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1 European Market
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3 Whale Show
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5 Soccer Action
6 Green Leaves
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âãu9 A��C|H�G(DSIS)9Å5«�|H�G43 5¼'Å3X%
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S�� �ðF¾E 3#(3H) 
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-��� � 
Sprinkling , Bronze��T%!����T�'�d-mno�oT�-i 
Sprinkling�����$��' ¡]. 
Sprinkling%Bronze%Whale ShowST�o$¢£.e,$¤i 
Sprinkling�¥¦§�¨E©dTª�«¬/6­®'-. 
Bronze�¯°±²%Sprinkling�¥$�'�o$®'-. 
Sprinkling�7-9Mbit/s)�¥$©³D. 
Sprinkling�´µT¶·B CRT /6¸i 
Bronze�°�±²��o$¢£6'Pi 
¹c%����¯°�º»%¼h³dT�o$¢£6¡)i 
#½R¾�¯°%¯°�¿��
�"%¹c$Àhi 

Ád Ád��diÂ¢%�'
��ÃÄ�Å£iÂ¢T%ÆÇ�Á´!�¡ÈÉÊË�

'/6mno�o$ÌÍhÎi 
� �Ã"�=�7Mbit/s�Whale Show¡ Soccer���o$ÏÐ© 
Green Leaves ,Whale Show�Ád$ 7Mbit/s , 9Mbit/sSÑÒÓ 

¹c ¹¡Ô�Õ���-i­�%Ö�±�×�Øi­���ÙÚTÀhi 
¹c-ÛØ±�Ü¢�¤iÝÞT�lß6hBhg0 
à���á��\,¹c$�lß6,hBhg0 
¹��o$ÏÐâ'Pi 
¹ÏT���ãá?�Sä$�¡)i 
¹�¨E©dTåc«¬��F$æ8'Pi 
¹�çC©d$®'-. 

Green Leaves �	���®è 
�	���$éêëØiá��S­ÏÐ©�«¬�'­ìí� 

European 
Market 

#½R¾�¯°��o$ÏÐ© 
#½�Â�¯°��o$îïh¡)i 

Harbor á ðÔ$�dP�o).e,$�lE 
Japanese 
Room, 
Cognac & 
Fruits 

EiBi���SdDi 
ñ���$ò]E/0'æ8. 
ó�"����oT�g6¢£C-i 

ô´ Opening Ceremony:ô´�õ?ö$¤)÷. 
ô´� S/N$¸Pøù$ÎhiÂ¢�6 
ô´S­ú��ûx�õ?ö$æ8. 

üý þ��o$ÏÐ© 
��
�� ���"��EQ£%�ó������ë 
Î�X�ØiÝ%àiÝ�v� �T	i 
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7Mbit/s 
D�Û�oTÏÐE-i 
Japanese Room-ÛT 7Mbit/sS/i 
�$ÏÐ© 
Ád$÷eâ-P-. 
50 ? Ã���ST©Ci 
Bronze , SprinklingTÀhi 
üýë'Àhi 
k
'�8-i 

9Mbit/s �F���� �S 9Mbit/sS­u�Û�o$®'-C-i 
9Mbit/s��S�D¨�g6��-i 
9-11Mbit/sT%Ý'T-. 
ÀhiÝ4w]¨-�,£k8. 
��Â¢���'��� 
�$ÏÐ© 
Àhi 
7-9Mbit/sT%�´¾STæ.'�8-i�Sprinkling, Bronze� 

11Mbit/s 11Mbit/s��ST��	i 
ª�«¬ST 11Mbit/sS��á�" 
-�,£��´µ,�i D. 
Àhi 
7-11Mbit/sT%Ád$�.,�o$£-6Àhi 

13Mbit/s ÚxSTe�!X"hi 
�	
��"-�� 4w]¨	# 
ü$ë' 13Mbit/s PCiT�� 
Whale¡°%��o$ÏÐ©$	# 
üB����á��S¯°-Û�� ¡��
�"��o$¢£.$%13Mbit/s PCi'-
.,�g6®'-C-i 
�$�.$&''-C-i 
­0() 

15Mbit/s ��	# 
*+hBæCD.Ý',-P 
�$�.$&''-C-i 
15Mbit/s!XT�� 
15-17Mbit/sT./ë-ä$0ui 
ÝÞ'ì.$ 15Mbit/s��-i,Àhi 
Opening Ceremony , SprinklingT 15-17Mbit/s"hi 

17Mbit/s ��-h 
(Â4wiB*1 
�2-Ý��T��Sd.á�" 
Green Leaves�3�4TÀhi 
Soccer , SprinklingT 17Mbit/sS­£-6Àhi 

üý ��5678�9:T���á��'/.�iT;PØ<='�·CD. 
���á��'/.�äT�·CD-i 
���á��'>·E´µ 
à���á��S/6¸Pæ8. 
î?@ 3H�AB$-i,%�,�Û���S�$ÏÐ© 



 

 

2.6	 ÕP;�

¿bÀÁ�§TbA�dØstHó« à��4û$O�O��O�­ü²³¢��*ïâãóÅ&-ª�cab

c $6�òìÌ�Ë �+PÎË01ï}þ¿«Ö�



 

 

3	 ²³��bk�cP&-ª�cabc9Þ÷â�

3.1	 �U�

ôe²³��bk�cPóÏ}Z�£E $O�O��O�­��$O�O��O����.$�O��O�� �¿-¿E&-ª�

cabc¢9ÞJKÖ�

3.2	 ÷â�

stH÷â×�â�5âã÷âEMN¢�¿-¿3 �Å3 $O <*JÖ÷âL=¢Ý 8<*JÖ�

3 �� stH÷âMN�

²³ ��bk�c 4:2:2, 8-bit
��c�³ �b�b¿�ªB�_²³(NHKE SHV¸)��)ïþ�Á

_T_�bcó«kDl��bk�c��c�³48�bè_
�, 60HzªA�Ø
, Ý 5¼'5 
SVTkDl��bk�c��c�³45�bè_�, 50Hz�
mD�Ø
, Ý 6¼'5 
43 9¼'5 

stH �_Tb� Ó�cÁ�§�_Tb�(Fraunhofer HHI) 
ATb� Ó�cÁ�§ATb�(JM) 
Ë��ð�D High (8-bit, 4:2:0)
ª�cabc 1080/60/I: 10, 15 Mbit/s

1080/60/P: 10, 15, 20 Mbit/s 
2160/60/P: 30, 40, 60, 80 Mbit/s 

GOP 1 sec, IBBP..., ¼'�ab� 2 
ÈbD Ë��mDC¦ó£MBAFF(1080/60/I), CABAC 

3 =� ��c�³�

No. �bè_� ]. 
1 Whale4�¡l5*1 �¡lEB¡_ËP�ó¼û 
2 Intersection4Hh%5*1 �dZ_�DHh%¢¿�JK:A 
3 Aerial4î�5*1 ¤¥Eî� 
4 Horse Race4¦'5*1 §ïJK¦ï' 
5 Singing Children4!K«Ì5*1 �¨E!K«Ì 
6 Portable Shrines4©�ª«5*1 ª«¢[�§¬ 
7 Sunflowers4XÕq�5*1 XÕq�E§�Pd�b�§�Ë 
8 Times Square4­)5*1 ­)E®E¯¼ 
9 Crowd Run4Z_�b5*2 d���_c�bE�¨EZ_�b 

10 Park Joy44¥5*2 4¥¢�aJK°ì«Ì 
11 Ducks Take Off4�ð5*2 �ð¢ñâ#Í�± 
12 Into Tree4î��²5*2 ²P³ÁEî� 
13 Old Town Cross4î��­5*2 ­á6Eî� 
*1: �b�b¿�ªB�_²³ïþ�Á_T_�bc 
*2: SVTkDl��bk�c��c�³ 



 

 

    

û$ü�£ÒÓÔÍ� � � � û.ü�­ÐÌÍ ËÍúÌìîÐ�

    

û6ü�@Í ìÓÔ� � � � ûnü�àî ËÍ�¤ÓúÍ�

    

ûTü�ùìÐÑìÐÑ��ÒìÔí ÍÐ� � � û�ü��î ÌÓòÔÍ�ùÒ ìÐÍË�

    

û8ü�ùÕÐ¦ÔîÀÍ Ë� � � � û�ü��ìÎÍË�ùaÕÓ Í�

Ý T� ùà4 ��c�³û�àö E ùà4 ¸)��ü�



 

 

    
û=ü�� îÀí�¤ÕÐ�� � � � û$Oü��Ó *�ôîÊ�

��� �

û$$ü��Õú*Ë��Ó*Í�È¦¦� � � � û$.ü�­ÐÌî�� ÍÍ�

�

û$6ü�ÈÔí��îÀÐ�� îËË�

Ý �� ù4� ��c�³�



 

 

3 $O� �5âã÷âMN�

âãu9 A��C|H�G(DSIS)9Å5«�|H�G43 5¼'5 
#ª�cabcå<ÕP;Ï�bè_�¢J*ó4��³ 1-10Å
ª�cabc XE�³ 1-10Åª�cabc YE�³ 1-10Å...5Å
�³å<âã 
#ª�cabcEJ*�B9Åâ£QäDbËå<�p 

äSMN *�ØESTPãkGE.K¾ 
â£Q ��* 16: 

Am�Ëa� 50-inch PDP(1920	1080/60/P, I) 
56-inch LCD(4320	2160/60/P) 

S�� 2160/60/P��ðF¾E 1.5#(1.5H)* 
1080/60/P, 1080/60/I��ðF¾E 3#(3H)* 

ê�ï�·ìGïÅSe $>O E:ï´2ØûK�3ES) $>O �<�\JKS��Ö�

 

�

Ý 7� ÷âL= 

3.3	 âã01�

3.3.1	 â£QE�d�b�_ä�

$O�O��O�­Å$O�O��O��Å.$�O��O�� E÷âå<â£QE�d�b�_ä¢ ê«Öâ£QìEÚ

wâ%P�â£QEâ%PE �Í ËîÐ �I¢L;ÅO>� ³¿Eâ£Q¢0¢JKüPPó«Ö�E0

1Å$� 	Eâ£QEËÌÅ$O�O��O�­ Ø . 	Å$O�O��O�� P .$�O��O�� Ø� $ 	Eâã01ï0¢

SVT MF image files 

SHV (G1/G2/B/R) Down Convert

SHV MF image files 

SHV MF image files 
(4:2:0) 

Software 
Enc/Dec Coded image files 

(4:2:0) 

2160/60/P image files 

1080/60/P image files 

1080/60/I image files 

HD-SDI x8

HD-SDI x2

HD-SDI x1

SDI-HDMI

SDI-HDMI

4kx2k LCD 

HD PDP 

HD PDP 

Disk recorder 

(1) SHV²³ïþEkDl��bk�c²³Þ' 

(2)kDl��bk�c²³EstH 

(3)kDl��bk�c²³E��#3* 



 

 

¾¿«Ö�

3.3.2	 $O�O��O�­ P $O�O��O���

Ý � <��c�³åEÚwâ%¢*JÖ�
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1080/I-10Mbps
1080/I-15Mbps
1080/P-10Mbps
1080/P-15Mbps
1080/P-20Mbps

(95% Confidence Interval)
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1080/60/I     1080/60/P  

Ý �� $O�O��O�­ P $O�O��O�� Eâã01�

$O�O��O�­ Ø9Å$T�òìÌ�Ë Øî,�ÏE��c�³Ø �Èù�6>T4ij¯5�+ï}þ¿Å$O�òìÌ�Ë

Ø9�~XE��c�³Ø �Èù�6>T �+4î,�ÏE��c�³Ø �Èù6>O �+5ØÙê«ÖkDl

��bk�c��c�³9ÅÄÅUd��m�D¦ðE¢ë�<¥£óÏ×�Å¿bÀÁ�§Tb

A�d<�KstH�³E�5âãØZÎ«��c�³P9v¦KïÅ}þ¿«&-ª�cabc



 

 

9Å¿bÀÁ�§TbA�dE0RE $6�òìÌ�Ë PãkGE01ØÙê«Ö�

$O�O��O�� Ø9Å.O�òìÌ�Ë Øî,�ÏE��c�³Ø �Èù�6>T �+ï}þ¿Å$T�òìÌ�Ë Ø�~X

E��c�³Ø �Èù�6>T �+4î,�ÏE��c�³Ø �Èù6>O �+5Å$O�òìÌ�Ë Ø9� $�6 E��

c�³Ø�Èù�6>T�+ØÙê«Öó«ïêÏÅ$O�O��O�­E$6�òìÌ�ËPãkGEâã01ï$O�O��O��

Ø9� $8�òìÌ�Ë Ø}þ¿KðEP{|þ¿KÖÕ«Å­ÐÌÍ ËÍúÌìîÐÅ@Í ìÓÔÅàî ËÍ�¤ÓúÍ E 6 Í

E��c�³Ø9Å$O�O��O�­ E $T�òìÌ�Ë ��ð $O�O��O�� E .O�òìÌ�Ë Euï �Èù ï~ÎPÎË

01ØÙê«Öü¿þ 6ÍE��c�³9Å��³<NÕ¿K�´ï��Åàî ËÍ�¤ÓúÍ 9�û¦2

û¢NOPÎË�µïÙKÖ$O�O��O�­ <ÄÃÏ²³�t\]^ï .#P¦KüPØÅ��³<N

Õ¿K�´ñFVW'�E��¢�û�°÷«ðEP{|þ¿KÖ�

3.3.3	 .$�O��O���

Ý = <��c�³åEÚwâ%¢*JÖÝ �E $O�O��O�­ E01¢5,óÏÎKÖ�

.$�O��O�� Ø9Å�O�òìÌ�Ë Ø $ ÍE��c�³¢0Î«8Eî,�ÏE��c�³Ø �Èù�6>T �

+ï}þ¿Å�O�òìÌ�Ë Ø� 6�n E��c�³Ø �Èù�6>T �+4$ÍE��c�³¢0Î«8E�Ï

E��c�³Ø �Èù6>O �+5ÅnO�òìÌ�Ë Ø9� $�6 E��c�³Ø �Èù�6>T �+4$ÍE��c�

³¢0Î«8Eî,�ÏE��c�³Ø�Èù6>O�+5Å6O�òìÌ�ËØ9� $�nE��c�³Ø�Èù�6>T

�+4� $�6 E��c�³Ø �Èù6>O ¢o¶K5ØÙê«Öó«ïêÏÅ$O�O��O�­ E $6�òìÌ�Ë P

ãkGEâã01ï .$�O��O�� Ø9� �O�òìÌ�Ë Ø}þ¿KðEP{|þ¿KÖ�< àî ËÍ�¤ÓúÍ E

�Èù ï~ïê«ïÅ�û¦2ûP¢<��E�´ñFVW'�¢NO�³ØÙKÖÕ«ÅùìÐÑìÐÑ�

�ÒìÔí ÍÐÅ@Í ìÓÔÅàî ËÍ�¤ÓúÍÅ�ìÎÍË�ùaÕÓ Í E n ÍE��c�³Ø9Å$O�O��O�­ E $T�òìÌ�Ë

��ð .$�O��O�� E �O�òìÌ�Ë Euï �Èù ï~ÎPÎË01ØÙê«Öü¿þ nÍE��c�³9Å

$O�O��O�� Øð �Èù ï~ïê«ðEñÅ�bè_�Fë<�b_�H¢NOðEñ��³<NÕ¿

K�´ï�ÎPÎË�µïÙKÖ�

�
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1080/I-10Mbps
1080/I-15Mbps
2160/P-30Mbps
2160/P-40Mbps
2160/P-60Mbps
2160/P-80Mbps

(95% Confidence Interval)

 

1

2

3

4

5

8 9 10 11 12 13 14 15 16 17
Bitrate (Mbit/s)
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Bitrate (Mbit/s)

M
O

S

 
1080/60/I     2160/60/P  

Ý =� $O�O��O�­ P .$�O��O�� Eâã01�

3.4	 ÕP;�

kDl��bk�cE2�³��c�³¢ZÎÏ²³��bk�cåE&-ª�cabc¢wx

ó«ÖFGò\] �ù ABCD��uvE��E E÷â01ñL,¿bÀÁ�§TbA�d¢ZÎ

«âã01<yÚûÅ$O�O��O�­ E $6�òìÌ�Ë ¢&-ª�cabcEy"PJKPÅ�²³��bk

�cE&-ª�cabc9Å$O�O��O�� ï $8�òìÌ�ËÅ.$�O��O�� ï �O�òìÌ�Ë P{|þ¿KÖ1j4¡

¢5U<9��ã�EkDl��bk�cE��c�³ØÙKïÅ²³�t<NÕ¿K�´ñ2û

¦õEkG<"EóÏÅ²³��bk�c<�êÏstHE�Xïv¦KüPð.þïP¦ê«Ö



 

 

�FØÙ²³E��U¦stHE«;<9Å��³EF ù�¤ H4�´E~�5P2ûEU9¦$ª

9ð�EÃÄP{|þ¿KÖ²³©bª�(E��\Ï[�jrE¥£<\«êÏ9ÅÁ¶E0�

E6¦þ¦Å¾þ<¨Ù¦âã¢ ÎÅ8E
�-Ø¦õ¢ú�¶ÓóÏ¥£¾¿KüPï{Õó

ÎÖ�



 

 

4	 d�k��bk�cP�5×�â&-ª�cabc9Þ÷â�

4.1	 d�k��bk�cEiÎ<�K`Ö×y5E9Þ4÷â $5�

4.1.1	 �U�

ãh©_Ë�_äEiÎ<�Kã��SEiÎ¢9ÞJKÖ�

4.1.2	 ÷âu9�

÷âMN¢3 $$ <Å÷âL=¢Ý $O <�¿-¿*JÖ�

3 $$� ÷âMN�

²³ ��bk�c ·l�� 
 1920	1080, 8/10-bit 
 3840	2160, 8-bit 
 4096	3072, 8-bit 
2�� 
 1920	1080, 10-bit 

��c�³ JIS X9204!"�³ 
SVT��c�³ 
FastVDO 4:4:4��c�³* 
hiN;��B�D 4:4:4��c�³ 
(* http://www.fastvdo.com/HDData.html) 

d�k©�©_Ë�

_ä 
÷âL=Ý 10 (3),�E·U�mDC��<��÷+ 

3*u9 4:2:0Å4:2:2Å4:4:4E�³¢ dot-by-dotÙKÎ9����Â<
�ð��ãýJ* 
2�9 30/PØ3* 

Am�Ëa� 24-inch CRT44:4:4<= HDTV�CB�¹�C5 
50-inch PDP41920	10805 

âãu9 ��*<�KäS 



 

 

 

û6üd�k©�©_Ë�_ä#§�Ë©_Ë�_ä���

 

4:4:4�4:2:2 4:2:2�4:2:0

4:2:2�4:4:4 4:2:0�4:2:2

YCbCr 4:4:4 YCbCr 4:2:0

{ 2,0,-4,-3,5,19,26,19,5,-3,-4,0,2}/64 {  5, 11, 11, 5 }/32

{ -12, 140, 140, -12 }/256{  1,  3,  3, 1 }/8

YCbCr 4:2:2

 

Ý 10� ÷âL= 

4.2	 d�k��bk�cPstH�5E9Þ4÷â .5�

4.2.1	 �U�

nñ.ñOÅnñ.ñ.Ånñnñn E�5hñ&-ª�cabc¢9ÞJKÖ�

4.2.2	 ÷âu9�

÷âMN¢3 $. <Å÷âL=¢Ý $$ <�¿-¿*JÖ�

4:4:4 

4:4:4 - 4:2:2 

4:2:2 - 4:2:0

Source 

4:2:0 - 4:2:2 4:2:2 - 4:4:4 

4:2:2 - 4:4:4 

4:4:4 image files 

4:2:2¸4:4:4  
image files 

4:2:0¸4:4:4  
image files 

HD-SDI x 2

SDI-DVI PC Monitor 

Disk recorder 

4:4:4 Monitor 
10-bit 

8-bit 

û$ü��c�³E�'�

û.ü��c�³E��Ü3*�



 

 

3 $.� ÷âMN�

²³ ��bk�c 1920	1080/60/P, 10-bit, 4:4:4/4:2:2/4:2:0 
1920	1080/24/P, 10-bit, 4:4:4/4:2:2/4:2:0 
(4:2:2Å4:2:09÷â 1Pã�EË�'�<�êÏ 4:4:4��³ïþ
�') 

��c�³ SVTkDl��bk�c�³ 
FastVDO 4:4:4��c�³(1920	1080/24/P) 
hiN;��B�D 4:4:4��c�³(1920	1080/24/P) 

AVC �_Tb� Ó�cÁ�§�_Tb�(JM13.2 + 7nabcÜÝ) 
ATb� Ó�cÁ�§ATb�(JM13.2) 
Ë��ð�D High 4:4:4 predictive (10-bit, 4:4:4/4:2:2/4:2:0) 
ª�cabc 1920	1080/60/P: 20, 25, 30 Mbit/s 

1920	1080/24/P: 15Mbit/s 
GOP  ¼'�ab�X=2, GOP&"�M=3, N=15 
ÈbD CABAC, Progressive Frame Coding 

3*u9 4:2:0Å4:2:2Å4:4:4E�³¢ dot-by-dotÙKÎ9����Â<�ð
��ãýJ*Ö30/PØ3* 

Am�Ëa� 24-inch CRT44:4:4<=�CB�¹�C5 
50-inch PDP41920	10805 

âãu9 ��*<�KäS 

 

 

Ý $$� ÷âL=�

4:4:4 

4:4:4 - 4:2:2 

Software 

Enc/Dec 
Coded image files 

4:2:2 - 4:2:0

Source 

û$ü�stH�

4:4:4 image files 

4:2:2¸4:4:4  
image files 

4:2:0¸4:4:4  
image files 

HD-SDI x 2

SDI-DVI PDP 

Disk recorder 

CRT 
10-bit 

8-bit 

û.ü��c�³E��Ü3*�



 

 

4.3	 �59Þ01�

��*<�K�5<IJKTÀ_c¢3 $6 <*JÖ�

3 $6� d�k��bk�cP�5<IJKTÀ_c�

´µäüý 
��ÃÄ�����´�¡C�5ÂSTä$¢£.­�$�lE$%ÒÓ´:STä

$0ui£¢£C-i!X9 
î?@ 3HST%ô´%mno´:,­�,�Ûä$¢£C-i$%,-P£%D�Ù
(hBT·QBE£.­�­�.9 
FG�îHST¢£6-Ci9 
4:2:2 , 4:2:0�äT�,�Û¢£C-i94:4:4T¢£.­�­�.9 
4:4:4 ,).e,'/lBI�T�Bi.9 
þJ'�iT�.$%éêhBKQB¢£.9 
JKLS�LËM��4t8.,%N<STäT�-i\O09 
C PQ�R'T�i4ïS).�$Îhi9 

mno´µ ���á��'/.äT¢£.$%�
ª���ª���äTTUS-i9 
mno��F$®'-.9 
4:2:0%4:2:2V4:4:4�W'mno�o$�dP-.9 
�Xh­ 4:4:4$	i,T�8-i9 
4:2:0$v� �$/P%YZë'T 4:2:0S[¢9 

 
4.4	 d�k��bk�cPstH��ª�cabc�S�

ù4� ��c�³4$O�O��O��5¢ZÎÏÅnñ.ñOÅnñ.ñ.Ånñnñn E�d�k��bk�c¢ $T�òìÌ�Ë

ß6O�òìÌ�Ë ØstHóÅ�ù�¤ <ª�cabc�S¢�Ã«Ö�

#õG�tE �ù�¤ 9Åãh�tE�ØXE��<<=óÏstr¢ð-PJK«;Ånñ.ñO���nñ.ñ.�

��nñnñn P¦Kx'ïÙKÖã:ª�cabcØEõG�t �ù�¤ Eh9 O>Tß$íø kGØÙ�Å

nñnñn ï nñ.ñO PãkGEõG�t �ù�¤ P¦K<9Å��T�òìÌ�Ë ïð-ØÙKÖ#ãh�tE

�ù�¤ 9Ånñ.ñO�Õ�nñ.ñ.�Õ�nñnñn P¦Kx'ïÙKÖ�³<�êÏh9ÙKïÅã:ª�cab

cØEãh�t �ù�¤ Eh9 O>Tß$>Tíø kGØÙê«Ö¦×Åãh�tE �ù�¤ 9Å�Á_©_

Ë�_ä�§�Ë©_Ë�_ä��E��¢N9ØÎKÖ�

#õG�tPãh�tEstr·�ï�Q¾¿K��SïÙ�Åü¿þk9°<U¦ðEØ9¦

ÎïÅõG�tPãh�tEy5<9cabÀ��EIÐïÙKÖ�

�

4.5	 ÕP;�

nñ.ñOÅnñ.ñ.Ånñnñn Ed�k��bk�cP�5EIÐ¢9Þó«Ö¯£UØÙKïÅ²³<

�êÏ9ãh�tEú\]H<�Kã��BE��Sñ5jE'+ï9Þ¾¿«Ö�uÅstH�

³Ø9Åd�kÇ³G¢+úKüP<��stH|Hïwß¾¿X�¦K0RðÙ�ÅõG�ty

5Pãh�ty5EcabÀ��ïEëJKP¹|KÖ�

 




