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COMPUTER  ASSISTED INSTRUCTION : RHYTHM IN THAI MUSIC FOR
MATTHAYOMSUKSA I.

SOMKIAT  PIMPUN    4736125  MSMS/M

M.A.  (MUSIC)

THESIS ADVISORS :  ORAWAN  BANCHONGSILPA,  B.Ed., M.Ed., M.M.,
SAKCHAI  HIRUNRUK, B.A., M.A.

ABSTRACT

The purposes of this study were the construction  and evaluation to a 
computer  assisted instruction course on rhythm in Thai music  for  secondary school 
students.

The sample group for this study were 30 Matthayomsuksa I students, 
The study took place in the second semester of the educational year 2007 (2550 
B.E.) form Kanchanapisekwithayalai  Uthaithani school.

The course used sound and video clips, graphics, and other features to 
explain the  theory and practice of rhythm in Thai music. The course handbook 
showed how to use the course and outlined the schedule of learning, which was 8 
periods of 30 minutes a day once a week.

Pre-test and post-test evaluation formats were built into the course and 
evaluations were done by the students on the course. The pre-test post-test showed 
an improvement in student’s knowledge of the course content. The evaluations 
showed had positive attitudes to the course. Therefore, this course should be used in 
Thai music course.

KEY WORDS  : CAI/ THAI RHYTHM /MUSIC /ATTIUDE /MATTHAYOMSUK I

 153  pp.
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��C��� L�cb]mp� u{{_ĝbM� �������3�"."��!��"�
���	
�����
��

���
�$3
��F�
��A!"����
��	A��
2 ���3�"������%����	���3�"."��!��"�
���	� ���
�%���	@!��"���/���%���	A���6��

3�"�����
��/��������
� /�������������3�"�����
�����3�"�������)F��������������� �����!/��
� 3

��F�
��A!"����
��	A��

2 �K���%���	
��@!��"����������
��A!"����
��	A���1�S�8����&��������$��������3�"����
�$



��������	

�	���
���












































































































































����
��������� #"

2 ���3�"��'����3�"��/

����/���C��������	������3��"S�������$j������-��"
2 ������� �����3�"."��!��"�
���	����������������
3�����	
����


EM 
���	�����!"3����Labb_bb�s_̀{Z̀[mfg_M
���
���	�����!"3����������#(�)�	
����
�����������������

������
� ��������� ���
���	����	
����
� LsZb̂S _̂b̂M� �$,
����$h�6����3�"A!"����
��"
���	
�����!".���
��������
���"�������F�3
������/		
���	����	
����
������
�&

2 ��&/����'������	�%�@��3�"A!"����

��	���
�����/������� ���
�&���/

����
��/

���."�� /������������
��������."�����
P� ���
� ��Fw�3
��������
A�� ����
��3�"3
�����	
6��$����F

2 /		
���	�"������;�����������	���@ $�����������;������.��	
����
�
/�����������%���	��������$���

2 ."��%�@���%���	�/���������$��	�%���	������!�	
�N���������
�/��
%���
�
���������
�����"�����������-�

2 ����������/		
���	/		���
��
��3�"A!"����
������%���	���� ����"
."���	
��
�"�����
���	
��)���������

2 3
/����."�� ������%�@�������� �����3�"A!"����
��	���&������� ����"
3
�%�@��
�&
��
�%�@��������!��"���?(�����/������$,
����P��%�@��

2 /		
���	����$,
."���	
����� FC��� ������%�
���%�/
���� ����������������
��/����������������
�������

2 ���������
�%���	���A��@"������	������/�"�� ���
� @"��%���	
���"������$,
���
���)�/��A!"����
����������.� ���	��3�"A!"����
��	3���� ��������&����%���	
�&
A��� /�����������
��
�%���	���A��� ���A������������"
����A��� ����3�"����������-�/


�����$,
��������3�0��
�$,
�"


2 /		
���	� ��
(�����������P� $���C
� ������3�"�K���."���������������
��������������3�"C��$����		"���������$����
	������#3
�����	

yM �� $/��
%��$3�"�L�_�c_k�mfd�òmfb{_̀M
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xML�TN\PQTNW�LUV[N\PQTNW�g\N\V\L:�01,0�K5Z5�[WNVgLg�/,k//:�ULgPYTLU�\ML�\LTULT[PLg�
wQR�LUV[N\PQT�Ng:�\ML�g\N\L�eVg\�gVddQR\�NTU�LT[QVRNYL�\ML�eLUPNg:�ULOLWQd�\Lc\yQQzg�NTU��Q\MLR�
\ML�dLRgQTg�yQ\M�PT�dRQUV[LR�NTU�VgLR�gL[\QRg�Qw�\ML�LUV[N\PQTNW�\L[MTQWQYPLg:�\Q�MNOL�zTQvWLUYL:�
LwwP[PLT[{�NTU�LcdLRPLT[L�PT�dRQUV[\PQT5�ST[WVUL�\ML�gVP\NyWL�VgNYL�\ML�\L[MTQWQY{�wQR�|VNWP\{�NTU�
LwwP[PLT[{� XLNRTLR}g� MNOL� \MLPR� RPYM\g� \Q� RL[LPOL� \ML� ULOLWQdeLT\� wQR� VgNYL� \ML� LUV[N\PQT�
\L[MTQWQY{�N\�\ML�wPRg\�Q[[NgPQT�\MN\�\ML{�[NT5�2QRLQOLR:�WLNRTLRg�eVg\�MNOL�LTQVYM�zTQvWLUYL�
NTU�gzPWW�wQR�VgNYL�\ML�LUV[N\PQTNW�\L[MTQWQY{�Pw� \ML{�gLLz�wQR� \MLe�gLWw�[QT\PTVQVgW{�NWW� \MLPR�
WPOL5�6xML�~N\PQTNW�KVRLNV�Qw�\ML�ZUV[N\PQTNW�[QeeP\\LL:�01,0�9�+G7

T̀�LUV[N\PQTNW�\L[MTQWQY{�eLUPN:�\MN\�gVP\NyWL�wQR�dRLgLT\�Pg�\ML�\LN[MPTY�eLUPNg��
\MN\� dRQUV[L� y{� [QedV\LR5� h\MLR� vPgM:� \ML� [QedV\LR� NggPg\LU� PTg\RV[\PQT� Pg� \ML� eLUPN� \MN\�
dRQUV[LU�vP\M�\ML�PTwWVLT[L�wRQe�\ML�[QT[Ld\g�Qw��\ML�dg{[MQWQYPg\�PT�\ML�yLMNOPQR�YRQVd�vMP[M�
\ML{�yLWPLOL�\MN\�\ML�\LN[MPTY�\MN\�vLWW�ULgPYTLU�\ML�dVRdQgL�Pg�gVP\NyWL�wQR�\ML�PTUPOPUVNW�WLNRTLR:�
y{�NRRNTYLU�\ML�eQULWg�wQR�dRLgLT\�\ML�zTQvWLUYL�PT�geNWW�VTP\�\MN\�NggQ[PN\LU��RLgdL[\POLW{�:�RPWW�
gVddQR\�WLNRTLRg�wQR�RL[LPOL�LcdLRPLT[L:�NTU�gV[[Lgg�PT� \ML�[QT\PTVQVgW{�WLNRTPTY�vMP[M�Pg� \ML�
PTUPOPUVNW�WLNRTPTY� 6�V\\P[MNP�jRNgNTgQP:� 01,.9ST\RQUV[\PQT75�ST�2QULRT� \LN[MPTY�NRRNTYLeLT\:�
\ML�LUV[N\PQTNW�eLUPNg�vLRL�TL[LggNR{�wQR�\LN[MPTY�dRQ[LggPQT:�yL[NVgL�\ML�LUV[N\PQTNW�eLUPNg:�
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vLRL�\ML�eLUPVe�\MN\�NggPg\� \ML�LUV[N\PQTNW�eN\LRPNWg�yLWQTY�\ML�LcdL[\LU�dVRdQgL5�2QRLQOLR:��
\LN[MPTY�eLUPNg�NWgQ�NggPg\LU�\ML�WLNRTPTY�dRQ[LggPQTg�\Q�yL�PT�\ML�N\eQgdMLRP[�Qw�LT�Q{eLT\�NTU�
Lc[P\PTY5�xML�PedQR\NT[L�vNg�\ML�LcPg\PTY�Qw�LwwP[PLT[{�PT�\ML�WLNRTPTY�NTU�\LN[MPTY�dRQ[LUVRL5

[̀[QRUPTY�\Q�e{�LcdLRPLT[L�Ng�\ML�\LN[MLR�PT�eVgP[NW�gVy�L[\�PT�\ML�[WNggRQQe:�\ML�
dRQ[LggPQT�Qw�LUV[N\PQTNW�N[\POP\PLg�PT�dNR\�Qw�\ML�xMNP�\RNUP\PQTNW�eN\LRPNWg�PT�\ML�[WNgg:�wQVTU�\MN\�
\ML�g\VULT\g�vLRL�\PRLU�NTU�UQ�TQ\�vNT\�\Q�WLNRTPTY5�xMPg�[NgL:�ePYM\�yL[QeL�wRQe�eNT{�[NVgL:�
gV[M�Ng:� \ML�\LN[MLR�VgLU�\ML�VTgVP\NyWL�\LN[MPTY�eL\MQU�NTU�gLWL[\LU�\ML�MNRULR�eN\LRPNWg�\MN\�
VTgVP\NyWL�wQR�\ML�NYL�Qw�g\VULT\g5�xLN[MLRg�ePYM\�gLWL[\LU�\ML�VTgVP\NyWL:�TQ\�Vdk�\QkUN\L�eLUPNg:�
QR� \ML� \LN[MPTY�eLUPN�VTNyWL� \Q� \RNTgwLR�zTQvWLUYL� \Q�g\VULT\g�N[\POLW{:� L\[5� xMLRLwQRL:� \ML�
\LN[MLRg�eVg\�dRQ[Lgg��\ML�LUV[N\PQTNW�N[\POP\PLg�wPTLW{�PT�gLWL[\PQT�gVP\NyWL�gQTYg:�wPTUPTY�\ML�TLv�
\LN[MPTY�eL\MQUg�NTU�VgL�\ML�gVP\NyWL�eL\MQU�wQR�\ML�NYL�Qw�g\VULT\g:�gLWL[\� \ML�YQQU�:�N[\POL�
\LN[MPTY�NTU�WLNRTPTY��eL\MQUg�\MN\�QwwLR�zTQvWLUYL:�VTULRg\NTUPTY�PT�\ML�xMNP�\RNUP\PQTNW�eVgP[�
\Q�\ML�g\VULT\g�NTU�\MLT�\ML{�eN{�LT�Q{�vP\M� \ML�WLggQTg5�xML�PedQR\NT[L�eN\LRPNW�PT�\ML�xMNP�
\RNUP\PQTNW�eVgP[� \MN\�QVYM\� \Q�QwwLR� \ML�g\VULT\� \Q�WLNRT�N\� \ML�PTP\PNWW{�Pg� \ML�eN\LRPNWg�PT� \ML�
[QedQgP\PQT�Qw� \ML�xMNP� \RNUP\PQTNW�eVgP[�NyQV\� \ML�RM{\Me�Qw�P\5�KL[NVgL� \ML�RM{\Me�Pg� \ML�
wQVTUN\PQT�Qw�\ML�eVgP[�LOLR{�\{dLg5� g̀�\ML�g\VULT\g�WLNRTLU�NTU�VTULRg\NTU�NyQV\�\ML�RM{\Me�Qw�
\ML�xMNP�\RNUP\PQTNW�eVgP[:�\MLT�\ML{�[NT�WLNRT�\ML�Q\MLR�dNR\g�PT�\ML�[QedQgP\PQT�NTU�VTULRg\NTU�
LNgPW{�NTU�eQRL�|VP[zW{5

xML�PedQR\NT\�dRQyWLeg�PT� \ML�wPLWU�Qw� \ML�LUV[N\PQT�NyQV\� \ML�xMNP� \RNUP\PQTNW�
eVgP[�[NVgLU�Qw�gLOLRNW�[NgLg�Ng�yLWQv9

- xML�WN[z�Qw�\LN[MLRg�wQR�\ML�eVgP[NW�gVy�L[\�PT�\ML�g[MQQW5
- 3QeL�g[MQQW�gQWOLU�gV[M�dRQyWLeg�y{�yRQVYM\�\LN[MLR�wRQe�\ML�NTQ\MLR�wPLWU�
\Q�\LN[M�\ML�eVgP[�PTg\LNU5

- xML�\LN[MLR�PT�\ML�wPLWU�Qw�eVgP[�MNU�Q\MLR�UV\PLg:�[NVgL�\ML�\LN[MLR�MNU�TQ�
\PeL�LTQVYM�\Q�\MPTz�NyQV\�\ML�ULOLWQdeLT\�QR�MPe�dRQOL�\ML�dRQ[LUVRL�Qw�
dRQOPUPTY�\ML�eVgP[NW�LUV[N\PQT�gVy�L[\5

- xML�g[MQQW�WN[z�Qw�\ML�YQQU�NTU�LwwL[\POL�LUV[N\PQTNW�eLUPNg:�\MLRL�vNg�TQ�
\ML�\LN[MLR�vMQ�MNU�\ML�zTQvWLUYL�Qw�dRQUV[PTY�\ML�eLUPNg5
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- xML�N[\POP\PLg�Qw�eVgP[NW�LUV[N\PQT�VTPT\LRLg\PTY:�gQ�\ML�g\VULT\g�MNU�TQ�\ML�
VTULRg\NTUPTY�PT�\ML�eVgP[NW�eN\LRPNW�gPYTPwP[NT\W{5��PTNWW{:�\ML�g\VULT\g�wLWW�
\PRLU�NTU�UPU�TQ\�vNT\�\Q�WLNRT�\ML�xMNP�eVgP[NW�eN\LRPNW5

xML� [QedV\LR� NggPg\LU� PTg\RV[\PQT� 6_̀ S7� RN\MLR� gVP\NyWL� \Q� yL� N� eLUPN� \MN\�
NddRQdRPN\LU� \Q�PT\RQUV[L�wQR�VgLU�Ng� \ML�eLUPVe� \Q� \RNTgwLR� \ML�zTQvWLUYL�wRQe� \LN[MLRg� \Q�
g\VULT\g5�KL[NVgL� \ML�WLggQTg�Qw� _̀S�vLRL� \ML�eLUPNg� \MN\� [QVWU�VgLU�[QTOLTPLT\W{�gLOLRNW�
wLN\MLR:�gV[M�Ng�\ML�gdLLU{�\RNTgwLRRPTY�\ML�zTQvWLUYL�\MN\�[QVWU�UQTL�|VP[zW{�yQ\M�Qw�\PeL�NTU�
\ML�VdUN\L�NTU� \ML{�MNU� \ML�LcLR[PgLg�PT� \ML:�gLWw� \MN\�eNUL� \ML�WLNRTLRg�[NT�RLdLN\LU� \MLPR�
WLNRTPTY5

xML�jRQOPUPTY�Qw�eVgP[NW�LUV[N\PQT:� \ML�WLggQTg�Qw� _̀ S�vQVWU�yL� \ML�gVP\NyWL�
eLUPN� wQR� \ML� NT\MLR� eVgP[NW� LUV[N\PQT� yL[NVgL� \ML{� NyWL� \Q� YLTLRN\L� \ML� eVgP[NW� gQVTUg5�
fM{\Me:�NTU�~Nk\Ny�gQVTU5�xMLRL�vLRL� \ML�dP[\VRLg�[QTgPg\�PT� \ML�N[\POP\{�Qw� \ML�LUV[N\PQTNW�
dRQOPUPTY5�xML�WLNRTLRg�LT�Q{LU�NTU�Lc[P\LU�vP\M�\MLe�NTU�P\�vNg�\ML�TLv�LUV[N\PQTNW�dRQOPUPTY�
NWgQ5� [̀[QRUPTY�\Q�gV[M�RLNgQT:�\ML�RLgLNR[MLR�PT\LRLg\LU�\Q�dRQUV[L�\ML�WLggQT�Qw�_̀S�NyQV\�\ML�
xMNP�\RNUP\PQTNW�eVgP[:�NTU�g\VUPLU�\ML�WLggQT�Qw�_̀S�NyQV\�\ML�RM{\Me�Qw�xMNP�\RNUP\PQTNW�eVgP[�:�
wQR�PT\RQUV[LU� \MLe� \Q�VgL�PT� \ML�ULOLWQdeLT\�Qw� \ML�LUV[N\PQT�PT�eVgP[NW�gVy�L[\� 5�XLNRTLRg�
RL[LPOLU�\ML�LUV[N\PQTNW�dRQ[LggPQT�wRQe�\MPg�eLUPN:�gQ�\ML{�ePYM\�wNOQRLU:�PT\LRLg\LU:�LT�Q{LU:�
NTU� VTULRg\QQU� \ML� xMNP� eVgP[� NT{eQRL:� vMP[M� � PTwWVLT[LU� \Q� \ML� MPYMLR� LUV[N\PQTNW�
N[MPLOLeLT\5
<\]! ŶŴX_]!X̀!W]_]aWZ\

+5 xQ�dRQUV[L�\ML�[QedV\LR�NggPg\LU�PTg\RV[\PQT�NyQV\�\ML�Qw�\ML�xMNP�\RNUP\PQTNW�
eVgP[5

05 xQ�gVROL{� \ML�PTUPOPUVNW�PT\LT\� Qw�WLNRTLRg� \Q�vNRU� \ML�[QedV\LR�NggPg\LU�
PTg\RV[\PQT�NyQV\�\ML�Qw�\ML�xMNP�\RNUP\PQTNW�eVgP[5

.5 xQ�LONWVN\L�\ML�LwwP[PLT[{�Qw�� \ML�[QedV\LR�NggPg\LU�PTg\RV[\PQT�NyQV\� \ML�Qw�
\ML�xMNP�\RNUP\PQTNW�eVgP[5

<\]!_ZX̂]!X̀!W]_]aWZ\

xML�ULOP[Lg�VgLU�PT�\MPg�RLgLNR[M��vNg�\ML�[QedV\LR�NggPg\LU�PTg\RV[\PQT�PT�\ML
gVy�L[\�Qw�xMNP�eVgP[�RM{\Me�wQR�2N\\MN{QegVzgN�S63L[QTUNR{�g[MQQW�g\VULT\75�xML�RLgLNR[MLR
dRQOPULU�G�LUV[N\PQTNW�VTP\g�Ng�wQWWQvPTY�9
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�TP\��+� jRL\Lg\
�TP\��0 xML�RM{\Me�Qw�_MPTY:�UQVyWL�NTU�gPTYWL�g[NWL5
�TP\��. xML�RM{\Me�Qw�_MPTY:�\RPdWL�NTU�UQVyWL�g[NWL5
�TP\��, xML�RM{\Meg�Qw�~Nk\Ny:�~Nk\Ny�3QTYeNP�UQVyWL�g[NWL55
�TP\��1 xML�RM{\Meg�Qw�~Nk\Ny:�~Nk\Ny�3QTYeNP�gPTYWL�g[NWL5
�TP\��/ xML�RM{\Meg�Qw�~Nk\Ny:�~Nk\Ny�jRQyzNP�UQVyWL�g[NWL5
�TP\��- xML�RM{\Meg�Qw�~Nk\Ny:�~Nk\Ny�jRQyzNP�gPTYWL�g[NWL5
�TP\��G dQg\k\Lg\5

<\]!!Y_ab]!]ĉ]ZV]S!VX!W]Z][d]

+5 fL[LPOLU�\ML�\LN[MPTY�eLUPN:�vMP[M�vLRL�\ML�_̀S�NyQV\�\ML�RM{\Me�Qw�\ML
xMNP�eVgP[�wQR�\ML�g\VULT\�PT�2N\\MN{QegVz�S�MNU�LwwP[PLT[{�N[[QRUNT[L�vP\M�\ML�ULgPYTLU�RNTYL5

05 xML�\LN[MPTY�eLUPN:�vMP[M�vLRL�\ML�_̀S�NyQV\�\ML�RM{\Me�Qw�xMNP�eVgP[�wQR
\ML�g\VULT\�PT�2N\\MN{QegVz�S�NyWL�\Q�VgL�Ng�\ML�\LTULT[{�\Q�dRQOPUL�\ML�_̀ S�PT�\ML�Q\MLR
eN\LRPNWg�QR�PT�\ML�Q\MLR�WLOLW�Qw�[WNggLg5

.5 xML�g\VULT\g�MNU�\ML�PTUPOPUVNW��PT\LT\�PT�\ML�YQQU�RNTYL�wQR�WLNRTPTY�NyQV\�\ML
RM{\Me�Qw�\ML�xMNP�eVgP[:�NTU�\ML�\LN[MPTY�eLUPN�wQR�\ML�_̀S�NyQV\�\ML�RM{\Me�Qw�\ML�xMNP
eVgP[5

,5 xML�RLgVW\�Qw�RLgLNR[M�LTNyWL�\Q�VgL�Ng�\ML�UN\NyNgL�wQR�\ML�\LN[MLRg�vMQ�NRL
\LN[MPTY�\ML�eVgP[NW�WLggQTg�NTU�\ML�RLWN\POL�NYLT\g�\Q�PedRQOL�\ML�ULOLWQdeLT\�Qw�\ML�\LN[MPTY�PT
\ML�xMNP�eVgP[�\Q�PT[RLNgL�eQRL�LwwP[PLT[{:�PT[WVUPTY�\Q�VgL�Ng�\ML�VgNYL�wQR�\LTULT[{�Qw
dRQOPUPTY�LUV[N\PQTNW�N[\POP\PLg�NyQV\�\ML�eVgP[NW�\LN[MPTY�PT�\ML�Q\MLR�eN\LRPNWg�WN\\LRW{5
7XUZ]̂VYae!GWaf]gXWh
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BaVaia_]!!:X̂YeaV[XU!bWXŶ!aUS!_af̂e[Ub!!bWXŶ! X̀W!W]_]aWZ\

+5 lN\NyNgL� WQ[N\PQT� wQR� RLgLNR[M� Pg� N\� �NT[MNTNdPgLzvP\MN{NWNP� �\MNP\MNTP�
3[MQQW:�~QTYzN{NTY�UPg\RP[\:�NTU��\MNP\MNTP�dRQOPT[L5

05 dQdVWN\PQTg�YRQVd�wQR�RLgLNR[M� �vNg� \ML�g\VULT\�PT�gL[QTUNR{�g[MQQW� � GG��
g\VULT\g5

.5 3NedWPTYg� YRQVd� wQR� RLgLNR[M� vNg� \ML� g\VULT\� PT� gL[QTUNR{� g[MQQW� � .b��
g\VULT\g�vMQe�gNedWPTY�RNTUQe�gLWL[\LU5�

9aV]W[ae_! X̀W!W]_]aWZ\

+5 xML�WLNRTPTY�eNTNYLeLT\�dWNT:�dRQOPULU�Ng�G�dRQYRNeg5
05 xML�[QedV\LR�NggPg\LU�PTg\RV[\PQT�PT� \ML�gVy�L[\�Qw�xMNP�eVgP[�RM{\Me�wQR�
2N\\MN{QegVzgN�S5

.5 xML�LcNePTN\PQT�wQReN\g�wQR�dRL\Lg\:�dQg\\Lg\�NTU�yL\vLLT�WLNRTPTY5
,5 xML�LONWVN\PQT�N\\P\VUL�wQReN\g�g\VULT\g�\Q�[QedV\LR�NggPg\LU�PTg\RV[\PQT�5

9]V\XSXeXbj!X̀!>]_]aWZ\

xMPg�RLgLNR[M�Pg�\ML�LcdLRPeLT\NW�RLgLNR[M�\MN\��LcNePTN\L�y{�VgLU�\ML�hTLkYRQVdk
dRL\Lg\kdQg\\Lg\�lLgPYT�6�V\M���NP{NvNT:�01,19�+0/75�xML�RLgLNR[MLR�dRQ[LLULU�\ML�LcNePTN\PQT�
vP\M� \ML� gNedWPTY� YRQVd� vMP[L� vLRL� \ML� .b� g\VULT\g� Qw� 2N\\MN{QegVz� S:� � PT��
�NT[MNTNdPgLzvP\\MN{NWNP��\MNP\MNTP�g[MQQW5�xML�dRQ[LggPQT�Ng�\ML�wQWWQvPTY5

+5 �gPTY� \ML� ULgPYTLU� LcNePTN\PQT� wQReN\� wQR� eLNgVRL� \ML� N[MPLOLeLT\� \Q�
dRL\Lg\�\ML�g\VULT\g�PT�\ML�gNedWPTY�YRQVd5

05 xML�RLgLNR[MLR�dRQ[LLULU�\ML�WLNRTPTY�N[\POP\PLg�NyQV\�\ML�RM{\Me�Qw�\ML�xMNP�
\RNUP\PQTNW� eVgP[:� \MRQVYM� \ML� \LN[MPTY� eLUPN:� \ML� [QedV\LR� NggPg\LU�
PTg\RV[\PQT�NyQV\� \ML�RM{\Me�Qw� \ML�xMNP� \RNUP\PQTNW�eVgP[:�y{�dRQOPULU� G�
WLNRTPTY�G�VTP\:�NTU�\NVYM\�PT�/�dLRPQUg:�.b�ePTV\Lg�LN[M5

.5 jRQ[LLULU�\ML�eLNgVRLeLT\�wQR�\LN[MPTY�N[MPLOLeLT\�.�\PeL5
,5 �jRQ[LLULU�\ML�dQg\�\Lg\�wQR�\ML�N[MPLOLeLT\5
15 jRQ[LLULU� \ML�LONWVN\PQT�N\\P\VUL�g\VULT\� \Q�[QedV\LR�NggPg\LU�PTg\RV[\PQT:��
Nw\LR�wPTPgMLU� \ML�dRQOPUPTY�Qw�WLNRTPTY�N[\POP\PLg�NyQV\� \ML�RM{\Me�Qw�xMNP�
eVgP[5
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xML�QRULRPTY�Qw� \ML�gVYYLg\PQT:�RLYNRUPTY� \ML�RLgVW\�Qw�PTwQReN\PQT�NTNW{gPg�Ng�
wQWWQvPTY�9

+5��xQ�yL[QeL�\ML�gVYYLg\PQT�Qw�\ML�NTNW{gPg�RLgVW\�RLYNRUPTY�\ML�LwwP[PLT[{�Qw�_̀ S�
NyQV\� \ML�RM{\Me�Qw�xMNP�eVgP[�N[[QRUPTY� \Q�ULgPYTLU� Gb4Gb�RNTYL5�ST�vMP[M� \ML�gVYYLg\PQT�
g[QRLg�Qw�N[\POP\PLg�yL\vLLT�WLNRTPTY�NTU�\ML�dQg\\Lg\�g[QRLg:�\ML�NTNW{gPg�RLgVW\�wQVTULU�\MN\:�\ML�
LwwP[PLT[{�Qw�\ML�_̀S�NyQV\�\ML�RM{\Me�Qw�xMNP�eVgP[�YNPTLU�\ML�LwwP[PLT[{�Qw�n-5..4n+�Ng�gMQvT�
PT�\ML�\NyWL�,5+�NTU�,50
xNyWL�,5+�xML�LwwP[PLT[{�Qw�\ML�LcNePTN\PQT�yL\vLLT�WLNRTPTY�Ng�gMQvT�PT�\ML�NTNW{gPg�RLgVW\g�6Z+7

KL\vLLT�WLNRTPTY�g[QRLg
ZOLT\

2NcPeVe ÒLRNYL jLR[LT\NYL
+ +b n5G nG
0 +b n5- n-
. +b n5- n-
xQ\NW .b n5-. n-5..

xNyWL�,50�xML�LwwP[PLT[{�Qw�dQg\\Lg\�gMQvT�PT�\ML�NTNW{gPg�RLgVW\g�6Z07
jQg\\Lg\�g[QRLg

ZOLT\
2NcPeVe ÒLRNYL jLR[LT\NYL

+ .b 0-5. n+
[̀[QRUPTY�\Q�\ML�xNyWL�,5+�NTU�,50�wQVTU�\MN\�\ML�_̀S�NyQV\�\ML�xMNP�eVgP[�MNU�

\ML�LwwP[PLT[{�Qw�\ML�dRQ[LUVRL:�QR�\ML�WLNRTPTY�N[MPLOLeLT\�yL\vLLT�WLNRTPTY�6Z+7�L|VPONWLT\�\Q�
n-5..�\ML�LwwP[PLT[{�Qw�\ML�RLgVW\�QR�\ML�WLNRTPTY�N[MPLOLeLT\�wQR�dQg\\Lg\�6Z07�L|VPONWLT\�\Q�n+:�
gMQvT�\MN\�:�\ML�_̀ S�NyQV\�\ML�RM{\Me�Qw�xMNP�eVgP[�MNU�\ML�LwwP[PLT[{�n-5..4n+�N[[QRUNT[L�vP\M�
\ML�M{dQ\MLgPg5

05��xQ�yL[QeL�\ML�gVYYLg\PQT�Qw�\ML�NTNW{gPg�RLgVW\�RLYNRUPTY�\ML�[QedNRPgQT�Qw�\ML�
UPwwLRLT\�yL\vLLT�dRL\Lg\�NTU�dQg\\Lg\�Qw�\ML�WLNRTLRg�\MN\:�LP\MLR�gV[M�UPwwLRLT[L�MNU�\ML�g\N\Pg\P[NW�
PedQR\NT\�QR�TQ\5�xML�RLgVW\�Qw� \ML�NTNW{gPg�wQVTU� \MN\:�RLgVW\�Qw�dRL\Lg\�NTU� \ML�RLgVW\�Qw� \ML�
dQg\\Lg\� � 6\� ONWVL7�vNg�L|VPONWLT\� +-5bGn� \MLRL�vNg� \ML�PedQR\NT\� eLNTPTY�Qw� \ML�g\N\Pg\P[NW�
UPwwLRLT\�N\�WLOLW�b5b1:�N[[QRUPTY�\Q�M{dQ\MLgPg:�Ng�gMQvT�PT�\ML�xNyWL�,5.5
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xNyWL�,5.�xML�NTNW{gPg�RLgVW\�Qw�[QedNRN\POL�\ML�UPwwLRLT\�yL\vLLT�\ML�dRL\Lg\�vP\M�\ML�dQg\\Lg\5
fLgVW\

�QReN\ 3[QRL
� 35l5 \

jRL\Lg\ . +05G 05bn
dQg\\Lg\ .b +-5. 15b/

+-5bGn

.5��xQ�yL[QeL�\ML�gVYYLg\PQT�Qw�\ML�NTNW{gPg�RLgVW\�Qw�\ML�PTUPOPUVNW�PT\LT\�Qw�\ML�
g\VULT\g�\QvNRU�\ML�_̀ S�NyQV\�\ML�xMNP�eVgP[5�xML�NTNW{gPg�RLgVW\�PTUP[N\LU�\MN\�\ML�g\VULT\g�MNU�
\ML�PTUPOPUVNW�PT\LT\�\Q�vNRU�\ML�_̀S�NyQV\�xMNP�eVgP[�vP\M�NOLRNYL�g[QRL�,5,b:�\MN\�P\�eLNT�\ML�
g\VULT\g�MNU�PTUPOPUVNW�PT\LT\�N\�YQQU�WLOLW:�N[[QRUPTY�\Q�\ML�M{dQ\MLgPg�Ng�gMQvT�PT�\ML�xNyWL�,5,

xNyWL�,5,�xML�NTNW{gPg�RLgVW\�Qw�\ML�PTwQReN\PQT�\MN\�PTUP[N\L�\ML�PTUPOPUVNW�PT\LT\�Qw�\ML�g\VULT\g�
\QvNRU�\ML�_̀S�NyQV\�\ML�RM{\Me�Qw�\ML�xMNP�eVgP[5

S\Le 3VYYLg\PQT 2LNT 35l5 fLeNRz
+ xML� _̀S�NyQV\� \ML�RM{\Me�Qw�xMNP�eVgP[�

MNU�\ML�eNTNYLeLT\�Qw� �eN\LRPNWg�PT�QRULR�
NTU�[QT\PTVQVgW{

,5+. b5G0 iQQU

0 xML� _̀S�NyQV\� \ML�RM{\Me�Qw�xMNP�eVgP[�
MNU� \ML� PT\LRLg\LU� NTU� Lc[P\LU� gVYYLg\PQT�
\L[MTP|VL5

,50b b5Gn iQQU

. xML�_̀S�NyQV\� \ML�xMNP�eVgP[�NggPg\LU� \ML�
g\VULT\g� [QVWU� WLNRT� LwwL[\POLW{� NyQV\� \ML�
RM{\Me�Qw�[{eyNWg5

,5-b b51, �LR{�YQQU

, WLNRT�LwwL[\POLW{�NyQV\�\ML�RM{\Me�Qw�~Nk\Ny5 ,5,- b5G0 iQQU
1 xML�g\VULT\g� gN\PgwPLU� \ML�gQTY�wQRe� _̀S�

NyQV\�\ML�RM{\Me�Qw�xMNP�eVgP[5
,51. b5-G �LR{�YQQU

/ �MLT�\ML�g\VULT\�VTULRg\QQU�NyQV\�\ML�xMNP��
eVgP[�\ML{�\MQVYM\�\MN\�\ML{�[NT�VTULRg\NTU�
\ML�Q\MLR�gQTYg5

,50b b5-/ iQQU

��������������������.�/�6�



����	��	��� ��
�!��	��� ���!	" ##$�$%"
���&� '=

- �MLT�\ML�g\VULT\g�WLNRTLU�\MRQVYM�\ML�_̀S:�
\MLT�\ML{�[QVWU�eQRL�VTULRg\NTU�NyQV\� \ML�
RM{\Me�Qw�xMNP�eVgP[5

,5/- b5,G �LR{�YQQU

G xML� _̀S�NyQV\� \ML�RM{\Me�Qw�xMNP�eVgP[�
NggPg\LU� \ML� g\VULT\g� [QVWU� RLOPLv� \MLPR�
WLNRTPTY�NT{�\PeL5

,50. b5G0 iQQU

n xML� _̀S�NyQV\� \ML�RM{\Me�Qw�xMNP�eVgP[�
MNU�\ML�gMNRL� \Q�N[\PON\L�g\VULT\g�wQR�eQRL�
PT\LRLg\�PT�WLNRTPTY5

,5+b b5Gn YQQU

+b xML�g\VULT\g�gN\PgwPLU�NTU�LT�Q{�\ML�WLNRTPTY�
wQRe�_̀ S�NyQV\�\ML�RM{\Me�Qw�xMNP�eVgP[5

,5-- b5,. �LR{�YQQU

ÒLRNYL�\Q\NW ,5,b b5-0 iQQU

@YffaWj!X̀!V\]!W]_]aWZ\!W]_YeV

+5�xML�LwwP[PLT[{�Qw�\ML�WLggQTg�Qw�\ML�_̀S�NyQV\�\ML�RM{\Me�Qw�xMNP�eVgP[�Pg
n-5..4n+�NTU�\ML�gVeeNR{�Pg�\MN\:�\ML�WLggQTg�Qw�\ML�_̀ S�eLUPN�vMP[M�\ML�RLgLNR[MLR�yVPW\�Vd�MNU
\ML�LwwP[PLT[{�Gb4Gb�Ng�gVP\NyWL�wQR�\ML�ULgPYT�RNTYL�NTU�N[[QRUPTY�\Q�\ML�M{dQ\MLgPg5

05�xML�[QedNRPgQT�Qw�\ML�dRL�>�WLNRTPTY�NTU�dQg\kWLNRTPTY�RLgVW\g:�QR��\}�ONWVL�Pg
L|VPONWLT\�+-5bGn5�xML�UPwwLRLT\�Qw�\MLe�MNU�\ML�g\N\Pg\P[NW�PedQR\NT\�eLNTPTY�N\�\ML�WLOLW�b5b1:
N[[QRUPTY�\Q�\ML�M{dQ\MLgPg5

.5�xML�g\VULT\g�NTU�MNU�\ML�PTUPOPUVNW�PT\LT\�\QvNRU�\ML�WLggQTg�Qw�\ML�_̀S�NyQV\
\ML�xMNP�eVgP[�Ng�\ML�NOLRNYL�g[QRLg�,5,b:�vMP[M�vNg�\ML�YQQU�WLOLW:�NTU�N[[QRUPTY�\Q�\ML
M{dQ\MLgPg5

B[_ZY__[XU

xML�RLgVW\�Qw�\MPg�RLgLNR[M�wQVTU�\MN\:�\ML�LwwP[PLT[{�Qw�\ML�WLggQTg�Qw�\ML�_̀S
NyQV\�\ML�RM{\Me�Qw�xMNP�eVgP[�wQR�\ML�g\VULT\g�PT�eN\M{QegVzgN�+�n+5..4n+:�N[[QRUPTY�\Q�\ML
ULgPYTLU�RNTYL�Gb4Gb5�3V[M�WLggQTg�vMP[M�\ML�RLgLNR[MLg�yVPW\�Vd:�VT\PW�\ML{�[QVWU�MNU�\ML
LwwP[PLT[{�N[[QRUPTY�\Q�\ML�ULgPYTLU�RNTYL:�\MPg�dMLTQeLTQT�LcPg\LU�yL[NVgL�P\�MNU�gLOLRNW
gVddQR\PTY�wN[\QRg�Ng�wQWWQvPTY9
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+5� g̀�PT�\ML�dLRPQU�Qw�yVPWUPTY�Vd�\MPg�_̀S:�\ML�RLgLNR[MLR�g\VUPLU�\ML�g\Ldg�NTU
dRPT[PdWL�\Q�dRQOPUL�\ML�WLggQTg�Qw�_̀ S�wQReNWW{:�NTU�ULgPYTLU�\ML�\MLe�\Q�gVP\NyWL�vP\M�\ML
LUV[N\PQTNW�NYL�Qw�\ML�WLNRTLRg�y{�dRQOPULU�\MLe�PT�[QWQRwVW:�ULgPYTLU�\ML�NWdMNyL\g�WNRYL�LTQVYM
wQR�OPgPyWL�[WLNRW{:�gLWL[\LU�\ML�dP[\VRLg:�wQR�VgNYL:�vMP[M�\ML{�MNU�yQ\M�Qw�[QWQRg�NTU�\ML�[WLNRW{
eLWQU{�gQVTUg5� ẀW�Qw�\MLgL�eN\\LRg�NggPg\LU�\ML�WLggQTg�Qw�\ML�_̀S�\Q�N[\PON\L�\ML�PT\LRLg\�Qw�\ML
WLNRTLRg:�vP\M�N[[QRUPTY�\Q�\ML�WLNRTPTY�\MLQR{�Qw�iNYTL:�RLwLRLU�\Q�xPgTN��NLeNTLL601,G9-17
gNPU�\MN\:�PT�\ML�WLNRTPTY�NTU�\LN[MPTY�g{g\Leg:�Ng�wQR�WL\�\MLe�\Q�NYRLL�vP\M�\ML�WLNRTPTY
dRQ[LUVRLg:�\ML�WLggQTg�eVg\�MNOL�\ML�PT\LRLg\:�\Q�eNzL�WLNRTLRg�wQ[VgLU�QT�\ML�WLggQTg:�\Q�yL�\ML
N\\RN[\PQT�\ML�MNddLTLU�wRQe�\ML�QV\gPUL�g\PeVWN\Lg�NTU�\ML�N\\RN[\PQT�\MN\�MNddLTLU�PT�gPUL�\ML
WLNRTLRg�\MLegLWOLg:�NTU�N[[QRUPTY�\Q� èTVQ{�lL�gPRP�601,07�gNPU�\MN\:�\ML�WLggQTg�Qw�\ML�_̀S
eVg\�MNOL�\ML�N\\RN[\PQT�\Q�MLWd�\ML�WLNRTLRg�VTULRg\NTU�\ML�eN\LRPNWg�RNdPUW{:�NTU�dRQOPUL�\ML
gN\PgwN[\PQT�wQR��WLNRTLRg�QRPYPTN\LU�\MLPR�vLWW�N\\P\VUL�\QvNRU�\ML�WLNRTPTY5� T̀U�N[[QRUPTY�\Q
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