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on video superimposing
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Abstract From aspects of information producing and psychological process, the necessary contents of effec-

tiveness evaluation of suggestive information based on video superimposing are concluded: theme-attitude

effect evaluation, object/concept-comprehension effect evaluation, parameter-cognition effect evaluation

and parameter-covertness effect evaluation. The factors influencing attention, perception, memory, com-

prehension, attitude and covertness are analyzed systemically, then indexes are formed and effect model is

constructed. A specialized theoretical guidance is provided for information producing and scheme selecting

in PSBVS. Primary single-factor experiments have validated the reasonability of proposed methods.

Keywords suggestive information based on video superimposing; effectiveness evaluation; cognitive effect;

comprehension effect; attitude effect; covertness effect

1 ��

������, ���������
��������	����, 
����	���	����

����
�����
��� –���		����	
 [1−3](psychological suggestion based on video
superimposing, PSBVS).

	�������, PSBVS �
�
�����: 1) ���	
, 
����
��� “	
”(� “

” ��) ���
��� “��”(� “��” ��) �
��; 2) ��
	
, ���
������	�	����������������	���

�, ������ (�	) �, 
��
��������
���.

����, PSBVS ��������������, �������
��������� [4−5], ��
������������������ [6] �, ��������. ����, PSBVS���������
������, ����������
�� ���������������� [7] �. ������,
������� ����, �����������. !�, ���	�������������
��
������������������!", 
�������	�"��	��#$. � [8] �	


����: 2010-08-26

� !": �����#�� (60875048)

#$ %: �%$ (1981–), �, �����, ��%��, %��&: ��&���'�� (�).
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������� �
����, �!"����)�	���, ����������##�		�	

����*
��"+. � [2] -��"������ PSBVS �����, ##�$%!�$�����
$��	�%��������,&�&#$"� 
�	���!%, '�&
	(�'!%#� “��,
&” "�%&��. 	��	
�����
�� “).”, '*�
,
��/(,&��#$���. 


 PSBVS ���#(��	
��'(, ,&))+*�����#�%,�*"��/(,&��#�

���
���� [9], +����)+,����� [10−11]. '�&�	
#-�-���.+�/, �
����� �0
'(��*
�.+��%�, ��%.##,&$0, 
'�*�,&&*�%��
�, �/
���#(�#0�*/&#�+��$"�1���$�2-
%,.

2 &''()()**+,-+./,

�����
,
��������
0���'��. 3$�		�	
������� � (��
 [8]), 	��-�4&
,������, �,����&4.'1���5-�-1��.�/�. ��,
!"�		��	

���
�6, �(��, ����&4��	
#-, �,����/
-���:
1) ),�4&�1��0/*, 0!"
,; 2) 	

�� [8] �4&1.'�.��1, 0�-/��
,;
3) ���4-�
����, 0.-
,; 4) ���
�42+��23�34, 0��
,.

���, �##	
���0�*
�4 �+
*,�		�	
���
,
))
7/
'(�
),: !" - 1�,&))��-/�� - �.,&
))�&# -.-,&))��&# - ��
,&)
), �#.-,&2.
��,&�5-,&�-1
,&/
�
�5. (� 1). 0 1 /1234012563

1) !" - 1�,&))��4 ))	
��!"�4.'�
,, ),&41�-0.,, �4
2
�0��. 1�,&*3�����-�/0��.�	
������, ����06���13��3
����/��0�. !" - 1�,&))�	
��))�8	
'(, �7��2����	
�'�
��4 �)), ''(�#-�4��84
	
�Æ�#Æ.

2) �-/�� - �.,&))5�4 �))	��-/���4.'*3�!�0����	
!",
7��4�4�95. ���.��6�, -�4 ���
,5-�� (7����'��) ����, �
4&�6'�.���)$ (	
��), 0:�5&%/8	�-;0%/�-��;	
!" [2] ��4.

3) &# - .-,&))��4 �+*�		��5-���&#$"�4"�, �4
�����
���5-�-1. �.��6�, .-�	
��$,��%, 7
�7�
,.-����, <
,&:
�96��.�/����,�. .-,&))����#(�#�	���+*, �*Æ���:3-�

�����-, �%&4����'(.

4) &# - ��
,&))4 ����458, �45��:�23�*5	34�	9��. ���
����
� [2] �7�, �	
��&�#-�����
,5-��%�, )����		����
.
�� PSBVS ���
�6, 	
������26=����	(�, &498�-::$���, 4-,
06���),�8�/�, �154:�34��+;</�. �.-,&��, ��
�9,�6(&
#�.��;(.

3 &''()()*7:Æ8

�	&��.+��	
��,&�!* [12−18] ���%�%., �##
,
� 
5., 0��,
&�5-,&�-1,&��.,&�1�,&���
,&, .9
�78���>7, ;9���%�#
#,&<�$0.
3.1 9:;= (attention effect)

4��	
���/0�.-99�	91Æ�, ����<�6=����	(��, !	��-'
8�:�/+�;�*��8�. �	8	>90:, 	��-�4&�=�*)#-����, ��	
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#,$���. 	��-&�������, !��+�/
�	�!*: �	, �- (object) '8��
,

������;
�<����<Æ0�?1�
��*�; �?, �-��	@� (background) ���,

��A�� (contrast)�1*>"�� (spacial) ��*=�>"�� (sequence) ��	; �/, ����
�� (audience) ���, !���
��������� (� 2).

Eatten

Objectatten Re(O,B) Re(O,A)

fNovelty ContrastO_motilityO_intensity

O_size O_color O_brightness cIntensity cMotility cFormer

Spacial

d complexity focusNum

importanceO_supTime

clue

Sequence

subPriming involvement

0 2 <=>?@@1ABCD

1BObjectatten: ���,& (Eatten) 
���	��-A8��6�
�
1) fNovelty: ����;
 (former novelty). �;
����>�4�;����;����
. <=

	2�3C��@��A����1��4����, +4?5
�(���>�B@C&#
����-.

2) O intensity: ����. �	8	#���0��6��, �?D��-�7>�?E��8�, D1
�5A!F��4����.

3) O motility: <Æ0�
.<Æ�0����A@B���C,8��;���. �G�*E�F
�
�F�@96:��., ,&�11<�0/�, +H�0#A�A����
�, <�*+,8��8�.

4) O supT ime: I�	�
��* (superimposing time). J�
��*(=, �,8����. ���
(J. R. Rossiter) �4 2001 ;��� [12] Æ�, �3K	*6�@9� 1–5 <	CG�*,�8?G���
�?..

2BRe(O,B): 	��-��	8	@����

1) Contrast : L�-�@��AH=�6�, �5�
I��:�/. �A��
���/
�	.

a) cIntensity: �����A (intensity contrast,0����), 
�?E�A�8��A. �;����
A, ����99A<�����C���
�. �A@
�, @�4��, � “B=M#	6J”.

b) cMotility: <Æ�A (movement contrast). �@B�@��, <Æ���-,8����; +�<Æ
�@��, @B��-,8����.

c) cFormer : �?�A (former contrast). L�-�@�����N���6�*O�, 1���95
�, �9�4��, � “K#BA”.

2) Spacial . �-�	�>"
7�*=�>" (�: .:<: C)�C#1*>"�
�	, 0O location

=< (h : m : s : f), (x, y) >, �#, �-��	8	@��1*>"��
7���/
�	.

a) d : �-�8	C6D>. ���C6>A(�#�L�C6>"/E�B�11BC��8, !�
L	��-?E@�'8��3C6�, ,81��8.

b) complexity(x, y): 	�>"P�@�AC
. AC�@��'���, �F%&�-	��1QB�
	��B�. ��, CL�@Q
��5��-, ����.

c) clue(f): �-0�8	@�#��3D$. 8	#
22�D��?E0�, 
�35��? (�G
E�%

��), A$4�Æ
D1:�	��3,3
�.

d) focusNum(f): .��#% (focus number). !���D�F+
, 8	@�#�.��@@, 	�
�-@(�����. �RB	�>"�, �2��3�D�-, �EC6D�HI8	, �+��),&�
���L:�(E.

3) Sequence. 	��-�6=����	(�),##��*=�>"��, ���84��	
�
����, 
����
�	.

a) subPriming: 
;����FÆ (subliminal priming). �
FÆ	�$� [19] #, �	
����

�&�����**M�&�	
��E/����G	�������, ,�I�-3���, S
��
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�	
�����.

b) involvement : (�J&��/KE�6�. �(�'8����(�, 1���8	��-. L�	(
�#	
����HGF����D�, 15����D�(�	�+;N�I8'L#�	?��0�,
����C6��������
515���8��+��0H� “;��C” � “0�C”[13].

3BRe(O,A): ���������
���M5�N���1Æ���, +J���A8�?1
�D-���, 
�4����7��1

��(T�GK�L5, ��L��LH�KM?1�!*. �9F, L������
�	����AI�
� (importance) �, �5,8��4����.

�7�?�*����,&+I, 
���'	!*, 0����0-J���; 
����,&�8
6���
�, �	��I)
6����; 
�-���,&�8O���
�, �	��I)
O��
��. ��*.+��%���%., �##��,&$0��.

Eatten

=

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

1, k11x11 ∗ k12x12 ∗
(

1 +
7∑

i=3

k1ix1i −
11∑

i=8

k1ix1i

)
> 1

k11x11 ∗ k12x12 ∗
(

1 +
7∑

i=3

k1ix1i −
11∑

i=8

k1ix1i

)
, ��

0, k11x11 ∗ k12x12 ∗
(

1 +
7∑

i=3

k1ix1i −
11∑

i=8

k1ix1i

)
< 0

(1)

�# k1i(i = 1, 2, · · · , 11) �%. x1i(i = 1, 2, · · · , 11) ���,&���!F, J 0 ≤ k1i ≤ 1, 0 ≤ x1i ≤ 1.

�'	!*: x11 - ���� & �A�; x12- 
��*G=��.

6��!*: x13- ���;� & �A�; x14- <Æ0�O6�� & �A�; x15- �4N��3,3,
x15 = 1 �

,3, x15 = 0 �
;; x16- 
;����FÆ, x16 = 1 �

FÆ, x16 = 0 �
;; x17- �
��������, L����� x17 = 1, 4- x17 = 0.

O��!*: x18- >8	C6KE��; x19- .��@D��; x110- 	�>"P@�AC
; x111- (�
J&��.
3.2 GE;= (perception effect)

5-��.��%, 7
�6'I9�LE�, ��<&HJ	��-0�����. 	ULE�, 	

���
��*I=, 	��-&�1��
K+.'F5- (7��'��) �	
#-�	
�'��.
4����5-�.'�K��
F, 	�	�+�	
��'8��6�����, !�
���%DL
(O IQ, information quantity)���AC
 (fComplexity, former complexity)������
��*��<
Æ0��; G	�	, P	��-��	@�������A
�; ��, )P��/0HA8?E
�, L
�����-IP (kn&ex, knowledge and experience).

O intensity, O size, O supT ime, cIntensity. �����4��*�-J�8	����, 7
H�	
����I)���<&��N. 8�(�, �-(L, 	
��*(=, D�/����5-. +VI�(
8���ID���)�I��-�@����O;	�A. �-�@��8�@/E, 	?�W?@/E,
VI��@J(. *&, O;@D, �A@
�, @/�VI.

O IQ, fComplexity. L�NO&��X(=�-1,%�, 
���511MM, �+QY���N4
.'F�.	��-4��7�. HI���A?,8�., �M*�
,+JZO*���K�A?L. �
�/0H�0�.-QÆ#, L/RD	2+D%&%	K/�P&, .-;P/N- [13] ����	
�
��.-(�#�����
�. 3$'N-, L��%L���HI�, /�5-; *&, -1,55-�
�J(.

O motility. O6�<Æ0��'����5-. I�����, <Æ
���,&6��, Q�5-,
&O��.

kn&ex. 5-,&����
�O;�
��. ��-IP �@R�2��	
����.RS
�
D-���. 4��7�	
<�, �.	
��, ���1HI��#0�7����, �
�-IP @
@, 07������5@D, �.��@HI. ��, ���OSQT��3SM?E�D��8����
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�5-.

��*.+��%���!�%., �##5-,& (Eper) $0��.

Eper =

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

1,

3∏
i=1

k2ix2i ∗
(

1 + k24x24 −
7∑

i=5

k2ix2i

)
> 1

3∏
i=1

k2ix2i ∗
(

1 + k24x24 −
7∑

i=5

k2ix2i

)
, ��

0,

3∏
i=1

k2ix2i ∗
(

1 + k24x24 −
7∑

i=5

k2ix2i

)
< 0

(2)

�#, x21- ���� & �A�; x22- 
��*G=��; x23- �-DL��; x24- ���-IP /�
�RS
"��; x25- ��%DL��; x26- �-��AC
; x27- �-<Æ0�O6�� & �A�. �
# x21, x22, x23 ��'	!*, x24 �6��!*, x25, x26, x27 �O��!*. k2i(i = 1, 2, · · · , 7) �%.
x2i(i = 1, 2, · · · , 7) �5-,&���!F, J 0 ≤ k2i ≤ 1, 0 ≤ x2i ≤ 1.
3.3 JF;= (memory effect)

-1�%
�N[���(E�P , �&�?����L��L�. ��7
1-K�<
,&;D
��F�����1���
. 	
���-1,&!����A	K (O frequency)��4
 (O association)�
��%DL�����4
�!*���.

O frequency. ��-1,&;���TU5�&	
���VF�A	�. ,�&�	�-�V�A
	�, �,�	��	!"�����-.

O association. 3$�4-1�N�, L4��8�R8	4��	���8	�, �&��!����
S&T1��. 6(-�TU,�;Æ4��9�.-P , �%�	
����.�-1. L	��-�
E�
-�
���	K��, ��.��FB�-I��@��, ����KM���)$���, ,
,
�U���-1,&.

O IQ. U�
��*�=P
, 	��-���#%�CL. 4�=�-1�,%7
 5–9 
I> [13],
QQJ�@@, MM�K�@
.

fNovelty. 	U�A, 4��GVF-K�?��, 5-J@��AFQQ. ��, 
?��7/4(	
�, /L�(M. ��54L�(M���, 6=D�4�8	��8�, +J�A?�TW��. ���4
W����N4R-%3, �-1#�,8��2���XV, -1A?OE, ���A?�/, ,8T4�
�.

��*.+��%���%., �##-1,& (Emem) $0��.

Emem =

{
1,

∑
k3ix3i > 1

k31x31 + k32x32 + k33x33 + k34x34,
∑

k3ix3i ≤ 1
(3)

�#, x31- 	�	K����; x32- �-�4�
-�
, L�-�	
!"&*N�
��-�
���
x32 = 1, 4- x32 = 0; x33- �-���4
, L9��4
� x33 = 1, 4- x33 = 0; x34- ��%DL

"=�-1,%��, L 1 ≤ O IQ < 5 � x34 = 1, L 5 ≤ O IQ ≤ 9 � x34 = O IQ−1, L O IQ > 9 �
x34 = 0. k31, k32, k33, k34 .9�%. x31, x32, x33, x34 �W��#, J k31 + k32 + k33 + k34 = 1, 0 ≤ k3i ≤ 1,
0 ≤ x3i ≤ 1.
3.4 GH;= (comprehension effect)

��		�	
����.
��'�� (BS, basic semantic)�	
�� (SS, suggestive semantic)�

�� [8]. ��!"���7�,
�&��'����.*&5-,&��� (3.2(),�P��.,&�
%�	��-	
����.. ���	
����.,&!��FB��@� (Region, region civilization
background) ���, 0�'FB��@��, �-�4.'*3�	
!". ��, �	@�������
��
 (context)�����FÆ�!*��8S
�.�
�.

Region. 	��--J#-��!", .'��#�U4, 
�YX
�7�. � PSBVS �<�#, 0
	���-@
-�
�,+
��%�-���&*������V#�!&,������@�
�.A
��#�4S#WK-��GY, XT-��UW. 7
L	��-�!�0����	
!M&*�)�
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������.��FB�-I��@��
�, ��<&�.��0���%�7�, 6'�18!�0
����	
!".

subPriming. 6(��H
���������-�
�������FÆ, ,�V
�����	

��!M��. [18].

context. L	��-��9(�),�������, 6(@��ZQ<�, ,��#�����FÆ,
V
���..

��*.+��%���%., �##�.,& (Ecom) $0��.

Ecom =

{
1,

∑
k4ix4i > 1

k41x41 + k42x42 + k43x43,
∑

k4ix4i ≤ 1
(4)

�#, x41-�-�'���	
!"�6'���, x42-
;����FÆ, x43-�-	
��� context �
��; k41, k42, k43 .9�%. x41, x42, x43 �W��#, J k41 + k42 + k43 = 1, 0 ≤ k4i ≤ 1, 0 ≤ x4i ≤ 1.
3.5 IN;= (attitude effect)

�6'�.��)$��%�.��/�	
, !��	
���!"), ( O Content)
�,��)
,�4
"����� ��W"�����7[, E/��8�		�	
����&4$,.

����),1�,&�!*!�
�-��7[ (desire)�

�6 (individuality)�N
1����
(at&be, attitude and belief)�FB��@��L���1� (situation) �.6(�		���,���U4�
L5�1�0�, �6	�� “�-” 
�YX, -J�.��7�\R, �\R�LA?S5, T?!"�
�2����, T?!"1�/2��L5. 7
L��W"����XY�7�, ����

�6�N

1�����)�!*�C�, �J�L�Y����1��
�, ��<1:�.,���13. ��1
��0��1�8���� (FÆ) �]�I#���:����.

��*.+��%���%., �##1�,& (Eatti) $0��.

Eatti =

{
1, k51x51 + k52x52 > 1
k51x51 + k52x52, k51x51 + k52x52 ≤ 1

(5)

�#, x51- 	
��!"�.'
,�, 
�	
!"1�������!"1��.,���!"��,

�� [11] ��	; x52- 
;����FÆ; k51, k52 .9�%. x51, x52 �W��#, J k51 + k52 = 1,
0 ≤ k5i ≤ 1, 0 ≤ x5i ≤ 1.
3.6 JOK;= (covertness effect)

�		��		^_X, P��G, �M�&�8/(�	
,&, *+16���	
���D�:
�*5�3���U4���. �		�	
���
!�6(��Y�����.

1B��'8��
����.�. 6(����� (
�<��������)�
��*��-DL�
&#�.�, �9F, L���-3��/E5-��, P�`�`���8���8&*�, �]�I�	
�������, ,&CZ.

2B<�Na�	@��	��-���Z�. '�	�>"P@�8	AC����
0�8�Z�

�, 
�1*��Z�Z��8�Z�, �*��E?�Z�,��, V�	��-���
. �: &0�
�� “��” Z�, �
�B9�9	� “��” Z�.

3B<�Na�	@� context ���Z�. 	
��),�Na�	��������
, 0L���
(� ([�) #�),�L(�@����?�, �-���V��
N�	5
� (��\W�X\�K�
�	5
), ,�V���	���[
���
.

4B����FÆ�<�. ��-3FÆ,�
,I��-3��, �V
�	
��!M�.���,
,�\=��	
�����
��*	I������, �+V���	����
.

5B�	(��b&
. &	
����
Fb&F��F�O	��F�(����),#, ���[
���[�b
	�, Z�##��0P�5�8	6([405-8���),�	5., 6<��/�
��),���, �A3F/�	����. 6(@��ZQb&, &:3�V�'8�!", ��F�P�
����.I�9F�\��, &��b&84�'L#, 6����8�]�	�::.

6BV��� [20] P�. 6(P�, 6��-�@�*66'�]���� “�(�Æ” ��, ,�6	�
�),C�]P. '����^Ac�	ÆY��0	� [2] #<�?@.
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6�5��70�Z�,�, !+,��Na�	#	�	����, 7�[0�\����4S0&
^3��I, ��5�1\_�P(4
�0Æ, �+	���&��
,���LE�6���23�3
4��;L�, 2+:�O	��. ��%.�##��
,& (Ecov) $0��.

Ecov =

⎧⎪⎪⎨
⎪⎪⎩

1,
∑

k6ix6i > 1
6∑

i=1

k6ix6i,
∑

k6ix6i ≤ 1
(6)

�#, x61-��'8��
�������, x62-@����Z�,�, x63-�4N� context ��Z�, x64-

;����FÆ, x65-�4b&OL, x66-�4<�V���; k6i(i = 1, 2, · · · , 6)�%. x6i(i = 1, 2, · · · , 6)
�W��#, J

∑
k6i = 1, 0 ≤ k6i ≤ 1, 0 ≤ x6i ≤ 1 .

3.7 ;=LMNO
���7.+, �A	��-'8 (Object)��	8	@� (Background) ��� (Audience) /�

	�!*Z�+��	
���,& (� 3). '�##��		�	
���,&$0 (effectiveness model
of suggestive information, EMSI). dC��0%��:

E - �		�	
���<�,&, 0
,
; Ecog- .-,& (cognitive effect); Object , Background ,
Audience - 	��-��3%��	8	@���3%���3%; xi- ��	
��,&��*; f - ��
�!*	3%
A0%0�
�,&]#; ω1, ω2, ω3- ��,&�5-,&�-1,&�.-,&#0F�
W�; λ- `6!F.

EMSI �]#�

:

E = Ecog ∗ Ecov ∗ Ecom ∗ Eatti (7)

= (ω1Eatten + ω2Eper + ω3Emem − λ) ∗ Ecov ∗ Ecom ∗ Eatti (8)

= f(Object ,Background ,Audience) = f(α1x1, α2x2, · · · , αnxn)

s.t.⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

Object ::=< O former ,O intensity , O size, O IQ, O motility, O location, O supT ime, (9)
O frequency,O Content, O association, O subPriming >

1)O former ::=< fNovelty, fComplexity >

2)O intensity ::=< O color, O brightness >

3)O Contenty ::=< O BS, O SS >

Background ::=< B color, B brightness, B motility, B complexity, context, focusNum, clue, (10)
involvement >

Audience ::=< Situation,Region, Individual > (11)
1)Region ::=< nationality, history, culture, religion, consuetude >

2)Individual ::=< sex, age, race, kn&ex, at&be, individuality, desire, favor, status, habit,

health >

xi ∈ Object ∪Background ∪Audience; i = 1, 2, · · · , n
αi = 0, 1; ω1 + ω2 + ω3 = 1 (12)

]#.e�0%A
��.
1) �		�	
���
,
�5�.-,&�1�,&��.,&���
,&Z�+��, /H-

J��H�, ��_��. 7
L��-�
����, ��`	����
; ��, )$&1.'�., J)
,&
��0/*�, <&:�/(�	
,&.

2) .-,&�5���5-�-1�/
Z
�5.0##, /H������, J�]&*
�	�
5., �5-,&���,&���!*�	ID, !�)��`6!F λ 
��R.
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attention effect

perception 
effect

comprehension
 effect

memory effect

fNovelty

O_intensity

O_motility

context

fComplexity

cIntensity

cMotility

O_frequency

O_association

O_supTime

O_IQ

desire

O_Content

kn & ex

Situation

at & be

Region

Background

Object

Audience

attitude effect

complexity (x,y)
subPriming

&

&

context

&

covertness 
effect

context

focusNum(f)

d

clue(f)

involvement

importance

O_size

cFormer

.   .   .

0 3 PQQR/123R@S401TUVW

3) Object : 	��-���3%, ������-��?/��������DL���%DL�<Æ0
�
�	�>"�I�	�
��*�	�	K���),��4
����FÆ�!*.

i) O former : ��3%, 
�����;
/�4
�AC
��
.
ii) O intensity : ��3%, ����
�a?�8���	.
iii) O Content : ),3%, 
��'���	
���
��. �: �������
	

��-,

[.� SS = BS.
4) Background : 	��-0��	8	@����3%, �����@��a?�8��<Æ
�A

C
�����.��#%��3D$��(�J&���.
5) Audience: ��!*3%, 
�9�B0��K1� (0�*^�!*)����0�FB��@�

��
�!*�/
�	�),. �#:
i) Region : 
��S�\f����T^�QV�;
ii) Individual : 
�
9�;]��S�-IP �N
1�����

�6���7[�
4_G�

8^F>�OSQT�SM?E�.
6) αi = 0 �
�* xi �,&;��, αi = 1 �
�* xi �,&
��.
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4 XYZ[\

!" -1�,&))��-/�� - �.,&))���_)), 	Ua��
�))�N, 6(!J;
bc.���
�, ��bc�LE�,�a�U`c.N, 5U^�FBU`�
�. .-,&))��
�
,&))-��&#_)), a���Q� +*��N (�%))), 
�����	P����1*
�-, �&#�.-,&���
,&
�))+*, 3$� !&� Æ&#$"�"�
, ���
�
8��;4.

��=\, '�M�&#_))�/V� 
_, _�� U`�$a�a��!&.+. 
U� ��
Q����N, 	�	, ��b��&#I, .(+*:3���,&�5-,&�-1,&, ���4:�
	9*�; G	�	, 7�'&#:�	9*���I. �$!&
���.+, `�&#�$"2-, �8
��.-�g���
�g�&#�I�I, 0&#�.-���&#���
��.
4.1 ]^WX=

� U`: ��	8	"C�>"	�d
	
����G, .9����
��*�]
� (*3�
	������) �&#
A0%, ���	V1*, �&#���,�����$�
�	��� , ��
7��!&
� Æ, a�I!*1**� $a.

��J�: �	U�� “#�b9cd” ��)�	

�		��Na�	 (� 4), �*
 30s Yd;
	��-
 “#�e” ��G (� 5).

0 4 _`PQ 0 5 QRZa

� eh: 	�i� Premiere, �	�Yh.

))��: !J;b�, <�.

1*: ��af
DQ�`Xg, �/	c6�/6=.

]^ (b): [cd\]9:WGE^ef. 	��-h 5<��	�,]
� 9%,3$8	AC
��
"C�	�>" (1QB	DG��B�),I�	��*.9$"
 12ms�24ms�36ms�48ms�60ms�72ms,
��&#I��, 
� 6 V� . hV1* 10 g, h
1*7�	e, �!J;b1*�4��8	��-,
�-�\R, ���4:�*5��, abhV� ���K�5-K�8� 1.

_ 1 `ghaijk@_
12ms 24ms 36ms 48ms 60ms 72ms

bfi `ci bfi `ci bfi `ci bfi `ci bfi `ci bfi `ci
0 0 0.7 0.1 0.9 0.7 1 0.9 1 1 1 1

!&.+: I�
��*
 12ms�,	��-�&��1*���; 24ms�,����,�M&�3^
8, +;NV.; 36ms�,�'VN�-),�\R, 07�
,5-; 72ms���1*�23�*5��.
�� !&,���, 

���5-��'	!*,
��*JH�	���I, .9
 24ms� 36ms,�
J�	��I) (24ms–60ms) 
6����; ��, 

����
.���* (��'8�
���) &
	, 72ms �
��*���
�I. !�, �.-���
�^��g�, �		�I�
��*�"��
I�I� [36ms, 72ms](��'� ��&#I�$�).

]^ (d): lmN]9:WGE^ef. 	��-h 5 <��	�, I�	��* 48ms (20 C), 	�
�8	Y�6 (cg)), �-]
�.9$"
 3%�4%�5%�6%�7%�8%, ��&#I��, 
� 6 V�
 . � 6–8 0

]
�
 5%�7%�8% ��,&�. hV1* 10 g, h
1*7�	e, �!J;b1*
�4��8	��-, �-�\R, ���4:�*5��, ab0]
�����K�5-K�8� 2.
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0 6 noep 5% 1@@0 0 7 noep 7% 1@@0 0 8 noep 8% 1@@0

_ 2 noeijk@_
3% 4% 5% 6% 7% 8%

bfi `ci bfi `ci bfi `ci bfi `ci bfi `ci bfi `ci
0 0 0.1 0 0.7 0.3 0.9 0.7 1 0.9 1 1

!&.+: L]
�L��� 4%�, 1*���8	��-; ]
�
 5%�, 	��-��1*��,
�jk;N7�
,5-; L]
�V�$ 6% �, &�N	��-�\R; ��L]
�V�$ 8% 9, 1
*:�	9�*�. �� !&,���, 

���5-��'	!*, ]
�JH�	���I, .9

5% � 6%, �J�	��I) (5%–8%) 
6����; ��, 

����
.���*&	, 8% �]


����
�I. !�, �.-���
�^��g�, 	��-]
��"��I�I� [5%, 8%] (��
'� ��&#I�$�).

]^ (q): rstf^ef. �'�)�	
� 7 V	�P�, 
�	
.�V (;FÆ) � 
� 
V (
FÆ), �da��FÆ���,&���.

.�V�� J�: 	��-]
� 5%, I�	�
��* 48ms, 	���	8	�CL>", h 5s

�	�.

� V�� J�:�.�V� J���%�,.9�h���	�&� 2sf&���������
– '���gg “#�e” /�. 100 �b��, �
ÆDL�F@9�/.&	, >"d#.

� $a: � V2.

��*V�]
�V�
D��9. !*	
�����
��*, .9

12ms�24ms�36ms, �������]
�
 6%; !*?
��������� (]
�), .9
 5%, 6%,
7%, �������
��*
 24ms.

� �2: &J��
G9,h�7),&1*.
 7V, hV1* 10g. h
1*7�	e, h
�	

�		�:3, 5l1*dV�)@��0	���-),. 3$jV!&.9abhV�6'K, �� 3
0
.

_ 3 uvwgijk@
�h iemeh fkch lih

;hh A ;hh B ;hh C ;hh D ;hh E ;hh F

;hnj ie 12ms ie 24ms ie 36ms fkc 5% fkc 6% fkc 7%
god

fkc 6% fkc 6% fkc 6% ie 24ms ie 24ms ie 24ms

kpi 0.2 0.7 0.9 0.4 0.8 1 0.2

!&.+: 1) 
��*V�]
�V6'K�S�#.9
 0.6 � 0.733, 
���.�V6'K 0.2,
A
��FÆ�1*�.-�.
�l��; 2) ����]
��, ������
��*�6'KN��
lO;; ����
��*�, ������]
��6'K�N��lO;, �A
��FÆ�N���
���, @/E��, ]�I���,&@
�.
4.2 mxWyz

6(D%�� , �� !&
�<!��a.+, 
��8��!�.
1) ��.-,&, ���
��*�	K�&#��*I - ,&qDE�
 “ / ” �?. 8	
e6�

&#�5-��, ��'���,&Yf
 0,�8���9,&�6�����U; ��*I�	�\�V
I), ,&iKV$ 1, �88?
e6; &9�*g6VI�1,5.-,&�0�.

2) ��<�	
,&+I, 
��*�������-DL�@��A��&#��*I - <�,&q
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D
j “U” �?. ������RSV�8#�RS, ���.-,&nhU�. k+, �����#�R
SV�8�RS, 	�	.-,&V\�D, G	�	��
,&*+I�, ,5<�	
,&�I. !�7

�C�������5-��, 	
��������<1;D. 5�����&#$"�C�.-, 0
&#RS��o[��,&�5-,&��;DI, +�o[i���
,&�;ZI.

3)����FÆ�S
���5-��.��%�,
,V
��		����
.�� (?)48ms�

��*�,]
� 5%M&����+;N
,5-,]
�
 6%�<&7�
,5-. ���� (/)

��FÆ�LE�, “]
� 5%+ 
��* 48ms” �����, 1*�&6'�.	��-),. ,�,
��FÆ�M,�I�-3���, V�����S5
, +JS
�	��-��!M��., V���
		����
 (]
�I�, 
��*\=). ��FÆ	k�N�l,&N��O	��, �	
���
		�:3��
�
���%,��.

5 {\

7��;��, '�0���,&))��)), P����#�
D�'(, ����/(0&:�
,&�))�+*, +�����Ph�9�j��,&�)). '����		�	
���
,
��
�	i"�,��cQjD�,&))$0. '$0����.-��.�/����
�6�, ��.+�
�����		�	
��
,
��*,��*
�%m�)k%.,##�,&���!*/%.&*�
�%$0, �#$�.,&�p",&&*��%��, ;96(I!*� n( Æ��N�"�
.


�;N.���'8�?1�!*, ��,�6(�-�@�&#�.�, 6�������8��
��5-�-1, �),�8��.�/�, J�1��023, ��6�	
��
,
))���kI0
�. �		�	
��
,
))�N���, 
���#(�# “	�\R, �f	�” ��,!"�1�
���$�q6,,�o����!���6���
g
�#,C�cQ�2�F
�ml. m9&���
��
�	���: 1) 6(^!*A$@!*� , #$0!*&*�Sh����, ����&#�IR
S�n�, L���5-�����
���E, 6(D%�� #$�a.+������"�B*, _
�&#$"�%,
2-; 2) �NSj��������  Æ��: hr
�0���Sj��N��,
6(��������l_, &	��	
������	, 6(�  Æ,�
,���E, �&�8/(
�	
,&.
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