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Vkruw0whup dxfwlrqv iru dffhvv wr hqwu| whuplqdov ri wkh Eulwlvk jdv0qhwzrun ds0

shdu wr vxffhvvixoo| doorfdwh vfdufh uhvrxufhv dqg fdswxuh vfduflw| uhqw1 Qrz orqj0

whup dxfwlrqv duh ehlqj lqwurgxfhg wr jxlgh ixwxuh fdsdflw| h{sdqvlrq ghflvlrqv1 Lq

rxu prgho wkh iudfwlrq ri uljkwv lvvxhg lq wkh orqj0whup dxfwlrq wxuqv rxw wr eh d

fuxfldo ghvljq sdudphwhu1 Hyhq d ck|srwkhwlfdoo|c rswlpdo sdudphwhu fkrlfh fdq lq

jhqhudo rqo| vdwlvi| rqh ri wkuhh dlpv= Xqeldvhg surylvlrq ri fdsdflw|/ ixoo uhyhodwlrq

ri sulydwh lqirupdwlrq dqg plqlplvdwlrq ri glvwruwlrqv iurp qhwzrun h�hfwv1 Wkh

uhvxowv vxjjhvw wkdw orqj0whup dxfwlrqv iru wudqvplvvlrq fdsdflw| duh qrw qhfhvvdulo|

suhihudeoh wr uhjxodwru| dssuryhg fdsdflw| h{sdqvlrq1
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ì @tt�4i |�@| @ ThLTLh|�L? Lu |h@?t4�tt�L? U@T@U�|) �t |L Mi ��|��i*_ uhL4 |�i *L?}�|ih4

@�U|�L? @?_ @**LU@|i_ �? tTL| 4@h!i|t� A�i �?�|�@* T�hTLti Lu hi|@�?�?} U@T@U�|) h�}�|t uLh

|�i tTL| 4@h!i| �t |�i Uhi@|�L? Lu @ *�^��_ t�Lh|�|ih4 4@h!i| @?_ |L i?t�hi |�@| i?|h@?|t

U@? LM|@�? @UUitt h�}�|t @| |�i 4@h!i| U*i@h�?} Th�Ui� ,?|h) hi^��hit tTL| 4@h!i|t MiU@�ti

ui� i?|h@?|t �L�*_ �@�i u�?_t |L i?_�hi ti�i? )i@ht uhL4 |�i *L?}�|ih4 @�U|�L? �?|�* |�i)

U@? _i*��ih |�i �ht| }@t� �?@*)t�t Lu UL4Ti|�|�L? �? |�i i*iU|h�U�|) �?_�t|h) M) �i�Mih)

d�eo t�L�i_ |�@| i?|h) @?_ |�i |�hi@| Lu i?|h) @hi itti?|�@* |L Thi�i?| ��}� Th�Uit� W?

|�i *L?}�|ih4 @�U|�L? |��t �L�*_ �4T*) |�@| @__�|�L?@* �h4t ��** hi}�t|ih |L T@h|�U�T@|i

�u |�i) @?|�U�T@|i |�@| |�i �@*�i Lu |�i U@T@U�|) UL?|h@U|t |�i) LM|@�? ��** Mi @ML�i |�i

tTL| Th�Ui� W? @ �Lh*_ ��|� TihuiU| �?uLh4@|�L?c ?L �?Uih|@�?|) @?_ ��|�L�| |h@?t@U|�L?

ULt|t |��t ThLUitt �L�*_ 4�|�}@|i 4@h!i| TL�ih @?_ hi_�Ui |�i �?i�U�i?U) Lu |�i @�U|�L?

t�}?@*�

�u}i4 ThLTLti_ |�@| Ah@?tUL ThL��_i t��U�i?| U@T@U�|) t�U� |�@| 2D TihUi?| Lu |L|@*

@UUitt h�}�|t ��** Mi @�U|�L?i_ �? |�i tTL| 4@h!i|�� ì ��** hiuih |L @??�@*c 4L?|�*)

@?_ _@�*) @�U|�L?t @t tTL| 4@h!i|t �? UL?|h@t| |L |�i *L?}�|ih4 @�U|�L? ��|� @ t�}}it|i_

ti�i? )i@h �Lh�3L?� ��h 4L_i* t�L�t |�@| |�i ThLTLh|�L? Lu U@T@U�|) hitih�i_ uLh |�i

tTL|�4@h!i| �@t t�}?��U@?| �4T*�U@|�L?t uLh i�U�i?U)� A�hi@| Lu i?|h) 4�}�| �?Uhi@ti

i�U�i?U)c M�| i?|h@?|t u@Ui |�L LMt|@U*it� 6�ht|c i?|h) �t _��U�*| �u @ ti�i?�)i@h �Lh�3L?

6Orqj whup vljqdov dqg lqfhqwlyhv iru lqyhvwphqw lq wudqvplvvlrq fdsdflw| rq Wudqvfr*v Qdwlrqdo Wudqv0

plvvlrq V|vwhp/ Pdufk 53341

D



�t hi^��hi_ MiuLhi |�i �ht| T@)M@U! L? �?�it|4i?|t U@? Mi i TiU|i_� A��t _��U�*|) ��** Mi

hi�iU|i_ �? ��}� U@T�|@* ULt|t Lh �? _��U�*|) i?t�h�?} |�i }�@h@?|iit hi^��hi_ ��i? t�}?�?}

*L?}�|ih4 UL?|h@U|t� 5iUL?_c i?|h@?|t �@�i *itt �?uLh4@|�L? @ML�| |�i 4@h!i| t�|�@|�L?

|�@? �?U�4Mi?|t� A�i) �@�i *itt �?uLh4@|�L? @ML�| ���U� U@T@U�|) h�}�|t @hi ThL�|@M*i |L

LM|@�? @?_ ���U� @hi ?L|� ,?|h@?|t @hi |�ihiuLhi 4Lhi U@�|�L�t �? T@h|�U�T@|�?} �? *L?}�

|ih4 @�U|�L?t |�@? �?U�4Mi?|t |�@| Mi�@�i UL4Ti|�|��i*)� ì @tt�4i |�ihi �t @ � i_ ULt|
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47Wkh fxuuhqwo| sursrvhg dxfwlrq ghvljq vhwv d uhvhuyh sulfh ri 3=; wlphv orqj whup pdujlqdo frvw f1 Wklv

fuhdwhv dq dgglwlrqdo lqfhqwlyh wr xqghuvwdwh fdsdflw| uhtxluhphqwv1 Li lq *uhdolw|* d vpdoo h{sdqvlrq zrxog

eh uhtxluhg dqg wkhuhiruh wkh pdunhw fohdulqj sulfh lq wkh dxfwlrq zrxog eh f/ wkhq pdunhw sduwlflsdqwv

zlwk pdunhw srzhu zloo uhgxfh wkhlu elgglqj yroxph wr sxvk wkh orqj0whup dxfwlrq sulfh wr 3=;f dqg

uhwdlq sur�wv ri 3=5f zkhq wkh uhdo vfduflw| ydoxh uhdolvhv lq shulrg wkuhh1 Krzhyhu/ wkh fxuuhqw dqdo|vlv

lv uhvwulfwhg wr d vlwxdwlrq zkhuh fdsdflw| h{sdqvlrq rffxuv1
48Zkhq prghoolqj pdunhwv zlwk d krprjhqhrxv jrrg olnh wkh dffhvv uljkwv/ wkh edvlf dssurdfkhv duh

hlwkhu Ehuwudq ru Frxuqrw prghov1 Lq d Ehuwudq prgho �upv duh eholhyhg wr vhw d sulfh iru wkh jrrg wkh|

duh vhoolqj dqg vxevhtxhqwo| fxvwrphuv ex| wkh fkhdshvw jrrg1 H{shulhqfh lq wkh odvw |hduv vkrzhg wkdw

fxvwrphuv duh uhoxfwdqw wr vzlwfk jdv vxssolhuv hyhq lq wkh suhvhqfh ri sulfh gl�huhqfhv1 Wklv revhuydwlrq

grhv qrw vxssruw wkh dssolfdwlrq ri d Ehuwudq prgho1 Dowhuqdwlyho| d Frxuqrw dssurdfk dvvxphv wkdw

sulfh hyroyhv xqwlo vxsso| pdwfkhv ghpdqg1 Li d vfduflw| ri wudqvplvvlrq fdsdflw| h{lvwv wkhq vklsshuv zloo

mrlqwo| lqfuhdvh sulfhv xqwlo ghpdqg iru wudqvplvvlrq kdv uhgxfhg wr wkh dydlodeoh fdsdflw|1 Wkh fkrlfh

yduldeoh ri frpsdqlhv lv wkhuhiruh wkh fdsdflw| |l wr surylgh iru vklsslqj1
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