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4 ,QOHLGLQJ

6FKXGSURHYHQ#]LMQ#XLWJHYRHUG#RP#GH#DGVRUSWLHFDSDFLWHLW# WH#RQGHU]RHNHQ#YDQ#S\UROXVLHW#PHW#EH0
WUHNNLQJ#WRW#KHW#DGVRUEHUHQ#YDQ#HHQ#PL[#YDQ#PHWDOHQ#+NRSHU/#DUVHHQ/#QLNNHO#HQ#]LQN,1#,Q#HHQ#HHU0
GHU#RQGHU]RHN#LV#DDQJHWRRQG#GDW#S\UROXVLHW#LQ#VWDDW#LV#RP#DUVHHQ/#NRSHU/#]LQN#HQ#QLNNHO#WH#DGVRU0
EHUHQ# +]LH#ELMODJH#&#ELM#KHW#HLQGUDSSRUW#YDQ#GLW#12%,60SURMHFW,1#:DQQHHU#HU#HFKWHU#HHQ#PL[#YDQ
PHWDOHQ# ODQJV#KHW#PDWHULDDO#ZRUGW#YHUYRHUG/#ZRUGW#HU#PLQGHU#QLNNHO#HQ# ]LQN#JHDGVRUEHHUG# +]LH
ELMODJH#'#HQ#+#ELM#KHW#HLQGUDSSRUW#YDQ#GLW#12%,60SURMHFW,1

5 0DWHULDOHQ

514 3\UROXVLHW

3\UROXVLHW# LV#GH#PHHVW#VWDELHOH#YRUP#YDQ#0Q251#'H#VWUXFWXXU# LV#HHQ#GULHGLPHQVLRQDDO#QHWZHUN/
ZDDUELM#DOOH#WHWUDKHGUDO#KRHNHQ#ZRUGHQ#JHGHHOG1#'H]H#VWUXFWXXU#EHYDW#YHHO#WXQQHOV1#'H]H#WXQQHOV
]LMQ# HFKWHU# WH# VPDO# RP# DQGHUH#PROHFXOHQ# RS# WH# NXQQHQ# QHPHQ# >2VFDUVRQ# HW# DO1/# 4<;6>#3RVW/
4<<<@1#'H#FKHPLVFKH#HQ#I\VLVFKH#HLJHQVFKDSSHQ#YDQ#S\UROXVLHW#]LMQ#YHUPHOG#LQ#ELMODJH#41

515 6\QWKHWLVFK#JURQGZDWHU

+HW#V\QWKHWLVFKH#JURQGZDWHU#+6*:,#LV#EHUHLG#]RDOV#LV#EHVFKUHYHQ#LQ#ELMODJH#&#ELM#KHW#HLQGUDSSRUW
YDQ#GLW#12%,60SURMHFW1#'H#S+#YDQ#KHW#EHUHLGH#JURQGZDWHU# LV#GRRU#PLGGHO#YDQ#VWDSVJHZLM]H# WRH0
YRHJLQJ#YDQ#+&O#RS# 8/;#JHEUDFKW1#1DGDW#KHW#ZDWHU# LV# DIJHJRWHQ/# ]LMQ#GH#PHWDOHQ# WRHJHYRHJG/
ZDDUELM#DUVHHQ#LV#WRHJHYRHJG#LQ#GH#YRUP#YDQ#DUVHQDDW#+$V2760,1#+HW#ZDWHU#LV#QD#7;#XXU#DIJHJRWHQ
RP#KHW#JHYRUPGH#QHHUVODJ#YDQ#&X0DUVHQDDW# WH#YHUZLMGHUHQ1#'H#PHWDOHQ#QLNNHO/#]LQN/#DUVHHQ#HQ
NRSHU#]LMQ#JHDQDO\VHHUG#GRRU#$QDO\WLFR#+%DUQHYHOG,#+]LH#714=#WDEHO#4,1

6 0HWKRGH

614 6FKXGSURHYHQ

'H#VFKXGSURHYHQ# ]LMQ#XLWJHYRHUG#PHW#KHW#PDWHULDDO#S\UROXVLHW#PHW#GH# YROJHQGH# YORHLVWRI2YDVWH
VWRI#+/26,#UDWLR=#8/#43/#83/#433#HQ#5831#'H#VFKXGSURHYHQ#]LMQ#XLWJHYRHUG#LQ#SRO\HWK\OHHQ#SRWWHQ#ELM
HHQ# WHPSHUDWXXU#YDQ#43#�&#HQ#PHW#HHQ#FRQWDFWWLMG#YDQ#57#XXU1#1D#KHW#VFKXGGHQ#]LMQ#GH#SRWWHQ
HHQ#XXU#YHUWLFDDO#QHHUJH]HW/#]RGDW#GH#ILMQH#GHHOWMHV#NRQGHQ#EH]LQNHQ1#7HQVORWWH# LV#GH#S+#JHPH0
WHQ/# KHW# ZDWHU# JHILOWUHHUG# +3/55#�P,# HQ# JHDQDO\VHHUG# RS# QLNNHO/# NRSHU/# ]LQN# HQ# DUVHHQ# GRRU
$QDO\WLFR#+%DUQHYHOG,1#'H#JHDGVRUEHHUGH#KRHYHHOKHLG#NDQ#ZRUGHQ#EHUHNHQG#PHW#YHUJHOLMNLQJ#+4,=

0
9,&&+

4 W3 ð
 +4,

ZDDULQ=

4 LV#GH#JHDGVRUEHHUGH#KRHYHHOKHLG#+PJ2NJ,>
&3 LV#GH#EHJLQFRQFHQWUDWLH#YDQ#KHW#WH#DGVRUEHUHQ#LRQ#+SSP,>
&W LV#GH#HYHQZLFKWFRQFHQWUDWLH#LQ#GH#RSORVVLQJ#+SSP,>
9 LV#GH#KRHYHHOKHLG#WRHJHYRHJG#JURQGZDWHU#+/,>
0 LV#GH#KRHYHHOKHLG#WRHJHYRHJGH#PDVVD#PDWHULDDO#+NJ,1

615 )UHXQGOLFK#DGVRUSWLHYHUJHOLMNLQJ

$GVRUSWLH0HYHQZLFKW# WXVVHQ#HHQ#FRPSRQHQW#HQ#GH#YORHLEDUH# IDVH#NDQ#ZRUGHQ#EHVFKUHYHQ#GRRU
PLGGHO#YDQ#YHUVFKLOOHQGH#LVRWKHUPHQ/#RQGHU#DQGHUH#GH#)UHXQGOLFK#LVRWKHUP#+YHUJHOLMNLQJ#+5,,=

Q
W)&.4  +5,



5

ZDDULQ=

4 LV#GH#JHDGVRUEHHUGH#KRHYHHOKHLG#+PJ2NJ,>
.) LV#GH#HPSLULVFKH#FRQVWDQWH>
&W LV#GH#HYHQZLFKWFRQFHQWUDWLH#LQ#GH#RSORVVLQJ#+SSP,>
Q LV#GH#HPSLULVFKH#FRQVWDQWH1

'H#HPSLULVFKH#FRQVWDQWHQ#NXQQHQ#ZRUGHQ#EHUHNHQG#ZDQQHHU#YHUJHOLMNLQJ#+4,#ZRUGW#RPJHVFKUH0
YHQ# LQ# YHUJHOLMNLQJ# +5,1#:DQQHHU# ORJ#&W#ZRUGW# JHSORW# WHJHQ# ORJ#4/# RQWVWDDW# HU# HHQ# UHFKWH# OLMQ1
/RJ#.)#HQ#Q#]LMQ#UHVSHFWLHYHOLMN#GH#\#DIVQLMGLQJ#HQ#GH#KHOOLQJ#YDQ#GH#UHFKWH#OLMQ=

PD[/W) &ORJQ.ORJ4ORJ ò +6,

616 &RPSXWHUVLPXODWLHV

'H#GRRUEUDDNFXUYHQ#]LMQ# WKHRUHWLVFK#EHQDGHUG#GRRU#KHW#FRPSXWHUSURJUDPPD#9(5$1#9(5$#EH0
VFKULMIW/#PHW#JHEUXLNPDNLQJ#YDQ#&+($#+FKHPLVFK#HYHQZLFKW#HQ#DGVRUSWLHSURJUDPPD,/#ZDWHUVWUR0
PLQJ#HQ#WUDQVSRUW#YDQ#FRPSRQHQWHQ#HQ#YDQ#LQWHUDFWLH#YDQ#PHHUYRXGLJH#FKHPLVFKH#FRPSRQHQWHQ
>7DDW/# 4<<<@1#'H#JHVLPXOHHUGH#GRRUEUDDNFXUYHQ# ]LMQ# JHEDVHHUG# RS# DGVRUSWLH# EHVFKUHYHQ# GRRU
KHW#)UHXQGOLFK#DGVRUSWLHPRGHO1#'H#EHUHNHQLQJHQ#]LMQ#JHGDDQ#YRRU#HHQ#ZDQG#YDQ#4#PHWHU#GLNWH
HQ#HHQ#JURQGZDWHUVQHOKHLG#YDQ#;#P2M1

617 $QDO\WLVFKH#PHWKRGH

'H#PHWDOHQ#]LMQ#JHDQDO\VHHUG#GRRU#$QDO\WLFR#+%DUQHYHOG,#PHW#EHKXOS#YDQ#HHQ#,&30$(61#'H#S+#LV
JHPHWHQ#LQ#KHW#ODERUDWRULXP#YDQ#*HR'HOIW#+'HOIW,#PHW#HHQ#(LMNHONDPS#S+#4;169#PHWHU1

7 5HVXOWDWHQ

714 5HVXOWDWHQ#YDQ#VFKXGSURHYHQ

,Q#WDEHO#4#]LMQ#GH#FRQFHQWUDWLHV#YDQ#GH#PHWDOHQ#LQ#KHW#6*:#ZHHUJHJHYHQ1#,Q#WDEHO#5#]LMQ#GH#UHVXO0
WDWHQ#YDQ#GH#VFKXGSURHYHQ#ZHHUJHJHYHQ1# ,Q#GH#GHUGH#NRORP#ZRUGW#GH#S+#YHUPHOG#QD# 57#XXU
VFKXGGHQ1#'H#HYHQZLFKWFRQFHQWUDWLH#YRRU#]LQN#ELM#HHQ#/260UDWLR#KRJHU#GDQ#83#LV#4<#SSP1#2PGDW
GH]H#FRQFHQWUDWLH#YODN#ELM#GH#EHJLQFRQFHQWUDWLH#YDQ#53#SSP#OLJW/#ZRUGW#DDQJHQRPHQ#GDW#GH#JHDG0
VRUEHHUGH#KRHYHHOKHLG#3#LV1

7DEHO#41 6DPHQVWHOOLQJ#YDQ#KHW#V\QWKHWLVFK#JURQGZDWHU#+6*:,1
&3#+SSP,

$V </83
&X ;/83
1L 3/65
=Q 53/33

7DEHO#51 5HVXOWDWHQ#YDQ#GH#VFKXGSURHYHQ1
$V &X 1L =QFRGH /26 S+

&W#+SSP, 4#+PJ2NJ, &W#+SSP, 4#+PJ2NJ, &W#+SSP, 4#+PJ2NJ, &W#+SSP, 4#+PJ2NJ,
318157 8 8/;5 3/48 79/7< 3/<9 6:/7< 3/56 3/78 45/33 6</::
3143157 43 8/74 4/43 ;6/:6 6/43 86/;6 3/5< 3/63 49/33 6</;:
3183157 83 8/83 9/83 483/48 9/:3 <3/3< 3/64 3/83 4</33 3/33
31433157 433 8/9; :/;3 4:3/36 :/73 443/35 3/65 3/33 4</33 3/33
31583157 583 8/;5 ;/;3 4::/75 ;/33 459/:6 3/65 3/33 4</33 3/33



6

715 40&W0JUDILHNHQ

,Q#ILJXXU#4#WRW#HQ#PHW#7#LV#4#XLWJH]HW#WHJHQ#&W1#7HYHQV#]LMQ#LQ#ILJXXU#4#WRW#HQ#PHW#7#DDQJHJHYHQ#GH
GDWD#GLH# ]LMQ# YHUNUHJHQ#XLW#GH#HHUGHUH# VFKXGSURHYHQ# +]LH#ELMODJH#&# ELM#KHW# HLQGUDSSRUW# YDQ# GLW
12%,60SURMHFW,>#GH#GDWD#DDQJHJHYHQ#PHW#�#]LMQ#GH#GDWD#YHUNUHJHQ#XLW#KHW#H[SHULPHQW#ZDDUELM
JHVFKXG# ZRUGW#PHW# HHQ#PL[# YDQ#PHWDOHQ/# GH# GDWD# DDQJHJHYHQ# PHW# �# ]LMQ# GH# GDWD# XLW# KHW
H[SHULPHQW#ZDDUDDQ#JHHQ#DQGHUH#PHWDOHQ#]LMQ# WRHJHYRHJG1#3\UROXVLHW#DGVRUEHHUW#PLQGHU#NRSHU
HQ#DUVHHQ#LQ#YHUJHOLMNLQJ#PHW#GH#HHUGHUH#VFKXGSURHYHQ/#DOKRHZHO#NRSHU#HQ#DUVHHQ#PHHU#ZRUGHQ
JHDGVRUEHHUG#GDQ#QLNNHO#HQ#]LQN1#1LNNHO#ZRUGW#QLHW#JHDGVRUEHHUG#ZDQQHHU#KHW#]LFK# LQ#HHQ#PL[
EHYLQGW1#=LQN#ZRUGW/#ZDQQHHU#HU#YROGRHQGH#DGVRUSWLHSODDWVHQ#]LMQ/#JHDGVRUEHHUG1

3

433

533

633

733

833

3 8 43 48 53
&W#+SSP,

4
#+P
J2
NJ
, $V#+PL[,

$V#+HQNHO,

)LJ1#41 9HUJHOLMNLQJ#40&W#WXVVHQ#DGVRUSWLH#YDQ#$V#GRRU#S\UROXVLHW>#�#$V#LQ#RSORVVLQJ#PHW#&X/#=Q
HQ#1L>#�#$V#LQ#RSORVVLQJ#]RQGHU#WRHYRHJLQJ#YDQ#DQGHUH#PHWDOHQ1

3

83

433

483

3 5 7 9 ; 43
&W#+SSP,

4
#+P
J2
NJ
, &X#+PL[,

&X#+HQNHO,

)LJ1#51 9HUJHOLMNLQJ#40&W#WXVVHQ#DGVRUSWLH#YDQ#&X#GRRU#S\UROXVLHW>#�#&X#LQ#RSORVVLQJ#PHW#$V/#=Q
HQ#1L>#�#&X#LQ#RSORVVLQJ#]RQGHU#WRHYRHJLQJ#YDQ#DQGHUH#PHWDOHQ1
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3

58

83

:8

433

3 8 43 48 53 58
&W#+SSP,

4
#+P
J2
NJ
, =Q+PL[,

#=Q#+HQNHO,

)LJ1#61 9HUJHOLMNLQJ#40&W#WXVVHQ#DGVRUSWLH#YDQ#=Q#GRRU#S\UROXVLHW>#�#=Q#LQ#RSORVVLQJ#PHW#$V/#&X
HQ#1L>#�#=Q#LQ#RSORVVLQJ#]RQGHU#WRHYRHJLQJ#YDQ#DQGHUH#PHWDOHQ1

3

8

43

48

53

3 5 7 9
&W#+SSP,

4
#+P
J2
NJ
, 1L#+PL[,

1L#+HQNHO,

)LJ1#71 9HUJHOLMNLQJ#40&W# WXVVHQ#DGVRUSWLH#YDQ#1L#GRRU#S\UROXVLHW>#�#1L# LQ#RSORVVLQJ#PHW#$V/#&X
HQ#=Q>#�#1L#LQ#RSORVVLQJ#]RQGHU#WRHYRHJLQJ#YDQ#DQGHUH#PHWDOHQ1

716 9HUJHOLMNLQJ#YDQ#GDWD#YDQ#VFKXGSURHYHQ#+EDWFK,#PHW#GDWD#YDQ#NRORPSURHYHQ

,Q#ILJXXU#8#WRW#HQ#PHW#;#ZRUGHQ#GH#GDWD#YHUNUHJHQ#XLW#GH#VFKXGSURHYHQ#YHUJHOHNHQ#PHW#GH#GDWD
YHUNUHJHQ#XLW#GH#NRORPSURHYHQ1#'H# MDUHQ#GLH#YHUPHOG# ]LMQ#RS#GH# [0DV/# ]LMQ#EHUHNHQG# YRRU#HHQ
VLWXDWLH#YRRU#HHQ#ZDQG#YDQ#4#PHWHU#GLN#HQ#HHQ#JURQGZDWHUVQHOKHLG#YDQ#;#P2\1#'H#GDWD#GLH#EH0
WUHNNLQJ#KHEEHQ#RS#1L#HQ#=Q#NRPHQ#RYHUHHQ/#GH#GDWD#GLH#EHWUHNNLQJ#KHEEHQ#RS#$V#HQ#&X#NRPHQ
QLHW#RYHUHHQ1

,Q# GH# UHFHQWH# VFKXGSURHYHQ#ZRUGW# HU#PLQGHU#&X# HQ# $V# JHDGVRUEHHUG# GDQ# WLMGHQV# GH# NRORP0
SURHYHQ1
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9HUJHOLMNLQJ#GDWD#$V

3

3/5

3/7

3/9

3/;

4

3 8 43 48 53
MDUHQ

&
2&
3 VFKXGSURHI

NRORPSURHI

)LJ1#81 9HUJHOLMNLQJ#YDQ#GH#UHVXOWDWHQ#YDQ#VFKXG0#+EDWFK,#HQ#NRORPSURHYHQ/#$V1

9HUJHOLMNLQJ#GDWD#&X

3

3/5
3/7

3/9
3/;

4

3 8 43 48 53
MDUHQ

&
2&
3 VFKXGSURHI

NRORPSURHI

)LJ1#91 9HUJHOLMNLQJ#YDQ#GH#UHVXOWDWHQ#YDQ#VFKXG0#+EDWFK,#HQ#NRORPSURHYHQ/#&X1

9HUJHOLMNLQJ#GDWD#=Q

3

3/5

3/7

3/9

3/;

4

3 8 43 48 53
MDUHQ

&
2&
3

VFKXGSURHI
NRORPSURHI

)LJ1#:1 9HUJHOLMNLQJ#YDQ#GH#UHVXOWDWHQ#VFKXG0#+EDWFK,#HQ#NRORPSURHYHQ/#=Q1
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9HUJHOLMNLQJ#GDWD#1L

3

3/5

3/7

3/9

3/;

4

3 8 43 48 53
MDUHQ

&
2&
3

VFKXGSURHI
NRORPSURHI

)LJ1#;1 9HUJHOLMNLQJ#YDQ#GH#UHVXOWDWHQ#YDQ#VFKXG0#+EDWFK,#HQ#NRORPSURHYHQ/#1L1

717 )UHXQGOLFK#LVRWKHUPHQ

/RJ#&W#YHUVXV#ORJ#4#LV#JHSORW#YRRU#&X#HQ#$V1#%HLGH#JUDILHNHQ#KHEEHQ#UHFKWH# OLMQHQ#+]LH#ILJ1#<#HQ
43,1#7HYHQV#LV#LQ#GH#JUDILHNHQ#GH#OLQHDLUH#YHUJHOLMNLQJ#YDQ#GH#JUDILHNHQ#ZHHUJHJHYHQ1#+HW#LV#DDQ0
JHQRPHQ#GDW#EHLGH#VLWXDWLHV#LQ#HYHQZLFKW#]LMQ1#'H#)UHXQGOLFK#SDUDPHWHUV#]LMQ#EHUHNHQG#PHW#YHU0
JHOLMNLQJ#+6,#HQ#]LMQ#ZHHUJHJHYHQ#LQ#WDEHO#61

$V

\# #3/65:6[#.#4/<5:
55# #3/<<94

3
3/8
4
4/8
5
5/8

04 03/8 3 3/8 4 4/8

ORJ#&W

OR
J#
4

)LJ1#<1 /RJ#&W#YHUVXV#ORJ#4#YRRU#DGVRUSWLH#YDQ#$V1

&X

\# #3/87;4[#.#4/877
55# #3/<58;

3
3/8
4
4/8
5
5/8

03/8 3 3/8 4

ORJ#&W

OR
J#
4

)LJ1#431 /RJ#&W#YHUVXV#ORJ#4#YRRU#DGVRUSWLH#YDQ#&X1



:

7DEHO#61 )UHXQGOLFK#SDUDPHWHUV1
.) Q 55

&X 67/<< 3/87;4 3/<6
$V ;7/86 3/65:6 3/<<

718 9(5$0GRRUEUDDNFXUYHQ

'H#WKHRUHWLVFKH#GRRUEUDDNFXUYHQ/#GLH#]LMQ#EHUHNHQG#PHW#EHKXOS#YDQ#9(5$/#]LMQ#ZHHUJHJHYHQ#LQ
ILJXXU#44#HQ#451#'H#GRRUEUDDNFXUYH#YDQ# ILJXXU#44# LV#GH#GRRUEUDDN#YDQ#DUVHHQ/#GH#FXUYH#YDQ# IL0
JXXU#45#LV#GH#GRRUEUDDN#YDQ#NRSHU1#'H#EHUHNHQGH#MDUHQ#]LMQ#YRRU#HHQ#VLWXDWLH#YRRU#HHQ#ZDQG#YDQ
4#PHWHU#GLN#HQ#HHQ#JURQGZDWHUVQHOKHLG#YDQ#;#P2M1

$V

3
3/5
3/7
3/9
3/;
4

3 8 43 48 53 58

MDUHQ

&
2&
3

)LJ1#441 7KHRUHWLVFKH#GRRUEUDDNFXUYH#YDQ#$V1

&X

3
3/5
3/7
3/9
3/;
4

3 8 43 48 53 58

MDUHQ

&
2&
3

)LJ1#451 7KHRUHWLVFKH#GRRUEUDDNFXUYH#YDQ#&X1

8 'LVFXVVLH

814 $GVRUSWLH0LVRWKHUPHQ

8LW#ILJXXU#4#WRW#HQ#PHW#7#EOLMNW#GDW#YRRUDO#$V#HQ#&X#ZRUGHQ#JHDGVRUEHHUG1#=Q#ZRUGW#DOOHHQ#JHDG0
VRUEHHUG#ZDQQHHU#HU#YROGRHQGH#DGVRUSWLHSODDWVHQ#]LMQ1#1L#ZRUGW#KHOHPDDO#QLHW#JHDGVRUEHHUG#RI
QHHUJHVODJHQ#'H#YROJRUGH#YDQ#DGVRUSWLH#LV=#$V#!#&X#!#=Q#!#1L1

$GVRUSWLH#DDQ# S\UROXVLHW# LV# S+0DIKDQNHOLMN1#'H# LQIOXHQW#S+# LV# ODJHU# GDQ#GH#S+0ZDDUGH# GLH# HHQ
VLWXDWLH#DDQJHHIW#ZDDU#83#(#SRVLWLHYH#HQ# 83#(#QHJDWLHYH#DGVRUSWLHSODDWVHQ#]LMQ1#+LHUGRRU# LV#HU



;

HHQ#PHHUGHUKHLG#YDQ#SRVLWLHYH#SODDWVHQ#HQ#ZRUGW#DUVHHQ/#WRHJHYRHJG#DOV#$V2760/#JHDGVRUEHHUG1
$UVHQDDW#YRUPW# LQQHU0VSKHUH#FRPSOH[HQ# >6SRVLWR/#4<;<@1#'H]H#FRPSOH[HQ#KHEEHQ#HHQ#QHJDWLHI
HIIHFW#RS#GH# WRWDOH#RSSHUYODNWHODGLQJ1#:DQQHHU#GH# WRWDOH#RSSHUYODNWHODGLQJ#QHJDWLHI#ZRUGW/#ZRU0
GHQ#GH#NDWLRQHQ#JHDGVRUEHHUG1#9ROJHQV#GH#,UYLQJ0:LOLDPV#UHHNV#KHHIW#NRSHU#GH#VWHUNVWH#DIILQLWHLW
RP#JHDGVRUEHHUG#WH#ZRUGHQ1

'RRU#GH#RQGHUOLQJH# LQWHUDFWLH#YDQ#&X#HQ#$V#EUHNHQ#]H#HHUGHU#GRRU#GDQ#ZDV#EHUHNHQG#YRRU#HHQ
VLWXDWLH#ZDDU# ]H#DI]RQGHUOLMN# LQ# RSORVVLQJ#ZDUHQ1#'H# 83#(#GRRUEUDDN# YDQ#$V#ZRUGW# EHUHLNW#QD
:/98#MDDU/#GH#83#(#GRRUEUDDN#YDQ#&X#ZRUGW#EHUHLNW#QD#:/9:#MDDU1

815 9HUJHOLMNLQJ#YDQ#VFKXGSURHYHQ#PHW#HQNHOH#PHWDOHQ

,Q#HHQ#YRRUDIJDDQG#RQGHU]RHN#LV#DGVRUSWLH#YDQ#$V/#1L/#=Q#HQ#&X#RS#S\UROXVLHW#EHVWXGHHUG1#+LHU0
ELM#ZDUHQ#GH#PHWDOHQ#QLHW#RQGHUKHYLJ#DDQ#FRQFXUUHQWLH#YDQ#HONDDU1#8LW#GLW#RQGHU]RHN#ZHUG#JH0
FRQFOXGHHUG#GDW#DOOH#PHWDOHQ#DDQ#S\UROXVLHW#DGVRUEHUHQ1#3\UROXVLHW#YHUWRRQGH#ELM#GLW#RQGHU]RHN
HHQ#JURWHUH#DIILQLWHLW#YRRU#DUVHHQ#GDQ#YRRU#NRSHU/#]LQN#HQ#QLNNHO# +PHW#DIQHPHQGH#DIILQLWHLW,# +]LH
ELMODJH#&#ELM#KHW#HLQGUDSSRUW#YDQ#GLW#12%,60SURMHFW,1

8LW# ILJXXU#4# WRW#HQ#PHW#7#EOLMNW#GDW#DOOH#PHWDOHQ#PLQGHU#ZRUGHQ#JHDGVRUEHHUG# LQ#YHUJHOLMNLQJ#PHW
HHQ#VLWXDWLH#ZDDULQ#]H#QLHW#RQGHUKHYLJ#]LMQ#DDQ#FRQFXUUHQWLH1#'H#NDWLRQHQ#+&X/#1L#HQ#=Q,#FRQFXU0
UHUHQ#RP#DGVRUSWLHSODDWVHQ1#=RDOV#UHHGV#KLHUERYHQ#LV#EHVFKUHYHQ/#KHHIW#&X#GH#VWHUNVWH#DIILQLWHLW
RP# WH#DGVRUEHUHQ1#'H#PLQGHUH#DGVRUSWLH#YDQ#&X#HQ#$V#NDQ#QLHW#YHUNODDUG#ZRUGHQ#PHW#FRPSH0
WLWLH1#(U#LV#JHHQ#LQIRUPDWLH#EHNHQG#RYHU#NDWLRQ0#HQ#DQLRQFRPSHWLWLH1#+HW#YRUPHQ#YDQ#QHHUVODJ#YDQ
&X0DUVHQDDW#NDQ#RRN#QLHW/#RPGDW#GH#RSORVVLQJ# LQ#HYHQZLFKW# LV#HQ#GH#S+#QD#KHW#VFKXGGHQ#JHOLMN
EOLMIW#RI#GDDOW/#ZDDUGRRU#HU#QLHW#PHHU#QHHUVODJ#NDQ#ZRUGHQ#JHYRUPG1#(U#ZRUGW#DDQJHQRPHQ#GDW
&X#HQ#$V#FRPSOH[HQ#YRUPHQ#GLH# LQ#GH#RSORVVLQJ#EOLMYHQ1#(U# LV#JHHQ# LQIRUPDWLH#EHNHQG#RYHU#KHW
YRUPHQ#YDQ#&X0#HQ#$V0FRPSOH[HQ

816 9HUJHOLMNLQJ#YDQ#NRORPSURHYHQ

'H#YHUJHOLMNLQJ#YDQ#GH#NRORPSURHYHQ#PHW#GH#UHFHQWH#VFKXGSURHYHQ#NRPHQ#YRRU#=Q#HQ#1L#RYHU0
HHQ#+]LH#ILJ1#:#HQ#;,1#$V#HQ#&X#EUHNHQ#HHUGHU#GRRU#LQ#YHUJHOLMNLQJ#PHW#GH#NRORPSURHYHQ1#'H#YRRU0
JHVWHOGH#&X0DUVHQDDWFRPSOH[HQ#]LMQ#QLHW#DDQZH]LJ#WLMGHQV#GH#NRORPSURHYHQ1#:DDUVFKLMQOLMN#KHHIW
GH#UHDFWLH#NLQHWLFD#LQYORHG#RS#KHW#V\VWHHP1

9 &RQFOXVLH

0# 1LNNHO#HQ#]LQN#ZRUGHQ#QLHW#RI#QDXZHOLMNV#JHDGVRUEHHUG#DDQ#KHW#PDWHULDDO#S\UROXVLHW1#'LW#ZRUGW
YHURRU]DDNW#GRRU#FRPSHWLWLH#PHW#NRSHU1

0# .RSHU#HQ#DUVHHQ#ZRUGHQ#JHDGVRUEHHUG#DDQ#S\UROXVLHW1#%HLGH#PHWDOHQ#ZRUGHQ#PLQGHU#JHDG0
VRUEHHUG#ZDQQHHU#]H#]LFK#LQ#HHQ#PL[#YDQ#PHWDOHQ#EHYLQGHQ1#'LW#ZRUGW#YHUNODDUG#GRRU#GH#DDQ0
ZH]LJKHLG# YDQ#&X0DUVHQDDWFRPSOH[HQ1#+LHURYHU# LV# HFKWHU# JHHQ# LQIRUPDWLH# EHVFKLNEDDU1#'H
FRPSOH[HQ# KHEEHQ# VFKLMQEDDU# HHQ# ODQJ]DPH# UHDFWLH# NLQHWLFD/# ZDW# KXQ# DIZH]LJKHLG# LQ# GH
NRORPPHQ#HQLJV]LQV#YHUNODDUW1

: /LWHUDWXXU

2VFDUVRQ/#'1:1/#3101#+XQDJ/#:1.1#/LDZ#HQ#8171#+DPPHU/#4<;61
.LQHWLFV#RI#R[LGDWLRQ#RI#DUVHQLWH#E\#YDULRXV#PDQJDQHVH#GLR[LGHV1
6RLO#6FL1#6RF1#$P1#-1#7:=#977097;1

3RVW/#-1(1/#4<<<1
0DQJDQHVH#R[LGH#PLQHUDOV=#&U\VWDO#VWUXFWXUHV#DQG#HFRQRPLF#DQG#HQYLURQPHQWDO#VLJQLILFDQFH1
3URF1#1DWO1#$FDG1#6FL1#86$#<9=#677:067871



<

6SRVLWR/#*1/#4<;<1
7KH#FKHPLVWU\#RI#VRLOV1
2[IRUG#8QLYHUVLW\#3UHVV

7DDW/#-1/#4<<<1
9(5$#LQSXW#GHVFULSWLRQV1
*HR'HOIW/#6(#83789251
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%LMODJH#4 &KHPLVFKH#HQ#I\VLVFKH#NDUDNWHULVHULQJ#YDQ#S\UROXVLHW

'H# LQIRUPDWLH# LQ#WDEHO#414#WRW#416#]LMQ#JHOHYHUG#GRRU#GH# OHYHUDQFLHU# +0LQHUDOV#GH# OD#0HGLWHUUDQHH
61$1/#$QNHUSRRUW#Q1Y1,>#XLW]RQGHULQJHQ#]LMQ#DDQJHJHYHQ1

7DEHO#4141 &KHPLVFKH#DQDO\VH1
FRPSRQHQW ( PHWKRGH
0Q25 :7 ,62#645
0Q2 6 ;5)
)H526 ; ;5)
$O526 7 ;5)
6L25 8 ;5)
1D52 3/5 ;5)
.52 4 ;5)
0J2 3/8 ;5)
&D2 4 ;5)

7DEHO#4151 S+#HQ#NDWLRQXLWZLVVHOLQJ1
HLJHQVFKDSSHQ XQLWV PHWKRGH
S+ ; 8#(#LQ#+52
S+#- 9/6 /26# #43
S+S]F#-- 9/7
XLWZLVVHOLQJ#YDQ#&D 3/7 FPRO2NJ
XLWZLVVHOLQJ#YDQ#0J 3/3 FPRO2NJ
XLWZLVVHOLQJ#YDQ#1D 3/3 FPRO2NJ
XLWZLVVHOLQJ#YDQ#. 3/3 FPRO2NJ
&(& 6/9 FPRO2NJ
EDVH#YHU]DGLJLQJ 44 (

- GDWD#XLW#ELMODJH#&#ELM#KHW#HLQGUDSSRUW#YDQ#GLW#12%,60SURMHFW
-- GDWD#YDQ#>3RVW/#4<<<@

7DEHO#4161 )\VLVFKH#HLJHQVFKDSSHQ1
HLJHQVFKDS XQLWV PHWKRGH
GLFKWKHLG 7/57 J2FP6

WDSSHG#DSS1#GLFKWKHLG 4/: J2FP6 438#�&257#K
VSHFLILHN#RSSHUYODN 65 P52J
KDUGKHLG#0RKU*V#VFKDDO 8


