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Renal dysfunction can be caused by several factors, including hypertension, urinary tract

obstruction, autoimmune disorders, urinary tract infection, diabetes mellitus, consumption

of drugs that affect nephrotoxic and antibiotic from aminoglycoside class. Breadfruit leaves

(Artocarpus altilis (Park.) Fsb.) is a traditional plant that hasbeen used empirically to treat

kidney diseases. The research has been done to figure out the nephroprotective effect of

breadfruit leaves infusion on white male rats strain Sprague-Dawley previously induced

by carbon tetrachloride. There were 25 rats which were divided randomly into five groups.

Group I which was the normal control group received CMC 0,5%. Group II which was

the carbon tetrachloride control group was induced with carbon tetrachloride that was

dissolved in the coconut oil 0,4 mL/kg bw rat. Group III, IV and V were administered doses

of infusion 13,5 g/kg bw/day; 27 g/kg bw/day and 54 g/kg bw/day for 7 days. Two hours

later, the animals were given carbon tetrachloride induction. At the 8th day, the blood was

collected from the orbital sinus and then the rats were performed a surgery to collect the

kidney. The urea and creatinine plasma level measurement has been done by colorimetric

method and histology of kidney was observed. One way ANOVA (α=0,1) of the study

showed that nephroprotective effect of breadfruit leaves infusion were significantly different

among groups and dose of 54 g/kg bw/day has the best nephroprotective effect.

,FZXPSET� breadfruit leaves, creatinine, histological, kidney, urea
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Gangguan fungsi ginjal dapat disebabkan oleh beberapa faktor,diantaranya penyakit

hipertensi, adanya sumbatan pada saluran kemih, kelainan autoimun, infeksi saluran

kemih, diabetes mellitus, konsumsi obat-obatan yang berefek nefrotoksik dan obat antibiotik

golongan aminoglikosida. Daun sukun (Artocarpus altilis (Park.) Fsb.) merupakan

tanaman tradisional yang secara empiris digunakan untuk mengobati penyakit ginjal.

Penelitian dilakukan untuk mengetahui efek nefroprotektif infus daun sukun pada tikus

putih jantan galur Sprague-Dawley yang diinduksi dengan karbon tetraklorida. Hewan

uji terdiri atas 25 ekor tikus yang dibagi atas lima kelompok secara acak, kelompok I
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merupakan kontrol normal yang diberi CMC 0,5%, kelompok II diinduksi dengan karbon

tetraklorida dalam minyak kelapa dengan dosis 0,4 mL/kg bb tikus, kelompok III, IV dan

V diberi sediaan uji selama 7 hari dengan dosis berturut-turut 13,5 g/kg bb tikus/hari;

27g/kg bb tikus/hari dan 54 g/kg bb tikus/hari. Dua jam setelah pemberian sediaanuji,

hewan uji diinduksi karbon tetraklorida. Pada hari ke-8 dilakukan pengambilan darah

melalui sinus orbital mata dan dibedah untuk diambil ginjalnya. Selanjutnya dilakukan

pengukuran kadar urea dan kreatinin plasma secara kolorimetri serta pemeriksaan

histologis ginjal. Hasil ANAVA satu arah (α=0,1) menunjukkan bahwa efek nefroprotektif

yang dihasilkan antar kelompok memiliki perbedaan yang bermakna dan dosis 54 g/kg bb

tikus/hari memiliki efek nefroprotektif paling baik.

,BUB LVODJ� daun sukun, gambaran histologis, ginjal, kreatinin, urea
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(BOHHVBO GVOHTJ HJOKBM EBQBU EJTFCBCLBO
PMFI CFCFSBQB GBLUPS� EJBOUBSBOZB EBQBU
EJTFCBCLBO PMFI QFOZBLJU IJQFSUFOTJ
BEBOZB TVNCBUBO QBEBTBMVSBO LFNJI
LFMBJOBO BVUPJNVO JOGFLTJ TBMVSBO LFNJI
EBO EJBCFUFT NFMMJUVT 	$PSXJO� ����
�
,POTVNTJ PCBU�PCBUBO���ZBOH NFNJMJLJ
FGFL OFGSPUPLTJL KVHB EBQBU NFOKBEJ
QFOZFCBC UFSKBEJOZB HBOHHVBO GVOHTJ
HJOKBM� 0CBU�PCBUBO TFQFSUJ BOUJCJPUJL
HPMPOHBO BNJOPHMJLPTJEB BTJLMPWJS EBO
LBQUPQSJM� EFOHBO LPOTFOUSBTJ CFTBS EBQBU
NFOZFCBCLBO LFSVTBLBO UVCVMVT LBSFOB
CFSTJGBU UPLTJL EBO NFOZFCBCLBO EJMBUBTJ
QFNCVMVI EBSBI��EJ HJOKBM TFIJOHHB MBKV
GJMUSBTJ HMPNFSVMBSNFOVSVO	(BOJTXBSOB
����
�

.FUPEF ZBOH EJHVOBLBO VOUVL�NFOHPCBUJ

HBOHHVBO QBEB HJOKBM EJBOUBSBOZB BEBMBI
NFUPEF IFNPEJBMJTJT EJBMJTJT QFSJUPOFBM
EBO QFODBOHLPLBO HJOKBM 	$PSXJO
����
� /BNVO NFUPEF UFSCBJL EBMBN
NFMBXBO QFOZBLJU HJOKBM UFOUV TBKB
NFMBMVJ QFODFHBIBO� 1FODFHBIBO ZBOH
VNVN EJMBLVLBO PMFI NBTZBSBLBU BOUBSB
MBJO EFOHBO NFMBLVLBO HBZB IJEVQ TFIBU�
(BZB IJEVQ TFIBU ZBOH EJMBLVLBO TFQFSUJ

NJOVN BJS ZBOH CBOZBL TFUJBQ IBSJ
CFSPMBI SBHB QPMB NBLBO TFIBU EBO ZBOH
TFEBOH QPQVMFS TBBU JOJ EJNBTZBSBLBU
BEBMBI EFOHBO NFOHPOTVNTJ TVQMFNFO
BMBNJ CFSVQB UBOBNBO USBEJTJPOBM�
5BOBNBO�UBOBNBO ZBOH VNVN
EJHVOBLBO NBTZBSBLBU VOUVL NFOHBUBTJ
QFOZBLJU HJOKBM BOUBSB MBJO EBVO NFOJSBO
EBVO UFNQVZVOH EBVO LFKJ CFMJOH
UFNVMBXBL� MFOHLVBT EBO EBVO TVLVO
	8BLJEJ ����� /PWFSJ[B � 3J[BM ����
�

%BVO TVLVO 	"SUPDBSQVT BMUJMJT 	1BSL�


'TC�
 NFSVQBLBO TBMBI TBUV UBOBNBO ZBOH
EJQFSDBZB� NBTZBSBLBU EBQBU NFOHPCBUJ
IFQBUJUJT TBLJU HJHJ NFOVSVOLBO� LBEBS
LPMFTUFSPM EBSBI EBO EBQBU NFOHBUBTJ
QFOZBLJU HJOKBM 	/PWFSJ[B� � 3J[BM ����
�
.BTZBSBLBU NFOHHVOBLBO EBVO TVLVO
VOUVL NFOHBUBTJ HBOHHVBO GVOHTJ HJOKBM
EFOHBO DBSB NFNJOVN BJS SFCVTBO EBVO
TVLVO UVB EFOHBO EPTJT �� H TFUJBQ IBSJOZB
	"EJSBHB� ����
� 1FOFMJUJBO TFCFMVNOZB
NFOZFCVULBO TFOZBXB GMBWPOPJE ZBOH
UFSLBOEVOH EBMBN FLTUSBL FUJM BTFUBU EBVO
TVLVO CFSHVOB VOUVL NFOHBUBTJ QFOZBLJU
LBSEJPWBTLVMBS 	1� ,JNJB ����
� /BNVO
QFOFMJUJBO� NFOHFOBJ FGFL UFSIBEBQ HJOKBM
NBTJI CFMVN EJUFMJUJ�
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1FOFMJUJBO CFSUVKVBO VOUVL NFMJIBU FGFL
OFGSPQSPUFLUJG� JOGVT EBVO TVLVO EFOHBO
EPTJT ��� H�LH CC UJLVT�IBSJ� �� H�LH
CC UJLVT�IBSJ EBO �� H�LH CC UJLVT�IBSJ
QBEB UJLVT QVUJI KBOUBO ZBOH EJJOEVLTJ
LBSCPO UFUSBLMPSJEB� EJUJOKBV EBSJ LBEBS
VSFB�EBO LSFBUJOJO QMBTNB TFSUB HBNCBSBO
IJTUPMPHJT HJOKBM�

.&50%&

"MBU

1FSBMBUBO ZBOH EJHVOBLBO QBEB QFOFMJUJBO

JOJ BEBMBI TPOEF MBNCVOH TQVJU	5FSVNP

UJNCBOHBO BOBMJUJL 	0IBVT
 TFOUSJGVHBUPS
	5(-���� ;IFOHKJ
 UBCVOH TFOUSJGVHBTJ
NJLSPQJQFU 	4PDPSFY
 NJLSPIFNBUPLSJU
NJDSPUVCF TQFLUSPGPUPNFUFS TJOHMF CFBN
	5IFSNP 4QFDUSPOJD (FOFTZT ��
 NJLSP
QSPZFLUPS 	,FO "�7JTJPO
 NJLSPTLPQ
DBIBZB 	/JLPO &DMJQTF &���
 NJLSPUPN
QVUBS 	4QFODFS
 QBSBGGJO PWFO 	4BLVSB

QBSBGGJO TUSFUDIFS 	4BLVSB
 WPSUFY NJYFS
	)�7.���� )FBMUI¥
 TFQFSBOHLBU BMBU
CFEBI EBO BMBU�BMBU HFMBT�

#BIBO

#BIBO 6KJ

#BIBO VKJ ZBOH EJHVOBLBO QBEB
QFOFMJUJBO� JOJ BEBMBI JOGVT EBVO TVLVO
ZBOH UFMBI EJLFSJOHLBO� %BVO TVLVO
ZBOH EJLVNQVMLBO CFSBTBM EBSJ LBXBTBO
LBNQVT 6OJWFSTJUBT *OEPOFTJB %FQPL
ZBOH TVEBI EJEFUFSNJOBTJ� %BVO ZBOH
EJHVOBLBO NFSVQBLBO EBVO UVB ZBOH
UFSEBQBU QBEB EBIBO LF�� EBSJ QVDVL
TBNQBJ EBIBO LF�� EBSJ QVDVL EBO
UFMBI EJEFUFSNJOBTJ PMFI -FNCBHB *MNV
1FOHFUBIVBO *OEPOFTJB 	-*1*
 #PHPS�

#BIBO ,JNJB

#BIBO LJNJB ZBOH EJHVOBLBO EBMBN

QFOFMJUJBO� JOJ BOUBSB MBJO UJPTFNJLBSCB[JE
	4JHNB
 NJOZBL LFMBQB 	#BSDP¥

IFQBSJO TPEJVN 	*OWJDMPU¥
� LBSCPO
UFUSBLMPSJEB 	.FSDL
 BTBN USJLMPSP BTFUBU
	.FSDL
 BTBN GPTGBU QFLBU	.FSDL
 GFSSJ
LMPSJEB 	.FSDL
 BTBN LMPSJEB 	.FSDL

EJBTFUJMNPOPLTJN 	.FSDL
 TUBOEBS VSFB
	.FSDL
 TUBOEBS LSFBUJOJO� 	.FSDL
 BTBN
BTFUBU HMBTJBM 	.FSDL
 CFO[JM CFO[PBU
	.FSDL
 BTBN QJLSBU 	.FSDL
 CFO[PM
	.FSDL
 QBSBGJO 	.FSDL
 BMLPIPM BCTPMVU
	.FSDL
 YJMPM 	.FSDL
 BMCVNJO NBZFS
	.FSDL
 OBUSJVNIJESPLTJEB 	.FSDL

MBSVUBO IFNBUPLTJMJO 	.FSDL
 EJFUJM FUFS
	.FSDL
 BTBN TVMGBU	.FSDL
 $.$ 	15�
#SBUBDP $IFNJLB
 BMLPIPM ��� FPTJO
GPSNBMJO OBUSJVN LMPSJEB ��� EBO
BRVBEFTU�

)FXBO6KJ

)FXBO ZBOH EJHVOBLBO EBMBN QFOFMJUJBO

JOJ BEBMBI UJLVT QVUJI KBOUBO 	3BUUVT
OPSWFHJDVT
 HBMVS 4QSBHVF�%BXMFZ
CFSBU CBEBO ������� H TFCBOZBL� �� FLPS�
	1BSNBS ����� 4JMCFSOBHM ����
� 5JLVT
EJQFSPMFIEBSJ 'BLVMUBT 1FUFSOBLBO #BHJBO
/PO 3VNJOBOTJB EBO 4BUXB )BSBQBO
*OTUJUVU 1FSUBOJBO #PHPS 	*1#
 #PHPS�
1FSMBLVBO UFSIBEBQ TFMVSVI IFXBO DPCB
UFMBI TFTVBJ EFOHBO FUJL ZBOH CFSMBLV�

$BSB ,FSKB

1FSTJBQBO )FXBO 6KJ

5JLVT TFCBOZBL� �� FLPS EJBLMJNBUJTBTJ
TFMBNB� �� IBSJ EBMBN LBOEBOH� EFOHBO
LPOEJTJ UFNQFSBUVS TUBOEBS 	����P$
�
1BEB XBLUV UFSTFCVU EJMBLVLBO
QFOHBNBUBO UFSIBEBQ LFBEBBO VNVN
TFQFSUJ LPOEJTJ NBUB ZBOH KFSOJI EBO CVMV
ZBOH UJEBL CFSEJSJ� 4FMBJO� JUV EJMBLVLBO
QFOJNCBOHBO CFSBU CBEBO TFUJBQ �
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IBSJ TFLBMJ� ,FNVEJBO TFUFMBI �� IBSJ

EJMBLVLBO QFNJMJIBO� �� FLPS UJLVT ZBOH
TFIBU VOUVL TFMBOKVUOZB EJCBHJ TFDBSB BDBL
LF EBMBN � LFMPNQPL�

1FOFUBQBO%PTJT

%PTJT ZBOH EJHVOBLBO NFSVQBLBO EPTJT

FNQJSJT ZBJUV EPTJT ZBOH CJBTB EJHVOBLBO
NBTZBSBLBU� VOUVL NFOHPCBUJ QFOZBLJU
HJOKBM TFCFTBS� �� H�IBSJ EBVO TVLVO UVB
ZBOH UFMBI EJLFSJOHLBO 	"EJSBHB ����
�
%PTJT UFSTFCVU EJKBEJLBO EPTJT QFSUBNB
EBO EPTJT MBJOOZB NFSVQBLBO LFMJQBUBO
EVB EBSJ EPTJT JOJ ZBJUV �� H�IBSJ EBO �� H�
IBSJ� %PTJT ZBOH EJHVOBLBO VOUVL IFXBO
DPCB EJEBQBU��EFOHBO��NFOHBMJLBO EPTJT�
EPTJT UFSTFCVU EFOHBO GBLUPS LPOWFSTJ
���� EBO GBLUPS GBSNBLPLJOFUJL� ��
TFIJOHHB EJEBQBULBO� EPTJT VOUVL IFXBO
DPCB TFCFTBS ��� H�LH## UJLVT�IBSJ� �� H�
LH ## UJLVT�IBSJ EBO �� H�LH ## UJLVT�IBSJ
	1BHFU � #BSOFT�����8JMMJBNT ����
�

1FNCVBUBO 4FEJBBO6KJ

%BVO TVLVO EJQJTBILBO EBSJ QFOHPUPS
LFNVEJBO� EJCFSTJILBO EFOHBO BJS
NFOHBMJS EJLFSJOHLBO QBEB VEBSB UFSCVLB
EBO UFSMJOEVOH EBSJ TJOBS NBUBIBSJ
MBOHTVOH TFMBNB� � IBSJ� 1FOHFSJOHBO
EJMBOKVULBO EFOHBO NFOHHVOBLBO PWFO
QBEB TVIV ���$ TFMBNB�� KBN LFNVEJBO
EBVO UFSTFCVU EJTFSCVLLBO NFOHHVOBLBO
CMFOEFS 	4UBOEBSE PG "4&"/ )FSCBM
.FEJDJOF ����
�

1FNCVBUBO *OGVT

4FSCVL EBVO TVLVO EJUJNCBOH TFCBOZBL

���� H LFNVEJBO EJSFCVT EBMBN ��
- BRVBEFTU 	����
 TFMBNB �� NFOJU
UFSIJUVOH TFKBL TVIV NFODBQBJ ���$

TBSJOH EFOHBO LBJO GMBOFM EBO DVLVQLBO
WPMVNF NFOHHVOBLBO BRVBEFTUU QBOBT
ZBOH EJUVBOH EBSJ BUBT BNQBT TBNQBJ
NFODBQBJ WPMVNF BXBM 	'* ***� � ����
�
*OGVT LFNVEJBO� EJQFLBULBO IJOHHB
EJQFSPMFI FLTUSBL LFOUBM EFOHBO DBSB
EJVBQLBO EJ BUBT QFOBOHBT BJS EFOHBO
TVIV UJEBL MFCJI EBSJ ���$� FLTUSBL�LFOUBM
UFSTFCVU LFNVEJBO�EJNBTVLLBO LF EBMBN
GSFF[FS BHBS UJEBL UFSKBEJ SFBLTJ FO[JNBUJL�
4FEJBBO VKJ ZBOHBLBO EJCFSJLBO QBEB UJLVT
EJCVBU TFUJBQ IBSJ EFOHBO NFOTVTQFOTJLBO
FLTUSBL LFOUBM EBMBN $.$ ����

1FNCVBUBO -BSVUBO ,BSCPO

5FUSBLMPSJEB

%PTJT LBSCPO UFUSBLMPSJEB ZBOH EJHVOBLBO

JBMBI �������N-�LH�����CC UJLVT�-BSVUBO
LBSCPO UFUSBLMPSJEB� EJCVBU EFOHBO DBSB
QFOHFODFSBO� NFOHHVOBLBO NJOZBL
LFMBQB VOUVL NFOJOHLBULBO BCTPSQTJ�
4FCBOZBL� ��� H LBSCPO UFUSBLMPSJEB
EJMBSVULBO EBMBN NJOZBL LFMBQB EBO
EJDVLVQLBO WPMVNFOZB IJOHHB ���
N-� -BSVUBO TUBOEBS 6SFB TFSUB MBSVUBO
"TBN 5SJLMPSPBTFUBU 	5$"
 �� EBO
MBSVUBO QFSFBLTJ� VSFB MBSVUBO LBUBMJTBUPS
MBSVUBO %JBTFUJM NPOPLTJN 	%".
 EJCVBU
CFSEBTBSLBO���NFUPEF ZBOH EJLFMVBSLBO
PMFI %JBHOPTUJD� .&3$, 	����

TFEBOHLBO MBSVUBO TUBOEBS LSFBUJOJO
EJCVBU EFOHBO LPOTFOUSBTJ� ���� NH�N-
	-VUTHBSUFO�8FOL ����
�

1FMBLTBOBBO 1FOFMJUJBO

1FOFMJUJBO LBMJ JOJ NFOHHVOBLBO
SBODBOHBO BDBL MFOHLBQ 	3"-
 EFOHBO
MJNB LFMPNQPL QFSMBLVBO� 1FOFMJUJBO
ZBOH BLBO EJMBLVLBO NFOHHVOBLBO� ��
FLPS UJLVT QVUJI LFNVEJBO EJCBHJ TFDBSB
BDBL LF EBMBN MJNB LFMPNQPL QFSMBLVBO
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	0MBHVOKV FU BM ����
� 1BEB QFNFSJLTBBO

FGFL OFGSPQSPUFLUJG� JOJ KVNMBI VMBOHBO
ZBOH EJCVUVILBO VOUVL UJBQ LFMPNQPL

CFSEBTBSLBO SVNVT'FEFSFS ZBJUV	'FEFSFS

����
�

5BCFM �� 1FNCBHJBO LFMPNQPL IFXBO VKJ

/P� ,FMPNQPL 1FSMBLVBO

* ,POUSPM OPSNBM

	� FLPS


** ,POUSPM
JOEVLTJ 	�
FLPS


*** %PTJT �

	� FLPS


*7 %PTJT �

	� FLPS


7 %PTJT �

	� FLPS


%JCFSJ $.$ ��� TFMBNB � IBSJ UBOQB QFNCFSJBO TFEJBBO VKJ
TFDBSB PSBM EBO MBSVUBO LBSCPO UFUSBLMPSJEB TFDBSB PSBM�

%JCFSJ $.$����� UBOQB TFEJBBO VKJ EBO QBEB IBSJ LF��

EJCFSJ MBSVUBO LBSCPO UFUSBLMPSJEB TFDBSB PSBM�

%JCFSJ TFEJBBO VKJ EPTJT ��� H�LH CC UJLVT TFDBSB PSBM TFMBNB

� IBSJ EBO � KBN TFUFMBI QFNCFSJBOEPTJT BLIJS EJCFSJ MBSVUBO
LBSCPO UFUSBLMPSJEB TFDBSB PSBM�

%JCFSJ TFEJBBO VKJ EPTJT �� H�LH CC UJLVT TFDBSB PSBM TFMBNB �
IBSJ EBO � KBN TFUFMBI QFNCFSJBO EPTJT BLIJS EJCFSJ MBSVUBO
LBSCPO UFUSBLMPSJEB TFDBSB PSBM�

%JCFSJ TFEJBBO VKJ EPTJT �� H�LH CC UJLVT TFDBSB PSBM TFMBNB �
IBSJ EBO � KBN TFUFMBI QFNCFSJBO EPTJT BLIJS EJCFSJ MBSVUBO
LBSCPO UFUSBLMPSJEB TFDBSB PSBM�

4FUFMBI �� KBN QFNCFSJBO MBSVUBO LBSCPO

UFUSBLMPSJEB EJMBLVLBO QFOHBNCJMBO
TBNQFM� EBSBI� EBO PSHBO HJOKBM VOUVL
QFOHVLVSBO LBEBS VSFB EBO LSFBUJOJO
QMBTNB TFSUB IJTUPMPHJ HJOKBM�

1FOHBNCJMBO 1MBTNB %BSBI

1FOHBNCJMBO EBSBI EJMBLVLBO NFMBMVJ

TJOVT PSCJUBM NBUB� 5JLVT UFSMFCJIEBIVMV
EJCJVT EFOHBO NFOHHVOBLBO FUFS EFOHBO
NFOHHVOBLBO NJLSP IFNBUPLSJU NBUB
EJUVTVL QBEB CBHJBO TJOVT PSCJUBM ZBJUV
QBEB TVEVU CPMBNBUB EFOHBO NFOHBSBI
LF EBFSBI CFMBLBOH CPMB NBUB EJHFSBLLBO
NBTVL TBNCJM EJQVUBS�QVUBS TFIJOHHB
EBSBI BLBO LFMVBS LBSFOB LBQJMBSJUBT�
%BSBI ZBOH LFMVBS EJUBNQVOH EBMBN
NJDSPUVCF���ZBOH UFMBI EJCFSJ IFQBSJO
	)PGG ����
�

1FOHBNCJMBO0SHBO (JOKBM

1FOHBNCJMBO PSHBO HJOKBM EJMBLVLBO
EFOHBO DBSB QFNCFEBIBO� 4FCFMVN
QFNCFEBIBO UJLVT EJCJVT UFSMFCJI
EBIVMV EFOHBO FUFS MBMV EJMFUBLLBO
UFMFOUBOH QBEB QBQBO CFEBI� ,FFNQBU
LBLJ UJLVT EJJLBU CBHJBO EBEBEBO QFSVU
EJCBTBIJ EFOHBO BMLPIPM ��� LFNVEJBO
EJMBLVLBO QFNCFEBIBO� (JOKBM EJBNCJM
EBO EJNBTVLLBO LF EBMBN HFMBT LJNJB
CFSJTJ OBUSJVN LMPSJEB� ��� VOUVL
NFOHIJMBOHLBO EBSBI ZBOH NFOFNQFM
QBEB KBSJOHBO� HJOKBM EBO LFNVEJBO
EJMBLVLBO QFNCVBUBO QSFQBSBU IJTUPMPHJT
EFOHBO QFXBSOBBO�

1FOHVLVSBO,BEBS 6SFB 1MBTNB

1FOHVLVSBO LBEBS� � VSFB QMBTNB

EJMBLVLBO TFDBSB LPMPSJNFUSJ EFOHBO
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4BNQFM 4UBOEBS #MBOLP

�� NM � �

NFOHHVOBLBO EJBTFUJM NPOPLTJN 	%".

	%JBHOPTUJD .&3$, ����
� ,FNVEJBO

LF EBMBN NBTJOH�NBTJOH UBCVOH SFBLTJ
EJUBNCBILBO MBSVUBO TFCBHBJ CFSJLVU�

5BCFM �� 5BIBQ QFOHVLVSBO LBEBS VSFB QMBTNB

-BSVUBO 5$" ��

4BNQFM

�� NM

4UBOEBS

�� NM

#MBOLP

�

%BSBI �� �- � �

4UBOEBS VSFB � �� �- �

%JTFOUSJGVHBTJ EFOHBO LFDFQBUBO ���� SQN TFMBNB � NFOJU�

,FNVEJBO EJQJQFU LF EBMBN UBCVOH CBSV

4VQFSOBUBO BUBV DBNQVSBO TUBOEBS

-BSVUBO %".

��� �-

�� �-

��� �-

�� �-

�

�� �-

-BSVUBO LBUBMJTBUPS �� �- �� �- �� �-

.BTJOH�NBTJOH� MBSVUBO TBNQFM TUBOEBS
EBO CMBOLP EJDBNQVS� EFOHBO CBJLEBO
EJTFOUSJGVHBTJ EBMBN UBCVOH ZBOH UFSQJTBI
LFNVEJBO UBCVOH SFBLTJ EJMFUBLLBO EJ
EBMBN QFOBOHBT BJS NFOEJEJI EFOHBO
TVIV �������¡$ TFMBNB � NFOJU� 4FUFMBI
UBCVOH SFBLTJ EJLFMVBSLBO EBSJ QFOBOHBT
BJS EJBNLBO TFMBNB �� NFOJU QBEB TVIV
LBNBS� 4FSBQBO� EJVLVS QBEB QBOKBOH
HFMPNCBOH ��� ON�

1FOHVLVSBO,BEBS ,SFBUJOJO 1MBTNB

1FOHVLVSBO� LBEBS LSFBUJOJO QMBTNB

EJMBLVLBO EFOHBO NFOHHVOBLBO
NFUPEF +BGGF 	%JBHOPTUJD .&3$, �����
-VUTHBSUFO� � 8FOL ����
� ,SFBUJOJO
TUBOEBS EBO TBNQFM QMBTNB EJUBNCBI
EFOHBO MBSVUBO QJLSBU BMLBMJT EFOHBO
QFSCBOEJOHBO TFCBHBJ CFSJLVU�

5BCFM �� 5BIBQ QFOHVLVSBO LBEBS LSFBUJOJO QMBTNB

4BNQFM EBSBI

%JTFOUSJGVHBTJ EFOHBO LFDFQBUBO ���� SQN TFMBNB � NFOJU�
,FNVEJBO EJQJQFU LF EBMBN UBCVOH CBSV

4VQFSOBUBO ��� �- � �

4UBOEBS LSFBUJOJO ��� �- � �

"RVBEFTU ��� �- � �

-BSVUBO BTBN QJLSBU KFOVI

-BSVUBO /B0)

�� �-

�� �-

�� �-

�� �-

�� �-

�� �-
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-BSVUBO QFSFBLTJ TUBOEBS EBO TBNQFM
EJJOLVCBTJ QBEB TVIV ��¡$� .BTJOH�
NBTJOH MBSVUBO TBNQFM TUBOEBS EBO
CMBOLP EJDBNQVS� EFOHBO CBJL EBMBN
UBCVOH ZBOH UFSQJTBI EBO EJVLVS
TFSBQBOOZB QBEB EFUJL LF��� 	"U � ��

EBO TFSBQBOOZB QBEB EFUJL LF��� 	"U �
��
� 1FOHVLVSBO TFSBQBO EJMBLVLBO QBEB
QBOKBOH HFMPNCBOH ��� ON�

1FNCVBUBO 1SFQBSBU )JTUPMPHJT 	5BO[JM

����� 4VOUPSP ����


1FNCVBUBO QSFQBSBU IJTUPMPHJT EJMBLVLBO

TFUFMBI HJOKBM EJCFSTJILBO� EBO EJDVDJ
EFOHBO MBSVUBO GJTJPMPHJT OBUSJVN LMPSJEB
���� 1FSUBNB LBMJ EJMBLVLBO GJLTBTJ
PSHBO HJOKBM EBMBN MBSVUBO #PVJO EBO
EJSFOEBN TFMBNB �� KBN EBMBN UFNQBU
UFSUVUVQ SBQBU� -BSVUBO #PVJO UFSEJSJ
BUBT BTBN QJLSBU KFOVI �� N- GPSNBMJO
�� �� N- EBO BTBN BTFUBU HMBTJBM� � �
N-� 4FMBOKVUOZB EJMBLVLBO EFIJESBTJ
EBO QFOKFSOJIBO LFNVEJBO EJMBLVLBO
JOGJMUSBTJ� EBO FNCFEEJOH� 4FUFMBI JUV
EJMBLVLBO QFOZBZBUBO 	TFDUJPOJOH
 EBO
QFOFNQFMBO QBEB HFMBT PCKFL 	NPVOUJOH

ZBOH CFSUVKVBO VOUVL NFSFOUBOHLBO
TBZBUBO KBSJOHBO EBO NFSFLBULBOOZB QBEB
HFMBT PCKFL�

5BIBQ CFSJLVUOZB BEBMBI EFQBSBGJOJTBTJ

EBO IJESBTJ EFOHBO NFNBTVLLBO HFMBT
PCKFL LF EBMBN MBSVUBO BMLPIPM EBO
EJQJOEBI�QJOEBILBO� NBTJOH�NBTJOH
TFMBNB� � NFOJU QBEB BMLPIPM BCTPMVU
LFNVEJBO BMLPIPM ��� EBO BMLPIPM ����
1BEB UBIBQ QFXBSOBBO 	TUBJOJOH
 HFMBT
PCKFL ZBOH UFMBI EJIJESBTJ�� �EJSFOEBN
EBMBN MBSVUBO IFNBUPLTJMJO TFMBNB
� NFOJU TFMBOKVUOZB� EJEFIJESBTJ EBO
EJSFOEBN EBMBN MBSVUBO YZMPM TFCBOZBL
UJHB LBMJ NBTJOH�NBTJOH TFMBNB � NFOJU�

5BIBQ UFSBLIJS BEBMBI NFOVUVQ HFMBT
PCKFL ZBOH TFCFMVNOZB EJUFUFTJ EFOHBO
MBSVUBO YJMPM EBO TFCFMVN YJMPM NFOHFSJOH
TFHFSB EJUVUVQ EFOHBO HFMBT QFOVUVQ ZBOH
TFCFMVNOZB UFMBI EJUFUFTJ EFOHBO DBOBEB
CBMTBN�

1FOHBNBUBO .JLSPTLPQJT 1SFQBSBU

)JTUPMPHJT (JOKBM

1FOHBNBUBO TFDBSB� NJLSPTLPQJT
EJMBLVLBO� EFOHBO NFNCBOEJOHLBO
QSFQBSBU IJTUPMPHJT HJOKBM BOUBS LFMPNQPL
LPOUSPM OPSNBM LPOUSPM JOEVLTJ EBO
LFMPNQPL� EPTJT EFOHBO NFOHHVOBLBO
NJLSPTLPQ DBIBZB� 1FOHVLVSBO UFSIBEBQ
EJBNFUFS LBQTVMB #PXNBO EBO KBSBL
SVBOH BOUBSB LBQTVMB #PXNBO EFOHBO
HMPNFSVMVT 	SVBOH #PXNBO
 EJMBLVLBO
VOUVL NFOHBNBUJ CFTBSOZB LFSVTBLBO
ZBOH UFSKBEJ� 1FOHBNBUBO UFSIBEBQ
TBNQFM EJMBLVLBO EFOHBO NFOHHVOBLBO
NJLSP QSPZFLUPS ZBOH EJQBTBOH QBEB MFOTB
NJLSPTLPQ DBIBZB EFOHBO QFSCFTBSBO ���
LBMJ�

1FOHVLVSBO 1SFQBSBU )JTUPMPHJT (JOKBM

1FOHVLVSBO EJMBLVLBO EFOHBO

NFOHVLVS EJBNFUFS LBQTVMB #PXNBO

ZBOHUFSQBOKBOH� %BSJ �� JSJTBO HJOKBM
UJBQ QSFQBSBU EJQJMJI TFDBSB BDBL ��
CVBI EJBNFUFS LBQTVMB #PXNBO ZBOH
TFMBOKVUOZB BLBO EJVLVS EBO EJIJUVOH
OJMBJ SBUB�SBUBOZB� 1BEB QFOHVLVSBO KBSBL
SVBOH #PXNBO EJIJUVOH KBSBL UFSKBVI
EBSJ CBHJBO UFQJ LBQTVMB #PXNBO TBNQBJ
CBHJBO UFQJ HMPNFSVMVT� )BTJM QFOHVLVSBO
EBSJ �� CVBI KBSBL SVBOH #PXNBO ZBOH
EJQJMJI UFSTFCVU LFNVEJBO EJIJUVOH SBUB�
SBUBOZB�
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1FOHPMBIBO%BUB

%BUB EJPMBI NFOHHVOBLBO 4144 �����

"OBMJTJT TUBUJTUJL ZBOH EJHVOBLBO BEBMBI
VKJ EJTUSJCVTJ OPSNBM 	VKJ 4IBQJSP�
8JML
 VKJ IPNPHFOJUBT 	VKJ -FWFOF

MBMV EJMBOKVULBO� EFOHBO BOBMJTJT WBSJBO
	"/"7"
 	%BIMBO ����
�

)"4*-%"/1&.#")"4"/

1BEB QFOFMJUJBO EJMBLVLBO QFNFSJLTBBO

UFSIBEBQ PSHBO FLTLSFTJ ZBJUV HJOKBM�
,FMBJOBO QBEB GJMUSBTJ� HMPNFSVMVT
NFOZFCBCLBO CFSLVSBOHOZB QFOHFMVBSBO
UFSIBEBQ� VSFB EBO LSFBUJOJO TFIJOHHB
LBEBS TFOZBXB UFSTFCVU UJOHHJ EJ EBMBN
QMBTNB 	4JMCFSOBHM� �����
� 0MFI LBSFOB
JUV QFOHVLVSBO�LBEBS VSFB EBO LSFBUJOJO
QMBTNB EJHVOBLBO TFCBHBJ QBSBNFUFS

BOBMJTJT UFSIBEBQ GVOHTJ HJOKBM� 4FMBJO

JUV EJMBLVLBO QFOHBNBUBO UFSIBEBQ
IJTUPMPHJT HJOKBM TFDBSB NJLSPTLPQJT VOUVL
NFMJIBU QFSVCBIBO ZBOH UFSKBEJ QBEB

KBSJOHBO HJOKBM�

1FOHVLVSBO,BEBS 6SFB 1MBTNB

1FOHVLVSBO� LBEBS VSFB EBMBN EBSBI

EJMBLVLBO TFDBSB LPMPSJNFUSJ CFSEBTBSLBO
NFUPEF 'FBSPO� EFOHBO EJBTFUJMNPOPLTJN
	%".
 TFCBHBJ QFSFBLTJ� .FUPEF UFSTFCVU
EJQJMJI LBSFOB TQFTJGJL QSFTJTJ EBO BLVSBTJ
ZBOH CBJL TFSUB TFOTJUJGJUBTOZB UJOHHJ�
4FMBJO JUV NFUPEF 'FBSPO�MFCJI TFEFSIBOB
EBMBN QFMBLTBOBBOOZB EJCBOEJOHLBO
NFUPEF FO[JNBUJL 	#FBMF � $SPGU� �����
#VSUJT � "TIXPPE ����� #VUMFS FU BM�
����
�

,FUFSBOHBO� * � ,FMPNQPL LPOUSPM OPSNBM� ** � ,FMPNQPL LPOUSPM JOEVLTJ� *** �
,FMPNQPL EPTJT ��� H�LH CC UJLVT� *7 � ,FMPNQPL EPTJT �� H�LH CC UJLVT� 7 �

,FMPNQPL EPTJT �� H�LH CC UJLVT
(BNCBS ��%JBH CBUBOH LBEBS SBUB�SBUB VSFB QMBTNB 	O��


)BTJM BOBMJTJT TUBUJTUJL NFOVOKVLLBO

CBIXB��LBEBS VSFB QMBTNB QBEB IFXBO
VKJ UFSEJTUSJCVTJ OPSNBM EBO CFSWBSJBTJ

IPNPHFO� ,BEBS VSFB QMBTNB QBEB

LFMPNQPL EPTJT � � EBO � NFOVSVO

NFOEFLBUJ OPSNBM TFJSJOH QFOJOHLBUBO
EPTJT TFEJBBO VKJ ZBOH EJCFSJLBO EJCBOEJOH

EFOHBO LPOUSPM JOEVLTJ� )BM UFSTFCVU

7PM� � /P� � "HVTUVT ���� .BKBMBI *MNV�,FGBSNBTJBO ��



EJUVOKVLLBO EFOHBO FGFLUJWJUBT EPTJT

� � EBO� UFSIBEBQ LBEBS VSFB QMBTNB
ZBOH CFTBSOZB TFDBSB CFSVSVUBO BEBMBI
������ ������ EBO ������ ,BEBS SBUB�
SBUB VSFB QMBTNB QBEB LFMPNQPL EPTJT �
NFOEFLBUJ LBEBS SBUB�SBUB VSFB QMBTNB
QBEB LFMPNQPL OPSNBM�

#FSEBTBSLBO VKJ "/"7" TBUV BSBI 	ß���


EJQFSPMFI IBTJM CBIXB UFSEBQBU QFSCFEBBO
LBEBS VSFB QMBTNB����ZBOH CFSNBLOB
BOUBS LFMPNQPL� 4FUFMBI JUV QFOHVKJBO
EJMBOKVULBO� � EFOHBO VKJ #FEB /ZBUB
5FSLFDJM ZBOH NFOVOKVLLBO IBTJM CBIXB
LBEBS VSFB QMBTNB QBEB LFMPNQPL EPTJT
� NFNJMJLJ QFSCFEBBO� ZBOH CFSNBLOB
UFSIBEBQ LFMPNQPL LPOUSPM OPSNBM UFUBQJ
UJEBL NFNJMJLJ QFSCFEBBO ZBOH CFSNBLOB
EFOHBO LFMPNQPL LPOUSPM JOEVLTJ�

1FOHVLVSBO,BEBS ,SFBUJOJO 1MBTNB

1FOHVLVSBO LBEBS LSFBUJOJO EBMBN EBSBI

EJMBLVLBO TFDBSB LPMPSJNFUSJ� EFOHBO
NFUPEF +BGGF� .FUPEF UFSTFCVU EJQJMJI
LBSFOB TFEFSIBOB BLVSBU EBODFQBU
	,BQMBO � 1FTDF ����� -VUTHBSUFO� �
8FOL ����
�

1SJOTJQ NFUPEF +BGGF� EJEBTBSLBO QBEB
SFBLTJ LSFBUJOJO�� �EFOHBO BTBN QJLSBU
EBMBN TVBTBOB CBTB NFNCFOUVL LPNQMFLT
CFSXBSOB LVOJOH�KJOHHB� ZBOH EJVLVS
TFSBQBOOZB QBEBQBOKBOH HFMPNCBOH
PQUJNVN ��� ON 	#VSUJT �"TIXPPE
����� -VUTHBSUFO� � 8FOL ����
� ,BEBS
LSFBUJOJO QMBTNB SBUB�SBUB UJLVT QVUJI
KBOUBO TFUFMBI QFSMBLVBO TFMBNB � IBSJ
BEBMBI�

,FUFSBOHBO� * � ,FMPNQPL LPOUSPM OPSNBM� ** � ,FMPNQPL LPOUSPM JOEVLTJ� *** �
,FMPNQPL EPTJT ��� H�LH CC UJLVT� *7 � ,FMPNQPL EPTJT �� H�LH CC UJLVT� 7 �

,FMPNQPL EPTJT �� H�LH CC UJLVT
(BNCBS ��%JBH CBUBOH LBEBS SBUB�SBUB LSFBUJOJO QMBTNB 	O��
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#FSEBTBSLBO IBTJM VKJ "/"7" TBUV BSBI
	ß���
 NFOVOKVLLBO CBIXB UFSEBQBU
QFSCFEBBO� ZBOH CFSNBLOB BOUBS
LFMPNQPL� #FSEBTBSLBO VKJ #FEB /ZBUB
5FSLFDJM LBEBS LSFBUJOJO QMBTNB QBEB
LFMPNQPL EPTJT � EBO EPTJT �CFSCFEB
TFDBSB CFSNBLOB EFOHBO LFMPNQPL
LPOUSPM OPSNBM UFUBQJ UJEBL UFSEBQBU
QFSCFEBBO CFSNBLOB� EFOHBO LFMPNQPL
LPOUSPM JOEVLTJ� ,FMPNQPL� EPTJT �
NFOVOKVLLBO���LBEBS LSFBUJOJO QMBTNB
ZBOH UJEBL CFSCFEB CFSNBLOB UFSIBEBQ
LFMPNQPL LPOUSPM OPSNBM UFUBQJ NFNJMJLJ
QFSCFEBBO CFSNBLOB� EFOHBO LFMPNQPL
LPOUSPM JOEVLTJ� ,FMPNQPL EPTJT � KVHB
CFSCFEB CFSNBLOB EFOHBO LFMPNQPL
EPTJT ��NBVQVO LFMPNQPL EPTJT ��

&GFLUJWJUBT� EBSJ EPTJT ZBOH EJCFSJLBO
UFSIBEBQ LBEBS LSFBUJOJO QMBTNB
NFOJOHLBU TFJSJOH EFOHBO QFOJOHLBUBO
EPTJT ZBOH EJCFSJLBO� %PTJT��� NFNJMJLJ
FGFLUJWJUBT TFCFTBS���������� FGFLUJWJUBT
EPTJT� �� BEBMBI� �������� �EBO FGFLUJWJUBT
EPTJT � BEBMBI ������

1FNFSJLTBBO)JTUPMPHJT (JOKBM

#FSEBTBSLBO� VKJ OPSNBMJUBT 4IBQJSP�8JML

EBO VKJ IPNPHFOJUBT -FWFOF EJQFSPMFI
IBTJM CBIXB KBSBL SVBOH #PXNBO QBEB
IFXBO VKJ UFSEJTUSJCVTJ OPSNBM EBO
CFSWBSJBTJ IPNPHFO� %JBNFUFS SBUB�
SBUB LBQTVMB #PXNBO UJLVT QVUJI KBOUBO
TFUFMBI QFSMBLVBO TFMBNB � IBSJ BEBMBI�

,FUFSBOHBO� * � ,FMPNQPL LPOUSPM OPSNBM� ** � ,FMPNQPL LPOUSPM JOEVLTJ� ***

� ,FMPNQPL EPTJT��� H�LH CC UJLVT� *7 � ,FMPNQPL EPTJT �� H�LH CC UJLVT� 7 �
,FMPNQPL EPTJT �� H�LH CC UJLVT

(BNCBS ��%JBH CBUBOH EJBNFUFS SBUB�SBUB LBQTVMB #PXNBO

1FOHBNBUBO UFSIBEBQ� HBNCBSBO
IJTUPMPHJT HJOKBM NFOVOKVLLBO CBIXB
QBEB LFMPNQPL EPTJT � UFSKBEJ QFSCFTBSBO

EJBNFUFS SBUB�SBUB LBQTVMB #PXNBO
NFMFCJIJ OPSNBM UFUBQJ QBEB LFMPNQPL
JOEVLTJ UFSKBEJ QFOVSVOBO EJBNFUFS
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SBUB�SBUB LBQTVMB #PXNBO� )BM UFSTFCVU

EJEVHB LBSFOB LBOEVOHBO EBMBN EBVO
TVLVO CFLFSKB TJOFSHJT EFOHBO LBSCPO

UFUSBLMPSJEB NFOZFCBCLBO QFNCFTBSBO

QBEB TFM LBQTVMB #PXNBO�

,FUFSBOHBO� * � ,FMPNQPL LPOUSPM OPSNBM� ** � ,FMPNQPL LPOUSPM JOEVLTJ� ***
� ,FMPNQPL EPTJT��� H�LH CC UJLVT� *7 � ,FMPNQPL EPTJT �� H�LH CC UJLVT� 7 �

,FMPNQPL EPTJT �� H�LH CC UJLVT
(BNCBS ��%JBH CBUBOH KBSBL SBUB�SBUB SVBOH #PXNBO

#FSEBTBSLBO VKJ "/"7" TBUV BSBI 	ß���

NFOVOKVLLBO KBSBL SVBOH #PXNBO BOUBS
LFMPNQPL UJEBL UFSEBQBU QFSCFEBBO
CFSNBLOB� #FSEBTBSLBO IBTJM TUBUJTUJL
UFSMJIBU CBIXB QFOJOHLBUBO EPTJT TFEJBBO
VKJ ZBOH EJCFSJLBO UJEBL NFOVOKVLLBO
QFSCBJLBO� EJBNFUFS LBQTVMB #PXNBO
NBVQVO KBSBL SVBOH #PXNBO LF BSBI
OPSNBM�

4FMBJO JUV HMPNFSVMVT QBEB LFMPNQPL

EPTJT � � EBO � TFSUB LFMPNQPL� JOEVLTJ
NFOHBMBNJ QFNCFOHLBLBO ZBOH
NFOZFCBCLBO SVBOH #PXNBO NFOHFDJM
EJCBOEJOHLBO EFOHBO LFMPNQPL OPSNBM�

"LBO UFUBQJ KBSJOHBO JLBU QBEB TFM�
TFMUVCVMVT EBO KBSJOHBO JLBU QBEB TFM�
TFM FQJUFM QFOZVTVO� NFNCSBO LBQTVMB
#PXNBO NFOHBMBNJ QFSCBJLBO TFJSJOH
EFOHBO QFOJOHLBUBO EPTJT TFEJBBO VKJ
ZBOH EJCFSJLBO�

,BSCPO UFUSBLMPSJEB� ZBOH EJHVOBLBO

TFCBHBJ QFOHJOEVLTJ CFSTJGBU OFGSPUPLTJL
UFSVUBNB QBEB CBHJBO UVCVMVT QSPLTJNBM
	-V ����
� 0MFI LBSFOB� JUV QFOHBNBUBO
TFCBJLOZB EJMBLVLBO QBEB CBHJBO UVCVMVT
EFOHBO��DBSB NFNCBOEJOHLBO HBNCBSBO
QBEB LFMPNQPL� � EPTJT OPSNBM EBO
JOEVLTJ�
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,FUFSBOHBO� " � (MPNFSVMVT� # � ,BQTVMB #PXNBO�

$ � 3VBOH #PXNBO� % � 5VCVMVT QSPLTJNBM� 1FSCFTBSBO ���¨
(BNCBS ��)JTUPMPHJT HJOKBM LFMPNQPL LPOUSPM OPSNBM

&GFL OFGSPQSPUFLUJG� ZBOH EJNJMJLJ EBVO
TVLVO EJEVHB EJTFCBCLBO PMFI LBOEVOHBO
GMBWPOPJEOZB 	4ZBI FU BM� ����� 8BOH FU
BM� ����
� 'MBWPOPJE NFSVQBLBO TFOZBXB
QPMJGFOPM ZBOH NFNJMJLJ FGFL TFCBHBJ
BOUJPLTJEBO 	*BOOJUUJ ����
� 'MBWPOPJE
TFCBHBJ BOUJPLTJEBO EJ EBMBN TJTUFN
CJPMPHJT NFNJMJLJ LFVOUVOHBO ZBJUV
UPLTJTJUBTOZB ZBOH SFOEBI� "OUJPLTJEBO
BLBO UFSPLTJEBTJ EFOHBOBEBOZB� SBEJLBM
CFCBT� EFOHBO DBSB NFNCFSJLBO
FMFLUSPOOZB QBEB SBEJLBM CFCBT UFSTFCVU�

3BEJLBM CFCBT ZBOH EJNBLTVE���EJTJOJ
BEBMBI��SBEJLBM USJLMPSPNFUJM EBO SBEJLBM
USJLMPSPNFUJMQFSPLTJ ZBOH EJIBTJMLBO
EBSJ NFUBCPMJTNF LBSCPO UFUSBLMPSJEB EJ
IBUJ� 3BEJLBM USJLMPSPNFUJM� EBO SBEJLBM
USJLMPSPNFUJMQFSPLTJ EBQBU NFOHJOEVLTJ
LFSVTBLBO TFM EBMBN XBLUV ZBOH TJOHLBU�
%FOHBO BEBOZB GMBWPOPJE TFCBHBJ
BOUJPLTJEBO���JOJ NBLB FGFL LFSVTBLBO
TFM ZBOH EJUJNCVMLBO PMFI SBEJLBM CFCBT
EBQBU EJIBNCBU 	)BWTUFFO ����
�
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,FUFSBOHBO�
" � (MPNFSVMVT� # � ,BQTVMB #PXNBO�

$ � 3VBOH #PXNBO� % � 5VCVMVT QSPLTJNBM� 1FSCFTBSBO ���¨
(BNCBS ��)JTUPMPHJT HJOKBM LFMPNQPL EPTJT �� H�LH CC UJLVT�IBSJ

#FSEBTBSLBO IBTJM BOBMJTJT EBSBI CBJL
QFOHVLVSBO LBEBS�VSFB NBVQVO LSFBUJOJO
QMBTNB EBO IBTJM QFOHBNBUBO UFSIBEBQ
HBNCBSBO IJTUPMPHJT HJOKBM NFOVOKVLLBO
CBIXB FGFLUJWJUBT OFGSPQSPUFLUJG JOGVT
EBVO TVLVO 	"SUPDBSQVTBMUJMJT 	1BSL�

NFOJOHLBU TFJSJOH EFOHBO QFOJOHLBUBO
EPTJT��ZBOH EJCFSJLBO�&GFL OFGSPQSPUFLUJG
ZBOH UJEBL UFSMJIBU OZBUB TFDBSB TUBUJTUJL
QBEB QFOHVLVSBO EJBNFUFS SBUB�SBUB
LBQTVMB #PXNBO EBO KBSBL SVBOH
#PXNBO UFSTFCVU EJEVHB EJTFCBCLBO
PMFI XBLUV QFNCFSJBO JOGVT EBVO TVLVO
ZBOH LVSBOH MBNB BUBV EPTJT TFEJBBO VKJ
ZBOH CFMVN PQUJNVN TFIJOHHB CFMVN
NFMJOEVOHJ HJOKBM EBSJ TFSBOHBO SBEJLBM
CFCBT EFOHBO CBJL� 1BEB QFOFMJUJBO JOJ
EJQFSPMFI IBTJM CBIXB EPTJT �� H�LH CC

UJLVT�IBSJ 	(BNCBS �
 NFNJMJLJ FGFL
OFGSPQSPUFLUJG QBMJOH CBJL�

,&4*.16-"/

&GFLUJWJUBT JOGVT EBVO 4VLVO 	"SUPDBSQVT
BMUJMJT 	1BSL�
 NFOJOHLBU TFJSJOH EFOHBO
QFOJOHLBUBO EPTJT ZBOH EJCFSJLBO EJUJOKBV
EBSJ LBEBS VSFB EBO LSFBUJOJO QMBTNB�
1FSCBJLBO QBEB KBSJOHBO JLBU TFM�TFM FQJUFM
LBQTVMB #PXNBO EBO KBSJOHBO JLBU TFM�
TFM UVCVMVT NFOJOHLBU TFJSJOH EFOHBO
QFOJOHLBUBO� EPTJT ZBOH EJCFSJLBO� "LBO
UFUBQJ UJEBL UFSMJIBU QFSCBJLBO ZBOH OZBUB
UFSIBEBQ� EJBNFUFS SBUB�SBUB LBQTVMB
#PXNBO� EBO KBSBL SVBOH #PXNBO QBEB
LFMPNQPL� EPTJT� %PTJT �� H�LH CC UJLVT�
IBSJ��NFNJMJLJ FGFL OFGSPQSPUFLUJG QBMJOH
CBJL�
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