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All words used in the body of the text are counted for assessment purposes. This includes all words that the assessor reads, from the beginning of the introduction to the end of the conclusion. Argument or analysis that is required for an assessment task should be presented in the body of the text, and not in supporting materials such as tables, flow charts, graphs, and diagrams. 
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Text Box
Supporting materials such as tables, flow charts, graphs, diagrams should be used only to illustrate or support the body of the text. 

In Physical Education, training programs and training sessions (including details such as intensity, sets and reps, types of exercises) will not be included in the word count. However, training programs and sessions will still provide important evidence of knowledge and understanding and as such will inform the assessment of the student work.

If students include descriptions of the training activities and comparisons to elite players or other evaluation/analysis in tables, these would be required to be included in the word count. 
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Assessors do not assess beyond the word count. The word count includes: 

• all words in the body of the text 
• headings 
• direct quotations 
• footnotes that are used as explanatory notes 
• any argument or analysis that is introduced in supporting materials. 
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The word count does not include: 
• the title/question page 
• the contents page 
• the reference list or bibliography (including footnotes or in-text references that are used to list author, date, and page numbers) 
• appendices 

Information contained in appendices will not be read if the student's response has reached the maximum stipulated for a particular assessment. For this reason, students should ensure that all information required for their response is included in the main body of evidence.

• a reference list or bibliography that is required for an assessment task (however, this will be assessed for accuracy and consistency).
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+DQGEDOO JDPH DQDO\VLV
)URP MRXUQDO DUWLFOH� 0DWFK $QDO\VLV RI (OLWH $GROHVFHQW 7HDP +DQGEDOO 3OD\HUV LQ 7KH -RXUQDO RI 6WUHQJWK DQG &RQGLWLRQLQJ 5HVHDUFK� 6HSWHPEHU
���� E\ &KHOO\� 6� +HUPDVVL� 6� $RXDGL� 5� .KDOLID� 5� 9DQ GHQ 7LOODDU� 5� &KDPDUL� . 	 6KHSKDUG� 5

7KLV JUDSK LQGLFDWHV WKH SHUFHQWDJH RI WRWDO UXQQLQJ GLVWDQFH FRYHUHG� -RJJLQJ
DFFRXQWV IRU WKH PDMRULW\ RI WKH GLVWDQFH FRYHUHG� 7KLV LQGLFDWHV D VWURQJ XVH RI
FDUGLRYDVFXODU HQGXUDQFH� SOD\HUV JR XS DQG GRZQ WKH FRXUW� :LWK DQ RYHUDOO
FRPELQHG ��� RI KLJK LQWHQVLYH UXQQLQJ RU KLJKHU OHYHO LQWHQVLW\ LW VKRZV WKDW WKH
DPDWHXU OHYHO SOD\HUV ZHUH DW D ORZHU OHYHO RI LQWHQVLW\� $OWKRXJK WKLV GDWD FDQ EH
FRUUXSW GXH WR WKH IDFW LW WRRN HYHU\RQH
V GDWD� 7KLV LQFOXGHV JRDONHHSHUV ZKR
ZRXOG EH ZDONLQJ RU VWDQGLQJ WKH PDMRULW\ RI WKH WLPH� :KLOH VSULQWLQJ WKH VSHHG
ZDV D PLQLPXP RI ����NP� WKLV ZRXOG EH XVHG RQ D IDVW EUHDN RU JHWWLQJ EDFN WR
GHIHQG D FRXQWHU DWWDFN� -RJJLQJ SURYLGHG� 7KH PDMRULW\ RI WKH JDPH� ZLWK WKH
DYHUDJH VSHHGV EHLQJ LQ EHWZHHQ ���NP�K DQG ����NP�K� :LWK WKLV LQIRUPDWLRQ
ZH DUH DEOH WR GHWHUPLQH WKH W\SH RI JDPH VSHHG DQG VW\OH SOD\HG� 7KLV LQGLFDWHV
D VORZHU JDPH ZLWK PRUH GHIHQVLYH VWUDWHJLHV LPSOHPHQWHG�

)URP P\ RZQ JDPH SOD\ DQDO\VLV� IRRWDJH IURP 'HQPDUN YV )UDQFH� 5LR ����
.H\ SRLQWV� �'GPOCTM X )TCPEG � )WNN +CPFDCNN )KPCN� �����

Ɣ WKH ZDOO GHIHQFH
Ɣ /RWV RI SDVVLQJ
Ɣ 0XVFXODU VWUHQJWK� WKURZLQJ
Ɣ &DUGLRYDVFXODU V\VWHP
Ɣ 3RZHU IURP MXPSLQJ
Ɣ $JLOLW\
Ɣ &RRUGLQDWLRQ
Ɣ $ZDUHQHVV
Ɣ 5XQ EDFN DIWHU VFRULQJ

6SHHG � DWWDFNHUV RQ D FRXQWHU DWWDFN� GHIHQGHUV UXQQLQJ EDFN WR GHIHQG DIWHU D JRDO
$JLOLW\ � HYDVLYH PDQRHXYUHV� WR HYDGH SOD\HUV
5HDFWLRQ WLPH � IRU WKH JRDONHHSHU WR UHDFW DQG GHIHQG VKRWV FRPLQJ WRZDUGV KLP
)OH[LELOLW\ � IRU WKH JRDONHHSHU WR UHDFK GLIIHUHQW SDUWV RI WKH JRDO
&RRUGLQDWLRQ � WR FDWFK DQG WKURZ WKH ERZO ZLWK DFFXUDF\� HYHQ ZLWKRXW ORRNLQJ
%DODQFH � GHIHQGHUV DQG DWWDFNHUV WR QRW IDOO LQWR WKH JRD NHHSHUV ]RQH
0XVFXODU SRZHU � WKH PD[LPXP SRZHU D EDOO FDQ EH WKURZQ
0XVFXODU VWUHQJWK � FRQVWDQW MXPSLQJ ZKHQ DWWDFNLQJ
&DUGLRYDVFXODU HQGXUDQFH � WKH DELOLW\ WR UXQ XS DQG GRZQ WKH FRXUW FRQVWDQWO\� GHIHQFH WXUQLQJ LQWR DWWDFN
/RFDO PXVFXODU HQGXUDQFH� LQ WKH TXDGULFHSV WR FRQWLQXH WKH DELOLW\ WR NHHS MXPSLQJ
6XPPDU\�

7KH NH\ GHPDQGV RI DQ HOLWH KDQGEDOO SOD\HU DUH SDVVLQJ� VKRRWLQJ VNLOOV� JDPH DZDUHQHVV� WKURZLQJ DFFXUDF\ DQG JDPH WDFWLFV

7KH PRVW LPSRUWDQW ILWQHVV IDFWRUV IRU KLJK OHYHO SHUIRUPDQFH LQ KDQGEDOO DUH FDUGLRYDVFXODU HQGXUDQFH� UHDFWLRQ WLPH� PXVFXODU HQGXUDQFH DQG
VSHHG� 7KHVH FRUH IDFWRUV FUHDWH D KLJK OHYHO RI SHUIRUPDQFH�
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All of the text in this section would count towards the word count. Students need to consider the value of the text in forming their evidence for assessment. Given the 4000 word maximum for written responses, the dot points could be removed with the focus being on the fitness factors and the associated observations. 
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$QDO\VLV RI WKH ILWQHVV OHYHO LQ HOLWH KDQGEDOO SOD\HUV �8�� DQG 8��� EHWZHHQ ���� DQG
����
%HOND� -� +XOND� .� 6DIDU� 0� :HLVVHU� 5 	 0LNRYD� /� ����� ³$QDO\VLV RI WKH ILWQHVV OHYHO LQ HOLWH KDQGEDOO SOD\HUV �8�� DQG 8��� EHWZHHQ ���� DQG ����´� -RXUQDO
RI 3K\VLFDO (GXFDWLRQ DQG 6SRUW� YRO� ��� QR� �� SS� ���� ± ����

7KLV VWXG\ XVHV VWDQGDUGLVHG ILWQHVV WHVWV WR DQDO\VH WKH ILWQHVV OHYHO RI KDQGEDOO SOD\HUV IURP D FHQWUH IRU WDOHQWHG SOD\HUV RYHU
WHQ \HDUV RI DJH� 7KH WHVWHG SOD\HUV ZHUH SDUW RI WKH <RXWK 6SRUWV &HQWUH �6&0� LQ WKH WRZQ RI =XEĜt� &]HFK 5HSXEOLF�

7KH JRDO RI WKLV VWXG\ ZDV WR DQDO\VH WKH ILWQHVV OHYHO RI WRS MXQLRU KDQGEDOO SOD\HUV RYHU WHQ \HDUV RI DJH �IURP ���� WR ������
$ WRWDO RI ��� SDUWLFLSDQWV ZHUH LQFOXGHG LQ WHVWLQJ� LQFOXGLQJ �� \RXQJHU DGROHVFHQWV ���±�� \HDUV ROG� DQG ��� ROGHU
DGROHVFHQWV ���±�� \HDUV ROG�� 7KH SOD\HUV ZHUH WHVWHG WZLFH HDFK \HDU �VXPPHU DQG ZLQWHU� LQ VL[ ILWQHVV WHVWV �UXQQLQJ � [
��P� GULEEOLQJ ��P� ILYH MXPS� PHGLFLQH EDOO ��NJ� WKURZ� UXQQLQJ �� [ ��P DQG �� PLQXWH 7KH &RRSHU �� PLQXWH UXQ WHVW��´

7R HVWDEOLVK EDVHOLQH GDWD IRU RXU ,PSURYHPHQW $QDO\VLV WDVN� ZH ZLOO FRPSOHWH WKH VDPH WHVWV DQG FRPSDUH RXU UHVXOWV WR
WKHVH HOLWH SOD\HUV�

1DPH� -& $JH� �� 'DWH� ��������� 	 ���������

7HVW $WWHPSW � $WWHPSW
�

$WWHPSW
�

2IILFLDO
UHVXOW

&RPSDULVRQ WR HOLWH KDQGEDOOHU

$JLOLW\ WHVW� �[��P
UXQ

���� ���� ����
VHFRQGV

, ZDV ���� VHFRQGV DERYH WKH PD[LPXP
SOD\HU LQ WKH HOLWH KDQGEDOO JURXS

6SHFLILF VNLOO
KDQGEDOO VSHHG
WHVW� 'ULEEOLQJ ��P

���� ���� ����
VHFRQGV

7KH DYHUDJH WLPH LW WRRN ZDV ����
VHFRQGV� ZKHUH LW WRRN PH ���� VHFRQGV� ,
ZDV ���� VHFRQGV EHKLQG WKH ZRUVW HOLWH
KDQGEDOO SOD\HU�

([SORVLYH
VWUHQJWK�SRZHU
WHVW� )LYH MXPS

��� ��� ��� ���P , ZDV ��� PHWUHV RII RI WKH EHVW KDQGEDOO
SOD\HU� :KLOH EHLQJ ���� PHWUHV RII RI WKH
DYHUDJH WKURZLQJ GLVWDQFH�

([SORVLYH VWUHQJWK
WHVW� PHGLFLQH EDOO
WKURZ

����� P , ZDV ����� PHWUHV EHKLQG WKH DYHUDJH
GLVWDQFH WKURZQ� :KLOH , ZDV ��� PHWUHV
EHKLQG WKH PLQLPXP GLVWDQFH�

$QDHURELF
HQGXUDQFH� 5XQ ��
[ ��P

�����
VHFRQGV

, ZDV IDVWHU WKDQ WKH DYHUDJH VFRUH E\
���� VHFRQGV� :KLOH EHLQJ TXLFNHU WKDQ
WKH PD[LPXP VFRUH E\ ����� VHFRQGV�
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This section of the table provides explanation and analysis of the student's comparison to the elite performer. This would need to be counted in the word count. The word count document advises that all argument and analysis should be included within the body of the text.



,GHQWLI\LQJ DQ DUHD RI LPSURYHPHQW

7KLQJV , GR ZHOO 7KLQJV , FRXOG GR EHWWHU

5HDFWLRQ 7LPH
'HIHQFH $ELOLW\
&UHDWLQJ 6SDFH
3DVV $FFXUDF\
&RXQWHU DWWDFNLQJ

0XVFXODU VWUHQJWK LQ WKURZV
%DODQFH
DZDUHQHVV
VWLFNLQJ�XVLQJ SRVLWLRQV
)OH[LELOLW\

7RS � SRVVLEOH DUHDV RI LPSURYHPHQW� $UP 6WUHQJWK WR WKURZ DW JRDOV� DJLOLW\ WR JR DURXQG SOD\HUV DQG )OH[LELOLW\ LQ JHQHUDO
JDPH SOD\

3RVVLEOH DUHD RI LPSURYHPHQW ��� DUP
VWUHQJWK

3RVVLEOH DUHD RI LPSURYHPHQW ���$JLOLW\ 3RVVLEOH DUHD RI LPSURYHPHQW ���
IOH[LELOLW\

'DWD FROOHFWHG WR VXSSRUW WKLV�
� :KHQ WDNLQJ ORQJ VKRWV

XQDEOH WR NHHS WKH VWDUWLQJ
WUDMHFWRU\

� 3DVVHV QRW PDNLQJ SOD\HU�
JHWWLQJ LQWHUFHSWHG

� 3RRU GDWD LQ PHGLFLQH EDOO
WKURZ WHVW

'DWD FROOHFWHG WR VXSSRUW WKLV�
� (YDGLQJ SOD\HUV ZKHQ GULEEOLQJ
� 'DUWLQJ WKURXJK SOD\HUV WR UHFHLYH WKH

EDOOV
� 9LGHR IRRWDJH RI VWUXJJOLQJ WR JHW

WKURXJK RSSRVLWLRQ WHDPV GHIHQVLYH OLQH

'DWD FROOHFWHG WR VXSSRUW WKLV�
� 5HDFKLQJ IRU WKH EDOO LQ

JRDONHHSHU
� 'HIHQGLQJ DURXQG WKH VHPL

FLUFOH
� )HHW VWHSSLQJ LQWR

JRDONHHSHUV DUHD

$UHD RI LPSURYHPHQW LGHQWLILHG� $UP 6WUHQJWK ZLWK D IRFXV RQ SRZHUIXO VKRRWLQJ

/LQNV WR ILWQHVV IDFWRUV� 0XVFXODU 3RZHU

:K\ LW LV LPSRUWDQW WR LPSURYH WKLV DUHD�
:KHQ DWWDFNLQJ LQ D JDPH RI KDQGEDOO� LW LV YHU\ LPSRUWDQW WR KDYH D VWURQJ DUP ZKLOH VKRRWLQJ� 0XVFXODU VWUHQJWK LQ WKH DUP
DOORZV D KDQGEDOO SOD\HU WR WKURZ WKH EDOO DW IDVWHU DQG KLJKHU UDWHV� 7KLV HQDEOHV OHVV WLPH IRU WKH JRDONHHSHU WR UHDFW DQG
FRXOG SRWHQWLDOO\ VOLS WKURXJK WKHLU KDQGV� )URP ZDWFKLQJ YDULRXV YLGHRV RQ <RX7XEH IURP HOLWH SOD\HUV LW VKRZV WKH KDUGHU
WKH WKURZ WKH OHVV OLNHO\ WKH NHHSHU ZDV DEOH WR VDYH LW� $FFRUGLQJ WR $VSHWHU D MRXUQDO RQ XSSHU ERG\ VWUHQJWK H[SODLQV WKDW
DUP VWUHQJWK LV KHOSIXO LQ WKURZLQJ VSHHG� UHGXFWLRQ LQ LQMXULHV DQG GHIHQVLYH LQWHUYHQWLRQV� �$URGVCT 5RQTVU /GFKEKPG
,QWTPCN � 5VTGPIVJ VTCKPKPI KP JCPFDCNN� �����
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3URJUDP 2YHUYLHZ IRU ,PSURYHPHQW
:HHN 0RQGD\ 7XHVGD\ :HGQHVGD\ 7KXUVGD\ )ULGD\ 6DWXUGD\ 6XQGD\

� 5HVW 5HVLVWDQFH
7UDLQLQJ

&LUFXLW UHVW 5HVLVWDQFH
7UDLQLQJ

5HVW 5HVW

� 5HVW 5HVLVWDQFH
7UDLQLQJ

&LUFXLW 5HVW 5HVLVWDQFH
7UDLQLQJ

5HVW 5HVLVWDQFH 7UDLQLQJ

� 5HVW 5HVLVWDQFH
7UDLQLQJ

&LUFXLW 5HVW 5HVLVWDQFH
7UDLQLQJ

5HVW 7HVWLQJ

� 5HVW 5HVLVWDQFH
7UDLQLQJ

&LUFXLW 5HVW 5HVLVWDQFH
7UDLQLQJ

5HVW &LUFXLW

� 5HVW 5HVLVWDQFH
7UDLQLQJ

&LUFXLW 5HVW 5HVLVWDQFH
7UDLQLQJ

5HVW 5HVW

� 5HVW 5HVLVWDQFH
7UDLQLQJ

&,UFXLW 5HVW 5HVLVWDQFH
7UDLQLQJ

5HVW 7HVWLQJ

� 5HVW 5HVLVWDQFH
7UDLQLQJ

&LUFXLW 5HVW 5HVLVWDQFH
7UDLQLQJ

5HVW 5HVW

� 5HVW 5HVLVWDQFH
7UDLQLQJ

&LUFXLW 5HVW 5HVLVWDQFH
7UDLQLQJ

5HVW 5HVLVWDQFH 7UDLQLQJ

� 5HVW 5HVLVWDQFH
7UDLQLQJ

&LUFXLW 5HVW 5HVLVWDQFH
7UDLQLQJ

5HVW 7HVWLQJ

2YHU WKH QLQH ZHHN WUDLQLQJ FRXUVH� PXOWLSOH VWDJHV ZLOO EH XQGHUWDNHQ WR VKRZ DQ LPSURYHPHQW LQ PXVFXODU SRZHU
LQ WKH DUPV� 7KHVH VWDJHV LQFOXGH UHVLVWDQFH WUDLQLQJ �ZHLJKWV�� D FLUFXLW DQG WHVWLQJ WR EH XQGHUWDNHQ HYHU\ WKUHH
ZHHNV WR WUDFN SURJUHVV� :KLOH UHVLVWDQW WUDLQLQJ LW LV LPSRUWDQW WR XVH ODUJH ZHLJKWV ZLWK ORZ UHSV DQG PLG UDQJH
VHWV� (DFK ZHHN WZR UHVLVWDQFH WUDLQLQJ VHVVLRQV DUH WR EH WDNHQ� GXH WR D PLQLPXP RI WZR WUDLQLQJ VHVVLRQV D
ZHHN WR PD[LPLVH PXVFOH JURZWK� :KLOH WKUHH UHVLVWDQFH WUDLQLQJ VHVVLRQV SHU ZHHN ZRXOG EH LGHDO DV WKLV ZRXOG
EH WKH EHVW ZD\ WR PD[LPLVH PXVFOH JURZWK EXW WKHUH LV OLPLWHG J\P VSDFH DW VFKRRO DQG ZLWK WKH � D FLUFXLW VHVVLRQ
LV XVHG LQVWHDG� 7KLV LV WR VKRZ D GLIIHUHQW W\SH RI WUDLQLQJ DQG VKRZ XQGHUVWDQGLQJ RI GLIIHUHQW WUDLQLQJ PHWKRGV�
7KH FLUFXLW LQFOXGHV VHJPHQWV RI UHVLVWDQFH WUDLQLQJ DV ZHOO DV FRPSRQHQWV RI FRQWLQXRXV WUDLQLQJ� 8VLQJ ZHLJKWV
DQG ZRUNLQJ DW D KLJK UDWH WKLV KHOSV EXUQ WKH IDW DURXQG WKH DUPV ZKLOH LQFUHDVLQJ WKH PXVFOH DURXQG LW� 7KUHH WR
IRXU UHVWV DUH VFKHGXOHG HDFK ZHHN WKLV LV WR DOORZ HQRXJK WLPH IRU PXVFOHV WR UHFRYHU DQG JURZ� DV ZHOO DV RWKHU
VWUHQJWK WUDLQLQJ� 8VLQJ WUDLQLQJ SULQFLSOHV VXFK DV SURJUHVVLYH RYHUORDG� IUHTXHQF\ DQG LQWHQVLW\ ZLOO EH XVHG WR
PD[LPLVH JURZWK LQ ZRUNRXWV� 3URJUHVVLYH RYHUORDG DQG IUHTXHQF\ ZLOO EH WKH PDMRU SULQFLSOH ZKLOH UHVLVWDQFH
WUDLQLQJ� :KHUHDV LQWHQVLW\ LV WKH PDMRU SULQFLSOH ZKHQ FRPSOHWLQJ WKH FLUFXLWV� 7KH WUDLQLQJ SULQFLSOHV LPSOHPHQWHG
LQWR WKLV LV WKURXJK SURJUHVVLYH RYHUORDG� 7KLV DOORZV IRU D VWHDG\ JURZWK RI ZHLJKW XVHG RYHU WKH � ZHHN SHULRG�
ZLWKRXW RYHU H[HUWLQJ� 6SHFLILFLW\ ZLOO EH XVHG WR PLPLF WKH PRYHPHQWV LQ D JDPH RI KDQGEDOO� /LNH WKURZLQJ
PHGLFLQH EDOOV RU DFWLRQV ZKLFK LPLWDWH D WKURZ�
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:RUNRXW
1DPH� - $JH� �� *RDO� ,PSURYH 0XVFXODU SRZHULQJ DUPV�
,QMXULHV�&RQVLGHUDWLRQV� ZULVW� VKRXOGHU

:DUP XS�

&DUGLR� � PLQXWH HUJR

'\QDPLF 6WUHWFKHV� $UP VZLQJV� IHHW WRXFKHV� DUP FLUFOHV

&RQGLWLRQLQJ�

([HUFLVH ,QWHQVLW\
�53(�

6HWV 5HSV 5HFRYHU\ 1RWHV

%DUEHOO &XUO � � � �� VHFV )URP ZDLVW WR WRS RI VKRXOGHU

+DPPHU &XUO � � � �� VHFV )XOO FRQWUDFWLRQ� ZDLVW WR VKRXOGHU� VORZ XS DQG GRZQ

&RQFHQWUDWLRQ &XUO � � � �� VHFV (OERZ RQ 6KRXOGHU� IXOO H[WHQVLRQ

6HDWHG 7ULFHS
([WHQVLRQ

� � � �� VHFV 6ORZO\ UHOHDVH GRZQ� TXLFN DFFHOHUDWLRQ XS

%HQFK 7ULFHS 'LSV � � )DLO � PLQXWH 6ORZO\ /RZHU ERG\ WR LQFK DZD\ IURP JURXQG� TXLFNO\
SXVK EHJLQQLQJ DW VWDUWLQJ SRLQW

'XPEHOO 6KRXOGHU
3UHVV

� � � � PLQXWH )URP VKRXOGHUV� IXOO H[WHQVLRQ XS

/DWHUDO 5DLVH � � � �� VHFV %HQW NQHHV� VWUDLJKW EDFN� UDLVH DOO WKH ZD\ XS

0HGLFLQH %DOO WKURZ XS � � � � PLQXWH 7KURZ DV KLJK XS DV SRVVLEOH� ZLWKRXW EHQGLQJ WKH
NQHH

&RRO GRZQ� :DON DURXQG URVH JDUGHQ [�

7KLV WUDLQLQJ SURJUDP IRFXVHV RQ WKH VSHFLILFLW\ RI WKH ELFHS� WULFHS DQG VKRXOGHUV� %LFHSV KDYH WKUHH GLIIHUHQW
W\SHV RI H[HUFLVHV� 7ULFHSV SURYLGH WULFN\� FRQVLGHULQJ VRPH RI WKH EHVW H[HUFLVHV WR LPSURYH WKHP OLNH
VNXOOFUXVKHUV QHHG FDEOH PDFKLQHV� $OWKRXJK XVLQJ ERG\ ZHLJKWHG GLSV FUHDWH D UHVLVWDQFH DV WKH PXVFOH
FRQWUDFWV� ,QFOXGLQJ VKRXOGHU H[HUFLVHV JLYH PRUH VWUHQJWK LQ WKH XSSHU SDUW RI WKH DUP� 7KH PHGLFLQH EDOO WKURZ LV
WR UHSOLFDWH WKH WHVWLQJ GRQH� DW D YHUWLFDO OHQJWK UDWKHU WKDQ D KRUL]RQWDO OHQJWK� (DFK ZHHN WKH JRDO LV WR LPSURYH
WKH DPRXQW RI ZHLJKW EHLQJ SXVKHG� KHQFH XVLQJ SURJUHVVLYH RYHUORDG� 8VLQJ UHVLVWDQFH WUDLQLQJ WR LPSURYH WKH
PXVFXODU SRZHU LQ WKH DUPV LV EHQHILFLDO DV LW LQFUHDVHV PXVFOH PDVV DQG LPSURYHV PRYHPHQW FRQWURO� 7KLV LV
XVHIXO DV WKH PRUH PXVFOH PDVV WKH PRUH ZHLJKW FDQ EH H[HUWHG� ZKLFK FRUUHODWHV WR WKH WHVWLQJ� ,PSURYLQJ
PRYHPHQW FRQWURO KHOSV ZLWK WKH IRUP RI WKURZLQJ ZLWK D ZHLJKW JUHDWHU WKDQ WKH DYHUDJH VSRUWV EDOO�
7KLV ZRUNRXW ZLOO EH WUDLQHG WKURXJK SURJUHVVLYH RYHUORDG� ZKHQ WKH ZHLJKW LV WRR FRPIRUWDEOH IRU PXVFXODU SRZHU�
PRUH ZHLJKW ZLOO EH DGGHG WR LQFUHDVH WKH 53(� 7KLV ZLOO DOORZ IRU VWHDG\ JURZWK ZLWKRXW RYHUZRUNLQJ RU WKH ZHLJKW
EHLQJ WRR OLJKW�
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7UDLQLQJ -RXUQDO
:HHN 7XHVGD\ :HGQHVGD\ )ULGD\ 6XQGD\

�
��������

1�$ 1�$ 5HVLVWDQFH 7UDLQLQJ

Ɣ ZHLJKW XVHG ZDV WRR OLJKW
IRU VWUHQJWK WUDLQLQJ� ZDV
PRUH VXLWDEOH IRU
K\SHUWURSK\ � QH[W ZHHN ,
ZLOO LQFUHDVH WKH ZHLJKW

5HVW

�
��������

5HVLVWDQFH 7UDLQLQJ

Ɣ LQFUHDVHG ZHLJKW
IURP ILUVW VHVVLRQ

Ɣ ,QFUHDVH RI ZHLJKW
IRU DUPV WR ����NJ

&LUFXLW �

Ɣ WHVWLQJ WKH FLUFXLW�
GHVLJQHG WR EH GRQH
DW KRPH

Ɣ ([HUFLVH WLPH WRR
ORQJ� ZLWK QR
UHFRYHU\� FDXVHG
SRRU H[HFXWLRQ

Ɣ &KDQJH WLPH IURP ��
VHFRQGV WR ��

5HVLVWDQFH 7UDLQLQJ

Ɣ LGHQWLFDO VHVVLRQ IURP
7XHVGD\

Ɣ 5XVKHG

*\P 5HVLVWDQFH 7UDLQLQJ

Ɣ PRUH UHVRXUFHV
DYDLODEOH WKHQ DW
VFKRRO

Ɣ &RPSOHWHG D
GLIIHUHQW ZRUNRXW
URXWLQH �SXOO ^EDFN
DQG ELFHS`�

�
���������

*\P 5HVLVWDQFH 7UDLQLQJ

Ɣ 7ULFHS ZHLJKW WRR
OLJKW� QHHG WR DGG
���NJ IRU QH[W
VHVVLRQ

Ɣ � PLQXWH UHVW WRR
ORQJ FKDQJH WR ��
VHFRQGV

&LUFXLW �
� FKDQJHG WKH WLPH IURP ��
VHFRQGV WR �� VHFRQGV
� QR FKDQJH LQ UHFRYHU\ WLPH
QRW HQRXJK WLPH WR FKDQJH
VWDWLRQV

5HVLVWDQFH 7UDLQLQJ

Ɣ 6WURQJ SURJUHVVLRQ LQ
ZHLJKWV

Ɣ ,QFUHDVHG DPRXQW RI UHSV
IURP � WR �

7HVWLQJ

�
���������

*\P 5HVLVWDQFH 7UDLQLQJ

Ɣ ,QFUHDVH RI
ZHLJKWV IRU DUPV
WR ����NJ� ��NJ
IRU WULFHSV DQG
��NJ IRU
VKRXOGHUV�

Ɣ 7KH XVH RI FDEOH
PDFKLQHV DW WKH
J\P IRU WULFHSV
DQG ELFHSV

&LUFXLW �
� 6WLFNLQJ ZLWK ��

VHFRQG LQWHUYDOV�
LQFRUSRUDWLQJ � ��
VHFRQG UHVW WR
FKDQJH VWDWLRQV

+RPH 5HVLVWDQFH 7UDLQLQJ

Ɣ KRPH WUDLQLQJ VHVVLRQV
IURP QRZ RQ GXH WR
&29,'���

Ɣ ([SHULPHQWLQJ ZLWK
GLIIHUHQW HTXLSPHQW WR
XVH

Ɣ &UHDWHG D KRPH WUDLQLQJ
VHVVLRQ

5HVW
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�
���������

+RPH 5HVLVWDQFH 7UDLQLQJ

Ɣ WU\LQJ WKH KRPH
ZRUNRXW�

Ɣ XVLQJ EXFNHWV RI
ZDWHU DV PDLQ
VRXUFH IRU ZHLJKW

&LUFXLW
� 1R FKDQJH IURP ODVW

ZHHN
� ([HUFLVHV EHFRPLQJ

HDVLHU WR FRPSOHWH

+RPH 5HVLVWDQFH 7UDLQLQJ

Ɣ FUHDWHG D EDUEHOO XVLQJ D
EURNHQ EURRP DQG WDSHG
EULFNV WR WKH HQG RI LW

Ɣ ,QVWHDG RI ZDWHU EX\ VDQG
DV ZDWHU NHSW VOLSSLQJ RXW

5HVW

�
��������

+RPH 5HVLVWDQFH 7UDLQLQJ
� WUDLQLQJ VHVVLRQ PLVVHG
GXH WR KRPHZRUN

&LUFXLW
� &KDQJHG ZRUNRXW

WLPH IURP ��
VHFRQGV WR ��
VHFRQGV

� )HOW PRUH RI D EXUQ
ZLWKRXW RYHUZRUNLQJ

+RPH 5HVLVWDQFH 7UDLQLQJ
� KDPPHU FXUO SURYLGHG WR
DZNZDUG ZLWK EXFNHWV DQG EULFNV
WRR OLJKW� LQVWHDG VZDS RXW ZLWK
EDUEHOO FXUOV

7HVWLQJ

�
���������

+RPH 5HVLVWDQFH 7UDLQLQJ
� WRR PXFK ZHLJKW LQ WKH
EXFNHW FDXVLQJ IDWLJXH
ZKLFK FDQ ULVN LQMXU\
� QH[W ZLOO WDNH RXW �NJ RI
VDQG

&LUFXLW
� 5HVW LQFUHDVHG WR �

PLQXWHV
� &RPSOHWHG � WLPHV

LQVWHDG RI �
� /RZHU LQWHQVLW\ LQ

VHVVLRQ� EULQJ LW XS
IRU QH[W VHVVLRQ

+RPH 5HVLVWDQFH 7UDLQLQJ

Ɣ LQFUHDVHG QXPEHU RI VHWV
WR �� WR PDNH WKH VHWV
DQG UHSV ���

Ɣ *RRG DPRXQW RI ZHLJKW
XVHG� FRXOG EDUHO\ OLIW
DUPV DW WKH HQG

5HVLVWDQFH 7UDLQLQJ

Ɣ OLJKWHU VHVVLRQ WKDQ
WKH GD\ EHIRUH� EDFN
WR � VHWV� � UHSV

Ɣ /RZHU LQWHQVLW\

�
���������

+RPH 5HVLVWDQFH 7UDLQLQJ
� JRRG RYHUDOO VHVVLRQ�
LQFOXGHG SUDFWLFH WHVW
ZLWKRXW WKH PHDVXULQJ RI
UHVXOWV

&LUFXLW
� � PLQXWH H[HUFLVHV
� �� VHF UHVW EHWZHHQ

HDFK VHVVLRQ

+RPH 5HVLVWDQFH 7UDLQLQJ
� VHVVLRQ PLVVHG

5HVW

�
���������

+RPH 5HVLVWDQFH 7UDLQLQJ

Ɣ WKLV ZRUNRXW ZDV
P\ KDUGHVW

Ɣ 6DQG WR WKH WRS
Ɣ � VHWV� � UHSV
Ɣ ����� PD[ HIIRUW

&RQGLWLRQLQJ
� 6WDWLF� G\QDPLF

6WUHWFKLQJ
� �NP MRJ IRU FDUGLR

+RPH 5HVLVWDQFH 7UDLQLQJ

Ɣ ODVW WUDLQLQJ VHVVLRQ
EXFNHW ZDV ILOOHG ZLWK
VDQG

Ɣ *RLQJ DW ���
Ɣ %DFN WR � VHWV� � UHSV

7HVWLQJ
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+RPH :RUNRXW
:DUP XS�

&DUGLR�EULVN MRJ DURXQG WKH EORFN

'\QDPLF 6WUHWFKHV� $UP VZLQJV� IHHW WRXFKHV� DUP FLUFOHV

([HUFLVH ,QWHQVLW
\ �53(�

6HW
V

5HSV 5HFRYHU
\

1RWHV

%DUEHOO &XUO � � � �� VHFV )URP �� GHJUHHV WR VKRXOGHU� XVLQJ WKH EXFNHW KDQGOH DV
D SRLQW WR KROG WKH EXFNHW

5HYHUVH JULS
IURQW UDLVH

� � � �� VHFV +ROGLQJ WKH EXFNHW DW ZDLVW� UDLVLQJ LW XS WRZDUGV VKRXOGHU
OHYHO� VORZO\ UHOHDVLQJ EDFN WR VWDUWLQJ SRLQW

&RQFHQWUDWLRQ
&XUO

� � � �� VHFV (OERZ RQ WKLJK� IXOO H[WHQVLRQ

6HDWHG 7ULFHS
([WHQVLRQ

� � � �� VHFV 6ORZO\ UHOHDVH GRZQ� TXLFN DFFHOHUDWLRQ XS

%HQFK 7ULFHS
'LSV

� � )DLO � PLQXWH 6ORZO\ /RZHU ERG\ WR LQFK DZD\ IURP JURXQG� TXLFNO\
SXVK EHJLQQLQJ DW VWDUWLQJ SRLQW� XVLQJ OHGJH RXWVLGH DV D
EDVH

%XFNHW
6KRXOGHU 3UHVV

� � � � PLQXWH 8VLQJ D EXFNHW RI ZDWHU� JULS WKH ERWWRP RI WKH EXFNHW
DQG SXVK XSZDUGV� 5HVW RQ WRS RI KHDG WR NHHS FHQWUH RI
JUDYLW\ LQ WKH PLGGOH�

%RG\
6NXOOFUXVKHUV

� � )DLO � PLQXWH /D\LQJ LQ D SODQN SRVLWLRQ KDYH ILVWV WRJHWKHU LQ IURQW RI
IDFH� JR XS OLNH D SXVK XS WKHQ GRZQ OLNH D SXVK XS�
UHSHDW WLOO IDLOXUH�

&RRO GRZQ� :DON DURXQG URVH JDUGHQ [�

/LPLWDWLRQV LQFOXGH WKH XVDJH RI ZHLJKWV� DV WKH RQO\ GXPEEHOOV DYDLODEOH WR XVH DUH � [ �NJ DQG � [
��NJ� 7R LQFOXGH SURJUHVVLYH RYHUORDG LQ P\ ZRUNRXW URXWLQH� WKH XVDJH RI EXFNHWV RI ZDWHU DQG EULFNV
ZLOO EH XVHG WR VKRZ WKH GHPRQVWUDWLRQ RI SURJUHVVLYH RYHUORDG� 8VLQJ WKH VFDOHV� D EXFNHW RI ZDWHU FDQ
EH ZHLJKHG WR GHWHUPLQH WKH ZHLJKW� DV ZHOO DV WKH GLIIHUHQW VL]H EXFNHWV DYDLODEOH WR XVH� :KLOH XVLQJ
WKH VDPH WUDLQLQJ SULQFLSOHV� WKH VDPH ILWQHVV IDFWRU ZLOO EH WKH IRFDO SRLQW RQ LPSURYLQJ� ,Q WKLV ZRUNRXW
URXWLQH� LW LV VXSSRVHG WR EH TXLFN ZKLOH VWLOO FRQWUROOLQJ WKH ZHLJKWV� 7KH ZD\ WKH WUDLQLQJ URXWLQH ZLOO EH
XWLOLVHG LV WKURXJK UHVLVWDQFH WUDLQLQJ� $V WKH ZHLJKWV DUH XVHG DW D KLJKHU OHYHO� WKH PXVFOHV DUH EHLQJ
FRQWUDFWHG WR D JUHDWHU H[WHQW WKDQ WKRVH ZHLJKWV RI OHVV PDVV� $V ZHOO DV SURJUHVVLYH RYHUORDG�
VSHFLILFLW\ ZLOO EH XVHG WR UHFUHDWH WKH VSHFLILF PRYHPHQWV LQ D JDPH RI KDQGEDOO� /LNH WKH UHYHUVH JULS
IURQW UDLVH LPLWDWHV D IRUZDUG WKURZ� IRU D TXLFN SDVV �VKRUW DQG VKDUS� XQOLNH D ORQJ SDVV DFURVV FRXUW�
5HWHVWLQJ
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2YHU WKH GXUDWLRQ RI WKLV KDQGEDOO FRXUVH� D FHUWDLQ W\SH RI WHVW ZDV GRQH WR VKRZ LI , ZDV LPSURYLQJ RU
QRW� 7R WHVW ZKHWKHU P\ PXVFXODU SRZHU LQ WKH DUP KDG LPSURYHG� XVLQJ D WHVWLQJ PHWKRG RI WKURZLQJ D
�NJ REMHFW DQG UHFRUGLQJ WKH GLVWDQFH WKURZQ�

([SORVLYH VWUHQJWK WHVW� 0HGLFLQH EDOO ��NJ WKURZ�
8VLQJ D RQH�KDQGHG WKURZLQJ WHFKQLTXH WR WKURZ WKH EDOO ZLWKLQ WKH PDUNHG DUHD DV IDU DV SRVVLEOH�
:KLOH SHUIRUPLQJ WKH WKURZ� WKH SOD\HU PXVW DOZD\V KDYH DW OHDVW D SDUW RI RQH IRRW LQ FRQWDFW ZLWK WKH
JURXQG� 7KH SOD\HU FDQ FURVV WKH VWDUWLQJ OLQH RQO\ DIWHU WKURZLQJ� 0HDVXUH DQG UHFRUG ZKHUH WKH EDOO
ODQGHG� 5HSHDW WKUHH WLPHV DQG XVH WKH EHVW VFRUH�

7HVWLQJ UHVXOWV

'DWH 'LVWDQFH �P� *URZWK �P� &RPPHQWV

���� ���� � 7KLV UHVXOW ZDV WKH ILUVW WLPH GRLQJ LW� ZLWK SRRU HIIRUW , UHFHLYHG
D VFRUH RI ����P� :KLFK ZDV �����P EHKLQG WKH DYHUDJH VFRUH�
7KH WKURZ ZDV WRR ORRS\� FDXVLQJ LW WR DUF WR D JUHDW H[WHQW�

���� ���� ��� )RU WKLV WHVW UHVXOW D SURSHU ZDUP XS RI OLJKW ZHLJKWV ZDV XVHG�
7KLV HQDEOHG WKH PXVFOHV WR ZDUP DQG EH UHDG\ IRU WKH WKURZ� $
� NJ URFN ZDV WKURZQ� WR UHSUHVHQW WKH EDOO LQ WKH WHVW� 7R
PHDVXUH D PDUN ZDV GUDZQ RQ WKH VWUHHW DQG PHDVXUHG IURP
WKH WKURZLQJ SRLQW�

���� ���� ��� ����� $JDLQ XVLQJ WKH �NJ EULFN� WKH WHVW ZDV FRPSOHWHG ZLWK DQRWKHU
JURZWK RFFXUULQJ� 7KLV WHVW ZDV GRQH RQ D ZLQG\ GD\ ZKLFK
FRXOG KDYH OHG WR FKDQJH LQ UHVXOWV� $ UXVKHG ZDUP XS ZDV
GRQH GXH WR OLPLWHG WLPH WR FRPSOHWH WKH WHVW� 7KH EHVW UHVXOW
RFFXUUHG RQ WKH ODVW WKURZ DV WKH ILUVW � WKURZV ZHUH TXLWH SRRU
GXH WR IRUP�

���� ���� ��� ����� )RU WKH ILQDO WHVW D �NJ PHGLFLQH EDOO ZDV XVHG LQ D FORVHG
HQYLURQPHQW� $ VHFRQGDU\ SHUVRQ PHDVXUHG WKH ODQGLQJ RI WKH
EDOO WR HQVXUH WKH UHOLDELOLW\ RI WKH ILQDO WHVW� 7KLV ZDV WKH PRVW
DFFXUDWH UHDGLQJ RI UHVXOWV� 7KLV WHVW GLG QRW KDYH WKH VDPH
ZDUP XSV DV WKH RWKHU WHVWV ZLWK RQO\ VWUHWFKLQJ WKH DUPV DV D
ZDUP XS�

$IWHU WKH LQWHQVH � ZHHN WUDLQLQJ SURJUDP D VLJQLILFDQW LPSURYHPHQW KDV RFFXUUHG ZLWK D WRWDO
LPSURYHPHQW RI ���P� 7KLV KDV VKRZQ D FOHDU LPSURYHPHQW RI ������� 7KH DYHUDJH GLVWDQFH
WKURZQ IRU HOLWH XQGHU �� KDQGEDOO SOD\HUV ZDV ������ WKHUHIRUH WKH UHVXOW ZDV �����P EHKLQG
WKH DYHUDJH� :LWK PRUH WUDLQLQJ WKH JDS EHWZHHQ WKH WZR ZRXOG FORVH LI WKH VDPH LPSURYHPHQWV
ZHUH KDSSHQLQJ�
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PLVVLQJ WKH H[DFW VSRW WR PDUN RQ WKH EDOO DQG HQYLURQPHQWDO IDFWRUV� 7KH WKURZ ZDV LQ D FORVHG
HQYLURQPHQW ZKHUH WKHUH ZDV HQRXJK WLPH WR WDNH WKH VKRW� FRPSDUHG WR LQ D JDPH ZKHUH WKHUH LV OHVV
WLPH DQG PRUH SUHVVXUH�

�<Ej]gh jP<j <NNIEj YI<g[Q[O Q[ P<[GD<YY
/XQYY EY<hhQNQE<jQ][

�<[GD<YY Qh <[ Q[p<hQ][ O<ZI qPQEP Q[p]YpIh ZkYjQdYI Z]pIZI[jh <[G hXQYYh j] dY<s� 0PIhI hXQYYh E]ZI k[GIg E]O[QjQpI�
dIgEIdjk<Y <[G Z]j]g� 
]O[QjQpI hXQYYh Qh jPI <DQYQjs j] h]YpI dg]DYIZh Ds jPQ[XQ[O� Q[ < O<ZI jPQh Qh GIZ][hjg<jIG Ds khQ[O
O<ZI j<EjQEh� +IgEIdjk<Y hXQYYh Qh jPI <DQYQjs j] hI[hI jPQ[Oh Ng]Z jPI I[pQg][ZI[j <[G dg]EIhh jPIZ� 0PQh q]kYG DI
GIZ][hjg<jIG Q[ O<ZI Ds khQ[O Q[ O<ZI <EjQ[O <[G gI<EjQ[O j] jPI ]dd]hQjQ][°h dY<sh� !]j]g hXQYYh Qh jPI khI ]N < dgIEQhI
ZkhEYI Z]pIZI[j j] N]gZ <[ ]kjdkj� jPQh E]kYG DI GIZ][hjg<jIG Ds jPI D<YY jPg]q[� �<[GD<YY Qh < E]ZdYIr O<ZI <[G
Q[p]YpIh hdIEQ<YQhIG Z]pIZI[jh hXQYYh� 0PQh E<[ Q[EYkGI P<pQ[O < gk[[Q[O hP]j <j O]<Y� �j Q[EYkGIh gk[[Q[O� GgQDDYQ[O� WkZdQ[O
<[G jPg]qQ[O <YY Q[ ][I� �YjP]kOP jPI O<ZI P<h E]ZdYIr <[G hQZdYI hXQYYh j] DI dIgN]gZIG� � hQZdYI hXQYY q]kYG DI GgQDDYQ[O�
qPIgI<h < E]ZdYIr hXQYY Qh gk[[Q[O qPQYI hP]]jQ[O� �<[GD<YY Qh EY]hIg j] < Og]hh ZkhEkY<g Q[p]YpIZI[j jP<[ NQ[I Z]pIZI[j <h
Qj Q[p]YpIh Y<gOI D]GQYs Z]pIZI[jh�  QXI jPg]qQ[O Qh khQ[O jPI qP]YI ]g GgQDDYQ[O Q[p]YpIh gk[[Q[O qQjP <gZ Z]pIZI[j j]
E][jg]Y jPI Z]jQ][ ]N jPI D<YY� �<[GD<YY Qh <[ ]dI[ hXQYY O<ZI <h Qj Qh <[ ]dI[ I[pQg][ZI[j� jPIgIN]gI <[sjPQ[O E<[ P<ddI[ Q[
Qj� �[ Ir<ZdYI q]kYG DI qPI[ GgQDDYQ[O jPI D<YY E]kYG Y]hI E][jg]Y <[G D]k[EI j] <[ ]dd][I[j� �<[GD<YY Qh < E]ZDQ[<jQ][ ]N
GQhEgIjI� hIgQ<Y <[G E][jQ[k]kh hXQYYh� �h I<EP E]Zd][I[j Qh hII[ Q[ jPI O<ZI ]N P<[GD<YY� � GQhEgIjI hXQYY q]kYG DI < jPg]q Ds
jPI O]<YXIIdIg� <h <NjIg jPI jPg]q jPIgI Qh < EYI<g I[G d]Q[j� � hIgQ<Y hXQYY Qh GIZ][hjg<jIG Ds < GgQDDYI� WkZd <[G hP]j� �
E][jQ[k]kh hXQYY E<[ DI GIZ][hjg<jIG Ds gk[[Q[O ][ jPI E]kgj <[G GgQDDYQ[O� <h jPIgI Qh [] d<gjQEkY<g I[G d]Q[j�

/j<OI ]N YI<g[Q[O

]O[QjQpI jPI]gs dIghdIEjQpI
�[ jPI O<ZI ]N P<[GD<YY� � q]kYG <hhkZI ZshIYN <h <[

<hh]EQ<jQpI hj<OI Q[ gIjg]hdIEj j] jPI E]O[QjQpI jPI]gs

dIghdIEjQpI� � <Z <DYI j] <ddYs jPI D<hQE hXQYYh Q[ < O<ZI ]N

P<[GD<YY� qPQYI hjgkOOYQ[O qQjP jPI Z]gI <Gp<[EIG GIEQhQ][h

<[G IrIEkjQ][ ]N dY<sh� 0PQh Qh GIZ][hjg<jIG jPg]kOP jPI

<ddYQE<jQ][ ]N D<hQE E][EIdjh hkEP <h hP]]jQ[O� DY]EXQ[O�

Z<XQ[O hd<EI <[G O<ZI j<EjQEh YQXI DkQYGQ[O < q<YY N]g

GINI[EI� �[ Q[ O<ZI Ir<ZdYI ]N jPQh q]kYG DI qPI[ � <h <

dY<sIg q]kYG DI <jj<EXQ[O� � X[]q qP<j j] G] Q[ jPQh hQjk<jQ][�

qPIjPIg j] d<hh j] <[ ]dd]hQ[O dY<sIg ]g j<XI Qj ][ Zs ]q[

<[G j<XI jPI hP]j�

�s[<ZQE hshjIZh dIghdIEjQpI
�[ jPI Gs[<ZQE hshjIZh dIghdIEjQpI � E][hQGIg ZshIYN Q[ jPI


][jg]Y hj<OI� 0PI E][jg]Y hj<OI Qh qPIgI ZshIYN <h < dY<sIg�

Qh <j <[ <GIfk<jI hXQYY YIpIY qQjP < NIq Igg]gh ]EEkggQ[O� �

YI<g[ Q[ < [][YQ[I<g gIY<jQ][hPQd� E<khIG Ds jPI Og]qjP Q[ Zs

hXQYY YIpIY� 0PQh E<[ DI hII[ qQjP Zs hP]]jQ[O� <h jPI Z]gI

O<ZIh <gI dY<sIG jPI dIgEI[j<OI ]N hP]jh ][ j<gOIj Qh PQOPIg�

<h jPQh ]EEkgh < PQOPIg E][hQhjI[Es Q[ j<hX hkEEIhh P<ddI[h�

+g<EjQEI
0PI DIhj jsdI ]N dg<EjQEIh khIG N]g q]kYG DI GQhjgQDkjIG� NQrIG� p<gQ<DYI <[G qP]YI d<gj qP]YI dg<EjQEI� 1hQ[O GQhjgQDkjIG
dg<EjQEI <YY]qh jPI jI<Z j] dg<EjQEI I<EP hXQYY <j < hY]qIg g<jI <YY]qQ[O gIhj DIjqII[ I<EP hXQYY dIgN]gZIG� P<pQ[O jPIhI gIhjh
DIjqII[ IrIgEQhIh <YY]qh N]g NIIGD<EX
�]jP NQrIG <[G p<gQ<DYI dg<EjQEI jIEP[QfkIh <gI khIG� �QrIG Qh QZd]gj<[j Q[ DgI<XQ[O G]q[ jPI hZ<YYIg Z]pIZI[jh� YQXI
hP]]jQ[O ]g < O]<YXIIdIg GQpQ[O dg<EjQEI� <YjP]kOP khQ[O ][Ys NQrIG dg<EjQEIh Qh D<G <h Qj E<[[]j E]ggIY<jI Q[j] gI<Y O<ZI dY<s�
6<gQ<DYI <GGh jPIhI hZ<YYIg Z]pIZI[jh <[G dkjh jPIZ Q[j] < O<ZI hI[hI dg<EjQEI� ��� d<hhQ[O <[G hP]]jQ[O dkj j]OIjPIg�
7P]YI�d<gj qP]YI dg<EjQEI Qh khINkY <h Qj E<[ dg<EjQEI jPI qP]YI hXQYY <[G dkj j]OIjPIg Z]gI <Gp<[EIG jIEP[QfkIh� 0PQh E<[ DI
GIZ][hjg<jIG Ds DgI<XQ[O G]q[ jPI jI<Z Q[j] O]<YXIIdIgh� GINI[GIgh <[G <jj<EXIgh� 0PIs E<[ jPI[ ¥Q[ jPIQg hIdIg<jI
Og]kdh¦ dg<EjQEI hjg<jIOQIh <[G jIEP[QfkIh� 0PI jI<Z E<[ jPI[ E]ZI j]OIjPIg <[G N]gZ Q[ O<ZI�YQXI hQjk<jQ][h�

�IIGD<EX
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(IIHFWLYHQHVV
$V FRYLG��� DIIHFWHG WKH XVH RI XWLOLVLQJ J\PV DQG WKH VFKRRO J\P HTXLSPHQW D KRPH J\P KDG WR EH
FUHDWHG� 7KHVH WZR LPDJHV UHSOLFDWH WKH WZR ZRUNRXW URXWLQHV WKDW ZHUH XVHG� RQH IRU WKH J\P RQH IRU
KRPH� )RFXVLQJ RQ WKH WKUHH PXVFOH JURXSV� ELFHS� WULFHS DQG VKRXOGHUV D VLPLODU SODQ ZDV PDGH� :LWK
QR ZHLJKWV� WKH XVDJH RI EXFNHWV ILOOHG ZLWK HLWKHU VDQG RU ZDWHU ZRUNHG ZHOO� 8VLQJ WH[WD PDUNLQJV L ZDV
DEOH WR GHWHUPLQH WKH GLIIHUHQW W\SH RI ZHLJKW SXW LQ HDFK ZHHN RU VHVVLRQ GHSHQGLQJ KRZ PXFK ZHLJKW
SURJUHVVLRQ ZDV QHHGHG� :LWK D ODUJH EXFNHW LW ZDV HDVLHU WR DGG PRUH ZHLJKW WR LPSURYH SURJUHVVLYH
RYHUORDG� 7KH PHGLFLQH EDOO WRR ZDV VFUDSSHG GXH WR QRWKLQJ EHLQJ DEOH WR UHSOLFDWH LW FDXVLQJ LW QRW WR
EH HIIHFWLYH� :KLOH VZLWFKLQJ EHWZHHQ WKH RULJLQDO ZRUNRXW WR WKH KRPH ZRUNRXW� ZDV WR NHHS WKH WUDLQLQJ
SULQFLSOHV WKH VDPH� .HHSLQJ SURJUHVVLYH RYHUORDG ZLWK WKH EXFNHWV ZDV FUXFLDO WR LPSURYH WKH PXVFOH
PDVV� ZKLOH VWLOO IRFXVLQJ RQ WKH VSHFLILFLW\ RI WKH PXVFOHV �ELFHSV� WULFHSV DQG VKRXOGHUV��

&RPSDULVRQ
7KH ELFHS LV WKH PRVW LPSRUWDQW PXVFOH ZKHQ WKURZLQJ D EDOO� KHQFH LW KDG WR EH ZRUNHG RXW WKH KDUGHVW�
%LFHS FXUO LV FUXFLDO IRU WKLV� KHQFH LW ZDV NHSW IRU WKH KRPH ZRUNRXW� $OWKRXJK XVLQJ WKH EXFNHW LW GLG
SURYLGH GLIILFXOW\ WR IXOO\ OLIW WR WKH WRS� ZLWK PRUH SUDFWLFH WKH HDVLHU LW EHFDPH� +DPPHU FXUOV ZHUH
SURYLGHG WRR GLIILFXOW WR GR LQVWHDG XVLQJ WKH UHYHUVH IURQW JULS UDLVH ZDV HDVLHU GXH WR WKH EXFNHW KDQGOH�
([HUFLVHV VXFK DV FRQFHQWUDWLRQ FXUO� VHDWHG EHQFK WULFHS GLS VWD\HG WKH VDPH GXH WR WKH OLWWOH
FRPSOH[LW\ RI WKH H[HUFLVH� 6HDWHG WULFHS H[WHQVLRQ SURYLGHG WULFN\ ZLWK WKH EXFNHW� LQVWHDG FLQGHU EORFNV
ZHUH XVHG WR FUHDWH HQRXJK ZHLJKW� 6KRXOGHU SUHVV SURYLGHG WULFN\ RQ WKH KRPH ZRUNRXW� DV WKH EXFNHW
ZDV WULFN\ WR EDODQFH FDXVLQJ D VSLOODJH RI ZDWHU� 7R RYHUFRPH WKLV XVLQJ D ZRRGHQ EURRP WDSLQJ WKH
EXFNHWV RQ HLWKHU VLGH ZRUNHG ZHOO� ,QVWHDG RI DQRWKHU VKRXOGHU H[HUFLVH DQRWKHU WULFHS H[HUFLVH ZDV
DGGHG� NQRZQ DV ERG\ VNXOOFUXVKHUV� 7KH KRPH ZRUNRXW WDUJHWV PRUH RI WKH ELFHS DQG WULFHSV FRPSDUHG
WR WKH RULJLQDO J\P ZRUNRXW ZKLFK WDUJHWHG HDFK PXVFOH JURXS HTXDOO\�
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5HIHUHQFHV

$URGVCT�EQO� ����� $URGVCT 5RQTVU /GFKEKPG ,QWTPCN � 5VTGPIVJ 6TCKPKPI ͰP +CPFDCNN� =QPNKPG? $XCKNCDNG
CV� �JVVRU���YYY�CURGVCT�EQO�LQWTPCN�XKGYCTVKENG�CURZ"KF �����:U6*,K�T�%Ͳ! =$EEGUUGF �� /C[
����?�

.GV
U 6CNM 2KVEJKPI 'KUEWUUKQP )QTWO� ����� 9J[ &CP
V Ͱ 6JTQY 6JG %CNN 5VTCKIJV"� =QPNKPG? $XCKNCDNG CV�
�JVVRU���YYY�NGVUVCNMRKVEJKPI�EQO�V�YJ[�ECPV�K�VJTQY�VJG�DCNN�UVTCKIJV�����! =$EEGUUGF �� /C[
����?�

7DEOH �� )URP� $QDO\VLV RI WKH ILWQHVV OHYHO LQ HOLWH KDQGEDOO SOD\HUV �8�� DQG 8��� EHWZHHQ ���� DQG
���� �%HOND� -� +XOND� .� 6DIDU� 0� :HLVVHU� 5 	 0LNRYD� /� �����

/E0CWIVQP 	 9KNUQP ���� KP ����� )CEVQTU VJCV CHHGEV NGCTPKPI =2QYGT2QKPV
RTGUGPVCVKQP?�
5VCIG � 2(� FCVG CEEGUUGF� �� /C[

;QW6WDG� ����� 'GPOCTM 8 )TCPEG � )WNN +CPFDCNN )KPCN� =QPNKPG? $XCKNCDNG CV�
�JVVRU���YYY�[QWVWDG�EQO�YCVEJ"X �Z�ZYGI+%*�! =$EEGUUGF �� /C[ ����?�
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