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%\ HQWHULQJ >6+,)7@�>OHIW�ULJKW@� WKH PHWKRG VKLIW WR � E\WH HGLWRU PHWKRG�
,QSXW FKDUDFWHU LV DGGHG WR IDU ULJKW VLGH RI FKDUDFWHU VWULQJ DQG FKDUDFWHU VWULQJ VKLIWV WR ULJKW�
%\ HQWHULQJ >6(7@� HGLWHG RQH GDWD LV VHW�
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������ %\WH HGLWRU �'(& H[FHSWHG�

&XUVRU EOLQNV DW � E\WH GDWD DUHD�
&XUVRU VKLIWV E\ HQWHULQJ >6+,)7@�>OHIW�ULJKW@� DOVR WKH PHWKRG VKLIW WR FKDUDFWHU HGLWRU PHWKRG ZKHQ
FXUVRU VKLIWV WR IDU OHIW�ULJKW RU RXW RI DUHD�
,QSXW FKDUDFWHU RYHUZULWHV FKDUDFWHU DW FXUVRU� DQG FXUVRU VKLIWV DV EHORZ�
+(;� &XUVRU VKLIWV WR OHIW�
'(&� ,QYDOLG DW WKLV PHWKRG�
$6&,,� &XUVRU VKLIWV WR ULJKW�

%\ HQWHULQJ >6(7@� HGLWHG RQH OLQH GDWD LV VHW�

'DWD ILHOG � >(',725@

$''5(66 �+� '$7$ �+�

����+ ���$�%��

����+ ))$$%%��

����+

���&+ �'�(�)��

����+

����+ �����'��

'DWD ILHOG � >(',725@

$''5(66 �+� '$7$ �+�

����+ ����������������

����+ �)�(�'�&�%�$����

����+ ����������������

����+ �����$�%�&�'�(�)

����+ ����������������

����+ �����$�%�&�'�(�)

%\WH HGLWRU /LQH HGLWRU

'DWD �+�

'DWHQIHOG � >(',725@

$'5(66( �+� '$7(1 �'�

����+ ����������

����+ ����������

����+ ����������

���&+ ����������

����+ ����������

����+ ����������

/LQH HGLWRU

'DWD �'�

7KH PHWKRG
³%\WH HGLWRU¦ LV QRW

DYDLODEOH KHUH�
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'DWD ILHOG � >(',725@

$''5(66 �'� '$7$ �$�

����' 3210/.-,+*)('&%$

����' %4$<,6;('&5)97*%

����' =+18-0,.�2/�3gB&

����' �:'¦()�5*�7+�=-;

����' g3 /2�.,�-8�+=	<

����' �RO�LN�XM�]K�WJ�

%\WH HGLWRU /LQH HGLWRU

'DWD �$6&,,�

'DWD ILHOG � >(',725@

$''5(66 �'� '$7(1 �$�

����' 3210/.-,+*)('&%$

����' %4$<,6;('&5)97*%

����' =+18-0,.�2/�3gB&

����' �:'¦()�5*�7+�=-;

����' g3 /2�.,�-8�+=	<

����' �RO�LN�XM�]K�WJ�

ILJ �� (GLW PRGH VFUHHQ

.H\ RSHUDWLRQV�

8S�GRZQ� &XUUHQW FXUVRU LV XS�GRZQ�
:KHQ FXUVRU LV DW KLJKHVW RU WKH ORZHVW SRVLWLRQ DW VFUHHQ� LW RQO\ PRYHV GDWD�DGGUHVV
ZLWKRXW FXUVRU PRYHPHQW�

6KLIW�/HIW�ULJKW�
&XUUHQW FXUVRU PRYHV WR OHIW RU ULJKW E\ HDFK �FKDUDFWHU XQLW�
:KHQ FXUVRU LV XQGHU WKH � OLQH DQG LV PRYHG WR ULJKW�OHIW VLGH DQG PRUH� FXUVRU LV
GLVSOD\HG XQGHU �OLQH�

&KDUDFWHU� /LQH HGLWRU� DGG LQSXW FKDUDFWHU DW IDU ULJKW VLGH RI FKDUDFWHU VWULQJ DQG
PRYH WR OHIW�
%\WH HGLWRU� RYHUZULWH FKDUDFWHU DW FXUVRU�

6(7� (QWHU RI LQSXW GDWD�
&(� %HIRUH HGLWLQJ� 5HWXUQ WR WKH EHIRUH GDWD VFUHHQ�

$IWHU HGLWLQJ� ,W UHWXUQV GDWD EHIRUH HGLWLQJ�
:5,7(� :ULWLQJ GDWD WR ,' SODWH�
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���� :ULWLQJ GDWD WR ,' SODWH

������ 6WDUW ZULWLQJ

'DWD ILHOG �

$''5(66 �+� '$7$ �$�

12: 352&(66,1*

'DWD ILHOG �

$''5(66 �+� '$7$ �$�

3/$7( &20081,&$7,21

7UDQVIHUULQJ VFUHHQ &RPPXQLFDWLQJ VFUHHQ

ILJ �� :ULWH VFUHHQ

:5,7(� $W ILUVW� LW VWDUWV WR WUDQVIHU WKH ZULWLQJ GDWD LQ KDQG\ 5�:� $QG WKHQ� LW VWDUWV WR FRPPXQLFDWH
ZLWK WKH ,' SODWH�
&(� 5HWXUQ WR WKH EHIRUH GDWD VFUHHQ�

������ :ULWLQJ FRPSOHWHG QRUPDOO\

,I ZULWLQJ LV FRPSOHWHG QRUPDOO\� LW UHWXUQV WR WKH FXUUHQW VFUHHQ�

������ :ULWLQJ HUURU

,I HUURU RFFXUUHG� LW VKRZV HUURU PHVVDJH DQG HUURU QXPEHU� $QG LW UHWXUQ WR LQSXW WR LQSXW DQ\ NH\�

'DWD�ILHOG��

$''5(66��+����������'$7$��+�

12�3/$7(�����������������(55 ��+

ILJ ��� (UURU VFUHHQ

:5,7(� :ULWH DJDLQ
&(� 5HWXUQ WR WKH EHIRUH GDWD VFUHHQ�
02'(� 5HWXUQ WR WKH ³02'( 6(/(&7¦ VFUHHQ�



097 �++�

6XEMHFW WR UHDVRQDEOH PRGLILFDWLRQV GXH WR WHFKQLFDO DGYDQFHV� 'DWH RI LVVXH ���������� &RS\ULJKW 3HSSHUO�)XFKV� 3ULQWHG LQ *HUPDQ\

3HSSHUO�)XFKV*URXS7HO�� *HUPDQ\ �� ��� ��������86$ ����� �������6LQJDSRUH ������� ,QWHUQHW KWWS���ZZZ�SHSSHUO�IXFKV�FRP��

��3UHVHWWLQJ�PRGH

��� 'DWD ILHOGVHOHFW

35(6(77,1*�02'(

'$7$�),(/'�6(/(&7

�������������'$7$�),(/'��

�������������'$7$�),(/'��

�������������'$7$�),(/'��

�������������'$7$�),(/'��

�������������'$7$�),(/'��

�������������'$7$�),(/'��

ILJ� ��� 3UHVHWWLQJ VFUHHQ

������ 6HOHFW LWHP QXPEHU ������ DQG UHWXUQ WR WKH QH[W VFUHHQ�
8S�'RZQ &XUVRU PRYHV XS�GRZQ�
6(7� 6HW LWHP DQG JR WR WKH QH[W VFUHHQ�
02'(� 5HWXUQ WR WKH PRGH VHOHFW VFUHHQ

��� 6HWWLQJ RI DFFHVVHV DUHD

35(6(77,1*�02'(

'$7$�),(/'��

$&&(66�$5($

�������723�$''5(66 �����+�

�������180�2)�%<7( �����+�

ILJ ��� 6HWWLQJ RI DUHD

'HIDXOW 'DWD ILHOG � �����+������))�+� ����� %\WH�
'DWD ILHOG � �����+�����%))�+� ����� %\WH�
'DWD ILHOG � �&���+������))�+� ����� %\WH�
'DWD ILHOG � �����+������))�+� ����� %\WH�
'DWD ILHOG � �����+�����'�)�+� ����� %\WH�
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&KDUDFWHU ,QSXW DGGUHVV RU QXPEHU RI E\WH�
&219 &KDQJH FRGH IRUPDW �+(; � '(&�� H[ ������'� DW '(& FRGH
6(7 RU 'RZQ ,W GHFLGH YDOXH� DQG FXUVRU JR WR WKH QH[W LWHP� :KHQ ³180 2) %<7(¦ LV VHW� LW

JR WR WKH QH[W VFUHHQ�
&( 5HWXUQ WR WKH EHIRUH YDOXH� ,I SXVK &( NH\ DJDLQ� UHWXUQ WR WKH EHIRUH LWHP�

5HWXUQ WR EHIRUH VFUHHQ LQ FDVH RI ³723 $''5(66¦�
8S 5HWXUQ WR WKH EHIRUH LWHP KROGLQJ VHW YDOXH�
02'( 5HWXUQ WR WKH PRGH VHOHFW VFUHHQ�

��� 6HWWLQJ RI GDWD FRGH IRUPDW

35(6(77,1*�02'(

'$7$�),(/'��

'$7$�&2'(

����������+(;

����������'(=

����������$6&,,

ILJ ��� 'DWD FRGH IRUPDW
8S�'RZQ� &XUVRU PRYH XS�GRZQ
6(7� ,W LV VHW YDOXH� DQG FXUVRU JR WR WKH QH[W VFUHHQ��
&(� 5HWXUQ WKH EHIRUH VFUHHQ�
02'(� 5HWXUQ WR WKH PRGH VHOHFW VFUHHQ�
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��� 6HWWLQJ RI GDWD OHQJWK

35(6(77,1* 02'(

'$7$ ),(/' �

180%(5 2) %<7( 21 � /,1(

+(; ���

/(1*7+ �

/HQJWK UDQJH

+(; �����

'(= �����
$6&,, ������

ILJ ��� 'DWD OHQJWK

&KDUDFWHU� ,QSXW QXPEHU RI E\WH RQ RQH OLQH�
6(7� ,W LV VHW YDOXH� DQG FXUVRU JR WR WKH QH[W VFUHHQ�
&(� 5HWXUQ WR WKH EHIRUH VFUHHQ�
02'(� 5HWXUQ WR WKH PRGH VHOHFW�
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��� 6HWWLQJ RI SODWH GHWHFWLRQPHWKRG

35(6(77,1*�02'(

'$7$�),(/'��

3/$7(�'(7(&7,21�0(7+2'

����������7,0(�/,0,7('

����������7,0(�81/,0,7('

����������5�:�35(3($7

ILJ ��� 3ODWH GHWHFWLRQ PHWKRG

2SHUDWLRQV� ,Q FRPPRQ ZLWK EHIRUH

��� 6HWWLQJ RI YHULI\

35(6(77,1*�02'(

'$7$�),(/'��

9(5,)<

����������:,7+287�9(5,)<

����������:,7+�9(5,)<

ILJ ��� 9HULI\

2SHUDWLRQV� ,Q FRPPRQ ZLWK EHIRUH
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��� 6HWWLQJ RI ,' FRGH

35(6(77,1*

'$7$ ),(/' �

,'�&2'(

$66,*1('

&2'( ���������+�

or :,7+287 $66,*1('

+(;  �������� �+�
'(&  ���������� �'�

$6&,,  $%&' �$�

ILJ ��� ,' &RGH

2SHUDWLRQV�
&KDUDFWHU� ,QSXW ,' FRGH�
6(7� ,W LV VHW YDOXH� DQG FXUVRU JR WR WKH QH[W VFUHHQ�
&219� &KDQJH GDWD FRGH IRUPDW� �+(; � '(& � $6&,,��
&(� 5HWXUQ WR WKH EHIRUH VFUHHQ�
02'(� 5HWXUQ WR WKH PRGH VHOHFW VFUHHQ�

��� 6HWWLQJ RI GDWD ILHOG QDPH

35(6(77,1*�02'(

'$7$�),(/'��

'$7$�),(/'�1$0(

����������1$0(

����������!'$7$�),(/'��B

ILJ ��� 'DWD ILHOG QDPH

'HIDXOW LV ³'$7$ ),(/' �¦�
2SHUDWLRQV�
&KDUDFWHU� ,QSXW FKDUDFWHU RQ FXUVRU� �PD[� �� FKDUDFWHUV��
6KLIW�&(� 6SDFH
6KLIW 8S�'RZQ� &XUVRU PRYHV WR WKH OHIW�ULJKW�

,I FXUVRU PRYHV OHIW DQG WKH FKDUDFWHU LV GHOHWHG�
,I FXUVRU PRYHV ULJKW� LW FDQ PRYH WLOO ODVW FKDUDFWHU�

6(7� ,W LV VHW YDOXH� DQG FXUVRU JR WR WKH QH[W VFUHHQ�
&(� 5HWXUQ WR WKH EHIRUH VFUHHQ� RU UHWXUQ WR WKH EHIRUH YDOXH�
02'(� 5HWXUQ WR WKH PRGH VHOHFW VFUHHQ�
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35(6(77,1*�02'(

'$7$�),(/'��

35(6(77,1*�),1,6+('

����������<(6

����������12

ILJ ��� 3UHVHWWLQJ ILQLVKHG

'HIDXOW LV ³<(6¦�
2SHUDWLRQV�
8S�'RZQ� FXUVRU XV XS�GRZQ�
6(7� ,W LV VHW YDOXH� DQG JR WR WKH PRGH VHOHFWHG VFUHHQ�
&(� 5HWXUQ WR WKH EHIRUH VFUHHQ�
02'(� 5HWXUQ WR WKH PRGH VHOHFW VFUHHQ ZLWKRXW VHWWLQJ�
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��6HOHFWDEOH�PHPRU\�DUHD�PRGH

(UURU PHVVDJH

\HV

�

6HOHFWDEOH
PHP

DUHD

6HWWLQJ RI

WRS DGGUHVV

QR

�

5HDGLQJ"

6HWWLQJ RI
1XPEHU RI E\WHV

5HDGLQJ GDWD

)URP SODWH

'DWD

HGLW"

'DWD

VFUHHQ

(GLWLQJ RI
GDWD

:ULWLQJ GDWD

LQ SODWH

:ULWLQJ "
(UURU PHVVDJH

QR

�

\HV

\HV

�

5HWXUQ WR WKH PRGH VHOHFW VFUHHQ

QR

�

5HWXUQ WR WKH PRGH VHOHFW VFUHHQ

�

ILJ ��� )ORZ RI IXQFWLRQ
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��� 6HWWLQJ LI DFFHVV DUHD

6(/(&7$%/(�0(025<�$5($

5($'

$&&(66�$5($

�������723�$''5(66 �����+�

�������180�2)�%<7( �����+�

ILJ ��� $FFHVV DUHD

'HIDXOW� 7RS DGGUHVV  �����+�
1XPEHU RI E\WH  �����+�

2SHUDWLRQV� ,Q FRPPRQ ZLWK EHIRUH

��� 5HDGLQJ GDWD

6(/(&7$%/( 0(025< $5($

5($'

$&&(66 $5($

723 $''5(66 �����+�

180 2) %<7( �����+�

386+ 5($' .(<�

6(/(&7$%/( 0(025< $5($

5($'

3/$7( &20081,&$7,1*

ILJ ��� 6WDUWLQJ FRPPXQLFDWLRQ

5($'� 5HDGLQJ GDWD IURP ,' SODWH�
&(� 5HWXUQ WR WKH EHIRUH VFUHHQ� �6HWWLQJ RI QXPEHU RI E\WH�
02'(� 5HWXUQ WR WKH PRGH VHOHFW VFUHHQ�
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��� 5HDGLQJ FRPSOHWHG QRUPDOO\

6(/(&7� 0(025< $5($

$''5(66 �+� '$7$ �+�

12: 352&(66,1*

6(/(&7� 0(025< $5($

$''5(66 �+� '$7$ �+�

����+ ��

����+ �$

����+ )�

����+ ''

����+ ((

����+ ))

ILJ ��� 5HDGLQJ GDWD WUDQVIHU

5($'� 5HDG GDWD IURP SODWH DJDLQ�
&(� 5HWXUQ WR WKH VHWWLQJ RI QXPEHU RI E\WH�

��� 5HDGLQJ HUURU

6(/(&7$%/(�0(025<�$5($

$''5(66��+�����������'$7$��+�

12�3/$7(�����������������(55 ��+

ILJ ��� (UURU VFUHHQ

5($'� 5HDGLQJ GDWD IURP ,' SODWH DJDLQ�
&(� 5HWXUQ WR WKH VFUHHQ RI ³386+ $1< .(<�¦�
02'(� 5HWXUQ WR WKH VHOHFW VFUHHQ�
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6(/(&7$%/(�0(025<�$5($

$''5(66��+�����������'$7$�+�

����+����������������������������������������

����+���������������������������������������$

����+��������������������������������������)�

����+�������������������������������������''

����+�������������������������������������((

����+��������������������������������������))

ILJ ��� 'DWD HGLWRU

:5,7(� :ULWLQJ GDWD WR WKH SODWH�
&(� 5HWXUQ WR WKH GDWD VFUHHQ�
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��2SWLRQ�PRGH

��� 6HOHFW LWHP

237,21�02'(

�������,1,7,$/�6&5((1

�������32:(5�6$)(�7,0(

�������&2'(�)250$7

�������,1,7,$/�6(77,1*

�������9(56,21�,1)250$7,21

ILJ ��� 6HOHFW LWHP

'HIDXOW LV ,1,7,$/ 6&5((1�
2SHUDWLRQV�
&KDUDFWHU� ,W LV VHW LWHP QXPEHU ������ DQG UHWXUQ WR WKH QH[W VFUHHQ�
8S�'RZQ� &XUVRU PRYH XS�GRZQ�
6(7� ,W LV VHW LWHP� DQG JR WR WKH QH[W VFUHHQ�
&(� 5HWXUQ WR WKH PRGH VHOHFW VFUHHQ�
02'(� 5HWXUQ WR WKH PRGH VHOHFW VFUHHQ�

��� 6HWWLQJ RI ZDNH XS VFUHHQ

,1,7�6&5((1�6(7

��������02'(�6(/(&7

��������'$7$�),(/'��

��������'$7$�),(/'��

��������'$7$�),(/'��

��������'$7$�),(/'��

��������'$7$�),(/'��

��������'$7$�),(/'��

ILJ ��� 6HOHFW VFUHHQ
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��� 6HWWLQJ RI SRZHU VDYH WLPH

7KLV LWHP VHWV DXWR SRZHU RII WLPH RI KDQG\ 5�:�

237,21�02'(

32:(5�6$9(�7,0(

����7,0( ����PLQXWHV�

ILJ ��� 6HWWLQJ RI WLPH

'HIDXOW LV � PLQXWHV�
2SHUDWLRQV�
&KDUDFWHU� ������� PLQXWHV� ��  8QOLPLWHG WLPH� GR QRW WXUQ RII DXWRPDWLFDOO\�
6(7� ,W LV VHW YDOXH� DQG UHWXUQ WR WKH PRGH VHOHFW VFUHHQ�
&(� 5HWXUQ WR WKH EHIRUH VFUHHQ�
02'(� 5HWXUQ WR WKH PRGH VHOHFW VFUHHQ�
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��� 6HWWLQJ RI GDWD IRUPDW

7KLV LWHP VHW GDWD IRUPDW WXUQ �8SSHU GLJLWV � /RZHU GLJLWV DW HDFK FRGH� ZKHQ GDWD LV ��

237,21�02'(

&2'(�)250$7

�����1250$/

�����&+$1*('

ILJ ��� 6HWWLQJ RI FRGH IRUPDW

'HIDXOW LV 1250$/�
2SHUDWLRQV�
8S�'RZQ� &XUVRU PRYH XS�GRZQ�
6(7� ,W LV VHW YDOXH� DQG UHWXUQ WR WKH PRGH VHOHFW VFUHHQ�
&(� 5HWXUQ WR WKH EHIRUH VFUHHQ�
02'(� 5HWXUQ WR WKH PRGH VHOHFW VFUHHQ�

��� ,QLWLDO VHWWLQJ

7KLV PRGH LQLWLDOL]H DOO VHWWLQJ�

237,21�02'(

,1,7,$/�6(77,1*

�����12

�����<(6

ILJ ��� ,QLWLDO VHWWLQJ

'HIDXOW LV 12�
2SHUDWLRQV�
8S�'RZQ� &XUVRU PRYH XS�GRZQ�
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��� 9HUVLRQ LQIRUPDWLRQ

,W VKRZV WKH YHUVLRQ QXPEHU LQ RUGHU WR PDLQWDLQ VRIWZDUH�

237,21�02'(

9(56,21�,1)250$7,21

�����'6���3*

�����9(56,21�����

�����'$7(����������������������

ILJ ��� 9HUVLRQ LQIRUPDWLRQ

$1< .(<� 5HWXUQ WR WKH PRGH VHOHFW VFUHHQ�
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