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FKDQJHP\YLHZ�_�JURXS��

U�FKDQJHP\YLHZ



U�$ERXW�5HGGLW

&KDQJH0\9LHZ�LV�WKH�VXEUHGGLW�WKUHDG�DQDO\]HG�LQ�WKLV�SURMHFW

5HGGLW�LV�DQ�RSHQ�IRUXP�IRU�GLDORJXH�ZLWK��
Ɣ PRGHUDWHG�GLVFXVVLRQ�
Ɣ QR�FKDUDFWHU�OLPLW�
Ɣ GHPRFUDWLF��WKXV�HQDEOLQJ�IUHHGRP�RI�VSHHFK�
Ɣ RSHQ�VRXUFH

:K\�VWXG\�5HGGLW"�



U�FKDQJHP\YLHZ��DOVR�NQRZQ�DV�&KDQJH�0\�9LHZ��&09���LV�D�VXEUHGGLW�ZKHUH�SDUWLFLSDQWV�GLVFXVV�YDULRXV�WRSLFV�IRU�WKH�

SXUSRVH�RI�XQGHUVWDQGLQJ�RSSRVLQJ�YLHZV��7RSLFV�GLVFXVVHG�LQFOXGH�SROLWLFV��PHGLD��DQG�SRSXODU�FXOWXUH�

:K\�'HOWD��ƌ���$VVLJQPHQW�RI�D�GHOWD�V\PERO�LQGLFDWHV�WKDW�WKH�RULJLQDO�SRVWHUŖV�YLHZV�KDYH�EHHQ�FKDQJHG��

7KH�SURYLVLRQ�RI�'HOWD�LV�WKH�'HSHQGHQW�9DULDEOH��:H�DLP�WR�XQGHUVWDQG�ZKDW�IDFWRUV��LI�DQ\��GULYH�WKLV�YLHZ�FKDQJH�

8VHUV�VXEPLW�SRVWV�
FRQWDLQLQJ�DQ�RSLQLRQ�

5HVSRQGHQWV�WR�SRVW�
DWWHPSW�WR�FKDQJH�
WKH�SRVWHU
V�YLHZV

6XEPLWWHUV�PXVW�
UHSO\�WR�WKHVH�

FKDOOHQJHV�LQ�WKUHH�
KRXUV�RU�OHVV

,I�WKHLU�YLHZ�LV�
FKDQJHG��WKH\�FDQ�

DZDUG�D�GHOWD�V\PERO�

:K\�LW�H[LVWV"

2SHQ�PLQGHG�GHEDWH 6FRSH�IRU�OHDUQLQJ�QHZ�LGHDV 'HELDVLQJ�RZQ�RSLQLRQV

+RZ�GRHV�LW�ZRUN"

:KDW�LV�LW"

U�&KDQJH0\9LHZ

https://en.wikipedia.org/wiki/Delta_(letter)


:K\�VKRXOG�ZH�VWXG\�WKLV

5HVHDUFK�4XHVWLRQV

Ɣ :KLFK�WRSLFV�GR�SHRSOH�WHQG�WR�WDON�DERXW"

Ɣ :KDW�WRSLFV�DUH�SHRSOH�FXUUHQWO\�PRUH�OLNHO\�WR�FKDQJH�WKHLU�RSLQLRQV�RQ"�

Ɣ :KDW�LV�WKH�VHQWLPHQW�VXUURXQGLQJ�WKHVH�WRSLFV"�

Ɣ +RZ�FDQ�ZH�XVH�VHQWLPHQW�VFRUHV��QXPEHU�RI�FRPPHQWV��DQG�UHGGLW�VFRUHV�WR�SUHGLFW�ZKHWKHU�D�

YLHZ�KDV�EHHQ�FKDQJHG"

Ɣ +RZ�FDQ�ZH�SUHGLFW�ZKLFK�WRSLFV�FDQ�UHVXOW�LQ�YLHZ�FKDQJH"�

8QGHUVWDQGLQJ�ZKDW�WRSLFV�DUH�
FRQWURYHUVLDO�DQG�KRWO\�GHEDWHG�LV�
LPSRUWDQW�LQ�VWXG\LQJ�YLHZ�FKDQJH

'HWHUPLQLQJ�FRUUHODWHV�RI�YLHZ�
FKDQJH�FDQ�LQIRUP�EHKDYLRUDO�

LQWHUYHQWLRQV

U�&KDQJH0\9LHZ

([DPLQLQJ�KRZ�VHQWLPHQWV��HQJDJHPHQW��
DQG�VXSSRUW�LQĲXHQFH�YLHZV�SURYLGHV�
LQVLJKWV�LQWR�WKH�UROH�RI�VRFLDO�LQĲXHQFH



6FUDSH�'DWD�IURP�
5HGGLW�$3,

Ɣ &ǯœĘȂœϔÄœņņƈȂϔ�ǪǪϔ
ȂǄϔĘĿĿœǸǸϔÄœņņƈȂϔ
�ÀgϔņĘȂĘ

Ɣ ÌĿǯĘǪœϔЂƁǄȂЃϔǪǄǸȂǸϔ
ŮǯǄƴϔȂƁœϔ&�üϔ
ǸȎĻǯœņņƈȂ

Ɣ TǯœœɀœϔņĘȂĘϔĘǸϔ
&ÌüϔǄƷϔ�Ęȵϔ͡Ϝϔ
͢͢͢͠ϔ

&OHDQ�'DWD

Ɣ ÀǯœǪǯǄĿœǸǸϔņĘȂĘ
Ɣ ÄœƴǄȪœϔǸȂǄǪϔ
ȭǄǯņǸϔϸ͢ϔƨƈǸȂǸϹ

Ɣ ÖǄƢœƷƈɀĘȂƈǄƷϔ
Ɣ &ƁĘƷŰœϔɋĘƈǯϔȂǄϔ

ƷȎƴœǯƈĿĘƨϔĻƈƷĘǯȵϔ
ϸ͠ǸϔĘƷņϔ͡ǸϹ

7RSLF�$QDO\VLV

Ɣ àǸœņϔ�ĘȂœƷȂϔ
-ƈǯƈĿƁƨœȂϔ�ƨƨǄĿĘȂƈǄƷϔ
ϸ�-�Ϲϔ�Ǆņœƨ

Ɣ TƈȂϔƴǄņœƨϔȭƈȂƁϔĿǄȎƷȂϔ
ȪœĿȂǄǯƈɀœņϔĿƨœĘƷϔ
ņĘȂĘ

Ɣ ÀǯǄĿœǸǸϔǯœǪœĘȂœņϔ
ͣȴϝϔ
ŮǄǯϔȭƁǄƨœϔņĘȂĘǸœȂϔ
ĘƷņϔņĘȂĘϔǸǪƨƈȂϔĻȵϔ
ɋĘƈǯϔ

3UHGLFWLRQ

Ɣ �Ǆņœƨϔ͡ϝ
ÌœƷȂƈƴœƷȂϔǸĿǄǯœϜϔ
ǯœņņƈȂϔǪǄǸȂϔǸĿǄǯœϜϔ
ĘƷņϔƷȎƴĻœǯϔǄŮϔ
ĿǄƴƴœƷȂǸϔȎǸœņϔĘǸϔ
ŮœĘȂȎǯœǸϛϔ

Ɣ �Ǆņœƨϔ͢ϝϔ
ÖœȴȂϔȭĘǸϔȪœĿȂǄǯƈɀœņϔ
ĘƷņϔȎǸœņϔŮǄǯϔ
ǪǯœņƈĿȂƈǄƷϔ

6HQWLPHQW�
$QDO\VLV

Ɣ &ĘƨĿȎƨĘȂœņϔ
ǸœƷȂƈƴœƷȂϔǸĿǄǯœǸϔ
ŮǄǯϔœĘĿƁϔǪǄǸȂϔ
ȎǸƈƷŰϔƷƨȂƢϔȪĘņœǯϔ
ϸƁĘǪǪȵϔ�ĘȵϔȂƁœϔͤȂƁϠϹϔϔ
ƴǄņȎƨœ

Ɣ &ǄƷņȎĿȂœņϔȂǄǪƈĿϔ
ĘƷĘƨȵǸƈǸϔǄŮϔ�-�ϔǄƷϔ
ņĘȂĘϔǸǪƨƈȂϔĻȵϔ
ǪǄǸƈȂƈȪœϔĘƷņϔ
ƷœŰĘȂƈȪœϔȪĘƨœƷĿœ�

U�3URFHVV
� � � � �



7RS������ŗ+RWŘ�5HGGLW�&09�3RVWV�RQ�0D\��������

U�'DWD



ĀǄǯƨņϔ
�ĘȎŰƁȂœǯϔ
-Ęȵ

TƈǯǸȂϔ-ĘȵϔǄŮϔ
�ǸƈĘƷϔÀĘĿƈɊĿϔ
�ƴœǯƈĿĘƷϔ
`œǯƈȂĘŰœϔ
�ǄƷȂƁ �ƴĻœǯϔ`œĘǯņϔ

zǄƁƷƷȵϔ-œǪǪϔ
ÖǯƈĘƨϔ

&ǄƷȂƈƷȎœǸ
àÌϔ�ĘȂƈǄƷĘƨϔ
&ǄƨƨœŰœϔ
-œĿƈǸƈǄƷϔ
-Ęȵ

àƢǯĘƈƷœϔ
&ǯƈǸƈǸϔ
-Ęȵϔͦͨ

�ĘĻǄǯϔ-Ęȵϫϔ
gƷȂœǯƷĘȂƈǄƷĘƨϔ
ĀǄǯƢœǯǸϔ-Ęȵ

ĀǄǯƨņϔ
�ȵƴœϔ
-ƈǸœĘǸœϔ
-Ęȵ

�Ęȵϔ-Ęȵ

&�üg-Ϯͩ͡ϔ
&ǄƷȂƈƷȎœǸ

U�:KDW�+DSSHQHG�RQ�0D\��������"

:ƈņϮĘƨϮɊȂǯ



7RSLF���

6WXGHQW�3ROLWLFV

7RSLF���

(TXDO�3D\7RSLF���

8NUDLQH�&ULVLV

U�7RSLF�$QDO\VLV�_�2YHUDOO�

WLPH�VWDWHV�FRPSDQLHV�DPHULFDQ�
SD\�PHQ�H[LVW�ZRPHQGHDWK�PHGLD�XNUDLQH�VWDWH�ZURQJ�

SHUVRQ�ZRUOG�VSHHFK

JHQGHU�VWXGHQW�LPSRUWDQW�VRFLHW\�
WUDQV�ERG\�JRYHUQPHQW�EHOLHYH



U�7RSLF�$QDO\VLV�_�'HOWD�YV�1R�'HOWD

3RVWV�ZLWK�'HOWD�

7RSLF���

3RODUL]HG�0HGLD

7RSLF���

3D\�(TXDOLW\

SD\�H[LVW�ZRPHQ�VWDWHV�
FRPSDQLHV�ULJKW�XNUDLQH�HORQ

7RSLF���

6SRUWV
PHQ�DPHULFDQ�LPSRUWDQW�EHOLHYH�
VRFLHW\�VSRUWV�FKDPSLRQ�ERG\

3RVWV�ZLWK�QR�'HOWD�

7RSLF���

:HVWHUQ�,GHDOV

7RSLF���

6WXGHQW�/RDQV

FRPSDQLHV�VWXGHQW�JRYHUQPHQW�UHDVRQ�
UXVVLD�VRFLHW\�ORDQ�KXPDQ

7RSLF���

:RPHQŖV�5LJKWV
PHQ�JHQGHU�GHDWK�FKDQJH�ZRPHQ�
ERG\�XNUDLQH�VRFLHW\

JHQGHU�UHDVRQ�XVHOHVV�PHGLD�
WLPH�ZLQJ�GHDWK�WUDQV

ZRUOG�VWDWH�DPHULFD�VH[XDO�
WLPH�VWXGHQW�ZHVWHUQ�ZURQJ



U�&RPPRQ�:RUGV�_�'HOWD�YV�1R�'HOWD

3RVWV�ZLWK�'HOWD� 3RVWV�ZLWK�QR�'HOWD�

2YHUDOO�3RVWV



ĀǄǯƨņϔ
�ĘȎŰƁȂœǯϔ
-Ęȵ

TƈǯǸȂϔ-ĘȵϔǄŮϔ�ǸƈĘƷϔ
ÀĘĿƈɊĿϔ�ƴœǯƈĿĘƷϔ
`œǯƈȂĘŰœϔ�ǄƷȂƁ

�ƴĻœǯϔ`œĘǯņϔ
zǄƁƷƷȵϔ-œǪǪϔÖǯƈĘƨϔ

&ǄƷȂƈƷȎœǸ

àÌϔ�ĘȂƈǄƷĘƨϔ
&ǄƨƨœŰœϔ
-œĿƈǸƈǄƷϔ
-Ęȵ

àƢǯĘƈƷœϔ
&ǯƈǸƈǸϔ
-Ęȵϔͦͨ

�ĘĻǄǯϔ-Ęȵϫϔ
gƷȂœǯƷĘȂƈǄƷĘƨϔ
ĀǄǯƢœǯǸϔ-Ęȵ

ĀǄǯƨņϔ�ȵƴœϔ
-ƈǸœĘǸœϔ-Ęȵ

�Ęȵϔ-Ęȵ

&�üg-Ϯͩ͡ϔ
&ǄƷȂƈƷȎœǸ

U�,PSOLFDWLRQV

:ƈņϮĘƨϮɊȂǯ

7KH�WRSLFV�FRYHUHG�RYHUDOO�FRUUHODWH�ZLWK�ZKDW�
KDSSHQHG�LQ�WKH�ZRUOG�RQ�0D\��VW

'HOWDV�DUH�DZDUGHG�WR�FXUUHQW�HYHQWV�RU�
WRSLFV�\RX�GLVFXVV�RQ�D�ıUVW�GDWH

'HOWDV�DUH�QRW�DZDUGHG�UHJDUGLQJ�ORQJ�KHOG�
YDOXHV�RU�WKRVH�\RX�GLVFXVV�ZLWK�D�VSRXVH

6SRUWV��0HGLD��(ORQ

6H[XDOLW\��*RYHUQPHQW��'HEW

(TXDO�3D\��8NUDLQH�&ULVLV��
6WXGHQW�3ROLWLFV



U�7RSLF�$QDO\VLV�_�3RVLWLYH�YV�1HJDWLYH

3RVLWLYH�

7RSLF���

6RFLDO�:HOIDUH

7RSLF���

8NUDLQH�
&ULVLV

ULJKWV�UXVVLD�PHGLD�JHQGHU�FDUH�
XNUDLQH�JRYHUQPHQW�VWXGHQW

VRFLHW\�SHUVRQ�H[LVW�SUREOHPV�
XVHOHVV�VWDWH�ZRUN�LPSRUWDQW

7RSLF���

*HQGHU�3ROLWLFV
WUDQV�UHDVRQ�DUJXPHQW�HORQ�JHQGHU�
YDOLG�DPHULFD�ZURQJ

1HJDWLYH

7RSLF���

$PHULFDQ�
&XOWXUH

7RSLF���

5LJKWZLQJ�
3ROLWLFV

PHQ�FRPSDQLHV�ZRUOG�DQ\WKLQJ�VFKRRO�
UHOLJLRQ�KRPH�FKDQJH

VRFLHW\�DPHULFDQ�ZURQJ�VSRUWV�
ZRPHQ�XNUDLQH�ZLOG�SUREOHP

7RSLF���

3RODUL]HG�0HGLDGHDWK�FKDPSLRQ�WZLWWHU�JHQGHU�SHQDOW\�
ZRUVW�GDWH�ZKLWH



U�0RGHO���
3UHGLFWLQJ�'HOWD�8VLQJ�6HQWLPHQWV�DQG�(QJDJHPHQW

$FFXUDF\�����������

��



VFRUH�

FRPSRXQG

7DNHDZD\��1XPEHU�RI�FRPPHQWV�LV�DVVRFLDWHG�ZLWK�GHOWD�DZDUGLQJ�
+HQFH��WKHUH�FRXOG�EH�D�QRUPDWLYH�FRPSRQHQW�DW�SOD\�WKDW�QHHGV�WR�EH�H[SORUHG�






U�/RJLVWLF�5HJUHVVLRQ

QXPBFRPPHQWV



$FFXUDF\����� $FFXUDF\�����

��

3UHGLFWLQJ�'HOWD�8VLQJ�9HFWRUL]HG�7H[W

U�0RGHO��



U�7HVWLQJ�0RGHO��

2XU�PRGHO�JLYHV�XV�DQ�LPSRUWDQW�LQVLJKW���PD\EH�WRSLFV�GRQŖW�PDWWHU�DW�DOO�IRU�SUHGLFWLRQ���

8VLQJ�'RPDLQ�.QRZOHGJH�WR�7HVW�0RGHO��



U�7HVWLQJ�0RGHO��
8VLQJ�'RPDLQ�.QRZOHGJH�WR�7HVW�0RGHO��

<XS��WKH\�GRQŖW�VHHP�WR�PDWWHU��



:KDW�GLG�ZH�OHDUQ"

7KDQN�\RX�

)XWXUH�5HVHDUFK

Ɣ ([SORUDWLRQ�RI�ZKHWKHU�KLJKHU�HQJDJHPHQW�RQ�SRVWV�FDXVHV�YLHZ�FKDQJH
Ɣ )XUWKHU�DQDO\VLV�RQ�WKH�FRPPHQWV�RI�WKH�SRVWV�WR�LGHQWLI\�WKH�W\SHV�RI�FRPPHQWV�WKDW�OHDG�

WR�YLHZ�FKDQJH

Ɣ 3UHGLFWLQJ�YLHZ�FKDQJH�LV�+$5'
ż 6RPH�LGHD�IURP�SUHGLFWLRQ�PRGHO�WKDW�ODQJXDJH�XVHG�E\�23�FDQ�LQĲXHQFH�GHOWD�DZDUGLQJ
ż &DQ�ZH�HYHQ�SUHGLFW�YLHZ�FKDQJH�ZLWKRXW�XQGHUVWDQGLQJ�FKDUDFWHULVWLFV�RI�23"

Ɣ /LPLWDWLRQV��8VLQJ�RQO\�0D\��VW�GDWD��GHOWD�DZDUGLQJ�DV�SUR[\�IRU�YLHZ�FKDQJH

U�.H\�7DNHDZD\V



$SSHQGL[
([WUD�$QDO\VLV



U�&RPPRQ�:RUGV�_�3RVLWLYH�YV�1HJDWLYH

3RVLWLYH� 1HJDWLYH



U�0RGHO���
3UHGLFWLQJ�'HOWD�8VLQJ�6HQWLPHQWV�DQG�(QJDJHPHQW

$FFXUDF\�����������

��


