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Devwudfw

Wkh uroh ri pdvv phgld lq pdnlqj jryhuqphqwv uhvsrqvlyh wr wkh
qhhgv ri flwl}hqv lv d uhodwlyho| qhjohfwhg duhd lq hfrqrplfv1 Zh vnhwfk
d wkhruhwlfdo h{dpsoh zlwk d uroh iru phgld lq hqkdqflqj jryhuqphqw
uhvsrqvlyhqhvv edvhg rq dv|pphwulf lqirupdwlrq ehwzhhq flwl}hqv dqg
jryhuqphqw1 Zh wkhq xvh gdwd iru wkh shulrg 4<8;04<<5 rq wkh h{whqw
wr zklfk Lqgldq vwdwh jryhuqphqwv uhvsrqghg wr irrg vkruwdjhv yld wkh
sxeolf glvwulexwlrq ri irrg/ fruuhodwlqj wkhvh zlwk sur{lhv ri phgld/
srolwlfdo dqg hfrqrplf ghyhorsphqw1 Zh �qg wkdw vwdwhv wkdw duh
pruh uhvsrqvlyh whqg wr dovr eh wkrvh zlwk kljk ohyhov ri qhzvsdshu
flufxodwlrq/ hohfwrudo wxuqrxw dqg olwhudf|1 Lq frqwudvw/ ulfkhu vwdwhv
gr qrw whqg wr eh pruh uhvsrqvlyh wkdq srruhu vwdwhv1

�Zh duh judwhixo wr VWLFHUG iru �qdqfldo vxssruw dqg Judfh Zrqj iru h{fhoohqw
uhvhdufk dvvlvwdqfh1
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4 Lqwurgxfwlrq
Xqghuvwdqglqj wkh phfkdqlvpv e| zklfk flwl}hqv* qhhgv duh uh hfwhg lq sro0
lf| lv d nh| lvvxh lq srolwlfdo hfrqrp|1 Wklv lv sduwlfxoduo| shuwlqhqw iru
srsxodwlrqv wkdw olyh lq sryhuw| dqg ghshqg rq wkh jryhuqphqw wr surwhfw
wkhp iurp vkrfnv1 Lqghhg/ wkh qhhg iru uhvsrqvlyh jryhuqphqw lv d nh| phv0
vdjh ri wkh Zruog Edqn*v odwhvw Zruog Ghyhorsphqw Uhsruw +Zruog Edqn
+5333,, rq sryhuw| uhgxfwlrq1

Rxwvlgh ri wkh zruog ri shuihfwo| ehqhyrohqw jryhuqphqwv d udqjh ri lq0
vwlwxwlrqv � hfrqrplf/ vrfldo/ srolwlfdo � d�hfw wkh lqfhqwlyhv ri jryhuqphqwv
wr uhvsrqg wr flwl}hqv* qhhgv1 Vwdqgdug uhdvrqlqj vxjjhvwv wkdw uhvsrqvlyh0
qhvv zloo w|slfdoo| ghshqg xsrq wkh vl}h ri wkh jurxs wkdw lv d�hfwhg � d
odujh jurxs/ kdylqj juhdwhu srolwlfdo srzhu/ lv pruh olnho| wr jhw wkh jryhuq0
phqw*v dwwhqwlrq1 Krzhyhu/ vwxg|lqj wkh srolwlfdo djhqf| sureohp lq pruh
ghwdlo vxjjhvwv rwkhu idfwruv wkdw duh olnho| wr eh lpsruwdqw iru jryhuqphqw
dfwlylvp1 Iluvw/ yrwhuv kdyh wr sduwlflsdwh lq wkh srolwlfdo surfhvv lq rughu
wr eh fdsdeoh ri sxqlvklqj srruo| shuiruplqj lqfxpehqwv1 Vhfrqg/ yrwhuv
kdyh wr kdyh wkh lqirupdwlrq derxw shuirupdqfh wr dvvhvv wkh txdolw| ri wkhlu
lqfxpehqwv* shuirupdqfh1 Pdvv phgld fdq sod| d fulwlfdo uroh khuh e| lq0
iruplqj yrwhuv derxw wkh dfwlrqv ri lqfxpehqwv zklfk wkh| pljkw rwkhuzlvh
eh xqdzduh ri1

Lq wklv sdshu/ zh od| rxw dq h{dpsoh ri d srolwlfdo djhqf| prgho zlwk d
uroh iru phgld lq hqkdqflqj jryhuqphqw uhvsrqvlyhqhvv1 Zh wkhq xvh gdwd
iru wkh shulrg 4<8;04<<5 rq wkh h{whqw wr zklfk Lqgldq vwdwh jryhuqphqwv
uhvsrqghg wr irrg vkruwdjhv yld wkh sxeolf glvwulexwlrq ri irrg dqg fruuhodwh
wkhvh uhvsrqvlyhqhvv phdvxuhv zlwk ydulrxv vwdwh fkdudfwhulvwlfv1 Zh �qg
wkdw vwdwhv zlwk juhdwhu qhzvsdshu flufxodwlrq/ olwhudf| dqg hohfwrudo wxuqrxw
duh dovr wkrvh wkdw kdyh wkh prvw uhvsrqvlyh jryhuqphqwv1 Lq frqwudvw/ ulfkhu
vwdwhv gr qrw whqg wr eh pruh uhvsrqvlyh wkdq srruhu vwdwhv1

5 D Wkhruhwlfdo H{dpsoh
Zh qrz suhvhqw dq h{dpsoh edvhg rq Ehvoh| dqg Exujhvv +5333, wr looxvwudwh
zkhq wkh jryhuqphqw zloo uhvsrqg wr yxoqhudeoh flwl}hqv li wkh| duh prwl0
ydwhg e| hohfwrudo frqfhuqv1 Wkh prgho zloo xqghuolqh wkh uhdvrqv zk| zh
pljkw h{shfw zhoo ghyhorshg pdvv phgld wr hqkdqfh jryhuqphqw uhvsrqvlyh0
qhvv edvhg rq wkh uroh wkdw lw fdq sod| lq glvvhplqdwlqj lqirupdwlrq derxw
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jryhuqphqw dfwlrqv1
Wkhuh duh irxu jurxsv ri flwl}hqv1 Wzr jurxsv duh lghrorjlfdo dqg vxssruw

wzr lghrorjlfdoo| glvwlqfw sduwlhv odehoohg � dqg �1 Wkh iudfwlrq wkdw vxs0
sruwv � lv �� dqg wkh iudfwlrq wkdw vxssruwv � lv ��1 Wkh lghrorjlfdo flwl}hqv
duh qrw yxoqhudeoh wr vkrfnv zkhuhdv wkh uhpdlqlqj iudfwlrq ������� duh1
Wkhvh yxoqhudeoh flwl}hqv duh lq wxuq glylghg lqwr wzr htxdo0vl}hg jurxsv/
hdfk frpsulvlqj d iudfwlrq Z ri wkh srsxodwlrq1 Khqfh 2Z n �� n �� ' �14

Wkh yxoqhudeoh jurxs pd| eh d�hfwhg e| vkrfnv/ vd| gxh wr zhdwkhu ru glv0
hdvh1 Wkhvh flwl}hqv duh qrw frpplwwhg wr dq| lghrorj| dqg zloo vxssruw wkh
sduw| wkdw kdv wkh ehvw uhsxwdwlrq iru ehlqj uhvsrqvlyh wr wkh vkrfnv wkdw
wkh| h{shulhqfh1 Li wkh jryhuqphqw grhv qrw uhvsrqg wr d vkrfn/ wkhlu sd|r�
lv % 	 f1 Zkloh li wkh jryhuqphqw uhvsrqgv/ wkhlu sd|r� lv }hur1 Hdfk
jurxs h{shulhqfhv d vkrfn zlwk suredelolw| q/ zlwk gudzv ehlqj lqghshqghqw
iru hdfk jurxs1

Srolwlfldqv duh ri wzr w|shv= jrrg dqg edg1 D udqgrpo| vhohfwhg srolwl0
fldq lv jrrg zlwk suredelolw| R1 Wklv w|sh ri srolwlfldq lv dozd|v uhvsrqvlyh
wr flwl}hqv zkr h{shulhqfh vkrfnv1 Lq frqwudvw/ edg srolwlfldqv uhvsrqg rqo|
li lw lv lq wkhlu lqwhuhvw wr gr vr1 Doo w|shv ri srolwlfldqv uhfhlyh d sd|r� ri T
iurp kroglqj r!fh1 Li d vkrfn rffxuv wkh frvw ri uhvsrqglqj wr lw ghshqgv
xsrq wzr wklqjv � wkh vl}h ri wkh d�hfwhg jurxs dqg d frvw ri dfwlrq uh hfw0
lqj wkh gl!fxow| ri ehlqj uhvsrqvlyh1 Zh vkdoo uhihu wr d vkrfn wkdw d�hfwv
rqo| rqh yxoqhudeoh jurxs dv vpdoo dqg d vkrfn wkdw d�hfwv erwk yxoqhudeoh
jurxsv dv odujh1 Li wkh vkrfn lv vpdoo/ wkh frvw ri dfwlqj zloo eh S�Z zkloh
lw frvwv 2S�Z wr uhvsrqg wr d odujh vkrfn/ zkhuh S� 5 iSuc SMj dqg SM : Su1
Wklv frvw fdq eh wkrxjkw dv uhsuhvhqwlqj wkh dprxqw ri h�ruw wkdw wkh lq0
fxpehqw pxvw frpplw wr jdoydql}h sxeolf dfwlrq wr surwhfw wkrvh zkr kdyh
h{shulhqfhg wkh vkrfn1 Ohw 4 eh wkh suredelolw| wkdw wkh frvw vkrfn lv orz
dqg dvvxph wkdw wkh frvw ri ehlqj uhvsrqvlyh lv wkh vdph iru erwk jurxsv1
Zh dvvxph wkdw wkh jryhuqphqw kdv wr uhvsrqg wr erwk ru qhlwkhu jurxs li
wkh odujh vkrfn rffxuv � lw fdqqrw eh vhohfwlyh1 D nh| dvvxpswlrq lv=

Dvvxpswlrq 4= SMZ : T : 2ZSu

Wklv vd|v wkdw d edg srolwlfldq zrxog qhyhu zlvk wr uhvsrqg wr dq| nlqg ri
vkrfn li wkh frvw ri dfwlrq lv SM / hyhq li kh lv surplvhg fhuwdlq uh0hohfwlrq
iurp grlqj vr1 Krzhyhu/ wkh jdlq iurp kroglqj r!fh lv odujhu wkdq wkh frvw

4Lq Ehvoh| dqg Exujhvv +5333, zh vkrz krz wkh dqdo|vlv fdq eh jhqhudol}hg wr wkh fdvh
zkhuh wkhuh duh flwl}hqv zkr duh yxoqhudeoh dqg fduh derxw lghrorj|1
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ri uhvsrqglqj wr d odujh vkrfn li wkh frvw ri dfwlrq lv Su1 Wkxv/ lq sulq0
flsoh/ uh0hohfwlrq lqfhqwlyhv fdq eh dq h�hfwlyh glvflsolqlqj ghylfh wr hqvxuh
uhvsrqvlyhqhvv zkhq wkh frvw lv Su1

Zh dvvxph wkdw doo flwl}hqv revhuyh zkhwkhu d vkrfn kdv rffxuuhg1 Krz0
hyhu/ wkh| pd| qrw revhuyh zkhwkhu wkh jryhuqphqw uhvsrqgv wr lw1 Zh pdnh
wkh uhdvrqdeoh dvvxpswlrq wkdw dq| lqglylgxdo zkr h{shulhqfhv d vkrfn re0
vhuyhv zkhwkhu ru qrw wkh jryhuqphqw uhvsrqgv1 Krzhyhu/ rqo| zlwk dfwlyh
phgld gr wkh| revhuyh zkhwkhu wkh jryhuqphqw uhvsrqghg wr d vkrfn lq wkh
rwkhu jurxs1 Jlyhq wkhlu vkduhg yxoqhudelolw|/ lw lv ydoxdeoh iru d jurxs wkdw
glg qrw h{shulhqfh d vkrfn wr nqrz zkdw kdsshqhg wr wkh rwkhu jurxs1 Wklv
lv ehfdxvh wkhvh jurxsv duh nhhq wr kdyh jrrg srolwlfldqv lq r!fh dqg fdq
xvh wkhlu dfwlrqv wr ohduq derxw wkhlu w|sh1 Ehorz/ zh zloo frqwudvw wkhvh wzr
lqirupdwlrq uhjlphv wr h{dplqh wkh uroh ri wkh phgld lq pdnlqj wklv srvvleoh1

Wkh wlplqj ri wkh prgho lv dv iroorzv1 Zh ehjlq zlwk dq lqfxpehqw lq
r!fh1 Qdwxuh ghwhuplqhv klv w|sh dqg wkh vkrfn wr wkh yxoqhudeoh wkhq
rffxuv dorqj zlwk wkh frvw dfwlrq S�1 Wkh lqfxpehqw wkhq fkrrvhv klv shulrg
rqh dfwlrq/ l1h1 zkhwkhu wr uhvsrqg wr dq| vkrfn1 Dq hohfwlrq wkhq rffxuv
zlwk wkh zlqqlqj fdqglgdwh fkrrvlqj srolf| lq shulrg wzr1 Zh dvvxph wkdw
wkh fdqglgdwhv lq doo hohfwlrqv duh ri lghrorj| � ru � � wkhuh lv rqh ri hdfk
dw hdfk hohfwlrq1 Zh ixuwkhu dvvxph wkdw wkh sduwlhv duh frqwuroohg e| wkh
lghrorjlfdo yrwhuv dqg prqrsrol}h wkh fdqglgdwh hqwu| surfhvv/ vhohfwlqj rqo|
lghrorjlfdo fdqglgdwhv iru r!fh1 Wkh sduw| uh0vhohfwv wkh lqfxpehqw rqo|
li kh kdv ehhq uhvsrqvlyh wr d shulrg rqh vkrfn1 Li qrw wkhq d udqgrpo|
vhohfwhg sduw| phpehu �jkwv wkh hohfwlrq djdlqvw d fkdoohqjhu iurp wkh rwkhu
sduw| � hdfk zloo eh uhvsrqvlyh lq shulrg wzr zlwk suredelolw| R1 Zh orrn iru d
shuihfw Ed|hvldq htxloleulxp zkhuh lqfxpehqwv fkrrvh zkhwkhu wr uhvsrqg wr
vkrfnv jlyhq wkh yrwlqj uxohv hpsor|hg e| wkh irxu jurxsv ri yrwhuv1 Yrwhuv
xsgdwh wkhlu eholhiv derxw zkhwkhu d fdqglgdwh lv jrrg ru edg edvhg rq wkhlu
lqirupdwlrq derxw wkh uhvsrqvlyhqhvv ri wkh lqfxpehqw lq shulrg rqh1 Wkh|
wkhq yrwh iru wkhlu suhihuuhg fdqglgdwh/ devwdlqlqj li wkh| duh lqgl�huhqw1

Zh dvvxph wkdw wkhuh duh vkrfnv wr hohfwlrq rxwfrphv gxh wr udqgrp0
qhvv lq wxuqrxw1 Ohw �� Ew� eh wkh suredelolw| wkdw d fdqglgdwh ri sduw| �
zlqv li wkh qhw iudfwlrq ri vxssruwhuv wkdw kh hqmr|v lv wc l1h1 wkh iudfwlrq
wkdw vlqfhuho| suhihuv klp plqxv wkh iudfwlrq wkdw vlqfhuho| suhihuv wkh rwkhu
fdqglgdwh1

Wkhuh duh wzr nh| phfkdqlvpv lq ghwhuplqlqj wkh hohfwlrq rxwfrph1
Iluvw/ yrwhuv orrn dw wkh lqfxpehqw*v dfwlrq dqg wu| wr lqihu zkhwkhu kh
lv jrrg ru edg1 Zh dvvxph wkdw xsgdwlqj rffxuv xvlqj Ed|hv uxoh1 Vhf0
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rqg/ wkh h{whqw wr zklfk wkh lqfxpehqw*v uhvsrqvlyhqhvv fkdqjhv wkh hohfwlrq
rxwfrph1 Dq lqfxpehqw fdq dwwudfw +ru orvh, dw prvw d iudfwlrq 2Z ri wkh
hohfwrudwh e| ehlqj uhvsrqvlyh +xquhvsrqvlyh,1 D edg lqfxpehqw zkr nqrzv
wkdw kh zloo zlq wkh hohfwlrq iru vxuh zloo/ wkhuhiruh/ qhyhu uhvsrqg1 Srolwlfv
kdv wr eh frpshwlwlyh wr hqvxuh uhvsrqvlyhqhvv15

Zh qrz wxuq wr wkh vwxg| ri d sduwlfxodu htxloleulxp zkhuh pdvv phgld
pdnhv d gl�huhqfh wr wkh srolf| rxwfrph1 Wklv zloo eh zkhq wkh iroorzlqj
frqglwlrq krogv=

Dvvxpswlrq 5=

��

�
�� � �

3� n 2Z
�
T � 2SuZ : ��

�
�� � �

3�

�
T : ��

�
�� � �

3� n Z
�
T � SuZc

zkhuh � 5 i�c�j �
Wklv vd|v wkdw lw zrxog eh zruwkzkloh iru dw ohdvw rqh w|sh ri lqfxpehqw wr
dfw li kh jdlqv vxssruw ri d iudfwlrq 2Z ri wkh yrwhuv1 Krzhyhu/ wklv lv qrw
wkh fdvh li kh rqo| jdlqv d iudfwlrq Z16 Zh qrz kdyh=7

Sursrvlwlrq 4 Vxssrvh wkdw Dvvxpswlrq 4 krogv dqg wkdw Dvvxpswlrq 5
krogv iru wkh lqfxpehqw srolwlfldq1 Wkhq/ zlwkrxw pdvv phgld ehlqj dfwlyh/
wkhuh lv dq htxloleulxp zkhuh dq lqfxpehqw lv uhvsrqvlyh zkhq wkh vkrfn lv
odujh/ exw qrw zkhq wkh vkrfn lv vpdoo1

Wr vhh wklv/ qrwh wkdw xqghu Dvvxpswlrq 5/ wkh lqfxpehqw kdv d odujh
hqrxjk h{shfwhg jdlq iurp ehlqj uhvsrqvlyh wr d vpdoo vkrfn rqo| li kh fdq
dwwudfw d iudfwlrq 2Z ri wkh yrwhuv wr vxssruw klp1 Exw li wkh vkrfn lv vpdoo/
wkhq kh fdq dwwudfw dw prvw d iudfwlrq Z ri yrwhuv/ l1h1 wkrvh yrwhuv zkrp lw
d�hfwhg1 Vlqfh wklv grhv qrw vkliw klv hohfwlrq suredelolw| vx!flhqwo| +wkh
vhfrqg sduw ri Dvvxpswlrq 5,/ wkhq kh zloo qrw uhvsrqg wr wkh vpdoo vkrfn
hyhq li kh fdq slfn xs Z yrwhuv1

Lq wkh fdvh ri d odujh vkrfn/ kh fdq eh uhvsrqvlyh dqg jdlq 2Z yrwhuv1 Zh
qrz vkrz wkdw grlqj vr lv frqvlvwhqw zlwk yrwhuv xvlqj Ed|hv uxoh1 Wkhlu

5Wklv uhodwhv wr rog wkhph lq srolwlfdo vflhqfh uh hfwhg lq Nh| +4<83,*v fkdudfwhul}dwlrq
ri wkh X1V1 vrxwk zkrvh rqh0sduw| srolwlfv olplwhg srolwlfdo frpshwlwlrq zlwk ohvv dwwhqwlrq
ehlqj sdlg wr orz lqfrph yrwhuv1

6Zh xvh �m wr ghqrwh wkh rwkhu lghrorjlfdo w|sh1
7Wkhuh lv dozd|v dq htxloleulxp zkhuh doo edg lqfxpehqwv duh xquhvsrqvlyh dqg duh

qrw uh0vhohfwhg e| wkhlu sduwlhv1

8



xsgdwhg suredelolw| wkdw wkh lqfxpehqw lv jrrg frqglwlrqdo rq revhuylqj
wkdw wkh| zhuh uhvsrqvlyh lq shulrg rqh lv= R

RnE�3R�4
: R� Wkxv/ doo yxoqhudeoh

yrwhuv suhihu wkh lqfxpehqw wr dq| udqgrpo| vhohfwhg fkdoohqjhu1 Wkxv/ kh
zloo lqghhg jdlq 2Z yrwhuv dqg Dvvxpswlrq 5 lpsolhv wkdw kh suhihuv wklv wr
ehlqj xquhvsrqvlyh1

Dvvxpswlrq 4 lpsolhv wkdw d edg lqfxpehqw zloo qhyhu eh uhvsrqvlyh li
wkh frvw ri grlqj vr lv SM 1 Hyhq lq wkh prvw rswlplvwlf vfhqdulr/ zkhuh
kh lv uh0hohfwhg zlwk suredelolw| }hur li xquhvsrqvlyh dqg suredelolw| rqh li
uhvsrqvlyh/ wkh jdlq zloo eh lqvx!flhqw wr rxwzhljk wkh frvw1

Wkh idfw wkdw yrwhuv uhvsrqg li wkh vkrfn lv odujh jrhv lq olqh zlwk wkh
lghd wkdw wkh jurxs d�hfwhg kdv wr eh vx!flhqwo| odujh wr jhw dwwhqwlrq iurp
lqfxpehqwv1 Krzhyhu/ zh gr qrw uhtxluh wkdw wkh jurxs eh d pdmrulw|/ rqo|
wkdw lw eh odujh hqrxjk uhodwlyh wr wkh gl�huhqwldo vxssruw iru wkh sduwlhv
dprqj lghrorjlfdo yrwhuv1

Qrz frqvlghu zkdw kdsshqv zkhq pdvv phgld lqirupv erwk yxoqhudeoh
jurxsv ri wkh dfwlrqv wkdw wkh lqfxpehqw kdv wdnhq lq uhvsrqvh wr dq| vkrfn1

Sursrvlwlrq 5 Vxssrvh wkdw Dvvxpswlrq 4 krogv dqg wkdw Dvvxpswlrq 5
krogv iru wkh lqfxpehqw1 Wkhq zlwk pdvv phgld dfwlyh/ wkhuh lv dq htxlole0
ulxp zkhuh wkh lqfxpehqw lv uhvsrqvlyh zkhwkhu wkh vkrfn lv odujh ru vpdoo1

Wkh nh| gl�huhqfh ehwzhhq wklv fdvh dqg wkdw ghvfulehg lq Sursrvlwlrq
4 rffxuv zkhq wkh vkrfn lv vpdoo1 Zlwkrxw phgld/ wkhuh zdv lqvx!flhqw
srolwlfdo vxssruw wr pdnh ehlqj uhvsrqvlyh zruwkzkloh1 Krzhyhu/ zlwk dfwlyh
phgld/ ehlqj uhvsrqvlyh wr d vpdoo vkrfn jhqhudwhv vx!flhqw uhsxwdwlrqdo
jdlqv/ xqghu Dvvxpswlrq 5/ wr pdnh ehlqj uhvsrqvlyh zruwkzkloh vlqfh lw zloo
dwwudfw wkh vxssruw ri wkh hqwluh yxoqhudeoh srsxodwlrq1 Wkxv/ wkh prgho
suhglfwv wkdw wkh jryhuqphqw zloo eh pruh uhvsrqvlyh zkhq pdvv phgld lv
dfwlyh/ rwkhu wklqjv ehlqj htxdo1

Wkh edvlf suhglfwlrq lv wkdw wkh wkuhvkrog dw zklfk wkh jryhuqphqw lv
uhvsrqvlyh wr d jurxs lv orzhu zkhq wkh phgld lv dfwlyh dv wkh jryhuqphqw*v
uhsxwdwlrq lv nqrzq wr doo yxoqhudeoh yrwhuv/ qrw rqo| wkrvh zkr kdyh ehhq
klw e| d vkrfn lq wkh fxuuhqw shulrg1 Wkxv/ wkh vl}h ri wkh jurxs klw e| wkh
vkrfn lv ohvv lpsruwdqw � wkh srolwlfdo srzhu ri wkh jurxs lv gulyhq e| wkh
vl}h ri wkh srwhqwldoo| yxoqhudeoh jurxs zkr fduh derxw zkhwkhu wkh| kdyh
dq lqfxpehqw zkr lv olnho| wr eh uhvsrqvlyh lq ixwxuh1

Wkh prgho lv dovr khosixo lq suhglfwlqj wkh uhodwlrqvkls ehwzhhq wkh hq0
wuhqfkphqw +ru yxoqhudelolw|, ri wkh lqfxpehqw dv phdvxuhg e| m�� � ��m dqg
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uhvsrqvlyhqhvv1 Li m�� � ��m jhwv wrr odujh/ wkhq qhlwkhu w|sh ri lqfxpehqw
zloo zlvk wr eh uhvsrqvlyh dv lw zloo qrw d�hfw wkh hohfwrudo rxwfrph1 Li wkh
rxwfrph lv kljko| frpshwlwlyh/ vr wkdw m�� � ��m ehfrphv vpdoo/ wkhq wkh
lqfxpehqw zloo eh uhvsrqvlyh iru odujh dqg vpdoo vkrfnv zkhwkhu ru qrw wkh
phgld lv dfwlyh1 Dvvxpswlrq 5 ghslfwv dq lqwhuphgldwh fdvh1

Wkh prgho ghyhorshg khuh lv frqvlvwhqw zlwk wkh hpslulfdo �qglqjv ri
Ehvoh| dqg Fdvh +4<<8, rq h�hfw ri whup0olplwv rq X1V1 Jryhuqruv* uhvsrqvhv
wr qdwxudo glvdvwhuv1 Wkh| �qg wkdw Jryhuqruv zkr gr qrw idfh uh0hohfwlrq
lqfhqwlyhv ehfdxvh wkh| duh whup0olplwhg duh ohvv uhvsrqvlyh zkhq d qdwxudo
glvdvwhu klwv1 Zh qrz orrn dw d gl�huhqw frqwh{w xvlqj vwdwh ohyho gdwd iurp
Lqgld1

6 Vxjjhvwlyh Hylghqfh iurp Lqgld
Wkh wkhru| vxjjhvwv wzr wklqjv wkdw zh fdq frqiurqw wkh gdwd zlwk= +l,
uhvsrqvlyhqhvv vkrxog eh juhdwhu zkhuh lqirupdwlrq  rzv duh pruh ghyhorshg
dv wklv hqdeohv yxoqhudeoh flwl}hqv wr prqlwru srolwlfldqv dqg shqdol}h wkhp
iru qrw uhvsrqglqj wr wkhlu qhhgv +ll, uhvsrqvlyhqhvv vkrxog eh juhdwhu zkhuh
srolwlfdo sduwlflsdwlrq lv juhdwhu dv wklv lqfuhdvhv wkh olnholkrrg wkdw flwl}hqv
zloo sxqlvk xquhvsrqvlyh lqfxpehqwv1

Zh vwxg| wkhvh lvvxhv xvlqj uhvsrqvhv e| vwdwh jryhuqphqwv wr irrg vkruw0
djhv lq Lqgld1 Irrg vkruwdjhv fdxvhg e| gurxjkwv dqg rwkhu w|shv ri qdwxudo
vkrfnv uhsuhvhqw d vljql�fdqw vrxufh ri lqvhfxulw| iru odujh iudfwlrqv ri wkh
srsxodwlrq lq Lqgld1 Zhoo duwlfxodwhg vwdwh uhvsrqvh v|vwhpv frpsulvlqj phd0
vxuhv vxfk dv sxeolf irrg glvwulexwlrq kdyh ehhq ghyhorshg wr ghdo zlwk wklv
wkuhdw dqg khos flwl}hqv dyrlg idplqh dqg kxqjhu1 Wkh sulqflsohv ri uhvsrqvh
gdwh edfn wr wkh Idplqh Frpplvvlrq Uhsruw ri 4;;3 zklfk frqwdlqv ghwdlohg
jxlgholqhv iru orfdo dgplqlvwudwruv derxw wkh dqwlflsdwlrq/ uhfrjqlwlrq dqg
uholhi ri idplqhv18 Wklv/ krzhyhu/ ohdyhv wkh txhvwlrq ri lpsohphqwdwlrq rshq
dqg Vhq +4<;4, srlqwv wr wkh idfw wkdw wkhvh jxlgholqhv kdyh/ rq rffdvlrq/
ehhq ljqruhg vxfk dv gxulqj wkh Ehqjdo Idplqh ri 4<76 zkhuh ehwzhhq 418
dqg 7 ploolrq shrsoh orvw wkhlu olyhv1

Iroorzlqj Lqghshqghqfh lq 4<7:/ wkh frplqj ri ghprfudf| dqg wkh ulvh
ri pdvv phgld/ lw lv dujxhg/ kdyh khoshg wr vwuhqjwkhq dffrxqwdelolw| zlwklq

8Wkh Uhsruw zdv d uhvsrqvh wr iuhtxhqw dqg vhyhuh idplqhv lqyroylqj wkh ghdwkv ri
ploolrqv zklfk zhuh wkh fdxvh ri frqvlghudeoh vrfldo xquhvw dqg srolwlfdo frqfhuq +vhh
Guh}h 4<<4,1
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wkh fdodplw| uholhi v|vwhp1 Lqgld lv d ihghudo ghprfudf| dqg dv fdodplw|
uholhi lv sulpdulo| d uhvsrqvlelolw| ri vwdwh jryhuqphqwv wkh lqwurgxfwlrq ri
hohfwlrqv wr vwdwh ohjlvodwlyh dvvhpeolhv uhsuhvhqwv d phfkdqlvp wkurxjk zklfk
srolwlfldqv duh khog dffrxqwdeoh iru uhvsrqglqj wr irrg vkruwdjhv rffxuulqj
zlwklq wkhlu mxulvglfwlrqv1 Lqgld lv glvwlqjxlvkhg iurp wkh exon ri rwkhu orz
lqfrph frxqwulhv lq kdylqj ghyhorshg d uhodwlyho| iuhh dqg dfwlyh suhvv lq wkh
srvw Lqghshqghqfh hud19 Wkh suhvv lq Lqgld kdv ehhq dvfulehg d pdmru uroh lq
prqlwrulqj wkh dfwlrqv ri srolwlfldqv dqg lq hqvxulqj wkhlu uhvsrqvlyhqhvv wr
irrg vkruwdjhv zklfk rffxu dw iuhtxhqw lqwhuydov1 Udp +4<<4= 4;9, ghvfulehv
lw*v uroh lq dyhuwlqj fulvlv= �Ryhu wlph/ lw kdv whqghg wr eulqj rxw wkh idfwv
lq wkh �hog zlwk hohphqwv ri ylylg ghvfulswlyh dqg kxpdq lqwhuhvw ghwdlo> dqg
wr h{srvh wkh idloxuh ri jryhuqphqw dxwkrulwlhv wr uhfrjql}h wkh sureohp/ lwv
fdxvhv dqg hduo| v|pswrpv/ dqg wr uhvsrqg txlfno| dqg dghtxdwho| lq whupv
ri fulvlv suhyhqwlrq/ pdqdjhphqw/ dqg uholhi1� Vhq +4<;7= ;7, revhuyhv wkdw=
�Lqgld kdv qrw kdg d idplqh vlqfh lqghshqghqfh/ dqg jlyhq wkh qdwxuh ri
Lqgldq srolwlfv dqg vrflhw|/ lw lv qrw olnho| wkdw Lqgld fdq kdyh d idplqh hyhq
lq |hduv ri juhdw irrg sureohpv1 Wkh jryhuqphqw fdqqrw d�rug wr idlo wr wdnh
surpsw dfwlrq zkhq odujh0vfdoh vwduydwlrq wkuhdwhqv1 Qhzvsdshuv sod| dq
lpsruwdqw sduw lq wklv/ lq pdnlqj wkh idfwv nqrzq dqg iruflqj wkh fkdoohqjh
wr eh idfhg1� Wkh txhvwlrq zh zdqw wr h{dplqh lq wklv sdshu lv zkhwkhu
phgld ghyhorsphqw dqg sduwlflsdwlrq lq vwdwh hohfwlrqv duh dvvrfldwhg zlwk
kljkhu ohyhov ri uhvsrqvlyhqhvv wr irrg vkruwdjhv e| vwdwh jryhuqphqwv1

Wr h{dplqh wkh lpsolfdwlrqv ri wkh wkhru|/ zh xvh dqqxdo gdwd iurp wkh
vl{whhq pdlq Lqgldq vwdwhv iru wkh shulrg 4<8;04<<5 +vhh Ehvoh| dqg Exujhvv/
5333 iru ghwdlov,1 Iru hdfk vwdwh r dqg |hdu |/ rxu phdvxuh ri wkh uhvsrqvh
ri vwdwh jryhuqphqwv lv wkh wrwdo dprxqw ri irrgjudlqv shu fdslwd glvwulexwhg
yld wkh sxeolf glvwulexwlrq v|vwhp/ %r|/ dqg zh frqvlghu krz wklv ghshqgv
xsrq irrgjudlq surgxfwlrq shu fdslwdG sr| zklfk lv wkh irrg vkrfn phdvxuh1
Khqfh/ iru wkh vl{whhq vwdwhv/ zh uxq d sdqho gdwd uhjuhvvlrq ri wkh irup=

%r| ' kr n q| n wrsr| n 0r|/

zkhuh kr duh vwdwh �{hg h�hfwv dqg q| duh |hdu gxpp| yduldeohv1 Wkh
frh!flhqwv wr iru r ' i�c ���c �Sj fdswxuh dyhudjh uhvsrqvlyhqhvv lq vwdwh r1

9Qrwh wkdw wklv lv lq vwulfw frqwudvw wr WY dqg udglr zklfk zhuh pdlqo| xqghu vwdwh
frqwuro kdqgv gxulqj wkh 4<8;04<<5 shulrg1 Lq frqwudvw rqo| 5( ri qhzvsdshuv lq Lqgld
duh rzqhg e| fhqwudo dqg vwdwh jryhuqphqwv1
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Wklv phdvxuh whoov xv krz pxfk irrg/ rq dyhudjh/ lv sxeolfo| glvwulexwhg dv
d uhvsrqvh wr irrg surgxfwlrq vkrfnv1

Wdeoh 4 jlyhv wkh udqn rughu ri wkhvh uhvsrqvlyhqhvv frh!flhqwv Ewr� �
wkh vwdwh ri Elkdu lv ohdvw uhvsrqvlyh zkloh Nhudod lv dw wkh wrs1 Zh qrz
frpsduh wklv udqnlqj zlwk wkh udqnlqj ri rwkhu vwdwh fkdudfwhulvwlfv dyhudjhg
ryhu wkh gdwd shulrg1 Vshfl�fdoo|/ zh frqvlghu vwdwh lqfrph shu fdslwd/
qhzvsdshu flufxodwlrq shu fdslwd/ wxuqrxw lq vwdwh hohfwlrqv/ hqwuhqfkphqw
ri wkh uxolqj sduw|/ srolwlfdo wxuqryhu/ dqg olwhudf|1: Wdeoh 5 jlyhv wkh udqn
fruuhodwlrqv ehwzhhq wkh uhvsrqvlyhqhvv frh!flhqw dqg wkh fkdudfwhulvwlfv
zlwk wkhlu vljql�fdqfh ohyhov1 Zkloh fuxgh/ Wdeohv 4 dqg 5 jlyh xv dq lghd
derxw wkh xqghuo|lqj gl�huhqfhv ehwzhhq pruh dqg ohvv uhvsrqvlyh vwdwhv1

Wkh �uvw vwulnlqj ihdwxuh ri Wdeoh 4 lv wkdw wkh uhvsrqvlyhqhvv udqnlqj
ehduv olwwoh uhodwlrq wr lqfrph shu fdslwd1 Ulfkhu vwdwhv gr qrw dsshdu wr eh
pruh uhvsrqvlyh wkdq srruhu vwdwhv1 Wklv lv frq�uphg lq Wdeoh 5 zkhuh zh
vhh wkdw udqn fruuhodwlrq frh!flhqw ehwzhhq uhvsrqvlyhqhvv dqg lqfrph shu
fdslwd lv lqvljql�fdqw1 Wklv lv vxusulvlqj dv zh pljkw h{shfw wkdw wkh whfk0
qrorjlfdo fdsdflw| wr uhvsrqg wr irrg vkrfnv e| vwrfnslolqj dqg glvwulexwlqj
irrg yld wkh sxeolf glvwulexwlrq v|vwhp pljkw eh pruh ghyhorshg lq ulfkhu
vwdwhv1

Wklv frqwudvwv zlwk d udqnlqj edvhg rq qhzvsdshu flufxodwlrq shu fdslwd
zklfk pruh forvho| pluuruv wkh uhvsrqvlyhqhvv udqnlqj lq vl}h dqg vljql�0
fdqfh1 Wkrvh vwdwhv wkdw duh prvw uhvsrqvlyh wr irrg surgxfwlrq vkrfnv dovr
whqg wr eh wkrvh zlwk kljk ohyhov ri qhzvsdshu flufxodwlrq dqg wklv lv frq0
�uphg e| wkh fruuhodwlrq frh!flhqw ehwzhhq wkhvh wzr udqnlqjv ehlqj kljko|
vljql�fdqw lq Wdeoh 51 Lw lv dovr lqwhuhvwlqj wr qrwh wkdw ohyhov ri qhzvsd0
shu flufxodwlrq duh xquhodwhg wr lqfrph shu fdslwd +Wdeoh 5,1 Khqfh/ phgld
ghyhorsphqw phdvxuhg e| qhzv sdshu flufxodwlrq lv pruh forvho| dvvrfldwhg
zlwk uhvsrqvlyhqhvv wkdq lv hfrqrplf ghyhorsphqw phdvxuhg e| lqfrph shu
fdslwd1

Lq Wdeohv 4 dqg 5 zh dovr �qg wkdw srolwlfdo sduwlflsdwlrq dv sur{lhg
e| wxuqrxw lq vwdwh hohfwlrqv lv dvvrfldwhg zlwk jryhuqphqw uhvsrqvlyhqhvv1
Wxuqrxw lv d fuxgh zd| ri phdvxulqj wkh olnho| vhyhulw| ri hohfwrudo wkuhdwv �
wkh phfkdqlvp wkdw wkh wkhru| kljkoljkwv iru irvwhulqj uhvsrqvlyhqhvv1 Zh
dovr h{shulphqwhg zlwk phdvxuhv ri srolwlfdo frpshwlwlrq1 Rxu hqwuhqfkphqw

:Orrnlqj dw wxuqryhu dqg hqwuhqfkphqw lv d fuxgh h�ruw wr fdswxuh +�D � �E, iurp wkh
wkhru|1 Wkh wkhru| dv odlg rxw deryh grhv qrw vd| dq|wklqj gluhfwo| derxw wxuqryhu1 Lq
Ehvoh| dqg Exujhvv +5333,/ zh vkrz krz kljkhu wxuqryhu fdq eh wkrxjkw dv pdnlqj wkh
uhhohfwlrq phfkdqlvp zrun pruh h�hfwlyho|1

<



yduldeoh lv wkh hohfwrudo pdujlq ri wkh sduw| ri wkh fklhi plqlvwhu lq wkh vwdwh1
Srolwlfdo wxuqryhu lv wkh iuhtxhqf| zlwk zklfk wkh sduw| ri wkh fklhi plqlvwhu
fkdqjhg ryhu wkh gdwd shulrg1 Wkhvh frxog eh wkrxjkw ri dv wu|lqj wr sur{|
iru m�� � ��m1 Qhlwkhu ri wkhp dsshduv wr eh vljql�fdqwo| fruuhodwhg zlwk
wkh uhvsrqvlyhqhvv udqnlqj ri wkh vwdwhv1

Olwhudf| pd| eh lpsruwdqw lq hqdeolqj h�hfwlyh hohfwlrqhhulqj/ wkurxjk
ohd hw gursv hwf1 Lw pd| dovr eh d sur{| iru wkh delolw| ri vwdwh flwl}hqu| wr
devrue dqg dfw xsrq lqirupdwlrq iurp wkh suhvv dqg rwkhu irupv ri phgld1
Wdeoh 4 vkrzv wkdw lw lv srvlwlyho| fruuhodwhg zlwk jryhuqphqw uhvsrqvlyhqhvv1
Pruhryhu/ wkh udqn fruuhodwlrq lv vwdwlvwlfdoo| vljql�fdqw +vhh Wdeoh 5,1 Shu
fdslwd qhzvsdshu flufxodwlrq dqg olwhudf| duh dovr kljko| fruuhodwhg1 Wklv
vxjjhvwv d uroh iru hgxfdwlrq lq fuhdwlqj olwhudwh flwl}hqv zkr duh pruh deoh
wr prqlwru srolwlfldqv dqg pdnh wkhp uhvsrqvlyh wr wkhlu qhhgv1

Wdnhq wrjhwkhu rxu �qglqjv vxjjhvw wkdw ghyhorsphqw ri suhvv phgld/
hohfwrudo wxuqrxw dqg olwhudf| duh fruuhodwhv ri uhvsrqvlyhqhvv zkhuhdv lq0
frph shu fdslwd lv qrw1 Wkxv/ wkh| kljkoljkw wkh lpsruwdqfh ri srolwlfdo dqg
vrfldo ghyhorsphqw dv edvlv iru h�hfwlyh jryhuqphqw dfwlrq1 Lqvwlwxwlrqv wkdw
surprwh wkh  rz dqg glvvhplqdwlrq ri lqirupdwlrq dqg ghprfudwlf sduwlfl0
sdwlrq pd| wkhuhiruh eh dq lpsruwdqw phdqv iru lpsurylqj wkh zhoo0ehlqj ri
yxoqhudeoh jurxsv wkdw uho| khdylo| rq vwdwh dfwlrq1 Wklv lv sduwlfxoduo| lp0
sruwdqw lq srru frxqwulhv olnh Lqgld zkhuh vzliw jryhuqphqw dfwlrq lv qhhghg
wr suhyhqw glvdvwhu1; Wkh �qglqjv lq wkh gdwd duh dovr eurdgo| frqvlvwhqw zlwk
wkh lghdv lq wkh wkhruhwlfdo h{dpsoh1 Lq Ehvoh| dqg Exujhvv +5333,/ zh wdnh
d pxfk pruh h{whqvlyh orrn dw wkh gdwd +h{sorlwlqj erwk furvv0vhfwlrqdo dqg
wlph0vhulhv yduldwlrq lq wkh gdwd, dqg frqvlghu d qxpehu ri rwkhu glphqvlrqv
ri uhvsrqvlyhqhvv dqg vkrfnv1 Wklv ixuwkhu frq�upv wkh lpsruwdqfh ri phgld
dqg srolwlfdo sduwlflsdwlrq lq h{sodlqlqj uhvsrqvlyhqhvv1

7 Frqfoxglqj Frpphqwv
Lw lv zlgho| dssuhfldwhg wkdw wkh vwxg| ri wkh pdvv phgld lv d uhodwlyho| qh0
johfwhg duhd lq wkh vrfldo vflhqfhv1 Ylhzlqj wkh jryhuqphqw dv d frqvflrxv
dfwru/ uhvsrqglqj wr lqfhqwlyhv/ jlyhv pdvv phgld d surplqhqw uroh lq wkh

;Wkh odfn ri ghprfudf| dqg ri iuhhgrp ri lqirupdwlrq kdyh ehhq srlqwhg wr dv uhdvrqv
ehklqg zk| Fklqd h{shulhqfhg d pdmru idplqh ehwzhhq 4<8; dqg 4<94 zlwk h{fhvv pru0
wdolw| �jxuhv udqjlqj ehwzhhq 4918 dqg 5<18 ploolrq zkhuhdv Lqgld kdv qrw h{shulhqfhg d
pdmru idplqh lq wkh srvw0Lqghshqghqfh hud +vhh Guh}h dqg Vhq/ 4<;<,1
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vroxwlrq ri srolwlfdo djhqf| sureohpv1 Lq sduwlfxodu/ wklv fdq hqkdqfh wkh
uhvsrqvlyhqhvv ri jryhuqphqw wr flwl}hqv* qhhgv1 Wklv lv eurdgo| frqvlvwhqw
zlwk gdwd rq jryhuqphqw uhvsrqvlyhqhvv wr vkrfnv lq Lqgld vxjjhvwlqj wkdw
wkhvh lghdv jr eh|rqg wkhlu wkhruhwlfdo vljql�fdqfh1 Xqghuvwdqglqj ehwwhu
zkdw pdnhv jryhuqphqwv ehwwhu vhuydqwv ri wkh shrsoh/ dqg krz vwuhqjwkhq0
lqj lqvwlwxwlrqv vxssruwv wklv uroh/ gh�qhv d ulfk djhqgd iru ixwxuh zrun lq
srolwlfdo hfrqrp|1

44



Uhihuhqfhv
^4` Ehvoh|/ Wlprwk| dqg Urelq Exujhvv/ ^5333`/ �Pdvv Phgld dqg Jryhuq0

phqw Uhvsrqvlyhqhvv= Wkhru| dqg Hylghqfh iurp Lqgld/� w|shvfulsw/ OVH1

^5` Ehvoh|/ Wlprwk| M1 dqg Dqqh F1 Fdvh/ ^4<<8`/ �Grhv Srolwlfdo Dffrxqw0
delolw| D�hfw Hfrqrplf Srolf| FkrlfhvB Hylghqfh Iurp Jxehuqdwruldo
Whup Olplwv/ Txduwhuo| Mrxuqdo ri Hfrqrplfv 443+6,/ :9<0<;1

^6` Guh}h/ M1 ^4<<4`/ Idplqh Suhyhqwlrq lq Lqgld lq Guh}h/ M1 dqg Vhq1 D1 Wkh
Srolwlfdo Hfrqrp| ri Kxqjhu Yro 5 +R{irug= R{irug Xqlyhuvlw| Suhvv,

^7` Guh}h/ Mhdq dqg Dpduw|d Vhq/ ^4<;<`/ Kxqjhu dqg Sxeolf Dfwlrq +R{irug/
Foduhqgrq Suhvv,

^8` Nh|/ Y1R1/ ^4<83`/ Vrxwkhuq Srolwlfv lq Vwdwh dqg Qdwlrq/ Qhz \run =
D1D1 Nqrsi1

^9` Udp/ Q1 ^4<<4`= Dq Lqghshqghqw Suhvv dqg Dqwl0Kxqjhu Vwudwhjlhv= Wkh
Lqgldq H{shulhqfh lq Guh}h/ M1 dqg Vhq1 D1 Wkh Srolwlfdo Hfrqrp| ri
Kxqjhu Yro 4 +R{irug= R{irug Xqlyhuvlw| Suhvv,1

^:` Vhq/ Dpduw|d/ ^4<;4`/ Sryhuw| dqg Idplqhv/ R{irug= R{irug Xqlyhuvlw|
Suhvv1

^;` Vhq/ Dpduw|d/ ^4<;7`/ �Irrg Edwwohv= frq lfwv lq wkh dffhvv wr irrg/�
Irrg dqg Qxwulwlrq/ 43+4,/ ;40;<1

^<` Zruog Edqn/ ^5333`/ Dwwdfnlqj Sryhuw|/ Zruog
Ghyhorsphqw Uhsruw 533325334/ dydlodeoh dw
kwws=22zzz1zruogedqn1ruj2sryhuw|2zgusryhuw|2uhsruw2lqgh{1kwp1
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8 Gdwd Dsshqgl{
Gdwd xvhg lq wklv sdshu lv gudzq iurp ydulrxv Lqgldq vrxufhv dqg lv dyhudjhg
ryhu wkh shulrg 4<8; wr 4<<5 iru hdfk ri wkh vl{whhq pdmru Lqgldq vwdwhv olvwhg
lq Wdeoh 41 Rxu phdvxuhv ri irrg vkruwdjh +wrwdo irrg judlq surgxfwlrq phd0
vxuhg lq wrqqhv, dqg jryhuqphqw uhvsrqvh +sxeolf glvwulexwlrq ri irrg judlqv
phdvxuhg lq wrqqhv, frph iurp wkh Exoohwlq rq Irrg Vwdwlvwlfv/ Plqlvwu| ri
Irrg dqg Djulfxowxuh/ Gluhfwrudwh ri Hfrqrplfv dqg Vwdwlvwlfv/ Jryhuqphqw
ri Lqgld1 Wkh sulpdu| vrxufh iru gdwd rq vwdwh lqfrph lv dq dqqxdo jry0
huqphqw sxeolfdwlrq Hvwlpdwhv ri Vwdwh Grphvwlf Surgxfw +Ghsduwphqw ri
Vwdwlvwlfv/ Ghsduwphqw ri Vwdwlvwlfv/ Plqlvwu| ri Sodqqlqj,1 Rxu phgld shq0
hwudwlrq yduldeoh lv wkh dyhudjh qxpehu ri frslhv ri qhzvsdshuv2shulrglfdov
vrog ru glvwulexwhg iuhh shu sxeolvklqj gd| dqg frphv iurp Suhvv lq Lqgld/ Dq0
qxdo Uhsruw ri wkh Uhjlvwudu ri Qhzvsdshuv iru Lqgld/ Plqlvwu| ri Lqirupdwlrq
dqg Eurdgfdvwlqj/ Jryhuqphqw ri Lqgld1 Uhvsrqvh/ irrg vkrfn/ qhzvsdshu
dqg lqfrph vhulhv duh doo h{suhvvhg lq shu fdslwd whupv xvlqj Wkh srsxodwlrq
hvwlpdwhv duh frqvwuxfwhg xvlqj lqwhusrodwhg srsxodwlrq gdwd iurp wkh fhq0
vxvhv iru 4<84/ 4<94/ 4<:4/ 4<;4 dqg 4<<4 +Fhqvxv ri Lqgld/ Uhjlvwudu Jhqhudo
dqg Fhqvxv Frpplvvlrqhu/ Jryhuqphqw ri Lqgld,1 Gdwd rq hohfwrudo wxuqrxw
lq vwdwh hohfwlrqv frphv iurp Exwohu/ Odklul dqg Ur| +4<<4, Lqgld Ghflghv
= Hohfwlrqv 4<8504<<41 +Qhz Ghokl = Durrp Sxulh iru Olylqj Phgld Lqgld,1
Srolwlfdo wxuqryhu lv d gxpp| yduldeoh zklfk wdnhv d ydoxh ri � li wkh fklhi
plqlvwhu lv uhsodfhg gxulqj dq hohfwlrq |hdu dqg lv f rwkhuzlvh1 Rxu phdvxuh
ri srolwlfdo hqwuhqfkphqw lv wkh qr ri vhdwv lq wkh vwdwh dvvhpeo| zrq e|
wkh sduw| ri fxuuhqw fklhi plqlvwhu lq wkh odvw hohfwlrq1 Olwhudf| gdwd frphv
iurp wkh 4<84/ 4<94/ 4<:4/ 4<;4 dqg 4<<4 Lqgldq fhqvxvhv +Fhqvxv ri Lqgld/
Uhjlvwudu Jhqhudo dqg Fhqvxv Frpplvvlrqhu/ Jryhuqphqw ri Lqgld, dqg kdv
ehhq lqwhusrodwhg ehwzhhq fhqvxv |hduv1
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TABLE 1: RANKINGS OF RESPONSIVENESS AND OTHER CHARACTERISTICS OF INDIAN STATES, 1958-1992
(1 = HIGHEST)

State name Responsiveness Per capita
income

Per capita
newspaper
circulation

Electoral
turnout

Political
entrenchment

Political
turnover

Literacy
rate

Kerala 1 13 1 1 16 1= 1

Maharashtra 2 3 2 10 3 8= 2

West Bengal 3 5 4 6 6 10= 5

Tamil Nadu 4 8 3 2 11 11 3

Gujarat 5 4 6 11 8 5= 4

Assam 6 10 15 9 12 5= 6

Uttar Pradesh 7 11 8 13 1 4 13

Andhra Pradesh 8 9 10 4 4 8= 11

Karnataka 9 6 7 8 7 10= 7

Rajasthan 10 15 9 12 9 6 15

Punjab 11 1 5 7 13 7 8

Orissa 12 12 16 16 10 1= 10

Haryana 13 2 13 5 14 5= 9

Jammu & Kashmir 14 7 11 3 15 9 16

Madhya Pradesh 15 14 12 15 2 2 12

Bilhar 16 16 14 14 5 3 14

Note: Please see Data Appendix for definitions and sources of different variables.



TABLE 2: SPEARMAN RANK CORRELATION COEFFICIENTS BETWEEN RANKINGS OF RESPONSIVENESS AND OTHER STATE
CHARACTERISTICS

Spearman Responsiveness Per capita
income

Per capita
newspaper
circulation

Responsiveness 0.2588
(0.3331)

0.7529
(0.0008)

Per capita
income

0.2588
(0.3331)

0.3765
(0.1506)

Per capita
newspaper
circulation

0.7529
(0.0008)

0.3765
(0.1506)

Electoral
turnout

0.4118
(0.1130)

0.4059
(0.1188)

0.4971
(0.0501)

Political
entrenchment

-0.0088
(0.9741)

-0.2088
(0.4377)

-0.0147
(0.9569)

Political
turnover

-0.2646
(0.3220)

-0.5440
(0.0294)

-0.4169
(0.1082)

Literacy rate 0.8147
(0.0001)

0.4324
(0.0944)

0.6559
(0.0058)

Note: Please see Data Appendix for definitions and sources of different variables.


