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4 ,QOHLGLQJ

'H]H#ELMODJH#EHYDW#GH# LQ#GH#EHJLQIDVH#YDQ#KHW#SURMHFW# *GH#$FWLHYH#%DUULqUH*#RSJHVWHOGH# LQYHQWD0
ULVDWLH#YDQ#JHJHYHQV/#GLH#UHOHYDQW#]LMQ#YRRU#KHW#SURMHFW1#'LW#EHWUHIW=

0# HLJHQVFKDSSHQ#YDQ#EDUULqUHPDWHULDOHQ>
0# NHQPHUNHQ#YDQ#GH#LQ#KHW#SURMHFW#PRGHO#VWDDQGH#FDVH1

'H#ELMODJH#VOXLW#DI#PHW#FRQFOXVLHV#WHQ#DDQ]LHQ#YDQ#GH#JURQGZDWHUNZDOLWHLW/#]RDOV#GLH#LQ#KHW#YHUGHUH
SURMHFW#PHW#ODERUDWRULXPRQGHU]RHN#DOV#YHUWUHNSXQW#ZRUGW#JHKDQWHHUG1

5 0DWHULDDOHLJHQVFKDSSHQ

514 /\WDJ

51414 6DPHQVWHOOLQJ
,Q#WDEHO#4#LV#GH#VDPHQVWHOOLQJ#YDQ#/\WDJ#>4@#ZHHUJHJHYHQ/#RQGHU#DQGHUH#QDDU#DDQOHLGLQJ#YDQ#JH0
JHYHQV#GLH#YHUVWUHNW#]LMQ#GRRU#GH# OHYHUDQFLHU1#'H#FRQFHQWUDWLHV# LQ#GH# UHFKWHUNRORP#]LMQ#GH#FRQ0
FHQWUDWLHV#LQ#KHW#ZDWHU#QD#57#XXU#VFKXGGHQ#PHW#KHW#PDWHULDDO#+/26#43,#>:@1#/\WDJ#KHHIW#ELM#OHYHULQJ
HHQ# VWRUWJHZLFKW# YDQ# :53# NJ2P61#$OV#HLV# VWHOW#GH# OHYHUDQFLHU# GDW# YDQ# KHW# JHOHYHUGH# SURGXFW# GH
NRUUHOJURRWWH#PLQLPDDO#<8#(#JURWHU#PRHW#]LMQ#GDQ# 3/396#PP/# ;8#(#JURWHU#GDQ# 3/8#PP#HQ#PD[L0
PDDO#48#(#JURWHU#PDJ#]LMQ#GDQ#7/3#PP1#,Q#WDEHO#5#LV#GH#SURFHQWXHOH#NRUUHOJURRWWHYHUGHOLQJ#FXPX0
ODWLHI#ZHHUJHJHYHQ1

7DEHO#41 (LJHQVFKDSSHQ#YDQ#/\WDJ1
VDPHQVWHOOLQJ#YDQ#GH#YDVWH#VWRI FRQFHQWUDWLHV#LQ#KHW#ZDWHU

6L25 85/8 (#JHZLFKW $O 3/78 PJ2O
$O526 59/; (#JHZLFKW % 3/6 PJ2O
)H526 ;/6 (#JHZLFKW &D 69 PJ2O
&D2 7/5 (#JHZLFKW &G ?#3/34 PJ2O
0J2 5/6 (#JHZLFKW &O 6/9 PJ2O
1D52 3/< (#JHZLFKW &R ?#3/34 PJ2O
.52 6/4 (#JHZLFKW &U ?#3/34 PJ2O
7L25 4/8 (#JHZLFKW &X 3/36 PJ2O
1D#HT1 4/7 (#JHZLFKW )H 3/34 PJ2O

+5327 ?#4 PJ2O
$V 67/3 PJ2NJ +&26 45 PJ2O
%H 46/3 PJ2NJ +J 3/35 PJ2O
%D 45<</3 PJ2NJ . ?#3/4 PJ2O
&G 3/; PJ2NJ 0J ?#3/4 PJ2O
&R 86/3 PJ2NJ 0Q ?#3/34 PJ2O
&U 475/3 PJ2NJ 0R 3/4 PJ2O
&X 448/3 PJ2NJ 1D 5/6 PJ2O
+J 3/8 PJ2NJ 1L ?#3/34 PJ2O
0R 56/3 PJ2NJ 1+7 ?#5 PJ2O
1L <:/3 PJ2NJ 125 ?#3/4 PJ2O
3E 96/3 PJ2NJ 126 ?#3/4 PJ2O
6E 9/3 PJ2NJ 3E ?#3/34 PJ2O
6H 4:/3 PJ2NJ 6L 5/; PJ2O
6Q 46/3 PJ2NJ 627 8; PJ2O
9 587/3 PJ2NJ 9 3/35 PJ2O
=Q 466/3 PJ2NJ =Q 3/34 PJ2O
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7DEHO#51 3URFHQWXHOH#NRUUHOJURRWWHYHUGHOLQJ/#FXPXODWLHI#ZHHUJHJHYHQ1
'#!#7/3
'#!#6/48
'#!#5/3
'#!#4/3
'#!#3/8
'#!#3/58
'#!#3/458
'#!#3/396

5
59
94
;:
<9
<;
<;
<;

(
(
(
(
(
(
(
(

'#LV#NRUUHOJURRWWH#LQ#PP

51415 ;5'0DQDO\VH
7HYHQV#LV#HHQ#;5'0DQDO\VH#XLWJHYRHUG1#2S#HHQ#VFKDDO#YDQ#4#+]HHU#]ZDN#VLJQDDO,#WRW#;#+]HHU#VWHUN
VLJQDDO,#ZHUGHQ#JHGHWHFWHHUG#NZDUWV#+7,/#3ODJLRNODDV#+1D0YHOGVSDDW,#+6,#HQ#PXOOLHW#+6,1

51416 (F2S+
(U#]LMQ#GULH#S+0ZDDUGHQ#YRRUKDQGHQ= S+#<#>4@>

S+#44/8#>:@>
S+#44/46#>:@#+QD#57#XXU#VFKXGGHQ#LQ#GHPLZDWHU#ELM#/26#43,1

'H#JHOHLGEDDUKHLG#LV=# 3/:39# P62FP# >:@# +QD# 57# XXU# VFKXGGHQ# LQ# GHPLZDWHU# ELM
/26#43,1

515 &DOFLXPWULSOHIRVIDDW#+&D6+327,5,

51514 6DPHQVWHOOLQJ
,Q# WDEHO#6# LV#GH#VDPHQVWHOOLQJ#YDQ#FDOFLXPWULSOHIRVIDDW# >6@#ZHHUJHJHYHQ/#RQGHU#DQGHUH#QDDU#DDQ0
OHLGLQJ#YDQ#JHJHYHQV#GLH#YHUVWUHNW#]LMQ#GRRU#GH# OHYHUDQFLHU1#'H#FRQFHQWUDWLHV# LQ#GH# UHFKWHUNRORP
]LMQ#GH#FRQFHQWUDWLHV#LQ#KHW#ZDWHU#QD#57#XXU#VFKXGGHQ#PHW#KHW#PDWHULDDO#+/26#43,#>:@1

7DEHO#61 (LJHQVFKDSSHQ#YDQ#FDOFLXPWULSOHIRVIDDW1
VDPHQVWHOOLQJ#YDQ#GH#YDVWH#VWRI FRQFHQWUDWLHV#LQ#KHW#ZDWHU

3528 65/5< ( $O ?#3/34 PJ2O
YRFKW 3/:8 ( % 3/5< PJ2O
VXOIDDW#+JLSV, 6#j#8 ( &D 7;4 PJ2O

&G 3/34 PJ2O
6L25 4/3 ( &O 443 PJ2O
0J2 3/5 ( &R 3/34 PJ2O
)H526 3/4 ( &U ?#3/34 PJ2O
$O526 3/5 ( &X 3/97 PJ2O
&D2 78/3 ( )H ?#3/34 PJ2O

+5327 ?#4 PJ2O
0Q 53 PJ2NJ +&26 76 PJ2O
$V ?#43 PJ2NJ +J 3/34 PJ2O
&G 58 PJ2NJ . 48/9 PJ2O
&U 83 PJ2NJ 0J 4: PJ2O
&X ?#43 PJ2NJ 0Q 3/35 PJ2O
+J ?#3/4 PJ2NJ 0R 3/4: PJ2O
1L 58 PJ2NJ 1D ;6 PJ2O
3E 5 PJ2NJ 1L 3/345 PJ2O
=Q 733 PJ2NJ 1+7 ?#5 PJ2O

125 3/: PJ2O
126 ?#3/4 PJ2O
3E ?#3/34 PJ2O
6L 4/45 PJ2O
627 45:; PJ2O
9 3/3: PJ2O
=Q 3/7; PJ2O



6

51515 (F2S+
(U#]LMQ#GULH#S+0ZDDUGHQ#YRRUKDQGHQ= S+#:/9#>5@>

S+#:/5;#>:@#+QD#57#XXU#VFKXGGHQ#LQ#GHPLZDWHU#ELM#/26#43,1
'H#JHOHLGEDDUKHLG#LV=# 6/3<# P62FP# >:@# +QD# 57# XXU# VFKXGGHQ# LQ# GHPLZDWHU# ELM

/26#43,1

51516 .RUUHOJURRWWHYHUGHOLQJ
,Q#WDEHO#7#LV#GH#NRUUHOJURRWWHYHUGHOLQJ#ZHHUJHJHYHQ1

7DEHO#71 .RUUHOJURRWWHYHUGHOLQJ#>6@1
JURWHU#GDQ#5/3 PP 5/7 (

4/3#0#5/3 PP :/7 (
3/96#0#4/33 PP 43/3 (
3/73#0#3/96 PP 4:/7 (
3/58#0#3/73 PP 55/5 (
3/4;#0#3/58 PP 4</5 (

3/439#0#3/4;3 PP 46/9 (
3/3:8#0#3/439 PP 6/7 (
3/378#0#3/3:8 PP 5/7 (
3/365#0#3/378 PP 3/9 (

NOHLQHU#GDQ#3/365 PP 3/; (
'83= 3/649 PP

516 =HROLHW

51614 6DPHQVWHOOLQJ
,Q#WDEHO#8#LV#GH#VDPHQVWHOOLQJ#YDQ#KHW#PDWHULDDO#ZHHUJHJHYHQ/#RQGHU#DQGHUH#QDDU#DDQOHLGLQJ#YDQ
JHJHYHQV#GLH#YHUVWUHNW#]LMQ#GRRU#GH#OHYHUDQFLHU1#'H#FRQFHQWUDWLHV# LQ#GH#UHFKWHUNRORP#]LMQ#GH#FRQ0
FHQWUDWLHV#LQ#KHW#ZDWHU#QD#57#XXU#VFKXGGHQ#PHW#KHW#PDWHULDDO#+/26#43,#>:@1

7DEHO#81 (LJHQVFKDSSHQ#YDQ#]HROLHW#>7@1
VDPHQVWHOOLQJ#YDQ#GH#YDVWH#VWRI FRQFHQWUDWLHV#LQ#KHW#ZDWHU

1D52 3/93 ( $O ?#3/35 PJ2O
0J2 5/63 ( % 4/65 PJ2O
$O526 48/33 ( &D 45 PJ2O
6L25 79/83 ( &G ?#3/34 PJ2O
.52 9/33 ( &O 47/5 PJ2O
&D2 43/33 ( &R ?#3/34 PJ2O
7L52 3/83 ( &U ?#3/34 PJ2O
)H526 6/33 ( &X 3/46 PJ2O
3528 3/43 ( )H 6/88 PJ2O
626 3/63 ( +5327 ?#4 PJ2O
&U526 0 ( +&26 :6 PJ2O
=Q2 0 ( +J 3/34 PJ2O
$V526 0 ( . 48/9 PJ2O
6U2 3/43 ( 0J 5/7 PJ2O
%D2 3/38 ( 0Q 3/4 PJ2O
YHUOLHV#ELM#DQDO\VH 48/33 ( 0R ?#3/34 PJ2O

1D </5 PJ2O
1L ?#3/34 PJ2O
1+7 ?#5 PJ2O
125 ?#3/4 PJ2O
126 ?#3/4 PJ2O
3E ?#3/34 PJ2O
6L 4:/: PJ2O
627 43 PJ2O
9 3/34 PJ2O
=Q 3/337 PJ2O
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51615 )\VLVFKH#HLJHQVFKDSSHQ
(QNHOH#I\VLVFKH#HLJHQVFKDSSHQ#]LMQ#>7@=

0 PRLVWXUH#+ELM#433#�&, 43#(>
0 ZDWHUDEVRUEHUHQG#YHUPRJHQ 83#(>
0 &(& 4/:#PHT2J>
0 GLFKWKHLG 5/5#J2FP6>
0 SRULHDIPHWLQJHQ 6/:Â7/5#c>
0 VSHFLILHN#RSSHUYODN#+443#�&, 47#P52J>
0 VSHFLILHN#RSSHUYODN#+583#�&, 583#P52J1

51616 (F2S+
(U#]LMQ#GULH#S+0ZDDUGHQ#YRRUKDQGHQ= S+#;/5#>5@>

S+#:/;#>7@>
S+#:/3;#>:@#+QD#57#XXU#VFKXGGHQ#LQ#GHPLZDWHU#ELM#/26#43,1

'H#JHOHLGEDDUKHLG#LV=# 3/595# P62FP# >:@# +QD# 57# XXU# VFKXGGHQ# LQ# GHPLZDWHU# ELM
/26#43,1

517 'RORPLHW#+0J&26Â&D&26,

,Q# WDEHO#9# LV#GH#VDPHQVWHOOLQJ#YDQ#GRORPLHW#ZHHUJHJHYHQ/#DINRPVWLJ#YDQ#JHJHYHQV#YDQ#GH# OHYH0
UDQFLHU#+OLQNHUNRORP,#>43@1#'H#FRQFHQWUDWLHV# LQ#GH#UHFKWHUNRORP#]LMQ#GH#FRQFHQWUDWLHV# LQ#KHW#ZDWHU
QD#57#XXU#VFKXGGHQ#PHW#KHW#PDWHULDDO#+/26#43,#>:@1

7DEHO#91 (LJHQVFKDSSHQ#YDQ#GRORPLHW1
VDPHQVWHOOLQJ#YDQ#GH#YDVWH#VWRI FRQFHQWUDWLHV#LQ#KHW#ZDWHU

0J2 4</8 ( $O ?#3/34 PJ2O
&D2 ( % 3/6: PJ2O
&O 4333 PJ2NJ &D 89: PJ2O
WRWDDO#RUJDQLVFK#NRROVWRI#+72&, 5333 PJ2NJ &G ?#3/34 PJ2O

&O 443 PJ2O
ZDWHU : ( &R ?#3/34 PJ2O

&U ?#3/34 PJ2O
PLQ1#'83 5 PP &X 3/96 PJ2O
PD[1#'83 83 PP )H 3/34 PJ2O

+5327 ?#4 PJ2O
&G 3/4 PJ2NJ +&26 4; PJ2O
+J ?#3/34 PJ2NJ +J 3/34 PJ2O
=Q <5 PJ2NJ . 6/< PJ2O
&X ?#5 PJ2NJ 0J 45/5 PJ2O
1L ?#5 PJ2NJ 0Q 3/35 PJ2O
&U ?#7 PJ2NJ 0R ?#3/34 PJ2O
3E 55 PJ2NJ 1D 46/; PJ2O
$V 4/8 PJ2NJ 1L ?#3/34 PJ2O

1+7 8: PJ2O
NRUUHOJURRWWH#' 125 3/7 PJ2O
'#!#7/3 5 ( 126 674 PJ2O
'#!#6/48 59 ( 3E ?#3/34 PJ2O
'#!#5/3 94 ( 6L 3/5; PJ2O
'#!#4/3 ;: ( 627 44;5 PJ2O
'#!#3/8 <9 ( 9 ?#3/34 PJ2O
'#!#3/58 <; ( S+ :/98
'#!#3/458 <; ( (F 6/5; P62FP
'#!#3/396 <; (
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6 +LVWRULH#YDQ#KHW#WHUUHLQ/#EHVFKLNEDUH#LQIRUPDWLH

614 /LJJLQJ#YDQ#KHW#EHGULMIVWHUUHLQ

,Q#KHW#SURMHFW#KHEEHQ#JHJHYHQV#YDQ#KHW#EHGULMIVWHUUHLQ#YDQ#.HPLUD#LQ#3HUQLV/#GLH#]LMQ#ZHHUJHJHYHQ
LQ#ILJXXU#4/#PRGHO#JHVWDDQ1#'H#RSSHUYODNWH#YDQ#KHW#WHUUHLQ#EHGUDDJW#FLUFD#6:#KD1#+HW#WHUUHLQ#ZRUGW
LQ#KHW#QRRUGHQ#EHJUHQVG#GRRU#GH#1LHXZH#0DDV/#LQ#KHW#ZHVWHQ#GRRU#GH#2XGH#0DDV/#LQ#KHW#RRVWHQ
GRRU#KHW#EHGULMIVWHUUHLQ#YDQ#$WRFKHP#HQ#LQ#KHW#]XLGHQ#GRRU#KHW#7DQNHQSDUN#YDQ#3DQRFHDQ1

)LJ1#41 /LJJLQJ#YDQ#KHW#RQGHU]RHNVJHELHG1

615 %HGULMIVYRHULQJ

61514 9RRUPDOLJH#EHGULMIVYRHULQJ
2S#KHW#WHUUHLQ#LV#VLQGV#4<49#HHQ#NXQVWPHVWIDEULHN#DFWLHI1#%LM#GH#SURGXFWLH#YDQ#NXQVWPHVW#LV#LQ#KHW
YHUOHGHQ#S\ULHW#DOV#JURQGVWRI#JHEUXLNW1#'H#XLWEUHLGLQJ#YDQ#KHW#EHGULMIVWHUUHLQ#KHHIW#SODDWVJHYRQGHQ
YDQXLW#KHW#QRRUGRRVWHQ#LQ#]XLGZHVWHOLMNH#ULFKWLQJ1

61515 +XLGLJH#EHGULMIVYRHULQJ
2S#KHW#EHGULMIVWHUUHLQ#ZRUGHQ#NXQVWPHVWVWRIIHQ#JHSURGXFHHUG1#'H#YROJHQGH#KRRIGSURGXFWLH0HHQKHGHQ
ZRUGHQ#RQGHUVFKHLGHQ=

0# HHQ#VDOSHWHU]XXUIDEULHN#+SURGXFWLH#YDQ#VDOSHWHU]XXU#XLW#DPPRQLDN,>
0# HHQ#DPPRQLXPQLWUDDWIDEULHN#+QHXWUDOLVDWLH#YDQ#VDOSHWHU]XXU#PHW#DPPRQLDN,>
0# HHQ# ]ZDYHO]XXUIDEULHN# +IDEULFDJH# YDQ# ]ZDYHO]XXU# XLW# HOHPHQWDLU# ]ZDYHO# DINRPVWLJ# YDQ# UDIILQD0
GHULMHQ#XLW#GH#UHJLR,>

0# HHQ#IRVIRU]XXUIDEULHN#+RQWVOXLWHQ#YDQ#IRVIDDWHUWV#PHW#]ZDYHO]XXU,>
0# HHQ#DPPRQLXPIRVIDDWIDEULHN#+UHDFWLH#YDQ#DPPRQLDN#PHW#IRVIRU]XXU,>
0# HHQ#NRUUHOIDEULHN#+UHDFWLH#YDQ#DPPRQLDN/#IRVIRU]XXU/#DPPRQLXPQLWUDDW#HQ#NDOL]RXWHQ#WHQ#EHKRHYH
YDQ#IDEULFDJH#YDQ#PHQJPHVW#LQ#NRUUHOYRUP,1



9

*URWH#GHOHQ#YDQ#KHW#WHUUHLQ#]LMQ#YHUKDUG1#$DQ#GH#ZHVWHOLMNH#UDQG#YDQ#KHW# WHUUHLQ# OLJW#HHQ#JHGHHOWH
YDQ#KHW#EHGULMIVWHUUHLQ#EUDDN1

616 %RGHPRSERXZ#HQ#JHRK\GURORJLH

61614 2QWVWDDQ#YDQ#KHW#JHELHG
+HW#EHGULMIVWHUUHLQ#EHYLQGW#]LFK#DDQ#GH#PRQGLQJ#YDQ#GH#0DDV1#'LW#EHWHNHQW#GDW#GH#ERGHP# LV#RSJH0
ERXZG#XLW# ULYLHUDI]HWWLQJHQ#GLH#ZRUGHQ#DIJHZLVVHOG#PHW#PDULHQH#VHGLPHQWHQ#GLH#YDQXLW#]HH#]LMQ#DI0
JH]HW1# ,Q#KHW#+RORFHHQ#KHEEHQ#GH# ULYLHUHQ#KXQ#EHGGLQJ# UHJHOPDWLJ#YHUOHJG/#ZDDUGRRU#RXGHUH#VHGL0
PHQWHQ#]LMQ#JHsURGHHUG#HQ#LQ#GH#RQWVWDQH#UXLPWH#MRQJHUH#VHGLPHQWHQ#]LMQ#DIJH]HW1

,Q# KHW# EHJLQ# YDQ# GH]H# HHXZ#ZDV# KHW# WHUUHLQ# DDQ# GULH# ]LMGHQ# EHJUHQVG# GRRU# RSSHUYODNWHZDWHU1# ,Q
]XLGHOLMNH#ULFKWLQJ#ZDV#KHW#*.DDVJDW*#DDQZH]LJ#+GH#ODWHUH#**LSVJHXO*,/#LQ#KHW#ZHVWHQ#GH#1RRUGJHXO#HQ#LQ
QRRUGHOLMNH# ULFKWLQJ#GH#1LHXZH#:DWHUZHJ1#%LM#GH#RQWZLNNHOLQJ#YDQ#KHW#JHELHG# LV#KHW#RRUVSURQNHOLMNH
PDDLYHOG#RSJHKRRJG1

61615 *HRK\GURORJLVFKH#VFKHPDWLVDWLH
'H#ERGHP#RQGHU#KHW#EHGULMIVWHUUHLQ#NDQ#ZRUGHQ#JHVFKHPDWLVHHUG#]RDOV#LQ#WDEHO#:#LV#ZHHUJHJHYHQ1#+HW
EHWUHIW#HHQ#JHRK\GURORJLVFKH#VFKHPDWLVDWLH/#ZDDUELM#RQGHUVFKHLG#LV#JHPDDNW#LQ#ZDWHUYRHUHQGH#ODJHQ
+YHHODO#]DQG2]DQGLJ,#HQ#VOHFKW#GRRUODWHQGH#ODJHQ#+NOHL2YHHQ,1#,Q#GH#ZDWHUYRHUHQGH#ODJHQ#RYHUKHHUVW#GH
KRUL]RQWDOH#VWURPLQJVFRPSRQHQW/#LQ#GH#VOHFKW#GRRUODWHQGH#ODJHQ#GH#YHUWLFDOH#FRPSRQHQW#+LQ#GLW#JHYDO
QDDU#EHQHGHQ#JHULFKW/#LQILOWUDWLH,1

7DEHO#:1 *HRK\GURORJLVFKH#VFKHPDWLVDWLH#YDQ#GH#ERGHP1
ODDJQXPPH
U

EHQDPLQJ GLNWH#+P, GRRUODDWYHUPR0
JHQ#+P52GDJ,

VWLMJKRRJWH#+P
1$3,

K\GURORJLVFKH
ZHHUVWDQG
+GDJHQ,

4 RSKRRJODDJ 4#j#7 4#j#73 3/8#j#5/; 0
5 GHNODDJ 8#j#9" 0 0 61333
6 WXVVHQ]DQGODJHQ RQEHNHQG 8#0#83 0#3/46#j#5 0
7 5H#VFKHLG1#ODDJ 43 0 733#j#61333
8 4H#ZDWHUY1#SDNNHW !#43 :3 3#j#3/7 0

(HQ# VFKHPDWLVFK# ERGHPSURILHO/# GDW# RS# EDVLV# YDQ# VRQGHHUJHJHYHQV# LV# RSJHVWHOG/# LV# LQ# ELMODJH# 4
ZHHUJHJHYHQ1

'RRU#*HR'HOIW#LV#LQ#4<;<#LQ#HHQ#UHJLRQDOH#VWXGLH#PRGHOPDWLJ#KHW#VWURPLQJVSDWURRQ#LQ#GH#RSKRRJ0
ODDJ# +ODDJ#4# LQ# WDEHO#:,#HQ#GH# WXVVHQ]DQGODJHQ# +ODDJ#6,#YDVWJHVWHOG1#+HW#PRGHO/#GDW#PHW#EHKXOS
YDQ#GH#FRPSXWHUFRGH#9(5$# LV#RSJHVWHOG/# LV# LQGHUWLMG#DDQ#GH#KDQG#YDQ#JHPHWHQ#JURQGZDWHUVWLMJ0
KRRJWHQ# JHYHULILHHUG1#+LHUELM# LV# YDVWJHVWHOG# GDW# GH# EHUHNHQGH# HQ# JHPHWHQ# JURQGZDWHUVWDQGHQ
UHGHOLMN#RYHUHHQNZDPHQ1#'H#EHUHNHQGH#VWURPLQJVULFKWLQJHQ#]LMQ#VFKHPDWLVFK#LQ#ELMODJH#5#ZHHUJH0
JHYHQ1# ,Q# ELMODJH# 6# LV# HHQ# EHUHNHQG# LVRK\SVHQSDWURRQ#ZHHUJHJHYHQ1#+HW# EOLMNW# GDW# JURQGZDWHU
DINRPVWLJ#XLW#HHQ#VPDOOH#VWURRN#ODQJV#KHW#RSHQ#ZDWHU#XLWHLQGHOLMN#KHW#RSHQ#ZDWHU#EHUHLNW>#HHQ#GHHO
GLUHFW#+YLD#GH#RSKRRJODDJ,#HQ#HHQ#GHHO# LQGLUHFW# +YLD#GH# WXVVHQ]DQGODDJ,1#+HW#RYHUJURWH#JHGHHOWH
EHUHLNW#XLWHLQGHOLMN#KHW#HHUVWH#ZDWHUYRHUHQGH#SDNNHW1

+HW# IUHDWLVFKH#JURQGZDWHU#EHYLQGW#]LFK#RS#HHQ#GLHSWH#YDQ#FLUFD#09#0#4/33#P# LQ#KHW#FHQWUXP#YDQ
KHW#WHUUHLQ#WRW#09#0#6/83#P#DDQ#GH#ZHVW0#HQ#QRRUGUDQGHQ1

2S#EDVLV#YDQ# LQ#RNWREHU#4<<;#XLWJHYRHUGH#VWLMJKRRJWHPHWLQJHQ# LV#GRRU#*HR'HOIW#GH#JURQGZDWHU0
VWURPLQJVULFKWLQJ# LQ#GH#RSKRRJODDJ#YDVWJHVWHOG1#+HW# LVRK\SVHQEHHOG# LV# LQ#ELMODJH#7#VDPHQJHYDW1
(U#ZRUGW#JHFRQFOXGHHUG#GDW#JURQGZDWHUVWLMJKRRJWHQ#KRRJ#]LMQ/#RRN# YODN#ELM#GH# NDGH1#'H#H[DFWH



:

OLJJLQJ#YDQ# LVRK\SVHQ# +OLMQHQ#YDQ#JHOLMNH#VWLMJKRRJWH,# LV#YHHODO#QLHW#HHQYRXGLJ#YDVW# WH#VWHOOHQ1#2S
EHGULMIVWHUUHLQHQ#]LMQ#HIIHFWHQ#YDQ#YHUKDUGLQJHQ#HQ#JHERXZHQ/#GUDLQHUHQGH#ULRROV\VWHPHQ#HQ#JURWH
YDULDWLHV#LQ#GRRUODWHQGKHLG#DOV#JHYROJ#YDQ#JUDDIZHUN#KLHUYRRU#YHHODO#YHUDQWZRRUGHOLMN1#:HO#ZRUGW#LQ
DOJHPHQH#]LQ#HHQ#XLWVWURPLQJ#LQ#GH#ULFKWLQJ#+ZHVWHOLMN#HQ#QRRUGHOLMN,#YDQ#KHW#RSHQ#ZDWHU#DDQZH]LJ
YHURQGHUVWHOG1

617 9HURQWUHLQLJLQJVVLWXDWLH

61714 9HURQWUHLQLJLQJ#YDQ#GH#JURQG
$OV#JHYROJ#YDQ#YHUVFKLOOHQGH#RRU]DNHQ#LV#GH#JURQG#YHURQWUHLQLJG#JHUDDNW1#,Q#KHW#QXOVLWXDWLHRQGHU]RHN
GRRU#7DXZ#LQ#4<<5#LV#GH#KLHURQGHU#EHVFKUHYHQ#YHURQWUHLQLJLQJVVLWXDWLH#YDQ#GH#JURQG#JHFRQFOXGHHUG1

+DYHQVOLE
9RRU#GH#RQWZLNNHOLQJ#YDQ#KHW#JHELHG#WRW#EHGULMIVWHUUHLQ# LV#KHW#PDDLYHOG#RSJHKRRJG#PHW#YHURQWUHLQLJG
KDYHQVOLE1#,Q#ZHONH#PDWH#GLW#VOLE#ELMGUDDJW#DDQ#GH#YHURQWUHLQLJLQJVVLWXDWLH#LV#QLHW#EHNHQG1

3\ULHWDVVHQ
,Q#ELMODJH#8#LV#ZHHUJHJHYHQ#ZDDU#PHW#S\ULHWDVVHQ#YHUPHQJGH#JURQG#LV#DDQJHWURIIHQ1#'H#RPYDQJ#YDQ
GLW#JHELHG#LV#GRRU#7DXZ#LQ#4<<5#YDVWJHVWHOG#PHW#EHKXOS#YDQ#]LQWXLJOLMNH#ZDDUQHPLQJHQ1#'H#GLNWH#YDQ
GH]H#PHW#S\ULHWDVVHQ#YHUPHQJGH#JURQG#YDULHHUW# WXVVHQ#HQNHOH#GHFLPHWHUV#HQ#PHHU#GDQ#GULH#PHWHU1
'H#VSUHLGLQJ#LQ#GH#GLNWH#YHUWRRQW#JHHQ#UXLPWHOLMN#YHUEDQG1#'H#JURRWVWH#GLNWH#ZRUGW#DDQJHWURIIHQ#ELM#GH
YRRUPDOLJH#RSVODJSODDWVHQ#YDQ#S\ULHWDVVHQ#HQ#GH#YRRUPDOLJH#ERXZSXW#URQG#GH#JLSVJRRW1

,Q#4<<:#]LMQ#GRRU#*HR'HOIW#YDQ#HHQ#GULHWDO#UHSUHVHQWDWLHYH#S\ULHWKRXGHQGH#JURQGPRQVWHUV#KHW#OXWXP0
HQ# RUJDQLVFKH# VWRIJHKDOWH# YDVWJHVWHOG1# +HW# OXWXPJHKDOWH# LV# YDVWJHVWHOG# RS# JHPLGGHOG# 7/9#(/# KHW
JHKDOWH#RUJDQLVFKH#VWRI#RS#JHPLGGHOG#5/4#(#+]LH#WDEHO#;,1#,Q#ELMODJH#9#]LMQ#GH#RPJHUHNHQGH#WRHWVLQJV0
ZDDUGHQ#VDPHQJHYDW#DOVPHGH#GH# UHVXOWDWHQ#YDQ#HQNHOH#RS#JURQGPRQVWHUV#XLWJHYRHUGH#FKHPLVFKH
DQDO\VHV1# 8LW# GH# WRHWVLQJ# EOLMNW# GDW# LQ# S\ULHWKRXGHQGH# JURQGPRQVWHUV# GH# LQWHUYHQWLHZDDUGH# ZRUGW
RYHUVFKUHGHQ#YRRU#DUVHHQ/#NRSHU/#ORRG#HQ#]LQN1

7DEHO#;1 /XWXP0#HQ#RUJDQLVFK#VWRIJHKDOWH#>;@
SHLOEXLV#+3#0#3/8#P,

936QHZS 555S2J 665S

GURRJUHVW ( ;7/4 <3/8 :;/:
RUJDQLVFKH#VWRI ( 5/7 4/6 5/9
OXWXPJHKDOWH (#+P2P, 8/9 5/7 8/:

*LSV
,Q#ELMODJH#8#LV#ZHHUJHJHYHQ#ZDDU#JLSV#GRRU#7DXZ#LQ#4<<5#LV#ZDDUJHQRPHQ1#,Q#GH#JLSVJHXO#EHGUDDJW#GH
GLNWH#HQNHOH#PHWHUV1#(OGHUV#ZRUGHQ#GXQQH# ODDJMHV#HQ2RI#EURNMHV#DDQJHWURIIHQ1#2QGHU#KHW# IUHDWLVFKH
JURQGZDWHUQLYHDX#YRUPW#GLW#JLSV#HHQ#YLVNHX]H#VXEVWDQWLH1#,Q#GLW#RQGHU]RHN#ZRUGHQ#DQDO\VHUHVXOWDWHQ
YDQ#HQNHOH#PRQVWHUV#JHSUHVHQWHHUG1#(U#ZRUGW#JHFRQVWDWHHUG#GDW# LQ#PRQVWHUV#YDQ#PHW#JLSVGHHOWMHV
YHURQWUHLQLJGH#JURQG#HHQ#HQNHOH#NHHU# +ppQ#YDQ#GH#]HV#PRQVWHUV,#GH# LQWHUYHQWLHZDDUGH#YDQ#]LQN#HQ
DUVHHQ#YRRU#VWDQGDDUGERGHPV#ZRUGW#RYHUVFKUHGHQ1#(U#ZRUGW#DDQJHQRPHQ#GDW#GH]H#YHURQWUHLQLJLQJHQ
DINRPVWLJ#]LMQ#XLW#GH#+YHUPRHGHOLMN,#HYHQHHQV#LQ#GH]H#PRQVWHUV#DDQZH]LJH#S\ULHWDV1

3XLQ
2S#GHOHQ#YDQ#KHW#EHGULMIVWHUUHLQ#ZRUGW#LQ#GH#ERYHQJURQG#SXLQ#DDQJHWURIIHQ1#'LW#SXLQ#EHVWDDW#XLW#ERXZ0
HQ#VORRSDIYDO#HQ#SODDWVHOLMN#VODNNHQ1#*URQGPRQVWHUV#GLH#SXLQGHHOWMHV#EHYDWWHQ#]LMQ#JHDQDO\VHHUG#HQ
EOLMNHQ#YULMZHO#JHHQ#ERGHPYHURQWUHLQLJHQGH#YHUELQGLQJHQ#LQ#FRQFHQWUDWLHV#ERYHQ#GH#LQWHUYHQWLHZDDUGH
WH#EHYDWWHQ1



;

$QRUJDQLVFKH#VWRIIHQ
,Q#HHQ#JURRW#DDQWDO#JURQGPRQVWHUV#]LMQ#VWRIIHQ#DDQJHWURIIHQ#GLH#VWLNVWRI/# IRVIRU/#]ZDYHO#HQ2RI#NDOLXP
EHYDWWHQ1#$OKRHZHO#YRRU#GH]H#YHUELQGLQJHQ#JHHQ#WRHWVLQJVZDDUGHQ#EHVWDDQ/#ZRUGHQ#]H#DDQJHWURIIHQ
LQ# FRQFHQWUDWLHV# GLH# YHU# ERYHQ# GH# YDQ# QDWXUH# DDQZH]LJH# FRQFHQWUDWLHV# OLJJHQ1# ,Q# GH# YROJHQGH
SDUDJUDDI#ZRUGW#ZHHUJHJHYHQ#ZDDU#LQ#KHW#JURQGZDWHU#YHUKRRJGH#FRQFHQWUDWLHV#DQRUJDQLVFKH#VWRIIHQ
ZRUGHQ#DDQJHWURIIHQ1

61715 6DPHQYDWWLQJ#YDQ#GH#YHURQWUHLQLJLQJ#YDQ#KHW#IUHDWLVFKH#JURQGZDWHU
+HW#RYHU]LFKW#YDQ#DOOH#EHVFKLNEDUH#SHLOEXL]HQ#+RXGH/#QLHXZH#HQ#UHHGV#YHUGZHQHQ,# LV#JHJHYHQ# LQ
ELMODJH#:1#9RRU#DOOH#YHUZLM]LQJHQ#QDDU#SHLOEXL]HQ#JHOGHQ#YRRU#KHW#KHOH#GRFXPHQW#GH#YROJHQGH#GULH
WRHYRHJLQJHQ= -,#PRPHQWHHO#QLHW#PHHU#LQ#JHEUXLN>

S,#ORFDWLH#LQ#PHW#S\ULHW#+)H65,#YHURQWUHLQLJGH#JURQG>
J,#ORFDWLH#LQ#PHW#JLSV#YHURQWUHLQLJGH#JURQG1

(HQ#RYHU]LFKW#YDQ#DOOH#PHWLQJHQ#EHWUHIIHQGH#]ZDUH#PHWDOHQ/#WXVVHQ#4<<6#HQ#4<<;/#LV#WH#]LHQ#LQ#GH
ELMODJHQ#45#HQ#461#7DEHO#<#JHHIW#HHQ#VDPHQYDWWLQJ#YDQ#GH#KRRJVW#JHPHWHQ#FRQFHQWUDWLHV1

7DEHO#<1 6DPHQYDWWLQJ#YDQ#GH#KRRJVW#JHPHWHQ#FRQFHQWUDWLHV1
]ZDUH
PHWDOHQ

LQWHUYHQWLH+,,0
ZDDUGH

PD[1#FRQ0
FHQWUDWLH

JHPHWHQ#LQ
SHLOEXLV

PD[1#FRQ0
FHQWUDWLH

JHPHWHQ#LQ
SHLOEXLV

PD[1#FRQ0
FHQWUDWLH

JHPHWHQ#LQ
SHLOEXLV

$- %- &-
$V 93 471333 648- 471333 648- 61333 555S2J

&G 9 463 4616S2J 463 4616S2J 463 4616S2J

&U 63 473 648- 473 648- ?#43 4615S2J

&X :8 561333 4616S2J 561333 4616S2J 561333 4616S2J

3E :8 4;3 (%%9-S 56 545S2548S#2555S2J 56 545S2548S2555S2J

1L :8 6<3 943 6<3 943 6<3 943
+J 3/6 3/3; 93< 3/3; 93< 3/3; 93<
=Q ;33 551333 4616S2J 551333 4616S2J 551333 4616S2J

- $=#DOOH#SHLOEXL]HQ>#%=#DOOH#SHLOEXL]HQ#H[FOXVLHI#(%%9-S>#&=#DOOH#KXLGLJH#SHLOEXL]HQ

7DEHO# 43#JHHIW#HHQ# VDPHQYDWWLQJ# YDQ# GH# DQDO\VHUHVXOWDWHQ# YDQ# KHW# JURQGZDWHU# EHWUHIIHQGH# GH
DQRUJDQLVFKH#SDUDPHWHUV#>9@/#>:@#HQ#><@1

7DEHO#431 $QRUJDQLVFKH#FRPSRQHQWHQ2PDFUR0HOHPHQWHQ#LQ#KHW#JURQGZDWHU1
SHLOEXLVHOHPHQW HHQKHLG

449 745 757J 545S 4615S2J 4616S2J

FKORULGH PJ2O 76 553 4<3 863 457 473
QDWULXP �J2O 571333 4531333 4731333 7<1333 791333 791333
FDOFLXP �J2O :731333 9731333 8731333 9631333 89<1333 8<31333
NDOLXP �J2O <1333 4431333 681333 461333 681333 6;1333
PDJQHVLXP �J2O 841333 671333 991333 561333 :41333 :;1333
VXOILGH PJ2O ?#53 ?#53 ?#53 ?#53
IRVIDDW PJ2O ?#3/5 ?#3/5 8/53 ?#3/5 ?#3/38
QLWUDDW PJ2O 51333 41433 ?#3/6 << 9; 483
VXOIDDW PJ2O 4:3 933 ;53 41:33 419<7 41933
DPPRQLXP PJ2O 3/34 3/:6 63 3/37 4;
ELFDUERQDDW PJ2O 7;3 953 41833 633
QLWULHW PJ2O ?#3/4 ?#3/5
'2& PJ2O 4< ?#3/6

'H#JHPHWHQ#S+0ZDDUGHQ#YDQ#KHW#JURQGZDWHU#LQ#YHUVFKLOOHQGH#SHLOEXL]HQ#]LMQ#ZHHUJHJHYHQ#LQ#WDEHO
441



<

7DEHO#441 S+0ZDDUGHQ#YDQ#KHW#JURQGZDWHU#>8@1
*HR'HOIW *HR'HOIW *HR'HOIW *HR'HOIWSHLOEXLV 7DXZ

IHEUXDUL#4<<: PDDUW#4<<: VHSWHPEHU2RNWREHU#4<<; GHFHPEHU#4<<;
S+ 935QHZS :

936QHZS :/4
937QHZS2J 9/;
(%%9QHZS 9/;
449 :/5
939 :/8
548S :/6
93: :/7
93; :/5
93< : 9/68
943 :/5 9/5;
945S :/6 9/8
4615S2J 9
4616S2J 9/7

61716 9HURQWUHLQLJLQJ#YDQ#KHW#IUHDWLVFKH#JURQGZDWHU#+JHGHWDLOOHHUG,
=ZDUH#PHWDOHQ
+HW# JURQGZDWHU# LQ# GH# RSKRRJODDJ# LV# SODDWVHOLMN# VWHUN# YHURQWUHLQLJG#PHW# ]ZDUH#PHWDOHQ1#'H]H# YHU0
RQWUHLQLJLQJ#LV#HHQ#JHYROJ#YDQ#GH#XLWORJLQJ#YDQ#PHW#S\ULHWDV#YHURQWUHLQLJGH#JURQG1#,Q#KHW# LQ#4<<:#XLW0
JHYRHUGH#JURQGZDWHURQGHU]RHN# LV#JHEOHNHQ#GDW#GH#S+#YDQ#KHW# IUHDWLVFKH#ZDWHU# LQ#YULMZHO#DOOH#PRQ0
VWHUV#QLHW#XLW]RQGHUOLMN#ODDJ#LV#+S+#!#9,1#2S#EDVLV#YDQ#HQNHOH#XLWORRJSURHYHQ#LV#LQ#4<<5#GRRU#7DXZ#JH0
FRQFOXGHHUG#GDW#RRN#LQ#HHQ#QHXWUDDO#PLOLHX#XLWORJLQJ#YDQ#GH#S\ULHWDVVHQ#SODDWVYLQGW1

8LW#GH#DQDO\VHV/#GLH# LQ#GH#DIJHORSHQ# MDUHQ# ]LMQ#XLWJHYRHUG/#EOLMNW#GDW#GH# FRQWRXUHQ# YDQ#KHW#JHELHG/
ZDDULQ# GH# LQWHUYHQWLHZDDUGHQ# YRRU# ppQ# RI#PHHU# ]ZDUH#PHWDOHQ# HQ# DUVHHQ#ZRUGHQ# RYHUVFKUHGHQ/
YDULsUHQ1#,Q#ELMODJH#;#]LMQ#GH]H#FRQWRXUHQ#ZHHUJHJHYHQ#YRRU#GH#VLWXDWLH#DQQR#HLQGH#4<<91

7DEHO#45#JHHIW#LQ]LFKW#LQ#GH#PDWH#ZDDULQ#LQ#KHW#PHW#PHWDOHQ#YHURQWUHLQLJGH#JHELHG#GH#QRUPHQ#ZRUGHQ
RYHUVFKUHGHQ1#'LW#LV#XLWJHGUXNW#LQ=

0# GH#PD[LPDOH#LQ#JURQGZDWHUPRQVWHUV#DDQJHWURIIHQ#FRQFHQWUDWLHV#+DQDO\VHV#4<<:#HQ#4<<;,>
0# KHW#DDQWDO#SHLOEXL]HQ#ZDDULQ#GH#LQWHUYHQWLHZDDUGH#ZRUGW#RYHUVFKUHGHQ>
0# GH#JHPLGGHOGH#FRQFHQWUDWLH#+LQ#GH#SHLOEXL]HQ#LQ#KHW#YHURQWUHLQLJGH#JHELHG,1

7DEHO#451 (LJHQVFKDSSHQ#YDQ#KHW#IUHDWLVFKH#JURQGZDWHU#PHW#]ZDUH#PHWDOHQ#+RS#EDVLV#YDQ#DQDO\VHV
XLWJHYRHUG#LQ#4<<:24<<;,1

]ZDUH#PHWDOHQ ,0ZDDUGH PD[1#RYHUVFKULMGLQJ PD[1#FRQFHQWUDWLH KRHYHHOKHLG#SHLOEXL]HQ#PHW
RYHUVFKULMGLQJ#YDQ#,0ZDDUGH

DUVHHQ 93 566 471333 9#YDQ#GH#53
FDGPLXP 9 44 9; 5#YDQ#GH#54
FKURRP 63 7/9 473 5#YDQ#GH#54
NRSHU :8 586 4<1333 5#YDQ#GH#55
ORRG :8 5/7 4;3 4#YDQ#GH#54
QLNNHO :8 8/5 6<3 4#YDQ#GH#54
NZLN 3/6 3/59 3/3;
PRO\EGHHQ 633 3/37 45
]LQN ;33 58 531333 6#YDQ#GH#55

'H#JURWH#YHUVFKLOOHQ# LQ#FRQFHQWUDWLHV#]LMQ#KHW#JHYROJ#YDQ#YDULDWLH# LQ#GH#EURQVWHUNWH# +GH#KHUNRPVW
YDQ#KHW#S\ULHW#HQ#GH#PDWH#YDQ#ELMPHQJLQJ#PHW#JURQG,/#GH#PDWH#ZDDULQ#JURQGZDWHU#GRRU#GH#ERGHP
SHUFROHHUW# +YDULHHUW#GRRU#ZLVVHOHQGH#RSSHUYODNWHEHGHNNLQJ,#HQ#KHW#PDFURPLOLHX# +SODDWVHOLMN#VWHUN



43

YHUODDJGH#S+/#DDQZH]LJKHLG#YDQ#DQRUJDQLVFKH#SDUDPHWHUV,#GDW#VWHUN#YDULHHUW#GRRU#GH#JHYROJHQ
YDQ#ORNDOH#VSLOOV#PHW#]XUHQ#HQ#NXQVWPHVWVWRIIHQ1

,Q#ELMODJH#<#]LMQ#RS#EDVLV#YDQ#GH#KXLGLJH# LQ]LFKWHQ# +4<<<,#GH#JHELHGHQ# ODQJV#GH#ZHVWHOLMNH#HQ#QRRU0
GHOLMNH# WHUUHLQJUHQV# DDQJHJHYHQ#ZDDU# HPLVVLH# YDQ# ]ZDUH#PHWDOHQ# QDDU# KHW# RSSHUYODNWHZDWHU# NDQ
RSWUHGHQ1

.RROZDWHUVWRIIHQ
,Q#ELMODJH#43#]LMQ#GH#SXQWHQ#DDQJHJHYHQ#ZDDU#VSUDNH# LV#YDQ#HHQ#YHURQWUHLQLJLQJ#YDQ#KHW# IUHDWLVFKH
JURQGZDWHU#PHW#JHFKORUHHUGH#NRROZDWHUVWRIIHQ#>8@1#,Q#ELMODJH#49#]LMQ#GH#JHWDOVZDDUGHQ#ZHHUJHJHYHQ1

$QRUJDQLVFKH#YHUELQGLQJHQ#HQ#]XXUJUDDG
,Q#ELMODJH#44D# W2P#J# LV#RS#GH#SODWWHJURQG#YDQ#KHW#EHGULMIVWHUUHLQ#ZHHUJHJHYHQ# LQ#ZHONH#FRQFHQWUDWLH
DQRUJDQLVFKH#VWRIIHQ#+IRVIDDW/#QLWUDDW/#DPPRQLXP/#VXOIDDW/#VXOILGH/#]ZDYHO/#]XXUJUDDG,#LQ#KHW#JURQGZD0
WHU#]LMQ#DDQJHWURIIHQ1

'H# LQIRUPDWLH# LV# YHU]DPHOG# XLW# EHVFKLNEDDU# JHVWHOGH# RQGHU]RHNVUDSSRUWHQ# YDQ# 7DXZ/# *HR'HOIW/
'&05#HQ#0RXULN1#9RRU#GH]H#DQRUJDQLVFKH#YHUELQGLQJHQ#EHVWDDQ#JHHQ#VWUHHI0#HQ#LQWHUYHQWLHZDDUGHQ1
*OREDDO#]LMQ#FRQWRXUHQ#ZHHUJHJHYHQ#YDQ#JHGHHOWHQ#YDQ#KHW#EHGULMIVWHUUHLQ#ZDDU/#YHUJHOHNHQ#PHW#GH
UHVW# YDQ# KHW# EHGULMIVWHUUHLQ/# DDQPHUNHOLMN# KRJHUH# FRQFHQWUDWLHV# ZRUGHQ# DDQJHWURIIHQ1# 'DDU# ZDDU
PRJHOLMN#]LMQ#GH#YRRUPDOLJH#HQ#QLHW#PHHU#YDQ#NUDFKW#]LMQGH#$0#HQ#&0ZDDUGHQ#ZHHUJHJHYHQ/#DOVPHGH
GH#JUHQVZDDUGHQ#GLH#ZRUGHQ#JHVWHOG#DDQ#GH#NZDOLWHLW#YRRU#KHW#RSSHUYODNWHZDWHU#XLW#GH#(YDOXDWLH#1RWD
:DWHU#4<<61#'H]H#ODDWVWH#ZDDUGHQ#]LMQ#DOV#*NZDOLWHLWVGRHOVWHOOLQJ#5333*#YDVWJHVWHOG1#8LWHUDDUG#]LMQ#GH]H
JUHQVZDDUGHQ#DOOHHQ#UHOHYDQW#DOV#YHUVSUHLGLQJ#QDDU#KHW#RSSHUYODNWHZDWHU#SODDWVYLQGW1

7RWDDORYHU]LFKW
,Q#ELMODJH#46#ZRUGW#KHW#WRWDDORYHU]LFKW#JHJHYHQ#YDQ#GH#DQDO\VHUHVXOWDWHQ#YDQ#4<<6#WRW#4<<;#PHW#EH0
WUHNNLQJ# WRW#GH# ]ZDUH#PHWDOHQ1#3HU# FRPSRQHQW# +&G/#+J/#=Q/#$V/#1L/#3E/#&X# HQ#&U,# ]LMQ# GH#PHHW0
JHJHYHQV#ZHHUJHJHYHQ#LQ#DOOH#SHLOEXL]HQ#+RXGH/#QLHXZH#HQ#UHHGV#YHUGZHQHQ,1

,Q#ELMODJH# 47#ZRUGHQ#GH#SHLOEXL]HQ#ZHHUJHJHYHQ#ZDDULQ#GH#PD[LPDOH#PHWDDOFRQFHQWUDWLHV#]LMQ#JH0
PHWHQ1#'DDUELM#LV#RQGHUVFKHLG#JHPDDNW#LQ=

0# %LMODJH#47$ $OOH#KXLGLJH#EHVWDDQGH#SHLOEXL]HQ1
0# %LMODJH#47% 0HHWZDDUGHQ#YDQ#GH#UHHGV#YHUGZHQHQ#SHLOEXLV#648-1
0# %LMODJH#47& 0HHWZDDUGHQ#YDQ#GH#UHHGV#YHUGZHQHQ#SHLOEXLV#(%%9-S1

'H#FRQFHQWUDWLHV#DDQJHWURIIHQ#LQ#SHLOEXLV#(%%9-S#]LMQ#EXLWHQ#EHVFKRXZLQJ#JHODWHQ/#JH]LHQ#KHW#IHLW#GDW
GH]H#SHLOEXLV#LQ#4<<:24<<;#QLHW#NRQ#ZRUGHQ#WHUXJJHYRQGHQ1#*URQGZDWHUPRQVWHUV#GLH#LQ#4<<:24<<;#LQ
GH#GLUHFWH#RPJHYLQJ# YDQ#(%%9-S# ]LMQ#JHQRPHQ#EOHNHQ# WHQ# RS]LFKWH# YDQ# GH]H# SHLOEXLV# VWHUN# DI# WH
ZLMNHQ1

,Q#ELMODJH#45#ZRUGW#KHW#RYHU]LFKW#JHJHYHQ#YDQ#GH#DQDO\VHUHVXOWDWHQ#PHW#EHWUHNNLQJ#WRW#DQRUJDQLVFKH
YHUELQGLQJHQ#+ZDDUGHQ#YRRU#GH#SHLOEXL]HQ#4615S2J#HQ#4616S2J#]LH#ELMODJH#48,1
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)OX[HQ#RYHU#GH#WHUUHLQJUHQV
0HW# ]ZDUH#PHWDOHQ# YHURQWUHLQLJG# JURQGZDWHU# YHUSODDWVW# ]LFK# YLD# GH# NDGH# YDQXLW# GH# YHURQWUHLQLJGH
ODQGERGHP#QDDU#KHW#RSSHUYODNWHZDWHU1#=RODQJ#GH#EURQ# +S\ULHWDV,#QLHW# LV#XLWJHSXW/#]DO#GH]H#HPLVVLH
SODDWVYLQGHQ1#'H#JURRWWH#YDQ#GH]H#HPLVVLH#LV#LQ#WDEHO#46#EHUHNHQG/#ZDDUELM#YDQ#GH#YROJHQGH#SXQWHQ#LV
XLWJHJDDQ=

0# GH#JHPLGGHOGH#FRQFHQWUDWLHV#]ZDUH#PHWDOHQ#]LMQ#EHUHNHQG#XLW#GH#UHVXOWDWHQ#YDQ#FKHPLVFKH#DQD0
O\VHV#YDQ#PRQVWHUV#GLH#XLW#KHW#YHURQWUHLQLJGH#JHELHG#]LMQ#JHQRPHQ#+4<<:24<<;,>

0# DOOHHQ#SHLOEXL]HQ#]LMQ#PHHJHQRPHQ#GLH#LQ#GH#GLUHFWH#RPJHYLQJ#YDQ#KHW#RSSHUYODNWHZDWHU#VWDDQ>
0# HU#VWURRPW#SHU#P4#SHU#GDJ#3/35#P6#JURQGZDWHU#QDDU#KHW#RSSHUYODNWHZDWHU>
0# GH#EUHHGWH#YDQ#GH#NDGH#ZDDURYHU#HPLVVLH#SODDWVYLQGW/#]RDOV#LV#DDQJHJHYHQ#LQ#ELMODJH#481

8LW#RQGHU]RHN#YDQ#5LMNVZDWHUVWDDW#XLW#4<<8#LV#JHFRQFOXGHHUG#GDW#YLD#GH#5LMQ/#6FKHOGH#HQ#0DDV#LQ#RQV
ODQG# MDDUOLMNV# 896# WRQ# NRSHU# HQ# 51:85# WRQ# ]LQN# ELQQHQNRPW1#'H# ELMGUDJH# YDQ# KHW# RQGHUKDYLJH# EH0
GULMIVWHUUHLQ#DDQ#GH]H#LPPLVVLHV#EHGUDDJW#UHVSHFWLHYHOLMN#3/33;#(#HQ#3/336#(#+OR]LQJVYHUJXQQLQJ,1#'H
HPLVVLH#YLD#KHW#JURQGZDWHU#QDDU#KHW#RSSHUYODNWHZDWHU#EHGUDDJW#HYHQHHQV#HHQ#]HHU#EHSHUNW#GHHO#YDQ
GH#HPLVVLH#GLH#YLD#GH#:920YHUJXQQLQJ#ZRUGW#WRHJHVWDDQ1#'H#UHODWLHYH#ELMGUDJH#YDQ#GH#RSSHUYODNWH0
ZDWHUYHURQWUHLQLJLQJ#GRRU#VWRIIHQ#GLH#XLW#KHW#EHGULMIVWHUUHLQ#DINRPVWLJ#]LMQ/# LV#YHUZDDUORRVEDDU1# ,Q#GH
ODDWVWH#NRORP#YDQ#WDEHO#46#LV#ZHHUJHJHYHQ#GH#UHODWLH#WXVVHQ#GH#OR]LQJ#YDQ#KHW#SURGXFWLHSURFHV#HQ#KHW
JURQGZDWHU1

7DEHO#461 )OX[HQ#YDQ#]ZDUH#PHWDOHQ#QDDU#KHW#RSSHUYODNWHZDWHU1
IOX[HQ]ZDUH#PHWDOHQ#HQ#JHPLGGHOGH#FRQFHQWUDWLH#+�J2O,

IOX[#YLD#YHUVSUHLGLQJ#YDQ#JURQGZDWHU IOX[#YLD#JLSV
+:92,

DUVHHQ 4#NJ2MDDU 468#NJ2MDDU
FDGPLXP 0 483#NJ2MDDU
]LQN ;/8#NJ2MDDU :83#NJ2MDDU
QLNNHO 3/6#NJ2MDDU 783#NJ2MDDU
ORRG 0 41:83#NJ2MDDU
FKURRP 3/39#NJ2MDDU 683#NJ2MDDU
NRSHU 0 41983#NJ2MDDU

7 &RQFOXVLH#WHQ#DDQ]LHQ#YDQ#GH#JURQGZDWHUNZDOLWHLW

714 5HSUHVHQWDWLHYH#SHLOEXL]HQ

'H#SHLOEXL]HQ#4615S2J#HQ#4616S2J/#JHOHJHQ#DDQ#GH#QRRUGHOLMNH#]LMGH#YDQ#KHW#WHUUHLQ#]LMQ#LQ#KHW#QDMDDU
YDQ#4<<;#EHPRQVWHUG#HQ#XLWJHEUHLG#JHDQDO\VHHUG1# ,Q#ELMODJH# 48#ZRUGHQ#GH# UHVXOWDWHQ#JHJHYHQ1
5HGHQ#YRRU#GH#XLWJHEUHLGH#DQDO\VH#ZDV#GH# OLJJLQJ# LQ#KHW#JHELHG#PHW#YHURQWUHLQLJLQJ#PHW#]ZDUH
PHWDOHQ/# ZDDUELM# VWURPLQJ# YDQ# JURQGZDWHU# RS# GHQ# GXXU# NDQ# OHLGHQ# WRW# HPLVVLH# QDDU# KHW
RSSHUYODNWHZDWHU1# $OV# ]RGDQLJ# ZHUG# YHURQGHUVWHOG# XLW# GH]H# SHLOEXL]HQ# HHQ# UHSUHVHQWDWLHYH
JURQGZDWHUNZDOLWHLW# +PLFUR0# HQ#PDFURSDUDPHWHUV,# WH# NXQQHQ# EHPRQVWHUHQ1#+HW# JURQGZDWHU# ]RX
GDDUPHH#JHVFKLNW#NXQQHQ#]LMQ#YRRU#VFKXG0#HQ#NRORPSURHYHQ1#'H# UHVXOWDWHQ#ZLM]HQ#HU#HFKWHU#RS
GDW#GH#HOHPHQWHQ#&U/#3E#HQ#$V#LQ#JHULQJH/#QLHW#WH#GHWHFWHUHQ#FRQFHQWUDWLHV#DDQZH]LJ#]LMQ1#'H#JH0
NR]HQ#SHLOEXL]HQ#4615S2J#HQ#4616S2J#]LMQ#GHUKDOYH#QLHW#UHSUHVHQWDWLHI1

715 .HX]H#WHQ#DDQ]LHQ#YDQ#KHW#YHURQWUHLQLJLQJVEHHOG

+HW#YHURQWUHLQLJLQJVEHHOG#YDQ#KHW# IUHDWLVFK#JURQGZDWHU# LV#]HHU#GLYHUV# LQ#SODDWV#HQ# WLMG1# ,Q#]HNHUH
]LQ#NDQ#ZRUGHQ#JHVWHOG#GDW#HONH#SHLOEXLV#]LMQ#HLJHQ#NDUDNWHULVWLHNH#JURQGZDWHUVDPHQVWHOOLQJ#NHQW1
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+HW# OLJW#GDDURP#RRN# YRRU#GH#KDQG# WHQ#EHKRHYH# YDQ#KHW#RQGHU]RHN#QDDU#GH#DFWLHYH#EDUULpUH# WH
NLMNHQ#QDDU#HHQ#DDQWDO#NHX]HV=

0# /LJW#HHQ#SHLOEXLV#QDELM#GH#QRRUGHOLMNH#RI#ZHVWHOLMNH#XLWVWURRPUDQG1
0# 6WDDW#HHQ#SHLOEXLV#LQ#JURQG#YHURQWUHLQLJG#PHW#S\ULHW#HQ2RI#JLSV1
0# ,V#GH#PDWH#YDQ#YHURQWUHLQLJLQJ#PHW#]ZDUH#PHWDOHQ#UHSUHVHQWDWLHI#YRRU#KHW#WRWDDOSDNNHW#ZDDULQ
$V/#&U/#&G/#&X/#1L/#3E/#=Q#HQ#+J#NXQQHQ#YRRUNRPHQ1

0# ,V#GH#PDFURVDPHQVWHOOLQJ#YDQ#KHW#ZDWHU#UHSUHVHQWDWLHI#YRRU#GH#ORFDWLH1
0# ,V#GH#YHURQWUHLQLJLQJ#PHW#RUJDQLVFKH#PLFUR*V#UHSUHVHQWDWLHI#YRRU#GH#ORFDWLH1

716 6XJJHVWLH#YRRU#KHW#XLWYRHUHQ#YDQ#VFKXG0#HQ#NRORPSURHYHQ

.HX]H#YDQ#KHW#JURQGZDWHU
*H]LHQ#GH#YDULDELOLWHLW#LQ#SODDWV#HQ#WLMG#YDQ#GH#JURQGZDWHUNZDOLWHLW#RS#GH#PRGHO#VWDDQGH#ORFDWLH#HQ
KHW#RQWEUHNHQ#YDQ#HHQ# ORFDWLH#ZDDU#GH#PL[# YDQ# ]ZDUH#PHWDOHQ# YRRUNRPW/# LV#GH# NHX]H# YDQ#KHW
*JURQGZDWHU*#YRRU#GH#H[SHULPHQWHQ#HHQ#SUREOHHP1

'RRU#KHW#YRRUNRPHQ#YDQ#S\ULHW#HQ#JLSV#RS#KHW#WHUUHLQ#NRPHQ#LQ#KHW#IUHDWLVFKH#JURQGZDWHU/#RS#GH]H
JHGHHOWHQ/#KRJH#FRQFHQWUDWLHV#YDQ#GH#YROJHQGH#PDFUR0HOHPHQWHQ#YRRU=#1D/#./#&D/#0J#HQ#627501
*H]LHQ#GH#&D0#HQ#627500FRQFHQWUDWLHV#LV#KHW#JURQGZDWHU#LQ#HYHQZLFKW#PHW#JLSV1
1260#NRPW#DOOHHQ#YRRU#LQ#KRJH#FRQFHQWUDWLHV#EXLWHQ#GH]H#WHUUHLQJHGHHOWHQ1
(HQ# XLWJHEUHLGH# DQDO\VH# RS# KHW# YRRUNRPHQ# YDQ# JHUHGXFHHUGH# YHUELQGLQJHQ# ODDW# ]LHQ# GDW# GLW
JURQGZDWHU#DsURRE#LV#PHW#HHQ#S+#9#j#:1

&KHPLVFKH#PRGHOOHULQJ#RS#EDVLV#YDQ#KHW#YRRUNRPHQ#YDQ#GH#PDFUR0HOHPHQWHQ#PHW#0,17(4$5/
ELM#HHQ#JHIL[HHUGH#S+#YDQ#9/6#YDQ#SHLOEXLV#4615S2J/# OHYHUW#HHQ#SDUWLsOH#&250GUXN#RS#YDQ#3/357#DW0
PRVIHHU1

+HW#YRRUVWHO# LV#RP#YRRU#GH#H[SHULPHQWHQ#HHQ#V\QWKHWLVFK#JURQGZDWHU# WH#PDNHQ#RS#EDVLV#YDQ#GH
KRRJVW#YRRUNRPHQGH#FRQFHQWUDWLHV#PDFUR0HOHPHQWHQ/#GDDUDDQ#GH#PL[#YDQ#]ZDUH#PHWDOHQ# WRH# WH
YRHJHQ# LQ# GH# KRRJVW# YRRUNRPHQGH# FRQFHQWUDWLHV# HQ# KLHUDDQ# HHQ# &252150JDVPHQJVHO# WRH# WH
YRHJHQ/#ZDDULQ#5/7#(#&25#]LW1

2S#EDVLV#YDQ#GH#YHOGJHJHYHQV#YDQ#KHW#IUHDWLVFKH#JURQGZDWHU#+]LH#WDEHO#43,#]RX#GH#PDFURVDPHQ0
VWHOOLQJ#YDQ#KHW#*JURQGZDWHU*#HU#GDQ#NXQQHQ#XLW]LHQ#]RDOV#LQ#WDEHO#47#LV#DDQJHJHYHQ1

7DEHO#471 9RRUJHVWHOGH#PDFURFKHPLVFKH#VDPHQVWHOOLQJ#YDQ#KHW#*JURQGZDWHU*1
HOHPHQW PJ2O PHT2O
QDWULXP 433 7/7
NDOLXP 433 5/8
FDOFLXP :33 68
PDJQHVLXP ;3 9/9
ELFDUERQDDW 633 8
FKORULGH 583 :
QLWUDDW 433 4/8
VXOIDDW 41:33 68

2S#EDVLV#YDQ#GH#LQ#WDEHO#<#DDQJHJHYHQ#KRRJVW#JHPHWHQ#FRQFHQWUDWLHV#]RXGHQ#GH# LQ#WDEHO#48#JH0
QRHPGH#]ZDUH#PHWDOHQ#+DOV#FKORULGH0#RI#QLWUDDW]RXWHQ,#NXQQHQ#ZRUGHQ#WRHJHYRHJG1



46

7DEHO#481 9RRUJHVWHOGH#VDPHQVWHOOLQJ#YDQ#KHW#*JURQGZDWHU*/#]ZDUH#PHWDOHQ1
]ZDUH#PHWDOHQ �J2O4, �PRO2O5,

DUVHHQ 471333 4<3
FDGPLXP 463 4
FKURRP 473 6
NRSHU 561333 693
ORRG 4;3 4
QLNNHO 6<3 :
]LQN 551333 673

4, PD[LPDDO#JHPHWHQ#FRQFHQWUDWLHV
5, YRRUJHVWHOGH#FRQFHQWUDWLHV#LQ#KHW#V\QWKHWLVFK#JURQGZDWHU

,QYORHG#YDQ#RUJDQLVFKH#YHURQWUHLQLJLQJHQ
*H]LHQ#KHW#EHSHUNW#YRRUNRPHQ#YDQ#RUJDQLVFKH#YHURQWUHLQLJLQJHQ# +]LH#ELMODJH# 49,# LV#KHW#YRRUVWHO
RP#ELM#GH#XLW#WH#YRHUHQ#H[SHULPHQWHQ#GH#LQYORHG#KLHUYDQ#RS#KHW#JHGUDJ#YDQ#KHW#ZDQGPDWHULDDO/#GH
YDVWOHJJLQJ# YDQ# PHWDOHQ# HQ# GH# HYHQWXHOH# RP]HWWLQJ# YDQ# GH]H# RUJDQLVFKH# YHURQWUHLQLJLQJHQ
YRRUDOVQRJ#QLHW#PHH#WH#QHPHQ1#'H#YHURQWUHLQLJLQJHQ#PHW#GH#KRRJVWH#FRQFHQWUDWLHV#NRPHQ#YRRU#LQ
SHLOEXLV# 936QHZ# HQ# EHWUHIIHQ# 4/4# GLFKORRUPHWKDDQ# +3/67#PJ2O# ,# HQ# 4/4/4# WULFKORRUPHWKDDQ
+4/4#PJ2O,1

6FKXGSURHYHQ
9RRUJHVWHOG#ZRUGW#PHW#KHW#ERYHQVWDDQGH#ZDWHU#YRRU#HON#PDWHULDDO#VFKXGSURHYHQ#XLW#WH#YRHUHQ#ELM
7#/260YHUKRXGLQJHQ1#'H#KRRJVWH#/260YHUKRXGLQJ#ZRUGW#EHSDDOG#GRRU#XLW# WH#JDDQ#YDQ#HHQ#ZDQG0
GLNWH#YDQ# 4#PHWHU#PHW#HHQ#SRURVLWHLW#YDQ# 3/68/#HHQ#ZHUNLQJVGXXU#YDQ#GH#ZDQG# YDQ# 63# MDDU#HQ
XLWJDDQGH#YDQ#HHQ#JHPLGGHOGH#JURQGZDWHUVQHOKHLG#YDQ#:#PHWHU#SHU#MDDU1

'LW#EHWHNHQW#YRRU#HHQ#SHULRGH#YDQ#63#MDDU#GDW#FLUFD#533#PDDO#KHW#SRULHYROXPH#ZRUGW#GRRUVWURRPW1
9RRU#HHQ#VFKXGSURHI#EHWHNHQW#GLW#HHQ#/260YHUKRXGLQJ=#533+4#0#3/68,2!P/#ZDDUELM#!P#GH#GLFKWKHLG
YDQ#KHW#EDUULqUHPDWHULDDO# LV1#'H# UHVXOWDWHQ# YDQ# GH# VFKXGSURHI# ELM# GH#PD[LPDOH# /260YHUKRXGLQJ
JHYHQ# GH# WH# YHUZDFKWHQ#PD[LPDOH# YDVWOHJJLQJVFDSDFLWHLW/# XLWJDDQGH# YDQ# ERYHQJHQRHPGH# XLW0
JDQJVSXQWHQ1

'RRU#GH#H[SHULPHQWHQ#XLW#WH#YRHUHQ#ELM#YHUVFKLOOHQGH#/260YHUKRXGLQJHQ#NDQ#GH#ZLM]H#YDQ#YDVWOHJ0
JLQJ#ZRUGHQ#YDVWJHVWHOG#+SUHFLSLWDWLH2DGVRUSWLH,#HQ#NDQ#GH#DGVRUSWLHYHUJHOLMNLQJ#ZRUGHQ#EHSDDOG1
2S#EDVLV#GDDUYDQ#NXQQHQ#PHW#EHKXOS#YDQ#HHQ# UHNHQPRGHO#GH#NRORPSURHYHQ#ZRUGHQ#JHGLPHQ0
VLRQHHUG#LQ#JURRWWH#HQ#WLMG1

%LM# KHW# XLWYRHUHQ# YDQ# VFKXGSURHYHQ# HQ# NRORPSURHYHQ# EOLMNW# GDW# GH#PDWH# YDQ# YDVWOHJJLQJ# YDQ
PHWDOHQ#DIKDQNHOLMN# LV#YDQ#GH#VFKXGGXXU#HQ2RI#GH#GRRUVWURRPVQHOKHLG1#(HQ#HYHQZLFKW#YRRU#HHQ
DDQWDO#PHWDOHQ#ZRUGW#SDV#EHUHLNW#ELM#VFKXGWLMGHQ#!#57#XXU#HQ2RI#]HHU# ODJH#GRRUVWURRPVQHOKHGHQ1
+HW#YRRUVWHO# LV#RP#GH#VFKXGSURHYHQ#GDQ#RRN#XLW# WH#YRHUHQ#ELM#YHUVFKLOOHQGH#VFKXGWLMGHQ# +ELMYRRU0
EHHOG#5/#7/#;/#57#HQ#7;#XXU,#HQ#RS#EDVLV#GDDUYDQ#GH#VQHOKHLGVFRQVWDQWHQ#DI#WH#OHLGHQ#YRRU#GH#DG0
VRUSWLHVQHOKHLG1#2S#EDVLV#YDQ#GH#JHPLGGHOGH#JURQGZDWHUVQHOKHLG#YDQ# :#P2MDDU#NDQ#GDQ#PRGHO0
PDWLJ#ZRUGHQ#YRRUVSHOG#RI#VSUDNH#]DO#]LMQ#YDQ#HHQ#*HYHQZLFKWVVLWXDWLH*#YDQ#GH#YDVWOHJJLQJ#DDQ#GH
ZDQG# RI# QLHW# HQ# ZDW# GH# FRQVHTXHQWLHV# ]LMQ# YRRU# KHW# XLWYRHUHQ# YDQ# NRORPSURHYHQ# PHW# HHQ
GRRUVWURRPVQHOKHLG#!#:#P2MDDU1

5HIHUHQWLHV
41 /HYHUDQFLHU#9$6,01
51 (LJHQ#PHWLQJ#QD#4#XXU#VFKXGGHQ#LQ#GHPLZDWHU1
61 /HYHUDQFLHU#5RWHP#$PHHUW#1HJHY1
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71 /HYHUDQFLHU#0LQHUDLV#GH#OD#0pGLWHUUDQQpH#61$1
81 6WDQG#YDQ#=DNHQ#YHURQWUHLQLJLQJVVLWXDWLH#.HPLUD#$JUR#3HUQLV1#GUV1LQJ1#(1#6FKXULQN1
91 $QDO\VH#GRRU#$QDO\WFR#+YRRUKHHQ#%&2,1
:1 $QDO\VH#GRRU#*URHQ#$JUR#&RQWURO1
;1 *URQGZDWHURQGHU]RHN#.HPLUD#$JUR#3HUQLV/#$SULO#4<<:/#FRQFHSW1
<1 3ODQ#YDQ#$DQSDN#.HPLUD#$JUR#3HUQLV/#VHSWHPEHU#4<<:1
431 .HPLUD#$JUR#3HUQLV1
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%LMODJH#4 6FKHPDWLVFK#SURILHO#YDQ#GH#ERGHPRSERXZ



49

%LMODJH#5 6FKHPDWLVFKH#ZHHUJDYH#YDQ#GH#DIVWURPLQJVULFKWLQJHQ



4:

%LMODJH#6 %HUHNHQG#LVRK\SVHQEHHOG#YDQ#KHW#IUHDWLVFKH#JURQGZDWHU



4;

%LMODJH#7 ,VRK\SVHQEHHOG#YDQ#KHW#IUHDWLVFKH#JURQGZDWHU/#47#RNWREHU#4<<;



4<

%LMODJH#8 $DQZH]LJKHLG#YDQ#S\ULHWDVVHQ#HQ#JLSV#LQ#GH#RQGHUJURQG



53

%LMODJH#9 &RQFHQWUDWLHV#]ZDUH#PHWDOHQ#LQ#S\ULHWEHYDWWHQGH#JURQG

7DEHO#9141 &RQFHQWUDWLHV# ]ZDUH# PHWDOHQ# LQ# S\ULHWEHYDWWHQGH# JURQG# HQ# WRHWVLQJVZDDUGHQ# YDQ
JURQGPRQVWHUV# +JHPLGGHOG# JHKDOWH# RUJDQLVFKH# VWRI# EHGUDDJW# 5/4#(># JHPLGGHOG# JH0
KDOWH#OXWXP#EHGUDDJW#7/9#(,1

FRQFHQWUDWLHV#LQ#PJ2NJ#GV
$V &G &X +J 3E =Q

60ZDDUGH 4; 3/8 4< 3/5 8: 9;
70ZDDUGH 59 6/< 93 6/; 539 53<
,0ZDDUGH 66/; :/6 434 :/6 688 683
43:18-#.#43;17S 543 3/9 81<33 ?#3/4 443 743
43815-S2J 78 3/< 51:83 3/9 ;8 563
65715-S :3 5/4 41;33 3/6 5<3 :63
65<14- 51733 5/3 943 4/9 641333 6;8
65<17- 45 7/4 65 ?#3/4 43 51533
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%LMODJH#: /RFDWLHV#YDQ#RXGH/#QLHXZH#HQ#UHHGV#YHUGZHQHQ#SHLOEXL]HQ



55

%LMODJH#; 9HURQWUHLQLJLQJVVLWXDWLH#LQ#JURQGZDWHU#PHW#]ZDUH#PHWDOHQ/#HLQG#4<<9



56

%LMODJH#< /RFDWLHV# YDQ# RXGH/# QLHXZH# HQ# UHHGV# YHUGZHQHQ# SHLOEXL]HQ/# LQFOXVLHI# ORFDWLHV
YDQ#YHURQWUHLQLJLQJHQ#SHU#]ZDDU#PHWDDO



57

%LMODJH#43 9HURQWUHLQLJLQJVVLWXDWLH#PHW#%7(;/#92&O*V#HQ#PLQHUDOH#ROLH



58

%LMODJH#44 &RQFHQWUDWLHV#LQ#JURQGZDWHU

D1 )RVIDDW#LQ#IUHDWLVFK#JURQGZDWHU1
E1 1LWUDDW#LQ#IUHDWLVFK#JURQGZDWHU1
F1 $PPRQLXP#LQ#IUHDWLVFK#JURQGZDWHU1
G1 6XOIDDW#LQ#IUHDWLVFK#JURQGZDWHU1
H1 6XOILGH#LQ#IUHDWLVFK#JURQGZDWHU1
I1 =ZDYHO#LQ#IUHDWLVFK#JURQGZDWHU1
J1 =XXUJUDDG#LQ#JURQGZDWHU1
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5:



5;



5<



63



64



65



66

%LMODJH#45 $QDO\VHUHVXOWDWHQ#YDQ#DQRUJDQLVFKH#YHUELQGLQJHQ

7DEHO#45141 5HVXOWDWHQ# YDQ# DQRUJDQLVFKH# YHUELQGLQJHQ# LQ# SHLOEXL]HQ# LQ#PJ2O# >8@# +GH# KRRJVW# JH0
PHWHQ#FRQFHQWUDWLHV#]LMQ#RQGHUVWUHHSW,1

SHLOEXLV IRVIDDW QLWUDDW DPPRQLXP VXOIDDW VXOILGH ]ZDYHO
;S 3/4 <63
437- 3/5 :<3
936QHZS 3/4
449 ?#3/38 51333 3/34 ?#53 :73
53;-J 3/:< 5;3
545S ?#3/5 << 3/37 41:33
54:- ?#3/38 51833
555S2J 6 ?#4 41883
557-S 3/76 758 <83
637- 543 63; :83 41733
648- ;: 7<3 51<33 71<33
657-S 3/44 : 41:83 61:33
665S ?#3/5 ?#3/6 41833 ?#53
66< 56 ?#3/4 :/< 963
736- 3/44 438
739- 41833 51633
73<- 9/4 :63
745 ?#3/5 41433 3/:6 933 ?#53
757J 8/5 ?#3/6 63 ;53 ?#53
(%%5-S ?#6 933 :3 41;33
(%%6- 9/6 41933 4; 41533
(%%8 ?#6 79 4/6 473
(%%9-S ?#48 ?#6 9/9 61933
(%%:- 93 41733
(%%43-J 76 5: 3/48 493
(%%53< ?#6 5/6 8:3

*UHQVZDDUGHQ=
0#IRVIDDW 3/48#PJ#32O
0#QLWUDDW 5/5#PJ#12O
0#VXOIDDW 433#PJ2O

9RRU#SHLOEXLVORFDWLHV#JHOGHQ#GH#YROJHQGH#WRHYRHJLQJHQ=
-, QLHW#PHHU#LQ#JHEUXLN
S, JHSODDWVW#LQ#PHW#S\ULHW#YHURQWUHLQLJGH#JURQG
J, JHSODDWVW#LQ#PHW#JLSV#YHURQWUHLQLJGH#JURQG
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%LMODJH#46 $QDO\VHUHVXOWDWHQ#YDQ#]ZDUH#PHWDOHQ=#4<<6#0#4<<;

,Q#GH#WDEHOOHQ#4614# W2P#461;#ZRUGW#HHQ#RYHU]LFKW#JHJHYHQ#YDQ#DOOH#DQDO\VHUHVXOWDWHQ#PHW#EHWUHN0
NLQJ#WRW#]ZDUH#PHWDOHQ#LQ#GH#SHULRGH#4<<6#0#4<<;#>8@1

7DEHO#46141 $QDO\VHUHVXOWDWHQ#YDQ#FDGPLXP1
*HR'HOIW]ZDDU

PHWDDO
SHLOEXLV 7DXZ

IHEU1#4<<: PUW1#4<<: MXQL#4<<; VHSW12RNW1#4<<; GHF1#4<<;
&G 4615S2J 433

4616S2J 463
545S 4/4 4/5
548S 3/9
555S2J ?#63 ?#63 3/7
939 ?#3/7
93: ?#3/7
93; ?#3/7
93< ?#3/7 3/8
943 ?#4 3/9
945S ?#3/7 ?#3/7
4-J ?#3/4
437- 3/5
449 ?#3/7 ?#3/7
53;-J 3/4
557-S 3/6
648- 3/7
657-S 47
935QHZS ?#3/7 ?#4
936QHZS ?#3/7 3/8
937QHZS2J 4/4 ?#7
(%%9-S 9;
(%%9QHZS ?#3/7

7DEHO#46151 $QDO\VHUHVXOWDWHQ#YDQ#NZLN1
*HR'HOIW]ZDDU

PHWDDO
SHLOEXLV 7DXZ

IHEU14<<: PUW1#4<<: MXQL#4<<; VHSW12RNW1#4<<; GHF1#4<<;
+J 4615S2J ?#43

4616S2J ?#3/37
449 ?#3/37 ?#3/37
545S ?#3/37 ?#3/37
548S 3/3:
555S2J ?#3/37 ?#3/37
939 ?#3/37
93: ?#3/37
93; ?#3/37
93< ?#3/37 3/3;
943 ?#3/37 ?#3/37
945S ?#3/37 ?#3/37
4-J ?#3/36

935QHZS ?#3/37 ?#3/37
936QHZS ?#3/37 ?#3/37
937QHZS2J ?#3/37 ?#3/37
(%%9QHZS ?#3/37
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7DEHO#46161 $QDO\VHUHVXOWDWHQ#YDQ#]LQN1
*HR'HOIW]ZDDU

PHWDDO
SHLOEXLV 7DXZ

IHEU1#4<<: PUW1#4<<: MXQL#4<<; VHSW12RNW1#4<<; GHF1#4<<;
=Q 4615S2J 451933

4616S2J 551333
449 ?#43 ?#43 47
545S 533 543
548S 4<3
555S2J 433 433 453
939 ?#43
93: ?#43
93; ?#43
93< ?#43 46
943 531333 4<1333
945S 75 5:
4-J ?#43
437- 96

936QHZS :43
53;-J 48
557-S 45
648- ?#43
657-S ;1533
935QHZS 51533 51433
936QHZS 783 4<3
937QHZS2J 45 ?#43
(%%9-S 441333
(%%9QHZS 53

7DEHO#46171 $QDO\VHUHVXOWDWHQ#YDQ#DUVHHQ1
*HR'HOIW]ZDDU

PHWDDO
SHLOEXLV 7DXZ

IHEU1#4<<: PUW1#4<<: MXQL#4<<; VHSW12RNW1#4<<; GHF1#4<<;
$V 4615S2J ?#43

4616S2J ?#5
449 ?#43 ?#5
545S 4< :
548S 5:
555S2J 61333 61333 57
939 ?#5
93: ?#5
93; ?#43
93< 99 ;4
943 ?#43 ?#5
945S 44 ?#5
4-J ?#3/8
53;-J 98
557-S <
648- 471333
657-S 57
935QHZS ?#5 ?#43
936QHZS 56 8;
937QHZS2J 5:3 983
(%%9-S 51433
(%%9QHZS ?#5
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7DEHO#46181 $QDO\VHUHVXOWDWHQ#YDQ#QLNNHO1
*HR'HOIW]ZDDU

PHWDDO
SHLOEXLV 7DXZ

IHEU1#4<<: PUW1#4<<: MXQL#4<<; VHSW12RNW1#4<<; GHF1#4<<;
1L 4615S2J 443

4616S2J :9
449 ?#83 ?#6 ?#6
545S 45 45
548S :
555S2J ?#3/37 55 ?#6
939 ?#6
93: ?#6
93; ?#6
93< ; 46
943 6<3 6:3
945S ; ?#6
4-J 7
437- 8

936QHZS ?#83
557-S 4
648- ?#3/36
657-S ?#3/36
935QHZS 68 65
936QHZS < 43
937QHZS2J ?#6 ?#6
(%%9-S 3/4<

7DEHO#46191 $QDO\VHUHVXOWDWHQ#YDQ#ORRG1
*HR'HOIW]ZDDU

PHWDDO
SHLOEXLV 7DXZ

IHEU1#4<<: PUW1#4<<: MXQL#4<<; VHSW12RNW1#4<<; GHF1#4<<;
3E 4615S2J ?#4

4616S2J ?#5
449 ?#5 ?#5
545S 45 56
548S 56
555S2J ?#5 56 6
939 ?#5
93: ?#5
93; ?#5
93< ?#5 ?#5
943 ?#7 ?#5
945S ?#5 ?#5
437- 5
53;-J 6
557-S ?#4
648- 4
657-S ?#4
935QHZS ?#5 ?#7
936QHZS ?#5 ?#5
937QHZS2J ?#5 ?#5
(%%9-S 4;3
(%%9QHZS ?#5
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7DEHO#461:1 $QDO\VHUHVXOWDWHQ#YDQ#NRSHU1
*HR'HOIW]ZDDU

PHWDDO
SHLOEXLV 7DXZ

IHEU1#4<<: PUW1#4<<: MXQL#4<<; VHSW12RNW1#4<<; GHF1#4<<;
&X 4615S2J 431;63

4616S2J 561333
449 ?#48 ?#6 ?#6
545S ?#6 ?#6
548S 43
555S2J ?#6 ?#6 49
939 ?#6
93: ?#6
93; ?#6
93< 7 9
943 ?#9 ?#6
945S ?#6 ?#6
4-J ?#43
437- ?#43

936QHZS ?#43
53;-J 43
557-S 43
648- 43
657-S 453
935QHZS ?#6 ?#9
936QHZS : 56
937QHZS2J ?#6 ?#6
(%%9-S 4<1333
(%%9QHZS ?#6

7DEHO#461;1 $QDO\VHUHVXOWDWHQ#YDQ#FKURRP1
*HR'HOIW]ZDDU

PHWDDO
SHLOEXLV 7DXZ

IHEU1#4<<: PUW1#4<<: MXQL#4<<; VHSW12RNW1#4<<; GHF1#4<<;
&U 4615S2J ?#43

4616S2J ?#5
449 9 ?#5
545S ?#5 7
548S ?#5
555S2J ?#5 ?#5 ?#5
557-S 3/8
939 ?#5
93: ?#5
93; ?#5
93< 7 ?#5
943 ?#5 ?#5
945S ?#5 ?#5
4-J 7/8
437- 3/8
53;-J 6/8
648- 473
657-S 5
935QHZS ?#5 ?#7
936QHZS ?#5 ?#5
937QHZS2J ?#5 ?#5
(%%9-S 443
(%%9QHZS ?#5

9RRU#SHLOEXLVORFDWLHV#JHOGHQ#GH#YROJHQGH# WRHYRHJLQJHQ=#-,#QLHW#PHHU# LQ#JHEUXLN>#S,#JHSODDWVW# LQ#PHW#S\ULHW
YHURQWUHLQLJGH#JURQG>#J,#JHSODDWVW#LQ#PHW#JLSV#YHURQWUHLQLJGH#JURQG1
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%LMODJH#47 2YHU]LFKW#YDQ#SHLOEXL]HQ#ZDDULQ#PD[LPDOH#PHWDDOFRQFHQWUDWLHV#]LMQ#JHPHWHQ

$ $OOH#KXLGLJH#SHLOEXL]HQ
% 3HLOEXLV#648-
& 3HLOEXLV#(%%9-S
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$ 'H#KRRJVWH#FRQFHQWUDWLHV#JHPHWHQ# LQ#DOOH#KXLGLJH#SHLOEXL]HQ#]LMQ#RQGHUVWUHHSW# >8@#HQ# >9@1#'H
FRQFHQWUDWLHV#KLHU#GLUHFW#RQGHU#]LMQ#FXUVLHI#JHGUXNW1#'LN#JHGUXNW#]LMQ#GH#FRQFHQWUDWLHV#GLH#KRJHU
OLJJHQ#GDQ#GH#LQWHUYHQWLHZDDUGH1

7DEHO#47141 2YHU]LFKW#YDQ#PHWDDOFRQFHQWUDWLHV#LQ#DOOH#KXLGLJH#SHLOEXL]HQ1
*HR'HOIW]ZDUH#PHWDOHQ SHLOEXLV 7DXZ

IHEU1<: PUW1#4<<: MXQL#4<<; VHSW12RNW1#4<<; GHF1#4<<;
&G 4615S2J 433
1L 4615S2J 443
&X 4615S2J 431;63
+J 4615S2J ?#43
=Q 4615S2J 451933
3E 4615S2J ?#4
$V 4615S2J ?#43
&U 4615S2J ?#43
&G 4616S2J 463
1L 4616S2J :9
&X 4616S2J 561333
+J 4616S2J ?#3/37
=Q 4616S2J 551333
3E 4616S2J ?#5
$V 4616S2J ?#5
&U 4616S2J ?#5
&G 545S 4/4 4/5
1L 545S 45 45
&X 545S ?#6 ?#6
+J 545S ?#3/37 ?#3/37
=Q 545S 533 543
3E 545S 45 56
$V 545S 4< :
&U 545S ?#5 7
&G 548S 3/9
1L 548S :
&X 548S 43
+J 548S 3/3:
=Q 548S 4<3
3E 548S 56
$V 548S 5:
&U 548S ?#5
&G 555S2J ?#63 ?#63 3/7
1L 555S2J ?#3/37 55 ?#6
&X 555S2J ?#6 ?#6 49
+J 555S2J ?#3/37 ?#3/37
=Q 555S2J 433 433 453
3E 555S2J ?#5 56 6
$V 555S2J 61333 61333 57
&U 555S2J ?#5 ?#5 ?#5
&G 93< ?#3/7 3/8
1L 93< ; 46
&X 93< 7 9
+J 93< ?#3/37 3/3;
=Q 93< ?#43 46
3E 93< ?#5 ?#5
$V 93< 99 ;4
&U 93< 7 ?#5
&G 943 ?#4 3/9
1L 943 6<3 6:3
&X 943 ?#9 ?#6
+J 943 ?#3/37 ?#3/37
=Q 943 531333 4<1333
3E 943 ?#7 ?#5
$V 943 ?#43 ?#5
&U 943 ?#5 ?#5

9RRU#SHLOEXLVORFDWLHV#JHOGHQ#GH#YROJHQGH#WRHYRHJLQJHQ=#-,#QLHW#PHHU#LQ#JHEUXLN>#S,#JHSODDWVW#LQ#PHW#S\ULHW#YHURQWUHLQLJGH#JURQG>#J,
JHSODDWVW#LQ#PHW#JLSV#YHURQWUHLQLJGH#JURQG1
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% 'H#KRRJVWH#FRQFHQWUDWLHV#JHPHWHQ# LQ#DOOH#KXLGLJH#HQ#RXGH#SHLOEXL]HQ# +PHW#XLW]RQGHULQJ#YDQ
(%%9-S,#]LMQ#RQGHUVWUHHSW#>8@#HQ#>9@1#'H#FRQFHQWUDWLHV#KLHU#GLUHFW#RQGHU#]LMQ#FXUVLHI#JHGUXNW1#'LN
JHGUXNW#]LMQ#GH#FRQFHQWUDWLHV#GLH#KRJHU#OLJJHQ#GDQ#GH#LQWHUYHQWLHZDDUGH1

'H# LQ#SHLOEXLV#648-#ZDDUJHQRPHQ#$V0#HQ#&U0FRQFHQWUDWLHV#]LMQ#KRJHU#GDQ#GH#KRRJVWH#ZDDUGH
]RDOV#LQ#ELMODJH#47$#LV#ZHHUJHJHYHQ1

7DEHO#47151 2YHU]LFKW#YDQ#PHWDDOFRQFHQWUDWLHV#LQ#SHLOEXLV#648-1
*HR'HOIW]ZDUH#PHWDOHQ SHLOEXLV 7DXZ

IHEU1#4<<: PUW1#4<<: MXQL#4<<; VHSW12RNW1#4<<; GHF1#4<<;
&G 648- 3/7
1L 648- ?#3/36
&X 648- 43
=Q 648- ?#43
3E 648- 4
$V 648- 471333
&U 648- 473

9RRU#SHLOEXLVORFDWLHV#JHOGHQ#GH#YROJHQGH#WRHYRHJLQJHQ=
-, QLHW#PHHU#LQ#JHEUXLN
S, JHSODDWVW#LQ#PHW#S\ULHW#YHURQWUHLQLJGH#JURQG
J, JHSODDWVW#LQ#PHW#JLSV#YHURQWUHLQLJGH#JURQG
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& 'H# KRRJVWH# FRQFHQWUDWLHV# JHPHWHQ# LQ# DOOH# KXLGLJH# HQ# RXGH# ]LMQ# RQGHUVWUHHSW# >8@# HQ# >9@1#'H
FRQFHQWUDWLHV#KLHU#GLUHFW#RQGHU#]LMQ#FXUVLHI#JHGUXNW1#'LN#JHGUXNW#]LMQ#GH#FRQFHQWUDWLHV#GLH#KRJHU
OLJJHQ#GDQ#GH#LQWHUYHQWLHZDDUGH1

'H#LQ#SHLOEXLV#(%%9-S#ZDDUJHQRPHQ#3E0FRQFHQWUDWLH#LV#KRJHU#GDQ#GH#KRRJVWH#ZDDUGH#]RDOV#LQ
GH#ELMODJHQ#47$#HQ#47%#LV#ZHHUJHJHYHQ1

7DEHO#47161 2YHU]LFKW#YDQ#PHWDDOFRQFHQWUDWLHV#LQ#SHLOEXLV#(%%9-S1
*HR'HOIW]ZDUH#PHWDOHQ SHLOEXLV 7DXZ

IHEU1#4<<: PUW1#4<<: MXQL#4<<; VHSW12RNW1#4<<; GHF1#4<<;
&G (%%9-S 9;
1L (%%9-S 3/4<
&X (%%9-S 4<1333
=Q (%%9-S 441333
3E (%%9-S 4;3
$V (%%9-S 51433
&U (%%9-S 443

9RRU#SHLOEXLVORFDWLHV#JHOGHQ#GH#YROJHQGH#WRHYRHJLQJHQ=
-, QLHW#PHHU#LQ#JHEUXLN
S, JHSODDWVW#LQ#PHW#S\ULHW#YHURQWUHLQLJGH#JURQG
J, JHSODDWVW#LQ#PHW#JLSV#YHURQWUHLQLJGH#JURQG
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%LMODJH#48 8LWJHEUHLGH#UHVXOWDWHQ#YDQ#GH#SHLOEXL]HQ#4615S2J#HQ#4616S2J

7DEHO#4814 $QDO\VHUHVXOWDWHQ#YDQ#GH#SHLOEXL]HQ#4615S2J#HQ#4616S2J#>9@#HQ#>:@1
SHLOEXLV#4615S2J SHLOEXLV#4616S2J HHQKHLG 6 7 ,

]XXUVWRIJHKDOWH 5/4 PJ2O
JHOHLGEDDUKHLG 6/55- 6/4 P62FP
ELFDUERQDDW 4:3 PJ2O
K\GUR[LGH ?#5 PJ2O
FDUERQDDW ?#9 PJ2O
S+ 9- 9/7
'2& 4< ?#6 PJ2O
6L 4;1333- �J2O
9 ?#43- �J2O
&R 41533- �J2O
% :<3- �J2O
$O 41933- �J2O
. 681333- 6;1333 �J2O
1D 791333- 791333 �J2O
$V ?#43- ?#5 �J2O 43 68 93
&D 89<1333- 8<31333 �J2O
&G 433- 463 �J2O 3/7 6 9
&U ?#43- ?#5 �J2O 4 49 63
&X 431;63- 561333 �J2O 48 78 :8
)H#,,, 663-S2J 41733 �J2O
0J :41333- :;1333 �J2O
0Q 71<33- 91:33 �J2O
0R ?#43- ?#5 �J2O 8 483 633
1L 443- :9 �J2O 48 78 :8
3E ?#4- ?#5 �J2O 48 78 :8
=Q 451933 551333 �J2O 98 763 ;33
6 8731333 �J2O
)H#,, ?#83 ?#83 �J2O
+J ?#43- ?#3/37 �J2O 3/38 3/4; 3/6
+5327 49/8- PJ2O
+&26 <5- PJ2O
FKORULGH 457- 473 PJ2O
IRVIDDW ?#3/38 PJ2O
QLWUDDW 9;- 483 PJ2O
QLWULHW ?#3/4- ?#3/5 PJ2O
VXOIDDW 419<7 41933 PJ2O
DPPRQLXP#DOV#1 4; PJ2O
UHGR[SRWHQWLDDO 7;3 P9

-, *HDQDO\VHHUG#GRRU#*URHQ#$JUR#&RQWURO1#2YHULJH#JHDQDO\VHHUG#GRRU#%&22$QDO\WLFR1
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%LMODJH#49 $QDO\VHUHVXOWDWHQ#YDQ#GH#YOXFKWLJH#DURPDWHQ#HQ#JHFKORUHHUGH#NRROZDWHUVWRIIHQ

7DEHO#49141 9OXFKWLJH#DURPDWHQ#HQ#JHFKORUHHUGH#NRROZDWHUVWRIIHQ#>;@#+DOOHHQ#SHLOEXL]HQ#ZDDU#YRRU
ppQ#RI#PHHU#FRPSRQHQWHQ#GH#VWUHHIZDDUGH#ZRUGW#RYHUVFKUHGHQ#]LMQ#ZHHUJHJHYHQ,1

MXQL#4<<; RNWREHU#4<<;
SHLOEXLV SHLOEXLV

HHQKHLG

939 93: 93; 943 945S 935QHZS 936QHZS (%%9QHZS 6 7 ,
EHQ]HHQ �J2O 3/5 3/6 3/; 3/5 48 63
WROXHHQ �J2O 3/: 3/7 3/6 3/9 3/6 3/5 833 41333
HWK\OEHQ]HHQ �J2O 3/5 :8 483
R0[\OHHQ �J2O 3/5
P2S0[\OHHQ �J2O 3/9 3/6 3/9 3/5
QDIWDOHHQ �J2O 3/4 68 :3
VRP#YDQ#GH#[\OHQHQ �J2O 3/9 3/6 3/; 3/5
VRP#YDQ#%7(;1 �J2O 4/8 3/: 3/6 4/7 3/; 3/;
GLFKORRUPHWKDDQ �J2O 3/34 833 41333
4/40GLFKORRUPHWKDDQ �J2O 6/9 673
WULFKORRUPHWKDDQ �J2O 3/8 3/34 533 733
4/50GLFKORRUPHWKDDQ �J2O 3/34 533 733
4/4/40WULFKORRUPHWKDDQ �J2O 6/5 41533
WULFKORRUHWKHHQ �J2O 3/8 4/8 3/34 583 833
WHWUDFKORRUPHWKDDQ �J2O 3/34 8 43
4/4/50WULFKORRUHWKDDQ �J2O 4:
WHWUDFKORRUHWKHHQ �J2O 3/34 53 73
FLV0GLFKORRUHWKHHQ �J2O 4;
VRP#+KDORJHQHQ, �J2O 6/6

9RRU#SHLOEXLVORFDWLHV#JHOGHQ#GH#YROJHQGH#WRHYRHJLQJHQ=
-, QLHW#PHHU#LQ#JHEUXLN
S, JHSODDWVW#LQ#PHW#S\ULHW#YHURQWUHLQLJGH#JURQG
J, JHSODDWVW#LQ#PHW#JLSV#YHURQWUHLQLJGH#JURQG


