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G`X�_^_kbZU�]Pab`^Xbl�aR ^Y������RXTV Ubk�o�]U�RXVc�]XZPZ ^Ŝ �bUZabP��@a[X�o�WPS c̀VPn�_^ [lW ^RPbU[laZXU�\ ^Tc[X��^]X
]U�^ b^Q`PV Pn bao�R �/&0"2*.-1��"1)#."0% ��G^gU\ c�

U�zrw{ •{}ˆ‚�~x€„mŒ‚�".'&	ouqsr •�uxu�q{|{ xzu• r x‰zˆr�y{ q€xu�y{p€•�zr�tmp} €sm•‰~Œ��r~xu�€�w{y|‰‹ •r}m�qo r�ouqr{
�p}m•u„r~wur��w m}•ˆ
�by
�Š •€ ~•m•‰‹�nmtˆ�tzmzuv {�• {y��w mw�zm~•}{u•‰�ouqr{wm}•ˆ�zm�~o {•y�w {y|‰‹ •r}r


?P]]kU�]P�ZP` bU�^Q]^R[on bao��X�o�RXVc�^Q]^R [ U]Xo�_`X�_U`U \UiU]XX�_^�ZP` bU��]^�`PQ^ gXY�RXT�_`X�mb^ \�]U
^Q]^R [oU bao��G^ gU\ c�

)B8D4F<A@E��4E;5A4D7�9AD��D6!#-Q�DAIE8D�"8>B

�ABKD<:;F�N�
���	��
���ED<
��>>�D<:;FE�D8E8DH87
 ��

https://doc.arcgis.com/en/collector
https://doc.arcgis.com/en/survey123
https://developers.arcgis.com/javascript/jshelp/operations-dashboard-extensibility-overview.html
http://resources.arcgis.com/en/help/runtime-wpf/concepts/index.html#/Welcome_to_the_help_for_developing_Operations_Dashboard_for_ArcGIS_add_ins/0170000000np000000/
http://resources.arcgis.com/en/help/runtime-wpf/concepts/index.html#/Welcome_to_the_help_for_developing_Operations_Dashboard_for_ArcGIS_add_ins/0170000000np000000/
http://support.esri.com/technical-article/000012611


X~xu�oˆ�zr�ow x‹ „uxu�{nz{o xrzur�qxŒ�~x {ro�~o {rv�o r n	wm}•ˆ��zr{n ‚ { quy{�€ nr qu•‰~Œ��„•{�o�o m…ry�}mn{ „ry�ouqr�u~• { „zuwu
qmzzˆ‚�zm~•}{rzˆ�nˆ•‰�quzmyu„r~wuyu
�`{�€ y{ x„mzu‹�{zu�tmqmzˆ�~• m•u„zˆyu��u�qmzzˆr�zr�n €q€•�{nz{o xŒ•‰~Œ


O�_^ [ cgPn�_`UT c_`U VTU]XU�^�]U a^^ bRUbabRXX�aU b̀XdXZPbP�_`X�_^_kbZU�_^ TZ[n gU]Xo�Z�\ ^U\ c�_^` bP[ c�a�_^ \ ^iln
�/&0"2*.-1��"1)#."0% a^R\U ab]^�a �.02"+�'.0��0$��� ��G^gU\ c�

_ qz{v�ut�„m~• {�o ~•}r „m‹†u‚ ~Œ�|}u„uz�ŒoxŒr•~Œ�~u•€mƒuŒ��w{pqm�oˆ|€† rzzˆv�qxŒ�w {y|‰‹ •r}m�~r} •u•uw m•�zr�~ {o|mqmr •�~
mq}r~{y�/,&
�U�Š •{y�~x€„mr�~o Œsu•r~‰�mqyuzu~•}m•{}{y�|{} •mxm��„•{nˆ�|}{o r}u•‰�mq}r~�/,&�u�~r} •u•uw m•
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FW]PẐ \l bUal�a�T` cSX\X�`PQ^ gX\X�RXTP\X
cr|r}‰��w {pqm�oˆ�{~o {uxu�}mn{ „uv�ouq�,87>4@7E�-;8>F8D�'4@4:8?8@F�u�y{sr •r�}mn{ •m•‰�~�uz•{}ymƒurv��|}r q~•moxrzz{v�o�zry�
{ •w}{v• r�zrw { •{}ˆr�q} €pur�}mn{ „ur�ouqˆ��„• {nˆ�€ouqr •‰�q{~•€|z€‹�o�zu‚�uz•{}ymƒu‹
 X~•‰�zrw{ •{}ˆr�uz~•} €yrz•ˆ��• mwur�wmw
utyr}rzur��|{ x€„rzur�|€• roˆ‚�xu~• {o��owx‹ „rzur�u�oˆw x‹ „rzur�~x {ro��w { •{}ˆr�zr�o‚ { qŒ•�o�}mn{„uv�ouq�,87>4@7E�-;8>F8D
'4@4:8?8@F��z{�w{ •{}ˆr�y{p€•�nˆ•‰�ow x‹ „rzˆ�o�o m…u�~{n ~•orzzˆr�}mn{ „ur�ouqˆ
 WxŒ�|{x€„rzuŒ�n{ xrr�|{ q}{nz{v�uz•{}ymƒuu
~y
 ^moupmƒuŒ�|{�wm}•r u Utmuy{ qrv~•our�~�{n ‡rw•myu�zm�wm}•r 
 c{ „z{�• mw�sr��r~•‰�u�q}€pur�•u|ˆ�uz•{}ymƒu{zzˆ‚�qu~|xrro
�ouqsr •{o���• mwur�wmw�pu~•{p}myyˆ�u�uzquw m•{}��w { •{}ˆr�zr�ow x‹ „rzˆ�t qr~‰
`{ q}{nzrr�~y
�o�}m t qr xr Utmuy{ qrv~•our�~
ouqsr •myu�o�}mn{„ry�ouqr 


)B8D4F<A@E��4E;5A4D7�9AD��D6!#-Q�DAIE8D�"8>B

�ABKD<:;F�N�
���	��
���ED<
��>>�D<:;FE�D8E8DH87
 ��



[mw�u~|{ x‰t{o m•‰�}mn{„ur�ouqˆ
`{~xr�• {p{��wmw�mo•{}�~ { t qm~•�u�|{ qp{ •{ou• }mn{ „uv�ouq ��{z�~y{ sr •�|}r q{~• mou•‰�omy�q{~• €|�qxŒ�rp{�u~|{ x‰t{o mzuŒ
�[{pqm
}mn{ „uv�ouq zm‚{ qu•~Œ�o�{n†ry�q{~• €|r��mo •{}�|{~ˆxmr •�omy�~~ˆxw€�zm�u~|{ x‰t{o mzur�|}ux { srzuŒ�)B8D4F<A@E��4E;5A4D7
1<@7AIE��|}ux { srzuŒ�n}m€tr}m�uxu�• {�u�q} €p{r
 [{~zu• r~‰�uxu�†r xwzu•r ~~ˆxw€�zm�)B8D4F<A@E��4E;5A4D7�o�n}m€tr}r�qxŒ
{ •w}ˆ•uŒ }mn{ „uv�ouq 


So•{}�{•{}yux }mn{ „uv�ouq ��owx‹ „mŒ�rp{�wm}•ˆ��uz~•} €yrz•ˆ�u�ouqsr •ˆ
�[{p qm�oˆ�|{ x€„mr •r�w�zry €�q{~• €|��• {�~y{ sr •r�xu…‰
u~|{ x‰t{o m•‰�rp{
�k• {�{ tzm„mr•��„• {�oˆ�zr�y{ sr •r�oz{~u•‰�• mwur�utyrzrzuŒ��wmw�q{nmoxrzur��€ qmxrzur�uxu�utyrzrzur
uz~•} €yrz• {o�uxu�ouqsr •{o��o }mn{ „uv�ouq 


Tmt {oˆr�uz~•} €yrz•ˆ�zmoup mƒuu��•mwur�wmw�|r}ryr† rzur�u�ym~…• mnu}{o mzur��n€q€•�o~rpqm�q{~•€|zˆ�qxŒ�o m~�zm�wm}•r
�^mxu„ur
x‹nˆ‚�q{|{ xzu• r x‰zˆ‚�uz~•} €yrz• {o�zm�wm}•r�tmou~u•�{ •�• {p{��wmwur�ut�Šxryrz• {o�nˆxu�ow x‹ „rzˆ�mo •{}{y�o }mn{ „uv�ouq 

^m|}uyr}��oˆ�y{ sr •r�oˆnu}m •‰�{n‡rw•ˆ��utyr} Œ•‰�}m~~•{ŒzuŒ�uxu�{~€†r~•o xŒ•‰�|{u~w�yr~•{|{ x{ srzuv�zm�wm}•r�o�• {y�~x€„mr�
r~xu�mo•{}�ow x‹ „ux�qmzzˆr�uz~•} €yrz•ˆ
�_ qzmw{��|{~w { x‰w€�Š•u�• €zwƒuu�y{p€•�zr�uyr •‰�{•z{…rzuŒ�w�|}r qyr •€�uxu�ƒr xu��qxŒ
w{ •{}{v�|}r qzmtzm„rz }mn{ „uv�ouq ��mo•{}�y{ sr •�zr�ow x‹ „u•‰�{•qr x‰zˆr�uz~•} €yrz•ˆ�uxu�ouqsr •ˆ�o }mn{ „uv�ouq 


)B8D4F<A@E��4E;5A4D7�9AD��D6!#-Q�DAIE8D�"8>B

�ABKD<:;F�N�
���	��
���ED<
��>>�D<:;FE�D8E8DH87
 ��



U‚ { q�u�oˆ‚ { q
)B8D4F<A@E��4E;5A4D7}mn{ •mr•�~�}mn{ „uyu�ouqmyu�o�o m…rv�{}pmzutmƒuu��D6!#-
�U�{wzr�n}m €tr}m��|r}rvqu• r�zm pxmoz€‹
~•}mzuƒ€��D6!#-�)@><@8u�o{vqu• r�o�€„r •z€‹�tm|u~‰�o m…rv�{}pmzutmƒuu��D6!#-


)B8D4F<A@E��4E;5A4D7�9AD��D6!#-Q�DAIE8D�"8>B

�ABKD<:;F�N�
���	��
���ED<
��>>�D<:;FE�D8E8DH87
 ��

http://www.arcgis.com/home
http://www.arcgis.com/home


^m~•}{vw m�{|ƒuu�{ •{n}msrzuŒ
Uˆ�y{ sr •r�oˆn}m •‰�{n† €‹�ƒo r •{o €‹�~‚ ry €�|}ux { srzuŒ�n}m€tr}m
�^m|}uyr}��qxŒ�u~|{ x‰t{o mzuŒ�o�qzroz{r�o}ryŒ�~€• {w��oˆ
y{ sr •r�zm~•}{u•‰�|}ux { srzur�zm�~o r •x€‹�• ry €
�_ qzmw{��|}u�}mn{ •r�o�z{ „z{r�o}ryŒ�uxu�o�€ ~x{ouŒ‚�zutw{v�{~o r† rzz{~•u�
|r}r ‚ { q�w�•ryz{v�• ryr�y{ sr •�~qr xm•‰�|}ux { srzur�n{ xrr�€ q{nzˆy�qxŒ�}mn{ •ˆ


] { sz{�tmqm•‰�•ry €�|}ux { srzuŒ��† r xwz€o�uxu�w{~z€o…u~‰�tzm„wm�}Œq{y�~�wz{|w{v�b|}mow m�o�|}mo{y�o r} ‚zry�€p x€


bor •xmŒ�•rym c•yzmŒ�•rym

)B8D4F<A@E��4E;5A4D7�9AD��D6!#-Q�DAIE8D�"8>B

�ABKD<:;F�N�
���	��
���ED<
��>>�D<:;FE�D8E8DH87
 ��



Utmuy{ qrv~•our�~�ouqsr •myu
=WPX\ ^TUYabRXU�a�RXTVUbP\X
cu|ˆ�ouqsr •{o��q{~• €|�w�w{ •{}ˆy�{~€† r~•o xŒr• }mn{ „uv�ouq ��u�• {��wmw�oˆ�y{ sr •r�o tmuy{ qrv~•o {o m•‰�~�zuyu��tmou~u•�{•�• {p{��wmw
nˆx�~ { t qmz�ouq
�So•{}�y{ sr •�owx‹ „u•‰�u�zm~•}{u•‰�yz{ sr~•o {�•u|{o�ouqsr •{o��‚ { •Œ�zr�o~r�•u|ˆ�n €q€•�o‚ { qu•‰�o�wmsqˆv }mn{ „uv
ouq
�[mw�|}moux{� }mn{ „uv�ouq ~{ qr}su•�{ quz�ouqsr •�wm}•ˆ��m�• mwsr�zr~w{ x‰w{�q} €pu‚�•u|{o�ouqsr •{o
�T xmp{ qm}Œ�•{y €��„• {
}mn{ „uv�ouq y{ sz{�|{~•}{u•‰�zr~w { x‰wuyu�~|{~{n myu��u�~€†r~•o €r •�yz{ sr~•o {�uz~•} €yrz• {o�u�{|ƒuv��w { •{}ˆr�y{p€•�nˆ•‰
owx‹ „rzˆ�o�zrp {��mo•{}�q{ xsrz�|}r q{~• mou•‰�omy�uz~•} €wƒu‹�|{�u~|{ x‰t{o mzu‹�ouqsr •m


Uuqsr •�{ •{n}msmr •�uz•{}ymƒu‹�ut�w {zw}r •z{p {�u~• { „zuwm�qmzzˆ‚
�U�zrw { •{}ˆ‚�~x€„mŒ‚��mo •{}�zm~•}muo mr•�u~• { „zuw�qmzzˆ‚�qxŒ
ouqsr •m�•mw��„•{nˆ�ow x‹ „u•‰�o�zrp{�o ~r�{n ‡rw•ˆ��o|x { •‰�q{�ymw~uymx‰z{p{�„u~xm�tzm„rzuv��~x {Œ
�cry�zr�yrzrr��ouqsr •ˆ�y{p€•
nˆ•‰�zm~•}{rzˆ�zm�u~• { „zuw�qmzzˆ‚��ŒoxŒ‹†uv~Œ�xu…‰�or} ‚zuy�uxu�oˆn}mzzˆy�Š xryrz• {y�~|u~w m��}r t €x‰•m•{y�tm|}{~m�uxu
oˆn}mzzˆy�{n ‡rw•{y�zm�wm}•r
�U�Š•u‚�~x€„mŒ‚��oˆ�q{ xszˆ�|}r q{~• mou•‰�u~•{ „zuw�qmzzˆ‚�q{�• {p{��wmw�~{ qr}smzur�ouqsr •m�n€qr •
{ •{n}msrz{
�^m|}uyr}��ouqsr •�qm•„uwm�y{ sr •�|{ •}r n{o m•‰�{•�om~�oˆn}m•‰�{n‡rw•�zm�wm}•r�uxu�o�~|u~w r��q{�Š •{p{�o}ryrzu�{wz{
qm•„uwm�n€qr •�|€ ~•ˆy


^rw { •{}ˆr�ouqsr •ˆ�y{ sz{�}m to r}z€•‰�zm�or~‰�Šw}mz��„•{nˆ�€ouqr •‰�n{x‰…r�qr•mxrv
�h• {nˆ�}m to r}z€•‰�ouqsr •� w{~zu• r~‰�uxu
† r xwzu•r HPWRU`]c bl 
�k• {�y{ sz{�~qr xm•‰�qxŒ�~|u~wm�{n‡rw•{o��qr •mxrv�{n ‡rw•{o��{|u~mzuŒ��w}€p{o {v�uxu�~• { xn„m•{v
qump}myyˆ��~€ yym}z{v�uz•{}ymƒuu��qm •„uwm��uzquwm•{}m�u�pu~•{p}myyˆ


Uuqsr •ˆ�o tmuy{ qrv~•o €‹ •�~�{n ‡rw•myu�zm�wm}•r�„r}r t�qrv~•ouŒ�~�{n ‡rw•myu
�Wrv~•ouŒ�~�{n‡rw•myu�|{ qqr}suo m‹•~Œ�zm�wm}•r�
zm�~•{ xn„m•ˆ‚�qump}myym‚��zm�pu~• {p}myym‚��o�~|u~w m‚��qr •mxŒ‚�{n‡rw•{o�u�qxŒ�w}€p{oˆ‚�qump}myy
�[mwur�ut�qrv~•ouv�~
{n ‡rw•myu�ŒoxŒ‹•~Œ�q{~•€|zˆyu�{|}r qr xŒr•�mo•{}�u�mo •{}�y{ sr •�tmqm•‰�qrv~•our�~�{n ‡rw•myu�|{�€ y{ x„mzu‹
 ^m|}uyr}��mo •{}
y{ sr •�zm~•}{u•‰�~|u~ {w�•mwuy�{n}mt {y��„• {�y{ sz{�|{ q~or •u•‰�{n‡rw•�zm�wm}•r��oˆto mo�~{{ •or •~•o€‹† €‹�w{ymzq€�ut�w{z• rw~•z{p{
yrz‹��q{~• €|z{�|}u�zmsm •uu�zm�{w}€sz{~•u�ozut €�~|u~wm�


JX_�RXTVUbP Nb̂ �TU[PUb CPZ�Rk�\ ^VUbU�RWPX\ ^TUYabR̂RPbl�a�RXTV UbP\X

b• { xn„m•mŒ
qump}myym

_• {n}msmr •�tzm„rzuŒ�uxu
„u~x {�m•}un €•{o�{n ‡rw•{o
o�ouqr�qump}myyˆ


X~xu�Š•{�owx‹ „rz{�mo •{}{y� w{~zu• r~‰�uxu�†r xwzu•r |mzr x‰�qxŒ�u~|{x‰t{o mzuŒ�qrv~•ouŒ�~
{n ‡rw•myu�|{�€ y{ x„mzu‹
 [{~z€•‰~Œ�uxu�†r xwz€•‰•mwsr�oˆtˆo mr•�o~|xˆo m‹† rr�{wz{��p qr
oˆ�|{ x€„mr •r�q{~• €|�w�q{|{ xzu• r x‰zˆy�qrv~•ouŒy�~�{n ‡rw•myu


_|u~mzur _• {n}msmr •�o�{wzr
~•m•u„r~wuv�• rw~•


^r •�q{~• €|zˆ‚�uz• r}mw•uozˆ‚�qrv~•ouv


bo r qrzuŒ
{n�{n ‡rw•r

_• {n}msmr •�|{ q}{nz€‹
uz•{}ymƒu‹�{n�{ qz{y
{n ‡rw•r�uxu�~•}{w r�
owx‹ „mŒ�zmto mzur�
{|u~mzur��~o r qrzuŒ�{�|{ xr
u�{ quz�uxu�n{ xrr
Šxryrz• {o�y €x‰•uyr qum


X~xu�Š•{�owx‹ „rz{�mo •{}{y� w{~zu• r~‰�uxu�†r xwzu•r |mzr x‰�qxŒ�owx‹ „rzuŒ�q{|{ xzu• r x‰zˆ‚
qrv~•ouv�~�{n ‡rw•myu
�`}u�zmxu„uu�yz{ sr~•o m�oˆn}mzzˆ‚�{n ‡rw•{o�uxu�o‚ { qzˆ‚�{n ‡rw•{o�
y{ sz{�|}{ xu~•m•‰�{•{n}ms•zzˆr�o�ouqsr •r�{n ‡rw•ˆ


Wm•„uw _• {n}msmr •�tzm„rzur�uxu
„u~x {�{|}r qr xrzzˆ‚
m•}un €•{o�wmw�|}{ƒ rz•�{ •
ƒr xro {p{�tzm „rzuŒ


^r •�q{~• €|zˆ‚�uz• r}mw•uozˆ‚�qrv~•ouv


Vu~•{p}myym _• {n}msmr •�tzm„rzuŒ
m•}un €•{o��„• {nˆ�€ouqr •‰
u‚�}m~|}r qr xrzur


X~xu�Š•{�owx‹ „rz{�mo •{}{y� w{~zu• r~‰�uxu�†r xwzu•r |mzr x‰�qxŒ�u~|{x‰t{o mzuŒ�qrv~•ouŒ�~
{n ‡rw•myu�|{�€ y{ x„mzu‹
 [{~z€•‰~Œ�uxu�†r xwz€•‰•mwsr�oˆtˆo mr•�o~|xˆo m‹† rr�{wz{��p qr
oˆ�|{ x€„mr •r�q{~• €|�w�q{|{ xzu• r x‰zˆy�qrv~•ouŒy�~�{n ‡rw•myu


Zzquwm•{} _n{ tzm„mr•�~• m•€~
tzm„rzuŒ�uxu�w{ xu„r~•o m
{|}r qr xrzzˆ‚�m •}un €•{o
|{�~}mozrzu‹�~�ƒ r xroˆy
tzm„rzury


^r •�q{~• €|zˆ‚�uz• r}mw•uozˆ‚�qrv~•ouv


\rp rzqm _• {n}msmr •�xrp rzq€�qxŒ
wm}•ˆ
�`}u�ow x‹ „rzuu�u
oˆwx‹ „rzuu�~x {Œ�o
ouqsr •r�wm}•ˆ�xrp rzqm
mo•{ym•u„r~wu
{nz{o xŒr•~Œ


^r •�q{~• €|zˆ‚�uz• r}mw•uozˆ‚�qrv~•ouv


b|u~ {w _• {n}msmr •�~{ qr}smzur�o
ouqr�{ •~{} •u}{o mzz{p{
~|u~wm�Šxryrz• {o


X~xu�Š•{�owx‹ „rz{�mo •{}{y� w{~zu• r~‰�uxu�†r xwzu•r ~•}r xw€�~|}mom�{•�Šxryrz• m�qxŒ
u~|{ x‰t{o mzuŒ�qrv~•ouŒ�~�{n‡rw•myu�|{�€ y{ x„mzu‹
�Uˆn r}u• r�{n ‡rw•�u�u~|{ x‰t€v•r�wz{|w €
�


��ozut €�~|u~wm��„•{nˆ�|{ x€„u•‰�q{~• €|�w�q{|{ xzu• r x‰zˆy�qrv~•ouŒy�~�{n ‡rw•myu
�] { sz{
•mwsr�{~€† r~•o xŒ•‰�|{u~w�u�•ux‰•}{o m•‰�{n‡rw•ˆ�qxŒ�{ •{n}msrzuŒ�o�~|u~wr
�X ~xu�or} ‚zuv
Šxryrz•�oˆn}mz�|{�€ y{ x„mzu‹� w{~zu• r~‰�uxu�†r xwzu•r q} €p{v�{n ‡rw•�qxŒ�rp{�oˆn{}m��m
tm•ry�~z{o m�~•{w€~u}€v•r~‰�zm�or} ‚zry�Š xryrz• r�~|u~wm


[m} •m _• {n}msmr •�wm}•€��w{ •{}mŒ
„m~•{�ŒoxŒr•~Œ�{~z{ozˆy
u~•{ „zuw{y�qmzzˆ‚�qxŒ
}mn{ „uv�ouq u�q} €pu‚
ouqsr •{o


U�tmou~uy{~•u�{ •�uz~•} €yrz• {o�u�qrv~•ouv�~�{n ‡rw•myu��owx‹ „rzzˆ‚�mo •{}{y��oˆ�y{ sr •r
|}un xusm•‰~Œ�w�{n‡rw•my��oˆqr xŒ•‰�uxu�oˆnu}m•‰�{n‡rw•ˆ��utyr} Œ•‰�}m~~•{ŒzuŒ�u�•mw
qmxrr
�d tzmv•r��wmwoˆ|{ xzŒ•‰�zmoupmƒu‹�|{�w m}•r u otmuy{ qrv~•o {o m•‰�~�{n‡rw•myu�zm
wm}•r 


)B8D4F<A@E��4E;5A4D7�9AD��D6!#-Q�DAIE8D�"8>B

�ABKD<:;F�N�
���	��
���ED<
��>>�D<:;FE�D8E8DH87
 ��



[} €p{o mŒ
qump}myym

_• {n}msmr •�tzm„rzuŒ�uxu
„u~x {�m•}un €•{o�{n ‡rw•{o
o�ouqr�w} €p{o {v
qump}myyˆ


X~xu�Š•{�owx‹ „rz{�mo •{}{y� w{~zu• r~‰�uxu�†r xwzu•r ~rpyrz•�qxŒ�u~|{ x‰t{o mzuŒ�qrv~•ouŒ�~
{n ‡rw•myu�|{�€ y{ x„mzu‹
 [{~z€•‰~Œ�uxu�†r xwz€•‰•mwsr�oˆtˆo mr•�o~|xˆo m‹† rr�{wz{��p qr
oˆ�|{ x€„mr •r�q{~• €|�w�q{|{ xzu• r x‰zˆy�qrv~•ouŒy�~�{n ‡rw•myu


Ym|}{~ Uˆ|{ xzŒr•�tmqmzzˆr
tm|}{~ˆ�w�{n ‡rw•my


Uˆ�y{ sr •r oˆ|{ xzu•‰�tm|}{~ 
�Ym|}{~�y{ sr •�nˆ•‰�xun{�~• m•u„r~wuy�•ux‰ •}{y��xun{�oˆ
y{ sr •r�zm~•}{u•‰�rp {�zm�oo{ q�o‚ { qzˆ‚�|m}myr •}{o


[}m •wmŒ
uz•{}ymƒuŒ

_• {n}msmr •�„u~x {
{n ‡rw•{o�uxu�~€ yym}z€‹
~•m•u~•uw€�|{ xŒ�qxŒ
p}€||ˆ�{n ‡rw•{o


^r •�q{~• €|zˆ‚�uz• r}mw•uozˆ‚�qrv~•ouv


)B8D4F<A@E��4E;5A4D7�9AD��D6!#-Q�DAIE8D�"8>B

�ABKD<:;F�N�
���	��
���ED<
��>>�D<:;FE�D8E8DH87
 ��



^moupmƒuŒ�|{�wm}•r
[m} •m�„m~•{�ŒoxŒr•~Œ�ƒrz•}mx‰zˆy�Š xryrz• {y }mn{ „uv�ouq 
�X~xu�oˆ�u~|{ x‰t€r •r�yˆ…‰��• {�y{ sz{�ym~…• mnu}{o m•‰�wm}•€�y{ sz{
|}u�|{y{†u�w { xr~uwm�yˆ…u��m�|r}ryr†m •‰~Œ�|{�zrv�y{ sz{��|r}r •m~wuomŒ�ut{n}msrzur
�brz~ {}zˆr�€ ~•}{v~•o m�|{ qqr}suo m‹•
sr~•ˆ�qxŒ�zmoupmƒuu�|{�wm}•r


U�tmou~uy{~•u�{ •�• {p{��wmwur�ut�uz~•} €yrz• {o�mo•{} }mn{ „uv�ouq owx‹ „ux�qxŒ�wm}•ˆ��oˆ�y{ sr •r�u~|{ x‰t{o m•‰�tmwxmqwu�
oˆ|{ xzŒ•‰�|{u~w�yr~•{|{ x{ srzuv�uxu�tm~• mou•‰�Šw~•rz•�w m}•ˆ�~xr q{o m•‰�tm�{n‡rw•{y�|{�yr}r�rp {�|r}ryr† rzuŒ
X~xu�Š•u
uz~•} €yrz•ˆ�zr�ouqzˆ��Š •{�tzm „u• ��„• {�mo•{}�zr�ow x‹ „ux�u‚�o }mn{ „uv�ouq ��u�{zu�n €q€•�qxŒ�om~�zrq{~• €|zˆ


EPRXSPfXo�a�Xa_ [̂lW ^RP]XU\�WPZ[PT^Z
Ymwxmqwu�|{to { xŒ‹•�omy�|r}ryr†m •‰~Œ�uxu�ym~…•mnu}{o m•‰�wm}•€�|{�Šw~•rz• €�tmqmzz{v�zm�wm}•r�{n xm~•u




 ^m�|mzr xu�uz~•} €yrz• {o�wm}•ˆ� w{~zu• r~‰�uxu�†r xwzu•r APZ[PTZX
�T€qr •�{ •{n}ms•z�~|u~ {w�~{ t qmzzˆ‚�tmw xmq{w


�
 [{~zu• r~‰�uxu�†r xwzu•r tmwxmqw€��zm�w{ •{} €‹�oˆ�‚ { •u• r�|r}rv•u
�kw ~•rz•�w m}•ˆ�{nz{ou• ~Œ


G^XaZ�\U ab^_^ [ ^VU]XY�]P�ZP` bU
_wz{�|{u~w m�|{ to { xŒr•�{~€† r~•o xŒ•‰�|{u~w�zm�wm}•r�|{�zm to mzuŒy�uxu�mq}r~my




 ^m�|mzr xu�uz~•} €yrz• {o�wm}•ˆ w{~zu• r~‰�uxu�†r xwzu•r {wz{�|{u~w m


�
 Uor qu• r�mq}r~�uxu�w {{} quzm•ˆ�yr~• {|{ x{ srzuŒ�u�zmsyu• r Uo{ q���@F8D�


�
 X~xu�zmvqrz�r quz~•orzzˆv�o m}umz•��• {�wm}•m�|r}ryr†mr •~Œ�u�|}unxusmr •~Œ�w�zmvqrzz{y€�yr~• {|{ x{ srzu‹
�X ~xu
tm|}{~€�~ {{ •or •~•o€r •�zr~w{ x‰w{�}r t €x‰•m•{o��|r}oˆv�ut�zu‚�{ •{n}m tu• ~Œ�zm�wm}•r
�a mto r}zu• r�~|u~ {w�}r t €x‰•m•{o�o�{wzr
|{u~w m��„•{nˆ�|{~y{ •}r •‰�q}€pur�zmvqrzzˆr�yr~• {|{ x{ srzuŒ


�
 [{~zu• r~‰�uxu�†r xwzu•r ~|u~{w ��„• {nˆ�{ •{n}m tu•‰�~|u~{w�}r t €x‰•m•{o�u�oˆn}m •‰�q}€p{v


�
 [{~zu• r~‰�uxu�†r xwzu•r { „u~•u•‰ ��„• {nˆ�{ „u~•u•‰�}r t €x‰•m•ˆ�|{u~w m�u�€qmxu•‰�ut{n}msrzuŒ�tzm„w{o�zmvqrzzˆ‚
yr~• {|{ x{ srzuv�~�w m}•ˆ


FQ]^R [ U]XU�mZabU]bP�ZP`bk�T[o�a[ UT^RP]Xo�WP�^QjUZb ^ \
`}u�~xr q{o mzuu�tm�‚{ q{y�qousrzuŒ�w {zw}r •z{p {�{n ‡rw•m�|{�yr}r�rp {�|r}ryr† rzuŒ�omy�zr�|{ •}r n€r •~Œ�oˆ|{ xzŒ•‰�|r}ryr† rzur
o} €„z€‹�qxŒ�~ { ‚}mzrzuŒ�|{ x{ srzuŒ�{n ‡rw•m�|{�ƒ rz•} €�wm}•ˆ
�k• {�|{ to { xŒr•�omy�~xr qu•‰�tm�{n‡rw•{y




 ^m�wm}•r� w{~zu• r~‰�uxu�†r xwzu•r {n ‡rw•�u�oˆn r}u• r w{~zu• r~‰�uxu�†r xwzu•r I[ UT^RPbl 
 _n ‡rw•��tm�w{ •{}ˆy�oˆ
~xr q€r •r��n €qr •�|{ q~or „uo m•‰~Œ�wmsqˆv�}m t�|}u�€ qr}suo m‹† ry�rp {�o�ƒ rz•}r�{nz{o xrzuu�wm}•ˆ


�
 WxŒ�{•wx‹ „rzuŒ�~xr q{o mzuŒ�w{~zu• r~‰�uxu�†r xwzu•r wz{|w€ I[ UT^RPbl zm�|mzrxu�uz~•} €yrz• {o
�_n ‡rw•�n€qr •
|{ q~or „uo m•‰~Œ��z{�{z�y{ sr •�zm‚ { qu•‰~Œ�ozr�ƒrz•}m�wm}•ˆ


�
 [{~zu• r~‰�uxu�†r xwzu•r >^b^R^ ��r~xu�oˆ�n{ x‰…r�zr�‚ { •u• r�{ •~xr suom•‰�{n‡rw•


)B8D4F<A@E��4E;5A4D7�9AD��D6!#-Q�DAIE8D�"8>B

�ABKD<:;F�N�
���	��
���ED<
��>>�D<:;FE�D8E8DH87
 ��



Utmuy{ qrv~•our�~�{n ‡rw•myu�zm�wm}•r
[m} •ˆ�y{p€•�ow x‹ „m•‰�uz~•}€yrz•ˆ�qxŒ�}mn{ •ˆ�~�{n ‡rw•myu
�^mxu„ur�uz~•} €yrz• {o�tmou~u•�{ •�• {p{��wmwur�ut�zu‚�mo•{}�ow x‹ „ux
o }mn{ „uv�ouq 
�^m|}uyr}��o my�y{ sr •�nˆ•‰�q{~• €|z{��oˆn{}�{n ‡rw•{o��{ •w}ˆ•ur�o ~|xˆo m‹†u‚�{w {z�uz•{}ymƒuu�{n�{n ‡rw•m‚�uxu
oˆ|{ xzrzur�utyr}rzuv�}m~~• {Œzuv�u�{nxm~•rv�zm�wm}•r
 X~xu�qrv~•ouŒ�qxŒ�{n‡rw•m�nˆxu�zm~•}{rzˆ�zm�w m}•r� w{~zu• r~‰�uxu
† r xwzu•r {n ‡rw•��„• {nˆ�€ouqr •‰�{|r}mƒuu��q{~• €|zˆr�qxŒ�o tmuy{ qrv~•ouŒ�~�zuy


Wrv~•ouŒ�~�{n‡rw•myu�q{n moxŒ‹•�qxŒ�{•qr x‰zˆ‚�{n ‡rw•{o�• €zwƒuu�{•{n}msrzuŒ�u�zmoupmƒuu
�^m|}uyr}��qrv~•our�Uˆqr xu•‰
|{ to { xŒr•�|{ x‰t{o m•r xŒy�|{ q~or •u•‰�{n‡rw•��m�qrv~•our�bxr q{o m•‰�P�~xrqu•‰�tm�{|}r qr xrzzˆy�{n ‡rw•{y�|{�yr}r�rp {
|r}ryr† rzuŒ��u�|}u�Š •{y�|{ x‰t{o m•r x‹�zr�•}r n€r •~Œ�|r}ryr†m •‰�wm}•€�o} €„z€‹�qxŒ�~ { ‚}mzrzuŒ�|{ x{ srzuŒ�Š•{p{�{n ‡rw•m�|{
ƒrz•} €


=kQ^`�^Q jUZb ^R�]P�ZP` bU
[{p qm�oˆ�oˆnu}mr •r�{n ‡rw•ˆ��oˆ�y{ sr •r�ouqr •‰�u‚�oˆqr xrzzˆyu�zm�w m}•r


U�zrw{ •{}ˆ‚�~x€„mŒ‚�o my�y{ sr •�|{ •}r n{o m•‰~Œ�oˆn}m•‰�{n‡rw•�qxŒ�{•{n}msrzuŒ�~{ qr}smzuŒ�q} €p{p{�ouqsr •m
�^m|}uyr}��o�ouqr
}mn{ „uv�ouq ��u~|{ x‰t€ry{y�qxŒ�w {z•}{ xŒ�{|r}mƒuv�p {}{ q~wu‚�~x€s n�Šw~•}rzz{p {�oˆt {o m��mo•{} }mn{ „uv�ouq ~{ t qmx�qm•„uw�qxŒ
{ •{n}msrzuŒ�{~• mo…rp{~Œ�€}{ozŒ�• {|xuo m�qxŒ�oˆn}mzz{p{�o�qmzzˆv�y{yrz•�{n ‡rw•m	|{ sm}z{v�ym…uzˆ
�`{w m�oˆ�zr�oˆn r}r •r
|{ sm}z€‹�ym…uz€�zm�wm}•r��qm•„uw�zr�n €qr •�{ •{n}msm•‰�tzm„rzuŒ��• mw�wmw�qxŒ�zrp{�zr •�u~• { „zuwm�qmzzˆ‚
�[msqˆv�}m t�|}u
oˆn{}r�q} €p{p{�mo•{y{nuxŒ��qm•„uw�{nz{o xŒr•~Œ�qxŒ�|{wmtm�€}{ozŒ�• {|xuo m�qmzz{v�ym…uzˆ
�X~xu�oˆ�y{ sr •r�oˆn}m •‰�zr~w{ x‰w{
{n ‡rw•{o�zm�wm}•r��uz{p qm�mo•{}ˆ�|{ to { xŒ‹•�oˆn}m •‰�•{ x‰w{�{ quz�{n ‡rw•�tm�}mt���qm•„uw�{ •{n}msmr •�mp}rpmƒu‹�€ }{ozŒ�• {|xuo m
qxŒ�o~r ‚�oˆn}mzzˆ‚�{n ‡rw•{o
�k• m�mp}rpmƒuŒ�y{sr •�nˆ•‰�~}r qzuy��~€ yy{v��yuzuymx‰zˆy�uxu�ymw ~uymx‰zˆy�tzm„rzury��o
tmou~uy{~•u�{ •�• {p{��wmw�Š•{�nˆx {�tmqmz{�mo•{}{y
�c mw�wmw�omy�•}r n€r •~Œ�oˆn}m•‰�{n‡rw•ˆ�zm�wm}•r�qxŒ�{ •{n}msrzuŒ
uz•{}ymƒuu��Š •{ •�•u| }mn{ „uv�ouq |}r qzmtzm„rz�qxŒ�u~|{ x‰t{o mzuŒ�o�uz•r}mw•uoz{y�}r suyr��m�zr�qxŒ�|m~~uoz{p {�w{z•}{ xŒ




 [{~zu• r~‰�uxu�†r xwzu•r uz~•} €yrz• =kQ`Pbl�^Q jUZbk ��„• {nˆ�{ •{n}m tu•‰�|mzrx‰=kQ^`ZP 


�
 [{~zu• r~‰�uxu�†r xwzu•r {n ‡rw•�zm�wm}•r��„• {nˆ�oˆqr xu•‰�rp{��uxu�u~|{ x‰t€v•r�uz~•} €yrz• ��„• {nˆ�{no r~•u�oˆqr xŒryˆr
{n ‡rw•ˆ�zm�wm}•r
�Uˆ�y{ sr •r�u~|{ x‰t{o m•‰�~{ „r •mzuŒ�wxmou…�FD>u -;<9FqxŒ�q{nmoxrzuŒ�{n‡rw•{o�uxu�qxŒ�u‚�€ qmxrzuŒ
ut�oˆn{}wu
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k• {�tmou~u•�{ •�• {p{��wmw{v�n}m €tr}�oˆ�u~|{ x‰t€r •r��rp {�o r}~uu�u�zm~•}{rw�}mn{ „rp {�ouqm


X~xu�q{~• €|�w�}mn{ „ry €�ouq€�{~€† r~•o xŒr•~Œ�|{�"..* ��{z�q{ xsrz�z{}ymx‰z{�{ •w}ˆo m•‰~Œ
�X~xu�q{~• €|�{~€† r~•o xŒr•~Œ�|{
"..*-��u�|}u�Š •{y�uyrr •~Œ�~{ qr}suy{r�"..* ��oˆ�|{ x€„u• r�|}r q€|}r sqrzur�{�~yr…mzz{y�~ { qr}suy{y


^m�|{ x‰t{o m•r x‰~wur�~n{}wu�|}ux { srzuv�{w mtˆo mr•�oxuŒzur�•mwsr�--&
�X ~xu�oˆ�|ˆ• mr•r~‰�{•w}ˆ•‰�"..*	y{ q€x‰�o�}mn{„ry
ouqr��u~|{ x‰t€‹† ry�"..*-��y{ q€x‰�|}moux‰z{�zr�tmp}€tu• ~Œ
�by
�}mt qr x } €w{o { q~•o{�|{�€ ~•}mzrzu‹�zr|{ xmq{wqxŒ�|{ x€„rzuŒ
|{ q}{nz{v�uz•{}ymƒuu


Uˆ�y{ sr •r�|}{ „u• m•‰�n{xrr�|{ q}{nz€‹�uz•{}ymƒu‹�{�~yr…mzz{y�~ { qr}suy{y�o�~|}mo { „z{v�uz•{}ymƒuu�~xr q€‹†u‚
n}m€tr}{o


M �;DA?8�P b• m•‰Œ��|{~oŒ†rzzmŒ�|{qqr}sw r u b{{n† rzur�o�n x{pr

M  <D89AJ�Pb• m•‰Œ��|{~oŒ†rzzmŒ�|{qqr}sw r u ~•m•‰Œ�~�'AL<>>4��8H8>AB8D�(8FIAD=

M #@F8D@8F��JB>AD8D�Pb• m•‰Œ��|{~oŒ†rzzmŒ�|{qqr}sw r u b{{n† rzur�o�n x{pr

D^Sc�[X�o�`UTPZbX`^R Pbl�X[X�XW\U]obl�Z ^ \_^]^RZc�RXTV Ub^R�

^r •
�Uˆ�€ouqu• r�}mn{ „uv�ouq�uyrzz{�• mw��wmw�rp{�mo•{}�zm~•}{ux��u�zr�y{ sr •r�utyrzŒ•‰�ouqsr •ˆ��u~• { „zuwu�qmzzˆ‚��uz~•} €yrz•ˆ
u�w{y|{z{ow €�{wzm
�Uˆ��• ry�zr�yrzrr��y{ sr •r�utyrzu•‰�ƒo r •{o €‹�~‚ ry €�u�}mto r}z€•‰�zrw{ •{}ˆr�ouqsr •ˆ
�`{ q}{nzrr�~y
�}m t qr x
Utmuy{ qrv~•our�~�ouqsr •myu


D^Sc�[X�o�RWPX\ ^TUYabR̂RPbl�a�^Q jUZbP\X�RXTV UbP�

Uuqsr •ˆ�w m}•�y{p€•�owx‹ „m•‰�uz~•}€yrz•ˆ�qxŒ�}mn{ •ˆ�~�{n ‡rw•myu
�^mxu„ur�uz~•} €yrz• {o�tmou~u•�{ •�• {p{��wmwur�ut�zu‚�mo•{}
owx‹ „ux�o�}mn{ „uv�ouq
�X ~xu�zm�wm}•r�nˆxu�zm~•}{rzˆ�qrv~•ouŒ�~�ouqsr •myu��oˆ�y{ sr •r�w{~z€•‰~Œ�{n‡rw•m��xun{�oˆ|{ xzu•‰
† r x„{w�|{�zry €���„• {nˆ�€ouqr •‰�q{~•€|zˆr�qxŒ�o tmuy{ qrv~•ouŒ�~�zuy�{|r}mƒuu
�bzm „mxm�{n}m•u• r~‰�w�}mt qr x€ Utmuy{ qrv~•our
~�{n ‡rw•myu wm}•ˆ


D^Sc�[X�o�RWPX\ ^TUYabR̂RPbl�a�RXTV UbP\X�R�`PQ^ gU\�RXTU�

cu|ˆ�ouqsr •{o��q{~• €|�w�w{ •{}ˆy�{~€† r~•o xŒr•�}mn{ „uv�ouq��u�• {��wmw�oˆ�y{ sr •r�o tmuy{ qrv~•o {o m•‰�~�zuyu��tmou~u•�{•�• {p{��wmw
{z�nˆx�~ { t qmz
�Txmp{ qm}Œ�•{y €��„• {�}mn{ „uv�ouq�y{ sz{�|{~•}{u•‰�zr~w { x‰wuyu�~|{~{n myu��u�~€†r~•o €r •�yz{ sr~•o {
uz~•} €yrz• {o�u�{|ƒuv��w { •{}ˆr�y{p€•�nˆ•‰�ow x‹ „rzˆ�o�zrp {��mo•{}�q{ xsrz�|}r q{~• mou•‰�omy�uz~•} €wƒu‹�|{�u~|{ x‰t{o mzu‹
ouqsr •m
�`{ q}{nzrr�~y
�}m t qr x Utmuy{ qrv~•our�~�ouqsr •myu
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