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K�;� <hjh`ph\� :�:� =eZah\� =�:� DZjZfur_\Z� E�F� Hgbs_gdh

H[t_^bgzgguc bgklblml y^_jguo bkke_^h\Zgbc� >m[gZ� Jhkkby

<\_^_gb_

JZa\blb_ kh\j_f_gguo pbdehljhgh\ b^zl \ gZijZ\e_gbb ih\ur_gby bgl_gkb\ghklb� wg_j]bb b jZkrbj_gby

Zkkhjlbf_glZ mkdhjy_fuo qZklbp� < gZklhys__ \j_fy gZ[ex^Z_lky jZklmsbc bgl_j_k d bkihevah\Zgbx kbev�

ghlhqguo imqdh\ mkdhj_gguo qZklbp� Pbdehljhg� dZd [he__ ijhklhc� ^_rz\uc b wdhghfbqguc mkdhjbl_ev ih

kjZ\g_gbx k ebg_cguf� gZbemqrbf h[jZahf ih^oh^bl ^ey ]_g_jZpbb imqdh\ \ukhdhc bgl_gkb\ghklb� Hk�

gh\gu_ ijh[e_fu� \hagbdZxsb_ ijb jZajZ[hld_ pbdehljhgh\ b ebg_cguo mkdhjbl_e_c gZ [hevrb_ lhdb�

k\yaZgu k wnn_dlZfb ijhkljZgkl\_ggh]h aZjy^Z imqdZ� dhlhju_ \hagbdZxl ba�aZ dmehgh\kdh]h jZklZedb\Z�

gby� mkbeb\Zxs_]hky ijb m\_ebq_gbb iehlghklb aZjy^Z� Ba\_klgh� qlh \ dhfiZdlguo pbdehljhgZo ij_^_ev�

guc ih ihi_j_qghfm aZjy^m lhd g_ ij_\urZ_l �� f:� <hafh`ghklv ijbf_g_gby ZdkbZevghc bg`_dpbb b bk�

ihevah\Zgby \g_rgbo bklhqgbdh\� agZqbl_evgh [he__ \ukhdb_ qZklhlu ZdkbZevguo [_lZljhgguo dhe_[Zgbc

mf_gvrZxl h]jZgbq_gby ih ihi_j_qghfm aZjy^m \ k_dlhjguo pbdehljhgZo� Bgl_gkb\guc gZ[hj wg_j]bc \

ih^h[guo mklZgh\dZo iha\hey_l ba[_`Zlv ihl_jv gZ \u\h^_� h[mkeh\e_gguo ^_ckl\b_f ijh^hevguo kbe ijh�

kljZgkl\_ggh]h aZjy^Z�

< ^Zgghc jZ[hl_ bamqZehkv \ebygb_ ijhkljZgkl\_ggh]h aZjy^Z gZ ^\b`_gb_ qZklbp \ k_dlhjguo pbdehljh�

gZo� ij_^gZagZq_gguo ^ey mkdhj_gby ^_cljhgh\� ijhlhgh\ b +
�

�bhgh\� Qbke_ggu_ jZkqzlu ijh\h^bebkv k

bkihevah\Zgb_f ijh]jZffgh]h dhfie_dkZ� hibkZggh]h \ jZ[hl_ >�@� bkihevamxs_]h ^ey mqzlZ kbe ijhkljZg�

kl\_ggh]h aZjy^Z HTXLYDOHQW FRQWLQXRXV PHWKRG�

�� >bgZfbdZ qZklbp \ kbevghlhqghf pbdehljhg_

Ijh\h^bebkv jZkqzlu ih mkdhj_gbx ^_cljhgh\ b ijhlhgh\ k bgl_gkb\ghklyfb ^h �� b �� f: khhl\_lkl�

\_ggh� ^h wg_j]bb �� Fw< \ k_dlhjghf pbdehljhg_� IZjZf_lju� bkihevam_fu_ ^ey jZkqzlh\� ij_^klZ\e_gu \

lZ[e� ��

LZ[ebpZ ��

Lbi pbdehljhgZ � k_dlhjguc

Mkdhjy_fZy qZklbpZ ^_cljhg ijhlhg

Wg_j]by bg`_dpbb �Fw<� ��� ���

Dhg_qgZy wg_j]by �Fw<� �� ��

Bgl_gkb\ghklv �f:� �� ��� ��

FZ]gblgZy kbkl_fZ

Qbkeh k_dlhjh\ � �

M]eh\Zy ijhly`_gghklv k_dlhjZ �q� �� ��

F_`ihexkghc aZahj �kf� � �

JZ^bZevgZy ijhly`_gghklv ihexkZ �kf� ��y��� ��y���

Kj_^g__ fZ]gblgh_ ihe_ �d=k� � �

FZdkbfZevguc neZll_j ���� ����

MkdhjyxsZy kbkl_fZ

Qbkeh '�we_dljh^h\ � �

M]eh\Zy ijhly`zgghklv '�we_dljh^h\ � q � ���� ��

RbjbgZ mkd� s_eb � q � ��� �

:dkbZevgZy Zi_jlmjZ �kf� � �

<Q�gZijy`_gb_ �d<� ���y��� ���y���

GZ[hj wg_j]bb �Fw<� ���y��� ���y���

J_ahgZgkgZy qZklhlZ �F=p� ���� ����

QZklhlZ h[jZs_gby �F=p� ����� ����

DjZlghklv mkdhj_gby �� �



��

Ihi_j_qgu_ wfbllZgku imqdZ ijb bg`_dpbb ijbgbfZebkv jZ\gufb �� SfffjZ^ �^ey ^_cljhgh\� b

�� SfffjZ^ �^ey ijhlhgh\�� ijh^hevguc ± �� SfffjZ^�

���� P_glj

GZ jbk� �� � ij_^klZ\e_gu aZ\bkbfhklb ZdkbZevguo wfbllZgkh\ hl wg_j]bb ^_cljhgh\ b ijhlhgh\ khhl\_l�

kl\_ggh� Ba jbkmgdh\ \b^gh� qlh ^_ckl\b_ ihi_j_qguo kbe ijhkljZgkl\_ggh]h aZjy^Z ijb\h^bl d j_adhfm

m\_ebq_gbx wnn_dlb\guo ZdkbZevguo wfbllZgkh\ �h[t_^bg_gb_ wfbllZgkh\ ^ey \k_o wg_j]bc \ imqd_� \

p_glj_ mkdhjbl_ey� LZdbf h[jZahf� ^ey ^_cljhgh\ ^himkdZ_lky lhd g_ [he__ �� f: �ZdkbZevguc jZa[jhk ijb

wlhf g_ ij_\urZ_l Zi_jlmju mkdhjbl_ey�� ^ey ijhlhgh\ ± ��f: �ZdkbZevguc jZaf_j imqdZ � ��� Zi_jlmju '�

we_dljh^Z�� H^gZdh ke_^m_l aZf_lblv� qlh \ jZkqzlZo wfbllZgk \uqbkeyeky dZd nmgdpby kj_^g_d\Z^jZlbqgh]h

hldehg_gby� l�_� g_ \k_ qZklbpu ihiZ^Zxl \ wfbllZgk� ke_^h\Zl_evgh� j_Zevguc ij_^_e ih ihi_j_qghfm ijh�

kljZgkl\_gghfm aZjy^m gZoh^blky g_kdhevdh gb`_�
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���� AhgZ \u\h^Z

>ey fbgbfbaZpbb ^_ckl\by ijh^hevgh]h ijhkljZgkl\_ggh]h aZjy^Z g_h[oh^bf [hevrhc gZ[hj wg_j]bb�

ijb wlhf gm`gh h[_ki_qblv khojZg_gb_ gZ^e_`Zs_]h dZq_kl\Z imqdZ \ ijhp_kk_ mkdhj_gby� < gZrbo jZkqz�

lZo gZ[hj wg_j]bc iha\hebe mkdhjblv imqhd qZklbp ^h wg_j]bb �� Fw< aZ �� h[hjhlh\ �^_cljhgu� b �� h[h�

jhlh\ �ijhlhgu�� Ijb wlhf gZijy`_gb_ gZ j_ahgZlhjZo f_gyehkv ebg_cgh �\_ebqbgu mdZaZgu \ lZ[ebp_�� GZ

jbk� � ij_^klZ\e_gu jZ^bZevgu_ jZkij_^_e_gby ^_cljhgh\ ijb ,  � f: �Fe_\Z�� ijb ,  �� f: �kijZ\Z�� gZ

jbk� � ± ijhlhgh\ ijb ,  �� f: �ke_\Z�� ijb ,  �� f: �kijZ\Z�� <b^gh� qlh kblmZpby k mkdhj_gb_f ijhlhgh\

kms_kl\_ggh emqr_� g_kfhljy gZ lh� qlh ijb mkdhj_gbb ^_cljhgh\ bkihevah\Zeky IODWWRS±j_ahgZlhj� Z ijb

mkdhj_gbb ijhlhgh\ � g_l�

AZf_lbf� qlh gZqZevgZy nZah\Zy rbjbgZ k]mkldZ �� ]jZ^ <Q y\ey_lky hilbfZevghc ^ey lhdZ �� f:� ^ey lh�

dZ �� f: hilbfZevgZy rbjbgZ k]mkldZ jZ\gZ ijb[ebabl_evgh �� ]jZ^ <Q� Mf_gvr_gb_ nZah\hc rbjbgu

ijb\h^bl d m\_ebq_gbx iehlghklb aZjy^Z \ [Zgq_� qlh ijb\h^bl d mom^r_gbx dZq_kl\Z imqdZ� m\_ebq_gb_

nZah\hc rbjbgu mom^rZ_l mkeh\by ^ey nhjfbjh\Zgby djm]eh]h imqdZ� qlh ijb\h^bl d nhjfbjh\Zgbx imqdZ

k yjdh \ujZ`_gghc kibjZevghc nhjfhc �kf� jbk� � ke_\Z�� Ijb hilbfZevghc ^ey dZ`^h]h lhdZ \_ebqbg_ nZ�

ah\hc ijhly`zgghklb k]mkldZ [ukljh nhjfbjm_lky djm]euc imqhd �kf� jbk� � kijZ\Z� ijhp_kk nhjfbjh\Zgby

ihqlb aZ\_jrzg�� dZd hibkZgh \ jZ[hl_ K� :^ZfZ >�@�

Jbk� �� AZ\bkbfhklv wnn_dlb\guo ZdkbZevguo

wfbllZgkh\ hl wg_j]bb ijhlhgh\ ^ey ,  �� f:� ,  

�� f:�

Jbk� �� AZ\bkbfhklv wnn_dlb\guo ZdkbZevguo wfbl�

lZgkh\ hl wg_j]bb ^_cljhgh\ ^ey ,  � f: b ,  �� f:�
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Jbk� �� JZ^bZevgu_ jZkij_^_e_gby ^_cljhgh\ ^ey ihke_^gbo ljzo h[hjhlh\ �ke_\Z � ijb ,  � f:� kijZ\Z � ijb

,  �� f:��
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Jbk� �� JZ^bZevgu_ jZkij_^_e_gby ijhlhgh\ ^ey ihke_^gbo ljzo h[hjhlh\ �ke_\Z � ijb ,  �� f:� kijZ\Z � ijb

,  �� f:��

Jbk� �� Ihjlj_lu imqdZ ihke_ � h[hjhlh\� ,  �� f:� nZah\Zy rbjbgZ k]mkldZ ijb bg`_dpbb �� ]jZ^ <Q �ke_\Z�

b �� ]jZ^ <Q �kijZ\Z��
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�� Bg`_dlhj \ NZahljhg HBYB

>ey ij_h^he_gby h]jZgbq_gby gZ ij_^_evgmx bgl_gkb\ghklv \ p_gljZevghc ahg_ NZahljhgZ HBYB� h[m�

keh\e_ggh]h \ hkgh\ghf keZ[hklvx \_jlbdZevghc nhdmkbjh\db� [ue ij_^eh`_g kihkh[ m\_ebq_gby� ijbf_j�

gh gZ ihjy^hd bgl_gkb\ghklb ijhlhggh]h imqdZ mkdhjbl_ey iml_f \g_rg_c bg`_dpbb b ihke_^h\Zl_evghc

^\moklmi_gqZlhc i_j_aZjy^db imqdZ G�

kgZqZeZ \ G
�
b aZl_f \ G

�

>�@�

< dZq_kl\_ bg`_dlhjZ \ NZahljhg ij_^eZ]Z_lky bkihevah\Zlv k_dlhjguc pbdehljhg lbiZ hibkZggh]h \ur_�

gh k dhg_qghc wg_j]b_c �Fw<� jZ^bmk fZ]gblZ ijb wlhf khklZ\bl a ��� f� Mqblu\Zy hlkmlkl\b_ g_h[oh^bfh�

klb bkihevah\Zgby IODWWRS ± j_ahgZlhjZ� jZkqzlu ijh\h^bebkv k gZebqb_f q_lujzo '�we_dljh^h\� qlh iha\h�

ebeh kgbablv mkdhjyxs__ gZijy`_gb_ ^h ���y��� d<�

Jbk� �� JZ^bZevgu_ jZkij_^_e_gby ijhlhgh\� Jbk� �� LjZ_dlhjby jZ\gh\_kghc qZklbpu�

GZ jbk�� ij_^klZ\e_gu jZ^bZevgu_ jZkij_^_e_gby ijhlhgh\ ijb lhd_ ,  �� f:� JZkklhygb_ f_`^m h[hjh�

lZfb \ ahg_ \u\h^Z hdheh � kf� ijb wlhf gZ[ex^Z_lky g_dhlhjh_ mrbj_gb_ imqdZ� ijb\h^ys__ d mf_gvr_�

gbx ahgu� k\h[h^ghc hl qZklbp� ^h � kf� GZ jbk� � ihdZaZgZ ljZ_dlhjby jZ\gh\_kghc qZklbpu�

AZdexq_gb_

Kbeu ijhkljZgkl\_ggh]h aZjy^Z ^himkdZxl jZ[hlm ^_cljhggh]h \ZjbZglZ kbevghlhqgh]h pbdehljhgZ \ j_�

`bf_ jZa^_ezgguo hj[bl k ij_^_evguf lhdhf imqdZ ^h �� f:� Bkihevah\Zgb_ IODWWRS�j_ahgZlhjZ h[yaZ�

l_evgh�

Wnn_dlu ihi_j_qgh]h ijhkljZgkl\_ggh]h aZjy^Z ijb\h^yl d kms_kl\_gghfm m\_ebq_gbx ZdkbZevgh]h

wfbllZgkZ \ p_glj_ ijhlhggh]h \ZjbZglZ pbdehljhgZ ijb ,  �� f:� g_ ij_\urZy ijb wlhf Zdk_ilZgkZ mkdh�

jbl_ey� Ijb aZ^Zgghf gZ[hj_ wg_j]bb qZklbp bf__l f_klh ^hklZlhqgh_ ^ey ���� \u\h^Z imqdZ ijhlhgh\ jZa�

^_e_gb_ hj[bl gZ dhg_qghf jZ^bmk_ ijb bgl_gkb\ghklyo gb`_ ��f: [_a bkihevah\Zgby IODWWRS�j_ahgZlhjZ�

JZ[hq_c bgl_gkb\ghklvx fh`gh kqblZlv bgl_gkb\ghklv \ �� f:�

Kbeu ijhkljZgkl\_ggh]h aZjy^Z ^himkdZxl jZ[hlm pbdehljhgZ�bg`_dlhjZ \ j_`bf_ jZa^_ezgguo hj[bl k

ij_^_evguf lhdhf imqdZ ^h �� f:� Bkihevah\Zgb_ q_lujzo '�j_ahgZlhjh\ iha\hebl kms_kl\_ggh mf_gvrblv

mkdhjyxsb_ gZijy`_gby� JZ[hq_c bgl_gkb\ghklvx fh`gh kqblZlv bgl_gkb\ghklv \ �� f:�

:\lhju ]em[hdh ijbagZl_evgu ?�F� Kuj_kbgm aZ ih^^_j`dm ijb ijh\_^_gbb jZ[hlu�

Ebl_jZlmjZ

�� .DUDP\VKHYD *�$�� 2QLVFKHQNR /�0�� 9RUR]KWVRY 6�%� 6SDFH &KDUJH (IIHFWV LQ D +LJK�&XUUHQW ,QMHFWRU
&\FORWURQ� ,Q 3URF� (3$& ����� 9LHQQD� �����

�� 6� $GDP� 6SDFH FKDUJH HIIHFWV LQ F\FORWURQV ± IURP VLPXODWLRQV WR LQVLJKWV� LQ 3URF� &\FORWURQV DQG WKHLU
$SSOLFDWLRQV� &DHQ� ����� S�����

�� H�<�KZ\q_gdh ³Ij_^eh`_gby ih gh\hfm \ZjbZglm \g_rg_c bg`_dpbb nZahljhgZ HBYB b \hafh`ghklyf
_]h j_ZebaZpbb´� >m[gZ� �� ghy[jy �����
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