠʎ˝̝̝ɭˉ̯�ɡ˝ˉ̯ɭˉ̯�͕ɀ̤�ˉ˝̯�̝ɭʴ˝ɀɧɭɧ�ɀˉɧ�
̝ɭ̤ʎɀ̝ɭɧ
!̸̯�ɀ̤�͕ ɭ�ɀʴʴ�̤ ɀ ͕�ď�"˝̝̚�̄ ˝̯�̋ ˉʴ͛�̝ ɭʄ̸̤ɭɧ�

̯˝� ̝ɭʽ˝͔ɭ� ̯ʎɭ� ɡ˝ˉ̯ɭˉ̯� ɠ̸̯� ͔ʓʅ˝̝˝̸̤ʴ͛�
ɧɭʄɭˉɧɭɧ�̯ʎɭʓ̝�̝ʓʅʎ̯�̯˝�ʯɭɭ̚�ʎ˝̤̯ʓˉʅ�̯ʎɭ�
͔ʓɧɭ˝�˝ʄ�ɀ�ɠ̸̝̯ɀʴ�ɀ̯̯ɭʽ̯̚ɭɧ�ʽ̸̝ɧɭ̝�˝ˉ�ʓ̯̤�
̚ʴɀ̯ʄ˝̝ʽ�ʓˉ�̯ʎɭ�Dɭɧɭ̝ɀʴ�"˝̸̝̯�ɧɭ̤̚ʓ̯ɭ�̯ʎɭ�
ʄɀɡ̯�̯ ʎɀ̯�̯ ʎɭ�͔ ʓɧɭ˝�̔ ˝̝ɭ�̯ ʎɀˉ�ɹ ʓʯɭʴ͛�͔ ʓ˝ʴɀ̯ɭɧ�
̯ʎɭʓ̝�˝͕ˉ�̯ɭ̝ʽ̤�˝ʄ�̤ɭ̝͔ʓɡɭ
�ˉɧ�̯ʎʓ̤�ɠ̝ʓˉʅ̤�ʽɭ�̯˝�˝ˉɭ�˝ʄ�̯ʎɭ�ʽ˝̤̯�

ɧʓ̤ɀ̚̚˝ʓˉ̯ʓˉʅ�Ċ̤�˝ʄ�̯ʎɭʽ�ɀʴʴ

Weaponisation
Ċʎʓʴɭ�ʽɀˉ͛�ɡ˝ʽ̚ɀˉʓɭ̤�ɀɡʯˉ˝͕ʴɭɧʅɭ�̯ʎɭʓ̝�
̤˝ɡʓɭ̯ɀʴ�̝ɭ̤̚˝ˉ̤ʓɠʓʴʓ̯ʓɭ̤�ʓˉ�ɀ�ʽ˝ʽɭˉ̯�ʴʓʯɭ�
̯ʎʓ̤�̤˝ʽɭ�ɡ˝ʽ̚ɀˉʓɭ̤�ɡʎ˝˝̤ɭ�Weaponisation 
˝ʄ�̯ʎɭʓ̝�̚ʴɀ̯ʄ˝̝ʽ̤�ʄ˝̝�̝̚˝п̯�ɀˉɧ�̟Ȋ˧̴Ȋ˧ȷ 
͕ʓ̯ʎ�̝ɭʅ̸ʴɀ̯˝̝̤�˝̝�ʽ˝̝ɭ�ɀɡɡ̸̝ɀ̯ɭʴ͛�ɀʴʴ�˝̸̯�
ʴɀ͕ʄɀ̝ɭએ�ɀʅɀʓˉ̤̯�̯ ʎ˝̤ɭ�͕ ʎ˝�̯ ̝͛�̯ ˝�ɠ̝ʓˉʅ�̔ ˝̝ɭ�
̤ɀʄɭ̯͛�ɀˉɧ�ɡʓ͔ʓʴʓ̯͛�̯ ˝�̯ ʎɭʓ̝�̚ ʴɀ̯ʄ˝̝ʽ̤�̝ ɀ̯ʎɭ̝�
̯ʎɀˉ�̤ɭ̯�ɀˉ͛�ʅʴ˝ɠɀʴ�̝̚ɭɡɭɧɭˉ̯�̯ʎɀ̯�ɡ˝ʽ̚ʴʓ
ɀˉɡɭ�ʽʓʅʎ̯�ɡ̝ɭɀ̯ɭ
ď�"˝̝̚�ʓ̤�̤ ɀɧʴ͛�̤ ̸ɡʎ�ɀ�ɡ˝ʽ̚ɀˉ͛�ɀˉɧ�ʓˉ�̯ ʎʓ̤�

ɡɀ̤ɭ�ʓ̯̤�ɠɀ̝̝ʓ̤̯ɭ̝̤�ɧɭоʴ͛�ɀ͔˝ʓɧɭɧ�ɀɧɧ̝ɭ̤̤ʓˉʅ�
̯ʎɭ�ʎɀ̝ʽʄ̸ʴ�ˉɀ̸̯̝ɭ�˝ʄ�̯ʎɭ�ɡ˝ˉ̯ɭˉ̯�̝ɀ̯ʎɭ̝�
ɧʓ̝ɭɡ̯ʓˉʅ�ʄ˝ɡ̸̤�ʓˉ̤̯ɭɀɧ�̋ ˉ�̯ ʎɭ�̔ ˝̝ɭ�ɀɠ̤̯̝ɀɡ̯�
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ɡ˝ˉɡɭ̯̤̚�ɹ ʓʯɭ�̯ ʎɭ�ɡ˝ʽʓ̯͛�̋ ʄ�̄ ɀ̯ʓ˝ˉ̤�ʄ̝ɭɭɧ˝ʽ�
˝ʄ�̤̚ɭɭɡʎ�̸ˉɧɭ̝�̯ʎɭ�íÛ�Dʓ̝̤̯��ʽɭˉɧʽɭˉ̯�
ɀˉɧ�ɭ͔ɭˉ�͕ʎɭ̯ʎɭ̝�ɀ�ɧɭɡʓ̤ʓ˝ˉ�ʽʓʅʎ̯�̸̤ɠʫɭɡ̯�
̯ʎɭ�Dɭɧɭ̝ɀʴ�"˝̸̝̯�̯˝�ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�̝ʓɧʓɡ̸ʴɭ�
�̤�ɀ�̝ ɭ̸̤ʴ̯�͕ ɭ�̤ ɀ͕�͔ ɭ̝͛�ɡʴɭɀ̝ʴ͛�̯ ʎɀ̯�̯ ʎʓ̤�͕ ɀ̤�
ɀ�̚ɀ̝̯ʓɡ̸ʴɀ̝�ʴɭʅɀʴ�ɠɀ̯̯ʴɭ�͕ɭ�͕ɭ̝ɭ�ˉ˝̯�ʅ˝ʓˉʅ�
̯˝�͕ʓˉ�̤˝�R�ɡʎ˝̤ɭ�ɀ�̤̯̝ɀ̯ɭʅʓɡ�͕ʓ̯ʎɧ̝ɀ͕ɀʴ�̤˝�
̯ʎɀ̯�ʽ͛�̚˝͕ɭ̝̤�ɡ˝̸ʴɧ�ɠɭ�̯ɭ̤̯ɭɧ�ɠɭʄ˝̝ɭ�̯ʎɭ�
�ɧʽʓˉʓ̤̯̝ɀ̯ʓ͔ɭ��̚̚ɭɀʴ̤�æ̝ʓɠ̸ˉɀʴ� ੲ��æੳ�
Dɭɀ̝�ˉ˝̯�̯ʎɭ�ʴɭʅɀʴ�ɠɀ̯̯ʴɭ̤�͕ʓ̯ʎ�ď�̝ɭʽɀʓˉ�
˝ˉʅ˝ʓˉʅ
Ċɭ�ɀ̝ɭ� ʓˉ͔˝ʴ͔ɭɧ� ʓˉ�п͔ɭ�ʽ˝̝ɭ� ̤ɭ̚ɀ̝ɀ̯ɭ�

ɀɡ̯ʓ˝ˉ̤�͕ʓ̯ʎ�ď�"˝̝̚�ɭʓ̯ʎɭ̝�ʓˉ�̯ʎɭ�Dɭɧɭ̝ɀʴ�
"˝̸̝̯�˝̝�̯ʎɭ���æ�ʓˉɡʴ̸ɧʓˉʅ�ɀ�ʯɭ͛�Dɭɧɭ̝ɀʴ�
"˝̸̝̯� ɠɀ̯̯ʴɭ� ɀ̝˝̸ˉɧ� ď�"˝̝̚ઑ̤� ˉ˝ˉɡ˝ʽ
̚ʴʓɀˉɡɭ�͕ʓ̯ʎ�ɀ�̯̝ɀˉ̤̚ɀ̝ɭˉɡ͛�ˉ˝̯ʓɡɭ�ɀ̤ʯʓˉʅ�
Ό̸ɭ̤̯ʓ˝ˉ̤�ɀɠ˝̸̯�͕ ʎɀ̯�̯ ʎɭ�ɡ˝ʽ̚ɀˉ͛�ʓ̤�ɧ˝ʓˉʅ�
̯˝�ɡ˝ʽɠɀ̯�ɡʎʓʴɧ�̤ɭ̸͚ɀʴ�ɀɠ̸̤ɭ�ʽɀ̯ɭ̝ʓɀʴ�ɀˉɧ�
ʄɀʓʴ̸̝ɭ�̯˝�̚ɀ͛�̯ʎɭ�ʓˉʄ̝ʓˉʅɭʽɭˉ̯�ˉ˝̯ʓɡɭ
!̸̯� ʎɭ̝ɭʓˉ� ʴʓɭ̤� ̯ʎɭ� ̸̝ɠ�Юɭ̤ɭ� ɡ˝ʽ̚ɀ

ˉʓɭ̤� ʎɀ͔ɭ� ɀʴʽ˝̤̯� ̸ˉʴʓʽʓ̯ɭɧ� ʄ̸ˉɧ̤� ̯˝� ̯ʓɭ�
̝ɭʅ̸ʴɀ̯˝̝̤�̸ ̚�ʓˉ�̔ ̸ʴ̯ʓ̚ʴɭ�ɹ ɭˉʅ̯ʎ͛�ɀˉɧ�ɡ˝̤̯ʴ͛�
ʴʓ̯ʓʅɀ̯ʓ˝ˉ̤�R̯ઑ̤�ɀ�̤ ̯̝ɀ̯ɭʅ͛�R�ɹ ʓʯɭ�̯ ˝�ɡɀʴʴ�ɧɭɀ̯ʎ�
ɠ͛�ɀ�̯ʎ˝̸̤ɀˉɧ�ɡ˝̸̝̯̤એ�ɀˉɧ�˝ˉɭ�̯ʎɭ͛�ʎɀ͔ɭ�
̝ɭ̚ɭɀ̯ɭɧ�ʓˉ�̋ ̯ʎɭ̝�̚ ɀ̝̯̤�̋ ʄ�̯ ʎɭ�͕ ˝̝ʴɧ�Rˉ�ʄɀɡ̯�
.ʴ˝ˉ�v̸̤ʯ�ʫ̸̤̯�̯ ʎ̝ɭɀ̯ɭˉɭɧ�̯ ˝�̯ ɀʯɭ�̯ ʎɭ�.̸̝˝
̚ɭɀˉ�"˝ʽʽʓ̤̤ʓ˝ˉ�̯ ˝�ɀ�͔ɭ̝͛�̚ ̸ɠʴʓɡ�ɠɀ̯̯ʴɭ�ʓˉ�
ɡ˝̸̝̯એ�ʄ˝̝�̚ ̝ɭʴʓʽʓˉɀ̝͛�пˉɧʓˉʅ̤�̯ ʎɀ̯�ď�"˝̝̚�
͔ʓ˝ʴɀ̯ɭɧ�̯ ʎɭ�(ʓʅʓ̯ɀʴ�Ûɭ̝͔ʓɡɭ̤��ɡ̯�ʄ˝̝�ɀ�̝ ɀˉʅɭ�
˝ʄ�ɧɭɡɭ̯̚ʓ͔ɭ�ɧɭ̤ʓʅˉ�ʄɭɀ̸̯̝ɭ̤
!̸̯�̯ʎʓ̤�̝̚˝ɡɭ̤̤�ʎɀ̤�̸ˉɭɀ̝̯ʎɭɧ�ɀ�ɠʓсɭ ̝�

ʽ˝̝ɭ�ʄ̸ˉɧɀʽɭˉ̯ɀʴ�Ό̸ɭ̤̯ʓ˝ˉ�͕ʎʓɡʎ�ɀʴʴ�̯ɭɡʎ�
̝ɭʅ̸ʴɀ̯˝̝̤�ɀˉɧ�ɡ˝̸ˉ̯̝ʓɭ̤�̋ ̸̯̤ʓɧɭ�̯ ʎɭ�íÛ�͕ ʓʴʴ�
ˉɭɭɧ�̯˝�ʅ̝ɀ̚̚ʴɭ�͕ʓ̯ʎ�ʓʄ�̯ɭɡʎˉ˝ʴ˝ʅ͛�ɡ˝ʽ̚ɀ
ˉʓɭ̤�ʴʓʯɭ�ď�"˝̝̚�ɀ̝ɭ�ˉ˝̯�ɀˉ̤͕ɭ̝ɀɠʴɭ�̯˝�̯ʎɭ�
ʴɀ͕̤�˝ʄ�̯ʎɭ�̤˝͔ɭ̝ɭʓʅˉ�ˉɀ̯ʓ˝ˉ̤�ʓˉ�͕ʎʓɡʎ�̯ʎɭ͛�
˝̚ɭ̝ɀ̯ɭ�ɀˉɧ�ɭ͚̯̝ɀɡ̯�̝ɭ͔ɭˉ̸ɭ�̯ʎɭˉ�̯˝�͕ʎ˝ʽ�
ɀ̝ɭ�̯ʎɭ͛�̸ʴ̯ʓʽɀ̯ɭʴ͛�ɀˉ̤͕ɭ̝ɀɠʴɭਗ਼

ਚਘાЮɭ�ঢ়�!̝ɭ̯̯˝ˉ�Ċ˝˝ɧ̤�"˝ˉʄɭ̝ɭˉɡɭ�ɹ ɭɧ�̯ ˝�̯ ʎɭ�̝ ɭʅ̸ʴɀ̯ʓ˝ˉ�̋ ʄ�̯ ʎɭ�ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�̔ ˝ˉɭ̯ɀ̝͛�ɀˉɧ�пˉɀˉɡʓɀʴ�̋ ̝ɧɭ̝�
ɀоɭ̝�̯ʎɭ�ɡ˝ˉɡʴ̸̤ʓ˝ˉ�˝�Ċ˝̝ʴɧ�Ċɀ̝�RR�੶.ɧ
ਚਙાʎ̯̯̤͕͕̚ ͕ɭ̤ɀʄɭ̯ ͛ʅ˝ ͔ɀ̸ˉɭ͕̤̝˝˝ʽʽɭɧʓɀ̝ɭʴɭɀ̤ɭ̤ɭ̤ɀʄɭ̯͛̚ɀ̝̯ˉɭ̝̤͕ʓ̯ʎ̯ʎɭɭ̸̝˝̚ɭɀˉɡ˝ʽʽʓ̤̤ʓ˝ˉ̯˝ʎ̯̯̤͕͕̚ ͕ɭ̤ɀʄɭ̯ ͛ʅ˝ ͔ɀ̸ˉɭ͕̤̝˝˝ʽʽɭɧʓɀ̝ɭʴɭɀ̤ɭ̤ɭ̤ɀʄɭ̯͛̚ɀ̝̯ˉɭ̝̤͕ʓ̯ʎ̯ʎɭɭ̸̝˝̚ɭɀˉɡ˝ʽʽʓ̤̤ʓ˝ˉ̯˝
̸̤̚̚˝̝̯ɭˉʄ˝̝ɡɭʽɭˉ̯˝ʄ˝ˉʴʓˉɭ̤ɀʄɭ̯̝͛ɭʅ̸ʴɀ̯ʓ˝ˉ̸̤̤̚̚˝̝̯ɭˉʄ˝̝ɡɭʽɭˉ̯˝ʄ˝ˉʴʓˉɭ̤ɀʄɭ̯̝͛ɭʅ̸ʴɀ̯ʓ˝ˉ̤

�ˉ�ɀˉ̤͕ɭ̝�̯ ˝�̯ ʎʓ̤�̚ ʓ͔˝̯ɀʴ�Ό̸ɭ̤̯ʓ˝ˉ�ʓ̤�͕ ɭʴʴ�
ɠɭ͛˝ˉɧ�̯ʎɭ�ɠ˝̸ˉɧɀ̝ʓɭ̤�˝ʄ�˝ˉɭ�ʴʓ̯ʓʅɀ̯ʓ˝ˉ�˝̝�
̯ʎɭ�ʫ̸̝ʓ̤ɧʓɡ̯ʓ˝ˉ�˝ʄ�ɀ�̤ʓˉʅʴɭ�ɡ˝̸̝̯�ɀˉɧ�͕ʓʴʴ�
ʎɀ͔ɭ�̤͕ɭɭ̚ʓˉʅ�ʓʽ̚ʴʓɡɀ̯ʓ˝ˉ̤�ʄ˝̝�ɀʴʴ�ɧʓʅʓ̯ɀʴ�
̚ʴɀ̯ʄ˝̝ʽ� ̝ɭʅ̸ʴɀ̯˝̝̤� Ċɭ� ˉɭɭɧ� ̯˝� ɭˉ̸̤̝ɭ�
̯ʎɭ̤ɭ�ɧɭɡʓ̤ʓ˝ˉ̤�ɀ̝ɭ�̔ ɀɧɭ�ʓˉ�̯ ʎɭ�̝ ʓʅʎ̯�ʄ˝̸̝ʽ�
͕ʓ̯ʎ�ɀ�ɠ̝˝ɀɧ�̝ɀˉʅɭ�˝ʄ�ɧɭɡʓ̤ʓ˝ˉ�ʽɀʯɭ̝̤

A way forward?
Û˝�ʎ˝͕�ɧ˝�͕ɭ�пˉɧ�ɀ�way� ʄ˝̝͕ɀ̝ɧਗ਼��ˉɭ�
̯ʎʓˉʅ�̯ʎɀ̯ઑ̤�ɡʴɭɀ̝�ʓ̤�̯ʎɀ̯�̯ʎɭ�ɀɠʓʴʓ̯͛�˝ʄ�ɀʴʴ�
̤˝͔ɭ̝ɭʓʅˉ�ˉɀ̯ʓ˝ˉ̤�̯˝�̝̚˝̯ɭɡ̯�̯ʎɭʓ̝�ɡʓ̯ʓͥɭˉ̤�
ʄ̝˝ʽ�ʎɀ̝ʽʄ̸ʴ�˝ˉʴʓˉɭ�ɡ˝ˉ̯ɭˉ̯�ɀˉɧ�ɡ˝ˉɧ̸ɡ̯�
ˉɭɭɧ̤�̯˝�ɠɭ�̚ɀ̝̯�˝ʄ�ɀ�ʅʴ˝ɠɀʴ�ɡ˝ˉ͔ɭ̝̤ɀ̯ʓ˝ˉ�
Ñɭ̝ʎɀ̤̚�ʓ̯�ʓ̤�ɀ�ɡ˝ˉ͔ɭˉ̯ʓ˝ˉ�̋ ̝�ɀ�̯ ̝ɭɀ̯ ͛�̋ ̝�̯ ʎɭ�
ɭΌ̸ʓ͔ɀʴɭˉ̯�˝ʄ�ɀ�!̝ɭ̯̯˝ˉ�Ċ˝˝ɧ̤એৣৡ�ʄ˝̝�ɡ̝˝̤̤
ʫ̸̝ʓ̤ɧʓɡ̯ʓ˝ˉɀʴ�̝ɭʅ̸ʴɀ̯ʓ˝ˉ�˝ʄ�˝ˉʴʓˉɭ�ʎɀ̝ʽ̤
�̤�ʽɭˉ̯ʓ˝ˉɭɧ�ɭÛɀʄɭ̯͛�ʎɀ̤�ɀʴʓʅˉɭɧ�͕ʓ̯ʎ�

˝̯ʎɭ̝� ʅʴ˝ɠɀʴ� ̤ɀʄɭ̯͛� ̝ɭʅ̸ʴɀ̯˝̝̤� ̯ʎ̝˝̸ʅʎ� ɀ�
ʄ˝̝ʽɀʴ�˝̝ʅɀˉʓ̤ɀ̯ʓ˝ˉ�ɀˉɧ�̝ɭɡɭˉ̯ʴ͛�̤ʓʅˉɭɧ�ɀ�
̝ɭʅ̸ʴɀ̯˝̝͛�v�í�͕ʓ̯ʎ�̯ʎɭ�.̸̝˝̚ɭɀˉ�"˝ʽ
ʽʓ̤̤ʓ˝ˉ�ɀ�ʄ˝̝ʽʓɧɀɠʴɭ�ɠʴ˝ɡ�͕ʓ̯ʎ�̚ʴɭˉ̯͛�˝ʄ�
̝ɭʅ̸ʴɀ̯˝̝͛�ʎɭо�ɠɭʎʓˉɧ�̯ʎɭʽৣৢ
!̸̯� ˝ʄ� ɡ˝̸̝̤ɭ� ̯ʎɭ� ʓ̸̤̤ɭ� ˝ʄ� ̝ɭʅ̸ʴɀ̯ʓ˝ˉ�

ɀˉɧ�̤˝͔ɭ̝ɭʓʅˉ̯͛�͕ʓʴʴ�ʴʓʯɭʴ͛�ɡ˝ˉ̯ʓˉ̸ɭ�̯˝�ɠɭ�
ɡʎɀʴʴɭˉʅʓˉʅ�̸ˉ̯ʓʴ�̯ʎɭ�ʽ˝̤̯�̤ʓʅˉʓпɡɀˉ̯�ʫ̸̝ʓ̤
ɧʓɡ̯ʓ˝ˉ�͕ʎɭ̝ɭ�ʽ˝̤̯�ʅʴ˝ɠɀʴ�̯ɭɡʎ�ʅʓɀˉ̯̤�ɀ̝ɭ�
ʎɭɀɧΌ̸ɀ̝̯ɭ̝ɭɧઃ̯ʎɭ�íˉʓ̯ɭɧ�Û̯ɀ̯ɭ̤ઃʽɀʯɭ̤�
̤ɭ̝ʓ˝̸̤�ɀ̯̯ɭʽ̯̤̚�̯˝�̚ɀ̤̤�̤ɀʄɭ̯͛�ʴɭʅʓ̤ʴɀ̯ʓ˝ˉ�
ɀˉɧ�ʎ˝ʴɧ�̯ʎɭʽ�ɀɡɡ˝̸ˉ̯ɀɠʴɭ
Юʓˉʅ̤�ɧʓɧ�̤ɭɭʽ�̯˝�ɠɭ�ʽ˝͔ʓˉʅ�ʓˉ�ɀ�̚˝̤ʓ

̯ʓ͔ɭ�̯ ̝ɀʫɭɡ̯˝̝͛�͕ ʓ̯ʎ�ɀˉ�ɭʽ˝̯ʓ˝ˉɀʴʴ͛ɡʎɀ̝ʅɭɧ�
íÛ�Ûɭˉɀ̯ɭ�f̸ɧʓɡʓɀ̝͛�"˝ʽʽʓ̯̯ɭɭ�ʎɭɀ̝ʓˉʅ�ʓˉ�
fɀˉ̸ɀ̝͛��ɠ̸̯�ʄ̸̝̯ʎɭ̝�̚ ̝˝ʅ̝ɭ̤̤�ʎɀ̤�̤ ̯ɀʴʴɭɧ�
�ʄ�ɡ˝̸̝̤ɭ�̯ʎɭ�˝̸̯ɡ˝ʽɭ̤�˝ʄ�̯ʎɭ�̸̚ɡ˝ʽʓˉʅ�
íÛ�ɭʴɭɡ̯ʓ˝ˉ�ɡɀˉ�ɀˉɧ�͕ ʓʴʴ�ʎɀ͔ɭ�̝ ɭ͔ɭ̝ɠɭ̝ɀ̯ʓ˝ˉ̤�
ʄ˝̝�̯ɭɡʎˉ˝ʴ˝ʅ͛�̝ɭʅ̸ʴɀ̯ʓ˝ˉ�̝ɭʅɀ̝ɧʴɭ̤̤�˝ʄ�̯ʎɭ�
˝̸̯ɡ˝ʽɭ�M˝͕�ɡɀˉ�ʓ̯�ˉ˝̯ਗ਼

https://www.esafety.gov.au/newsroom/media-releases/esafety-partners-with-the-european-commission-to-support-enforcement-of-online-safety-regulations
https://www.esafety.gov.au/newsroom/media-releases/esafety-partners-with-the-european-commission-to-support-enforcement-of-online-safety-regulations


281

Journal & Proceedings of the Royal Society of New South Wales
Grant — How a single letter changed the world

!̸̯�ʓʽ̚˝̝̯ɀˉ̯ʴ ͛�͕ʎʓʴɭ�̯ʎɭ̤ɭ�ɡ˝̸̝̯�ɠɀ̯
̯ʴɭ̤� ʎɀ͔ɭ� ɠɭɭˉ� ʅ˝ʓˉʅ� ˝ˉ� ̯ʎɭ� �̸̤̯̝ɀʴʓɀˉ�
E˝͔ɭ̝ˉʽɭˉ̯�ʎɀ̤�ɀʴ̤˝�ɠ̝˝̸ʅʎ̯�ʄ˝̝͕ɀ̝ɧ�̯ʎɭ�
�ˉʴʓˉɭ�Ûɀʄɭ̯͛��ɡ̯�Ôɭ͔ʓɭ͕ৣৣ�ɀˉɧ�R�ʎɀ͔ɭ�ˉ˝�
ɧ˝̸ɠ̯�̯ʎɭ�̝ɭɡɭˉ̯�ɭ͚̚ɭ̝ʓɭˉɡɭ�͕ʓ̯ʎ�ď�"˝̝̚�
ɀˉɧ�ɀˉ͛�͕ɭɀʯˉɭ̤̤ɭ̤�ɭ͚̚˝̤ɭɧ�ʓˉ�˝̸̝�ʴɭʅʓ̤
ʴɀ̯ʓ˝ˉ�ɧ̸̝ʓˉʅ� ̯ʎʓ̤� ɡɀ̤ɭ�͕ʓʴʴ�ɠɭ�ɭ͚ɀʽʓˉɭɧ�
ɡʴ˝̤ɭʴ͛� ̯˝� ɭˉ̸̤̝ɭ� ʄ̸̸̯̝ɭ� ʴɭʅʓ̤ʴɀ̯ʓ˝ˉ� ʓ̤� п̯�
ʄ˝̝�̸̝̚̚˝̤ɭ�Û˝ʽɭ�˝̯̚ʓ˝ˉ̤�˝ˉ�̯ʎɭ�̯ɀɠʴɭ�ʄ˝̝�
ɡ˝ˉ̤ʓɧɭ̝ɀ̯ʓ˝ˉ�ʓˉɡʴ̸ɧɭ�ɠ̝ʓˉʅʓˉʅ�˝̸̝�̚˝͕ɭ̝̤�
ʓˉ̯˝�ɹ ʓˉɭ�͕ ʓ̯ʎ�̯ ʎ˝̤ɭ�̋ ʄ�̯ ʎɭ�íi�ɀˉɧ�.̸̝˝̚ɭɀˉ�
íˉʓ˝ˉ�͕ʓ̯ʎ�̚˝͕ɭ̝̤�̯˝�пˉɭ�ɡ˝ʽ̚ɀˉʓɭ̤�̸̚�
̯˝��˝ʄ�ɀˉˉ̸ɀʴ�˝̚ɭ̝ɀ̯ʓˉʅ�̝ɭ͔ɭˉ̸ɭ�ɀ̤�͕ɭʴʴ�
ɀ̤�̤ʓʅˉʓпɡɀˉ̯�ɠ̸̤ʓˉɭ̤̤�ɧʓ̸̤̝̯̚ʓ˝ˉ�̚˝͕ɭ̝̤
Rˉ�ɀˉ͛�ʽɭɀˉʓˉʅʄ̸ʴ�̚ʴɀˉ�̯˝�пˉɧ�ɀ�͕ɀ͛�ʄ˝̝

͕ɀ̝ɧ�R�̯ʎʓˉʯ�ʓ̯ઑ̤�ʎ̸ʅɭʴ͛�ʓʽ̚˝̝̯ɀˉ̯�̯ʎɭ̝ɭ�ʓ̤�
ɀ�ʅ̝ɭɀ̯ɭ̝�ɧɭʅ̝ɭɭ�˝ʄ�ɡ˝ʎɭ̝ɭˉɡɭ�ɀˉɧ�ɡ˝˝̝ɧʓˉɀ
̯ʓ˝ˉ�ɠɭ̯͕ɭɭˉ�ʅʴ˝ɠɀʴ�̝ɭʅ̸ʴɀ̯˝̝̤�Ċʎʓʴɭ�˝̸̝�
̝ɭʅ̸ʴɀ̯˝̝͛�̤̤̯͛ɭʽ̤�͕ʓʴʴ�ˉɭ͔ɭ̝�ɠɭ�ʓɧɭˉ̯ʓɡɀʴ�
ʓ̯ઑ̤�ʓʽ̚˝̝̯ɀˉ̯�̯ʎɭ͛�ɀ̝ɭ�ɀʴʓʅˉɭɧ�̯˝�ʓˉɡ̝ɭɀ̤ɭ�
˝̸̝� ɡ˝ʴʴɭɡ̯ʓ͔ɭ� ɭаɭɡ̯ʓ͔ɭˉɭ̤̤� ʓˉ� ̝ɭʅ̸ʴɀ̯ʓˉʅ�
̯ʎɭ̤ɭ�̚˝͕ɭ̝ʄ̸ʴ�íÛɧ˝ʽʓɡʓʴɭɧ�ɡ˝ʽ̚ɀˉʓɭ̤
R�ʯˉ˝͕�̯ ʎɀ̯�͕ ɀ̤�ɀ�ɹ ˝̯�ɀˉɧ�R�͕ ɀˉ̯�̯ ˝�̯ ʎɀˉʯ�

͛˝̸�̤˝�ʽ̸ɡʎ�ʄ˝̝�ʴʓ̤̯ɭˉʓˉʅ
Ôɭɡɭˉ̯ʴ ͛���˝ɠɭʴ�Ñɭɀɡɭ�Ñ̝ʓͥɭ�͕ʓˉˉɭ̝�

vɀ̝ʓɀ�Ôɭ̤̤ɀৣ�ʴɀɠɭʴʴɭɧ�̯˝ɧɀ͛ઑ̤�̯ɭɡʎ�".�̤�
ɀ̤�̯ʎɭ�͕˝̝ʴɧઑ̤�ʴɀ̝ʅɭ̤̯�ɧʓɡ̯ɀ̯˝̝̤એ�vɀ̝ʓɀ�ʓ̤�
̤˝ʽɭ˝ˉɭ�͕ʎ˝ʽ�R�ɧɭɭ̚ʴ͛�̝ɭ̤̚ɭɡ̯ઃɀˉɧ�ʎɀ̤�
̯ɀˉʅʴɭɧ�͕ʓ̯ʎ�̚˝ʴʓ̯ʓɡɀʴ�ɧʓɡ̯ɀ̯˝̝̤�̯ʎ̝˝̸ʅʎ˝̸̯�
ʎɭ̝�ʫ˝̸̝ˉɀʴʓ̤̯ʓɡ�ɡɀ̝ɭɭ̝ઃ̤˝�ɡɭ̝̯ɀʓˉʴ͛�ʯˉ˝͕̤�
̯̝͛ɀˉˉ͛�͕ʎɭˉ�̤ʎɭ�̤ɭɭ̤�ʓ̯�!̸̯�R�̯ʎʓˉʯ�̤ʎɭ�
ʽɀʯɭ̤�ɀ�͔ɀʴ̸ɀɠʴɭ�̚˝ʓˉ̯�ɀɠ˝̸̯�ɀ�̤ɭɭʽʓˉʅʴ͛�
̸ˉ̯˝̸ɡʎɀɠʴɭ�ɡʴɀ̤̤�̋ ʄ�̚ ˝͕ɭ̝ʄ̸ʴ�ɀˉɧ�̚ ˝ʴʓ̯ʓɡɀʴʴ͛�
̚˝̯ɭˉ̯�̯ɭɡʎ�ɠʓʴʴʓ˝ˉɀʓ̝ɭ̤�ɀˉɧ�̯ʎɭʓ̝�ʄ˝ʴʴ˝͕ɭ̝̤
Ċʎɭˉ�͛˝̸�̝ɭɀʴʴ͛�̯ʎʓˉʯ�ɀɠ˝̸̯�ʓ̯�̯˝ɧɀ͛ઑ̤�

̯ɭɡʎ�ʴɭɀɧɭ̝̤�͕ʓɭʴɧ�ɀʴʽ˝̤̯�̸ˉʴʓʽʓ̯ɭɧ�̚˝͕ɭ ̝�

ਚਚાʎ̯̯̤͕͕̚ ͕ʓˉʄ̝ɀ̸̤̯̝ɡ̸̯̝ɭʅ˝ ͔ɀ̸̤ʓ̯ɭ̤ɧɭʄɀ̸ʴ̯пʴɭ̤ɧ˝ɡ̸ʽɭˉ̯̤˝ˉʴʓˉɭ̤ɀʄɭ̯͛ɀɡ̯̝ɭ͔ʓɭ͕ʓ̸̤̤ɭ̤̚ɀ̚ɭ̝ʎ̯̯̤͕͕̚ ͕ʓˉʄ̝ɀ̸̤̯̝ɡ̸̯̝ɭʅ˝ ͔ɀ̸̤ʓ̯ɭ̤ɧɭʄɀ̸ʴ̯пʴɭ̤ɧ˝ɡ̸ʽɭˉ̯̤˝ˉʴʓˉɭ̤ɀʄɭ̯͛ɀɡ̯̝ɭ͔ʓɭ͕ʓ̸̤̤ɭ̤̚ɀ̚ɭ̝
ɀ̝̚ʓʴ̚ɧʄɀ̝̚ʓʴ̚ɧʄ�੶.ɧ
ਚਛાʎ̯̯̤͕͕̚ ͕̤ʓ̚ɀɡ˝ʴ̸ʽɠʓɀɭɧ̸ˉɭ͕̤ˉ˝ɠɭʴʴɀ̸̝ɭɀ̯ɭʽɀ̝ʓɀ̝ɭ̤̤ɀʫ˝ʓˉ̤ʓ̚ɀʄɀɡ̸ʴ̯͛ʎ̯̯̤͕͕̚ ͕̤ʓ̚ɀɡ˝ʴ̸ʽɠʓɀɭɧ̸ˉɭ͕̤ˉ˝ɠɭʴʴɀ̸̝ɭɀ̯ɭʽɀ̝ʓɀ̝ɭ̤̤ɀʫ˝ʓˉ̤ʓ̚ɀʄɀɡ̸ʴ̯͛�੶.ɧ
ਚਜાSee ʎ̯̯̤̚ɭˉ͕ʓʯʓ̚ɭɧʓɀ˝̝ʅ͕ʓʯʓf˝ʎˉઈÑɭ̝̝͛ઈ!ɀ̝ʴ˝͕ʎ̯̯̤̚ɭˉ͕ʓʯʓ̚ɭɧʓɀ˝̝ʅ͕ʓʯʓf˝ʎˉઈÑɭ̝̝͛ઈ!ɀ̝ʴ˝͕�੶.ɧ
ਚਝાÛɭɭ�Û˝ʴ˝ʽ˝ˉ�ੲੳ�ʄ˝̝�̝ɭɡɭˉ̯�ɡɀ̤ɭ̤�̝ɭ̤ɭɀ̝ɡʎ�ɀˉɧ�ɀɡ̯ʓ˝ˉ̤�ʓˉ�̯ʎɭ�íÛ�੶.ɧ�

ˉ˝̯�ʫ̸̤̯�˝͔ɭ̝�ɀ�̤ʓˉʅʴɭ�ɡ˝̸ˉ̯̝ ͛�ɠ̸̯�˝͔ɭ̝�ɀ�
ɡɀ̯̚ʓ͔ɭ�ʅʴ˝ɠɀʴ�̚ ˝̸̚ʴɀɡɭ�Юɭ͛�ɀʴ̤˝�ɧ˝ ઑ̯̄�ʫ̸̤̯�
ʎ˝ʴɧ� ̯ʎɭʽ̤ɭʴ͔ɭ̤�ɀɠ˝͔ɭ� ̯ʎɭ� ʴɀ͕�ɠ̸̯� ̤ɭɭʽ�
̯˝�ɭ͚ʓ̤̯�ɡ˝ʽ̚ʴɭ̯ɭʴ͛�ɠɭ͛˝ˉɧ�ʓ̯�ɠɀɡʯɭɧ�ɠ͛�
ɀʴʽ˝̤̯�ʓˉɭ͚ʎɀ̸̤̯ʓɠʴɭ�пˉɀˉɡʓɀʴ�̝ɭ̤˝̸̝ɡɭ̤
í̚� ̸ˉ̯ʓʴ� ʎʓ̤� ɧɭɀ̯ʎ� ʓˉ� ড়� !ɀ̝ʴ˝͕�

̤̯ɭɀɧʄɀ̤̯ʴ͛�̤ ̯˝˝ɧ�ɠ͛�ʎʓ̤�(ɭɡʴɀ̝ɀ̯ʓ˝ˉ�̋ ʄ�Rˉɧɭ
̚ɭˉɧɭˉɡɭ�˝ʄ�"͛ɠɭ̝̤̚ɀɡɭ�ɠ̸̯�R�ɧ˝�͕˝ˉɧɭ ̝�
ʓʄ�ʎɭ�͕ɀ̤�̤̯ʓʴʴ�ɀʴʓ͔ɭ�̯˝ɧɀ ͛�ɀˉɧ�͕ʓ̯ˉɭ̤̤ɭɧ�̤˝�
ʽ̸ɡʎ�̚˝͕ɭ̝�ɀˉɧ�ʓˉр̸ɭˉɡɭ�ʓˉ�̯ʎɭ�ʎɀˉɧ̤�˝ʄ�
̤˝�ʄɭ͕�ʓˉ�ʎʓ̤�ɡʎɭ̝ʓ̤ʎɭɧ�ɭʅɀʴʓ̯ɀ̝ʓɀˉ�ɡ͛ɠɭ̝
̤̚ɀɡɭ�͕ ʎɭ̯ʎɭ̝�ʎɭ�͕ ˝̸ʴɧ�̤ ̯ɀ̝̯�̯ ˝�ʎɀ͔ɭ�̤ ˝ʽɭ�
̤ɭɡ˝ˉɧ�̯ʎ˝̸ʅʎ̯̤ৣ
Юɭ�Ċ˝̝ʴɧ�Ċʓɧɭ�Ċɭɠ�ʎɀ̤�̸ˉɧ˝̸ɠ̯ɭɧʴ͛�

ɡʎɀˉʅɭɧ�̯ʎɭ�͕˝̝ʴɧ�ɠ̸̯�͕ɭ�ɡɀ ઑ̯̄�ʫ̸̤̯�ɡ˝ˉ
̯ʓˉ̸ɭ�̯˝�ɡɭʴɭɠ̝ɀ̯ɭ�̯ʎɭ�ʅ˝˝ɧ�͕ʎʓʴɭ�̸̯̝ˉʓˉʅ�
˝̸̝�ɠɀɡʯ̤�ɀˉɧ�ʓʅˉ˝̝ʓˉʅ�̯ʎɭ�ɠɀɧ�Юʓ̤�ʓ̤�ɀ�
͕˝̝ʴɧ�͕ ɭ�͕ ˝͔ɭઃ˝̝�̝ ɀ̯ʎɭ ̝�ɀ�͕ ɭɠ�̤ ̚ɀ͕ˉɭɧ�
ʓˉ�̯ʎɭ�ʅ̝ɭɀ̯�íÛ�˝ʄ��ઃɀˉɧ�̯ʎɭ̝ɭ�ʎɀ͔ɭ ઑ̯̄�
ɠɭɭˉ�̔ ɭɀˉʓˉʅʄ̸ʴ�ʅ̸ɀ̝ɧ̝ɀʓʴ̤�̯ ˝�̚ ̝ɭ͔ɭˉ̯�̯ ʎɭ̤ɭ�
ʎɀ̝ʽ̤
Юʓˉʯ�˝ʄ�ʎ˝͕�ʄɀ̝�̯ʎɭ�˝ˉʴʓˉɭ�͕˝̝ʴɧ�ʎɀ̤�

ɡ˝ʽɭ�ʓˉ�̯ʎɭ�̚ɀ̤̯�ৗ�͛ɭɀ̝̤�ʄ̝˝ʽ�̯ʎɭ�ɧʓɀʴ̸̚�
ɧɀ̤͛�ɀˉɧ�͛ɭ̯�Ûɭɡ̯ʓ˝ˉ�ৗ�˝ʄ�̯ʎɭ�"˝ʽʽ̸ˉʓ
ɡɀ̯ʓ˝ˉ̤�(ɭɡɭˉɡ͛��ɡ̯�ʎɀ̤�ˉ˝̯�ɠɭɭˉ�̯˝̸ɡʎɭɧ�
̤ʓˉɡɭ� ঢ়ঢ়ৣ০�!̸̯� ̯ʎɭ̝ɭ� ʓ̤� ʎ˝̚ɭ� R� ɠɭʴʓɭ͔ɭ�
͕ɭ� ɀ̝ɭ� ʽɀʯʓˉʅ� Ό̸ʓɭ̯� ɠ̸̯� ̤˝ʴʓɧ� ̝̚˝ʅ̝ɭ̤̤�
ɀˉɧઃ͕ʓ̯ʎ�̔ ˝̝ɭ�ɡ˝̸ˉ̯̝ʓɭ̤�ɀˉɧ�ʫ̸̝ʓ̤ɧʓɡ̯ʓ˝ˉ̤�
ɡ̝ɭɀ̯ʓˉʅ�̯ʎɭʓ̝�˝͕ˉ�˝ˉʴʓˉɭ�̤ɀʄɭ̯͛�̝ɭʅ̸ʴɀ̯˝̝̤�
ɡ˝ʽʓˉʅ�˝ˉʴʓˉɭઃ͕ɭ�ɀ̝ɭ�ˉ˝�ʴ˝ˉʅɭ̝�ɀʴ˝ˉɭ�ʓˉ�
̯ʎʓ̤�пʅʎ̯�ɭÛɀʄɭ̯͛�͕ ɀ̤�̋ ˉɡɭ�̯ ʎɭ�̤ ˝ʴɭ�͔ ˝ʓɡɭ�ʓˉ�
̯ʎɭ�͕ʓʴɧ�ɡɀʴʴʓˉʅ�ʄ˝̝�ɡʎɀˉʅɭઃ͕ɭ�ɀ̝ɭ�ˉ˝͕�
ʎɭɀ̝ʓˉʅ�̯ʎɭ̤ɭ�ɡɀʴʴ̤�ʄ̝˝ʽ�˝̯ʎɭ̝̤�ɀ̝˝̸ˉɧ�̯ʎɭ�
͕˝̝ʴɧ�ɭɡʎ˝ʓˉʅ�ɹ ʓʯɭ�ɀ�̤ ̯ɭɀɧ͛�ɧ̸̝ʽɠɭɀ̯�Ûɀʄɭ̯͛�
ɠ͛�(ɭ̤ʓʅˉ�ʓ̤�̯ɀʯʓˉʅ�ʎ˝ʴɧ�ʅʴ˝ɠɀʴʴ͛�ʅ˝͔ɭ̝ˉ
ʽɭˉ̯̤�ɀ̝ɭ�ɀ̤ʯʓˉʅ�ʅʴ˝ɠɀʴ�̯ɭɡʎ�ɡ˝ʽ̚ɀˉʓɭ̤�̯˝�

https://www.infrastructure.gov.au/sites/default/files/documents/online-safety-act-2021-review-issues-paper-26-april-2024.pdf
https://www.infrastructure.gov.au/sites/default/files/documents/online-safety-act-2021-review-issues-paper-26-april-2024.pdf
https://www.sipa.columbia.edu/news/nobel-laureate-maria-ressa-join-sipa-faculty
https://en.wikipedia.org/wiki/John_Perry_Barlow
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̝̚ʓ˝̝ʓ̯ʓ̤ɭ� ̤ɀʄɭ̯͛�ɀˉɧ�͕ɭʴʴɠɭʓˉʅ�ɀʎɭɀɧ�˝ʄ�
̯ɭɡʎ�̝̚˝п̯̤�ɀˉɧ�̤ʎʓˉ͛�ˉɭ͕�ʅɀɧʅɭ̯̤

Can we do it?
�ˉɧ�̯ʎʓ̤�ɠ̝ʓˉʅ̤�ʽɭ�̯˝�̯ʎɭ�пˉɀʴ�ɀˉɧ�ʽ˝̤̯�
ʓʽ̚˝̝̯ɀˉ̯�Ċ�̋ ʄ�ɀʴʴઃwe�R̯�̝ ɭɀʴʴ͛�ʓ̤�̋ ˉʴ͛�ɠ͛�
͕˝̝ʯʓˉʅ�̯˝ʅɭ̯ʎɭ ̝�ɀˉɧ�̤ʎ˝͕ʓˉʅ�̝ɭʅ̸ʴɀ̯˝̝͛�
ɡ˝̸̝ɀʅɭ�ɀˉɧ�ɡ˝˝̚ɭ̝ɀ̯ʓ˝ˉ�ɀɡ̝˝̤̤�ɠ˝̝ɧɭ̝̤�ɀˉɧ�
ʫ̸̝ʓ̤ɧʓɡ̯ʓ˝ˉ̤�̯ʎɀ̯�͕ɭ�ɡɀˉ�ʎ˝̚ɭ�̯˝�ɡʎɀˉʅɭ�
ʎ˝͕�̯ʎɭ�̯ɭɡʎˉ˝ʴ˝ʅ͛�ʅɀʽɭ�ʓ̤�ɠɭʓˉʅ�̚ʴɀ͛ɭɧ
.͔ɭ̝� ̯ʎɭ� ˝̯̚ʓʽʓ̤̯� R� ̝ɭʽɀʓˉ� ɭ̯ɭ̝ˉɀʴʴ͛�

ʎ˝̚ɭʄ̸ʴ�̯ʎɀ̯�ʓʄ�͕ɭ�ɧ˝�̯ʎʓ̤�͕ɭ�ɡɀˉ�͕̝ɭ̤̯�
ɠɀɡʯ� ɡ˝ˉ̯̝˝ʴ� ˝ʄ� ̯ʎʓ̤� ʓˉɡ̝ɭɧʓɠʴɭ� ͕˝̝ʴɧ
ɡʎɀˉʅʓˉʅ�ʓˉ͔ɭˉ̯ʓ˝ˉ�ɀˉɧ�ʎɀ͔ɭ�̯ʎɭ�̤ɀʄɭ̝�ɀˉɧ�
ʽ˝̝ɭ�ʓˉɡʴ̸̤ʓ͔ɭ�͕ ˝̝ʴɧ�͕ ʓɧɭ�͕ ɭɠ�͕ ɭ�ɀʴʴ�͕ ɀˉ̯�
ʓˉ�ʴʓˉɭ�͕ʓ̯ʎ�͕ʎɀ̯�ʓ̯̤�ɡ̝ɭɀ̯˝̝̤�ɀʴ͕ɀ̤͛�ɭˉ͔ʓ̤
ɀʅɭɧ�Юɀˉʯ�͛˝̸

İ̸ɭ̤̯ʓ˝ˉ̤�ɀˉɧ��ˉ̤͕ɭ̝̤

Ṳ̸̂ɀˉ�Ñ˝ˉɧ�Юɀˉʯ�͛˝̸�f̸ʴʓɭ�Юɀˉʯ�͛˝̸�
͔ɭ̝͛�̔ ̸ɡʎ�Юɀ̯�͕ ɀ̤�ʓˉɡ̝ɭɧʓɠʴɭ�R�ɧ˝ ઑ̯̄�ʯˉ˝͕�
͕ʎɭ̝ɭ�̯ ʎɭ��̋ ̝��̔ ʓˉ̸̯ɭ̤�͕ ɭˉ̯�ɠ̸̯�̯ ʎɭ͛ઑ͔ɭ�
р˝͕ˉ�ɠ ͛�R�˝ˉʴ͛�̤ɀ͕�ɀ�ʄɭ͕�̚ɭ˝̚ʴɭઑ̤�ʎɭɀɧ̤�
ɠ˝ɠɠʓˉʅ�v͛�ˉɀʽɭ�ʓ̤�Ṳ̸̂ɀˉ�Ñ˝ˉɧ�ɀˉɧ�Rઑʽ�
ʎ˝ˉ˝̸̝ɭɧ�̯˝�ɠɭ�̯ʎɭ�Ñ̝ɭ̤ʓɧɭˉ̯�˝ʄ�̯ʎɭ�Ô˝͛ɀʴ�
Û˝ɡʓɭ̯͛�˝ʄ��ÛĊ�Rˉ�̚ɀ̝̯ˉɭ̝̤ʎʓ̚�͕ʓ̯ʎ�Mɭ̝�
.͚ɡɭʴʴɭˉɡ͛�ʓˉ�E˝͔ɭ̝ˉʽɭˉ̯�M˝̸̤ɭ�͕ɭ�ʎɀ͔ɭ�
ʎɭʴɧ�Ideas@theHouse�̯ɭˉ�̯ʓʽɭ̤�ˉ˝ ͕�ɀˉɧ�ʓ̯�
ʎɀ̤ ઑ̯̄� ɧʓ̤ɀ̚̚˝ʓˉ̯ɭɧ�Ċɭઑ͔ɭ� ʎɀɧ� ɀʽɀͥʓˉʅ�
̝̚ɭ̤ɭˉ̯ɀ̯ʓ˝ˉ̤�ɀˉɧ�͛˝̸̝̤�ʓ̤�̝ʓʅʎ̯�̸̚�̯ʎɭ̝ɭ�
ʓˉ�̯ʎɭ�̚ɀˉ̯ʎɭ˝ˉ�Rઑʽ�ʅ˝ʓˉʅ�̯˝�˝̚ɭˉ�ʓ̯�̸̚�̯˝�
̯ʎɭ�ɀ̸ɧʓɭˉɡɭ
Ó�Юɀˉʯ�͛˝̸� f̸ʴʓɭ� ʄ˝̝� ̯ʎɀ̯� ɀɠ̤˝ʴ̸̯ɭʴ͛�
ʄɀˉ̯ɀ̤̯ʓɡ�̚ ̝ɭ̤ɭˉ̯ɀ̯ʓ˝ˉ�Rઑɧ�ɹ ʓʯɭ�̯ ˝�̯ ʎɀˉʯ�͛ ˝̸�
͔ɭ̝͛�ʽ̸ɡʎ�ʄ˝̝�̯ʎɭ�͕˝̝ʯ�͛˝̸�ɀˉɧ�͛˝̸̝�̚ɀ̝̯�
˝ʄ�̯ʎɭ�ʅ˝͔ɭ̝ˉʽɭˉ̯�ɧ˝�̯˝�̝̚˝̯ɭɡ̯�˝̸̝�ɡʎʓʴ
ɧ̝ɭˉ�R�͕ɀ̤�͔ɭ̝͛�ʓˉ̯ɭ̝ɭ̤̯ɭɧ�ʓˉ�͛˝̸̝�ɀˉɀʴ˝ʅ͛�
͕ʓ̯ʎ�̯ʎɭ�ɡɀ̝�ʓˉɧ̸̤̯̝ ͛�Mɀ͔ʓˉʅ�͕˝̝ʯɭɧ�ʄ˝̝�
ɀ�ʴɀ̝ʅɭ�ɡ˝ʽ̚ɀˉ͛�ʄ˝̝��͛ɭɀ̝̤�ʽ̤͛ɭʴʄ�R�̤ɀ͕�
̯ʎɭ�ʓˉ̯ɭ̝ˉɭ̯�ʅ˝�ʄ̝˝ʽ�ɀ�ˉʓɡɭ�̸̯˝̚ʓɀˉ�̚ʴɀɡɭ�

̯˝�˝ˉɭ�͕ʓ̯ʎ�ɀ�͔ɭ̝͛�ɧɀ̝ʯ�̤ʓɧɭ�Ċʎɭˉ�ɡɀ̝̤�
͕ɭ̝ɭ�ʓˉ̯̝˝ɧ̸ɡɭɧ�̯ʎɭ�ʅ˝͔ɭ̝ˉʽɭˉ̯�ʓʽ̚˝̤ɭɧ�
̤ɀʄɭ̯͛�ʽɭɀ̸̤̝ɭ̤�ɠ͛�ʓˉ̤ʓ̤̯ʓˉʅ�ʽɀˉ̸ʄɀɡ̸̯̝ɭ̝̤�
ʓˉ̤̯ɀʴʴ�̤ɭɀ̯�ɠɭʴ̯̤�R̤�̯ʎɭ̝ɭ�̤˝ʽɭ̯ʎʓˉʅ�̤ʓʽʓʴɀ̝�
͕ɭ�ɡ˝̸ʴɧ�ɧ˝�ʄ˝̝�̯ʎɭ�ʓˉ̯ɭ̝ˉɭ̯ਗ਼�Ċɭ�ɀʴʴ�ɀɡɡɭ̤̤�
ʓ̯�̯ʎ̝˝̸ʅʎ�̚ʎ̤͛ʓɡɀʴ�ɧɭ͔ʓɡɭ̤�"˝̸ʴɧ�͕ɭ�ɀ̤ʯ�
ʽɀˉ̸ʄɀɡ̸̯̝ɭ̝̤�̯ ˝�ʓˉ̤̯ɀʴʴ�̤ ɀʄɭʅ̸ɀ̝ɧ̤�ɀʯʓˉ�̯ ˝�
ʓˉ̤̯ɀʴʴʓˉʅ�̤ ɭɀ̯�ɠɭʴ̯̤ਗ਼�R�ʯˉ˝͕�ʓ̯ઑ̤�̄ ˝̯�ɀ�̚ ɭ̝ʄɭɡ̯�
̤˝ʴ̸̯ʓ˝ˉ�ɀˉɧ�̯ ʎɭ̝ɭ�͕ ˝̸ʴɧ�ɠɭ�ɡʎɀʴʴɭˉʅɭ̤�ɠ̸̯�
Rઑʽ�͕˝ˉɧɭ̝ʓˉʅ�ʓʄ�̯ʎɭ̝ɭ�ɀ̝ɭ�͕ɀ̤͛�͕ɭ�ɡɀˉ�̸̤ɭ�
˝̸̝�̤˝͔ɭ̝ɭʓʅˉ�̚˝͕ɭ̝�̯˝�ɠ̸ʓʴɧ�ʓˉ�̤˝ʽɭ�̤˝ʴ̸
̯ʓ˝ˉ̤�̯˝�ɀɧɧ̝ɭ̤̤�̯ʎʓ̤�̝̚˝ɠʴɭʽਗ਼
ĠRE�Ċɭʴʴ�̯ʎɭ�ɡ˝ɧɭ̤�R�ʽɭˉ̯ʓ˝ˉɭɧ�ɀɡ̸̯ɀʴʴ͛�
ɧʓ͔ʓɧɭ�̯ʎɭ�̯ɭɡʎˉ˝ʴ˝ʅ͛�ʓˉɧ̸̤̯̝͛�ʓˉ̯˝�ɭʓʅʎ̯�
ɧʓаɭ̝ɭˉ̯� ̤ɭɡ̯˝̝̤� ɀˉɧ� ̚ʎɀ̤ɭ� ˝ˉɭ� ˝ʄ� ̯ʎɭ�
ɡ˝ɧɭ̤�̯˝˝ʯ�ɀʴʽ˝̤̯�̯ʎ̝ɭɭ�͛ɭɀ̝̤�̯˝�ɧɭ͔ɭʴ˝̚�
Юɀ̯ઑ̤�͕ʎ͛�R�ʅɀ͔ɭ�̯ʎɭ�ʓˉɧ̸̤̯̝͛�̤ʓ͚�ʽ˝ˉ̯ʎ̤�
Ċɭ�̸̯̚�̯˝ʅɭ̯ʎɭ̝�ɀ�̚ɀ̚ɭ̝�ʄ˝̝�̯ʎɭʽ�ɠɀ̤ʓɡɀʴʴ͛�
̤ɀ͛ʓˉʅ�͕ ɭ�̄ ɭɭɧ�ɡʎ˝ʯɭ�̚ ˝ʓˉ̯̤�ɀˉɧ�̤ ɀʄɭʅ̸ɀ̝ɧ̤�
̯ʎ̝˝̸ʅʎ˝̸̯�̯ʎɭ�̤̯ɀɡʯ�˝ˉ�ɧɭ͔ʓɡɭ̤�̯ʎ̝˝̸ʅʎ�
ɀ̚̚�̤̯˝̝ɭ̤�ɀˉɧ�̤ɭɀ̝ɡʎ�ɭˉʅʓˉɭ̤�Юɀ̯ઑ̤�˝ˉɭ�
͕ɀ ͛�Ċʓ̯ʎ�̯ʎɭ��ˉʴʓˉɭ�Ûɀʄɭ̯͛��ɡ̯�̝ɭ͔ʓɭ ͕�R�
̸̤̤̚ɭɡ̯�̯ʎɭ̝ɭ�͕ʓʴʴ�ɠɭ�ɀˉ�ɀ̝̚̚˝ɀɡʎ�ɀ̝˝̸ˉɧ�ɀ�
ɧ̸̯͛�˝ʄ�ɡɀ̝ɭ�͕ʓ̯ʎ�Ûɀʄɭ̯͛�ɠ͛�(ɭ̤ʓʅˉ�ɠɭʓˉʅ�ɀ�
ʄ̸ˉɧɀʽɭˉ̯ɀʴ�ɭʴɭʽɭˉ̯�˝ʄ�̯ʎɀ̯�Đ̋ ઑ̸̝ɭ�ɀɠ̤˝
ʴ̸̯ɭʴ͛� ̝ʓʅʎ̯� ͕ʎɭˉ� ͕ɭ� ʓʽ̚˝̝̯� æɭ̤ʴɀ� ɡɀ̝̤�
̯˝�̯ʎʓ̤�ɡ˝̸ˉ̯̝ ͛�͕ɭ�ɭ͚̚ɭɡ̯� ̯ʎɭʽ�̯˝�ʽɭɭ̯�
�̸̤̯̝ɀʴʓɀˉ�̤ ̯ɀˉɧɀ̝ɧ̤��̯ʎɭ̝͕ʓ̤ɭ�̯ ʎɭ͛�ɧ˝ ઑ̯̄�
ɡ˝ʽɭ�ʓˉ�!̸̯�̯ ʎʓ̤�̯ ɭɡʎˉ˝ʴ˝ʅʓɡɀʴ�ɭ͚ɡɭ̯̚ʓ˝ˉɀʴ
ʓ̤ʽ�ɀˉɧ�ʫ̸̝ʓ̤ɧʓɡ̯ʓ˝ˉɀʴ�ɀ̝ɠʓ̯̝ɀʅɭ�͕ ɭઑ̝ɭ�̤ ɭɭʓˉʅ�
͕ʓʴʴ�ɡ˝ˉ̯ʓˉ̸ɭ�̯ ˝�ɡʎɀʴʴɭˉʅɭ�̸ ̤�Mɀ͔ɭ�͛ ˝̸�̤ ɭɭˉ�
�ˉɧ̝ɭ͕�D˝̝̝ɭ̤̯ઑ̤�ɹ ʓ̯ʓʅɀ̯ʓ˝ˉ�ɀʅɀʓˉ̤̯�vɭ̯ɀ�ʄ˝̝�
̤ɡɀʽ̤ਗ਼�Mɭઑ̤�̯ɀʯʓˉʅ�ʓ̯�̯˝�"ɀʴʓʄ˝̝ˉʓɀ�̯˝�ʽɭɭ̯�
̯ʎɭʽ�͕ ʎɭ̝ɭ�̯ ʎɭ͛�ɀ̝ɭ��ˉɭ�̯ ɭɡʎˉʓɡɀʴʓ̯͛�ʓˉ�̯ ʎɭ�
ʫ̸ɧʓɡʓɀʴ�̝ ɭ͔ʓɭ͕�̯ ʎɀ̯�ď�"˝̝̚�ʓ̤�ɡʎɀʴʴɭˉʅʓˉʅ�̸ ̤�
˝ˉ�ʓˉ͔˝ʴ͔ɭ̤��ɭ͔ɀɧɀ�ʓˉɡ˝̝̚˝̝ɀ̯ʓ˝ˉ�ʴɀ͕�ɀˉɧ�
͕ʎɭ̯ʎɭ̝�ʓ̯�ɡɀ̝̝ʓɭ̤�ɧ̸̯ʓɭ̤�ʄ˝̝�ʄ˝̝ɭʓʅˉ�ʫ̸̝ʓ̤ɧʓɡ
̯ʓ˝ˉ̤���ɹ ˝̯�̋ ʄ�̚ ɭ˝̚ʴɭ�ʓˉ�ʅ˝͔ɭ̝ˉʽɭˉ̯�̯ ʎ˝̸ʅʎ̯�
̯ʎɭ�ʫ̸̝ʓ̤ɧʓɡ̯ʓ˝ˉ�Ό̸ɭ̤̯ʓ˝ˉ�͕ ɀ̤�ɀˉ̤͕ɭ̝ɭɧ�ɠ̸̯�
R�ɧ˝ ઑ̯̄�̯ʎʓˉʯ�ʓ̯�ʎɀ̤�ɠɭɭˉ
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Ó�Юɀˉʯ�͛˝̸�ʄ˝̝�͛˝̸̝�̝̚ɭ̤ɭˉ̯ɀ̯ʓ˝ˉ�Ċɭ�
̝ɭɀʴʴ͛� ɀɧʽʓ̝ɭ� ɀˉɧ� ̝ɭ̤̚ɭɡ̯� ̯ʎɭ� ͕˝̝ʯ� ͛˝̸�
ɧ˝� ʄ˝̝� ̸̤�Ċɭ� ɡɀ ઑ̯̄� ɧɭˉ͛� ̯ʎɀ̯� ̯ʎɭ� ̝ɀ̚ʓɧ�
̝ʓ̤ɭ�˝ʄ�̯ɭɡʎˉ˝ʴ˝ʅʓɡɀʴ�ɀɧ͔ɀˉɡɭʽɭˉ̯̤�ɡ˝ʽɭ̤�
͕ʓ̯ʎ�ʽɀˉ͛�ɠɭˉɭп̯̤�ɠ̸̯�ɀ̤�͛˝̸�ʽɭˉ̯ʓ˝ˉɭɧ�
̯ʎɭ̝ɭઑ̤�ɀʴ̤˝�ʽʓ̸̤̤ɭ�˝ʄ�̯ɭɡʎˉ˝ʴ˝ʅ ͛�M˝͕�ɧ˝�
͛˝̸�̯ʎʓˉʯ�͛˝̸ˉʅ�̚ɭ˝̚ʴɭ�ɡɀˉ�ʎɭʴ̚�ɡ̝ɭɀ̯ɭ�ɀ�
̤ɀʄɭ̝�˝ˉʴʓˉɭ�ɭˉ͔ʓ̝˝ˉʽɭˉ̯ਗ਼
ĠRE� R� ̯ʎʓˉʯ� ̝˝ʴɭʽ˝ɧɭʴʴʓˉʅ� ʅ˝˝ɧ� ɧʓʅʓ̯ɀʴ�
ɠɭʎɀ͔ʓ˝̸̝�ʓ̤�̯ ʎɭ�п̝̤̯�̤ ̯ɭ̚�R�͕ ɀˉ̯�̯ ˝�̔ ɭˉ̯ʓ˝ˉ�
̯ʎɀ̯�ʯɭ͛�ʽɭʽɠɭ̝̤�˝ʄ�ʽ͛�̤̯ɀа�ɀ̝ɭ�ʎɭ̝ɭ�ɀˉɧ�
Rઑʽ�ʫ̸̤̯�̋ ˉɭ�̚ ɭ̝̤˝ˉ�R�ɡ˝̸ʴɧ ઑ̯̄�ɧ˝�ʓ̯�͕ ʓ̯ʎ˝̸̯�
̯ʎɭʽ��ˉɭ�˝ʄ�ʽ͛�̤̚ɭɡʓɀʴ�ʅ̸ɭ̤̯̤�ʎɭ̝ɭ�ʓ̤�Ñ̝˝
ʄɭ̤̤˝̝�f˝ɀˉˉɀ�Ċɭɀ͔ɭ ̝�͕ʎ˝�ɧɭ͔ɭʴ˝̚ɭɧ�̯ʎɭ�
æɭɡʎˉ˝ʴ˝ʅ͛�Ñ˝ʴʓɡ͛�(ɭ̤ʓʅˉ�"ɭˉ̯̝ɭ�Ñɭ˝̚ʴɭ�
˝оɭˉ�ɀ̤ʯ�ʓʄ�R�ɀʴ͕ɀ̤͛�͕ ɀˉ̯ɭɧ�̯ ˝�ɠɭ�̯ ʎɭ�ɭÛɀʄɭ̯͛�
"˝ʽʽʓ̤̤ʓ˝ˉɭ ̝�R�ɧʓɧ ઑ̯̄�̯ʎɭ̝ɭ�͕ɀ̤�ˉ˝�ʓˉ̯ɭ̝
ˉɭ̯�ɀˉɧ�R�ʎɀɧ�ˉ˝�ʓɧɭɀ�R�͕˝̸ʴɧ�ɠɭ�ʴʓ͔ʓˉʅ�ʓˉ�
�̸̤̯̝ɀʴʓɀ�!̸̯�R�̯ʎʓˉʯ�͛˝̸�ʽɀʯɭ�͛˝̸̝�˝͕ˉ�
ʴ̸ɡʯ�ɀˉɧ�Rઑ͔ɭ�ɠɭɭˉ�ʴ̸ɡʯ͛�̯˝�ɠɭ�ʓˉ�̯ʎɭ�̝ʓʅʎ̯�
̚ʴɀɡɭ�ɀ̯�̯ʎɭ�̝ʓʅʎ̯�̯ʓʽɭ�ʫ̸̤̯�͕ʎɭˉ�̯ɭɡʎˉ˝ʴ
˝ʅ͛�̚˝ʴʓɡ͛�͕ɀ̤�ʎɀ̚̚ɭˉʓˉʅ�ʓˉ�Ċɀ̤ʎʓˉʅ̯˝ˉ�
("�!ɭʄ˝̝ɭ� ̯ʎɭ̝ɭ�͕ɀ̤� ɀˉ� ʓˉ̯ɭ̝ˉɭ̯� R�͕ɀ̤�
͕˝̝ʯʓˉʅ�ʄ˝̝�ʽ͛�ʎ˝ʽɭ̯˝͕ˉ�"˝ˉʅ̝ɭ̤̤ʽɀˉ�
˝ˉ�̤˝ɡʓɀʴ�ʓ̸̤̤ɭ̤��ˉɭ�ɧɀ ͛�ʎɭ�̤ɀʓɧ�Ċɭઑ͔ɭ�
ʅ˝̯�̯ʎʓ̤�̤ʽɀʴʴ�ɡ˝ʽ̚ɀˉ͛�ʓˉ�˝̸̝�ɭʴɭɡ̯˝̝ɀ̯ɭ�
ɡɀʴʴɭɧ�vʓɡ̝˝̤˝о�"ɀˉ�͛˝̸�͕˝̝ʯ�˝ˉ� ̯ɭɡʎ
ˉ˝ʴ˝ʅ͛�ʓ̸̤̤ɭ̤�̯˝˝ਗ਼એ�Û˝�R�̤̯ɀ̝̯ɭɧ�͕˝̝ʯʓˉʅ�
ɀ̯�̯ʎɭ�ʓˉ̯ɭ̝̤ɭɡ̯ʓ˝ˉ�˝ʄ�̤˝ɡʓɀʴ�ʫ̸̤̯ʓɡɭ�̚˝ʴʓɡ ͛�
ɀˉɧ�̯ ɭɡʎˉ˝ʴ˝ʅ͛�ɠɭʄ˝̝ɭ�̯ ʎɭ̝ɭ�͕ ɀ̤�ɀˉ�ʓˉ̯ɭ̝ˉɭ̯�
Юɀ̯�͕ɀ̤�ʴ̸ɡʯ ͛�ɀˉɧ�̯ʎɭˉ�R�ɡ̝ɭɀ̯ɭɧ�ɀ�̚ɀ̯ʎ�̯˝�
̸̸̝̤̚ɭ�ɀˉ�ʓˉ̯ɭ̝ɭ̤̯�vɀˉ͛�̚ɭ˝̚ʴɭ�ɀ̝ɭ�̸̯̝ˉɭɧ�
˝а�ɠ͛�̯ɭɡʎˉ˝ʴ˝ʅ ͛�ɠ̸̯�̯ɭɡʎˉ˝ʴ˝ʅ͛�̚˝ʴʓɡ͛�ʓ̤�
ʄ˝̝�̯ʎ˝̤ɭ�˝ʄ�̸̤�͕ʎ˝�ɀ̝ɭ�̝ʓʅʎ̯ɠ̝ɀʓˉɭɧ�ɀˉɧ�
͕ɀˉ̯�̯˝�ɠ̝ʓˉʅ�̤˝ɡʓɀʴ�ʫ̸̤̯ʓɡɭ�̯˝�̯ɭɡʎˉ˝ʴ˝ʅ ͛�
�ʄ�ɡ˝̸̝̤ɭ�ʴɭʅɀʴ�ɧɭʅ̝ɭɭ̤�ʎɭʴ̚�ɀ̤�͕ɭʴʴ
ÛÑ�Đ̋ ̸̝�̚ ɀ̤̤ʓ˝ˉ�ʓ̤�ʓˉʄɭɡ̯ʓ˝̸̤�ɀˉɧ�̯ ʎɭ�͕ ˝̝ʯ�
͛˝ ઑ̸̝ɭ�ɧ˝ʓˉʅ�ʓ̤�ɭ͚̯̝ɭʽɭʴ͛�ʓʽ̚˝̝̯ɀˉ̯�Юɀˉʯ�
͛˝̸�ʄ˝̝�̤ʎɀ̝ʓˉʅ�ʓ̯�͕ʓ̯ʎ�̸̤�̯˝ˉʓʅʎ̯�Ċɭઑ̝ɭ�ɀʴʴ�

ʓˉ�ɀ�͕˝̝ʴɧ�͕ʎɭ̝ɭ�ʓ̯ઑ̤�ɧʓдɡ̸ʴ̯�̯˝�ɧɭ̯ɭ̝ʽʓˉɭ�
̯ʎɭ� ɧʓаɭ̝ɭˉɡɭ� ɠɭ̯͕ɭɭˉ� ̝ʓʅʎ̯� ɀˉɧ�͕̝˝ˉʅ�
ʓˉ�̯ʎɭ�ʽɭ̯ɀ͔ɭ̝̤ɭઃ̯ʎɭ�̯ɭˉ̤ʓ˝ˉ̤�ɠɭ̯͕ɭɭˉ�
̯̝ɀˉ̤̚ɀ̝ɭˉɡ͛�ɀˉɧ�ɡɭˉ̤˝̝̤ʎʓ̚�Ċɭ�ɀ̚̚ʴɀ̸ɧ�
͛˝̸�ʄ˝̝�̯ʎɭ�͕˝̝ʯ�͛˝ ઑ̸̝ɭ�ɧ˝ʓˉʅ�R̯ઑ̤�ˉ˝̯�ɭɀ̤ ͛�
ɀ̤�͛˝ ઑ̸͔ɭ�ɧɭʽ˝ˉ̤̯̝ɀ̯ɭɧ�Ċɭઑ̝ɭ�ɀʴʴ�͕ʓ̯ʎ�͛˝̸�
ʓˉ�̯ʎɭ�ɠ̝˝ɀɧɭ̝�̤˝ɡʓɭ̯͛�ɀ̤�͕ɭ�̤ɭɭ�̯ʎɭ�̸̤̯̝ʅ
ʅʴɭ̤�ʓˉ�˝̸̝�ɡʎʓʴɧ̝ɭˉ�ɀˉɧ�ʅ̝ɀˉɧɡʎʓʴɧ̝ɭˉ�ɀˉɧ�
̯ʎɭ�ɀ̯̯ɭʽ̯̤̚�̯˝�̝ɭʅ̸ʴɀ̯ɭ�ʓˉ�ɀ�͕˝̝ʴɧ�͕ʎɭ̝ɭ�
̯ɭɡʎˉ˝ʴ˝ʅ͛�ʄɀ̝�̋ ̸̯̚ɀɡɭ̤�̚ ˝ʴʓɡ ͛�"ɀˉ�͛ ˝̸�̯ ɭʴʴ�
ʽɭ�͛˝̸̝�ʅ̝ɭɀ̯ɭ̤̯�ˉʓʅʎ̯ʽɀ̝ɭਗ਼�R̤�ʓ̯�̯ʎɀ̯�̯ʎɭ�
̯ɭɡʎˉ˝ʴ˝ʅ͛�ʓ̤�˝̸̯̚ɀɡʓˉʅ�̚˝ʴʓɡ͛�ɀˉɧ�̯ʎɭ�ʅɀ̚�
ʓ̤�̝̚˝ɠɀɠʴ͛�ʅɭ̯̯ʓˉʅ�͕ʓɧɭ̝ਗ਼
ĠRE��ɡ̸̯ɀʴʴ ͛�ʓ̯�ʓ̤ ઑ̯̄�v͛�ʅ̝ɭɀ̯ɭ̤̯�̄ ʓʅʎ̯ʽɀ̝ɭ�
ʓ̤�̯ ʎɀ̯�̤ ˝ʽɭ˝ˉɭ�͕ ʓʴʴ�̯ ɀʯɭ�̯ ʎɭʓ̝�̋ ͕ˉ�ɹ ʓʄɭ�ɀоɭ̝�
̯ʎɭ͛ઑ͔ɭ�ɡ˝ʽɭ�̯˝�̸̤�͕ʎɭ̯ʎɭ̝�ɧ̸ɭ�̯˝�ɡ͛ɠɭ̝
ɠ̸ʴʴ͛ʓˉʅ�˝̝�ɭ͚̚ɭ̝ʓɭˉɡʓˉʅ�̤ɭ̸͚ɀʴ�ɭ͚̯˝̝̯ʓ˝ˉ�
ɀˉɧ�͕ɭ�ɡ˝̸ʴɧ ઑ̯̄�ʎɭʴ̚�̯ʎɭʽ
ÛÑ�Đɭ̤�Rઑʽ�̤ ̸̝ɭ�͛ ˝̸�ʎɀ͔ɭ�̔ ɀˉ͛�̄ ʓʅʎ̯ʽɀ̝ɭ̤�
Ċ˝̸ʴɧ�͛˝̸�̚ʴɭɀ̤ɭ�ʫ˝ʓˉ�ʽɭ�ʓˉ�̯ʎɀˉʯʓˉʅ��̸̤
̯̝ɀʴʓɀઑ̤�ɭÛɀʄɭ̯͛�"˝ʽʽʓ̤̤ʓ˝ˉɭ ̝�f̸ʴʓɭ�Rˉʽɀˉ�
Grant.
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Abstract
World ocean ecosystems are increasingly disrupted by human activities. But converging stresses, 
ɀʽ̚ʴʓпɭɧ�ɠ͛�ʅʴ˝ɠɀʴ�͕ɀ̝ʽʓˉʅ�̝ɭʽɀʓˉ�ʴɀ̝ʅɭʴ͛�̸ˉ̝ɭɡ˝ʅˉʓ̤ɭɧ�"ʎɀˉʅɭ̤�ɧɭ͔ɭʴ˝̚ʓˉʅ�ʓˉ�̯ʎɭ�͕˝̝ʴɧ�˝ɡɭɀˉ�
̤̤̯͛ɭʽ̤�̚˝̤ɭ�̤ʓʅˉʓпɡɀˉ̯�̯ʎ̝ɭɀ̯̤�ʓˉ�̯ʎɭ�ʄ˝̝ʽ�˝ʄ�ʽɀʫ˝̝�ɭɡ˝ˉ˝ʽʓɡ�ɀˉɧ�̚ʎ̤͛ʓɡɀʴ�ʓʽ̚ɀɡ̯̤�˝ˉ�ʎ̸ʽɀˉ�
populations of every continent.ৢ

ਘાÛɭɭ�̯ʎɭ�ৗ�ˉɀʽɭ̤�˝ʄ�̯ʎɭ�ɡ˝ˉ̯̝ʓɠ̸̯ʓˉʅ�ɡ˝ɀ̸̯ʎ˝̝̤�ɠɭʴ˝ ͕�Юʓ̤�ʓ̤�̯ʎɭ�"˝ˉ̤ɭˉ̸̤̤�̤̯ɀ̯ɭʽɭˉ̯�ʄ̝˝ʽ�̯ʎɭ�Ôɭʅʓ˝ˉɀʴ�
�ɡ̯ʓ˝ˉ�˝ˉ�"ʴʓʽɀ̯ɭ�"ʎɀˉʅɭ�Û͛ʽ̚˝̤ʓ̸ʽ�ੲÔ�""ੳ�ʎɭʴɧ�˝ˉ�̯ʎɭ�th October 2024: An adjunct session of the 
Science Technology and Society Forum, Kyoto.
ਙાЮʓ̤�̚ɀ̚ɭ̝�ʓ̤�̝ɭ̝̚ʓˉ̯ɭɧ�͕ʓ̯ʎ�̚ɭ̝ʽʓ̤̤ʓ˝ˉ�ʄ̝˝ʽ�Ý̂ˮ̵ȊɝʓȊȪɝɾɝ˹̥�Ýȫɝȷʓȫȷ�ʓˉ�̝̚ɭ̤̤�R̯�͕ɀ̤�̸̚ɠʴʓ̤ʎɭɧ�̸ˉɧɭ̝�ɀ�""ઉ!Đ�
license. It is also online at https://www.stsforum.org/racc2024/pdf/statement.pdfhttps://www.stsforum.org/racc2024/pdf/statement.pdf
ਚાRÑ""�ੲঢ়ੳ�Û̸ʽʽɀ̝͛�ʄ˝̝�Ñ˝ʴʓɡ͛ʽɀʯɭ̝̤�TÓ$$�ÝˤȷȫɝȊɾ�Öȷˤʧ˧˹�ʧʓ�˹ ɘȷ��ȫȷȊʓ�Ȋʓȱ�$˧̥ʧˮˤɘȷ˧ȷ�ɝʓ�Ȋ�$ɘȊʓɏɝʓɏ�$ɾɝʇȊ˹ȷ 
੶M��Ñ̝̯̅ˉɭ ̝�ɭ̯�ɀʴ�ੲɭɧ̤ੳ�"ɀʽɠ̝ʓɧʅɭ�íˉʓ͔ɭ̝̤ʓ̯͛�Ñ̝ɭ̤̤�̚̚�ৗંৗ�ʎ̯̯̤̚ɧ˝ʓ˝̝ʅঢ়ড়ঢ়ঢ়ʎ̯̯̤̚ɧ˝ʓ˝̝ʅঢ়ড়ঢ়ঢ়
ਛાí�(Ñ�ੲੳ��ɡɭɀˉ�Ñ̝˝ʽʓ̤ɭ�ʎ̯̯̤͕͕̚ ̸͕ˉɧ̚˝̝ʅ̤ʓ̯ɭ̤ʅпʴɭ̤̤ͥʯʅʯɭৗпʴɭ̤í�(Ñઈ�ɡɭɀˉઈʎ̯̯̤͕͕̚ ̸͕ˉɧ̚˝̝ʅ̤ʓ̯ɭ̤ʅпʴɭ̤̤ͥʯʅʯɭৗпʴɭ̤í�(Ñઈ�ɡɭɀˉઈ
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ਜા.̸̝˝̚ɭɀˉ�"˝ʽʽʓ̤̤ʓ˝ˉ�ੲੳ�vɀ̝ʓ̯ʓʽɭ�æ̝ɀˉ̤̚˝̝̯�!ʴ̸ɭ�.ɡ˝ˉ˝ʽ͛��ɠ̤ɭ̝͔ɀ̯˝̝ ͛�https://blue-economy-https://blue-economy- obser-obser-
͔ɀ̯˝̝ ͛ɭɡɭ̸̝˝̚ɀɭ̸ɭ̸ɠʴ̸ɭɭɡ˝ˉ˝ʽ̤͛ɭɡ̯˝̝̤ʽɀ̝ʓ̯ʓʽɭ̯̝ɀˉ̤̚˝̝̯ઈɭˉ͔ɀ̯˝̝ ͛ɭɡɭ̸̝˝̚ɀɭ̸ɭ̸ɠʴ̸ɭɭɡ˝ˉ˝ʽ̤͛ɭɡ̯˝̝̤ʽɀ̝ʓ̯ʓʽɭ̯̝ɀˉ̤̚˝̝̯ઈɭˉ, viewed 7 November 2024.

World oceans are vital to human health 
and survival

• �̤�ɀ�ɡɀ̝ɠ˝ˉ�̤ʓˉʯ�ʎ˝ʴɧʓˉʅ�̤˝ʽɭ��̯ʓʽɭ̤�
more carbon than the atmosphere, 
absorbing some 30% of all human-caused 
"�৮�ɭʽʓ̤̤ʓ˝ˉ̤�ɀɡɡ˝̸ˉ̯ʓˉʅ�ʄ˝̝�ঢ়�̋ ʄ�̯ ʎɭ�
̚ʴɀˉɭ̯ઑ̤�͕ ɀ̯ɭ ̝�ɀˉɧ�ɀɠ̤˝̝ɠʓˉʅ�ɀ̝˝̸ˉɧ�ঢ়�
of the excess planetary heatৣ

• As a food source, especially for the most 
disadvantaged populations; providing 
potential solutions to key problems 
on land, regulating risks from extreme 
weather events; and yielding a wide range 
of products including medicines, and 
potential plastic substitutes

• As an enabler of major economic activities, 
representing some $2.3 trillion per year in 
goods and services, including transport of 
̤˝ʽɭ�ঢ়�˝ʄ�ɀʴʴ�ʅ˝˝ɧ̤ providing small-
̤ɡɀʴɭ� ʴʓ͔ɭʴʓʎ˝˝ɧ̤� ̯˝� ˉɭɀ̝ʴ͛� �ʽʓʴʴʓ˝ˉ�
people, and 11% of agricultural trade by 
value, as well as transport of people, tour-
ism, and recreation.

Юɭ�ʴʓʄɭ̸̤̚̚˝̝̯ʓˉʅ�ɡɀ̚ɀɡʓ̯ʓɭ̤�˝ʄ�
the world’s oceans are increasingly 

threatened by global warming
Sea-surface temperatures are already 
beyond the warning level of 1.1 degrees 
above pre-industrial levels and the rate of 
ocean warming appears to be increasing.

https://www.stsforum.org/racc2024/pdf/statement.pdf
https://doi.org/10.1017/9781009157964.001
https://www.undp.org/sites/g/files/zskgke326/files/2022-06/UNDP_Ocean_Promise_V2.pdf
https://www.undp.org/sites/g/files/zskgke326/files/2022-06/UNDP_Ocean_Promise_V2.pdf
https://blue-economy-observatory.ec.europa.eu/eu-blue-economy-sectors/maritime-transport_en
https://blue-economy-observatory.ec.europa.eu/eu-blue-economy-sectors/maritime-transport_en
https://blue-economy-observatory.ec.europa.eu/eu-blue-economy-sectors/maritime-transport_en
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• Юɭ�̤̯˝̝ɭɧ�ʎɭɀ̯�ʓ̤�̸ˉɭ͔ɭˉʴ͛�ɧʓ̤̯̝ʓɠ̸̯ɭɧ�
ɀɡ̝˝̤̤� ̯ʎɭ� ˝ɡɭɀˉ̤� ɀаɭɡ̯ʓˉʅ� ̤ɭɀ� ʴɭ͔ɭʴ̤�
extreme events, ocean conditions and 
ecosystems

• æ̝˝̚ʓɡɀʴ� ̤̯˝̝ʽ̤ઃ̯ʎɭ� ʴɭɀɧʓˉʅ� ɡɀ̸̤ɭ�˝ʄ�
losses and damages in the tropics, and in 
particular cyclones, carrying additional 
ɭˉɭ̝ʅ͛ઃɀ̝ɭ� ʓˉ̯ɭˉ̤ʓʄ͛ʓˉʅ� ʓˉ� ʄ˝̝ɡɭ� ɀˉɧ�
rapidity, reduced warning time০

• Increases in atmospheric carbon dioxide 
are raising ocean acidity, already 30% 
higher than pre-industrial levels, with 
increasingly severe implications for 
marine life and the rich ecosystems of 
coral reefs১

• Û̯̝ɭ̤̤� ɡɀ̸̤ɭɧ� ɠ͛� ɀɡʓɧʓпɡɀ̯ʓ˝ˉ� ʓ̤� ɡ˝ʽ-
pounded by record-breaking ocean 
̯ɭʽ̚ɭ̝ɀ̸̯̝ɭ̤ઃɀʴ̝ɭɀɧ͛� ɡ̝ɭɀ̯ʓˉʅ� ͕ʓɧɭ-
spread coral bleaching২ and severely 
ɀаɭɡ̯ʓˉʅ�ɀʴʴ�ɡɀʴɡʓʄ͛ʓˉʅ�˝̝ʅɀˉʓ̤ʽ̤

• Юɭ�ɡɀ̚ɀɡʓ̯͛�˝ʄ�̯ʎɭ�˝ɡɭɀˉ̤�̯˝�ɀɠ̤˝̝ɠ�ɀˉɧ�
retain carbon from the atmosphere is 
declining as oceans warm. Simultaneously, 
the warming water is expanding and, in 
conjunction with ice melt, is producing 
sea-level rise, threatening many key areas 
of infrastructure৩

• Impacts from rapid changes to the oceans 
are compounding other stresses, namely, 

ਝાRÑ""�ੲੳ�Û̸ʽʽɀ̝͛�ʄ˝̝�Ñ˝ʴʓɡ͛ʽɀʯɭ̝̤�$ɾɝʇȊ˹ȷ�$ɘȊʓɏȷ�ՒՐՒՑ׃�δȷ�Óɘ̥ˮɝȫȊɾ�Ýȫɝȷʓȫȷ�#Ȋˮɝˮ�"˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ�˝ʄ�
Ċ˝̝ʯʓˉʅ�E̝˝̸̚�R�̯˝�̯ʎɭ�Ûʓ͚̯ʎ��̤̤ɭ̤̤ʽɭˉ̯�Ôɭ̚˝̝̯�˝ʄ�̯ʎɭ�Rˉ̯ɭ̝ʅ˝͔ɭ̝ˉʽɭˉ̯ɀʴ�Ñɀˉɭʴ�˝ˉ�"ʴʓʽɀ̯ɭ�"ʎɀˉʅɭ�੶vɀ̤̤˝ˉ
(ɭʴʽ˝̯̯ɭ�ĉ�ɭ̯�ɀʴ�ੲɭɧ̤ੳ�!
ਞાíˉʓ̯ɭɧ��ɀ̯ʓ˝ˉ̤�ੲੳ�δȷ�Ý̂ˮ̵ȊɝʓȊȪɾȷ�*ȷ̞ȷɾʧˤʇȷʓ˹�GʧȊɾˮ�Öȷˤʧ˧˹�ՒՐՒՔ�E˝ɀʴ��mʓʄɭ�ɠɭʴ˝͕�͕ɀ̯ɭ ̝�̚̚�ৗંৗ
ਟાIbid.
ਠાRÑ""�ੲঢ়ੳ�Û̸ʽʽɀ̝͛�ʄ˝̝�Ñ˝ʴʓɡ͛ʽɀʯɭ̝̤�˝̚�ɡʓ̯��ৗ
ਘਗાí�(Ñ�ੲੳ��ɡɭɀˉ�Ñ̝˝ʽʓ̤ɭ�˝̚�ɡʓ̯
ਘਘાRÑ""�ੲঢ়ੳ�Û̸ʽʽɀ̝͛�ʄ˝̝�Ñ˝ʴʓɡ͛ʽɀʯɭ̝̤�˝̚�ɡʓ̯��
ਘਙાMɭˉʴɭ ͛�!f�ɭ̯�ɀʴ�ੲੳ�Mʓʅʎɭ̤̯�˝ɡɭɀˉ�ʎɭɀ̯�ʓˉ�ʄ˝̸̝�ɡɭˉ̸̯̝ʓɭ̤�̚ʴɀɡɭ̤�E̝ɭɀ̯�!ɀ̝̝ʓɭ̝�Ôɭɭʄ�ʓˉ�ɧɀˉʅɭ ̝��Ȋ˹̂˧ȷ 
ৗ�ੲড়ੳ�ৗંৗ�ʎ̯̯̤̚ɧ˝ʓ˝̝ʅৗড়̤ড়͚ʎ̯̯̤̚ɧ˝ʓ˝̝ʅৗড়̤ড়͚

˝͔ɭ̝ɭ͚̚ʴ˝ʓ̯ɀ̯ʓ˝ˉ�˝ʄ�п̤ʎ�̤̯˝ɡʯ̤�ʓˉр˝͕̤�
˝ʄ� ̤˝ʽɭ� ં�ʽʓʴʴʓ˝ˉ� ̯˝ˉˉɭ̤� ˝ʄ� ̚ʴɀ̤̯ʓɡ�
each year, unknown and unmeasured 
ʓʽ̚ɀɡ̯̤�̋ ʄ�ʓˉр˝͕̤�̋ ʄ�̤ ͛ˉ̯ʎɭ̯ʓɡ�̚ ˝ʴʴ̸̯ɀˉ̯̤�
and rapidly growing nitrogen pollution, 
expected to double in the next few decades, 
contributing to increasing algal blooms, 
ocean hypoxia, global warming, coastal 
eutrophication, and severe impacts on 
human healthৡয়

• Accelerating interacting stresses, creating 
“cascading impacts on ecosystem structure 
and functioning”ৡৡ involving a widening 
range of marine species, and long-term 
survival of major coral reef systems.ৡৢ

Юɭ�̝ʓ̤ʯ̤�ʄ˝̝�ʎ̸ʽɀˉ�ʎɭɀʴ̯ʎ�ɀˉɧ�͕ɭʴʴ
being and ecological sustainability of 

stressed oceans are serious and growing

• Increased storm intensity creates loss of 
life and property, whilst increasing ocean 
turbulence and nutrient richness results 
ʓˉ�ʽ˝̝ɭ�ʄ̝ɭΌ̸ɭˉ̯�ʽɀ̤̤ʓ͔ɭ�ɀʴʅɀʴ�ɠʴ˝˝ʽ̤�
Юɭ̤ɭ� ɡʎɀˉʅɭ̤� ɡ˝̸̚ʴɭɧ�͕ʓ̯ʎ� ̝ʓ̤ʓˉʅ� ̤ɭɀ�
surface temperatures, enhance abun-
dance of marine and estuarine pathogenic 
microbes, such as cholera and non-cholera 
ċɝȪ˧ɝʧ spp., with increased occurrence of 
infections and outbreaks of disease

https://doi.org/10.1038/s41586-024-07672-x
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• Юɭ� ʓʽ̚ɀɡ̯̤� ˝ʄ� ɡʴʓʽɀ̯ɭ� ɡʎɀˉʅɭ� ˝ˉ� ̯ʎɭ�
hydrologic cycleৡৣ are adding to impacts 
from sea-level rise. For example, in Asia 
and Africa, low-level delta regions playing 
critical roles in food security, biodiversity 
ɀˉɧ�ɭɡ˝ˉ˝ʽ ͛�ɀˉɧ�ʎ˝ʽɭ�̯ ˝�̔ ˝̝ɭ�̯ ʎɀˉ��
million people, face impacts of increased 
̝ʓ͔ɭ̝�р˝˝ɧʓˉʅ�ɡ˝ʽɠʓˉɭɧ�͕ʓ̯ʎ�р˝˝ɧʓˉʅ�
and salinisation from sea-level rise

• Melting of glaciers greatly sharpens these 
risks. For example, in Africa millions face 
ɡ˝ˉ̤ɭΌ̸ɭˉ̯ʓɀʴ�ɧ̝˝̸ʅʎ̯̤�ɀˉɧ�р˝˝ɧ̤�͕ʓ̯ʎ�
ʅʴɀɡʓɭ̝̤� ʓˉ� æɀˉͥɀˉʓɀ� ɀˉɧ� íʅɀˉɧɀ� ̝̚ɭ-
dicted to be gone in the 2040sৡ and with 
warming in the Hindu Kush Himalayas, 
three times faster than the global average, 
threatening water for drinking, irrigation 
and energy for some 3.3 billion people 
across 11 countries.ৡ

Knowledge of the oceans remains 
limited

Ocean sciences is a young discipline. Many 
of the interactions within the oceans, and 
between the oceans, land, atmosphere, 
ecosystems, and humans, and the relation-
ship between ocean ecosystems and climate 
̝ɭʽɀʓˉ�̚˝˝̝ʴ͛�̸ˉɧɭ̝̤̯˝˝ɧ�Юɭ̤ɭ�ʓˉɡʴ̸ɧɭ�

ਘਚાDɀʴʯ�f�ɭ̯�ɀʴ�ੲੳ�"̝ʓ̯ʓɡɀʴ�ʎ͛ɧ̝˝ʴ˝ʅʓɡ�ʓʽ̚ɀɡ̯̤�ʄ̝˝ʽ�ɡʴʓʽɀ̯ɭ�ɡʎɀˉʅɭ�ɀɧɧ̝ɭ̤̤ʓˉʅ�ɀˉ�̸̝ʅɭˉ̯�ʅʴ˝ɠɀʴ�ˉɭɭɧ�
Ý̂ˮ̵ȊɝʓȊȪɝɾɝ˹̥�Ýȫɝȷʓȫȷ�ঢ়�̚̚��(�R�̤ৗড়ড়�ɀˉɧ�hʧ̂˧ʓȊɾڢ��Ó˧ʧȫȷȷȱɝʓɏˮ�ʧɎ�˹ɘȷ�Öʧ̥Ȋɾ�
Ýʧȫɝȷ˹̥�ʧɎ��ȷ̟�Ýʧ̂˹ɘ�ČȊɾȷˮ��ঢ়ંঢ়�ৗ
ਘਛાÛɡ˝͕ˉ�v�Ċ�ɭ̯�ɀʴ�ੲৗੳ�Eʴ˝ɠɀʴ�ɡʎɀˉʅɭ�̤ ɡɭˉɀ̝ʓ˝̤�ʓˉ�ɡ˝ɀ̤̯ɀʴ�̝ ʓ͔ɭ̝�ɧɭʴ̯ɀ̤�ɀˉɧ�̯ ʎɭʓ̝�̤ ̸̤̯ɀʓˉɀɠʴɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�
implications, GɾʧȪȊɾ�0ʓ̞ɝ˧ʧʓʇȷʓ̵Ȋɾ�$ɘȊʓɏȷ�ড়�̚�ৗ�ʎ̯̯̤̚ɧ˝ʓ˝̝ʅʫʅʴ˝ɭˉ͔ɡʎɀৗৗʎ̯̯̤̚ɧ˝ʓ˝̝ʅʫʅʴ˝ɭˉ͔ɡʎɀৗৗ
ਘਜાĊɭ̤̯ɭ ̝�Ñ�ɭ̯�ɀʴ�ੲɭɧ̤ੳ�ੲঢ়ੳ�δȷ�Oɝʓȱ̂�k̂ˮɘ�OɝʇȊɾȊ̥Ȋ��ˮˮȷˮˮʇȷʓ˹׃�xʧ̂ʓ̵Ȋɝʓˮׂ�$ɾɝʇȊ˹ȷ�$ɘȊʓɏȷׂ�Ý̂ˮ̵ȊɝʓȊȪɝɾɝ˹̥�
Ȋʓȱ�Óȷʧˤɾȷ�Û̝̚ʓˉʅɭ̝��ɀ̸̯̝ɭ�Û͕ʓ̯ͥɭ̝ʴɀˉɧ��E�"ʎɀʽ�ੲɭ!˝˝ʯੳ�ʎ̯̯̤̚ɧ˝ʓ˝̝ʅঢ়ড়ৗৗঢ়ঢ়ড়ড়͚ʎ̯̯̤̚ɧ˝ʓ˝̝ʅঢ়ড়ৗৗঢ়ঢ়ড়ড়͚
ਘਝાRÑ""�ੲੳ�Û̸ʽʽɀ̝͛�ʄ˝̝�Ñ˝ʴʓɡ͛ʽɀʯɭ̝̤� ੶M�Ñ̝̯̅ˉɭ ̝�ɭ̯�ɀʴ� ੲɭɧ̤ੳ� Rˉ�$ɾɝʇȊ˹ȷ�$ɘȊʓɏȷ�ՒՐՒՒ׃� TʇˤȊȫ˹ˮׂ�
�ȱȊˤ̵Ȋ˹ɝʧʓ�Ȋʓȱ�ċ̂ɾʓȷ˧ȊȪɝɾɝ˹ׁ̥�$ʧʓ˹˧ɝȪ̂˹ɝʧʓ�ʧɎ�Čʧ˧ɹɝʓɏ�G˧ʧ̂ˤ�TT�˹ʧ�˹ɘȷ�Ýɝ̤˹ɘ��ˮˮȷˮˮʇȷʓ˹�Öȷˤʧ˧˹�ʧɎ�˹ɘȷ�Tʓ˹ȷ˧ɏʧ̞ȷ˧ʓ-
ʇȷʓ̵Ȋɾ�ÓȊʓȷɾ�ʧʓ�$ɾɝʇȊ˹ȷ�$ɘȊʓɏȷ�੶M�Ñ̝̯̅ˉɭ ̝�ɭ̯�ɀʴ�ੲɭɧ̤ੳ�"ɀʽɠ̝ʓɧʅɭ�íˉʓ͔ɭ̝̤ʓ̯͛�Ñ̝ɭ̤̤�̚̚�ৗંৗৗ�https://doi.https://doi.
˝̝ʅঢ়ড়ঢ়ৗড়�(ৗৗ˝̝ʅঢ়ড়ঢ়ৗড়�(ৗৗ
ਘਞાvɀ͛ɭ͕̤ʯʓ�Ñ���ɭ̯�ɀʴ�ੲੳ�"ʴʓʽɀ̯ɭ�"ʎɀˉʅɭ�ʓˉ�̯ʎɭ�Mʓˉɧ̸�i̸̤ʎ�Mʓʽɀʴɀ͛ɀ̤�!ɀ̤ʓ̤�ɀˉɧ�Eɀ̤̚��ʓȷ�0Ȋ˧˹ɘ, 
ৗੲੳ�ં�ʎ̯̯̤̚ɧ˝ʓ˝̝ʅʫ˝ˉɭɭɀ ̝ʎ̯̯̤̚ɧ˝ʓ˝̝ʅʫ˝ˉɭɭɀ ̝�Ûʎ̝ɭ̤̯ʎɀ�Û�!ɀɭ�(M�M˝ʯ�Ñ�ɭ̯�ɀʴ�ੲੳ�D̸̸̯̝ɭ�
hydrology and hydrological extremes under climate change in Asian river basins. Ýȫɝ�Öȷˤ��ড়ঢ়�https://doi.https://doi.
˝̝ʅৗড়̤ঢ়ড়ঢ়˝̝ʅৗড়̤ঢ়ড়ঢ়

ʓʽ̚ɀɡ̯̤� ˝ʄ� ʓˉɡ̝ɭɀ̤ɭɧ� ˝ɡɭɀˉ� ɀɡʓɧʓпɡɀ̯ʓ˝ˉ�
ɀˉɧ�ɭаɭɡ̯�˝ʄ�ʎ̸ʽɀˉ�ɀɡ̯ʓ˝ˉ̤�˝ˉ�ɧɭɭ̚˝ɡɭɀˉ�
ɭɡ˝ʴ˝ʅ͛�̄ ˝̯ɀɠʴ͛�͕ ʎɭˉ�ɧɭɭ̤̚ɭɀр˝˝̝�̔ ʓˉʓˉʅ�
is being proposed and implemented. As an 
̸̝ʅɭˉ̯�п̝̤̯�̤̯ɭ̚�ʄ̸̝̯ʎɭ̝�˝ɡɭɀˉ�ʽ˝ˉʓ̯˝̝ʓˉʅ�
and modelling technologies need to be stra-
tegically developed and deployed.

Major human populations, both coastal 
and inland, are dependent on the 

oceans and particularly vulnerable to 
multiple impacts of the changes that 

are occurring
Examples include:
• "˝ʽ̚˝̸ˉɧʓˉʅ�̝ ʓ̤ʯ̤�̋ ʄ�̤ ɭɀ�ɹ ɭ͔ɭʴ�̝ ʓ̤ɭ�̋ ˉ�̯ ʎɭ�
�˝ʄ�̯ʎɭ�ʅʴ˝ɠɀʴ�̚˝̸̚ʴɀ̯ʓ˝ˉ�ੲড়ঢ়�ʽʓʴʴʓ˝ˉ�
ʓˉ�ੳ�ʴʓ͔ʓˉʅ�ʓˉ�ɡʓ̯ʓɭ̤�ɀ̯�ʴ˝͕�ɭʴɭ͔ɀ̯ʓ˝ˉৡ০ 
ɀˉɧ� ̯ʎɭ� ̝̚˝ʫɭɡ̯ɭɧ� ̚˝̤̤ʓɠʴɭ� � ɠʓʴʴʓ˝ˉ�
ɡ˝ɀ̤̯ɀʴ�̚˝̸̚ʴɀ̯ʓ˝ˉ�ɠ͛�ড়ৡ১

• Impacts on agriculture with saline ingres-
sion for sea-level rise, notably on crops in 
Asian mega deltas such as the Ganges and 
Mekong, and the African Nile and Niger

• Indirect impact from changes in marine 
biodiversity and coastal ecosystems, 
including re-location of species caused 

https://doi.org/10.1016/j.gloenvcha.2023.102736
https://doi.org/10.1007/978-3-319-92288-1x
https://doi.org/10.1017/9781009325844.001.%20D.3.3
https://doi.org/10.1017/9781009325844.001.%20D.3.3
https://doi.org/10.1016/j.oneear.2020.10.007
https://doi.org/10.1038/s41598-021-96656-2
https://doi.org/10.1038/s41598-021-96656-2
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by global warming, threatening coastal 
п̤ʎɭ̝ʓɭ̤ৡ২

• Disrupted food production in islands 
whose vulnerabilities include economic 
dependence on limited sectors, geographic 
ʓ̤˝ʴɀ̯ʓ˝ˉ�ɀˉɧ�ʎʓʅʎɧʓ̤ɀ̤̯ɭ̝� ̝ʓ̤ʯ�Ю˝̤ɭ�
populations face increasing loss and 
damage, cultural upheaval, loss of food 
and land from sea-level rise, coastal ero-
sion, and storm surge

• Ôɀ̚ʓɧʴ͛� ɧɭɡʴʓˉʓˉʅ� ͛ʓɭʴɧ̤� ˝ʄ� п̤ʎɭ̝ʓɭ̤�
creating economic and social impact on 
coastal communities at “the frontline” 
of the “triple exposure:” climate change; 
blue economy growth; and poorly planned 
ɀ̝ɭɀɠɀ̤ɭɧ�ɡ˝ˉ̤ɭ̝͔ɀ̯ʓ˝ˉ�Ôɀ̚ʓɧ�ɧɭɡʴʓˉɭ̤�
ʓˉ�̋ ɡɭɀˉ�п̤ʎ�̤ ̯˝ɡʯ̤�̯ ʎ̝ɭɀ̯ɭˉ�ʄ˝˝ɧ�̤ ɭɡ̸̝ʓ̯͛�
across all continents, whilst replacement 
ʴɀˉɧɠɀ̤ɭɧ�ɀΌ̸ɀɡ̸ʴ̸̯̝ɭ�ʓˉɡ̝ɭɀ̤ɭ̤�̤ ̯̝ɭ̤̤�̋ ˉ�
agricultural land.

Юɭ̤ɭ�ʓ̸̤̤ɭ̤�ɀ̝ɭ�ˉ˝̯�ɀɧɭΌ̸ɀ̯ɭʴ͛�ʄɀɡ̯˝̝ɭɧ�
into economic analyses governing 

ɧɭɡʓ̤ʓ˝ˉʽɀʯʓˉʅ
A new and more holistic approach is needed 
̯˝� ɀɧɧ̝ɭ̤̤� ɡ˝̤̯̤� ɀˉɧ� ɠɭˉɭп̯̤� ˝ʄ� ɀɡ̯ʓ˝ˉ̤�
taken to govern human interaction with 
the oceans to acknowledge the reality that:
• "ʴʓʽɀ̯ɭ�ɡʎɀˉʅɭ�ʓʽ̚ɀɡ̯̤�ɀ�̝ ɀ̚ʓɧʴ͛�ʅ̝˝͕ʓˉʅ�
ɠʴ̸ɭ�ɭɡ˝ˉ˝ʽ ͛એ�ɭʅ�п̤ʎɭ̝ʓɭ̤�̤ʎʓ̚̚ʓˉʅ�
ocean energy production, and agriculture, 
but also increases dependency on it, whilst 
at the same time depleting the natural 
capital it represents

• Disproportionate losses and damages 
ɀ̝ɭ�̸̤аɭ̝ɭɧ�ɀɡ̝˝̤̤�̯ʎɭ�̚ʴɀˉɭ̯�͕ʓ̯ʎ�̯ʎɭ�
greatest impact on the most vulnerable 
ੲ̯ʎ˝̤ɭ�ʴʓ͔ʓˉʅ�ʓˉ�̚˝͔ɭ̝̯͛�ʓˉ�ɧɭʴ̯ɀ̤�ɀˉɧ�˝ˉ�
̤ʽɀʴʴ�ʓ̤ʴɀˉɧ̤ੳ�͕ ʎ˝�ɧɭ̤̚ʓ̯ɭ�ɹ ˝͕�̚ ɭ̝ɡɀ̚ʓ̯ɀ�

ਘਟાRÑ""�ੲঢ়ੳ�Û̸ʽʽɀ̝͛�ʄ˝̝�Ñ˝ʴʓɡ͛ʽɀʯɭ̝̤�˝̚�ɡʓ̯��

carbon emissions, face devastating impact, 
ˉ˝̯ɀɠʴ͛�ɧʓ̤̚ʴɀɡɭʽɭˉ̯�Юɭ�ˉɭɭɧ�ʄ˝̝�ʫ̸̤̯�
ʄɀʓ̝�ɀˉɧ�ɭΌ̸ʓ̯ɀɠʴɭ�ɡ˝ʴʴɀɠ˝̝ɀ̯ʓ͔ɭ�ɀɡ̯ʓ˝ˉ̤�
to support these vulnerable populations 
is ever more evident

• Despite much attention having been given 
̯˝�̯ʎɭ�ɭɡ˝ˉ˝ʽʓɡ�ɡ˝ˉ̤ɭΌ̸ɭˉɡɭ̤�˝ʄ�ˉɀ̸̯̝ɀʴ�
disasters in recent research, in contrast 
̯ʎɭ̝ɭ�ʎɀ̤�ɠɭɭˉ�ʓˉ̸̤дɡʓɭˉ̯�ɀ̯̯ɭˉ̯ʓ˝ˉ�̯˝�
establishing values for unmonetised envi-
ronmental impacts such as biodiversity 
loss, and tipping points owing not just to 
̯ʎɭ�̋ оɭˉ�̤ ̯ɀ̯ɭɧ�̝ ˝ʴɭ�̋ ʄ�̄ ˝ˉʴʓˉɭɀ̝ʓ̯ʓɭ̤�ɠ̸̯�
that of marginal impacts.

Collective research, innovation and 
action by governments, the private 

sector, and civil society at local, 
national, regional and global levels 

is needed to understand, expose, and 
reduce escalating stress on the oceans, 

including

Locally
Support and encourage collaboration 
between communities and physical and 
social scientists and practitioners to sup-
̚˝̝̯� ɠ˝̯̯˝ʽ̸̚� ɀ̝̚̚˝ɀɡʎɭ̤� ੲ̸̤̚̚˝̝̯ʓˉʅ�
̤˝ɡʓɀʴ�ʫ̸̤̯ʓɡɭ�ɭΌ̸ʓ̯͛�ɀˉɧ�ɭʽ̚˝͕ɭ̝ʽɭˉ̯�˝ʄ�
͕˝ʽɭˉੳ�ɀˉɧ�ɧɭ͔ɭʴ˝̚�̄ ɀ̸̯̝ɭɠɀ̤ɭɧ�̤ ˝ʴ̸̯ʓ˝ˉ̤�
for example:
• build understanding of the importance 

of ocean health, utilising tools such as 
̯ʎɭ�"ʴʓʽɀ̯ɭ�ɀˉɧ��ɡɭɀˉ�Ôʓ̤ʯ�ĉ̸ʴˉɭ̝ɀɠʓʴ-
ʓ̯͛�Rˉɧɭ͚�ੲ"�ÔĉRੳ�ɀˉɧ�̤̤̯͛ɭʽ̤�ʎɭɀʴ̯ʎ�
approaches that develop best practices 
for tasks, e.g., maintaining mangroves, 
enhancing watershed management and 
restoration, identifying salt-tolerant 
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agricultural varieties, implementing 
nature-based solutions for water treat-
ʽɭˉ̯� ̸̤̤̯ɀʓˉɀɠʴ͛� ʽɀˉɀʅʓˉʅ� п̤ʎɭ̝ʓɭ̤�
reducing losses from tropical cyclones, 
ɀˉɧ� ˝̯̚ʓʽʓ̤ʓˉʅ� ɠɭˉɭп̯̤� ʄ̝˝ʽ� ʴ˝̤̤� ɀˉɧ�
damage funds.

Nationally, regionally, and globally
• support collaboration between earth and 

environmental science and engineering, 
public health, and policy making to pri-
oritise development and deployment of 
early-warning systems, data sharing, and 
integrated assessment and management 
methodologies to protect against increas-
ʓˉʅ�ɭ͚̯̝ɭʽɭ�ɭ͔ɭˉ̯̤�ੲɭ̤̚ɭɡʓɀʴʴ͛�ʄ˝̝�ɧɭʴ̯ɀ�
ɀˉɧ�̤ʽɀʴʴʓ̤ʴɀˉɧ�ɡ˝ʽʽ̸ˉʓ̯ʓɭ̤ੳৡ৩

• ̝̚˝ʽ˝̯ɭ�̯ʎɭ�ʓˉ̯ɭʅ̝ɀ̯ʓ˝ˉ�˝ʄ�ɀΌ̸ɀ̯ʓɡ�ʄ˝˝ɧ̤�
into nationally determined contribu-
tionsৢয়

• move beyond existing global processes 
ੲɭʅ� ̯ʎɭ� !ɀ̝ɡɭʴ˝ˉɀ� Û̯ɀ̯ɭʽɭˉ̯� ੳৢৡ 
to include in governance frameworks, 
regional alliances, and collaborations such 
ɀ̤� ̯ʎɭ�Ôɭʅʓ˝ˉɀʴ� Ñʴɀ̯ʄ˝̝ʽ� ʄ˝̝�"˝˝̚ɭ̝ɀ-
tion and Integration in East Asia and its 
associated networks, and African sustain-
able development initiatives, with much 
more proactive consideration of regional 
ʓʽ̚ɀɡ̯̤�˝ˉ�ɡ˝ɀ̤̯̤�ʓ̤ʴɀˉɧ̤�п̤ʎɭ̝ʓɭ̤�ɀˉɧ�
polar seas, as well as the open ocean

ਘਠાÛɡʎɀɭаɭ ̝�v�ɭ̯�ɀʴ��oʧˮˮ�Ȋʓȱ�*ȊʇȊɏȷ�ɝʓ��Ɏ˧ɝȫȊ���í�."��"Ñ"�̝ ɭ̚˝̝̯�̚ ̝ɭ̚ɀ̝ɭɧ�ɠ͛�"ʴʓʽɀ̯ɭ��ˉɀʴ̯͛ʓɡ̤�
"ʴʓʽ(ɭ͔�ʄ̝ʓɡɀ�http://www.climdev-africa.org.http://www.climdev-africa.org.
ਙਗાÛ̯ɀˉʄ˝̝ɧ�"ɭˉ̯ɭ̝�ʄ˝̝��ɡɭɀˉ�Û˝ʴ̸̯ʓ˝ˉ̤�Ċ˝̝ʴɧDʓ̤ʎ�D���!ɭʓʫɭ̝�Rˉ̤̯ʓ̸̯̯ɭ�"�Ô.�ɀˉɧ�.(D�ੲੳ�Tʓ˹ȷɏ˧Ȋ˹ɝʓɏ�
Ȫɾ̂ȷ�Ɏʧʧȱˮ�ɝʓ˹ʧ�ʓȊ˹ɝʧʓȊɾ�ȫɾɝʇȊ˹ȷ�ˮ ˹˧Ȋ˹ȷɏɝȷˮ�0׃ʓɘȊʓȫɝʓɏ�ʓȊ˹ɝʧʓȊɾɾ̥�ȱȷ˹ȷ˧ʇɝʓȷȱ�ȫʧʓ˹˧ɝȪ̂˹ɝʧʓˮ�Ȋʓȱ�ˮ ˹˧ȷʓɏ˹ɘȷʓɝʓɏ�ȫɾɝʇȊ˹ȷ�Ȋȫ˹ɝʧʓ. 
Û̯ɀˉʄ˝̝ɧ�"ɭˉ̯ɭ̝�ʄ˝̝��ɡɭɀˉ�Û˝ʴ̸̯ʓ˝ˉ̤�ʎ̯̯̤̚ɧ˝ʓ˝̝ʅɡ̜ʅˉঢ়ড়ʎ̯̯̤̚ɧ˝ʓ˝̝ʅɡ̜ʅˉঢ়ড়
ਙਘાЮɭ�!ɀ̝ɡɭʴ˝ˉɀ�Û̯ɀ̯ɭʽɭˉ̯�ੲੳ���ɡɭɀˉ�(ɭɡɀɧɭ�"˝ˉʄɭ̝ɭˉɡɭ�ʎ̯̯̤̚˝ɡɭɀˉɭ͚̚ɭ̝̯˝̝ʅɧ˝ɡ̸ʽɭˉ̯ৗঢ়ড়ʎ̯̯̤̚˝ɡɭɀˉɭ͚̚ɭ̝̯˝̝ʅɧ˝ɡ̸ʽɭˉ̯ৗঢ়ড় 
, viewed 7 November 2024.
ਙਙાæͥɀɡʎ˝ ̝���Mɭˉɧɭʴ���ɀˉɧ�Ôʓɡʎɀ̝ɧ̤�"�.�ੲৗੳ�(ʓʅʓ̯ɀʴ�̯͕ʓˉ̤�ɀ�̤̯ɭ̚̚ʓˉʅ�̤̯˝ˉɭ�̯˝�ɀɡʎʓɭ͔ɭ�˝ɡɭɀˉ�̸̤̤̯ɀʓˉ-
ability? ʓˤɵ��ȫȷȊʓ�Ý̂ˮ̵ȊɝʓȊȪɝɾɝ˹̥���ʎ̯̯̤̚ɧ˝ʓ˝̝ʅৗড়̤ড়ৗৗৗঢ়ʎ̯̯̤̚ɧ˝ʓ˝̝ʅৗড়̤ড়ৗৗৗঢ়

• utilise in policy existing models which 
integrate multiple factors such as econom-
ics of ocean use, climate impacts and food 
production, to show the way to resilient 
pathways towards the SDG targets

• in particular, urgently develop and uti-
lise in policy holistic, integrated systems 
approaches to serve as the basis for under-
standing the interaction between oceans, 
the economy and society. To this end, 
further develop digital twins,ৢৢ integrating 
oceans and economic sciences

• invest in interventions which enhance the 
sustainability of the oceans as a climate-
change solution potentially yielding 
̤ʓʅˉʓпɡɀˉ̯� ɡ˝ɠɭˉɭп̯̤� ʓˉɡʴ̸ɧʓˉʅ� ̝̚˝-
tecting coastal communities from storms, 
providing jobs, protecting biodiversity 
and improving food security

• ʅ̝ɭɀ̯ʴ͛�̤̯̝ɭˉʅ̯ʎɭˉ�ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�ɭа˝̝̯̤�
ੲʓˉɡʴ̸ɧʓˉʅ�͕ʓ̯ʎ�̯ʎɭ�̸͔ʴˉɭ̝ɀɠʴɭੳ�̯˝�ɠ̸ʓʴɧ�
understanding of the physical, social 
and economic impacts on land of ocean-
system disruption under climate change 
and how to minimise them

• urgently progress global agreements to 
create alternatives to reshape existing 
economic incentives to over-produce 
major ocean pollutants, including, 
notably, nitrogen, already emerging as 

“one of the most costly and challenging 

http://www.climdev-africa.org/
https://doi.org/10.25740/cq607gn4098
https://oceanexpert.org/document/34098
https://doi.org/10.1038/s44183-023-00023-9
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environmental problems”ৢৣ but for which 
ɡ˝̤̯ɭаɭɡ̯ʓ͔ɭ�̤˝ʴ̸̯ʓ˝ˉ̤�ɭ͚ʓ̤̯��ˉɧ�̤ɭɭʯ�ɀ�
global treaty to develop alternative mate-
rials to achieve plastic-free economies by 


• ̸̤̚̚˝̝̯�̤ ̯̝ɭˉʅ̯ʎɭˉ�ɀˉɧ�ɭ͚̯ɭˉɧ�ɭа˝̝̯̤�̋ ʄ�
"�Ñ̤�ੲRÑ""�ɀˉɧ�RÑ!.Ûੳ�̯˝�ɡ̝ɭɀ̯ɭ�ˉɭ͕�
multilateral agreements that address 
˝ɡɭɀˉɡʴʓʽɀ̯ɭ�ʓʽ̚ɀɡ̯̤�Ôɭʓˉʄ˝̝ɡɭ�ʓˉ̯ɭ̝-
national restoration of coastal ecosystems, 
ʓˉɡʴ̸ɧʓˉʅ� ɠʴ̸ɭ� ɡɀ̝ɠ˝ˉ� п̤ʎɭ̝ʓɭ̤� ɀˉɧ�
foodৢ

• ɠ̸ʓʴɧ� ̯ʎɭ� ɀɠ˝͔ɭ� ɭа˝̝̯̤� ˝ˉ� ɭɡ˝̤̤̯͛ɭʽ
based approaches to extend at global scale 
active integrated sustainable adaptation 
action and the development of global 
governance structures more appropriate 
to regulating and protecting marine and 
coastal ecosystems

• work to develop the necessary strong 
political will, innovative funding and 
mutual learning to address common chal-
lenges faced by coastal cities, including 
seeking to avoid involuntary displacement 
by supporting measures for planned relo-
cation

• initiate innovative approaches, in the 
absence of a global institution needed 
to establish ocean governance, by 
focusing regional, national and non-
traditional actors on emerging hotspots 
of degradation and, in particular, coastal 

ਙਚા.ˉ̯̝ ͛�f���ੲড়ੳ�vɀ̯̝ʓ͚�ɠɀ̤ɭɧ�ʄɭ̝̯ʓʴʓͥɭ̝̤�̝ɭɧ̸ɡɭ�ˉ̸̯̝ʓɭˉ̯�ɀˉɧ�̚ɭ̤̯ʓɡʓɧɭ�ʴɭɀɡʎʓˉʅ�hʧ̂˧ʓȊɾ�ʧɎ�Óȷˮ˹ɝȫɝȱȷˮ�Ȋʓȱ�
#ɝʧ�Fȷ˧˹ɝɾɝ̯ȷ˧ˮ��Dɭɠ�ড়�ʎ̯̯̤̚ɧ˝ʓ˝̝ʅড়ঢ়ʎ̯̯̤̚ɧ˝ʓ˝̝ʅড়ঢ়
ਙਛાíˉʓ̯ɭɧ��ɀ̯ʓ˝ˉ̤�ੲৗੳ�"˝̝ɧɀˉ˝�f�ɀˉɧ��ઑ(ɭɀ���Rˉʄ˝̝ʽɀʴ�̤ ̸ʽʽɀ̝͛�̝ ɭ̚˝̝̯�̋ ʄ�̯ ʎɭ�̋ ɡɭɀˉ�ɀˉɧ�ɡʴʓʽɀ̯ɭ�"ʎɀˉʅɭ�
dialogue 2023, ʎ̸̯̯̤̚ˉʄɡɡɡʓˉ̯ɧ˝ɡ̸ʽɭˉ̯̤ৗড়ঢ়ʎ̸̯̯̤̚ˉʄɡɡɡʓˉ̯ɧ˝ɡ̸ʽɭˉ̯̤ৗড়ঢ়, viewed 7 November 2024.
ਙਜા.̸̝˝̚ɭɀˉ�"˝ʽʽʓ̤̤ʓ˝ˉ�ੲੳ�Rˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�˝ɡɭɀˉ�ʅ˝͔ɭ̝ˉɀˉɡɭ�https://oceans-and-п̤ʎɭ̝ʓɭ̤ɭɡɭ̸̝˝̚ɀɭ̸https://oceans-and-п̤ʎɭ̝ʓɭ̤ɭɡɭ̸̝˝̚ɀɭ̸
˝ɡɭɀˉʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ˝ɡɭɀˉʅ˝͔ɭ̝ˉɀˉɡɭઈɭˉ˝ɡɭɀˉʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ˝ɡɭɀˉʅ˝͔ɭ̝ˉɀˉɡɭઈɭˉ, viewed 7 November 2024.

communities, deltas and their rivers.ৢ 
Integrate and support this through a 
research agenda, and global institutions 
ʄɀɡʓʴʓ̯ɀ̯ʓˉʅ� ੲ͕ʓ̯ʎ� ɀɡɡ˝̸ˉ̯ɀɠʓʴʓ̯ ͛� ɀˉɧ�
ʓˉɡʴ̸̤ʓ͔ʓ̯͛ੳ�ɧʓ͔ɭ̝̤ɭ�ʄ̝ɀʽɭ͕˝̝ʯ̤�ʄ˝̝�ʓʽ̚ʴɭ-
mentation, monitoring and management 
of ocean-related actions.

Conclusion
Human well-being across the Earth depends, 
to an extensive but poorly recognised degree, 
on the stability of the planet’s oceans, whilst 
ʎ̸ʽɀˉ�ʓʽ̚ɀɡ̯̤�˝ˉ�̯ʎɭʽ�ɀ̝ɭ�ɭаɭɡ̯ʓ͔ɭʴ͛�ɡ̝ɭ-
ating a ticking time-bomb, creating major 
vulnerabilities where humans live on land. 
Юɭ̤ɭ�ʎ̸ʽɀˉ�ʓʽ̚ɀɡ̯̤�̋ ˉ�̯ ʎɭ�̋ ɡɭɀˉ̤�ɀˉɧ�̯ ʎɭ�
̝ɭ̸̤ʴ̯ʓˉʅ�̸͔ʴˉɭ̝ɀɠʓʴʓ̯ʓɭ̤�ɀ̝ɭ�ʓˉ̸̤дɡʓɭˉ̯ʴ͛�
well understood. Accordingly, we urge all 
governments to give greater priority to 
controlling not only ocean areas within their 
jurisdiction, but also their contributions to 
the processes driving ocean destabilisation.

Escalating ocean stress is outpacing the 
development of governance processes that 
ɭаɭɡ̯ʓ͔ɭʴ͛�̝ɭʅ̸ʴɀ̯ɭ�ʎ̸ʽɀˉ�ɀɡ̯ʓ͔ʓ̯͛�ʓˉ�̯ʎɭ�
ocean commons. In particular, urgent action 
ʓ̤� ̝ɭΌ̸ʓ̝ɭɧઃʄ̝˝ʽ� ʴ˝ɡɀʴ� ̯˝� ʅʴ˝ɠɀʴઃ̯˝�
̸̤̚̚˝̝̯� ̯ʎɭ� ɧɭ͔ɭʴ˝̚ʽɭˉ̯� ˝ʄ� ɭаɭɡ̯ʓ͔ɭ�
approaches that address and limit impacts, 
especially for the most vulnerable, from the 
multiple interacting stressors increasingly 
disrupting our planet’s oceans.

https://doi.org/16.2018/1.10009
https://unfccc.int/documents/631689
https://oceans-and-fisheries.ec.europa.eu/ocean/international-ocean-governance_en
https://oceans-and-fisheries.ec.europa.eu/ocean/international-ocean-governance_en
https://oceans-and-fisheries.ec.europa.eu/ocean/international-ocean-governance_en
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Юɭ�ɡ˝ˉ̯̝ʓɠ̸̯ʓˉʅ�ɡ˝ɀ̸̯ʎ˝̝̤ৢ০
fʓʽ� Dɀʴʯ� ੲÔ�""� "ʎɀʓ̝ੳ� M˝ˉ˝̝ɀ̝͛�
Professorial Fellow, School of Geography, 
Earth & Atmospheric Sciences, Senior 
Dɭʴʴ˝͕�vɭʴɠ˝̸̝ˉɭ�"ʴʓʽɀ̯ɭ�D̸̸̯̝ɭ̤�íˉʓ ͔�̋ ʄ�
vɭʴɠ˝̸̝ˉɭ�.ʽɭ̝ʓ̸̯̤�Ñ̝˝ʄ�íˉʓ ͔�̋ �Ċ˝ʴʴ˝ˉ-
gong, Australia. Swadhin Behera, Director, 
Application Lab., Japan Agency for Marine-
.ɀ̝̯ʎ�Ûɡʓɭˉɡɭ��æɭɡʎˉ˝ʴ˝ʅ͛�ੲĠ�vÛæ."ੳ�
Prof., Dept. of Ocean Technology, Policy, & 
.ˉ͔ʓ̝˝ˉʽɭˉ̯�íˉʓ ͔�̋ �æ˝ʯ͛˝�fɀ̚ɀˉ�Nancy 
Bermas�Ôɭʅʓ˝ˉɀʴ�Ñ̝˝ʫɭɡ̯�vɀˉɀʅɭ ̝�E.D
í�(Ñ�Û.���Ñ̝˝ʫɭɡ̯�̋ ˉ�Rˉ̯ɭʅ̝ɀ̯ɭɧ�Ôʓ͔ɭ̝�
Basin Management, Partnerships in Envi-
ronmental Management for the Seas of East 
�̤ʓɀ�ੲÑ.vÛ.�ੳ�Ñʎʓʴʓ̚̚ʓˉɭ̤�Joachim von 
Braun�Ñ̝ɭ̤ʓɧɭˉ̯�Ñ˝ˉ̯ʓпɡɀʴ��ɡɀɧ�˝ʄ�Ûɡʓ-
ɭˉɡɭ̤�ĉ��Ñ̝˝ʄ�.ʽɭ̝ʓ̸̯̤ੳ�ʄ˝̝�.ɡ˝ˉ˝ʽʓɡ��
æɭɡʎˉ˝ʴ˝ʅʓɡɀʴ�"ʎɀˉʅɭ�"ɭˉ̯ɭ̝�ʄ˝̝�(ɭ͔ɭʴ˝̚-
ʽɭˉ̯�Ôɭ̤ɭɀ̝ɡʎ�ੲĚ.Dੳ�!˝ˉˉ�íˉʓ ͔�Eɭ̝ʽɀˉ ͛�
Tony Capon, Director, Monash Sustainable 
Development Institute; Prof. of Planetary 
Health, School of Public Health & Preven-
tative Medicine, Monash Univ., Australia. 
Rita R. Colwell, Distinguished Univ. Prof., 
"ɭˉ̯ɭ̝�ʄ˝̝�!ʓ˝ʓˉʄ˝̝ʽɀ̯ʓɡ̤��"˝ʽ̸̯̚ɀ̯ʓ˝ˉɀʴ�
!ʓ˝ʴ˝ʅ ͛�íˉʓ ͔�˝ʄ�vɀ̝͛ʴɀˉɧ�"˝ʴʴɭʅɭ�Ñɀ̝ʯ�
Prof., Johns Hopkins Bloomberg School 
of Public Health, USA. Richard Damania, 
"ʎʓɭʄ�.ɡ˝ˉ˝ʽʓ̤̯�Ṳ̸̯̂ɀʓˉɀɠʴɭ�(ɭ͔ɭʴ˝̚ʽɭˉ̯�
Practice Group, World Bank, USA. Adel 
Û�.ʴ!ɭʴ̯ɀʅ͛�"ʎɀʓ ̝�Rˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�(̝͛ʴɀˉɧ�
(ɭ͔ɭʴ˝̚ʽɭˉ̯�"˝ʽʽʓ̤̤ʓ˝ˉ�ੲR(("ੳ�Ñ̝˝ʄ�
Arid Land Agricultural Graduate Studies 
�Ôɭ̤ɭɀ̝ɡʎ�Rˉ̤̯ʓ̸̯̯ɭ�ੲ�m�ÔRੳ��ʓˉ�Ûʎɀʽ̤�
Univ., Egypt. R̤ʽɀʎɀˉɭ�.ʴ˝̸ɀп, Executive 
vɀˉɀʅʓˉʅ�(ʓ̝ɭɡ̯˝ ̝� "˝ˉ̸̤ʴ̯ɀ̯ʓ͔ɭ�E̝˝̸̚�
˝ˉ� Rˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ� �ʅ̝ʓɡ̸ʴ̸̯̝ɀʴ� Ôɭ̤ɭɀ̝ɡʎ�
ੲ"ER�Ôੳ�D̝ɀˉɡɭ�.ʴʴ͛ɡʓɀ�Mɀ̝̝˝̸ʴɧi˝ʴʓɭɠ, 

ਙਝાv˝̝ɭ�ɧɭ̯ɀʓʴ̤�˝ʄ�̯ʎɭ�Ô�""�ɀˉɧ�ʓ̯̤�Rˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ��ɧ͔ʓ̤˝̝͛�"˝ʽʽʓ̯̯ɭɭ�ɀ̝ɭ�̤ɭ̯�˝̸̯�ɀ̯�ʎ̯̯̤̚www.stsforum.www.stsforum.
org/racc2024/iac/org/racc2024/iac/

School of Agriculture, Food & Ecosystem 
Ûɡʓɭˉɡɭ̤�ੲSAFESੳ�Dɀɡ̸ʴ̯͛�̋ ʄ�Ûɡʓɭˉɡɭ��"˝
ʴɭɀɧ��ɡɭɀˉ�Ôɭ̤ɭɀ̝ɡʎ�"ʴ̸̤̯ɭ ̝�Melbourne 
"ʴʓʽɀ̯ɭ Futures, Univ. of Melbourne, Aus-
tralia. Stacy Jupiter, Executive Director, 
vɀ̝ʓˉɭ�"˝ˉ̤ɭ̝͔ɀ̯ʓ˝ˉ�Ôɭʅʓ˝ˉɀʴ�(ʓ̝ɭɡ̯˝ ̝�
vɭʴɀˉɭ̤ʓɀ�Ċʓʴɧʴʓʄɭ�"˝ˉ̤ɭ̝͔ɀ̯ʓ˝ˉ�Û˝ɡʓɭ̯ ͛�
USA. Charles F. Kennel, Distinguished Prof. 
and Director Emeritus, Scripps Institution 
˝ʄ��ɡɭɀˉ˝ʅ̝ɀ̚ʎ ͛�í"�Ûɀˉ�(ʓɭʅ˝�ੲí"Û(ੳ�
(ʓ̤̯ʓˉʅ̸ʓ̤ʎɭɧ�ĉʓ̤ʓ̯ʓˉʅ�Ûɡʎ˝ʴɀ ̝�"ɭˉ̯̝ɭ�ʄ˝̝�
Ûɡʓɭˉɡɭ�ɀˉɧ�Ñ˝ʴʓɡ ͛�íˉʓ ͔�̋ ʄ�"ɀʽɠ̝ʓɧʅɭ�íi�
Phoebe Koundouri, Dept. of International 
& European Economic Studies, Athens Univ. 
of Economics and Business & Technical 
Univ. of Denmark, Greece; President, Euro-
̚ɭɀˉ��̤̤˝ɡ�˝ʄ�.ˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ��Ôɭ̤˝̸̝ɡɭ�
.ɡ˝ˉ˝ʽʓ̤̯̤�"ʎɀʓ̝�˝ʄ�̯ʎɭ�Û(Û��Eʴ˝ɠɀʴ�"ʴʓ-
mate Hub, Italy. Margaret Leinen, Director, 
Ûɡ̝ʓ̤̚̚�Rˉ̤̯ʓ̸̯̯ʓ˝ˉ�˝ʄ��ɡɭɀˉ˝ʅ̝ɀ̚ʎ ͛�í"�
Ûɀˉ�(ʓɭʅ˝�ĉʓɡɭ�"ʎɀˉɡɭʴʴ˝ ̝�vɀ̝ʓˉɭ� Ûɡʓ-
ɭˉɡɭ̤�í"�Ûɀˉ�(ʓɭʅ˝�íÛ��Ûɀ̯˝̤ʎʓ�mʓ̸ͥʯɀ, 
(ʓ̝ɭɡ̯˝̝Eɭˉɭ̝ɀʴ�ɀˉɧ�Ñ̝ʓˉɡʓ̚ɀʴ�Ôɭ̤ɭɀ̝ɡʎɭ ̝�
Û̯˝̝ʽ�Dʴ˝˝ɧ�ɀˉɧ�mɀˉɧ̤ʴʓɧɭ�Ôɭ̤ɭɀ̝ɡʎ�(ʓ͔ʓ-
̤ʓ˝ˉ��ɀ̯ʓ˝ˉɀʴ�Ôɭ̤ɭɀ̝ɡʎ�Rˉ̤̯ʓ̸̯̯ɭ�ʄ˝̝�.ɀ̝̯ʎ�
Ûɡʓɭˉɡɭ��(ʓ̤ɀ̤̯ɭ̝�Ôɭ̤ʓʴʓɭˉɡɭ�fɀ̚ɀˉ�vʓʯ˝�
vɀɭʯɀ͕ɀ�Ûɭˉʓ˝̝�Ôɭ̤ɭɀ̝ɡʎ�Dɭʴʴ˝ ͕�Ûɀ̤ɀʯɀ͕ɀ�
Ñɭɀɡɭ�D˝̸ˉɧɀ̯ʓ˝ˉ�ĉʓ̤ʓ̯ʓˉʅ�Ñ̝˝ʄ�æ˝ʎ˝ʯ̸�
Univ., Japan. �ʴʓ�vɀ̤ʎɀ͛ɭʯ, Associate Prof., 
(ɭ̯̚�̋ ʄ�.ɀ̝̯ʎ�Ûɡʓɭˉɡɭ̤�íˉʓ ͔�̋ ʄ�"ɀʽɠ̝ʓɧʅɭ�
UK. Đ̸ ʯɀ̯ɀ�vʓɡʎʓɧɀ�Ûɭˉʓ˝̝�Ôɭ̤ɭɀ̝ɡʎ�Dɭʴʴ˝ ͕�
Social Innovation Program, Sasakawa Peace 
D˝̸ˉɧɀ̯ʓ˝ˉ�ੲÛÑDੳ�fɀ̚ɀˉ��ɧʓ̯ʓ�v̸ʯʎɭ̝ʫʓ, 
(ʓ̝ɭɡ̯˝ ̝�"ʴʓʽɀ̯ɭ�"ʎɀˉʅɭ�Rʽ̚ɀɡ̯�Ñʴɀ̯ʄ˝̝ʽ�
�ˉɭ�"ER�Ô�D̝ɀˉɡɭ�Cherry A. Murray, 
(ɭ̸̯͛̚�(ʓ̝ɭɡ̯˝̝�ʄ˝̝�Ôɭ̤ɭɀ̝ɡʎ�!ʓ˝̤̚ʎɭ̝ɭ�
ɀˉɧ� Ñ̝˝ʄ� ˝ʄ� Ñʎ̤͛ʓɡ̤� íˉʓ ͔� ˝ʄ� �̝ʓͥ˝ˉɀ�
!ɭˉʫɀʽʓˉ� Ñɭʓ̝ɡɭ� Ñ̝˝ʄ� ˝� æɭɡʎˉ˝ʴ˝ʅ͛� �
Public Policy and Prof. of Physicss, Emerita, 
Harvard Univ., USA. Katherine Richardson, 

http://www.stsforum.org/racc2024/iac/
http://www.stsforum.org/racc2024/iac/
https://safes.unimelb.edu.au/
https://www.unimelb.edu.au/climate
https://www.unimelb.edu.au/climate
https://www.unimelb.edu.au/climate
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Globe Institute, Section for Biodiversity, 
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Rooparine, Senior Lecturer of the Faculty 
of Food & Agriculture, Univ. of the West 
Indies, Trinidad & Tobago. Ismail Seragel
din, Emeritus Librarian of Alexandria; 
D˝̸ˉɧʓˉʅ�(ʓ̝ɭɡ̯˝̝�.ʽɭ̝ʓ̸̯̤�Юɭ�mʓɠ̝ɀ̝͛�
of Alexandria, Egypt. Toshio Suga, Prof., 
Physical Oceanography Laboratory, Dept. 
of Geophysics, Graduate School of Sci-
ence, Tohoku Univ.; Director, Advanced 
Rˉ̤̯ʓ̸̯̯ɭ� ʄ˝̝� vɀ̝ʓˉɭ� .ɡ˝̤̤̯͛ɭʽ� "ʎɀˉʅɭ�
ੲĊÑRઉ�Rv."ੳ�æ˝ʎ˝ʯ̸�íˉʓ ͔��Ġ�vÛæ."�
Japan. Guntur Sutiyono�Rˉɧ˝ˉɭ̤ʓɀ�"˝̸ˉ-
̯̝͛�mɭɀɧ�"ʴʓʽɀ̯ɭ͕˝̝ʯ̤�"ɭˉ̯̝ɭ�Rˉɧ˝ˉɭ̤ʓɀ�
iɀ̸ͥʎʓʯ˝�æɀʯɭ̸ɡʎʓ, President, Institute for 
Eʴ˝ɠɀʴ�.ˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ�Û̯̝ɀ̯ɭʅʓɭ̤�ੲRE.Ûੳ�
Project Prof., Institute for Future Initia-
̯ʓ͔ɭ̤�ੲRDRੳ�íˉʓ ͔�˝�æ˝ʯ͛˝�fɀ̚ɀˉ�vɀʯ˝̯˝�

Taniguchi�(ɭ̸̯͛̚�(ʓ̝ɭɡ̯˝̝�Eɭˉɭ̝ɀʴ�ÔRM��
"ɭˉ̯ɭ ̝�Ôɭ̤ɭɀ̝ɡʎ�Rˉ̤̯ʓ̸̯̯ɭ�ʄ˝̝�M̸ʽɀˉʓ̯͛��
�ɀ̸̯̝ɭ�ੲÔRM�ੳ�fɀ̚ɀˉ�Michelle Tigchelaar, 
Ûɡʓɭˉ̯ʓ̤̯��Rʽ̚ɀɡ̯��̝ɭɀ�mɭɀɧ�"ʴʓʽɀ̯ɭ��
Environmental Sustainability, WorldFish, 
"˝ˉ̸̤ʴ̯ɀ̯ʓ͔ɭ� E̝˝̸̚� ʄ˝̝� Rˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�
�ʅ̝ʓɡ̸ʴ̸̯̝ɀʴ�Ôɭ̤ɭɀ̝ɡʎ�ੲ"ER�Ôੳ�vɀʴɀ̤͛ʓɀ�
f̸ˉʯ˝�æ˝͛˝̤ʎʓʽɀ�Ôɭ̤ɭɀ̝ɡʎ�vɀˉɀʅɭ ̝�!ʓ˝-
diversity and Forest, Institute for Global 
.ˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ� Û̯̝ɀ̯ɭʅʓɭ̤� ੲRE.Ûੳ� fɀ̚ɀˉ�
Yoshihide Wada, Prof. of Plant Science & 
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Biological & Environmental Science & 
Engineering Division, King Abdullah Univ. 
˝ʄ�Ûɡʓɭˉɡɭ��æɭɡʎˉ˝ʴ˝ʅ͛�ੲi�íÛæੳ�Ûɀ̸ɧʓ�
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Initiative in Planetary Health, Nagasaki 
Univ.; former President, National Institute 
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ʓˉ͔ɭ̤̯ʓʅɀ̯ʓ˝ˉ̤�˝ʄ�ʽ̸ʴ̯ʓʄ̸ˉɡ̯ʓ˝ˉɀʴ�ɀˉ̯ʓɡɀˉɡɭ̝�̚ʴɀ̯ʓˉ̸ʽੲRĉੳ�

ɡ˝˝̝ɧʓˉɀ̯ʓ˝ˉ�ɡ˝ʽ̚ʴɭ͚ɭ̤

Angelico D. Aputen

Abstract of a thesis submitted to Western Sydney University

Cancer kills. It costs many lives. For-
tunately, multiple preventative treat-

ment options are available in the clinic. 
Standard intravenous chemotherapy is the 
most accepted treatment regimen, which 
has a reputation as oncology’s workhorse. 
Юɭ�̤ Ό̸ɀ̝ɭ�̚ ʴɀˉɀ̝�̚ ʴɀ̯ʓˉ̸ʽੲRRੳ�ɡ˝˝̝ɧʓˉɀ̯ʓ˝ˉ�
complexes, cisplatin, oxaliplatin and car-
boplatin are a clinically renowned class of 
ɧ̸̝ʅ̤�ɀɧʽʓˉʓ̤̯ɭ̝ɭɧ�ʓˉ�ɡʎɭʽ˝̯ʎɭ̝ɀ̚ ͛�Юɭʓ̝�
potency is elicited through covalently bind-
ing to deoxyribonucleic acid, which results 
in crosslinks that activate programmed 
cell death. Despite their success in treating 
ʽ̸ʴ̯ʓ̚ʴɭ�ɡɀˉɡɭ̝�̯͛̚ɭ̤�̯ʎɭ̤ɭ�̚ʴɀ̯ʓˉ̸ʽੲRRੳ�
drugs also exhibit disadvantageous pharma-
ɡ˝ʯʓˉɭ̯ʓɡ�ɀˉɧ�̚ʎɀ̝ʽɀɡ˝ʴ˝ʅʓɡɀʴ�ɭаɭɡ̯̤�̯ʎɀ̯�
greatly impact patient care.
Юɭ� ɧɭ̤ʓʅˉ� ˝ʄ� ʽ̸ʴ̯ʓʄ̸ˉɡ̯ʓ˝ˉɀʴ�

̚ʴɀ̯ʓˉ̸ʽੲRĉੳ� ɡ˝˝̝ɧʓˉɀ̯ʓ˝ˉ� ɡ˝ʽ̚ʴɭ͚ɭ̤� ɀ̤�
chemotherapeutic prodrugs is a key research 
focus in cancer drug design and discovery. 
Юʓ̤�̤͛ˉ̯ʎɭ̯ʓɡ�̤̯̝ɀ̯ɭʅ͛�ʓ̤�͕˝̝ʯʓˉʅ�̯˝�˝͔ɭ̝-
come the clinical challenges associated with 
̚ʴɀ̯ʓˉ̸ʽੲRRੳ�ɧ̸̝ʅ̤��ˉɭ�ɧɭ̤ʓ̝ɀɠʴɭ�ʄɭɀ̸̯̝ɭ�
˝ʄ� ̚ʴɀ̯ʓˉ̸ʽੲRĉੳ� ɡ˝ʽ̚ʴɭ͚ɭ̤� ʓ̤� ̯ʎɭʓ̝� ̤ʓ͚
coordinate octahedral geometry, in which 
two axial coordination sites are syntheti-
cally accessible for coordinating bioactive 
ɀˉɧ� ˉ˝ˉɠʓ˝ɀɡ̯ʓ͔ɭ� ʽ˝ʓɭ̯ʓɭ̤� ੲ˝̝� ʴʓʅɀˉɧ̤ੳ�
that can regulate the overall pharmacoki-
netic and pharmacological properties of the 

complexes. Axial ligands come in a variety 
of structural forms and typically with dis-
tinct functional groups that can improve 
the physicochemical properties of the com-
̚ʴɭ͚ɭ̤�̸̤ɡʎ�ɀ̤�ɀΌ̸ɭ˝̸̤�̤˝ʴ̸ɠʓʴʓ̯ ͛�̤̯ɀɠʓʴʓ̯ ͛�
lipophilicity, rate of reduction, bioavail-
ability and more. Additionally, ligands 
also carry their own therapeutic proper-
ties that can contribute to enhancing the 
˝͔ɭ̝ɀʴʴ�ɀˉ̯ʓɡɀˉɡɭ̝�ɭаɭɡ̯̤�˝ʄ�̯ʎɭ�ɡ˝ʽ̚ʴɭ͚ɭ̤�
Ñʴɀ̯ʓˉ̸ʽੲRĉੳ�ɡ˝ʽ̚ʴɭ͚ɭ̤�ɀ̝ɭ�ɀʴ̤˝�ʯʓˉɭ̯ʓɡɀʴʴ͛�
stable. By adapting to this synthetic strategy, 
it is possible to create drug prototypes that 
ɀ̝ɭ�ɭаɭɡ̯ʓ͔ɭ�͕ ɭʴʴ̯˝ʴɭ̝ɀ̯ɭɧ�ɀˉɧ�̤ ̸ʓ̯ɀɠʴɭ�ʄ˝̝�
oral administration. Having chemothera-
peutics that can be taken orally and without 
˝̝�͕ʓ̯ʎ�̝ɭɧ̸ɡɭɧ�ɧ˝̤ɭʴʓʽʓ̯ʓˉʅ�̤ʓɧɭ�ɭаɭɡ̯̤�
will greatly improve cancer treatment expe-
rience.
Rˉ� ̯ʎʓ̤� ͕˝̝ʯ� ʽ̸ʴ̯ʓ̚ʴɭ� ̚ʴɀ̯ʓˉ̸ʽੲRĉੳ�

complexes incorporating a distinct selec-
tion of bioactive ligands were synthesised. 
A series of biophysical characterisation 
̯ɭɡʎˉʓΌ̸ɭ̤� ʓˉɡʴ̸ɧʓˉʅ�ɠ̸̯�ˉ˝̯� ʴʓʽʓ̯ɭɧ�̯˝�
ʎʓʅʎ̚ɭ̝ʄ˝̝ʽɀˉɡɭ�ʴʓΌ̸ʓɧ�ɡʎ̝˝ʽɀ̯˝ʅ̝ɀ̚ʎ ͛�
nuclear magnetic resonance spectroscopy, 
ultraviolet-visible spectroscopy, circular 
dichroism spectroscopy, high-resolution 
electrospray ionisation spectrometry, infra-
red spectroscopy and elemental microa-
nalysis were utilised to evaluate the purity 
ɀˉɧ� ɡ˝ˉп̝ʽ� ̯ʎɭ� ɡʎɭʽʓɡɀʴ� ̸̤̯̝ɡ̸̯̝ɭ̤� ˝ʄ�
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̯ʎɭ� ̚ʴɀ̯ʓˉ̸ʽੲRĉੳ� ɡ˝ʽ̚ʴɭ͚ɭ̤� Юɭ� ̝ɭ̸̤ʴ̯-
ɀˉ̯�ɀˉɧ�̸̝̚ɭ�̚ʴɀ̯ʓˉ̸ʽੲRĉੳ�ɡ˝ʽ̚ʴɭ͚ɭ̤�͕ɭ̝ɭ�
screened against twelve human cell lines 
including, HT29 colon, U87 glioblastoma, 
MCF-7 breast, A2780 ovarian, H460 lung, 
A431 skin, Du145 prostate, BE2-C neuroblas-
̯˝ʽɀ�ÛĠઉE�ʅʴʓ˝ɠʴɀ̤̯˝ʽɀ�vR��̚ɀˉɡ̝ɭɀ̤�
the cisplatin-resistant ADDP ovarian vari-
ant, and the non-tumour derived MCF10A 
breast line. Remarkably, their anticancer 
̚˝̯ɭˉ̯ʓɀʴ�̝̚˝͔ɭɧ�̯˝�ɠɭ�̤ʓʅˉʓпɡɀˉ̯ʴ͛�ɠɭ̯̯ɭ̝�
than cisplatin, oxaliplatin and carboplatin 
in most of the cell lines evaluated. Most 
ʓʽ̚˝̝̯ɀˉ̯ʴ ͛� ̯ʎɭ� ̸̤̯ɧʓɭɧ� ̚ʴɀ̯ʓˉ̸ʽੲRĉੳ�
complexes also proved to be potent in the 
cisplatin-resistant ADDP ovarian variant 
cell line in comparison to all other cell line 
populations, indicating that they are not 
susceptible to the drug resistance mecha-
nisms induced by standard clinical treat-
ʽɭˉ̯�͕ʓ̯ʎ�ɡʓ̤̚ʴɀ̯ʓˉ�Юɭ�̝ɭ̸̤ʴ̯̤�˝ɠ̯ɀʓˉɭɧ�
in this work are instrumental in advanc-

ing our understanding of cancer treatment. 
Юɭ� ̚ʴɀ̯ʓˉ̸ʽੲRĉੳ� ̝̚˝ɧ̸̝ʅ̤� ʓˉ͔ɭ̤̯ʓʅɀ̯ɭɧ�
in this work will allow us to work toward 
innovative drug design approaches for the 
treatment of multiple cancers, especially 
̯ʎ˝̤ɭ� ̯ʎɀ̯� ɀ̝ɭ� ʎʓʅʎʴ͛� ɀс̝ɭ̤̤ʓ͔ɭ� ɀˉɧ� ɧʓʄ-
пɡ̸ʴ̯�̯˝�̯̝ɭɀ̯�Юʓ̤�ɭ͔˝ʴ͔ʓˉʅ�ɀ̝̚̚˝ɀɡʎ�̯˝�
̚ʴɀ̯ʓˉ̸ʽੲRĉੳ�ɡ˝ʽ̚ʴɭ͚ɭ̤�ɀ̤�̸̤̚̚˝̝̯ɭɧ�ɠ͛�
evidence in the literature, has the poten-
tial to transform standard chemotherapeu-
tic regimens. Improved knowledge in this 
research area may alleviate the burden of 
cancer, giving hope to cancer victims and 
their families.

Dr Angelico D. Aputen 
E̝ɀɧ̸ɀ̯ɭ�Ôɭ̤ɭɀ̝ɡʎ�Ûɡʎ˝˝ʴ 
Western Sydney University

E-mail: 18357194@student.westernsydney.
edu.au
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Dʴ͛�ੲ(ʓ̯̚ɭ̝ɀੳ�̚˝ʴʴʓˉɀ̯ʓ˝ˉ�ɭдɡʓɭˉɡ͛�ɀˉɧ�̝ɭ̝̚˝ɧ̸ɡ̯ʓ͔ɭ�ˉɭɭɧ̤�
͕ʓ̯ʎʓˉ�ɡ̝˝̚�ɀʅ̝˝ɭɡ˝̤̤̯͛ɭʽ̤

Abby Davis

Abstract of a thesis submitted to the University of New England

Global agricultural crop production 
has become increasingly pollinator-

dependant.ৡ Eusocial bee taxa within the 
family Apidae (e.g., honey bees, bumble bees, 
stingless bees) are well established, success-
ful crop pollinators globally. In particular, 
̯ʎɭ�̸ɠʓΌ̸ʓ̯͛�ɀˉɧ�͕ɭʴʴ�ɭ̤̯ɀɠʴʓ̤ʎɭɧ�ʽɀˉɀʅɭ-
ment of the European honey bee (Apis mel-
lifera Linn., 1758) has resulted in an overreli-
ance of this pollinator worldwide. As other 
ˉ˝ˉɠɭɭ�ʓˉ̤ɭɡ̯̤�ɀ̝ɭ�ɀʴ̤˝�ɭаɭɡ̯ʓ͔ɭ�̚˝ʴʴʓˉɀ-
tors, it has become increasingly important 
to better understand the capability and life 
history needs of non-bee pollinator taxa so 
they can provide alternative, or supplemen-
tary, pollination services to managed bees 
ɀˉɧ�ɠɭ�̤ ̸̚̚˝̝̯ɭɧ�͕ ʓ̯ʎʓˉ�̯ ʎɭ�ɹ ɀˉɧ̤ɡɀ̚ɭ�Юʓ̤�
will ensure that consistent and reliable pol-
lination services continue to be supplied to 
ɀʅ̝ʓɡ̸ʴ̸̯̝ɀʴ�̤ ̤̯͛ɭʽ̤�Юʓ̤�̯ ʎɭ̤ʓ̤�ʓˉ͔ɭ̤̯ʓʅɀ̯ɭ̤�
̯ʎɭ�̚˝ʴʴʓˉɀ̯ʓ˝ˉ�ɭаɭɡ̯ʓ͔ɭˉɭ̤̤�ɀˉɧ�̝ɭ̝̚˝ɧ̸ɡ-
tive needs of the second most important pol-
ʴʓˉɀ̯˝̝�̯ ɀ͚˝ˉ�ɠɭʎʓˉɧ�ɠɭɭ̤�̯ ʎɭ�рʓɭ̤�ੲ(ʓ̯̚ɭ̝ɀੳ�
in pollinator-dependant food crops.

First, I conducted a systematic literature 
review on the diets and habitat needs of 431 
ɡ̝˝̚�р˝͕ɭ̝͔ʓ̤ʓ̯ʓˉʅ�р͛�̤̚ɭɡʓɭ̤�ʄ˝̸ˉɧ�ʅʴ˝ɠ-
ally and collated the existing information 
into a database. I was able to document the 
diets and habitat needs of 242 crop-visit-
ʓˉʅ�р͛�̤̚ɭɡʓɭ̤�ੲ�ʄɀʽʓʴʓɭ̤�ɀˉɧ�ঢ়�ʅɭˉɭ̝ɀੳ�
inhabiting all eight global biogeographical 

ਘા"ʎɀˉɡɭʴʴ˝̝ઑ̤�(˝ɡ̯˝̝ɀʴ�Ôɭ̤ɭɀ̝ɡʎ�vɭɧɀʴ�

̝ɭʅʓ˝ˉ̤�R�ʄ˝̸ˉɧ�̯ʎɀ̯�̯ʎɭ̤ɭ�ɡ̝˝͔̚ʓ̤ʓ̯ʓˉʅ�р͛�
̤̚ɭɡʓɭ̤�ʴʓ͔ɭ�ʓˉ�ৗ�ɧʓаɭ̝ɭˉ̯�ˉɀ̸̯̝ɀʴ�ʎɀɠʓ̯ɀ̯̤�
ɀˉɧ�ɠɭʴ˝ˉʅ�̯˝��ɧʓаɭ̝ɭˉ̯�ʄɭɭɧʓˉʅ�ʅ̸ʓʴɧ̤�
Юɭ�̝ɭ̸̤ʴ̯̤�˝ʄ�̯ʎʓ̤�̝ɭ͔ʓɭ͕�ʓɧɭˉ̯ʓпɭɧ�ʽɀʫ˝̝�
gaps in our understanding of the life history 
ˉɭɭɧ̤�˝ʄ�ɡ̝˝̚̚˝ʴʴʓˉɀ̯ʓˉʅ�рʓɭ̤�Rˉ�̚ɀ̝̯ʓɡ̸-
ʴɀ ̝�ɡ̸̝̝ɭˉ̯�р˝̝ɀʴ�ʽɀˉɀʅɭʽɭˉ̯�̤ɡʎɭʽɭ̤�ɀ̝ɭ�
largely focused on the resource needs of bees. 
�̤�рʓɭ̤�̝ɭΌ̸ʓ̝ɭ�˝̯ʎɭ̝�ˉ˝ˉр˝̝ɀʴ�ʎɀɠʓ̯ɀ̯̤�̯˝�
complete their life cycles, the diverse life 
ʎʓ̤̯˝̝͛�̄ ɭɭɧ̤�̋ ʄ�рʓɭ̤�ɀˉɧ�̋ ̯ʎɭ̝�̄ ˝ˉɠɭɭ�̯ ɀ͚ɀ�
are not currently supported by existing pol-
linator management practices.

Second, I investigated the identity and 
ɭдɡʓɭˉɡ͛�˝ʄ�р˝̝ɀʴ�͔ʓ̤ʓ̯˝̝̤�̯˝�ɡɀ̝̝˝̯�̤ɭɭɧ�
ɡ̝˝̤̚�æ˝�ɧ˝�̯ʎʓ̤�R�ɡ˝ˉɧ̸ɡ̯ɭɧ�р˝̝ɀʴ�пɭʴɧ�
surveys and pollen deposition trials across 
̯͕˝�͛ ɭɀ̝̤�ੲંੳ�͕ ʓ̯ʎʓˉ�͔ ɀ̝͛ʓˉʅ�ɭˉ͔ʓ̝˝ˉ-
ʽɭˉ̯ɀʴ�ɡ˝ˉɧʓ̯ʓ˝ˉ̤�ʓˉ�̯ ʎɭ�Ôʓ͔ɭ̝ʓˉɀ�̝ ɭʅʓ˝ˉ�̋ ʄ�
New South Wales (NSW). I conducted 268 
р˝̝ɀʴ�͔ ʓ̤ʓ̯ɀ̯ʓ˝ˉ�̤ ̸̝͔ɭ̤͛�ɀˉɧ�ʓɧɭˉ̯ʓпɭɧ�ৗ�ɧʓʄ-
ʄɭ̝ɭˉ̯�ʓˉ̤ɭɡ̯̤�ੲ�ʄɀʽʓʴʓɭ̤ੳ�ɀ̤�р˝̝ɀʴ�͔ʓ̤ʓ̯˝̝̤�
of seed carrot in temperatures ranging from 
�ୗ"�̯˝�ৗঢ়�ୗ"�ɀˉɧ�ʓˉ�ঢ়�̯˝�ঢ়�̝ɭʴɀ-
tive humidity. Spatial and temporal com-
plementarity was observed across all domi-
nant taxonomic groups (ladybeetles, bees, 
рʓɭ̤ੳ�Ċʓʴɧ�̯ ɀ͚ɀ�ʅɭˉɭ̝ɀʴʴ͛�̔ ɀ̯ɡʎɭɧ�̔ ɀˉɀʅɭɧ�
honey bees in terms of abundance and their 
capability to transfer pollen between carrot 
parent lines. Further, wild taxa, not man-
aged European honey bees deployed for 
pollination services, are providing the bulk 
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of pollination services to Australian hybrid 
seed carrot.
Юʓ̝ɧ�R�ɧɭ̯ɭ̝ʽʓˉɭɧ�̯ʎɭ�˝͔ʓ̚˝̤ʓ̯ʓ˝ˉ�ɀˉɧ�

ʎɀɠʓ̯ɀ̯�ˉɭɭɧ̤�˝ʄ�̚˝ʴʴʓˉɀ̯ʓˉʅ�ʎ˝͔ɭ̝рʓɭ̤�ੲÛ̝͛-
phidae: 0˧ɝˮ̵Ȋɾɝʓɝ). I did this by deploying 14 
̚˝̝̯ɀɠʴɭ�̚˝˝ʴ̤�пʴʴɭɧ�͕ʓ̯ʎ�̤˝ʓʴ�ɀˉɧ�ɧɭɡɀ͛ʓˉʅ�
vegetation across four seed carrot sites in 
̯ʎɭ�Ôʓ͔ɭ̝ʓˉɀ�ੲ�ÛĊੳ�̝ ɭʅʓ˝ˉ�̋ ʄ��̸̤̯̝ɀʴʓɀ��ʴʴ�
pools successfully supported the immature 
̤̯ɀʅɭ̤�ੲɭс̤�ɀˉɧ�ʴɀ̝͔ɀɭੳ�˝ʄ�ʎ˝͔ɭ̝рʓɭ̤�ɀоɭ̝�
�̯˝��ɧɀ̤͛�ɀˉɧ�̯͕˝�ɠɭˉɭпɡʓɀʴ�̤̚ɭɡʓɭ̤�˝ʄ�
рʓɭ̤�͕ɭ̝ɭ�̝ɭɀ̝ɭɧ�ʄ̝˝ʽ�̯ʎɭ�̚˝˝ʴ̤�0˧ɝˮ̵Ȋɾɝʓ̂ˮ�
ˤ̂ʓȫ˹̂ɾȊ˹̂ˮ and 0˧ɝˮ̵Ȋɾɝˮ�˹ȷʓȊ̤ (Linn., 1758). 
!˝̯ʎ�̤̚ɭɡʓɭ̤�͕ɭ̝ɭ�ɭаɭɡ̯ʓ͔ɭ�̚˝ʴʴʓˉɀ̯˝̝̤�˝ʄ�
̤ɭɭɧ�ɡɀ̝̝˝̯�ʓˉ�"ʎɀ̯̚ɭ̝̤�Ю̝ɭɭ�ɀˉɧ�D˝̸̝�˝ʄ�
̯ʎʓ̤�̯ ʎɭ̤ʓ̤�̝ ɭ̤̚ɭɡ̯ʓ͔ɭʴ ͛�Юɭ̤ɭ�̝ ɭ̸̤ʴ̯̤�̤ ̸сɭ̤̯�
̯ʎɀ̯�ɧɭ̚ʴ˝͛ʓˉʅ�̚ ˝̝̯ɀɠʴɭ�ʎɀɠʓ̯ɀ̯�̚ ˝˝ʴ̤�пʴʴɭɧ�
with decaying plant materials in agroeco-
systems may be a successful management 
ʓˉ̯ɭ̝͔ɭˉ̯ʓ˝ˉ�̯˝�̝ɀ̚ʓɧʴ͛�ʄɀɡʓʴʓ̯ɀ̯ɭ�ʎ˝͔ɭ̝р͛�
pollinator reproduction.
D˝̸̝̯ʎ� R� ɀ̤̤ɭ̤̤ɭɧ� ̯ʎɭ� ɭаɭɡ̯ʓ͔ɭˉɭ̤̤� ˝ʄ�

the Australasian endemic golden native 
ɧ̝˝ˉɭр͛�0˧ɝˮ̵Ȋɾɝʓ̂ˮ�ˤ̂ʓȫ˹̂ɾȊ˹̂ˮ�ੲvɀɡΌ̸ɀ̝̯�
1847) at transferring pollen to hybrid seed 
ɡɀ̝̝˝̯�р˝͕ɭ̝̤�Ċʎʓʴɭ�ɠ˝̯ʎ�ʎ˝ˉɭ͛�ɠɭɭ̤�ɀˉɧ�
̯ʎɭ�ˉɀ̯ʓ͔ɭ�ɧ̝˝ˉɭ�р͛�͕ɭ̝ɭ�ɡɀ̚ɀɠʴɭ�˝ʄ�ɧɭ̚˝̤-
ʓ̯ʓˉʅ�̚˝ʴʴɭˉ�˝ˉ̯˝�̤ɭɭɧ�ɡɀ̝̝˝̯�р˝̝ɀʴ�̤̯ʓʅʽɀ̤�
ʅ˝ʴɧɭˉ�ˉɀ̯ʓ͔ɭ�ɧ̝˝ˉɭ�рʓɭ̤�˝ˉ�ɀ͔ɭ̝ɀʅɭ�ɧɭ̚˝̤-
ited more pollen onto stigmas than Euro-
̚ɭɀˉ�ʎ˝ˉɭ͛ɠɭɭ̤�R�ɀʴ̤˝�˝ɠ̤ɭ̝͔ɭɧ�̯ʎɭ�п̝̤̯�
recorded event of natural oviposition of this 
р͛�̤̚ɭɡʓɭ̤�˝ˉ�̯ʎɭ�vʓɧ��˝̝̯ʎ�"˝ɀ̤̯�ੲ�ÛĊੳ�
region. When observing the oviposition of 
̯ʎʓ̤�р ͛�R�ʄ˝̸ˉɧ�̯ʎɀ̯�̯ʎɭ͛�˝͔ʓ̚˝̤ʓ̯ɭɧ�͕ʓ̯ʎʓˉ�
discarded raspberry plant root balls at a 
ɡ˝ʽʽɭ̝ɡʓɀʴ�ɠɭ̝̝͛�ʄɀ̝ʽ�Юʓ̤�˝ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ�
coupled with their demonstrated pollina-
̯ʓ˝ˉ�ɭаɭɡ̯ʓ͔ɭˉɭ̤̤�ʓˉ�̤ɭɭɧ�ɡɀ̝̝˝̯�̸̤сɭ̤̯̤�
̯ʎɀ̯�̯ ʎɭ̤ɭ�ɭˉɧɭʽʓɡ�рʓɭ̤�ɡ˝̸ʴɧ�ɠɭ�̤ ̸̚̚˝̝̯ɭɧ�
as potential pollinators by deploying non-
р˝̝ɀʴ�ʎɀɠʓ̯ɀ̯�͕ʓ̯ʎʓˉ�ɀʅ̝˝ɭɡ˝̤̤̯͛ɭʽ̤

Finally, I compared the pollination 
ɭаɭɡ̯ʓ͔ɭˉɭ̤̤�ɀˉɧ�ɀɡ̯ʓ͔ʓ̯͛�̚ɀ̯̯ɭ̝ˉ̤�˝ʄ�̯͕˝�
ʽɀˉɀʅɭɧ�р͛�̚˝ʴʴʓˉɀ̯˝̝̤�ɀˉɧ�̯͕˝�ʽɀˉɀʅɭɧ�
bee species at commercial raspberry and 
ɠʴɀɡʯɠɭ̝̝͛�ʄɀ̝ʽ̤�ʓˉ�̯͕˝�ʽɀʫ˝̝�ɠɭ̝̝͛�ʅ̝˝͕-
ʓˉʅ�̝ɭʅʓ˝ˉ̤�ʓˉ��̸̤̯̝ɀʴʓɀ�vʓɧ��˝̝̯ʎ�"˝ɀ̤̯�
(NSW) and Northern Tasmania (TAS). All 
̯ɀ͚ɀ�͕ɭ̝ɭ�ɡɀ̚ɀɠʴɭ�˝ʄ�ɭаɭɡ̯ʓ͔ɭʴ͛�̚˝ʴʴʓˉɀ̯ʓˉʅ�
̝ɀ̤̚ɠɭ̝̝͛�ɀˉɧ�ɠʴɀɡʯɠɭ̝̝͛�ɀоɭ̝�˝ˉɭ�͔ʓ̤ʓ̯�̯˝�
ɀ�р˝͕ɭ̝�ʎ˝͕ɭ͔ɭ ̝�̯ʎɭ�Ό̸ɀʴʓ̯ ͛�͕ɭʓʅʎ̯�ɀˉɧ�
number of pollinated drupelets per fruit 
varied depending on the taxa tested. In small 
cages, 0ׁ�˹ ȷʓȊ̤ and wild taxa pollinated rasp-
ɠɭ̝̝͛�ʄ̸̝ʓ̯̤�̯ ʎɀ̯�͕ ɭʓʅʎɭɧ�̤ ʓʅˉʓпɡɀˉ̯ʴ͛�̔ ˝̝ɭ�
ɀˉɧ�͕ɭ̝ɭ�˝ʄ�ʎʓʅʎɭ̝�Ό̸ɀʴʓ̯͛�̯ʎɀˉ�ʄ̸̝ʓ̯̤�ʎɀ̝-
vested from $ׁ�ˮ˹̥ɏɝȊ�ɡɀʅɭ̤�ʎ˝͕ɭ͔ɭ ̝�̯ʎɭ̝ɭ�
͕ɭ̝ɭ�̄ ˝�̤ ʓʅˉʓпɡɀˉ̯�ɧʓаɭ̝ɭˉɡɭ̤�ʓˉ�̯ ʎɭ�Ό̸ɀʴʓ̯ ͛�
weight, and number of pollinated drupe-
lets in blackberry across all taxa. Further, 
in a blackberry polytunnel in Tasmania, E. 
˹ȷʓȊ̤�рʓɭ̤�͕ɭ̝ɭ�̤ʓʅˉʓпɡɀˉ̯ʴ͛�ʽ˝̝ɭ�ɀɡ̯ʓ͔ɭ�
than European honey bees, and the fruits 
harvested from the 0ׁ�˹ȷʓȊ̤ polytunnel did 
ˉ˝̯�ɧʓаɭ̝�ʄ̝˝ʽ�ʄ̸̝ʓ̯̤�͔ʓ̤ʓ̯ɭɧ�ɠ͛�ʎ˝ˉɭ͛�ɠɭɭ̤�
Юɭ̤ɭ�̝ ɭ̸̤ʴ̯̤�ɧɭʽ˝ˉ̤̯̝ɀ̯ɭ�̯ ʎɀ̯�̤ ˝ʽɭ�р͛�̤ ̚ɭ-
ɡʓɭ̤�ɡ˝̸ʴɧ�ɠɭ�ɭаɭɡ̯ʓ͔ɭ�̸̤̚̚ʴɭʽɭˉ̯ɀ̝ ͛�˝̝�
alternative, pollinators to managed bees in 
commercial raspberry and blackberry.
Юʓ̤�̯ʎɭ̤ʓ̤�ɧɭʽ˝ˉ̤̯̝ɀ̯ɭ̤�̯ʎɭ�ʓʽ̚˝̝̯ɀˉɡɭ�

˝ʄ�̸ˉɧɭ̝̤̯ɀˉɧʓˉʅ�ʎ˝͕�͕ʓʴɧ�̯ɀ͚ɀ�ʴʓʯɭ�рʓɭ̤�
and non-Apis bees, contribute to pollina-
tion service delivery, and how best to sup-
port these taxa within agroecosystems. Some 
рʓɭ̤�ɀˉɧ�˝̯ʎɭ̝�͕ʓʴɧ�̯ɀ͚ɀ�ɡɀˉ�̝̚˝͔ʓɧɭ�̤ʓʅ-
ˉʓпɡɀˉ̯�ɀˉɧ�ɭаɭɡ̯ʓ͔ɭ�̚˝ʴʴʓˉɀ̯ʓ˝ˉ�̤ɭ̝͔ʓɡɭ̤�
to some crops. If supported with foraging 
and habitat needs, these taxa may be able 
to provide similar pollination services to 
the honey bees used within these systems. 
Identifying wild pollinator taxa and their 
life history needs, assessing their capability 
as pollinators in a variety of crop systems, 
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ɧɭ͔ɭʴ˝̚ʓˉʅ�̝ɭɀ̝ʓˉʅ�̯ɭɡʎˉʓΌ̸ɭ̤�̯˝�ɡ˝ʽʽɭ̝-
ɡʓɀʴʓͥɭ�ɭаɭɡ̯ʓ͔ɭ�̯ɀ͚ɀ�ɀˉɧ�ʽɭ̯ʎ˝ɧ̤�̯˝�̸̤̚-
̚˝̝̯�ɭаɭɡ̯ʓ͔ɭ�͕ʓʴɧ�ɀˉɧ�ʽɀˉɀʅɭɧ�̚˝ʴʴʓˉɀ̯˝̝�
assemblages within agroecosystems, are all 
important next steps to improve pollination 
services and yields of pollinator-dependant 
cropping systems globally.

(̝��ɠɠ͛�(ɀ͔ʓ̤ 
Ûɡʎ˝˝ʴ�˝ʄ�.ˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ��Ô̸̝ɀʴ�Ûɡʓɭˉɡɭ 
University of New England

.ʽɀʓʴ��ɠɠ ͛(ɀ͔ʓ̸̤ˉɭɭɧ̸ɀ̸

íÔm�https://rune.une.edu.au/web/https://rune.une.edu.au/web/
ʎɀˉɧʴɭঢ়ঢ়ঢ়ৗʎɀˉɧʴɭঢ়ঢ়ঢ়ৗ

https://rune.une.edu.au/web/handle/1959.11/59371
https://rune.une.edu.au/web/handle/1959.11/59371
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Юɭ̤ʓ̤�ɀɠ̤̯̝ɀɡ̯

!ʓ˝̚ʎ˝̯˝ˉʓɡ̤�ɡʎɀ̝ɀɡ̯ɭ̝ʓ̤ɀ̯ʓ˝ˉ�˝ʄ�̸̚ɡ˝ˉ͔ɭ̝̤ʓ˝ˉ�ˉɀˉ˝̚ɀ̝̯ʓɡʴɭ̤

Lei Ding

�ɠ̤̯̝ɀɡ̯�˝ʄ�ɀ�̯ʎɭ̤ʓ̤�̸̤ɠʽʓ̯̯ɭɧ�̯˝�íˉʓ͔ɭ̝̤ʓ̯͛�˝�æɭɡʎˉ˝ʴ˝ʅ͛�Û͛ɧˉɭ͛

U̚ɡ˝ˉ͔ɭ̝̤ʓ˝ˉ�ʽɀ̯ɭ̝ʓɀʴ̤�ʎɀ͔ɭ�ɀ̯̯̝ɀɡ̯ɭɧ�
ɭˉ˝̝ʽ˝̸̤�ɀ̯̯ɭˉ̯ʓ˝ˉ�ʄ˝̝�ɀ�ɠ̝˝ɀɧ�̝ɀˉʅɭ�

˝ʄ� ɀ̚̚ʴʓɡɀ̯ʓ˝ˉ̤� ʓˉ� ɠʓ˝ʴ˝ʅʓɡɀʴ� ʓʽɀʅʓˉʅ�
ɭˉɭ̝ʅ̝͛ɭʴɀ̯ɭɧ�ɹ ʓʅʎ̯�ʎɀ̝͔ɭ̤̯ʓˉʅ�ɀˉɧ�̤ ɭˉ̤ʓˉʅ�
ɧ̸ɭ�̯˝�̯ʎɭʓ̝�̸ˉʓΌ̸ɭ�̚ʎ̤͛ʓɡ˝ɡʎɭʽʓɡɀʴ�̝̚˝̚-
ɭ̝̯ʓɭ̤�M˝͕ɭ͔ɭ ̝�̯ʎɭ�ɡ˝ʽ̝̚ɭʎɭˉ̤ʓ͔ɭ�̸ˉɧɭ̝-
̤̯ɀˉɧʓˉʅ�ɀˉɧ�ɡʎɀ̝ɀɡ̯ɭ̝ʓͥɀ̯ʓ˝ˉ�˝ʄ�̸̚ɡ˝ˉ-
͔ɭ̝̤ʓ˝ˉ�̄ ɀˉ˝̚ɀ̝̯ʓɡʴɭ̤�ʄ˝̝�̄ ˝͔ɭʴ�ɀ̚̚ʴʓɡɀ̯ʓ˝ˉ̤�
̝ɭʽɀʓˉ�ɡʎɀʴʴɭˉʅʓˉʅ�Rˉ�̯ʎʓ̤�̯ʎɭ̤ʓ̤�͕ɭ�̤ɭ̯�
ʄ˝̸̝�ʅ˝ɀʴ̤�̯˝�̝ɭʄ̝ɭ̤ʎ�̯ʎɭ�̝̚ɭ̤ɭˉ̯�ɡʎɀ̝ɀɡ̯ɭ̝ʓ-
ͥɀ̯ʓ˝ˉ�ɀˉɧ�̝̚˝͔ʓɧɭ�ɀ�͕ʓɧɭ̝�ɀˉɧ�ɧɭɭ̚ɭ̝�ɡ˝ʅ-
ˉʓ̯ʓ˝ˉ�̋ ʄ�̯ ʎɭ̤ɭ�̸ ̚ɡ˝ˉ͔ɭ̝̤ʓ˝ˉ�̄ ɀˉ˝̚ɀ̝̯ʓɡʴɭ̤�
�оɭ̝�̯ʎɭ�ɧɭʴʓɡɀ̯ɭ�ɧɭ̤ʓʅˉ�˝ʄ�˝̯̚ʓɡɀʴ�̤ɭ̸̯̤̚�
ɀˉɧ�ˉɀˉ˝ʽɀ̯ɭ̝ʓɀʴ̤�͕ɭ�̝ɭɀʴʓ̤ɭ�̯ʎɭ�̝̚˝̚ɭ̝̯͛
ɠɀ̤ɭɧ�̝ ɭ̤˝ʴ̸̯ʓ˝ˉ�ɭˉʎɀˉɡɭʽɭˉ̯�̋ ̯̚ʓɡɀʴ�ʄ˝̝ɡɭ�
̤ɭˉ̤ʓ̯ʓ͔ʓ̯͛�ʓʽ̝̚˝͔ɭʽɭˉ̯�Ôɀ͛ʴɭʓʅʎ�̤ɡɀ̯̯ɭ̝-
ʓˉʅ�ʽ˝ɧ̸ʴɀ̯ʓ˝ˉ�ɀˉɧ�ɀ�ˉɭ͕�͕ɀ̯ɭ̝̤˝ʴ̸ɠʴɭ�
ʽ˝ʴɭɡ̸ʴɀ̝�̸̚ɡ˝ˉ͔ɭ̝̤ʓ˝ˉ�̝̚˝ɠɭ
.͚̚ɭ̝ʓʽɭˉ̯ɀʴʴ͛� ɀˉɧ� ̯ʎɭ˝̝ɭ̯ʓɡɀʴʴ ͛� ͕ɭ�

̸̚ʅ̝ɀɧɭ� ̯ʎɭ� ˉɀˉ˝̤ɡ˝͛̚� ɠ͛� ɀ̚̚ʴ͛ʓˉʅ� ̯ʎɭ�
̸ˉʓΌ̸ɭ�̄ ˝ˉʴʓˉɭɀ̝ʓ̯͛�̋ ʄ�̸ ̚ɡ˝ˉ͔ɭ̝̤ʓ˝ˉ�̄ ɀˉ˝-
̚ɀ̝̯ʓɡʴɭ̤�̯˝�ɡ˝ˉ͔ɭˉ̯ʓ˝ˉɀʴ�ɡ˝ˉʄ˝ɡɀʴ�ʽʓɡ̝˝̤-
ɡ˝̚ ͛�Ċɭ�ɧɭ͔ɭʴ˝̚�̯ ʎɭ�̄ ˝͔ɭʴ�̔ ɭɀ̸̤̝ɭʽɭˉ̯�̋ ʄ�

̯ʎɭ�̯ʎ̝ɭɭɧʓʽɭˉ̤ʓ˝ˉɀʴ�˝̯̚ʓɡɀʴ�ʄ˝̝ɡɭ�˝ʄ�˝̯̚ʓ-
ɡɀʴ�̯ ͕ɭɭͥɭ̝̤�ɀˉɧ�̝ ɭɀʴʓͥɭ�̯ ʎɭ�ɀ̯̯˝ˉɭ͕̯˝ˉʴɭ͔ɭʴ�
ʄ˝̝ɡɭ�̤ ɭˉ̤ʓ̯ʓ͔ʓ̯͛�͔ ʓɀ�̝ ɭ͔˝ʴ̸̯ʓ˝ˉʓ̤ʓˉʅ�̯ ʎɭ�ɡ˝ˉ-
пʅ̸̝ɀ̯ʓ˝ˉ�ɀˉɧ�ɧɀ̯ɀ�ɡ˝ʴʴɭɡ̯ʓ˝ˉ�ɀˉɧ�ɀˉɀʴ̤͛-
ʓˉʅ�ɠɀ̤ɭɧ�̋ ˉ�̯ ʎɭ�̚ ̝˝̚ɭ̝̯͛�̋ ʄ�̸ ̚ɡ˝ˉ͔ɭ̝̤ʓ˝ˉ�
ˉɀˉ˝̚ɀ̝̯ʓɡʴɭ̤�Ċɭ�̝ɭʄ̝ɭ̤ʎ�̯ʎɭ�ʽ˝̝̚ʎ˝ʴ˝ʅ͛
ʓˉɧɭ̚ɭˉɧɭˉ̯�ʽɭ̯ʎ˝ɧ�˝ʄ�ɭˉʅʓˉɭɭ̝ʓˉʅ�Ôɀ͛-
ʴɭʓʅʎ�̤ ɡɀ̯̯ɭ̝ʓˉʅ�ɀ̯�̯ ʎɭ�̄ ɀˉ˝̤ɡɀʴɭ�ɹ ɭ͔ɭʴ�ɠɀ̤ɭɧ�
˝ˉ�̯ʎɭ�̝ɭ̤˝ˉɀˉɡɭ�ɭаɭɡ̯�˝ʄ�̸̚ɡ˝ˉ͔ɭ̝̤ʓ˝ˉ�
ˉɀˉ˝̚ɀ̝̯ʓɡʴɭ̤�Ċɭ�ɧɭ͔ɭʴ˝̚�͕ɀ̯ɭ̝̤˝ʴ̸ɠʴɭ�
ʽ˝ʴɭɡ̸ʴɀ̝�̸ ̚ɡ˝ˉ͔ɭ̝̤ʓ˝ˉ�̔ ɀ̯ɭ̝ʓɀʴ̤�ɠɀ̤ɭɧ�̋ ˉ�
̯ʎɭ�ʓ˝ˉʓɡ�ɭΌ̸ʓʴʓɠ̝ʓ̸ʽ�̋ ʄ�̸ ̚ɡ˝ˉ͔ɭ̝̤ʓ˝ˉ�ɧ͛ɭ̤

( ̝�mɭʓ�(ʓˉʅ 
"ɭˉ̯̝ɭ�ʄ˝̝��̯˝ʽɀ̯ɭ̝ʓɀʴ̤�ɀˉɧ��ɀˉ˝ʽɀˉ̸-
ʄɀɡ̸̯̝ʓˉʅ 
Ûɡʎ˝˝ʴ�˝ʄ�Ûɡʓɭˉɡɭ 
ÔvRæ�íˉʓ͔ɭ̝̤ʓ̯ ͛�vɭʴɠ˝̸̝ˉɭ

.ʽɀʓʴ�ʴɭʓɧʓˉʅ̝ʽʓ̯ɭɧ̸ɀ̸

íÔm�ʎ̯̯̚ʎɧʴʎɀˉɧʴɭˉɭ̯ৗৗড়ʎ̯̯̚ʎɧʴʎɀˉɧʴɭˉɭ̯ৗৗড়

http://hdl.handle.net/10453/163748
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"˝ˉɡɭ̸̯̚ɀʴʓ̤ʓˉʅ�ʎ˝̸̤ɭʎ˝ʴɧ�р˝˝ɧ�̝̚ɭ̚ɀ̝ɭɧˉɭ̤̤�ɭ͚̚ʴɀʓˉʓˉʅ�
ɀ̯̯ʓ̸̯ɧɭ̤�ɡ˝̚ʓˉʅ�̤̯̝ɀ̯ɭʅʓɭ̤�ɀˉɧ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�ˉɭɭɧ̤

Willow F. F. Forsyth

Abstract of a thesis submitted to the University of Newcastle

“Uˉ̝̚ɭɡɭɧɭˉ̯ɭɧએ� р˝˝ɧ� ɭ͔ɭˉ̯̤� ɀ̝ɭ�
increasing, and catastrophic loss of 

property and life is the norm despite sig-
ˉʓпɡɀˉ̯�̸̚ɠʴʓɡ�р˝˝ɧ�ɭɧ̸ɡɀ̯ʓ˝ˉ�ɀˉɧ�͕ɀ̝ˉ-
ʓˉʅ�Юʓ̤�̸̤̯ɧ͛�ɡ˝ˉ̤ʓɧɭ̝̤�̯͕˝�ɀ̤̚ɭɡ̯̤�˝ʄ�̯ʎɭ�

“wicked problem” of the lacklustre pairing of 
р˝˝ɧ�ʓˉ̯ɭʴʴʓʅɭˉɡɭ�ɀˉɧ�ɡ˝ʽʽ̸ˉʓ̯͛�ɭˉʅɀʅɭ-
ment. It explores whether authorised sys-
tems’ generic education and risk commu-
nication approaches support households 
̯˝�ʅɀʓˉ�̸̤дɡʓɭˉ̯�iˉ˝͕�Đ̋ ̸̝�Dʴ˝˝ɧ�Ôʓ̤ʯ�
ੲiĐDÔੳ�ɡɀ̚ɀɠʓʴʓ̯͛�̯ ˝�ɀੳ�ʅɀ̸ʅɭ�̯ ʎɭʓ̝�̚ ɭ̝̤˝ˉɀʴ�
р˝˝ɧ�̝ ʓ̤ʯ�ɭ͚̚˝̸̤̝ɭ�ੲDÔ.ੳ�ɀˉɧ�ɠੳ�̚ ̝˝ɀɡ̯ʓ͔ɭʴ͛�
set coping strategies and, during events, 
ɭаɭɡ̯ʓ͔ɭʴ͛�ɭˉɀɡ̯�̝ɭ̤̚˝ˉ̤ɭ�̚ʴɀˉ̤

A total of 58 participants were inter-
͔ʓɭ͕ɭɧ� ɧ̸̝ʓˉʅ� ˝̝� ɀоɭ̝� ̤ʓʅˉʓпɡɀˉ̯� �
р˝˝ɧ� ɭ͔ɭˉ̯̤� ʓˉ� �ÛĊ� İ̸ɀʴʓ̯ɀ̯ʓ͔ɭ� ɀˉɀʴ͛-
ses revealed what supports participants’ 
DÔ.�ɀ͕ɀ̝ɭˉɭ̤̤�͕ʎɀ̯�ɡ˝̚ʓˉʅ�̤̯̝ɀ̯ɭʅʓɭ̤�ɀ̝ɭ�
ɡʎ˝̤ɭˉ�ɀˉɧ�͕ʎɀ̯�ʓ̤�̸̤дɡʓɭˉ̯�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�
̯˝�̯̝ʓсɭ̝�̝ɭ̤̚˝ˉ̤ɭ�̚ʴɀˉ̤

By using a theoretical framework that 
ɭ͚̚ʴ˝̝ɭ̤�̯ʎɭ�̸̝̚̚˝̤ɭ�̯ʎɀ̯�ɀ̯̯ʓ̸̯ɧɭ̤�̯˝�DÔ.�
̤ɭ̝͔ɭ�ʓ̯�ɧʓаɭ̝̤�ʄ̝˝ʽ�ɭ͚ʓ̤̯ʓˉʅ�̝ɭ̤ɭɀ̝ɡʎ�̯ʎɀ̯�
studies causal pathways to explain prepared-
ness’ beliefs. It overcame two methodologi-
ɡɀʴ�ʅɀ̤̚ઃʎ˝͕�̯ ˝�ɭˉʅɀʅɭ�̚ ̸ɠʴʓɡ̤�̸ ˉʄɀʽʓʴʓɀ̝�
with the topic, and how to observe their 
iĐDÔ�ɡɀ̚ɀɠʓʴʓ̯ʓɭ̤�
Юɭ�̸̤̯ɧ͛�ʄ˝̸ˉɧ�̸̚ɠʴʓɡ̤�˝ˉɡɭ�ɀ͕ɀ̝ɭ�ɀ̝ɭ�

willing but unable to enact response plans. 

Юɭ͛�̔ ˝̤̯ʴ͛�̤ ɭɭ�̋ дɡʓɀʴ�р˝˝ɧ�ʓˉʄ˝̝ʽɀ̯ʓ˝ˉ�ɀ̤�
inaccessible, unactionable, and lacking suf-
пɡʓɭˉ̯�ʴ˝ɡɀʴ�̝ɭʴɭ͔ɀˉɡɭ��дɡʓɀʴ�ʓˉ̯ɭʴʴʓʅɭˉɡɭ�
͔˝ʓɧ̤�̤ ̸̤̯ɀʓˉ�DÔ.�̸ ˉɀ͕ɀ̝ɭˉɭ̤̤�ʄɭɭɧ�ɧɭˉʓɀʴ�
ɀˉɧ�ʄɀʓʴ�̯˝�ɭ͚̚ʴɀʓˉ�͕ʎ͛р˝˝ɧ̤ɠɭʎɀ͔ɭɧɀ̤
they-did. Unauthorised productive systems 
ɭʽɭ̝ʅɭ�̯˝�пʴʴ�̯ʎɭ̤ɭ�͔˝ʓɧ̤
Юɭ�̤ ̸̯ɧ͛�ʓɧɭˉ̯ʓпɭ̤�ʎ˝͕�̯ ɭˉ�iĐDÔ�ɀɡ̯ʓ͔ʓ-

ties map across coping strategies’ response 
̚ʴɀˉ̤�ੲ"ÛÔÑ̤ੳઃ͕ʎʓɡʎ�ɧʓаɭ̝�ʓˉ�ɡ˝ʽ̚ʴɭ͚ʓ̯ ͛�
ɡ˝ʅˉʓ̯ʓ͔ɭ�ɭа˝̝̯�ɀˉɧ�̔ ˝̯ʓ͔ɀ̯ʓ˝ˉ�Юɭ�ɀɡ̯ʓ˝ˉ-
ɀɠʴɭ�ʓˉ̯ɭʴʴʓʅɭˉɡɭ�ੲ�ɡ̯Rੳ�ʽ˝ɧɭʴ�˝ʄ�iĐDÔ�ʓ̤�
proposed to explain the socio-educative 
ɧ͛ˉɀʽʓɡ̤�̯ ʎɀ̯�ɀʽ̚ʴʓʄ͛�̯ ʎɭ�р˝͕�̋ ʄ�ɀɡ̯ʓ˝ˉɀɠʴɭ�
intelligence, inferences, and indicators that 
пʴʴ�ɧɀ̯ɀ�͔ ˝ʓɧ̤�̚ ̝˝͔ʓɧɭ�̯ ʓʽɭʴ͛�ɀˉɧ�ɀɡ̯ʓ˝ˉɀɠʴɭ�
warnings, and can reduce uncertainty and 
delays in publics taking protective actions. 
Юʓ̤�̯ʎɭ̤ʓ̤�ʽɀʯɭ̤�ʓʽ̚˝̝̯ɀˉ̯�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�
̯˝�ɭ͚ʓ̤̯ʓˉʅ�ʯˉ˝͕ʴɭɧʅɭ�˝ˉ�ʎ˝̸̤ɭʎ˝ʴɧ̤ઑ�DÔ.�
ɀˉɧ�iĐDÔ�ɀ̯̯ʓ̸̯ɧɭ̤�ɀˉɧ�ʴɭɀ̝ˉʓˉʅ�ˉɭɭɧ̤

( ̝�Ċʓʴʴ˝͕�D˝̝̤̯͛ʎ 
Ûɡʎ˝˝ʴ�˝ʄ�.ˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ��mʓʄɭ�Ûɡʓɭˉɡɭ̤ 
íˉʓ͔ɭ̝̤ʓ̯͛�˝ʄ��ɭ͕ɡɀ̤̯ʴɭ��ÛĊ

.ʽɀʓʴ�willowforsyth@gmail.com

íÔm�ʎ̯̯̚ʎɧʴʎɀˉɧʴɭʎ̯̯̚ʎɧʴʎɀˉɧʴɭ
ˉɭ̯ঢ়ঢ়ৗঢ়ড়ˉɭ̯ঢ়ঢ়ৗঢ়ড়
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.̤̤ɀ̤͛�˝ˉ�ʎ˝̸̤ɭʎ˝ʴɧ�ɭˉɭ̝ʅ͛�̚˝͔ɭ̝̯͛�ɀˉɧ��̸̤̯̝ɀʴʓɀઑ̤ �̝ɭˉɭ͕ɀɠʴɭ�
ɭˉɭ̝ʅ͛�̯̝ɀˉ̤ʓ̯ʓ˝ˉ

Mara Hammerle

Abstract of a thesis submitted to the Australian National Universityৡ

ਘા��í��ĠE�"̝ɀ͕ʄ˝̝ɧ�Ñ̝ʓͥɭ�ʄ˝̝�M�ÛÛ

R˝˝о˝̚�̤˝ʴɀ̝�̚ʎ˝̯˝͔˝ʴ̯ɀʓɡ̤�ੲÑĉੳ�ɀˉɧ�
ʎ˝̸̤ɭʎ˝ʴɧ� ɭˉɭ̝ʅ͛� ɭдɡʓɭˉɡ͛� ɀ̝ɭ�

ɠɭɡ˝ʽʓˉʅ�ʓˉɡ̝ɭɀ̤ʓˉʅʴ͛�ʓʽ̚˝̝̯ɀˉ̯�͕ɀ̤͛�̯˝�
̤ʎʓɭʴɧ�ʎ˝̸̤ɭʎ˝ʴɧ̤�ʄ̝˝ʽ�ʎʓʅʎ�ɭˉɭ̝ʅ͛�̝̚ʓɡɭ̤�
ɀˉɧ� ̝ɭɧ̸ɡɭ� ɭʽʓ̤̤ʓ˝ˉ̤� M˝͕ɭ͔ɭ ̝� ̤˝ʽɭ�
ʎ˝̸̤ɭʎ˝ʴɧ̤�̝̚ɭɧ˝ʽʓˉɀˉ̯ʴ͛�̯ʎ˝̤ɭ�˝ˉ� ʴ˝͕�
ʓˉɡ˝ʽɭ̤�ɀˉɧ�͕ʎ˝�̝ɭˉ̯�̯ʎɭʓ̝�ʎ˝ʽɭ̤�ɀ̝ɭ�ɀ̯�
̝ʓ̤ʯ�̋ ʄ�ɠɭʓˉʅ�ɹ ɭо�ɠɭʎʓˉɧ�Юʓ̤�̯ ʎɭ̤ʓ̤�ɭ͚̚ʴ˝̝ɭ̤�
ੲੳ�ʎ˝͕�ɭˉɭ̝ʅ͛�̚˝͔ɭ̝̯͛�ɀˉɧ�ɧʓаɭ̝ɭˉɡɭ̤�ʓˉ�
access to residential energy technologies 
ɡɀˉ�ɠɭ� ɀɧɧ̝ɭ̤̤ɭɧ� ɀˉɧ� ੲੳ� ̯ʎɭ� ʓʽ̚ɀɡ̯̤� ˝ʄ�
̸̤ɡʎ�ɀɡɡɭ̤̤�˝ˉ�ʎ˝̸̤ɭʎ˝ʴɧ�ɭˉɭ̝ʅ͛�ɡ˝ˉ̸̤ʽ̚-
̯ʓ˝ˉ�ɀˉɧ�͕ɭʴʴɠɭʓˉʅ�R̯�пˉɧ̤�̯ʎɀ̯��̸̤̯̝ɀʴʓɀˉ�
ʎ˝̸̤ɭʎ˝ʴɧ̤�͕ʓ̯ʎ�ɀɡɡɭ̤̤�̯˝�̝˝˝о˝̚�̤˝ʴɀ̝�Ñĉ�
̤̤̯͛ɭʽ̤�ɭ͚̚ɭ̝ʓɭˉɡɭ�ɹ ɀ̝ʅɭ�̝ ɭɧ̸ɡ̯ʓ˝ˉ̤�ʓˉ�̯ ʎɭʓ̝�
ʴʓʯɭʴʓʎ˝˝ɧ�˝ʄ�ɭ͚̚ɭ̝ʓɭˉɡʓˉʅ�˝ɠʫɭɡ̯ʓ͔ɭ�ʄ˝̝ʽ̤�
˝ʄ�ɭˉɭ̝ʅ͛�̚˝͔ɭ̝̯͛�ɠɀ̤ɭɧ�˝ˉ�ɡ˝ʽ̚ɀ̝ʓ̤˝ˉ̤�˝ʄ�
ɭˉɭ̝ʅ͛�ɭ͚̚ɭˉɧʓ̸̯̝ɭ̤�ɀˉɧ� ʓˉɡ˝ʽɭ̤�Ю˝̤ɭ�
͕ʓ̯ʎ�ˉɭ͕�ɭˉɭ̝ʅ͛ɭдɡʓɭˉ̯�̝ɭ͔ɭ̝̤ɭ�ɡ͛ɡʴɭ�ɀʓ̝
ɡ˝ˉɧʓ̯ʓ˝ˉɭ̝̤�ੲÔ"�"̤ੳ�ɀˉɧ�ʎ˝̯�͕ɀ̯ɭ̝�̤̤͛-
̯ɭʽ̤�ɠɭˉɭп̯�ʄ̝˝ʽ�̝ɭɧ̸ɡɭɧ�ɭˉɭ̝ʅ͛�ɠʓʴʴ̤�ɀˉɧ�
ʴ˝͕ɭ̝ɭɧ�ɡɀ̝ɠ˝ˉ�ʄ˝˝̯̝̚ʓˉ̯̤
v˝̝ɭ˝͔ɭ ̝�̸̚ɠʴʓɡ�ʎ˝̸̤ʓˉʅ�̯ɭˉɀˉ̯̤�ʓˉ�̯ʎɭ�

�̸̤̯̝ɀʴʓɀˉ�"ɀ̚ʓ̯ɀʴ�æɭ̝̝ʓ̯˝̝͛�ੲ�"æੳ�͕ʓ̯ʎ�
ɀɡɡɭ̤̤�̯ ˝�̄ ɭ͕�Ô"�"̤�̝ ɭ̚˝̝̯�ʓʽ̝̚˝͔ɭʽɭˉ̯̤�
ʓˉ�̯ ʎɭʓ̝�ʎɭɀʴ̯ʎ�ɀˉɧ�ʅ̝ɭɀ̯ɭ̝�̤ ɀ̯ʓ̤ʄɀɡ̯ʓ˝ˉ�͕ ʓ̯ʎ�
̯ʎɭʓ̝�ʎ˝ʽɭ̤�ɧ̸̝ʓˉʅ�̤ ̸ʽʽɭ ̝�ɀʴ̯ʎ˝̸ʅʎ�̯ ʎɭ̝ɭ�

ʓ̤� ˉ˝� ̤̯ɀ̯ʓ̤̯ʓɡɀʴʴ͛� ̤ʓʅˉʓпɡɀˉ̯� ʓʽ̚ɀɡ̯� ʄ˝̝�
ɭˉɭ̝ʅ͛�ɠʓʴʴ̤�̤ ̯̝ɭ̤̤���̤ ̸̝͔ɭ͛�̋ ʄ�̝ ɭˉ̯ɀʴ�̚ ̝˝͔ʓɧ-
ɭ̝̤�пˉɧ̤�̯ ʎɀ̯�̯ ʎɭ�ʯɭ͛�ɠɀ̝̝ʓɭ̝̤�̯ ˝�ʓˉ͔ɭ̤̯ʽɭˉ̯�
ʓˉ�̝˝˝о˝̚�̤˝ʴɀ̝�Ñĉ�ʄ˝̝�̝ɭˉ̯ɀʴ�̝̚˝̚ɭ̝̯ʓɭ̤�
ɀ̝ɭ�ɀа˝̝ɧɀɠʓʴʓ̯͛�ɀˉɧ�ɀ�ɠɭʴʓɭʄ�̯ʎɀ̯�̝ɭˉ̯ɭ̝̤�
ɀ̝ɭ�̸ˉ͕ʓʴʴʓˉʅ�̯˝�̚ɀ͛�ʎʓʅʎɭ̝�̝ɭˉ̯̤�ʄ˝̝�̯ʎɭ�
̯ɭɡʎˉ˝ʴ˝ʅ ͛�Ñ˝ʴʓɡʓɭ̤�̯ɀ̝ʅɭ̯ɭɧ�ɀ̯�̤̝̚ɭɀɧʓˉʅ�
̤˝ʴɀ̝�̤̤̯͛ɭʽ�̚ɀ͛ʽɭˉ̯̤�˝͔ɭ̝�̯ʓʽɭ�˝̝�ɧʓ̤̯̝ʓɠ-
̸̯ʓˉʅ�ʄɭɭɧʓˉ�̯ɀ̝ʓа̤�̯˝�̝ɭˉ̯ɀʴ�̝̚˝͔ʓɧɭ̝̤�ɀ̝ɭ�
ʄ˝̸ˉɧ�̯˝�ɠɭ�ˉ˝̯�̝̚ɭʄɭ̝̝ɭɧ�ɠ͛�ʽ˝̤̯�̝ɭˉ̯ɀʴ�
̝̚˝͔ʓɧɭ̝̤�Юʓ̤�̯ʎɭ̤ʓ̤�ɡ˝ʴʴɭɡ̯̤�̝̚ʓʽɀ̝͛�ɧɀ̯ɀ�
through three surveys and uses a variety of 
ɭɡ˝ˉ˝ʽɭ̯̝ʓɡ�̔ ɭ̯ʎ˝ɧ̤�ʄ̝˝ʽ�ɧʓ̤ɡ̝ɭ̯ɭ�ɡʎ˝ʓɡɭ�
analysis to instrumental variable regressions 
ɀˉɧ�п͚ɭɧ�ɭаɭɡ̯̤�̚ ɀˉɭʴ�ɧɀ̯ɀ�̝ ɭʅ̝ɭ̤̤ʓ˝ˉ̤�Юɭ�
ʓˉ̤ʓʅʎ̯̤�ɀ̝ɭ�ɀɠʴɭ�̯˝�ʓˉʄ˝̝ʽ�ʄ̸̸̯̝ɭ�̚˝ʴʓɡʓɭ̤�
˝ˉ�ʎ˝̸̤ɭʎ˝ʴɧ�ɀɡɡɭ̤̤�̯˝�ɭˉɭ̝ʅ͛�ʓˉˉ˝͔ɀ̯ʓ˝ˉ̤�
ɭ̤̚ɭɡʓɀʴʴ͛�ʄ˝̝�̸͔ʴˉɭ̝ɀɠʴɭ�ɡ˝ʎ˝̝̯̤

( ̝�vɀ̝ɀ�Mɀʽʽɭ̝ʴɭ 
Ûɭˉʓ˝̝�.ɡ˝ˉ˝ʽʓɡ��ɧ͔ʓ̤ɭ̝ 
"ɭˉ̯̝ɭ�ʄ˝̝�Ñ˝ʴʓɡ͛�(ɭ͔ɭʴ˝̚ʽɭˉ̯

.ʽɀʓʴ�mara.hammerle@gmail.com
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mɀɠɭʴ�ɭдɡʓɭˉ̯�͔ʓɧɭ˝�ɀˉɧ�ʴɀˉʅ̸ɀʅɭ�̝ɭ̝̚ɭ̤ɭˉ̯ɀ̯ʓ˝ˉ�ʴɭɀ̝ˉʓˉʅ�ɀˉɧ�
ɀ̚̚ʴʓɡɀ̯ʓ˝ˉ̤

Dongxu Li

Abstract of a thesis submitted to the Australian National University

Video and language research aims to 
model and analyse the two communi-

cation modalities and their connections. 
mɭɀ̝ˉʓˉʅ� ɭаɭɡ̯ʓ͔ɭ� video and language rep-
˧ȷˮȷʓ̵Ȋ˹ɝʧʓ�is pivotal in facilitating a wide 
spectrum of applications, such as content-
based video retrieval, multimedia content 
generation, and video-based assistive tech-
nology.ৡ

Modern deep learning-based video-lan-
ʅ̸ɀʅɭ�̔ ˝ɧɭʴ̤�̝ ɭΌ̸ʓ̝ɭ�ɀ�ɹ ɀ̝ʅɭ�ɀʽ˝̸ˉ̯�̋ ʄ�ɧɀ̯ɀ�
for supervised training. However, obtaining 
accurately-annotated video and language 
data is laborious and expensive, especially 
ʄ˝̝�̯ɀ̤ʯ̤�̝ɭΌ̸ʓ̝ʓˉʅ�ɧ˝ʽɀʓˉ�ɭ͚̚ɭ̝̯ʓ̤ɭ�"˝ˉ-
̤ɭΌ̸ɭˉ̯ʴ ͛�ɭ͚ʓ̤̯ʓˉʅ�͕ ˝̝ʯ̤�̸ ̸̤ɀʴʴ͛�̤ ʎ˝͕�ɡ˝ʽ-
promised results with the limited access to 
annotations. To this end, this thesis devises 
ɾȊȪȷɾȷξȫɝȷʓ˹�Ȋɾɏʧ˧ɝ˹ɘʇˮ�Ɏʧ˧�̞ ɝȱȷʧ�Ȋʓȱ�ɾȊʓɏ̂Ȋɏȷ�
̂ʓȱȷ˧ˮ̵Ȋʓȱɝʓɏ, aiming to learn good video 
and language representations with only a 
few and/or weak labels. To demonstrate the 
̝̚ɀɡ̯ʓɡɀʴ�ʓʽ̚˝̝̯ɀˉɡɭ�˝ʄ�̯ʎɭ̤ɭ�̯ɭɡʎˉʓΌ̸ɭ̤�
we also study extensively their applications 
on automated video sign language under-
standing, where annotations are scarce due 
̯˝�̯ʎɭ�ɡ˝̤̯ʴ͛�ɧ˝ʽɀʓˉ�ʯˉ˝͕ʴɭɧʅɭ�̝ɭΌ̸ʓ̝ɭɧ�
Юɭ�ʽɀʓˉ�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�˝ʄ�̯ʎʓ̤�̯ʎɭ̤ʓ̤�ɀ̝ɭ�
summarised as follows.

First, we present a generic video and lan-
guage pre-training framework (ALPRO), 
͕ʎʓɡʎ� ʴɭɀ̝ˉ̤� ɭаɭɡ̯ʓ͔ɭ�ʽ̸ʴ̯ʓʽ˝ɧɀʴ� ̝ɭ̝̚ɭ-

ਘા��í��ĠE�"̝ɀ͕ʄ˝̝ɧ�Ñ̝ʓͥɭ�ʄ˝̝�Ûæ.v

sentations from video-text pairs. Instead 
of fully-annotated video-text pairs, we 
use those easily accessible from the web 
to reduce the demand for human label-
ʴʓˉʅ�ɭа˝̝̯̤�Û̚ɭɡʓпɡɀʴʴ ͛�˝̸̝�ʽɭ̯ʎ˝ɧ�ɀʓʽ̤�
at capturing alignment between video and 
̯ɭ͚̯�ʓˉ̸̯̤̚�Юʓ̤�ʓ̤�ɀɡʎʓɭ͔ɭɧ�ɠ͛�ɡ˝ˉ̯̝ɀ̤̯ʓ͔ɭʴ͛�
aligning unimodal video-text features at the 
ʓˉ̤̯ɀˉɡɭ�ʴɭ͔ɭʴ�ɀ̤�͕ɭʴʴ�ɀ̤�ɭˉʎɀˉɡʓˉʅ�̯ʎɭ�пˉɭ
grained alignment between visual regions 
and textual entities. When transferring to 
downstream tasks, such as video-and-text 
̝ɭ̯̝ʓɭ͔ɀʴ� ɀˉɧ� ͔ʓɧɭ˝� Ό̸ɭ̤̯ʓ˝ˉ� ɀˉ̤͕ɭ̝ʓˉʅ�
our pre-trained model surpasses previous 
ʽɭ̯ʎ˝ɧ̤�ɠ͛�ɀ�̤ ʓʅˉʓпɡɀˉ̯�̔ ɀ̝ʅʓˉ�͕ ʎʓʴɭ�̸ ̤ʓˉʅ�
orders of magnitude less training data.
Ċɭ� ̯ʎɭˉ� ɧɭ̤ɡ̝ʓɠɭ� ˝̸̝� ɭа˝̝̯̤� ʓˉ� ̯ʎɭ�

ɧɭ͔ɭʴ˝̚ʽɭˉ̯�˝ʄ�̯ɭɡʎˉʓΌ̸ɭ̤�ɀˉɧ�̝ɭ̤˝̸̝ɡɭ̤�
for automated sign language understanding 
and generation, a typical video and language 
̯ɀ̤ʯ�͕ʎɭ̝ɭ�ʴɀɠɭʴ̤�ɀ̝ɭ�ɭ͚̚ɭˉ̤ʓ͔ɭ�̯˝�ɀɡΌ̸ʓ̝ɭ

In particular, we study the problem of 
word-level sign language recognition from 
videos, aiming at classifying gestures of sign 
language “words" from videos. Training 
̝ɭɡ˝ʅˉʓ̯ʓ˝ˉ�ʽ˝ɧɭʴ̤�ʄ˝̝�̸̤ɡʎ�ɀ�̯ɀ̤ʯ�̝ɭΌ̸ʓ̝ɭ̤�
video samples with large variations in signer 
appearance; therefore, scalable datasets 
with labels are not commonly existent. To 
tackle this issue, we propose to utilise sign 
language news videos on public video shar-
ing platforms as an auxiliary data source 
with weak labels, leading to a self-training 
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framework. We are motivated by the obser-
vation that important visual concepts are 
shared across domains and propose to learn 
domain-invariant visual descriptors that 
ɠɭˉɭп̯�̯ʎɭ�̝ɭɡ˝ʅˉʓ̯ʓ˝ˉ
�̸̝�̔ ɭ̯ʎ˝ɧ�̋ ɠ̯ɀʓˉ̤�̤ ʓʅˉʓпɡɀˉ̯�ʓʽ̝̚˝͔ɭ-

ment across multiple public datasets, includ-
ʓˉʅ�̯ʎɭ�ʴɀ̝ʅɭ̤̯�Ċ˝̝ɧʴɭ͔ɭʴ��ʽɭ̝ʓɡɀˉ�Ûʓʅˉ�
mɀˉʅ̸ɀʅɭ� ̝ɭɡ˝ʅˉʓ̯ʓ˝ˉ� ɧɀ̯ɀ̤ɭ̯� ੲĊm�Ûmੳ�
developed by ourselves. Apart from showing 
Ό̸ɀˉ̯ʓ̯ɀ̯ʓ͔ɭ�ɀɧ͔ɀˉ̯ɀʅɭ̤�̋ ͔ɭ̝�̚ ̝ɭ͔ʓ˝̸̤�͕ ˝̝ʯ̤�
͕ɭ�ɀʴ̤˝�ɡ˝ʽ̚ʓʴɭ�̯ʎɭ�ɧɭ͔ɭʴ˝̚ɭɧ�̯ɭɡʎˉʓΌ̸ɭ̤�
into an automatic sign language diction-
ɀ̝ ͛�Eʴ˝̤̤Dʓˉɧɭ ̝�ɀˉɧ�ɧɭʽ˝ˉ̤̯̝ɀ̯ɭ�̯ ʎɀ̯�̤ ̸ɡʎ�
̯ɭɡʎˉ˝ʴ˝ʅ͛�ɀˉɧ�̝ ɭ̤˝̸̝ɡɭ̤�ʎɭʴ̚�̤ ʓʅˉʓпɡɀˉ̯ʴ͛�
to reduce the learning barriers for sign lan-
guage learners.
Ċɭ�̯ʎɭˉ�̸̤̯ɧ͛�̯ʎɭ�̯ɀ̤ʯ�˝ʄ�ʅʴ˝̤̤ʓпɡɀ̯ʓ˝ˉ�

of which the aim is to transcribe natural 
language sentences for the deaf to ordered 
sign language glosses. While the task has 
important applications in automated sign 
ʴɀˉʅ̸ɀʅɭ�͔ ʓɧɭ˝�ʅɭˉɭ̝ɀ̯ʓ˝ˉ�̯ ʎɭ�ʅʴ˝̤̤ʓпɡɀ̯ʓ˝ˉ�
ʽ˝ɧɭʴ̤�̤ ̸аɭ̝�ʄ̝˝ʽ�ɹ ʓʽʓ̯ɭɧ�ʅʴ˝̤̤�ɀˉˉ˝̯ɀ̯ʓ˝ˉ̤�
æ˝�̸̯ʓʴʓ̤ɭ�ʽ˝̝ɭ�ɭдɡʓɭˉ̯ʴ͛�̯ʎɭ�ʅʴ˝̤̤�ɀˉˉ˝̯ɀ-
tions, we propose to exploit the task priors 
͕ʎɭˉ�ɧɭ̤ʓʅˉʓˉʅ�̯ ʎɭ�ʅʴ˝̤̤ʓпɡɀ̯ʓ˝ˉ�̔ ˝ɧɭʴ�Rˉ�
̚ɀ̝̯ʓɡ̸ʴɀ ̝�͕ ɭ�̋ ɠ̤ɭ̝͔ɭ�̯ ʎɀ̯�ɧɭ̤̚ʓ̯ɭ�ɧʓаɭ̝ɭˉ̯�
ʅ̝ɀʽʽɀ ̝�ʅʴ˝̤̤ɭ̤�ɭаɭɡ̯ʓ͔ɭʴ͛�̤ʓʽ̚ʴʓʄ͛�̤ɭˉ-
tences for the ease of deaf communication, 
while sharing a large portion of vocabulary 
͕ʓ̯ʎ�̤ɭˉ̯ɭˉɡɭ̤�Юʓ̤�ʎɀ̤�ʽ˝̯ʓ͔ɀ̯ɭɧ�̸̤�̯˝�
ʓʽ̚ʴɭʽɭˉ̯� ʅʴ˝̤̤ʓпɡɀ̯ʓ˝ˉ� ɠ͛� ɭ͚ɭɡ̸̯ʓˉʅ� ɀ�
collection of editing actions, e.g., word addi-
tion, deletion, and copying, called ȷȱɝ˹ɝʓɏ�
ˤ˧ʧɏ˧Ȋʇˮ, on their natural spoken language 
ɡ˝̸ˉ̯ɭ̝̚ɀ̝̯̤�Û̚ɭɡʓпɡɀʴʴ ͛�͕ɭ�ɧɭ̤ʓʅˉ�ɀ�ˉɭ͕�
neural agent that learns to synthesise and 
execute editing programs, conditioned on 
sentence contexts and partial editing results. 
Юɭ�ɀʅɭˉ̯�ʓ̤�̯ ̝ɀʓˉɭɧ�̯ ˝�ʓʽʓ̯ɀ̯ɭ�̔ ʓˉʓʽɀʴ�ɭɧʓ̯-
ing programs while exploring more widely 

the program space via policy gradients to 
˝̯̚ʓʽʓ̤ɭ�̤ɭΌ̸ɭˉɡɭ͕ʓ̤ɭ�̯̝ɀˉ̤ɡ̝ʓ̯̚ʓ˝ˉ�Ό̸ɀʴ-
ity. Results show that our approach outper-
ʄ˝̝ʽ̤�̝̚ɭ͔ʓ˝̸̤�ʅʴ˝̤̤ʓпɡɀ̯ʓ˝ˉ�ʽ˝ɧɭʴ̤�ɠ͛�ɀ�
large margin, improving the transcription 
ʽɭ̯̝ʓɡ̤�̤ʓʅˉʓпɡɀˉ̯ʴ ͛

Finally, we study the problem of sign lan-
guage translation, aiming to translate con-
tinuous sign language videos into natural 
ʴɀˉʅ̸ɀʅɭ�̤ɭˉ̯ɭˉɡɭ̤�Ñ̝ɭ͔ʓ˝̸̤�͕˝̝ʯ̤�̝ɭΌ̸ʓ̝ɭ�
annotations of ordered signing gestures in 
the videos, called glosses, in order to infer 
the boundaries between consecutive sign-
ing gestures. However, gloss annotations 
̝ɭΌ̸ʓ̝ɭ� ʓˉɧ˝ʽɀʓˉ� ̤ʓʅˉ� ʴɀˉʅ̸ɀʅɭ� ɭ͚̚ɭ̝-
tise and can be time-consuming to obtain. 
Instead, our model directly learns transla-
tion models from sign language videos to 
natural language sentences without glosses 
̝ɭΌ̸ʓ̝ɭɧ�ɭ͚ʎʓɠʓ̯ʓˉʅ�̯ ʎɭ�̚ ˝̯ɭˉ̯ʓɀʴ�̯ ˝�ɭ͚̯ɭˉɧ�
to a wider range of sign language resources, 
such as subtitled news videos. We achieve 
this by proposing a novel sign video segment 
representation, which takes into account 
ʽ̸ʴ̯ʓ̚ʴɭ�̯ ɭʽ̚˝̝ɀʴ�ʅ̝ɀˉ̸ʴɀ̝ʓ̯ʓɭ̤�Юɭ�̔ ˝ɧɭʴ�
then uses the proposed inter-scale and intra-
scale attention modules to adaptively select 
meaningful gesture segments. In this way, 
we avoid segmenting gesture boundaries 
explicitly and alleviate the annotation bur-
dens on glosses and obtain superior results 
than prior works.

Dr. Dongxu Li 
"˝ʴʴɭʅɭ�˝ʄ�.ˉʅʓˉɭɭ̝ʓˉʅ�"˝ʽ̸̯̚ʓˉʅ�ɀˉɧ�
"͛ɠɭ̝ˉɭ̯ʓɡ̤ 
Australian National University
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Brondwyn McGhie

Abstract of a thesis submitted to Western Sydney University

Cancer takes a huge toll on our society 
and platinum anticancer drugs are on 

the frontlines, treating up to 50% of cancer 
patients worldwide. Currently, these treat-
ments consist of Cisplatin and its deriva-
tives, which have been approved globally 
since 1978. Although these complexes are 
ɭдɡʓɭˉ̯�ɡɭʴʴ�ʯʓʴʴɭ̝̤�̯ ʎɭ͛�ɀ̝ɭ�̄ ˝̯�̯ ɀ̝ʅɭ̯ɭɧ�̯ ˝�
cancer and cause severe dose-limiting side 
ɭаɭɡ̯̤�ɀˉɧ�ɀ̝ɭ�̋ оɭˉ�ɀɧʽʓˉʓ̤̯ɭ̝ɭɧ�ɀʴ˝ˉʅ̤ʓɧɭ�
a cocktail of other drugs to alleviate some 
of these symptoms. Additionally, these com-
̚ʴɭ͚ɭ̤�ɀ̝ɭ�ˉ˝̯�ɭΌ̸ɀʴʴ͛�ɭаɭɡ̯ʓ͔ɭ�ʓˉ�ɀʴʴ�̯͛̚ɭ̤�
of cancer. In fact, some cells are inherently 
resistant to this mechanism of action and 
˝̯ʎɭ̝̤�Ό̸ʓɡʯʴ͛�ɀɡΌ̸ʓ̝ɭ�̝ ɭ̤ʓ̤̯ɀˉɡɭ�æ˝�ɡ˝ʽɠɀ̯�
these shortfalls scientists have been develop-
ing new anticancer agents with alternative 
ʽɭɡʎɀˉʓ̤ʽ̤� ˝ʄ� ɀɡ̯ʓ˝ˉ� Юɭ̤ɭ� ̸ˉɡ˝ˉ͔ɭˉ-
̯ʓ˝ˉɀʴ�̚ʴɀ̯ʓˉ̸ʽ�ɡ˝ʽ̚ʴɭ͚ɭ̤�ʎɀ͔ɭ�ɧʓаɭ̝ɭˉ̯�
Structure Activity Relationships (SARs) 
and many are active in Cisplatin-resistant 
cells and are not cross-resistant.
Юʓ̤�̯ʎɭ̤ʓ̤� ʄ˝ɡ̸̤ɭ̤�˝ˉ�v.ÛÛ�ɀˉɧ�ʓ̯̤�
ɧɭ̝ʓ͔ɀ̯ʓ͔ɭ̤� Юɭ̤ɭ� ̸ˉɡ˝ˉ͔ɭˉ̯ʓ˝ˉɀʴ� ɡ˝ʽ-
plexes are formulated with one bidentate 
polypyridyl ligand (which is a phenanthro-
line or bipyridine derivative) and a biden-
tate ancillary ligand (which is usually diami-
ˉ˝ɡ͛ɡʴ˝ʎɭ͚ɀˉɭੳ�Юɭ̤ɭ�ɡ˝ʽ̚ʴɭ͚ɭ̤�ɀ̝ɭ�͕ɭʴʴ�
known for their cytotoxicity which is 100 
̯ʓʽɭ̤�̯ʎɀ̯�˝ʄ�"ʓ̤̚ʴɀ̯ʓˉ�Юɭ�̝̚ʓʽɀ̝͛�˝ɠʫɭɡ-

tive of this thesis is to develop new uncon-
ventional platinum anticancer complexes 
͕ʓ̯ʎ�̸ ˉʓΌ̸ɭ�ɠʓ˝̚ʎ̤͛ʓɡɀʴ�̚ ̝˝̚ɭ̝̯ʓɭ̤�ɀˉɧ�ɡɀˉ�
provide insights into the SAR of these types 
˝ʄ�ɡ˝ʽ̚ʴɭ͚ɭ̤�Юɭ�ʄ˝̸̝�ʽɀʓˉ�ɠʓ˝̚ʎ̤͛ʓɡɀʴ�
̝̚˝̚ɭ̝̯ʓɭ̤�ɧɭ̤ʓ̝ɭɧ�͕ɭ̝ɭ�Ό̸ɀɧ̸̝̚ʴɭ͚�(���
ੲÓ(��ੳ�ɠʓˉɧʓˉʅ�р̸˝̝ɭ̤ɡɭˉɡɭ�ʓˉɡ̝ɭɀ̤ɭɧ�
platinum(IV) stability and active target-
ʓˉʅ�Юɭ̤ɭ�˝ɠʫɭɡ̯ʓ͔ɭ̤�͕ɭ̝ɭ�ɀɡʎʓɭ͔ɭɧ�̸̤ʓˉʅ�
̸ˉʓΌ̸ɭ�ɡ˝ʽɠʓˉɀ̯ʓ˝ˉ̤�˝ʄ�ʴʓʅɀˉɧ̤�͕ʎɭ̝ɭ�̯ʎɭ�
polypyridyl ligand was substituted for a 
cyclometallated ligand or a pyridine deriva-
̯ʓ͔ɭ�Юɭ̤ɭ�ɡ˝ʽ̚ʴɭ͚ɭ̤�̤ʎ˝͕ɭɧ�̝ɭʽɀ̝ʯɀɠʴɭ�
р̸˝̝ɭ̤ɡɭˉ̯�̝̚˝̚ɭ̝̯ʓɭ̤�̤̯ɀɠʓʴʓ̯͛�ɀˉɧ�(���
binding properties as well as having good 
ɡ̯͛˝̯˝͚ʓɡ�̝̚˝пʴɭ̤��ɧɧʓ̯ʓ˝ˉɀʴʴ ͛�ɀɡ̯ʓ͔ɭ�̯ɀ̝-
ʅɭ̯ʓˉʅ�˝ʄ�v.ÛÛ�͕ɀ̤�ɭ͚̚ʴ˝̝ɭɧ�ɀˉɧ�ˉɭ͕�
ɠʓ˝ʴ˝ʅʓɡɀʴ�̯ɭɡʎˉʓΌ̸ɭ̤�͕ɭ̝ɭ�ʓˉ͔ɭ̤̯ʓʅɀ̯ɭɧ�̯˝�
пˉɧ�ɭаɭɡ̯ʓ͔ɭ�̯ ɭɡʎˉʓΌ̸ɭ̤�ʄ˝̝�̯ ʎɭ�̚ ̝ɭʴʓʽʓˉɀ̝͛�
ɀ̤̤ɭ̤̤ʽɭˉ̯�̋ ʄ�ɀˉ̯ʓɡɀˉɡɭ̝�̚ ̝˝ɧ̸̝ʅ̤�Юɭ�ɡ˝ʽ-
plexes synthesised have been separated into 
four main chapters that have been reported 
in four publications and an additional chap-
ter that focused on active targeting and cell 
culture work.
Юɭ�п̝̤̯�̝̚˝ʫɭɡ̯�ɧɭ͔ɭʴ˝̤̚�Ó(���̤̯ɀɠʓ-

lising cyclometallated complexes, designed 
with one cyclometallated ligand and one 
polypyridyl, phenanthroline-based ligand 
to achieve a large positively charged surface 
ɀ̝ɭɀ�̯˝�̤̯ɀɡʯ�˝ˉ̯˝�Ó(���Ûɭ͔ɭ̝ɀʴ�˝ʄ�̯ʎɭ̤ɭ�
ɡ˝ʽ̚ʴɭ͚ɭ̤�͕ ɭ̝ɭ�̤ ʓʅˉʓпɡɀˉ̯ʴ͛�̔ ˝̝ɭ�ɡ̯͛˝̯˝͚ʓɡ�
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than Cisplatin in all cell lines tested and 
had good to moderate selectivity indices, 
ં�ʓˉ�v"D�v"D�Юɭ�р̸˝̝ɭ̤ɡɭˉɡɭ�
explored was found to have relatively high 
ɭʽʓ̤̤ʓ˝ˉ�Ό̸ɀˉ̸̯ʽ�͛ʓɭʴɧ̤�ੲ̸̚�̯˝�ੳ�ɀˉɧ�
emission occurred outside cellular auto-
р̸˝̝ɭ̤ɡɭˉɡɭ�ʽɭɀˉʓˉʅ�̯ʎɭʓ̝�р̸˝̝ɭ̤ɡɭˉɡɭ�ʓ̤�
ideal for in vitro�ɀˉɀʴ̤͛ʓ̤�Юɭ�̤ɭɡ˝ˉɧ�̝̚˝-
ʫɭɡ̯�ʓˉ͔ɭ̤̯ʓʅɀ̯ɭ̤�̯ʎɭ�̸̤ɭ�˝ʄ�ɡ͛ɡʴ˝ʽɭ̯ɀʴʴɀ̯ɭɧ�
ligands that are close relatives of the typical 
ʴʓʅɀˉɧ̤�̸̤ɭɧ�ʓˉ�v.ÛÛ�ɀˉɧ�ʓ̯̤�ɧɭ̝ʓ͔ɀ̯ʓ͔ɭ̤�
ʴ˝˝ʯʓˉʅ�ɀ̯�̯ ʎɭ�̸ ̯ʓʴʓ̯͛�̋ ʄ�̯ ʎɭ�̤ ̯ɀɠʓʴʓ̤ʓˉʅ�ɭаɭɡ̯�
˝ʄ�ɡ͛ɡʴ˝ʽɭ̯ɀʴʴɀ̯ʓ˝ˉ�ɀ̤�͕ɭʴʴ�ɀ̤�̯ʎɭ�р̸˝̝ɭ̤-
ɡɭˉɡɭ�ʓ̯�̝̚˝ɧ̸ɡɭ̤�Юʓ̤�ʅ̝˝̸̚�˝ʄ�ɡ˝ʽ̚ʴɭ͚ɭ̤�
͕ɀ̤�ʄ˝̸ˉɧ�̯ ˝�ʎɀ͔ɭ�ɀ�̤ ʓʽʓʴɀ̝�ɡ̯͛˝̯˝͚ʓɡ�̚ ̝˝пʴɭ�
to Cisplatin, and all had very high selectivity 
indexes compared to previous Pt(II) com-
̚ʴɭ͚ɭ̤�Юɭ͛�͕ ɭ̝ɭ�ɧɭ̯ɭ̝ʽʓˉɭɧ�̯ ˝�ʎɀ͔ɭ�ɀ�ʅ˝˝ɧ�
ɀдˉʓ̯͛�̯˝�ɡɀʴʄ�̯ʎ͛ʽ̸̤�(���ੲɡ̯(��ੳ�ɀˉɧ�
̯ʎɭʓ̝�р̸˝̝ɭ̤ɡɭˉɡɭ�͕ɀ̤�̸̤ɡɡɭ̤̤ʄ̸ʴʴ͛�̸̯ʓʴʓ̤ɭɧ�
ʓˉ�ɠɭˉɡʎ̯˝̚�ɠʓˉɧʓˉʅ�ɭ͚̚ɭ̝ʓʽɭˉ̯̤�Юɭ�̄ ɭ͚̯�
̝̚˝ʫɭɡ̯�ʴ˝˝ʯ̤�ɀ̯�˝͚ʓɧʓ̤ʓˉʅ�̯ʎɭ̤ɭ�ɡ͛ɡʴ˝ʽɭ̯ɀʴ-
lated complexes and how their platinum(IV) 
ɧɭ̝ʓ͔ɀ̯ʓ͔ɭ̤�ɧʓаɭ̝�ʄ̝˝ʽ�Ñ̯ੲRĉੳv.ÛÛ�ɀʅɀʓˉ�
investigating the utility of the stabilising 
ɭаɭɡ̯�˝ʄ�ɡ͛ɡʴ˝ʽɭ̯ɀʴʴɀ̯ʓ˝ˉ�ɀˉɧ�ɡʎɀˉʅɭ̤�̯˝�
р̸˝̝ɭ̤ɡɭˉɡɭ� ̸̚˝ˉ� ˝͚ʓɧɀ̯ʓ˝ˉ� Юɭ� ɡ͛ɡʴ˝-
metallation had an extreme stabilising 
ɭаɭɡ̯�ʓˉɡ̝ɭɀ̤ʓˉʅ�̯ʎɭ�̝ɭɧ̸ɡ̯ʓ˝ˉ�ʎɀʴʄʴʓʄɭ�ɠ͛�
ৗʄ˝ʴɧ�Юɭ̤ɭ�̚ ʴɀ̯ʓˉ̸ʽੲRĉੳ�ɡ˝ʽ̚ʴɭ͚ɭ̤�ɀʴ̤˝�
saw improved cytotoxicity compared to pre-
͔ʓ˝̸̤�v.ÛÛ̯͛̚ɭ�ɡ˝ʽ̚ʴɭ͚ɭ̤�Юɭ�ʄ˝̸̝̯ʎ�
chapter investigates imidazole and pyri-
dine derivatives as alternative polypyridyl 
ʴʓʅɀˉɧ̤�ʓˉ�̯ʎɭ�v.ÛÛ�ʄ˝̝ʽ̸ʴɀ�ʴ˝˝ʯʓˉʅ�ɀ̯�
ɡʎɀˉʅɭ̤�ʓˉ�̯ʎɭʓ̝�(���ɠʓˉɧʓˉʅ�ɀˉɧ�ɡ̯͛˝̯˝͚-
ʓɡʓ̯ ͛�Юɭ̤ɭ�ɡ˝ʽ̚ʴɭ͚ɭ̤�͕ɭ̝ɭ�ɧɭ̯ɭ̝ʽʓˉɭɧ�̯˝�
ʎɀ͔ɭ�ʅ˝˝ɧ�(���ɠʓˉɧʓˉʅ�̚ ̝˝̚ɭ̝̯ʓɭ̤�ɀˉɧ�ʎɀɧ�
a similar average cytotoxicity to Cisplatin 
ɠ̸̯�ʎɀɧ�̝ɭʽɀ̝ʯɀɠʴɭ�͔ɀ̝ʓɀ̯ʓ˝ˉ�͕ʓ̯ʎʓˉ�ɧʓаɭ̝-

ɭˉ̯�ɡɭʴʴ�ɹ ʓˉɭ̤�̤ ̸сɭ̤̯ʓˉʅ�̯ ʎɭ͛�̔ ɀ͛�ʎɀ͔ɭ�̤ ˝ʽɭ�
ʓˉʎɭ̝ɭˉ̯�̤ ɭʴɭɡ̯ʓ͔ʓ̯ ͛�Юɭ�пˉɀʴ�ɡʎɀ̯̚ɭ̝�̤ ̯ɀ̝̯̤�
to investigate the use of prostate membrane 
ɀˉ̯ʓʅɭˉ�ੲÑÛv�ੳ�̯ɀ̝ʅɭ̯ʓˉʅ�ʴʓʅɀˉɧ�("m�ʓˉ�
̯ɀ̝ʅɭ̯ʓˉʅ� Ñ̯ੲRĉੳv.ÛÛ� ɀˉɧ� ˝аɭ̝̤� ˉɭ͕�
̚ɭ̝̤̚ɭɡ̯ʓ͔ɭ̤�˝ˉ�̯ʎɭ�̸̯ʓʴʓ̯͛�˝ʄ�vЭ�ɀ̤̤ɀ̤͛�
in assessing prodrugs.
D˝̝�ɭɀɡʎ�ˉ˝͔ɭʴ� ɡ˝ʽ̚ʴɭ͚� ̯ʎɭ� ̤͛ˉ̯ʎɭ̯ʓɡ�

strategy has been developed to produce 
ʅ˝˝ɧ�͛ʓɭʴɧ̤�ɀˉɧ�ʎʓʅʎ�̸̝̚ʓ̯͛�ੲ૽ঢ়ੳ�.ɀɡʎ�
͕ɀ̤�ɀ̤̤ɭ̤̤ɭɧ�̸ ̤ʓˉʅ�ʎʓʅʎ̚ɭ̝ʄ˝̝ʽɀˉɡɭ�ɹ ʓΌ̸ʓɧ�
ɡʎ̝˝ʽɀ̯˝ʅ̝ɀ̚ʎ͛�ੲMÑm"ੳ�ʄ˝̝�̸̝̚ʓ̯ ͛�ɀˉɧ�ɀ�
combination of nuclear magnetic resonance 
̤̚ɭɡ̯̝˝̤ɡ˝͛̚�ੲ�vÔੳ�̸ʴ̯̝ɀ͔ʓ˝ʴɭ̯�ੲíĉੳ�ɀˉɧ�
ɡʓ̝ɡ̸ʴɀ̝�ɧʓɡʎ̝˝ʓ̤ʽ�ੲ"(ੳ�̤̚ɭɡ̯̝˝̤ɡ˝͛̚�ɀˉɧ�
electrospray ionisation mass spectrometry 
ੲ.ÛRઉvÛੳ�̯˝�ɡ˝ˉп̝ʽ�̸̤̯̝ɡ̸̯̝ɭ�ɀˉɧ�ɠɀ̤ʓɡ�
chemical properties. In addition, the lipo-
philicity of each complex was calculated 
̸̤ʓˉʅ�MÑm"�̯ɭɡʎˉʓΌ̸ɭ̤�ɀˉɧ�р̸˝̝ɭ̤ɡɭˉɡɭ�
̚ɀ̝ɀʽɭ̯ɭ̝̤�ɀˉɧ�Ό̸ɀˉ̸̯ʽ�͛ʓɭʴɧ̤�͕ɭ̝ɭ�ɧɭ̯ɭ̝-
ʽʓˉɭɧ� ʄ˝̝� ɀʴʴ� р̸˝̝ɭ̤ɡɭˉ̯� ɡ˝ʽ̚ʴɭ͚ɭ̤� æ˝�
assess the biological activity of these com-
plexes their cytotoxicity was determined 
against a panel of cancer cell lines and their 
(���ɠʓˉɧʓˉʅ�͕ɀ̤�ʓˉ͔ɭ̤̯ʓʅɀ̯ɭɧ�̸̤ʓˉʅ�ɀ�͔ɀ̝ʓ-
ɭ̯͛�˝ʄ�̯ɭɡʎˉʓΌ̸ɭ̤�ʓˉɡʴ̸ɧʓˉʅ�(���ʽɭʴ̯ʓˉʅ�
ɀˉɧ�р̸˝̝ɭ̤ɡɭˉ̯�ɧʓ̤̚ʴɀɡɭʽɭˉ̯�ɭ͚̚ɭ̝ʓʽɭˉ̯̤�
D˝̝�̯ʎɭ�̚ʴɀ̯ʓˉ̸ʽੲRĉੳ�ɡ˝ʽ̚ʴɭ͚ɭ̤�ɀɧɧʓ̯ʓ˝ˉɀʴ�
reduction half-life experiments were under-
taken.

(̝�!̝˝ˉɧ͕͛ˉ�vɡEʎʓɭ 
M(Ô�æ̝ɀʓˉʓˉʅ�ɀˉɧ�(ɭ͔ɭʴ˝̚ʽɭˉ̯�Ñ̝˝ʫɭɡ̯�
"˝˝̝ɧʓˉɀ̯˝ ̝�E̝ɀɧ̸ɀ̯ɭ�Ôɭ̤ɭɀ̝ɡʎ�Ûɡʎ˝˝ʴ 
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Юɭ̤ʓ̤�ɀɠ̤̯̝ɀɡ̯

�ˉ�̯ʎɭ�.ɧʅɭ�̯ʎɭ�̚˝͕ɭ̝�˝ʄ�̚ʴɀɡɭ�̯̝ɀ̸ʽɀ�ɀˉɧ�ʽɭʽ˝̝͛�ɀ̯��
Û˝̸̯ʎ�Mɭɀɧ

Sinead Roarty

�ɠ̤̯̝ɀɡ̯�˝ʄ�ɀ�̯ʎɭ̤ʓ̤�̸̤ɠʽʓ̯̯ɭɧ�̯˝�íˉʓ͔ɭ̝̤ʓ̯͛�˝�æɭɡʎˉ˝ʴ˝ʅ͛�Û͛ɧˉɭ͛

æʎɭ�Eɀ̚�ɀ̯�Û˝̸̯ʎ�Mɭɀɧ�ʓˉ�Û͛ɧˉɭ͛ઑ̤�ɭɀ̤̯-
ɭ̝ˉ�̤ ̸ɠ̸̝ɠ̤�ʓ̤�ɀ�̚ ʴɀɡɭ�̋ ʄ�ɭ͚̯̝ɭʽɭ�ɠɭɀ̸̯ ͛�

R̯�ʓ̤�ɀʴ̤˝�ʄɀʽ˝̸̤�ʄ˝̝�ɠɭʓˉʅ��̸̤̯̝ɀʴʓɀઑ̤�ʽ˝̤̯�
͕ɭʴʴʯˉ˝͕ˉ�̸̤ʓɡʓɧɭ�ɧɭ̤̯ʓˉɀ̯ʓ˝ˉ
Юʓ̤� ˉ˝ˉ̯̝ɀɧʓ̯ʓ˝ˉɀʴ� Ñʎ(� ɡ˝ˉ̤ʓ̤̯̤� ˝ʄ�

ɀˉ� ɭ͚ɭʅɭ̤ʓ̤� ɀˉɧ� ɀ� ɡ̝ɭɀ̯ʓ͔ɭ� ͕˝̝ʯ� ͕ʎʓɡʎ�
̯˝ʅɭ̯ʎɭ̝� ʄ˝̝ʽ�ɀˉ� ʓˉ̯ɭ̝̝˝ʅɀ̯ʓ˝ˉ�ɀˉɧ�ɡ̝ɭɀ-
̯ʓ͔ɭ�̝ɭʓʽɀʅʓˉʓˉʅ�˝ʄ�̯ʎɭ�̤ʓ̯ɭઑ̤�˝͔ɭ̝ʴɀ̚̚ʓˉʅ�
ˉɀ̝̝ɀ̯ʓ͔ɭ̤�ʽ̸ʴ̯ʓ̚ʴɭ� ̤ʓʴɭˉɡɭ̤� ɀˉɧ�ʎʓ̤̯˝̝͛�
˝ʄ�͔ʓ˝ʴɭˉɡɭ�ɀˉɧ�ʴ˝̤̤�Юɭ�ɭ͚ɭʅɭ̤ʓ̤�ɀˉɧ�̤ʓ̯ɭ
̤̚ɭɡʓпɡ�̤˝̸ˉɧ͕˝̝ʯ�˝аɭ̝�ɀˉ�ɭ͚̚ʴ˝̝ɀ̯ʓ˝ˉ�˝ʄ�
ʎ˝͕�ʓ̯�̔ ʓʅʎ̯�ɠɭ�̚ ˝̤̤ʓɠʴɭ�̯ ˝�ɠ̸ʓʴɧ�ɀ�̝ ɀɧʓɡɀʴʴ͛�
ɀʴ̯ɭ̝ˉɀ̯ʓ͔ɭ�ˉɀ̝̝ɀ̯ʓ͔ɭ�˝ʄ�̚ʴɀɡɭ�̯ʎɀ̯�ɧʓ̸̤̝̯̤̚�
ɀ�ɡ˝ˉ̯ʓˉ̸ʓˉʅ�ʴɭʅɀɡ͛�˝ʄ�͔ʓ˝ʴɭˉɡɭ
Ю̝˝̸ʅʎ�̝̚ʓʽɀ̝͛�ʎʓ̤̯˝̝ʓɡɀʴ�̝ɭ̤ɭɀ̝ɡʎ�ɀˉɧ�

̯ʎ̝˝̸ʅʎ�̯ ʎɭ�ɹ ɭˉ̤�̋ ʄ�̯ ʎɭ˝̝ʓ̤̯̤�̋ ʄ�̚ ʴɀɡɭ�ੲ"ɀ̤ɭ ͛�
R̝ʓ̤ʎ�iɀ̝̤ʯɭˉ̤�"ɀ̝̯ɭ ̝�vɀ̤̤ɭ ͛�ɀˉɧ�Ю˝ʽɀ̤ੳ�
̯ʎɭ�ɭ͚ɭʅɭ̤ʓ̤�̯̝ɀɡɭ̤�ɀˉ�ɀаɭɡ̯ʓ͔ɭ�̯ʎ̝ɭɀɧ�ɡ˝ˉ-
ˉɭɡ̯ʓˉʅ�̯ʎɭ�̸ˉ̝ɭ̤˝ʴ͔ɭɧ�͕˝̸ˉɧ̤�˝ʄ�ʄ̝˝ˉ̯ʓɭ̝�
͔ʓ˝ʴɭˉɡɭ� ̯˝� ̝ɀɡʓɀʴ� ɀˉɧ� ʅɭˉɧɭ̝ɭɧ� ͔ʓ˝ʴɭˉɡɭ�
ɀˉɧ�̯ʎɭ�ɀɡ̯̤�˝ʄ�̤ɭʴʄɀˉˉʓʎʓʴɀ̯ʓ˝ˉ�̯ʎɀ̯�̯̝ɀʅʓ-
ɡɀʴʴ͛�̚ ɭ̝̤ʓ̤̯�̯ ʎɭ̝ɭ�̯ ˝ɧɀ ͛�R̯�ɭ͚ɀʽʓˉɭ̤�ɡ̝ʓ̯ʓɡɀʴ�
ɭ͔ɭˉ̯̤�ɀˉɧ�̯ ɭ͚̯̤�ʓˉ�̯ ʎɭ�ɡ˝ʴ˝ˉʓɀʴ�̄ ɀʽʓˉʅ�ɀˉɧ�
ʓʽɀʅʓˉʓˉʅ�̋ ʄ�Û˝̸̯ʎ�Mɭɀɧ�̯ ˝�̸ ˉ̚ʓɡʯ�̯ ʎɭ�͕ ɀ͛�
̯ʎɭ͛�ʎɀ͔ɭ�ɭˉɀɡ̯ɭɧ�ɀ�͔ ʓ˝ʴɭˉ̯�ɡ̸ʴ̸̯̝ɀʴ�ɹ ˝ʅʓɡ�ʓˉ�
ɡ˝ˉ̸̤̯̝ɡ̯ʓˉʅ�Û˝̸̯ʎ�Mɭɀɧ�ɀ̤�ɀˉ�ɀɡ̯ʓ͔ɭ�ʅɀ̚એ�
ɀˉɧ�ʓ̯�ɡ˝ˉ̤ʓɧɭ̝̤�͕ʎɭ̯ʎɭ̝�̯ʎɭ�ɡ̝ʓ̯ʓɡɀʴ�̯ɭ̝ʽ̤�
ɠɀɧʴɀˉɧએ�ɀˉɧ�̯̝ɀ̸ʽɀ̤ɡɀ̚ɭએ�ੲEʓɠ̤˝ˉ�ɀˉɧ�
æ̸ʽɀ̝ʯʓˉੳ�ɡɀˉ�ɠɭ�̸̤ɭʄ̸ʴʴ͛�ɀ̚̚ʴʓɭɧ�̯˝�̯ʎʓ̤�
̚ʴɀɡɭ�͕ ʎʓʴɭ�̋ аɭ̝ʓˉʅ�̸̸̝̯̝̚ɭɧ�̤ ̚ɀɡɭએ�ɀ̤�ɀˉ�
ɀʴ̯ɭ̝ˉɀ̯ʓ͔ɭ�̯ɭ̝ʽ�ʄ˝̝�ɧɭ̤ɡ̝ʓɠʓˉʅ�ɀ�ɡɀ̯ɭʅ˝̝͛�
˝ʄ�̚ʴɀɡɭ�̯ʎɀ̯�ʎɀ̤�ɭˉɧ̸̝ɭɧ�̝̚˝ʄ˝̸ˉɧ�̸̝̚-

̸̯̝ɭએ�̯˝�ʎɭʴ̚�ʓ̯�̝ɭʄ̸̤ɭ�̯˝�ɠɭ�ʄ˝̝ɭ͔ɭ̝�ɡɀ̤̯�ɀ̤�
ɧ˝˝ʽɭɧ�!͛�̸̯ʓʴʓ̤ʓˉʅ�̯ʎʓ̤�̯ɭ̝ʽ�̯ʎɭ�̯ʎɭ̤ʓ̤�
̚˝̤ʓ̯̤�ɀ�ˉɭ͕�ˉɀ̝̝ɀ̯ʓ͔ɭ�̯ʎɀ̯�ɠ˝̯ʎ�ɀɡʯˉ˝͕ʴ-
ɭɧʅɭ̤�ɀ�ʄ̝ɀɡ̸̯̝ɭɧ�̤ ɭˉ̤ɭ�̋ ʄ�̚ ʴɀɡɭ�ɀˉɧ�ɧʓ̸̤̝̯̤̚�
ɀ�ɡ˝ˉ̯ʓˉ̸ʓˉʅ�ʴɭʅɀɡ͛�˝ʄ�͔ʓ˝ʴɭˉɡɭ�íʴ̯ʓʽɀ̯ɭʴ ͛�
�ˉ� ̯ʎɭ� .ɧʅɭએ� ɭˉʎɀˉɡɭ̤� ˝̸̝� ʯˉ˝͕ʴɭɧʅɭ�
ɀɠ˝̸̯�̚ʴɀɡɭʽɀʯʓˉʅ�ɀˉɧ��̸̤̯̝ɀʴʓɀઑ̤�ɡ˝ˉˉɭɡ-
̯ʓ˝ˉ�̯˝�ʓ̯̤�̚ʴɀɡɭ�ʓˉ�̯ʎɭ�͕˝̝ʴɧ�ɀˉɧ�ɡ˝ˉ̤ʓɧɭ̝̤�
͕ʎɭ̯ʎɭ̝�̝ ɭʓʽɀʅʓˉʓˉʅ�̯ ʎʓ̤�̤ ʓ̯ɭ�̔ ʓʅʎ̯�ʎɭʴ̚�̸ ̤�
̸ˉɧɭ̝̤̯ɀˉɧ�̋ ̯ʎɭ̝�ʴɀ͛ɭ̝ɭɧ�̚ ʴɀɡɭ̤�˝ʄ�̤ʓʴɭˉɡɭɧ�
͔ʓ˝ʴɭˉɡɭ�Rˉ�ɀɧɧʓ̯ʓ˝ˉ�ɠ͛�ɭʽ̚ʴ˝͛ʓˉʅ�ɀ�̤͛̚-
ɡʎ˝ʅɭ˝ʅ̝ɀ̚ʎʓɡɀʴ�ɀ̝̚̚˝ɀɡʎ�̯˝�̯ʎɭ�пɭʴɧ͕˝̝ʯ�
̯ʎ̝˝̸ʅʎ�ɀ�̤ɭ̝ʓɭ̤�˝ʄ�ʓˉ̯ɭ̝̚ɭʴʴɀ̯ɭɧ�̚ɀ̤̤ɀʅɭ̤એ�
ੲ!ɭ̸ɧɭʴ�ɀˉɧ�(ɭɠ˝̝ɧੳ�̯ʎɭ�ɭ͚ɭʅɭ̤ʓ̤�˝аɭ̝̤�ɀˉ�
ɀʴ̯ɭ̝ˉɀ̯ʓ͔ɭ�ɹ ʓ͔ɭɧ�ɭ͚̚ɭ̝ʓɭˉɡɭ�̯ ˝�̯ ʎɭ�̔ ̸ʴ̯ʓ̚ʴɭ�
ʴɀ͛ɭ̝̤�˝ʄ�̯ʎʓ̤�̸ˉ̤ɭ̯̯ʴɭɧ�̤ʓ̯ɭ�͕ʎʓɡʎ�ʓˉɡʴ̸ɧɭ̤�
̯ʎɭ�ʓˉ̤̯ʓ̸̯̯ʓ˝ˉɀʴ�ɡ̝ʓʽʓˉɀʴ�ʅɭ˝ʴ˝ʅʓɡɀʴ�ɭˉɭ̝-
ʅɭ̯ʓɡ�ɀˉɧ�ʽ˝̝ɭ̯ʎɀˉʎ̸ʽɀˉ
Rˉ̤̚ʓ̝ɭɧ� ɠ͛� ɀ̝̯ʓ̤̯̤� ͕ʎ˝� ̸̤ɭ� ɧʓʅʓ̯ɀʴ�

̯ɭɡʎˉ˝ʴ˝ʅʓɭ̤� ̯˝�ʎɀ̝ˉɭ̤̤� ɀаɭɡ̯� ɀˉɧ�ɭʽ̚ɀ-
̯ʎ͛�ੲ"ɀ̝ɧʓаvʓʴʴɭ ̝�vʓʴʯ�Ñɀ̝̝ɀʅʓ̝ʴ̤ੳ�̯ʎɭ�
ʓʽʽɭ̝̤ʓ͔ɭ�̤ ʓ̯ɭ̤̚ɭɡʓпɡ�̤ ˝̸ˉɧ͕˝̝ʯ�ʓ̤�̋ аɭ̝ɭɧ�
ɀ̤�ɀˉ�ɭ͚̚ɭ̝ʓʽɭˉ̯�ʓˉ�ʎ˝͕�͕ ɭ�̔ ʓʅʎ̯�̸ ̤ɭ�ɀаɭɡ-
̯ʓ͔ɭ�ɀ̝̯ʄ˝̝ʽ̤�̯˝�̯̝ɀˉ̤ʄ˝̝ʽ�̯ʎɭ�ɭ͚̚ɭ̝ʓɭˉɡɭ�
˝ʄ�ɠɭʓˉʅ�ʓˉ̚ʴɀɡɭ�Юɭ�̤˝̸ˉɧ͕˝̝ʯ�ɭˉʅɀʅɭ̤�
͕ʓ̯ʎ�̯ʎʓ̤�̤ʓ̯ɭ�ɠ͛�ɭˉɀɡ̯ʓˉʅ�ɀ�ʄ̝ɀʅʽɭˉ̯ɀ̝͛�̤ɭ̯�
˝ʄ�̤ʓʴɭˉɡɭ̤�̯˝�ɡ̝ɭɀ̯ɭ�ɀˉ�ɀ̝̯ɭʄɀɡ̯�̯ʎɀ̯�ɀʴʴ˝͕̤�
̯ʎ˝̤ɭ�̤ʓʴɭˉɡɭ̤�̯˝�̝ɭ̤˝ˉɀ̯ɭ�ɀˉɧ�ɀʓɧ�ʓˉ�ʓ̯̤�̝ɭ̤-
̯ʓ̸̯̯ʓ˝ˉৡ

ਘાЮɭ�̤˝̸ˉɧ͕˝̝ʯ�ɡɀˉ�ɠɭ�ɀɡɡɭ̤̤ɭɧ�ɀ̯�ʎ̯̯̤͕͕̚ ͕ʎ̯̯̤͕͕̚ ͕
˝ˉ̯ʎɭɭɧʅɭ̤̚ɀɡɭ˝ˉ̯ʎɭɭɧʅɭ̤̚ɀɡɭ�ɀˉɧ�ʓ̤�ɠɭ̤̯�ɭ͚̚ɭ̝ʓɭˉɡɭɧ�˝ˉ̤ʓ̯ɭ�ɀ̯�
(˝ˉ�Ôʓ̯ɡʎʓɭ�E̝˝͔ɭ�Û˝̸̯ʎ�Mɭɀɧ�Ñʴɭɀ̤ɭ�͕ɭɀ̝�ɭɀ̝-
̚ʎ˝ˉɭ̤�ʄ˝̝�ɀ�ʄ̸ʴʴ͛�ʓʽʽɭ̝̤ʓ͔ɭ�ĉÔ�ɭ͚̚ɭ̝ʓɭˉɡɭ

https://www.ontheedge.space/
https://www.ontheedge.space/


306

Journal & Proceedings of the Royal Society of New South Wales
Roarty — PhD thesis abstract

"˝ʽɠʓˉɭɧ�̯ ʎɭ�ɭ͚ɭʅɭ̤ʓ̤�ɀˉɧ�ɡ̝ɭɀ̯ʓ͔ɭ�͕ ˝̝ʯ�
consider whether this approach to this com-
̚ʴɭ͚�̤ʓ̯ɭ�ʽʓʅʎ̯�ʎɭʴ̚�̸̤�̸ˉɧɭ̝̤̯ɀˉɧ�˝̯ʎɭ̝�
ʴɀ͛ɭ̝ɭɧ�̚ʴɀɡɭ̤�˝ʄ�̤ʓʴɭˉɡɭɧ�͔ʓ˝ʴɭˉɡɭ

(̝�Ûʓˉɭɀɧ�Ô˝ɀ̝̯͛ 
Dɀɡ̸ʴ̯͛�˝ʄ��̝̯̤�ɀˉɧ�Û˝ɡʓɀʴ�Ûɡʓɭˉɡɭ̤ 
íˉʓ͔ɭ̝̤ʓ̯͛�˝�æɭɡʎˉ˝ʴ˝ʅ͛�Û͛ɧˉɭ͛

.ʽɀʓʴ�̤ʓˉɭɀɧ̝˝ɀ̝̯͛ɀʴ̸ʽˉʓ̸̯̤ɭɧ̸ɀ̸

íÔm�ʎ̯̯̚ʎɧʴʎɀˉɧʴɭˉɭ̯ৗৗʎ̯̯̚ʎɧʴʎɀˉɧʴɭˉɭ̯ৗৗ

http://hdl.handle.net/10453/171673
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Юɭ̤ʓ̤�ɀɠ̤̯̝ɀɡ̯

Eɭˉɭ̝ɀʴʓͥɀɠʴɭ�ɀˉɧ�̝˝ɠ̸̤̯�ʽɀɡʎʓˉɭ�ʴɭɀ̝ˉʓˉʅ�͕ʓ̯ʎ�ʓʽ̚ɭ̝ʄɭɡ̯�
ɧɀ̯ɀ�̸̤̚ɭ̝͔ʓ̤ʓ˝ˉ

Shuo Yang

�ɠ̤̯̝ɀɡ̯�˝ʄ�ɀ�̯ʎɭ̤ʓ̤�̸̤ɠʽʓ̯̯ɭɧ�̯˝�íˉʓ͔ɭ̝̤ʓ̯͛�˝�æɭɡʎˉ˝ʴ˝ʅ͛�Û͛ɧˉɭ͛

M˝ɧɭ̝ˉ�̔ ɀɡʎʓˉɭʴɭɀ̝ˉʓˉʅ�̤ ̤̯͛ɭʽ̤�̚ ɀ̝-
̯ʓɡ̸ʴɀ̝ʴ͛�ɧɭɭ̚�ˉɭ̸̝ɀʴ�ˉɭ̯͕˝̝ʯ̤�ʎɀ͔ɭ�

ɧ̝ʓ͔ɭˉ� ɀɧ͔ɀˉɡɭʽɭˉ̯̤� ʓˉ� ʽɀˉ͛� ɀ̝̯ʓпɡʓɀʴ
ʓˉ̯ɭʴʴʓʅɭˉɡɭ�ɧ˝ʽɀʓˉ̤�Юɭʓ̝�̸̤ɡɡɭ̤̤�ʴɀ̝ʅɭʴ͛�
ɧɭ̚ɭˉɧ̤� ˝ˉ� ɀʽ̚ʴɭ� ʎʓʅʎΌ̸ɀʴʓ̯͛� ʴɀɠɭʴʴɭɧ�
ɧɀ̯ɀ� ʄ˝̝� ̯̝ɀʓˉʓˉʅ�M˝͕ɭ͔ɭ ̝� ɡ˝ˉ̤ʓ̤̯ɭˉ̯ʴ͛�
ɀɡɡɭ̤̤ʓˉʅ� ̸̤ɡʎ� ɧɀ̯ɀ� ʓ̤ ગ̯̄� ɀʴ͕ɀ̤͛� ̚˝̤̤ʓɠʴɭ�
ɧ̸ɭ� ̯˝�̝̚ʓ͔ɀɡ ͛� ɭ̯ʎʓɡɀʴ�˝̝�ɭɡ˝ˉ˝ʽʓɡ�ɠɀ̝-
̝ʓɭ̝̤�Ôɭɀʴ͕˝̝ʴɧ�̤ʓ̸̯ɀ̯ʓ˝ˉ̤�˝оɭˉ�̝̚ɭ̤ɭˉ̯�
ɧɀ̯ɀ� ̯ʎɀ̯� ʓ̤� ʴʓʽʓ̯ɭɧ� ʓˉ� Ό̸ɀˉ̯ʓ̯͛� ˝̝� ɡ˝ʽ-
̝̚˝ʽʓ̤ɭɧ�ʓˉ�Ό̸ɀʴʓ̯ ͛�D˝̝�ɭ͚ɀʽ̚ʴɭ�ʽɭɧʓɡɀʴ�
ɧɀ̯ɀ̤ɭ̯̤�ɀ̝ɭ�̤̚ɀ̝̤ɭ�ɧ̸ɭ�̯˝�̝̚ʓ͔ɀɡ͛�ɡ˝ˉɡɭ̝ˉ̤�
ɀˉɧ�ʽ̸ʴ̯ʓʽ˝ɧɀʴ� ɧɀ̯ɀ̤ɭ̯̤� ɀ̝ɭ� ʄ̝ɭΌ̸ɭˉ̯ʴ͛�
ˉ˝ʓ̤ ͛�ɀ̤�̯ʎɭ͛�ɀ̝ɭ�̝˝̸̯ʓˉɭʴ͛�̤˝̸̝ɡɭɧ�ʄ̝˝ʽ�
̯ʎɭ�ʓˉ̯ɭ̝ˉɭ̯�˝̝�ʴɀɠɭʴʴɭɧ�͔ʓɀ�ɡ̝˝͕ɧ̤˝̸̝ɡʓˉʅ�
̚ʴɀ̯ʄ˝̝ʽ̤�Юɭ̤ɭ�ʓʽ̚ɭ̝ʄɭɡ̯�ɧɀ̯ɀ�ɡ˝ˉɧʓ̯ʓ˝ˉ̤�
ʴɭɀɧ�̯˝�̸̤ɠ˝̯̚ʓʽɀʴ�ɧɭɭ̚ʴɭɀ̝ˉʓˉʅ�ʽ˝ɧɭʴ̤�
̯ʎɀ̯�ɀ̝ɭ�̚ ̝˝ˉɭ�̯ ˝�̋ ͔ɭ̝п̯̯ʓˉʅ�ɠʓɀ̤ɭɧ�̋ ̝�̄ ˝ʓ̤͛�
ɧɀ̯ɀ�ɧʓ̤̯̝ʓɠ̸̯ʓ˝ˉ̤�Юʓ̤�̯ ʎɭ̤ʓ̤�̤ ̯̝ʓ͔ɭ̤�̯ ˝�̚ ̝˝-
͔ʓɧɭ�̯ʎɭ˝̝ɭ̯ʓɡɀʴ�̸ˉɧɭ̝̤̯ɀˉɧʓˉʅ�ɭʽ̚ʓ̝ʓɡɀʴ�
ɀˉɀʴ̤͛ʓ̤�ɀˉɧ�ʽɭ̯ʎ˝ɧ˝ʴ˝ʅʓɡɀʴ�̤˝ʴ̸̯ʓ˝ˉ̤�ʄ˝̝�
̯̝ɀʓˉʓˉʅ�̝ ɭ̤ʓʴʓɭˉ̯�ɀˉɧ�̸ ˉʓ͔ɭ̝̤ɀʴʴ͛�ɀ̚̚ʴʓɡɀɠʴɭ�
ɧɭɭ̚ʴɭɀ̝ˉʓˉʅ�̔ ˝ɧɭʴ̤�̸ ˉɧɭ̝�̤ ̸ɡʎ�ʓʽ̚ɭ̝ʄɭɡ̯�
ɧɀ̯ɀ̝ɭ̤˝̸̝ɡɭ�̸̤̚ɭ̝͔ʓ̤ʓ˝ˉ
Rˉ�ɀɧɧ̝ɭ̤̤ʓˉʅ�̯ʎɭ�̝̚˝ɠʴɭʽ�˝ʄ�ʅɭˉɭ̝ɀʴʓͥ-

ɀɠʴɭ�ʴɭɀ̝ˉʓˉʅ�͕ʓ̯ʎ�̤ɡɀ̝ɡɭ�ɧɀ̯ɀ�̯ʎɭ�ɧʓ̤̯̝ʓɠ̸-
̯ʓ˝ˉ�ɠʓɀ̤�ʓ̸̤̤ɭ�ʓ̤�п̝̤̯�ɀˉɀʴ̤͛ɭɧ���ʄɭ͕�ɧɀ̯ɀ�
̚˝ʓˉ̯̤�̸̸̤ɀʴʴ͛�ʄ˝̝ʽ�ɀ�ɠʓɀ̤ɭɧ�ɧɀ̯ɀ�ɧʓ̤̯̝ʓɠ̸-
̯ʓ˝ˉ���ɧʓ̤ɡ̝ɭ̚ɀˉɡ͛�ɠɭ̯͕ɭɭˉ�̯ ʎɭ�ɠʓɀ̤ɭɧ�ɀˉɧ�
ʅ̝˝̸ˉɧ̸̯̝̯ʎ�ɧɀ̯ɀ�ɧʓ̤̯̝ʓɠ̸̯ʓ˝ˉ̤�ʓ̤�ʓɧɭˉ̯ʓ-
пɭɧ�ɀ̤�̯ ʎɭ�̝ ˝˝̯�ɡɀ̸̤ɭ�̋ ʄ�̚ ˝˝̝�ʅɭˉɭ̝ɀʴʓ̤ɀ̯ʓ˝ˉ�
ʓˉ�ɧɭɭ̚�ʽ˝ɧɭʴ̤���ɧʓ̤̯̝ʓɠ̸̯ʓ˝ˉ�ɡɀʴʓɠ̝ɀ̯ʓ˝ˉ�
̯ɭɡʎˉʓΌ̸ɭ�ʓ̤�ʓˉ̯̝˝ɧ̸ɡɭɧ�̯˝�̝ɭɡ̯ʓʄ͛�̯ʎʓ̤�ɠʓɀ̤�

ʎɭʴ̚ʓˉʅ�ʽ˝ɧɭʴ̤�̯̝ɀʓˉɭɧ�˝ˉ�̤̚ɀ̝̤ɭ�ɧɀ̯ɀ�̯˝�
ʽɀʓˉ̯ɀʓˉ�ʎʓʅʎ�̚ɭ̝ʄ˝̝ʽɀˉɡɭ�Û̸ɠ̤ɭΌ̸ɭˉ̯ʴ ͛�
ɀ�̯ɭɡʎˉʓΌ̸ɭ�ˉɀʽɭɧ�ɧɀ̯ɀ̤ɭ̯�̸̝̚ˉʓˉʅ�ʓ̤�̝̚˝-
̚˝̤ɭɧ�̯ ˝�ɧɭ̯ɭ̝ʽʓˉɭ�̯ ʎɭ�̔ ʓˉʓʽ̸ʽ�̄ ɭɡɭ̤̤ɀ̝͛�
̯̝ɀʓˉʓˉʅ�ɧɀ̯ɀ�̤ʓͥɭ�ɭˉ̸̤̝ʓˉʅ�ɡ˝ˉ̤ʓ̤̯ɭˉ̯�̚ɭ̝-
ʄ˝̝ʽɀˉɡɭ�ɠɭ̯͕ɭɭˉ�ʽ˝ɧɭʴ̤�̯̝ɀʓˉɭɧ�˝ˉ�̯ʎɭ�
ʄ̸ʴʴ�ɀˉɧ�̚ ̸̝ˉɭɧ�ɧɀ̯ɀ̤ɭ̯̤��ɠ̤ɭ̝͔ɀ̯ʓ˝ˉ̤�ʄ̝˝ʽ�
̸̝̚ˉʓˉʅ�̤ɭ͔ɭ̝ɀʴ�ʴɀ̝ʅɭ̤ɡɀʴɭ�ɧɀ̯ɀ̤ɭ̯̤�̤ʎ˝͕�
̯ʎɀ̯�ɀ�̤ʽɀʴʴ�̚˝̝̯ʓ˝ˉ�ɡɀˉ�ˉɭɀ̝ʴ͛�ʽɀ̯ɡʎ�̯ʎɭ�
˝̝ʓʅʓˉɀʴઑ̤�̚ɭ̝ʄ˝̝ʽɀˉɡɭ�̸ˉɧɭ̝̤ɡ˝̝ʓˉʅ�̯ʎɭ�
̸̤̝̝̚ʓ̤ʓˉʅ�ɡɀ̚ɀɠʓʴʓ̯͛�˝ʄ�ʽʓˉʓʽɀʴ�̯̝ɀʓˉʓˉʅ�
ɧɀ̯ɀ�̚˝ʓˉ̯̤
æ̸̝ˉʓˉʅ� ɀ̯̯ɭˉ̯ʓ˝ˉ� ̯˝� ̯ʎɭ� ̝̚˝ɠʴɭʽ� ˝ʄ�

̝˝ɠ̸̤̯�ʴɭɀ̝ˉʓˉʅ�͕ʓ̯ʎ�ˉ˝ʓ̤͛�ɧɀ̯ɀ�̯ʎɭ�ʓˉ͔ɭ̤-
̯ʓʅɀ̯ʓ˝ˉ�ɠɭʅʓˉ̤�͕ʓ̯ʎ�ʴɀɠɭʴ�ˉ˝ʓ̤ɭ�ʓˉ�̯ʎɭ�ɡʴɀ̤-
̤ʓпɡɀ̯ʓ˝ˉ�̯ ɀ̤ʯ�͕ ʎɭ̝ɭʓˉ�ɹ ɀɠɭʴ�̄ ˝ʓ̤ɭ�̔ ɀˉʓʄɭ̤̯̤�
ʓˉ�̯ ʎɭ�ʄ˝̝ʽ�̋ ʄ�ɡɀ̯ɭʅ˝̝ʓɡɀʴ�ɀˉˉ˝̯ɀ̯ʓ˝ˉ�ɭ̝̝˝̝̤�
��̚ ɀ̝ɀʽɭ̯̝ʓɡɀʴ�̔ ˝ɧɭʴ�ʓ̤�̚ ̝˝̚˝̤ɭɧ�̯ ˝�ɠ̝ʓɧʅɭ�
̯ʎɭ�ɧʓ̤̯̝ʓɠ̸̯ʓ˝ˉ�ʅɀ̚�ɠɭ̯͕ɭɭˉ�ˉ˝ʓ̤͛�ʴɀɠɭʴ̤�
ɀˉɧ�ɡʴɭɀˉ�ʴɀɠɭʴ̤�ɀˉɧ�̤ʓʅˉʓпɡɀˉ̯ʴ͛�ʓʽ̝̚˝͔ɭ�
̯ʎɭ�̝˝ɠ̸̤̯ˉɭ̤̤�˝ʄ�̯ʎɭ�ʴɭɀ̝ˉɭɧ�ʽ˝ɧɭʴ�R̯�ʓ̤�
ʄ̸̝̯ʎɭ̝�̤ʎ˝͕ˉ�̯ʎɀ̯�ɀ�ɡʴɀ̤̤ʓпɭ̝�̯̝ɀʓˉɭɧ�˝ˉ�
̯ʎɭ�ˉ˝ʓ̤͛�ɧɀ̯ɀ̤ɭ̯�͕ʓʴʴ�ɀ̤͛ʽ̯̚˝̯ʓɡɀʴʴ͛�ɡ˝ˉ-
͔ɭ̝ʅɭ�̯˝�̯ʎɭ�!ɀ͛ɭ̤�˝̯̚ʓʽɀʴ�ɡʴɀ̤̤ʓпɭ̝�͕ʓ̯ʎ�
ɀˉ� ˝̯̚ʓʽɀʴ� ɡ˝ˉ͔ɭ̝ʅɭˉɡɭ� ̝ɀ̯ɭ� Юɭ� ʴɀɠɭʴ
ˉ˝ʓ̤ɭ�̝̚˝ɠʴɭʽ�ʓ̤�̯ʎɭˉ�ɭ͚̯ɭˉɧɭɧ�̯˝�ɀ�ʽ˝̝ɭ�
̝ɭɀʴʓ̤̯ʓɡ�ɀˉɧ�ɡʎɀʴʴɭˉʅʓˉʅ�ɡ˝ˉ̯ɭ͚̯�ˉɀʽɭʴ ͛�
ʽ̸ʴ̯ʓʽ˝ɧɀʴ�ɹ ɭɀ̝ˉʓˉʅ�͕ ʎɭ̝ɭ�̯ ʎɭ�ɹ ɀɠɭʴ�̄ ˝ʓ̤ɭ�
̝ɭʄɭ̝̤�̯˝�ɀʴʓʅˉʽɭˉ̯�ɭ̝̝˝̝̤�ʓˉ�̚ɀʓ̝ɭɧ�ɧɀ̯ɀ�
æ˝�̯ɀɡʯʴɭ�̯ʎʓ̤�ɀ�ʅɭˉɭ̝ɀʴ�ʄ̝ɀʽɭ͕˝̝ʯ�̯ɭ̝ʽɭɧ�
!ʓ"̝˝�ੲ!ʓɧʓ̝ɭɡ̯ʓ˝ˉɀʴ�"̝˝̤̤ʽ˝ɧɀʴ�̤ ʓʽʓʴɀ̝ʓ̯͛�
ɡ˝ˉ̤ʓ̤̯ɭˉɡ͛ੳ�ʓ̤�̝̚˝̚˝̤ɭɧ�Юʓ̤�ʄ̝ɀʽɭ͕˝̝ʯ�
ɡɀˉ�ɠɭ�ɡ˝ˉ͔ɭˉʓɭˉ̯ʴ͛�ʓˉ̯ɭʅ̝ɀ̯ɭɧ�ʓˉ̯˝�ɭ͚ʓ̤̯-
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ʓˉʅ�ʽ̸ʴ̯ʓʽ˝ɧɀʴ�ʴɭɀ̝ˉʓˉʅ�ʽ˝ɧɭʴ̤�̯ʎɭ̝ɭɠ͛�
ɀ̸ʅʽɭˉ̯ʓˉʅ�̯ʎɭʓ̝�̝ɭ̤ʓʴʓɭˉɡɭ�̯˝�ˉ˝ʓ̤͛�ɧɀ̯ɀ

(̝�Ûʎ̸˝�Đɀˉʅ 
(ɭ̚ɀ̝̯ʽɭˉ̯�˝ʄ�"˝ʽ̸̯̚ɭ̝�Ûɡʓɭˉɡɭ 
Юɭ�íˉʓ͔ɭ̝̤ʓ̯͛�˝ʄ�M˝ˉʅ�i˝ˉʅ

.ʽɀʓʴ�̤͛ɀˉʅঢ়ড়ʎʯ̸ʎʯ

íÔm�ʎ̯̯̤̚˝̸̤̚ʴʓɠ̸̯̤ɭɧ̸ɀ̸ʎ̯̯̤̚˝̸̤̚ʴʓɠ̸̯̤ɭɧ̸ɀ̸
ʎɀˉɧʴɭৗৗʎɀˉɧʴɭৗৗ

https://opus.lib.uts.edu.au/handle/10453/173602
https://opus.lib.uts.edu.au/handle/10453/173602
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Awards Winners 2024
Юɭ��͕ɀ̝ɧ̤�ʄ˝̝��͕ ɭ̝ɭ�ɀˉˉ˝̸ˉɡɭɧ�ɀ̯�̯ ʎɭ�ৗড়̯ʎ��̝ɧʓˉɀ̝͛�Eɭˉɭ̝ɀʴ�vɭɭ̯ʓˉʅ�̋ ʄ�̯ ʎɭ�Û˝ɡʓɭ̯ ͛�
ʎɭʴɧ�˝ˉ�Ċɭɧˉɭ̤ɧɀ ͛��(ɭɡɭʽɠɭ̝�

Four Career Excellence Awards
2024 RSNSW James Cook Medal
Scientia Professor George Paxinos AO FAA FASSA FAHMS DistFRSN

2024 RSNSW Aboriginal and/or Torres Strait Islander Scholars Medal
Professor Jason Sharples FTSE FRSN

2024 RSNSW Edgeworth David Medal
Professor Yansong Shen

2024 RSNSW Ida Browne Early Career Medal
Dr Xuan Li

Five Discipline Awards and Medals
2024 RSNSW Pollock Award and Lectureship in the Physical Sciences and 
Mathematics
Professor Nalini Joshi AO FAA FRSN FaustMS

2024 RSNSW Interdisciplinary Award
Professor Katherine Boydell FASSA

2024 RSNSW Award in the Humanities, Philosophy and Law
Scientia Professor Jane McAdam AO FASSA FAAL

�ÔÛ�ÛĊ�Ñ˝сɭˉɧ˝̝а��͕ɀ̝ɧ�ɀˉɧ�mɭɡ̸̯̝ɭ̤ʎʓ̚�ʓˉ��ʅ̝ʓɡ̸ʴ̸̯̝ɀʴ�ɀˉɧ�
Environmental Science
Professor Alexander McBratney AO FAA

2024 RSNSW Jak Kelly Award
Mr David Sweeney
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Ю̝ɭɭ��ÔÛ�ÛĊ�!ʓɡɭˉ̯ɭˉˉʓɀʴ�.ɀ̝ʴ͛�"ɀ̝ɭɭ̝�Ôɭ̤ɭɀ̝ɡʎ�ɀˉɧ�Ûɭ̝͔ʓɡɭ�
Citations
Dr Cynthia Turnbull, Dr Fei Deng, Dr Jen Matthews

Ю̝ɭɭ��ÔÛ�ÛĊ�!ʓɡɭˉ̯ɭˉˉʓɀʴ�Ñ˝̤̯ʅ̝ɀɧ̸ɀ̯ɭ�Ûɡʎ˝ʴɀ̝̤ʎʓ̤̚
Joel Sved (University of Sydney), Linqing Tian (UNSW Sydney), Muyong Li 
(University of Sydney)

Two 2024 RSNSW Royal Society Service Awards
Ýȫɝȷʓ˹ɝȊ�Ó˧ʧɎȷˮˮʧ˧�0ʇȷ˧ɝ̵Ȋ�0̂ɏȷʓɝȷ�ôʇȪȷ˧ˮ��x�*ɝˮ˹FÖÝ��F��ׂ�xˮ�$ׁ�OȊʓʓȊɘ�OɝȪȪȷ˧˹

Four Career Excellence Awards

2024 RSNSW James Cook Medal
Scientia Professor George Paxinos AO FAA FASSA FAHMS DistFRSN
Юɭ�fɀʽɭ̤�"˝˝ʯ�vɭɧɀʴ�ʓ̤�ɀ͕ɀ̝ɧɭɧ�ʄ˝̝�̯ ʎɭ�̔ ˝̤̯�̔ ɭ̝ʓ̯˝̝ʓ˝̸̤�ɹ ʓʄɭ̯ʓʽɭ�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�̯ ˝�ʯˉ˝͕ʴ-
ɭɧʅɭ�ɀˉɧ�̤˝ɡʓɭ̯͛�ʓˉ��̸̤̯̝ɀʴʓɀ�˝̝�ʓ̯̤�̯ɭ̝̝ʓ̯˝̝ʓɭ̤�ʽɀɧɭ�ɠ͛�ɀˉ�ʓˉɧʓ͔ʓɧ̸ɀʴ�ɀˉɧ�ɡ˝ˉɧ̸ɡ̯ɭɧ�ʽɀʓˉʴ͛�
ʓˉ��ÛĊ�Юɭ�fɀʽɭ̤�"˝˝ʯ�vɭɧɀʴ�͕ ɀ̤�ɭ̤̯ɀɠʴʓ̤ʎɭɧ�ɠ͛�̯ ʎɭ�"˝̸ˉɡʓʴ�ʓˉ�ঢ়ৗ�ʄ˝ʴʴ˝͕ʓˉʅ�ɀ�ɧ˝ˉɀ̯ʓ˝ˉ�
ʽɀɧɭ�ɠ͛�Mɭˉ̝͛�Dɭ̝ɧʓˉɀˉɧ�Mɀʴʴ˝̝ɀˉ�̯˝�ɡɭʴɭɠ̝ɀ̯ɭ�ʎʓ̤��͛ɭɀ̝̤�ɀ̤�ɀ�ʽɭʽɠɭ̝�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯͛�
ɀˉɧ�ʓ̯�ʎɀ̤�ɠɭɭˉ�ɀ͕ɀ̝ɧɭɧ�̚ɭ̝ʓ˝ɧʓɡɀʴʴ͛�̤ʓˉɡɭ�ঢ়�Rˉ�ৗ�̯ʎɭ�"˝̸ˉɡʓʴ�ɧɭ̯ɭ̝ʽʓˉɭɧ�̯˝�ɀ͕ɀ̝ɧ�
ʓ̯�ɀˉˉ̸ɀʴʴ ͛
Ñ̝˝ʄɭ̤̤˝̝�Ñɀ͚ʓˉ˝̤�ʓ̤�ɀ�͔ ʓ̤ʓ˝ˉɀ̝͛�̋ ʄ�̄ ɭ̸̝˝̤ɡʓɭˉɡɭ�ɀˉɧ�̯ ʎɭ�͕ ˝̝ʴɧઑ̤�ɹ ɭɀɧʓˉʅ�ɠ̝ɀʓˉ�ɡɀ̝̯˝ʅ̝ɀ̚ʎɭ ̝�

Mɭ�ʎɀ̤�̸̚ɠʴʓ̤ʎɭɧ�ঢ়�ɠ˝˝ʯ̤�ʎʓ̤�п̝̤̯�ɠ˝˝ʯ�ɠɭʓˉʅ�̯ʎɭ�ʽ˝̤̯�ʎʓʅʎʴ͛�ɡʓ̯ɭɧ��̸̤̯̝ɀʴʓɀˉ�̸̚ɠʴʓɡɀ-
̯ʓ˝ˉ�˝ʄ�ɀʴʴ�̯ʓʽɭ�Mʓ̤�̤̯ɭ̝ɭ˝̯ɀ͚ʓɡ�ɀ̯ʴɀ̤ɭ̤�˝ʄ�̯ʎɭ�ɠ̝ɀʓˉ�ɀˉɧ�̤̚ʓˉɀʴ�ɡ˝̝ɧ�˝ʄ�ʎ̸ʽɀˉ̤�̝ɀ̯̤�ʽʓɡɭ�
ɀˉɧ�ʽ˝ˉʯɭ̤͛�ʎɀ͔ɭ�̝̚˝͔ɭˉ�ɡ̝ʓ̯ʓɡɀʴ�ʓˉ�ʄɀɡʓʴʓ̯ɀ̯ʓˉʅ�̝ɭ̤ɭɀ̝ɡʎ�ʓˉ̯˝�̯ʎɭ�̝ɭʴɀ̯ʓ˝ˉ̤ʎʓ̚�ɠɭ̯͕ɭɭˉ�̯ʎɭ�
ʎ̸ʽɀˉ�ɠ̝ɀʓˉ�ɀˉɧ�̄ ɭ̸̝˝ʴ˝ʅʓɡ�̋ ̝�̚ ̤͛ɡʎʓɀ̯̝ʓɡ�ɧʓ̤ɭɀ̤ɭ�ɀ̤�͕ ɭʴʴ�ɀ̤�ɀˉʓʽɀʴ�̔ ˝ɧɭʴ̤�̋ ʄ�̯ ʎɭ̤ɭ�ɧʓ̤ɭɀ̤ɭ̤�
ɀˉɧ�ɀ̤̤ʓ̤̯ʓˉʅ�̯ ʎɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�̋ ʄ�̚ ̤͛ɡʎ˝̯ʎɭ̝ɀ̚ɭ̸̯ʓɡ�ɧ̸̝ʅ̤�ɀˉɧ�ɀɡɡ̸̝ɀ̯ɭ�ʓˉ̯ɭ̝͔ɭˉ̯ʓ˝ˉ̤�ʓˉ�̯ ʎɭ�
ʎ̸ʽɀˉ�ɠ̝ɀʓˉ�Mʓ̤�ɭʽʓˉɭˉ̯�ʴʓʄɭ̯ʓʽɭ�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�̯˝�ˉɭ̸̝˝̤ɡʓɭˉɡɭ�ʽɀʯɭ�ʎʓʽ�ɀˉ�ɭ͚ɡɭ̯̚ʓ˝ˉɀʴ�
fɀʽɭ̤�"˝˝ʯ�vɭɧɀʴ�ɡɀˉɧʓɧɀ̯ɭ

2024 RSNSW Aboriginal and/or Torres Strait Islander Scholars Medal
Professor Jason Sharples FTSE FRSN
Юɭ��ɠ˝̝ʓʅʓˉɀʴ�ɀˉɧ˝̝�æ˝̝̝ɭ̤�Û̯̝ɀʓ̯�R̤ʴɀˉɧɭ̝�Ûɡʎ˝ʴɀ̝̤�vɭɧɀʴ�ʓ̤�ɀ͕ɀ̝ɧɭɧ�ʄ˝̝�̯ʎɭ�ʽ˝̤̯�ʽɭ̝ʓ-
̯˝̝ʓ˝̸̤�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�̯˝�ʯˉ˝͕ʴɭɧʅɭ�ɀˉɧ�̤˝ɡʓɭ̯͛�ʽɀɧɭ�ɠ͛�̤ɡʎ˝ʴɀ̝̤�ʓɧɭˉ̯ʓʄ͛ʓˉʅ�ɀ̤��̸̤̯̝ɀʴʓɀˉ�
�ɠ˝̝ʓʅʓˉɀʴ�˝̝�æ˝̝̝ɭ̤�Û̯̝ɀʓ̯�R̤ʴɀˉɧɭ̝�ɀˉɧ�ɡ˝ˉɧ̸ɡ̯ɭɧ�ʽɀʓˉʴ͛�ʓˉ��ÛĊ�Юɭ��ɠ˝̝ʓʅʓˉɀʴ�ɀˉɧ˝̝�
æ˝̝̝ɭ̤�Û̯̝ɀʓ̯�R̤ʴɀˉɧɭ̝�Ûɡʎ˝ʴɀ̝̤�vɭɧɀʴ�͕ɀ̤�ɭ̤̯ɀɠʴʓ̤ʎɭɧ�ɠ͛�̯ʎɭ�"˝̸ˉɡʓʴ�ʓˉ�ৗ�̯˝�̝ɭрɭɡ̯�̯ʎɭ�
ʄ̸ʴʴ�̤ɡ˝̚ɭ�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�͔ɀʴ̸ɭ̤
Ñ̝˝ʄɭ̤̤˝̝�Ûʎɀ̝̚ʴɭ̤�ʓ̤�̝ɭˉ˝͕ˉɭɧ�ɀ̤�˝ˉɭ�˝ʄ�̯ʎɭ�͕˝̝ʴɧઑ̤�ʴɭɀɧʓˉʅ�ɭ͚̚ɭ̝̯̤�ʓˉ�͕ʓʴɧп̝ɭ�̤ɡʓɭˉɡɭ�

��̝̚˝̸ɧ�Ċɀʎʴɀɠ̸ʴ�!̸ˉɧʫɀʴ̸ˉʅ�ʽɀˉ�ʎɭ�ʎɀ̤�ʽɀɧɭ�˝̸̯̤̯ɀˉɧʓˉʅ�̝ɭ̤ɭɀ̝ɡʎ�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�̯ʎɀ̯�
ʎɀ͔ɭ�̸̤ɠ̤̯ɀˉ̯ʓ͔ɭʴ͛�ʓʽ̝̚˝͔ɭɧ�˝̸̝�̸ˉɧɭ̝̤̯ɀˉɧʓˉʅ�˝ʄ�п̝ɭ�͕ɭɀ̯ʎɭ ̝�ʄ̸ɭʴ�ʽ˝ʓ̸̤̯̝ɭ�ʽ˝ɧɭʴʴʓˉʅ�
͕ʓʴɧп̝ɭ�̝ ʓ̤ʯ�ɀ̤̤ɭ̤̤ʽɭˉ̯�п̝ɭпʅʎ̯ɭ̝�̤ ɀʄɭ̯ ͛�ɧ͛ˉɀʽʓɡ�п̝ɭ�ɠɭʎɀ͔ʓ˝̸ ̝�п̝ɭɀ̯ʽ˝̤̚ʎɭ̝ɭ�ʓˉ̯ɭ̝ɀɡ-
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̯ʓ˝ˉ̤�ɀˉɧ�ɭ͚̯̝ɭʽɭ�͕ʓʴɧп̝ɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�Mʓ̤�̚ɀ̝ɀɧʓʅʽ̤ʎʓоʓˉʅ�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�ɀ̝ɭ�͕ʓɧɭʴ͛�
ɀɡʯˉ˝͕ʴɭɧʅɭɧ�ɀ̤�ʴɭɀɧʓˉʅ�ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴ�̯ʎ˝̸ʅʎ̯�˝ˉ�ʎ˝͕�̯ʎɭ�̝̚˝ɠʴɭʽ�˝ʄ�͕ʓʴɧп̝ɭ̤�̤ʎ˝̸ʴɧ�ɠɭ�
ɀ̝̚̚˝ɀɡʎɭɧ�ɀ̝˝̸ˉɧ�̯ʎɭ�͕˝̝ʴɧ�ɀˉɧ�̸ˉɧɭ̝�ʎʓ̤�ʴɭɀɧɭ̝̤ʎʓ̚�̯ʎɭ�!̸̤ʎп̝ɭ�Ôɭ̤ɭɀ̝ɡʎ�E̝˝̸̚�ɀ̯�
í�ÛĊ�ʎɀ̤�ɭʽɭ̝ʅɭɧ�ɀ̤�ɀ�ʅʴ˝ɠɀʴ�ʴɭɀɧɭ̝�ʓˉ�̯ʎɭ�ʓˉ̯ɭ̝ɧʓ̤ɡʓ̚ʴʓˉɀ̝͛�пɭʴɧ�˝ʄ�͕ʓʴɧп̝ɭ�̤ɡʓɭˉɡɭ

2024 RSNSW Edgeworth David Medal
Professor Yansong Shen
Юɭ�.ɧʅɭ͕˝̝̯ʎ�(ɀ͔ʓɧ�vɭɧɀʴ�ʓ̤�ɀ͕ɀ̝ɧɭɧ�ʄ˝̝�̯ʎɭ�ʽ˝̤̯�ʽɭ̝ʓ̯˝̝ʓ˝̸̤�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�̯˝�ʯˉ˝͕ʴ-
ɭɧʅɭ�ɀˉɧ�̤˝ɡʓɭ̯͛�ʓˉ��̸̤̯̝ɀʴʓɀ�˝̝�ʓ̯̤�̯ɭ̝̝ʓ̯˝̝ʓɭ̤�ɡ˝ˉɧ̸ɡ̯ɭɧ�ʽɀʓˉʴ͛�ʓˉ��ÛĊ�ɠ͛�ɀˉ�ʓˉɧʓ͔ʓɧ̸ɀʴ�
͕ʎ˝�ʓ̤�ʄ̝˝ʽ�ં�͛ɭɀ̝̤�̚˝̤̯Ñʎ(�˝̝�ɭΌ̸ʓ͔ɀʴɭˉ̯�˝ˉ��fɀˉ̸ɀ̝͛�˝ʄ�̯ʎɭ�͛ɭɀ̝�˝ʄ�̯ʎɭ�ɀ͕ɀ̝ɧ�Юɭ�
.ɧʅɭ͕˝̝̯ʎ�(ɀ͔ʓɧ�vɭɧɀʴ�͕ɀ̤�ɭ̤̯ɀɠʴʓ̤ʎɭɧ�ɠ͛�"˝̸ˉɡʓʴ�ʓˉ�ঢ়ৗ�ʓˉ�ʎ˝ˉ˝̸̝�˝ʄ�Ûʓ̝�æ�Ċ�.ɧʅɭ-
͕˝̝̯ʎ�(ɀ͔ʓɧ�DÔÛ�͕ ʎ˝�ɡ˝ʽ̚ʓʴɭɧ�̯ ʎɭ�п̝̤̯�ɡ˝ʽ̝̚ɭʎɭˉ̤ʓ͔ɭ�̝ ɭɡ˝̝ɧ�̋ ʄ�̯ ʎɭ�ʅɭ˝ʴ˝ʅ͛�̋ ʄ��̸̤̯̝ɀʴʓɀ�
ɀˉɧ�ʄ˝ʴʴ˝͕ʓˉʅ�ɀ�ɧ˝ˉɀ̯ʓ˝ˉ�ʽɀɧɭ�ɠ͛�Mɭˉ̝͛�Dɭ̝ɧʓˉɀˉɧ�Mɀʴʴ˝̝ɀˉ�̯˝�ɡɭʴɭɠ̝ɀ̯ɭ�ʎʓ̤��͛ɭɀ̝̤�ɀ̤�
ɀ�ʽɭʽɠɭ̝�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯ ͛�R̯�ʎɀ̤�ɠɭɭˉ�̚ɭ̝ʓ˝ɧʓɡɀʴʴ͛�ɀ͕ɀ̝ɧɭɧ�̤ʓˉɡɭ�ঢ়ড়�Rˉ�ৗ�̯ʎɭ�"˝̸ˉɡʓʴ�
ɧɭ̯ɭ̝ʽʓˉɭɧ�̯˝�ɀ͕ɀ̝ɧ�ʓ̯�ɀˉˉ̸ɀʴʴ ͛
Юɭ�ʽɀ̤̤�ɧɭ̚ʴ˝͛ʽɭˉ̯�˝ʄ�̚ʎ˝̯˝͔˝ʴ̯ɀʓɡ�̤˝ʴɀ̝�̚ɀˉɭʴ̤�̚ʴɀ̤͛�ɀ�͔ʓ̯ɀʴ�̝˝ʴɭ�ʓˉ��̸̤̯̝ɀʴʓɀઑ̤�ʽɭɭ̯-

ʓˉʅ�̯ʎɭ��ɭ̯�Ěɭ̝˝��̯ɀ̝ʅɭ̯̤�Rʽ̚˝̝̯ɀˉ̯ʴ ͛�ɀ̯�̯ʎɭ�ɭˉɧ�˝ʄ�̯ʎɭʓ̝�ʴʓʄɭ�̯ʎɭ̤ɭ�̚ɀˉɭʴ̤�ʽ̸̤̯�ɠɭ�
̝ɭɡ͛ɡʴɭɧ�̯˝�ɭˉɀɠʴɭ�ʅɭˉ̸ʓˉɭ�ʴʓʄɭɡ͛ɡʴɭ��ɭ̯Ěɭ̝˝�ɀˉɧ�̯˝�ʽɭɭ̯��̸̤̯̝ɀʴʓɀઑ̤�Ċɀ̤̯ɭ��ɡ̯ʓ˝ˉ�Ñʴɀˉ�
íˉʄ˝̸̝̯ˉɀ̯ɭʴ ͛�ɡ̸̝̝ɭˉ̯�̚ʎ˝̯˝͔˝ʴ̯ɀʓɡ�̤˝ʴɀ̝̚ɀˉɭʴ�̝ɭɡ͛ɡʴʓˉʅ�ɡ˝ˉ̤ʓ̤̯̤�˝ʄ�̤ʓʽ̚ʴ͛�̤̯̝ʓ̚̚ʓˉʅ�̯ʎɭ�
ɀʴ̸ʽʓˉʓ̸ʽ�ʄ̝ɀʽɭ̤�ɀˉɧ�̤ɭˉɧʓˉʅ�̯ʎɭ�̝ɭ̤̯�̯˝�ʴɀˉɧпʴʴ�Rˉ�ɀˉ��̸̤̯̝ɀʴʓɀˉ�п̝̤̯�ɀˉɧ�ʓˉ̤̚ʓ̝ɭɧ�ɠ͛�
ʽɭ̯ɀʴʴ̸̝ʅ͛�ɭˉʅʓˉɭɭ̝ʓˉʅ�Ñ̝˝ʄɭ̤̤˝̝�Ûʎɭˉ�ʎɀ̤�ɧɭ͔ɭʴ˝̚ɭɧ�ɀ�̸̤̤̯ɀʓˉɀɠʴɭ�ʄ̸ʴʴʴ˝˝̚�̤̤̯͛ɭʽ�ʄ˝̝�
ɭˉɧ˝ʄʴʓʄɭ�̤˝ʴɀ̝�̚ɀˉɭʴ̤�Юʓ̤�ɭˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴʴ͛ʄ̝ʓɭˉɧʴ͛�̝ɭɡ͛ɡʴʓˉʅ�̝̚˝ɡɭ̤̤�ˉ˝̯�˝ˉʴ͛�ɧʓ͔ɭ̝̯̤�
͕ɀ̤̯ɭ�ʄ̝˝ʽ�ʴɀˉɧпʴʴ�ɠ̸̯�ɀʴ̤˝�̝̚˝͔ʓɧɭ̤�ʽɀ̯ɭ̝ʓɀʴ̤�ʄ˝̝�ˉɭ͕�̤˝ʴɀ̝�̚ɀˉɭʴ�ʽɀˉ̸ʄɀɡ̸̯̝ʓˉʅ

2024 RSNSW Ida Browne Early Career Medal
Dr Xuan Li
Юɭ�Rɧɀ�!̝˝͕ˉɭ�.ɀ̝ʴ͛�"ɀ̝ɭɭ̝��͕ɀ̝ɧ�̝ɭɡ˝ʅˉʓ̤ɭ̤�̯ʎɭ�ʽ˝̤̯�ʽɭ̝ʓ̯˝̝ʓ˝̸̤�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�̯˝�
ʯˉ˝͕ʴɭɧʅɭ�ɀˉɧ�̤˝ɡʓɭ̯͛�ʓˉ��̸̤̯̝ɀʴʓɀ�˝̝�ʓ̯̤�̯ɭ̝̝ʓ̯˝̝ʓɭ̤�ɠ͛�ɀˉ�ʓˉɧʓ͔ʓɧ̸ɀʴ�ʄ̝˝ʽ�ં�͛ɭɀ̝̤�̚˝̤̯
Ñʎ(�̋ ̝�ɭΌ̸ʓ͔ɀʴɭˉ̯�̋ ˉ��fɀˉ̸ɀ̝͛�̋ ʄ�̯ ʎɭ�͛ ɭɀ̝�̋ ʄ�̯ ʎɭ�ɀ͕ɀ̝ɧ�ɀˉɧ�ɡ˝ˉɧ̸ɡ̯ɭɧ�̔ ɀʓˉʴ͛�ʓˉ��ÛĊ�Юɭ�
Rɧɀ�!̝˝͕ˉɭ�vɭɧɀʴ�͕ɀ̤�ɭ̤̯ɀɠʴʓ̤ʎɭɧ�ɠ͛�̯ʎɭ�"˝̸ˉɡʓʴ�ʓˉ�ৗ�ʓˉ�ʎ˝ˉ˝̸̝�˝ʄ�Rɧɀ�!̝˝͕ˉɭ�(Ûɡ�ɀ�
̚ɀʴɀɭ˝ˉ̯˝ʴ˝ʅʓ̤̯�ɀˉɧ�̯ʎɭ�п̝̤̯�͕˝ʽɀˉ�Ñ̝ɭ̤ʓɧɭˉ̯�˝ʄ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��ÛĊ�͕ʎ˝�̤ɭ̝͔ɭɧ�
ʄ̝˝ʽ�ঢ়ৗંঢ়

Dr Li� ʓ̤�ɀ�ʴɭɀɧʓˉʅ�пʅ̸̝ɭ�ʓˉ�ɭˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ�ɭˉʅʓˉɭɭ̝ʓˉʅ�̝ɭˉ˝͕ˉɭɧ�ʄ˝̝�ʎɭ̝�ʓˉˉ˝͔ɀ̯ʓ͔ɭ�
͕˝̝ʯ�ʓˉ�ɡ˝̝̝˝̤ʓ˝ˉ�ʽʓ̯ʓʅɀ̯ʓ˝ˉ�͕ɀ̤̯ɭ͕ɀ̯ɭ̝ɠɀ̤ɭɧ�ʓˉʄɭɡ̯ʓ˝̸̤�ɧʓ̤ɭɀ̤ɭ�̸̤̝͔ɭʓʴʴɀˉɡɭ�ɀˉɧ�ɭˉɭ̝ʅ͛
ɭдɡʓɭˉ̯�͕ɀ̤̯ɭ͕ɀ̯ɭ̝�̯̝ɭɀ̯ʽɭˉ̯�Mɭ̝�ɡ˝̝̝˝̤ʓ˝ˉ̝ɭ̤ʓ̤̯ɀˉ̯�ɡ˝ˉɡ̝ɭ̯ɭ�ɭ͚̯ɭˉɧ̤�̤ɭ͕ɭ̝�ʴʓʄɭ̤̚ɀˉ�
ɠ͛��̝ɭɧ̸ɡʓˉʅ�ɡ˝̤̯̤�ɀˉɧ�ʽɀʓˉ̯ɭˉɀˉɡɭ�ˉɭɭɧ̤�͕ʎʓʴɭ�ɧɭʴʓ͔ɭ̝ʓˉʅ�̸̤ɠ̤̯ɀˉ̯ʓɀʴ�ɭɡ˝ˉ˝ʽʓɡ�ɀˉɧ�
ɭˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ�ɠɭˉɭп̯̤�Ûʎɭ�͕ɀ̤�ɀˉ�ɭɀ̝ʴ͛�ɡ˝ˉ̯̝ʓɠ̸̯˝̝�̯˝�͕ɀ̤̯ɭ͕ɀ̯ɭ̝ɠɀ̤ɭɧ�"�ĉR(ঢ়�̸̤̝-
͔ɭʓʴʴɀˉɡɭ�ɧɭʽ˝ˉ̤̯̝ɀ̯ʓˉʅ�ʓ̯̤�̝ɭʴʓɀɠʓʴʓ̯͛�ɀˉɧ�ɭ̤̯ɀɠʴʓ̤ʎʓˉʅ�̯ʎɭ�͕˝̝ʴɧઑ̤�п̝̤̯�ɀɡɡ̸̝ɀ̯ɭ�̝̚ɭɧʓɡ̯ʓ͔ɭ�
̤̤̯͛ɭʽ�ʄ˝̝�ʓˉʄɭɡ̯ʓ˝ˉ�ɀˉɧ�ʎ˝̤̚ʓ̯ɀʴʓ̤ɀ̯ʓ˝ˉ�̝ɀ̯ɭ̤�̸̤̝̚ɀ̤̤ʓˉʅ�ɭ͚ʓ̤̯ʓˉʅ�ʽ˝ɧɭʴ̤�ʓˉ�ʴɭɀɧ�̯ʓʽɭ�ɀˉɧ�
̝̚ɭɡʓ̤ʓ˝ˉ��ɧɧʓ̯ʓ˝ˉɀʴʴ ͛�̤ʎɭ�ʎɀ̤�̚ʓ˝ˉɭɭ̝ɭɧ�͕ɀ̤̯ɭɧ̝ʓ͔ɭˉ�̯ɭɡʎˉ˝ʴ˝ʅʓɭ̤�̯ʎɀ̯�ɭˉʎɀˉɡɭ�ɭˉɭ̝ʅ͛�
̝ɭɡ˝͔ɭ̝͛�ʓˉ�͕ɀ̤̯ɭ͕ɀ̯ɭ̝�̯̝ɭɀ̯ʽɭˉ̯�̤ʓʅˉʓпɡɀˉ̯ʴ͛�ɠɭˉɭп̯ʓˉʅ�͕ɀ̯ɭ̝�̸̯ʓʴʓ̯ʓɭ̤�(̝�mʓઑ̤�̝ɭ̤ɭɀ̝ɡʎ�
ʎɀ̤�ɠɭɭˉ�͕ʓɧɭʴ͛�̯ɭ̤̯ɭɧ�ɠ͛�͕ɀ̯ɭ̝�ʓˉɧ̸̤̯̝ʓɭ̤�ɀˉɧ�̝ɭɡ˝ʅˉʓ̤ɭɧ�ɠ͛�ʅʴ˝ɠɀʴ�˝̝ʅɀˉʓͥɀ̯ʓ˝ˉ̤�!ɭ͛˝ˉɧ�
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ʎɭ̝�̝ɭ̤ɭɀ̝ɡʎ�(̝�mʓ�ʓ̤�ɀɡ̯ʓ͔ɭʴ͛�ʓˉ͔˝ʴ͔ɭɧ�ʓˉ�ʽɭˉ̯˝̝ʓˉʅ�ɀˉɧ�˝̸̯̝ɭɀɡʎ�̝ɭʅ̸ʴɀ̝ʴ͛�̝̚ɭ̤ɭˉ̯ʓˉʅ�ɀ̯�
ʓˉɧ̸̤̯̝͛�ɭ͔ɭˉ̯̤�ɀˉɧ�ʓˉ̤̚ʓ̝ʓˉʅ�̯ ʎɭ�̄ ɭ͚̯�ʅɭˉɭ̝ɀ̯ʓ˝ˉ�̋ ʄ�̤ ɡʓɭˉ̯ʓ̤̯̤�Mɭ̝�̝ ɭʽɀ̝ʯɀɠʴɭ�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�
ʎɀ͔ɭ�ɭɀ̝ˉɭɧ�ʎɭ̝�ˉ̸ʽɭ̝˝̸̤�ɀ͕ɀ̝ɧ̤�̸̤ɡʎ�ɀ̤�̯ʎɭ��̸̤̯̝ɀʴʓɀˉ��ɡɀɧɭʽ͛�˝ʄ�Ûɡʓɭˉɡɭ��͕ɀ̝ɧ�ɀˉɧ�
̯ʎɭ�.̸̝ɭʯɀ�Ñ̝ʓͥɭ�ʄ˝̝�.ˉ͔ʓ̝˝ˉʽɭˉ̯ɀʴ�Ôɭ̤ɭɀ̝ɡʎ��̤�̯ʎɭ�̤˝ʴɭʴɭɀɧ�"R�̤ʎɭ�ʎɀ̤�̤ɭɡ̸̝ɭɧ�˝͔ɭ̝��
ʽʓʴʴʓ˝ˉ�ʓˉ�̝ ɭ̤ɭɀ̝ɡʎ�ʄ̸ˉɧʓˉʅ�̤ ̸ɡʎ�ɀ̤�̯ ʎɭ��Ô"�(."Ô��Dɭʴʴ˝͕̤ʎʓ̚�ɀˉɧ�̯ ʎɭ�íæÛ�"ʎɀˉɡɭʴʴ˝̝ઑ̤�
Dɭʴʴ˝͕̤ʎʓ̚�Mɭ̝�͕ ˝̝ʯ�ʎɀ̤�ɠɭɭˉ�ʄɭɀ̸̯̝ɭɧ�ʓˉ�̋ ͔ɭ̝��̔ ɭɧʓɀ�̋ ̸̯ʴɭ̯̤�ʓˉɡʴ̸ɧʓˉʅ�̔ ɀʫ˝̝�̄ ɭ̯͕˝̝ʯ̤�
̸̤ɡʎ�ɀ̤�D˝͚ড়�ੲ�íੳ�ɀˉɧ��!"�ੲíÛੳ

Five Discipline Awards and Medals

2024 RSNSW Pollock Award and Lectureship in the Physical Sciences and 
Mathematics
Professor Nalini Joshi AO FAA FRSN FaustMS
�͕ɀ̝ɧɭɧ�ʄ˝̝�ɧʓ̤̯ʓˉʅ̸ʓ̤ʎɭɧ�̝ɭ̤ɭɀ̝ɡʎ�ʓˉ�ɀˉ͛�ɀ̝ɭɀ�˝ʄ�̯ʎɭ�Ñʎ̤͛ʓɡɀʴ�Ûɡʓɭˉɡɭ̤�ɀˉɧ�vɀ̯ʎɭʽɀ̯ʓɡ̤�
ɭ͚ɡʴ̸ɧʓˉʅ�̯ ʎɭ�"ʎɭʽʓɡɀʴ�ɀˉɧ�.ɀ̝̯ʎ�Ûɡʓɭˉɡɭ̤�ɡ˝ˉɧ̸ɡ̯ɭɧ�̔ ɀʓˉʴ͛�ʓˉ��ÛĊ�Юɭ�Ñ˝ʴʴ˝ɡʯ�vɭʽ˝̝ʓɀʴ�
mɭɡ̸̯̝ɭ̤ʎʓ̚�͕ ɀ̤�п̝̤̯�ɀ͕ɀ̝ɧɭɧ�ʓˉ�ঢ়ঢ়�̤ ̚˝ˉ̤˝̝ɭɧ�ɠ͛�̯ ʎɭ�íˉʓ͔ɭ̝̤ʓ̯͛�̋ ʄ�Û͛ɧˉɭ͛�ɀˉɧ�̯ ʎɭ�Û˝ɡʓɭ̯ ͛�
ʓˉ�̔ ɭʽ˝̝͛�̋ ʄ�f��Ñ˝ʴʴ˝ɡʯ�Ñ̝˝ʄɭ̤̤˝̝�̋ ʄ�Ñʎ̤͛ʓɡ̤�ɀ̯�̯ ʎɭ�íˉʓ͔ɭ̝̤ʓ̯͛�̋ ʄ�Û͛ɧˉɭ͛�ੲড়ঢ়ঢ়ંঢ়ੳ�ɀˉɧ�
ɀ�ʽɭʽɠɭ̝�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯͛�ʄ˝̝�ৗ�͛ɭɀ̝̤�Rˉ�ৗ�̯ʎɭ�"˝̸ˉɡʓʴ�ɧɭ̤ʓʅˉɀ̯ɭɧ�ʓ̯�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�
˝ʄ��ÛĊ�Ñ˝ʴʴ˝ɡʯ��͕ɀ̝ɧ�ɀˉɧ�mɭɡ̸̯̝ɭ̤ʎʓ̚
Ñ̝˝ʄɭ̤̤˝̝�f˝̤ʎʓ�ʎɀ̤�ʽɀɧɭ�ʅ̝˝̸ˉɧɠ̝ɭɀʯʓˉʅ�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�̯˝�ʽɀ̯ʎɭʽɀ̯ʓɡɀʴ�ʽ˝ɧɭʴʴʓˉʅ�˝ʄ�

ˉ˝ˉʴʓˉɭɀ̝�̤̤̯͛ɭʽ̤�̚ɀ̝̯ʓɡ̸ʴɀ̝ʴ ͛� ʓˉˉ˝͔ɀ̯ʓ͔ɭ�ʽɭ̯ʎ˝ɧ̤�ʓˉ͔˝ʴ͔ʓˉʅ�̯̝ɀˉ̤ɡɭˉɧɭˉ̯ɀʴ�ʄ̸ˉɡ̯ʓ˝ˉ̤�
ɀˉɧ�Ñɀʓˉʴɭ͔ɱ�ɭΌ̸ɀ̯ʓ˝ˉ̤�Mɭ̝�̝ɭ̤ɭɀ̝ɡʎ�ɡʴɀ̝ʓпɭ̤�ɡ˝ʽ̚ʴɭ͚�ɠɭʎɀ͔ʓ˝̸̝̤�ɀɡ̝˝̤̤�͔ɀ̝ʓ˝̸̤�̤ɡɀʴɭ̤�
̤ʓʅˉʓпɡɀˉ̯ʴ͛�ʓʽ̚ɀɡ̯ʓˉʅ�р̸ʓɧ�ɧ͛ˉɀʽʓɡ̤�ˉ˝ˉʴʓˉɭɀ̝�˝̯̚ʓɡ̤�ɀˉɧ�ʴɀ̯̯ʓɡɭ�̯ʎɭ˝̝ ͛�Ôɭɡ˝ʅˉʓ̤ɭɧ�
ˉɀ̯ʓ˝ˉɀʴʴ͛�ɀˉɧ�ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴʴ ͛�̤ʎɭ�ʓ̤�ɀˉ��дɡɭ̝�˝ʄ�̯ʎɭ��̝ɧɭ̝�˝ʄ��̸̤̯̝ɀʴʓɀ�ɀˉɧ�ʎɀ̤�̝ɭɡɭʓ͔ɭɧ�
ʽ̸ʴ̯ʓ̚ʴɭ�̝̚ɭ̤̯ʓʅʓ˝̸̤�ɀ͕ɀ̝ɧ̤�ʓˉɡʴ̸ɧʓˉʅ�̯ʎɭ�Eɭ˝̝ʅɭ�Ûͥɭʯɭ̝ɭ̤�vɭɧɀʴ�Ûʎɭ�ʎɀ̤�̸̤̚ɭ̝͔ʓ̤ɭɧ�ড়�
Ñʎ(�̸̤̯ɧɭˉ̯̤�ɀˉɧ�ʅ̸ʓɧɭɧ�˝͔ɭ̝�ৗ�ɭɀ̝ʴ͛ɡɀ̝ɭɭ̝�̝ɭ̤ɭɀ̝ɡʎɭ̝̤�ʄ̝˝ʽ�ɀɡ̝˝̤̤�̯ʎɭ�͕˝̝ʴɧ�ɭɀ̝ˉʓˉʅ�
̯ʎɭ�.̸̝ɭʯɀ�Ñ̝ʓͥɭ�ʄ˝̝�ʎɭ̝�ɡ˝ʽʽʓ̯ʽɭˉ̯�̯ ˝�̔ ɭˉ̯˝̝ʓˉʅ�f˝̤ʎʓ�ɀʴ̤˝�ʄ˝̸ˉɧɭɧ�̯ ʎɭ�Û�E.�ʓˉʓ̯ʓɀ̯ʓ͔ɭ�
̝̚˝ʽ˝̯ʓˉʅ�ʅɭˉɧɭ̝�ɧʓ͔ɭ̝̤ʓ̯͛�ʓˉ�Ûæ.v�пɭʴɧ̤

2024 RSNSW Interdisciplinary Award
Professor Katherine Boydell FASSA
�͕ɀ̝ɧɭɧ�ʄ˝̝�ɧʓ̤̯ʓˉʅ̸ʓ̤ʎɭɧ�̝ɭ̤ɭɀ̝ɡʎ�͕ʎʓɡʎ�̤̚ɀˉ̤�ɀɡ̝˝̤̤�ɧʓ̤ɡʓ̚ʴʓˉɭ̤�ɡ˝ˉɧ̸ɡ̯ɭɧ�ʽɀʓˉʴ͛�ʓˉ�
�ÛĊ�"˝̸ˉɡʓʴ�ɭ̤̯ɀɠʴʓ̤ʎɭɧ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��ÛĊ�Rˉ̯ɭ̝ɧʓ̤ɡʓ̚ʴʓˉɀ̝͛��͕ɀ̝ɧ�ʓˉ�ৗ�̯˝�
̝ɭрɭɡ̯�̯ʎɭ�ʄ̸ʴʴ�̤ɡ˝̚ɭ�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�ʄ˝̸ˉɧʓˉʅ�͔ɀʴ̸ɭ̤
Ñ̝˝ʄɭ̤̤˝̝�!˝͛ɧɭʴʴ� ʓ̤�ɀˉ�ʓˉ̯ɭ̝ˉɀ̯ʓ˝ˉɀʴʴ͛�̝ɭɡ˝ʅˉʓ̤ɭɧ�ʴɭɀɧɭ̝� ʓˉ�Ό̸ɀʴʓ̯ɀ̯ʓ͔ɭ� ʓˉΌ̸ʓ̝͛�ɀˉɧ�

ɀ̝̯̤ɠɀ̤ɭɧ�ʯˉ˝͕ʴɭɧʅɭ�̯̝ɀˉ̤ʴɀ̯ʓ˝ˉ�ʓˉ�ʽɭ̯ɀʴ�ʎɭɀʴ̯ʎ�ɀˉɧ�̤˝ɡʓɀʴ�ɡɀ̝ɭ�Ûʎɭ�ʎɀ̤�ɀ�ʴ˝ˉʅ̤̯ɀˉɧʓˉʅ�
̸̤ɡɡɭ̤̤ʄ̸ʴ�ʎʓ̤̯˝̝͛�ʓˉ�̯ʎɭ�ɧɭ͔ɭʴ˝̚ʽɭˉ̯�˝ʄ�ʓˉˉ˝͔ɀ̯ʓ͔ɭ�ʽɭ̯ʎ˝ɧ˝ʴ˝ʅʓɡɀʴ�ɀ̝̚̚˝ɀɡʎɭ̤�̯˝�ɡ̝ɭɀ̯ɭ�
ʯˉ˝͕ʴɭɧʅɭ�ɀˉɧ�̯̝ɀˉ̤ʴɀ̯ɭ�ɭʽ̚ʓ̝ʓɡɀʴ�̝ɭ̤ɭɀ̝ɡʎ�̸̤ʓˉʅ�ɀ̝̯̤ɠɀ̤ɭɧ�ʽɭ̯ʎ˝ɧ̤��̤�̯ʎɭ�ʄ˝̸ˉɧɭ̝�ɀˉɧ�
ʴɭɀɧ�˝ʄ�̯ʎɭ��̝̯̤ɠɀ̤ɭɧ�iˉ˝͕ʴɭɧʅɭ�æ̝ɀˉ̤ʴɀ̯ʓ˝ˉ�mɀɠ�̤ʎɭ�ʎɀ̤�ɧɭ͔ɭʴ˝̚ɭɧ�ɀ�ɡ˝˝̝ɧʓˉɀ̯ɭɧ�̤̯̝ɀ̯-
ɭʅ͛�̯˝�̯̝ɀˉ̤ʄ˝̝ʽ�ɡ˝ˉ̸̤ʽɭ̝�̚ɀ̝̯ʓɡʓ̚ɀ̯ʓ˝ˉ�ʓˉ�ʽɭˉ̯ɀʴ�ʎɭɀʴ̯ʎ�̝ɭ̤ɭɀ̝ɡʎ�ɧ̝ɀ͕ʓˉʅ�˝ˉ�̯ʎɭ�ɀ̝̯̤�̯˝�
ɡ˝ʽʽ̸ˉʓɡɀ̯ɭ�̚ ̸ɠʴʓɡ�ɀ͕ɀ̝ɭˉɭ̤̤�̋ ʄ�̔ ɭˉ̯ɀʴ�ʎɭɀʴ̯ʎ�ɧɭɡ̝ɭɀ̤ʓˉʅ�̤ ̯ʓʅʽɀ�ɭ͚̚ɀˉɧʓˉʅ�̯ ʎɭ�̝ ɭ̤ɭɀ̝ɡʎ�
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ɠɀ̤ɭ�ɀˉɧ�ɡ̝ɭɀ̯ʓˉʅ�ʅʴ˝ɠɀʴ�̚ɀ̝̯ˉɭ̝̤ʎʓ̤̚�ʓˉ�ʓˉˉ˝͔ɀ̯ʓ͔ɭ�͕ʎ˝ʴɭ˝ʄɡ˝ʽʽ̸ˉʓ̯͛�ɀ̝̚̚˝ɀɡʎɭ̤�̯˝�
ʽɭˉ̯ɀʴ�ʎɭɀʴ̯ʎ�ɀˉɧ�͕ɭʴʴɠɭʓˉʅ

2024 RSNSW Award in the Humanities, Philosophy and Law
Scientia Professor Jane McAdam AO FASSA FAAL
�͕ɀ̝ɧɭɧ�ʄ˝̝�ɧʓ̤̯ʓˉʅ̸ʓ̤ʎɭɧ�̝ɭ̤ɭɀ̝ɡʎ�ʓˉ�ɀˉ͛�ɀ̝ɭɀ�˝ʄ�̯ʎɭ�M̸ʽɀˉʓ̯ʓɭ̤�Ñʎʓʴ˝̤˝̚ʎ͛�ɀˉɧ�mɀ ͕�
ɭ͚ɡʴ̸ɧʓˉʅ�̯ʎɭ�Mʓ̤̯˝̝͛�ɀˉɧ�Ñʎʓʴ˝̤˝̚ʎ͛�˝ʄ�Ûɡʓɭˉɡɭ�ɡ˝ˉɧ̸ɡ̯ɭɧ�ʽɀʓˉʴ͛�ʓˉ��ÛĊ�"˝̸ˉɡʓʴ�
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ʓˉ̯ɭ̝ɭ̤̯̤�ʓˉɡʴ̸ɧɭ�̚˝ʓˉ̯˝ʄɡɀ̝ɭ�ɠʓ˝̤ɭˉ̤ʓˉʅ�ɧɭ͔ʓɡɭ̤�"ÔRÛÑÔ�ɠʓ˝̤ɭˉ̤ʓˉʅ�ɧɭ͔ʓɡɭ̤�ɀˉɧ�ʓˉ�͔ʓ͔˝�
ɠʓ˝̤ɭˉ̤ʓˉʅ�ɧɭ͔ʓɡɭ̤�(̝�(ɭˉʅ�ʎɀ̤�̸̚ɠʴʓ̤ʎɭɧ�˝͔ɭ̝�ৗ�ʫ˝̸̝ˉɀʴ�ɀ̝̯ʓɡʴɭ̤�ʓˉɡʴ̸ɧʓˉʅ�ʓˉ�Nature Com-
munications�Rˉ�ɀɧɧʓ̯ʓ˝ˉ�ʎɭ�ʎɀ̤�̤ ɭɡ̸̝ɭɧ�̋ ͔ɭ̝�ʽ�ʓˉ�̝ ɭ̤ɭɀ̝ɡʎ�ʅ̝ɀˉ̯̤�Mʓ̤�ɠʓ˝̤ɭˉ̤˝̝�̝ ɭ̤ɭɀ̝ɡʎ�
ʎɀ̤�ɠɭɭˉ�͕ɭʴʴ�̝ɭɡ˝ʅˉʓ̤ɭɧ�ɠ͛�ʓˉɧ̸̤̯̝ ͛�ʴɭɀɧʓˉʅ�̯˝�ɀ�̤̯ɀ̸̝̯̚�ɡ˝ʽ̚ɀˉ͛�ੲ"ɀ̤ɠʓ˝�Ñ̯͛�m̯ɧੳ

Dr Matthews�ʓ̤�(ɭ̸̯͛̚�æɭɀʽ�mɭɀɧɭ̝�̋ ʄ�̯ ʎɭ�D̸̸̯̝ɭ�Ôɭɭʄ̤�E̝˝̸̚�ɀ̯�̯ ʎɭ�íˉʓ͔ɭ̝̤ʓ̯͛�̋ �æɭɡʎ-
ˉ˝ʴ˝ʅ͛�Û͛ɧˉɭ ͛�Mɭ̝�̝ɭ̤ɭɀ̝ɡʎ�ʎɀ̤�̯̝ɀˉ̤ʄ˝̝ʽɭɧ�˝̸̝�̸ˉɧɭ̝̤̯ɀˉɧʓˉʅ�˝ʄ�ɡ˝̝ɀʴ�ˉ̸̯̝ʓ̯ʓ˝ˉ�ɀˉɧ�̯ʎɭ�
̚ʎ̤͛ʓ˝ʴ˝ʅ͛�˝ʄ�ɡ˝̝ɀʴ̤�ʓˉ��ÛĊ�͔ʓ̯ɀʴ�ʄ˝̝�ʴ˝ɡɀʴ�̚˝ʴʓɡ ͛�"˝ʴʴɀɠ˝̝ɀ̯ʓˉʅ�͕ʓ̯ʎ�æ̝ɀɧʓ̯ʓ˝ˉɀʴ��͕ˉɭ̝̤�
̤ʎɭ�ɧɭ͔ɭʴ˝̤̚�̝̚ɀɡ̯ʓɡɀʴ�̤˝ʴ̸̯ʓ˝ˉ̤�̯˝�ɡ˝̝ɀʴ�ɭɡ˝̤̤̯͛ɭʽ�ɡʎɀʴʴɭˉʅɭ̤�Ċʓ̯ʎ�ʽ˝̝ɭ�̯ʎɀˉ��ʓˉ͔ʓ̯ɭɧ�
̝̚ɭ̤ɭˉ̯ɀ̯ʓ˝ˉ̤�ɀˉɧ��ɀ͕ɀ̝ɧ̤�̸̤ɡʎ�ɀ̤�̯ʎɭ�ৗ��ÛĊ�æɀʴʴ�Ñ˝͛̚̚��͕ɀ̝ɧ�ʎɭ̝�ʅʴ˝ɠɀʴ�ʓʽ̚ɀɡ̯�ʓ̤�
ɡʴɭɀ ̝�fɭˉ�ʎɀ̤�̸̚ɠʴʓ̤ʎɭɧ�ৗ�̚ɀ̚ɭ̝̤�ੲhʓˉɧɭ͚�ੳ�ɀˉɧ�̤ɭɡ̸̝ɭɧ�ৗ�ʅ̝ɀˉ̯̤�ɭ͚ɡɭɭɧʓˉʅ�ৗʽ�Mɭ̝�
ɡ˝ʽʽʓ̯ʽɭˉ̯�̯˝�̤ɡʓɭˉɡɭ�ɡ˝ʽʽ̸ˉʓɡɀ̯ʓ˝ˉ�ɀˉɧ�ʽɭˉ̯˝̝ʓˉʅ�͕ɀ̤�̝ɭɡ˝ʅˉʓ̤ɭɧ�ɠ͛�̯ʎɭ��Ûɡʓɭˉɡɭ�
æɭɡʎˉ˝ʴ˝ʅ͛��̸̤̯̝ɀʴʓɀ�Û̸̚ɭ̝̤̯ɀ̝̤�˝ʄ�Ûæ.v�̝̚˝ʅ̝ɀʽ
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Ю̝ɭɭ��ÔÛ�ÛĊ�!ʓɡɭˉ̯ɭˉˉʓɀʴ�Ñ˝̤̯ʅ̝ɀɧ̸ɀ̯ɭ�Ûɡʎ˝ʴɀ̝̤ʎʓ̤̚
Юɭ�ÔÛ�ÛĊ�!ʓɡɭˉ̯ɭˉˉʓɀʴ�Ñ˝̤̯ʅ̝ɀɧ̸ɀ̯ɭ�Ûɡʎ˝ʴɀ̝̤ʎʓ̤̚�ɀ̝ɭ�ɀ͕ɀ̝ɧɭɧ�ɭɀɡʎ�͛ɭɀ̝�̯˝�̝ɭɡ˝ʅˉʓ̤ɭ�
˝̸̯̤̯ɀˉɧʓˉʅ�ɀɡʎʓɭ͔ɭʽɭˉ̯̤�ɠ͛�͛ ˝̸ˉʅ�̝ ɭ̤ɭɀ̝ɡʎɭ̝̤�ʓˉ�ɀˉ͛�ɀɡɀɧɭʽʓɡ�пɭʴɧ��̚̚ʴʓɡɀˉ̯̤�̔ ̸̤̯�ʎɀ͔ɭ�
ɡ˝ʽ̚ʴɭ̯ɭɧ�ɀˉ�̸ˉɧɭ̝ʅ̝ɀɧ̸ɀ̯ɭ�ɧɭʅ̝ɭɭ�͕ʓ̯ʎʓˉ��ÛĊ�˝̝�̯ʎɭ��"æ�ɀˉɧ�ʽ̸̤̯�˝ˉ��fɀˉ̸ɀ̝͛�˝ʄ�̯ʎɭ�
͛ɭɀ̝�˝ʄ�ˉ˝ʽʓˉɀ̯ʓ˝ˉ�ɠɭ�ɭˉ̝˝ʴʴɭɧ�ɀ̤�̝ɭ̤ɭɀ̝ɡʎ�̸̤̯ɧɭˉ̯̤�ʓˉ�̯ʎɭ�п̝̤̯�˝̝�̤ɭɡ˝ˉɧ�͛ɭɀ̝�˝ʄ�̯ʎɭʓ̝�п̝̤̯�
ʎʓʅʎɭ̝�ɧɭʅ̝ɭɭ�ɀ̯�ɀ�̸ˉʓ͔ɭ̝̤ʓ̯͛�˝̝�˝̯ʎɭ̝�̝ɭ̤ɭɀ̝ɡʎ�ʓˉ̤̯ʓ̸̯̯ʓ˝ˉ�ʓˉ��ÛĊ�˝̝�̯ʎɭ��"æ
D˝̝��̯ʎ̝ɭɭ�ÔÛ�ÛĊ�Ûɡʎ˝ʴɀ̝̤ʎʓ̤̚�ʎɀ͔ɭ�ɠɭɭˉ�ɀ͕ɀ̝ɧɭɧ

• f˝ɭʴ�Û͔ɭɧઃíˉʓ͔ɭ̝̤ʓ̯͛�˝ʄ�Û͛ɧˉɭ͛
• mʓˉ̜ʓˉʅ�æʓɀˉઃí�ÛĊ�Û͛ɧˉɭ͛
• v̸͛ɀˉʅ�mʓઃíˉʓ͔ɭ̝̤ʓ̯͛�˝ʄ�Û͛ɧˉɭ͛

Юɭ�̚ ɀ̚ɭ̝�ɠ͛�f˝ɭʴ�Û͔ɭɧ�Û�Û˝ˉʅ�Đ�"ʎɭˉ�m�Ěʎ˝̸�Ô�vʓˉɀ̤ʓɀˉ�ɀˉɧ�ď�Đʓ�vɀɡʎʓˉɭ�ɹ ɭɀ̝ˉ-
ʓˉʅ�ɀ̤̤ʓ̤̯ɭɧ�̯ ͕˝ɧʓʽɭˉ̤ʓ˝ˉɀʴ�ɠɭɀʽ̤̯ɭɭ̝ʓˉʅ�ʄ˝̝�ʓˉ̯ɭʅ̝ɀ̯ɭɧ�̋ ̯̚ʓɡɀʴ�̚ ʎɀ̤ɭɧ�ɀ̝̝ɀ̤͛એ�ੲOptics Com-
munications��ৗੳ�ʓˉ̯̝˝ɧ̸ɡɭ̤�̯ ʎɭ�п̝̤̯�̔ ɀɡʎʓˉɭʴɭɀ̝ˉʓˉʅɀ̤̤ʓ̤̯ɭɧ�̔ ɭ̯ʎ˝ɧ�ʄ˝̝�ɀɡʎʓɭ͔ʓˉʅ�
ʎʓʅʎ̝̚ɭɡʓ̤ʓ˝ˉ�(�ɠɭɀʽ̤̯ɭɭ̝ʓˉʅ�ʓˉ�˝̯̚ʓɡɀʴ�̚ʎɀ̤ɭɧ�ɀ̝̝ɀ̤͛�Юʓ̤�ʅ̝˝̸ˉɧɠ̝ɭɀʯʓˉʅ�ɀ̝̚̚˝ɀɡʎ�
ɧɭ̤ʓʅˉɭɧ�̯ ˝�̋ ͔ɭ̝ɡ˝ʽɭ�ʄɀɠ̝ʓɡɀ̯ʓ˝ˉ�ʓʽ̚ɭ̝ʄɭɡ̯ʓ˝ˉ̤�̯ ʎɭ̝ʽɀʴ�ɡ̝˝̤̤̯ɀʴʯ�ɀˉɧ�ɀʽɠʓɭˉ̯�̯ ɭʽ̚ɭ̝ɀ̸̯̝ɭ�
͔ɀ̝ʓɀ̯ʓ˝ˉ̤�͕ɀ̤�ɭ͚̚ɭ̝ʓʽɭˉ̯ɀʴʴ͛�͔ɀʴʓɧɀ̯ɭɧ�˝ˉ�ɀ�̤ʓʴʓɡ˝ˉ˝ˉʓˉ̸̤ʴɀ̯˝̝�ੲÛ�Rੳ�̚ʴɀ̯ʄ˝̝ʽ�Юɭ�̯ɭɡʎ-
ˉʓΌ̸ɭ�ɧɭʽ˝ˉ̤̯̝ɀ̯ɭ̤�̤ ʓʅˉʓпɡɀˉ̯�̚ ˝̯ɭˉ̯ʓɀʴ�ʄ˝̝�ɀ�͕ ʓɧɭ�̝ ɀˉʅɭ�̋ ʄ�ɀ̚̚ʴʓɡɀ̯ʓ˝ˉ̤�ʓˉɡʴ̸ɧʓˉʅ�mʓ(�Ô�
ʓʽɀʅʓˉʅ�ɀˉɧ�̤ɭˉ̤ʓˉʅ�̤̤̯͛ɭʽ̤�ʄ̝ɭɭ̤̚ɀɡɭ�˝̯̚ʓɡɀʴ�ɡ˝ʽʽ̸ˉʓɡɀ̯ʓ˝ˉ̤�ɀ̤�͕ɭʴʴ�ɀ̤�ɀ̸ʅʽɭˉ̯ɭɧ�ɀˉɧ�
͔ʓ̸̝̯ɀʴ�̝ɭɀʴʓ̯͛�̯ɭɡʎˉ˝ʴ˝ʅʓɭ̤
mɭ͔ɭ̝ɀʅʓˉʅ�ʎɭ̝�ɭ͚̯ɭˉ̤ʓ͔ɭ�ɭ͚̚ɭ̝̯ʓ̤ɭ�ʓˉ�̚˝ʴ͛ʽɭ̝�̤ɡʓɭˉɡɭ�ɀˉɧ�ɡ˝ʽ̸̯̚ɀ̯ʓ˝ˉɀʴ�ʽ˝ɧɭʴʴʓˉʅ�

ɀʴ˝ˉʅ̤ʓɧɭ�ʎɭ̝�ʓˉˉ˝͔ɀ̯ʓ͔ɭ�ɀ̝̚̚˝ɀɡʎ�̯˝�ˉɀˉ˝ʽɭɧʓɡʓˉɭ�mʓˉ̜ʓˉʅ�æʓɀˉ�ɧɭ͔ɭʴ˝̚ɭɧ�ɀ�ˉ˝͔ɭʴ�ɧ̸̝ʅ
ɧɭʴʓ͔ɭ̝͛�̤̤̯͛ɭʽ�̯ʎɀ̯�ɭˉʎɀˉɡɭ̤�̯ʎɭ�ɧɭʴʓ͔ɭ̝͛�˝ʄ�̯ʎɭ̝ɀ̚ɭ̸̯ʓɡ�ɧ̸̝ʅ̤�͕ʓ̯ʎ˝̸̯�̝ɭʴ͛ʓˉʅ�˝ˉ�˝̝ʅɀˉʓɡ�
̤˝ʴ͔ɭˉ̯̤�Юʓ̤�̤ ̸̤̯ɀʓˉɀɠʴɭ�̤ ̤̯͛ɭʽ�͕ ʎʓɡʎ�̸ ̤ɭ̤�̤ ̸ʅɀ̝̤�ɀˉɧ�ɀʽʓˉ˝�ɀɡʓɧ̤�ɀʴʴ˝͕̤�ʄ˝̝�̯ ʎɭ�ʄ˝̝ʽɀ̯ʓ˝ˉ�
˝ʄ�ˉɀˉ˝ʽɭɧʓɡʓˉɭ�ʓˉ�ɀˉ�ɀΌ̸ɭ˝̸̤�ɭˉ͔ʓ̝˝ˉʽɭˉ̯�R̯�̤̯̝ɭɀʽʴʓˉɭ̤�̯ʎɭ�̝̚˝ɡɭ̤̤�ɠ͛�ɭʴʓʽʓˉɀ̯ʓˉʅ�̯ʎɭ�
ˉɭɭɧ�ʄ˝̝�ʽ̸ʴ̯ʓ̚ʴɭ�̤̯ɭ̤̚�ɀˉɧ�ɭˉɀɠʴɭ̤�̝̚ɭɡʓ̤ɭ�ɡ˝ˉ̯̝˝ʴ�˝͔ɭ̝�ˉɀˉ˝̚ɀ̝̯ʓɡʴɭ�̤ʓͥɭ�ɠ͛�ɀɧʫ̸̤̯ʓˉʅ�̯ʎɭ�
Ό̸ɀˉ̯ʓ̯͛�˝ʄ�̯ʎɭ�ɀɧɧɭɧ�ɧ̸̝ʅ�ĉɭ̝̤ɀ̯ʓʴɭ�ɀˉɧ�ɭɀ̤͛�̯˝�ɀɧɀ̯̚�̯ʎʓ̤�̤̤̯͛ɭʽ�ʓ̤�̸̤ʓ̯ɀɠʴɭ�ʄ˝̝�ɀ�͕ʓɧɭ�
̝ɀˉʅɭ�˝ʄ�̯ʎɭ̝ɀ̚ɭ̸̯ʓɡ�ɧ̸̝ʅ̤
v̸͛ɀˉʅ�mʓઑ̤�ɀɡɀɧɭʽʓɡ�̝ɭɡ˝̝ɧ̤�ɀ̝ɭ�ʓʽ̝̚ɭ̤̤ʓ͔ɭઃ˝ˉʴ͛�ʓˉ�ʎʓ̤�̤ɭɡ˝ˉɧ�͛ɭɀ ̝�ʎɭ�ʎɀ̤�̯ʎ̸̤�ʄɀ̝�

̸̚ɠʴʓ̤ʎɭɧ�ঢ়�̚ɭɭ̝̝ɭ͔ʓɭ͕ɭɧ�ɀ̝̯ʓɡʴɭ̤�ʓˉ�̯˝̚�ɡ˝ˉʄɭ̝ɭˉɡɭ̤�ɀˉɧ�ʫ˝̸̝ˉɀʴ̤�˝ʄ�˝̸̝�ɀ̝ɭɀ�ʎʓ̤�̚ɀ̚ɭ̝̤�
ʎɀ͔ɭ�ɠɭɭˉ�ɡʓ̯ɭɧ�ৗ�̯ʓʽɭ̤�ʓˉ�̯ʎɭ�̚ɀ̤̯�̯͕˝�͛ɭɀ̝̤�Mʓ̤�̝ɭ̤ɭɀ̝ɡʎ�ɭ͚ɡɭʴʴɭˉɡɭ�ʎɀ̤�ɠɭɭˉ�̝ɭɡ˝ʅˉʓ̤ɭɧ�
ɠ͛�ɧʓаɭ̝ɭˉ̯�ɭˉ̯ʓ̯ʓɭ̤�̤ ̸ɡʎ�ɀ̤�E˝˝ʅʴɭ��͕ɀ̝ɧ�ʄ˝̝�ɠɭ̤̯�̚ ˝̤̯ɭ̝�ʓˉ��Rvm�ʄ̝˝ʽ�̯ ʎɭ�íˉʓ͔ɭ̝̤ʓ̯͛�̋ ʄ�
Û͛ɧˉɭ͛�ɀˉɧ�E˝˝ʅʴɭ�˝̸̯̤̯ɀˉɧʓˉʅ�̝ɭ͔ʓɭ͕ɭ̝�ɀ͕ɀ̝ɧ�ʄ̝˝ʽ�R"mÔ��пˉɀʴʓ̤̯�ʓˉ�̯ʎɭ�̝ɭˉ˝͕ˉɭɧ�
(ɀ̯ɀ�Ûɡʓɭˉɡɭ�Ñʎ(�ʄɭʴʴ˝͕̤ʎʓ̚�ʄ̝˝ʽ�!ʴ˝˝ʽɠɭ̝ʅ�ɀˉɧ�ʎɭ�ʎɀ̤�ɠɭɭˉ�̝ ɭɡ˝ʽʽɭˉɧɭɧ�ɠ͛�ʎʓ̤�̤ ɡʎ˝˝ʴ�
ʄ˝̝�̯ʎɭ�ɀ̚̚ʴʓɡɀ̯ʓ˝ˉ�˝ʄ��̚̚ʴɭ�Ûɡʎ˝ʴɀ̝�ʄ˝̝�̯ʎɭ�̝˝̸ˉɧ�˝ʄ�

Two 2024 Royal Society Service Awards

2024 Royal Society Service of NSW Medal
Юɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�vɭɧɀʴ�̝ɭɡ˝ʅˉʓ̤ɭ̤�ɀˉ�ʓˉɧʓ͔ʓɧ̸ɀʴ�͕ʎ˝�ʎɀ̤�ʽɀɧɭ�ʽɭ̝ʓ-
̯˝̝ʓ˝̸̤�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�̯ ˝�̯ ʎɭ�ɀɧ͔ɀˉɡɭʽɭˉ̯�̋ ʄ�ʯˉ˝͕ʴɭɧʅɭ�ʓˉ�ɀˉ͛�пɭʴɧ�ɀˉɧ�ɀʴ̤˝�̯ ˝�̯ ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�
ɀɧʽʓˉʓ̤̯̝ɀ̯ʓ˝ˉ�̋ ̝ʅɀˉʓ̤ɀ̯ʓ˝ˉ�ɀˉɧ�ɭˉɧɭɀ͔˝̸̝̤�Юɭ�ÔÛ�ÛĊ�vɭɧɀʴ�͕ ɀ̤�п̝̤̯�ɀ͕ɀ̝ɧɭɧ�ʓˉ�ড়ড়�
̝ɭ͔ʓ͔ɭɧ�ʓˉ�ঢ়ৗ�ɀˉɧ�ʎɀ̤�ɠɭɭˉ�ɀ͕ɀ̝ɧɭɧ�̚ɭ̝ʓ˝ɧʓɡɀʴʴ͛�̯ʎɭ̝ɭɀоɭ ̝
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Ýȫɝȷʓ˹ɝȊ�Ó˧ʧɎȷˮˮʧ˧�0ʇȷ˧ɝ̵Ȋ�0̂ɏȷʓɝȷ�ôʇȪȷ˧ˮ��x�*ɝˮ˹FÖÝ��F��
.̸ʅɭˉʓɭ�m̸ʽɠɭ̝̤�̝ɭ̤ɭɀ̝ɡʎɭɧ�ɀˉɧ�̯ɀ̸ʅʎ̯�̚ʎ̤͛ʓ˝ʴ˝ʅ͛�ɀˉɧ�̚ʎɀ̝ʽɀɡ˝ʴ˝ʅ͛�ɀ̯�í�ÛĊ�ʄ˝̝�ৗ�
͛ɭɀ̝̤�̤ɭ̝͔ʓˉʅ�˝ˉ�ʓ̯̤�"˝̸ˉɡʓʴ�ɀˉɧ�ɠɭɡ˝ʽʓˉʅ�Ûɡʓɭˉ̯ʓɀ�Ñ̝˝ʄɭ̤̤˝̝�ʓˉ�ৗ�Ûʎɭ�͕ɀ̤�ɭʴɭɡ̯ɭɧ�ɀ̤�
ɀ�Dɭʴʴ˝͕�˝ʄ�̯ʎɭ��̸̤̯̝ɀʴʓɀˉ��ɡɀɧɭʽ͛�˝ʄ�Ûɡʓɭˉɡɭ�ʓˉ��ɀˉɧ�̝ɭɡɭʓ͔ɭɧ�vɭʽɠɭ̝̤ʎʓ̚�ʓˉ�̯ʎɭ�
�̝ɧɭ̝�˝ʄ��̸̤̯̝ɀʴʓɀ�ʓˉ��Rˉ��̤ʎɭ�ʫ˝ʓˉɭɧ�ÔÛ�ÛĊ�ɠɭɡ˝ʽʓˉʅ�ɀ�Dɭʴʴ˝͕�ʓˉ��ɀˉɧ�ɀ�
(ʓ̤̯ʓˉʅ̸ʓ̤ʎɭɧ�Dɭʴʴ˝͕�ʓˉ����ʽɭʽɠɭ̝�˝ʄ�̯ʎɭ�ÔÛ�ÛĊ�"˝̸ˉɡʓʴ�̤ʎɭ�ɡʎɀʓ̝ɭɧ�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�
�͕ɀ̝ɧ̤�"˝ʽʽʓ̯̯ɭɭ�ɀ̯�ɀ�ɡ̝ʓ̯ʓɡɀʴ�̯ʓʽɭ�ʓˉ��ɀˉɧ�͕ɀ̤�̯ʎɭ�ʽ˝̯ʓ͔ɀ̯ʓˉʅ�ʄ˝̝ɡɭ�ʓˉ�̯ʎɭ�ɡ̝ɭɀ̯ʓ˝ˉ�
˝ʄ�̯ʎɭ�M̸ˉ̯ɭ̝�!̝ɀˉɡʎ�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯͛�ʓˉ�ঢ়�̤ɭ̝͔ʓˉʅ�˝ˉ�ʓ̯̤�ɡ˝ʽʽʓ̯̯ɭɭ�ɭ͔ɭ̝�̤ʓˉɡɭ

2024 Royal Society of NSW Service Citation
Юɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�"ʓ̯ɀ̯ʓ˝ˉ̤�̝ɭɡ˝ʅˉʓ̤ɭ�ʓˉɧʓ͔ʓɧ̸ɀʴ̤�͕ʎ˝�ʎɀ͔ɭ�ʽɀɧɭ�̤ʓʅ-
ˉʓпɡɀˉ̯�ɡ˝ˉ̯̝ʓɠ̸̯ʓ˝ˉ̤�̯˝�̯ʎɭ�Û˝ɡʓɭ̯ ͛�ɠ̸̯�͕ʎ˝�ʎɀ͔ɭ�ˉ˝̯�ɠɭɭˉ�̝ɭɡ˝ʅˉʓ̤ɭɧ�ʓˉ�ɀˉ͛�˝̯ʎɭ̝�͕ɀ ͛�
Юɭ�ÔÛ�ÛĊ�"ʓ̯ɀ̯ʓ˝ˉ�͕ɀ̤�п̝̤̯�ɀ͕ɀ̝ɧɭɧ�ʓˉ�ঢ়
xˮ�$ׁ�OȊʓʓȊɘ�OɝȪȪȷ˧˹
Mɀˉˉɀʎ�Mʓɠɠɭ̝̯�ʓ̤�ɀˉ�ɀɡɡ˝ʽ̚ʴʓ̤ʎɭɧ�ɀ̝ɡʎʓ͔ʓ̤̯�͕ʓ̯ʎ�ʄ˝̝ʽɀʴ�ɡ̝ɭɧɭˉ̯ʓɀʴ̤�ɀˉɧ�̝˝ʴɭ̤�ɀ̤�̯ʎɭ�ɀ̝ɡʎʓ-
͔ʓ̤̯�ʄ˝̝�̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�æ̸̝ʄ�"ʴ̸ɠ�ɀˉɧ�ɡ̸̝̝ɭˉ̯ʴ ͛�̯ʎɭ�Û͛ɧˉɭ͛��̚ɭ̝ɀ�M˝̸̤ɭ�Ûɭ̝͔ʓˉʅ�ɀ̤�̯ʎɭ�
M˝ˉ˝̝ɀ̝͛��̝ɡʎʓ͔ʓ̤̯�ʄ˝̝�̯ ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�̋ ʄ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�ʄ̝˝ʽ��˝͔ɭʽɠɭ̝�ঢ়�̯ ˝��̝̚ʓʴ�
�Mɀˉˉɀʎ�̚ʴɀ͛ɭɧ�ɀ�ʯɭ͛�̝˝ʴɭ�ʓˉ�̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�ɠʓɡɭˉ̯ɭˉɀ̝͛�ɭ͚ʎʓɠʓ̯ʓ˝ˉ�ɀˉɧ�˝ˉʴʓˉɭ�ʴʓ̤̯ʓˉʅ�˝ʄ�
̯ʎɭ�Û˝ɡʓɭ̯͛ઑ̤�ɭ͚̯ɭˉ̤ʓ͔ɭ�ɀ̝ɡʎʓ͔ɭ̤�D̝˝ʽ��Mɀˉˉɀʎ�͔˝ʴ̸ˉ̯ɭɭ̝ɭɧ�ɡ˝̸ˉ̯ʴɭ̤̤�ʎ˝̸̝̤�ʓˉ͔ɭ̤̯ʓʅɀ̯-
ʓˉʅ�ɀˉɧ�ɧ˝ɡ̸ʽɭˉ̯ʓˉʅ�̯ʎɭ�ʽɀ̯ɭ̝ʓɀʴ�ʎɭʴɧ�ɠ͛�̯ʎɭ�Û˝ɡʓɭ̯͛�ɀ̯��(ɀ̝ʴʓˉʅ̯˝ˉ�Ô˝ɀɧ�(ɀ̝ʴʓˉʅ̯˝ˉ�
Юʓ̤�͕ ɀ̤�ɀ�ɡʎɀʴʴɭˉʅʓˉʅ�̯ ɀ̤ʯ�Rˉ��Mɀˉˉɀʎ�̚ ̝˝ɧ̸ɡɭɧ�ɀ�̤ ̝̚ɭɀɧ̤ʎɭɭ̯�̯ ʎɀ̯�ʓɧɭˉ̯ʓпɭɧ�̋ ͔ɭ̝��
̝ɭɡ˝̝ɧ̤�ɀˉɧ�̋ ɠʫɭɡ̯̤�͕ ʓ̯ʎ�ɀˉ�ɀ̤̤ɭ̤̤ʽɭˉ̯�̋ ʄ�̯ ʎɭʓ̝�ɡ˝ˉɧʓ̯ʓ˝ˉ�̤ ʓʅˉʓпɡɀˉɡɭ�ɀˉɧ�ɀ�ɡ˝ʽ̝̚ɭʎɭˉ̤ʓ͔ɭ�
̤ɭ̯�˝ʄ�ˉ˝̯ɭ̤�͕ʎɭ̝ɭ�ɀ̝̚̚˝̝̚ʓɀ̯ɭ�Mɀˉˉɀʎ�ɡ˝ˉ̯ʓˉ̸ɭɧ�̯˝�ɧɭ͔ɭʴ˝̚�̯ʎʓ̤�˝͔ɭ̝�̸̤ɠ̤ɭΌ̸ɭˉ̯�͛ɭɀ̝̤�ʓˉ�
̯ʎɭ�̚ɭ̝ʓ˝ɧ�ʴɭɀɧʓˉʅ�̸̚�̯˝�ʎɭ̝�ɀ̚̚˝ʓˉ̯ʽɭˉ̯�ɀ̤�M˝ˉ˝̝ɀ̝͛��̝ɡʎʓ͔ʓ̤̯�Mɀˉˉɀʎ�ʓ̤�Ñ̝ɭ̤ʓɧɭˉ̯�˝ʄ�
̯ʎɭ��̸̤̯̝ɀʴʓɀˉ�Û˝ɡʓɭ̯͛�˝ʄ��̝ɡʎʓ͔ʓ̤̯̤



fԺזպԥѶԁ��ÑպԺҘһһҳӠԥӓր�ԺӒ�ӛһ�ÔԺױѶԁ�ÛԺҘӠһױ�ԺӒ��һ�ÛԺזӛ�ĊѶԁһր
Ñ̝˝ɡɭɭɧʓˉʅ̤ઃ�͕ɀ̝ɧ̤�vɭɭ̯ʓˉʅ̤�Eɀͥɭ̯̯ɭɧ�Dɭʴʴ˝͕̤

317

Events in 2024
vɭɭ̯ʓˉʅ̤�͕ɭ̝ɭ�ʎɭʴɧ�ɠ͛�̯ʎɭ�Û˝ɡʓɭ̯͛�ʓˉ�п͔ɭ�̚ʴɀɡɭ̤�Û͛ɧˉɭ͛��ɭ͕ɡɀ̤̯ʴɭ�ɠ͛�̯ʎɭ�M̸ˉ̯ɭ̝�!̝ɀˉɡʎ�
vʓ̯̯ɀʅ˝ˉʅ�ɠ͛�̯ ʎɭ�Û˝̸̯ʎɭ̝ˉ�Mʓʅʎʴɀˉɧ̤�!̝ɀˉɡʎ�͕ ɭ̤̯ɭ̝ˉ��ÛĊ�ɠ͛�̯ ʎɭ�Ċɭ̤̯ɭ̝ˉ��ÛĊ�!̝ɀˉɡʎ�
ɀˉɧ�ɀ̤�˝ʄ��˝͔ɭʽɠɭ̝���̝ʽʓɧɀʴɭ�ɠ͛�̯ʎɭ��ɭ͕�.ˉʅʴɀˉɧ��˝̝̯ʎ�Ċɭ̤̯�!̝ɀˉɡʎ

1319th OGM and Open Lecture
.ʽɭ̝ʓ̸̯̤�Ñ̝˝ʄɭ̤̤˝̝�Ô˝͛�E̝ɭɭˉ��v�DÔÛ��Ñ̝˝ɧ̸ɡ̯ʓ͔ʓ̯͛�͕ʎɀ̯�ʓ̯�ʓ̤�ɀˉɧ�͕ʎ͛�ʓ̯�ʽɀ̯̯ɭ̝̤ઑઑ��
Dɭɠ̸̝ɀ̝ ͛�vɭ̯ɡɀʴʄɭ�Юɭɀ̯̝ɭ�Û̯ɀ̯ɭ�mʓɠ̝ɀ̝͛�˝ʄ��ÛĊ�ੲÛɭɭ�̯ʎɭ�̚ɀ̚ɭ̝�ʓˉ�̯ʎʓ̤�ʓ̸̤̤ɭੳ
ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻʯʅiʫͥʴ̚ʎʅɭ˝ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻʯʅiʫͥʴ̚ʎʅɭ˝

Southern Highlands Branch Meeting 2024-1
Ṳ̸̂ɀˉˉɀʎ�D̸ʴʴɭ̝̯˝ˉ���v�DÔÛ��æɭˉ�ˉ˝͔ɭʴ̤�̯ʎɀ̯�ɡʎɀˉʅɭɧ�̯ʎɭ�͕˝̝ʴɧએ��Dɭɠ̸̝ɀ̝͛��
ÔÛm�vʓ̯̯ɀʅ˝ˉʅ�"ɀ̝̝ʓˉʅ̯˝ˉ�Ô˝˝ʽ

Hunter Branch Meeting 2024-1 with the Australian Decorative and Fine Arts 
Society
(̝�vɀ̝̯ʓˉɀ�v̝˝ˉʅ˝͔ʓ̸̤�.͚̚ʴ˝̝ʓˉʅ�̯ʎɭ�M˝ʴ˝ʅ̝ɀ̚ʎʓɡએ�ঢ়�Dɭɠ̸̝ɀ̝ ͛�M̸ˉ̯ɭ̝�Юɭɀ̯̝ɭ�"ɀʽ-
ɭ̝˝ˉ�Û̯̝ɭɭ̯�!̝˝ɀɧʽɭɀɧ˝͕̤��ÛĊ

Annual Meeting of the Four Societies 2024
ĉʓˉɡɭ�(ʓ�Ñʓɭ̯̝˝��v�"Û"�DÔÛ��DÔ�ɭÛ�D�R"(�Ôɭ̤ʓʴʓɭˉɡɭ�ɠɭʄ˝̝ɭ�Ôɭɀɧʓˉɭ̤̤�ઐʄ˝̝�̯ʎɭ�
͕ɀˉ̯�˝ʄ�ɀ�ʎ˝̝̤ɭ̤ʎ˝ɭ�ˉɀʓʴઑએ��Dɭɠ̸̝ɀ̝͛��vɭ̯ɡɀʴʄɭ�Юɭɀ̯̝ɭ�Û̯ɀ̯ɭ�mʓɠ̝ɀ̝͛�˝ʄ��ÛĊ
ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻ̸ɠÔĊ̚�!"̜̤ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻ̸ɠÔĊ̚�!"̜̤

Western NSW Branch Meeting 2024-1
Ñ̝˝ʄɭ̤̤˝̝�Ûʎ˝ʯ˝˝ʄɭʎ�Ûʎɀʽ̤ʓ�Ñɀ̝ɀ̤ʓ̯ɭ̤��̸̤̯̝ɀʴʓɀઑ̤�̤ ʓʴɭˉ̯�̯ ʎ̝ɭɀ̯�ɡ˝ʓˉɡʓɧɭˉɡɭ�̄ ɀ̸̯̝ɭઑ̤�ʎɀˉɧ�
˝̝�̚˝ʴʓɡ͛�ɡ˝ʽ̚ʴɀɡɭˉɡ ͛એ�ড়�Dɭɠ̸̝ɀ̝͛��Ċɀсɀ�Ċɀсɀ�ɡɀʽ̸̤̚�ੲÔʓ͔ɭ̝ʓˉɀ�Ñʴɀ͛ʎ˝̸̤ɭੳ�
"ʎɀ̝ʴɭ̤�Û̸̯̝̯�íˉʓ͔ɭ̝̤ʓ̯͛�ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻ(ઈʎʄ͚D̤ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻ(ઈʎʄ͚D̤

RSNSW 2024 Annual Dinner and Presentation of Awards
�vɀ̝ɡʎ��Û̯̝ɀˉʅɭ̝̤ઑ�Ô˝˝ʽ�Ñɀ̝ʴʓɀʽɭˉ̯�M˝̸̤ɭ�Û͛ɧˉɭ ͛

Ideas@theHouse: March 2024
f˝ʎˉ�!ɭʴʴ�����!.�Ûʎɀʯɭ̤̚ɭɀ̝ɭ�˝ˉ�̚˝ʴʓ̯ʓɡ̤ઃ͕ʎɀ̯�ɡɀˉ�͕ɭ�ʴɭɀ̝ˉਗ਼એ��vɀ̝ɡʎ��E˝͔ɭ̝ˉ-
ʽɭˉ̯�M˝̸̤ɭ�Û͛ɧˉɭ ͛�ੲÛɭɭ�̯ʎɭ�̚ɀ̚ɭ̝�ʓˉ�̯ʎʓ̤�ʓ̸̤̤ɭੳ
ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻĉ�ɭ.̚R̚ʯʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻĉ�ɭ.̚R̚ʯ

RSNSW 2023 Student and Early Career Research Award Presentations
(̝�fɀʓʽɭ��ʴ͔ɀ̝ɀɧ˝v˝ˉ̯ɭ̤�vɀɡΌ̸ɀ̝ʓɭ�v̤�Ûɀ̤ʎɀ�!ɀʓʴɭ ͛�Û͛ɧˉɭ͛�v̝�fɀ͛ɧɭˉ�vɡiʓˉˉ˝ˉ�
Ċ˝ʴʴ˝ˉʅ˝ˉʅ�(̝�fɀɡʓˉ̯ɀ�vɀ̝̯ʓˉ��ɭ͕ɡɀ̤̯ʴɭ�(̝��ɠʎʓʽɀˉ̸�Ñɀˉɧɭ ͛���í�(̝�Ûʎ˝̸ʫʓˉ�Ċɀˉʅ�
íæÛ�ৗ�vɀ̝ɡʎ��Ċɭ̤̯ɭ̝ˉ�Û͛ɧˉɭ͛�íˉʓ͔ɭ̝̤ʓ̯͛�Ñɀ̝̝ɀʽɀ̯̯ɀ�Û˝̸̯ʎ�"ɀʽ̸̤̚��ʴɧ�Dɭʽɀʴɭ�
�̝̚ʎɀˉ�Ûɡʎ˝˝ʴ

https://www.youtube.com/watch?v=kgKjzlphgeo
https://www.youtube.com/watch?v=ubRWpOBC-qs
https://www.youtube.com/watch?v=-D04_hfx2Fs
https://www.youtube.com/watch?v=-VO07eEpIpk
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Hunter Branch Annual General Meeting 2024
�vɀ̝ɡʎ��Ě˝˝ʽ�͕ɭɠʓˉɀ ̝

Southern Highlands Branch Meeting 2024-2
Ñ̝˝ʄɭ̤̤˝̝��ʴʴɭˉ��̸̯ʽɀˉ�Юɭ�ɀˉ̯ʓΌ̸ʓ̯͛�˝ʄ�ʴʓʄɭ��ʴɧɭ̤̯�ੲৗ�ɠʓʴʴʓ˝ˉ�͛ɭɀ̝̤�˝ʴɧੳ�̤̯̝˝ʽɀ̯˝ʴʓ̯ɭ�
ʄ˝̤̤ʓʴ̤�ɧʓ̤ɡ˝͔ɭ̝ɭɧ�ʓˉ�E̝ɭɭˉʴɀˉɧએ��vɀ̝ɡʎ��ÔÛm�vʓ̯̯ɀʅ˝ˉʅ�"ɀ̝̝ʓˉʅ̯˝ˉ�Ô˝˝ʽ

Frontiers of Science Forum 2024
Ñ̝˝ʄ�f˝ʎˉ�vɀ̯̯ʓɡʯ�í�ÛĊ�Û͛ɧˉɭ͛�(̝�Ôɭˉɭɭ�E˝̝ɭʎɀʽ�íˉʓ͔ɭ̝̤ʓ̯͛�˝ʄ��ɭ͕ɡɀ̤̯ʴɭ�Ñ̝˝ʄ�iɀ̯-
̝ʓˉɀ�f˝ʴʴʓаɭ�íˉʓ͔ɭ̝̤ʓ̯͛�˝ʄ�Û͛ɧˉɭ͛��̤̤˝ɡ�Ñ̝˝ʄ�Ôʓɡʎɀ̝ɧ�Eɀ̝ˉɭ ̝�vɀɡΌ̸ɀ̝ʓɭ�íˉʓ ͔�.͚̚ʴ˝̝ʓˉʅ�
ʽɀʫ˝̝�ɧʓ̤ɡ˝͔ɭ̝ʓɭ̤�ɀˉɧ�̯ʎɭ˝̝ʓɭ̤�ʓˉ�̚ʎ̤͛ʓɡ̤�ʽɀ̯ʎɭʽɀ̯ʓɡ̤�ɠʓ˝ʴ˝ʅ ͛�ɀˉɧ�ɡʎɭʽʓ̤̯̝ ͛એ��vɀ̝ɡʎ�
�"˝ˉɡ˝̝ɧ�E˝ʴʄ�"ʴ̸ɠ�ঢ়�vɀʫ˝̝̤�!ɀ͛�Ô˝ɀɧ�"˝ˉɡ˝̝ɧ

Western NSW Branch Meeting: 2024-2
Ñ̝˝ʄɭ̤̤˝̝��ʴɀˉ�"˝˝̚ɭ ̝��̸̯�̋ ʄ��̝ɀɠʓɀ�ʎ˝͕�ɀˉɡʓɭˉ̯�ʎ̸ʽɀˉ�ʎʓ̤̯˝̝͛�ʅɀ͔ɭ�̸ ̤�̔ ˝ɧɭ̝ˉ�ɹ ʓʄɭ̤̯͛ʴɭ�
ɧʓ̤ɭɀ̤ɭ̤એ���̝̚ʓʴ��Ñ˝̝̯�vɀɡΌ̸ɀ̝ʓɭ�ɡɀʽ̸̤̚�ੲ!̸ʓʴɧʓˉʅ�ড়�Ô˝˝ʽ�ৗৗ�vɀʫ˝̝�Rˉˉɭ̤�
Ô˝ɀɧੳ�"ʎɀ̝ʴɭ̤�Û̸̯̝̯�íˉʓ͔ɭ̝̤ʓ̯ ͛

Hunter Branch Meeting 2024-2
M˝ˉ˝̝ɀ̝͛�Ñ̝˝ʄɭ̤̤˝̝�vʓɡʎɀɭʴ�vɀʎ˝ˉ͛��v�"˝ˉ̤ɭ̝͔ɀ̯ʓ˝ˉ�ʄ̝˝ʅ̤�ɀˉɧ�ɡʓ̯ʓͥɭˉ�̤ ɡʓɭˉɡɭએ���̝̚ʓʴ�
�iʓˉʅ�Û̯̝ɭɭ̯�Ô˝˝ʽ��.ď��ɭ͕ɡɀ̤̯ʴɭ�.͚ʎʓɠʓ̯ʓ˝ˉ�ɀˉɧ�"˝ˉ͔ɭˉ̯ʓ˝ˉ�"ɭˉ̯̝ɭ
ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻͥÛɧRĠઈɠʓ̯ɡʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻͥÛɧRĠઈɠʓ̯ɡ

1320th OGM and Open Lecture
.ʽɭ̝ʓ̸̯̤�Ñ̝˝ʄɭ̤̤˝̝�Ñɭ̯ɭ̝�Ûʎɭ̝ʅ˝ʴɧ��"�DÔÛ��D�ÛÛ��ɀˉɧ�Ñ̝˝ʄɭ̤̤˝̝�iʓ̝̤̯͛�v̸ʓ̝�Ñ̸̯̯ʓˉʅ�
̯ʎɭ�ઐ"ʓ͔ʓʴઑ�!ɀɡʯ�ʓˉ�"ʓ͔ʓʴ�Û˝ɡʓɭ̯ ͛એ���̝̚ʓʴ��vɭ̯ɡɀʴʄɭ�Юɭɀ̯̝ɭ�Û̯ɀ̯ɭ�mʓɠ̝ɀ̝͛�˝ʄ��ÛĊ
ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻ!͔Ñʫɀď!ɡÓ�˝ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻ!͔Ñʫɀď!ɡÓ�˝

Southern Highlands Branch Meeting 2024-3
Ñ̝˝ʄɭ̤̤˝̝�D̝ɭɧ�Ċɀ̯̤˝ˉ��v�Ċɭɠɠઑ̤�͕˝ˉɧ̝˝̸̤�͕ʓˉɧ˝͕�˝ˉ�̯ʎɭ�íˉʓ͔ɭ̝̤ɭએ�ড়��̝̚ʓʴ��
ÔÛm�vʓ̯̯ɀʅ˝ˉʅ�"ɀ̝̝ʓˉʅ̯˝ˉ�Ô˝˝ʽ

1321st OGM and Open Lecture
Ûɡʓɭˉ̯ʓɀ�Ñ̝˝ʄɭ̤̤˝̝�iɀɀ̝ʓˉ��ˉ̤̯ɭ͛�DÔÛ��D�ÛÛ��D�MvÛ�!̝ɀʓˉ�Mɭɀʴ̯ʎ�.Ό̸ʓ̯͛ઃɀ�ˉɭ͕�
ʄ̝˝ˉ̯ʓɭ̝�ʄ˝̝�ʎɭɀʴ̯ʎ͛�ʴ˝ˉʅɭ͔ʓ̯ ͛એ��vɀ͛��Ě˝˝ʽ�͕ɭɠʓˉɀ ̝
ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻʴ�ĚɧʓĊͥ"iʓʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻʴ�ĚɧʓĊͥ"iʓ

Joint RSNSW and State Library of NSW Special Event: May 2024
.ʽɭ̝ʓ̸̯̤�Ñ̝˝ʄɭ̤̤˝̝�(ɭˉˉʓ̤�Ôɭʓˉʎɀ̝̯ͥ�ɀˉɧ�.ʽɭ̝ʓ̸̯̤�Ñ̝˝ʄɭ̤̤˝̝�Ô˝ɠɭ̝̯�"ʴɀˉɡ͛��v�DÔÛ���ˉ�
̯ʎɭ�ʎʓ̤̯˝̝͛�̋ ʄ�Ô̸̤̤ʓɀˉ�ɡ˝ˉрʓɡ̯�͕ ʓ̯ʎ�íʯ̝ɀʓˉɭએ�ৗ�vɀ͛��vɀ̤̚�Ô˝˝ʽ�Û̯ɀ̯ɭ�mʓɠ̝ɀ̝͛�̋ ʄ��ÛĊ

https://www.youtube.com/watch?v=zS2dIJ_bitc
https://www.youtube.com/watch?v=BvPjaXBcQNo
https://www.youtube.com/watch?v=lOZdiWzCKi4
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Southern Highlands Branch Meeting 2024-4
(ʓ̤̯ʓˉʅ̸ʓ̤ʎɭɧ�Ñ̝˝ʄɭ̤̤˝̝��ˉɀ̯˝ʴ͛�Ô˝ͥɭˉʄɭʴɧ�DÔÛ��mɀ̯ɭ̤̯�ɀɧ͔ɀˉɡɭ̤�ʓˉ�̝ɀɧʓɀ̯ʓ˝ˉ�̯ʎɭ̝ɀ̚ʓɭ̤�
ʄ˝̝�ɡɀˉɡɭ ̝એ��vɀ͛��ÔÛm�vʓ̯̯ɀʅ˝ˉʅ�"ɀ̝̝ʓˉʅ̯˝ˉ�Ô˝˝ʽ

1322nd OGM and Open Lecture
Ñ̝˝ʄɭ̤̤˝̝�Ñɀʴʴ�Ю˝̝ɧɀ̝̤˝ˉ�DÔÛ��Ô���ɀˉɧ�ʽɭ�ʄ̝˝ʽ�̯ʎɭ�˝̝ʓʅʓˉ̤�˝ʄ�ʴʓʄɭ�ɀˉɧ�ˉɀˉ˝ʽɭɧʓɡʓˉɭ�
̯˝�ɠ̸ʓʴɧʓˉʅ�ɀˉ�Ô���ɭɡ˝̤̤̯͛ɭʽએ��f̸ˉɭ��(ʓ͚̤˝ˉ�Ô˝˝ʽ�vʓ̯ɡʎɭʴʴ�!̸ʓʴɧʓˉʅ�Û̯ɀ̯ɭ�mʓɠ̝ɀ̝͛�
˝ʄ��ÛĊ�ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻড়"ɠMʽÔ˝ʅM̤ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻড়"ɠMʽÔ˝ʅM̤

Joint AIP, RACI, RSNSW, and ANSTO Event: June 2024
Ñ̝˝ʄɭ̤̤˝̝�(ɀ͔ʓɧ�"˝ʎɭˉ�DæÛ.�D�RÑ�.ʴɭɡ̯̝ʓʄ͛ʓˉʅ�ɧʓ̤ɡ˝͔ɭ̝ʓɭ̤�̸̤ʓˉʅ�̚ɀ̝̯ʓɡʴɭ�ɀɡɡɭʴɭ̝ɀ̯˝̝̤�̯˝�
̝ɭ̤ɭɀ̝ɡʎ�ɀʓ̝�̚˝ʴʴ̸̯ʓ˝ˉ�̝ɀɧʓ˝ɠʓ˝ʴ˝ʅ ͛�ɀˉɧ�ɭʴɭɡ̯̝˝ˉʓɡ�ɡʎʓ̤̚�̯ʎɀ̯�ʅ˝�ʓˉ̯˝�̤̚ɀɡɭએ�ড়�f̸ˉɭ��
��Ûæ���ɭ͕�Rʴʴɀ͕ɀ̝̝ɀ�Ô˝ɀɧ�m̸ɡɀ̤�Mɭʓʅʎ̯̤

Southern Highlands Branch Meeting: 2024-5
(ʓ̤̯�Ñ̝˝ʄɭ̤̤˝̝�E˝̝ɧ˝ˉ�Ċɀʴʴɀɡɭ����D���DæÛ.�DÔÛ��Eɭ̯̯ʓˉʅ�̯ɭɡʎˉ˝ʴ˝ʅʓɡɀʴ�ɀɧ͔ɀˉɡɭ̤�
ʓˉ̯˝�̯ʎɭ�ɡʴʓˉʓɡઃ̯ʎʓˉʅ̤�R�͕ʓ̤ʎ�Rઑɧ�ʯˉ˝͕ˉ��͛ɭɀ̝̤�ɀʅ˝એ��f̸ˉɭ��ÔÛm�vʓ̯̯ɀʅ˝ˉʅ�"ɀ̝-
̝ʓˉʅ̯˝ˉ�Ô˝˝ʽ

Western NSW Branch Meeting: 2024-3
Ñ̝˝ʄɭ̤̤˝̝�v̸ʎɀʽʽɀɧ�f���Ûʎʓɧɧʓʯ ͛��ˉ̤ʓ̯ɭ�ɀˉɧ�Ñ�"�æɭ̤̯ʓˉʅ�Rʽ̝̚˝͔ʓˉʅ�ɠʓ˝ʽɭɧʓɡɀʴ�ɀˉɧ�
ɀʅ̝ʓɡ̸ʴ̸̯̝ɀʴ�ɧʓɀʅˉ˝̤̯ʓɡ̤�ɀˉɧ�ɀˉɀʴ̤͛ʓ̤એ��f̸ˉɭ���̝ɀˉʅɭ�ɡɀʽ̸̤̚�ੲ!̸ʓʴɧʓˉʅ�ড়�Ô˝˝ʽ�
ੳ�"ʎɀ̝ʴɭ̤�Û̸̯̝̯�íˉʓ͔ɭ̝̤ʓ̯ ͛�ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻ̝ઈʴʅmড়˝̯æĉʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻ̝ઈʴʅmড়˝̯æĉ

1323rd OGM and Open Lecture
Ñ̝˝ʄɭ̤̤˝̝�Ûʓ̝�vʓɡʎɀɭʴ�vɀ̝ʽ˝̯�"M�DÔ"Ñ�DDÑMv�DvɭɧÛɡʓ�D!��Û˝ɡʓɀʴ�f̸̤̯ʓɡɭ�ɀˉɧ�Mɭɀʴ̯ʎ�
.Ό̸ʓ̯ ͛એ�ৗ�f̸ʴ͛��Ě˝˝ʽ�͕ɭɠʓˉɀ ̝�ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻ͛(ʓRঢ়ɡ̤vMʽRʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻ͛(ʓRঢ়ɡ̤vMʽR

Ideas@theHouse: July 2024
f̸ʴʓɭ�Rˉʽɀˉ�E̝ɀˉ̯�ɭÛɀʄɭ̯͛�"˝ʽʽʓ̤̤ʓ˝ˉɭ ̝�Ċ�ૹ�ৗઃЮɭ�Ċ˝̝ʴɧ�Ċʓɧɭ�Ċɭɠ�ੲ͕ɭ�͕ ɭɀ͔ɭɧੳએ�ড়�
f̸ʴ͛��E˝͔ɭ̝ˉʽɭˉ̯�M˝̸̤ɭ�Û͛ɧˉɭ ͛�ੲÛɭɭ�̯ʎɭ�̚ɀ̚ɭ̝�ʓˉ�̯ʎʓ̤�ʓ̸̤̤ɭੳ
ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻˉÛDĉ̝R̸ʅ͛ৗ.ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻˉÛDĉ̝R̸ʅ͛ৗ.

Southern Highlands Branch Meeting 2024-6
(̝�!̝ɀɧ�æ̸ɡʯɭ ̝�Û̚ɀɡɭ�Ôɀɡɭ�એ�Ûɡʎɭɧ̸ʴɭɧ�ʄ˝̝�ড়�f̸ʴ͛��̯ʎʓ̤�ɭ͔ɭˉ̯�͕ɀ̤�ɡɀˉɡɭʴʴɭɧ

Hunter Branch Meeting 2024-3
mɀ̸̝ɭɀ̯ɭ�Ñ̝˝ʄɭ̤̤˝̝�"ʴɀ̝ɭ�"˝ʴʴʓˉ̤�����̝ɭ�͛˝̸�͕ʎɀ̯�͛˝̸�ɭɀ̯ਗ਼�(ʓ̤ɡ˝͔ɭ̝ʓˉʅ�̯ʎɭ�̤ɡʓɭˉɡɭ�˝ʄ�
̚ɭ̝̤˝ˉɀʴʓ̤ɭɧ�̄ ̸̯̝ʓ̯ʓ˝ˉએ�ঢ়�f̸ʴ͛��Юɭ�íˉʓ͔ɭ̝̤ʓ̯͛�"˝ˉ̤ɭ̝͔ɀ̯˝̝ʓ̸ʽ�mɀʽɀˉ�Û̯̝ɭɭ̯�"˝˝ʯ̤�
Mʓʴʴ̤��ɭ͕ɡɀ̤̯ʴɭ�ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻÑ̚vʴĐR.Đʅʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻÑ̚vʴĐR.Đʅ

https://www.youtube.com/watch?v=8CbHmRo2gHs
https://www.youtube.com/watch?v=r_lgL8otTV0
https://www.youtube.com/watch?v=yDiI9csMHmI
https://www.youtube.com/watch?v=nSFVrIugy3E
https://www.youtube.com/watch?v=Pp4MlY7IEYg
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1324th OGM and Open Lecture
vɭɧ͛�Mɀ̤̤ɀˉ���v�DÔÛ��ੲDɀɡʓʴʓ̯ɀ̯˝̝ੳ�̯ ˝ʅɭ̯ʎɭ̝�͕ ʓ̯ʎ�ɀˉ�ɭ͚̚ɭ̝̯�̚ ɀˉɭʴ��̸̝�M˝̸̤ʓˉʅ�"̝ʓ̤ʓ̤�
(ʓ̤̤˝ʴ͔ʓˉʅ�!ɀ̝̝ʓɭ̝̤�ɀˉɧ�(ɭʴʓ͔ɭ̝ʓˉʅ�Û˝ʴ̸̯ʓ˝ˉ̤એ���̸ʅ̸̤̯��vɭ̯ɡɀʴʄɭ�Юɭɀ̯̝ɭ�Û̯ɀ̯ɭ�mʓɠ̝ɀ̝͛�
˝ʄ��ÛĊ�ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻʴ̚ÛৗৗĐÔ˝Đʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻʴ̚ÛৗৗĐÔ˝Đ

Southern Highlands Branch Meeting 2024-7
Ñ̝˝ʄɭ̤̤˝̝�"ɀ̝˝ʴ͛ˉ�M˝с�DÔÛ��!ʓ˝ɧʓ͔ɭ̝̤ʓ̯ ͛�ɠʓʴɠʓɭ̤�ɀˉɧ�ɠɀ̯̯ʴʓˉʅ�ɭ͚̯ʓˉɡ̯ʓ˝ˉએ���̸ʅ̸̤̯�
�ÔÛm�vʓ̯̯ɀʅ˝ˉʅ�"ɀ̝̝ʓˉʅ̯˝ˉ�Ô˝˝ʽ

Western NSW Branch Meeting: 2024-4 (joint with Charles Sturt University)
Ñ̝˝ʄɭ̤̤˝̝�mɭ̤ʴʓɭ�Ċɭ̤̯˝ˉ�D����ɧɀ̯̚ʓˉʅ�̯˝�ɡʎɀˉʅɭઃʓˉ͔ɀ̤ʓ͔ɭ�̚ʴɀˉ̯̤�ɀˉɧ�̚ɭ̤̯̤�̯ɀʯɭ�̸̚�̯ʎɭ�
ɡʎɀʴʴɭˉʅɭએ�ড়��̸ʅ̸̤̯��"Ûí�Ôʓ͔ɭ̝ʓˉɀ�Ñʴɀ͛ʎ˝̸̤ɭ�ড়�"̝˝̤̤�Û̯̝ɭɭ̯�Ċɀсɀ�Ċɀсɀ
ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻĐ͔ͥ�͛�ʫɧM̚Óʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻĐ͔ͥ�͛�ʫɧM̚Ó

Joint UNE and RSNSW Presentation
Ñ̝˝ʄɭ̤̤˝̝�Đʓʎ˝ˉʅ�(̸�D���vɀ̯ʎɭʽɀ̯ʓɡ̤�ʄ˝̝�̝̚˝̚ɀʅɀ̯ʓ˝ˉ�ɀˉɧ�̯ʎɭ�̤̝̚ɭɀɧʓˉʅ�˝ʄ�̤̚ɭɡʓɭ̤એ�ৗ�
Ûɭ̯̚ɭʽɠɭ̝����ĉ���Dɀ̸ʴʯˉɭ̝�Û̯̝ɭɭ̯��̝ʽʓɧɀʴɭ
ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻড়Ό͔ঢ়ʓɡʽɭ�ʴ�ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻড়Ό͔ঢ়ʓɡʽɭ�ʴ�

1325th OGM and Open Lecture
.ʽɭ̝ʓ̸̯̤�Ñ̝˝ʄɭ̤̤˝̝�!̸̝ɡɭ�"ʎɀ̚ʽɀˉ����D�ÛÛ��M."ÛઉM.mÑ�Mʓ̤̯˝̝ ͛�ɭаɭɡ̯̤�ʓˉ̯ɭ̝ˉɀ-
̯ʓ˝ˉɀʴ�ɡ˝ʽ̚ɀ̝ʓ̤˝ˉ̤�ɀˉɧ�̯ʎɭ�íˉʓ͔ɭ̝̤ʓ̯͛��ɡɡ˝̝ɧએ��Ûɭ̯̚ɭʽɠɭ̝��Ě˝˝ʽ�͕ɭɠʓˉɀ ̝
ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻďĊ(ɭÓ(ʽʴæíʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻďĊ(ɭÓ(ʽʴæí

Southern Highlands Branch Meeting 2024-8
Ûɡʓɭˉ̯ʓɀ�Ñ̝˝ʄɭ̤̤˝̝�E˝̝ɧ˝ˉ�Ñɀ̝ʯɭ̝����D�ÛÛ��D�MvÛ�Ûɭɡ̝ɭ̯̤�˝ʄ�ɀʅɭʓˉʅ�͕ʓ̯ʎ�̝ɭ̤ʓʴʓɭˉɡɭએ�
ঢ়�Ûɭ̯̚ɭʽɠɭ̝��ÔÛm�vʓ̯̯ɀʅ˝ˉʅ�"ɀ̝̝ʓˉʅ̯˝ˉ�Ô˝˝ʽ

1326th OGM and Open Lecture
(̝��ˉˉɭ�"˝˝̯ɭ�Mʓ̤̯˝̝ʓɀˉ�ɀˉɧ��̸̯ʎ˝ ̝�!˝˝ʯ�mɀ̸ˉɡʎ�Юɭ�ÔÛ�ÛĊ�˝̝ʓʅʓˉ�̤̯˝̝ ͛����ɡ̯˝ɠɭ̝�
�vɭ̯ɡɀʴʄɭ�Юɭɀ̯̝ɭ�Û̯ɀ̯ɭ�mʓɠ̝ɀ̝͛�˝ʄ��ÛĊ�ੲÛɭɭ�̯ʎɭ�̚ɀ̚ɭ̝̤�ʓˉ�̯ʎʓ̤�ʓ̸̤̤ɭੳ
ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻæઈİ�Dɠʽɡʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻæઈİ�Dɠʽɡ

Southern Highlands Branch Meeting 2024-9
Ñ̝˝ʄɭ̤̤˝̝�vʓɡʎɀɭʴ�iɀ̤̤ʓ˝̸�DÔ�"R�DÔÛ"�D�Dv"�DÛÔÛ�Юɭ�"ʎɭʽʓ̤̯̝͛�̋ ʄ�Û˝ɡʓɀʴ��ˉ͚ʓɭ̯ ͛એ�
��ɡ̯˝ɠɭ̝��ÔÛm�vʓ̯̯ɀʅ˝ˉʅ�"ɀ̝̝ʓˉʅ̯˝ˉ�Ô˝˝ʽ

First of the Lunchtime series: Provocations and Inspirations
(̝�iɭˉ�Mɭˉ̝͛��"�RˉɭΌ̸ɀʴʓ̯͛�ʓˉ��̸̤̯̝ɀʴʓɀએ���ɡ̯˝ɠɭ̝��íˉʓ˝ˉ�íˉʓ͔ɭ̝̤ʓ̯͛�ɀˉɧ�Ûɡʎ˝˝ʴ̤�
"ʴ̸ɠ��!ɭˉ̯�Û̯̝ɭɭ̯�Û͛ɧˉɭ ͛�ੲÛɭɭ�̯ʎɭ�̚ɀ̚ɭ̝�ʓˉ�̯ʎʓ̤�ʓ̸̤̤ɭੳ
ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻড়ÔííD.͕Rɭʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻড়ÔííD.͕Rɭ

https://www.youtube.com/watch?v=lpS336YR0oY
https://www.youtube.com/watch?v=YvzNyOjdHpQ
https://www.youtube.com/watch?v=8qv9icmeOlA
https://www.youtube.com/watch?v=XWDeQDm-lTU
https://www.youtube.com/watch?v=T0_QO2Fb-mc
https://www.youtube.com/watch?v=8RUUFEwI-e4
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Western NSW Branch Meeting 2024-5
(ʓ̤̯ʓˉʅ̸ʓ̤ʎɭɧ�Ñ̝˝ʄɭ̤̤˝̝�Ûɀ̝ɀʎ��ઑÛʎɭɀ�.Ό̸ʓ̯͛�͕ʓ̯ʎʓˉ�̯ʎɭ��ɡɀɧɭʽ͛�Ôɭ̯ʎʓˉʯʓˉʅ�̯ʎɭ�ઐ͕ʎ͛ઑ�
˝ʄ�ʎʓʅʎɭ̝�ɭɧ̸ɡɀ̯ʓ˝ˉએ�ৗ��ɡ̯˝ɠɭ̝��"Ûí�(̸ɠɠ˝�"ɀʽ̸̤̚�!ʴɧʅ�ঢ়�Ô˝˝ʽ��ড়�æ˝ˉ͛�
vɡE̝ɀˉɭ�Ñʴɀɡɭ�(̸ɠɠ˝�ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻˉ(͕ʓ̸̝̤m�͕ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻˉ(͕ʓ̸̝̤m�͕

Hunter Branch Meeting 2024-4
Ñ̝˝ʄɭ̤̤˝̝�D̝ɀˉɡɭ̤ɡ˝�Ñɀ˝ʴ̸ɡɡʓ�M˝͕�ɡɀˉ�͕ɭ�ɀа˝̝ɧ�̯ʎɭ�ʎɭɀʴ̯ʎɡɀ̝ɭ�̤̤̯͛ɭʽ�˝ʄ�˝̸̝�ɧ̝ɭɀʽ̤ਗ਼એ��
�ɡ̯˝ɠɭ̝��ĉʓ͔ʓɧ�Ô˝˝ʽ��.ď��ɭ͕ɡɀ̤̯ʴɭ�.͚ʎʓɠʓ̯ʓ˝ˉ�ɀˉɧ�"˝ˉ͔ɭˉ̯ʓ˝ˉ�"ɭˉ̯̝ɭ
ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻD̯ʅ͕͚ʴৗʄ̤íʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻD̯ʅ͕͚ʴৗʄ̤í

Ideas@theHouse: October 2024
Ñ̝˝ʄɭ̤̤˝̝�æʓʽ�Û̯ɭ̚ʎɭˉ̤�D��m�Юɭ�ɠʓʅ�̯ʎɀ͕�͕ʎ˝�ʅ˝͔ɭ̝ˉ̤��ˉ̯ɀ̝ɡ̯ʓɡɀઑ̤�ʓɡɭਗ਼એ�ৗ��ɡ̯˝ɠɭ̝�
�E˝͔ɭ̝ˉʽɭˉ̯�M˝̸̤ɭ�Û͛ɧˉɭ ͛�ɀˉɧ�ʴʓ͔ɭ�̤̯̝ɭɀʽ
ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻďʓMæĐ͛ઈɧʄ͕ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻďʓMæĐ͛ઈɧʄ͕

1327th OGM and Open Lecture
(̝��ɠ̸ʴ�Ôʓ͔ͥʓ�ÑÛv��̸̤̯̝ɀʴʓɀˉ�ʓʽʽʓʅ̝ɀ̯ʓ˝ˉ�̚˝ʴʓɡ͛�ɀˉɧ�̯ʎɭ�Dɭɧɭ̝ɀʴ�ɭʴɭɡ̯ʓ˝ˉએ���˝͔ɭʽɠɭ̝�
�Ě˝˝ʽ�͕ɭɠʓˉɀ ̝�ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻঢ়í͕Û˝ɭɠ�ʅʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻঢ়í͕Û˝ɭɠ�ʅ

RSNSW and Learned Academies Forum 2024
Ю̝ɭɀ̯̤�̯˝�ɧɭʽ˝ɡ̝ɀɡ ͛એ���˝͔ɭʽɠɭ̝��E˝͔ɭ̝ˉʽɭˉ̯�M˝̸̤ɭ�Û͛ɧˉɭ ͛�ੲÛɭɭ�̯ʎɭ�̚ɀ̚ɭ̝̤�ʓˉ�
̯ʎɭ�f̸ˉɭ��ʓ̸̤̤ɭੳ
ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ̚ʴɀ͛ʴʓ̤̯ਗ਼ʴʓ̤̯ૻÑmĐDD͕"EʫDRĚʴ͔Đɀড়Ûড়ɧDʴ(̯̯vĊˉíĉʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ̚ʴɀ͛ʴʓ̤̯ਗ਼ʴʓ̤̯ૻÑmĐDD͕"EʫDRĚʴ͔Đɀড়Ûড়ɧDʴ(̯̯vĊˉíĉ

Southern Highlands Branch Meeting 2024-10
ĉʓˉɡɭ�(ʓ�Ñʓɭ̯̝˝��v�"Û"�DÔÛ��"˝ʽʽ̸ˉʓ̯͛�Ôɭ̤ʓʴʓɭˉɡɭ�ɀˉɧ��ɀ̯ʓ˝ˉɀʴ�Ôɭɀɧʓˉɭ̤̤એ��
�˝͔ɭʽɠɭ̝��ÔÛm�vʓ̯̯ɀʅ˝ˉʅ�"ɀ̝̝ʓˉʅ̯˝ˉ�Ô˝˝ʽ

Launch and Inaugural Meeting of the New England North West Branch
(̝��ʽ͛�v˝̤̤�ɀˉɧ�(̝�vɀ̝ʓ̤̤ɀ�!ɭ̯̯̤��Ô"�(."Ô��Dɭʴʴ˝͕̤�Ċ˝ʽɭˉ�ʓˉ�Ûæ.vએ���˝͔ɭʽɠɭ̝�
���ĉ���Dɀ̸ʴʯˉɭ̝�Û̯̝ɭɭ̯��̝ʽʓɧɀʴɭ�ɀˉɧ�ʴʓ͔ɭ�̤̯̝ɭɀʽ
ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻʫ.ɭ͕͔ĠĠઈÓʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻʫ.ɭ͕͔ĠĠઈÓ

1328th OGM, Open Lecture and Christmas Party
Ûɡʓɭˉ̯ʓɀ�Ñ̝˝ʄɭ̤̤˝̝�Mɭʴɭˉ�"ʎ̝ʓ̤̯ɭˉ̤ɭˉ����D�ÛÛ��D�MvÛ�Û˝ɡʓɀʴ�̔ ɭɧʓɀ�ɀˉɧ�̤ ʽɀ̝̯̚ʎ˝ˉɭ̤�
ʄ˝̝�͛˝̸̯ʎ�Ċʎɀ̯ઑ̤�̯ʎɭ�̤̯˝̝͛ਗ਼એ��(ɭɡɭʽɠɭ̝��vɭ̯ɡɀʴʄɭ�Юɭɀ̯̝ɭ�Û̯ɀ̯ɭ�mʓɠ̝ɀ̝͛�˝ʄ��ÛĊ
ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻæʴৗv!Ġ!˝ʎ̯̯̤͕͕̚ ͕͛˝̸̸̯ɠɭɡ˝ʽ͕ɀ̯ɡʎਗ਼͔ૻæʴৗv!Ġ!˝

https://www.youtube.com/watch?v=nDwirsuLN4w
https://www.youtube.com/watch?v=Ftgwxl23fsU
https://www.youtube.com/watch?v=XiHTYy5_dfw
https://www.youtube.com/watch?v=29-UwSoebOg
https://www.youtube.com/playlist?list=PLYFFwCGj2FIZlvYa8S8dFlD0ttMW7nU6V
https://www.youtube.com/watch?v=jEe7w5vJJ_Q
https://www.youtube.com/watch?v=T-l3MBJ26Bo
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Fellows
Ñ̝˝͔ɭˉ�ɹ ɭɀɧɭ̝̤�ɀˉɧ�ɭ͚̚ɭ̝̯̤�ʓˉ�̯ ʎɭʓ̝�пɭʴɧ�ɭˉ̯ʓ̯ʴɭɧ�̯ ˝�̸ ̤ɭ�̯ ʎɭ�̚ ˝̤̯�̄ ˝ʽʓˉɀʴ�DÔÛ��Ñʴɭɀ̤ɭ�̄ ˝̯ɭ�
Ñ̝˝ʄɭ̤̤˝̝ʓɀʴ�̯ʓ̯ʴɭ̤ઃʓˉɡʴ̸ɧʓˉʅ�ɀɧʫ̸ˉɡ̯̤�ɡ˝ˉʫ˝ʓˉ̯�ɀˉɧ�̝̚˝ʄɭ̤̤˝̝̤�˝ʄ�̝̚ɀɡ̯ʓɡɭઃʎɀ͔ɭ�ɠɭɭˉ�
̸̤ɭɧ�͕ʎɭ̝ɭ�ɀ̚̚ʴʓɡɀɠʴɭ�(ɭ̯ɀʓʴ̤�ɀ̤�̯˝�̯ʎɭʓ̝�пɭʴɧ�˝ʄ�ɭ͚̚ɭ̝̯ʓ̤ɭ�̯ʎɭʓ̝�̝ɭ̤ʓɧɭˉ̯�̸ˉʓ͔ɭ̝̤ʓ̯͛�ੲ˝̝�
̸ˉʓ͔ɭ̝̤ʓ̯ʓɭ̤ੳ�˝̝�ʓˉ̤̯ʓ̸̯̯ʓ˝ˉ�ʽɀ͛�ɠɭ�ɀ̤ɡɭ̝̯ɀʓˉɭɧ�ʄ̝˝ʽ�̯ʎɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤

�˝̯ɭ�˝ˉ�Eɀͥɭ̯̯ʓˉʅ
Юɭ�E˝͔ɭ̝ˉʽɭˉ̯�Eɀͥɭ̯̯ɭ�˝ʄ�̯ʎɭ�Û̯ɀ̯ɭ�˝ʄ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�ʓ̤�ʽɀˉɀʅɭɧ�ɠ͛�̯ʎɭ��ɭ͕�Û˝̸̯ʎ�
Ċɀʴɭ̤�Ñɀ̝ʴʓɀʽɭˉ̯ɀ̝͛�"˝̸ˉ̤ɭʴઑ̤��дɡɭ�ɀˉɧ�ʎɀ̤�̸̚ɠʴʓ̤ʎɭɧ�E˝͔ɭ̝ˉʽɭˉ̯�ˉ˝̯ʓɡɭ̤�̝ɭʅ̸ʴɀ̯ʓ˝ˉ̤�
ʄ˝̝ʽ̤�ɀˉɧ�˝̝ɧɭ̝̤�̤ʓˉɡɭ�ড়ৗ�R̯�͕ɭˉ̯�˝ˉ�ʴʓˉɭ�ʓˉ��ɀˉɧ�̤ʓˉɡɭ��ʓ̤�˝ˉʴ͛�̯˝�ɠɭ�ʄ˝̸ˉɧ�ɀ̯�
ʎ̯̯̤̚ʴɭʅʓ̤ʴɀ̯ʓ˝ˉˉ̤ ͕ʅ˝ ͔ɀ̸ʅɀͥɭ̯̯ɭʎ̯̯̤̚ʴɭʅʓ̤ʴɀ̯ʓ˝ˉˉ̤ ͕ʅ˝ ͔ɀ̸ʅɀͥɭ̯̯ɭ.

7KH�1HZ�6RXWK�:DOHV�*RYHUQPHQW�*D]HWWH�LV�WKH�SHUPDQHQW�SXEOLF�UHFRUG�RI�RIILFLDO�16:�*RYHUQPHQW�
QRWLFHV��,W�FDQ�DOVR�FRQWDLQ�ORFDO�FRXQFLO��QRQ�JRYHUQPHQW�DQG�RWKHU�QRWLFHV�

(DFK�QRWLFH�LQ�WKH�*RYHUQPHQW�*D]HWWH�KDV�D�XQLTXH�UHIHUHQFH�QXPEHU�WKDW�DSSHDUV�LQ�SDUHQWKHVHV�DW�WKH�HQG�RI�
HDFK�SDJH�RI�WKH�QRWLFH�DQG�FDQ�EH�XVHG�DV�D�UHIHUHQFH�IRU�WKDW�QRWLFH��)RU�H[DPSOH��>16:**����������@�

7KH� *D]HWWH� LV� FRPSLOHG� E\� WKH� 3DUOLDPHQWDU\� &RXQVHO¶V� 2IILFH� DQG� SXEOLVKHG� RQ� WKH� 16:� *RYHUQPHQW�
*D]HWWH� ZHEVLWH� �ZZZ�JD]HWWH�OHJLVODWLRQ�QVZ�JRY�DX�� XQGHU� WKH� DXWKRULW\� RI� WKH� 16:� *RYHUQPHQW��
7KH�ZHEVLWH�FRQWDLQV�D�SHUPDQHQW�DUFKLYH�RI�SDVW�*D]HWWHV�

7R�VXEPLW�D�QRWLFH�IRU�JD]HWWDO��YLVLW�WKH�ZHEVLWH�

%\�$XWKRULW\
*RYHUQPHQW�3ULQWHU,661����������

*RYHUQPHQW�*D]HWWH
RI�WKH�6WDWH�RI
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�ˉ�̯ʎɭ�ʓˉʓ̯ʓɀ̯ʓ͔ɭ�˝ʄ�ÔÛ�ÛĊ�Dɭʴʴ˝͕�Ô˝ɠɭ̝̯�Ċʎʓ̯̯ɀʯɭ̝��v�DÔÛ��̯ʎɭ�Û˝ɡʓɭ̯͛�ɀ̝̚̚˝ɀɡʎɭɧ�
Mʓ̤�.͚ɡɭʴʴɭˉɡ͛�̯ʎɭ�E˝͔ɭ̝ˉ˝̝�̯˝�ʄ˝̝ʽɀʴʴ͛�ʅɀͥɭ̯̯ɭ�ʄɭʴʴ˝͕̤�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯ ͛��ʴʴ�ɡ̸̝̝ɭˉ̯�ʄɭʴʴ˝͕̤�
͕ɭ̝ɭ�ʓˉɡʴ̸ɧɭɧ�ʓˉ�̯ʎɭ�п̝̤̯�ʅɀͥɭ̯̯ʓˉʅ�ʓˉ�ড়�ɀˉɧ�̸̤ɠ̤ɭΌ̸ɭˉ̯ʴ͛�ɀ̯�̯ʎɭ�ɠɭʅʓˉˉʓˉʅ�˝ʄ�ɭɀɡʎ�͛ɭɀ̝�
ʄɭʴʴ˝͕̤�ɭʴɭɡ̯ɭɧ�ʓˉ�̯ʎɭ�̝̚ɭ͔ʓ˝̸̤�͛ɭɀ̝�͕ʓʴʴ�ɀ̚̚ɭɀ̝�ʓˉ�̯ʎɭ�Eɀͥɭ̯̯ɭ

�̤�̯ʎɭ�Eɀͥɭ̯̯ɭ�˝ʄ�D̝ʓɧɀ͛��f̸ʴ͛��̤ɀ̤͛

Mɭ̝�.͚ɡɭʴʴɭˉɡ͛�̯ ʎɭ�M˝ˉ˝̸̝ɀɠʴɭ�vɀ̝ʅɀ̝ɭ̯�!ɭɀͥʴɭ͛��"�i"�E˝͔ɭ̝ˉ˝̝�̋ ʄ��ɭ͕�Û˝̸̯ʎ�
Ċɀʴɭ̤�ɀ̤�Ñɀ̯̝˝ˉ�˝�Юɭ�Ô˝͛ɀʴ�Û˝ɡʓɭ̯͛�˝ʄ��ɭ͕�Û˝̸̯ʎ�Ċɀʴɭ̤�ɀˉɧ�ʓˉ�ʄ̸̝̯ʎɭ̝ɀˉɡɭ�˝ʄ�
̯ʎɭ�ɀʓʽ̤�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯͛�ʓˉ�ɭˉɡ˝̸̝ɀʅʓˉʅ�ɀˉɧ�̝ɭ͕ɀ̝ɧʓˉʅ�̯ʎɭ�̸̤̯ɧ͛�ɀˉɧ�̝̚ɀɡ̯ʓɡɭ�˝ʄ�
Ûɡʓɭˉɡɭ��̝̯�mʓ̯ɭ̝ɀ̸̯̝ɭ�ɀˉɧ�Ñʎʓʴ˝̤˝̚ʎ ͛�ʓ̤�̚ ʴɭɀ̤ɭɧ�̯ ˝�ɀɧ͔ʓ̤ɭ�ɀˉɧ�ɀɡʯˉ˝͕ʴɭɧʅɭ�̯ ʎɭ�
ɭʴɭɡ̯ʓ˝ˉ�˝ʄ�̯ʎɭ�ʄ˝ʴʴ˝͕ʓˉʅ�ɀ̤�Dɭʴʴ˝͕̤�˝ʄ�̯ʎɭ�Û˝ɡʓɭ̯͛�ʓˉ�ৗએ

�vvRæ�Ñ̝˝ʄɭ̤̤˝̝��ʴɀʓˉɀ�fɭɀˉ�DÔÛ�

�ÛM!íÔ��Ñ̝˝ʄɭ̤̤˝̝�.ʴʓͥɀɠɭ̯ʎ��ˉˉɭ���v�DÔÛ�

!.Ô���Ñ̝˝ʄɭ̤̤˝̝�Ô˝͛�Eɀ̝͛��v�DÔÛ�

!RæÛRi��Ñ̝˝ʄɭ̤̤˝̝�ĉʓɡʯʓ�D��v�DÔÛ�

!Ô�ÑMĐ�(̝�f˝̤ɭ̚ʎ�f˝ʎˉ�DÔÛ�

"�R���̤̤˝ɡʓɀ̯ɭ�Ñ̝˝ʄɭ̤̤˝̝��ʽ͛�iɀ̯ʎɭ̝ʓˉɭ�DÔÛ�

"�m�ERíÔR�Ñ̝˝ʄɭ̤̤˝̝�!ɭˉ�DÔÛ�

"��(���v̝��ˉɧ̝ɭ͕�Ю˝ʽɀ̤�"Û"�DÔÛ�

https://legislation.nsw.gov.au/gazette
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(ʓ̤̯ʓˉʅ̸ʓ̤ʎɭɧ�Dɭʴʴ˝͕̤
Ю˝̤ɭ�Dɭʴʴ˝͕̤�˝ʄ�ɭ͚ɡɭ̯̚ʓ˝ˉɀʴ�ɧʓ̤̯ʓˉɡ̯ʓ˝ˉ�ɭʴɭɡ̯ɭɧ�ʓˉ��ɠ͛�̯ʎɭʓ̝�̚ɭɭ̝̤�ɭˉ̯ʓ̯ʴɭɧ�̯˝�̸̤ɭ�̯ʎɭ�
̚˝̤̯�ˉ˝ʽʓˉɀʴ�(ʓ̤̯DÔÛ�

"��(Ô.��Ñ̝˝ʄɭ̤̤˝̝�"˝ˉɀʴ�Û̯̝ɀ̯ʄ˝̝ɧ�DÔÛ�

"�Ñ.m��(�Ñ̝˝ʄɭ̤̤˝̝�mɭ̤�mɭ̤��v�DÔÛ�

"ÔRÑÑÛ�Ñ̝˝ʄɭ̤̤˝̝�Ûɀʴʴ͛��ˉˉ�DÔÛ�

"Ô�í"M.Ô�Ñ̝˝ʄɭ̤̤˝̝�Ô˝̤ɀʴʓˉɧ�D̝ɀˉɡɭ̤��v�
DÔÛ�

(R�E.Ô�Ñ̝˝ʄɭ̤̤˝̝�vɀ̝ɡɭʴ�.ɧ̸ɀ̝ɧ�DÔÛ�

.æM.ÔR(E.�v̝�mʓ˝ˉɭʴ�DÔÛ�

EÔ..�MRmm�Ñ̝˝ʄɭ̤̤˝̝�"ɀ̯ʎɭ̝ʓˉɭ�DÔÛ�

EÔRDDRæMÛ��̤̤˝ɡʓɀ̯ɭ�Ñ̝˝ʄɭ̤̤˝̝�iɀʴʓˉɧɀ�DÔÛ�

Eí��Ñ̝˝ʄɭ̤̤˝̝�Đʓˉʅʫʓɭ�fɀ͛�DÔÛ�

M�m(.��Ñ̝˝ʄɭ̤̤˝̝�Ôʓɡʎɀ̝ɧ�DÔÛ�
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The Governor: “this wonderful history,” 
 
The State Librarian:  “a crystal-clear and 
beautifully constructed exposition on the 
intellectual milieu, international parallels and 
the political machinations behind the creation 
and administration of the Royal Society. It 
helps inform not only the history of science 
in NSW, but more broadly the larger intel- 
lectual climate of Australia.” 
 
“a book which is genuinely engaging” 
 
“the storytelling is compelling “ 
 
“takes the story outside the constrictions of 
Royal Society personalities, into the much 
more significant world of colonial society 
and politics” 
 
“tells the early history of a learned society 
still active in the intellectual culture of 21st 
century Australia. Dr Coote’s Knowledge for a 
Nation beautifully captures this story.” 
 
The Society President:  “a very readable account 
that is hard to put down.  By using the 
characters involved in the Society to tell its 
story, she has produced a rollicking recital of 
their lives and times, of the Society’s fortunes 
and misfortunes, ebbs and flows, highs and 
lows.” 
 
 
 

Peter Shergold: “Pick up this wonderful and 
engaging history by Dr Anne Coote, and you 
will find yourself in a different place.  You 
will be transported to another time, listening 
in on vigorous debates about science, 
technology, medicine, philosophy and 
society. More importantly, you will gain a 
sense of the world which shaped their views 
and their approach to intellectual discovery.” 
 
“because of Coote’s wonderful attention 
 to just the right detail, we are allowed to 
comprehend the world that existed” 140 
years ago 
 
“Coote centres her history of the scientific 
establishment on the flesh, blood and  
temperament of the participants, not just on 
the ideas that they espoused. We meet real 
people, some snooty, some engaging, some 
dull, some respectable, some downright 
unethical but, nearly all of them, insatiably 
curious or at least feeling the need to behave 
so in front of others.” 
 
“between the covers of this absorbing book 
 lies … more than a travel guide to a foreign 
country. ..   History is not just a quaint place 
to visit. It has made the world in which we 
live today and beckons to the future which 
awaits.” 
 
“To potential readers — Royal Society 
members and beyond — I thoroughly 
recommend this book. Buy it. Read it. 
Think about it. 
 
 
 
Knowledge for a Nation: Origins of the Royal Society 
of New South Wales by Anne Coote 
ISBN: 9780645859409 
Publisher: The Royal Society of NSW, 
Sydney: 1 October 2024 
 
 
The book is available from the RSNSW 
Online Shop at $50 for RSNSW members 
(https://members.royalsoc.org.au/rsnsw-
shop/), or from John Reed Books ($59.95), 
https://johnreedbooks.com.au/p/knowledge
-for-a-nation?barcode=9780645859409 



 

 
 

INFORMATION FOR AUTHORS 
 

The Journal & Proceedings welcomes manuscripts for review in the many areas of interest to the 
Royal Society: science, engineering, social science, politics, arts, philosophy, and the humanities. 
Papers presenting aspects of the historical record of research carried out by Australians or within 
Australia are particularly welcome.  Papers (other than those specially invited by the Editorial 
Board) will only be considered if the content is either substantially new material that has not been 
published previously, or is a review of a major research programme. 
 
Letters to the Editor, Discourses, Short Notes and Abstracts of Australian PhD theses may also 
be submitted for publication.  We welcome sets of papers where disagreements among authors 
are ventilated and argued. Please contact the Editor if you would like to discuss a possible article 
for inclusion in the Journal. 
 
In the case of papers presenting new research, the author must certify that the material has not 
been submitted concurrently elsewhere nor is likely to be published elsewhere in substantially the 
same form.  In the case of papers reviewing a major research programme, the author must certify 
that the material has not been published substantially in the same form elsewhere and that 
permission for the Society to publish has been granted by all copyright holders. 
 
Details of submission guidelines can be found in the online Style Guide for Authors at: 
http://royalsoc.org.au/publications/author_info.htm. 
 
Note that references should be formatted using the Sage-Harvard reference style. Do not 
attempt to copy the page layout of articles in the Journal. 
 
Manuscripts are only accepted in digital format (generally MS Word) and should be e-mailed to: 
editor@royalsoc.org.au  In the unlikely event that a file is too large to email, it should be placed 
on digital media and posted to: 

The Honorary Secretary (Editorial), 
The Royal Society of New South Wales, 
PO Box 576,  
Crows Nest, NSW 1585 
Australia 

 
Manuscripts will be reviewed by the Editor, in consultation with the Editorial Board, to decide 
whether the paper will be considered for publication in the Journal.  Manuscripts are subjected to 
peer review by at least one independent reviewer.  In the event of initial rejection, manuscripts 
may be sent to other reviewers. 
 
The Society does not require authors to transfer the copyright of their manuscript to the Society, 
but authors are required to grant the Society an unrestricted licence to reproduce in any form 
manuscripts accepted for publication in the Journal & Proceedings.  Enquiries relating to copyright 
or reproduction of an article should be directed to the Editor. 
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