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X�<� :nZgZkv_\� I�<� ;h]^Zgh\� F�N� <hjh]mrbg� X�G� =Z\jbr� <�I� =hem[_\�

<�=� Fm^jhex[h\� <�B� I_ljh\� :�I� KljhdZq� X�:� K\bklmgh\

GZmqgh�bkke_^h\Zl_evkdbc bgklblml we_dljhnbabq_kdhc ZiiZjZlmju

bf� >�<� ?nj_fh\Z� KZgdl�I_l_j[mj]� Jhkkby

2[km`^Zxlky \hijhku kha^Zgby mkdhjbl_ey ^_clhgh\ ^ey dhfie_dkZ h[gZjm`_gby >< b <<� Gh\uc ijbgpbi

ihkljh_gby kbkl_fu ^_l_dlbjh\Zgby >< b <<� ij_^eh`_gguc \ GID EMP GBBWN:� hkgh\Zg gZ bkihevah\Zgbb

bfimevkgh]h bklhqgbdZ g_cljhgh\ b j_]bkljZpbb b bkke_^h\Zgbb k\hckl\ \lhjbqgh]h ]ZffZ baemq_gby� \hagbdZxs_]h

ijb \aZbfh^_ckl\bb g_cljhggh]h ihlhdZ k bkke_^m_fuf h[t_dlhf� Bfimevkguc ihlhd g_cljhgh\ kha^Z_lky ijb

\aZbfh^_ckl\bb imqdZ mkdhj_gguo ^_clhgh\ kh ki_pbZevghc fbr_gvx� JZkkfZljb\Zxlky q_luj_ \hafh`guo ko_fu

mkdhj_gby� mkdhjbl_ev k ijhkljZgkl\_ggh�h^ghjh^ghc d\Z^jmihevghc nhdmkbjh\dhc �IHDN� k \uoh^ghc wg_j]b_c

^_clhgh\ � Fw<� we_dljhklZlbq_kdbc ]_g_jZlhj g_cljhgh\ gZ lm `_� wg_j]bx� \ukhdhqZklhlguc mkdhjbl_ev� khklhysbc

ba h^ghaZahjguo j_ahgZlhjh\ k \uoh^ghc wg_j]b_c ^_clhgh\ ��� Fw<� Z lZd`_ lZg^_f ± j_ahgZlhj k IHDN iexk

j_ahgZlhj k i_j_f_ggh�nZah\hc nhdmkbjh\dhc �INN� k \uoh^ghc wg_j]b_c qZklbp ��� Fw<� Kbkl_fZ bg`_dpbb ^he`gZ

h[_ki_qb\Zlv ki_pbZevgmx \j_f_ggmx fh^meypbx mkdhjy_fh]h imqdZ� fZdjhbfimevku ^ebl_evghklvx ��� fdk_d

kh^_j`Zl ihke_^h\Zl_evghklv bfimevkh\ ^ebl_evghklvx � fdk�

<\_^_gb_

< GID EMP GBBWN: bf� >�<� ?nj_fh\Z jZajZ[Zlu\Z_lky l_ogheh]bq_kdbc dhfie_dk ^ey h[gZjm`_gby

\aju\qZluo� ^_eysboky \_s_kl\� Z lZd`_� \ [m^ms_f� \hafh`gh b gZjdhlbq_kdbo \_s_kl\ jZklbl_evgh]h

ijhbkoh`^_gby� H[gZjm`_gb_ \aju\qZluo \_s_kl\ �%%� ± ]eZ\gZy p_ev� Dhgp_ilmZevgZy ko_fZ

l_ogheh]bq_kdh]h dhfie_dkZ ijb\_^_gZ gZ jbk� �� Dhfie_dk kh^_j`bl \ukhdhqZklhlguc ebg_cguc

mkdhjbl_ev dZd baemqZl_ev mkdhj_gguo qZklbp �ijhlhgh\ beb ^_clhgh\�� [_jbeeb_\mx �beb m]e_jh^gmx�

fbr_gv� \ j_amevlZl_ \aZbfh^_ckl\by k dhlhjhc mkdhj_ggu_ qZklbpu ijhba\h^yl ihlhd g_cljhgh\�

bkke_^m_fuc h[t_dl b [ukljh^_ckl\mxsmx kbkl_fm baf_j_gby b h[jZ[hldb bgnhjfZpbb \ \b^_ ]ZffZ

baemq_gby hl h[t_dlZ ijb [hf[Zj^bjh\d_ _]h g_cljhgZfb >�@� B^_glbnbdZpby \aju\qZluo \_s_kl\ hkgh\ZgZ

gZ j_]bkljZpbb�

� J � baemq_gby� \hagbdZxs_]h ijb g_mijm]hf jZkk_ygbb [ukljuo g_cljhgh\ gZ y^jZo 1� 2� &�

� J � baemq_gby� \hagbdZxs_]h \ j_amevlZl_ j_Zdpbc aZo\ZlZ f_^e_gguo g_cljhgh\ y^jZfb ZahlZ�

� J � baemq_gby hl dhjhldh`b\msbo bahlhih\ ijb g_cljhgghc Zdlb\Zpbb�

>_eysb_ky \_s_kl\Z b^_glbnbpbjmxlky ijb baf_j_gbb wg_j]_lbq_kdbo b \j_f_gguo ki_dljh\ g_cljhgh\

b ]ZffZ qZklbp�

KjZ\gbl_evguc ZgZeba ko_f mkdhj_gby

Ihkdhevdm f_lh^ ^_l_dlbjh\Zgby� ij_^eh`_gguc \ GID EMP >�@ ij_^iheZ]Z_l bkihevah\Zgb_

bfimevkgh]h bklhqgbdZ g_cljhgh\� ijb \u[hj_ mkdhjyxs_c kbkl_fu ^ey dhfie_dkZ jZkkfZljb\Zebkv

ke_^mxsb_ lbiu mkdhjbl_e_c�

�� ebg_cguc %Q�mkdhjbl_ev ijhlhgh\�

�� ebg_cguc %Q�mkdhjbl_ev ^_clhgh\�

�� ebg_cguc %Q�mkdhjbl_ev ba g_aZ\bkbfuo h^ghaZahjguo j_ahgZlhjh\�

�� g_cljhgguc ]_g_jZlhj gZ hkgh\_ i_j_aZjy^gh]h we_dljhklZlbq_kdh]h mkdhjbl_ey�

jZ[hlZxsbc \ bfimevkghf j_`bf_�

<u[hj [ue h]jZgbq_g ke_^mxsbfb mkeh\byfb�

� jZ[hqZy qZklhlZ %Q�mkdhjbl_e_c ^he`gZ [ulv ��� F=p� ihkdhevdm GID EMP bf__l l_ogheh]bq_kdb_

gZjZ[hldb b bklhqgbdb %Q�fhsghklb \ wlhf qZklhlghf ^bZiZahg_�

� mkdhjbl_ev ^he`_g bf_lv bfimevkguc lhd� dhlhjuc fh`_l h[_ki_qblv lj_[m_fuc ihlhd g_cljhgh\�

� wg_j]by bg`_dlbjm_fuo \ mkdhjbl_ev qZklbp g_ ^he`gZ [ulv \ur_ �� dw<�

� ]Z[Zjblu� wg_j]hihlj_[e_gb_� keh`ghklv ba]hlh\e_gby b gZkljhcdb ^he`gu [ulv� ih \hafh`ghklb�

fbgbfbabjh\Zgu�



���

FZl_fZlbq_kdh_ fh^_ebjh\Zgb_ \aZbfh^_ckl\by f_`^m mkdhj_ggufb qZklbpZfb b fbr_gvx� Z lZd`_

hp_gdZ mihfygmluo \ur_ q_luj_o lbih\ mkdhjbl_e_c ijb\_eb d ke_^mxsbf h]jZgbq_gbyf gZ \uoh^gu_

iZjZf_lju mkdhjyxsbo kbkl_f�

fbgbfZevguc lj_[m_fuc ihlhd g_cljhgh\ ��
�
��k_d

RilbfZevguc fZl_jbZe fbr_gb %_

lj_[m_fuc lhd ^_clhgh\ �� f:

lj_[m_fZy wg_j]by ^_clhgh\ ���Fw<

lj_[m_fZy wg_j]by ijhlhgh\ �� Fw<

JZkq_l hkgh\guo nbabq_kdbo b dhgkljmdlb\guo oZjZdl_jbklbd jZkkfZljb\Z_fuo mkdhjbl_e_c�

m^h\e_l\hjyxsbo wlbf beb [ebadbf d gbf lj_[h\Zgbyf� ^Ze ke_^mxsb_ j_amevlZlu�

IZjZf_lju %Q�mkdhjbl_ey ijhlhgh\� khklhys_]h ba j_ahgZlhjZ k ijhkljZgkl\_ggh�h^ghjh^ghc

d\Z^jmihevghc nhdmkbjh\dhc �IHDN� k \uoh^ghc wg_j]b_c �Fw< b j_ahgZlhjZ k i_j_f_ggh�nZah\hc

nhdmkbjh\dhc �INN��

wg_j]by ijhlhgh\ ��Fw<

qbkeh j_ahgZlhjh\ �

bfimevkguc lhd gZ \uoh^_ g_ [he__ �� f:

^ebgZ mkdhjbl_ey ��� f

fhsghklv� jZkk_b\Z_fZy \ j_ahgZlhjZo g_ [he__ ��� d<l

IZjZf_lju %Q�mkdhjbl_ey ^_clhgh\ k j_ahgZlhjhf k IHDN�

wg_j]by ^_clhgh\ �Fw<

qbkeh j_ahgZlhjh\ �

bfimevkguc lhd gZ \uoh^_ �� f:

^ebgZ mkdhjbl_ey g_ [he__ � f

fhsghklv� jZkk_b\Z_fZy \ j_ahgZlhj_ g_ [he__ ��� d<l

Jbk� �� Dhgp_ilmZevgZy ko_fZ dhfie_dkZ h[gZjm`_gby dhgljZ[Zg^guo lh\Zjh\�

GZ jbk� � ihdZaZgu g_dhlhju_ iZjZf_lju mkdhjyxsbo yq__d j_ahgZlhjZ k IHDN ^ey mkdhj_gby ^_clhgh\

�4 ± wnn_dlb\ghklv mkdhj_gby� E ± hlghkbl_evgZy kdhjhklv kbgojhgghc qZklbpu� M ± kbgojhggZy nZaZ� Z ±

Zi_jlmjZ dZgZeZ��
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IZjZf_lju %Q�mkdhjbl_ey� khklhys_]h ba g_aZ\bkbfuo h^ghaZahjguo j_ahgZlhjh\�

wg_j]by ^_clhgh\ ���Fw<

fbgbfZevgh \hafh`gh_ dhebq_kl\h j_ahgZlhjh\ �

bfimevkguc lhd gZ \uoh^_ �[_a ij_^\Zjbl_evghc [Zgqbjh\db� g_ [he__ � f:

bfimevkguc lhd gZ \uoh^_ �k ij_^\Zjbl_evghc [Zgqbjh\dhc� g_ [he__ �� f:

fhsghklv� jZkk_b\Z_fZy \ j_ahgZlhjZo ��� d<l

G_^hklZldb� keh`gZy kbkl_fZ %Q�iblZgby �ljm^ghklb jZa\h^db fhsghklb b nZabjh\Zgby gZijy`_gby \

j_ahgZlhjZo�� fZeuc \uoh^ghc lhd imqdZ� [hevrbc wfbllZgk \ kjZ\g_gbb k mkdhjbl_eyfb k IHDN�

g_h[oh^bfhklv \ fZ]gblguo nhdmkbjmxsbo mkljhckl\Zo� keh`gZy \ZdmmfgZy kbkl_fZ� Mkdhjbl_ev lZdh]h

lbiZ gm`gh ^_eZlv gZ qZklhl_ ��� F=p b k wg_j]b_c bg`_dpbb ���±��� dw<� Kh]eZkgh i_j_qbke_gguf

g_^hklZldZf� mkdhjbl_ev lZdh]h lbiZ g_ fh`_l [ulv emqr_ mkdhjbl_ey k IHDN�

IZjZf_lju we_dljhklZlbq_kdh]h i_j_aZjy^gh]h mkdhjbl_ey \ bfimevkghf j_`bf_�

mkdhjy_fu_ qZklbpu '
�
� '

�

wg_j]by ^_clhgh\ �Fw<

bfimevkguc lhd gZ \uoh^_ g_ [he__ �� f:

]Z[Zjblgu_ jZaf_ju mkdhjbl_ey �\dexqZy bg`_dlhj� �u� f
�

< lZdhf mkdhjbl_e_ mkdhjbl_evgZy ljm[dZ� ]Zah\Zy i_j_aZjy^gZy fbr_gv b bklhqgbd mkdhjyxs_]h

gZijy`_gby jZkiheZ]Zxlky \ aZa_fe_gghf khkm^_� aZiheg_gghf bahebjmxsbf ]Zahf ih^ ^Z\e_gb_f \

g_kdhevdh Zlfhkn_j� JZaf_j khkm^Z aZ\bkbl hl \_ebqbgu mkdhjyxs_]h gZijy`_gby >�@�

G_^hklZldb� gZebqb_ khkm^Z \ukhdh]h ^Z\e_gby k kbkl_fhc ]Zahh[_ki_q_gby� ljm^ghklb hldZqdb ]ZaZ ba

i_j_aZjy^ghc fbr_gb�

Jbk� �� IZjZf_lju mkdhjyxsbo yq__d�

<u\h^u

LZdbf h[jZahf� ijb fbgbfZevguo lj_[h\Zgbyo d \uoh^guf lhdm b wg_j]bb dhgdmjbjmxsbfb kbkl_fZfb

fh]ml [ulv %Q�ebg_cguc mkdhjbl_ev ^_clhgh\ b g_cljhgguc ]_g_jZlhj k i_j_aZjy^dhc '
�
gZ '

�
� H^gZdh�

_keb hilbfbaZpby kbkl_fu ^_l_dlbjh\Zgby b ijhp_kkbg]Z ihlj_[m_l m\_ebqblv qbkeh g_cljhgh\�

\aZbfh^_ckl\mxsbo k dhgljhebjm_fuf h[t_dlhf� l�_� m\_ebq_gby wg_j]bb mkdhj_gguo qZklbp� lh \u[hj

^he`_g [ulv k^_eZg \ ihevam \�q� ebg_cgh]h mkdhjbl_ey� ihkdhevdm m\_ebq_gb_ wg_j]bb ^_clhgh\ gZ �±� Fw<

fh`_l [ulv ^hklb]gmlh a^_kv ^h[Z\e_gb_f \ mkdhjyxsbc ljZdl j_ahgZlhjZ k INN ^ebghc g_ [he__ �f� DZd

[ueh ihdZaZgh A�:� :g^j__\hc b X�<� Am_\uf� imqhd '
�
k lhdhf ^h �� f: \hafh`gh mkdhjblv \ lZdhf

j_ahgZlhj_ ^h �±��� Fw< [_a ihl_jv qZklbp� < lh `_ \j_fy m\_ebq_gb_ \uoh^ghc wg_j]bb \

we_dljhklZlbq_kdhf mkdhjbl_e_ ^Z`_ gZ � Fw< ijb\h^bl d kms_kl\_gghfm m\_ebq_gbx _]h ]Z[Zjblh\�

kgb`_gbx gZ^_`ghklb�
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< gZklhys__ \j_fy mkdhjbl_evgZy qZklv l_ogheh]bq_kdh]h lZfh`_ggh]h dhfie_dkZ� dhlhjuc

ba]hlZ\eb\Z_lky \ GID EMP b \ dhhi_jZpbb k ^jm]bfb ij_^ijbylbyfb KZgdl±I_l_j[mj]Z� \dexqZ_l \ k_[y

kbkl_fm bg`_dpbb bhgh\ '
�

� j_ahgZlhj k IHDN� mkdhjyxsbc bhgu hl �� dw< ^h ��� Fw<� ijbq_f kbkl_fZ

bg`_dpbb hkms_kl\ey_l ^\hcgmx fh^meypbx bfimevkh\ lhdZ \ khhl\_lkl\bb k lj_[h\Zgbyfb kbkl_fu

^_l_dlbjh\Zgby� FZdjhbfimevk lhdZ ^ebl_evghklvx ��� fdk_d k j_adbf i_j_^gbf njhglhf jZa[b\Z_lky gZ

fbdjhbfimevku ^ebl_evghklvx � fdk_d� Khhlghr_gb_ f_`^m ^ebl_evghklvx fbdjhbfimevkh\ b bgl_j\Zehf

f_`^m gbfb hij_^_ey_lky dhfijhfbkkhf f_`^m \hafh`ghklvx ^_l_dlhjh\ h[jZ[Zlu\Zlv fZdkbfZevgh_

dhebq_kl\h bgnhjfZpbb b g_h[oh^bfhklvx j_]bkljbjh\Zlv aZiZa^u\Zxsb_ g_cljhgu \ ijhf_`mldZo f_`^m

bfimevkZfb�

Ebl_jZlmjZ

>�@ <X�$� 6YLVWXQRY DW DO� 13. /876 3URJHFW RI FRQWUDEDQG GHWHFWLRQ V\VWHP� 3URFHHGLQJV RI /,1$& ����

FRQIHUHQFH� 0RQWHUH\� 86$� $XJXVW ���� �WR EH SXEOLVKHG��

>�@F�N� <hjh]mrbg�X�G� =Z\jbr� :�<� Kb^hjh\� :�F� NbZedh\kdbc F_lh^ h[gZjm`_gby \aju\qZluo b

^_eysboky \_s_kl\� IZl_gl JN 1 �������� ijbhjbl_l hl �� fZy �����

>�@ 9�3� *ROXEHY HW DO� 'HVLJQ )HDWXUHV DQG 2SHUDWLRQDO SDUDPHWHUV RI &KDQJH ± ([FKDQJH +HDY\ ,RQ $FFHOHUDWRU

8.3����� 3URFHHGLQJV RI (3$& ����� 1LFH� )UDQFH� 9�� S� ����� ����� �����


