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C�xyðµ�Æ�/tgts
Ê�����è�}ðÂµ
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���	
���A�ð��Ê�� 
! : 4;w�è: 3;w�ÆÇ�����	
���A�
ôsN�/tè��@AB
C����ð��Ê�Ç���VTÆòEF�@)Ï	Ðð��Ê�Ç��ô�J¼

�N
.ñò��Ê�����b�è¥¦�����
�HòP}ð¬�Ê�PT/8

ýJw��TµUt}��P��è¥¦
�Ê�����aWÖðÂµ
è��w¥¦
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��
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���

A�ð¥¦��
ý G�XÇ��ÆòèP}t�%&ðç"Æòèá¡MäTÆò¥

¦§
X�Æè����ðØ�PT
ÆÇ�vÇèñs
#YÆò����ð��Ê�

TÆò�è¥¦
�HòEF�����ð�ã�#ZØwN�TéÔ
µU���ð�

/?J�ÆÇ/HòM;w�è�����zSð��ÆÇJUwè��Ê�����ã


.ñò�µ¶Ê�� 
! : 5;w�è: 4;w��Ç¼�N��±á¡Mäð·ñè¬�
¬AÆÇ����
��«��±4¤J¼�
�ã��ÆÇ������
.ñò�����«°[� 3
n
zs}ò�ãè�«ÆÇ�������� 9,000î
ÒÆÇ�vÇèÙÚz´�Ç
�
è¡M�[|ã
\�J�õ%ZðX�Æò�}ðÈ�Æò�tHÇ����«Æ

Ç�cf�©ª�á��è�JwÊsäá]Æ#�^ñÆvÊäáñÇñäáSvsÆñä

�gQ_w 8 @ãècf§��� 14 �Î`x 4 aèbx 10 aÓw���P}t
É
ÆòèÝÞU�¬­
�ã�"Ö��ÖGè��±�L²³Öð·ñÇ�"Ö��ÖG

ðAÆòè�}t
ÉÊ�4¤Jz´ð¬AÆèEF�����ðØ�PT/wNÇ�

sð£�Æ�/tèM¼�
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.ñò¾=Ê�� 
! ý�
è: 6;w�èM=OðcdÊ�TT�
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! M;w�è�u��������	
��
·ñt}�@ABCðe&Æè�

�xy
.ñòµ¶Ê��Òñ����fJ�Ø�st%&ðç"Ê�/è1�

2	()*ab]è���
g©�§�ð~�
�ã·J� 
 

2.1 
�������������=> 
! �����	
��@ABC�WX��+
Òñ�Mhw�è�[vw���

������	
��@ABCðiãjãèg��J��G�IJð�òNÇ�

sðç"Ê���}
�ãèxy�wg��J�K}/�ãè�Gð()òNÇ

�sðµ¶Ê�� 
 

2.1.1 ?@AB�CDEF 

! 1�kaÞ�èl�m
�Hòn�J�_îï������	
��ð]6T

Æòñ�PTðøaw���P�ï/�Æòñ��J
èÊ�ò�\�
THòè

�aoiã�pMJ������	
��@ABCw���/*/s.òP}t

ð�����	
���óôTÆòñÇ]6x��ñ
�ãØ�/è/*/��

YZðZØÊ�]^�ú[������	
��
�|�OGa6�
.ñò�

�vãgtsw��ñ� 
 

2.1.2 ?@AB�CD 

! /*/��ð{J�J
�HÇ��è4q5r�^stTñJ�/��[10]�/
*/{J�����	
��@ABC��u
.ñòè�Jps
�Hògts


�Hòñ���P�ú[stw�QJ�P���è�t�J
��ðcÊ�P

T/]6TµUt}�úiw�ãèPPstYZ%&ðO�TÆò¯«wN��

J
��vw�r�ðKÆÇTY|}��YZ%&�¯«�WXTÆò�u��
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�/è@vw2�COg�
�@	�iÎ x^ 9000�yz x^ 2100�yÓ

�ñòGHI
�v}ÇJ5K�¯«/ý�ÒñTµUt}�[11]����è
{O�/|ÞG�}èLM5K[12]aNOPQR)[13]/{|}��J
�ãèP
�y
�YZ�²³w��O��g�xy/V|Hòñ��}�O��~�Fè

/�kùÞ3�STUVW
¯«�}èP}t�¯«7�w��#YZ�ÑÒT

Æò�·ñt}òñÇ]6x/������è x^ 1500 ��Q
�4J��
�/[14]è x^ 800 �y
�u·ñt}òñ�2Ä�C�3�ù)*/[\Æ
ÇTµUt}[15]è�u
ªHòñ��P��J
è���[\]èèO�T�
}ð¯«Ê���/�Ù
KLðq�Æ�/tcdÆòNÇ� 
! �òè]1��J���YZ[\���úi
�ñòè�����	
��@

ABCTÆò�xyð�ãT##.OGTÆò�èÒæ�ã%&ÑÒ�Ç�
·

ñt}òNÇAX/&)t}����	��gtsw��ñ/è���[\'�

GTT�
èYÑ�ÛÜT·ñt}��J
�HÇTµUt}�� 
 

2.1.3 YZ
�������������[\:]^ 

! O�ð¯«wN��J
�HÇPTwè/*�YZ%&ð_`I
��¼�ð

ZØÆÇ�YZ%&ð·ñÇ_`�����	
��@ABC����ïTÆòè

~g���ú[w·ñt}Ç���Ö�Î_`Ó/&)t}�[16]�@vw2�
COg�ú[
���~�Fa®Æ�5Ï
���O��¯«T�����è�

ã�/²��}òñ�PTw�����@ABC/YÑst¦<J
cdÊ��

�èef�abvw�t#ú�/ssHÇ/èO�@ABC�b�w�èÖ�


FC�mÞ�	
��/\v}ÇPTwè�A23aA�xè%ëx�g��


�ñò�istEF��H/Ðt}Ç� 
! �ã_��%&ÑÒð]6TÊ�_`�����	
��¼�TÆòè x^

220 �yè������ú[
��uÆòñÇTÑUt}�ab'cd(/&)
t}��P}�è�
�ñò��.�ðltX�Ç�
µ��}Ç��w���

@A�`� 4q5km w�ãèú� 100km Jìw%&ð_�
ÑÒÆÇTY|}
�[17]�*M
��\q��ú[
�ö�}è��ú[
��b%&�ÑÒ
{
|}òñÇÎ�
�iãAO
THò[|t}ÇÓ�r�
�ã>�oT��ì�

ÙÚ/��}èf��Jì���wÑÒ]6w��PT/zsHòñ�[17]� 
! ��PQè�	k)®w�è1790�y�3þ�5wèeA�Z�w��e_f
gh�Vijk]lmno pqrqstuvwx�yz{o |q}uvw~tq�/
>)í
�ãc

g�}Ç[18]�P}�è��Ê���ð§sÆò�O/@AwN�
5Õow�
ãèÚÛTÙ�ò�AwN�%&Ö/�sw���10km �`w É/]6wè

760kmð 10zTñJn�J��ìwès.¡�ÆÇ@A/]6w�HÇTñJ�
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¢�a£¤ú
�{U�ñTñJ¥�/�uÆÇ/èa�ã¦(·@ATÆòè

3þ�5=§stßwÊÜ��ú[ð~�
D¨ÆÇ� 
! 1830��Q
��TèøoÄ��h/¬·G�}Ç[19]�FC�2Ä���/
�c�}Ç/è²
è��5*w�îï�@Að]6TÆÇ�	�5ÄeA�è

��UVh�TT�
è�fB©w�eA�cd
�N#ûüÆÇ�P�PQè

@A¦<�=>JÔÕTÆòè@)Ï	Ð��A�5*/µ��}��J
�H

Ç�1z�
 40ZTñJ�1�~wèñs
ª#è8ýJ
@)Ï	ÐðÑU�
sTñJ¬�
ÉÆòèFC���/µ��}Ç[20]��t
è��éRTÆòè
@)Ï	Ð
«að¬U�PTaèC�3�ù)*��O�/^&ð�Ê�gè

�uw�·ñt}òñ�­®/2Q�}Ç��t
è²¯Ê�N�ÞTÆòè$

�%&��
���i�/2Q�}Ç�/&)t}��eA�¦°�²±�6�

ð�KTÆÇÇ�
è¦<§
������ÕB/2Q�}��t
�HÇ�\

�J��ÞTÆòè¦°�~w�bx�F�/E#è²³�´�g��E#c\

ÆÇTÑUt}�[20]�vÇè����ÕB©wFC�BRaèµ¶��¶
�
�î��²��gè�u�1�2	()*º»
@v�ÔÕ/�E#\v}Ç� 
 

2.1.4 ���]l 

! 1876�èù�
�HòèefÊ�|¶e·ð·ñÇ��@fÎ��ÑÒÓ/¬
�ÆÇ[21]������	
��@ABC�WX1èYÑ
­¸�»�ò���

��@A��w�ãè�����	
��@ABCQ�wµUò�=>J�å

æ(w�HÇ�ÆsÆèef�ab�ýGiw�è�vÆ�ef
��@A/ø

¹w��T��YwN�ñåæ(/EcÆÇ�º[w�~·ú
�ñòèef


��@A�E#/»
)íJì�If
·ñt}òñÇãèbc°��ì�/N

�HÇãÊ��gè��/�E#���}Ç�1920�y
�Hòbc°�/­®
GÆÇef��Ja#HIxðØ�
ªãèº[]Îw�~·/@AIH
�H

ò/��}��J
�HÇ�P�TNè¼ÑO½TÆòèef�¼Ï�ã�á¾

Æ#äIfwN��/Të�}òñÇ[22]�é�è1964�
0,�	²��èe
f�¼ÑO½w,-
·ñt}�áphoneyÎ���ÓäTñJY�/è����
��ðxjÆòñ�PTð��Æòñ�[23]�Ê�|¶èef�ab�úiè�
����	
��@ABC��"Jxy'�"Jxy/�����	
���y


üU�KL
.ñò�Ø�/\v}ÇTñJÐ�/wN�� 
! é�è1900 �y
cg�}ÇþÐÜ�è1920 �yst 1940 �y
s�ò�
N#pqÆ[24]è1900��Qst 1940��Q
s�òèE#�¦<§
�Hò
ÕÊZõ¹%�¦<�c/��}Ç[25]�ÕÊZ�pq
� 1960�[vwú�/
ssHÇ/èef'þÐÜ'ÕÊZ
�Hòè20� �¿�eh@ABCú[�
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À��T�HÇ� 
! ef�è1990 �¡�~"st�N�=>/�Nèw�)*ù�a PHSè:;
efè50	*3¢��gè�uw�E%6GÆ�/tcdð��òñ�� 
 

2.1.5 &�������l� 

! 1�2	()*�	��è1967 �� ARPANET ¤ºw�ã[26]è�fwG�
S���gh()*+	,w���ÍG�ÁÂ��±�<%�ð~�
·ñt}

òñÇ ARPANET�¦<�è1982���@ík*��w�� TCP/IP���Gè
1989��Ã� ISPÎInternet Service ProviderÓ[\�gð@Æòè´#Ä�

pqÆòñHÇ�ISP w�èýGistË1Å�C)í�Ä
ÉÆÆè-·o/
wñº»w�èefno�~·
�Hò1�2	()*<�Ç�/]6T�HÇ�

P� 80�¡Èst 90�¡�¿Wvwð1�2	()*�ÎÄ�~·�Óhgi
T�DÊ�/èP�hgi�*Mg©
�ñò�è����UY	Z5a��	

5 AY	Z5/èS�
�ghTúW}�íkm1Ë/�'Ê�()*+	,

1wè~·§�É������	
��
~·�}òñÇ�P�y�è\DÊ�


ÉÆò_Vw�HÇ®	vß���Æ�	2�Ëø§aè��~w�^��®

v��@A�g
Ìjð#HÇé_�~·§wèij�g�%&ÍÎ
~·�}

�PT/Ïgw�HÇ�vÇèPPw�èeAaef�abúT�F
èFC�

BR/\v}Ç� 
! 1995 �� NTT 
�� ISDN �¢ÄY	Z5���ð$%
~·§�Ð�Æè
%&cAðNJTÆÇn	op	Ð��£è����I�~·/�N#DxGÆ

Ç�vÇè����'i�V�����(TúW}�O�A	2
���i\�

_ñ@A�,-
�|}��J
�HÇ� 
! vÇè1990�[�i
�è:;ef�@A,/1�2	()*T�ÙÇ��}è
:;efsteh@	���õA/]6T���gè®æ1�2	()*ð~·

Æ�ñ�E�������~òx
¾}�%I/ÐÑÆòñHÇ� 
 

2.1.6 �P���������� 

! 2000�[
ö�Tè*MÁÂ� e-Japan�ÒðÓ�ÆÇ[27]���ÁÓ�
�
ñòèADSLèCATVèFTTH �g�jk	lm�lno/�VÔGÆè1�2

	()*º»/ÕcJ
pqÆÇ��}T�ú
è�B©�A	2ð·ñÇY	

Z5/1�2	()*1w~·]6T�HÇ�ÇTUWè1�2	()*w�A

	2@Að~·ÆÇ��@fÎ?@����Óaè§º
��@AÉfÎ��$

����Ó/¬·G�}��J
�HÇ���=>)*�èef�[\¼�TÆ
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ò·ñt}��J
�HÇ/èÃ��[\w��#èÕD5*=>)*a3�1

��AÖ*T{|�|Xò0�=@ABCJ�~·/]6w��PTè���w

��ú@fð·�
]6TÆÇPT�gstèefT�éoðºÊÂÉs�T�

HÇ�vÇèZAÜ=>)*�èÍG�ZÐ(5�bwè_`w�I¾w�~·

ðÍ��}�PT/EsHÇ/è×��É'ØÙ�ÉwËÃ
~·wN��J


�HÇ���é�wè�ÇÉ�Æò�b�T����õ¿w�ÉfT��PT/

zsãè�uw���ÚÛõ
.ñò��ÉÞT��PT�Eñ[28] [29]�vÇè
®æ�n	op	ÐT���ãè·�
î��WebY1*ðPÜÆ%&cAwN
�WeblogaèYoutube[30]ð�»�TÆÇ§º'�@�*ÝÞ'ßóY	Z5�
�fJ�Å�T�HÇ���àèÜ�þ1�1wkÆSá	o�­CTabÆè

á	ow�¯«ðWebloga YoutubewcAÊ��g�OG�\v}èP}t�
Y	Z5/�Ù
�´Æ�/t��~·�¸�ÆòñHÇ� 
! vÇèjk	lm�lno�è@AÖ�Ð�7�w��#èâ­J
1�2	

()*<�+úÇ�º»ð�ÇtÆÇ�~·§�1�2	()*
áÇ�Ê�ä

TñJã°ðwxyJ
�Jsè��ñ�ã°����/$K
�ãè�ãÜ�

þ1�w�D§ðDxG�X�$%T�HÇ� 
 

2.1.7  ¡¢£yz¤{ 

! *Mw� e-Japan�Ò
�N ICTÁÓ�ä'u-Japan�Ò[31]ðµ¶åÆè%
&@A¦<zµw�ÁÓð�t
/Æ��Ç���¿öè2000�[~"z�¿

s�òè�m1�º»�R�Ç1�2	()*�pqý/'ÐÆÇ�cåæ
�

�ëçw� 2007�
����m1�1�2	()*�pqý� 65èw�HÇ�

ÉÆòè2010 �
� 90è
ÒÆÇPT/&é�}òñ�[32]�P��J
è
1�2	()*/�#*+J
~·�}��J
��
.}èE#�~·§��

#ÛÜ
Ü�þ1�w�%&cAð�ñèà���T�ÍÅðkÆS�J
�H

Ç� 
! P�PQ
��TèÍÅ�bTÆòèWeblogèehE�Fè=>)*CíÞ�
	
��ê����Y	Z5Të�w SNSÎSocial Networking ServiceÓ/´#

~·�}��J
�HÇ�SNS�	�� 1990�[~"
ì��Gi� SNS�è
ÕD5*=>)*%6a×�Þ5*%6èík3B	�%6è×��í%6�g

ðVU�PT
�HòèÜ�þ1�w�HIJî/ãð��Ê�PTð]6TÆ

Ç�2000�~"
�P}t�ôMJKê
ÑUèWeblog
SïÆÇ*¯%6/
89�}��g SNS�Y	Z5©ª�EFGÆò�ãèÕcJÅ�/\v�Kt
T�HÇ� 
! 2010�y�ãè3GA	2@A�gè>Ç�@ABÔ�ab
�Hòwo@A
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,/_�GÆè:;ef
��1�2	()*C,Ï5�~òx/�ã_vHÇ�

ÑUòè:;ef�E%6GÆò®v��T�F�Y	Z5/ðõwN��J


�ãèSNS/:;ef���J%6TÐÑX��J
�HÇ�P}t�º»��
G
�Hòè~·§/ñS21��ùwèbËð�|vè21oþù�#FC�

2Ä�%&ðcAwN��J
�ãè�����	
��@ABCEFG�ú[

/MÔJ
òæÆÇTYU�J� 
! Mhw�ÆòNÇ�����	
��@ABC�WX
.ñò�ÔØ�Ä 2-1
��J
��� 

 
 

ÄÄ  2-1! �����	
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2.2 
��������������¥�¦9 
! Mhw�è2.1 hw��Ç�����	
��@ABC��Gè²
r�{·
�}òñ�@ABC�J¶���´�@ABCTO��´�@ABCð~�
 

]ÂóÆ�/tè�}t/øÊ��"J�FÄ
	tÊ�xy
.ñòèM��


����Dðe&Ê���ÆòèP}t�xy
�Hòè�����	
��

@ABC~·ú
��/õ���"JKL�	GÊ�T��Ê��Mh]èè�

����	
��@ABC
�HòÑÒ�}�%&ð��§�¨T4éÆòúô

Ê��vÇè�ã¼/cÆÇ%&w��ñ/è@ABC�õF
�Hòâ­J


cXt}�%&ð©ª/��§�¨TôÊ��@)Ï	Ð�aãTãð«�Tô

Ê�� 
! ]�
�}t���
.ñòe&Ê����èP�zS
�ñò�èÇTUW

¬ú�xa�ix��D
�ñòè���ÔÕ�µ�XvM��0Û�Ø�ð#

Hò�J� 
 
¬ ­n®��

! @)Ï	Ð�cATõA/è@ABC�õF1�ú
�|}�PT/T��}

�b�è¬ú�xðøÊ�T�DÆèP�xyðøÊ�Éfð­n®«�TôÊ

����
��Éf�èefno�g�()*+	,ð½ÆÇb��no�RS

aîï
�Hò21oþù/\»J�/è¬yJ
�¬ú�ÉfTÐÑX��é

�wÕD5*
��Éf�è@ABC�õF
�Hò�s�ãö÷
ÉfÊ�P

T/]6w���/èø�/\»Çb�w�E#�b�@)Ï	Ð/�¼
Ñ|

�Ç�è¬ú�ÉfT�ÐÑ��ñ� 
! ÇTUWè¬ú�xðøÊ������	
��@ABC�èefa��=>

)*èZAÜ=>)*�g���ð·ñÇ@ABC�à
è¼f
��Éfèo

iãa�%ð·ñÇ�YZJ�@)Ï	Ð�aãTã�g/ÌÍÊ�� 
! ù
è��@ABCw�Hò�è«�ÆÇ��ð AÆò�@�*ðõ���

TñHÇ2Ä������	
���b��è¬ú�x�VU�ñ� 
 
¯ °���

! @ABC
�Hò¬�]6�@)Ï	Ð��õA��i�Jìð�Ê��T�

DÊ���HT��ix/_ñ©3�è�±²³´µ¶·¸¹ºès.�»��

¼´½¹º¾b�w��TÊ��¬ú�x/T�J�ÔÕð�Æòñ�PT
É

ÆòèP¶t�]6s�s�|ð�Ê�¬ú�Éf�@)Ï	Ð��õA��i

x/ý�_#��/èÕD5*=>)*�b�w�èf§/ |�UÊ}Wè�
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ix�_ñÉf/]6w���²
èÉf�¼/D	ú	lö�ðÆòñ�s�

s'@)Ï	ÐðõAÆÇs�s�g�ûüJ@)Ï	Ð�è�¿À��VTÆ

ò%6Æèf§/�iJ�Éfð�Hòñ�sgJs�õ¿
ýþÊ�TµUt

}��D	ú	lðµ�Ê���i§ð�¼
ÑU�PTwC�4C(5ð�1

�Xèf§Í[ðö÷G�X� |��uÊ�[33]� 
! M��w�è��J�ehE�FTÕD5*=>)*�ý��Úñ��ixw

��TÐÑÊÎ��J�ÕD5*=>)*�èehE�F��J
WebY1*1

£É�}è®5+	l�g�C,Ï5�Å�£�ð�|��}WèQ�f
�

�©ª�4��}òñòèehE�FTN|�òSïÆòñÇÓ�ehE�F�è

@)Ï	Ð�õ�¼/6§J
@)Ï	Ðð�ØÊ�Ç��§°ð�KTÊ��

J�z{|w��PT
ÉÆèÕD5*=>)*�õ§J
@)Ï	ÐðõAÊ

�PT/wNè²7�§°��KTÆ�ñ�ehE�F�ÕD5*=>)*�è

Ü�þ1�w�ÕD5*�����	
��w��
�ss|tvè��EF'
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! PPwèTypical/®æ��¥¦��7TÆòè�}
ÉÊ��ÉJ� SEN�
ÂÉs�ð£�Ê�Ç�
èTypical � 50 ��
ÉÆò×Qzz´ð¬AÆÇ�
� 5-3�èz´�¿öØÇ÷øù,*�w�ãèP�¿ö�ãè:é×Qz�õ
%VÎValence, ûüý 52.2%Óè:ê×Qz�¿ÝÎArousal, ûüý 30.1%ÓT
��ÆÇ�P}ð·ñòèSENT Typicalà 50���×QzØ�ðL�Ç�Ä 5-1
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�:é×QzØ�T:ê×QzØ��çåÄw���çåÄ�è~�st�N#

z�ò 3��
zçÆèÄ~
õ%Zw�ÆÇ�J�çtWã�6�/Ðt}Ç�
|vs
èSEN�fJ/©ä
çåÆòñ��J�6�/£��}Ç�wè<Ü
ß�����±zç���ð�HÇTPQè:é×Qzw� p=0.711(t-test), 
p=0.016(F-test)T�ãèzçß/øx
���PT/zsHÇ�:ê×Qzw�è

ÄÄ  5-1! SENÎ®1k)*¯ÓT Typical ��"Ö�×QzØ��ÙÚ  

�  55-33! Typical �ÝÞUVß
ÉÊ�×Qzz´¿ö�÷øù,*�  
õ%Z : 1×Qz : 2×Qz 

âã -0.57 0.264 

æ± 0.402 0.353 

ÔÕ -0.382 0.329 

Ö} 0.025 -0.384 

×Æ| -0.091 -0.696 

nN 0.372 -0.029 

P± 0.379 0.214 

Øas 0.269 0.005 
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p=0.819(t-test), p=0.803(F-test)T�ãèñv}�øx��£��}�sHÇ�P
�PT�ãèSEN�èTypicalTÙÚÆòèõ%VÎwÐÕBjÞ(�ÕBjÓ
�*wèTì��ñõ%��ðØt}aÊñPT/zsHÇ� 
 
5.1.3.4 ô\��;<Z�QR 
! Ä 5-2�èÛÜx�UVß�/5*ùþo��±¢Bzåßow���/5*
ùþo�ß� 0.5�`w 1.0st 7.0vwðRSTÆÇ�ÙÚ�Ç�è<Üß�
����ð¬AÆÇTPQèp=0.063T�ãè5%Ê�wøx6�w�HÇ� 
 

5.1.4 ?1/TU�¦V 

! �LJz´�ÉÞ�èÝÞU�ð¬AÆÇ��T�»A	2èSENT Typical
à 50îTÆÇ��L²³ÖTÆòèà���cfQ�
ÉÊ�ôM,m�ÎF0è

<Üà����àý�ßàýËßàÊ�ÐÓè®+	Î<Üà����àý�ßÓè

�Æòcf�ðL�Ç��ÆòèSENT Typicalð§�ÆÇ 100��
ÉÆò×
Qzz´ðAÆÇ�� 5-4�è��¿öØÇ÷øù,*�w�ãè:é×Qz�
®+	��N���± F0�_�Îûüý 60.8%Óè:ê×Qz�cf©� F0�	

§Îûüý 14.3%Óð×
�ÊQzw��T��ÆÇ�Ä 5-3 �èSEN ��±
Typical�×QzØ��çåÄw���:é':ê×Qz*1wèSENT Typical
�<Üß�����ð¬AÆÇTPQè:é×Qzw�á®0.037è:ê×Qzw
� p=0.0013 T�ãèT�
øxw�HÇ�SEN �èTypical 
Ù�òcf©�
F0	§/�N#è®+	a F0�ý�ß�ß/�#��6�/£��}Ç� 

 
ÄÄ  5-2! SENÎ®1k)*¯ÓT Typical �ÛÜx�ÝÞUVß�ÙÚ  
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��  55-44! SEN T Typical ��L²³Ö
ÉÊ�×Qzz´¿ö�÷øù,
*�  

�L²³Ö : 1×Qz : 2×Qz 

ôM,m�Î<ÜÓ -0.38 -0.22 

ôM,m�Î����Ó -0.33 0.52 

ôM,m�Îý�ßÓ -0.39 0.13 

ôM,m�ÎýËßÓ -0.25 -0.57 

ôM,m�ÎÊ�ÐÓ -0.33 0.51 

®+	Î<ÜÓ -0.38 -0.15 

®+	Î����Ó -0.37 -0.17 

®+	Îý�ßÓ -0.37 -0.11 

cf� 0.05 0.11 

 
ÄÄ  5-3! SENÎ®1k)*¯ÓT Typical ��L²³Ö�×QzØ��Ù

Ú  
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5.1.5 ]÷ 

! �"²³Ö��±�L²³Ö�×Qzz´�¿öðç"Ê�TèSEN �

Typical �ã�õ%�Tì/�ñ��/E#Øt}è��KtTÆòè®+	ý
�ßa F0�ý�ß���/µUt}�¿öT�HÇ�é�wèSEN �cf©w
� F0�	§ß/�N#è�}ðDsÆÇ��/��}òñ�]6x/�â�}Ç�

vÇèÛÜx
�Æò� SEN�fJ/_#��6�/Ðt}Ç� 
! ÆsÆèP}t�¿ö�f§ A� 1a
�����¿öw�ãè¡M�×ØJ

°QÆÇ��w���®Hòè­��«w�èf§��±¡M�¸Tð�JP

T
ÆÇ� 
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5.2 2­IJ?@�<�:;< 
 
®1k)*¯wèM¼��ø8x/��Jì£�wNÇÇ�è.*
èM¬­

¯TÆòèf§T¡M�ð¸�Æè®1k)*¯w£��}Ç�J�6�
.ñ

ò�tÇ�ò� Ê�� 
 

5.2.1 >2&�V��V�K7%+L67±�]�GH�C� 

¡M�3¢	0)*�è®1k)*¯�F� 4-2�2ÄðQ·Æè1�52�
5�è®1k)*¯w·ñÇ1�52�5��Nð{|�|Xò°QÆÇ�ô�

J
�èwN�7�����/EFT���J
èáfÆ¼ä�®2	� 10@ã
Î� 5-5Ó ��±ácfú�>?ä�®2	� 28@ãÎ� 5-6Ó ð¨�Æè{
|�|Xò 280îð·xÆÇ� é_�ácfú�>?ä
.ñò�è ­J
è
õ%�Tìð 3�W��Ê�PT
ÆÇ�1�52�5���à��N�è®1
k)*¯w·ñÇ¡Mw·ñt}òñÇ����sstÚÛõ/�ñ��ð Í


¨K7� 
cf©ª�á��è�JwÊsäw�ãè®1k)*¯T�Fw��� 
¥¦§�è®1k)*¯�f§w�� A
ÑUèBqE� 4aðÑUÇ¤ 5a

w��/è�é�1�52�5ð·ñ�PT/wN��JèQ>bx
4éÆÇ�

¥¦§ BqE�°8>TÆò¾¡1w�¥¦�D>ÞCÎ5�z10�JìÓ/×
w���M¬­w�vvèAqC� 3az���ðz´ÉÞTÊ�� 
 

5.2.2 ?@<� 

5.2.2.1 <�MN�OP 
! �«º»�è5.1.2.1hw�ÆÇ®1k)*¯�º»T�Fw��� 
! �«¼½
.ñò�è®1k)*¯���
ÉÆò#YðAÆÇ�®1k)*

¯��«w�è�Ö/Êù�Ü	m	ÆòÆvHÇãèË�Ê*ÇãÆòÆvñè

�y
��/�HÇ���Ç�è��HãÓTÆòè���«���ú
ècf

§�ä­T�«%���å£��ëçðæ	òèá<çäá_#��¼
ÉÆòf

Æs���J
äá��aNs���J
ä� 323ð·ÏwX�Æèá��è�
JwÊsäðcfÆò�tHÇ����è�«�Q�¹ð¤¥Æò�tJÇ�è

Qò�¡MðÝèÆÇ·Ïð åÆè
T@ãNð@Æò�tHÇ� 
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! �«��]è�Å}�è5.1.2.1hw�ÆÇ��T�Fw��� 
 
5.2.2.2 QRÈ?@�<� 
! M¬­¯
.ñò�èÙÚ·��ð·xÆÇ���©ª�®1k)*¯�

TypicalT�Fw���¥¦§�èB ��± C � 2 aw�ãècf©ª��±�
«º»��Fw���f§ A� Typical
�Æò�è®1k)*¯ð�«ÆÇ�
���T�»��ð·ñÇ� 
! 80Z��«ðèÎÏðÐKw 2n¬AÆè1��Çã 160î�A	2ðØÇ� 
 

5.2.3 ¦VÈ����C� 

! SEN� 5azw 1400��èTypical� 3azw 480���«Æòñ�/è�

��  55-66! M�«�¡M�ácfú�>?ä�éó  

 

�  55-55� M¬­¯���¡M�áfÆ¼ä�éó   
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}tQò
ÉÊ�ÝÞU��¬­B©/�+
�N#¬A/�«w���ÆÇ/

Hòèz´ÉÞ���ð²��B�
ÆÇ/Hò¨7Æè�}t
é�8ð[�

�X��êãdS
�ÇãèwN�7�EëJ�z´/wN��Jèf§ð Az
C� 3a
Å�ÆÇJUw­� 2@ã���w¨7ð�J� 
S���^�SENT Typicalst�}h}��ðw°á��ñ�°áx��ñ

��w|å 
S���_�SENT Typical��'
�ñòèáâãäáæ±ä�gèõ%Z


�Hòìz]6���ð|å 
.*
è�}h}�|å��
.ñò��Ê�� 
 
5.2.3.1 S��� 1`aKb·+¾c! 

SEN� AqC� 3f§�à 280cfstà 50cfèTypical� AqC� 3f
§�à 160cfstà 50cfðèw°á��ñ��}
�v���w|åÆÇ� 

SEN�|å�è�Qw°á|åð�J�AqC� 3f§w1�52�5�©ª
��éw��� 

Typical �|å�è®1k)*¯�z´úT�Fè� 5-2 �áÙä�Ý/�ñ
Ç 7Ï)*�à 50cfw��� 
Ç7Æè�LJ²³�z´
�Æò�è1��à 50cf
ÑUèà 110ZÎSEN
�w°áÓðÑUÇ�¤ 160��ðÉÞTÆòñ�� 
 
5.2.3.2 S��� 2`9�Bd��:Ýec! 

SEN T Typical stèõ%���kÕ»Þ/�»TU|}���ð|åÊ��
ô�J
�èáâãä��±áæ±ä���ð�}h}|åÊ�� 

SEN �è� 5-6 
���èáõ%Zä/áâãä��±áæ±ä

Ê��
�ð|åÆÇ�àkÕ»Þ
�ñòè1f§z�Çã30��/�}t
ÌÍÊ�� 

Typical�è � 5-2�Ê�ò�õ%ZÏ)*��sstèáâãä��±áæ
±ä

Ê�TU|}���ð|åÆÇ�áâãä� 11 ����« 2 nzw�
¤ 22îèáæ±ä� 8����« 2nzw�¤ 16î/ÌÍÊ�� 
 

5.2.4 þS/TU�¦V 

M;w�áEF�õ%��äðNÇÊK3�J¶è�"J²³
.ñò� Ê

��vvèÝÞU��¼½T¿ö
.ñò��Ç�¶èU�¿ö�z´ð�P�

J� 
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5.2.4.1 ;<WX 
! ®1k)*¯T�F
è¨©t
��õ%��Z 9Zð·ñ�� 
 
5.2.4.2 ;<� º 

20[�`b�\à 8aè�¤ 16a
UVð«�ÆÇ�UV�C��	*
�
Hò¬AÆè5;w¨K7èSENT Typical�|Xò 583î���Îd�ð�ñ
Çî�è�� 684îè¥·A	2 1î�ãÓðþ�Ëo
X�ÆÇ� 
õ%��Z
.ñò�è�}h}�UVZ
ÉÆòèáQ#Íò�vt�ñÎ1Ó

qg¶tw��ñÎ4Óq�+
Íò�v�Î7Óä� 7�Wð£�ÆÇ�UV¿
ö��`ÑìTÆò·JPT
Æè12��<ÜßðL�è�}ð��
ÉÊ�ý
!J�UVßTÆÇ� 
��è®1k)*¯�FèWeb1wC��	*ð¬AÆÇ�®1k)*¯TÙ

ÚÆòUV�B©/�NñÇ�è1��Çã 8q12ú�Jì�ú�ðKÆÇ�U
V�¡ì/��Æ�ñ�JèÎÏð�#ÐSPTðTëÆò��ÆÇ� 
 
5.2.4.3 S��� 1�¦V 
vvè®2	� 1�UV¿ö�ÙÚð�J�ÝÞUVß
ÉÆò×Qzz´ð

�ñè×Qz*1�ÙÚ
�ñòè@§w�Úñð£�ÆÇ� 
� 5-7
è: 3×Qzvw�ûüýT÷øù,*�ð�Ê�íîûüý�è:

2 ×Qzvww 74.3%T_ñßð�ÆÇ�÷øù,*�ð£�Ê�Tè: 1 ×Q
z�è¢���
wÐÕBj�èï���
(�ÕBj�/�}òñ�PT/Ð

ò�}��Ê�|¶èõ%VÎvalenceÓ�*w��TYU��: 2': 3×Qz
�èé�J
¿ÝÎarousalÓTlt}òñ�ÔÕ/ê.�Qz
zs}ò�}ò
ñ�TµUt}��P}t�6��è®1k)*¯Tf��Fw�HÇ� 
Ä 5-4�è®2	� 1
���f§ Ast C
���: 1è: 2×Qz�k	

(�ëìík)*w���k	(���TÆò Gaussian k	(�ð¨±èm�
l³� Silverman[81]�¼�
ôsNr�ÆÇÎMÞ
���]è�k	(�ë
ìzå�Ê�ò�F�£�w��Ó�f§ A�: 1×Qzè��±f§ C�: 2
×QzwèTypical�ëì/�ñ~ð�rðèSEN/ñ�òñ��Ê�|¶èSEN
w�èî��/�����õ%Va¿Ý�Tì�Tñ��stLñ��vwrG

�#Øt}�PT/|s�� 
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��  55-77! ÝÞU�ß�×Qzz´¿öÎûüý'÷øù,*�Ó  

 

 

 Ä  5-4! �"²³�à×Qz�ÙÚÎ®2	� 1Ó  



 
 

70 
 

 
P�6�ð£�Ê�Ç�èàzå
ÉÆòè§�¢Bzå�,þ52��Û§

/�ð�HÇ�,þ52Þ�ù� EMC�»ÞUoð·ñèý�ù1U%&ÖB
�ß/Ë�ñ�A�ðý TÐÑÆÇ�PPwè,þ52�/Eñfg���z

å
�ã/\»òñ�T��Ê��/��¿öðèÄ 5-41
��w�Ê�f§
A�: 1×Qzèf§ C�: 2×Qz
�ñòèSEN �é�8� 1.�¢Bz
åèTypical �é�8� 2 .�¢Bzåst��PT/zsãè^�we¿J

£�ÆÇ6�ðò��òñ����à
�Æò�èf§ B �: 1 ×Qz]Î�è
SEN T Typical �,þ52���êsèSEN �fJ/,þ52�/��ñPT
/zsHÇ� 
vÇè×QzØ������ðL�èà,þ52/g�Jì³´ñ�����

/Rv}òñ�sð£�ÆÇ�� 5-8�èf§��±×Qz�T�èA	2Q�
�����ß��±à,þ52
�������ß�<Üßw���SEN �

Typical 
Ù�òQ�J
����ß/�#è�}h}�*wTì��ñ���
�/EñPT/zs��vÇèTypical �����ß/ÙÚJ_ñé�è,þ5
2��E#èSENTÙ�ò��
aa�ã/��T��wN��ÇTUWèf§
A�:é×Qz��±f§ C�:ê×Qzw�èQ�w� Typical�����ß
/�Nñ/è,þ52�T
Ð�TèSEN�Tì/�ñ��ð~�TÆÇ³´ñ
é.�zåèTypical �Tì/_ñ��ð~�TÆÇÙÚJóñê.�zåst
��PT/zs��P}t�¿ö�è^�ÆÇÄ 5-4we¿J
£�wN�6�
ðò�����w��� 
 
5.2.4.4 S��� 2�¦V 
Ä 5-5��±Ä 5-6�è®2	� 2
���áâãä��±áæ±ä�UVß

��  55-88! Ä  55-44 
���à,þ52©�×QzØ������ß  
Îdô©�,þ52�Ó  

SEN Typical 
  

    

PC1 1.701 1.701(1) 2.222 0.957(2) 
A 

PC2 1.456 0.652(2) 1.378 0.899(2) 

PC1 1.676 0.480(3) 1.829 1.829(1) 
B 

PC2 1.658 0.761(2) 1.858 0.883(2) 

PC1 2.000 2.000(1) 1.957 0.626(3) 
C 

PC2 1.698 1.698(1) 1.857 0.745(2) 
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�¬�ß�k	(�ëìík)*�ÙÚw���SEN
�Æò�èáâãäáæ
±ä�Tì/ 3®2	�Îà 10��Ó�ãè��vvw� TypicalTÉê�ÙÚ
/wN�ñÇ�èTì/áp@Î� 5-6 ÂóÓä� 10 ���|�ëìík)*
ð SEN(n)TÆò�Æò���áâãä�b��f§ 3 az
�ñòèáæ±ä
�b��f§ C 
�ñòèTypical /Tì�_ñ_z
�V
�Hòñ��
É
ÆòèSEN�³´ñõ%Tì�zåð�Æòñ�PT/zs��vÇèP}t�
SEN�6��èSEN(n)w����#Ðt}òñ�� 
! Typical�zåT SENq± SEN(n)�zå�Úñð£�Ê�Ç�èàf§�õ
õ%
.ñòè�}h}zå� �ì���èzç���èq±<Üß���ð

 
ÄÄ  5-6! áæ±ä�ÝÞU�ß�zå�ÙÚ  

 
Ä  5-5! áâãä�ÝÞU�ß�zå�ÙÚ  
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¬AÆÇ�PPwè�g	��A	2�RSÎTypical, SEN, SEN(n)ÓèNJ	
��f§�T�áâãä��±áæ±ä�ÝÞUVßw��� 
���»k3'5���3���¿öèf§ A� angerèf§ B� angerèf

§ C � anger wèTypical T SENèTypical T SEN(n)�zå/øx
��Hò
ñÇÎ�}h}èp<0.001èú�34k	��û¢ö|Ó�SENT SEN(n)èq±
Qò�f§� pleasurew�øx���sHÇ� 
! vÇèF ���¿öèf§ B � angerèf§ C � anger wèSEN T SEN(n)
�zç�øx
 Typical �zç�ã��NsHÇÎB(anger)
.ñòè
SEN-Typical: F=5.65, P<0.001, Typical-SEN(n): F=0.22, P<0.01�C(anger)
.
ñòèSEN-Typical: F=11.62, P<0.001, Typical-SEN(n): F=0.10, P<0.001�ú�
34k	��û¢ö|Ó�SEN T SEN(n)èf§ A � angerèq±Qò�f§�
pleasurew�øx���sHÇÎÇ7Æf§ A� angerw� TypicalT SEN/
øx6�Ó� 
! <Üß�����Îêzçw�zçz´è�zçw��4�=��Ó�¿öè

f§ A� angerèf§ B� angerèf§ C� angerwèTypicalT SENèTypical
T SEN(n)�<Üß��/øx
��HòñÇÎ�}h}èp<0.001Ó�SEN T

SEN(n)èq±Qò�f§� pleasure w�øx���sHÇÎÇ7Æf§ C �
pleasurew� TypicalT SENèTypicalT SEN(n)��/øx6�Ó� 
! ]1�¿ö�èáâãä
�ñò Typical �zå2©/èSEN q± SENÎnÓ
�zå�2©T���Hò�ãèP���ã� SEN q± SENÎnÓ�zç�´
�
��PTð�Æòñ��é�áæ±ä
�ñò�èé_�<Üß��/øx

w�HÇPTð�NèTypicalT SENèSENÎnÓ�zå���Ðt}�sHÇ�
P��J
èáâãäáæ±äT�
zå�2©ðò���¿ö/Øt}Ç� 
 
5.2.4.5 þS/TU�¤:) 

SEN T Typical 
���"J²³�ÙÚð�B©
�HÇ¿öè�tÇ�òè
4.2 hw�ÆÇáEF�õ%��ä�K3ðNÇÊÇ�
øxD�¿ö/Øt}
Ç�®2	� 1�z´
�ñò�èõ%��wé�J7T�}�×Qzw��õ
%Va¿Ý�*
�ñòè SEN �Tì�Tñ��stLñ��vwrG�#Ø
�PT/wNè®2	� 2 �z´
�ñò�èáæ±äTáâãä�
èSEN �
³´ñõ%Tì���/Ø�PT/wNÇ� 
 

5.2.5 ?1/TU�¦V 

®1k)*¯�F
èáEF�õ%��äðNÇÊK3�J¶è�LJ²³


�Æò� Ê��Ç7Æè²³Ö�¨�
�Æò�FC�Ø�/���Mhw�è
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Erickson[71]/ç"ÆÇè����wõ%��
dKT�}�FC�²³Öð�
T
��ÆÇ¿öèF0�	§Öð�Ê²³TÆòcfÃÂ
��� F0����

�è��±cf�
wNÊ�PT
ÆÇ�F0�����ð·J��èF0�ý�ß

aÊ�Ð�gTÙ�ò F0 �0|å�KLðõ�
#ñ²³ÖTµUÇstw�

��vÇèSENT TypicalÊ�òðÉÞ
èà²³Ö��5�	�ð�|X�Ç
��¢BGðAÊ� 
 

��  55-99! ��� 160 �ú�à²³Ö�����ß�ÙÚ  

 

 
Ä  5-7! à²³Ö
��çåÄ�ÙÚÎ®2	� 1èà 160 ��Ó  
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5.2.5.1 S��� 1�¦V 
�"J²³�z´�®2	� 1 
�ñò�èÝÞU�ð�J÷�1èà 50 �

�ðz´ÉÞTÆÇ/èPPw�®2	� 1 ww°á|åÆÇ 50 ��
è�t

�}h} 110��ðÑUèTypicalw~·wN�ý���w�� 160��ðÉ
ÞTÊ�ÎSEN�w°á|åÓ� 
vvè� 5-9 �èSEN ��± Typical �à 160 ���èáF0�����ä�

 
ÄÄ  5-9! áæ±ä��L²³Ö�zå�ÙÚÎ®2	� 2Ó  

 

Ä  5-8! áâãä��L²³Ö�zå�ÙÚÎ®2	� 2Ó  



 
 

75 
 

�±ácf�ä������ÙÚw���f§ A � F0�����ð�NèQ�

J
 Typical
Ù�ò SEN�zå/³´ñPT/|s�� 
­
èÄ 5-7 �à 160 ��� F0�������±cf�ðèCarr et al.[82]

/��ÆÇøë2ð·ñÇçåÄw�ÆÇ��w���PPwè�éf§��

SENT Typical�zå���
.ñò��ð¬AÆÇTPQèf§ B'C�@�
�²³Öw SEN T Typical ����/øxw��PT/zsHÇ�f§ A �c
f�
.ñò�è�k�»k3'5���3��w Typical � p=0.35 T�ã¢
Bx/���
ÉÆè SEN � p=0.02 T�ã¢Bx/�#èzå�2©���
�PT/zsHÇ�P}t�¿ö�èSEN� TypicalT����LJ��/�}
aÊñPTð�Æòñ�TµUt}�� 

 
5.2.5.2 S��� 2�¦V 
Ä 5-8��±Ä 5-9�èáâãä��±áæ±ä�þù�/�ü�}ÇA	2


���èà�L²³Ö�k	(�ëìík)*w���áâãäáæ±äT�


cf��zå� SEN �´/Hò�ãèF0�����
�Æò�èáâãä�

f§ Cèáæ±ä�f§ A
�ñò SEN�´/Hòñ�� 
êzç��±<Üß���ð¬AÆÇTPQèñv}
�ñò� SEN T

Typical ��zå�$êzç��ñ�<Üß/øxw�ãèzå�2©/���
PT/��}Ç� 
 
5.2.5.3 ?1/TU�¤:) 

F0 �������±cf�ðÉÞ
z´ð�HÇ�ñv}�f§
�ñò�

SEN � Typical T���zåð�ÊPT/zsHÇ/è²
cf�
�ñòè
SEN� Typical�ã�³´ñßðØt}òñ�PT/zsHÇ�4.2hw�ÆÇ
áEF�õ%��ä�K3ðNÇÊÇ�
øxD�¿ö/�tÇ�òØt}Ç� 
 

5.2.6 ]÷ 

®1k)*¯w£�wNÇ�����8öðèf§��±¡Mð�³
£�Æè

z´�¼�NðÐ�Æ�/tÈ£�ð�HÇ�f§�T
�/�Nñ/è�}ð

^�TÆòç"Ê�T­��J
��� 
� áæ±äáâãä�õ%���³ð�LJ'�"J
�N#¸¹�X� 
� õ%Va¿Ý�*
�ñò�è\�J�õ%Zð�'TÆÇ��
�t|

}
#ñTì��ñ��ðØ�PT/wN� 
� �LJEFx
�Æò�èSEN�cf�/ Typical
Ù�òß�zå/³

´#èF0�����_zJ
�F�6�w�� 
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]1�¿ö�ãè ¡�¥¦§
BC/£¤ÆÇ¥¦��w��¡MðX�Ê

}Wè4.2 hw�ÆÇK3ðVUÇáEF�õ%��äðZØwN�PT/��
}Ç� 
é�wè¡M�8ö�£���
.ñòè��Ê�N¬�/�uÊ��0n�

¬­w�è¡M��NÎácfú�>?äáÔN¼äáfÆ¼ä�gÓÊ�ò�

8öð�ú
£�Æòñ��ÆÇ/Hòè²���N�|�8öð£�wN��

J�¬­ð�JPTwèTypical
ÉÊ� SEN�8ö/�ãg£
��PT/i
¨wN��vÇè�LJ²³T�"J²³��Ù�´ðëçÊ�PTwè0n�

¬­w£�wNÇ�LJEFx�è9:
õ%���EFxTT#��Æòñ�

�sè��ñ�èáÔN¼äáfÆ¼ä�g�f§x
�����Úñ/��Æ

òñ��sðgts
Ê�PT/wN�� 
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5.3 ÚfJ?@�<�:;< 
! SENÎ®1k)*¯Ó��± SENÎM¬­¯Ó��"J'�LJz´
�Hòè
M¼�� ·
��ÛÜx��1��±�"J'�LJEFx�1�]6x/�

â�}Ç�T#
è5.2.5 hw�ÆÇèSENÎM¬­¯Ó��LJ²³
�ñò
f§�T�Úñ/MW
£��}ÇPT�èM��
���K�7TµUt}��

BC�è­�¬�TÆòè¥¦§�kÕ»Þacf©ª�Úñ
��EFx�´

/ã���
.ñòë��PT
ÆÇ�P�NJ�Ç�èSENÎ¸¹¯Ów�è
cf§Î¥¦§Ó��±cf©ªð¡ë
¨�Ê�PT
Æè�t
è���s

�cfðuÊÇ�è¡M�Hã� |Ç� 
 

5.3.1 >2&�V��V�K7%+L67±�]�GH�C� 

 

5.3.1.1 ]�±gihR�Æ]÷ 
! P}vw��«w�è�¼a¾¡½¼TÆò�D>ÞCð#.��ð×ØJ


¨�ÆòNÇ�ÆsÆèSENÎM¬­¯Óvw��«ÆÇ��ðã�Æµ¶Ê�
�swè�»�
��¥¦�ík34)
�ß�w������Úñ�s�ã�

N#èM¼�
��������EFx
�N#ýþÊ�PT/zsHòNÇ�

�Pwèñ#.s���ðµUÇ� 

 
! P}t���
ôsñòèBC�@dÈßeiP)À���jU�67±�g

ihRÎcf§kÕ»ÞÓTÆòè­�ìzð�DÆÇ� 
 '@D���|ð·ñÇ��§èØS�xyÆ�ñ 
 'k>lED����ËÞÕBð·ñÇ��§èØSðxyÊ� 
 'mnlED����ËÞÕBð·ñÇ��§èØSðxyÆ�ñ 
! �t
è3kÕ»Þ
�Æòè­���ðµUÇ� 

 

��ù���|
����T���ËÞÕB
����w�����/��� 

��õ�ã5§ðg��J
xyÆò¥¦Ê�sw����/��� 

��ú������EFx�è¸¹�½¼è¾¡�½¼è�¼�½
_#�� 

��û������ÛÜx�è�¼è¾¡�½¼è¸¹�½¼�½
_#�� 
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! M;w�è�� 3
����LJEFx�£�ð�P�J��¼�è��|w
EF���ðL�t}�Ç�èý�EFx/_ñTÍ¹wN��vÇè¾¡�½

¼T¸¹�½¼�èØS
ÉÆò¥¦Ê�PTðxyÊ�sgJswè���ì

�ñ��N�
�/å�]6x/���ÇTUWè¾¡�½¼�ØSðxyÆÇ

¥¦ðÊ�PT
ÉÆòè¸¹�½¼�ØSðxyXvè*+\D
rñ¥¦ð

�Hòñ�TµUt}����èØS��uðxyÆò¥¦Ê���dKx�è

����[77]w��t}òñ�� 
! ]1��J
èD>ÞC
ôs#¥¦¼��y�Úñ
�ãèM¼�
���

é�¼�N
®HÇ¥¦w�è���´/ã���ð\|åÊPT/i¨wN��

vÇè�����èM���NJw��è���EFx�ZØ
T#��Ê�w

�QJ� 
! �t
è`b
�����Úñ���Ê��P}vw��«w�×
bxð~

�
�«ð¬AÆòNÇ/èôM,m��²x�Úñðµ�Ê�Tèbx��L

J����/�sw��]6x/_ñ�P}ð� Ê�Ç�èSENÎ¸¹¯Ów
�èàcf§kÕ»Þ
.ñòè`bð7kÕ»ÞTÆò·ñè¤ 6kÕ»Þ�
f§ð¨�Ê�PT
ÆÇ�
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5.3.1.2 $�������­o 
! ¥¦§�¨��èÜ	AB
��2ÄðQ·Ê�PT
ÆÇ�¼�NTÆòè

12@ã�¡MY�í�ð·xÆècfð«�Æò�tHÇJUj�Æò�tJ�
J«�ÆÇ�¡MY�í��2Ä�èSENÎ¸¹¯Ów·ñÇ¡MT�éw�ãè
cf©ª�á��äTá�JwÊsä� 2RSÎà 6@ãÓð·xÆÇ�á��ä
ð¨K7"!�è��òªñcfw����/�sw��sgJsð£�Ê�Ç

�w�ãèá�JwÊsäð¨K7"!�è��� SEN�A	2TÙÚÆ�/t
EFxð¥åwN���sgJs��Ê�Ç�w��� 
! «�
�Æò�è�¼'¾¡�½¼'¸¹�½¼TñJkÕ»þ1Uð.#"

�wNès.àkÕ»Þ
ÉÆò�éð#.��ðü½�TÆò	·ÆÇ�ü½

��!wè�¼�²��(åËè¾¡�½¼�²��°8è¸¹�½¼�²��

¸ºýþ
«�ÆèM���×nðÑUÇJUwè ¢/��T��ÆÇ�tH

Ç��ðà��a¨�Æò�tHÇ� 
  ý!J
�èY�í���ðãNÙ�è¯§t�×Øw����EFx/�J
ìw��TU|}���ðèàkÕ»Þst`bàéa¨�ÆÇ� 
 
5.3.1.3 ]�GH��p&��Úf 
! cf©ª�èSENÎM¬­¯Óvw�~�J�©ªw��PTð23TÆòN
ÇÎá��è�JwÊsäÓ/è5.2.4 hw��Ç SENÎ®1k)*¯Ó��"J
²³�6��µ¶stè��¼��õ%V�Tì�xyJ���*k	�/dK

w��TµUt}�Ç�ècf©ª�Îõ%V�Ó�x�Úñ/EFx
q�Ê

KL�� è�t
cf©ª��x�
���L®þ@	2T�"®þ@	2�

���� /�Kw��TµUÇ� 
! vÇècf���
�Hò�EFx
Úñ/\v}�]6x/���"ÍTÆ

ò�èg��J���w��F�EFx/£°wN�PT/ñvÆñ/èP}v

��  55-110! SENÎ¸¹¯Ó
���cf©ª���  

Ï)* cf©ª �x 
��ÃZ 

¾ëì 

C,Ï�*

� 
È���êe 

Jvñ Positive 6.312 

stñ Neutral 6.250 

Ï)*ù 

ú�	þ 

2ª� ñÇñ Negative 6.312 

2 /ai/ 

ÊWtÆñ Positive 6.344 

ñ�/Æñ Neutral 6.156 

Ï)*õ 

��	þ 

2ª� SvsÆñ Negative 6.031 

4 /asii/ 
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w��«�IJwè���¥¦§�ãèªÊ*�cf�mÞ�	
�����¥

¦�«ÆñTñJxÐ/Øt}òñ�Ç�èP}��|Xò� wN��J�c

f©ªð¨�Ê�PT
ÆÇ� 
! P}t�Ø�
ÆÇ/Hòècf©ª��x��±��ð��·xÊ�PT


ÆÇ��x�è����[83][84]w���}Ç�xUV/¯�}ÇÁÖ
®ñè
Positive/Negative/Neutralð�}h}¨�PT
ÆÇ�vÇècf���
�Æ
ò�è�	þ���±C,Ï�*�ð�U�PT
ÆÇ��t
èQò�cf


�ñòèBPM�g�dK�ÀÁ%&�ÙÚ/wN��JèÈ���À/4é�}
��J
ÆÇ���àè��ÃZ¾ëì[85]a"��4é�g�µ�ÆÇ� 
! ]1�23
®ñè� 5-10
�ÆÇ 6RS�cfð�«Ê�PT
ÆÇ� 
 

5.3.1.4 >2�qr 
¬ st�:ust��

! SENÎ®1k)*¯Ów�è¡M�3¢	0)*
®ñè1�52�5ð TV
Ý{stþ�Ëo
|åÊ�TñJ¼�ð�HÇ�vÇèSENÎM¬­¯Ów�
SENÎ®1k)*¯Óst|åÆÇ�N�{|�|Xw¡M�1�52�5ð¸
¹ÆÇ� 
! SENÎ®1k)*¯Ó��± SENÎM¬­¯Ów�����
T.TÆòè
Typical
Ù�òÛÜx��1ÆÇTµUt}����èa�ã��¬J�b�è

��  55-112! 1�52�5
�üÆÇ
xéó  

x ©ª î� 

fÆ¼��[ 10,20,30-40,50-60[  à 25@ãÎ¤ 100@ãÓ 

ÔN¼��[ 1¯��ÆÎ0ãYÓ 
fÆ¼T�»�[�b��10@ã 

���b��4@ãè0ãY�3@ã 

ÔN¼�x7 ��è�x ÔN¼�à�[w¿�v.Î5@ãè2@ãÓ 

 

�  55-111! 	
^��ácfú�>?ä�ï  
SENÎ®1k)*¯Ó 

SENÎM¬­¯Ó 
v7Ð	/	k	ðk)�ññT
ÍÆè�}��J
 

SENÎ¸¹¯Ó 

��st[�e
�~�A �è¼?T
t�HPÆ�/t0����

�é*�.sv
��/ñvHòñ�PTðH�ò£�Ê���}ð

ÐÇ
�è�ðµU�TI�'''TUñ�/tåÇéY� 
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Ê�|¶C�@	
��ê�¹°�amþ�ÕBÝ{wã#PT/wN��J�è

aa�HÇ��/EñTU|}��w�HÇ�BC�NJ�è���J���¬

J�b�w����èBC/*+\D�wã�wN��J����Qò��wN

�¼�Nð£�Ê�PT
��� 
! �Pwè¡M�1�52�5\Q��èxyJ
á*+J�ä1�52�5è

á�*+J�ä1�52�5�@�ð\QÊ�PT
ÆÇ�ô�J
�èé.�

cf
.Nè*+J�b�ðxyÆÇ¡Mð 100Mè�*+J�b�ðxyÆÇ
¡Mð 100 M·xÊ�PT
ÆÇ��*+J�b�T�èSENÎ®1k)*¯Ó
w·ñÇ�J�èÕÊZÝ{w�+�
	��È�w�ãè*+J�b�T�BC

/*+\D�w��Ê�+�
	��È�w���P}tð0n��Q
¹°w

°QÆÇ�P}t�5*	Þ	�è®1k)*¯��±M¬­¯w~·�}Çè

É�Éfè%&cA�cfè~È
��_`Éf
ÑUèÔN¼/�uÆ�ñá0

ãYäðÑUòñ��vÇè*+xa�*+xð�ãTëÊ�Ç�è­hw�Ê

�J
cfú�>?��OGðAÆÇ�¡M����cf©ª 1 R
.Nà 200
M��¤ 1200 Mw��/ècf§�x7
��ÚÛõ�wñ�JH	Æ�¤
2400Mð·xÆÇ� 
 
¯ >2)
�á��v]�n���w�x5,�

! SENÎ¸¹¯Ó�¡M3¢	0)*� SENÎ®1k)*¯ÓT�Fw��/è
cfú�>?ð�OGÆè
�	*5*	Þ	õ�ò
ÆÇ�P}�èP}vw

��«wècfú�>?�%&/��ñÇ�
T�
��ð´)�JTÆè$Û

Ü�����ð�#]6x/��TñJ��ðõ�ò�PTw���	
^��

O;�ïð� 5-11 
�Ê��OGÊ�PTwè�ãÛÜ���èvÇècf§
kÕ»Þ�
���EF���ð�#PT/NJw��� 
 
Á &�V��V�yz�{�|��}F~��

! SENÎ¸¹¯Ów�è1�52�5°Q��Qþ�Ëow��#è*+'�*
+�à 100M
.ñòèfÆ¼��['ÔN¼��[��±x7�{|�|XÎ

xÓð¹°^
��Æè��A	2<�,�ÞTÆò~·wN��J
ÆÇ��

�ð� 5-12
�Ê� 
 

5.3.2 ?@<�MN:OP 

! g�gZ��Ë©�0�=@ABC52ÐÜ
è®v����± USB Ü	A
BÜAm15(Roland UA- 25)ð£ÉÆÇ�01,�V)lÏ)*21í(SHURE 
WH20XMR)ðQ·ÆÇ�Y�íÞ�ù,m�� 44,100HzèZ)*Ê	*� 16bit
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£�ÆÇ�vÇèm),C)íTÆòÞ�C PCMÊ�	Ë(SONY PCM-M10)

��«�ð�ú
�HÇ��t
èÊæJ�� �Ç�èAÐ2�ZAÜk@

þ
���Kð�HÇ� 
! �«�è1 1��
|Çã��J
¬AÆÇ�1a�Çã 1200cf��«ð 4
n
z�è1 n�Çã�ú��cf§�/xwÎÏðÐ|�/t 3 ú�Jìw�
HÇ��'�X��52ÐÜ©
£ÉÆÇAB5íÊ1ð·ñò�HÇ�X�½

�Q>þ�Ëow�HÇ/è*+J�¡Mst��ÇfJ/¥¦ÆaÊñT��

@�*ðõ�è���J
��*k	�ð�HÇ�]1�¼�Nwè�¤ 7200
����«ð��ÆÇ� 
 

5.3.3 ?1/TU�¦V 

! SENÎ¸¹¯Ó� 7200î���
.ñòècf�T� F0Î<Ü'����'

ý�'ýË'Ê�ÐÓ��±cf���Îcf�'<Ü�	þ�'�¤w	U�Ó

�²³Öð�åÆè×Qzz´ð |Ç�:é×Qz�ôM,m���è:ê×

Qz�cf����Qz/T#Rv}òñ��:ê×Qzvwwíîûüý�

72èw�HÇ�Ä 5-10
è3�	þè5�	þ�ÃZ�Tè�x�Tè�Æòf
§�T�¤ 36@ã��L²³Ö�ëìík)*Îà 200îÓð�Ê� 
 
5.3.3.1 ]�x�:�¦���! 
! Q��6�ð£�Ê�Åãè3 �	þcfTÙÚÆò 5 �	þcf�zå/ó
ñ6�/Ðt}Ç���w�è5 �	þcf�fJ/��/�s
��TµUò
ñÇ/è0n�×Qzz´w·ñÇ²³Öw��Ê�Åãw�è3 �	þcf�
fJ/��/�sw���J�¿ö/Øt}Ç�P}t�²³Ö�ècfQ�


ÉÆò¤�ÆÇ�HT�Ã9��å��wL�Ç��w�HÇ�wèªñcfw

����J�Ã9�²³Öw���EFx/¥å�}Ç]6x/����	þ�


������Úñð�ã¡ë
� Ê�Ç�
�èBPM�g)ËJ��L²³
Ö�£�/�Kw��� 
 
5.3.3.2 ���:�¦���! 
! Ê�ò�f§
�Æòè�x�T
�N����Ðt}�sHÇ�M¼�/�

vÆ�P�6�ð�v° Ê�PTw��ñ/è��#T�0n·xÆÇ¡Mw

�è�x
ýþ�}vèEF���ð\|åÊPT/åæÇTµUt}�� 
 
5.3.3.3 �±gihR�:%+L����ß·+¾¦���! 
! cf§kÕ»Þ��±x7
������ÙÚw��/èP}���TRÆè
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�¼T¾¡�½¼
.ñò�`x�fJ/�LJEFx/_ñPT/£��}Ç�

²
bx�¼
.ñò�è�«~����×ØJÝÞ��+
³´sHÇ�wè

¯§t
THòxÎ�¿öw�HÇ�étTÆòèP�z´w�·ñòñ�ñ�

�®+	ð.#��*k	�ÆòEF���ðÈ�ÆòñÇ�wèP��J�¿

ö
�HÇ�7T/��}��Q�ð@Æò�èzå�Úñ�î��T��/�

N#èf§kÕ»Þax7���ðg£
ò���¿öðØ�
�ªt�sHÇ� 
 

5.3.4 ]÷ 

! 0n	·ÆÇ 6a�f§/èàcf§kÕ»Þð[�Ê�²³ð#.T�Åt
�ñ/èQ>/cf©ª 6RS�ñv}�f��F�zåð�ÆÇPT�Ìj�
ñ¿öw�ãèP}�zå�à¥¦§���FÄ/]eG�}Ç��w��ñs

T/�wN����#T�è�LJEFx
�ñòècf©ª
��KL�ÙÚ

JË�ñTµUt}�� 
! vÇè`x¸¹½¼ÎMAMÓ�zå/ñv}�cf
�ñò�éÝË�ñz
åð�Æòñ�/è¡M
ÉÊ�ç�x�à�f§kÕ»ÞT�Jì7TU|}

Ç�¸¹½¼�è�+
���������w¡M�©oðÈ�Æò�ãèÌj

�ñA	2/Øt}Ç� 
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���� `��@D� � ���� `��k>lED� ���� `��mnlED�

���� `��@D� � ���� `��k>lED� ���� `��mnlED�

ÄÄ   55--110!! SENÎ¸¹¯Ó��LJ²³�:éè:ê×Qz�ëìík)*Îà
200 îÓ  
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5.4 �
 
 
! Mhw�è3n����«¬­�¿öð�vUòèM���NJw�����
������ðè��¼�
�Hò¬�Ê�PT/wNÇsð=»�� 
�

! M��w�è���������ð�JÇ�
è�123ð£�ÇJUwEF

�����Î���s���Óð��Ê���ð��ÆÇ�EF�����ðØ

t}ÇsgJs���ô�ð£�Ê�PT��«w��PTstè®1k)*¯

��±M�«¯w�è\�J�õ%Zst\Q�}Ç��A	2ðÙÚÉÞTÆ

òèÙÚÉÞ
ÉÆòg��J
EFw�HÇsð�ÉJ
ë����ðQ·Æ

Ç�¸¹¯��Ww�è\�J�õ%ZT�ÙÚ�qzw��T��ÆÇ�wè

��f§'f§kÕ»Þ�w�ÙÚð�ñèf§�w����/Q#���PT

ð£�ÆÇ� 
! P}t�¿öð�vUòè¥¦��
Å�ÆÇJUwè����������

]6x
.ñòµ¶Ê����¼�w�è¸¹¯��Wwèé��Çã 1200î
Î1cf�Çã 200îÓ�¡Mð·xÆÇ/èÄ 5-10w�ÆÇ�J
è�éf
§����cf©ª��LJzå/�Íï@JPT/zsHÇ�®Hòè¡M�

B©
�Æò�èý�w� 200îJì�}Wè��f§����ð��Ê��

qzw��TñJ��/wN���©w�èf§��ñ�f§kÕ»Þw���

�/�N#���PT/f��gÆòñ�Ç�è¡M�/gPvw�BwN�s

ð��ÆÇJUwèf§�ðwN�ÅãÐaÊPTwè¥¦��
������

ð��Ê�PT/wN��J
��PT/i¨wN��Ç7Æè¸¹¯��Ww

��"JUV�¬AÆòñ�ñÇ�è�"JUV*�Ð�Æ�R�òè�B©�

�"¬­ð@ÆòP�µ¶ðÈ£�Ê��K/��� 
! vÇèM¼�ð ·Ê�s*ãè�#vw�¥¦��ð·JPT
��Ç�è

�t+�����ðØt}�TñJ���wN�ñ�ÆsÆèP}st�"¬­

w£�Ê��K/��/è�«�IJw¬­§/õ�ÇÝÞw�è¸¹¯
��

�`x¾¡½¼�¥¦�Ûc��
r#è0�EF�f§ð¸�Æòñ#�sw

Ûc��
rñ����ðØt}�]6x��uÊ�TµUt}�� 
 
 
 



 
 

86 
 

 
 

5.5 2��¤:) 
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