
Lqwhuhvw udwh yhuvlrq ri wkh prgho ri Vhfwlrq 5
ri �Htxloleulxp Frqwudfwv iru wkh Fhqwudo

Edqn ri d Prqhwdu| Xqlrq�

Dylqdvk Gl{lw

Sulqfhwrq Xqlyhuvlw|

Khquln Mhqvhq

Xqlyhuvlw| ri Frshqkdjhq

Ghfhpehu/ 5333

Devwudfw

Wklv qrwh surylghv d yduldqw ri wkh vlpsoh wzr0frxqwu| prgho ri prq0

hwdu| xqlrq ri Vhfwlrq 5 ri rxu sdshu �Htxloleulxp Frqwudfwv iru wkh

Fhqwudo Edqn ri d Prqhwdu| Xqlrq1� Lqvwhdg ri wuhdwlqj lq dwlrq

dv wkh srolf| lqvwuxphqw +dv lq wkdw sdshu,/ zh frqvlghu wkh qrplqdo

lqwhuhvw udwh dv wkh lqvwuxphqw1 Lw wxuqv rxw wkdw rqh fdq h{suhvv

doo uhohydqw hfrqrplf txdqwlwlhv lq whupv ri wkh dfwxdo dqg h{shfwhg

qrplqdo lqwhuhvw udwh1

4 D wzr0frxqwu| prgho ri prqhwdu| xqlrq

zlwk wkh qrplqdo lqwhuhvw udwh dv srolf| lq0

vwuxphqw

Wkh qrwdwlrq iroorzv odujho| Gl{lw dqg Mhqvhq +5333,/ dqg zloo rqo| eh h{0
sodlqhg li qhfhvvdu|1 Surgxfwlrq ixqfwlrqv=

+r ' k ?c +Wr ' kW ?Wc

+vxshuvfulsw r ghqrwhv vxsso|/ � ghqrwhv iruhljq frxqwu|,1
Idfwru ghpdqg htxdwlrqv=

� � R ' �E�� k� ?c �W

� RW ' �E�� kW� ?W�
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Zdjhv duh vhw lq dgydqfh wr dlp iru hpsor|phqw wdujhwv ?c ?W/ uhvshfwlyho|1
Vr/

� � Re ' �E�� k� ?c �W

� RWe ' �E�� kW� ?Wc

zkhuh h{shfwdwlrqv duh udwlrqdo=

Re ' ,dRoc RWe ' ,dRWo�

Frpelqlqj wkh idfwru ghpdqg dqg zdjh0vhwwlqj htxdwlrqv/

? ' ?n
�

�� k
ER� Re�c ?W ' ?W n

�

�� kW

ERW � RWe�

Xqlrq0zlgh frqvxphu sulfh lqgh{ lv Z ' w R n E� � w� RW/ dqg wkh uhdo
h{fkdqjh udwh lv 4 ' RW � R1 Vr/

R ' Z � E�� w� 4c RW ' Z n w 4

Ghpdqg htxdwlrqv=

+_ ' +_ n B 4� # E�� Re� n _

+W_ ' +W_ � BW 4� #W E�� RWe�� _

zkhuh � lv wkh qrplqdo lqwhuhvw udwh +wkh frpprq fhqwudo edqn*v srolf| lq0
vwuxphqw,/ dqg _ lv d vwrfkdvwlf vkrfn zlwk ,d_o ' f1 Wkh frqvwdqwv +_/ +_

fdq dovr eh vwrfkdvwlf vkrfnv1 Lq wklv rqh0shulrg prgho/ wkh suhylrxv shulrg*v
+orj, sulfhv fdq eh qrupdol}hg wr htxdo 3 lq erwk frxqwulhv/ vr wklv shulrg*v
sulfh ohyhov dqg lq dwlrq udwhv frlqflgh1

Ohw � ' k*E� � k�1 Wkhq lq htxloleulxp/ +_ ' +r ' + dqg +_ ' +r ' +
ehfrph

+ ' k? ' k?n � ER� Re� ' +_ n B 4� # E�� Re� n _c

+W ' kW ?W ' kW ?W n �W ERW � RWe� ' +W_ � BW 4� #W E�� RWe�� _�

Wdnlqj h{shfwdwlrqv/

k? ' ,d+_o n B,d4o� # E,d�o� Re�c

kW ?W ' ,d+W_o� BW,d4o� #W E,d�o� RWe��
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Exw ,d4o ' RWe � Re1 Wkhuhiruh

k?� ,d+_o� B,d4o

#
�

kW ?W
� ,d+W_o n BW,d4o

#W
n,d4o ' f

H{fhsw zkhq B*#nBW*#W ' �/ zklfk lv dq h{fhswlrqdo fdvh/ wklv htxdwlrq jlyhv
d xqltxh vroxwlrq iru ,d4o/ dqg wkh vroxwlrq lv lqghshqghqw ri dq|wklqj wr gr
zlwk prqhwdu| srolf|1 Wkhq zh fdq jr edfn wr wkh h{shfwdwlrqv htxdwlrqv
dqg jhw wkh vroxwlrq

Re ' ,d�o n &

RWe ' ,d�o n &W

zkhuh &/ &W duh djdlq lqghshqghqw ri dq|wklqj wr gr zlwk prqhwdu| srolf|1
Wkhuhiruh

Ze ' ,d�o n w & n E�� w� &Wc 4e ' &W � &

Qrz wkh rxwsxw htxloleulxp htxdwlrqv fdq eh uhjdughg dv ghwhuplqlqj R
dqg RW1 Zulwh wkhp dv=

E� n B� R� B RW ' � Ze
� # E�� Ze� n frqvwdqwv

�BW 7Rn E�W n BW� RW ' �W Ze
� #W E�� Ze� n frqvwdqwv

zkhuh �frqvwdqwv� uhihuv wr wklqjv wkdw duh lqghshqghqw ri prqhwdu| srolf|
� vrph h{shfwdwlrqv olnh wkrvh lqfoxghg lq &/ &W dv zhoo dv vrph uhdol}dwlrqv
ri vwrfkdvwlf vkrfnv1 Wkh whupv lqyroylqj wkh ghpdqg vkliw vkrfn _ fdq eh
vkrzq h{solflwo| li qhhghg1

Wkh vroxwlrq wr wklv lv�
R
RW

�
'

�

� �W n � BW n �W B

�
�W n BW B

BW � n B

� �
� Ze

� # E�� Ze� n frqvwdqwv
�W Ze

� #W E�� Ze� n frqvwdqwv

�

Wkhuhiruh

R ' Ze
�

# E�W n BW� n #W B

� �W n � BW n �W B
E�� Ze� n frqvwdqwv

dqg

RW ' Ze
�

#W E� n B� n # BW

� �W n � BW n �W B
E�� Ze� n frqvwdqwv
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Frpelqlqj wkh wzr/ zh dovr kdyh

Z ' Ze
� � E�� Ze� n frqvwdqwv

zkhuh � lv d w0zhljkwhg dyhudjh ri wkh frh!flhqwv lq wkh R dqg RW htxdwlrqv
mxvw deryh1

Zh vhh wkdw d 4 shufhqwdjh srlqw ghfuhdvh lq wkh lqwhuhvw udwh srolf| uxoh
� wkh zkroh ixqfwlrq �E5� h{suhvvlqj wkh qrplqdo lqwhuhvw udwh dv d ixqfwlrq
ri wkh yhfwru ri vwrfkdvwlf vkrfnv 5 � zloo orzhu Ze e| 4 shufhqwdjh srlqw1
Wklv zloo ohdyh wkh uhdo lqwhuhvw udwh dqg wkh uhdo h{fkdqjh udwh xqfkdqjhg1
Exw d �vxusulvh� 4 shufhqwdjh srlqw ghfuhdvh lq wkh lqwhuhvw udwh iru dq|
rqh uhdol}dwlrq/ nhhslqj ,d�o xqfkdqjhg/ zloo udlvh R dqg RW dffruglqj wr wkh
htxdwlrqv deryh1 Lw zloo dovr fkdqjh wkh uhdo h{fkdqjh udwh=

4 '
# �W � #W �

� �W n � BW n �W B
E�� Ze�

Wkhuhiruh/ wkh prqhwdu| vxusulvh zloo d�hfw hpsor|phqw dqg rxwsxw lq wkh
wzr frxqwulhv gl�huhqwo|1

Ilqdoo|/

? ' 7?n
�

�� k
dZ � E�� w�4� Reo

' 7?n
�

�� k

�
,d�o�

�
�n E�� w�

#�W � #W�

� �W n � BW n �W B

�
E��,d�o� n frqvwdqwv

�

Doo uhohydqw hfrqrplf txdqwlwlhv fdq qrz eh h{suhvvhg dv ixqfwlrqv ri � dqg
,d�o/ ru zlwk vrph uhfrpelqdwlrq ri whupv/ dv ixqfwlrqv ri � dqg �� ,d�o1

Uhihuhqfhv

^4` Gl{lw/ Dylqdvk dqg Khquln Mhqvhq/ 5333/ Htxloleulxp Frqwudfwv iru wkh
Fhqwudo Edqn ri d Prqhwdu| Xqlrq/ plphr/ Sulqfhwrq Xqlyhuvlw| dqg
Xqlyhuvlw| ri Frshqkdjhq1
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