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Devwudfw

Wklv sdshu lqyhvwljdwhv wkh lqfuhdvh lq ghpdqg iru qrq0pdqxdo
zrunhuv lq Lwdoldq pdqxidfwxulqj gxulqj wkh 4<<3v1 Zh �qg wkdw
zlwklq0�up vnloo xsjudglqj lv wkh pdlq ghwhuplqdqw ri wklv vkliw lq
ghpdqg/ zkhuhdv wkh uhdoorfdwlrq ri hpsor|phqw dfurvv �upv uhgxfhv
wkh uhodwlyh ghpdqg iru vnloov1 Dowkrxjk wkh dgmxvwphqw ri vnloo suh0
pld lv uhodwlyho| vpdoo zkhq uhihuuhg wr dqqxdo zdjhv/ krxuo| zdjh
suhpld dqg vnloo lqwhqvlw| uhyhdo vxevwdqwldo dqg r�vhwwlqj frqwulex0
wlrqv wr zdjh uhvsrqvhv1 Zlwklq0�up vnloo xsjudglqj lv vwurqjo| dqg
vljql�fdqwo| uhodwhg wr lqyhvwphqw lq frpsxwhuv dqg U)G/ vxjjhvwlqj
vnloo eldvhg whfkqlfdo fkdqjh dv wkh pdlq h{sodqdwlrq ri wkh lqfuhdvh
lq wkh uhodwlyh ghpdqg iru qrq0pdqxdo zrunhuv1

�Zh wkdqn LVWDW iru nlqgo| surylglqj wkh gdwd iru wklv vwxg|1 Zh duh lqghewhg wr
Vloyld Sulqd iru h{fhoohqw uhvhdufk dvvlvwdqfh1 Jlrujlr Edvhyl dqg Sdror Hslidql surylghg
xvhixo frpphqwv1

|Fruuhvsrqglqj dxwkru1 Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Erorjqd/ Vwudgd Pdj0
jlruh 78/ 73433/ Erorjqd/ Lwdo|1 Hpdlo= pdqdvvhCvser1xqler1lw

}Xqlyhuvlw| ri Plodq1 H0pdlo= oxfd1vwdqfdCxqlple1lw
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56Wklv uhvxow frq�upv wkh �qglqjv lq Pdqdvvh hw do1 +5334, iru wkh phwdo0phfkdqlfdo
vhfwru1 Vhh dovr Idlql hw do1 +4<<<, iru vlplodu uhvxowv edvhg rq lqgxvwu| gdwd1
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57Qrwh wkdw wkh qhjdwlyh hpsor|phqw ehwzhhq frpsrqhqw lv odujho| dwwulexwdeoh wr
_Odujh% �upv +03146 shu fhqw,1 Zlwklq wklv vxe0vdpsoh/ kljk0h{sruw �upv duh lqghhg
ohvv vnloo lqwhqvlyh wkdq orz0h{sruw �upv +uhodwlyh vnloohg hpsor|phqw lv 6618 dqg 6917/
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58Vhh wkh dsshqgl{ iru ghwdlov rq zdjh dqg hpsor|phqw +xqzhljkwhg, ghfrpsrvlwlrqv1
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59Wklv lv dq lqwhuhvwlqj uhvxow/ frqvlghulqj wkdw wkh zdjh frpsrvlwlrq frpsrqhqw fdq eh
frqvlghuhg frqfhswxdoo| vlplodu wr wkh hpsor|phqw0ehwzhhq frpsrqhqw= lw phdvxuhv wkh
fkdqjh lq zdjhv gxh wr fkdqjhv lq wkh frpsrvlwlrq ri ryhudoo qrq0pdqxdo hpsor|phqw/ iru
d jlyhq qrq0pdqxdo hpsor|phqw vkduh +vhh wkh dsshqgl{ iru ghwdlov,1

5:Dv lq wkh zhljkwhg ghfrpsrvlwlrqv/ kljk0whfk �upv dffrxqw iru prvw ri zlwklq0�up vnloo
xsjudglqj/ zkloh kljk0h{sruw �upv dffrxqw iru prvw ri wkh qhjdwlyh hpsor|phqw0ehwzhhq
dqg zdjh0frpsrvlwlrq frpsrqhqw1 Frqvlghulqj lqglylgxdo vxe0vhfwruv/ zlwklq0�up vnloo
xsjudglqj lv frpprq wr doo vhfwruv1 Hpsor|phqw ehwzhhq dqg zdjh frpsrvlwlrq frpsr0
qhqwv/ dv h{shfwhg/ duh forvho| fruuhodwhg dfurvv vhfwruv1 Fkhplfdov/ Hohfwulfdo pdfklqhu|
dqg Wudqvsruw duh wkh pdlq frqwulexwruv wr wkh djjuhjdwh g|qdplfv ri vnloo lqwhqvlw| dqg
zdjh suhplxp1

5;Qrwh wkdw hyhq li wkh ydoxhv ri erwk dqqxdo zdjhv dqg krxuv duh sodxvleoh/ wkhuh lv
wkh srvvlelolw| wkdw vrph ydoxhv ri wkh uhvxowlqj udwlr duh qrw sodxvleoh1 Wklv lv d fodvvlf
sureohp zlwk krxuo| zdjh phdvxuhv uhihuuhg wr dv _glylvlrq% eldv zkhq dssolhg wr wkh
hvwlpdwlrq ri oderu vxsso| hodvwlflwlhv +vhh Erumdv/ 4<:;,1
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i^�@|�L? uLh |�i �h4�*i�i* U�@?}i �? |�i ?L?�4@?�@* t�@hi Lu |�i �@}i M�**
Etii i�}� �ih4@? i| @*�c �bbe�G

{

�
`��

?

`��

�
' k n q{*?E

` �
?

` �
6

� n � {*?E
g�

t �
� n 0� E�f�

��ihi g� @?_ t� hiThiti?| U@T�|@* @?_ �@*�i @__i_c hitTiU|��i*)c @?_ |�i
tTiU��U@|�L? @*tL �?U*�_it @ ti| Lu �?_�t|h)c t�3i @?_ }iL}h@T��U _�44�itc
@t �? Eb�� �L|i |�@| �u q �t TLt�|��i E?i}@|��i� |�i i*@t|�U�|) Lu t�Mt|�|�|�L?
Mi|�ii? *@MLh �?T�|t �t Mi*L� E@ML�i� L?i� � TLt�|��i E?i}@|��i� it|�4@|i uLh

66Wkh srvlwlyh uhodwlrqvkls ehwzhhq zlwklq frpsrqhqwv dqg lqglfdwruv ri whfkqrorjlfdo
fkdqjh frxog eh h{sodlqhg e| wkh idfw wkdw dowkrxjk doo �upv idfh d idoo lq zdjh suhpld/
lw lv �upv zlwk kljkhu vnloo lqwhqvlw| +l1h1 pruh lqqrydwlyh �upv, zkr uhvsrqg pruh e|
udlvlqj wkh ghpdqg iru vnloov/ wkxv h{sodlqlqj wkh srvlwlyh uhodwlrqvkls ehwzhhq zlwklq
hpsor|phqw fkdqjhv dqg lqglfdwruv ri whfkqrorjlfdo fkdqjh1

67Zh wkdqn Sdror Hslidql iru udlvlqj wklv srlqw1

2�



� �4T*�it |�@| U@T�|@* �t UL4T*i4i?| Et�Mt|�|�|i� |L ?L?�4@?�@* *@MLhc t�?Ui
�| h@�tit E*L�iht� �|t �@}i M�** t�@hi @| UL?t|@?| u@U|Lh Th�Uit� A�i �?|ihUiT| �t
@ 4i@t�hi Lu |�i @�ih@}i M�@t �? |iU�?�U@* U�@?}ic @?_ |�i hit�_�@* ThL��_it
@ 4i@t�hi Lu |�i �h4�tTiU��U M�@t�

A@M*i �e hiTLh|t |�i hit�*|t Lu it|�4@|�?} i^�@|�L? E�f� �? �|t M@t�U �ih�
t�L?c @?_ @__�?} Ei�|�ih �?_���_�@**) Lh �L�?|*)� |�i |�L �?_�U@|Lht Lu |iU�?L�
*L}�U@* U�@?}i _i�?i_ @ML�i EUL4T�|iht @t @ t�@hi Lu |L|@* �?�it|4i?| @?_
+:# L�ih t@*it�� 5|@h|�?} uhL4 |�i M@t�U i^�@|�L? ��|�L�| |iU�?L*L}) �?_��
U@|Lhtc hi*@|��i �@}it �@�i @ TLt�|��i @?_ t|@|�t|�U@**) t�}?��U@?| ULi�U�i?|c
�4T*)�?} @ *L� i*@t|�U�|) Lu t�Mt|�|�|�L? Mi|�ii? *@ML�h �?T�|t� A�i U@T�|@*
�?|i?t�|) ULi�U�i?| �t @*tL TLt�|��i @?_ t�}?��U@?|c �?_�U@|�?} UL4T*i4i?|@h�
�|) Mi|�ii? U@T�|@* @?_ t!�**i_ *@MLhc @?_ t�}}it|�?} |�@| t!�** �T}h@_�?} �@t
Mii? t|hi?}|�i?i_ M) U@T�|@* _iiTi?�?}��D

`�i? �i @__ |L |�i M@t�U 4L_i* |iU�?L*L}) �?_�U@|Lht �?_���_�@**) Ei^�@�
|�L?t ��2� Lh �L�?|*) Ei^�@|�L? ��c ML|� |�i UL4T�|ih t�@hi Lu |L|@* �?�it|�
4i?| @?_ +:# i Ti?_�|�hit @t @ uh@U|�L? Lu t@*it �@�i TLt�|��i @?_ ��}�*)
t|@|�t|�U@**) t�}?��U@?| ULi�U�i?|t� A�i it|�4@|i_ ULi�U�i?|t @hi @*tL ^�@?�
|�|@|��i*) hi*i�@?|� A�i @�ih@}i t�@hi Lu UL4T�|iht �? |L|@* �?�it|4i?| �@t
H�S Tih Ui?| �? �bbDc @?_ 4�*|�T*)�?} |��t �}�hi M) |�i ULhhitTL?_�?} ULi��
U�i?| Ef�f��� }��it f�2S� �L?t�_ih�?} |�@| |�i @�ih@}i ?L?�4@?�@* �@}i M�**
t�@hi h�tit M) ���D Tih Ui?| Mi|�ii? �bHb @?_ �bbD E�4T*)�?} @ f�DS @??�@*
U�@?}i�c |�i uh@U|�L? Lu �?�it|4i?| _i�L|i_ |L UL4T�|iht @UUL�?|t uLh L�ih
ef Tih Ui?| Ef�2S%f�DS� Lu |�i t��u| �? |�i @�ih@}i �@}i M�** t�@hi �? |�i t@4i
Tih�L_� 5�4�*@h U@*U�*@|�L?t t�}}it| |�@| +:# �@t @ t4@**ih �4T@U| L? |�i
U�@?}i �? |�i @�ih@}i �@}i M�** t�@hi E@ML�| 2 Tih Ui?|�� A�i �?U*�t�L? Lu |�i
+:# �?_�U@|Lh _Lit ?L| @giU| |�i ULi�U�i?| L? UL4T�|ih �?|i?t�|)c tL |�@|
|�i |�L |iU�?L*L}) �?_�U@|Lht |L}i|�ih @UUL�?| uLh @ML�| �@*u Lu |�i U�@?}i
�? |�i @�ih@}i ?L? 4@?�@* �@}i M�** t�@hi�

�?i ?@|�h@* LM�iU|�L? |L |�i tTiU��U@|�L? �? E�f� �t |�@| U�@?}it �? hi*�
@|��i �@}it @hi �?*�!i*) |L Mi i L}i?L�tc @t |�i hi*@|��i �@}i �@h�@|�L?
4�}�| hi�iU| _�gihi?| t!�** 4� it Lu *@MLh @UhLtt �h4t E�?LMtih�i_ ^�@*�|)
_�gihi?Uit�� W? @__�|�L?c |�i _i�?�|�L?@* hi*@|�L?t��T Mi|�ii? |�i _iTi?�
_i?| �@h�@M*i E?L?�4@?�@* �@}i M�** t�@hi� @?_ |�i hi*@|��i �@}i hi}hittLh
E?L?�4@?�@* hi*@|��i |L 4@?�@* �@}i�c �t *�!i*) |L ThL_�Ui M�@ti_ ULi�U�i?|
it|�4@|it Etii �Lh�@tc �bHf�� W? |�i @Mti?Ui Lu UL?��?U�?} �?t|h�4i?|t uLh

68Ilupv kdyh udslglo| udlvhg wkhlu fdslwdo0oderu udwlrv lq wkh odvw wzr ghfdghv/ srvvleo|
gxh wr wd{ uhdvrqv +vhh Gdyhul dqg Wdehoolql/ 4<<:,1

22



U�@?}it �? hi*@|��i �@}itc �i @*tL Thiti?| |�i hit�*|t Lu it|�4@|�?} i^�@|�L?
E�f� ��|�L�| |�i hi*@|��i �@}i hi}hittLh Ei^�@|�L?t e�S�� �*|�L�}� |�i i �
T*@?@|Lh) TL�ih Lu |�i hi}hitt�L? u@**t t�Mt|@?|�@**)c |�i t�3i @?_ t�}?��U@?Ui
Lu @** it|�4@|i_ ULi�U�i?|t �t ?L| @giU|i_� W? T@h|�U�*@hc |�i |iU�?L*L})
�?_�U@|Lht hi4@�? ��}�*) t|@|�t|�U@**) t�}?��U@?| @?_ ^�@?|�|@|��i*) hi*i�@?|�

5�44�?} �Tc @u|ih UL?|hL**�?} uLh U�@?}it �? *@MLh �?T�| Th�Uit @?_ U@T�|@*
�?|i?t�|) E@?_ L|�ih �h4 @?_ �?_�t|h) U�@h@U|ih�t|�Ut�c hit�_�@* ��|��?��h4
t!�** �T}h@_�?} �t TLt�|��i*) @?_ t�}?��U@?|*) hi*@|i_ |L �?_�U@|Lht Lu |iU�?L�
*L}�U@* U�@?}i� "�@?|�|@|��i*)c t�U� �?_�U@|Lht @UUL�?| uLh @*4Lt| �@*u Lu |�i
@�ih@}i U�@?}i �? |�i ?L? 4@?�@* �@}i M�** t�@hi� ��ih@**c |�iti hit�*|t t�}�
}it| |�@| t!�**�M�@ti_ |iU�?L*L}�U@* U�@?}ic T@h|�U�*@h*) uLh |�Lti �h4t |�@|
�?�it|i_ �i@��*) �? UL4T�|ihtc �@t @? �4TLh|@?| _i|ih4�?@?| Lu ��|��?��h4
t!�** �T}h@_�?} �? |�i W|@*�@? 4@?�u@U|�h�?} tiU|Lh Mi|�ii? �bHb @?_ �bbD�

. �L?U*�t�L?t

A��t T@Tih Thiti?|i_ �h4�*i�i* i��_i?Ui L? |�i _)?@4�Ut Lu ?L?�4@?�@* �@}i
Thi4�@ @?_ i4T*L)4i?| t�@hit �? W|@*�@? 4@?�u@U|�h�?} �? |�i ?�?i|�it� ì
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5@4T*i ZEwrw Hwrwz Zwrwz Hehwz Hzlwz Zehwz Zzlwz Q1Rev1

��ih@** f�DH f�D� f�f. �f��2 f�S� f�fS f�f� H2f�
Hb�b2 ��ff f�H� f��S f��2 f�.2 f�fH f�fb H2fD
b2�bD f��. f�2f �f�f2 �f��. f�D. f�fS �f�fH H2S.

54@** �f�ff �f�ff �f�ff �f�f2 f�f� f�ff �f�ff ��fe
�i_��4 f��D f��e f�f� f�f� f��� f�f� f�ff Df.H
w@h}i f�e� f��. f�fS �f��� f�Df f�fD f�f� 2f2�

�Lh|� f��b f��� f�fD �f��e f�e. f�f� f�f2 SS�.
�i?|hi f��H f��. f�f� f�f2 f��D f�f� �f�f2 �2�e
5L�|� f�f� f�f� f�ff �f�ff f�f� f�ff f�ff �D2

O�}� i T� f�2H f�22 f�fS �f��� f��� f�fe f�f� e�SH
wL� i T� f��f f�2b f�f� �f�f� f��f f�f� �f�f2 ef�D

O�}� |iU�� f��e f��� f�fe �f��e f�eD f�fS �f�f2 eeSb
wL� |iU�� f�2e f�2f f�f� f�f2 f��H f�ff f�f� �.�e

Oi T�O|iU� f��� f��2 f�f2 �f��D f�2S f�f� �f�f� 2eHS
Oi T�w|iU� f��e f��f f�fe f�f� f�f. f�f� f�fe �SH2
wi T�O|iU� f�2� f��b f�f2 f�f� f��H f�f� �f�f� �bH�
wi T�w|iU� f��f f��f �f�f� �f�f� f��2 �f�f� �f�ff 2fD2
Qrwh= ZEwrw @ qrq0pdqxdo vkduh ri zdjh eloo/ Hwrwz @ wrwdo hpsor|phqw/

Zwrwz @ wrwdo zdjh/ Hehwz @ hpso1 ehwzhhq/ Hzlwz @ hpso1 zlwklq/ Zehwz @ zdjh

ehwzhhq/ Zzlwz @ zdjh zlwklq1 Doo frpsrqhqwv duh zhljkwhg +vhh vhf1 7 iru ghwdlov,1

�S



A@M*i DG @̀}i M�** t�@hi _iUL4TLt�|�L?t M) tiU|Lh

5@4T*i ZEwrw Hwrwz Zwrwz Hehwz Hzlwz Zehwz Zzlwz Q1Rev1

6LL_ f�fe f�fD �f�f� �f�ff f�fD �f�ff �f�f� S�2
Ai |�*it f�f� f�f2 �f�f� �f�f2 f�fD �f�ff �f�f� ��2�
wi@|�ih f�f2 f�f2 f�ff f�f� f�f� f�ff f�ff �ee
L̀L_ f�f� f�f� f�ff f�ff f�f� f�ff f�ff 22b

�@Tih f�f� f�f2 f�f� �f�f� f�fe f�f� f�ff D�e
��* f�f� f�f� f�f� f�ff f�f� f�ff f�f� �2
��i4� f��. f��� f�fe f�fD f�fH f�fD �f�f� �HD
+�MMih f�f� f�ff f�ff �f�f� f�f� �f�ff f�f� e�b
�L?�4� 4�?� f�fD f�fe f�f� f�ff f�fe f�ff f�ff S�H
�i|@* 4�?� f�f� f�fe �f�f� f�ff f�f� �f�f� �f�ff ��bb
�iU�� 4@U�� f�fH f�fD f�f� �f�f� f�fH f�f2 f�f� ���D
,*iU� 4@U�� f��D f��e f�ff �f�ff f��D f�f2 �f�f2 DHb
Ah@?tTLh| �f�fS �f�fe �f�f2 �f��f f�fS �f�f2 f�f� 2HH
�|�ih f�f2 f�f� f�ff �f�ff f�f� �f�ff f�f� SDS
Qrwh= ZEwrw @ qrq0pdqxdo vkduh ri zdjh eloo/ Hwrwz @ wrwdo hpsor|phqw/

Zwrwz @ wrwdo zdjh/ Hehwz @ hpso1 ehwzhhq/ Hzlwz @ hpso1 zlwklq/ Zehwz @ zdjh

ehwzhhq/ Zzlwz @ zdjh zlwklq1 Doo frpsrqhqwv duh zhljkwhg +vhh vhf1 7 iru ghwdlov,1

�.



A@M*i SG ,4T*L)4i?| @?_ �@}i _iUL4TLt�|�L?tG L�ih@** @?_ M) t�M�t@4T*i

5@4T*i .|J| .Ke| .��| `|J| `Ke| `��| `SJ6 ���Mt�
��ih@** f�ef �f��f f�Df f��� f�2f f�f� �f��� Hee�
Hb�b2 f�SD f�fH f�D. f��S f�2e f�2H �f��. Hee�
b2�bD f��D �f�2H f�e� �f��2 f��H �f�2. �f�f� Hee�

54@** f�ff �f�f� f�f2 �f�f2 f�f� �f�f� �f�f2 ��HS
�i_��4 f��� f�f� f��f f�2� f�f� f�f� f��b D22H
w@h}i f�2. �f��� f��H �f�fb f��S f�f� �f�2H 2f2.

�Lh|� f�2. �f��f f��. �f��H f��� f�fS �f��D S.H�
�i?|hi f��� f�f� f��2 f�2b f�fb �f�fD f�2D �2HD
5L�|� f�f� �f�ff f�f� �f�ff f�ff f�f� �f�f2 �.�

O�}� i T� f��H �f�fH f�2D �f��� f��� f�fb �f��� e22f
wL� i T� f�22 �f�f2 f�2D f�2e f�fH �f�fS f�2� e22�

O�}� |iU�� f�2e �f��� f��D �f��� f��b �f�fH �f�22 eDeS
wL� |iU�� f��S f�f� f��D f�22 f�f� f��� f��� �HbD

Oi T�O|iU� f��f �f��f f�2f �f�2H f�fb �f�f� �f��e 2DfD
Oi T�w|iU� f�fH f�f� f�fD f��S f�f2 f��2 f�f� �.�D
wi T�O|iU� f��e �f�f� f��D f��H f��f �f�fD f��2 2fe�
wi T�w|iU� f�fH �f�f2 f��f f�fS �f�f2 �f�f� f�fb 2�Hf
Qrwh= Hwrw @ wrwdo hpsor|phqw/ Hehw @ hpsor|phqw ehwzhhq/ Hzlw @ hpsor|phqw

zlwklq/ Zwrw @ wrwdo zdjh/ Zehw @ zdjh ehwzhhq/ Zzlw @ zdjh zlwklq/

Zfrp @ zdjh frpsrvlwlrq1 Vhh wkh dsshqgl{ iru ghwdlov rq wkh ghfrpsrvlwlrqv1

�H



A@M*i .G ,4T*L)4i?| @?_ �@}i _iUL4TLt�|�L?t M) tiU|Lh

5@4T*i .|J| .Ke| .��| `|J| `Ke| `��| `SJ6 ���Mt�
6LL_ f�fe �f�f� f�fD �f�f� �f�ff �f�f2 f�f� S2�
Ai |�*it f�f� �f�f2 f�fD �f�fS �f�f� �f�f2 �f�f� �2�H
wi@|�ih f�f2 f�f� f�f� f�fD f�f� f�ff f�fe �SS
L̀L_ f�f� f�ff f�f� f�f2 f�ff f�ff f�f2 2e�

�@Tih f�f� �f�f2 f�f� �f�fe f�f� f�f� �f�fH Def
��* f�f� f�ff f�f� f�f. f�f� f�f� f�f� �2
��i4� f�fH f�f2 f�fS f�2D f��. �f�fe f��2 �HS
+�MMih f�f� �f�ff f�f� �f�fe �f�f� f�f2 �f�fD eD�
�L?�4� 4�?� f�f� f�ff f�f� f�f. f�f� f�f� f�fD SeS
�i|@* 4�?� f�f� f�f� f�f� �f�f� �f�f2 �f�ff �f�ff �2�D
�iU�� 4@U�� f�fe �f�f2 f�fS �f�f2 f�fD f�fe �f��� ��e�
,*iU� 4@U�� f��2 f�f� f��� f��H f�fD �f�fD f��. DbH
Ah@?tTLh| �f�fe �f�fH f�fD �f��e �f�fH f�f2 �f�2H 2bD
�|�ih f�f2 f�ff f�f� f�f2 �f�f� f�f2 f�ff SSb
Qrwh= Hwrw @ wrwdo hpsor|phqw/ Hehw @ hpsor|phqw ehwzhhq/ Hzlw @ hpsor|phqw

zlwklq/ Zwrw @ wrwdo zdjh/ Zehw @ zdjh ehwzhhq/ Zzlw @ zdjh zlwklq/

Zfrp @ zdjh frpsrvlwlrq1 Vhh wkh dsshqgl{ iru ghwdlov rq wkh ghfrpsrvlwlrqv1

�b



A@M*i HG OL�ht @?_ �L�h*) �@}itG L�ih@** @?_ t�M�t@4T*i @�ih@}it

5@4T*i /?
/

�?
�

/? / �? � ���Mt�
��ih@** ����D �f��� �b�S �f�� �.2f�S �SSD�2 DbfH�

�bHb ����2 �f2�b �2�� 2e�e �.�H�. �SSb�H Hee�
�bbf ��f�e �f��� �e�H 2S�. �.fH�� �SD��� Heef
�bb� ��f�� �fe�f �H�� 2b�� �.�e�S �SeH�S Hee�
�bb2 ����b �f��� ef�S �f�H �.2��S �SSH�2 Hee�
�bb� ��f�� �fe�� e��S �2�f �.2e�� �SDD�S He�b
�bbe ����e �f2�H e��H ���e �.�H�H �S.��S Heef
�bbD ��2�e �f2�. eS�f �e�. �.�S�� �Sbf�H Hee�

54@** �2H�2 �ff�� 2b�S 2��� �.eS�D �.e��. .bSb
�i_��4 ��2�� �f��H ���2 2D�� �.D2�. �.2��2 �.2�D
w@h}i �2H�b �fe�� e��� ���b �.���S �SeS�� ��H.b

�Lh|� ����� �f��2 ef�f �f�e �.�e�2 �SS��S e.e�S
�i?|hi ����2 �fe�f �b�� 2b�H �.eH�H �SH2�� bf�e
5L�|� ��D�f �f��b ���b 2D�� �.���D �SSS�H 2S��

, T� ����f �f��. �b�e �f�� �.2��. �SS��. 2bD�H
�L? i T� ��2�� �f2�H �b�b �f�2 �.�S�e �S.f�� 2bDeD

AiU� ��f�2 �f��� ef�f �f�. �.�S�2 �SSf�b 2bD�S
�L |iU� ��2�H �f��e �b�f 2b�e �.2H�f �S.f�H 2bDe.
Qrwh= $q @ qrq0pdqxdo krxuo| zdjh shu zrunhu> kq @ qrq0pdqxdo

dyhudjh qxpehu ri krxuv zrunhg shu hpsor|hh +vhh vhfwlrq 8,1

ef



A@M*i bG #iUL4TLt�|�L?t uLh �L�ht @?_ �L�h*) �@}it

5@4T*i kq

k
zlw kq

k
ehw kq

k
frp $q

$
zlw $q

$
ehw $q

$
frp Q1Rev1

��ih@** f�f2 �f��� f�fe �f�DH f�2f f�De Heef

, T� f�ff �f��� �f��e �f�2b f��S f�fe e22f
�L? i T� f�f2 f�f2 f��b �f�2b f�fe f�Df e22f

AiU� f�fe �f�f. �f��� �f�eH f��H f��S e2�H
�L |iU� �f�f2 �f�fe f��H �f�fb f�f2 f��. e222
Qrwh= �jxuhv uhsruwhg duh zlwklq/ ehwzhhq/ dqg frpsrvlwlrq frpsrqhqwv ri

fkdqjhv lq kq

k
dqg $q

$
+vhh vhfwlrq 8 iru ghwdlov,1

A@M*i �fG OL�ht @?_ �L�h*) �@}it �? �@}i M�** _iUL4TLt�|�L?t

5@4T*i Zzlwzk Zzlwz$ Zehwzk Zehwz$ Zzlwz Zehwz Q1Rev1

��ih@** f��. �f��S �f�f2 f�fb f�f� f�fS H2f2

, T� f��f �f�f. �f�f� f�f. f�f� f�fe e�SH
�L? i T� f�f. �f�fb f�f� f�f2 �f�f2 f�f� ef�e

AiU� f��� �f��e �f�f2 f�f. �f�f� f�fD e�De
�L |iU� f�fe �f�f2 �f�f� f�f� f�f2 f�f� efeH
Qrwh= Zzlwzk @ frqwulexwlrq ri krxuv wr zdjh zlwklq/ Zzlwz$ @ frqwulexwlrq

ri krxuo| zdjh wr zdjh zlwklq/ Zehwzk @ frqwulexwlrq ri krxuv wr zdjh ehwzhhq/

Zzlwz$ @ frqwulexwlrq ri krxuo| zdjhv wr zdjh ehwzhhq1 Zzlwz @ zdjh

zlwklq/ Zehwz @ zdjh ehwzhhq +vhh vhfwlrq 8 iru ghwdlov,1

e�



A@M*i ��G OL�ht @?_ �L�h*) �@}it �? �?�i�}�|i_ _iUL4TLt�|�L?t

5@4T*i Zzlwk Zzlw$ Zehwk Zehw$ Zzlw Zehw Q1Rev1

��ih@** f�D� �f�Df �f�fH f�2H f�f� f�2f H2f2

, T� f��2 �f�2� �f��� f�22 f�fb f��� e�SH
�L? i T� f�2� �f�2. f�f� f�fD �f�fS f�fH ef�e

AiU� f�e� �f�e� �f�fS f�2� �f�f2 f��. e�De
�L |iU� f��2 �f�f. �f�f2 f�fD f�fD f�f� efeH
Qrwh= Zzlwk @ frqwulexwlrq ri krxuv wr zdjh zlwklq/ Zzlw$ @ frqwulexwlrq

ri krxuo| zdjh wr zdjh zlwklq/ Zehwk @ frqwulexwlrq ri krxuv wr zdjh ehwzhhq/

Zzlw$ @ frqwulexwlrq ri krxuo| zdjhv wr zdjh ehwzhhq1 Zzlw @ zdjh

zlwklq/ Zehw @ zdjh ehwzhhq +vhh vhfwlrq 8 iru ghwdlov,1

e2



A@M*i �2G #i|ih4�?@?|t Lu �@}i M�** UL4TL?i?|t

#iT� V@h� {,7 {,7f U�U -(7 -2 ���Mt�
`�Ke| f�S2 f��H �f�2f f��f f�fD .�..

E S�DH� E ��2S� E ����H� E f��H�

`���| �f�fS f�fH f�f. f�fH f�fe .�..
E �2�.S� E 2�f2� E 2�fH� E ���D�

.Ke|� f�Df f�2� �f��b f�2f f�fe .�..
E .�S�� E ��b�� E ���Df� E f�H2�

.��|� �f�fS f�fD f�fH f��� f�f� .�..
E �2�.�� E ��2e� E 2�f�� E ��2S�

`Ke|� f��2 �f�fD �f�f� �f��f f�f2 .�..
E 2�DH� E �f�bb� E �f��D� E �f�SS�

`��|� �f�ff f�f2 �f�f� �f�f� f�f� .�..
E �f���� E ��2D� E �f�Hf� E �f�Hf�

Qrwh= w0vwdwlvwlfv lq sduhqwkhvhv1 Doo vshfl�fdwlrqv lqfoxgh vl}h/

jhrjudsk| dqg lqgxvwu| vhfwru gxpplhv/ dv gh�qhg lq vhfwlrq 61

Ohjhqg= �oV @ jurzwk udwh ri vdohv> �oV[ @ �oV - h{sgxp>

LFL @ Frpsxwhu vkduh ri wrwdo lqyhvwphqw> UGV @ U)G 2 vdohv1

e�



A@M*i ��G #i|ih4�?@?|t Lu �@}i @?_ i4T*L)4i?| UL4TL?i?|t

#iT� V@h� {,7 {,7f U�U -(7 -2 ���Mt�
.Ke| f��. f��. �f��� f��f f�fe .DfH

E .�Hb� E 2�ff� E ���S�� E f�S��

.��| �f�fe f�f� f�f. f�f. f�f� .DfH
E �2��H� E ��f2� E 2��e� E ���f�

`Ke| f��b �f��D �f�fD �f��� f�f2 .�..
E 2�S2� E �f�bH� E �f��D� E �f�S.�

`��| �f�f� f�f. �f�fe �f�fb f�f� .�..
E �f�2D� E ���e� E �f�.b� E �f�.b�

`SJ6 ��eS f�b. �f�Sf f�Hf f�f� .�..
E .�Hf� E 2�eb� E ����S� E f�b.�

Qrwh= w0vwdwlvwlfv lq sduhqwkhvhv1 Doo vshfl�fdwlrqv lqfoxgh vl}h/

jhrjudsk| dqg lqgxvwu| vhfwru gxpplhv/ dv gh�qhg lq vhfwlrq 61

Ohjhqg= �oV @ jurzwk udwh ri vdohv> �oV[ @ �oV - h{sgxp>

LFL @ Frpsxwhu vkduh ri wrwdo lqyhvwphqw> UGV @ U)G 2 vdohv1

ee



A@M*i �eG #i|ih4�?@?|t Lu ��|��? �h4 t!�** �T}h@_�?}

#iT� V@h� {,`?6 {,gt U�U -(7 -2 ���Mt�
{�Kr� f��fb f�ff� f�2�. H��S

E �2�ef.� E ��beb�

E�� f���� f�ff� f�f�f f�2eS ..e2
E �2���D� E ��b.D� E D��eD�

E2� f���2 f�ffe f�f�2 f�2e� .SHe
E ���Hf�� E 2�222� E ��.be�

E�� f���� f�ffe f�f�� f�f�2 f�2D2 .�2�
E ���HSb� E 2�2D2� E D��f�� E e�f�e�

Ee� f�ff� f�f2. f�ff. .b..
E ��.e2� E e�fe.�

ED� f�ffe f�f�2 f�ffS .H.2
E ��b.S� E ��D2e�

ES� f�ffe f�f2b f�f�f f�ffH .eH�
E ��H��� E e�2.e� E ��Seb�

Qrwh= w0vwdwlvwlfv lq sduhqwkhvhv1 Doo vshfl�fdwlrqv lqfoxgh vl}h/ jhrjudsk|/

dqg lqgxvwu| vhfwru gxpplhv/ dv gh�qhg lq vhfwlrq 61 Ghshqghqw

yduldeoh= �zevk @ fkdqjh lq orj uhodwlyh zdjh eloo> �oZqp @ fkdqjh lq

orj uhodwlyh zdjh> �oN\ @ fkdqjh lq orj fdslwdo0rxwsxw udwlr>

LFL @ Frpsxwhu vkduh ri wrwdo lqyhvwphqw> UGV @ U)G 2 vdohv1

eD




