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A comparative study of unsounded code strings
at the end of Japanese and English tweets

Nakajima Kunihiro1,a) Watanabe Yasuhiko1,b) Matsumoto Hiroki1,c) Nishimura Ryo1,d)

Okada Yoshihiro1,e)

Abstract: In this study, we compare Japanese and English tweets submitted to Twitter and discuss how we

use unsounded code strings at the end of online messages. We first define unsounded codes and unsounded
code strings used in Japanese and English text. Next, we compare and discuss the usage of unsounded

code strings at the end of tweets to general public and particular persons. Finally, we show that Japanese
speakers use unsounded code strings at the end of online messages more frequently to particular persons than

to general public while English speakers do not.
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1. ¯±°�²´³
Twitter µ·¶¹¸\º¼»0½¿¾2ÀDÁÃÂFÄÆÅDÇHÈ2ÉFÊHËÆÌ=ÍMÎ)ÀÏsÐJÑ7Ò�Ó Ì=Ô?Õ¼Ö×ÅJØFÙZÚ7ÛgÜMÝ¼ÞÃßOà\áHâ?»ÃãÆäQå?Ø
Ù2Ú\Û�æFç�è¼Åsé?êrÉOë¼ìÃÉFí?îZÉ 1 ï�Ü�ð¼ÅDñJÇMÈZÉOÊ
Ë¦Ì=ÍgÎ)À ÏsÐJÑ ÀQµJÝQò¼ó�æQô4õWöH÷rÌ7øÃè ÐJÑ À Ñ ùú ÀLÜÃð¼ÅLñgÇMÈ2æ=ô&õ�öH÷�ÌJø�è¼ÅLûMü�Ýsýgþ�ÿ Ð¦Ï æ
ô4õWö�÷�Ì7øÃè�Å ú ÀQµMÉ���� Ï��=ÐJÑ ñ ú É����JÝ
	��
É¼ØOÙ2Ú\ÛgÜ�µJÝOý?þ�
 Ð èQÄ�Â�ÞÃßOà\áHâ?»ÃãÆäQågÌ��� ÖÆÅ ú À�
�����ø Ï ø
���7ñ�����Ý Twitter ÜÃµ?Ý��2æ
ýgþ�
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gÜ��JÝ �JÄ2Ì����?ø�èMæ�Þ
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ß=à7áHâ?»Ãã¦ä=å�
 � �ÃÅ ú À�
59�:�Ü���ÅDñ ú É�; ù�Ð< ÏuÑ ØFÙZÚ\ÛÃÌ>=7Ä?=\Ä@
BAQÉ@; ù æ�C�ý ÏD�MÑ Å\ÉMø
Ì�E(Fsø�æFÖÆÅ ú À=µ�GIH�Ü�ðÃÅLñ1J(KMÂ?Ý Twitter æOÔ
ÕMLoÄ���N�O�P4½ Ø@Q,RM»�S ( ¸OºM»9½ ) æOï Ñ�� Ý
A%T ÐU%V Ü?ÔgÕWLuÄ?��ÉMøHÝ Ð5X �ÃÉ5Y�Z?
Jý Ñ F�Ä?��ÉHøMÝÐ A�
IE(FLø¼æOÖ×Å ú ÀQµ�G�H�Ü�ð¼ÅDñ
( [?\ 1) ] î_^`=a�b� ð ð ð ð ð ð ð ð ð
ðMðdcIc�cIc�c�cIc�cIc�c

( [?\ 2)
ú õDe�ð�fIgihIj�É1]?î�k×Å5lim Ð?Ñ �on�nIn

( Jip 1) À ( JIp 2) µ Twitter æOÔ?ÕqL�Ä���¸FºH»0½�É5J
ÜMÝ��JÄqFsÉ5r�sZægµ5t�÷Iu?v�Å�À �Hæ Òiw L�Ä Ð?Ñ>x�y
k�z y 
�{�| Ï%� ý Ñ FiÄ �gÑ ÅLñ ú É5t¼÷�u?vÃÅÃÀ1�MæÒ@w LDÄ ÐHÑ�x�y k
z y É ú ÀJÌ5}i~���Ü�µ��
t
z y À
;��gñ
� Ï%� Ý5��t�z y 
 3 �
�Iu�{�| Ï%� ý Ñ FiÄ �gÑ
ÅQû¼ü�Ý���É>z y�� Ì��itiz y�� À�;��Mñ��itiz y�� µMÝ
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Ø\»��ik
�@��QÆ½�Ý��gº��i���@��� k Q&A �?º ½ Ð AQÉ� å��=ºZå7É�ÞÃßOà\áHâ?»ÃãÆäQåFÜ�µ�LQø�T¼æ=ý Ñ FiÄ �Ñ Åuñ�J�K?Â Yahoo! ������Ü�µJÝ 25% É��1��É1r�sÃÜ>��t
z y�� 
?ý Ñ F�Ä ��Ñ ÅQñ ú Ä��(AiLOø
TÃæ\ý Ñ F�Ä �Ñ Å%Y
Z¼Ü�ð�Å\É¼æ7Ý ú É>��t�z y�� æOï Ñi� É ~���µ��� �ZÀ�TBA7��=\Ä �gÑ�Ð?Ñ ñ�� ú ÜI=7Ä?=\ÄrµJÝ Yahoo! �
���ZæOÔ?ÕqL�Ä��i�5��É�r�s2æMð¼Å���t�z y�� É1�I�ZÌ��Ñ Ý�� Ñ �5�rÉ5r�s�Ü�� Ñ ��t�z y�� 
�LQø�T�æ=ý Ñ FiÄ��Ñ Å ú À\Ì�E�FQø�æ Ï � [1] ñ ú Ä2µMÝ Yahoo! �
�i�¦æ
µ 25 p
���I 2É��>�2µFÔMÕ�Ü@� Ð?Ñ À Ñ#ù ÔgÕ�pi��f�¡¢ 
¼ðÆõoÝ��¼É�¡ ¢ Ì>�1£¼Ö×Å5���Mæ � Ñ ��t�z y�� 
\ýÑ FiÄ �gÑ Å�À¥¤�K�F�Ä¦Åuñ�¦�æJÝ Yahoo! �I����É��5�,À§ }�r̈ÉH¸Fº�» ½�Ì�©�ª2æ7Ý��JÄ��JÄ�É�r�s2æMð¼Å���t�zy�� Ì�«�¬ Ï � [2] ñ?��É ­�®�Ý#r�s�É���t�z y>� ���̄É �
L�
\ÔgÕipI��fi¡ ¢ (25 pi� ) �IuÃÉ Yahoo! �I����É��5�
À § }I�̈ÉH¸\ºH»0½¿Ý>�JÄ��JÄ�É�r�s2æMð¼Å���t�z y�� É
�qLQÉ�°�±�
5²�³ ÏD�gÑ Å ú ÀOÌ�E(FLø�æ Ï �\ñ1}�~?�¼Ü
µ?Ý5´�,̈À § }��̈É�¸Fº�» ½WÌ ©�ª2æ7Ý1�?Ä
�?Ä�É5r�sÃÜ
ý Ñ FoÄ �gÑ Å���t�z y�� Ì1«�¬MÖ¦ÅLñ>�ræ7Ý���t�z y��
Ì=ý Ñ ÅFøBA ù ø�æ�µi¶×Ì1·�K�Å�H?¼̧æFï ÑI�>¹�º Ö×ÅLñ
2. »W¼¾½À¿¾ÁÃÂ�Ä.ÅÇÆ¾È
N?O�P ½ æMµJÝ1t�÷Iu?vÃÅ1l�æMµ Ò
w L�Ä ÐJÑ�x
y k�zy 
¼ð�ÅLñ@���MÝ5t�÷Iu?vÃÅ1l�æMµ }
� Òiw L�Ä¦Å�pI��Ü
ð�� � ÿ=ÝFý Ñ FiÄ �gÑ Å#É?Ê�k�ËIÌZæ�;>� � Ý Òiw L�ÄÐ?Ñ ú À�
¼ð�ÅLñ ú É@; ù�Ð pi��k x�y k�z y Ì�=\Ä@=\Ä
µ>�It�z y À�;�� ú ÀOæFÖÆÅDñ>}�~@�ÃÜ�µgÝ Twitter æFÔ
ÕÀL�Ä?�¼¸Fº�» ½_É5r�s�Ü�{�| ÏD� ý Ñ FiÄ×ÅLûMüZæ Òiw
L�Ä Ð?Ñ ú À�
�Í Ñ>x
y k�z y À Ï%� Ý�´�r̈ÉOûMü�Ý
• ´�fI���>Ã̄É ASCII Î���Ï�Ð�p�� (!#$%&.,:;<=>?@

(){}
Ð A )

���ÃÝ § }�r̈ÉOûHüÃÝ
• ´�f
�����̄É ASCII Î��iÏ�Ð�pi�
•
x�y

( Ý0ñÒÑÔÓ nÖÕØ× Ð A )

• ÙÛÚLãi� pI�
• OÛÚ3�Ipi�
• Ü�Ý
Ì>�
t
z y ÀLÖ�Å=ñ�� Ï�� �HÄÞF 
 3 �@�?uI{
| Ï�� ¸
º�» ½_É5r�s�Ü7ý Ñ FiÄ �gÑ Å���t�z y�� æOï ÑI� °�ß×Ì
� ù ñ Ï �I

� � Ý1��à�É5J�É�à�ÝiárµJÝ }�~?�¼Ü¼µ�â õã = Ð?Ñ ñ
( [�\ 4) çÃµ@; ù » ��Lsø�É 6 lgç@�åäçæiè
( [�\ 5) éI� ¶ ð Ñ ï�ÀuçZÅ � è\Ü�ê�ë×Ì%ìîíoÄ×Å�ñ ¾
( [�\ 6) Did anyone else wake up as sore as I did??

}�~?�¼Ü¼µ?Ý § }I)̈À*´I�̈É�¸FºH»0½WÌ1«�¬MÖ¦ÅLñ�ï Ð
Å Ó ¨rÉOígÈZÉ1Y
Z�k��
ðræFï ÑI� µJÝ�L ��ñ5� Ð ò?ó ø
F�LsøIT¼æ1«�¬�~?��
1��=\Ä �gÑ ÅDñ ú ÄqFDÉ ~���µJÝ5�
à¼É 2 ïræ °�²�Ü���ÅLñ

• 1 ï�É Ó ¨rÉ�¯�ô�¨�õ�öMÈ,À,÷�ḦíMÈZÉ5Y
Z�k��ið Ð
AOÌ «�¬MÖ¦Å

• ï Ð Å Ó ¨×É�÷��̈í¼È¦É�Y@Z
ki�@ð Ð AJÌ�ø�ù�«
¬
Ö×Å

}�~?��µ?Ý § }�,̈À*´I�̈ÉH¸\ºH»0½�É5r�sZæHð¼Å���t�z y� Ì5ø>ù�«�¬MÖ¦Å\ÉgÜMÝ1ú?ÈZÉ�~��ræ °�²qL�Ä¦ÅLñ
¯�ô1¨
õ�ö?È À*÷IM̈ígÈZÉ1Y
Z�k��
ð Ð A=Ì «�¬gÖ×ÅD~

��À ÏD� Ý1¯�ô1¨
õ�ögÈrÉ
û�m Ó ¨Zæ�;MÅ Ò í��Iü2æOï Ñ� Ý ý�� Ó�þ [3] Ý ÿ�� [4] Ý�ìiÿ [5] Ý����ML [6] Ý��)õ [7]Ð A�
 ~?��L�Ä �gÑ ÅLñ����HÝ1¯�ô1¨
õ�ögÈ�
 Ò íÃÜÛAsÉ
; ù æ	�M»�
�Ì7ç � É�ø�æ7ï Ñ�� Ý Deschamps µ
����å
P��ÃÉ1´�¨Iõ�öJÈ�
1´�Z̈ÌDíHÖ?ûgüræ=ï Ñ�� [8] Ý����Ãµ�´
¨ n��I�Må>P5¨ån û�ô1¨ n��@ô52̈Ì�÷I)̈À�Ö×Å § }�¨
õ�ö
È@
 § }�Z̈ÌDíMÖgûgüræ=ï ÑI� [9] Ý��7Äi�7Ä>~���Ì%��� �Ñ ÅDñ����=µ § }�¨iõ�ö?ÈZÉ�ð Ñ	��� æOï Ñi� ���¼Ý�õ�ö

 �B�gÂ?Ý��¼É !�"ÃÝ #�²�Ý�$�%qL�
 § }I¨�÷�ḦígÈ×æOé�sÐ ÅÃÀ'&	( Ï#�gÑ Å [10] ñ LoCastro µ7Ý § }��ÃÉ ´�¨Iõ
ö?È�
5´I2̈Ìsí�ÖgûHüÃÝMð Ñ��)� Ì*$	%2æ ù*�¼Ð�����+�,
ì×ÌDìîí �?Ñ Å�À-&	( Ï#�?Ñ Å [11] ñ Tera Fsµ7Ý § }�¨Iõ
ö?È À § }�¨�÷IM̈íMÈ×Ì�©�ªZæ § }�¨�N?O�P4½ t�.@l�É ò
Ý�/
ðræFï ÑI� «�¬2Ì���� �gÑ Å [12] ñ w10	2 &�3�grÉ5°4 Ü�µJÝ1¯�ô1¨iõ�ö?ÈZÉ w	5 k 5�6 Ì�÷IM̈íMÈ,À,«�¬ Ï%�7�8 ÖÆÅ��:9@
1~@�.LuÄ �MÑ Å [13] [14] [15] [16] [17] [18]

[19] ñ
���ÃÝ�ï Ð Å Ó ¨�É5÷�M̈íMÈrÉ5YiZ�k��ið Ð AOÌ5ø>ù�«

¬MÖ¦Å#~?�×ÿ#��=\Ä �gÑ ÅDñ>�ZæMð Ñ���� µ5ï Ð Å Ó ¨�É
÷�ḦígÈ�m?Ürÿ�«�¬Øn °�ß Ï kHÖ Ñ ���7Ý>��É !�"rÉ5°�ß
Ìiû�;�æ�L=øiT�æ�~?�MLuÄ �HÑ Åsñ Maynard À Miller µ§ }I)̈À¥´��̈É�<Mí×Ì��I� Ï Ý�´�¨Û;Zõ § }�Ã̈ÜÃð Ñ	���

�!�=ZæOý Ñ FoÄ �MÑ Å ú ÀOÌ*> Ï � [20] [21] ñZð Ñ	���
É?!:"Ææ1µ@¶�Ì�·BK�Å5H��̧æJï Ñ?� É�~���ÿ��B=gÄ �¼Ñ
ÅLñ White µJÝJÛ¼Ø(Ú�@��)A�B�É1´��̈<gíZæ1«�� � Ý § }
� ÀsÛ¼Ø(Ú�@���É1´I�̈<Mí�Ü¼µgÛ¼ØBÚC@���ÉHð Ñ	��� 
�D
K�Å ú ÀFÌE> Ï � [22] ñ ú Ä�µ?Ý�<Hí�ÉOò�ó

 § }��ÃÜ�ð
ÅFøHÛ¼Ø(Ú�@��ÃÜ�ð�ÅFø�
MÝ\Û�ØBÚ�@?��É¼ð Ñ��)� É�!�"
æ�µ
¶2Ì5·�K�Å�H��̧É 1 ï¼ÜÃð¼Å ú ÀOÌ*> Ï%�gÑ ÅDñ Ï øÏ Ý�ð Ñ��)� É�!�"Zæ�µi¶×Ì1·�K¼Å�H?¼̧æOï ÑI� É ~���µ
� ��F Ð�� ÝHGIú�~��gÖ¦ÅE���5NM»I��ÜÃð¼ÅÃÀJI�µ K�L Ï�gÑ Å [23] ñ�� ú Ü>}�~���ÜrÿOÝ���t�z y�� Ì=ý Ñ Å\øBAù ø�æ�µ
¶2Ì1·�K�Å�H�¼̧æFï Ñi�M§ }I)̈À¥´��̈É�¸OºH»0½
Ü�«�¬MÖ¦ÅLñ
3. M
NPOÖÂRQSOUTWVYX[Z]\^TS_a` ³cbPdÛ»¾¼

½À¿¾ÁPT[eYf
}�~���Ü¼µJÝ § }�)̈À¥´�r̈ÉH¸Fº�» ½_É5r�s�Ü7ý Ñ FiÄ�gÑ Å���t�z y�� Ì1«�¬MÖ¦ÅLñ Twitter µJÝ Web g�»?S��

�¼µ�h?ýji�� ½lkJm�ÛMø(FQ¸Fº�» ½LÀDÁ¼ÂFÄ2ÅuÇHÈ�ÉOÊMË
ÌFÍgÎ À ÏQÐgÑ ÔMÕ¦ÌOÖÆÅ?Ø\Ù2ÚJÛHÜÃðÃÅDñ�}�~@�ÃÜ�µgÝ
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n
1 oqplr*sEtvuCw'x y{zlu)|~}l���*��zJ}H��y{zlu)|�s�� (2012�

11 �J� 12 �Es 3 �E� )� º
� þ�fÃç�;E�?ôMü� »���� 3,813,164 (53.82%)

Úl�?�Qº 2,528,642 (35.69%)

ÚD¸Fº�» ½ 743,461 (10.49%)

ü
j 7,085,267 (100.00%)

n
2 �J�����l�J�*�C� �*�*��o�pJr s*t�ulw�x�y'zJu�|�}H��� �
zJ}	��y{zlu)|�s�� (2012

�
11 �J� 12 �Es 3 �E� )� º
� þ�fÃç�;E�?ôMü� »���� 356,727 (36.92%)

Úl�?�=º 430,294 (44.54%)

ÚL¸Fº�» ½ 179,166 (18.54%)

üij 966,187 (100.00%)

ú É Twitter æ 2012 ê 11 ��øÛF 12 ���gÜ�É 3 ��m¼æFÔ
ÕîLLÄ���¸7º�» ½ ø.F streaming API *1 ÌOý Ñ�� â4õ̂  Ï ����à�ÉH¸\ºH»0½WÌ�©�ªZæ �I�ZÌ�� ù ñ
•
Ó ¨�¡�¢¼Ü ¶ § }�¼̈¾ÃÌ*£�¤ Ï ��¥H»�¦

\Ô?Õ Ï ��¸
º�» ½ ( ��ú�Ý § }�r̈ÉH¸Fº�» ½ ) 7,085,267 þ

•
Ó ¨�¡)¢�Ü ¶ ´?Z̈¾ÃÌ�£
¤ Ï �:¥Ã»�¦�
MÔ�Õ Ï ��¸
º�» ½ ( ��ú�Ý5´I�̈É�¸FºH»0½ ) 31,253,241 þÐ çHÝ streaming API Ü>â,õl =Ö ú À%
gÜ
��Å\¸=ºM»´½_µ\Ý

Twitter æ=ÔgÕqL�Ä?�7Ö1� � É�¸Fº�» ½�É 1% ��àMÜÃð¼ÅLñ
¸\ºH»0½_µ5��à�É 3 #�²2æ °�²�Ü?�¼ÅLñ§ ¨?©?ª ��¢�É�¥H»�¦	«ÃÉ�¬	­Hñ�¸Fº�» ½v®�æH¬	­Hò¼ó
É?¥M»�¦ ID(@username) 
�>qL�Ä �gÑ ÅDñ§^¯?ª�°²± ÇrÉ�¥H»�¦

\Ô?Õ Ï ��¸FºH»0½WÌ ³gÔ?Õ Ï �
ÿ\ÉOñ´ °�µ�¶�¯?ª�°²± ÚH�B�?ºZÜ�ÿÛÚF¸Hº�» ½�Ü�ÿ Ð¼Ñ ¸
º�» ½�ñ�}�~���Ü¼µ?Ý ú ÄqFsÉH¸Fº�» ½�Ì � »I���Z¸
º¼»0½sÀ�;��Mñ Twitter µOÇHÈ2É\ÊMËÆÌOÍMÎ À ÏQÐJÑ
ÔgÕ×ÌQÖ¦ÅJØFÙZÚ\ÛMÜ�ð�Å\É?ÜHÝ � »����Z¸Fº�» ½�É
Í � µJÝ5��¢�É?¥M»�¦�æ7Ü�µ Ð�� Ý ���1¢IÍ>frÉ?¥M»
¦�æE· �I� ÔgÕqL�Ä?�¼¸\ºH» ½�Ü�ð�ÅÃÀ¥¤�K�FoÄ×ÅLñ

Y 1 æ�â#õ̂   Ï � § }ir̈É¼¸7º�»0½ 7,085,267 þZÉ�®�2̧Ì
>gÖJñ ú É 7,085,267 þ�É § }�Ã̈Ég¸=ºg»´½¿É ù�� 966,187

þ (13.64%) É¼¸7º�» ½_É>rIs�Ü���tIz y�� 
7ý Ñ FoÄ �Ñ �gñIY 2 æ>r
sÆæ��
t
z yI� 
�ð�Å § }�×̈ÉÃ¸?ºÃ» ½
966,187 þ2É1®�2̧ÌH>¼ÖMñ�����Ý�Y 3 æ�â&õJ  Ï ��´ir̈É
¸Jº�» ½ 31,253,241 þ×É:®�¦̧Ì >�Ö�ñ ú É 31,253,241 þ
É1´��̈ÉM¸OºH»9½�É ùC� 3,270,821 þ (10.47%) ÉM¸FºM»9½
É�r�s�Ü���t�z y�� 
\ý Ñ FoÄ �gÑ �\ñ1Y 4 æ1r�sZæ5��t
z y�� 
¼ð¼Å�´�r̈ÉH¸Fº�» ½ 3,270,821 þrÉ1® Z̧Ì*>HÖMñ
Y 4 æH>HÖ(; ù æJÝ%´�r̈ÉÛÚL¸\ºH»0½¿Ü¼µ?ÝDr�sZæ5��t

z y�� 
¼ð¼Å�ÿFÉ�
�Í Ñ ñ��Zæ7Ý��ML�
 140 pi�¼Ü�ð�Å�Ú
*1 https://dev.twitter.com/docs/streaming-apis

n
3 ¹CrEs^tºu�w�xHy�z�u�|»}*�¼�E�ºzl}E�½y�zCu�|~sv� (2012

�
11 �J� 12 �Es 3 �E� )��¾ � ¿�À:ÁRÂ*�?Ã�Ä�*Å�Æ�Ç

16,023,795 (51.27%)

ÚC�
È ¾ 8,267,646 (26.45%)

ÚJÉ ¾ ÅWÊ 6,961,800 (22.28%)

Ä1Ë 31,253,241 (100.00%)

n
4 �C� �������^�'�*�^�J��¹lr*sEtvuCw'x y{zlu)|~}����*��zJ}
��y{zlu)|�s�� (2012

�
11 �J� 12 �Es 3 �E� )��¾ � ¿�À:ÁRÂ*�?Ã�Ä�*Å�Æ�Ç

1,121,952 (34.30%)Ì �
È ¾ 632,298 (19.33%)Ì É ¾ ÅWÊ 1,516,571 (46.37%)

Ä1Ë 3,270,821 (100.00%)

É ¾ ÅÍÊ�Î 1,249,648 ¿�Ï	Ð�Ñ�ÒÔÓ^Õ Î�Ö Ì É ¾ ÅWÊ¼×�ØÙ*Ú�ÛSÜ Ñ	Ñ�Ý*Þ�ß�À�à:á (140 Þ�ß )
Ù^â	ã[Ü Ñ?ä
å?æ ÊÙ Ì É ¾ ÅÍÊ API ç èPévêëÝ Ö*ì�í�î	ïëðòñ

... ó Ù)ô-õ
öð Ú?Û�÷ùø Ñ:Ýëú-ûRü)ý'Õ ø Ò ìëþHìëþHÖ Ì É ¾ ÅWÊvÎHÿí���Å�� ç���� Ü Ñ:É ¾ ÅWÊ ç?³����
	lÕ
Ñ þ�í�� Ï ø ÒÜ Ñ1ç1Ð�
 Ö Ì É ¾ ÅWÊ�í�î�ïëð Ï ø���������� Î�ÖHì�í
������ç����
Ñ þ�í���Î���� Ö�ÿùí��:Å���� Ì É ¾ Å Ê
API ç����1Ñ þ�í�� Ï ø Ò ì Ó ��Ö Ì É ¾ ÅÍÊ�Î ��!�"
í#�$�%�&(' ý*) � Ó
ú ð ÷ùø Ò

Twitter
Î�Ö�ÿ � í,+�- Ù�.0/ ú Ü � �1�0� Ù^÷ëø12,3(45 � Ï ø Ò�Ó í Ñ
Ý Ö�6HÅ�Æ?Ç É ¾ ÅÍÊ�í�7�� Î?Ö 8�9:í�:Å��ëð���Î���� Ö � 8�9�7 À í��:Å��ëð;: 
�
����<	

Õ:Ñ:É ¾ ÅÍÊ=� Ï ø ú-ûëüëý'Õ ø Ò0>�? Ö Ì*@ È ¾ ÎA8�9í1B�C)ð,: 
�
����
	lÕ�Ñ:É ¾ Å ÊD� Ï ø Ò ì Ó ��E1F�Ö6*Å�Æ?Ç É ¾ ÅWÊ ú ÌG@ È ¾ �:Î î	ï)í ��������� í;H �
ýlÕ�? ð1I ��ç�Ï ø ' Ù #�J ø Ò�K 1

ðMLN��O ú*P O�í6*Å�Æ?Ç É ¾ ÅWÊ ú ÌG@ È ¾ �?î	ïëð ��������� ç1Ï ø þí�í Ã�Ä Ù�Q�÷ Ò�K 1
ð Q1÷ ÂSR ð�ÖTLU��O�í É ¾ ÅWÊ�íV Ä Ö�î	ïRð ��������� ç�Ï ø Ã�Ä Î�6HÅ�Æ�Ç É ¾ ÅÍÊW�Î

9.4%
Ö Ì�@ È ¾ ��Î 17.0% úYX[Z ��\S� ø Ò0>�? Ö PO�í É ¾ ÅÍÊ�í V Ä Ö*î�ïëð ��������� ç:Ï ø Ã�Ä Î�6*ÅÆ?Ç É ¾ ÅÍÊ=�:Î 7.0%

Ö Ì*@ È ¾ ��Î 7.6% ú ]ëúY^T_,`a � Ï ø Ò 6*Å�Æ�Ç É ¾ ÅÍÊ{ðAb J ÖTLU��O)í Ì*@ È ¾ íî	ï�� ��������� ç[	 ' ^ ð H � ý'Õ�
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