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�Abstract�@  

Although  Japanese  fonts  are  essential  for  Information  Infrastructure,  little  is  known  about  the  problems  surrounding 

highquality Japanese fonts and the process of their development. As there is a lack of Japanese fonts, which can be freely used 

in  Open  Source  Software  (hereafter,  OSS)  environments  and  multiple  operating  systems,  IPA  (InformationTechnology 

Promotion Agency, Japan) provides the IPA fonts as Japanese open fonts for the purpose of solving this problem. This study 

examines the development process of the IPA fonts and their social meaning in the context of the industrial policies of the 

Japanese  Government  (regarding  the  promotion  of  OSS).  It  further  discusses  the  measures  necessary  for  their  effective 

utilization. The conclusion is that the IPA fonts are open modules that serve as a core of the advancement of OSS. Furthermore, 

through the spread of the fonts and the establishment of the font development environment, it is possible to build software 

development environments with high interoperability. 

     

��2�2��@

./05647�1234�2��57����!"#$%&�������!"��@

@

GH@IJKA+

+

GH@G+ LM+

 
!"#$%&'()������:;Y�*�5647� ¡G¢£D¤¥[¦;§�57�¨�8©E;.

/0ª«*¬�®¯;°�./05647±²³¦;´*'()µ¶m·;±�¸°8 ¹w£º�7�GE

)¶»m·Y./05647±¼E·½./0ª« ¾¿(£D§ 
5647' ÀÁ0*�font�XY �fount�*l'[�ÂÃÄ�ÅB8 ¦;ÆÇÈ4[ÉÊm·YËn*
ÌÈÍ[ÉÊm·YÄ�Z'ÎD'DÏÐÑ[¦ÒY±�Ó¥[ º4ÔÕ2Ö×[Ø�:;Y�*ÆÙÖÚ5

647*l'�Û:l'±ÊÜÝ'£Ò)©ÞCßà�2005:23R�/á[´ÆÙÖÚ5647*l'��564
7�'â:;§ 
º4ÔÕ2Ö×[ãÏ./056478 �1ä�å×'DÏ�æCËRçè*wém���º2��êë�Iì
�z{�íÝî�ï�ðñ�£ò*ó1ôõö÷ø*Y�8 ¹w£¶»º�7±ùú£ò'DÒY¹û*üý

�þÿ)D;§ 
IT��*!"*#[�!"#$%&'£;./05647 $%[Ì2&��'(:;OS)4*+ SI)4
*±,-8./:;l'[�0OS+SI)4**'(:;ó12Í�£./0ª«[*¬è��'Ò)éY§(
G(�È4Ö2237±45(�1234�2��57�¨�Cå6OSSR8©E;¶»±78m·;#�56
478nD)´1234[¦;l'±9�:·;HÏ8£Ò)éY§ 
Ê;�./<=±OSS4578�8�;#�OSS8©E;¶»ª«�ê£;OS>8©E;?Ú@OSª«
[-A8Ø�[é;./05647±£D'DÏBý±C:G'£ÒY§OSSÄDm:8 ./*�57�¨�
��*Ä�E8©D)�1234£./05647*F¥±wé£GH'£Ò)DY§l*Bý�IJ:;Y��

,¿K<LM !"z{78~�Cå6 IPAR �2003NHÞ�IPA5647��'(()D;§IPA5647
 �O�5647'PQR)Ú*�æçè�Sø(TU8´VW[é;ðñ��X9(Y+,-5647[¦;§ 



!"#$%$& !"#$%&'"$(  '()*+ + + + + + + + + + !"#$%&'()*+,-./01234564789:;<= 
Examination of highquality Japanese open font as Information Infrastructure 

 
106

l·X[�!"#$%&8nD) �È4Ö2237+YZu[8B�m·;\D#$ë*]Ó'»µI45

:;#[�mX^X£~_8`*¬*ùú�±aÿ:·)éY§<=±bc;!"#$<d[¦;�eJapan
ef�8gû�uJapan<d�[ �h12�i4�%&*jkÝ¬�$lI¼l*m2nR�£�óo�ª
«*¬'DÏHÏ8p{Ý£ÐÑ[*%&¬±aÿ:·)D;(��57�¨�Ý£%&8nD) 3qÈ

im2Sr�!"o�Õôõö*sS�uhOtuª«*¬£ò IT *Ø�ª«¬v'<düý±ww()
©ÞCxy�2004:118R�l·:*¬89z;��±¹{Kz·)éY§ 
5647 �IT º|Õ}~2m�4��ÿ;!"#$%&'()�ú£´**Ên[¦;§Y'ÿ½ NICT
C2009R �È4Ö2237×[¹�E>*ºq�R2m�4��8:;Y�*!"#$%&'()¹�0Ì2
&���0�ô3���'�()D;±�`´`´�����:;5647±¬m·)D£E·½�lÏ(Y

Ì2&�´¾Þ¿Y£D§./056478nD) l·X[�?#:C1995R+×�C2002RQ*5647*
-D�¾��+��x:C1999RQ*��º2�����x:C2004RQ*��!"Æ2Ö)2�89:;��
£ò�����89:;�� ��8©l£z·)éY§(G(5647�!"#$%&'()Cs8���E�

`·�%&'()¬:;Y�8ò*HÏ£��±ùúG� ò*HÏ£¬*;�±¦ÞÏ;G�<=(Y��
 £û�/�� l·���;´*[¦;§ 
5647�!"#$%&'()¬:;Ïÿ[*�ú£��� ��ÙÕ2ÚEI1234E[¦;§ 
Carliss Y. Baldwin, Kim B. Clark C2000=2004R �2��Úº4ÔÕ2Ö8©D)�ÙÕ2ÚE*» ±
DG8�ú[¦Þ�`·±DG8È¡)2m�4�¢](��57�¨����môº4iR2�237�2ó

£¤�¥�FG��(Y§k¦C2003:72R ¹{*��*§è(Ym�õn8©E;-¨I©ªI«.*%&
��ÿ;�ú£¬® �1234C¶G·Y�¯RE'(Y§1234E*°''()�ÙÕ2Ú�¯±¦;§ 
(G(��ÙÕ2ÚE È¡)2m�4�±²m¢;³´�øn±��ÙÕ2Ú µ#*È4Ö25�2��

ønY�¶·��¸¹()©ÞCº»I¼½�2001:43R�m�õn±¾¿£�562?4��À;Y�8 �¾
úÁ>*!"�ÂÃ:;~Ä±�ú'£;§ 
./<=± OSS �78:;{A8 ��57�¨���*#[*íÅµ$8H;È¡)2m�4*�8±¦
c:·;C?B�2006:540R§Æ_�¯*ÇE*#[�./£¤*¾·I»µ��:Y�*È¡)2m�4*�
8��ÿ;Y�89�:·)D;1234£./05647�ÈÉ:;l' �!"#$%&*¬'�ÿ;§ 
./05647´��2��Úº4ÔÕ2Ö*]Ó'237�2óÆ_E8HÞ��ÙÕ2ÚEv'8��ó

12Í�£�ÙÕ2ÚG:1234£�ÙÕ2Úv'ÇE()DÒY'Êÿ:·;§`()�./05647*

�ÙÕ2Ú'()*��ËE�Cs8(�./05647±¾¿8~Ä:;Y�*!"�ÂÃ:;m�õn�Æ

ÇÈ4:;l'±�./*�57�¨���*È¡)2m�4�8v'n£c;Y�*üý[¦;§ 
 
GHN+ OP3QR0ST+

 
/á*ÌÝ ���'Æ_ª«*ÇE8HÞÍµ5647'()./012345647'DÏÎY£�ÏÈ

4±ùú'm·)éYÐÑ�¬{(�IPA5647[*12345647*¬ÒÓ�'�(ÊÔ:;l'[�
ÕÖ*./012345647*üý�'�:;l'8¦;§ 
;L'() �2×[�./056478'Ò)OSS±wé£Æ_ÇE[¦;'Øÿ�DXX[Ù¬{[¦Ò
Y./*OSS<d'`*#[*./05647*���E�¬{©Ú:;§3×[ �./05647*ÛÜ'
ÝÞB8ßEYBý�Cs8:;§4×[ �àì8©E;káR)Ú[*OSS'5647<d�â;l'[�
Æ_ª«*ãD±5647��8´Y:()D;äå�<æ:;§5×�6×[ �./*OSS<d*#[Í¶
m·Y IPA5647�tÞ×c�Ó¥X[*£ç'Bý�¬{IèÔ:;§7×[ �2×G:6×X[[À:
·Yíâ�%8()�Íµ5647'()*./012345647*üý�'�:;§ 
l*��[ÀY¾é �ê�)*./012345647'ëì; IPA5647*ÕÖ*��8í¿);l'
±[é;§m:8�îû/��¾é�Í¶:;l'[�Ù¬{[¦ÒY./05647*ïÙm�}4��Cs

8(�ÕÖ* OSS � ¯�':;�57�¨���*ð¾8¦YÒ)*%&¬8ùú£üý�'�(�m:
£;ñ®±µ¶m·;l'±òó[é;§ 
 



!"#$%$& !"#$%&'"$(  '()*+ + + + + + + + + + !"#$%&'()*+,-./01234564789:;<= 
Examination of highquality Japanese open font as Information Infrastructure 

 
107

NH@783UVVWX0>?=@+

+

NH@G+ UVV3#$RYZ+

 
OSS �1998N8¬¿m·Y1234�2�È}m�@hCôRCå6OSIR±78:;ÎY£�57�¨�*
¶»�ÖÈÚ[¦;§RaymondC1999R �õö*÷øÝ£¶»�ÖÈÚ��ùúCCathedralR�ÆÚ�':
;*8V(�û´±-A8çXÞ�üéjý8�þ;[«.(£±:¶»�8�;�ÆÚ��iÇ2ÚCBazaarR
�ÆÚ�'ÿËEY§OSS' �2�º2��¶�(nn�iÇ2Ú�ÆÚ�[¶»�8�;l'[�!"£¶
»#*íâ�$éÝ8Ên*�57�¨�8ç�;l'±[é;§Þ%R)Ú[*1234£¶»º|Õ}õö

*#[�Ï2ô4�ô�7+ Web [!"Í¶�©l£Ïl'[�&'+()'DÏ¶»#-:*¶»�@)2
m�4�÷ø($*ÝGn+gÝ£�57�¨�¶»�ðÄ8()D;'Øÿ;l'±[é;§ 
XY�OSSqÈo4� �û´±ÊÈ*��8,ÿ½�2�º2��-A8Ø�C§-I./I0ÇR[é;
l'±�ú£ïÈ47[¦;§OSS[¦;GòÏG �OSI 8H;ÈÉ[¦; The Open Source DefinitionCå
6 OSDR�1Y()D;GòÏG[¦Þ��57�¨�*2�ï# �qÈo4�8HÒ)`*�57�¨�
�òÏãÒ)\(DG*Ð3�C�:;l'8£;§OSD[ �5ô2[¦;GòÏG��)2�8(YOSS
*��*4È�qÈ4±¬E:·)©Þ�OSSØ�# Ø�*°82�ï#'qÈo4�8nD).¬:;l'
£û�5()Ø�[é;§ 

OSS[¾´$ÿ£Ó8�1991N8Linus Benedict Torvalds±¶»(YLinux OS±¦;§̀ *þ8´Apache�
Tomcat�PostgreSQL�MySQL�JBOSS'DÒYOSS|�Ú���+�6�3ô~2m�4�m�õn*¶
»ª«8©D)´OSS*Ä�±8�[D;§l·:*OSS ��2�º2��Í¶:;''´8îû¹û*Ð
â�tÞ7·;l'G:�1234�Ö4*2��8�()D;l'±¹D§nXÞ�OSS*8� 1234�
Ö4*2�'9::;l'[���Ý£ô�ó�;<:;l'8´£;§ 

OSS*45''´8�Þ%0k[ÍÝ÷ø±OSS�78()D;§ 
=>[ 2000N8¶?m·Y=>@�_EUô��4_ñ[�2010N>X[8EUjë�HÞAG8()D
û<dÌB'()ô��4ef�bc�̀ *Êª[¦;ICTef*#[PSOSSCPublic Sector & Open SourceR
31Ù�ó7�¿C×cYCDE�2007:18R§PSOSS [ ÍÝ÷ø�VF'(Y FLOSSCFree/Libre/Open 
Source SoftwareR89:;31�2m�4�8�)D;§ 
�Ù�0k[´ OSS *�ðv*Ä�+<=GH[H7�78:;tÞ÷�±Kz·)©Þ�Û8�57�¨
���[*)4*13óÈ48H;IJFKLIMv*Vd'()´OSSH78NOÝ[¦;§ 

 
NHN+ 783WX3[3UVV\]+

 
2001N�¸P8+Q!"#$237�2óÆ_78ef/�CITef/�R±¬�m·�PN8  eJapan
efCRR±»�m·Y§./*!"<d"S©CT?�2007R[ �2001NG:Ó¥X[ �!"<d8©E;
UV>WY�ÆÚ�Xò�8¦YÞ�!"<d `·X[*#O��U�#58¿�I¸Ym·YÅBG:¸P

=�#5'()0UV>[WY:;ÅBv'\K(Y§1960NBG:1970NB*!"<d �k�º4ÔÕ2
Ö��<d'()àìG:�#�U�ÆÚ�'ë½·)ZÌm·;\ò*¾[�\�Y±�1990NB8 È4Ö
2237*45£ò8]D#�U�ÆÚ ~Ä(£û£ÒY§@  
Ó¥*+Q!"#$237�2óÆ_8©D)�!"<d´ó12Í�G:1234v*�¯Ç^±9�:·

Y'DÿHÏ§ 
eJapan ef �:ì)*k_± IT *`a�bc[é;íÅ¢»dÆ_*¸Ó�bc�e+²È4Ö223
7f*¬�È4Ö2237gÅhg*iò¸Ó�uhOtuÚ2Ú*¬�uh<=*¸Ó�ÎÅB8ßEY

Mjð¾Q*IT%&¬8HÞk±k±5Nå¸8Þ%¾lm*ITká'£;l'�ÌB'()�Ö27(Y§ 
l*eJapanef*#[OSS±tÞ×c:·Y* 2003N*eJapan��n2003G:[¦;§eJapan
��n 2003[ ���<d 5©o±ô�7�33m·�`* 1©o[¦;�uhOtuQ*�8�8©D)
�OSSpq*ww�±¦c:·Y§OSS*¶»IØ���(�OSS89r:;&Ù2��Ä�Em¢;l'[�
�57�¨���%jë*k°stu*ß×�v;l'�k:D'()D;§ 
m:8�2005N* IT<d�3~2Ù2005[ �OSS *HÞw²£Ä��8��^(�uh<=8©E;

OSS*Ä��8�êQ#Q�ðv*OSS*H7�wxQ[*OSS�Ø�(Y+Q ITMj*iòð¾v*tÞ
÷��ÌB8bcY§ 



!"#$%$& !"#$%&'"$(  '()*+ + + + + + + + + + !"#$%&'()*+,-./01234564789:;<= 
Examination of highquality Japanese open font as Information Infrastructure 

 
108

l·:* eJapanef*Öx(8HÞ�2003NQG: IPA�#5'(YOSS78*Y�*��¶»�H7
¸y£ò*31Ù�ó7±8�:·Y§2006N8 �OSS458ßEYGH'£;Òzv*IJ8ßEY�6
�ç#()KÏ÷ø'() IPA¸81234�2��57���Io4Ö2CÓ{1234�57�¨�Io4
Ö2R±¬¿m·Y§ 
Ê;�2004N2|�<=*}GE8HÞ�~��<=�xÅ£y#£ò[�¾:;OSS7845�ë�./

OSS78562qn�±¬¿m·�./*Gú ITm�õn)4*±�±()D;§OSS*»µ*��C���
2006:419R'()��2Ç*Ì����2Ç*�¥ú9�ØÿYOSS³*lK�*sS�OSSº|Õ}õö*
-AGnÄ»£ÄD�¦c)©Þ�l·:�./OSS78562qn[*ÄD78ÌB'()D;§ 

 
NH +̂ UVV3_`abAcdCYZ+

 
./<=± OSS �78:;��8 �./ ´*nûÞká'()�2��¨��#5'(Y��8©D)
ÊÈ*���À)D;±��57�¨� ��'()Ù�£Ð�8¦;Y��`*ð¾±üý'£Ò)D;l'

±�c:·;§ 
./<=±OSS8ZÌ:;{A8 ��Ä�E±¦;C?B�2006:540R§�2��¨�*��»µ8©E;
��*��%&*µ$E �Û�£ò*íî*Í¶!"*µ$8HÞÏXû8�[éY±��57�¨� øg

ò>*·D2�ïSr8�:·)©Þ�íÅµ$8H;È¡)2m�4±�lÞ8ûD�ß8¦Þ�OSS*H7
±l*Bý8V:;Ën*;d'm·)D;§ 
�×C2004:2325R �Ó¥ ÛÈOSv*�Q£�¤Ð�68¦;±�ÛÈOS8��(£DY�*��*
-A*sS+��3ô~2m�4�57�¨�Cå6�3ôR5�`l[z{m·;Æ2Ö��±ÛÈ*OS8
�¤:;ô�ó*;<��¦c)©Þ�`*Y�8´<d×�ú£ÌÝ'()�Á8ÛÈOSåì*�����
+:FE[£û�#�8©D)HÞ�·Y OS��;l'�OSåì*©o8©D)´lÏ(YBý�Ò°8I
J:;HÏ£�57�¨�±�:·;l'��<=£Þ8� :;l'�¦c)D;§ 

OSS������*+DOS+�57�¨�¶»*�Þ¡'(�kR)Ú[OSSª«*�8�Ìï27()
Dûl' �./»*�57�¨�±¢g8££D'DÏÓÐ�¤Xÿ)´�!"EÆ_'£ÒY./8©D)

�ú£��<d'Dÿ;§ 
 
NHe+ UVV\]AfgD>?=@3YZ+

 
!"#$%&'()��57�¨�×[�����:;Y�85647±Fð¡[¦;l' -C[¦;±�

l·X[�./*káR)Ú[íÝî�ï�S$(k_±-A8Ø�[é;./05647 ¤¥(£GÒY§ 
��8./0ª«*¬+./,-OS*¶»�ÌÛ(Y31Ù�ó7*#[¥¾5647©H�GTC¦'
DÒY56478�ý(Y~2� ¦;±�l·: ÊÈ*§¨±GGÒY5647[¦;§ 
¥¾5647C©R õ#�Uª���y*uvI!"«¬ü*È}m�@h8HÞ1988N8¬¿m·Y���
5647¶»I45o4Ö2�±¶»(Y./05647[¦;§²Å�./05647ª« ¬m·)©:

�º4ÔÕ2Ö9W*~®Ï2�2+�57�¨�Ï2�2£ò �5647±¯(û)´7ý[é£DÐÑ

8¦ÒY§wýº4ÔÕ2ÖIÏ2�2�wýuh~®Ï2�2�wýTU~��°±~Ï2�2£ò±¶»_

�'()]�()�¥¾5647�µP¶»(�0Æ*&Ù2�[²�ðÄ'(Y§(G(�l*¥¾5647

 ¶»_�*¡$p[¦Þ�XYÓ¥���5647¶»I45o4Ö2� Iª(�¥¾5647*¶» ³

´()D;§  
K. SakamuraC1987R8µX;TRON31Ù�ó7[ �Þ%*¦:¶;���\·:;'DÏº4o37
*6�150ä��*\¸ðÄ':;TRONº2��¬E�Ó¥¨18ä���\¸(YGTC¦5647�Í¶
()D;§(G(�GTC¦�²�:;Y�8 ��2��Úº4ÔÕ2Ö�8¶»m·YBTRON¹!OS�e
���±ùº[¦;Y��?Ú@OSª«[-A8Ø�[é;./05647' ¾ÞÀ£D§ 
káR)Ú[*5647*ùú�8nD) l·X[\'�òñ®m·)D£D§`*{A��./0��z

{8©E; IT �q*Èn*»¼G:I½:;l'±[é;§ÏÈ45R2n±G¾FÒYÅB8 �'()4
*8'Ò)�57�¨�+9WÌ2&� ��2��¨�*Ë¿,'()tÞãz·)DYCÀÁ�2007:10R§ 
ÏÈ45R2?±1Æ[¬è*'·Y-,�'(:;ÅB8 �./05647´ì�'*�¼�ÊÂ¢ó1
2Í�£ª«[��ITU[é;´*�./:·½Ãû�kR)Ú[5647�¬:;}2Í éz�)ÄG

ÒY'�ÿHÏ§ 



!"#$%$& !"#$%&'"$(  '()*+ + + + + + + + + + !"#$%&'()*+,-./01234564789:;<= 
Examination of highquality Japanese open font as Information Infrastructure 

 
109

(G(�È4Ö2237ÅB8Å7(�Û8./*��<d'() OSS �78:;#[������*+D
OS +�57�¨�''´8./0��z{8ùº[¦;./05647±ùú8£ÒY§l·X[ �\'�
ò*PC�2Ç $%OS*)4*+SI)4*±,-8./(Y5647�./0ª«*Ê�'()Ø�()D
Y±�OSS[ ÛÈ*qÈo4�8Æ:·£D12345647'DÏÎY£�ÏÈ4*./05647±9�
:·)éY§nXÞ�OSS78*#[1234£./05647*F¥±�7Ú23ó'£ÒY'Øÿ;l'±
[é;§ 
lÏDÒY��*£G�1234£./05647'() IPA5647±Í¶m·Y§IPA5647Í¶8D
Y;£ç8nD) �Ç×8ÈÉ�ÊË:;§ 
 
^H@789>?=@3hij+

+

^HG+ >?=@kl3mn+

 
!"�Å>+Ì>�eÿ)Í/:;Y�*ÏÆö�±����[¦Þ�¦;ÉÊ(YÆÇÈ4*��Î�º4

ÔÕ2Ö×[ÏÓ:;Y�8ÆÙÖÚE(Y��çè±�5647�[¦;§ÆÙÖÚEm·Y56478 �

��væÆ2Ö*øC;8HÒ)2ÐnÑ*�&37?335647�'��*æÐ�%Ò'£;�*ÓB'Ô
Õl*çXÞ[�Ó:;���7qÈ45647�±¦;§ 
���7qÈ45647� �êòÖ×[ )ó7Ú!"[ÔÕ�Ó:)óÖ25647�²�()DY±�

Ó¥ ¹ÝØÙl[�m·)©Þ�Æ5Úó7*5647562?37'()  3 Ý)Ù�Ùl;Û*
PostScriptCå6PSR5647'�2ÝB�3qÈ4Ùl;Û*TrueTypeCå6TTR5647±¦;§ 
ÊÜ85647 � 
CËRÖÈ35�È�*ÆÇÈ4C�æ*ÔÕlR�+Ý*{Û[��ÓCÜnR(Y31�qn� 
CôR��÷�KÏ°*<Ý��º2�Æ2ÖI�ÞÆ2ÖIßà÷áÞâÿ�ãÆ2ÖIêë�Æ2Ö£ò

*���Ã�Æ2Ö)2�� 
G:�¾m·)©Þ�31�qn5�Æ2Ö)2�*2�ï[Srm·)D;C./ÖÈï�q5ö«_�

2003R§ 
5647562?37' �CËRCôR*ÊË;L'�¯�ÈÉ(Y´*[¦;§ 
Ó¥ �TT 5647*Ö+562?37'()�Adobe Systems Æ' Microsoft Æ±µP[¬(Y

OpenTypeCå6OTR5647562?37±Í¶m·)D;§OT5647 �TT5647*»µæ[¦Þ�
PS æÛ*��7qÈ4´¸¹[é;HÏ8(Y5647562?37[¦Þ�?Ú@3q37562n[Ä�
±ðÄ[¦;§XY�îä£�0v*VW'¹{*��Ã��ÊË:;Featureõ2hÚ�øÒ)©Þ�Ò¸×
OT5647±Æ5Úó7�Ö4*2�'£ÒY§ 
l*5647��*Çå���2��Úº4ÔÕ2Ö�°''(Y�2�õó@æ*#[Øÿ;'�237�

2óÆ_*#[�Æ2Ö[*!"ç¼�ðÄ':;ª«v*VW'()�BÒEI«¬E*ùú8è:·�:é

'()�5647 ó12Í�£�ÙÕ2ÚG:1234£�ÙÕ2Úv'ÇE�écY'�;l'±[é;§ 
k¦C1999:21R �1234I�2�õó@æef��/ö§ê£~Ä�øn-,+&Ù2�31o���
¦;¬® C�2�õó@æR8%�D),¿�*+DÁ�C�ÙÕ2ÚR8©I(��ÙÕ2Ú>�Æ_Ý

8µ$m·Y1234£È4Ö25�2�[n£ël'8HÞì���øY¢�¹!£Gë±»$:;!"�:

èm¢)�Ð*�w�v;l'�'ÈÉ()D;§íî()�;'�1234I�2�õó@æ*æ��';0

OS  �`·X[��*5647562?37�8�()DY±�1234�ÙÕ2Ú'£ÒY5647562
?37�8�:;l'[�Ð��wm¢)Dûef�'ÒYl'8£;§ 
vË �OS ×*Ë�ÙÕ2Ú[¦;5647'Ø�#'*9r�ïf�Ó(Yv[¦;§�2��Úº4Ô
Õ2Ö8©E;���� �Ø�#±7u(Y!"� InputMethod8HÞ��º2�E(�̀ ·�Application
±cEtÒ)�Output Method8RÈ��7!"�ð(�Output Method ���©8nD) 5647G:
*!"�%8q�ÖqÈÍ()��}Ö+3ô4Ö£ò*]uñ�8ò;l'[�Ø�#8ðó!"'()*�

��'(()D;§ 



!"#$%$& !"#$%&'"$(  '()*+ + + + + + + + + + !"#$%&'()*+,-./01234564789:;<= 
Examination of highquality Japanese open font as Information Infrastructure 

 
110 

5647±1234�ÙÕ2Ú'£;l'

[�5647'q�ÖqÈÇ>*.¬8ôõ

±GG;l'£û������¸Ó()D;§

(G(�̧ °*'lö �OS+Application
*ãD8HÞ����*,-8÷ê±¦;§

5647'�ÙÕ2Ú>*º|Õ}~2m�

4±øù8Kz·)D£Dl'±�ú[¦Þ�

û81234[ £DY�*!"Fü'DÏ

Bý±¦±Ò)û;§È¡)2m�4±²�

°''(YÍµ5647*¦Þ;�<=:;

8¦YÒ) 5647'DÏ3q37562

n*ÆÇÈ4�Êÿ;ìé[¦öÏ§3q3

7562n' �ýþ#>*������:

%&�'(:;HÏ£î+Ì2&��[¦Þ�

3q37562n8¿Q£§¨'Ú2Ú±¤¥:;l'[�¢»Ý£�Ð¢¯��:'m·;Ck¦�

2003:114117R§5647 �3q37562n'() Ù¬[¦;Y�8�¢»Ý£�Ð¢¯8'Ò)�7
Ú23ó'£Ò)éYHÏ8�ÿ;§,Ò)�l·G:*Íµ5647�Êÿ;×[�¿Q£§¨'Ú2Ú�â

DF:l'±�ú[¦;'Êÿ;§ 
 
^HN+ 789>?=@3oRhij+

 
./05647*ÛÜ*Ên ��{*¹m[¦;§./0 �Ê8��0��[¦;����ÿ��[¦;

Z:±£��Ö���m:8 qõ4��+Ê!Q�²�:;Þ%[´"£�0[¦Þ�º4ÔÕ2Ö×[ãÏ

��´#w£{'£;§ 
��º2�' �0��8º4ÔÕ2Ö[ãÿ;HÏiÈ7º2��$Þ²)Y´*[¦Þ�ê£;º4ÔÕ

2Ö+�3ô>[*õ��7Æ2Ö*�¼�t;Y�8 ���º2�*%Ò±ùú'£;§ò*��8ò*º

2��$Þ|;G'DÏÈÉ�%!E��çè'()«È()©Þ�./[ %!E:;��{±Æ_Ýú&8

HÞ�±()D;§ 
./0*Y�81978N8./ª�«¬CJISR8HÒ)§Èm·Y%!E��çè±JIS X 0208[¦;§JIS 

X 0208 1978N86802�*��çè[§Èm·)å'�1983N*0i[75�X±'300�*�æÇ(�1990
N*0i[ 2�X±' 225�*�æÇ(�1997N*0i[ X±+�æÇ( Kz·«¬)*¬±Kz·
YC�xI�x�1999:30R§l*0i8©E;��*X± �¸PG:*�m·;Mÿ�����*0i±9r
()D;§ 
Ý8�JIS X 0208[ ��±üÞ£D'DÏÆ_Ýú&�ÏE)2000N811223��«È(YJIS X 0213
±§Èm·Y§./0[*.gÝ£��ÕÏ47[¦·½JIS X 0208*��R�27ô2FE[+©'m·;
±�Mÿ��ÿ�,ìk0�tÞãÏ8 ��±üÞ£D'DÏñ®'£ÒY§��*Fü�-ÏY�8JIS X 
0208*Ìé¦.�PCÏ2�20Æ ì�¦.'()Ä�(/0�1DY£ç±¦;Cßæ�2003:285R§Ï2
�2+�2Ç±Ìé¦.�,-8²�(Y�� ì�'ë½·�Û8JIS%!E8©E;Ï2�2ì� ~ã�
¤��'m·;§ 
m:82004N8 �JIS X 0213:2004CÇR'()168�*Ó��æ*Ç('10�*X±�KÒY§l*0i
8nD) «¬'()Ê2��¡û'DÏ34Ý£Ðâ±5¢:·)D;Cßæ�2004R§ 
È4Ö2237*67£ww8HÞ�k°Ý8#�:;%!E��çè±ùú'£ÒY§Þ%#*�08�D

;¦:¶;���ÉÊÝ8ã©Ï':;*±k°BÒ«¬ ISO/IEC10646 Universal MultipleOctet Coded 
Character SetC8RCå6UCSR [¦;§ 
Ê;�Unicode �:ì)*��89$*:!�Ë)(�3q37562n�31�qn��08�¤(£D
l'�ÌÝ'()Unicode ConsortiumC;R8HÞ�:·Y��º2�BÒ[¦;§UCS'Unicode �<#±
=>(£Dl'±èÐÒ?8£Ò)©Þ�Ó¸8 UCS88·±JÈ(Y���Unicode´8·()D;§JIS 
X 0221 �UCS*k°Ê@«¬[¦; 
./056478©D) �%!E��çè'()ãÏ��{±¹D×8k¸Ik°*��«Ò8Ç(±±z

Ò)DûY��Ën*5647 ÊQ�¾:·½AgÝ8²�[é;zE[ £ûÏ4õ�4�±ùú'£;§

)*+

OS,Windows,Linux,Mac-.

Output Method

,/01/23.
Input Method

4567
,89:9;<=>0-.

?567
,@A1<BCD1-.

Application

,Office,Web,Mail-.

EFDG

p+q+ rst;u0123>?=@+



!"#$%$& !"#$%&'"$(  '()*+ + + + + + + + + + !"#$%&'()*+,-./01234564789:;<= 
Examination of highquality Japanese open font as Information Infrastructure 

 
111

ÕX[8´«¬¸*Ç(+«¬>*F¬è±¤¥()©Þ���EE*HÏ£!"ç¼×*/0�¥¯m¢)D

;§ 
m:8�%!E��çè±ww()´ì�Bý +g()D;§DEC2007:33R±./*�;-Bë[*�
�Ýüý8ì�z{�¦c)D;HÏ8�k+�;-Bë[ãÏMÿI�ÿ£ò*#8ì�Bý±¤¥:;§ì

�Bý 2#Þ¦Þ�Ën ¹C«Ò*äD[%!E��çè8\·m·)D;±��æ�S�[é£D��CE
êë�R*z{Bý[¦Þ�´ÏËn `´`´%!E��çè×8%!���øY£D��CEì�R*z{

Bý[¦;§ÕÖ�uh<=+uh-Bë�78()Dû×[õ��7Æ2Ö*�¼��������<Ý��

+�;Y�8ì�z{ wé£üý'Dÿ;§ 
 
^H +̂ 789>?=@36Rhij+

+

^H^HG+ >?=@AfgDvRw_x+

 
5647±ÆÙÖÚEm·�m:8BÒEI«¬Em·Yl'8HÞ�F·´±ïÁ8§-�0Ç:;l'±

ðÄ£ª«±¾¿(Y§`l[�56478©E;íÝî�ï±Bý'£;§RFË[ËìYHÏ85647 

31�qn5�Æ2Ö)2�*2�ï[Srm·)D;±�./[ ÖÈ35�È�±Srm·)D£D§ 
àì*qè�ÖÈ35�È� 5q4�5�È�ô�[ 2�ïL��ÈG[ Û�L'2�ïL��Ïô�

[  19ÞHIG:ÆÇÈ4�õ47�Jk[  2004 N*�ÆÇÈ4SrL��KL[  1998N*2�ï0i
[2�p*Ó�8��dMnCType faceR�±CÊm·;£ò`·N·Srm·)©Þ�./*LÝSr*O·
��%�ë±ÛPCQR()D;§ 
./8©D)�Ëä��eÿ;��*ÆÇÈ4�+D,-[¸Ó:;Y�8 �+D��'¹w£Ru'¢¯

��ú:±�`l8 S´LÝSr±£D'DÏÓ¸±¦;§ 
ÓÐ*O�5647*��'() �5647�%8©E;OTU'()��V¨C²��WXR8HÞ²�

§Y�¬E�_L×*ZïZ68HÞSr:;;Û±È�()D;§ 
 
^H^HN+ 789>?=@356+

 
./05647*ÆÇÈ4��'() ���*�È[�\(�+:m���*n£±Þ'¾·�]�C]óR

*Ø���n8H;nl*^m'>_�`m*KÊ��TU¿i�£ò±¦;§Û8./0*qè �à÷FE

[£ûß÷�:;l'G:�÷aiq4��ÊÂ(�Ê!b£ò ßXé�*�æ��Ð:;l'±¦;§ñ�

+:m�ÊÂ:;'Z:±£'�� ÊÌ[S�[é;l'±ùúCcÁ�1963:134R�'DÒY¡���±ù
ú'm·;§ 
XY�%!E��çè±«Èm·)D;' DÒ)´��*�æÆÇÈ4 �¹C«Ò*äD[05647*

ÆÇÈ4ïôm28dÒY<=�KÏY����*¾Þ¿C8nD)*íÅ´ú9m·;§XY�RFË[Ëì

Y OT5647562?37 �RÈ��789:;!"�56478e�;l'±[é;Y��OS+�3ô
'*.¬±ùú'£;§ 
+,-5647' �×Ê*-ÝúÁ�+©ÊÂ()�¾m·�BÒ8Ò�(Y��çè�fg(Y5647

[¦;§ph*./0+,-5647 �1��²YÞ*§�Á�±1äø°Ö'Dz·)©ÞCßij�2003:13R�
BÒEm·)D;��çè*5647�§�:;Y�8 kw£º�7±GG;l'±zG;§ 
 
eH@yzAfgD{|}~u�3UVV0>?=@WX+

 
��l[¦;./�#k�KL�Jk[ �PÊ��º2�*��[¦Ò)´�æ±ê£;��±¹D±�.

/åì &Ù2�m248©D)�æv*lFzÞ±mD'�z·)D;§ 
å68�#k�KL�Jk©H�`*þ8©E;káR)Ú[* OSS 78'5647<d*ÐÑ8nD)¬
{:;§ 

 
eHG+ [�����{�[{�+

 
1999N�<=8HÞÍÛ8OSSno±øCpX·�2004N8 !"���#kOSS78Wq±»ü()D



!"#$%$& !"#$%&'"$(  '()*+ + + + + + + + + + !"#$%&'()*+,-./01234564789:;<= 
Examination of highquality Japanese open font as Information Infrastructure 

 
112 

;Ck°!"E«uo4Ö2�2008aR§#k0aLinux¶»+�uh<=Q*<=./8k�Linux��lÝ
8H7:;Dé±¦ÒY±�2008N*Ì2i©o[* LinuxOSm��  20%¦;´**Æ�ó733©o 
2%'Äû�WindowsOS*m��±ww�ß8¦;§Linuxr�57�¨� �<=s7n�tD)_>*&
Ù2��2Ç88�m·;~2� ££D§ 
k¸[²�:;5647 :ì)ká~9[¦;jk!"��BÒE��@�_CNITSTCRCuR8H;vwI
x·§±':·)D;§XY�NITSTC káBÒ'£;&37?335647�S$()©Þ�qÈo4�V
¨8%�û~�v*$%*'(�KÒ)D;§ 
��8nD) �./'P!8êë�Bý ¤¥:;±�!"ç¼�*¼Dó12Í�£5647'()ì�

�²�:;l'[Bý£D'm·)©Þ�Gnká±ì�*²��§Y()D;l'´¦Þ�²�[é;��±

üÞ£D'DÏBý �úóm·)D£D§ 
l*HÏ8#k[ 5647 káR)Ú[y{m·)D;±�5ô2XY 1234'DÏ�ÏÈ4*´*

[ £D§ 
 
eHN+ ��+

 
2002N 6|�KLK<y �57�¨���zE*Y�OSS78*¸K~9'()£¤�ª�{¸8 Free 

Software Steering Committee�¬¿�2002|2007N*OSS3q4�»�(YCk°!"E«uo4Ö2�
2005R§2002 Nå'�OSS 8V:;º|Õ}õö*95+k°Dß*+XÞ8]D�ÏÆö�+L*}~á±
OSS©o8}Ñ��(µ�)D;§ 
564789() �Û8ká~9[*É§+¶»£ò Kz·)D£D§KL[²�m·;�� �ë�±

G'm·;±�ïë�´#k'*Æ2Öç¼£ò[²�m·;l'±¦;§����º2�8 KL*,-º2

�[¦;BIG5±¹û²�m·)©Þ�BIG58 13,461�±\¸m·)D;§KL[´./�#k'P!8ê
ë�Bý±¦;±�#k*HÏ8ká*«§´£Dl'G:�êë�*ãD8nD)Býó:;} +D§ 
ká<d' �8�KL*5647Ï2�2[¦;ARPHIC TECHNOLOGYÆ±1999N84ãb*-Æ5
647�5ô25647'()'(()D;§./8¦YÞ�,-*qÈo4�[¦;Arphic Public LicenseCË
�R�ÈÉ()©Þ�5647*0ÇI./*-A±��:·)D;§ 

OSS*#k�KL���£ò*��lº|Õ}õö[ �Arphic5647'Arphic5647�0Ç(Y5ô
25647±²�m·)D;CËËR§ 

ARPHIC TECHNOLOGY Æ±+,-£5647�òÏDÒY£ç[5ô2'DÏ�ÏÈ48�7(YG8
nD)*ÌÝ�£ç Cs[ £D±�Arphic5647*¤¥8HÞ�ë��ïë�8nD) ²ÿ;5647
±£D'DÏÐÑ8 �Ò)D£D§ 

 
eH +̂ ���{��{�+

 
2002N12|�<= Linux¶»�NOÝ878:;'»�(Y§2003N8 OSSÄ�E<d�H7()D
;Ck°!"E«uo4Ö2�2008bR§ 
564789() �Û8ká~9[*É§+¶»£ò Kz·)D£D§ 
Jk8©E;��²� �4�Ú±%/[¦Þ��� #x��+Qx�[*���ð�'ÛÈm·)D;%

���1800�±ÈÉm·)D;§��{'() �Unicode[ ÓB�4�Úÿ���11,172��±ÈÉm·
)D;§ 
¹��[¦Þ£±:�Jk05647 ��M*§�8H;GPLqÈo4�CGNU General Public LicenseR

CËôR *5ô25647±./m·)D;§ 
 
eHe+ �3�+

 
��låì[káR)Ú[*5647*§�+y{�KÒ)D;ÒÓ��c;§ 
ÖÈ[ �2003N 6|�ICTU'�x��U'_>oóÖ[* OSS¶»I�88èÐ(�<= R&D~9

NECTEC±ÖÈ0VW*Æö�7ô&Õ2m�4�¶»()©Þ�OSS*ÄD*#[5647*¶»´KÒ)
D;Ck°!"E«uo4Ö2�2008cR§ 
È4�[ 2007N8<= ITU±�È4�*Gú7�0*�57���G2Ú+5647�e�FCD�ÊÜ



!"#$%$& !"#$%&'"$(  '()*+ + + + + + + + + + !"#$%&'()*+,-./01234564789:;<= 
Examination of highquality Japanese open font as Information Infrastructure 

 
113 

8ôô2�(YCk°!"E«uo4Ö2�2008dR§ 
ÖÈ�È4�'´8�Ù�l*#[  IT ��u±+Dk[¦Þ�kd'()!"#$*%&'£;5647
�'(()D;l'±ÏG±ÿ;§ 
 
�H@���>?=@��3��+

+

�HG+ ���>?=@�������q���3��+

 
OSS*#[´'û8ÄD*��£Linux OS �¹û*OSS*ÄD*%&'£;OS[¦;§̀ *#[�Linux
�Æ�ó733²�:;°*��Ï}Õ2+��ÕÏ47*��ITU8./05647�²�:;}2Í ¢

g8+D§(G(�./05647*¶»8 #w£º�7±GG;Y��ïØ9r±Cs[Gn+,-£5ô

25647±¤¥(£D'DÏBý�þÿ)DY§Linux£ò*OSSª«×[./0�3ô�¶»:;°8´�
P!8./05647Bý±])û;§²³[¦;±�Windows+Mac OS X8i4�Úm·)D;5647
 �`·N·s7(YOS×[(G²�[é�ê£;OSv*ºÔ2 ²��W8�:;ãLK�'£;§ 
5ô2£./05647'() �2000N 11|8Í¶m·Y��ClCR5647±¦Þ�2003N8 .
/0*LinuxÆö�7ô&Õ2m�4*\�:ì)8\·m·)DY§(G( 2003N 6| 15.8ïØ��*
Bý±tÞ×c:·�5647§�ÄD*³´8�Ò)D;§��5647 �¶»²Å85ô25647'�

Åm·)DY 32 �37*&37?33I5647Cð�5647R�Ø'()�i�±ÿ��7qÈ4E(Y
TT 5647[¦;§(G(�Ø'£ÒYð�5647 �C�R.¿-�¡ÆÇÈ4��¡ CÓ¥*.¿-�
¡ ÆÇÈ4/�R'C�RÖÈ3i4ó±1980NB8µP§�(YO�-,�.¿�TB@ 32�375647
C¦ë��¼�[§-(Y´*[¦;l'±»�(Y§/Bý±./*ÓKL[�2�ï���8�²:;G�

G*:® ])D£D§9r#*ñ®Iç�8HÞ�2003N 9| 29.8 �32�37C¦ë*ïØ�²�(
Y5647*§��Í¶�./�“ÊÈ*��”*´'8��;§�'DÏJÈ±[Y´**���8 �V¨�:
+ïØ²�*CÊ�¢�Ø²�8YÈ(Y./�±'�m·)DY§��5647§�# ,ïØ���(�J

È8PÐ:;´**�-A£5647±¯(D�'DÏ���1Y¢£û£ÒYY�¶»D~�÷ø[é£D�

'DÏl'[2003N10|21.8ÄD³´� �(Y§CËRR 
l·8HÞ�OSSª«[-A8Ø�[é;./05647±£û£Ò)(XÒYY��6¡./05647.
/*Dé±Ä»'£ÒY§ 

IPAC2003N²Å !"z{|}Ò�«_�2004N 1|5.HÞ,¿K<LM!"z{78~�±�6�¢
+R[´���5647Bý  IPA[� :;�1234�57���Ä�%&¬Ò��*¾ép'£;./
0ª«¬�#5'(Y�57�¨�*��¶»8¹w£äå�)ÿ;'4�(Y§ÕÖ*./0ª«[*�5

7�¨���¶»8©E;./0uh�X*���¼�*sS8./05647 �ú[¦;'DÏ�Å*´'�

2003N 11| 28.8./05647�st7£CË©R'DÏæ[./(Y§2003N 12| 18.�IPA±jïØ
�S$:;+,-£./056475Xë±¤¥(Y§l*5647  IPA5647CVer.001R'm·�JIS X 
0208:1997Ò�*TT5647[¦;§ 

IPA5647CVer.001R �IPA±� (Y�1234�57���Ä�%&¬Ò��[¶»m·Y�57
�¨�8P¥:;æ[*�./�KÒY§¸°8 IPA5647CVer.001R*²���ðm· IPA5647�P
¥(Y�57�¨� �GRASS�Knoppix�OpenPrinting*3�[¦ÒY§2008N8|Ó¥�3�*ÏCKnoppix
CËÇR�OpenPrintingCË8R*2�±Í¶m·)D;§ 
 
�HN+ ���>?=@�����������3��+

 
IPA5647CVer.001R±Í¶m·)*C�JIS X 0213{2004±«Èm·Y§IPA5647�¾Î«¬Ò�
':;Y��2006N11|30.8 IPA5647CVer.001RG:�JIS X 0213{20048VW:;÷©*�ëÇ
(©H���X±�KÏ�IPA5647*w¦�89:;./�©l£D�l·� IPA5647CVer.002R'
(Y§(G(�IPA5647CVer.002R8nD) �Ver.001*°*YÈÝ£²��W[ £û�5647*-
A£Ä�'��¶»*78'DÏÆ_jë[*Ä��ÊÂ(Yª«�Þ�ÌÛ:Y����;L�<=:;5�

2Í8�G·Y§ 
Ê;[���5647¶»*ÄD±§¨(Y*C�OSSº|Õ}õö[-A8Ø�ðÄ£Bâ5647¶»CË

;R±Kz·)D;§2004 N6|21.8Í¶m·Y�m^£�5647�[¦;§ 



!"#$%$& !"#$%&'"$(  '()*+ + + + + + + + + + !"#$%&'()*+,-./01234564789:;<= 
Examination of highquality Japanese open font as Information Infrastructure 

 
114 

m^£�5647 ��©wxª?���©�_[��¶»m·Yª?�5647�37C��ÄDò> 

1990 N 4 |G: 1992 N 3 |X[R�²�()-DÝ8¥¾m·Y5647'�«¤*0Ç-A£&37?
335647�÷�èz¢Y./0 TT5647[¦;§5647*-D¥¾ ��*¬+*HÏ£�,��
Ú®ôÍn8HÒ)÷�èz¢;l'[KÏ´*[¦;C?#:�1995R±����¯*G2Ú[¦;Y��-
D¥¾m·Y�æ J()°(û £û�OSSª«8Windows+Macª«'P!*ðñ�8ÊÂ(Y-A£
5647±'(m·)D;' �ÿ£DÐÑ±gD)DY§ 
l*HÏ£#[�2007N10|1.�JIS X 0213:20048Ò�(Y IPA5647CVer.002R�HÞ¹û*�
2Ç*Ä���8:;Y���ÊÜØ�#ßE IPA5647²��WV¨X�CËQR�È��IPA*WebÌÈ7H
Þ./�¶µ(�Í¶Ö2±>\ò[3ä*�412��Å²(Y§ 

 
�H +̂ ���>?=@���������3����3� +

 
IPA5647CVer.002R�ôô2�:;8¦YÞ�Y:·Y²�8YÈ:;*[ £û�îû¹û*�2Ç8
²���W:;Y�*qÈo4��¬È:;l'±üý[¦ÒY§ 

IPA �qÈo4��ÈÉ:;8¦YÞå6*3�8³Ð(Y§ 
CËRÊÜØ�#8'Ò)*�ÆÙÖÚº4õ4G[*5647Ø�8V()¾w*-AQ�Ë):;§ 
CôR�MØ�8©D)�0Ç��i�-A8:;§ 
CRR'(:; IPA5647*./ -A8Kÿ;±��M±0Ç+�i(Y´¥5647*./§Y�©l
£Ï§ 
<=*:é�IPA5647*qÈo4� SIL Open Font LicenseCOFLRCËuR�)2�':;±�´¥5�
,-5647*¾# Fð':;;��'ÒY§-A��¾wYtÞp��Gn«¤*5647)4*qÈo4

�±øn5ÚÈÚ¨4)3�+Ì2i²�*F�ð'DÒYÆÙÖÚØ�Û$*µ¶m�·t(Y§̧ (�OFL
*"Reserved Font Name"89:;�? ¹t(�´¥5647*¾# Fð'(Y§./0*û*12345
647'DÏ�ÏÈ4�Xé�C.*5647pq'�E�÷ø(nn�IPA5647*,-�SnY�[¦;§
´¥5647¾#*}2Ív*VW �¶»#ßEqÈo4���¯'(:;l'8HÞVW:;l'8(Y§ 
 
¡H���>?=@��3¢c+

 
IPA5647CVer.002Rôô2�Ö8�ÊÜ�2Ç'LinuxÆö�7ô&Õ2ÖG:ÀY�å�X'�;§ 
 
¡HG+ £¤¥;¦§¨3©ª+

 
IPA8H;'�IPA5647CVer.002R�ôô2
�Ö 2008N 8|IX[8 1839MG:*�4~2
7:é�À)D;§�Ë8 IPA5647*�412
��2Ç*Ø�æ�'Ø�:;OS��:§Ø�æ
�'() �M�2Ç±¹û�Ø�OS Windows
C52.9ºR'Ê:¹û�ÝD[§{ OSC21.9ºR�
LinuxC11.3%R'£Ò)D;§ 
-AÊË;Û[¦±ÒY331�*Ðâ*#199�
C60%R  IPA5647'(8V:;[»'ó1ô
õö*+D56478V:;3q���[¦ÒY§

OSS +?Ú@3q37562nª«[Ø�ðÄ£
ðñ�*+D5647±ÕX[¼GÒYY�¢g8¦Þ±YD'DÏ[ ±¹û�ÍÝ~9[-*+D5647

�'(Iy{:;l'���:;Ðâ´¹{â:·Y§ 
Ê;�62�C18ºR*ú��¼�±5¢:·)©Þ�¸½�©b:;'�ËF5647*iô¨2m�4X±
ú�C20�R�ôFqÈo4�8V:;ú�C13�R�RFIPA5647*ÆÇÈ48V:;ºÏ47C12�R�
©FIPA5647**�412�ª«+45;Lv*'�C11�R�ÇFi�"*C3�R�8F����×*B
ýC3�R[¦ÒY§ 

 

«�¬�®¯°±q²³´µ�+ +
«�12¶D·¸ UV�®¯°±

q²³´µ�+

@  � CºR  @  � CºR 
�M 1504 81.8%  Linux 208 11.3% 
~� 151 8.2%  UNIX 13 0.7% 
��¶»~9 19 1.0%  MacOS 120 6.5% 
�ð~9 66 3.6%  Windows 973 52.9% 
¾ÍV 5 0.3%  `*þ 18 1.0% 
`*þ 19 1.0%  §{OS 402 21.9% 
Ù;¿ 75 4.1%  Ù;¿ 105 5.7% 

¹G+ ���>?=@3«�¬0·¸«�UV+



!"#$%$& !"#$%&'"$(  '()*+ + + + + + + + + + !"#$%&'()*+,-./01234564789:;<= 
Examination of highquality Japanese open font as Information Infrastructure 

 
115 

¡HN+ º»¼½¾¿ÀÁ@ÂÃt;Ä§¨3©ª+

 
2008N8|Ó¥�./*LinuxÆö�7ô&Õ2m�4*ÏC�Turbolinux'VMKNOPPIX�OpenSolaris�

SUSE Linux Enterprise�OpenSuse± IPA5647*BÒi4�Ú�KÒ)©Þ�þ*Æö�7ô&Õ2m�
4´BÒi4�Ú*<=87Ò)D;§ 

IPA5647�OS8BÒi4�Ú:;l' �Á,[Ø�:;�2Ç[ £û�È4Ö2237�Ã()!
"�ç¼:;¦:¶;�2Ç8'Ò)*��ÕÏ47*�����*sS'DÏÐÑ[wÇwé£ÐÑ�øn§

0Æö�7ô&Õ2m�48'Ò)´�þ*OS+Æö�7ô&Õ2m�4'*�¼�ÀS[é;l' �-Æ
ö�7ô&Õ2m�4*�����ß×'£;§ 
(G(�Ê;[ IPA5647*ÓqÈo4�[ BÒi4�Ú[é£D'DÏDûnG*Æö�7ô&Õ2Ö
G:*Ðâ´ÁG·Y§i4�Úïôm2'()�ôFË[ÂC(YOSI*�È�ÏE)D;l'±°''£Ò
)D;Y��OSI�È*qÈo4�[ £D IPA5647 fg[é£D'DÏâI[¦;§ 
XY�Ó¥�ÊÜØ�#ßEÃÄÅ5647²��WV¨X� ./0*�[¦;±�À0qÈo4�*}2

Í´wéD§l· �LinuxÆö�7ô&Õ2Ö*¹û±=Æ�/��':;ë§[¦;Y��i4�Ú*¢�
�Ç´À0[Kz·;'DÏl'8�ú:;§ÊÜ�2Ç[¦·½�./05647�*�412�:;'DÏ

l' �./0²�#[¦;'I½(./0qÈo4�*�[+©[¦;'4�()DY±�ÕÖ À0qÈo

4�v*VW�<=:;ùú±¦;§ 
 
ÅHÆÇ+

+

./05647*!"#$%&'()*�ú�' IPA 5647CVer.002R*ÊÜÍ¶Ö*�å�¤Xÿ�Õ
Ö*./012345647*��8©E;üý�¬{:;§ 
!"#$%&'()./05647�Øÿ;°8�ú£ïÈ47  2�[¦;§1�Ì �!"ç¼��Sø
:;l'[¦Þ�`*Y�8 º4ÔÕ2Ö×[ãÏ��*ÈÉ[¦;BÒ«¬'()*%!E��çè8Ò�

(Y�æ'��º2��÷ø:;l'[¦;§2�Ì �OSS+?Ú@OSª«[��8.¬�:;ùú±¼D
HÏ8������+�;l'[¦;§l·:2� �3q37562n*ÆÇÈ4'()9�:·;¿Q£§
¨'Ú2Ú'()¢»Ý£�Ð¢¯��:l'±òó[é;§ 
l·X[*./056478 �l*HÏ£!"#$%&'£;./05647±¤¥()D£GÒY§,Ò

)�./012345647'DÏÎY£�ÏÈ4*¤¥�îûÍ¶(�1234£ª«[+gÝ8Ï4õ�4

��:;l'±û*!"#$%&'()í$[¦;'Êÿ;§ 
å68./012345647*��8©E;ÈëÝ£üý��:§ 
 
ÅHG+ >?=@È=ÉÊ=ÁËÌ3ÍÎ+

 
3 ×[ËìYHÏ8�5647�!"#$%&'()¾¿m¢;Y�8 �Ï4õ�4�£(8./(gE;
l' [é£D§5647*Ï4õ�4��ò*HÏ8KÏG±�Íµ�*+D12345647*õ2?[¦

;§ 
G£Ï4õ�4�úÁ'()CËR1234�ÙÕ2Ú'()*5647*.¬�CôR«¬*0È±×c:·

;§ 
CËR1234�ÙÕ2Ú'()*5647*.¬ 
vË8�(Y#Þ�5647 1234I�2�õó@æ*Ë�ÙÕ2Ú'()~Ä()©Þ�564756

2?37'DÏ1234£¹!8HÞ�þ*�ÙÕ2Ú'*.¬�tÒ)D;§(G(�¸°8 564756

2?37*¹!8 ¹{*��Ã��ÊË:;Featureõ2hÚ±¤¥()©Þ�./0*��z{8©D)0
OS +0�3ô±ò*õ2hÚ�²�:;G±Cs8ÈÉm·)©:�`*Y�?Ú@3q37562n�°
''(Y./056478 �¥Ý£FÈè±¤¥()D;§ 
l· �5647562?37-ë±Æk~��Gë'()§Èm·)©Þ�Û8./0ª«8ÛE(Yz{

;L�ÈÉ8562?37E()D;zE[ £DY��5647¶»³´�3ô¶»³´��*4�[²�:

;Featureõ2hÚ�÷�p�[(XÒ)D;l'8�ú:;§ 
ÕÖ�5647³±FÈè8VW:;l'´�ú[¦;±�./0ª«8ùú£Featureõ2hÚ!"*µ$
��8:;l'[�0;´*¶»º�7�É::l'±òó[é;§ 



!"#$%$& !"#$%&'"$(  '()*+ + + + + + + + + + !"#$%&'()*+,-./01234564789:;<= 
Examination of highquality Japanese open font as Information Infrastructure 

 
116 

CôR«¬*0È 
3.2 [ËìYHÏ8��º2�*«¬ �k*Yd£ò'ô4ó()X±�Ç(±¦ÞÏ;§./01234
5647±!"#$%&'()i68Î(D«¬v*VW�KD�5647Ï2�2*�Ê'£;¸ñ�KÏl

' �Íµ�*+D5647'()�ú£í$[¦;§ 
P!85647562?378nD)´�ÊöÝ8ÇE±�lÞÀ;§«¤*5647�0Ë(YÞ�º4i

27(YÞ:;l'�°'8()©ûl'[�./012345647*Ag��Snl'±[é;§ 
Ì"*õ2?'()�Unicode [«¬Em·Y Ideographic Variation Sequence CIVSR' Ideographic 

Variation DatabaseCIVDRCô�Rv*VW±¦;§ 
Unicode� ¯�':;��º2�«¬[ �Ën*��8Ën*9$£:!�Ë)(���*ÈëÝ£�æ
�«¬)8X'�;×[Ën*Ó��æ��()D;§l*Ó��æ £�:«äÝ£í$ £û�¹C«Ò8

dÒY�æ*ò·�56478¸ñ()´Bý£D±�5647*Ï�}Ín'() Ë56478 Ën*�

�º2�8Ë�æ(G$Þ²):·£Dl'G:��ÿ�MÿQ8¹ûâ:·;P¯��[¦;±ê£;�æ[

��(YD'DÏú�8 +©Wÿ:·£D'DÏBý±¦ÒY§ 
IVS' IVD*¸ñ8HÞ�¹û*�æ�ùú':;-Bë£ò*}2ÍvVW:;l'±ðÄ'£;§ 
 
ÅHN+ ÏÐÑ�j0klÒÓ~;ÔÕ=Ö]+

 
./012345647�Ø�:;l'8HÞ�ê£;OS>�ê£;Æö�7ô&Õ2m�4>*uhÏÆ
ö�ç¼8©D)�PÊ*��ÕÏ47±ê£Ò)âÿ)(XÏ'DÏ�����Bý�IM:;§¹û*M±

12345647�²Ïl'[�m:8Ø�±�8m·�HÞ$$8Ø�m·;'DÏ237�2óì��±Í

û§,Ò)�ÕÖ./012345647*Ø���8:;l'±�./0ª«8©E;!"#$%&*¬'

DÏÐÑ[�ú[¦;§ 
XY�OSS� ¯�':;�57�¨�*��È¡)2m�4*�88©D)�./012345647�#
5'(Y1234£!"ç¼*q±ùú[¦;§ 
12345647��ê£;ª«*¹{*�2Ç±²�:;l'[¸�Ý£Bý±Î]m·�56478Bý

±¦;*G�OS 8Bý±¦;*G��3ô8Bý±¦;*G£ò*5ö2�i3ó~Ä±Íé$*Ý£��¶
»v'n£±;§m:8�«¬+ÆÇÈ4£ò*�2Ç}2Í*çN+�5647+`*9W��89:;íÅ

*µ$��8:;l'[�Î(D��¶»úÁ�¥�]:l'±òó[é;§ 
ÆkGH*�57�¨���8©D)�./*k°stu�ß×m¢;Y�8 �./0ª«'DÏ23ó�

DCiûtÞtûl'±�ú[¦;§ 
+

ÅH +̂ ËÌ×Ø+

 
CËR5647¶»ª« 
5647 +g(YÏ4õ�4��ùú':;§O�5647 &Ù2�'()5647Ï2�2±+g()

Ï4õ�4�()D;±�Û8./05647 ��{±#w£Y��Ï4õ�4��¶»+g8 ¹w£;R

u'º�7±ùú[¦;§�57�¨���*ð¾*Y�8 �./05647ª«*+¸±ùº'm·;#�

l·X[*HÏ80Ç*ùú8W¯)./:;HÏ£;L[ £û�OSS'P!*æ�[Ï*ÐÝ85647¶
»�+g[é;º|Õ}õö*ð¾±9�:·;§ 
./05647¶»ª«'()�O�5647Ï2�2 +�£5647¶»G2Ú'-Æ¸8,-8�X(

Y-Æ}�*¶»ª«�²�()©Þ�Ê;5ô2[7ýðÄ£5647¶»G2Ú ./05647�$*Ý

8¶»:;8 ~Ä±+©[£D�'DÏBý±¦;§ 
IPA[ �12345647*+g¶»8¦YÞOSS*5647G2ÚCôËR*8��<=(Y±�./05
647�Ñç:;8Y�*~Ä�1Y()©:�:é'(),-8 IPA¸812345647*¶»ª«�¬
(�`*ª«�'(:;l''(Y§ 
ÕÖ�IPA¸8�X(Y¶»ª«�123485647¶»#±Ø�[é;HÏ8È4Ö2237×8¶Ò(�
m:8�§{*5647¶»#±©ª¶»�KÏl'�°''(Y¶»ýL*s¿±ùú'®z·;§ 
CôR12345647¶»º|Õ}õö*ð¾ 
+,-£./05647�+g¶»:;ª«�¬:;''´8�OSSýL�H7(�5647¶»��#+
R4*ô4�¨4Ù4£ò*56479W��¶»#*ð¾���78�KÏ§ 



!"#$%$& !"#$%&'"$(  '()*+ + + + + + + + + + !"#$%&'()*+,-./01234564789:;<= 
Examination of highquality Japanese open font as Information Infrastructure 

 
117 

O�5647 ,-÷ø*Y��Y:·YÆÇÈ�2'��#8HÞ°ÝÉÊ÷ø+~Ä´[*Ï4õ�4�

*¡����ÓN()éY§O�56478�ú£úÁ �þ*5647'*°Ý÷�E+5647�fg:;

ª«8èz¢Y�2Ç&ôõö*X98¦;§ 
12345647 �O�56478�é¼z;Y�8¤¥:;*[ £û�!"#$%&'£;./0��

�'(:;''´8�./0��*)2�'£;��*+¢+È¡)2m�4�885):;ë§�Xûl'8

ÐÉ±¦;§ 
,Ò)�12345647�+g¶»:;ª«�'(:;''´8�5647�÷ø+g:;º|Õ}õö�

ð¾(�!"�µ$[é;ª«�Þ±�ú[¦;§l*º|Õ}õö8 �5647¶»��#FE[£û��

�ÆÇÈ4�KÏÆÇÈ�2���*�æÉÊ�4�:;}~á�5647¶»ª«��X:;��#����

�89W:;��#£òê£ÒYíÅ�¡$:;Ï4i2�D�:;l'[�./05647*¦;ìéÔ*¸

Ó�ÌÛ:§12345647¶»º|Õ}õö8H;íÅ*ç¨8HÞ�5647*�£:./0²��K

Ï¦:¶;�57�¨�*$*Ý¶»�� :;§ 
CRR12345647�2Çº|Õ}õö*Ä�E 
./8©D)�5647*È4�72Ú;L+5647*º���£ò564789:;!"�12348ç

¼:;Y�*º|Õ}õö ¤¥()D£D§ 
5647�� �1234�Ö4*2�£5647562?37åì �5647Ï2�2¸�[*ó12Í

�£!"G£{*5647895�øn�M*Í¶!"(G£GÒY§Ën*úú'() �5647¶» ²

�OS+²�ÌÝ£ò5647*��*}2Í8èz¢)Kz·)D;Y�µ$:ìé!"±££GÒYl'±
�c:·;§ 
./0123456478nD)��2Çº|Õ}õö'DÏq[!"�ç¼:;l'8HÞ�OSSÄD8©
E;5647Ä� ´Cö�ÊÜØ�#8'Ò)´ÐÉ*¦;q'£Þ�Ø��88´n£±;§ 
ÕÖ�12345647�2Çº|Õ}õö* Web ÌÈ7�¿C×c�û[´º|Õ}õöv*�±±ðÄ
£æ[!"ç¼�KÏq*'(�KÏl'±�X(D§ 
 
ÙHÚ0K+

+

/á8HÞ�./05647± OSS � ¯�':;�57�¨���8©D)�ú£1234�ÙÕ2Ú[
¦Þ!"#$%&[¦;l'±Cs'£ÒY§ 
Æ_ª«*ÇE'()OSS*45£:�8./<=±OSS�78(µ�Y²ê�âYqè�1234£./
05647±£GÒYY� OSS 8©E;./0ª«¬8¦YÒ)./05647±�7Ú23ó'£Ò)D
Y§l*Bý�IJ:;Y�8 IPA  IPA5647�Í¶(Y§IPA5647 �OSS+?Ú@OSª«[-
A8Ø�ðÄ£5647'()45( ¯�)D;§ 
/á[ �ÕÖ*��'Æ_ª«*ÇE8VW(�./*È¡)2m�4�±²m¢;Y�*Íµ5647'

()*./012345647'DÏÎY£�ÏÈ4*üý�'�(Y§./012345647±�!"ç¼

��Sø:;'DÏ§¨'�������+�;Y�*Ú2Ú�Þ�KÏY�*~Ä�ønl'[�¢»Ý£�

Ð¢¯8n£±;l'�òó:;§ 
ÕÖ �̧ ÕÓ'()¦cY IPA56478V()�/á['�(Y./012345647*üý�%8Æ
ÇÈ4(Y~Ä¸ñ�©l£D�`*:é�5ö2�i3ó:;l'[�ÏQBý*Î]�ÆÇÈ4*Ç(�©

l£Ò)Dû§ 
`()�·ò��4[*./012345647*45ÐÑ*èÔ+12345647º|Õ}õöG:»$

m·;!"*n£±Þ�èÔ:;l'[�¸Æ_'./012345647*9r�C:G8:;§Û8�12

345647¶»º|Õ}õö8©D)ñ®m·;./0ª«89:;!"ç¼±�./05647*�£:

./0²��KÏ¦:¶;�57�¨�*$*Ý¶»�� :;~_'£;l'�òó:;''´8�./05

647*¦;ìéÔ8nD)'�:;l'±ÕÖ*üý[¦;§ 
XY�IPA5647±OSI�È�°''(YqÈo4�æ��t;Y�8�ÎY8./012345647q
Èo4��dÈ()D;§l*qÈo4� �DXX[*�57�¨�+5647*qÈo4�' ê£;,-

*íÝî�ef�ønY��`*¸½8nD)´»�:;ÖÈ[¦;§ 
 
+

+



!"#$%$& !"#$%&'"$(  '()*+ + + + + + + + + + !"#$%&'()*+,-./01234564789:;<= 
Examination of highquality Japanese open font as Information Infrastructure 

 
118 

ÛÜ+

/á×Ø8¦YÞ�!"z{|}~�@ 1234�57�¨�Io4Ö2@ ?BUÊo4Ö2·8!"*Ù'

(©H�Ú�£ºÏ47�DYFéX(Y§ll8Ê()[»*Ð�Û(×cX:§ 
 
ÝÞß+

CËR/á[�D;564789W(Y�0*ÈÉ�JIS X 0208«¬)C./«¬«_C1997R ÜJIS X 0208{
1997 ;&375�Q&37*ôiÈ7!"ç¼�%!E��çè«¬ÝR�©H��ì���ë�Ck0
vñ_C2000R��ì���ë��� 
Þhttp://www.mext.go.jp/b_menu/shingi/12/kokugo/toushin/001218.htmß�´'8å68¬{:;§ 
I�ë{væ��*væ�Ó'()*æÐ8nD)*ÎFÝno§ 
IXë{�ë*ÈëE8°(�ó�Ý£ÛÜ'£Ò)Ó·;ÊÈ*�ÖÈÚ*ër±Xë§àXIáXIâ

XIKXIÏX8±ÿ�TU��8©E;C¦ë�®m3óë�iâXë���XëQ±�²:;§ÖÈ3

5�È�§ 
I�æ{�ë�ýXé�T��n´��£ò8HÒ)¸°8væ'()�Ó(Y´*§Ên*�ë8 ¼{

*ÈëÝGnðóÝ£�æ±¤¥:;§Ên*�ë8nD)*�æ*ê£Þ ÆÇÈ4*÷[¦;§ 
I¹C CunificationR{¦;��*§{*�ë�S�¢8�̀ ·:8PÊ*%!���)ÿ;l'§¹C

*«ã�¹C«Ò'DÏ§ 
IÓ��æ{«¬)��;8¦YÒ)ÈëÝ£�æ8HÒ)TU:;ùú±¦Þ�̀ *°8²�m·;�æ§

/ö �¹C«Ò8HÞ�*�æ8�é¼ÿ:·;l'�°''()D;§ 
CôROpensource.org�Open Source Initiative{http://opensource.org/ 
CRReJapanef{http://www.kantei.go.jp/jp/singi/it2/index.html 
C©R¥¾56478nD) ä?åæÜ5647çèÊèp0Ý*¥¾56478nD)*ÊË��Ê8(Y{

http://www.jagat.or.jp/story_memo_view.asp?storyID=1476 
CÇRJIS X 0213:2004*0i¸½ £¤��UC2004R�JIS��º2��*0i8nD)���é{

http://www.meti.go.jp/kohosys/press/0004964/0/040220jis.pdf 
C8RISO/IEC 10646 – UCS{http://std.dkuug.dk/jtc1/sc2/wg2/ 
C;RUnicode,Inc.{http://www.unicode.org/ 
CQR�%�ë*ÛP¸½ �./ÖÈï�q5ö«_C2003R��EV8�ú�X��']�{

http://www.typo.or.jp/info/morals/require.html+CîRíÝî���¡C2008R�ÖÈ35�È�*S
r*¦Þ;89:;.w���{http://www.iip.or.jp/summary/pdf/detail07j/19_05.pdf±¦;§ 

CuRNITSTC8nD) �å6��Ê8(Y§ 
*È�ºn����Û_Æ�jk!"��BÒE��@�_«¨CªêR�{

http://www.dynacw.co.jp/img/license/Articles/CITSTC_Artc.htmß 
�#kÎ��º2�«¬ GB18030�{http://www.dynacw.co.jp/license/gb18030/#Windows 

CË�RARPHIC PUBLIC LICENSE{http://ftp.gnu.org/nongnu/chinesefontstruetype/LICENSE 
CËËR�Unicode Font Guide For Free/Libre Open Source Operating Systems���Ê8(Y{

http://www.unifont.org/fontguide/ 
CËôRGPLqÈo4�8nD) ��GNU ÊÜÍëØ��WV¨XCGNU General Public LicenseR�±Í

¶m·)D;{http://www.gnu.org/licenses/licenses.ja.html 
CËRR��564789:;ÊW*£ç å6��Ê(Y§ 

I5ô2*56478ïØ��*Bý±ânG;@ ì6|27.8XÊíLinuxÆö�7ô&Õ2Ö: 
VW8¼Â{http://itpro.nikkeibp.co.jp/free/LIN/NEWS/20030624/1/?ST=oss 
I5647¼�§-Bý*äå8HÞ���5647§�ÄD³´{

http://opentechpress.jp/news/03/10/22/022214.shtml 
I��5647-�#¨8{http://slashdot.jp/article.pl?sid=03/10/22/0811250 
Iî6�¾  32 �37&37?335647*¼�§-8nD){
http://wiki.fdiary.net/font/?stolenbitmap 
I��5647§�ÄD³´*©(:¢{http://www.on.cs.keio.ac.jp/~yasu/jp_fonts.html 

CË©RIPAÍïI7£Êð{http://www.ipa.go.jp/about/kobo/tender20031128/ 
CËÇRKnoppix{http://www.alpha.co.jp/biz/rdg/acknoppix/ 



!"#$%$& !"#$%&'"$(  '()*+ + + + + + + + + + !"#$%&'()*+,-./01234564789:;<= 
Examination of highquality Japanese open font as Information Infrastructure 

 
119 

CË8ROpenPrinting{http://lx1.avasys.jp/OpenPrintingProject/ 
CË;R���5647�*Bâ5647'()¶»#*�m^£�5647�±Í¶{

http://www.forest.impress.co.jp/article/2004/06/21/sazanami.html 
CËQRÊÜØ�#ßE IPA5647²��WV¨X{http://ossipedia.ipa.go.jp/ipafont/ 
CËuRSIL Open Font License {http://scripts.sil.org/cms/scripts/page.php?site_id=nrsi&id=OFL 
Cô�RUnicode Home Page{Ideographic Variation Database{

http://www.unicode.org/ivd/#reviewinstructions 
CôËROSS*5647G2Ú8 FontForge�TTX/Font Tools±¦;§ 
 
Ýàá*âß+

Oñ^òó@ ô@ õKLöM÷_øSùùùú�@jæûüêøfýýýú�ùú'iÇ2Úøea`@ þKqa`_ñKÿ@ K÷_@ qa`@ !K"KKñú�

#aqq$%&&òñr`ÿ'Mñ(&)ñ``*Kñ`&òKqa`_ñK'aqöÿ+@

º»,Ê�¼½-CfýýSR��2�õó@æ'DÏÊÿ;�Ü&Ù2�I�2�õó@æÝ$.P�$$f/0/ý@

þKñÿ^oo@1'@!Kÿ_*^÷@ó@J^ö@!'@þÿKñp@CfýýýR@2P`o^(÷@õrÿ`o%@ea`@3M*`ñ@M)@dM_rÿKñ^qL4@d^q@3ñ@CE�Á

5æêCfýý6RÜÆÇÈ4IÚ2Ú@ �ÙÕ2ÚE��2Ý�7£¤R@

ÀÁA°Cfýý/R�1234�2�I�q*Ènm57�ÜcbNô1ô@eOþ]bs8s91@õO:NO;Ýýù6!�$$'t0S<@

×�=Êøfýýfú���5647-D¥¾Ì2i>äJQ9O>*�X00��º2�*?÷��eÿ;ÝÞB��z{*

'��Ü���'!"z{��ÝbM't@�$$'@60St@@

DE/@øfýý/ú�=>*ÍÝ÷ø8©E;sôôEÒ!'./pq8©E;ÊÔ�ÜcbNô1ô@eOþ]bs8s91@õO:NO;Ýý

ù6!�33'S/0t<@

ßà×Cfýý<RÜ=�Xë@ `*��'²D;Ý°�]aÆ@

k¦ABøSùùùúÜ1234I�2�õó@æefÝ*ÈC�4�Æ@

k¦AB@CfýýtR�237�2ó×8�Xm·;«Í*q�Ü237�2óÆ_*íÅ£�Ý�bee]a�$$D<0Sf6@

øîúk°!"E«uo4Ö2Cfýý<RÜ�Ù�!"ERï27'@1234�2��57���Dßfýý<Ý@

øîúk°!"E«uo4Ö2CfýýEKRÜ�Ù�!"ERï27@ fýýE@ #kÝ�$$'@Dt0D/@

øîúk°!"E«uo4Ö2CfýýEFRÜ�Ù�!"ERï27@ fýýE@ JkÝ@

øîúk°!"E«uo4Ö2CfýýEòRÜ�Ù�!"ERï27@ fýýE@ ÖÈÝ@

øîúk°!"E«uo4Ö2CfýýE_RÜ�Ù�!"ERï27@ fýýE@ È4�Ý@

ßijG"CfýýtR�5647*!"'Ó¥�í;�Ü5647*HãÝø�úI.º|Õ}~2m�4Í�$$'@St@

J'@ôKpKörñKCSùE/R�drÿq^0ÿK÷(rK(`@þaKñKòq`ñ@ô`qo@]K÷_ÿ^÷(@̂ ÷@eQP�eõsb@3ñMJ`òq@SùE/ó@ô$ñ^÷(`ñ0:`ñÿK(@

��7øfýýDú�1234�2��57���øsôôú»µv*òó�Ü!"z{Ý@CÆR!"z{x_�@6/K©!

$$'6SE06fý@

�xíæ�LMNøfýý6ú@���Á�8%�û��z{�Ü!"z{x_��"*Ý:Mÿ'fýý6�bM'<E�$$'@<t0Dý@

�×OPøfýý6ú�1234�2��Q;2�ï®ñ'íÝî�<dv*�R�

#aqq$%&&***'qMpr(^pM÷'J$&(^pM÷oa^&ftfqMproLrf'$_)+�Û�Sbs'ftf�$$'SD0fE@

./ÖÈï�q5ö«_CfýýtR���*íÝî�ï89:;TUÅ�

#aqq$%&&***'qL$M'Mñ'J$&^÷)M&öMñKÿo&VWK'aqöÿ+@

bNþeCfýýùR��0�ô3��#aqq$%&&ÿK÷(ñ^_'÷^òq'(M'J$&J$&+@

ßæX=CfýýtR���º2�'��o37�Ü5647*HãÝ@ø�úI.º|Õ}~2m�4�$$'@fEý0tSS@

ßæX=øfýý6ú�YNô@Z@ýfSt *0i ���º2�8ò�£Ùö�´Y::G�Ü��*à�&37*[Ý�

#aqq$%&&***'*Kqòa'^ö$ñ`oo'òM'J$&^÷q`ñ÷`q&***&òMÿrö÷&M(KqK&+@

xy\Cfýý6R�k°!"#$<d�ÜÆ_!"x�4�h3óÝ�©wx]a_�$$'SSD0SSù@

cÁO]^CSùDtRÜ./�*ÆÇÈ4Ý_å@

T?`Cfýý/R�!"<d"*ÅBS©89:;'��£¤��U'!"���#58��Ü./Æ_!"x_x

_aÝýSùKS!�$$'6<0</@

?BUÊCfýýDR�1234�2��57���Io4Ö2*¬¿ø1234�2�Ò!ú�Ü!"z{ÝCÆR!"

z{x_�:Mÿ'6/ó@bM'<øfýýDý<S<ú@$$'@<6ý0<6f@

?#b@�cyÀd�·efg�ª?ÀÊøSùù<ú��,è¾8H;���~Ú745647*�¾�Ü!"z{x

_®�aÝ:Mÿ'tD�bM'ù@�$$'@fSff0fStS@@

�xhÊ��xÁhCSùùùRÜ��º2�*Þ%Ý�©uvwx]a{@


