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Devwudfw

Zh vkrz krz wkh xvh ri sdqho gdwd phwkrgv vxfk dv wkrvh sursrvhg lq
vlqjoh htxdwlrqv e| Ndr +4<<<, dqg Shgurql +4<<<, ru lq v|vwhpv e| Oduvvrq
dqg O|kdjhq +4<<<, wr lqyhvwljdwh hfrqrplf k|srwkhvhv vxfk dv sxufkdvlqj
srzhu sdulw| ru wkh whup vwuxfwxuh ri lqwhuhvw udwhv pd| eh d�hfwhg e| wkh
h{lvwhqfh ri furvv0xqlw frlqwhjudwlqj uhodwlrqv1 Wkh h{lvwlqj olwhudwxuh dvvxphv
wkdw vxfk uhodwlrqv/ wkdw wlh wkh xqlwv ri wkh sdqho wrjhwkhu/ duh qrw suhvhqw1
Xvlqj hpslulfdo h{dpsohv iurp d sdqho ri RHFG frxqwulhv zh vkrz wkdw wklv
dvvxpswlrq lv yhu| olnho| wr eh ylrodwhg1 Vlpxodwlrqv ri wkh surshuwlhv ri sdqho
frlqwhjudwlrq whvwv lq wkh suhvhqfh ri furvv0xqlw uhodwlrqv duh wkhq suhvhqwhg
wr ghprqvwudwh wkh vhulrxv frvw ri dvvxplqj dzd| vxfk uhodwlrqv1 Vrph �{hv
duh sursrvhg dv d zd| ri ghdolqj zlwk wkhvh pruh jhqhudo vfhqdulrv1

�Zh duh yhu| judwhixo wr wkh Hxurshdq Xqlyhuvlw| Lqvwlwxwh iru sduwldoo| ixqglqj wklv uhvhdufk
xqghu uhvhdufk surmhfw _Prghoolqj dqg Iruhfdvwlqj Hfrqrplf Wlph Vhulhv lq wkh Suhvhqfh ri Kljk
Rughuv ri Lqwhjudwlrq dqg Vwuxfwxudo Euhdnv lq Gdwd%1

|Fruuhvsrqglqj dxwkru1 Ghsduwphqw ri Hfrqrplfv/ Hxurshdq Xqlyhuvlw| Lqvwlwxwh/ 83349
Vdq Grphqlfr gl Ilhvroh1 Skrqh= .6<0388079;806891 Id{= .6<0388079;805351 H0pdlo= edqhu0
mhhCgdwdfrpp1lxh1lw

}Lvwlwxwr gl Hfrqrpld Srolwlfd dqg LJLHU/ Xqlyhuvlwd* Erffrql/ Yld Vdodvfr 6/ 53469 Plodqr
{Ghsduwphqw ri Hfrqrplfv/ Hxurshdq Xqlyhuvlw| Lqvwlwxwh/ 83349 Vdq Grphqlfr gl Ilhvroh
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#B� A wwE@� a �?�| M) �?�|EK� a t)t|i4 E_� BB Ee�

�?�| � �?�| 2 �L�?|ES�

� �ff f�fSe f�feH f�fDH f�fDS f�fSD f�fD�

2ff f�fDb f�fD� f�fD� f�fDS f�fSf f�feD

eff f�fD. f�fD2 f�fD� f�fD2 f�fD. f�feD

2� �ff f�fbH f�feH f�feb f�H�D f�f22 f�f2�

2ff f�fH. f�fDD f�fD2 f��e2 f�fD� f�f2e

eff f�fSb f�fD� f�fD2 f�fD� f�fDS f�f2H

2� �ff f���H f�feb f�f�D f�HH. f�f2e f�f�H

2ff f�fb� f�fDD f�feS f��He f�feD f�f��

eff f�fSb f�fD� f�feH f�fDD f�fDD f�f��

2� �ff f�fbH f�fDe f�fDe f���S f�fD. f�f2.

2ff f�f.2 f�fDe f�fDf f�fDe f�fDH f�f2b

eff f�fSf f�fDf f�fD� f�fDf f�fD� f�f��

E@�= Uhmhfwlrq iuhtxhqflhv ri qxoo k|srwkhvlv dw 8( vljql�fdqfh ohyho xvlqj OO+4<<<, dv|ps0

wrwlf fulwlfdo ydoxhv/ zkhq OO vwdwlvwlf lv fdofxodwhg1

EK�= Uhmhfwlrq iuhtxhqflhv/ xqlw e| xqlw/ ri qxoo k|srwkhvlv dw 8( vljql�fdqfh ohyho/ xvlqj

Mrkdqvhq +4<<8, dv|pswrwlf fulwlfdo ydoxhv1

ES�= Fdofxodwhg e| vhwwlqj wkh vljql�fdqfh ohyho ri wkh xqlw e| xqlw Mrkdqvhq whvwv dw � �

Ef�bD��*2/ vr wkdw wkh vljql�fdqfh ri wkh mrlqw whvw lv 8(1

E_�= Uhmhfwlrq iuhtxhqflhv dw 8( vljql�fdqfh ohyho xvlqj Mrkdqvhq +4<<8, dv|pswrwlf fulwlfdo

ydoxhv zkhq v|vwhp lv hvwlpdwhg zlwkrxw uhvwulfwlrq +dsduw iurp wkrvh qhfhvvdu| iru lghqwl�fdwlrq,1

Ee�= Uhmhfwlrq iuhtxhqflhv ri frlqwhjudwlrq dprqj wkh frpprq wuhqgv ghulyhg iurp wkh xqlw

e| xqlw frlqwhjudwlrq dqdo|vlv zkhq wkh qxoo k|srwkhvlv lv dffhswhg lq hdfk xqlw1

�2
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#B� A wwE@� a �?�| M) �?�|EK� a t)t|i4 E_�

�?�| � �?�| 2 �L�?|ES�

2� �ff f�D�� f�D.S f�D.D f�22b f���S

2ff f�b.H f�bH2 f�bHD f�b�e f�S�D

eff ��fff ��fff ��fff ��fff f�bbb

2� �ff f�Sbb f�D.S f��S. f��D� f��SD

2ff f�bbb f�bH2 f�.b2 f�SS. f�D22

eff ��fff ��fff f�bbH f�bbD f�b.e

2� �ff f�bH� f�bHD f�bH� f�b�. f�SDH

2ff ��fff ��fff ��fff ��fff f�bbb

eff ��fff ��fff ��fff ��fff ��fff

E@�� E_�G 5ii ?L|it |L A@M*i e
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GJS W OO+d, M xqlw e| xqlw+e, M v|vwhp +f,
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5D 433 phdq 4149< 31<94 4138; 41334 41474 41338

v1g1 ;1;6: 431:63 51:49 51:;6 4:1483 531897

533 phdq 41347 4135< 41335 41337 41344 31;:4

v1g1 41359 61353 3148< 31494 71::< 81938

733 phdq 31<<< 41333 31<<< 41333 31:;4 41385

v1g1 3139; 313:3 31398 31397 531;5< 4;1964

5E 433 phdq 41385 4138; 4138; 416:4 413<5 31<6:

v1g1 51;;7 :139; 51:49 6619:3 <1<55 4;177;

533 phdq 41335 31;56 41335 41369 41483 31873

v1g1 31459 4;1395 31493 71;43 4316;< 4814;7

733 phdq 41333 41333 31<<< 41378 4133: 31:64

v1g1 31385 313:8 31398 31459 4144: 4176:

5F 433 phdq 41337 41348 41335 41338 31::5 31;4;

v1g1 31667 31;6< 31486 314:6 561:46 918;<

533 phdq 41333 31<<< 41333 41333 31<75 31<45

v1g1 3139< 31445 31399 31396 615:9 617<<

733 phdq 41333 41333 41333 41333 41696 317<9

v1g1 31365 31363 31364 31363 6;188< 6:1853

E@�= Prqwh Fduor phdq dqg vwdqgdug ghyldwlrq ri hvwlpdwhg qrupdolvhg frlqwhjudwlqj sdudp0

hwhu lq hdfk xqlw xvlqj OO phwkrg1

EK�= Prqwh Fduor phdq dqg vwdqgdug ghyldwlrq ri hvwlpdwhg qrupdolvhg frlqwhjudwlqj sdudp0

hwhu lq hdfk xqlw xvlqj Mrkdqvhq xqlw e| xqlw1

ES�= Prqwh Fduor phdq dqg vwdqgdug ghyldwlrq ri hvwlpdwhg qrupdolvhg frlqwhjudwlqj sdudp0

hwhu lq hdfk xqlw xvlqj Mrkdqvhq ixoo v|vwhp1

�e
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#B� A wwE@� M xqlw e| xqlwEK� BB E_�

�?�| � �?�| 2 �L�?|

huu'f huu'� ha'f ha'� ha'f ha'� h'f h'� h'2

�� �ff f�2�� f��fD f�fDe f�ffe f�fDe f�ffS f�fDD f�2�f f�f2f �

2ff f�S2� f�2�D f�fD� f�ffe f�fD� f�ffD f�fDS f�SfD f�f�S �

eff f�bb� f�2H� f�fD� f�ff� f�fD� f�ffe f�fDf f�bb� f�fe� �

�� �ff f�DH� f�22� f�2S� f�f2S f�fDe f�ffS f�2�b f�Df2 f�f�. �

2ff f�b.f f�2HH f��2e f�f2S f�fD� f�ffD f�2.S f�bSf f�f�b �

eff ��fff f�2.D f��Sb f�f2H f�fD� f�ffD f��2f ��fff f�f�H �

�� �ff f�DHf f�2�H f�fDe f�ffe f�2SD f�f2� f�22� f�Dff f�f�D �

2ff f�bSb f�2HD f�fD� f�ffe f��e� f�f�f f�2HH f�bSf f�fe2 �

eff ��fff f�2Se f�fD� f�ff� f��H2 f�f2b f���� ��fff f�f�� �

�# �ff f�S2H f�2�S f�fDS f�ffD f�fDe f�ffS f�fS. f�S�� f�f�H �

2ff f�bbD f�2HD f�fSf f�ffD f�fD� f�ffD f�fDb f�bbe f�fef �

eff ��fff f�2.� f�fDb f�ff� f�fD� f�ffD f�fD2 ��fff f�f�H �

e� �ff f�D�2 f��Df f�fS� f�ffH f�fDe f�ffS f�fDH f�ebD f���D f�f�S

2ff f�b.. f�b�. f�fS� f�ffS f�fD� f�ffD f�fDH f�b.S f�S�2 f�f�H

eff ��fff ��fff f�fDH f�ffS f�fD� f�ffD f�feD ��fff ��fff f�f��

e� �ff f�SbS f�e�S f��Se f�f2D f�fDe f�ffS f��2S f�SS� f��2� f�f�e

2ff f�bbH f�HS� f�222 f�f�e f�fD� f�ffD f��.� f�bb. f�e.f f�f2S

eff ��fff ��fff f�2Se f�f�e f�fD� f�ffD f��b. ��fff f�bSS f�f2f

e� �ff f�He� f�S�H f��e2 f�f2� f�2SD f�f2� f�2e� f�.bH f�2ef f�f2f

2ff f�bb. f�bb� f��Hf f�f2S f��e� f��f2 f��fS f�bbb f�H�. f�f2S

eff ��fff ��fff f�2f� f�f2S f��H2 f�f2b f��DH ��fff ��fff f�f2�

e# �ff f�b.b f�b�b f�fSS f�ffS f�fDe f�ffS f�fD. f�b.H f�S�f f�f�S

2ff ��fff ��fff f�f.f f�ffD f�fD� f�ffD f�fDe ��fff f�bbb f�f�2

eff ��fff ��fff f�f.f f�ff. f�fD� f�ffD f�fe. ��fff ��fff f�f2S
�S



EUL?|�?�i_�

D� �ff f�..� f��Se f�DHe f�feb f�DbD f�fS� f�Hf� f�D2f f�f�b �

2ff ��fff f�He2 f�bHe f�fDS f�bHS f�fS2 f���� f�bDS f�f2� �

eff ��fff ��fff ��fff f�fD� ��fff f�fDH f�fe� ��fff f�f�H �

D� �ff f�bDe f�e2e f�DHe f�feb f�.�D f�fSH f�.D� f�.�e f�f2e �

2ff ��fff f�HbS f�bHe f�fDS f�bb� f�fH� f��2� f�bfD f�f�� �

eff ��fff ��fff ��fff f�fD� ��fff f��f� f�fSH ��fff f�ffb �

D� �ff f�bb� f�SH. f�DHe f�feb f�b�� f��.2 f�SH� f�SbH f�f�S �

2ff ��fff f�bb. f�bHe f�fDS f�bbb f�22� f�2fe f�b2H f�ffS �

eff ��fff ��fff ��fff f�fD� ��fff f�2.f f��bb ��fff f�ff� �

D# �ff ��fff f�Heb f�bHD f�fD� f�bb� f�f.� f��2f f�bDS f�f2� �

2ff ��fff ��fff ��fff f�fDe ��fff f�fS� f�feS ��fff f�f2f �

eff ��fff ��fff ��fff f�feb ��fff f�fS� f�f�b ��fff f�f�. �

E@�= Uhmhfwlrq iuhtxhqflhv ri ouu ' f ru � dw 8( vljql�fdqfh ohyho xvlqj OO+4<<<, dv|pswrwlf

fulwlfdo ydoxhv/ zkhq OO vwdwlvwlf lv fdofxodwhg

EK�= Uhmhfwlrq iuhtxhqflhv/ xqlw e| xqlw/ ri udqn f ru � dw 8( vljql�fdqfh ohyho/ xvlqj Mrkdqvhq

+4<<8, dv|pswrwlf fulwlfdo ydoxhv1

ES�= Uhmhfwlrq iuhtxhqflhv ri qxoo k|srwkhvlv xvlqj mrlqw whvw/ zkhuh wkh vljql�fdqfh ohyho ri

wkh xqlw e| xqlw Mrkdqvhq whvwv lv vhw dw �� Ef�bD��*21

E_� G Uhmhfwlrq iuhtxhqflhv ri frlqwhjudwlrq dprqj frpprq wuhqgv ghulyhg iurp xqlw e| xqlw

dqdo|vlv zkhq wkh qxoo k|srwkhvlv lv dffhswhg lq hdfk xqlw1

�.
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GJS W OOE@� M xqlw e| xqlwEK�

xqlw 4 xqlw 5 mrlqwES�

huu'f huu'� ha'f ha'� ha'f ha'�

9D 433 31557 31395 318;7 3137< 31776 31355 318<5

533 31948 313<6 31<;7 31389 31386 31338 31434

733 31<<7 313<9 41333 31384 31384 31337 31384

9E 433 31<95 31459 41333 31388 3138; 31339 31393

533 41333 3143; 41333 31387 31386 31338 3138<

733 41333 313<< 41333 31388 31384 31338 31387

9F 433 318;: 31448 318;7 3137< 31464 3134: 3194;

533 31<9< 31449 31<;7 31389 3146; 31348 3148:

733 41333 31435 41333 31384 31478 31347 3145:

9G 433 31968 31433 31<;8 31386 31387 31339 313<9

533 31<<8 313<7 41333 31387 31386 31338 3138;

733 41333 313<3 41333 3137< 31384 31338 31383

:D 433 31464 31389 31936 3173: 31387 31339 31:;;

533 317<< 31639 31<<; 31<;: 31386 31338 313<7

733 31<<: 31<;4 41333 41333 31384 31338 3135:

:E 433 3154; 313:< 31:<9 3174: 31387 31339 31:9:

533 31:77 3165; 41333 31<55 31386 31338 3155;

733 41333 31;99 41333 41333 31384 31338 31359

�b



EUL?|�?�i_�

:F 433 317<6 31565 31:<9 3174: 3144< 31347 31:9<

533 31<:5 31;47 41333 31<55 3146: 31348 3158<

733 41333 41333 41333 41333 31476 31347 31435

:G 433 3184; 31655 31<<: 31<;8 31387 31339 313;<

533 31<<: 31<;7 41333 41333 31386 31338 31364

733 41333 41333 41333 41333 31384 31338 3135:

;D 433 31558 313;9 31936 3173: 3153< 31364 31<:8

533 31;7< 31743 31<<; 31<;: 3198: 3137; 3188<

733 41333 31<;5 41333 41333 31<<< 31386 3136;

;E 433 31667 31447 31:<9 3174: 3153< 31364 31<:3

533 31<7< 31698 41333 31<55 3198: 3137; 31958

733 41333 31;98 41333 41333 31<<< 31386 3136:

;F 433 317:8 3155: 31:<9 3174: 313<7 3134: 31<;8

533 31<;< 31;43 41333 31<55 31568 31366 31;<5

733 41333 41333 41333 41333 31:6: 31384 31785

;G 433 31;97 31755 31<<: 31<;8 319:3 31385 31878

533 41333 31<;7 41333 41333 31<<< 31384 31366

733 41333 41333 41333 41333 41333 31385 3135:

E@�� ES�= Vhh qrwhv wr Wdeoh ;

ef
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