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�� ưĕǝŠ 

ĚħƫÖƌƎ.PiZsGpLĝ.ǘǙrý¿�ŕ,±5��

osJpLghkÚǋ)ǘǙŞŤĤƣāÚǋ.ïǚ 

 

�� ưĕĲĂǣŠĶǤ�

 

ų 1ű� è� ư 

� ų 1Ŵ� /�9, 

� ų 2Ŵ� �ƗťŮ.ıƞ)Âǝ.ĄÈ 

� ų 3Ŵ� ħťŮ.ŠŞ)ťŮęļ 

ų 2ű� ÙǡŞİơ 

� ų 1Ŵ� PiZsGpLĝ.ǘǙrý¿�ŕ.mdlr¯�,±5�osJpLghkr 

� � � � � ǘǙŞŤĤƣāÚǋ.ïǚǣÙǡ 1Ǥ 

� ų 2Ŵ� PiZsGpLĝ.ǘǙrý¿�ŕ.¹ĝú,±5�osJpLghkrǘǙ 

� � � � � ŞŤĤƣāÚǋ.ïǚǣÙǡ 2Ǥ 

� ų 3Ŵ� PiZsGpLĝ.ǘǙrý¿�ŕ,��?osJpLghkrǘǙŞŤĤƣ 

� � � � � āÚǋ)ĨĖƚÅ.ǐ�ǣÙǡ 3Ǥ 

ų 3ű� Ƅ¸ƍÛ 

� ų 1Ŵ� ħťŮ(ó=@!ţƛ.ƄĈ 

� ų 2Ŵ� PiZsGpL.ǁƗ,��?osJpLghkrǘǙŞŤĤƣāǥĕƓú. 

� � � � � ð§ 

ų 3Ŵ� ĚħƫēƑ2.ŨÁ 

� ų 4Ŵ� �ñ.Ʈǝ 

 

ëŘĕŐ 

Ƶ� � Ė 

Ʊ� � Ƹ 
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�� ưĕƚŹ 

�

` � _� >� o�

�

` � a� ����

� ƺæǥų~Ơƫǣsecond languageǦ�vǥL2Ǥ.ēƑ(/ǥƠƫţƲCƈ>ƻ���Ö

ƌļ.t%)�'ǥPiZsGpLǣshadowingǤ�ĽŠ�@'?�tØĤǏ.PiZs

GpLƢƅ/ǥƔƫēƑ,�'ǥÖƌƎ.bnTXFsþƝ.ǠĂ;ǥƐƟ¨ǥŝƩ¨

.ºu,Ģª(�?)�@ǣe.g., ňŇǥ1998ǤǥĚħƫēƑ,�':ǥ¹ĳ.ƛƟ�ó

=@'?ǣe.g., âvǥ2008Ǥ�!"�ǥ�@=.ťŮ(Ë¾�@'?PiZsGpL

.Ƣƅªī,/ǥŕưŞĮć�Ũ�@'+��.!9ǥPiZsGpL�+�Ģª+

.�,%'/ĦƟĜ.66(�?� 

� PiZsGpL.Ģªú.ŕưŞĮćCŨ�!9,/ǥÖƌƎ�PiZsGpLCƗ$

'?)�,ǥÖƌƎ.*.<�+ƒ¨���B>ǥ�.ǁƗCđ�'?.�ǥĎƠ�

@0PiZsGpL.gI[RfCĜ=�,�?öƚ��?��řǣ2009Ǥ/ǥPiZs

GpL.ǁƗ,��B?ÖƌƎ.ƪţƒ¨CosJpLghkǣworking memoryǦ�vǥ

WMǤ)ǘǙŞŤĤƣāǣphonological short-term memoryǦ�vǥPSTMǤ)�ǥWM)

PSTM.Úǋ.��ä,<$'ǥPiZsGpL.ǁƗĂƇ�Ŝ+?�)CĜ=�,�!�

���ǥPiZsGpL.ǁƗ,��?WM; PSTM.ïǚ,ǐ�?İơ/Ħ"w®¡(

�?�ħťŮ(/ǥÖƌƎ. WM ) PSTM ,ŢŠ�ǥWM ŕưCĬž7)�'ǥĚħƫ

ÖƌƎ,��?PiZsGpL.gI[Rf.tŲCƟĜ�?�)CŠŞ)�ǥÙǡŞİ

ơCƗ�� 

�

` � a� -g\^�Sj�6w�G8�

�|�!�)�'��9c�	��%���

� PiZsGpL)/ǥ�Ə��'�?Q_sU,Ü�'45¹ĝ,ǥ�?/tØ.ǏC

�'�.Q_sU)¹�ŝƩCµǜ(�Ŗ�?ƗŊ	(�?ǣœ�ǥ2005Ǥ�PiZsG

pL(/ǥÖƌƎ�ǘÍ�¨�@?ƠƫûËCý¿Ş,�ŕr�ĉ�+�=ǥµǜ�Ŗ�

?�)�ĺ9=@?�PiZsGpL�ƪţƴƕ.ǢƠƫƗŊ(�?°Å/ǥǘǙ�ŕ

)ý¿�ŕ.¹ĝ�ŕ,�?)ƍ�=@?�PiZsGpL.<�+ƙĔ.�ŕ�¹ĝ,

ĺ9=@?ǢĶ.ƠƫƗŊ,/ǥWM) PSTM���B>ǥPiZsGpL.ǁƗ,Ð�

�ïǚC±5��)�Ċď�@'?ǣe.g., �řǥ2009ǧ�řrĪƛǥ2010Ǥ�6�ǥWM

) PSTM,%'ǥƼ3'��� 

y�z&)�'�� "�Vo�

� �Ǐ/�¨ûËCtĝŞ,ŕƟǥ�ŕ�?!9,ǥWM )À0@?PQWfCĿŘ�'
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?)ƪţõŕÖ(/�Ø�'?�WM 2.EbnsU/Ð�� 2 %,¡�@?�

Baddeley=,<?ĲĂıù.�ĲŵCŠĊ�ŀ@)ǥDaneman & Carpenterǣ1980Ǥ,

Ô6? WM .�ŕPQWf)�'.ð§CǉƜ�ǥĘ�ńØęļ.ǎŝCƨ7?ŀ@.

2�����Baddeleyǣ2000Ǥ/ǥĹƷŞŏŰ�'ĵƒ�?zÒÙƗŷǣcentral executiveǤ

)ǥ�.OaPQWf(�?ǘǙlsbǣphonological loopǤǥƜůǏQMVU^VZ

ǣvisuo-spatial sketchpadǤǥ��'H_TsZ]V`Dǣepisodic bufferǤ. 4%.ĲĂ

ƚŻCüØ�ǥÏǉƚŻhXlǣmulti-component modelǤCčį�'?�:� 1%.{

ƚ+EbnsU)�'ǥWM .�ŕÚǋ.¥Ź;Úǋ.��ä+*,ĽŠ�!ťŮ��?

ǣe.g., Daneman & Carpenter, 1980ǧJust & Carpenter, 1992Ǥ�Daneman & Carpenter

ǣ1980Ǥ/ǥŤĤƣā/ǍĤƣā�tĝŞ,Ŀú¬�@!Ŏÿ")�ǥûËC�?ŠĴ.

ǁƗ6(.Ǐ"��ĉ�?,/ǥ�.ûËCĿú¬�'��öƚ��?)ƍ�'?�Just 

& Carpenterǣ1992Ǥ/ǥWM ,%'ǥ�ŕ�!ûË.�ĉ)ǥ�.ûË,Ê&�ƪţ

Ŀ«Cy¢Ş,àǎ�?tĝŞ+ƣāPQWf(�?)ØƋ�ǥ�?ûË� WM ,%(

:İż¶ƒ+Ŀú¬Ŏÿ(�ĉ�@ǥ�@,Ê&'�ŕ�ǀ9=@?!9,/ǥĿú¬

.!9.�ŕƵŅǣprocessing resourcesǤ�öƚ(�?)�'?� 

y�ztuX[OlF�

� WM hXl�(ǥPSTM CĆ�./ǥǘǙlsb(�?�ǘǙlsb/ǘǙQYE

ǣphonological storeǤ)ĲǘNpYnslǃŬǣarticulatory control processǤ. 2%.

v�PQWf�=ĲĂ�@'?�ǘǙ¬�@!ƠƫûË/ǘǙQYE(ĔūǏ���ĉ

(�+�ǥĲǘNpYnslǃŬ(ǥ�Ş,²ô�?�),<>tØĤǏ�ĉ�?�)

�(�?)ƍ�=@'?� 

� WM+=1,�.OaPQWf(�?ǘǙlsbǥ�+B# PSTM/ǥƫîőóǥƭ7ǥ

L2.ƌó)$!ŭ�.ƪţǛÉ,�'ǥǉƚ+ð§Cī!��)�ǥÏ�.ťŮ,<

$'Ċď�@'?ǣe.g., Baddeley, Gathercole, & Papagno, 1998ǧGathercole & 

Baddeley, 1990Ǥ� 

�|�!�)�'�\^�=r�

� L2ƌó.¡Ǌ(/ǥPiZsGpL,ǐ�?ťŮ�Ï�+�@'?��.�#ǥtØ

ĤǏ.PiZsGpLÝ�,<?Ƣƅªīǥ�+B#ÖƌƎ. L2.ƠƫQJl�*.<�

,Î¬�?�CƯ3?ťŮ�:$):Ï�7=@ǥ�ƘŞ+:.)+?�PiZsGpL

Ƣƅ.{+Ƣƅªī)�'ǥǣaǤEKSpYrGpY\sPjp.ĒÃǣe.g., Ɩ°ǥ2005Ǥǥ

ǣbǤƐƟ¨.ì¬ǣe.g., œ�ǥ1997ǤǥǣcǤŝƩ¨.ºuǣe.g., ŵáǥ2013ǤǥǣdǤƭƟ

¨.�ǀǣe.g., zárǌĥrĪĻǥ2015Ǥǥ+*.ŉ�Ë¾�@'?� 

� ƺæǥPiZsGpL.gI[Rf,ŌŉCí'!ťŮ:7=@?<�+$!��@=

.ťŮ(/ǥÖƌƎ.WMÚǋǥPSTMÚǋǥý¿ŞŤĤƣāÚǋǣsemantic short-term 

memoryǧ�vǥSSTMǤ,ŌŉCí'ǥĨĖĕ.Ĳƾǣ�řǥ2007Ǥ;ĕƓúǣ�řǥ2009ǧ

�řrĪƛǥ2010ǤǥĢý¿úǣ�řrĪƛǥ2010Ǥ+*.ĨĖƚÅ)ǥÖƌƎ.WMÚ
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ǋǣ�řǥ2007ǥ2009ǧ�řrĪƛǥ2010ǤǥPSTMÚǋǣ�řǥ2007ǥ2009ǤǥSSTM

Úǋǣ�řrĪƛǥ2010Ǥ)$!ÖƌƎƚÅ�ǥPiZsGpLĝ.ǘǙ�ŕǥý¿�

ŕ,±5�ïǚ,%'İơ�+�@'�!� 

� �@=.ťŮ(/ǥ�v.�)�Ĝ=�,+$'?�ǣaǤĨĖǘÍ�Ə��'�=P

iZsGpL.µǜ�Ŗ�Ô6?6(.ĝǏǥ�+B#²øĝǏ,ǥĨĖĕ.ĲƾƚÅ�

ïǚC±5��)ǣ�řǥ2007ǤǥǣbǤPiZsGpLĨĖĕ,��?ķ�ƪŒǥý¿ŕ

ƟĂƇǥµǜ�Ŗ.ŀĞú,WMÚǋǥPSTMÚǋ�ïǚC±5��)ǣ�řǥ2007ǥ2009Ǥǥ

ǣcǤuźĚħÖƌƎ(/PiZsGpLĝ,ǘǙ�ŕ)ý¿�ŕ��,ƗB@?�)ǣ�

řrĪƛǥ2010Ǥǥ. 3ŉ(�?��=,ǥ�řrĪƛǣ2010Ǥ/ǥWMÚǋ.Ð�Ö

ƌƎ)Þ�ÖƌƎ(/ǥǘǙ�ŕ)ý¿�ŕ.¹ĝú�Ŝ+?¶ƒúCŨÁ�!� 

� �řǣ2007ǥ2009Ǥǥ�řrĪƛǣ2010Ǥ.ťŮąļǥ±1�.Ùǡƀī�=ó=@!

ţƛ/ǥħťŮ,Ģş+ŨÁC:!=��ħťŮ(/{,ǥ�řǣ2007ǥ2009Ǥǥ�řr

Īƛǣ2010ǤCƶ6�ǥPiZsGpL.gI[Rf.ƟĜCťŮŠŞ)�ǥÙǡŞİơ

CƗ�� 

�

` � a� P\^�YX�\^LT�

� ħťŮ(/ǥzÇƫCĸƫ)�?zźĚħƫÖƌƎCÜƳ,ǥWM ŕưCĬž7)�ǥ

ÖƌƎ.WMÚǋ)PSTMÚǋ�PiZsGpLĝ.ǘǙ�ŕ)ý¿�ŕ,±5�ïǚ,

ŌŉCí'ǥĚħƫPiZsGpL.gI[Rf.tŲCƟĜ�?��.!9,ǥ�v. 3

%.ťŮƮǝCƤØ�?� 

1. Ěħƫĕ.PiZsGpL,��?ǘǙ�ŕ)ý¿�ŕ.mdlǥ:��/¯��ǥÖ

ƌƎ.WMÚǋ) PSTMÚǋ,<$'*.<�,Ŝ+?�CĜ=�,�?� 

2. Ěħƫĕ.PiZsGpL,��?ǘǙ�ŕ)ý¿�ŕ.ĝǏŞǐ�ú�ǥÖƌƎ.

WMÚǋ) PSTMÚǋ,<$'*.<�,Ŝ+?�CĜ=�,�?� 

3. Ěħƫĕű.PiZsGpL,��?ǘǙ�ŕ)ý¿�ŕ,ǥĨĖĕ.ĕƓúǥĕ)ĕ

.Ǐ.esRǥ��'ÖƌƎ. WM Úǋ) PSTM Úǋ�*.<�,��B?.�CĜ

=�,�ǥĕűPiZsGpL,��?ÖƌƎ.ƪţƒ¨)ĨĖƚÅ.ïǚCƄ¸Ş,

İơ�?� 

�

` � _� :xXRk�

�

` 1 a� �!�)�'�N�tu(E4.V�$�#(0+1��&)�'�� "(

tuX[OlF;q�@vy:x 1z 

� Ùǡ 1 (/ǥĚħƫÖƌƎ.PiZsGpLĝ.ǘǙ�ŕ)ý¿�ŕ.mdlr¯�.

Ð��ǥ�<1�@=,±5� WM Úǋ) PSTM Úǋ.ÐÞ.ïǚCĜ=�,�?!9ǥ

¦ ĕ)ñ ĕ.ǘǙŞ6!/ý¿ŞǐƿúCĐ��!ǐƿĕĨĖCŘ'İơCƗ$!� 
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� Ùǡ 1 .ƀī�=ǥÖƌƎ�ĚħƫĕCPiZsGpL�?)�/ǥĕ.ǘǙ�ŕ:ý

¿�ŕ:ƗB@?�ǥWM Úǋ.Ð�ÖƌƎ)Þ�ÖƌƎ(/ǥŜ+?mdl.ý¿

�ŕ�ƗB@?�)ǥ6!ǥPSTM Úǋ.Ð�ÖƌƎ)Þ�ÖƌƎ(/ǥǘǙ�ŕ.

¯�.Ð���Ŝ+?�)��@ @Ũ�@!�WM Úǋ.Ð�ÖƌƎ/ǥǘǙ�ŕ)

ý¿�ŕ,45�>+��ŕƵŅCǈ¡�+�=ǥĕmdl.ý¿ŕƟCƗ�.,Ü�ǥ

WM Úǋ.Þ�ÖƌƎ/ǥǘǙ�ŕ,��Ş,�ŕƵŅCǈ¡�+�=ǥ{,¯ƫmd

l.ý¿ŕƟCƗ��6!ǥPSTM Úǋ.Ð�ÖƌƎ/ǥĹƷŞǍ¯�ǣtØ.Ui

pKǤ(ǘǙ�ŕCƗ�.,Ü�ǥPSTM Úǋ.Þ�ÖƌƎ/ĹƷŞŤ¯�ǣ¯ƫǤ

(ǘǙ�ŕCƗ��)�ČÛ�@?� 

 

` � a� �!�)�'�N�tu(E4.V�3ND1��&)�'�� "(tuX

[OlF;q�@vy:x �z�

� Ùǡ 2 (/ǥĚħƫÖƌƎ.PiZsGpLĝ.ǘǙ�ŕ)ý¿�ŕ.ĝǏŞǐ�ǥ�

<1�@=,±5�WMÚǋ) PSTMÚǋ.ÐÞ.ïǚCĜ=�,�?!9ǥPiZsG

pL,��?²øĝǏ)�ŖĝǏCĊĴ)�'ǥİơCƗ$!� 

� Ùǡ 2.ƀī�=ǥÖƌƎ�ĚħƫĕCPiZsGpL�?)�/ǥWMÚǋ) PSTM

Úǋ.ÐÞ,<$'ǥǘǙ�ŕ)ý¿�ŕ.¹ĝú�Ŝ+?�)�Ũ�@!�WM Úǋ.

Ð�ÖƌƎ/ǥǘÍ�Ə��!=ǥ�.ǘÍûË.ý¿2.EKSQñ,µǜ�ŖCǎ

Ô�?�ǥWM Úǋ.Þ�ÖƌƎ/ǥǘÍ�Ə��!=ǥ�.ý¿�ŕCƗB�,��

,µǜ�ŖCǎÔ�?�6!ǥÙǡ 1(ŨÁ�@!<�,ǥPSTMÚǋ.Ð�ÖƌƎ/ǥ

�%�.ƫC6)9'ǥĹƷŞǍ¯�(ǘǙ�ŕCƗ+�=µǜ�Ŗ�?!9ǥƫ

)ƫ.ǐƿú,:ĽýCǈ¡�ǥµǜ�Ŗ.ŀĞú�Ǣ�ǥ�ŖĝǏ�Ť�tęǥPSTM

Úǋ.Þ�ÖƌƎ/ǥǘǙlsb,té,³>ƹ9?ǘÍûË�ß+!9ǥñ,Ə�

�'�?ǘÍûËCǘǙlsb,³>ƹ8!9,/ǥ�,�ĉ�!ƫC+?3�ě�µǜ

�Ŗ�?öƚ��?�µǜ�Ŗ,�'ǥ¯ƫǏ.ǐƿú,Ľý�ǈ¡(��ǥÚǋ.Ð

�ÖƌƎ,Ĺ3ǥŀĞú���ǥ�ŖĝǏ�Ǎ�+?� 

 

` 3 a� �!�)�'�N�tu(E4.V���&)�'�� "(tuX[OlF

;q�QKh7�s,y:x 3z 

� Ùǡ 3(/ǥĕ)ĕ.Ǐ.ĕƓú.Ǣ�,<?ĨĖƚÅ)ǥWMÚǋ�<1 PSTMÚǋ

).ǐ��*.<�,+?�CƯ3?!9ǥĕ)ĕ.Ǐ.ĝǏŞǏǓ.ǍŤ)ĕƓú.Ǣ

�C¹ĝ,Đ��!ǥ2ĕ�=+?ŤĚħƫĕűCPiZsGpLĨĖ)�'ŘǥÙǡ

ŞİơCƗ$!� 

� Ùǡ 3 .ƀī�=ǥÖƌƎ�Ěħƫ.ĕűCPiZsGpL�?)�.ǁƗĂƇ/ǥƪ

ţƒ¨(�?WM) PSTM.Úǋ.Ð��.4�,ǥĕƓú.Ǣ�;esR.Ģŋ)$

!ĨĖƚÅ,:ïǚ�@?�ǥƣāÚǋ.ÐÞ,<$'ǥïǚ.´�ę�Ŝ+?�)ǥ�
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�'ǥ�@=.ïǚ/ǥ�Ɨĕ)ñ ĕ.�@ @,�'Ŝ+?�)�Ũ�@!���

Ş,/ǥPiZsGpLĕ,Ü�?ý¿ŕƟ,�'ǥWM Úǋ.Ð�ÖƌƎ/ĕƓú

Cƭ7³?�),<$'ǥĕƓú.�ĨĖ,Ĺ3ǥ�Ɨĕ.ý¿�ŕ��=,ł6?¶

ƒú��?�ǥWM Úǋ.Þ�ÖƌƎ/ǥĕmdl.ý¿�ŕ�Æǖ(�?!9ǥĕƓ

úCƭ7³?�)�ǖ��6!ǥWM Úǋ.Ð�ÖƌƎ,�':ǥWM Úǋ.Þ�

ÖƌƎ,�':ǥesR��?Ì¸ǥĕƓúCƭ7³?.�ĹƷŞŶ¯,+?�)�

ŨÁ�@!��ęǥµǜ�Ŗ,�'/ǥWM Úǋ.Ð�ÖƌƎ,�':ǥWM Úǋ

.Þ�ÖƌƎ,�':ǥesR��?Ì¸ǥµǜķ�ŖŒ�Ǣ�+?�ǥĕƓú.Ǣ

�,�4*ïǚ�@+�6!ǥPSTM Úǋ.Ð�ÖƌƎ/ǥesR.Ģŋ,<?ïǚ

/´�+�ǥPSTM Úǋ.Þ�ÖƌƎ/esR�Ƥ�=@?�),<>ǥñƃĕ.µ

ǜ�Ŗ.ķŦú�Ǣ6?�)�Ũ�@!� 

 

` � _� b2d<�

 

` 1a� P\^�C��
Zi�bH 

� ħťŮ(/ǥzÇƫCĸƫ)�?zź.ĚħƫÖƌƎCÜƳ)�'ǥÖƌƎ.ƪţƒ¨

(�? WM .Úǋ)ǥWM .v�PQWf(�? PSTM .Úǋ�ǥĚħƫĕ.PiZs

GpLǁƗ,*.<�+ïǚC±5��CĜ=�,�?!9ǥÙǡŞİơCƗ$!�ħť

Ů.ƀī/�v. 4ŉ,6)9?�)�(�?� 

1. ÖƌƎ.ƪţƒ¨(�? WM ) PSTM .Úǋ/ǥ¯ŏ.ĕǥƿƃ�!ĕCĨĖ)

�!PiZsGpL.�@,�':ǥ�.ǁƗCđ�?ǉƚ+ð§Cī!�� 

2. WM Úǋ/PiZsGpLĝ.ǘǙ�ŕ)ý¿�ŕ.xę,��B?.,Ü�ǥǘ

Ǚlsb.��CŨ� PSTM.Úǋ/ǥ{,ǘǙûË.ƪƲr�ĉǥ��'µǜŗ

 ,��?ǘǙ�ŕ,��B?� 

3. WM Úǋ.Ð�ÖƌƎ(/ǥPiZsGpLĝ.ǘǙ�ŕ)ý¿�ŕ�¹ĝŞ(

�>ǥĕmdl(ƗB@?.,Ü�ǥWM Úǋ.Þ�ÖƌƎ(/ǥPiZsGp

Lĝ.ǘǙ�ŕ)ý¿�ŕ�ƂĝŞ(�>ǥ¯ƫmdl(ƗB@?�6!ǥPSTM

Úǋ.Ð�ÖƌƎ(/ǥtØ.UipK¯�(ǘǙ�ŕ�ƗB@?.,Ü�ǥ

PSTMÚǋ.Þ�ÖƌƎ(/ǥ¯ƫ¯�(ƗB@?� 

4. PiZsGpL.ǁƗĂƇ/ǥÖƌƎ.ƪţƒ¨(�? WM ; PSTM .Úǋ.4

�ǥĕƓú.Ǣ�;ĕ)ĕ.Ǐ.esR)$!ĨĖƚÅ,:ïǚ�@?��@=

.ƚÅ�ƙ¸Ş,���),<>ǥPiZsGpL.ǁƗ�đ�=@?� 

 

` � a� �!�)�'��pg���&)�'�� "(tuX[OlF{JfD��

� � � � A/�

y1zJ�!�)�'���%�����WM(PSTM�A/ 
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� PiZsGpL(/ǥƐƝ½Ũ�@!ƠƫûË,Ü�'ǥµǜ�Ŗ.!9.ǘǙ�ŕ)

ý¿ŕƟ.!9.ý¿�ŕ�yƗ�'ƗB@?�)�ŨÁ�@!�ǘǙ�ŕ(/ǥƪƲ(

�!Ěħƫǘ�¯ƫ¯�ǥĠŽŞ,UipK¯�(�ĉ�@ǥǘǙlsb�=ǘ�ŁÓ�
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