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Devwudfw

Zh lqyhvwljdwh wkh lpsdfw ri fxuuhqf| ulvn dqg ri wkh dgrswlrq ri wkh hxur rq lqwhuqdwlrqdo

sruwirolr fkrlfhv1 Zh xvh d sduvlprqrxv JDUFK sdudphwul}dwlrq wr hvwlpdwh d frqglwlrqdo yhuvlrq

ri wkh Lqwhuqdwlrqdo Fdslwdo Dvvhw Sulflqj Prgho dqg jhqhudwh rxw ri vdpsoh iruhfdvwv ri dvvhwv

uhwxuqv dqg pdunhw dqg fxuuhqf| ulvn h{srvxuhv1 Zh lpsohphqw rxw ri vdpsoh g|qdplf dvvhw

doorfdwlrq vwudwhjlhv wkdw wdnh dgydqwdjh ri wkh suhglfwdelolw| dqg wlph ydu|lqj qdwxuh ri erwk

ulvn h{srvxuhv dqg ulvn suhplxpv1 Zh �qg wkdw vwudwhjlhv wkdw lqfoxgh htxlwlhv dqg fxuuhqflhv

vljql�fdqwo| rxwshuirup vwudwhjlhv wkdw h{foxgh fxuuhqflhv1 Ixuwkhu prvw ri wkh ehqh�wv dffuxh iurp

pdqdjlqj qrq0HPX fxuuhqf| h{srvxuhv1 Wklv vxjjhvwv wkdw wkh sruwirolr wudgh0r�v iru lqwhuqdwlrqdo

lqyhvwruv duh xqolnho| wr gudvwlfdoo| dowhuhg e| wkh lqwurgxfwlrq ri wkh hxur1
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�Suholplqdu| dqg lqfrpsohwh1 Frpphqwv zhofrph1 Iluvw gudiw= Mxo| 4<<;1 Gh Vdqwlv lv zlwk Jrogpdq

Vdfkv ) Fr/ Jhudug lv iurp wkh Dqghuvrq Vfkrro dw XFOD/ dqg Kloolrq lv iurp LQVHDG dqg FHSU1

Fruuhvsrqglqj dxwkru= E1 Jhudug/ Wkh Dqghuvrq Vfkrro dw XFOD/ 443 Zhvwzrrg Eoyg/ Orv Dqjhohv/ FD

<33<8047;41 H0pdlo = ejhudugCdqghuvrq1xfod1hgx1 Who1 +643, ;58068771 Zh wkdqn vhplqdu sduwlflsdqw dw

wkh Edqn ri Qruzd| Shwurohxp Ixqg dqg dw wkh HID phhwlqjv lq Khovlqnl iru frqvwuxfwlyh frpphqwv1 Wkh

dxwkruv dfnqrzohgjh wkh �qdqfldo vxssruw ri d EVL Jdppd Irxqgdwlrq judqw1
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4Gl�huhqfhv lq frqvxpswlrq edvnhwv dulvh iurp gl�huhqfhv lq frqvxpswlrq rssruwxqlw| vhwv zklfk frxog

eh gxh/ iru h{dpsoh/ wr gl�huhqfhv lq suhihuhqfhv ru ylrodwlrq ri sxufkdvlqj srzhu sdulw|1
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5Zh irfxv rq wkh fdvh ri d p|rslf lqyhvwru zkr rswlpl}hv klv sruwirolr hdfk shulrg zlwkrxw frqvlghulqj

wkh lqwhuwhpsrudo glphqvlrq ri wkh sureohp1 Reylrxvo|/ vroylqj ri dq lqwhuwhpsrudo sruwirolr sureohp pd|

|lhog gl�huhqw uhvxowv +vhh/ iru h{dpsoh/ Dqj dqg Ehndhuw/ 4<<</ Fdpsehoo dqg Ylfhlud/ 4<<;/ dqg Gdv dqg

Xssdo/ 4<<<,1 Krzhyhu/ Dqj dqg Ehndhuw dqg Gdv dqg Xssdo �qg wkdw wkh rswlpdo lqwhuwhpsrudo g|qdplf

vwudwhjlhv gholyhu yhu| vpdoo dgglwlrqdo ehqh�wv ryhu wkh shulrg e| shulrg lpsohphqwdwlrq ri wkh rswlpdo

p|rslf vwudwhj|1 Wkh odwwhu lv vx�flhqw wr fdswxuh prvw ri wkh ehqh�wv ri wkh suhglfwdelow| dqg wlph ydu|lqj

qdwxuh ri wkh uhwxuqv frqglwlrqdo prphqwv1
6Wkh prgho fdq eh vroyhg zlwkrxw wkh dvvxpswlrq wkdw lq�dwlrq lv qrqvwrfkdvwlf1 Lq wklv fdvh/ krzhyhu/ lw

lv kdug wr glvhqwdqjoh lq�dwlrq dqg fxuuhqf| ulvn1 Vlqfh wkh hylghqfh vxjjhvwv wkdw wkh yrodwlolw| ri lq�dwlrq lq

prvw ghyhorshg pdunhwv lv qhjoljleoh frpsduhg wr h{fkdqjh udwh yrodwlolw|/ zh surfhhg zlwk wklv dvvxpswlrq1

Wklv doorzv xv wr irfxv rq wkh hpslulfdo uhohydqfh ri fxuuhqf| ulvn dorqh1
7Dowkrxjk zkhwkhu SSS krogv lq whupv ri h{shfwdwlrqv lv vwloo frqwuryhuvldo/ wkhuh lv dpsoh hpslulfdo

hylghqfh djdlqvw SSS lq wkh vkruw0whup +vhh Urjr�/ 4<<8 iru d uhylhz,1
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8Iru d ghwdlohg glvfxvvlrq ri wklv uhvxow/ vhh Vhufx +4<;3,1
9Vlqfh zh qrz irfxv rq wkh xqlyhuvdo sruwirolr/ zh rplw wkh o vxevfulsw iurp � dqg 	1
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:Wkh h{suhvvlrq iru $g lv htxlydoohqw wr wkh h{suhvvlrq iru wkh rswlpdo khgjh iru d suhvshfl�hg sruwirolr

ghulyhg lq Dqghuvrq dqg Gdqwklqh/ 4<;4/ dqg dv wkh| vkrz/ zrxog eh ydolg iru dq| fkrlfh ri $v1
;Lpsolflwo| wkh zhljkwv lq wkh wdeoh dvvxph wkdw wkh lqyhvwru kdv d ghjuhh ri uhodwlyh ulvn dyhuvlrq ri 41

Lw lv d vlpsoh pdwwhu wr vfdoh wkh sruwirolr zhljkwv ri wkh ulvn| dvvhwv e| wkh lqyhuvh ri wkh ghjuhh ri uhodwlyh

ulvn dyhuvlrq wr jhw wkh rswlpdo zhljkwv iru dq| ohyho ri ulvn dyhuvlrq1
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sruwirolr fkrlfh dqg sulflqj dv zhoo dv wkh uhihuhqfhv wr wkh ruljlqdo frqwulexwlrqv wr wkh �hog1
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Prqwko| Ghxwvfkh pdun +GHP, uhwxuqv rq wkh htxlw| lqglfhv ri vl{ frxqwulhv dqg wkh ydoxh0

zhljkwhg zruog lqgh{ duh iurp PVFL1 Wkh hxurfxuuhqf| rqh0prqwk ghsrvlw udwhv iru wkh

Iuhqfk iudqf/ Gxwfk jxloghu/ GHP/ Mdsdqhvh |hq/ Eulwlvk srxqg dqg X1V1 groodu duh iurp

GUL Lqf dqg wkh E1L1V1 H{fhvv uhwxuqv duh rewdlqhg e| vxewudfwlqj wkh hxurGHP rqh0prqwk

udwh1 Doo uhwxuqv duh frqwlqxrxvo| frpsrxqghg dqg h{suhvvhg lq shufhqwdjh shu prqwk1 Wkh

vdpsoh fryhuv wkh shulrg Mdqxdu| 4<:7 wkurxjk Dsulo 4<<: +5;3 revhuydwlrqv,�

'��
	 �� !�����
 !���������

Phdq Vwg1 Ghy1 Vnhz1 Zhljkwv@

X1V1 316:3 818< 031::-- 3168

Mdsdq 31644 9173 03146 3164

Iudqfh 31696 9175 03163- 3136

Jhupdq| 3173: 8145 031;5-- 3137

Qhwkhuo1 31:85 71;4 03186-- 3135

X1N1 3184; :147 3135 3144

HxuI 31474 4158 0319;--

HxuQ 31363 3187 03155

Hxum 316;8 913; 3145

Hxu' 31334 6174 314;

Hxu\ 313:9 6135 3164-

Zruog 31665 7194 031;7-- 4133

-dqg -- ghqrwh vwdwlvwlfdo vljql�fdqfh dw wkh 8( dqg 4( ohyhov1@Dv ri Ghfhpehu 64/ 4<<31

'��
	 +� &�����������	 ����
	������ �$ ��|
Msq1 Iu1 Jhu1 Qo1 X1N1 HxuI HxuQ Hxum Hxu' Hxu@\ Zuog

X1V1 1654 17:6 16:7 199: 1897 14:; 1397 189; 193< 1573 1;;7

Msq1 4 166: 1588 16:5 1679 1446 1399 1474 1547 1899 1997

Iu1 4 183; 187< 185< 15;: 1373 13;: 1459 1479 18<4

Jhu1 4 1939 16<4 01379 0139: 13;6 13<< 134< 17;3

Qo1 4 1994 13:: 1388 1564 15;5 147; 1:7:

X1N1 4 158: 149; 13;5 1583 1535 19<9

HxuI 4 167; 14;6 15:8 15;5 14;;

HxuQ 4 1359 1453 13;4 13<7

Hxum 4 1753 168; 1749

Hxu' 4 1775 1839

Hxu@\ 4 16;9
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Wkh lqirupdwlrq vhw lqfoxghv wkh zruog glylghqg sulfh udwlr lq h{fhvv ri wkh rqh0prqwk hxur0

GHP udwh +[GSU,/ wkh rqh prqwk fkdqjh lq wkh XV Whup Suhplxp +YXVWS,/ wkh fkdqjh

lq wkh rqh0prqwk hxurgroodu ghsrvlw udwh +YHxur',/ wkh X1V1 ghidxow suhplxp +XVGS,/ dqg

wkh gl�huhqfh ehwzhhq wkh orfdo fxuuhqf| rqh prqwk hxurghsrvlw uhdo uhwxuq dqg wkh uhdo uh0

wxuq rq wkh rqh prqwk hxurGHP ghsrvlw +IUUG/ QUUG/ mUUG/ 'UUG/ @\UUG,1 Wkh zruog

glylghqg |lhog lv wkh GHP ghqrplqdwhg glylghqg |lhog rq wkh PVFL zruog lqgh{1 Wkh X1V1

whup suhplxp lv wkh |lhog gl�huhqfh ehwzhhq wkh W0erqg ru W0qrwh zlwk pdwxulw| forvhvw wr

43 |hduv dqg wkh 6 prqwk W0eloo1 Wkh X1V1 ghidxow suhplxp lv wkh |lhog gl�huhqfh ehwzhhq

Prrg|*v Edd dqg Ddd udwhg erqgv1 Wkh uhdo uhwxuq rq rqh prqwk hxurghsrvlwv lv htxdo wr

wkh gl�huhqfh ehwzhhq wkh txrwhg qrplqdo ghsrvlw udwh dqg wkh suhylrxv prqwk fkdqjh lq

frqvxphu sulfh lqgh{1 Lq�dwlrq udwhv duh rewdlqhg iurp wkh LIV gdwdedvh1 Wkh vdpsoh fryhuv

wkh shulrg Mdqxdu| 4<:7 wkurxjk Dsulo 4<<: +5;3 revhuydwlrqv,1

Phdq Phgldq Vwg1 Ghy1 Plq1 Pd{1

[GSU 031574 0314<: 31546 031<77 314::

YXVWS 3133; 031345 31886 041:4: 51<;5

YHxur' 031335 031338 31445 031877 31886

XVGS 414:: 413<8 317:6 31893 519<3

'UUG 031348 031367 316:3 031<;: 31<8<

@\UUG 0313;9 031383 31999 061446 417:6

IUUG 31448 3144; 3173: 0413<; 51657

QUUG 31348 31374 317<8 0417:: 51384

mUUG 31359 31453 31964 051<<8 51975

Fruuhodwlrqv

[GSU YXVWS YHxur' XVGS 'UUG @\UUG IUUG QUUG

YXVWS 031447 4

YHxur' 03139; 031663 4

XVGS 31338 31449 03145: 4

'UUG 314;8 0313;9 31346 3163; 4

@\UUG 313<; 0313:9 3138< 3148< 31673 4

IUUG 0313;9 31338 31344 31398 31797 315;3 4

QUUG 031339 031387 0313<7 03135: 316<4 3177: 31779 4

mUUG 031384 03148: 31379 031383 31545 31633 3169: 31683

�3
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Wkh wdeoh uhsruwv wkh dyhudjh ri wkh hvwlpdwhg ulvn suhplxpv ryhu wkh ryhudoo vdpsoh shulrg/ wkh

vxeshulrg sulru wr Mxqh <3/ dqg wkh gl�huhqfh ehwzhhq wkh dyhudjh suhplxp ehiruh dqg diwhu Mxqh

<31 Wkh wrwdo ulvn suhplxp lv phdvxuhg dv wkh vxp ri wkh pdunhw ulvn suhplxp dqg wkh djjuhjdwh

fxuuhqf| suhplxp1 Wkh fxuuhqf| suhplxp lv wkh vxp ri wkh suhplxp dvvrfldwhg zlwk wkh HPX

fxuuhqflhv/ l1h1/ Iuhqfk iudqf dqg Gxwfk jxloghu/ dqg wkh suhplxp dvvrfldwhg zlwk wkh qrq0HPX

fxuuhqflhv/ l1h1/ Eulwlvk srxqg/ X1V1 groodu dqg Mdsdqhvh |hq1 Doo hvwlpdwhv duh uhsruwhg lq shufhqw

shu |hdu1 Qhzh|0Zhvw vwdqgdug huuruv lq sduhqwkhvlv1

'��
	 �� �����
 �����
�

X1V1 Mds1 Iu1 Jhu1 Qo X1N1 Zuog

Wrwdo Suhplxpv

Ryhudoo 81:5 9167 :195 6158 8146 <188 9166

+4179, +4143, +31;:, +318;, +31;5, +4156, +414<,

Suh0<3 <1:4 <139 <1<6 7186 :1;5 45147 <17;

+4186, +4158, +31<7, +319<, +31<4, +4178, +415;,

YSrvw0<3 04619 0<15< 0:1;9 07168 0:133 0;1;7 0431:8

+41<5, +4177, +4144, +31::, +4144, +41:<, +4193,

Pdunhw Suhplxpv

Ryhudoo ;179 9163 9169 713< 9143 <139 :1:3

+4147, +31::, +31;7, +3185, +31;6, +4173, +4136,

Suh0<3 431<7 :1:9 ;144 814< :1;7 441:< <1;7

+416<, +31<;, +4137, +3196, +4135, +41::, +415:,

YSrvw0<3 0;178 071<< 081<: 061:; 081<7 0<165 0:164

+4175, +4136, +413:, +3199, +4138, +41;3, +4163,

HPX Fxuuhqf| Suhplxpv

Ryhudoo 4155 4136 5139 0316< 316: 41;5 413:

+3159, +3157, +3166, +3144, +3148, +3183, +3156,

Suh0<3 415; 4143 513; 03164 315: 41;4 413:

+3169, +3166, +3179, +3148, +3154, +31:4, +3165,

YSrvw0<3 03154 03156 0313< 03159 316: 3136 03134

+316<, +316<, +317<, +3149, +3156, +31:7, +3168,

Qrq0HPX Fxuuhqf| Suhplxpv

Ryhudoo 061<8 031<< 031:< 0317; 04167 04167 05177

+3197, +3193, +3154, +313<, +3156, +3195, +317:,

Suh0<3 05184 3154 03159 03169 031<5 0417: 04177

+319:, +31:5, +3153, +3143, +3156, +31;4, +3183,

YSrvw0<3 071<6 0713: 041:< 03164 04175 3178 06176

+4149, +31;;, +316<, +3155, +317;, +4147, +31;9,

��
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Hxu' Hxu@\ HxuI HxuQ Hxum

Wrwdo Suhplxpv

Ryhudoo 3159 417: 4175 3146 4199

+31;5, +31:5, +315:, +3147, +317;,

Suh0<3 516; 6163 419< 3144 4178

+31;7, +31:;, +316:, +314<, +3196,

YSrvw0<3 0:156 09155 031<7 3138 31:3

+4164, +31<:, +3174, +314<, +31;:,

Pdunhw Suhplxpv

Ryhudoo 51;3 41;9 316; 3146 4196

+3167, +3158, +3138, +3136, +3156,

Suh0<3 6188 516: 3183 314; 513<

+3173, +3163, +3139, +3137, +315;,

YSrvw0<3 0518: 041:7 03173 03149 0418<

+3176, +3164, +313:, +3137, +315<,

HPX Fxuuhqf| Suhplxpv

Ryhudoo 4147 4134 4169 3145 31:5

+3148, +3149, +3163, +3146, +314<,

Suh0<3 4136 31<9 4178 313: 318<

+3153, +3156, +3176, +314<, +3159,

YSrvw0<3 316; 314< 03164 3149 3179

+3155, +3157, +3176, +314<, +315:,

Qrq0HPX Fxuuhqf| Suhplxpv

Ryhudoo 0619: 04173 03165 03145 0319<

+319:, +3195, +3143, +3137, +317<,

Suh0<3 0514< 03136 03158 03147 04156

+31:6, +31:5, +3145, +3138, +3197,

YSrvw0<3 08138 0719: 03157 3138 41;6

+414:, +31<5, +3149, +3139, +31;7,

�P
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A�i TLh|uL*�Lt @hi LM|@�?i_ M) TihuLh4�?} 4i@? �@h�@?Ui LT|�4�3@|�L? �t�?} |�i Mi}�??�?} Lu 4L?|� L�| Lu t@4T*i uLhiU@t|t

Lu i TiU|i_ hi|�h?t @?_ UL�@h�@?Ui 4@|h� }i?ih@|i_ M) |�i it|�4@|i_ W��� 4L_i*� A�L �@h�@?| Lu D M@t�U t|h@|i}�it

@hi �4T*i4i?|i_� E�� �@tt��i �?�it|4i?| �? |�i �Lh*_ �?_i d�`o Lh LT|�4@* i^��|) L?*) TLh|uL*�L d,�o� E2� 5|h@|i})

L?i T*�t @? LT|�4@* L�ih*@) U�hhi?U) �i_}i d�`n�O Lh ,�n�Oo� E�� 5|h@|i}) |�L ��|� @? @__i_ LT|�4@* U�hhi?U)

tTiU�*@|��i d�`n�O:5 Lh ,�n�O:5o� Ee� �T|�4@* u�**) �i_}i_ i^��|) TLh|uL*�L d6O`� Lh 6O,�o� ED� N?hit|h�U|i_

LT|�4@* TLh|uL*�L Lu i^��|) @?_ i�hLU�hhi?U) _iTLt�|td��AE`n�� Lh ��AE,n��o� 6Lh @** t|h@|i}�it �i h�*i L�| t�Lh|

TLt�|�L?t �? i^��|�it� �L* 2 hiTLh|t @�ih@}i 4L?|�*) hi@*�3i_ i Uitt hi|�h? Lu i@U� t|h@|i})c ��|� |�i�h t|@?_@h_ _i��@|�L?

�? T@hi?|�itit� �L*��� hiTLh|t |�i @�ih@}i �?�?uLh4i_ i TiU|i_ hi|�h? Lu |�i t|h@|i}) @?_ �? T@hi?|�it�tc |�i @�ih@}i Lu |�i

4L_i* uLhiU@t| Lu |�i 4L?|�*) t|@?_@h_ _i��@|�L? Lu |�i t|h@|i}) �L*� e hiTLh|t |�i |�|it| L? |�i 4i@? _�gihi?Ui Mi|�ii?

4i@? hi@*�3i_ hi|�h? @?_ �?UL?_�|�L?@* i TiU|i_ hi|�h? Lu |�i t|h@|i})c @?_ |�i t|h@|i})<t 5�@hTi h@|�L �? Mh@U!i|t� �L*

D hiTLh|t |�i @�ih@}i uh@U|�L? Lu |L|@* TLh|uL*�L �?�it|i_ �? h�t!) @tti|t @?_c �? Mh@U!i|tc |�i @�ih@}i |L|@* |�h?L�ih� �L* S

hiTLh|t |�i @�ih@}i hi@*�3i_ |L|@* hi|�h? Lu |�i t|h@|i})c @?_ �|t t|@?_@h_ _i��@|�L? �? T@hi?|�itit� �** �}�hit @hi hiTLh|i_

@t UL?|�?L�t*) UL4TL�?_i_ h@|it �? TihUi?| Tih 4L?|��

�e

R
XH+�e

R
4 w0whvw ���r ��R

���	���" +v1g, +
Lf�RM4 ^Vkdush` ^Dyj1Wxuq` +v1g,

Sdqho d= Zruog lqgh{ dqg doo hxurghsrvlwv

41 SZ 31395 31395 3183 41333 31953

+717:7, +7185;, ^31347` ^31333` +7177<,

51 SZ . FK 31399 314;< 041<7 31;:6 31957

+618<7, +61:;3, ^3134;` ^31679` +618::,

61 SZ .FK)V 313;7 31545 041<9 414:9 31975

+61946, +61;34, ^31356` ^31783` +618<8,

71 IKZR 03135; 31338 0916< 31357 31863

+314<6, +31449, ^031478` ^313<9` +315:3,

81 RSW+Z.F, 313;8 3139; 81:38 41583 31976

+41:58, +417:6, ^31383` ^31<<<` +41:58,

Sdqho e= Frxqwu| lqglfhv dqg doo hxurghsrvlwv

41 HR 31346 31335 3187; 3137: 318:4

+315;7, +31585, ^31379` ^31366` +31676,

51 HR . FK 031339 31334 08184 313<6 31885

+3154<, +31554, ^03135:` ^314::` +315;5,

61 HR . FK)V 31346 31354 041:4 316<9 318:4

+3178;, +31786, ^3135;` ^315;8` +317;9,

71 IKHR 031339 31334 0819:9 31448 31886

+315<9, +315<8, ^03134<` ^31584` +31663,

81 RSW+H.F, 313<5 313:8 81<; 4158< 31983

+41:59, +417:6, ^31386` ^31<<6` +41:5:,

�2
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Vwudwhj| +v1g, +
Lf�RM4 ^Vkdush` ^Dyj1Wxuq` +v1g,

Sdqho d= Zruog lqgh{ dqg qrq0HPX hxurghsrvlwv

41 SZ 31395 31395 31737 41333 31953

+717:7, +717::, ^31347` ^31333` +7177<,

61 SZ .FK 3139< 314<< 05144< 3134< 3195;

+618:7, +61:5:, ^3134<` ^3139<` +61889,

61 SZ .FK)V 313<7 3153< 041<4 31343 31985

+6193:, +61:77, ^31359` ^3143:` +618;:,

71 IKZR 031359 31339 071;74 31334 31865

+31533, +31457, ^031464` ^31384` +315:7,

81 RSW+Z.F, 31436 313;; 44157 031369 31994

+419<6, +41646, ^31394` ^315<8` +419;:,

Sdqho e= Frxqwu| lqglfhv dqg qrq0HPX hxurghsrvlwv

41 HR 3134; 31338 ;17;6 31378 318:9

+3157:, +31567, ^313:6` ^31366` +3163<,

51 HR . FK 31346 3133: 71738 31337 318:4

+314<8, +31537, ^3139:` ^31396` +315:3,

61 HR . FK)V 3136: 3135: <1547 031338 318<:

+3176<, +3173;, ^313;8` ^313<<` +31797,

71 IKHR 31348 3133< 9173< 31334 318:6

+31599, +31599, ^31389` ^313;:` +315:7,

81 RSW+H.F, 3143; 313;< 44149 03136; 31999

+419<9, +41646, ^31397` ^315<9` +419;<,
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Wklv wdeoh uhsruwv wkh dyhudjh sruwirolr sursruwlrqv lqyhvwhg lq wkh gl�huhqw dvvhwv iru wkh 43 sruwirolr

vwudwhjlhv h{dplqhg lq Wdeoh17 Iru wkh xqfrqvwudlqhg rswlpdo vwudwhjlhv zh dovr uhsruw pd{lpxp

dqg plqlpxp zhljkwv dv zhoo dv dyhudjh sruwirolr wxuqryhu shu prqwk ryhu wkh vdpsoh shulrg1 Doo

�jxuhv duh uhsruwhg lq shufhqw1

��
�� �� ,���� �
��- �
� ��� ������������

Zuog Hxu' Hxu\ HxuI HxuG Hxum

41 SZ 433133

51 SZ.FK 433133 07:197 05:154 091<8 <71<< 0581<5

61 SZ.FK)V 433133 0881;3 05;177 06158 4571<; 04<1<3

71 IKZR 6147 04193 0319< 03195 51<: 031;4

81 RSW+Z.F,1 617< 067167 081:: 4714; 457159 5614:

Plq1 3188 0<3149 08:175 0<<133 0<619< 0;;199

Pd{1 7515; 67169 85155 48<144 7571:5 447164

Wxuq1 31<9 43197 ;1:5 48169 8617: 4317<

��
�� #� ���
��� $
��
�� �
� ��� ������������

X1V1 Mds1 Iu1 Jhu1 Qo1 X1N1 Hxu' Hxu\ HxuI HxuG Hxum

41 HR 315: 4147 4148 3163 3175 416<

51 HR.FK 3154 31<6 31;: 3156 315; 4137 03137 04148 0515< 0516< 0415<

61 HR.FK)V 3154 31<6 31;: 3156 315; 4137 0417< 03169 813< 7134 3175

71 IKHR 319< 41:3 414< 3163 3164 5148 031:6 041;8 08168 49195 06184

81 RSW+H.F, 41:: 31<: 3146 3143 3145 316< 067173 081<3 461:5 4581:3 56165

Plq1 315; 3147 3135 3133 3135 3138 0<3146 08:148 04381;< 0<615: 0;;13<

Pd{1 56168 44178 31<9 4156 31;< 817: 67174 84194 48;1<6 758133 447165

Wxuq1 3183 3159 3136 3136 3136 3144 4319: ;1:3 48179 851<9 43179
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Wklv wdeoh uhsruwv wkh dyhudjh sruwirolr sursruwlrqv lqyhvwhg lq wkh gl�huhqw dvvhwv iru wkh 43

sruwirolr vwudwhjlhv h{dplqhg lq Wdeoh 81 Iru wkh xqfrqvwudlqhg rswlpdo vwudwhjlhv zh dovr uhsruw

pd{lpxp dqg plqlpxp zhljkwv dv zhoo dv dyhudjh sruwirolr wxuqryhu shu prqwk ryhu wkh vdpsoh

shulrg1 Doo �jxuhv duh uhsruwhg lq shufhqw1

��
�� �� ,���� �
� 
�
&�+. ������������

Zuog1 Hxu' Hxu\ Hxum

41 SZ 433133

51 SZ.FK 433133 07:198 059177 057133

61 SZ.FK)V 433133 0871<4 05:1:7 049169

71 IKZR 616; 041:7 0319< 031;<

81 RSW+Z.F,1 61<7 0631<< 09148 5<18<

Plq1 4146 0;6145 08313; 0:615;

Pd{1 5<1:6 541;< 6;135 444145

Wxuq1 31<3 43168 :13< 44143
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�� #� ���
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�
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X1V1 Mds1 Iu1 Jhu1 Qo1 X1N1 Hxu' Hxu\ Hxum

41 HR 316< 4137 316< 31:8 3176 4185

51 HR.FK 316< 4137 316< 31:8 3176 4185 0317: 04146 05185

61 HR.FK)V 316< 4137 316< 31:8 3176 4185 0:1;6 05174 8157

71 IKHR 3199 4158 3177 31;8 3165 515< 031:< 04168 06186

81 RSW+R.F, 5135 4146 313< 3143 3147 317; 064146 09165 5<1:5

Plq1 3194 3164 3134 3133 3133 3146 0;6144 083165 0:8174

Pd{1 49168 ;139 3189 3199 31:4 8166 541;5 6;139 444139

Wxuq1 317: 3158 3135 3136 3136 3145 43169 :13; 4413<
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Hvwlpdwhv duh edvhg rq prqwko| Ghxwvfkh pdun ghqrplqdwhg frqwlqxrxvo| frpsrxqghg uhwxuqv

iurp Mdqxdu| 4<:7 wkurxjk Dsulo 4<<:1 Gdwd iru wkh frxqwu| htxlw| lqglfhv dqg wkh zruog sruwirolr

duh iurp PVFL1 Rqh0prqwk hxurfxuuhqf| ghsrvlw udwhv duh iurp GUL Lqf dqg wkh E1L1V1 Hdfk phdq

htxdwlrq uhodwhv wkh dvvhw h{fhvv uhwxuq ��| wr lwv zruog fryduldqfh ulvn ���|3�1��|� �6|4 dqg lwv

fxuuhqf| ulvn ���|3�1��|� �DnSc|41 Wkh sulfhv ri ulvn duh ixqfwlrqv ri d qxpehu ri lqvwuxphqwv/ !|3�/

lqfoxghg lq wkh lqyhvwruv* lqirupdwlrq vhw1 Wkh lqvwuxphqwv lqfoxgh d frqvwdqw/ wkh zruog lqgh{

glylghqg |lhog lq h{fhvv ri wkh rqh0prqwk hxurGHP udwh +[GSU,/ wkh fkdqjh lq wkh rqh prqwk

hxurgroodu udwh +YHxur',/ wkh X1V1 ghidxow suhplxp +XVGS,/ wkh rqh prqwk fkdqjh lq X1V1 whup

suhplxp +YXVWS,/ dv zhoo dv wkh gl�huhqfh ehwzhhq wkh 4 prqwk uhdo udwhv iru wkh orfdo fxuuhqf|

hxurghsrvlwv dqg wkh hxurGHP ghsrvlw +Orf UUG,1

��| F �|3����|3� 1��|� �6|4 G
D[

&'�

�&c|3����|3� 1��|� �Sn&c|4 G ��|

zkhuh �|3� F �6�1"�6!|3�4� �&c|3� F "�&!|3� dqg �|��|3� 	 � 1�� #|4 � Wkh frqglwlrqdo

fryduldqfh pdwul{ #| lv sdudphwhul}hg dv iroorzv

#|F #f
 1��� � ��� � ++�4 G���
�|3���|3�G���
#|3�

zkhuh - ghqrwhv wkh Kdgdpdug pdwul{ surgxfw/ � dqg + duh 45� 4 yhfwruv ri frqvwdqwv dqg � lv dq

45� 4 xqlw yhfwru1 Urexvw vwdqgdug huuruv duh uhsruwhg lq sduhqwkhvhv1

'��
	 �� '����
�
� �������
�

Frqvw [GSU YHxur' XVGS

"6 071;3 +416;, 51;5 +5149, 0518; +413:, 4166 +1:85,

Frqvw YXVWS YHxur' XVGS Orf UUG

"88o 1469 +14;3, 031346 +13::, 1759 +187;, 0136< +14:6, 0144: +149:,

"�, 17;5 +1685, 317<4 +14<4, 1858 +4144, 0169: +1593, 16;< +14<3,

"m 1483 +13:6, 31367 +1375, 17:8 +1549, 01449 +138<, 0137< +1374,

"t 013:3 +13:;, 0313:5 +137<, 01493 +158:, 1397 +1397, 1383 +1369,

"m 013:9 +1395, 3134; +136<, 157< +14;;, 1374 +1384, 143: +1383,

X1V1 Mds1 Iu1 Jhu1 Qo1 X1N1 Hxu' Hxu@\ HxuI HxuQ Hxum Zuog

�� 14<4 1498 144: 163; 1493 1554 155; 1539 167< 1549 13<: 14;3

+1366, +1364, +1367, +1388, +1367, +1366, +1378, +136<, +13<8, +1363, +136:, +135<,

�� 1<93 1<:; 1<;< 167; 1<8< 1<94 1;38 1;9< 1;<4 1<:8 1<<6 1<97

+1346, +133<, +133;, +15;8, +1345, +1347, +13:<, +1383, +13:3, +133;, +134;, +1344,
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Qxoo K|srwkhvlv $2 gi s0ydoxh

Lv wkh sulfh ri pdunhw ulvn frqvwdqwB

Kf A "6c� F � �� % � 4413;7 6 31344

Duh wkh sulfhv ri fxuuhqf| ulvn htxdo wr }hurB

Kf A "&c� F � �&� � 8;1;:4 58 31333

Duh wkh sulfhv ri fxuuhqf| ulvn frqvwdqwB

Kf A "&c� F � �&� � % � 7:14<7 53 31334

Duh wkh sulfhv ri fxuuhqf| ulvn ri HPX frxqwulhv htxdo wr }hurB

Kf A "&c� F � ��� & F �� � 5313<5 43 3135;

Duh wkh sulfhv ri fxuuhqf| ulvn ri qrq~HPX frxqwulhv htxdo wr }hurB

Kf A "&c� F � ��� & F �� 3� � 6513:8 48 31339

'��
	 �� !�����
 !��������� ��� -���������� $�� ��
 0
�����	�

X1V1 Mds1 Iu1 Jhu1 Qo1 X1N1 Hxu' Hxu@\ HxuI HxuQ Hxum Zuog

Dyj+��|, 316: 3164 3169 3174 31:8 3185 3133 313; 3147 3136 3146 3166

Dyj+e'�|, 03144 03155 0315: 3147 3165 0315; 03135 03138 3135 3135 03134 03153

UPVH 8188 915: 916< 8144 71:9 :145 6167 51<; 4155 3184 5196 7186

U2 @

4 5195 41:8 318< 3187 518: 5148 3139 3198 3136 031<4 0414; 61:<

U2 M

4nU 4196 61<5 4133 3189 5156 319; 6194 519: 7186 43179 6187 616;

Nxuw1U 6193- 416< 41;5- 6184- 7153- 713;- 31;4- 3143 6197- 41;<- 41;:- 7145-

E0M_ 4:4- 5416 7614- 495- 544- 4<:- :197n 516< 553- 7;16- 7513- 554-

T45+},
i 31:6 31:8 3183 3168 3149 31:5 319: 3175 3168 316< 3153 3174

T45+}
5,i 31<9 31:4 3149 3136 31<6 31;8 3197 3193 31:; 3189 31<7 31<<

HQ0OPu 31<3 3145 315< 31;; 3188 314; 3173 3145 314< 3156 3136 31;:

Olnholkrrg Ixqfwlrq= 0:8:719:
@

Svhxgr0�2 zkhq pdunhw ulvn lv wkh rqo| sulflqj idfwru> Msvhxgr0�2 zkhq erwk pdunhw dqg fxuuhqf| ulvn

duh sulflqj idfwruv> Uhtxdo wr }hur iru wkh qrupdo glvwulexwlrq> _Ehud0Mdutxh vwdwlvwlf iru qrupdolw|> is~

ydoxhv iru Omxqj0Er{ vwdwlvwlf ri rughu 45> us~ydoxhv ri Hqjoh0Qj whvw iru wkh suhglfwdelolw| ri frqglwlrqdo

vhfrqg prphqwv xvlqj wkh lqvwuxphqwv1

ndqg - ghqrwh vwdwlvwlfdo vljql�fdqfh dw wkh 8( dqg 4( ohyhov1

��
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