
Discussion Papers 
Department of Economics 
University of Copenhagen 

 
 

 

No. 98-22 
 
 

 
An I(2) Cointegration Analysis of  

Small-Country Import Price Determination 
 
 

Hans Christian Kongsted 
 

 
 

 
 
 
 

Studiestræde 6, DK-1455 Copenhagen K., Denmark 
Tel.: +45 35 32 30 82 – Fax: +45 35 32 30 00 

http://www.econ.ku.dk 
 
 

ISSN: 1601-2461 (online) ISSN 0902-6452 (print) 
 
 

http://www.econ.ku.dk/


�? WE2� �L�?|i}h@|�L? �?@*)t�t Lu 54@**��L�?|h)

W4TLh| �h�Ui #i|ih4�?@|�L?

O@?t ��h�t|�@? kL?}t|i_ �

Lqvwlwxwh ri Hfrqrplfv/ Xqlyhuvlw| ri Frshqkdjhq

Vwxglhvwu�gh 9/ GN04788 Frshqkdjhq N/ Ghqpdun

H0pdlo Kdqv1Fkulvwldq1NrqjvwhgChfrq1nx1gn

#iUi4Mih �bbH

Devwudfw

Wklv sdshu ghyhorsv d surfhgxuh iru whvwlqj k|srwkhvhv rq wkh ixoo vhw ri

frlqwhjudwlrq sdudphwhuv ri wkh L+5, prgho1 Wkh sursrvhg whvw lv dssolhg

wr wkh dqdo|vlv ri vpdoo0frxqwu| lpsruw sulfh ghwhuplqdwlrq h{whqglqj wkh

vwdqgdug hpslulfdo iudphzrun wr doorz iru yduldeohv lqwhjudwhg ri rughu

wzr1 Wkh hpslulfdo dqdo|vlv ri Gdqlvk gdwd iru 4<:8 wr 4<<8 |lhogv d ixoo|

vshfl�hg L+5, orqj0uxq vwuxfwxuh lq whupv ri vwdwlrqdu| sulflqj0wr0pdunhw

dqg lqyhqwru| uhodwlrqv/ d qrplqdo vhfrqg0rughu vwrfkdvwlf wuhqg hperglhg

lq htxdo sursruwlrqv lq grphvwlf dqg iruhljq sulfh ohyhov/ dqg d uhdo �uvw0

rughu wuhqg gulylqj wkh uhodwlyh sulfhv dqg wkh uhdo lqwhuhvw udwh1

ki) �Lh_tG �h�U�?}�|L��@h!i|c wL?}�+�? �h�Ui Ahi?_tc �L�?|i}h@|�L?c 5iUL?_�

�h_ih �L?�5|@|�L?@h�|)

a,w �*@tt��U@|�L?G 6efc ��2c �D�c �D2

'LVFXVVLRQ 3DSHU �����

,QVWLWXWH RI (FRQRPLFV� 8QLYHUVLW\ RI &RSHQKDJHQ� ,661 1R� ���������

�Skrqh .78 6865 63:9/ id{ .78 6865 63971 L wkdqn vhplqdu sduwlflsdqwv dw Frshqkdjhq/

Ddukxv/ Urwwhugdp/ dqg Dpvwhugdp iru ydoxdeoh frpphqwv/ dqg Dqghuv Udkehn dqg Shwhu U1

Kdqvhq iru xvhixo glvfxvvlrq1 Wkdqnv dovr wr Gdq Nqxgvhq dqg Fodud M�ujhqvhq iru dffhvv wr

gdwd dqg frpsxwhu surjudpv1 Ilqdqfldo vxssruw iurp Fduovehujirqghw/ wkh Gdqlvk0Dphulfdq

Ixoeuljkw Frpplvlrq dqg wkh Gdqlvk Vrfldo Vflhqfhv Uhvhdufk Frxqflo iru ydulrxv sduwv ri wklv

surmhfw lv judwhixoo| dfnqrzohgjhg1

�



� W?|hL_�U|�L?

A��t T@Tih t�}}it|t @ ThLUi_�hi uLh |it|�?} Uih|@�? �)TL|�itit L? |�i u�** ti| Lu

UL�?|i}h@|�L? T@h@4i|iht Lu |�i WE2� 4L_i*� A�i �)TL|�it�t �?�it|�}@|i_ �t |�@|

@ UL44L? tiUL?_�Lh_ih t|LU�@t|�U |hi?_ *L@_t �?|L @ ti| Lu �@h�@M*it �? !?L�?

ThLTLh|�L?t� A��t �t Lu �?|ihit| |L 4Lt| @?@*)tit Lu ?L4�?@* �@h�@M*it ���U� @hi

Lu|i? uL�?_ |L Mi WE2� @?_ uLh ���U� |�ihi i �t| |�iLhi|�U@* Thi_�U|�L?t UL?Uih?�?}c

i�}�c *L?}�h�? ThLTLh|�L?@*�|) Lu 4L?i) @?_ Th�Uit� W? |�i UL?|i | Lu �4TLh| Th�Ui

_i|ih4�?@|�L?c @ 4L_i* tTiU��U@|�L? �t �?�it|�}@|i_ �? ���U� @ ?L4�?@* tiUL?_�

Lh_ih t|LU�@t|�U |hi?_ @giU|t _L4it|�U @?_ uLhi�}? Th�Ui �@h�@M*it ��|� i^�@*

*L@_�?}t tL |�@| @** UL�?|i}h@|�?} hi*@|�L?t Lu |�i WE2� 4L_i* U@? Mi i Thitti_ �?

|ih4t Lu hi*@|��i Th�Uit�

W? |�i *�|ih@|�hi L? �4TLh| Th�Ui _i|ih4�?@|�L? �| �@t MiUL4i @ t|)*�3i_

u@U| |�@| _L4it|�U �@h�@M*it UL?|h�M�|i t�}?��U@?|*) |L �4TLh| Th�U�?} �? *@h}i

iUL?L4�itc i�i? �? |�i *L?}ih h�?c ��|� |�i �4TLh| Th�Ui t�L��?} ��}�*) Tih�

t�t|i?| �@h�@|�L?t hi*@|��i |L uLhi�}? Th�Uit @?_ ULt|t� A��t �t |�i T�i?L4i?L?

?@4i_ Th�U�?}�|L�4@h!i| M) kh�}4@? E�bH.�� W| �@t Mii? _LU�4i?|i_ uLh *@h}i

iUL?L4�itc �? T@h|�U�*@h |�i N�5�c M) @ ?�4Mih Lu i4T�h�U@* t|�_�it� 6Lh �?�

t|@?Uic OLLTih @?_ �@?? E�bHb� uL�?_ |�@| �4ih�U@? ThL_�Uih Th�Uit i?|ih

��|� @ �i�}�| Lu ��b �? |�i i^�@|�L? |�@| _itUh�Mit |�i Th�Ui Lu �4TLh|i_ 4@?�

�u@U|�hit L�ih |�i Tih�L_ uhL4 �b.� |L �bHH� A�i �4TLh|t uhL4 a@T@? t�L� @

t*�}�|*) *L�ih ULi�U�i?| Lu ���� 5ii �i?L? E�bbD@� uLh @ t�h�i) Lu |�i i4T�h�U@*

*�|ih@|�hi�

�Lhi t�hTh�t�?} uhL4 @ |�iLhi|�U@* TL�?| Lu ��i� @hi hiUi?| �?_�?}t Lu *L?}�

h�? Th�U�?}�|L�4@h!i| igiU|t @*tL �? |�i U@ti Lu t4@** iUL?L4�itc i�}�c �Lh�@)c

#i?4@h!c @?_ ��t|h@*�@� A��t @TTi@ht @| L__t ��|� u�?_@4i?|@* |�iLhi|�U@*

ThLTLt�|�L?tc �?U*�_�?} |�i t4@** LTi? iUL?L4) @tt�4T|�L?� �@�} @?_ �)4Li?

E�bbS� uL�?_ |�@| @ _L4it|�U Th�Ui 4i@t�hi i?|iht ��|� @ �i�}�| Lu ��. �?|L

|�i *L?}�h�? _i|ih4�?@|�L? Lu �Lh�i}�@? �4TLh| Th�Uit� W? |�i #@?�t� U@tic

ai?ti? @?_ k?�_ti? E�bb2� it|@M*�t�i_ @ t�}?��U@?| hL*i uLh _L4it|�U ULt|t �?

@? �4TLh| Th�U�?} hi*@|�L?c @*|�L�}� |�i �i�}�| UL�*_ ?L| Mi ThiU�ti*) it|�4@|i_�

�i?L? E�bbDM� _i|ih4�?i_ @ ULi�U�i?| Lu ��e uLh _L4it|�U Th�Uit �? |�i U@ti Lu

4@?�u@U|�hi_ �4TLh|t |L ��t|h@*�@�

�L_ih? |�4i�tih�it |iU�?�^�it @hi �ti_ �? 4�U� Lu |��t *�|ih@|�hi |L _i@* ��|�

�tt�it *�!i ?L?�t|@|�L?@h�|) Lu |�i �@h�@M*it @?_ |�i _�t|�?U|�L? Mi|�ii? t�Lh|�|ih4

@_��t|4i?| @?_ *L?}�h�? i^��*�Mh�@� A�i Thiti?| T@Tih �tit @? i |i?_i_ @TThL@U�

|�@| @**L�t uLh �@h�@M*it Mi�?} �?|i}h@|i_ Lu Lh_ih |�L� ,4T�h�U@**)c |��t �t �? *�?i

��|� hiUi?| �?_�?}t �? L|�ih @hi@tc i�}�c a�ti*��t E�bbD� @?_ �@?ih�iic �LU!ihi**c

@?_ +�tti** E�bbH�c |�@| ?L4�?@* �@h�@M*it @hi Mi||ih _itUh�Mi_ @t Mi�?} WE2� |�@?

2



�ht|�Lh_ih ?L?�t|@|�L?@h)� W| ��** @*tL Mi @h}�i_ |�@| |��t i |i?t�L? U@? T@h|*)

hiUL?U�*i |�i �?_�?}t Lu Th�U�?}�|L�4@h!i| �? t4@** iUL?L4�it ��|� |h@_�|�L?@*

ThLTLt�|�L?t �? �?|ih?@|�L?@* iUL?L4�Ut�

A�i L�|*�?i Lu |�i T@Tih �t @t uL**L�tG 5iU|�L? 2 hi��i�t |�i 4@�? |�iLhi|�U@*

�_i@t �? |�i *�|ih@|�hi L? 4L_i*t Lu *L?}�h�? �4TLh| Th�U�?} @?_ i @4�?it |�L

@*|ih?@|��i �?|ihThi|@|�L?t �? @ UL�?|i}h@|�L? ti|�T� A�i iUL?L4i|h�Ut Lu it|�4@�

|�L? @?_ �)TL|�it�t |it|�?} �? WE2� t)t|i4t �@�i Mii? _i�i*LTi_ L?*) hiUi?|*)

@?_ @ Mh�iu @UUL�?| �t |�ihiuLhi ThL��_i_ �? tiU|�L? � ���U� it|@M*�t�it |�i 4L_i*

@?_ |�i ?L|@|�L?c hi��i�t tL4i hiUi?|*) _i�i*LTi_ |LL*t @?_ _ih��it @ |it| Lu

Uih|@�? �)TL|�itit L? |�i UL�?|i}h@|�L? T@h@4i|iht� A�i i4T�h�U@* �?_�?}t uLh

|�i @?@*)t�t Lu #@?�t� �4TLh| Th�Uit @hi hiTLh|i_ �? tiU|�L? e� 5iU|�L? D Lgiht

tL4i UL?U*�t�L?t�

2 W4TLh| �h�U�?} �? |�i wL?} +�?

A��t tiU|�L? �ht| L�|*�?it @ |�iLh) Lu �4TLh| Th�Ui _i|ih4�?@|�L? ��|� Th�Ui ti||�?}

�h4t� A�i M@t�U tL�U@**i_ Th�U�?}�|L�4@h!i| hi*@|�L? �t |�i? @�}4i?|i_ |L @**L�

uLh _i4@?_ igiU|tc �?�@|�L? ULt|tc @?_ �?�i?|Lh) ULt|t� A�i t|@?_@h_ |�4i�tih�it

�?|ihThi|@|�L? Lu |��t 4L_i* �? |ih4t Lu �ht|�Lh_ih ?L?�t|@|�L?@h) �@h�@M*it �t

_�tU�tti_ @?_ @? @*|ih?@|��i �?|ihThi|@|�L? �t t�}}it|i_ �? @?|�U�T@|�L? Lu |�i

i4T�h�U@* hit�*|t uLh |�i #@?�t� U@ti�

2�� � A�iLhi|�U@* 6h@4i�Lh!

� ThL|L|)T�U@* 4L_i* Lu �4TLh| Th�Uit �t _ih��i_ M) �@�} @?_ �)4Li? E�bbS�c

M@ti_ L? |�i �Lh! Lu kh�}4@? E�bH.� @?_ OLLTih @?_ �@?? E�bHb�c tii @*tL

�i?L? E�bbDM� uLh @ t�4�*@h @TThL@U�� A�i Th�Ui Lu �4TLh|t |L |�i _L4it|�U

4@h!i| �? Tih�L_ |c R6|c
� �t hi*@|i_ |L Ss|c |�i _L4it|�U U�hhi?U) �@*�i Lu uLhi�}?

i TLh|iht< 4@h}�?@* ULt|tc @?_ |L RK|c |�i ULhhitTL?_�?} _L4it|�U Th�Ui �?_i c

@UULh_�?} |L

R6| ' E� � w�Ss| n wRK|c f � w � �� E��

A�i uLhi�}? ThL_�Uih �t @ Th�Ui�ti||ih ��L _i|ih4�?it |�i Th�Ui uLh |�i _L4it|�U

4@h!i| @t @ 4@h!�T L�ih 4@h}�?@* ULt|t� A�i _L4it|�U Th�Uic RK|c �t Thiti?| �ihi

_�i |L |�i @tt�4T|�L? |�@| |�i LT|�4@* 4@h!�T _iTi?_t TLt�|��i*) L? |�i h@|�L

Lu |�i Th�Ui Lu _L4it|�U@**) ThL_�Ui_ t�Mt|�|�|it |L uLhi�}? ThL_�U|�L? ULt|t�

4Orzhufdvh ghqrwhv orj0wudqviruphg yduldeohv1

�



+i*@|�L? E�� �t |ih4i_ |�i Th�U�?}�|L�4@h!i| hi*@|�L?� 6Lh4@**)c �| �t _ih��i_

@t @ hi*@|�L? uLh }LL_t i TLh|i_ uhL4 @ hiThiti?|@|��i ThL_�Uih �? L?i uLhi�}?

UL�?|h) |L |�i T@h|�U�*@h 4@h!i| �? ^�it|�L?� W? Th@U|�Uic R6| �t |@!i? |L Mi @?

�?_i @}}hi}@|�?} |�i Th�Uit Lu �4TLh|t uhL4 @** Lh�}�?t� �LhiL�ihc 4@?) t|�_�it

�ti |�i uLhi�}? i TLh| Th�Ui |L @** _it|�?@|�L?tc Rs|c @t @ ThL ) uLh |�i 4@h}�?@* ULt|

�@h�@M*i ���U� �t ?L| i@t�*) LMtih�@M*i�2 A�i hi*@|��i Th�Uic R6|�Rs|c |�i? hi�iU|t

|�i i |i?| |L ���U� |��t T@h|�U�*@h 4@h!i| �t Mi�?} _�tUh�4�?@|i_ UL4T@hi_ |L

|�i @�ih@}i _it|�?@|�L?c �? @__�|�L? |L �t�@* u@U|Lht t�U� @t |h@?tTLh|@|�L? ULt|tc

�?t�h@?Uic @?_ |@h�gt�

�@�} @?_ �)4Li? E�bbS� @h}�i |�@| u�h|�ih �@h�@M*it ���U� ThL��_i �?uLh�

4@|�L? |L uLhi�}? ThL_�Uiht L? _L4it|�U _i4@?_ UL?_�|�L?t TL|i?|�@**) @giU|

|�i Th�U�?} _iU�t�L?� A�i Th�U�?}�|L�4@h!i| hi*@|�L? �t @�}4i?|i_ M) @ �iU|Lh Lu

@__�|�L?@* �@h�@M*itc 5|c

R6| ' E� � w�Rs| n wRK| n w�5|� E2�

,@t�*) LMtih�@M*i U)U*�U@* �@h�@M*it t�U� @t |�i h@|i Lu �?i4T*L)4i?| @?_ |�i

h@|i Lu �?�@|�L?c {R|c
� UL�*_ Thit�4@M*) Mi �?U*�_i_ �? 5|� OL�i�ihc �@�} @?_

�)4Li? ?L|i |�@| i�i? �u 5| �t �?uLh4@|��i @ML�| |�i U)U*�U@* t|@?Ui Lu |�i _L�

4it|�U iUL?L4)c |�i igiU| Lu U�@?}�?} _i4@?_ UL?_�|�L?t L? |�i Th�U�?} _iU�t�L?

�t |�iLhi|�U@**) @4M�}�L�t�

� tTiU��U h@|�L?@*i uLh |�i �ht|�_�gihi?Ui Lu Th�Uit |L @TTi@h �? Th�U�?} hi*@�

|�L?t �t ThL��_i_ M) |�iLh�it hi*@|�?} |�i 4@h!�T L�ih ULt|t |L |�i h@|i Lu �?�@|�L?�

+�tti**c ,�@?tc @?_ �hit|L? E�bb.� UL?t�_ih @ 4L_i* �? ���U� Th�Ui�ti||�?} �h4t

@hi �4TihuiU|*) �?uLh4i_ @?_ u@Ui @ UL4T@h@|��i*) *@h}i *Ltt �u Th�Uit @hi ti| |LL

��}�c i�}�c _�i |L @ !�?!i_ _i4@?_ U�h�i� W? |�@| U@tic �h4t ��** @U| U@�|�L�t*)

@?_ U�LLti hi*@|��i*) *L� 4@h!�Tt� �tt�4�?} |�@| �?Uih|@�?|) @ML�| Th�Uit �t

�?Uhi@t�?} ��|� �?�@|�L?c @ *L�ih 4@h!�T �t |�i? @ttLU�@|i_ ��|� @ ��}�ih h@|i Lu

�?�@|�L?� �@?ih�iic �LU!ihi**c @?_ +�tti** E�bbH� �?_ i4T�h�U@* i��_i?Ui Lu @?

�?�@|�L? ULt| �? |�i�h @?@*)t�t Lu _L4it|�U Th�Uitc �4TLh| Th�Uitc @?_ �?�| *@ML�h

ULt|t �? ��t|h@*�@�

W? @ uLhi�}? |h@_i UL?|i | �| �t ?L|i_ |�@| |�i 4@h!�Tt Lu _L4it|�U @t �i**

@t uLhi�}? ThL_�Uiht UL�*_ Mi ?i}@|��i*) @giU|i_ M) �?�@|�L?� A�i hi*@|��i Th�Uic

RK| � Rs|c U�@?}it ��|� �?�@|�L? L?*) |L |�i i |i?| |�@| uLhi�}? @?_ _L4it|�U

�h4t hi@U| _�gihi?|*)c i�}�c �u uLhi�}? �h4t TihUi��i _i4@?_ |L Mi 4Lhi i*@t|�U

��|� Th�Ui �?Uhi@tit |�@? _L4it|�U �h4t _L� W? |�@| U@tic |�i �?�@|�L? ULt| �L�*_

5Vhh Phqrq +4<<8e, iru d fulwlfdo glvfxvvlrq1
6Qdxj dqg Q|prhq +4<<9, xvh wkh frqvxphu sulfh lq�dwlrq1 Vhh ehorz iru d gl�huhqw fkrlfh

pruh gluhfwo| uhodwhg wr wkh lpsruw sulflqj lqirupdwlrq vhw1

e



U@�ti |�i hi*@|��i Th�Ui Lu uLhi�}? }LL_t |L _iUhi@ti ��|� @ ��}�ih h@|i Lu �?�@|�L?�

A�i hL*i Lu �4TLh| _�t|h�M�|Lht 4@) hi^��hi tiT@h@|i @||i?|�L?� #�)ih @?_

w@4 E�bbe� @?_ #�)ihc ki?|c @?_ �i@ti E�bbe� �?_ |�i _�t|�?U|�L? Mi|�ii? |�i

Th�Ui Lu �4TLh|t RL�ih |�i _LU!t� @?_ @| |�i hi|@�* *i�i* �4TLh|@?| �? |�i U@ti Lu

��t|h@*�@� W? |�i Thiti?| _@|@ ti| �4TLh| Th�Uit @hi 4i@t�hi_ @t �4TLh|iht< t@*it

Th�Uit |�@| UL�*_ Mi _�hiU|*) @giU|i_ M) _L4it|�U u@U|Lhtc i�}�c �? �@hi�L�t�?}c

hiT@U!@}�?} @?_ |h@?tTLh|@|�L?� �t @ 4@�? _i|ih4�?@?| Lu �?�i?|Lh) ULt|tc |�i

h@|i Lu �?|ihit|c -|c �t �?U*�_i_ �? |�i i4T�h�U@* @?@*)t�t� � hi*@|�L? Lu |�i uLh4

R6| � Rs| ' 4E-| �{R|�c 4 : fc E��

�t i TiU|i_ |L �L*_ uhL4 |��t *�?i Lu @h}�4i?| @?_ ��** Mi _i?L|i_ @? �?�i?|Lh)

hi*@|�L?�

A��t L�|*�?i �@t ti�ih@* �4T*�U@|�L?t uLh |�i i4T�h�U@* @?@*)t�t� 6�ht|c �| t�?}*it

L�| uL�h �@h�@M*itc R6|c Rs|c RK|c @?_ -|c @t @ 4�?�4@* �?uLh4@|�L? ti| uLh |�i

@?@*)t�t Lu �4TLh| Th�Ui _i|ih4�?@|�L?� 5iUL?_c |�i Th�U�?}�|L�4@h!i| hi*@|�L? E2�

@?_ |�i �?�i?|Lh) hi*@|�L? E�� @hi ML|� �L4L}i?iL�t �? Th�Uitc ���U� �L�*_ tii4

@ ?iUitt@h) UL?_�|�L? uLh @?) 4L_i* Lu �4TLh| Th�Uit |L Mi @ �@*�_ U�@h@U|ih�3@|�L?

Lu |�i Mi�@��L�h Lu iUL?L4�U @}i?|t �? |�i *L?} h�?� 6�?@**)c |�i L�|*�?i t�}}it|t

tL4i |�iLhi|�U@* ML�?_t uLh |�i T@h@4i|iht w @?_ 4 ��ihi@t |�i t�}? Lu @?) igiU|

Lu �?�@|�L? i�|�ih @t @ _i4@?_ igiU| Lh @t @? �?�@|�L? ULt| U@??L| Mi _i|ih4�?i_

@ Th�Lh��

2�2 �*|ih?@|��i A�4i�5ih�it W?|ihThi|@|�L?t

A�i �tt�it |L Mi @__hitti_ ?i | hi^��hi @ tTiU��U@|�L? Lu |�i |�4i�tih�it ThLT�

ih|�it Lu |�i �@h�@M*it �?�L*�i_�e A�i �ht| �tt�i �t �L� Th�U�?}�|L�4@h!i| @}hiit

��|� u�?_@4i?|@* ?L|�L?t t�U� @t |�i *@� Lu L?i Th�Uic |�i T�hU�@t�?} TL�ih T@h�

�|)c @?_ |�i t4@** LTi? iUL?L4) @tt�4T|�L?� A�i tiUL?_ @?_ hi*@|i_ ^�it|�L? �t

�u Th�U�?}�|L�4@h!i| LUU�ht @t @ t�Lh|�h�? Lh @ *L?}�h�? T�i?L4i?L?� A�i @h}��

4i?|t Lu �@�} @?_ �)4Li? E�bbS� M@ti_ L? �ht|�Lh_ih ?L?�t|@|�L?@h) Th�Ui �@h��

@M*it ��** Mi L�|*�?i_ @?_ @? @*|ih?@|��i �? |ih4t Lu tiUL?_�Lh_ih ?L?�t|@|�L?@h�|)

�t |�i? t�}}it|i_�

5�TTLti |�@| |�i Th�Uit U@? Mi U�@h@U|ih�3i_ @t WE�� �@h�@M*it� �UULh_�?} |L

�@�} @?_ �)4Li? E�bbS� tL4i M@t�U ThLTLt�|�L?t Lu �?|ih?@|�L?@* iUL?L4�Ut U@?

|�i? Mi hi*@|i_ |L |�i t|@|�L?@h�|) Lu hi*@|��i Th�Uit� � *L?}�h�? �iht�L? Lu |�i *@�

Lu L?i Th�Ui �L*_t �u R6| @?_ Rs| UL�?|i}h@|i uhL4 WE�� |L WEf� ��|� UL�?|i}h@|�?}

7Lq grlqj vr/ wkh uhodwlrqv +5, dqg +6, zloo eh lqwhusuhwhg dv kroglqj h{fhsw iru d vwdwlrqdu|

huuru whup1

D



T@h@4i|iht Lu L?i @?_ 4�?�t L?i� w�!i��tic T�hU�@t�?} TL�ih T@h�|) �t t@�_ |L

�L*_ @t @ *L?}�h�? hi*@|�L? �u RK| @?_ Rs| UL�?|i}h@|i |L WEf�c ��i�c �u |�i hi*@|��i

Th�Ui RK| � Rs| �t t|@|�L?@h)�

OL�i�ihc �u ML|� ThLTLt�|�L?t @hi |L �L*_ t�4�*|@?iL�t*) |�ihi i �t| |�L �?_i�

Ti?_i?| UL�?|i}h@|�?} hi*@|�L?t @4L?} |�i Th�Ui �@h�@M*it� +i*@|��i Th�Uit �L�*_

Mi t|@|�L?@h) @?_ E2� �L�*_ �4T*) Rt�Lh|�h�? Th�U�?}�|L�4@h!i|� Mi�@��L�h� W| �t

?L| U*i@h �L� w �t �_i?|��i_ i4T�h�U@**) �? |��t U@tic t�?Ui @?) *�?i@h UL4M�?@|�L?

Lu |�i |�L hi*@|��i Th�Uit �L�*_ |�i? Mi t|@|�L?@h)�

�*|ih?@|��i*)c �u L?*) L?i UL�?|i}h@|�?} hi*@|�L? i �t|i_ @4L?} |�i Th�Ui �@h��

@M*itc |�i? @| 4Lt| L?i Lu |�i ThLTLt�|�L?t 4@) �L*_� ,�|�ih Lu |�i hi*@|��i Th�Uit

U@? Mi t|@|�L?@h) EM�| ?L| ML|��c Lh ML|� hi*@|��i Th�Uit U@? Mi WE�� @?_ UL�?�

|i}h@|�?} ��|� T@h@4i|iht w @?_ � � w @t �? E2�� A�i *@||ih t�|�@|�L? �t _�MMi_

R*L?}�h�? Th�U�?}�|L�4@h!i|�� �L|i |�@| �? |��t U@ti |�i Th�Ui *i�i*t @?_ |�i

hi*@|��i Th�Uit @hi U�@h@U|ih�3i_ M) |�i t@4i Lh_ih Lu �?|i}h@|�L?c ��i� |�i) @hi

i^�@**) Tiht�t|i?| �? ^�@*�|@|��i |ih4t�

A�i i4T�h�U@* @?@*)t�t Lu #@?�t� _@|@ Mi*L� t�}}it|t |�@| R6|c Rs|c @?_ RK|

@hi �i** _itUh�Mi_ @t WE2� �@h�@M*it� 5�TTLti |�@| Th�Uit @hi �?_ii_ tiUL?_�Lh_ih

?L?�t|@|�L?@h) @?_ @tt�4i |�@| -| �t @| 4Lt| WE��� A��t tUi?@h�L i?UL4T@ttit @

�iht�L? Lu |�i *@� Lu L?i Th�Uic |�i T�hU�@t�?} TL�ih T@h�|) ThLTLt�|�L? @?_ *L?}�

h�? Th�U�?}�|L�4@h!i| Mi�@��L�h ���*i @**L��?} uLh _�gihi?| _i}hiit Lu Tiht�t|i?Ui

Lu |�i Th�Ui *i�i*t @?_ |�i hi*@|��i Th�Uit� A�i M@t�U @tt�4T|�L? ?ii_i_ �t *L?}�

h�? Th�Ui ThLTLh|�L?@*�|)c |�@| |�i t@4i tiUL?_�Lh_ih ?L?�t|@|�L?@h) t|LU�@t|�U

|hi?_ �t i4ML_�i_ �? |�i Th�Ui �@h�@M*it ��|� �_i?|�U@* ULi�U�i?|t�

� t�?}*i UL44L? WE2� |hi?_ |�i? @giU|t |�i �@h�@M*it ��|� *L@_�?}t ThLTLh�

|�L?@* |L |�i �iU|Lh K � E�c�c �c f��� w�?i@h UL4M�?@|�L?t Lu |�i �@h�@M*it _i�?i_

M) �iU|Lht Lh|�L}L?@* |L K i*�4�?@|i |�i |hi?_ @?_ |��t UL�?|i}h@|i uhL4 WE2�

|L WE�� Lh |L t|@|�L?@h�|)� A�iti UL�?|i}h@|�?} hi*@|�L?t ���U� U@? Mi i Thitti_

�? |ih4t Lu |�i hi*@|��i Th�Uit @?_ |�i �?|ihit| h@|ic t@|�tu) |�i �L4L}i?i�|) hi�

^��hi4i?|� `��*i Th�Uit 4@) �? u@U| _��ih}i Tih4@?i?|*)c hi*@|��i Th�Uit @hi *itt

Tiht�t|i?| �? ^�@*�|@|��i |ih4t |�@? |�i t|LU�@t|�U |hi?_ i4ML_�i_ �? |�i Th�Ui

*i�i*t�

A�i |�iLhi|�U@* ThLTLt�|�L?t �L*_ �? |�i �i@! ti?ti Lu Mi�?} @ttLU�@|i_ ��|�

UL�?|i}h@|�L? uhL4 WE2� |L WE��� �h�U�?}�|L�4@h!i| Mi�@��L�h @UULh_�?} |L E2�

UL�*_ Mi @ *L?}�h�? T�i?L4i?L? �4T*)�?} UL�?|i}h@|�L? Mi|�ii? �ht|�Lh_ih ?L?�

t|@|�L?@h) hi*@|��i Th�Uit� A��t tUi?@h�L @*tL *i@�it LTi? |�i TLtt�M�*�|) |�@| |�i

WE�� h@|i Lu �?�@|�L? @?_ |�i �?|ihit| h@|i U@? �@�i *L?}�h�? igiU|t �? _i|ih4�?�?}

Th�Uit @t i4T�@t�3i_ M) �@?ih�ii i|�@*� E�bbH�� A�i t4@** LTi? iUL?L4) @tt�4T�

|�L? |�@| Th�Uit @hi _i|ih4�?i_ L�|t�_i |�i _L4it|�U iUL?L4) |h@?t*@|it �?|L @

^�it|�L? @ML�| |�i Lh�}�?t Lu |�i t|LU�@t|�U |hi?_tc �? T@h|�U�*@h |�i tiUL?_�Lh_ih

S



?L?�t|@|�L?@h) |hi?_ _h���?} |�i Th�Ui *i�i*t�

�** @tt�4T|�L?t �?_ih*)�?} |��t tUi?@h�L @hi i4T�h�U@**) |it|@M*i� A�i uL**L��

�?} tiU|�L? it|@M*�t�it @ ti| Lu iUL?L4i|h�U |LL*t uLh |��t T�hTLti�

� � ALL* k�| uLh |�i ,UL?L4i|h�U �?@*)t�t

A��t tiU|�L? tih�it |L �?|hL_�Ui |�i 4@�? |LL*t @TT*�i_ �? |�i i4T�h�U@* tiU|�L?�

+iUi?| hit�*|t L? |�i WE2� 4L_i*c |�i |�L�t|iT it|�4@|�L? ThLUi_�hic @?_ |�i

@?@*)t�t Lu i L}i?i�|) ��** Mi @_@T|i_ uLh |�i T@h|�U�*@h 4L_i* tTiU��U@|�L? �ti_

�ihi� � t�4T*i ThLUi_�hi �t |�i? it|@M*�t�i_ uLh �?uihi?Ui L? |�i u�** ti| Lu

UL�?|i}h@|�L? T@h@4i|iht Lu |�i WE2� 4L_i*�

��� A�i WE2� �?@*)t�t

�L?t�_ih @ R�_�4i?t�L?@* �iU|Lh |�4i tih�it f| ���U� �t 4L_i**i_ M) @ &|� Lh_ih

�iU|Lh @�|Lhi}hitt�L?c UL?�i?�i?|*) T@h@4i|ih�3i_D uLh |�i WE2� @?@*)t�t @t

{2f| ' �f|3� � K{f|3� n

&32[
�'�

[�{
2f|3�

n >f n >�|n x(| n 0|c | ' �c � � � c A� Ee�

A�i |ih4 0| �t @tt�4i_ |L Mi �_i?|�U@**) @?_ �?_iTi?_i?|*) _�t|h�M�|i_ �Efcl��

A�i �?�|�@* LMtih�@|�L?tc f3&n�c � � � cffc @hi |@!i? |L Mi � i_� A�i 4L_i* �?�

U*�_it UL?t|@?| @?_ *�?i@h _h�u| |ih4t @?_ 4@) @*tL �?U*�_i @ �iU|Lh Lu @__�|�L?@*

_i|ih4�?�t|�U |ih4tc (|c i�}�c ti@tL?@*t Lh �?|ih�i?|�L? _�44�it� 6Lh i@ti Lu ?L�

|@|�L? |�i |ih4t {2f|3�c � ' �c � � � c & � 2c @?_ (| @hi UL**iU|i_ �? @ �iU|Lh L|

��|� T@h@4i|ih [�

5L4i ?L|@|�L? ��** Mi ?ii_i_ �? |�i uL**L��?}� 6Lh @ R� o 4@|h� k Lu h@?!

oc *i| kz _i?L|i @ M@t�t Lu |�i R � ER � o� Lh|�L}L?@* UL4T*i4i?| @?_ _i�?i

7k ' kEk�k�3�� 6Lh |�i 4@|h� 1 Lu _�4i?t�L?t ER� o�� r @?_ h@?! rc r 	 R� oc

_i�?i k� ' 7kz1 @?_ k2 ' kz1z� A�i 4@|h�Uit kc k�c @?_ k2 @hi |��t 4�|�@**)

Lh|�L}L?@*� w�!i��tic uLh q ER� o� @?_ # ER� o � r�c r 	 R� oc _i�?i q� ' 7qz#

@?_ q2 ' qz#z�

A�i WE2� 4L_i* �t @ t�M4L_i* Lu Ee� ��|� |�i T@h@4i|iht hit|h�U|i_ M) |�i

hi_�Ui_ h@?! UL?_�|�L?t

� ' kq � @?_ k�

z
Kqz ' 1#�� ED�

8Vhh Mrkdqvhq +4<<9/ Fkdswhu <, iru lwv uhodwlrq wr wkh ruljlqdo YDU lq ohyhov1

.



A�i _i|ih4�?�t|�U tTiU��U@|�L? �t |�@| t�}}it|i_ M) +@�Mi!c kL?}t|i_ @?_ a�h}i?�

ti? E�bbH�� W| hit|h�U|t |�i T@h@4i|iht Lu |�i UL?t|@?| @?_ *�?i@h _h�u| |ih4t �?

Ee� M)

k�

z
>f ' �1#�f � k�

z
K7qq �

f @?_ >� ' kq �

fc ES�

��ihi #�f @?_ q �

f @hi �iU|Lht Lu _�4i?t�L?t r @?_ o� A�i T@h@4i|ih 7k�>f hi4@�?t

�?hit|h�U|i_�

`�i? |�i hLL|t Lu |�i U�@h@U|ih�t|�U TL*)?L4�@* Lu Ee� U@? Mi @tt�4i_ |L Mi

i�|�ih @| L?i Lh L�|t�_i |�i �?�| U�hU*ic |�i ?iUitt@h) @?_ t��U�i?| UL?_�|�L?t uLh

f| |L Mi WE2� @hi |�@| h@?!E�� ' o 	 Rc h@?!Ek�

z
Kqz� ' r 	 R� oc @?_ |�@| @

u�h|�ih h@?! UL?_�|�L? �L*_t ���U� Thi�i?|t |�i �@h�@M*it uhL4 Mi�?} �?|i}h@|i_

Lu ��}�ih Lh_ihtc tii aL�@?ti? E�bb2�� N?_ih |�iti UL?_�|�L?t @?_ ES�c +@�Mi!

i|� @*� E�bbH� t�L� |�@| |�i �iU|Lh ThLUitt �@t *�?i@h _i|ih4�?�t|�U |hi?_t �? @**

UL4TL?i?|tc �?U*�_�?} |�i UL�?|i}h@|�?} hi*@|�L?t� "�@_h@|�U |hi?_t ELh ��}�ih�

uLh ���U� |�ihi �t �t�@**) ?L i��_i?Ui �? |�i _@|@c @hi @Mti?| M) |�i hit|h�U|�L?t�

`�i? f| �t WE2� |�i *�?i@h UL4M�?@|�L?t _i�?i_ M) qc q�c @?_ q2 T@h|�|�L?

|�i ThLUitt �?|L T@h|t ��|� _�gihi?| UL�?|i}h@|�L? ThLTih|�it� A�i 4@|h� q2 �t

ThLTLh|�L?@* |L |�i *L@_�?}t Lu |�i UL44L? WE2� |hi?_t @?_ |�i R�o�r �@h�@M*it

q�

2f| i4ML_) |�i WE2� UL4TL?i?|t Lu f|� A�i onr *�?i@h UL4M�?@|�L?t Eqc q��
�f|

@hi UL�?|i}h@|�?} �? |�i ti?ti Lu Mi�?} �?|i}h@|i_ Lu @? Lh_ih *itt |�@? |�L� A�i)

U@? Mi _���_i_ �?|L |�i r UL4M�?@|�L?tc q�

�f|c ���U� hi4@�? WE��c @?_ q �f| ���U�

UL�?|i}h@|i |L t|@|�L?@h�|) ��|� |�i �ht|�_�gihi?Ui Lu |�i WE2� UL4TL?i?| �? |�i

o TL*)?L4�@**) UL�?|i}h@|�?} hi*@|�L?tc

7| ' q�f| � Bq �

2
{f|c E.�

��ihi B ' 7k�K 7q2 �t o � ER� o � r�� �L|i |�@| 7| �? }i?ih@* �t t|@|�L?@h) @hL�?_

@ *�?i@h |hi?_�

� Th�Lh�c |�i _�gihi?Uit Mi|�ii? UL4TL?i?|t �? |ih4t Lu Tiht�t|i?Ui @hi _�i

|L |�i Lh_ih Lu |�i�h t|LU�@t|�U |hi?_t h@|�ih |�@? _�gihi?Uit �? |�i _i|ih4�?�t|�U

T@h|� �*i@h*)c |�i *�?i@h |hi?_ 4@) �@�i 3ihL ULi�U�i?|t �? Uih|@�? _�hiU|�L?t� W?

T@h|�U�*@hc tL4i Lu |�i TL*)?L4�@**) UL�?|i}h@|�?} hi*@|�L?t 4@) Mi t|@|�L?@h)

h@|�ih |�@? |hi?_�t|@|�L?@h)� OL�i�ihc ��i|�ih @ |hi?_ �t Thiti?| _Lit ?L| @giU|

|�i @t)4T|L|�U ThLTih|�it Lu |it|t @?_ it|�4@|Lht �? |��t 4L_i*�S

A�i 4@�? 4L_i* ui@|�hit _�tU�tti_ �? tiU|�L? 2 �@�i UL�?|ihT@h|t �? |ih4t Lu

|�i t�M�ThLUittit Lu f| ��|� _�gihi?| UL�?|i}h@|�?} ThLTih|�it� � �ih) t|hL?} _i�

}hii Lu Tiht�t|i?Ui i �t|t �? |�i *i�i* Lu |�i ThLUitt _�i |L |�i WE2� |hi?_� �ih|@�?

9Wklv lv d surshuw| ri dv|pswrwlf vlplodulw|/ vhh Udkehn hw1 do1 +4<<;,1

H



*�?i@h UL4M�?@|�L?t Lu |�i *i�i*t @hi t|�** Tiht�t|i?| M�| WE�� h@|�ih |�@? WE2� @?_

|�ihi �t @ TL|i?|�@* hL*i uLh �ht|�_�gihi?Uit Lu |�i �@h�@M*it �? |�i TL*)?L4�@**)

UL�?|i}h@|�?} hi*@|�L?t�

6Lh it|�4@|�L? Lu |�i WE2� 4L_i* |�i |�L�t|iT @*}Lh�|�4 Lu aL�@?ti? E�bbD�

��** Mi @TT*�i_ @t @_@T|i_ |L |�i @ML�i _i|ih4�?�t|�U |hi?_ tTiU��U@|�L? M) +@��

Mi! i|� @*� E�bbH�� A�i �ht| t|iT *i@�it K @?_ >f �?hit|h�U|i_� ,t|�4@|it Lu

qW ' Eq�c q �

f�
� @?_ k @hi LM|@�?i_ M) @ tL�U@**i_ hi_�Ui_ h@?! hi}hitt�L? Lu {2f|

L? fW

|3� ' Ef �

|3�c |�
� ULhhiU|i_ uLh {f|3�c @ UL?t|@?|c @?_ L|� A��t �t i^���@*i?|

|L |�i t|@?_@h_ WE�� hi_�Ui_ h@?! @?@*)t�t ��|� @ hit|h�U|i_ *�?i@h |ih4c tii aL�

�@?ti? E�bbSc 5iU|�L? S�2�� A��t hi_�Ui_ h@?! hi}hitt�L? @*tL _i�?it @ �ht|�t|iT

h@?! |it| t|@|�t|�U _i?L|i_ 'o�

A�i tiUL?_ t|iT �? |�h? |@!it |�i it|�4@|it Lu qW @?_ k @t }��i?� 5�?Ui @ 4@�?

hit�*| Lu |��t T@Tih UL?Uih?t @ hit|h�U|�L? L? tiUL?_�t|iT T@h@4i|iht 4Lhi _i|@�*t

��** Mi ThL��_i_ L? |��t t|iT� A�i 4L_i* �t _���_i_ �?|L |�L t�M4L_i*t� A�i

T@h|�@* 4L_i* Lu 7k�{2f| UL?_�|�L?@* L? k�

z
{2f| �@t ?L hi_�Ui_ h@?! UL?_�|�L?

@?_ U@? Mi it|�4@|i_ M) �w5� A�i 4@h}�?@* 4L_i* Lu k�

z
{2f| ���U� UL?|@�?t

|�i WE2� hi_�Ui_ h@?! UL?_�|�L?c k�

z
Kqz ' 1#�c �t it|�4@|i_ M) @ hi_�Ui_ h@?!

hi}hitt�L? Lu k�

z
{2f| L? EEq

�

z
{f|3��

�c ��� ULhhiU|i_ uLh qW
�

{fW

|3� @?_ L|� A��t

ThLUi_�hi ThL��_it it|�4@|it Lu #W ' E#�c #�
f
�� @?_ 1 @?_ |�i tiUL?_�t|iT h@?! |it|

t|@|�t|�Uc 'ocr�
. W?uihi?Ui L? o @?_ r U@? Mi M@ti_ L? |�i �L�?| h@?! |it| t|@|�t|�Uc

7ocr ' 'o n'ocrc tii +@�Mi! i|� @*� E�bbH� uLh |�i |it|�?} ThLUi_�hi�

A�i @?@*)t�t Lu �i@! i L}i?i�|) ��|� hitTiU| |L |�i UL�?|i}h@|�L? T@h@4i|iht

Lu |�i WE2� 4L_i*c Eqc q�c B�c �@t Mii? _ih��i_ M) �@h�L*L @?_ +@�Mi! E�bbH�� 6Lh

@ U@ti �? ���U� o : f @?_ r : f |�i R�6 _�4i?t�L?@* t�Mti| Lu �@h�@M*it @�f|

�t t�L�? |L Mi �i@!*) i L}i?L�t uLh |�i UL�?|i}h@|�L? T@h@4i|iht �u @?_ L?*) �u

@�Ekck�c l�� ' fc EH�

��ihi l� ' K7q @?_ 6 � o n r� A�i �ht| T@h|c @�k ' fc �4T*�it |�@| |�i

q�UL�?|i}h@|�?} UL4M�?@|�L?t @?_c �? igiU|c |�i TL*)?L4�@**) UL�?|i}h@|�?} UL4�

M�?@|�L?tc 7|c _L ?L| @TTi@h �? |�i i^�@|�L?t uLh @�{2f|� A�i UL?_�|�L? i?t�hit

@t)4T|L|�U i�U�i?U) Lu |�i �ht|�t|iT it|�4@|i Lu q @*|�L�}� �| �t ?L| t��U�i?|

uLh �i@! i L}i?i�|) �? |�i WE2� U@ti� Wu |�i tiUL?_ T@h| �L*_tc @�k� ' fc |�i? @*tL

|�i q��UL�?|i}h@|�?} UL4M�?@|�L?t ��** Mi @Mti?| uhL4 |�i i^�@|�L?t uLh @�{2f|�

�L?_�|�L?�?} |�i @?@*)t�t L? |�i �@h�@M*i @�f| ��** Mi @t)4T|L|�U@**) i�U�i?| uLh

|�i UL�?|i}h@|�L? T@h@4i|iht @?_ |�i ULhhitTL?_�?} ihhLh |ih4c @�0|c �t �_i?|��i_

@t @ tL�hUi Lu |�i WE2� UL44L? |hi?_t� A�i �?@* T@h|c @�l� ' fc �4T*�it |�@| |�i

:Wkh vhfrqg vwhs lv frpsdudeoh wr wkh L+4, dqdo|vlv ri d prgho zlwk d uhvwulfwhg frqvwdqw

whup/ vhh Mrkdqvhq +4<<9/ Vhfwlrq 915,1

b



q�UL4M�?@|�L?t hi4@�? @Mti?| uhL4 |�i i^�@|�L?t uLh @�{2f| @*tL �? |�i uLh4 Lu

�ht|�_�gihi?Uit�

�@h�L*L @?_ +@�Mi!t t�}}it|�L? �t |L i @4�?i i@U� T@h| tiT@h@|i*) @?_ ti�

^�i?|�@**) M@ti_ L? |�i |�L�t|iT it|�4@|�L? ThLUi_�hi� A�i hit|h�U|�L? |�@|

@�k ' f �t @?@*)3i_ �? |�i �ht| t|iT� W4TLt�?} |�i hit|h�U|�L? |�i t|@|�t|�U@*

@?@*)t�t UL?t�_iht |�i 4L_i* Lu ��f| UL?_�|�L?@* L? @�f|c ��ihi � �t R�6 t�U�

|�@| tTE�c @� ' -R�H �_@T|i_ uLh Ee� � ES� |�i it|�4@|it Lu k @?_ qW t�M�iU| |L

k ' �� @hi LM|@�?i_ M) hi_�Ui_ h@?! hi}hitt�L? Lu ��{2f| L? fW

|3� ULhhiU|i_

uLh {f|3�c @ UL?t|@?|c @?_ L|� N?_ih |�i �)TL|�it�t |�@| @�k ' f |�i *�!i*��

�LL_ h@|�L |it|c '@�c �t @t)4T|L|�U@**) _�t|h�M�|i_ @t �2 ��|� ER�6�o _i}hiit Lu

uhii_L4c tii �@h�L*L @?_ +@�Mi! E�bbH��

A�i tiUL?_ t|iT �tit |�i hit|h�U|i_ it|�4@|i Lu k @?_ |�i ULhhitTL?_�?} qW

uhL4 |�i �ht| t|iT� �hL��_i_ |�@| k ' ��c �|t Lh|�L}L?@* UL4T*i4i?| U@? Mi

hiThiti?|i_ @t

kz ' E 7��zc @� ' E��c @�� Eb�

A�i 4L_i* �t _���_i_ �?|L @ 4L_i* Lu 7k�{2f| UL?_�|�L?@* L? k�

z
{2f|c @?_ @

4@h}�?@* 4L_i* Lu k�

z
{2f|� A�i hit|h�U|�L? @�k� ' f �4T*�it |�@| |�i tiUL?_�

t|iT *L@_�?} 4@|h� c

1 ' k�

z
k� ' E��c @�

�k� '

�
��

�k�

@�k�

�
c E�f�

�@t 3ihLt �? |�i *@t| R�6 hL�t� �_@T|i_ uLh |�i _i|ih4�?�t|�U tTiU��U@|�L? �?

ES�c |�i hit|h�U|i_ it|�4@|i Lu 1 �t LM|@�?i_ uhL4 |�i UL?_�|�L?@* 4L_i* Lu ��

�
{2f|

}��i? @�{2f| M) hi_�Ui_ h@?! hi}hitt�L? Lu ��

�{
2f| L? EEq

�

z
{f|3��

�c ��� ULhhiU|i_

uLh qW
�

{fW

|3�c L|c @?_ @�{2f|� A�i *�!i*��LL_ h@|�L |it|c '@2c @}@�?t| |�i 4L_i*

���U� hi4@�?t �?hit|h�U|i_ �? |�i tiUL?_ t|iT �t @t)4T|L|�U@**) _�t|h�M�|i_ @t

�2 ��|� ER�6�r _i}hiit Lu uhii_L4 �?_ih |�i UL?_�|�L? |�@| @�Ekck�� ' fc tii

�@h�L*L @?_ +@�Mi! E�bbH��

A�i *@t| T@h| Lu EH�c @�l� ' fc �?�L*�it u�h|�ih T@h@4i|iht Lu |�i 4@h}�?@*

4L_i* Lu @�{2f|� W4TLt�?} @�Ekck�� ' fc |�i *�!i*��LL_ h@|�L |it|c '@�c Lu @
�l� ' f

�t UL?t|h�U|i_ �? �@h�L*L @?_ +@�Mi! E�bbH��

;D dqg d qhhg qrw eh ruwkrjrqdo exw fdq eh fkrvhq wklv zd| zlwkrxw orvv ri jhqhudolw|/ vhh

Sduxror dqg Udkehn +4<<;,1 Dvvxph wkhuhiruh dovr wkdw d3
D @ 31

�f



��2 +it|h�U|�L?t L? |�i �L�?|i}h@|�L? �@h@4i|iht

A��t tiU|�L? t�L�t �L� |�i |�L�t|iT @*}Lh�|�4 U@? Mi @_@T|i_ |L @?@*)3�?}

Uih|@�? �)TL|�itit L? |�i UL�?|i}h@|�L? T@h@4i|iht� 5TiU��U@**)c @ �)TL|�it�t �t

UL?t�_ihi_ |�@| @** UL�?|i}h@|�?} hi*@|�L?t Lu |�i WE2� 4L_i* @hi t�M�iU| |L R� ^

*�?i@h hit|h�U|�L?t @t _i�?i_ M) |�i R� ER� ^� 4@|h� Kc

K�Eqc q�� ' fc E���

��|� ^ � onr� A�i |�iLhi|�U@* �?|ihit| �? E��� �t i��_i?| �? ��i� Lu |�i _�tU�tt�L?

Lu Th�U�?} hi*@|�L?t��Tt �? tiU|�L? 2� �LhiL�ihc |�i hit|h�U|�L? �t i^���@*i?| |L

rREK� � rREq2�c E�2�

��ihi q2 �t |�i 4@|h� M) ���U� |�i WE2� UL44L? |hi?_t *L@_ �?|L |�i �@h�@M*it�

A��tc E��� �t |�i �)TL|�it�t |�@| |�i !?L�? 4@|h� K _i�?it E@ t�Mti| Lu� |�i

WE2� *L@_�?}t�

A�i hit|h�U|�L? E��� �@t |�i t@4i t|h�U|�hi @t EH�� A�i �ht| T@h|c K�q ' fc

U@? Mi T@h@4i|ih�3i_ @t

q ' �)c � ' Kzc E���

uLh tL4i ^�o 4@|h� ) Lu uhii*) �@h)�?} T@h@4i|iht� A�i Lh|�L}L?@* UL4T*i4i?|

U@? |�i? Mi UL?t|h�U|i_ @t

qz ' E 7�)zc K� ' E��c K�c E�e�

@?_ uLh |�i tiUL?_�t|iT T@h@4i|ihc #c �| �L*_t |�@|

# ' q�

z
q� ' E��c K�

�q� '

�
��

�q�

K�q�

�
� E�D�

`�|� ML|� T@h|t Lu E��� �4TLti_c # U@? Mi T@h@4i|ih�3i_ @t # ' MV ��|� M '

EU^3oc f�
� @?_ V Mi�?} @ E^� o�� r 4@|h� Lu T@h@4i|iht ���U� �@h) uhii*) �?_ih

|�i �)TL|�it�t�

A�i t|@|�t|�U@* @?@*)t�t Lu E��� �t M@ti_ L? |�i |�L�t|iT ThLUi_�hic |hi@|�?}

|�i hit|h�U|�L?t L? q @?_ q� ti^�i?|�@**) @?_ tiT@h@|i*)� W? |�i �ht| t|iTc |�i

4L_i* �t it|�4@|i_ �ht| �?hit|h�U|i_*) @?_ |�i? t�M�iU| |L |�i hit|h�U|�L? L? q�

A�i U@*U�*@|�L?t @hi i^���@*i?| |L @ t|@?_@h_ WE�� it|�4@|�L?c tii aL�@?ti? E�bbSc

5iU|�L? .�2���� A�i *�!i*��LL_ h@|�L |it| Lu |�i hit|h�U|�L? L? qc _i?L|i_ 'K�c �t

@t)4T|�U@**) _�t|h�M�|i_ @t �2 ��|� ER� ^�o _i}hiit Lu uhii_L4 t�M�iU| |L E����

��



A��t uL**L�t uhL4 +@�Mi! i|� @*� E�bbHc A�iLhi4 e�2��

A�i tiUL?_ t|iT ThLUii_t M) �ht| it|�4@|�?} # �?hit|h�U|i_*) @?_ |�i? �4�

TLt�?} K�q� ' f �? E�D�� �L|� it|�4@|�L?t @hi UL?_�|�L?@* L? |�i �ht|�t|iT hi�

t|h�U|i_ it|�4@|i Lu q @?_ |�i ULhhitTL?_�?} it|�4@|i Lu k� W?|ihit| hi4@�?t �?

|�i i^�@|�L? UL?|@�?�?} |�i WE2� hi_�Ui_ h@?! UL?_�|�L? ���U� �t LM|@�?i_ M)

Thi4�*|�T*)�?} Ee� M) k�

z
� Nt�?} |�i �_i?|�|) UR ' 7qq� n 7qzq

�

z
@?_ �4TLt�?} ED�

@?_ ES� |�i i^�@|�L? hi_�Uit |L

k�

z
{2f| ' �1E#�c #�f�

�
7q �

z
{f|3�

�

�
� k�

z
K7qqW�{fW

|3� n k�

z
[L| n k�

z
0|�

E�S�

A�i tiUL?_�t|iT �?hit|h�U|i_ it|�4@|it @hi LM|@�?i_ uhL4 E�S� M) hi_�Ui_ h@?!

hi}hitt�L? Lu k�

z
{2f| L? EE 7q�

z
{f|3��

�c ��� ULhhiU|i_ uLh qW�{fW

|3� @?_ L|� `�|�

|�i ThL_�U| 4L4i?| 4@|h�Uit _i?L|i_ M) ���uqc �c � ' kzc qzc tii +@�Mi! i|�

@*� E�bbH� uLh |�i�h i @U| _i�?�|�L?tc |��t @4L�?|t |L tL*��?} |�i ER � o n ���

_�4i?t�L?@* i�}i?�@*�i ThLM*i4c

ml�q
z
q
z
uq ��q

z
k
z
uq�

3�

k
z
k
z
uq
�k

z
q
z
uqm ' f E�.�

uLh i�}i?�@*�it � : l� : � � � : lR3o : fc lR3on� ' fc @?_ i�}i?�iU|Lht T W '

E�W�c � � � c �
W

R3on��� A�i �?hit|h�U|i_ it|�4@|it @hi #W ' E#�c #�f�
� ' E�W�c � � � c �

W

r � @?_

q� ' 7qz#�

�i |c |�i hit|h�U|�L? K�q� ' f �t �4TLti_� `�|� # ' MV @?_ |�i _i�?�|�L?

MW '

�
M f

f �

�
E�H�

|�i hit|h�U|i_ i^�@|�L? hi@_t

k�

z
{2f| ' �1EV�c #�

f
�MW

�

�
7q�

z
{f|3�

�

�
� k�

z
K7qqW�{fW

|3� n k�

z
[L| n k�

z
0|�

E�b�

A��t )�i*_t @ hi_�Ui_ h@?! hi}hitt�L? Lu k�

z
{2f| L?M

W�EEq
�

z
{f|3��

�c ��� ULhhiU|i_

uLh qW�{fW

|3� @?_ L|� A�i hit|h�U|i_ it|�4@|it @hi LM|@�?i_ M) tL*��?} |�i E^ �

o n ���_�4i?t�L?@* i�}i?�@*�i ThLM*i4c

mlKM
W��q

z
q
z
uqM

W �MW��q
z
k
zuq
�3�

k
z
k
z
uq
�k

z
q
z
uqM

Wm ' f E2f�

uLh i�}i?�@*�it � : lK� : � � � : lK^3o : fc lK^3on�c @?_ i�}i?�iU|Lht T W '

E�WK�c � � � c �
W

K^3on��� A�i hit|h�U|i_ it|�4@|it @hi EV�c #�f�
� ' E�WK�c � � � c �

W

Kr�c # ' MVc

�2



@?_ q� ' 7qz#�

6�?@**)c }��i? |�i �ht| t|iT it|�4@|it Lu qW @?_ kc |�i *�!i*��LL_ h@|�L |it| Lu

K�q� ' f �t

'K2 ' A

r[
�'�

*?

�
�� lK�

�� l�

�
c E2��

���U� �t @t)4T|L|�U@**) _�t|h�M�|i_ @t �2EER� ^�r� t�M�iU| |L K�Eqc q�� ' f� A��t

uL**L�t M) |�i u@U| |�@| #W �t 4� i_ B@�tt�@?c tii +@�Mi! i|� @*� E�bbHc A�iLhi4

e����

�? L�ih@** |it| Lu E��� �t UL?t|h�U|i_ M) UL?t�_ih�?} @ hi�iU|�L? hi}�L? ���U�

�t |�i �?�L? Lu |�i hi}�L?t uLh |�i �?_���_�@* |it|tc ��i� |�i L�ih@** �)TL|�it�t �t

hi�iU|i_ �u @?) Lu |�i �?_���_�@* |it|t @hi hi�iU|i_� A�i t�3i Lu i@U� �?_���_�@*

|it| U@? Mi U�Lti? @t D*2 �? ���U� U@ti |�i |h�i M�| �?!?L�? t�3i Lu |�i L�ih@**

|it| �t Mi|�ii? D*2 @?_ D�

��� � +it|h�U|i_ V�+

� U@ti Lu tTiU�@* �?|ihit| �t ^ ' o n r ���U� �4T*�it |�@| q2 �t !?L�? �T |L

@ ?Lh4@*�3@|�L?� W|t Th@U|�U@* �4TLh|@?Ui _ih��it uhL4 |�i u@U| |�@| ��i? |�i

4@|h� Lu WE2� *L@_�?}t �t UL4T*i|i*) �_i?|��i_c |�i @?@*)t�t U@? ThLUii_ �t�?}

t|@?_@h_ WE�� 4i|�L_t� �?i i @4T*i �t Lu UL�hti |�i U@ti ��i? |�ihi �t R�o�r '

� UL44L? WE2� |hi?_ @?_ *L?}�h�? Th�Ui ThLTLh|�L?@*�|) �L*_t�

6hL4 |�i ThLTih|�it Lu |�i _�gihi?| UL4TL?i?|t Lu f| �| uL**L�t |�@| |�i ThL�

Uitt Yf| ' Ef �

|qcf
�

|q�c{f
�

|q2�
� �t WE��� A�i TL*)?L4�@**) UL�?|i}h@|�?} hi*@|�L?tc

7|c @hi i4ML_�i_ @t t|@?_@h_ WE�� UL�?|i}h@|�?} �iU|Lhtc

7| ' q �f| � Bq�

2
{f| ' EUoc fc�B� Yf|� E22�

N?_ih |�i �)TL|�it�t |�@| K�Eqc q�� ' fc |�i ThLUittit Yf| @?_ �f| ' Ef �

|�c{f
�

|K�
�

@hi hi*@|i_ M) |�i ?L?�t�?}�*@h |h@?tuLh4@|�L?c

�f| '

�
�

3�� f

f UR3o3r

�
Yf|c E2��

��ihi � ' E)c ���c tii kL?}t|i_ E�bbH� uLh |�i i Thitt�L? uLh ��c @?_ K �t U�Lti?

��



@t @ �@*�_ M@t�t uLh q2� A�i?c @*tL �f| �t WE�� @?_ �|t UL�?|i}h@|�?} hi*@|�L?t @hi

�q '

�
� f

f U

�3C Uo
f

�B�

4
D '

�
)

�B�

�
� E2e�

W?uihi?Ui L? �qc �?U*�_�?} Bc U@? |�ihiuLhi Mi LM|@�?i_ uhL4 |�i WE�� @?@*)t�t Lu

|�i ThLUitt �f|� � �iU|Lh @�|Lhi}hitt�L? uLh �f| tTiU��i_ @t

{ �f| ' �k�q � �f|3� n

&3�[
�'�

�K�{ �f|3� n �>f n �k�q �

f|n
�x(| n �0| E2D�

ULhhitTL?_t |L |�i WE2� 4L_i* �?_ih |�i hit|h�U|�L? E����b �TT*)�?} |�i �?hi�

t|h�U|i_ WE�� hi_�Ui_ h@?! hi}hitt�L? |L |��t 4L_i* �}?Lhit |�i hit|h�U|�L? L? >f

�? ES� @?_ @**L�t @? @__�|�L?@* *@} �? K�{f|� `��*i @?@*)3�?} |�i 4L_i* ��|�L�|

�4TLt�?} |�i hit|h�U|�L?t �t UL?�i?�i?|c �| *i@_t |L @ *Ltt Lu i�U�i?U) @?_ Lu L?i

LMtih�@|�L?�

e A�i ,4T�h�U@* �?@*)t�t

A��t tiU|�L? UL?|@�?t |�i i4T�h�U@* @?@*)t�t�f Lu |�i *L?}�h�? hi*@|�L?t }L�ih?�?}

�4TLh| Th�U�?}� A�i _@|@ �t Thiti?|i_ @?_ @ �iU|Lh @�|Lhi}hitt�L? �t it|@M*�t�i_

@t @? @_i^�@|i hiThiti?|@|�L? Lu |�i _@|@� A�i �tt�i Lu i L}i?i�|) �t �?�it|�}@|i_

@?_ |�i *L?}�h�? Th�Ui ThLTLh|�L?@*�|) �)TL|�it�t �t |it|i_� 5L4i |i?|@|��i i���

_i?Ui �t Lgihi_ L? |�i ?@|�hi Lu |�i TL*)?L4�@**) UL�?|i}h@|�?} hi*@|�L?t @?_ |�i

UL44L? |hi?_t�

e�� A�i #@|@

A�i �@h�@M*it f| ' ER6|c Rs|c RK|c -|�
�c @hi |@!i? uhL4 |�i _@|@M@ti Lu |�i #@?�t�

�i?|h@* �@?! 4@UhL4L_i*c �L?@c tii ��h�t|i?ti? @?_ k?�_ti? E�bb2���� A�i

t@4T*i Tih�L_ �t �ht| ^�@h|ih �b.D |L *@t| ^�@h|ih �bbD *itt �?�|�@* �@*�it�

A�i �4TLh| Th�Ui 4i@t�hic R6|c �t |�i L?i �ti_ �? �L?@c @ MhL@_ �?_i Lu

�4TLh|iht< t@*it Th�Uitc tii |�i _�tU�tt�L? �? tiU|�L? 2��� A�i @u|ih�|@ ?L4�?@*

<Vhh Nrqjvwhg +4<<;, iru dq dffrxqw ri wkh uhodwlrq ehwzhhq wkh L+5, prgho dqg wkh wudqv0

iruphg prgho +58,1
43Wkh dqdo|vlv xvhg Fdwv lq Udwv dqg Fodud M�ujhqvhq*v L+5, surjudpph zlwk wkh dxwkru*v

h{whqvlrqv1
44Vhh wkh Dsshqgl{ iru wkh h{dfw gdwd gh�qlwlrqv1

�e



h@|i Lu �?|ihit|c -|c �t �?U*�_i_ �? Lh_ih |L 4L_i* |�i ULt|t Lu �L*_�?} t|LU!t Lu

�4TLh|t��2 A�i 4i@t�hi Lu _L4it|�U Th�Uitc RK|c �t @ MhL@_�M@ti_ �?_i �?U*�_�?}

i�}� _L4it|�U |h@?tTLh|@|�L? tih��Uit� A��tc �| U@T|�hit |�i Th�Ui Lu UL4Ti|�?}

_L4it|�U }LL_t @t �i** @t i*i4i?|t Lu ULt|t |L �4TLh|iht� A�i uLhi�}? Th�Ui

�@h�@M*ic Rs|c �t @ �i�}�|i_ @�ih@}i Lu |�i Th�Ui Lu i TLh|t uhL4 �. UL�?|h�it �?

#@?�t� U�hhi?U)� 6�?@**)c |�i |ih4(| UL?t�t|t Lu @ t�?}*i �4T�*ti _�44)c (b22|c

���U� �t �?U*�_i_ �? Lh_ih |L ULhhiU| uLh @ U�@?}i �? |�i t|h�U|�hi Lu |@ @|�L? uhL4

i4T*L)ih<t UL?|h�M�|�L?t |L V�A �? |�i tiUL?_ ^�@h|ih Lu �bb2� A�i U�@?}i �@t

Th�4@h�*) @giU|i_ RK|�

6�}�hi � ��}�*�}�|t @ ?�4Mih Lu ui@|�hit Lu |�i #@?�t� U@ti� A�i ?L4�?@*

�@h�@M*itc R6|c Rs|c @?_ RK| @hi U*i@h*) ?L?�t|@|�L?@h)c t�L��?} t�4�*@h |hi?_t �?|�*

|�i 4�_�i�}�|�it� A�i?c R6| @?_ Rs| |i?_ |L t*L� _L�? t�}?��U@?|*) UL4T@hi_ |L

|�i _L4it|�U Th�Ui �?_i � A�i hi*@|��i Th�Uitc R6|�Rs| @?_ R6|�RK|c @*tL @TTi@h

?L?�t|@|�L?@h) M�| ��|� @ _i}hii Lu Tiht�t|i?Ui t�}?��U@?|*) *L�ih |�@? |�i Th�Ui

*i�i*t� A�i @�ih@}i ^�@h|ih�|L�^�@h|ih h@|i Lu �?�@|�L? �? @??�@* |ih4t _i�?i_

@t {R| �
e

�
E{R6| n{Rs| n{RK|� _Lit ?L| @TTi@h t|@|�L?@h) )i| �| tii4t |L �@�i

?L t�}?��U@?| _i|ih4�?�t|�U |hi?_� -| �@t MhL@_*) t�4�*@h ui@|�hit�

e�2 A�i ViU|Lh ��|Lhi}hitt�L?

A�i �?hit|h�U|i_ V�+ ��|� ��i *@}t �t hi*�i_ �TL? @t @ t��U�i?|*) }i?ih@* t|@h|�?}

TL�?| uLh |�i i4T�h�U@* @?@*)t�t� w�!i*��LL_ h@|�L |it|t Lu ti^�i?|�@**) i U*�_�?}

*@}t uhL4 |�i }i?ih@* 4L_i* �?_�U@|i |�@| & ' 2� � ?�4Mih Lu 4�ttTiU��U@|�L?

|it|t ��|� hitTiU| |L tih�@* ULhhi*@|�L?c }i?ih@* �i|ihLt!i_@t|�U�|)c ?L?�?Lh4@*�|)c

@?_ @�|Lhi}hitt��i UL?_�|�L?@* �i|ihLt!i_@t|�U�|) t�L� |�i V�+E2� |L Mi �? @U�

ULh_@?Ui ��|� |�i 4L_i* @tt�4T|�L?t�

,��_i?Ui L? |�i _)?@4�U ThLTih|�it Lu |�i �?hit|h�U|i_ V�+E2� �t ThL��_i_

M) |�i i�}i?�@*�it Lu |�i UL4T@?�L? 4@|h� ���U� @hi

E�be.	 �fe��c �.H�c �Dffc �2HH	 ��SH�c���bec��ffe�� E2S�

A�i hLL|t Lu |�i U�@h@U|ih�t|�U TL*)?L4�@* @hi |�i �?�ihtit Lu |�iti i�}i?�@*�it�

A�i hLL|t hi4@�? L�|t�_i |�i �?�| U�hU*i �? |�i UL4T*i T*@?i M�| |�L Lh Tih�@Tt

|�hii tii4 U*Lti |L L?i� �L hLL|t @TTi@h |L ULhhitTL?_ |L ti@tL?@* �?�| hLL|t�

� uLh4@* |it| L? |�i h@?! �?_�Uitc o @?_ rc @?_ |�i @ttLU�@|i_ ?�4Mih Lu �?�|

hLL|t �t M@ti_ L? |�i �L�?| h@?! t|@|�t|�Uc 7ocr� W| �t hiTLh|i_ �? |@M*i � ��|� |�i

45Vhh Nrqjvwhg +4<<9, iru dq dqdo|vlv wkdw dovr lqfoxghg grphvwlf xqlw oderxu frvwv1

�D



Price Levels

75 78 81 84 87 90 93
-0.50

-0.25

0.00

0.25

0.50

0.75

P_M
P_F
P_B

Relative Prices

75 78 81 84 87 90 93
-0.35

-0.30

-0.25

-0.20

-0.15

-0.10

-0.05

-0.00

0.05

0.10

PM_PF
PM_PB

Average Rate of Inflation

75 78 81 84 87 90 93
-0.10

-0.05

0.00

0.05

0.10

0.15

0.20

After-Tax Rate of Interest

75 78 81 84 87 90 93
0.04

0.05

0.06

0.07

0.08

0.09

0.10

0.11

0.12

0.13

6�}�hi �G A�i #@|@ EwL}@h�|�4t Lu Th�Ui �@h�@M*itc �?�@|�L? �? @??�@* |ih4t� AL

u@U�*�|@|i }h@T��?}c UL?t|@?|t �ihi @__i_ |L |�i *L}@h�|�4t Lu |�i �@h�@M*it��

bD Tih Ui?| ^�@?|�*it Lu |�i @t)4T|L|�U _�t|h�M�|�L?��� � Th�?U�T*i ��** Mi @TT*�i_

|�@| @ 4L_i* �t hi�iU|i_ L?*) �u @** t�M4L_i*t @hi @*tL hi�iU|i_c tii +@�Mi! i|�

@*� E�bbH��

A�i 4L_i*t �@��?} o ' f U@? Mi �h4*) hi�iU|i_� � ?@hhL� ?L?�hi�iU|�L?

LUU�ht uLh |�i U@ti Eoc r� ' E�c 2�� A��t U@ti �L�*_ �4T*) uL�h �?�| hLL|t �?

|�i U�@h@U|ih�t|�U TL*)?L4�@*c L?i TL*)?L4�@**) UL�?|i}h@|�?} hi*@|�L?c @?_ L?i

t|LU�@t|�U WE2� |hi?_� �t |�i ?�4Mih Lu �?�| hLL|t @TTi@ht i Uitt��i �? ��i� Lu

E2S�c |�i U@ti ��** Mi UL?t�_ihi_ @ hi�iU|�L? @*|�L�}� |�i R��@*�i �t t*�}�|*) @ML�i

D Tih Ui?|�

A�i ?i | ?L?�hi�iU|i_ U@ti �t Eoc r� ' E2c �� ���U� @*tL �@t L?i WE2� |hi?_ M�|

@? @__�|�L?@* TL*)?L4�@**) UL�?|i}h@|�?} hi*@|�L?c ULhhitTL?_�?} |L |�hii �?�|

46Wkh whvw uholhv rq dv|pswrwlf glvwulexwlrqv zklfk pd| qrw surylgh yhu| jrrg dssur{lpdwlrqv

wr wkh dfwxdo glvwulexwlrqv iru wkh suhvhqw vdpsoh vl}h1 Lw lv qrwhg wkdw wkh uhsruwhg txdqwlohv

gr qrw wdnh lqwr dffrxqw wkh suhvhqfh ri wkh lqwhuyhqwlrq gxpp|1

�S



A@M*i �G � 6Lh4@* Ait| Lu WE�� @?_ WE2� �L�?|i}h@|�?} +@?!t

o 7ocr 'o

f �e��D 2�H�H �S��b �22�H �f��f

46:13 44613 <515 :816 9519

� �H.�D bS�b D��2 eH�D

;91: 9;15 8615 7515

2 .D�� 2.�S 2e�D

7:19 6717 5818

� ���f �f�e

4<1< 4517

R� o � r e � 2 � f

Qrwh= Lwdolfv duh wkh <8 shu fhqw txdqwlohv iurp Udkehn/ Nrqjvwhg/ dqg M�ujhqvhq

+4<<;, iru Vocr dqg iurp Mrkdqvhq +4<<9/ wdeoh 4817, iru To1

hLL|t �? |�i ThLUitt� W| U*i@h*) U@??L| Mi hi�iU|i_ �@��?} @ R��@*�i �? i Uitt Lu

2f Tih Ui?|� W4TLt�?} |�i h@?! _i�U�i?U) Lu � @?_ k�

z
Kqzc |�i i�}i?�@*�it Lu

|�i UL4T@?�L? 4@|h� @hi

E �c �c �c �D2fc �2.. 	 ���f�c��eD�c��fe.�� E2.�

A�i L|�ih i�}i?�@*�it hi4@�? U*Lti |L |�i�h �@*�it �? |�i �?hit|h�U|i_ U@ti E2S���e

A�i i4T�h�U@* i��_i?Ui Lu @ t�?}*i WE2� |hi?_ �t �?@4M�}�L�t� A�i ?�4Mih

Lu TL*)?L4�@**) UL�?|i}h@|�?} hi*@|�L?t �t 4Lt| *�!i*) |�L �? ��i� Lu |�i t�TTLh|�

�?} i��_i?Ui ThL��_i_ M) |�i i�}i?�@*�it� A�i U@ti Eoc r� ' E2c�� �t |�ihiuLhi

4@�?|@�?i_ �? |�i uL**L��?}�

A�i �@*�_�|) Lu UL?_�|�L?@* @?@*)t�t �t UL?t�_ihi_ ?i |� A@M*i 2 hiTLh|t �@h�L*L

@?_ +@�Mi!<t E�bbH� ti^�i?|�@* |it| Lu �i@! i L}i?i�|) uLh |�i UL�?|i}h@|�L?

T@h@4i|iht� A�i |@M*i U@? Mi �?|ihThi|i_ @t @TT*)�?} @? �?_���_�@* |it| t�3i Lu

��S. Tih Ui?| �? Lh_ih |L *�4�| |�i t�3i Lu |�i L�ih@** |it| |L |�i �t�@* *i�i* Lu D

Tih Ui?|�

A�i |it| hi�iU|t _iU�t��i*) |�@| |�L Lu |�i �@h�@M*itc R6| @?_ RK|c @hi �i@!*)

i L}i?iL�t @*hi@_) uhL4 i @4�?�?} |�i �ht| t�M��)TL|�it�tc e��k ' f ��ihi e�

_i?L|it @ �?�| �iU|Lh ��|� L?i �? |�i �|� TLt�|�L?� +i�iU|�L? LUU�ht i�i? �u |�i

uLU�t �t ?@hhL�i_ @?_ @ *itt UL?tih�@|��i *i�i*c i�}�c Lu D Tih Ui?| �t @TT*�i_ |L

47Wkh idfw wkdw wkh wklug xqlw urrw lv uhodwhg wr dq L+5, wuhqg dqg qrw wr wkh udqn gh0
�flhqf| ri � fdq eh vhhq iurp lpsrvlqj s � u @ 6 lq zklfk fdvh wkh hljhqydoxhv ehfrph
+4>4> 4> =<9<>�=6<;> =5;6	 =553l>�=587,/ l1h1/ d ixuwkhu qhdu0xqlw urrw hphujhv1

�.



A@M*i 2G A�i 5i^�i?|�@* Ait| Lu ì@! , L}i?i�|) uLh Eqc q�c B�
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