
/RDGLQJ�DFFXUDF\�DV�KLJK�DV�����

0RWRU�GULYHQ�WKUHDGHG�FROXPQV�IRU�TXLFN�	
HIIRUWOHVV�DGMXVWPHQW�RI��ORZHU�FURVV�KHDG�WR�
IDFLOLWDWH�UDSLG�IL[LQJ�RI�WHVW�VSHFLPHQ�

$QDORJXH�&XP�(OHFWURQLF�
8QLYHUVDO�7HVWLQJ�0DFKLQH

871(

0LFUR�3URFHVVRU�RU�
0LFUR�&RQWUROOHU�%DVHG�3DQHO�



)HDWXUHV��

$SSOLFDWLRQ��

),(
� (OHFWURQLF� 8QLYHUVDO� 7HVWLQJ� 0DFKLQH� LV� GHVLJQHG� IRU� WHVWLQJ�
PDWHULDOV� DQG� RWKHU� PDWHULDOV� XQGHU� WHQVLRQ�� FRPSUHVVLRQ� EHQGLQJ��
WUDQVYHUVH�DQG�VKHDU�ORDGV��
+DUGQHVV�WHVW�RQ�PHWDOV�FDQ�DOVR�FRQGXFWHG�

0DFKLQH�&RQVLVWV�RI��
6WUDLQLQJ�XQLW���
7KLV�FRQVLVWV�RI�D�F\OLQGHU�PRWRU�ZLWK�FKDLQ�DQG�VSURFNHW�GULYH�DQG�D�WDEOH�
FRXSOHG�ZLWK�WKH�UDP�RI�WKH�K\GUDXOLF�F\OLQGHU��PRXQWHG�RQ�WR�D�UREXVW�
EDVH��
7KH�F\OLQGHU�DQG�WKH�UDP�DUH�LQGLYLGXDOO\�ODSSHG�WR�HOLPLQDWH�IULFWLRQ��7KH�
XSSHU� FURVV�KHDG� LV� ULJLGO\� IL[HG� WR� WKH� WDEOH� E\� WZR� VWUHQJWKHQHG�
FROXPQV�7KH� ORZHU�FURVV�KHDG� LV�FRQQHFWHG� WR� WZR�VFUHZHG�FROXPQV�
ZKLFK�DUH�GULYHQ�E\�D�PRWRU��
$[LDO�ORDGLQJ�RI� �WKH�UDP�LV�HQVXUHG�E\�UHOLHYLQJ�WKH�F\OLQGHU�DQG�UDP�RI�
DQ\�SRVVLEOH�VLGH�ORDGLQJ�E\�WKH�SURYLVLRQ�RI�EDOO�VHDWLQJ��
$Q�GLVSODFHPHQW�VFDOH��ZLWK�D�PLQLPXP�JUDGXDWLRQ�RI��PP��LV�SURYLGHG�
WR�PHDVXUH�WKH�GHIRUPDWLRQ�RI�WKH�VSHFLPHQ�
7HQVLRQ� WHVW� LV�FRQGXFWHG�E\�JULSSLQJ� WKH� WHVW�VSHFLPHQ�EHWZHHQ� WKH�
XSSHU�DQG�ORZHU�FURVV�KHDGV�
&RPSUHVVLRQ�� WUDQVYHUVH�� EHQGLQJ�� VKHDU� DQG� KDUGQHVV� WHVWV� DUH�
FRQGXFWHG�EHWZHHQ��WKH�ORZHU�FURVV�KHDG�DQG�WKH�WDEOH�
7KH�ORZHU�FURVV�KHDG�FDQ�EH�UDLVHG�RU�ORZHUHG��UDSLGO\�E\�RSHUDWLQJ�WKH�
VFUHZHG�FROXPQV��WKXV�IDFLOLWDWLQJ�HDVH�RI�IL[LQJ�RI�WKH�WHVW�VSHFLPHQ�

&RQWURO�3DQHO��
7KH�&RQWURO�3DQHO�FRQVLVWV�RI�D�SRZHU�SDFN�FRPSOHWH�ZLWK�GULYH�PRWRU�
DQG�DQ�RLO�WDQN��FRQWURO�YDOYHV�DQG�HOHFWURQLF�GLVSOD\�XQLW�

3RZHU�3DFN��
7KH�SRZHU�SDFN�JHQHUDWHV�WKH�PD[LPXP�SUHVVXUH�RI�����NJI�FP���7KH�
K\GUDXOLF�SXPS�SURYLGHV�FRQWLQXRXVO\�QRQ�SXOVDWLQJ�RLO�IORZ��
+HQFH�WKH�ORDG�DSSOLFDWLRQ�LV�YHU\�VPRRWK�

+\GUDXOLF�&RQWUROV��
+DQG� RSHUDWHG� ZKHHOV� DUH� XVHG� WR� FRQWURO� WKH� IORZ� WR� DQG� IURP� WKH�
K\GUDXOLF�F\OLQGHU��
7KH� UHJXODWLRQ�RI� WKH�RLO� IORZ� LV� LQILQLWHO\�YDULDEOH�� ,QFRUSRUDWHG� LQ� WKH�
K\GUDXOLF� V\VWHP� LV� D� UHJXODWLQJ� YDOYH�� ZKLFK� PDLQWDLQV� D� SUDFWLFDOO\�
FRQVWDQW�UDWH�RI�SLVWRQ�PRYHPHQW��
&RQWURO�E\�WKLV�YDOYH�DOORZV�H[WHQVRPHWHU�UHDGLQJ�WR�EH�WDNHQ���

3ULQFLSOH�RI�2SHUDWLRQ�IRU����'LJLWDO�0RGH�
0RGHO���871(�
2SHUDWLRQ�RI�PDFKLQH�LV�E\�K\GUDXOLF�WUDQVPLVVLRQ�RI�ORDG�IURP�WKH�WHVW�
VSHFLPHQ� WKURXJK� SUHVVXUH� WUDQVGXFHU� WR� D� VHSDUDWHO\� KRXVHG� ORDG�
LQGLFDWRU�� 7KH� V\VWHP� LV� LGHDO� VLQFH� LW� UHSODFHV� WUDQVPLVVLRQ� RI� ORDG�
WKURXJK�OHYHUV�DQG�NQLIH�HGJHV��ZKLFK�DUH�SURQH�WR�ZHDU�DQG�GDPDJH�GXH�
WR�VKRFN�RQ�UXSWXUH�RI�WHVW�SLHFHV��/RDG�LV�DSSOLHG�E\�D�K\GURVWDWLFDOO\�
OXEULFDWHG�UDP��
0DLQ�F\OLQGHU�SUHVVXUH�LV�WUDQVPLWWHG�WR�WKH�SUHVVXUH�WUDQVGXFHU�KRXVHG�
LQ�WKH�FRQWURO�SDQHO��
7KH� WUDQVGXFHU� JLYHV� WKH� VLJQDO� WR� WKH� HOHFWURQLF� GLVSOD\� XQLW��
FRUUHVSRQGLQJ�WR�WKH�ORDG�H[HUWHG�E\�WKH�PDLQ�UDP��
6LPXOWDQHRXVO\� WKH� HQFRGHU� ILWWHG� RQ� WKH� VWUDLQLQJ� XQLW� JLYHV� WKH�
PHFKDQLFDO�GLVSODFHPHQW�WR�WKH�HOHFWURQLF�GLVSOD\�XQLW��%RWK�WKH�VLJQDOV�
DUH�SURFHVVHG�E\� WKH�PLFURSURFHVVRU� DQG� ORDG�DQG�GLVSODFHPHQW� � LV�
GLVSOD\HG�RQ�WKH�GLJLWDO�UHDGRXWV�VLPXOWDQHRXVO\��

$FFXUDF\�DQG�&DOLEUDWLRQ��
),(�(OHFWURQLF�8QLYHUVDO� WHVWLQJ�PDFKLQH� LV� FORVHO\� FRQWUROOHG� IRU�
VHQVLWLYLW\�� DFFXUDF\� DQG� FDOLEUDWLRQ� GXULQJ� HYHU\� VWDJH� RI�
PDQXIDFWXUH��0DFKLQH�LV�FDOLEUDWHG�RYHU�HDFK�RI�LWV�PHDVXULQJ�UDQJH�
LQ� DFFRUGDQFH� ZLWK� WKH� SURFHGXUH� ODLG� GRZQ� LQ� %ULWLVK� VWDQGDUGV�
������ 3DUW��� ����� DQG� ,6� ������ 3DUW��� ������ 
),(� (OHFWURQLF�
8QLYHUVDO� 7HVWLQJ� 0DFKLQH
� FRPSOLHV� ZLWK� *UDGH� ³$´� RI� %6��
�����3DUW�������DQG�FODVV���RI�,6������3DUW�������

3ULQFLSOH�RI�2SHUDWLRQ�IRU����$QDORJXH�0RGH�
0RGHO���871(�
2SHUDWLRQ�RI�PDFKLQH�LV�E\�K\GUDXOLF�WUDQVPLVVLRQ�RI�ORDG�IURP�WKH�WHVW�
VSHFLPHQ�WR�D�VHSDUDWHO\�KRXVHG�ORDG�LQGLFDWRU��
7KH� K\GUDXOLF� V\VWHP� LV� LGHDO� VLQFH� LW� UHSODFHV� WUDQVPLVVLRQ� RI� ORDG�
WKURXJK�OHYHUV�DQG�NQLIH�HGJHV�� �ZKLFK�DUH�SURQH�WR�ZHDU�DQG�GDPDJH�
GXH�WR�VKRFN�RQ�UXSWXUH�RI�WHVW�SLHFHV�
/RDG�LV�DSSOLHG�E\�D�KLVWRULFDOO\�OXEULFDWHG�UDP��0DLQ�F\OLQGHU�SUHVVXUH�LV�
WUDQVPLWWHG�WR�WKH�F\OLQGHU�RI�WKH�SHQGXOXP�G\QDPRPHWHU�V\VWHP�KRXVHG�
LQ�WKH�FRQWURO�SDQHO��
7KH�F\OLQGHU�RI�WKH�G\QDPRPHWHU�LV�DOVR�RI�VHOI�OXEULFDWLQJ�GHVLJQ��7KH�
ORDG� WUDQVPLWWHG� WR� WKH� F\OLQGHU� RI� WKH� G\QDPRPHWHU� LV� WUDQVIHUUHG�
WKURXJK�D�OHYHU�V\VWHP�WR�D�SHQGXOXP��
'LVSODFHPHQW�RI�WKH�SHQGXOXP�DFWXDWHV�WKH�UDFN�DQG�SLQLRQ�PHFKDQLVP�
ZKLFK�RSHUDWHV�WKH�ORDG�LQGLFDWRU�SRLQWHU�DQG�WKH�DXWRJUDSKLF�UHFRUGHU��
7KH�GHIOHFWLRQ�RI�WKH�SHQGXOXP�UHSUHVHQWV�WKH�DEVROXWH�ORDG�DSSOLHG�
RQ�WKH�WHVW�VSHFLPHQ�
5HWXUQ� PRYHPHQW� RI� WKH� SHQGXOXP� LV� HIIHFWLYHO\� GDPSHG� WR� DEVRUE�
HQHUJ\�LQ�WKH�HYHQW�RI�VXGGHQ�EUHDNDJH�RI�D�VSHFLPHQ�

/RDG�LQGLFDWRU�6\VWHP��
7KLV�V\VWHP�FRQVLVWV�RI�D�ODUJH�GLDO�DQG�D�SRLQWHU��$�GXPP\�SRLQWHU�LV�
SURYLGHG�WR�UHJLVWHU�WKH�PD[LPXP�ORDG�UHDFKHG�GXULQJ�WKH�WHVW�
'LIIHUHQW� PHDVXULQJ� UDQJHV� FDQ� EH� VHOHFWHG� E\� RSHUDWLQJ� WKH� UDQJH�
VHOHFWLRQ� NQRE�� $Q� RYHUORDG� WULS� VZLWFK� LV� LQFRUSRUDWHG� ZKLFK��
DXWRPDWLFDOO\�FXWV�RXW� WKH�SXPS�PRWRU�ZKHQ� WKH� ORDG�UDQJH� LQ�XVH� LV�
H[FHHGHG�

'LVSODFHPHQW��
$Q�HORQJDWLRQ�VFDOH��ZLWK�D�PLQLPXP�JUDGXDWLRQ�RI��PP��LV�SURYLGHG�WR�
PHDVXUH�WKH�GHIRUPDWLRQ�RI�WKH�VSHFLPHQ�

3HQGXOXP�'\QDPRPHWHU��
7KLV� XQLW� SHUPLWV� VHOHFWLRQ� RI� IDYRUDEOH� � K\GUDXOLF� UDWLRV� SURGXFLQJ�
UHODWLYHO\�VPDOO�IULFWLRQDO�IRUFHV��
3UHVVXUL]HG�RLO�LQ�WKH�ORDGLQJ�F\OLQGHU�SXVKHV�XS�WKH�PHDVXULQJ�SLVWRQ�
SURSRUWLRQDWHO\�DQG�DFWXDWHV�WKH�VSHFLDO�G\QDPRPHWHU�V\VWHP��
7KH�SLVWRQ�LV�FRQVWDQWO\�URWDWHG�WR�HOLPLQDWH�IULFWLRQ��7KH�G\QDPRPHWHU�
V\VWHP� LV� DOVR� SURYLGHG� ZLWK� DQ� LQWHJUDO� GDPSHU� DQG� HQVXUHV� KLJK�
UHOLDELOLW\�RI�RSHUDWLRQ��
7KH� ORDG� WUDQVPLWWHG� WR� WKH� G\QDPRPHWHU� LV� WUDQVIHUUHG� WKURXJK� D�
SHQGXOXP�WR�WKH�ORDG�LQGLFDWRU�

Ɣ� /RDGLQJ�DFFXUDF\�DV�KLJK�DV�����
Ɣ� 6XLWDEOH�DW�YDULDEOH�VSHHGV�WR�VXLW�D�ZLGH�UDQJH�RI�PDWHULDOV�
Ɣ� &RQWLQXRXV�UROO�DXWRJUDSKLF�UHFRUGHU�VXSSOLHG�DV�VWDQGDUG�WR�HQDEOH�
� VWXG\�RI�WKH�EHKDYLRU�RI�PDWHULDOV�
Ɣ� 0RWRU�GULYHQ�WKUHDGHG�FROXPQV�IRU�TXLFN�HIIRUWOHVV�DGMXVWPHQW�RI�
� ORZHU�FURVV�KHDG�WR�IDFLOLWDWH�UDSLG�IL[LQJ�RI�WHVW�VSHFLPHQ�
Ɣ� +LJK�UHDGLQJ�DFFXUDF\�GXH�WR�ODUJH�VL]H�DQG�GHVLJQ�RI�GLDO�
Ɣ� :LGH�UDQJH�RI�VWDQGDUG�DQG�VSHFLDO�DFFHVVRULHV��LQFOXGLQJ�6HUYR�
� FRQWURO�PRGH��+\GUDXOLF�JULS�IURQW�ORDGLQJ��7RXFK�VFUHHQ�FRQWURO�
� SDQHO�	�ORDG�VWDELOL]HU�
Ɣ� (DV\�FKDQJH�IURP�SODLQ�WR�WKUHDGHG�DQG�VFUHZHG�VSHFLPHQV�
Ɣ� /DUJH�HIIHFWLYH�FOHDUDQFH�EHWZHHQ�FROXPQV�HQDEOHV�WHVWLQJ�RI�
� VWDQGDUGV�VSHFLPHQV�DV�ZHOO�DV�VWUXFWXUHV�
Ɣ� 6LPSOH�FRQWUROV�IRU�HDVH�RI�RSHUDWLRQ�
Ɣ� 5REXVW�VWUDLQLQJ�IUDPH�RI�DQ�H[WUHPHO\�ULJLG�FRQVWUXFWLRQ�
Ɣ� 6DIH�RSHUDWLRQ�HQVXUHG�E\�PHDQV�RI�VDIHW\�GHYLFHV�
Ɣ� )XOO\�HQFORVHG�DQG�SURWHFWHG�SHQGXOXP�
Ɣ� 'LUHFWLRQDO�FRQWURO�YDOYH�SURYLGHG�WR�FKDQJH�WKH�WHVWLQJ�IRU�DQDORJXH�
� WR�GLJLWDO�PRGH�
Ɣ� 56�����VHULDO�SRUW�WR�WUDQVIHU�GDWD�WR�FRPSXWHU�IRU�
� DQDO\VLV�VWRUDJH�HYDOXDWLRQ�HWF�
Ɣ� 3ULQWHU�	�3&�JUDSKV�HQDEOH�VWXG\�WKH�EHKDYLRU�RI�WKH�PDWHULDO�
Ɣ� 6LPSOLFLW\�LQ�UHDGLQJ�EHFDXVH�RI�GLJLWDO�UHDGRXWV�
Ɣ� /RDG�&DSDFLW\�������N1������N1������N1������N1�������N1�

$QDORJXH�&XP�(OHFWURQLF�
8QLYHUVDO�7HVWLQJ�0DFKLQH

0RGHO���871(�



02'(/
0D[LPXP�&DSDFLW\

0LQLPXP�*UDGXDWLRQV
�QG�0HDVXULQJ�UDQJH
0LQLPXP�*UDGXDWLRQV
�UG�0HDVXULQJ�UDQJH
0LQLPXP�*UDGXDWLRQV
�WK�0HDVXULQJ�UDQJH
0LQLPXP�*UDGXDWLRQV

0HDVXULQJ�UDQJH
/RDG�UHVROXWLRQ����������������������
�������FRXQWV�IXOO�VFDOH�

&OHDUDQFH�EHWZHHQ�FROXPQV
5DP�6WURNH
6WUDLQLQJ��3LVWRQ�6SHHG��DW�QR�ORDG�

3RZHU�IRU�871(
9

)25�7(16,21�7(67

&ODPSLQJ�MDZV�IRU�URXQG�VSHFLPHQV
RI�GLDPHWHU��2SWLRQDO��

&ODPSLQJ�MDZV�IRU�ÀDW�VSHFLPHQV
RI�WKLFNQHVV�

&ODPSLQJ�MDZV�IRU�ÀDW�VSHFLPHQV
RI�WKLFNQHVV�

:LGWK

3DLU�RI�&RPSUHVVLRQ�3ODWHV�RI�'LD�

ZLGWK�RI�UROOHUV
'LDPHWHU�RI�5ROOHUV�

5DGLXV�RI�SXQFK�WRSV

)25�75$169(56(�7(67
7DEOH�ZLWK�DGMXVWDEOH�UROOHUV�

0D[LPXP�FOHDUDQFH�EHWZHHQ��VXSSRUWV

)25�&2035(66,21�7(67

&OHDUDQFH�IRU�FRPSUHVVLRQ�WHVW�
�$W�IXOO\�GHVFHQGHG�ZRUNLQJ�SLVWRQ�

)25�',*,7$/�02'(

/RDG�UDQJH�ZLWK�DFFXUDF\�RI���
0HDVXUHPHQW������

81,7
�N1

�N1
N1
�N1
N1
�N1
N1
�N1
N1

�N1

1

PP
PP

PP�PLQ

+3

PP

PP

PP
PP

PP

PP

��PP

PP

PP

PP

�N1

871���
���

�����
���
����
���
����
����
����
����

�����

�

���
���
�����

���
�������

�

�����
�����
�����
����
�����
�����
����
�����
�����
�����
��

���

���
��

����

���

�����

��WR����

871���
���

�����
���
�����
���
����
���
����
����

�����

��

���
���
�����

���
�������

�

�����
�����
�����
����
�����
�����
����
�����
�����
�����
��

���

���
��

����

���

�����

��WR����

871���
���

�����
�

�����
���
�����
����
����
���

�����

��

���
���
�����

���
�������

�

�����
�����
�����
����
�����
�����
����
�����
�����
�����
��

���

���
��

�����

���

�����

��WR����

871��
���

�����
�

�����
���
�����
���
����
���

�����

��

���
���
�����

���
�������

�

�����
�����
�����
����
�����
����
����
�����
�����
�����
��

���

���
��

�����

���

�����

���WR����

871����
����

������
�

�����
�

�����
���
�����
���

������

��

���
���
����

�
�������

�

�����
�����
�����
����
�����
�����
����
�����
�����
�����
��

���

���
��

�����

���

�����

���WR�����

VW�0HDVXULQJ�UDQJH
)25�$1$/2*8(�02'(
�

&211(&7('�/2$'

67$1'$5'�$&&(6625,(6

7HFKQLFDO�6SHFL¿FDWLRQV�IRU���
$QDORJXH�FXP�(OHFWURQLF�8QLYHUVDO�7HVWLQJ�0DFKLQHV
0RGHO�±�871(��������������������������������������������������������������������������������������������������������������������

��� �'XH�WR�FRQVWDQW�5	�'�VSHFL¿FDWLRQV�	�IHDWXUHV�DUH�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH�Ɣ
��� �&RORXU�VFKHPH�VXEMHFW�WR�FRQ¿UP�DW�WKH�WLPH�RI�RUGHU�Ɣ

$QDORJXH�&XP�(OHFWURQLF�
8QLYHUVDO�7HVWLQJ�0DFKLQH

0RGHO���871(�



(OHFWURQLF�&RQWURO�3DQHO
�6HULHV�8QLYHUVDO������87(���

0LFURSURFHVVRU�EDVHG�SDQHO� LQFRUSRUDWLQJ�VWDWH�RI�DUW�WHFKQRORJ\�
ZLWK�IROORZLQJ�IHDWXUHV��
Ɣ� )URQW�SDQHO�PHPEUDQH�W\SH�NH\�ERDUG�IRU�PDFKLQH�RSHUDWLRQ�
� ZLWK�QXPHULF�NH\V�IRU�GDWD�HQWU\�
Ɣ� ��VHJPHQW�GLVSOD\�
Ɣ� 'DWD�HQWU\�ZLWK�QXPHULF�NH\�ERDUG�RI�WHVW�SDUDPHWHUV�LQFOXGLQJ�
� VSHHGV��UXSWXUH���SHDN��SUH�ORDG��PRGXOXV�GDWD��WHVW�GDWD��	�
� VSHFLPHQ�GDWD�HWF�
Ɣ� ���LQSXW�GDWD�VHW�VWRUDJH�����UHVXOW�VWRUDJH��PDLQWDLQV�GDWD�DQG�
� UHVXOWV�GXULQJ�SRZHU�RII�

2SWLRQDO���&RPSXWHUL]HG�7RXFK�6FUHHQ�&RQWURO�3DQHO
6HULHV���87������76

0LFUR�&RQWUROOHU�EDVHG�SDQHO�LQFRUSRUDWLQJ�VWDWH�RI�DUW�WHFKQRORJ\�ZLWK�
IROORZLQJ�IHDWXUHV��
Ɣ� )URQW�SDQHO�WRXFK�VFUHHQ�GLVSOD\
Ɣ� 'DWD�HQWU\�RI�WHVW�SDUDPHWHUV�LQFOXGLQJ�SUH�ORDG��UXSWXUH����6DIH�
� /RDG�	�6SHFLPHQ�GDWD�HWF�
Ɣ� 2QOLQH�JUDSK�RI�ORDG�9V�'LVSODFHPHQW�GLUHFWO\�RQ�VFUHHQ�
Ɣ� 86%�3ULQWHU�SRUW�IRU�SULQWHU�LQWHUIDFH�ZLWK�JUDSK�	�UHVXOW�SULQW�RXW�
Ɣ� )DFLOLW\�WR�H[SRUW�WKH�UHVXOW��'DWD�WR�3')��(;&(/�	�&69�IRUPDWV�
Ɣ� :LQGRZV�EDVHG�VRIWZDUH�DYDLODEOH�IRU�2QOLQH�JUDSK�RQ�3&��'DWD�
� DQDO\VLV��6WDWLVWLFV��3RLQW�WUDFLQJ��VXSHULPSRVLQJ�JUDSKV�WR�FRPSDUH�
� ZLWK�VWDQGDUG��]RRPLQJ�JUDSK�HWF�

$QDORJXH�&XP�(OHFWURQLF�
8QLYHUVDO�7HVWLQJ�0DFKLQH

0RGHO���871(�

)XHO�,QVWUXPHQWV�	�(QJLQHHUV�3YW��/WG�

&HOO��������������������������������Ɣ�(�PDLO���PUN�#¿HWHVW�FRP��PUN�#¿HWHVW�FRP
:HE����ZZZ�¿HWHVW�FRP��ZZZ�IXHOLQVWUXPHQW�FRP

0DQXIDFWXUHG�%\��

3ORW�1R�����	�����3DUYDWL�&R�RS�,QGXVWULDO�(VWDWH��<$'5$9����������,FKDONDUDQML���
7DO���6KLURO��'LVW���.ROKDSXU��0DKDUDVKWUD�6WDWH��,1',$�

),
(�
7(

67
�'
'
�&
$7
�8
71

(�
5
(9

��


