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ʷ�śʸ^%ʅ́�˖˞ˇ˼˲˒˚8×«ºɩ
ºɽ˧Ǩƶɐ�ˡ˔ʹˎ˾˲ˡʸº%˧÷�
ž˨˂˼˲˒˚ˈʸ^%ʅˢȸ˄ʁɗ˥ȕˈR
˼³˵ˠ˃˲˔ʹ%ʅ˥,ˇ˂˝˚Ő˧̵͆̕
̣÷ǟê˧̹̗̆͆ˡ˃˚˧ˡ˔ˈʸʗÕ%ʅ

˧�ʸ^%ʅ˥˨ĥòȒiˈ�˗˻˾˲˒˚ʹ
ǜˢ�˓^%ʅ˧aʐEƳˢˢ˶˥ʸ̋̈́̾̆
̶̡̈́̿̄̀˧ŷǲ́ųȻ˔˽ˎˢ˥ˤ˝˚˧
ˡ˔ʹ˲˛˲˛ɔɏ˨ȃ˥Ï˃˚˩ˇ˼ˡ˔ˈʸ�

%�˧ǅŸ˧ˆ÷˥Ǥˠ˽˺˄ʸ˲˚ʸʘ%�˧ŉˡ˶şº%˧ƏhNÄ˸w˼ǻ˳˧�Ǧ́�ʈȯ
˻˾˽˺˄ˤ̋̈́̾̆̈́łŠ́ŷǲ˒˚˃ˢĄ˝ˠ˃˲˔ʹ͎äʈˢ˃˄!śˡʸŐʈ˥-Ȭ˨˂˼˲˖̂
ˈʸǵ�Ťc˵ˠ˲˃˼˲˔ʹ,oʸ˺˿˒ˊˆʤ˃˃˚˒˲˔ʹ�
ʷːˠʸ̥̓͂Ǚ˧�ʸ%�˧ǅŸ˨ŸʺˤZǷ˧�ˡʸǒǢ˸İŴʸ˘˾˙˾˧Əh˥w˼ǻ˲˾ˠ
˃˽ˎˢˇˢĄ˃˲˔ʹˎ˧̥̓͂Ǚˡʸŏä͍äʈ˨º%Əh˧˳ˤ˻˕ʸőƀ˧ƳƏ˔˻Eˈȯ˅ˤ

˃ˎˢ˶˂˼˲˒˚ʹ˒ˇ˒�˸ʸ̺̣̿͆%ɔ˨ò˚˼]ʸ˘˾́ľ˅˽ʉɰ��˨éʠ˥˂˭˾ʸǜ˚
˜˧ŸʺˤƏh˥ň˒˃ĝƀˈƴ˲˾˲˒˚ʹ«ºˡ˧ɑȋ˶ʸŗW˧ʝ˨ĲȀˈ�ĝˊ˃ˇˤ˃ʸƹ
ʙLřˈˡˉˤ˃ʸ̡̙̼̎̿̅͆˨«�ˤ˧ˇǬʸ̣̯̾̀˸Ęăˈ˂˝˚˶˧˧ʸȯŸȯǍ*ˡʸ
YƵː˾ˠ˃˚ˢĄ˃˲˔ʹ˘˾ˇ˻͍äˈǼ˜ʸĻßʖɃ˧˺˄˥ʸň˒˃ĝƀ˥ɡɠ˔˽ˎˢˤˊʸ¨
ˊ˧�˚˜ˈ/˄˺˄˥ˤ˼˲˒˚ʹˆʏŸˡʸşº%ˈȪŖ˅˒ˠW˵ˠ˧«%ˈʸEŘʸƢ�˥ʇA
ː˾ʸǇ%˥Ǻ˅˽ˎˢˈˡˉ˲˒˚ʹ̺̣̿͆óíˡ˧«%ʇA˥˂˚˼ʸē˾ˤ˃.Ŵ̡̪́̎̎ˢˎ

ˤ˒ʸƚ@ˇ˻òŌ˧ɲȨ˲ˡʸ«%˧ɵ�́ĥ˝ˠʜˉ˲˒˚ňšƂEƳʸaƠ˜˫˿EƳʸƶɪœ
ŹEƳʸ̳̮̿̈́̑͆̃͆ȣ¯ȊEƳ˥˨ʸÿ˺˼đɒƸ˒�ˍ˲˔͊ǜ˧ʠ˧�ˡ˧±Ďˡ˨ʸˎ˧ħ
ņ́Ɋ˲˾˚%�ˈĦĝ˒ˠ˃˽µˈȯ˅˲˔͇͋ʹǊĲʸǅː˲ˢˆ%˃˔˽ˎˢˈˡˉ˽˧ˈ�ƻˡ
˔ˈʸ̺̣̿͆óí˶ˤˇˤˇˡ˔˦ʹq˥ǁȫ˛ˌˡ˨ˤˊʸƏǁˤɛƽĂǭˈ˂˝˚ˎˢ˶Ƨǫ˔˰
ˉˡʸʻ˂ˁʸ«%ˈ˂˝ˠȟˇ˝˚ˤˁʼˢ˃˄˧ˈtaː˾˚ǅː˲˧Lɯ˧Ď˃ˡ˨ˤ˃ˡ˒˹˄ˇʹ�

ʷţäˎ˘˨ʸÊʙóíˡ˧«%ˡ˂˼˚˃ˢĄ˃˲˔ʹ̺̣̿͆óíʸÊʙóí�̀˕ʸʍ˻˾˚Őʈ
Nˡ˧ǁȫʸɛƽĂǭ˨ʸɔɏ˧Ɠ˲˻ˤ˃ˎˢ˶˲˲˂˼˲˔ʹÊʙóíˡ˧ȟ˃Ĝʸ˘˒ˠʸşº%
˧Ƨþˡ˶˂˽˧ˡ˔ˈʸǁȫú˧$ĕŐʈ˸ʸǅː̂ˈ�ƻŵ˒˲˾˽ėȳ%˧ ˡʸʻː˝ˉ˧ǁ
ȫˤ̂˛ˌˣͅͅͅʼʸʻ˂˧Tŧ˝ˠʸˎ˄˃˄ʦ˥ĭ˅˾˩˃˃̂˓˷ˤ˃˧͒ʼǬʺʸ¨ˊ˧ǔ�˥Å̂
˛̤̩̘̄̆ˈû˻˾˲˔ʹȯ˽�ˈ¦̀˾˩ʸƦ�˧ĭ˅ŉ˶�ȏ�ŸˡʸŸʺˤ̤̩̘̄̆́ʜˊˎ

ˢˡʸșɢ˧ȱʂ˶¨ȵǄ˥ˤ˼˲˔ʹ�
ʷşº%˧ǒǢɤˡ˶˂˼˲˔ʸhƦȨhº˸hƦƳƱº́�ǈ˥˒ˠʸȈˇ˾˚Ʋ¢�ˡ˧hƦ
˧ƨĒʸʩȖ̸̡̖̘˧ɀ3˸ň˚ˤĶŰʸhƦˢ�ˢˈʉ̀˽ ʙˡ˧Ɍʣȶƈ˨ʸ˲ː˥¨ȵǄ˥
ĭ˅˽ˎˢ˥˺˝ˠʸƱȶ˸Ġȩʚňˈɲ˴Tʂˡ˔ʹˎ˧rǡ́ŕ˃˚�Ōʸǜ˨«º˧Ȓiˡʸł

�GȾwû́ǉī˔ºƳː̂ˢ�ȃ˥ʸ��˧łȖǒǢpɔ%ˈA˔˽Í�ºŮ˧KʇİŴ˥t
a˒ˠˉ˲˒˚ʹÍ�ºŮˡ˨ʸãę29ä˥ºȌīÌȮʟˈĿȹː˾ʸ˔˰ˠ˧ǝǉˡʸ¨ȵǄͅ¨ʙ
Ǆʸȭ~Ǆˤȱơˡ�ɖ́ˢ˻˅�ʣ́ȯS˔ˎˢˈˡˉ˽`́ʪ˅˽˺˄ʸİŴˈǻ˲˾ˠ˃˽˧˛˘
˄ˡ˔ʹ«�ˡ˂˽ǜ˚˜ˈƩ˃ȱʂˡƦ�́ĭ˅ˠ˃ˠ˨̝̹ˡ˔˦ʹŸʺˤʸ˂˽˃˨Ƽˤ˽Tʂˡ
˧ĭ˅ŉ́ǻ˳~̀˖˽ˎˢ˥˺˝ˠʸň˚ˤǁĎˈƳ˲˾ʸˏșɢ˧ĄȎ˶Ɠk˒ˠ˃ˊˎˢˡ˒˹˄ʹ�

ʷːˠʸţä˨ˣˎ˧ Ĝˡ«%ˈʇAː˾˽ˡ˒˹˄ˇ͒͊�Ȩɽˡ˨ʸ˲˛ɔɏ́˒ˠˆ˼˲˖̂͋ʷ
˗˫ʸ«%˥ˏtaˊ˛ː˃ʹ%�˧ǅː˲ˢǊĲˆ%˃˒ʸ«˃˥ɔɏˡˉ˽ˎˢ́ţ˒ˠˆ˼˲˔ʹ�
�
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ʿŶȮˀ	
ʷǒǢ˥w˼ǻ˳³˵˚ºƳ˸ȡĝˢ˝ˠʸwû̢̜͆˧ǿȺȶŧ˨˞˲˕ˉˈ˜ˤ̵̣̆̈́ˡ˂˽ʹː˻
˥hƦ˧ȨhǒǢ˥ˆ˃ˠ˨ʸȨh�ń˸Ȩh_~˧˺˄˥ŽȰTÛ́]Ķˢ˒˚ǿȺĝƌˈ˭ː̀˒
ˊˤ˃̢̜͆́w˼Ğ˄ʸ˲˚ʸ9+ÙǬ˧Ȯ�˥˺˼̢̜͆˧˩˻˞ˉˈ«ˉˊˤ˽ʸˢ˃˝˚̘̒͆˶¨

ˊʸˎ˾˻ˈ�ÔɺUˤ̢̜͆ȶŧ́ʕ˒ˊ˒ˠ˃˽ʹşĠȩ̞̻́̐͆ˡ˨ʸhƦ˧ȨhˢǰƱ˥ʉ˔˽
ǒǢ˥Ļ̀˽ȡĝǒǢȏ́Êɖˢ˒ʸȶŧ̛̮̣ʻRʼ́/Ƶ˒ˤˈ˻ƜȌóíˡhƦ˧Ȩh̢̜͆0́¿
ʒ˥ȶŧ˒ʸ�şǄˤ̢̜͆ȶŧĝƌˢȎ˅ŉ́ɢ˥�ˌ˽ˎˢ́ǉǄˢ˔˽ʹM+Ǆ˥˨̋̈́̾̆̈́˧
ɑȋóí˥ˠʸ�]˥ɿÛ˔˽0̢̜͆ˢȺǯ̤̓͆́Ƶ˃ʸtaȏ}șˈșɢ˧PCˡȶŧ́¿ɟ˔˽
ˇ˚˜ˡw˼ɲ˵˽ʹɑÝ˨ʸtaȏ˥Tˇ˻ˤ˃ơʸƽ�ơˈ˂˝˚ʒ˥˘˧ɾêyʠ˶˒ˊ˨̺̿͆
̣ˡ˧PCĽ.ˡÊĂ˔˽ʹ�

●ǹ��¾˧NÄ�
ͅ�ȞȄó̢̺̀ˢ˨ʲ(TŃTŧʸLTŃTŧʸ�àTŧʸʁ�àTŧ˨Iˠˎ˾)	

ͅřďÙų¾ˢ˨ʲ(.˝˚̢̺̀ˡ̢̜͆wû˧̷̖̼̖́͆̽̈́ʲ→	?ƣ͒˘˄˓˷ˤ˃͒)	

ͅ�ȞkȄó̢̺̀ʲ(�ȞȄó̢̺̀́ĩð˒ˠ�ń̢̜͆˸_~̢̜͆́ȶŧ)	

ͅ�ȞkȄóƔ~̢̺̀ʲ(�ȞkȄó̢̺̀́ː˻˥ĩð˒ˠ9+Ù́Ğ˄)	

ͅǳqˤźŲºȌĝƌ˧ǹ�ʲ(ʘȄó˧̢̜͆˶ȶŧˡˉ˽)	
----------↑↑↑ˎˎ˲ˡ↑↑↑----------	

ʷ	
ʷˎ˧˺˄ˤ«ÔˤNÄ́ĵˍ˲˒˚ˈʸǜ˨ǿȺº˧ËʆÃˡ˨ˤˊșTˡǼʮˈ˂˽ŉƌ˒ˇǹ�ˡ
ˉ˲˖̂˒ʸˎ˄˃˝˚ˇ˚˜˧̋̈́̾̆̈́ɑȋ́˔˽˧˶W˵ˠˡ˒˚˧ˡʸ�¼ˡ˃˝˪˃ˡ˒˚ʹˡ˔

ˈʸta˃˚˛ˌ˚ǅː̂˥˨��˧̞̻́̐͆NÄ́șȌ˧ŠŇ˥ˡˉ˽ǟê˧̛̮̣˧hˇ˒ŉˊ˻
˃˨&˅˻˾˚ˇˢĄ˃˲˔ʹǅː̂˧ʙǃ˃hƦȨhǒǢ́ɲ˵˽�ˡ˧�b˥ˤ˾˩å˃ˡ˔˒ʸ
˶˝ˢgñ˒ˠˊ˾ˠǜ˥̢̜͆ȶŧ˧ˎˢ́ł˅ˠ˃˚˛ˌ˾˩,˺˼ˡ˔ʹ�
ʷŗú˥ʸtaȏ˧ǅŸʸ�˼�ĝˇ˞�ŉɯȨˤɉō˥ˤ˼ˈ˜˛˝˚ˇ˶˒˾˕Ƹ˒ȿˏˑ˃˲˖̂

ˡ˒˚ˈʸʅ˃Őʈˆ�ˉ~˃˃˚˛ˉ˂˼ˈˢ˄ˏˑ˃˲˒˚ʹ̞̻́̐͆˧ú˥9X˥̹̟̙̗͆́ˊ˛
ː˝˚ŉ˶ˆ˻˾ˠʸ̋̈́̾̆̈́óíˡ̖̿̄̐̽̈́ˈġĹ˒˟˻ˊ�¼˛˝˚ƆĪ˜ˈŁ̀˾ʸˢˠ˶·˒
ˇ˝˚ˡ˔ʹ˲˚ʸňš«%Ʊ�˥˨ʸˎ˧"ƹ́ĳ˒ˠ˃˚˛ˉʸˆˇˍˡˎ˄˃˝˚ź%́˃˚˛ˌ˲
˒˚ʲ(ˢˠ˶«¦ˡ˒˚ˈ)ʹƶɪ«%Ʊ�˥˨ʸǜˈśŌ̏̿̏̿˲ˡƚ@˒ˤ˃˧˥ʸƚ@˧ƀʑˇ˻
òŌ˲ˡ	Ç˥ƀw˼ʸ̵̣͆̕˒ˠ˃˚˛ˉ˲˒˚ʹÿˇ˻đɒƸ˒�ˍ˲˔ʹ�

ʷŗú˧ŗú˥À&ˡ˔ˈʸş̞̻́̐͆˧�ɽ˨şº%˧º%Ʌ53Ú˧ȶɉȼ�ʲ(¨ƶͅňš,	2017)	

˧NÄˢ˶ʁˤ˼˲˔˧ˡʸˏȜ�˂˽ŉ˨ˏtƤˊ˛ː˃ʹ�

şº%«%˧ȡĝ�ˌ"ƹʸ§˧º
Ů˧ˆŐʈ́˃˚˛˃ˠʸ̢̜͆ȶŧ
˥ʉ˔˽Ġȩ̞̻́̐͆ɑƜ́ː˖ˠ
˃˚˛ˉ˲˒˚ʹˇ˚˜ˢ˒ˠ˨ǜˈɑ
ȋ˒ˤˈ˻30�ï˧taȏ˧ǅː̂˶

�ȃ˥}ș˧PĆ/˝ˠ¿ʒ˥ȶŧ
́˸˝ˠ˳˽ƜȌóí́ˢ˼˲˒˚ʹ«
%I+ˈ̋̈́̾̆̈́óíˡ˒˚˧ˡĝ
D˥˨á˥PCˈ˂˽ˢ˃˄ˎˢˡʸˎ˄
˃˝˚˸˼ŉ˶ˢ˼˸˔ˇ˝˚ˢĄ˃˲
˔ʹtaȏ˧ǅː̂˥˨ʸƵ˃˽ȶŧ

̛̮̣ʻRʼ˧̘̣̆̈́͆̀ˢǳqˤ�Ȍ
�ʣ́�]˥ƕ˲˖˚�ˡʸòŌ˥�
Ș̂ˡ˶˻˃˲˒˚ʹ˦˻˃˸NÄ˧ŶȮ˨��˧ɯ˼ˡ˔ʲ(taȏ˯�]ɿÛ˧əŇ˥ȼɧ˧˶˧)ʹ�



ʷ2021ä9Ř9Ō͊Ŝ͋˧m]�ʸZooḿƵ˃˚̬̥̇̈͆óíˡʸ̵̖̗̈́
̸̇ʻ̶̦̮̄̀̇̈̀̈̄ˢ˨,ˇ͒ʼ́ʸʇA˒˲˒˚ʹˎ˧̵̸̖̗̈́̇
˨ʸKʇ̵̸̖̗̈́̇ˢ˒ˠʇAː˾ʸtaǂʄȏ˨~Ⱥˡ213�͊˄˜�Ȟ
taȏˈ42.7%͋ˢˤ˼ʸˎ˧̶̡͆˥ʉ˔˽Ȝ�ˈʯķ˒ˠ˃˽ˎˢˈ)˅
˲˒˚ʹ̵̸̖̗̈́̇ˡ˨ʸŶɏ́ǏƵ=�EƳ͊ɩǒźŷ͋˥ʸȀˊ}ɏˡ

˨ʸƴŴhƦ́Ǩƶɐ�EƳ͊8×«º͋ʸ'4hƦ́aʐȟũEƳ͊Ü�
ǝº«º͋ʸhƦ�hƦ́#ȦǛ�EƳ͊ťƑ«º͋ʸʂƳhƦ́ãƶƛŹ
EƳ͊ɩǒźŷ͋˧˘˾˙˾˧ǚǘ˸�ʣơ˥˞˃ˠɑƜʜˉ˲˒˚ʹ˘
˾́xˌˠ˧̧̢̪̘̟̖̀̅̌̽̈́ˡ˨ʸĿ˵ˠʻhƦǚǘ͑hƦ˧ƨĒʼ
ˢ˃˄¾ȋ˟ˌʸ˲˚ʸ˘˾́ĭ˅˽�ˡ˨͏˞˧șƷ͊Five	freedoms͋ˢ˃
˄ȴơˇ˻ĭ˅ˠȨˊˢ˃˄ˎˢ˨ʸ˃˕˾˧hƦ̡̌̔̿͆ˡ˶Lɯʞˡ˂

˽ˎˢ́ɔɏ˒˲˒˚ʹ˘˧E˧}ɏˡ˨ʸʻ̩̘̾̈́ʼˢ˃˄̤̎͆̓͆́�
˥ʸ}hƦ̡̌̔̿͆˥ˆˌ˽hƦǚǘ́ĳɲ˔˽�ˡ˧ʕ˒ː˸�ʣơʸ�

g).c8���(&�/�T"����
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ː˻˥˘˾˻˧ȶƈǮˤˣ́ʸ�]˥xˌ�ˌ˚ɛ�́�˥ɔɏ˒˲˒˚ʹhƦǚǘ˨ʸŌşˡ˨˲
˛˲˛ǁÑɮ�ˡ˨˂˽˶˧˧ʸō˻ˇ˥ɶƖś˥ǣH˒˚đˈ˂˼ʸòº%˧Ũ˚˔˰ˉ÷_˨
ǆʺ«ˉˊˤ˝ˠ˃˽ˎˢ́đ˓˲˒˚ʹ��˧̵̸̖̗̈́̇˨ʸ�ȼURLˇ˻˶ȱȑˡˉ˲˔˧ˡʸ˗
˫üǓɆʜˌ˾˩ˢĄ˃˲˔ʹ�
https://drive.google.com/file/d/1TxFu5lXJCVxvNZbKYGBR__fnU15mpEPL/view?usp=sharing	

ʷ2021ä9Ř9Ōʸ10Ō˥ʇAː˾˚hƦ˧ȨhˢǰƱº%˧Kʇ̵̖̈́
̸̗̇˥ta˒˚˧ˡˏ��˃˚˒˲˔ʹ�
º%˨̋̈́̾̆̈́ˡʇAː˾ʸǊĲ˧̢̘̟̖̅̌̽̈́ˈć˒ˊ˂˽�ŉʸ
Ǻ�ú˘˧˲˲7Ȗ�˥ˆɫ˅˥Ȩˊˎˢˈˡˉ˽̋̈́̾̆̈́«%ˤ˻ˡ
˨˧ȟː˶đ˓˲˒˚ʹ�

ʷKʇ̵̸̖̗̈́̇˨ʸǏƵEƳ˥˺˽hƦǚǘ(̶̦̮̄̀̇̈̀̈̄)ˢ
hƦĐɕ˧ɹ˃ʸ̶̦̮̄̀̇̈̀̈̄ˢ̘̣̓˧̩̘̾̈́ˤˣŶɏˇ˻³
˲˼ʸƴŴhƦʸ'4hƦʸhƦ�hƦʸʂƳhƦ˥ˆ˃ˠ˘˾˙˾Ǫ
�ȄˡǒǢ́Ȩ˝ˠ˃˽EƳŉ˥˺˝ˠʸʻ̶̦̮̄̀̇̈̀̈̄ˢ˨,
ˇ͒ʼ˧̶̡͆˧DɑƜˈȨ̀˾˲˒˚ʹ�
ʷǨƶEƳˇ˻˨ƴŴhƦTʂ˥˞˃ˠWeb�˧̞̟̘̣̈̐̿˸ĢəÃ�

�ˌ˥̵̣́͆ː˾ˠ˃˽HPˤˣɋˡ˶ˈʊȲˡˉ˽č�́¨ń�˅ˠˆɃ˃˚˛ˉ˲˒˚ʹż˧a
ʐʐEƳ˧'4hƦTʂ˧ˆɃˡ˨̲̟̣̖̟̰̽Ǭ˧hƦwĞŴ˥Ê˒ʸń<́¾˵ˠ˧ȉ\Ȱ
¾ˈŊȨː˾˚ˎˢ́ʘá˥ƹśǄ˥đ˓˲˒˚ʹǜˈǴ́ȈˊhƦ�˧Tʂ˨ʸ#ȦEƳˈw˼�
ˍ˻˾˚˺˄˥˘˶˘˶hƦ�́¾ȋ˔˽ƌùˈ¹�˖˕ʸ˘˾˥˺˝ˠ½ˮ˻˼̂˥ˤ˝ˠ˃˽�
ʣ˶Îˤˊ˂˼˲˖̂ʹŔ˥ʸǰƱȏ>˥̶̦̮̄̀̇̈̀̈̄˥˞˃ˠ˧ƱȶˈÎˤ˃ˎˢ˥ɝ�˔

˽ìÂˤˣʸɢ˥˞˲ː˾˽̣̭̟̐˩ˇ˼ˡ˒˚ʹãƶEƳ˥˺˽ʂƳhƦTʂ˧ˆɃˡ˨ʸfƮ˸
ȓɛ́ȎĔ˒˚Įƭ˸ÓƁŉƌˈ�˻˕˶̶̦̮̄̀̇̈̀̈̄˶�Ő˥ĥ7˒˚ĝƌˡ˂˝˚ˎˢ
ˤˣʸhƦ�˥ˆ˃ˠÓ+Ǿʫˈè˲˼˞˞˂˽�ˡºˮ˰ˉˎˢˈ¨ˊ˂˽ˢđ˓˲˒˚ʹ�
ʷ�şǄˤƨƋˇ˻ƌŅ@˸ȰZˤˣ˧ŗňč�˲ˡˈw˼�ˍ˻˾ʸCovid-19ˈƪ¶́Ĭ˽˃ʸ
�Ɛ˧˱ˢ̂ˣˈZʍː˾ˠň˒˃č�́ĝ˥˔˽˧ˈʕ˒˃ŏ�˥ˆ˃ˠʸ}Tʂ˧č�́�Ɔ
˥̢̟̰̣̄͆ˡˉ˽ɜƉˤŐʈˡ˒˚ʹˏɑƜ˃˚˛˃˚EƳŉʸ˘˒ˠ«%˧ɵ�˥Ļ̀˻˾˚

ǅŸ˥ÿ˺˼đɒƸ˒�ˍ˲˔ʹ�
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ʷW˵˥ʸ̥̓͂Ǚ˧ʕ˒˃ƨƋ˧�ˡƚ@ʸ¿Ŋ˒ˠ˃˚˛˃˚ʉ5ȏ˧
ǅŸ˥đɒƸ˒�ˍ˲˔ʹ˲˚ʸCǛǁȫɚˢ˃˄ǸŒ˻˒˃ɚ́˃˚˛ˉ
ʘá˥Fŭˡ˔ʹÈŬ�˧ŉʺˆ˺ˬīÌ˒ˠˊ˛ː˝˚ňšƂłİ˥Ɠˊ
ˆǕƸ˒�ˍ˲˔ʹ�
ʷ��ˈǜ˥ˢ˝ˠW˵ˠ˧º%ǁȫ˛˝˚˧ˡʸșT˧ǒǢNÄ́Iˊ

ǐ˻ˤ˃ŉʺ˥Ê˒ˠʸǑ˃Őʈˡ&˅˽ˎˢˈʕ˒ˊđ˓˲˒˚ʹƧ˥ʸ¨
ˊ˧̢̜͆˧�ˡ,́ɻˬʸˣ˧˺˄˥ȯ˖˽ˇˢ˃˄ơˡɁȨʃɈ˒˲˒
˚ʹĚˈ¸˧˺˄˥Đǎ˧˂˝˚¿ʮ̢̜͆́U˼įˠ˽ˎˢ˨ɨ˃ˎˢˡ
˒˚ʹ˒ˇ˒«¦ˡ˂˝˚T˸˼ˈ˃ˈ˂˼ŵ˒ˊʸȎÆ˧Ǝȅ˸̰́̈́̚
̡̖͆̽̈́˧ȅȌ˥˶ȇˈ˝˚˧ˡʸɘʁˤǼʮ́ː˖ˠ˃˚˛ˉ˲˒˚ʹ�
ˎ˾˲ˡ�śˈ̷̐͂ˤ¿ʮ́Ȩ˝ˠ˃˽�ʸǜ˨ʘá˥̶̐͂ˡƍȚ˃¿

ʮ˩ˇ˼ˡ�¼˥ˤ˽©˶˂˼˲˒˚ˈʸ��ˎ˧˺˄ˤɚ́˃˚˛ˌ˚ˎˢ
ˡ«ˉˤș8˥ˤ˼˲˒˚ʹ�ŉˡʸxɚ˧«ˉˤȮ�ˈǒǢNÄ˧ň®
Ć˸ʙǃːˡ˂˽ˢȎ˅ˠ˃˽˧ˡʸ˚˛ʙǃ˃˛ˌ˧ǒǢ˥ˤ˻ˤ˃˺˄
˥îˉȀˉǵɲ˒ˠ˃ˎ˄ˢĄ˃˲˔ʹ�
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ʷCǛǁȫȫõ˨yʠǁȫ˧ºƳ%�́Êɖˢ˒ʸ�äê˧«
%ˡ˨20ʣ˧̣̉̈́̿͆ˈ˂˼˲˒˚ʹŏäêʇAˡˉˤˇ˝˚ˎ
ˢ˸̋̈́̾̆̈́ʇAˢ˃˄ˎˢ˶˂˼ʸ0ä˺˼˶̣̉̈́̿͆ńˈ¨ˊʸ
ȡĝǒǢȏ˧ǁȫˈ¨˃ƏƆ˧˂˽«%ˢˤ˼˲˒˚ʹ�
ʷ̋̈́̾̆̈́º%ˡ˧ǁȫˈW˵ˠ˧ºƳː̂ʸº%ǁȫˈW˵

ˠ˧ºƳː̂ˤˣ�¼́ģ˅ˠ˃˚ºƳ˶¨ˇ˝˚ˢĄ˃˲˔ˈʸ
ˣ˧Ɯʣ˶̘̤̾̆˸ɉō˥Øˈˤː˾ˠ˃ˠˢˠ˶̀ˇ˼˸˔
˃ǁȫˡ˒˚ʹ˘˧˚˵ʸCǛǁȫȏ́ɻS˔˽˧˥˨Ȣe˒˲
˒˚…ʹż«%˨ˣ˄˃˝˚ʇAŉƌ˥ˤ˽ˇŝ¾ˡ˔ˈʸ�«%�

˧˺˄˥¨ˊ˧ȡĝǒǢȏ˥ǁȫ˒ˠ˶˻˅˽ˎˢ́śø˒ˠ˃˲˔ʹŗú˥ʸˆā˒˃ˤˇÈŬ�́î
ˉxˌˠ˃˚˛˃˚EƳŉ˥ˎ˧ ́;˼ˠˆǕƸ˒�ˍ˲˔ʹ˂˼ˈˢ˄ˏˑ˃˲˒˚ʹ�
�
sŽˤ˽ÈŬ˧ǽŨʸ��4�˧ŉ́�«%˧CǛǁȫȏˢ˒ˠƈ¾˃˚˒˲˒˚ʹ�
�

¼ƶʲè«ː̂͊ť�ɩØ«ʎɩ͋�
ʻ̴̟̣͂Øº́Ƶ˃˚̯͂̆̾͆ʔ˧ȨhZüʼ	

�
Ŏʂʲœː̂͊Öʋ«ʎɰɩ͋�

ʻŹȥ̗̆́͆̕˧ǁʀƧĆˢhƦ�hƦ˥Ê˔˽�°Ćʼ	
�

ŦƶʲŚ�ː̂͊ť�ɩØ«ʎɰ~ɩ͋�
ʻhƦ�˥ˆˌ˽̖̩̉̕�ȧȧƒ˧DNATŧ˥˺˽ʧȍǱ�˧ĳ¾ʼ	

�
ÕşʲɄː̂͊«ʌ«ʎ�ʈǝº͋�

ʻʩȖ̶̳̟̎̽̐̑˥ˆˌ˽ːːʰˉ˧ǁɸ¦kʼ�

	B=KSg�Su}~zg�
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ʷǅŸʸW˵˲˒ˠʹˎ˧êʸ2021äêǒǢǁȫ%CǛɚ́˃˚˛ˉ
˲˒˚ʸť�ɩØ«º«ºʎ˧Ŧƶˡ˔ʹ�
ʷyʠǁȫ˨��ˈW˵ˠˡ˂˝˚˚˵ʸȁðˇ˻ǁȫNÄ˥ħ˃
ɽT˶˂˝˚˶˧˧ʸˢˠ˶ŵ˒ˊǁȫ˔˽ˎˢˈˡˉ˲˒˚ʹ�
ň�̥̘̓͂̇̆̀˧öʛˡʸˤˇˤˇǒǢˈ˄˲ˊɲ˲˕Ȩˉɂ˝ˠ

˃˽ƨƋˡ˒˚ˈʸ��˧ǁȫ́ɯ˒ˠʸșT˧ǒǢ˧ʁȮĆ́OǓ
Ɇ˔˽ȟ˃ź%ˢˤ˼˲˒˚ʹ�
ʷˎ˾ˇ˻˶hƦ�˥ˆˌ˽̖̩̉̕ǒǢ˥d̂ˡȨˉ˲˔˧ˡʸǅ
Ÿˇ˻˧ˏłİ́ʜˌ˽ˢå˃ˡ˔ʹ˂˼ˈˢ˄ˏˑ˃˲˒˚ʹʷ�

ʷˎ˧˚ˬCǛǁȫɚ́˃˚˛ˉ˲˒˚ʸ«ʌ«º˧Õş
Ʉˡ˔ʹ��ʇAː˾˚ʻhƦ˧ȨhˢǰƱº%2021äê
«%ʼˈʸ�ƳW˧º%ta͉ǁȫˡ˒˚ʹ�êˢˤ˃ȝ
{ˡ�Ʉ˂˽ɚ́˃˚˛ˊˎˢˈˡˉʸşò˥Fŭˡ˔ʹ˂
˼ˈˢ˄ˏˑ˃˲˒˚ʹ�

ʷç˃ˎ˿˧ªˈʵˣ˄ˮ˞˨ˇ˖ʶˡʸ˃˞ˇ˻ˇhƦ�
ˡǒǢˈ˒˚˃ˢĄ˄˺˄˥ˤ˼˲˒˚ʹºɽ˨lƑɷ«º
˧ņºɽ˥ĜÒ˒ʸƊ~Ž�EƳͅƫƠ͊Ɵş͋ôaEƳ
˧ˏīÌ˧�ʸ¸̶̇˧ǖ%ʉ5˥˞˃ˠ˧oŴɏņ́
�ǫ˒˲˒˚ʹư�˨«ʌ«ºˡʸ�ɷŽ�EƳͅÕƶ�
ĖEƳ˧ˏīÌ˧�ʸʩȖ̶̳̟̎̽̐̑˧ȨhǁɸǒǢ

˥d̂ˡ˃˲˔ʹ�

ʷˎ˧ê˨͌2021äêǒǢǁȫ%ˡ˧yʠǁȫ˥ˆ˃ˠ͌CǛǁȫ
ɚ́˃˚˛ˉ˲˒˚ˎˢ͌«¦·˒ˊĄ˃˲˔ʹˎ˧ǒǢ˧ɳȨ˥Ļ
̀˝ˠ˃˚˛˃˚ŌşãhƦ�˧ʩȖĥòȏ˧ǅː˲ˢ͌șƷ˥ǒ
Ǣ̶̡͆́ǁŰ˒ɲ˵˽ˎˢ́ȾÄ˒ˠˊ˾˚J�ƶǍ�łİ˥͌Ɠˊ
ˆǕƸ˒�ˍ˲˔ʹ�

ʷĄ˃ɭ˖˩͌��ǁȫ˒˚ǒǢ̶̡͆́ɝŰ˒˚˧˨̥͌̓͂̇̅̀
̘đŪĩ«ˈ�Nˡşůk˒³˵˚2020ä3Řˡ˔ʹ˲ːˇ͍än
Ǽ˝˚�ˡ˶đŪĩ«ˈv˲˽ˎˢ˨ˤˊ͌ǒǢ˧ęṸ̋̈́̾̆̈́ˡ
ǁȫ˔˽ˎˢˤˣ͌òŐ˧ǜ˨ĎB˒ˠ˃˲˖̂ˡ˒˚ʹa˅ˠ͌º%
ˢ˃˄ ˡ˧yʠǁȫ˨͌ǜ˥ˢ˝ˠW˧Ɂ˳ˡ˒˚ʹǁȫ˸ɛƽĂ
ǭˡ˨ĀȮ��˥�˝ˠ˒˲˃«¦uǌ˒ˠˆ˼˲˒˚ˈ͌ˎ˧˺˄ˤ

ɚ́˃˚˛ˉÎ˒˛ˌ¼¡˒ˠ˃˲˔ʹ��˧ǽŨ˥ƙɞ˔˽ˎˢˤˊ͌
hƦ�hƦ˧ʩʪǰƱŉƌ˧Ŀ�́ǉī˒ˠ͌Ÿʺˤȵêˇ˻�ú
˶̞̻̗́̈́˒ˠ˃ˉ˚˃ˢȎ˅ˠ˃˲˔ʹ�
ʷŞǫˡ˨ˏˑ˃˲˔ˈ̥͌̓͂đŪ˧Ǻĉˢǅː˲˧ǆʺ˧ˏǁÑ
́ˆǗ˼˒˞˞͌đɒ˧ȸȥˢː˖ˠ˃˚˛ˉ˲˔ʹ�

�
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ʷ«ºʎƳƏˈ³˲˽ˢ�Ő˥̥̓͂Ǚ˥ȯȝ̀˾˲˒˚ˈʸ˘̂ˤ�ʸ˧˜˧ǒǢÊɖˢˤ˽̳̟̎̽
̶̐̑˧̳̇˜˷̂ˈ¬ƯÉhƦ�ˡɇƳ˒˲˒˚ʹȴȲ˥ȨVˈˡˉ˽˱ˣ«�Ɔ˧hƦ́Êɖ˥ǒ
Ǣ˒ˠ˃˽ˎˢʸ˘˒ˠʸʵˣ˄ˮ˞˨ˇ˖ʶ˥Î˒˕˞ɬ˟˃ˠ˃˽ˎˢ́¿đ˒ˤˈ˻ƄṒɶˏ˒ˠ˃
˲˔ʹ�
ʷŗú˥ǜ�˧À&ˡĈȆˡ˔ˈʸÊɖˢ˒ˠ˃˽̶̳̟̎̽̐̑ƃ¸́ļö˒˚PǍʓˈʸ¬ƯÉhƦ

�ˢ˧L�ǒǢ˧�Ʋˢ˒ˠ11Ř25Ō͊Ŝ͋˥ǁ¥ː˾˽ˎˢˢˤ˼˲˒˚ʹ˶˒ˏȜ�ˈ˂˼˲˒˚˻ˏȲ
ˊ˛ː˃͇�
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ʷ2021ä9Ř9Ōʸ10Ō˥̋̈́̾̆̈́�ˡʇAː˾˲˒˚2021äêǒǢ
ǁȫ%˥ta˒˲˒˚˧ˡʸ��˃˚˒˲˔ʹ�
ʷǜșɢʸ�ähƦ˧ȨhˢǰƱº%˥H%˒ʸ��˧º%«%˨
ǜ˥ˢ˝ˠ�ƳW˵ˠ˧º%taˡ˂˼ʸW˵ˠ˧ǁȫˡ¨ˊ˧[ƞ
́xˌ˽ˎˢˈˡˉ˲˒˚ʹǅː̂˥ˢ˝ˠ˶��˧º%˨ǿ~˒ˠW

˵ˠ˧«%ʸː˻˥̋̈́̾̆̈́ˡ˧ʇAˢ˃˄ˎˢˡʸˎ˾˲ˡ˧º%
ˢ˨ɹ˝˚[ƞ́xˌ˽ˎˢˈˡˉ˚˧ˡ˨ˤ˃ˇˢĄ˃˲˔ʹ�
ʷǜ˨ʻƇƵ�̜̯̟̣́ǦŞ3D̘̻̥̎͆́Ƶ˃˚̶̇˧+ůƘ¾ʼ
ˢ˃˄̶̡͆ˡǁȫ́˃˚˒˲˒˚ʹˎ˾˨ʸiPad˥ĺɧː˾˚3D̘
̻̥̎͆ˡ̶̇I+́ļö˒ʸǤ+ŷǲː˾˚3DƹBˇ˻ʬ+Ƙ¾
́˔˽ˢ˃˄ň˚ˤ+ůƘ¾ŉƌ˥ˇ̂˔˽ǒǢǁȫˡ˒˚ʹˎ˾˲

ˡºN˧ǁȫ˒ˇǼʮˈƢˊʸ�˓Tʂ́Ëʆ˥˔˽ŉʺ˧]ˡǁ
ȫ˔˽˧˨W˵ˠ˛˝˚˚˵ʸˣ˧˺˄ˤȱơˡȐ˃ˠˊ˛ː˽˧ˇʸ
ˣ̂ˤɛ�ˈţ˽˧ˇʸIˊ�Ďˈ˞ˇ˕«¦ȁð˒˲˒˚ˈʸˤ̂
ˢˇƢ�ǁȫSţ˲˒˚ʹ˂˼ˈˢ˄ˏˑ˃˲˒˚ʹ�

ʷ2äˮ˼˧ǒǢǁȫ%ʇA˥~̀˖ˠ͌2021ä9Ř˥ȘŐȂ%́ʇ
A˒˲˒˚ʹ]ɢº%ˡ˨ǒǢǁȫ%˧ʇAŐś́�şǄ˥3Řˢ˒
ˠˆ˼˲˒˚ˈ͌hƦ˧ȨhˢǰƱº%˧ȽǤ˥'˃͌ʇAŐś́
ūɣ˥˔˽ˎˢˢ˒˲˒˚ʹˎ˾˨͌%�˧ǒǢǁȫ%táː˻˥
6ɲ˔˽˚˵˧ĴȈˡ˔ˈ͌�ŉˡ͌%\Ǫ16ŢʻȂ%˨…͊�ƺ͋…

Ƅä1�ʸ%ȺäêǺ�ú3̌Ř�N˥ʇA˒ʸş%˧ɵ��˧ʁ
Ȯ�ʞ˥˞˃ˠÈɔ˔˽ʼ˥Ĥȷ˔˽zȗĆˈ˂˼˲˒˚ʹ˘ˎˡ͌
��˧ȘŐȂ%ˡ˨͌ˎ˧Ţņ˧ĿŽ́Èɔ˒͌ğɆʜˉ˲˒˚ʹ˂
̀˖ˠ͌2äˮ˼˧ǒǢǁȫ%˧˚˵˥͌CǛǁȫǥɻȎ´�˧ɻ
S˥˞˃ˠ˶͌ąɼˏÈɔʜˉ˲˒˚ʹ�˒ˮ˼˧ǒǢǁȫ%ˡ˂˝
˚˚˵ˇ̣͌̉̈́̿͆ń˶¨ˊ͌ɻȎ´�˶Ƽ0˧12�˧%�˥ˆʤ�
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ʷ˲˚ʸ�«º˧ºƳ˧ŉ˸EƳŉ˧ǒǢǁȫ́W˵ˠȐˉʸșT˧«º˸ǒǢÁˡ˧ǒǢˢ˨ɹ
˄ȱơ˸ĝƌ́¨ˊºˮˎˢˈSţ˲˒˚ʹșT˥˨ʭŪ˳˧ˤˇ˝˚âè˃hƦ˸Tʂˇ˻˧ǒǢ
˥˞˃ˠǐ˽ˎˢˈˡˉ˚ˎˢˡʸː˻˥è˃ȱơˡșT˧ǒǢ́Ȏ˅˽ˉ˝ˇˌ˥ˤ˼˲˒˚ʹ«%ś
ʈǺ�ú˶�«º˧ŉˢč��ĸ˒ʸ�«%́ˉ˝ˇˌˢ˒ˠ˺˼řďȋˤ̧̟̣̓͆̐ˈŷǲˡˉ˚
ˢ¿đ˒ˠˆ˼˲˔ʹ�

ʷţä˶taː˖ˠ˃˚˛ˊ˞˶˼ˡˆ˼˲˔˧ˡʸǜșɢ˶��º̂˛ˎˢ́Ƴˇ˒ˠː˻˥ęʅ˒˚
˃ˢĄ˝ˠˆ˼˲˔ʹ˘˒ˠʸţä˨̥̓͂˶Ȥ˜ǎˉ¿ʒ˥ǅː̂ˢˆ%˃˒ˠč��ĸˡˉ˽ˎˢ́
śø˒ˠˆ˼˲˔ʹ�
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˃˔˽ˎˢ˥ˤ˼˲˒˚ˈ͌˞˞ˈˤˊˆɆ˵ʜˉ˲˒˚ʹ�
ʷ%\˸Ȱ\˨͌º%ɵ�˥ˤˊˠ˨ˤ˻ˤ˃˶˧ˡ˔ˈ͌ƨƋ˥Ă˓ˠȯǊ˒ˈĀȮˤˎˢ˶˂˼˲
˔ʹ˚˛˒͌ˎ˾˻˧¦Ŕ˥˨%�˧ǅŸ˧ˏďȯ˸ˏ�ğˈĀȮˡ˂˼͌ʻȂ%ʼ˨˘˧˚˵˧ʁȮ
ˤɔƈ˧ ˡ˔ʹʻȂ%ˤ̂ˇSˤˊˠ˶˃˃ˡ˒˹ʼˢ˃˄ƆĪ˜˨͌ǜ˶˺͆ˊƱȶ˒˲˔ˈ͌�ęǤ
˥ˤ˝˚˼˔˽ˢº%ɵ�˶˲˲ˤ˻ˤˊˤ˽˧ˡ͌ˣ˄ˇǅŸ͌�úˢ˶ˏtaˊ˛ː˃˲˔˺˄ʹ�

ʷŗú˥ˤ˼˲˒˚ˈ͌̋̈́̾̆̈́Ȃ%ˢ˃˄ē˾ˤ˃ŉí́ˏƚ@ˊ˛ː˝˚«%ĥòƱ�˧ǅŸˢ
taˊ˛ː˝˚%�˧ǅŸ˥ˆǕƸ˒�ˍ˲˔ʹ�
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ʷæ˥Ǻ̀˝ˠ˒˲˝˚2020ä«%˨ʸhƦ˧ȨhˢǰƱº%
˥ˤ˝ˠW˵ˠ˧ºȩʓ%˛˝˚�˶˂˼ʸòŐ«%ĥòƱ
�˧1�˛˝˚ǜ˨ƧXˤƆĪ˜ˡ"ƹ́ɲ˵ˠ˃˲˒˚ʹſ
ăˤˈ˻ʇA˨|˃˲˖̂ˡ˒˚ˈ˘˧Ċ˒˃ƆĪ˜̧̩́
˥ʸ2021äˎ˘˨,ˢ˒ˠˡ˶ʇA˔˰ˊʸňšː̂ʸƶɪː̂ʸ

̳̮̿̈́̑͆̃͆ː̂ˢL˥«%˧"ƹɵ�˥ƥ˅˲˒˚ʹ̋
̈́̾̆̈́ʇA˥˔˽ˎˢˡʸ�˲ˡ˥˨ˤˇ˝˚ƚ@˸ɿĔˈ
ĀȮˤ ʙ˶¨ʺ˂˼˲˒˚ʹƚ@́ɲ˵˽�ˡʸ˂˾˨ˣ˄˒
˺˄ʸˎ˾ˈ˂˝˚ŉˈ˃˃ˇ˶˒˾ˤ˃ʸˢ˃˄ˎˢˈżʺˢ
Sˠˉ˲˒˚ˈʸ˘̂ˤŐˡ˶«%ĥò̹̩̈́͆˥ǋɎ́˔˾
˩˔ˋ˥̵̘̘́̈́ˈ˂˼ʸ�ʣȶƈ˥�ˌˠǅː̂ˈ̐̕̕�
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̐ɲ˵ˠˊ˛ː˝˚�ˈşò˥ÿñˇ˝˚ˡ˔ʹ˲˚ʸč�&ɸˈɴˇ˝˚˼ˢʉ5ȏ˧ŉ˥˨˸
ˉ˶ˉː˖ˠ˒˲˝˚ ʙ˶˂˝˚ˇˢĄ˃˲˔ˈʸ˃˞˶Ɨˇ˃ˆȸȥ́ˇˌˠ˃˚˛ˉ˲˒˚ʹ
ň˒˃ˎˢ˥˶]�ˉ˥w˼ǻ˳˚˃ˢ˃˄Ą˃˥ː˖ˠ˃˚˛˃ˠ˃˽˧˨ʸ˸˨˼ˎ˧º%˧
Ɨˇːŀ˛ˤˢOɆɓ˒˲˒˚ʹˎ˧ ́;˼ˠǅŸ˥ˆǕƸ˒�ˍ˲˔ʹˣ˄˶˂˼ˈˢ˄ˏˑ˃
˲˒˚ʹ�

ʷːˠʸºȩʓ%˘˧˶˧˶˶˜˿̂ʁȮˡ˔ˈʸėȳ%˶ƧXˤŐʈˡ˔ʹșT˧ˎˢ́Ĭ˼ɭ˝
ˠ˳˽ˢʸėȳ%ˡɬ˃Þ˥ˤ˝˚ŉˢ˨n˩ñZǄ˥ˆɃ˔˽ˎˢ˥ˤ˼˲˔ˈʸŗW˨Î˒ȁ
ð˒ˠ˃˽˶˧˧ʸŗú˥˨²˥�ʈďɓˈȠƳ˅˽ˎˢˈ¨ˇ˝˚ˡ˔ʹº%ˡ˨ˣ˄˒ˠ˶Ê
ɖhƦǠˈɬ˃ŉˢ˩ˇ˼̢̘̟̖̅̌̽̈́˒ˈ˜ˡ˔ˈʸėȳ%ˈň˒˃S%˃́.˝ˠˊ˾˽ˎ
ˢ˶˂˼˲˔ʹ˘˒ˠ,˺˼ʸėȳ%˥S˽ˢ˃˞˶ʸEƳ˚˜ˈ�ƻ˨˒˷˃ˡ˃˽ˤˁʸ�«º
�¤ˡ˶EƳ˚˜˨˳̂ˤ�ȟ˒ˤ̂˛ˤˁʸșT˶ˎ˧�ʈ˥ˤ˼˚˃ˤˁˢĄ˄˧ˡ˒˚ʹ�ˡ

˨ʸhƦ˧ȨhˢǰƱº%˧ėȳ%͑ä1�«Ãŋ˧�ŋˈI�ˈʓ˲˽%ʸ˧˺˄ˤƆĪ˜ˡ
˔ʹ˘̂ˤėȳ%́̋̈́̾̆̈́ˡOưˡˉ˽˧ˇʸ«%1ɱʈ]˲ˡʇA˔˽ˇˣ˄ˇ˸NÄ˥˞
˃ˠ˂˾ˎ˾Č˳˲˒˚ˈʸŗǺǄ˥˨ʻ ́Ƚˌ˽ˎˢ˥ď�ˈ˂˽˧˛ʼˢșT˥ȸ˃Ȑˇ˖ʸ
ǅː̂˥ˏŰŃ˒˲˒˚ʹtaȏ˨30�ǟêˡ˒˚ˈʸ̡̱̾̈́ˇ˻ėȳ%̢̬̼͆˧ºƳː̂
˲ˡŸʺˤŉ˥ˏta˃˚˛ˉʸʻˆ˄˜;˼Ʀǧ�͊ˆʣ˥˂˄˶˧́20ǞN˥Ã˧�ˇ˻ı˒ˠ

̹̌̾]˥Ķǔ˒ʸˣ˾ˈ�ƻÈŬ�˧ÿ˥[ː˽ˇ́ǧ˄͋ʼ˥˶̨̿˺ˊˆ�ˉ~˃˃˚˛ˌ˲˒
˚ʹ̸̯̣́̆̐̄̇̀͆́/˝˚Î�ńˡ˧Ɏǩ̸̜̆ˡ˨ʸ̡̱̾̈́˧EƳŉˈȡȏ˧Č˳́
Ȑ˃˚˼ʸd˲˒˚˼˔˽ ʙ˶˂˝˚˺˄ˡ˔ʹėȳ%˶̋̈́̾̆̈́ˢ˃˄ˎ˾˲ˡ˥˨ˤ˃óˡ
˧ʇAˡ˒˚ˈʸȡ˃�˚˜˥ʻ²ˤ�ʈďɓʼ́ȠƳ˅ː˖˽ˎˢˈˡˉˠ˃˚˻ɵ�QY˥Ð
ˉ˲˔ʹ�

ʷºƳ˧ʝˇ˻ˆ
Ƀ˥ˤ˝ˠ˃˽ˎ˧º%ˡʸ«%ɵ�ˢ˃˄÷_́	˅ˠ˃˚˛ˉʸşò˥˂
˼ˈ˚˃ʍ˼ˡ˔ʹ˲˛˲˛ȡĝ˧˞˶˼ˡ˒˚ˈʸƆ�ˌ˩̮̄̾̊͆˥ǣHˡ˔ʹºƳ˸«º
ʎƳʸșT˺˼˶ȡ˃
�˥ˢ˝ˠ[ƞǄˡjÄ`ˈ˂˼ʸ(ˬ(ˬˢęʅˡˉ˽ ˢ˒ˠʸ�ú
˶º%˧ɵ�˥Ļ̀˾˾˩ˢˠ˶å˖ˡ˔ʹʷʷʷ�
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ʷ2021ä8Ř˺˼ʸhƦǚǘ̷̯̦̙̥̆̈́̑͆́Ř˥1

�˧ʡêˡʇ³˒˲˒˚ʹ�
ʷɬäŸʺˤ ʙˡhƦǚǘ˧wǻˈɲ̂ˡ˃˲˔ˈʸ
ʻhƦǚǘʼˢȸ˝ˠ˶˘˧ĭ˅ŉ˨�˥˺˝ˠƼˤ˽ˎ
ˢ˶˂˼˲˔ʹhƦǚǘ˥ʉ˔˽ǒǢ˸¿ɟ́˒ˠ˃ˊ˄

˅ˡʸhƦǚǘ˧ŶắƱȶ˒ʸɺUˤ¿ɟͅǒǢ˥Ì
ˌ˽˺˄ˤɔɏ́ŷǲ˒ˠ˃ˊ.ŴˈŻˇ˖˲˖̂ʹ˘
ˎˡ��ʸhƦǚǘ˥�ˉ~˄�˚˜˧ʈˡºˬ˂˄ˎ
ˢˈˡˉ˽˺˄˥ʸȕȔ˨˻ˤ˃gñ%́"ƹ˒˲˒˚ʹ
�ȞKʇˡ˨ˤˊʸʉ5ȏ˧ĨøZ˥˔˽ˎˢˡʸ̶̦
̟̄̐ˤɃˤˣ˶w˼Ğ˅˽˺˄˥˒ˠ˃˲˔ʹǪ͍�ǉ

˨hƦ�hƦ˧ǚǘ͊ɃʣĶ1ȏ͐ÕűȬȊ͋ʸǪ2�
ǉ˨ʱ˧ǚǘ͊ɃʣĶ1ȏ͐ňšƂ̶̡͋́͆˥1Őʈ
͓1ŐʈnǟêZooḿ/˝ˠȨ˃ʸǪ3�ǉ˨hƦǚ
ǘ˧e-learning˥˞˃ˠ͊ɃʣĶ1ȏ͐ěƝ˂ˉ˞͋ˡʸ
11Ř1Ō˥Ȩ˃˲˒˚ʹ�äê˃˝˪˃˨Ȁˌ˽�¾ˡ

˔ʹ̹̘̣͆̿̈́̑̿ˡˏŰN˒˲˔˧ˡʸˆƆɥ˥ˏt
aˊ˛ː˃ʹ�

	 $#EONUHKQMV5��

 2cLG��P���Y#;���Y��fed��
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ʷISAE2021ˈ̋̈́̾̆̈́ˡʇAː˾˲˒˚ʹ̤̆̈́˧̩̈́̍͂͆̀ˡ̌́͆́ʨ˰˽ˎˢ˨ˡˉ˲˖̂ˡ
˒˚ˈʸ̋̈́̾̆̈́˧˚˵ʸș»ˇ˻Ɔɥ˥taˡˉ˲˒˚ʹWood	Gush	Memorial	Lecture˨̤̆̈́˻˒
ˊʸ̣̾˧7I˥ʉ˔˽ˆɃ(Dr.	K.	Ullas	Karanth)ˡ˒˚ʹ�
ʷ˲˚ʸGeorgia	Masonː̂ˈUFAW̘̭͆̌͆ˢ˃˄ˎˢˡʸ�ɍɑƜ́Ȩ˃˲˒˚ʹNÄ˨ʸ¿ʮÁ˧
̶̘̇˸̟̣̾˧Ʋ¢ˈ̘̣̘́˥ʉɰ˒˚=ëƨĒ˥ˣ˧˺˄˥öʛ˔˽˧ˇˢ˃˄̹̜Tŧ˧ǽŨ

ˡ˒˚ʹɬä̶̘̇˸̟̣̾˧ʩȖƲ¢˥˞˃ˠ˶ʸƲ¢̟̞̹̣̉̈́̿̈́ˈː˾˽˺˄˥ˤ˼˲˒˚ˈʸ
̖̰̈́̀ˤ̗̒͆ˡ˧ʩȖ˶Ȩ̀˾ˠ˃˲˔ʹMasonː̂˚˜˧̰̑̀͆ˡ˨ʸ10,000��˶˧ņƬ́
ǵŬ˒ʸ6,469 ˧ņƬ̹̜́Tŧ˒ʸýƲ�Ƕ˧ƾċˤˣʸ̘̣̘́˥ʉɰ˒˚ƿƆ˧ǁǀʡêˈ̖
̰̈́̀ˤ̗̒͆ˡ˧ʩȖˡ£a˔˽ˤˣ˧ǽŨˈû˻˾˚ˢ˧ˎˢˡ˒˚ʹʘá˥¨ˊ˧ņƬ́˞ˮː
˥Tŧː˾˚ǽŨ˥˨�:ː˾˽ˢˢ˶˥ʸ̰̞̄͂͆˥˞˃ˠ˶gñ˥ˤ˼˲˒˚ʹ�
ʷ̀˚˒˨ʸʽCombining	different	animal	welfare	assessment	methodologies	to	improve	welfare	of	a	

Japanese	black	bear:	human	ratings	and	behavioural	observations	by	humans	and	computer	vision	with	

deep	learning	techniquesʾˢ˃˄̜̣̆̀ˡ̵̘̜͆ǁȫ́Ȩ˃˲˒˚ʹ̶̨̠̎̓̑́Êɖˢ˒ˠʸ̫̣
˥˺˽ɀ¾ͅȨhȴÆͅźŲºȌ˧Ġȩ́Ƶ˃˚ȨhTʥ˧3˞˧ĝƌ˥˺˽hƦǚǘɀ3́ƅɦ˒
˚ǒǢˡ˔ʹ̫̣˥˺˽ȨhȴÆˢźŲºȌ˥˺˽ȨhTʥ˧�țê˨«+84͈ˡʸ2�˧ȴÆȏ˧
�țê85%ˢ˂˲˼¦̀˻ˤ˃ǽŨˡ˂˽ˎˢˤˣˈ̀ˇ˼˲˒˚ʹ̋̈́̾̆̈́˛˝˚ˎˢˡˇˤ˼ǁȫ

˨ɻ̂ˡ˒˲˃˲˒˚ˈʸŗɬ˧ǒǢh�˥˞˃ˠƱȶˈƓ˲˼ta˒ˠ˺ˇ˝˚ˢĄ˃˲˒˚ʹż�
˨l̶̤̦̒̄L��ˢ˃˄ˎˢˡ…ư�˥Ȩ˝ˠtaˡˉ˽ˎˢ́ÿ˺˼Ǘ˼˲˔ʹ�
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