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Devwudfw

Uxelqvwhlq dqg Zrolqvn| +4<<3e, frqvlghu d vlpsoh ghfhqwudol}hg pdunhw lq
zklfk djhqwv hlwkhu phhw udqgrpo| ru fkrrvh wkhlu sduwqhuv yroxqdwdulo| dqg
edujdlq ryhu wkh whupv rq zklfk wkh| duh zloolqj wr wudgh1 Lqwxlwlrq vxjjhvwv
wkdw li wkhuh duh qr wudqvdfwlrq frvwv/ wkh rxwfrph ri wklv pdwfklqj dqg edujdlq0
lqj jdph vkrxog eh wkh xqltxh frpshwlwlyh htxloleulxp1 Wklv grhv qrw kdsshq1
Lq idfw/ Uxelqvwhlq dqg Zrolqvn| vkrz wkdw dq| sulfh fdq eh vxvwdlqhg dv d
vhtxhqwldo htxloleulxp ri wklv jdph1 Lq wklv sdshu/ L frqvlghu Uxelqvwhlq dqg
Zrolqvn|*v prgho dqg vkrz wkdw li wkh frpsoh{lw| frvwv ri lpsohphqwlqj vwudwh0
jlhv hqwhu sod|huv* suhihuhqfhv +oh{lfrjudsklfdoo|,/ wrjhwkhu zlwk wkh vwdqgdug
sd|r� lq wkh jdph/ wkhq wkh rqo| htxloleulxp wkdw vxuylyhv lv wkh xqltxh frp0
shwlwlyh rxwfrph1 Wklv zloo eh grqh erwk iru wkh udqgrp pdwfklqj dqg iru wkh
yroxqwdu| pdwfklqj prghov1 Wkxv wkh sdshu ghprqvwudwhv wkdw frpsoh{lw| frvwv
pljkw kdyh d uroh lq surylglqj d mxvwl�fdwlrq iru wkh frpshwlwlyh rxwfrph1

MHO Fodvvl�fdwlrq= F:5/ F:;/ G8
Nh|zrugv= Edujdlqlqj/ pdwfklqj/ frpsoh{lw|/ dxwrpdwd/ erxqghg udwlrqdo0

lw|/ frpshwlwlyh rxwfrph/ Zdoudvldq htxloleulxp1

�Wklv sdshu zdv zulwwhq dqg uhylvhg zkloh ylvlwlqj Q\X hfrqrplfv ghsduwphqw dqg Frzohv irxq0
gdwlrq \doh xqlyhuvlw|1 L zrxog olnh wr wkdqn erwk lqvwlwxwlrqv iru wkhlu krvslwdolw|1 L zrxog dovr
olnh wr wkdqn wkh vhplqdu sduwlflsdqwv dw Fdowhfk/ Q\X/ Qruwkzhvwhuq/ Shqq Vwdwh dqg Vwdqirug iru
khosixo frpphqwv1



�� W?|hL_�U|�L?

W? @ UL4Ti|�|��i 4@h!i| @}i?|t |@!i Th�Uit T@h@4i|h�U@**)� A��t �t �t�@**) ��t|��i_
M) t@)�?} |�@| @}i?|t @hi �?i}*�}�M*i<� W? @ _)?@4�U }@4i�|�iLhi|�U UL?|i | |��t U@?
Mi tL4i|�4it Mi uLh4@*�3i_ M) @tt�4�?} |�@| |�ihi �t @ UL?|�?��4 Lu @?L?)4L�t
@}i?|t� A�i i^��*�Mh�@ Lu |�iti 4L_i*t U@? Mi t�L�? |L UL�?U�_i ��|� |�i UL4Ti|�|��i
i^��*�Mh�@ Lu |�iti 4L_i*t �?_ih tL4i hi}�*@h�|) UL?_�|�L?t� �? |�i L|�ih �@?_c |�i
i^��*�Mh�@ Lu _)?@4�U }@4it ��|� @ E*@h}i M�|� �?�|i ?�4Mih Lu T*@)iht U@? Mi t�L�?
|L Mi h@_�U@**) _�gihi?| uhL4 |�Lti �? @ 4L_i* ��|� @ UL?|�?��4 Lu T*@)iht� `��*i |��t
T@h@_L 4@) tii4 ?@hhL�c |�i �tt�i �@t MhL@_ iUL?L4�U t�}?��U@?Ui� A�i h@|�L?@*
uLh |�i UL?|�?��4 iUL?L4) �t |�@| �| �t �tiu�* �_i@*�3@|�L? uLh @? iUL?L4) ��|� @
*@h}i M�| �?�|i ?�4Mih Lu @}i?|t� �*i@h*) |��t �_i@*�3@|�L? �t Lu @ *�4�|i_ �@*�i �u
|�i i^��*�Mh�@ Lu �?�|i iUL?L4�it @hi h@_�U@**) _�gihi?| uhL4 |�Lti Lu |�i UL?|�?��4
U@ti� A�i hi@tL? uLh |��t T@h@_L �? _)?@4�U }@4it ��|� @ �?�|i ?�4Mih Lu T*@)iht �t
|�@| T*@)iht U@? U�LLti ��t|Lh)�_iTi?_i?| t|h@|i}�it� A�i TLtt�M�*�|) Lu UL?_�|�L?�?}
Mi�@��L�h L? ��t|Lh�it �?_�Uit _�gihi?| i TiU|@|�L?t uLh u�|�hi T*@) _iTi?_�?} L? |�i
��t|Lh) ThiUi_�?} |�i T*@)� A��t @**L�t L?i |L UL?t|h�U| @ *@h}i ?�4Mih Lu E��t|Lh)�
_iTi?_i?|� i^��*�Mh�@ �? ���U� @ t�?}*i @}i?| �@t @ *@h}i igiU|� A�i Mit| i @4T*i Lu
|��t �t |�i 6L*! A�iLhi4 Lu |�i hiTi@|i_ }@4ic ���U� �L*_t uLh @? @hM�|h@h) ?�4Mih
Lu T*@)iht�� W? |�iti _)?@4�U }@4it @ T*@)ih �@t |L UL?t�_ih |�i TLtt�M*i hi@U|�L?
Lu L|�iht� �t @ hit�*|c |�iti i^��*�Mh�@ ��** _iT@h| uhL4 |�i UL4Ti|�|��i L�|UL4i
i�i? �? @ uh�U|�L?*itt 4@h!i| ��|� @ *@h}i M�| �?�|i ?�4Mih Lu T*@)iht� A��t i�i?
�? i?��hL?4i?|t �? ���U� UL4Ti|�|��i L�|UL4i 4�}�| @TTi@h @t |�i ?@|�h@* L�|UL4i
Ei�}� |�i U@ti Lu L?i ti**ih Lu @? �?_���t�M*i }LL_ ��L u@Uit |�L M�)iht ��L M�_ uLh
|�i �?�|�c L?i U@? t�L� |�@| �? }i?ih@* ?L?�UL4Ti|�|��i L�|UL4it 4�}�| i4ih}i @t
i^��*�Mh�@ �u |�i i?��hL?4i?| �t 4L_i**i_ @t @ _)?@4�U }@4i�

�?i hiti@hU� t|h@|i}) uLh _i@*�?} ��|� |�i *@h}i ?�4Mih Lu i^��*�Mh�@ �? _)?@4�U
}@4it �t |L UL?t�_ih i T*�U�|*) ML�?_t L? ��4@? UL4T�|@|�L?@* @?_ t|Lh@}i @M�*�|�it
EML�?_i_ h@|�L?@*�|)�� 5�U� ML�?_t �4TLti hit|h�U|�L?t L? |�i �@) t|h@|i}�it U@?
_iTi?_ L? ��t|Lh) �? ��@| @TTi@ht |L Mi @ ?@|�h@* �@)� 6Lh i @4T*ic �? hiUi?| )i@ht
4@?) �@�i UL?t�_ihi_ hiTi@|i_ }@4it T*@)i_ M) �?�|i @�|L4@|@� E5ii k@*@� E�bbf�
uLh @ t�h�i)��

W? |��t T@Tihc W �?�it|�}@|i |�i igiU| Lu �?|hL_�U�?} UL4T*i �|) ULt|t �? |�i _)?@4�U
4@|U��?} @?_ M@h}@�?�?} }@4it� W? T@h|�U�*@hc W ��** t�L� |�@| UL4T*i �|) UL?t�_ih@�
|�L?t EtL4i i*i4i?|t Lu �ML�?_i_ h@|�L?@*�|)<� U@? ThL��_i @ }@4i�|�iLhi|�U uL�?_@|�L?

4Zlwk d frqwlqxxp ri sod|huv/ wkh Iron Wkhruhp uhpdlqv ydolg li wkh jdph lv qrq0dqrq|prxv1
Zlwk d �qlwh qxpehu ri sod|huv/ Iron Wkhruhp w|sh uhvxowv fdq vxuylyh hyhq zlwk dqrq|plw|1 Rqh
qhhgv qrlvh +lq vwurqj irup, dqg2ru dqrq|plw| wr holplqdwh klvwru|0ghshqghqw htxloleuld lq uhshdwhg
jdphv zlwk d odujh exw �qlwh qxpehu ri sod|huv +vhh Juhhq +4<;3,/ Vderxuldq +4<;<,/ Ohylqh dqg
Shvhqgruihu +4<<8,/ Jdoh +iruwkfrplqj, dqg Do0Qdmmdu dqg Vpruglqvn| +4<<<,,1
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