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Bilgeliğin çok önem kazandığı ve bilginin faydaya/paraya dönüştüğü bir dönemi yaşamaktayız. 

Bu dönüşüm sürecinde veri-enformasyon-bilgi ilişkisi ve yaşanan olaylar, olaylarda yer alan 

aktörler ve araçlar, sürece teknolojinin etkisi, dönüşüm sürecinin insana olan etkileri ve tüm 

bunlarda insanın alacağı tavır ve duruş Enformatik disiplininin ilgi alanındadır. 

1948 yılında enformasyon teorisi ile sibernetik ve teknoloji teorileri Bilgisayar Bilimi için bir 

temel oluşturmaya başlarken, “Enformasyon” kelimesi de tüm toplumsal alanlarda yerini 

almaya başlar. 

Dergimizin amacı, Enformatik disiplininin diğer tüm disiplinlerle olan arakesitindeki 

uygulamaları, başka bir ifade ile Enformatiğin kullanımı ve uygulanması ile ortaya çıkan 

sonuçları ve Enformatiğin temel teorileri ile ilgili çalışmaları kapsayan yayınları 

araştırmacılarla ve okuyucularla paylaşmaktır. Acta INFOLOGICA'nın uzun bir yayın hayatı 

olmasını temenni ederken, birinci sayımıza katkısı olan yazarlara, hakemlere, editör ile yönetici 

editörlere ve değerli danışma kurulu üyelerine teşekkürlerimi sunarım. 

 

 

Dr. Sevinç GÜLSEÇEN
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EDİTÖRDEN 

 

Değerli Enformatik severler, 

İstanbul Üniversitesi Enformatik Bölümü olarak yıllardır hedeflediğimiz ancak bugüne kısmet 

olan dergimiz ACTA INFOLOGICA ‘nın ilk sayısını yayınlayarak sizlere “merhaba” demekten 

büyük mutluluk duyuyoruz. Veriden bilgiye giden yolun zirvesindeki “bilge”liği temsil ettiğini 

düşündüğümüz baykuşu logomuz olarak seçtik. Ancak baykuşun bilmediğimiz pek çok özelliği 

varmış. İlk sayımızda baykuşa dair birikimlerini bizlerle paylaştığı için Sayın Dr. Nebahat 

AKGÜN ÇOMAK’a gönülden teşekkür ediyoruz. Logomuzun tasarımında sabrı ve yeteneğiyle 

bize destek veren Sayın Kemal ŞAHİN’ e de çok ama çok teşekkür ediyoruz. 

Öncelikle Ulakbim TR dizine girme hedefiyle yayın hayatına başlayan dergimizin, Enformatik 

alanında çalışan ülkemiz araştırmacılarının katkılarıyla uluslararası indekslerde de yer 

alabileceğine inanıyoruz. Bu vesile ile hakemlik yaparak değerli vakitlerini ve bilgi birikimlerini 

titizlikle bizlerle paylaşan kıymetli öğretim üyelerimize ve araştırmalarını göndererek sürece 

dahil olan tüm akademisyenlere ilgi ve destekleri için minnettarız. 

İlk sayımız için dokuz adet başvuru yapılmış, hakem değerlendirme süreci sonrasında 4 

araştırma reddedilmiş, geri kalan 5 araştırma ise hakem görüşleri doğrultusunda yazarlar 

tarafından revize edilerek hakemlerin onayı ile sayıya dahil edilmişlerdir. Analitik Hiyerarşi 

Prosesi, Veri Madenciliği, Çevrimiçi Öğrenme Ortamları, Okul Arkadaşlık Ağları ve Proje 

Değerlendirme konularında araştırmaların yer aldığı ilk sayımızın siz değerli okuyucularımıza 

ve akademi camiasına hayırlı olmasını diliyoruz.  

Yazımın başında da belirttiğim gibi yıllardır hedeflediğimiz dergimizin doğumuna sebep olan 

sevgili editör ekibimiz Dr. Serra ÇELİK, Dr. Emre AKADAL ve F. Önay KOÇOĞLU’na özellikle 

teşekkür ediyorum. Bu ekip olmasaydı bu dergi hala bir hedef olarak kalacaktı.  Bildiğiniz gibi 

yönetim desteği olmadan hiçbir şey yapılamaz. Her zaman olduğu gibi bizi her alanda daima 

destekleyen değerli hocamız Dr. Sevinç GÜLSEÇEN iyi ki varsınız. Son olarak bölümümüzdeki 

değerli çalışma arkadaşlarımıza, süreçte birlikte çalıştığımız Üniversitemiz akademik ve idari 

personeline ve beraber büyüteceğimiz siz değerli Enformatik ailesine çok teşekkür ederiz.  

Daha üretken olabilmek dileğiyle… 

Sağlıcakla kalın. 

 

Dr. Çiğdem EROL
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DAVETLİ YAZI 

 

 

 

BAYKUŞ SİMGESİ 

 

Baykuş, kadim kültürlerden itibaren günümüze değin bilgi, sezgi ve belleğin simgesi olmuştur. 

Kuşlar, eski Türk topluluklarında simge olarak kullanılmıştır. Bu bağlamda, eski Türklerde 

kuşlar “ongon” olarak geçmektedirler ve her topluluğun bir ongonu ya da kuşu bulunmaktadır. 

Dolayısıyla da, kuş simgesi bir totem olarak kullanılmamaktadır, kuş o boyu simgelemektedir. 

Eski Türklerden, Bayat Boyunun simgesi  “Baykuş”tur. Bayat Boyunun diğer boylar arasında 

tanınmasını sağlayan simge kuştur. Baykuşun, eski Türklerde adı “Ügi” olarak geçmektedir. 

Yusuf Has Hacib’in, ünlü yapıtı “Kutadgu Bilig” de baykuş “ügi” olarak “2314”beyitte yer 

almaktadır. Reşit Rahmeti Arat’ın çevirisiyle “Arslan gibi hamiyeti yüksek tutmalı, baykuş gibi 

geceleri uykusuz geçirmelidir.”  önerisi doğrultusunda, geceleri uyumayan, keskin görüşüyle 

çevresini izleyen, sezgileri, erdemi ve bilgeliği ile örnek alınması vurgulanmaktadır. Bahaddin 

Ögel’in “Türk Mitolojisi” adlı yapıtında, Oğuz Boylarının “Ongun Kuşları” ndan söz etmektedir. 

Burada Kayı Boyunun kuşu olarak “doğan” Alka Boyunun kuşu “atmaca” Yazır Boyunun kuşu 

“doğan”  Avşar Boyunun kuşu “Lâçin kuşu” Kızık Boyunun kuşu “sarıca kuşu” Cebni Boyunun 

kuşu “Hüma kuşu” birkaç örnek sayabiliriz. Kırgızların dünyaca ünlü “Manas Destanı” nda da 

baykuşun adına rastlamaktayız. Manas Destanında, Manas’ın annesi Çıyırdı, kocası Cakıp 

Han’a seslenerek, oğlunu niçin sahrada yalnız başına bıraktın, senin Manas’tan başka kimin 

var, ben Baykuş Ana oldum diyerek sitemini dile getirmektedir. Burada, Baykuş Ana olmak, 

baykuş yavruları uçmayı öğrenmek için annelerinin gözlerini oyarlarmış. Baykuş Ana ile bir 

annenin fedakârlığı dile getirilmektedir. 
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Yunan Mitolojisinde, gök gözlü olarak tabir edilen Athena, bilgelik tanrıçasıdır ve yanında 

daima bir baykuş yer almaktadır. Baykuş, Athena gibi bilgelik ve zekânın simgesidir. Athena, 

Yunan Mitolojisindeki bilgelik tanrıçası Metis’in kızıdır. Aynı zamanda da, baykuş Yunan 

Mitolojisindeki Bereket ve Toprağın Tanrıçası Demeter’e kurban edilen bir kuş olarak 

geçmektedir. Dolayısıyla da, kurban edilmesinden dolayı, baykuşa kutsallık atfedilmektedir. Bu 

bağlamda, Athena Roma döneminde adı “Minerva” olarak yer almaktadır ve baykuş da 

“Minerva Kuşu” olarak adlandırılmaktadır. Paganlarda her tanrıyı simgeleyen bir hayvan 

figürü yer almaktadır. Tanrıları simgeleyen bu hayvanlar kutsal kabul edilmektedir.  Mısır 

Mitolojisinde, özellikle de Mısır alfabesinde yer alan “M” harfi baykuşu simgelemektedir. 

Baykuş birçok kültürde kötülüğün, uğursuzluğun ve ölümün simgesi olarak da yer almaktadır. 

Wolfram Eberhard’ın, “Çin Simgeleri Sözlüğü” adlı yapıtında,  Hintlilerin ve eski Mısırlıların 

baykuşu, ölüm kuşu olarak simgelemektedirler. Çinlilerin ise baykuşu uğursuz olarak kabul 

ettiklerini ve şans kuşu Hüma kuşunun karşıtı olarak gördüklerini belirtmektedir.  

Kemalüddin Demiri’nin en önemli yapıtı olan “Hayat’ül Hayvan” da hayvanların yaşantılarını 

ya da hayvanlar âlemini anlatmaktadır. Kitapta yer alan baykuş efsanesine göre;  Kral 

Peygamber olan ve bütün hayvanlarla konuşabilen ve iletişim kurabilen, Hz. Süleyman ile 

baykuş arasında geçen sohbet çok önemlidir. Hz. Süleyman döneminde, Tekke-i Mürgan 

“Kuşların Tekkesi” adı verilen bir tekke varmış. Bütün kuşlar senede bir kez buraya gelirler ve 

sohbet ederler dertlerini birbirlerine anlatırlarmış. Burada yer alan kuşların Padişahı “Anka 

Kuşu” imiş. Anka Kuşu görevini bırakınca yerine Baykuş Padişah olmuş ve kuşların başına 

geçmiş. Hz. Süleyman eşi, kuş tüyü yastıklar yapıyormuş ve bütün kuşlardan tüylerini istemiş. 

Baykuş, Hz. Süleyman’ın huzuruna çıkarak, biz kuşların tüylerimizden başka hiçbir şeyimiz yok 

demiş. Hz. Süleyman, baykuşun sözünü çok beğenmiş ve bundan sonra kuşların “bay” ı ol demiş 

ve bay-kuş olmuş. Halk inanışlarında, baykuşun Hz.Süleyman tarafından bilgece konuşması 

ödüllendirildiğinden, hiçbir zaman yiyecek aramadığı, yiyeceğinin Tanrı tarafından ayağına 

geldiği söylenmektedir. 

 

 

Dr. Nebahat AKGÜN ÇOMAK 
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|UQHøLQ� KHU� LNL� YHUL� WLSLQLQ� P�ûWHUL�
VHJPHQWDV\RQX� YH� WRSOXOXN� WDQÖPODPDVÖ�
DUDûWÖUPDODUÖQGD� WDPDPOD\ÖFÖ� ELOJLOHU� WDûÖGÖøÖQÖ�
J|]OHPOHPHN� JHQHO� ELU� GXUXPGXU� �*H� YH� DUN���
�������ùNL�YHUL�WLSLQLQ�ELUOLNWH�LUGHOHQGLøL�ELOLPVHO�
DUDûWÖUPDODU� ELOJLVD\DU� ELOLPOHUL� YH� PDWHPDWLN�
GLVLSOLQOHULQGH� DOJRULWPD� NHûIL� �<DQJ�� 0F$XOH\��
/HVNRYHF�� ������ YH� NDUûÖODûWÖUPDODUÖQD�
�/DUUHPRUH�� &ODXVHW�� $�� ������ RGDNODQÖUNHQ�
ELOLûLP� VLVWHPOHUL� DUDûWÖUPDODUÖ� GDKD� ]L\DGH� NDUDU�
GHVWHN� VLVWHPOHULQH� RGDNODQPDNWDGÖU� �:DQJ� YH�
DUN�� ������� $UDûWÖUPDODUÖQ� JLGHUHN�

\RøXQODûPDVÖQÖQ� ELU� QHGHQL� GH� KHU� LNL� YHUL�
W�U�Q�Q�J�QFHO�ELOLûLP�VLVWHPOHULQGH�JLGHUHN�DUWDQ�
RUDQODUGD� ELU� DUDGD� VDNODQPD\D EDûODPDVÖQGDQ�
|W�U��YHUL\H�HULûLPLQ�NROD\ODûPDVÖGÖU��

g%6�2%<6� JLEL� SHN� oRN� ELOJL� VLVWHPL� DUûLY�
QLWHOLøLQGHGLU�� VDOW� |]QLWHOLN� YHULVL� LKWLYD� HGHU��
LOLûNLVHO� YHULGHQ� \RNVXQGXU�� � %X� WLS� ELOLûLP�
VLVWHPOHUL� ´ELU� RࡇUJX �QࡇWXࡇ \R �QHWLPL\OHࡇ LOJLOL� YHUL�
ND\QDNODUÖQÖ ELU� GL]JH� EXࡇWX QOXࡇ XࡅJࡇ ࡇ LFࡤLQGH� WRSOD\ÖS�
R WXࡇUJXࡇ �Qࡇ JX �QGHOLNࡇ LVࡤOHULQH� ELOJL� LOHWLP� GHVWHJࡅL�
VDJࡅOD\DQ�� R �HOOLNOH[ࡇ WX UOXࡇ ࡇ GX �H\OHUGHNL[ࡇ \R �QHWLPࡇ
NDGHPHOHULQH�WDNWLN�YH�VWUDWHMLN�NDUDUODUÖQÖ EDVࡤDUÖOÖ
NÖODFDN� QLWHOLNWH� VXࡇUHNOL� ELOJL� DNÖWPD\Ö DPDFࡤOD\DQ�
ELOLVࡤLP� GL]JHVLµ ûHNOLQGH� WDQÖPODQGÖøÖ� KDOGH�
�'HPLUWDû��*�QHû��������ED]Ö�VLVWHPOHUGH�LOLûNLVHO�
YHULGHQ� \RNVXQOXN� GLNNDW� oHNLFLGLU�� %X�
DUDûWÖUPDQÖQ� DPDFÖ�� g%6�2%<6� YH� EHQ]HUL�
LOLûNLVHO� YHULGHQ� \RNVXQ� DQFDN� GHøHUOL� |]QLWHOLN�
YHULOHUL� LKWLYD�HGHQ�ELOLûLP�VLVWHPOHULQLQ�\|QHWLP�
NDGHPHOHULQLQ�LKWL\Do�GX\GXøX�ELOJLOHUL�VDøOD\DFDN�
ûHNLOGH� LOLûNL� YHULOHUL� LOH� QDVÖO� ELUOLNWH�
GHøHUOHQGLULOHELOHFHøLQL� LUGHOHPHNWLU�� $PDFÖPÖ]D�
XODûPDN� LoLQ� ûX� VRUXODUD� \DQÖW� DUDQDFDNWÖU��
g]QLWHOLN� YHULOHUL� KDQJL� LOLûNL� YHULOHUL� LOH�
DUWÖUÖODELOLU"� g]QLWHOLN� YHULOHUL� LOH� LOLûNL� YHULOHUL�
DUDVÖQGDNL� LOLûNLOHULQ� WHVSLWL� LoLQ� KDQJL� Dø� ELOLPL�
PHWULNOHUL� NXOODQÖODELOLU"� %X� LWLEDUOD�� Dø� ELOLPL�
\DNODûÖPÖ�LOH�ELU�HøLWLP�NXUXPXQGDNL�|øUHQFLOHULQ�
DUNDGDûOÖN� LOLûNLOHULQLQ� �LOLûNLVHO� YHUL�� KDQJL� WLSLN�
|]HOOLNOHU� �|]� QLWHOLN� YHULOHUL�� �]HULQGHQ� GRøPXû�
RODELOHFHøLQLQ DQODûÖOPDVÖ� DPDoODQPÖûWÖU��
dDOÖûPDPÖ]� NDSVDPÖQGD� |øUHQFLOHU� DUDVÖQGDNL�
DUNDGDûOÖNODUÖQ�ROXûXPXQGD�EDûDUÖ�� ûXEH��FLQVL\HW�
JLEL�IDNW|UOHULQ�KDQJLOHULQLQ�QH�RUDQGD�HWNL\H�VDKLS�
ROGXøX�HWUDIOÖFD�LQFHOHQPLûWLU�

$UDûWÖUPD� VRUXODUÖPÖ]D� FHYDS� YHUPHN� LoLQ�
LVWDWLVWLNVHO� DQDOL]GH� VÖNoD� NXOODQÖODQ� 3HDUVRQ�
NRUHODV\RQ� NDWVD\ÖVÖQÖQ� Dø� ELOLPLQH� X\DUODQPÖû�
ûHNOL� RODQ� VÖQÖIODQGÖUÖFÖ� NDUÖûÖP� NDWVD\ÖVÖ�
NXOODQÖOPÖûWÖU��1HZPDQ����������1HZPDQ���������
/LWHUDW�UGH�EX�PHWULN�NXOODQÖODUDN�\DSÖOPÖû�EHQ]HU�
DUDûWÖUPDODU� EXOXQPDNWDGÖU� �%HDUPDQ�� ��������
$UDûWÖUPD� VRUXODUÖ\OD� LOLûNLOL� QLWHO� YH\D� QLFHO�
YHULOHULQ�NRUHODV\RQ�NDWVD\ÖODUÖ�VD\HVLQGH�D\QÖ�YH\D�
\DNÖQ� |]HOOLNOHUH� VDKLS� ELUH\OHULQ� EHûHUv�
P�QDVHEHWOHUGH�ELUELULQL�WHUFLK�HGLS�HWPHGLNOHULQL�
VD\ÖVDO� RODUDN� LIDGH� HWPHN� P�PN�QG�U��
gøUHQFLOHU� DUDVÖQGDNL� \DNÖQ� DUNDGDûOÖN� LOLûNLOHUL�
�]HULQGHQ� PRGHOOHQHQ� EX� DøÖQ� DQDOL]L�� RNXO�
\|QHWLFLOHUL��GDQÖûPDQODU�YH�|øUHWPHQOHU�LoLQ�NDUDU�
YHUPH� V�UHoOHULQGH� GHøHUOL� NDWNÖODU� VXQPD�
SRWDQVL\HOLQH�VDKLSWLU��%X�DUDûWÖUPDGD��YHUL�DQDOL]L�
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G|QJ�V�QGH�EXOXQDQ�E�W�Q�EDVDPDNODU�EDûÖQGDQ�
VRQXQD�NDGDU�WDNLS�HGLOPLûWLU�

�� ù/*ù/ù�$5$ú7,50$/$5
���� $ø�%LOLPL�YH�6RV\DO�$ø�$QDOL]L

6RV\DO�WRSOXPGDQ�FHS�WHOHIRQX�ûHEHNHOHULQH�NDGDU�
KHU� W�UO�� NDUPDûÖN� VLVWHPOH� Lo� LoH \DûDPDNWD\Ö]��
'RøD�� ELOLûLP�� HøLWLP�� VRV\DO� YH� \|QHWLP�
ELOLPOHULQGHQ� EHVOHQHQ� Dø� ELOLPL� �QHWZRUN�
VFLHQFH��� NDUPDûÖN� VLVWHPOHUL� DQODPDN��
GLQDPLNOHULQL�� GDYUDQÖûODUÖQÖ� YH� PDWHPDWLNVHO�
PRGHOOHULQL� WDQÖPODPDN�� WDKPLQ� HWPHN� YH�
QLKD\HWLQGH� NRQWURO� HWPHN� LoLQ� ELoLPVHO� ELU�
\|QWHPOHU��DUDoODU�YH�WHRULOHU�GL]LVL�VXQDQ�\HS\HQL�
ELU� DNDGHPLN�GLVLSOLQGLU� �%DUDEiVL�������%|UQHU��
6DQ\DO�� 9HVSLJQDQL�� ������� +Ö]OD� E�\�\HQ� EX�
\DNODûÖPODU�E�W�Q��VRV\RORML�YH�\|QHWLP�ELOLPLQGH�
6RV\DO� $ø� $QDOL]L� �6$$�� NDSVD\ÖFÖ� WHULPL\OH�
DQÖODJHOPLûWLU��

$ø� ELOLPLQGH� \DûDQDQ� KÖ]OÖ� JHOLûLPLQ� WHPHOLQGH�
\DWDQ� HVDV� QHGHQ�� LON� EDNÖûWD� ELUELUOHULQGHQ�
WDPDPHQ�IDUNOÖ�J|U�QHQ�´JHUoHN�G�Q\Dµ�DøODUÖQÖQ�
�ODERUDWXYDU� RUWDPÖQGD� NRQWUROO�� GHQH\OHUOH�
�UHWLOPHPLû��ROXûXP�YH�JHOLûLP�PHNDQL]PDODUÖQÖQ�
ELU�WDNÖP�RUWDN�WHPHO�\DVDODUOD�L]DK�HGLOHELOPHOHUL�
YH� GROD\ÖVÖ� LOH� EHQ]HU� \DNODûÖPODUOD�
LQFHOHQHELOPHOHULGLU��$\GÖQ��3HUGDKoÖ��������

$ø� ELOLPL� \DNODûÖPÖ\OD� HOH� DOÖQDQ� DUDûWÖUPD�
SUREOHPL�YH�o|]�P��G|UW�WHPHO�DûDPDGD�GLNNDWH�
DOÖQÖU�� $ø� 9HULVLQLQ� +D]ÖUODQPDVÖ�� $ø�
0RGHOOHPHVL��$ø�$QDOL]L�YH�<RUXPODPD��$\GÖQ��
3HUGDKoÖ�� ������� %X� DûDPDODUÖQ� PHYFXW�
DUDûWÖUPDPÖ]D� QDVÖO� X\JXODQGÖøÖ� \|QWHP�
E|O�P�QGH�DQODWÖOPÖûWÖU�

0RGHUQ�DQODPGD�VRV\DO�Dø�DQDOL]L��SVLNL\DWU�-DFRE�
/��0RUHQR�YH�SVLNRORJ�+HOHQ�-HQQLQJV�WDUDIÖQGDQ�
����·OX�\ÖOODUGD�\DSÖODQ� LNL� oDOÖûPD\OD�EDûODPÖûWÖU�
�)UHHPDQ�� ������� 6RV\RPHWUL� DGÖQÖ� YHUGLNOHUL� EX�
oDOÖûPDODUGDQ� LONL� ELU� KDSLVKDQHGH� PDKNXPODU�
DUDVÖQGD� �0RUHQR�� ������� LNLQFLVL� LVH� ELU� NÖ]�
RNXOXQGD� \DSÖOPÖûWÖU� �0RUHQR�� �������
$UDûWÖUPDFÖODU� EX� oDOÖûPDODUÖQGD� ELUH\OHU�
DUDVÖQGDNL� DUNDGDûOÖN� LOLûNLOHULQL� oL]JH� NXOODQDUDN�
KDULWDODPÖûWÖU�� 6RV\RJUDP� DGÖQÖ� YHUGLNOHUL� EX�
KDULWDODUGD�� |øUHQFLOHUL� GDLUHOHUOH� J|VWHULS��
ELUELUL\OH� DUNDGDû� RODQ� |øUHQFLOHU� DUDVÖQGD� RNODU�
oL]PLûOHUGLU�� 6RV\DO� DøODUGD� LQVDQODU� DUDVÖQGDNL�
LOLûNLOHULQ� EX� \ROOD� UHVPHGLOPHVL�� VRV\RJUDPODUÖ�
6RV\RPHWUL·QLQ�|QHPOL�ELU�DUDFÖ�KDOLQH�JHWLUPLûWLU��

%X� KDULWDODU� VD\HVLQGH� DøODU� J|UVHO� RODUDN�
LQFHOHQHELOPLû� YH� ]DPDQ� LoLQGH�� PLO\RQODUFD�
ELOHûHQL� RODQ� NDUPDûÖN� Dø� KDULWDODUÖQÖQ�
oÖNDUÖOPDVÖ\OD� NDYUDPDVÖ� J�o� ELUoRN� ROJX\X�
o|]�POHPHN�P�PN�Q�KDOH�JHOPLûWLU��

$øODU�� PDWHPDWLNVHO� RODUDN�� \HWHULQFH� VR\XW� ELU�
VHYL\HGH� HOH� DOÖQGÖNODUÖQGD� DUDODUÖQGDNL�
EHQ]HUOLNOHU� IDUNOÖOÖNODUGDQ� oRN� GDKD� ID]ODGÖU��
gUQHøLQ� ND\QDøÖ� QH� ROXUVD� ROVXQ� JHUoHN�G�Q\D�
DøODUÖQÖQ� GHUHFH� GDøÖOÖPODUÖ� J�o� \DVDVÖQD� X\DU��
%DUDEiVL� YH� oDOÖûPD� DUNDGDûODUÖ�� �|OoHN�EDøÖPVÖ]�
Dø��WHULPLQL��ELU�J�o�\DVDVÖ�GDøÖOÖPÖQD�X\DQ�DøODUÖ�
VÖQÖIODQGÖUPDN� LoLQ�NXOODQPÖûWÖU� �%DUDEDVL���������
<DSÖVDO� RODUDN� ´|OoHN�EDøÖPVÖ]OÖNµ� \�NVHN�
GHUHFHOL�PHUNH]L�G�ø�POHUOH��KXE��PHUNH]��G�û�N�
GHUHFHOL� Xo� G�ø�POHULQ� �VSRNH�� LVSLW�� �KXE�DQG�
VSRNH��PHUNH]�YH�Xo�Dø��ELU�DUDGD�EXOXQPDVÖGÖU��

���� 6ÖQÖIODQGÖUÖFÖ�.DUÖûÖP

.DOÖWVDO�EL\RORMLGH�HûOHULQ�UDVJHOH�GHøLO�GH�ELUELULQH�
X\JXQ� VHoLOPHVL� GXUXPXQX��PDWHPDWLNVHO� RODUDN�
.DUO� 3HDUVRQ�� oLIWOHULQ� |]QLWHOLNOHUL� DUDVÖQGDNL�
NRUHODV\RQ� NDWVD\ÖVÖ� LOH� |OoP�û� YH� EX� WHUFLKOHUL�
WDQÖPODPDN� DPDFÖ\OD� VÖQÖIODQGÖUÖFÖ� HûOHûPH�
GH\LPLQL� NXOODQPÖûWÖU� �3HDUVRQ�� ������� %LUH\OHU�
DUDVÖQGDNL� DUNDGDûOÖN�PRGHOOHUL� GH� EX� NDSVDPGD�
GLO�� ÖUN�� \Dû� JLEL� XQVXUODUGDQ� |QHPOL� |Oo�GH�
HWNLOHQLUOHU��(øHU�LQVDQODUÖQ�WHUFLKOHUL�NHQGLOHUL�JLEL�
RODQODUGDQ�\DQD�ROXUVD�V|]�NRQXVX�Dø�VÖQÖIODQGÖUÖFÖ�
NDUÖûÖP� |]HOOLøL� J|VWHULU�� $UNDGDûOÖN� LOLûNLOHUL�
JHQHOOLNOH� ELUoRN� WHPHO� |]HOOLN� EDNÖPÖQGDQ�
VÖQÖIODQGÖUÖFÖGÖU� �1HZPDQ�� ������� 'LøHU� ELU�
GH\LûOH�� EHQ]HU� |]HOOLNOHUH� VDKLS� G�ø�POHULQ�
ELUELUL�LOH�EDøODQWÖ�NXUPD�RUDQODUÖ�GLøHUOHULQH�J|UH�
ID]OD�RODQ�DøODUGD�VÖQÖIODQGÖUÖFÖ�NDUÖûÖP�YDUGÖU��%X�
NDUÖûÖPÖQ� E�\�NO�ø�Q�� J|VWHUHQ� VD\Ö\D�
VÖQÖIODQGÖUÖFÖOÖN�NDWVD\ÖVÖ�GHQLU��$VOÖQGD�EX�NDWVD\Ö�
LVWDWLVWLN�ELOLPLQGH�NXOODQÖODQ�3HDUVRQ�.RUHODV\RQ�
IRUP�O�Q�Q� Dø� G�ø�POHUL� YH� EDøODQWÖODUÖ\OD�
KHVDSODQDQ� ELU� IRUPXGXU�� <|QV�]� DøODUGD�
IRUP�O�Q� VWDQGDUW� IRUPX� NXOODQÖOÖUNHQ�� gøUHQFL�
$UNDGDûOÖN� DøÖ� \|QO�� ELU� Dø� ROGXøXQGDQ�� V|]�
NRQXVX� IRUP�O�Q� |]HO� ELU� IRUPXQX� NXOODQPDN�
JHUHNPHNWHGLU��.RODF]\N��������

ݎ ൌ
σ ݂ െ σ ݂ା  ା݂

ͳ െ σ ݂  ା݂
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U� LOH� LIDGH� HGLOHQ� EX� NDWVD\Ö� � ��� LOH� ��� DUDVÖQGD�
GHøHUOHU�DOÖU����·H�\DNÖQ�GHøHUOHU�DøGD�G�ø�POHULQ�
NHQGLOHULQH� EHQ]HU� G�ø�POHUOH� EDøODQWÖ� NXUPD�
HøLOLPLQLQ� \�NVHN� ROGXøXQX� J|VWHULU�� ��·H� \DNÖQ�
GHøHUOHU� LVH� G�ø�POHULQ� NHQGLOHULQH� EHQ]HU�
ROPD\DQ� G�ø�POHUOH� EDøODQWÖ� NXUPD� HøLOLPLQGH�
ROGXøXQD� LûDUHW� HGHU�� 6ÖIÖU� GHøHUL� LVH� DøÖQ�
LQFHOHQHQ� NRQXGD� Q|WU� ROGXøX� DQODPÖQD� JHOLU��
6ÖQÖIODQGÖUÖFÖ� NDUÖûÖP� KHVDSODQÖUNHQ� DøGDNL�
NDUÖûÖPÖQ�GHWD\OÖ�LQFHOHPHVL�LoLQ�NDUÖûÖP�PDWULVOHUL�
oÖNDUÖOÖU� �%HDUPDQ�� ������� ùQFHOHQHFHN� G�ø�P�
|]QLWHOLNOHUL�LNL�NDWHJRUL\H�D\UÖOÖUODU��6D\ÖVDO�RODQODU�
YH� VD\ÖVDO� ROPD\DQODU�� 6D\ÖVDO� ROPD\DQ�
|]QLWHOLNOHULQ�NDUÖûÖP�PDWULVOHUL��WDEORODUOD�NROD\FD�
J|VWHULOLU�� $QFDN�� VD\ÖVDO� RODQ� |]QLWHOLNOHULQ�
NDUÖûÖP� PDWULVOHUL�� ER\XWODUÖ� oRN� E�\�N�
ROGXøXQGDQ�� VD\ÖVDO� GHøHUOHU� YHUL� JUXSODPD�
\|QWHPL\OH�X\JXQ�JUXSODUD�D\UÖOGÖNWDQ�VRQUD�JUDILN�
\DUGÖPÖ\OD�J|VWHULOLU�

�� $5$ú7,50$�%$÷/$0,�9(�
<g17(0

���� 9HUL�0RGHOL

úHNLO��� gøUHQFL�$UNDGDûOÖN�$øÖ�PRGHOL

6RV\DO�DøODU��LNL�EDVLW�ELOHûHQGHQ�ROXûXUODU��VRV\DO�
DNW|UOHU� YH� EX� DNW|UOHU� DUDVÖQGDNL� VRV\DO�
HWNLOHûLPOHU�� $ø� ELOLPLQGH� EX� DNW|UOHUH� G�ø�P��
DNW|UOHU� DUDVÖQGDNL� HWNLOHûLPH� LVH� EDøODQWÖ� GHQLU��
'�ø�P�Q� EDøODQWÖOÖ� ROGXøX� GLøHU� G�ø�POHU�
NRPûX�RODUDN�DGODQGÖUÖOÖU�YH�NRPûXODUÖQÖQ�VD\ÖVÖQD�
R� G�ø�P�Q�GHUHFHVL� GHQLU��$øGD� ELU� G�ø�PGHQ�
GLøHU�G�ø�PH�XODûDELOPHN�LoLQ�WDNLS�HGLOHFHN�\RO�
VHoHQHNOHUL�ELUGHQ�ID]OD�RODELOLU��%X�VHoHQHNOHUGHQ�
HQ�NÖVDVÖQGD�EXOXQDQ�WRSODP�EDøODQWÖ�VD\ÖVÖQD�HQ�
NÖVD�PHVDIH�GHQLU��%LU�DøGD E�W�Q�G�ø�POHU� LoLQ�
KHVDSODQDQ� HQ� NÖVD�PHVDIHOHULQ� HQ� E�\�ø�� LVH� R�
DøÖQ� oDSÖQÖ� J|VWHULU�� $øGD� PHYFXW� EDøODQWÖODUÖQ�
VD\ÖVÖQÖQ��P�PN�Q�RODQ�HQ�ID]OD�EDøODQWÖ�VD\ÖVÖQD�
RUDQÖQD� DøÖQ� \RøXQOXøX� GHQLU�� %LU� DøGD�
EDøODQWÖODU�� \|QO�� \D� GD� \|QV�]� RODELOLUOHU��
gUQHøLQ�� ELUH\OHULQ� DUDODUÖQGDNL� H�SRVWD� WUDILøLQL�

PRGHOOH\HQ� ELU� Dø�� \|QO�� EDøODQWÖODUOD�
J|VWHULOHELOLU��%|\OH�DøODUD�\|QO��DøODU�GHQLU�

%X� DUDûWÖUPDQÖQ� NRQXVX� RODQ� VRV\DO� DøGD��
G�ø�POHU�|øUHQFLOHUL� WHPVLO�HWPHNWHGLU��(øHU�ELU�
|øUHQFL�GLøHULQL�\DNÖQ�DUNDGDû�RODUDN�J|VWHUPLûVH�
RQODUÖ� WHPVLO� HGHQ� G�ø�POHU� DUDVÖQGD� EDøODQWÖ�
NXUXOPXûWXU�� %X� EDøODQWÖ� NHQDU� RODUDN� GD�
DGODQGÖUÖOÖU�� úHNLO� �·GH� |øUHQFL� DUNDGDûOÖN� Dø�
PRGHOLQL� WHPVLOHQ� N�o�N� ELU� Dø� J|VWHULOPLûWLU��
2NODUÖQ� \|Q�� DUNDGDûOÖN� LOLûNLVLQLQ� \|Q�Q��
J|VWHULU�� &LQVL\HW� YH� ûXEH� QLWHO�� \ÖOVRQX� EDûDUÖ�
RUWDODPDVÖ� QLFHO� G�ø�P� |]QLWHOLNOHULGLU��
%DøODQWÖODUD�KHUKDQJL�ELU�|]QLWHOLN�DWDQPDPÖûWÖU��

0RGHOGH� J|U�OHQ� $� |øUHQFLVL� %� |øUHQFLVLQL� HQ�
\DNÖQ� �o� DUNDGDûÖ� LoLQGH� J|VWHUPLû� DQFDN� %�
|øUHQFLVL� $·\Ö� HQ� \DNÖQ� �o� DUNDGDûÖ� DUDVÖQGD�
J|VWHUPHPLûWLU�� %� |øUHQFLVL� LOH� '� |øUHQFLVL�
DUDVÖQGD� LVH� NDUûÖOÖNOÖ� \DNÖQ� DUNDGDûOÖN� LOLûNLVL�
J|U�OPHNWHGLU�� 'HUHFHOHULQH� EDNWÖøÖPÖ]GD�� $�
|øUHQFLVLQLQ� GÖû� GHUHFHVL� ELU�� %� |øUHQFLVLQLQ�
WRSODP�GHUHFHVL�G|UWW�U��%X�G|UW�GHUHFHGHQ�ELU�GÖû�
GHUHFH��%�|øUHQFLVLQLQ�HQ�\DNÖQ�DUNDGDû�WHUFLKLQL��
�o�Lo�GHUHFH�LVH�%�|øUHQFLVLQH�\|QHOPLû��o�\DNÖQ�
DUNDGDûOÖN�LOLûNLVLQL�WHPVLO�HWPHNWHGLU�

���� 9HUL�7RSODPD

7�UN� HøLWLP� VLVWHPLQGH� 2UWD|øUHWLP�� OLVH�
EDûODQJÖFÖ�� GRNX]XQFX� VÖQÖID� WHNDE�O� HWPHNWHGLU��
��� VÖQÖI� |øUHQFLOHUL� DUDVÖQGD� KHQ�]� OLVH\H� \HQL�
EDûODGÖNODUÖ�LoLQ�\DNÖQ�VHYL\HGH�DUNDGDûOÖN�LOLûNLOHUL�
WDP� DQODPÖ\OD� WHûNLO� HWPHPLû� RODELOHFHøL�
GHøHUOHQGLULOGLøLQGHQ�GRNX]XQFX� VÖQÖIODU� oDOÖûPD�
JUXEXQD�GDKLO�HGLOPHPLûWLU�������VRQ��VÖQÖIODUGD�L\L�
SHNLûPLû� DUNDGDûOÖNODU� GDKD� \D\JÖQ� J|U�OPHVLQH�
UDøPHQ��QLYHUVLWH\H�KD]ÖUOÖN�JLEL�VHEHSOHUGHQ�VÖQÖI�
VD\ÖODUÖ�DUDûWÖUPD�LoLQ�\HWHUVL]�NDOPDNWDGÖU��%|\OH�
ELU� oDOÖûPD\D� W�P�VÖQÖIODUÖQ�GDKLO� HGLOPHVLQLQ�HQ�
L\L� WHUFLK�RODFDøÖ�G�û�Q�OHELOLU��DQFDN�EDKVHGLOHQ�
QHGHQOHUGHQ�|W�U���JHUHN�\DNÖQ�DUNDGDûOÖN�LOLûNLOHUL�
LoLQ�\HWHUOL�ELU�V�UH�JHUHNVH�WRSODP�|øUHQFL�VD\ÖVÖ�
\HWHUOLøL� DoÖVÖQGDQ� oDOÖûPD� JUXEXQXQ� \ÖOÖQ� ����
VÖQÖIOD�VÖQÖUODQGÖUÖOPDVÖ� WHUFLK�HGLOPLûWLU������VÖQÖI�
WD� EHQ]HU� ELU� ûHNLOGH� oDOÖûPD� JUXEX� RODUDN�
VHoLOHELOLUGL��DQFDN�IDUNOÖ�VÖQÖIODU�DUDVÖQGD�QDGLUHQ�
\DNÖQ� DUNDGDûOÖN� LOLûNLOHULQLQ� WHûNLO� HWWLøL�
ELOLQGLøLQGHQ�KHU� LNL�VÖQÖIÖQ�ELUOLNWH�DQDOL]L� WHUFLK�
HGLOPHPLûWLU�� %XQD� J|UH�� oDOÖûPD� JUXEXPX]XQ�
W�P�VÖQÖIODUGDQ�VDGHFH�����6ÖQÖIOD�VÖQÖUODQGÖUÖOPDVÖ�
YH� DQNHWH� NDWÖODQODUD� �oHU� VRUX� VRUXOPDVÖ�
SODQODQDUDN�� 6RV\DO� $ø� $QDOL]L� |UQHNOHPH�
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\|QWHPOHULQGHQ� VDELW� OLVWH� |UQHNOHPH� \|QWHPL�
EHQLPVHQPLûWLU��'RUHLDQ��:RRGDUG���������

2NXOGDNL� DUNDGDûOÖN� \DSÖVÖQÖ� Dø� RODUDN�
PRGHOOHPHN� LoLQ� LKWL\DFÖPÖ]� RODQ� YHUL� \DOQÖ]FD�
NLPLQ�NLPLQOH�\DNÖQ�DUNDGDû�ROGXøX�YHULVLGLU��%X�
VHEHSOH�YHUL� WRSODPD� DUDFÖ�RODUDN� DQNHW� \|QWHPL�
VHoLOPLûWLU�� +DQJL� |øUHQFLOHULQ� ELUELULQL� \DNÖQ�
DUNDGDû� RODUDN� J|UG�ø�Q�� WHVSLW� HWPHN� �]HUH��
|øUHQFLOHUH� HQ� \DNÖQ� �o� DUNDGDûÖ� VRUXOPXûWXU��
<DSÖODQ� DQNHWWH� J|Q�OO�O�N� YH� JL]OLOLN� HVDV�
DOÖQPÖûWÖU��.DWÖOÖPFÖODU� DOWÖ� IDUNOÖ� VÖQÖIWDQ� WRSODP�
���� |øUHQFLGLU�� � <�]� \�]H� \DSÖODQ� J|U�ûPHOHU�
VÖUDVÖQGD� ELOJLOHULQ� JL]OL� NDODFDøÖ� |øUHQFLOHUH�
ELOGLULOPLûWLU�� +HGHI� NLWOHGHNL� W�P� |øUHQFLOHU�
DQNHWH� NDWÖOPD\Ö� NDEXO� HWPLû� YH� \HGL� |øUHQFL�
GÖûÖQGD�WDPDPÖ��o�DUNDGDû�LVPL�YHUPLûWLU�

%X�DUDûWÖUPDGD�NXOODQÖODQ�GLøHU�ELU�YHUL��DNDGHPLN�
EDûDUÖ�YHULVLGLU��0LOOL�(øLWLP�%DNDQOÖøÖQD�DLW�2NXO�
<|QHWLP� %LOJL� 6LVWHPL� RODQ� (�2NXO�
SODWIRUPXQGDQ��|øUHQFLOHULQ�VÖQDY�YH�SHUIRUPDQV�
QRWODUÖ�� FLQVL\HW� YH� ûXEH� ELOJLOHUL� WRSODQPÖûWÖU��
gøUHQFLQLQ� EDûDUÖ� GHUHFHVL� KHVDSODQÖUNHQ� E�W�Q�
GHUVOHUGHQ�DOGÖøÖ�\D]ÖOÖ�VÖQDY�YH�SHUIRUPDQV�QRWODUÖ�
HûLW� DøÖUOÖNWD� RUWDODPD\D� NDWÖOPÖû�� KHU�|øUHQFLQLQ�
EDûDUÖVÖQÖ� J|VWHUHQ� WHN� ELU� SXDQ� HOGH� HGLOPLûWLU��
+HVDSODPDODUÖQ�VRQXFXQGD�HQ�G�û�N�SXDQ�����HQ�
\�NVHN�SXDQ����RODUDN�WHVSLW�HGLOPLûWLU�

���� 9HUL�$QDOL]L

7RSODQDQ� YHULOHULQ� D\ÖNODQPDVÖ�� WHPL]OHQPHVL��
o|]�POHPH�SURJUDPODUÖQD�X\JXQ�KDOH�JHWLULOPHVL�
3\WKRQ�3URJUDPODPD�'LOL·QLQ�3DQGDV�YHUL�DQDOL]�
N�W�SKDQHVL� LOH� \DSÖOPÖûWÖU�� +HP� J|UVHOOHûWLUPH�
KHP� GH� DQDOL]� SURJUDPODUÖQD� DNWDUPD\D� X\JXQ�
RODQ� ´&69µ� �&RPPD�6HSDUDWHG� 9DOXHV��
IRUPDWÖQGD� ND\GHGLOPLûWLU�� 6$$·QÖQ� \RUXPODPD�
NÖVPÖQGD�|QHPOL�ELU�DûDPD�RODQ�Dø�J|UVHOOHûWLUPH�
LoLQ� *HSKL� �%DVWLDQ�� +H\PDQQ�� -DFRP\�� � ������
\D]ÖOÖPÖ�NXOODQÖOPÖûWÖU��$øÖQ�WHPHO�|]HOOLNOHULQL�YH�
JHUHNOL� Dø� PHWULNOHULQL� KHVDSODPDN� LoLQ� 5�
SURJUDPODPD� GLOLQLQ� LJUDSK� N�W�SKDQHVL�
NXOODQÖOPÖûWÖU� �&VDUGL�� 1HSXV]�� ������� .DUÖûÖP�
PDWULVOHULQLQ� KHVDSODQPDVÖQGD� 3\WKRQ·XQ� ELU� Dø�
DQDOL]� N�W�SKDQHVL� RODQ�1HWZRUN[� NXOODQÖOPÖûWÖU�
�+DJEHUJ�� 6FKXOW�� 6ZDUW�� � ������� 6RQ� RODUDN�
WRSODQDQ� YHULOHU� G�ø�P� YH� NHQDU� OLVWHOHULQH�
G|Q�ûW�U�OP�ûW�U�

�� %8/*8/$5
���� 7HPHO�$ø�g]HOOLNOHUL

6$$·GD� LQFHOHFHN�DøÖQ�GRøUX�PRGHOOHQPHVL�\DQL�
DøGD� G�ø�POHULQ�� EDøODQWÖODUÖQ� YH� EXQODUD� DLW�
|]HOOLNOHULQ� QHOHU�RODFDøÖQD� NDUDU� YHULOPHVL� NULWLN�
|QHPH�VDKLS��GRøUX�VRQXoODU�HOGH�HWPH�DoÖVÖQGDQ�
EHOLUOH\LFL� ELU� DûDPDGÖU� �$\GÖQ�� 3HUGDKoÖ�� �������
%X�DUDûWÖUPDQÖQ�NRQXVX�RODQ�gøUHQFL�$UNDGDûOÖN�
$øÖQGD� �g$$�� |øUHQFLOHU� G�ø�POHU�� DUNDGDûOÖN�
LOLûNLVL� LVH� EDøODQWÖODU� RODUDN� PRGHOOHQPLûWLU��
$UNDGDûOÖN� LOLûNLOHULQLQ� JHQHO� RODUDN� NDUûÖOÖNOÖ�
ROPD\DELOHFHøL YDUVD\ÖPÖQGDQ� \ROD� oÖNDUDN�� úHNLO�
�·GH�|UQHNOHQGLøL��]HUH��EX�LOLûNLOHULQ�\|QO��ELU�Dø�
LOH�WHPVLO�HGLOPHVL�|]HOOLNOH�WHUFLK�HGLOPLûWLU��6$$�
NDSVDPÖQGD� KHVDSODQDQ� WHPHO� Dø� LVWDWLVWLNOHUL�
7DEOR��·GH�|]HWOHQPLûWLU�

7DEOR����$øÖQ�WHPHO�|]HOOLNOHUL

'�ø�P�6D\ÖVÖ ���

%DøODQWÖ�6D\ÖVÖ ���

2UWDODPD�'HUHFH �����

<RøXQOXN �����

2UWDODPD�.�PHOHQPH �����

+HVDSODQDQ� RUWDODPD� GHUHFH� \DNODûÖN� RODUDN� �o�
EXOXQPXûWXU��+HU�|øUHQFLGHQ��oHU�\DNÖQ�DUNDGDû�
LVPL� EH\DQ� HWPHVL� LVWHQGLøLQGHQ� RUWDODPD�
GHUHFHQLQ��o�ROPDVÖ�EHNOHQHQ�ELU�GHøHUGLU��7DP�
RODUDN��o�ROPD\ÖûÖQÖQ� VHEHEL� LVH� \HGL�|øUHQFLQLQ�
LNLûHU� WDQH� DUNDGDû� ELOGLUPLû� ROPDVÖGÖU�� $ø�
\RøXQOXøX� \�]GH� ELUH� \DNÖQ� ELU� GHøHU� RODUDN�
KHVDSODQPÖûWÖU�� %X�� RODVÖ� E�W�Q� EDøODQWÖODUGDQ�
\DOQÖ]FD� \�]GH� ELULQLQ� JHUoHNOHûPLû� ROGXøX�
DQODPÖQD� JHOPHNWHGLU�� 0HYFXW� oDOÖûPDGD� �oHU�
WHUFLK� VÖQÖUODPDVÖQGDQ� |W�U�� \DSÖVDO� RODUDN� Dø�
\RøXQOXøX�oÖNPÖû�ROVD�GD�JHUoHN�G�Q\D�DøODUÖQGD�
G�û�N� \RøXQOXN� VÖN� UDVWODQDQ� ELU� GXUXPGXU�
�%DUDEDVL���������2UWDODPD�N�PHOHQPH�NDWVD\ÖVÖ��
ELU� G�ø�P�Q� NRPûXODUÖ� DUDVÖQGDNL� EDøODQWÖ�
VD\ÖVÖQÖQ�� P�PN�Q� RODQ� E�W�Q� EDøODQWÖ� VD\ÖVÖQD�
RUDQÖ\OD�EXOXQXU��%L]LP�|UQHøLPL]GH�EX�NDWVD\Ö��
ELU�|øUHQFLQLQ�\DNÖQ�DUNDGDûODUÖQÖQ�D\QÖ�]DPDQGD�
ELUELUOHULQLQ� GH� \DNÖQ� DUNDGDûÖ� ROGXøXQD� LûDUHW�
HGHU��(OGH�HGLOHQ�\�]GH����JLEL�\�NVHN�ELU�GHøHU��
OLVH�|øUHQFLOHUL�DUDVÖQGD�ûDûÖUWÖFÖ�VD\ÖOPD\DFDN�ELU�
GHøHU�RODUDN�J|U�OHELOLU�



$&7$�,1)2/2*,&$� &LOW���� 6D\Õ���� +D]LUDQ�����

ϲ

úHNLO����*HOHQ�EDøODQWÖODUÖ�J|VWHUHQ�GHUHFH�GDøÖOÖPÖ

���� 'HUHFH�'DøÖOÖPÖ

'HUHFH� GDøÖOÖPÖ� DøÖQ� WHPHO� |]HOOLNOHULQGHQ�
RUWDODPD� GHUHFHQLQ� LOHUL� G�]H\GH� LQFHOHQPHVLQL�
VDøODU�� gUQHøLQ� \DOQÖ]FD� RUWDODPD� GHUHFH\H�
EDNDUDN� DøGD� �PHUNH]�YH�Xo�� \DSÖVÖQÖQ� YDUOÖøÖ�
LQFHOHQHPH]�� %X� W�U� ELU� GHøHUOHQGLUPH� DQFDN�
GHUHFH� GDøÖOÖPÖ� YH� VÖQÖIODQGÖUÖFÖ� NDUÖûÖP�
LQFHOHQHUHN�\DSÖODELOLU��

gøUHQFLOHUH� HQ� \DNÖQ� �o� DUNDGDûÖ� VRUXOPXûWX��
GROD\ÖVÖ\OD� JLGHQ� EDøODQWÖODU� E�W�Q� |øUHQFLOHUGH�
�oW�U�� %X� GDøÖOÖP� VDELW� ELU� GDøÖOÖP� ROGXøXQGDQ�
J|VWHULOPHPLûWLU�� úHNLO� �·GH� |øUHQFL� DUNDGDûOÖN�
DøÖQÖQ� \DOQÖ]FD� JHOHQ� EDøODQWÖODUÖQÖ� J|VWHUHQ�
GHUHFH�GDøÖOÖP�JUDILøL�J|U�OPHNWHGLU��'DøÖOÖPGD��
\�NVHN� GHUHFHOL� G�ø�POHU� D]� VD\ÖGDGÖU�� %XQD�
NDUûÖQ�� G�û�N� GHUHFHOL� G�ø�POHULQ� oRøXQOXNWD�
ROGXøX� J|]OHPOHQPHNWHGLU�� %X� GD� PHUNH]� YH�
HWUDIÖQGDNL� G�ø�POHU� �PHUNH]�YH�Xo�� \DSÖVÖQÖQ�
YDUOÖøÖQD�LûDUHW�HGHU�

���� 0HVDIH�'DøÖOÖPÖ

%LU�DøÖQ�\DSÖVÖQÖ�PDNUR�G�]H\GH�LQFHOHUNHQ�GHUHFH�
GDøÖOÖPODUÖQD� HN� RODUDN�� PHVDIH� GDøÖOÖPODUÖQD�
EDNPDN� JHUHNLU�� 0HVDIH� GDøÖOÖPÖ� DøGD� EXOXQDQ�
G�ø�P�oLIWOHUL�DUDVÖQGDNL�PHVDIHOHULQ�RODVÖOÖNODUÖQÖ�
J|VWHUHQ� ELU� KLVWRJUDPGÖU�� 'LøHU� ELU� GH\LûOH��
UDVWJHOH� VHoLOHQ� LNL� G�ø�P� DUDVÖQGDNL� PHVDIHQLQ�
NDo� RODELOHFHøLQLQ� J|VWHULPLGLU�� úHNLO� ��� \|QV�]�
DøD�oHYULOGLNWHQ�VRQUD�gøUHQFL�$UNDGDûOÖN�$øÖQÖQ�
PHVDIH� GDøÖOÖPÖQÖ� J|VWHUPHNWHGLU�� úHNLOGH�
PHVDIHQLQ� DOWÖ� GHøHULQGH� \RøXQODûWÖøÖQÖ�
J|U�\RUX]�� %X� GD� $PHULNDOÖ� SVLNRORJ� 6WDQOH\�
0LOJUDP·ÖQ�����·GD�\DSWÖøÖ�YH�DOWÖ�GHUHFHOLN�D\UÖOÖN�
RODUDN� ELOLQHQ� DUDûWÖUPDVÖQÖQ� VRQXFX\OD�
X\XPOXGXU� �7UDYHUV�� 0LOJUDP�� ������� %X�
DUDûWÖUPD\D� J|UH� LQVDQODU� DUDVÖQGDNL� WDQÖGÖNODU�
DøÖQGD�RUWDODPD�PHVDIH�DOWÖGÖU��%DûND�ELU�GH\LûOH��

DUNDGDûÖPÖQ�DUNDGDûÖ�\DNODûÖPÖ\OD�RUWDODPD�RODUDN�
DOWÖ� WDQÖGÖN� NLûL� DUDFÖOÖøÖ� LOH� E�W�Q� LQVDQODU�
ELUELUOHULQH�XODûDELOLUOHU�

úHNLO����gøUHQFL�DUNDGDûOÖN�DøÖQÖQ�PHVDIH�GDøÖOÖPÖ

���� <HUHO�.�PHOHQPH�'DøÖOÖPÖ

'HUHFH� YH� PHVDIH� GDøÖOÖPODUÖ\OD� DøGDNL�
N�PHOHQPH� \DSÖODUÖQÖ� J|]OHPOH\HPH\L]�� %XQXQ�
LoLQ� \HUHO� N�PHOHQPH� GDøÖOÖP� JUDILøLQLQ�
LQFHOHQPHVL� JHUHNLU�� <HUHO� N�PHOHQPH�� DøGD� ELU�
G�ø�P�Q� NRPûXODUÖQÖQ� NHQGLOHUL� DUDVÖQGD� QH�
NDGDU� EDøODQWÖOÖ� ROGXøXQX� LIDGH� HGHQ� ELU�
E�\�NO�NW�U�

úHNLO����<HUHO�N�PHOHQPH�GDøÖOÖPÖ

%X� |øUHQFL� DøÖ� LoLQ� G�û�Q�O�UVH�� ELU� |øUHQFLQLQ�
DUNDGDûODUÖQÖQ� ELUELUOHUL� LOH� GH� DUNDGDû� ROPD�
RUDQÖQÖ� LIDGH� HGHU�� $\QÖ� GHUHFH\H� VDKLS� RODQ�
|øUHQFLOHULQ� \HUHO� N�PHOHQPH� GHøHUOHULQLQ�
RUWDODPDVÖQÖ� J|VWHUHQ� GDøÖOÖP� JUDILøLQGH� �EN]��
úHNLO� ���� GHUHFHVL� �o� RODQ� |øUHQFLOHULQ� \HUHO�
N�PHOHQPHVLQLQ� ���� ROGXøX� J|U�OPHNWHGLU�� %X�
GDøÖOÖP� Dø� \|QV�]� KDOH� JHWLULOGLNWHQ� VRQUD�
KHVDSODQGÖøÖQGDQ�� KHU� G�ø�P�Q� �o� WDQH� JLGHQ�
EDøODQWÖVÖ� ROGXøX� G�û�Q�O�UVH�� �o� GHUHFHOL�
G�ø�POHULQ�KLo�JHOHQ�EDøODQWÖVÖ�ROPDGÖøÖ�DQODûÖOÖU�
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���� *|UVHOOHûWLUPH

6$$·GD�J|UVHOOHûWLUPH��DøÖQ�JHQHO�\DSÖVÖ�KDNNÖQGD�
GLøHU� \|QWHPOHUOH� HOGH� HGLOHPH\HFHN� ELOJLOHU�
VDøOD\DELOLU�� $øÖQ� KDULWDVÖQÖQ� JHQHO� YH\D� GHWD\OÖ�
RODUDN� LQFHOHQPHVL��DUDûWÖUPD�VRUXODUÖQD�FHYDSODU�
VXQPDVD� GD� ]LKLQGH� \HQL� DUDûWÖUPD� VRUXODUÖ�
X\DQGÖUPD� SRWDQVL\HOLQH� VDKLSWLU�� dDOÖûPDGD� EX�
DûDPDGD�� KD]ÖUODQDQ� G�ø�P� YH� NHQDU� OLVWHOHUL�
*HSKL� J|UVHOOHûWLUPH� \D]ÖOÖPÖQD� DNWDUÖODUDN� Dø�
KDULWDVÖ� oÖNDUÖOGÖ� �EN]�� úHNLO� ����*|UVHOGH� UHQNOHU�
VÖQÖIODUÖ�� GDLUHOHULQ� E�\�NO�ø�� DNDGHPLN� EDûDUÖ\Ö�
J|VWHUPHNWHGLU�� '�ø�POHULQ� \HUOHûLPL� LVH�
WRSOXOXNODUD�J|UH�G�]HQOHQPLûWLU��%LU�EDûND�LIDGH�
LOH� NHQGL� DUDODUÖQGD� \DNÖQ� DUNDGDûOÖN� LOLûNLOHUL� YH�
GROD\ÖVÖ� LOH�GDKD�oRN�EDøODQWÖ�EXOXQDQ�|øUHQFLOHU�
ELUELUOHULQH� GLøHUOHULQGHQ� GDKD� \DNÖQ�
\HUOHûWLULOPLûWLU�� $øGDNL� WRSOXOXNODUÖ� KHVDSODPDN�
LoLQ� *HSKL·QLQ� PRG�OHUOLN� RSWLPL]DV\RQX�
\|QWHPL�LOH�WRSOXOXN�WHVSLWL�|]HOOLøL�NXOODQÖOPÖû�YH�
���IDUNOÖ�WRSOXOXN�EXOXQPXûWXU�

���� 6ÖQÖIODQGÖUÖFÖ�.DUÖûÖP�0DWULVL

7DEOR� �� EDûDUÖ�� FLQVL\HW� YH� ûXEH� WHPHO� DOÖQDUDN�
KHVDSODQDQ� VÖQÖIODQGÖUÖFÖOÖN� NDWVD\ÖODUÖQÖ�
J|VWHUPHNWHGLU��.DWVD\ÖODU��o�IDUNOÖ�|]QLWHOLøH�DLW�
GHøHUOHUGLU�� $UNDGDû� VHoLPL� LOH� NRUHODV\RQX�
KHVDSODQDQ� LON� |]QLWHOLN� RODQ� EDûDUÖQÖQ� NDUÖûÖP�
NDWVD\ÖVÖ������� EXOXQPXûWXU�� úXEH� LoLQ�
KHVDSODQDQ�NDWVD\Ö�������EXOXQPXûWXU�

7DEOR����6ÖQÖIODQGÖUÖFÖ�NDUÖûÖP�NDWVD\ÖODUÖ�

6ÖQÖIODQGÖUÖFÖ�.DUÖûÖP�
.DWVD\ÖVÖ��U�

<ÖOVRQX�%DûDUÖ�
2UWDODPDVÖ ������

&LQVL\HW �����
úXEH �����

&LQVL\HW�ED]ÖQGD�KHVDSODQDQ NDWVD\Ö�LVH�������GXU��
%X� GHøHU�� DUNDGDûOÖN� VHoLPLQGH� D\QÖ� FLQVL\HWWHQ�
ROPDQÖQ� E�\�N� RUDQGD� HWNLOL� ROGXøXQD� LûDUHW�
HWPHNWHGLU�� úXEH� ED]ÖQGDNL� |Oo�P� LVH� ������ LOH��
VÖQÖI� DUNDGDûÖ� ROPDQÖQ� oRN� GDKD� EHOLUOH\LFL� ELU�
HWNHQ�ROGXøXQD�LûDUHW�HGHU��

7DEOR����&LQVL\HWH�J|UH�VÖQÖIODQGÖUÖFÖ�NDUÖûÖP�PDWULVL

( .

( ������ ������

. ������ ������

úHNLO����gøUHQFL�$UNDGDûOÖN�$øÖ��'�ø�POHULQ�UHQNOHUL�
VÖQÖIODUÖ��E�\�NO�NOHUL�EDûDUÖ�SXDQÖQÖ��\HUOHûLPL�

WRSOXOXNODUÖ�J|VWHULU�

7DEOR��·GH�J|U�OHQ�FLQVL\HW�YH�ûXEH�|]QLWHOLNOHULQH�
EDøOÖ� WRSODP� NDUÖûÖP� NDWVD\ÖODUÖQÖQ� GHWD\OÖ�
LQFHOHPHVLQL�� EX� NDWVD\ÖODUÖQ� KHVDSODQPDVÖQGD�
NXOODQÖODQ� NDUÖûÖP� PDWULVOHUL\OH� \DSPDN�
P�PN�QG�U��7DEOR��·WH�FLQVL\HWH�J|UH�KHVDSODQDQ�
VÖQÖIODQGÖUÖFÖ� NDUÖûÖP� NDWVD\ÖVÖ� PDWULVL�
J|U�OPHNWHGLU�� (UNHN� |øUHQFLOHULQ HUNHN�
|øUHQFLOHUOH� DUNDGDû� ROPD� RUDQÖQÖ� YHUHQ� �(�(��
PDWULV� WHULPL� ������� EXOXQPXûWXU�� .Ö]�
|øUHQFLOHULQ�NÖ]�|øUHQFLOHUOH�DUNDGDû�ROPD�RUDQÖQÖ�
YHUHQ� �.�.�� PDWULV� WHULPL� LVH� ������·GÖU�� � .Ö]�
|øUHQFLOHUGHQ� HUNHN� |øUHQFLOHUH� �.�(�� \|QHOHQ�
DUNDGDûOÖN� RUDQÖ� �������� HUNHN�|øUHQFLOHUGHQ� NÖ]�
|øUHQFLOHUH� \|QHOHQ� DUNDGDûOÖN� �(�.�� RUDQÖ� LVH�
�������EXOXQPXûWXU�

úXEHOHUH� J|UH� KHVDSODQDQ� VÖQÖIODQGÖUÖFÖ� NDUÖûÖP�
PDWULVL� 7DEOR� �·GH� YHULOPLûWLU�� 7RSODPGD� DøGD�
VÖIÖUD�\DNÖQ�NRUHODV\RQ�ROGXøX�J|U�OP�ûW��� IDNDW�
ELUHU� ELUHU� E�W�Q� LOLûNLOHUH� EDNÖOGÖøÖQGD�� LOJLQo�
GHøHUOHU� J|]H� oDUSPDNWDGÖU�� 0DWULVLQ� N|ûHJHQL�
�]HULQGHNL� GHøHUOHU� |øUHQFLOHULQ� NHQGL�
VÖQÖIODUÖQGDQ� DUNDGDû� WHUFLK� HWPH� RUDQODUÖQÖ�
J|VWHUHQ� NDWVD\ÖODUGÖU�� %�W�Q� VÖQÖIODUGD� EX�
NDWVD\ÖQÖQ�\�]GH���·�H�\DNÖQ�ELU�GHøHU�ROGXøX�YH�
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VÖQÖI� GÖûÖ� DUNDGDû� WHUFLK� HWPH�GHøHUOHULQH� NÖ\DVOD�
oRN�GDKD�\�NVHN�ROGXøX�DQODûÖOPDNWDGÖU��0DWULVWH�
DUNDGDûOÖNODUÖQ� \|Q�� V�WXQODUGDQ� VDWÖUODUD�
GRøUXGXU�� gUQHøLQ�� LNLQFL� VDWÖU� ELULQFL� V�WXQ�
GHøHUL� RODQ� �������� ��$� VÖQÖIÖQÖQ� |øUHQFLOHULQLQ�
��%� VÖQÖIÖ� |øUHQFLOHULQL� DUNDGDû� J|VWHUPH�
RUDQODUÖQÖ�J|VWHUPHNWHGLU�� �ho�|øUHQFL\H�WHNDE�O�
HGHQ� EX� GHøHULQ�� VÖQÖI� LoL� NDUÖûÖPODUOD�
NDUûÖODûWÖUÖOGÖøÖQGD� ROGXNoD� N�o�N� ROGXøX�
V|\OHQHELOLU�� úHNLO� �·WH� GH� J|UVHO� RODUDN�
LQFHOH\HELOHFHøLPL]� JLEL� VÖQÖIODU� DUDVÖQGD�
EDøODQWÖODUÖQ� ]D\ÖI� EDøODQWÖODU� ROGXøXQX�
V|\OH\HELOLUL]��%XQODUD�HN�RODUDN��EX�VÖQÖIWDQ�EDûND�
VÖQÖID� YH\D� EDûND� VÖQÖIWDQ� EX� VÖQÖID� NDUÖûÖP�
EXOXQPDPDNWDGÖU�� ��%� VÖQÖIÖQD� EDNWÖøÖPÖ]GD��
E�W�Q� VÖQÖIODUGDQ� DUNDGDûOÖN� EDøODQWÖVÖ� DOGÖøÖ� YH�
DQFDN� \DOQÖ]FD� ��(� VÖQÖIÖQD� DUNDGDûOÖN� EDøODQWÖVÖ�
YHUGLøL�WDEORGD�J|U�OPHNWHGLU����&�VÖQÖIÖQGDQ���%�
YH���'�VÖQÖIÖQD�EDøODQWÖ�J|]OHPOHQLUNHQ��VÖQÖI���)�
GÖûÖQGD�EDûND�ELU�VÖQÖIWDQ�EDøODQWÖ�DOPDPÖûWÖU����(�
VÖQÖIÖ� LVH���%�VÖQÖIÖQGDQ�KHP�EDøODQWÖ�DOPÖû�KHP�
GH� EDøODQWÖ� YHUPLûWLU�� %XQXQ� GÖûÖQGD� ��(� VÖQÖIÖ�
L]ROH� J|U�QPHNWHGLU�� .DUÖûÖP� PDWULVLQH� JHQHO�
RODUDN� EDNWÖøÖPÖ]GD�� ED]Ö� VÖQÖIODU� �o� VÖQÖIOD� LOLûNL�
LoLQGH\NHQ�ED]ÖODUÖ�LNL�VÖQÖIOD��ED]ÖODUÖ�LVH�\DOQÖ]FD�
ELU�VÖQÖIOD�DUNDGDûOÖN�LOLûNLVL�LoLQGHGLU��%D]Ö�VÖQÖIODU�
DUDVÖ� EDøODQWÖODU� LNL� YH\D� �o� |øUHQFL� �]HULQGHQ�
NXUXOXUNHQ� ED]Ö� VÖQÖIODU� oRN� VD\ÖGD� |øUHQFL�
�]HULQGHQ� GLøHU� VÖQÖIODUOD� EDøODQWÖ� NXUPDNWDGÖU��
0DWULVWHQ� HOGH� HGLOHQ� EX� J|]OHPOHULQ� J|UVHO�
\DQVÖPDODUÖQÖ� úHNLO� �·WH� UHVPHGLOHQ� E�\�N� Dø�
KDULWDVÖQGD�J|UHELOLUL]��%X�VD\HGH�KDQJL�VÖQÖIODUÖQ�
GÖûD�G|Q�N��KDQJL�VÖQÖIODUÖQ� LoH�NDSDQÖN�GDYUDQÖû�
J|U�QW�V��YHUGLøLQL�KHP�NDUÖûÖP�PDWULVLQGHQ�KHP�
GH�Dø�J|UVHOLQGHQ�WHVSLW�HWPHN�P�PN�QG�U�

7DEOR����úXEH\H�J|UH�VÖQÖIODQGÖUÖFÖ�NDUÖûÖP�PDWULVL

��$ ��% ��& ��' ��( ��)
��$ ������ � � � � �
��% ������ ������ ������ ������ ������ ������
��& � � ������ � � ������
��' � � ������ ������ ������ �
��( � ������ � � ������ �
��) � � � ������ ������ ������

<ÖOVRQX� EDûDUÖ� RUWDODPDODUÖ� QLFHO� ELU� |]QLWHOLN�
ROGXøXQGDQ��VÖQÖIODQGÖUÖFÖ�NDUÖûÖP�PDWULVL�JUDILNOH�
J|VWHULOPLûWLU��úHNLO�� EX�PDWULVLQ�VL\DK�YH�EH\D]�
DUDVÖQGDNL� WRQODUOD� LIDGH� HGLOPLû� J|UVHOLGLU��
gøUHQFLOHULQ� EDûDUÖ� SXDQODUÖ� ��� LOH� ��� DUDVÖQGD�
GHøHUOHU�DOPDNWDGÖU��.ROD\FD�RNXQDELOPHVL�LoLQ�EX�
SXDQODU� YHUL� JUXSODQGÖUPD� \|QWHPL\OH� ��� HûLW�
DUDOÖøD� E|O�QP�ûW�U�� *UDILNWHNL� KHU� ELU SLNVHO�
\DNODûÖN� RODUDN� �� SXDQOÖN� DUDOÖøD� NDUûÖOÖN�

JHOPHNWHGLU�� gUQHøLQ�� EDûDUÖ� SXDQÖ� ������
DUDOÖøÖQGD� RODQ� |øUHQFLOHULQ� DUNDGDûOÖN� LOLûNLVL�
LoLQGH� ROPD� RUDQÖQÖQ�� \DQGDNL� |OoHNOH�
RNXQGXøXQGD� \DNODûÖN� RODUDN� ELQGH� \HGL� ROGXøX�
J|U�OPHNWHGLU�� 0DWULVWHNL� NDUÖûÖPGD� GHøHUOHUL�
N�o�N�RODQODU�EH\D]D��E�\�N�RODQODU�VL\DKD�\DNÖQ�
WRQODUOD� J|VWHULOPLûWLU�� (Q� NR\X� SLNVHO� �������
NDUÖûÖP� GHøHULQL� J|VWHULUNHQ� EX� GHøHU� \DNODûÖN�
RODUDN� VHNL]� |øUHQFL\H� NDUûÖOÖN� JHOPHNWHGLU�� (Q�
DoÖN�SLNVHO�LVH�VÖIÖU�NDUÖûÖP�DQODPÖQD�JHOPHNWHGLU��
0DWULVLQ� VRO� DOW� N|ûHVL� G�û�N� EDûDUÖOÖ� |øUHQFLOHU�
DUDVÖQGDNL�DUNDGDûOÖN�RUDQODUÖQÖ�LIDGH�HGHUNHQ��VDø�
�VW� N|ûHVL� \�NVHN� EDûDUÖ\D� VDKLS� |øUHQFLOHULQ�
NHQGL� DUDODUÖQGD� \DNÖQ� DUNDGDû� ROPD� RUDQODUÖQÖ�
LIDGH�HGHU��

úHNLO����%DûDUÖ�SXDQÖQD�J|UH�VÖQÖIODQGÖUÖFÖ�NDUÖûÖP�
PDWULVL

�� 7$57,ú0$�9(�6218d/$5

%X�oDOÖûPDGD�HOGH�HGLOHQ�EXOJXODU�ED]Ö�NÖVÖWODU�J|]�
|Q�QH�DOÖQDUDN�GHøHUOHQGLULOPHOLGLU��%XQODUGDQ�ELU�
WDQHVL�� |øUHQFLOHUGHQ� DOÖQDQ� \DNÖQ� DUNDGDû�
VD\ÖVÖQÖQ� �o� ROPDVÖGÖU�� 'DKD� ID]OD� |øUHQFL\L�
DUNDGDûOÖN�DøÖQD�HNOH\HUHN� GDKD�GHULQOHPHVLQH�ELU�
o|]�POHPH�\DSPDN�P�PN�Q�RODFDNWÖU��6DELW�OLVWH�
|UQHNOHPH� \DNODûÖPÖQGDQ� ]L\DGH� JHQLûOH\HQ�
�NDUWRSX�� |UQHNOHPH� \DNODûÖPÖ� EHQLPVHQHUHN�
E|\OH� ELU� DUDûWÖUPD� JHUoHNOHûWLULOHELOLU� �'RUHLDQ��
:RRGDUG��������

'LøHU�ELU�NÖVÖW�LVH�RNXOXQ�WDPDPÖ \HULQH�\DOQÖ]FD�
���� VÖQÖI� |øUHQFLOHULQLQ� DUDûWÖUPD� NDSVDPÖQD�
DOÖQPDVÖGÖU�� %�W�Q� VÖQÖI� VHYL\HOHULQLQ� YHUL� VHWLQH�
HNOHQPHVL�� IDUNOÖ� VHYL\HOHU� YH� \Dû� JUXSODUÖQGD�
GDYUDQÖûODUÖQ� LQFHOHQPHVLQH�RODQDN� VDøOD\DFDNWÖU��
%X� oDOÖûPD�� |øUHQFL� DUNDGDûOÖN� DøÖQÖQ� VWDWLN�
DQDOL]LQL�LoHUPHNWHGLU��%LU�EDûND�LIDGH�LOH��EHOOL�ELU�
]DPDQ� DUDOÖøÖ� LoLQGHNL� DUNDGDûOÖN� \DSÖVÖQÖQ� VDELW�
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UHVPLQL� LoHUPHNWHGLU�� $øGDNL� DUNDGDûOÖN�
LOLûNLOHULQLQ� ]DPDQ� LoLQGHNL� GHøLûLPLQL�
J|]OHPOHPHN� LoLQ��SHUL\RGLN� DUDOÖNODUOD� DUDûWÖUPD�
\HQLOHQHELOLU�

úHNLO� �·GHNL� GHUHFH� GDøÖOÖPÖ�� \DOQÖ]FD� JHOHQ�
GHUHFHOHUL� J|VWHUGLøLQGHQ�� ELU� DQODPGD� DøGD�
ELUH\OHULQ�SRS�OHU�ROPD�GXUXPXQX�DQODWPDNWDGÖU��
*UDILøL� LQFHOHGLøLPL]GH�� D]� VD\ÖGD� SRS�OHU�
|øUHQFLQLQ� ROGXøXQX� J|UPHNWH\L]�� %X� \�NVHN�
GHUHFHOL�|øUHQFLOHU�VRV\DO�\DSÖ�LoHULVLQGH�NLOLW�UROOHU�
DOPD\D� DGD\� NDEXO� HGLOHELOLUOHU�� 'LøHU� WDUDIWDQ�
DøGD� \DNODûÖN� \LUPL� |øUHQFLQLQ� KLo� NLPVH�
WDUDIÖQGDQ� HQ� \DNÖQ� �o� DUNDGDû� LoLQGH�
J|VWHULOPHGLøLQL� J|UHELOLUL]�� %X� GXUXPOD� LOJLOL�
KHPHQ�ELU�\DUJÖ\D�YDUPDN�GRøUX�ROPD\DELOLU��$\QÖ�
DUDûWÖUPDQÖQ� IDUNOÖ� |øUHQFL� JUXSODUÖ\OD� \DSÖOPDVÖ�
YH�VRQXoODUÖQ�NDUûÖODûWÖUÖOPDVÖ�GRøUX�ELU�\DNODûÖP�
RODFDNWÖU������|øUHQFLGHQ�ROXûDQ�ELU�VRV\DO� DøGD�
HQ�E�\�N�JHOHQ�GHUHFH�VD\ÖQÖQ���·X�JHoPHPHVLQLQ��
\DNÖQ� DUNDGDû� ROPD� NDYUDPÖQGDQ� ND\QDNODQÖ\RU�
ROPDVÖ� RODVÖGÖU�� %X� VD\Ö�� ELU� |øUHQFLQLQ� J�oO��
VRV\DO�EDø�NXUPD�NDSDVLWHVL�LoLQ�ELU�oHûLW��VW�OLPLW�
LIDGH�HGL\RU�RODELOLU��7HPHO�|]HOOLNOHULQH�YH�GHUHFH�
GDøÖOÖPÖQD�EDNÖOGÖøÖQGD�KHPHQ�J|]H�oDUSDQ�G�û�N�
\RøXQOXN� YH� PHUNH]� YH� HWUDIÖQGDNL� G�ø�POHU�
PHUNH]�YH�Xo� �XOXVODUDUDVÖ� OLWHUDW�UGH� \D\JÖQ�
WDELUOH� ´KXE�DQG�VSRNHµ�� \DSÖVÖ�� |øUHQFL�
DUNDGDûOÖN� DøÖQÖQ� JHUoHN� G�Q\D� DøÖ� ROGXøXQXQ�
J|VWHUJHVLGLU� �+DJEHUJ�� 6FKXOW�� 6ZDUW�� � �������
úHNLO��·WHNL�PHVDIH�GDøÖOÖPÖQD�EDNÖOGÖøÖQGD�LVH�DOWÖ�
GHUHFHOLN� D\UÖOÖN� NDYUDPÖ\OD� X\XPOX� ELU� JUDILN�
J|U�OPHNWHGLU�� .�o�N� ELU� JHUoHN� G�Q\D� DøÖ�
|UQHNOHPL� RODQ� |øUHQFL� DUNDGDûOÖN� DøÖQGD� GD� EX�
ROJXQXQ�WHNUDU�HWWLøL�J|U�OPHNWHGLU��

úHNLO��·WHNL� \HUHO�N�PHOHQPH�GDøÖOÖPÖQGD��N�o�N�
GHUHFH�GHøHUOHULQH�E�\�N�N�PHOHQPH�GHøHUOHULQLQ�
NDUûÖOÖN� JHOGLøL� J|U�OPHNWHGLU�� %XQD� NDUûÖOÖN��
E�\�N� GHUHFHOL� G�ø�POHULQ� N�PHOHQPHOHUL� LVH�
J|UHFH� RODUDN� N�o�NW�U�� %XUDGDQ� KDUHNHWOH��
SRS�OHU� |øUHQFLOHUL� DUNDGDû� J|VWHUHQOHULQ� NHQGL�
DUDODUÖQGD�DUNDGDû�ROPDGÖNODUÖ�V|\OHQHELOLU��'LøHU�
\DQGDQ�� SRS�OHU� ROPD\DQ� |øUHQFLOHUL� DUNDGDû�
J|VWHUHQOHU� LVH� NHQGL� DUDODUÖQGD� GD� \DNÖQ�
DUNDGDûOÖN� LOLûNLVL� LoLQGHGLUOHU�� <HUHO� N�PHOHQPH�
NDWVD\ÖVÖ� ELOJLQLQ� DøGD� \D\ÖOÖPÖQÖ� |OoPHNWH�
NXOODQÖOGÖøÖQGDQ�� DøÖQ� KDQJL� E|O�POHULQGH�
N�PHOHQPHQLQ� DUWWÖøÖQÖ� \D� GD� D]DOGÖøÖQÖ� ELOPHN��
RNXO�LGDUHFLOHUL�YH�|øUHWPHQOHU�DoÖVÖQGDQ��LVWHQHQ�
PHVDMODUÖQ�\D\ÖOPDVÖQGD�NROD\OÖN�VDøOD\DELOLU��

úHNLO� �·WH� J|U�OHQ� Dø� KDULWDVÖQGD� DøÖQ� ELUWDNÖP�
NRSXN� ELOHûHQOHUL� ROGXøX� J|]H� oDUSPDNWDGÖU��

+DULWDGD� G�ø�POHU� WRSOXOXNODUÖQD� J|UH�
\HUOHûWLULOPLûWLU�� 7RSOXOXNODU� WDQÖPÖ� JHUHøL� NHQGL�
LoLQGH� \RøXQ� EDøODQWÖOÖ� LNHQ�� ELUELUOHUL� DUDVÖQGD�
VH\UHN� EDøODQWÖODUD� VDKLS� ROXUODU� �7UDYHUV��
0LOJUDP�� ������� $QFDN� EX� DøGD� WRSOXOXNODU�
DUDVÖQGDNL� EDøODQWÖODUÖQ� ]D\ÖI� ROGXøX�
J|U�OPHNWHGLU��%X�GXUXP�GDKD�GHULQ�ELU� DQDOL]H�
LKWL\Do� GX\PDNWDGÖU�� 7RSOXOXN� DQDOL]L�
DUDûWÖUPDQÖQ�NDSVDPÖQD�JLUPHGLøLQGHQ��EX�\|QGH�
GHWD\OÖ� LQFHOHPH� \DSÖOPDPÖûWÖU�� ùOHULGH� \DSÖODFDN�
E|\OH�ELU�DQDOL]�|QHPOL�NDWNÖ�VDøOD\DFDNWÖU��

7DEOR��·GHNL�NRUHODV\RQXQ�VÖIÖUD� \DNÖQ�ELU�GHøHU�
oÖNPDVÖ��EDûDUÖQÖQ�DUNDGDû�VHoLPLQGH�ROXPOX�\D�GD�
ROXPVX]� ELU� URO� R\QDPDGÖøÖQÖ� LûDUHW� HWPHNWHGLU��
'LøHU� ELU� GH\LûOH�� |øUHQFLOHULQ� EDûDUÖ� DoÖVÖQGDQ�
NHQGLOHULQH� EHQ]H\HQ� DUNDGDûODUÖ� VHoPH�
HøLOLPLQGH� ROPDGÖNODUÖ� V|\OHQHELOLU�� $\QÖ�
]DPDQGD�� VÖIÖUD� \DNÖQ� NRUHODV\RQ�� ]ÖW� EDûDUÖ�
RUDQODUÖQD�VDKLS�|øUHQFLOHU�DUDVÖQGD�GD�DQODPOÖ�ELU�
\DNÖQ� DUNDGDûOÖN� LOLûNLVL� ROPDGÖøÖ� DQODPÖQD�
JHOPHNWHGLU��

&LQVL\HW�ED]ÖQGD�KHVDSODQDQ�NDUÖûÖP�NDWVD\ÖVÖ� LVH�
������ GXU�� %X� GHøHU�� DUNDGDûOÖN� VHoLPLQGH� D\QÖ�
FLQVL\HWWHQ�ROPDQÖQ�\�]GH�\HWPLû�RUDQÖQGD�HWNLOL�
ROGXøXQD�LûDUHW�HWPHNWHGLU��úXEH�ED]ÖQGDNL�|Oo�P�
LVH� ������ LOH�� VÖQÖI� DUNDGDûÖ� ROPDQÖQ� oRN� GDKD�
EHOLUOH\LFL�ELU�HWNHQ�ROGXøXQD�LûDUHW�HGHU������·WH�
-DFRE� 0RUHQR·QXQ� LONRNXO� |øUHQFLOHUL� DUDVÖQGD�
\DSWÖøÖ�oDOÖûPDGD�GD�EXQD�EHQ]HU�ELU�VRQXo�HOGH�
HWPLû� ROPDVÖ� DQODPOÖ� J|U�QPHNWHGLU� �0RUHQR��
������

7DEOR� �·GHNL� EXOJXODU� DUNDGDûOÖN� VHoLPLQGH
FLQVL\HW� HWNLVLQLQ� GHWD\OÖ� J|VWHULPLGLU�� (UNHN�
|øUHQFLOHULQ� NHQGL� DUDODUÖQGD� NDUÖûÖPD� \DWNÖQOÖøÖ�
NÖ]�|øUHQFLOHUGHQ�ELUD]�GDKD�ID]OD�J|U�QPHNWHGLU��
%X�PDWULVWH�GLNNDWL� oHNHQ�GLøHU�ELU�EXOJX�� JHQHO�
NDUÖûÖPD� NÖ\DVOD� N�o�N� ROPDVÖQD� UDøPHQ�� �.�
(�·QLQ��(�.�·QLQ LNL�NDWÖQD�\DNÖQ�ELU�GHøHU�oÖNPÖû�
ROPDVÖGÖU�� %X�� DUDûWÖUPD\D� GHøHU� ELU� GXUXP�
VHUJLOHPHNWHGLU�� 7DEOR� �·WH� J|VWHULOHQ� ûXEHOHULQ�
NDUÖûÖP� PDWULVLQLQ� DVLPHWULN� ROXûX� EX� \DSÖQÖQ�
KRPRMHQ� ROPDGÖøÖQD� LûDUHW� HGHU�� 1LWHNLP�� ��$�
VÖQÖIÖQÖQ� ELU� LVWLVQD� GÖûÖQGD�� GLøHU� VÖQÖIODUOD� KLo�
NDUÖûPDPÖû� ROPDVÖQD� UDøPHQ�� ��%� VÖQÖIÖQÖQ�
|øUHQFLOHULQLQ� GLøHU� E�W�Q� VÖQÖIODUÖQ� |øUHQFLOHUL�
WDUDIÖQGDQ� WHUFLK� HGLOPLû� ROGXøX� J|U�OPHNWHGLU��
6DGHFH� EX� NDUÖûÖP� PDWULVLQH� EDNDUDN�� ��%�
VÖQÖIÖQÖQ� |øUHQFLOHULQLQ� GLøHU� VÖQÖIODU� DUDVÖQGD�
SRS�OHU�ROGXøX�VRQXFXQD�YDUDELOLUL]��*HUoHNWH�GH�
EX� VÖQÖIÖQ� RNXOGD� oRN� EHøHQLOHQ� ELU� WL\DWUR�
R\XQXQX� VDKQHOHGLøL� ELOLQPHNWHGLU�� 'ROD\ÖVÖ\OD��
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EXOJXODUÖQ�WXWDUOÖ�ROGXøXQX�V|\OH\HELOLUL]��%XUDGDQ�
KDUHNHWOH�� GHUHFH� GDøÖOÖPODUÖ� ELUH\OHULQ�� NDUÖûÖP�
PDWULVOHUL�GH�VÖQÖIODUÖQ�SRS�OHUOLNOHULQLQ�WHVSLWLQGH�
ELU�J|VWHUJHGLU�GHQHELOLU��

úHNLO� �·GD� J|U�OHQ� EDûDUÖ� SXDQÖ� NDUÖûÖP� PDWULVL�
KDQJL�QRW�DUDOÖNODUÖQGDNL�|øUHQFLOHULQ�ELUELUOHUL\OH�
DUNDGDûOÖøÖ�WHUFLK�HWWLøLQL�J|VWHUPHNWHGLU��%DûDUÖ\D�
J|UH� KHVDSODQDQ� NDWVD\ÖQÖQ� DUNDGDûOÖN� WHUFLKLQGH�
WRSODPGD�VÖIÖUD�\DNÖQ�ELU�GHøHU�ROPDVÖQD�UDøPHQ�
EX� ûHNLO�� IDUNOÖ� QRW� DUDOÖNODUÖQÖQ� ELUELUOHUL\OH�
NDUÖûÖPÖQÖ� GHWD\ODUÖ\OD� J|VWHUPHNWHGLU�� %XUDGD�
J|U�OG�ø�� �]HUH�� HQ� E�\�N� NDUÖûÖP� GHøHUOHUL��
EDûDUÖ� SXDQÖ� ��� LOH� ��� DUDVÖQGD� RODQ� |øUHQFLOHU�
DUDVÖQGD� J|U�OPHNWHGLU�� <�NVHN� SXDQD� VDKLS�
RODQODU� DUDVÖQGD� YH\D� \�NVHN� SXDQOÖODUOD� G�û�N�
SXDQOÖODU�DUDVÖQGD�NDUÖûÖPÖQ�QHUHGH\VH�VÖIÖU�ROGXøX�
V|\OHQHELOLU�� 'LøHU� ELU� GH\LûOH�� D\QÖ� EDûDUÖ�
VHYL\HVLQH� VDKLS� ROPDN� DUNDGDûOÖN� VHoLPLQGH�
EHOLUOH\LFL�ELU�HWNHQ�RODUDN�J|U�OPHPHNWHGLU��$\QÖ�
ûHNLOGH�� ]ÖW� EDûDUÖ� RUDQODUÖQD� VDKLS� |øUHQFLOHU�
DUDVÖQGD�GD�NDUÖûÖP�VÖIÖUD� \DNÖQGÖU��<DOQÖ]FD�RUWD�
EDûDUÖ� G�]H\LQGH� RODQODU� DUDVÖQGD� D]� GD� ROVD�
DUNDGDû� ROPD\D� GDKD� ID]OD� HøLOLP�
J|]OHPOHQPHNWHGLU��

6ÖQÖIODU�DUDVÖ�NDUÖûÖP�D\QÖ�VHQHGH�|øUHQLP�J|UHQ
|øUHQFLOHU� LoLQ� GDKL� \�]GH� \HGL� FLYDUÖQGDGÖU��
%XUDGDQ� \ROD� oÖNDUDN� IDUNOÖ� VÖQÖIODU� DUDVÖQGD�
DUNDGDûOÖN� LOLûNLOHUL� EDNÖPÖQGDQ� NDUÖûÖPÖQ� VRQ�
GHUHFHGH�G�û�N�RODFDøÖ�GHøHUOHQGLULOHELOLU������FX�
LOH� ���� VÖQÖI� |øUHQFLOHULQLQ� WDPDPÖQÖ� DUDûWÖUÖPÖ]D�
JUXEXPX]D� GDKLO� HWPH\LûLPL]LQ� GRøUX� ELU� VHoLP�
ROGXøXQX�GHøHUOHQGLUL\RUX]��%XQXQOD�EHUDEHU�����
VÖQÖI� |øUHQFLOHULQGH� EHQ]HU� ELU� oDOÖûPDQÖQ�
JHUoHNOHûWLULOPHVL� |QHPOLGLU� \DSÖVDO� Dø� |]HOOLNOHUL�
DoÖVÖQGDQ�JHUoHN�G�Q\D�DøODUÖQÖQ�RUWDN�|]HOOLNOHUH�
VDKLS� ROGXøX� JHUoHøLQGHQ� \ROD� oÖNDUDN� EHQ]HU�
oÖNDUÖPODU� VDøODQDFDøÖ� |QJ|U�P�]� ROVD� GD� Dø�
NRUHODV\RQODUÖ� DoÖVÖQGDQ� IDUNOÖ� oÖNDUÖPODU�
VDøODQDELOLU�

2$$� GRøUXGDQ� J|]OHP� LOH� VDøODQDQ� DPSLULN�
EXOJXGXU��DUDûWÖUPDPÖ]�LVWDWLVWLNVHO�RODUDN�oDOÖûPD�
JUXEXQGD� \HU� DODQ� |øUHQFLOHULQ� <ÖOVRQX� %DûDUÖ�
2UWDODPDODUÖQÖQ�2$$�LOH�LOLûNLOL�ROPDGÖøÖ�JHUoHøLQL�
RUWD\D� oÖNDUPÖûWÖU�� g%6�2%<6� VDOW� DUûLYOHPH�
DPDoOÖ� WDVDUODQPDNWDGÖU�� 'LNNDW� HGLOLUVH� EX� W�U�
DUûLY� ELOJLVL� DUDûWÖUPDPÖ]D� WHPHO� WHûNLO� HGHQ�
2$$·GD� \HU� DODQ� XQVXUODUÖQ� |]QLWHOLøLQGHQ�
LEDUHWWLU�� XQVXUODUÖQ� NHQGL� DUDODUÖQGD� QDVÖO� ELU�
HWNLOHûLP� LoLQGH� ROGXøX� ELOJLVL� NÖVPHQ� GDKL� ROVD�
PHYFXW� GHøLOGLU�� WDUDIÖPÖ]FD� NHûIHGLOPLûWLU��
$UDûWÖUPDPÖ]� VÖUI� DUûLY� QLWHOLøLQGH� RODQ�

|]QLWHOLNOHULQ� GHøHUOL� VRQXoODU� VDøODPDVÖQÖ�
P�PN�Q� NÖOPÖûWÖU�� $UNDGDûOÖN� LOLûNLOHULQL� YH�
EHQ]HUL� LOLûNLOHUL� \DQVÖWDQ� DøODUÖQ� RNXO� \|QHWLPL�
DoÖVÖQGDQ� GHøHUL� HOGH� HGLOHQ� VRQXoODU� LWLEDUL\OH�
DûLNDUGÖU�� 0HYFXW� ELOJL� VLVWHPOHULQH� HNOHQWLOHU�
\DSÖODUDN� VDOW� DUûLYOHPH� DPDoOÖ� ROPDODUÖQÖQ�
|WHVLQGH� RNXO� RUWDPÖQGD� FHUH\DQ� HGHQ� J�QO�N�
ROD\ODUÖQ� ND\ÖWODUÖQÖQ� WXWXOPDVÖ� YHUL� J�G�PO��
ELOLPVHO� DUDûWÖUPDODU� NDGDU� HøLWLP� |øUHWLP�
VLVWHPOHUL�DoÖVÖQGDQ�GD�|QHP�DU]�HWPHNWHGLU�

gøUHQFL� DøODUÖ� LOH� LOJLOL�6$$�DQDOL]OHULQ�PH\GDQD�
oÖNDUGÖøÖ�EX�W�U�GHøHUOL�ELOJLOHU��RNXO�LGDUHFLOHUL�YH�
|]HOOLNOH� UHKEHU� |øUHWPHQOHU� LoLQ� |QHPOL� NDUDU
GHVWHN� PDWHU\DOL� ROXûWXUDELOLU�� gUQHøLQ��
|øUHQFLOHULQ� HW�W� VDDWOHULQGH� JUXSODUD� D\UÖOPDVÖ��
HøLWVHO�NRO�oDOÖûPDODUÖQGD�ND\QDûWÖUÖOPDVÖ��GLVLSOLQ�
VRUXQODUÖQÖQ� �VWHVLQGHQ� JHOLQPHVL�� |øUHQFLOHULQ�
GHUV�GÖûÖ� \HWHQHNOHULQLQ�JHOLûWLULOPHVL�YH�EXQODUÖQ�
ÖûÖøÖQGD�VÖQÖIODUÖQ�G�]HQOHQPHVL��ELQD�J�oOHQGLUPH�
oDOÖûPDODUÖ� VÖUDVÖQGD� KDQJL� |øUHQFLOHULQ� KDQJL�
NRPûX�RNXOODUD� WUDQVIHU�HGLOHELOHFHøL�JLEL�ELUoRN�
NRQXGD�� Dø� ELOLPLQH� GD\DOÖ� 6$$� PHWULNOHULQGHQ�
HOGH� HGLOHFHN� JHUL� EHVOHPHOHULQ� NDUDU� YHUPH�
V�UHoOHULQGH�HWNLOL�ROPDVÖ�P�PN�QG�U�

$UDûWÖUPDPÖ]ÖQ�GLVLSOLQOHUDUDVÖ�oDOÖûPDODUÖQGD�$ø�
%LOLPL� YH� |]HOOLNOH� HøLWLP� DODQÖQGD� 6RV\DO� $ø�
$QDOL]L� WHNQLNOHUL� NXOODQDQ� DUDûWÖUPD� HNLSOHULQH�
PHYFXW� ELOLûLP� VLVWHPOHULQL� HWNLQOLNOH� NXOODQPD�
KXVXVXQGD�ÖûÖN�WXWDFDøÖQD�LQDQÖ\RUX]�

.$<1$./$5�

$�� $� +DJEHUJ�� 'DQLHO� $�� 6FKXOW� DQG� 3LHWHU� -��
6ZDUW�� ´([SORULQJ� QHWZRUN� VWUXFWXUH�� G\QDPLFV��
DQG�IXQFWLRQ�XVLQJ�1HWZRUN;µ���3URFHHGLQJV�RI�
WKH� �WK� 3\WKRQ� LQ� 6FLHQFH� &RQIHUHQFH�
�6FL3\�������*lHO�9DURTXDX[��7UDYLV�9DXJKW��DQG�
-DUURG�0LOOPDQ��(GV��� �3DVDGHQD��&$�86$���SS��
��²��������

$�� /�� %DUDEiVL�� 1HWZRUN� 6FLHQFH�� &DPEULGJH�
8QLYHUVLW\�3UHVV��&KDSWHU��������

%DUDEiVL�� $�� /�� �������� 7KH� QHWZRUN�
WDNHRYHU� 1DWXUH�3K\VLFV� ������������

%|UQHU��.���6DQ\DO��6���	�9HVSLJQDQL��$�� ��������
1HWZRUN� VFLHQFH� $QQXDO� UHYLHZ�RI� LQIRUPDWLRQ�
VFLHQFH�DQG�WHFKQRORJ\� ���������������
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'HPLUWDû�� +��� 	� *�QHû�� +�� ������� (øLWLP�
\|QHWLPL�YH GHQHWLPL�V|]O�ø���$QÖ�

'RUHLDQ��3���	�:RRGDUG��.��/����������)L[HG�OLVW�
YHUVXV� VQRZEDOO� VHOHFWLRQ� RI� VRFLDO�
QHWZRUNV� 6RFLDO� 6FLHQFH� 5HVHDUFK� ������� ����
����

(��'��.RODF]\N��*��&ViUGL��6WDWLVWLFDO�DQDO\VLV�RI�
QHWZRUN�GDWD�ZLWK�5��6SULQJHU�������

*�� &VDUGL�� 7�� 1HSXV]� 7KH� LJUDSK� VRIWZDUH�
SDFNDJH� IRU� FRPSOH[� QHWZRUN� UHVHDUFK��
,QWHU-RXUQDO��&RPSOH[�6\VWHPV�������������

*H�� 5��� (VWHU�� 0��� *DR�� %�� -��� +X�� =���
%KDWWDFKDU\D��%���	�%HQ�0RVKH��%����������-RLQW�
FOXVWHU�DQDO\VLV�RI�DWWULEXWH�GDWD�DQG�UHODWLRQVKLS�
GDWD�� 7KH� FRQQHFWHG� N�FHQWHU� SUREOHP��
DOJRULWKPV� DQG� DSSOLFDWLRQV� $&0� 7UDQVDFWLRQV�
RQ� .QRZOHGJH� 'LVFRYHU\� IURP� 'DWD�
�7.''�� ��������

-��/��0RUHQR��$SSOLFDWLRQ�RI�WKH�JURXS�PHWKRG�WR�
FODVVLILFDWLRQ�� 1DWLRQDO� &RPPLWWHH� RQ� 3ULVRQV�
DQG�3ULVRQ�/DERU��1HZ�<RUN�������

-�� /�� 0RUHQR�� :KR� 6KDOO� 6XUYLYH"�� 1HZ� <RUN��
1�<���%HDFRQ�+RXVH�������

-��7UDYHUV��6��0LOJUDP��6RFLRPHWU\���������������

.��3HDUVRQ��´0DWKHPDWLFDO�FRQWULEXWLRQV�WR�WKH�
WKHRU\�RI�HYROXWLRQ��,,,��5HJUHVVLRQ��KHUHGLW\��
DQG�SDQPL[LDµ��3KLORVRSKLFDO�7UDQVDFWLRQV�RI�
WKH�5R\DO�6RFLHW\�RI�/RQGRQ��6HULHV�$��
FRQWDLQLQJ�SDSHUV�RI�D�PDWKHPDWLFDO�RU�SK\VLFDO�
FKDUDFWHU� �������������������

/�� &�� )UHHPDQ�� ´7KH� %LUWK� RI� 6RFLDO� 1HWZRUN�
$QDO\VLV� ,�� 6RFLRPHWU\µ�� 7KH� 'HYHORSPHQW� RI�
6RFLDO�1HWZRUN�$QDO\VLV��%RRN6XUJH��$�%�'� ���
���������

0��%DVWLDQ��6��+H\PDQQ��0��-DFRP\��´*HSKL��DQ�
RSHQ� VRXUFH� VRIWZDUH� IRU� H[SORULQJ� DQG�
PDQLSXODWLQJ� QHWZRUNVµ�� ,QWHUQDWLRQDO� $$$,�
&RQIHUHQFH�RQ�:HEORJV�DQG�6RFLDO�0HGLD�������

0��(��1HZPDQ��$VVRUWDWLYH�PL[LQJ�LQ�QHWZRUNV��
3K\VLFDO�UHYLHZ�OHWWHUV���������������

0�� (��1HZPDQ�� 7KH� VWUXFWXUH� DQG� IXQFWLRQ� RI�
FRPSOH[�QHWZRUNV��6,$0�UHYLHZ������������������
�����

0�� 1�� $\GÖQ�� 1�� =�� 3HUGDKoÖ�� ´$ø� %LOLPL�
<DNODûÖPÖ� 9H� dHYULPLoL� (WNLOHûLPOL� 6DøOÖN�
3ODWIRUPXQXQ� %LU� gUQHN� 2ODUDN� ùQFHOHQPHVLµ��
,QIRUPD�<|QHWLP�%LOLûLP�6LVWHPOHUL�'HUJLVL��������
�����������

3��6��%HDUPDQ���-��0RRG\��.��6WRYHO��´&KDLQV�RI�
DIIHFWLRQ�� 7KH� VWUXFWXUH� RI� DGROHVFHQW� URPDQWLF�
DQG�VH[XDO�QHWZRUNVµ��$P��-��6RFLRO���������²���
�����

3HHO��/���/DUUHPRUH��'��%���	�&ODXVHW��$����������
7KH�JURXQG�WUXWK�DERXW�PHWDGDWD�DQG�FRPPXQLW\�
GHWHFWLRQ� LQ� QHWZRUNV� 6FLHQFH� $GYDQFHV� ������
H��������

:DQJ�� '��� /L�� -��� ;X� .��� 	� :X�� <�� ��������
6HQWLPHQW� FRPPXQLW\� GHWHFWLRQ�� H[SORULQJ�
VHQWLPHQWV� DQG� UHODWLRQVKLSV� LQ� VRFLDO�
QHWZRUNV� (OHFWURQLF�&RPPHUFH�5HVHDUFK� �������
��������

<DQJ�� -��� 0F$XOH\�� -��� 	� /HVNRYHF�� -�� ��������
&RPPXQLW\� GHWHFWLRQ� LQ� QHWZRUNV� ZLWK� QRGH�
DWWULEXWHV�� ,Q 'DWD�0LQLQJ� �,&'0��� ����� ,(((�
��WK�LQWHUQDWLRQDO�FRQIHUHQFH�RQ �SS��������������
,(((
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(OHNWURQLN� +DUS� ùOH� 7RSODQDQ� 9HULOHULQ� 9HUL� 0DGHQFLOLøL�
<|QWHPOHUL�ùOH�$QDOL]�(GLOPHVL

g=(7
%DUÖû��JHUJLQOLN�GXUXPX��WHU|UOH�P�FDGHOH�YH�VDYDû�V�UHoOHULQGH�KHGHI��ONH\H�YH\D�
VLODKOÖ� NXYYHWOHULQH� NDUûÖ� ELOJL� �VW�QO�ø�� VDøODPDN� YH� G�ûPDQÖQ� NHQGL� �ONHPL]�
�]HULQGH� \DSDFDøÖ� ELOJL� KDUELQL� HWNLVL]� NÖOPDN� LoLQ�� GHYOHWLQ� E�W�Q� NXUXPODUÖ\OD�
X\JXODGÖøÖ�IDDOL\HWOHULQ�WDPDPÖQD�ELOJL�KDUEL�GHQLU��%LOJL�KDUEL�GRøUXOWXVXQGD�NDUDU�
YHULFLOHULQ�EHOLUOHGLøL�KHGHIOHUH�XODûÖOPDVÖQÖ�VDøOD\DFDN�ELOJLOHU�WRSODQÖU��7RSODQDFDN�
ELOJLOHU�oHûLWOL�YDVÖWDODUOD�HOGH�HGLOLU�YH�EX�YDVÖWDODUGDQ�ELUL�GH�(OHNWURQLN�+DUSWLU��
(OHNWURQLN�+DUS��HOHNWURPDQ\HWLN�VSHNWUXPXQ�G�ûPDQ�WDUDIÖQGDQ�NXOODQÖOPDVÖQÖ�
HQJHOOHPHN� YH� GRVW� XQVXUODU� WDUDIÖQGDQ� HWNLOL� NXOODQÖPÖQÖ� VDøODPDN� PDNVDGÖ\OD�
\DSÖODQ� IDDOL\HWOHUGLU�� (OHNWURPDQ\HWLN� VSHNWUXPX� NRQWURO� HWPHN� PDNVDGÖ\OD�
HOHNWURPDQ\HWLN� \D\ÖQODUÖQ� DUDQPDVÖ�� WHVSLWL�� WHûKLVL�� \HULQLQ� EHOLUOHQPHVL� YH�
G�ûPDQÖQ� HOHNWURPDQ\HWLN� VSHNWUXPX� NXOODQÖOPDVÖQÖ� HQJHOOHPHN� PDNVDGÖ\OD�
HOHNWURPDQ\HWLN�HQHUML�X\JXODQPDVÖ�\DSÖODQ�IDDOL\HWOHUGHQ�ED]ÖODUÖGÖU� %X�oDOÖûPDGD�
(OHNWURQLN� +DUS� LOH� HOGH� HGLOHQ� YHULOHULQ�� '%6&$1�� .�0HDQV� YH� 3$0�
DOJRULWPDODUÖ�LOH�N�PHOHPH�DQDOL]LQL�\DSDUDN�KHGHI�XQVXUODUÖQ�\RøXQODûWÖøÖ�E|OJHOHUL�
EHOLUOHPH\H� oDOÖûÖODFDNWÖU� YH�EXQD�X\JXQ�RODUDN� ]DPDQ� VHULVL� DQDOL]� WHNQLNOHUL� LOH�
KHGHI� XQVXUODUÖQ� LOHWLûLP� ]DPDQ� VÖNOÖNODUÖ\OD� SDUDOHO� RODUDN� EXOXQGXNODUÖ�
NRRUGLQDWODU� RUWD\D� oÖNDUÖODFDNWÖU�� 6RQ� RODUDN� GD� LVWDWLVWLNv� DQODPGD� YHULOHU
LQFHOHQHUHN�� VÖN� NXOODQÖODQ� IUHNDQVODU�� J|U�ûPH� VÖNOÖNODUÖ�� J�]HUJkK� KDULWDODUÖ�� \HU�
GHøLûWLUPH�PLNWDUODUÖ�JLEL�|QHP�DU]�HGHQ�ELOJLOHUH�XODûPD\D�oDOÖûÖODFDNWÖU��<DSÖODQ�
EX� DQDOL]OHU� VRQXFXQGD� \DSÖODFDN� RSHUDV\RQHO� IDDOL\HWOHULQ�� NHûLI� YH� J|]HWOHPH�
IDDOL\HWOHULQLQ��VLODKOÖ�YH\D�VLODKVÖ]�LQVDQVÖ]�KDYD�DUDFÖ�YH�WRSoX�ELUOLNOHULQLQ�\DSDFDøÖ�
DWÖû�IDDOL\HWOHULQLQ�SODQODQPDVÖQÖQ�GHVWHNOHQPHVL�DPDoODQPDNWDGÖU�
$QDKWDU�.HOLPHOHU� (OHNWURQLN�+DUS��0HNDQVDO�9HUL�0DGHQFLOLøL��'%6&$1��.�
0HDQV��3$0��=DPDQ�6HULOHUL

$%675$&7
,QIRUPDWLRQ�ZDUIDUH�FRXOG�EH�GHILQHG�DV�WKH�VHW�RI�DFWLYLWLHV�DQG�RSHUDWLRQV�RI�D�
VWDWH�WR�JDLQ�DQ�DGYDQFHG�SRVLWLRQ�LQ�FDVH�RI�LQIRUPDWLRQ�DJDLQVW�D�KRVW�VWDWH�RU�LWV�
PLOLWDU\�IRUFHV�LQ�WLPHV�RI�SHDFH��HVFDODWLRQ��ZDU�ZLWK�WHUURU�RU�VLPSO\�ZDU�DQG�LQ
UHWXUQ�WR�VXSSUHVV�KRVWLOH�DFWLYLWLHV�ZLWK�WKH�VDPH�PRWLYHV��7KH�LQIRUPDWLRQ�WKDW�
LV� QHHG� WR� EH� FROOHFWHG�� LV� SURYLGHG� WKURXJK� GLIIHUHQW�PHWKRGV� DQG� HOHFWURQLF�
ZDUIDUH�VWDQGV�RXW�WR�EH�RQH�RI�WKHVH� (OHFWURQLF�ZDUIDUH�LV�WKH�VHW�RI�DFWLYLWLHV�WR�
XVH�WKH�HOHFWURPDJQHWLF�VSHFWUXP�LQ�IDYRU�RI�WKH�KRVW�DQG�WR�GHQ\�WKH�XVDJH�RI�
WKH�VDPH�ILHOG�LQ�WKH�RSSRQHQWV�IDYRU��6XFK�VHW�RI�DFWLYLWLHV�IHDWXUHV�WKH�VHDUFKLQJ��
ORFDWLQJ� DQG� GLDJQRVLQJ� RI� WKH� HOHFWURPDJQHWLF� VWUHDPV� WR� DFKLHYH� D� GHJUHH� RI�
FRQWURO�RYHU�WKH�PDJQHWLF�VSHFWUXP�WR�HQVXUH�LWV�XVLQJ�E\�WKH�IULHQGO\�IRUFHV�DQG�
WKH�SUDFWLFHV�RI�XVLQJ�HQHUJ\�RYHU�WKH�PDJQHWLF�VSHFWUXP�WR�GHQ\�WKH�XVDJH�RI�WKH�
RSSRQHQW� 7KLV�VWXG\�DLPV�WR�DQDO\]H�WKH�XVDJH�RI�GDWD�VHWV�ZKLFK�DUH�JDWKHUHG�
WKURXJK� HOHFWURQLF� ZDUIDUH� LQ� FDVHV RI� GHWHUPLQLQJ� WKH� UHJLRQV� ZKHUH� WDUJHW�
HOHPHQWV�DUH�FRQFHQWUDWHG�WKURXJK�DSSOLFDWLRQ�RI�'%6&$1��.�0HDQV�DQG�3$0�
DOJRULWKPV��XSRQ�WKH�K\SRWKHVLV�WKDW�WLPH�VHULHV�DQDO\VLV�WHFKQLTXHV�ZLOO�UHYHDO�WKH�
FRRUGLQDWHV� RI� WKH� RSSRQHQW·V� IRUFHV� WR� EH� WDUJHWHG� LQ� SDUDOOHO� ZLWK� WKH�
FRPPXQLFDWLRQ� IUHTXHQF\�� )LQDOO\�� WKURXJK� LQYHVWLJDWLRQ� RI� VWDWLVWLFDO� GDWD�� D�
UHVHDUFK�ZRXOG�EH�PDGH�WU\�WR�UHDFK�WKH�LPSRUWDQW�LQIRUPDWLRQ�VXFK�DV�IUHTXHQWO\�
XVHG�IUHTXHQFLHV��IUHTXHQF\�RI�LQWHUYLHZV��URXWH�PDSV��DQG�GLVSODFHPHQW�DPRXQWV�
7KHVH� DQDO\]HV� DUH� LQWHQGHG� WR� VXSSRUW� WKH� SODQQLQJ� RI� RSHUDWLRQDO� DFWLYLWLHV��
H[SORUDWLRQ� DQG� VXUYHLOODQFH� DFWLYLWLHV�� DUPHG� DQG� XQDUPHG� XQPDQQHG� DHULDO�
DFWLYLWLHV�DQG�VKRRWLQJ�DFWLYLWLHV�WR�EH�FDUULHG�RXW�E\�DUWLOOHU\�XQLWV�
.H\ZRUGV� (OHFWURQLF�:DUIDUH��6SDWLDO�'DWD�0LQLQJ��'%6&$1��.�0HDQV��3$0��
7LPH�6HULHV

g]J�U�$\GÖQ
R]JXU�D\GLQ�#

VWX�EDKFHVHKLU�HGX�WU
%LOJL�7HNQRORMLOHUL�

%DKoHûHKLU�hQLYHUVLWHVL

6HUNDQ�$\YD]
VHUNDQ�D\YD]#
HQJ�EDX�HGX�WU

<D]ÖOÖP�0�KHQGLVOLøL�
%DKoHûHKLU�hQLYHUVLWHVL

0XVWDID�(UHQ�
<ÖOGÖUÖP

PXVWDIDHUHQ�\LOGLULP#
HQJ�EDX�HGX�WU

(OHNWULN�(OHNWURQLN�
0�KHQGLVOLøL�

%DKoHûHKLU�hQLYHUVLWHVL

<�FHO�%DWX�
6DOPDQ

EDWX�VDOPDQ#
HQJ�EDX�HGX�WU

<D]ÖOÖP�0�KHQGLVOLøL�
%DKoHûHKLU�hQLYHUVLWHVL

*HOLû�7DULKL
����������

.DEXO�7DULKL
����������
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+DEHUOHûPH� YH� ELOJL� WHNQRORMLOHUL�� ELOJL\L� WDûÖ\DQ��
LûOH\HQ��\|QHWHQ�YH�DQDOL]�HGHQ�ELU�\DSÖ\D�VDKLSWLU��
%LOJL� LVH�J�Q�P�]GH��ONHOHULQ��]HULQGH�GXUGXøX�
HQ� |QHPOL� KD]LQHGLU�� hONHOHU� NHQGL� oÖNDUODUÖQÖ�
NRUXPDN��]HUH�NRPûX�YH\D�KHGHI��ONH�KDNNÖQGD�
KHU�W�UO��ELOJL\H�XODûPDN�LoLQ�WHNQRORMLQLQ�E�W�Q�
LPNkQODUÖQÖ�NXOODQDUDN�ELOJL�KDUEL�\DSPDNWDGÖU��%X�
KDUS� PHG\D� RUJDQODUÖ�� LVWLKEDUDW� |UJ�WOHUL��
�ONHOHULQ� KDFNHU� JUXSODUÖ�� VRV\DO� PHG\D� JLEL�
DUDoODUOD� \�U�W�OPHNWHGLU�� *�Q�P�]GH� V�UHNOL�
RODUDN�GHYDP�HGHQ�EX�VDYDûÖQ��DVNHUL�OLWHUDW�UGHNL�
DGÖ� LVH� ELOJL� KDUHNkWÖGÖU�� %LOJL� KDUHNkWÖ� LOH� KHGHI�
�ONHQLQ�NRPXWD�NRQWURO��LVWLKEDUDW��HUNHQ�LKEDU�YH�
LND]� VLVWHPOHUL�� PXKDEHUH� VLVWHPOHULQGHQ� HOGH�
HGLOHFHN�ELOJLOHUOH�VDYDû�DODQÖQGD�VWUDWHMLN�YH�WDNWLN�
�VW�QO�N�VDøODQPDNWDGÖU��%LOJL�KDUHNDWÖ�HOHNWURQLN�
KDUS�� ELOJLVD\DU� DøÖ� RSHUDV\RQODUÖ�� SVLNRORMLN�
RSHUDV\RQODU�� DVNHUL� DOGDWPD� YH� RSHUDV\RQ�
J�YHQOLøL�RODUDN�EHû�WHPHO�XQVXUGDQ�ROXûXU�>�@��

(OHNWURQLN� KDUS�� ELOJL� KDUHNkWÖQGD� ELOJLQLQ�
WRSODQPDVÖQD� YH� NRUXQPDVÖQD� \|QHOLN� HQ� HWNLQ�
YDVÖWDODUGDQ� ELULGLU� >�@�� $VNHUL� RSHUDV\RQODU�
VÖUDVÖQGD�� KHP� GRVW� KHP� GH� G�ûPDQ� XQVXUODUÖQ�
KDUHNHW� WDU]ODUÖQÖ� NRQWURO� HWPHN� PDNVDGÖ\OD�
ELOLQoOL�NDUDUODU�YHULOHELOPHVL�LoLQ�ELOJLOHULQ�J�QFHO�
ROPDVÖ� JHUHNLU�� 'HøLûHQ� GXUXPODUÖQ� DQÖQGD�
LOHWLOPHVL�ELOJL�DNÖûÖ�LoLQ�KD\DWL�|QHPH�KDL]GLU��%LOJL�
DNÖûÖ� LVH� HOHNWURPDQ\HWLN� VSHNWXUXPX� �(0��
NXOODQDQ� HOHNWURQLN� VLVWHPOHU� WDUDIÖQGDQ�
VDøODQPDNWDGÖU� >�@�� (OHNWURQLN� KDUS� LOH� (0�
VSHNWXUXPX�NXOODQDQ�KHGHI��ONH\H�DLW�KDEHUOHûPH�
VLVWHPOHULQGHQ� HOGH� HGLOHFHN� ELOJLOHUOH� KDUHNkWÖQ�
\|Q�� GHøLûWLULOHELOLU� YH\D� GRVW� XQVXUODUÖQ�
NRUXQPDVÖ� VDøODQDELOLU�� (OGH� HGLOHQ� ELOJLOHULQ�
HOHNWURQLN� RUWDPGD� GRøUX� ELU� ûHNLOGH�
GHSRODQPDVÖ�� LûOHQPHVL�� DQDOL]� HGLOPHVL�� DQODPOÖ�
ELOJLOHU� HOGH� HGLOPHVL� YH� J�YHQLOLU� ELU� ûHNLOGH�
LOHWLOPHVL� ELOJLQLQ� NXOODQÖOPDVÖ� DoÖVÖQGDQ� oRN�
|QHPOLGLU�

*HOHQHNVHO� \|QWHPOHUOH� YHUL� �]HULQGH� \DSÖODFDN�
DQDOL]OHU� VRQXFXQGD� NHûIHGLOHELOHFHN� ELOJL� VD\ÖVÖ�
VÖQÖUOÖGÖU��9HUL�PDGHQFLOLøL�\|QWHPOHUL�NXOODQÖODUDN�
WRSODQDQ�YHUL��]HULQGH�ELUoRN�NHûIHGLOPHPLû�\HQL�
ELOJLOHU� RUWD\D� oÖNDUÖOÖU�� 9HUL� PDGHQFLOLøL�
LVWDWLVWLNVHO� YH�PDWHPDWLNVHO� WHNQLNOHU� \DUGÖPÖ\OD�
|U�QW��WDQÖPD�WHNQRORMLOHUL�NXOODQÖODUDN�GHSRODPD�
RUWDPODUÖQGD� VDNODQPÖû� EXOXQDQ� YHULOHULQ�
HOHQPHVL� LOH� DQODPOÖ� \HQL� NRUHODV\RQ�� |U�QW�� YH�
HøLOLPOHULQ�NHûIHGLOPHVLGLU�>�@�

(OHNWURQLN� KDUS� LOH� KHGHI� XQVXUODUÖQ� NRRUGLQDW�
ELOJLOHULQL� LoHUHQ� PHNDQVDO� YHULOHU� HOGH� HGLOLU��
0HNDQVDO� YHULOHULQ� LûOHQGLøL� YHUL� PDGHQFLOLøL�
\|QWHPLQH� PHNDQVDO� YHUL� PDGHQFLOLøL� �6SDWLDO�
'DWD� 0LQLQJ�� GHQLU�� 0HNDQVDO� YHUL� PDGHQFLOLøL��
E�\�N� X]D\VDO� YHUL� N�PHOHULQGH� YDU� RODELOHFHN�
NDUDNWHULVWLNOHULQ� YH� PRGHOOHULQ� LOJLQo�
EHQ]HUOLNOHULQLQ� NHûIHGLOPHVLGLU�� 0HNDQVDO�
YHULOHUGHQ�DQODPOÖ�VRQXoODU�HOGH�HGHELOPHN�LoLQ�ELU�
oRN� IDUNOÖ� DOJRULWPD� JHOLûWLULOPLûWLU�� .�PHOHPH�
DOJRULWPDODUÖ��PHNDQVDO�YHUL�WDEDQODUÖ�LoLQ�|QHPOL�
YHUL� PDGHQFLOLøL� \|QWHPOHULQGHQ� ELULGLU�� 6RQ�
]DPDQODUGD�N�PHOHPH� \|QWHPOHUL�PHNDQVDO� YHUL�
PDGHQFLOLøL�DODQÖQGD�DUDûWÖUPD�oDOÖûPDODUÖ�LoLQ�HQ�
SRS�OHU� \|QWHP� KDOLQH� JHOPLûWLU� >�@�� 0HNDQVDO�
N�PHOHPH�� PHNDQVDO� QHVQHOHUL�� D\QÖ� JUXSWDNL�
QHVQHOHULQ� ELUELULQH� EHQ]HGLøL� YH� IDUNOÖ�
JUXSODUGDNL� QHVQHOHULQ� ELUELULQGHQ� IDUNOÖ� ROGXøX�
ûHNLOGH� JUXSODU��0HNDQVDO� N�PHOHPH� \|QWHPOHUL�
VÖQÖIODQGÖUPD�� E|O�POHPH�� KL\HUDUûLN�� \RøXQOXN�
WDEDQOÖ�� JULG� WDEDQOÖ� YH� PRGHO� WDEDQOÖ� \|QWHP�
ROPDN��]HUH�EHû�NDWHJRUL\H�D\UÖOÖUODU�>�@��

.DR� YH� GLø�� >�@� KDVWDQH� GÖûÖQGDNL�
JHUoHNOHûHELOHFHN� NDOS� NUL]L� GXUXPODUÖ� LoLQ�
\DSWÖNODUÖ� oDOÖûPDGD�PHNDQVDO�YHULOHUOH�KDVWDODUÖQ�
KD\DWODUÖQÖ�NXUWDUPDN�LoLQ�GRøUX�\HUOHUH�GRøUX�LON�
\DUGÖP� ND\QDNODUÖQÖQ� WHVLV� HGLOHELOHFHøLQGHQ�
EDKVHWPLûOHUGLU�� )HROL� YH� GLø�>�@� LVH� %DWÖ�
$YUXSD·QÖQ� HQ� NXUDN� E|OJHVLQGH� oRøUDIL� YHULOHU�
NXOODQDUDN�WRSUDN��ELWNL�|UW�V��YH�LNOLP��]HULQGH�
DQDOL]OHU� \DSDUDN� PHNDQVDO� YHUL� PDGHQFLOLøL�
oDOÖûPDODUÖ�\�U�WP�ûOHUGLU��

%X�oDOÖûPDGD�HOHNWURQLN�KDUS�LOH�HOGH�HGLOHQ�YHULOHU�
�]HULQGH� \RøXQOXN� WDEDQOÖ� N�PHOHPH�
DOJRULWPDODUÖQGDQ� '%6&$1� �'HQVLW\� %DVHG�
6SDWLDO� &OXVWHULQJ� RI� $SSOLFDWLRQV� ZLWK� 1RLVH���
E|O�POHPHOL� N�PHOHPH� DOJRULWPDODUÖQGDQ� .�
0HDQV� YH� 3$0� �3DUWLWLRQLQJ�$URXQG�0HGRLGV��
\|QWHPOHUL\OH� � NDUûÖODûWÖUPDOÖ� RODUDN� N�PHOHPH�
DQDOL]L� \DSÖOPÖûWÖU�� $\UÖFD� ]DPDQ� YHULOHUL�
NXOODQÖODUDN�]DPDQ�VHULVL�DQDOL]L�YH�IUHNDQV��oDøUÖ�
DGÖ�YHULOHUL\OH�LOJLOL�RODUDN�LVWDWLVWLNL�DQDOL]OHUOH�YHUL�
LoLQGH�EXOXQDQ�JL]OL�|U�QW�OHU�RUWD\D�oÖNDUÖOPÖûWÖU��

<DSÖODQ� N�PHOHPH� DQDOL]OHUL� VRQXFXQGD� KHGHI�
XQVXUODU� KDNNÖQGD� GDKD� GHWD\OÖ� ELOJLOHU� HOGH�
HGLOHUHN� DVNHUL� ELUOLNOHU� WDUDIÖQGDQ� G�]HQOHQHFHN�
HOHNWURQLN� GLQOHPH� YH� NDUÖûWÖUPD� IDDOL\HWOHUL��
RSHUDV\RQHO� IDDOL\HWOHU�� NHûLI� YH� J|]HWOHPH�
IDDOL\HWOHUL��VLODKOÖ�YH\D�VLODKVÖ]�LQVDQVÖ]�KDYD�DUDFÖ�
IDDOL\HWOHUL� YH� WRSoX� ELUOLNOHULQLQ� \DSDFDøÖ� DWÖû�
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IDDOL\HWOHULQLQ� SODQODQPDVÖQÖQ� GHVWHNOHQPHVL�
DPDoODQPDNWDGÖU�

�� <g17(0

%X�oDOÖûPDGD�HOHNWURQLN�KDUS�YHULOHUL�LoHULVLQGHNL�
NRRUGLQDW� ELOJLOHUL� �]HULQGH� HQ� \D\JÖQ� NXOODQÖODQ�
N�PHOHPH� DOJRULWPDODUÖ� X\JXODQPÖûWÖU�� (OGH�
HGLOHQ� N�PHOHU� VD\HVLQGH� KHGHI� XQVXUODUÖQ�
RSHUDV\RQ� VDKDVÖQGD� \RøXQODûWÖøÖ� E|OJHOHU� WHVSLW�
HGLOPH\H�oDOÖûÖODUDN�RSHUDV\RQD�NDWÖODQ�XQVXUODUÖQ�
GDKD� N�o�N� DODQODUGD� DUDPD�� WDUDPD�� NHûLI� YH�
J|]HWOHPH� IDDOL\HWOHULQL� JHUoHNOHûWLUPHVL�
DPDoODQPDNWDGÖU�� %X� PDNVDWOD� DOJRULWPDODUÖQ�
\�NVHN� \RøXQOXNOX� N�o�N� ER\XWOX� N�PHOHU�
EXOPDVÖ�EHNOHQPHNWHGLU�

(OHNWURQLN� KDUS� YHULOHUL� LVWLKEDUDW� ELOJLVL�
LoHUGLøLQGHQ�NXOODQÖODQ�YHUL�VHWL�HOHNWURQLN�KDUS�LOH�
HOGH� HGLOHQ�YHULOHUH�EHQ]HU�YHULOHU�RODFDN� ûHNLOGH�
ROXûWXUXOPXûWXU�� (OHNWURQLN� KDUS� VLVWHPOHUL�
WDUDIÖQGDQ�WRSODQDQ�YHULOHU�HOHNWURQLN�KDUS�VLVWHP�
\D]ÖOÖPÖ� WDUDIÖQGDQ� WDEOR� �·GH� |UQHøL� J|VWHULOHQ�
WDEORGD� VDNODQÖU�� )UHNDQV�� KHGHI� XQVXUODUÖQ�
ELUELUL\OH�LOHWLûLP�NXUGXNODUÖ�IUHNDQVWÖU��dDøUÖ�DGÖ��
\HUL� WHVSLW� HGLOHQ� KHGHI� XQVXUXQ� LOHWLûLP� LoLQ�
NXOODQGÖøÖ� LVPLGLU�� 7DULK� YH� VDDW� ELOJLVL�� KHGHI�
XQVXUXQ� \HULQLQ� EHOLUOHQGLøL� ]DPDQ� ELOJLVLGLU��
6LVWHP�NRRUGLQDWÖ�� \HU� WHVSLWLQL� \DSDQ� HOHNWURQLN�
KDUS� VLVWHPLQLQ� NRQXPXGXU�� +HGHI� NRRUGLQDWÖ��
HOHNWURQLN� KDUS� VLVWHPOHUL� WDUDIÖQGDQ� \HULQLQ�
EHOLUOHQHQ�KHGHI�XQVXUXQ�NRQXPXGXU��

7DEOR��� (OHNWURQLN�KDUS�YHULVL

6��1X )UHNDQV dDøUÖ�$GÖ 7DULK 6DDW
6LVWHP�

.RRUGLQDWÖ

+HGHI�

.RRUGLQDWÖ

� ������ úDKLQ ���������� ��������
��������.

��������'

��������.

��������'

� ������� 'RøDQ ���������� ��������
��������.

��������'

��������.

��������'

� ������� .DUWDO ���������� ��������
��������.

��������'

��������.

��������'

9HUL�VHWL�LoHULVLQGHNL�WRSODQPÖû�NRRUGLQDW�ELOJLOHUL�
GHUHFH�� GDNLND� YH� VDQL\H� ELOJLOHULQGHQ�
ROXûPDNWDGÖU�� %X� GHøHUOHU� QRPLQDO� GHøHUOHU�
ROGXøXQGDQ� N�PHOHPH� DOJRULWPDODUÖQÖQ�
NXOODQÖPÖQD� KD]ÖU� KDOH� JHWLULOPHVL� YH� LVWDWLVWLNVHO�
DQODPGD�KDULWD��]HULQGH� J|VWHULOPHVL�PDNVDGÖ\OD�
Q�PHULN� ELU� GHøHU� RODQ� GHVLPDO� NRRUGLQDW�
VLVWHPLQH� oHYULOPLûWLU�� .RRUGLQDW� G|Q�û�P�� YH�
YHUL�VHWLQLQ�FVY�IRUPDWÖQD�G|Q�ûW�U�OP�û�|UQHøL�
ûHNLO��·GH�J|VWHULOPLûWLU�

úHNLO��� &VY�IRUPDWÖQD�G|Q�ûW�U�OP�û�YHUL
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+HGHI� XQVXUODUÖQ� \RøXQODûWÖøÖ� E|OJHOHUL� EXOPDN�
PDNVDGÖ\OD� \RøXQOXN� WDEDQOÖ� N�PHOHPH�
DOJRULWPDODUGDQ� '6&$1� DOJRULWPDVÖ� VHoLOPLûWLU��
'%6&$1� DOJRULWPDVÖQGD� \RøXQOXN�� QRNWD�
HWUDIÖQGD� EHOLUOL� ELU� \DUÖoDS� LoLQGH� ELU� E|OJHGHNL�
QRNWD�VD\ÖVÖQÖ�VD\DUDN�HOGH�HGLOHQ�QRNWD�FLQVLQGHQ�
|Oo�O�U�� 1HVQHOHULQ� NRPûXODUÖ� LOH� RODQ�
PHVDIHOHULQL� KHVDSOD\DUDN� EHOLUOL� ELU� E|OJHGH�
|QFHGHQ� EHOLUOHQPLû� HûLN� GHøHUGHQ� GDKD� ID]OD�
QHVQH�EXOXQDQ�DODQODUÖ�JUXSODQGÖUDUDN�N�PHOHPH�
LûOHPLQL� JHUoHNOHûWLULU� >�@�� '%6&$1� DOJRULWPDVÖ�
LoLQ� 5VWXGLR� \D]ÖOÖPÖQÖQ� GEVFDQ� >�@�
N�W�SKDQHVLQGHQ�ID\GDODQÖOPÖûWÖU�

'%6&$1� DOJRULWPDVÖ� LOH� NDUûÖODûWÖUPDN� �]HUH�
E|O�POHPHOL� N�PHOHPH� DOJRULWPDODUÖQGDQ� .�
PHDQV� DOJRULWPDVÖ� V�UHNOL� RODUDN� N�PHOHULQ�
\HQLOHQGLøL� YH� HQ� X\JXQ� o|]�PH� XODûDQD� NDGDU�
GHYDP� HGHQ� G|QJ�VHO� ELU� DOJRULWPDGÖU� >��@��
%HOLUOHQHQ� VD\ÖGDNL� N�PH� PHUNH]OHULQH� J|UH�
QHVQHOHU� N�PHOHQHUHN� RUWDODPD� GHøHUOHU� DOÖQÖU��
2UWDODPD� GHøHUOHUH� J|UH� N�PHOHPH� \HQLOHQHUHN�
RUWDODPD� GHøHUOHU� WHNUDU� KHVDSODQÖU�� .�PH�
HOHPDQODUÖQGD� KHUKDQJL� ELU� GHøLûLNOLN� ROPD\DQD�
NDGDU�EX�V�UHo�GHYDP�HGHU��

.�PHDQV� DOJRULWPDVÖ� JLEL� E|O�POHPHOL�
\|QWHPOHUGHQ� RODQ� 3$0� DOJRULWPDVÖ� N�PHOHPH�
LûOHPLQH� N� DGHW� WHPVLOFLQLQ� YHULWDEDQÖQGDQ�
UDVWJHOH� VHoLOPHVL� LOH� EDûODU�� 'DKD� VRQUD� KHU�
DGÖPGD� VHoLOPLû� ELU� WHPVLOFL� LOH� VHoLOPHPLû� ELU�
QRNWDQÖQ� \HU� GHøLûWLUPHVLQLQ� N�PHQLQ� NDOLWHVL�
�]HULQGH� \DUDWDFDøÖ� L\LOHûWLUPH� KHVDSODQDUDN�
WHPVLOFLOHULQ� GHøLûWLULOLS� GHøLûWLULOPH\HFHøLQH�
DOJRULWPD� WDUDIÖQGDQ� NDUDU� YHULOLU�� 1LKDL�
N�PHOHQPH� VRQXoODQDQD� NDGDU� LûOHP� EX� ûHNLOGH�
GHYDP�HGHU�>��@��.�PHDQV�YH�3$0�DOJRULWPDODUÖ�
LoLQ� 5VWXGLR� \D]ÖOÖPÖQÖQ� FOXVWHU� N�W�SKDQHVL�
NXOODQÖOPÖûWÖU�>��@��

+HGHI� XQVXUODUÖ� ]DPDQ� LoHULVLQGH� \DSWÖNODUÖ�
IDDOL\HWOHUL�EHOLUOHPHN�PDNVDGÖ\OD�YHULOHU��]HULQGH�
X\JXODQDQ� ]DPDQ� VHULVL� DQDOL]L�� JHQHOOLNOH� EHOLUOL�
DUDOÖNODUOD� WRSODQDQ� LVWDWLVWLN� N�PHVLGLU� >��@��
=DPDQ� VHULVL� DQDOL]L� \DSÖOÖUNHQ� YHULOHULQ� ]DPDQD�
EDøOÖ� GHøLûLPOHUL� LQFHOHQLU� >��@�� =DPDQ� VHULVL�
DQDOL]OHUL� 5VWXGLR� \D]ÖOÖPÖQÖQ� WLPH� VHULHV� >��@��
LVWDWLVWLNL� DQDOL]OHU�5VWXGLR� \D]ÖOÖPÖQÖQ� VTOGI� >��@�
YH� KDULWD� �]HULQGH� J|VWHULPOHU� JJPDS� >��@�
N�W�SKDQHVL�NXOODQÖODUDN�JHUoHNOHûWLULOPLûWLU�

9HUL� VHWL� LoHULVLQGH� EXOXQDQ� KHGHI� XQVXUODUD� DLW�
NRRUGLQDW�ELOJLOHUL� NÖUPÖ]Ö�QRNWDODUOD� JJPDS� >��@�

N�W�SKDQHVL� NXOODQÖODUDN� ûHNLO��·GHNL� KDULWD�
�]HULQGH�J|VWHULOPLûWLU��

úHNLO��� +HGHI�XQVXUODUÖQ�KDULWD��]HULQGH�
J|VWHULPL

�� %8/*8/$5
���� '%6&$1

+HGHI� XQVXUODUÖQ� \RøXQODûWÖøÖ� E|OJHOHUL� WHVSLW�
HWPHN� PDNVDGÖ\OD� NXOODQÖOPÖû� RODQ� '%6&$1�
DOJRULWPDVÖ� YHUL\L� N�PHOHUH� D\ÖUPDN� LoLQ� HSV� YH�
PLQ3WV� GHøHUOHULQH� LKWL\Do� GX\PDNWDGÖU��
'HøHUOHULQ� EHOLUOHQPHVL� LoLQ� .�HQ� \DNÖQ� NRPûX�
PHVDIHOHULQL�EXODQ�5VWXGLR�\D]ÖOÖQÖQ�N11GLVWSORW�
>�@�IRQNVL\RQX�NXOODQDUDN�N�PH�HOHPDQ�VD\ÖVÖ�������
�����YH����]HULQGHQ�|Oo�POHU�\DSÖOPÖûWÖU�

úHNLO��� .�PH�HOHPDQ�VD\ÖVÖ��

úHNLO��� .�PH�HOHPDQ�VD\ÖVÖ��
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úHNLO��� .�PH�HOHPDQ�VD\ÖVÖ��

úHNLO��� .�PH�HOHPDQ�VD\ÖVÖ��

úHNLO��� .�PH�HOHPDQ�VD\ÖVÖ��

<DSÖODQ�|Oo�P�QHWLFHVLQGH�ûHNLO������������YH��·GH�
J|U�OG�ø���]HUH�HSV�GHøHUL������LOH������GHøHUOHUL�
DUDVÖQGD�EHOLUOHQPLûWLU��.�PH�HOHPDQ�VD\ÖVÖ��·GHQ�
VRQUD� LVH� QRNWDODU� DUDVÖQGDNL� PHVDIHOHUGH�
GHøLûLNOLN� J|]OHPOHQPHGLøL� LoLQ�PLQ3WV� GHøHUL� ��
RODUDN�WHVSLW�HGLOPLûWLU��%HOLUOHQHQ�GHøHUOHUH�J|UH�
'%6&$1�DOJRULWPDVÖ�LOH�HOGH�HGLOHQ�N�PH�VD\ÖODUÖ�
YH�J�U�OW��PLNWDUODUÖ�WDEOR���·GH�J|VWHULOPLûWLU�

7DEOR� ���D�� YH� �E�·GHNL� GHøHUOHUH� J|UH� \�NVHN�
\RøXQOXNOX�N�o�N�N�PHOHU�HOGH�HWPHN�LoLQ�N�PH�
VD\ÖODUÖ� YH� J�U�OW��PLNWDUODUÖ� oRN� ID]ODGÖU��7DEOR�
���G�� YH� �H�·GH� LVH� ROXûDQ� N�PHOHU� \�NVHN�
\RøXQOXNOX�E�\�N�N�PHOHU�ROPDVÖ�DQDOL]�\DSPDN�
LoLQ� \HWHUVL]GLU��7DEOR� ���F�·GH� HOGH� HGLOHQ� N�PH�
VD\ÖODUÖ� YH� J�U�OW�� PLNWDUODUÖ� \�NVHN� \RøXQOXNOX�
N�o�N� N�PHOHU� ROPDVÖ� QHGHQL\OH� DQODPOÖ� ELOJLOHU�
RUWD\D� oÖNDUPDN� LoLQ� X\JXQ� ROGXøX�
GHøHUOHQGLULOPLûWLU��7DEOR����F�·GHNL�GHøHUOHUH�J|UH�
ROXûDQ�N�PHOHU� N�PH�HOHPDQ�VD\ÖODUÖ�YH�J�U�OW��
PLNWDUODUÖ�WDEOR���·GH�J|VWHULOPLûWLU�

7DEOR��� '%6&$1�DOJRULWPDVÖ�X\JXODQPÖû�
YHULQLQ�N�PH YH�J�U�OW��PLNWDUODUÖ

(SV 0LQ3WV
.�PH
6D\ÖVÖ

*��
U�OW� (SV 0LQ3WV

.�PH
6D\ÖVÖ

*��
U�OW�

���� � �� �� ���� � �� ��

���� � �� �� ���� � �� ��

���� � �� �� ���� � �� ��

���� � �� ��� ���� � �� ��

�D� �E�

(SV 0LQ3WV .�PH
6D\ÖVÖ

*��
U�OW�

(SV 0LQ3WV .�PH
6D\ÖVÖ

*��
U�OW�

���� � �� � ���� � � �

���� � �� � ���� � � �

���� � � �� ���� � � �

���� � � �� ���� � � �

�F�� �G�

(SV 0LQ3WV .�PH
6D\ÖVÖ

*��
U�OW�

���� � � �

���� � � �

���� � � �

���� � � �

�H��

7DEOR��� (SV������YH�PLQ3WV�GHøHUOHULQH�J|UH�
ROXûDQ�N�PHOHQPHOHU

*�U�OW�
0LNWDUÖ

(SV� ������0LQ3WV� ���	��

.�PH�
$GÖ � � � � � � � � � � ��

.�PH�
(OHPDQ�
6D\ÖVÖ

� �� ��� �� �� �� �� �� � � �

7DEOR��·GH�J|U�OG�ø���]HUH�HSV������YH�PLQ3WV���
LOH� �� GHøHUOHUL� LoLQ� N�PHOHQPH� VD\ÖODUÖQÖQ� D\QÖ�
ROGXøX� J|]OHPOHQPLûWLU�� �� QXPDUDOÖ� N�PHQLQ�
\RøXQOXøXQX� YH� ER\XWXQXQ� ID]OD� YH� ��� ��� ���
QXPDUDOÖ� N�PHOHULQ� \RøXQOXøXQX� YH� ER\XWXQXQ�
G�û�N� ROGXøX� J|U�OP�ûW�U�� PLQ3WV� GHøHULQLQ�
DUWPDVÖ\OD� ELUOLNWH� G�û�N� \RøXQOXNOX� N�PHOHULQ�
J�U�OW��N�PHVLQH�JHoWLøL�J|]OHPOHQPLûWLU�

(OGH� HGLOHQ� N�PHOHU�� HOHPDQ� VD\ÖODUÖ� YH� J�U�OW��
PLNWDUODUÖQD�J|UH�HQ�X\JXQ�HSV�GHøHULQLQ������YH�
PLQ3WV�GHøHUOHULQLQ���ROGXøX�EHOLUOHQPLûWLU��(OGH�
HGLOHQ�N�PHOHQPHOHU�ûHNLO���·GHNL�KDULWD��]HULQGH�
J|VWHULOPLûWLU�

úHNLO��·GH�KDULWDQÖQ�J�QH\�EDWÖVÖQGD�\HûLO� UHQNWH��
NX]H\� E|OJHVLQGH� DoÖN� NÖUPÖ]Ö� YH� NÖUPÖ]Ö� UHQNWH�
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G�û�N� \RøXQOXNOX� N�PHOHU� ROXûPXûWXU�� %X�
N�PHOHU� VÖUDVÖ\OD� WDEOR��·GH� J|VWHULOHQ�����YH���
QXPDUDOÖ�N�PHOHUGLU��0DYL�UHQNOL�N�PH�WDEOR��·GH�
J|VWHULOHQ� �� QXPDUDOÖ� N�PHGLU�� +DULWDQÖQ� RUWD�
NÖVPÖQGD�ROXûDQ�PRU�UHQNOL�N�PH�LVH�WDEOR��·GHNL�
��QXPDUDOÖ�N�PHGLU��6L\DK�UHQNOL�QRNWDODU�J�U�OW��
RODUDN�WDQÖPODQPÖûWÖU�

úHNLO��� (SV������YH�PLQ3WV���GHøHUOHUL\OH�ROXûDQ�
N�PHOHQPHOHULQ�KDULWD��]HULQGH�J|VWHULPL

���� .�0HDQV

'6&$1� DOJRULWPDVÖ� LOH� NDUûÖODûWÖUPDN� LoLQ�
NXOODQGÖøÖPÖ]� E|O�POHPHOL� N�PHOHPH�
DOJRULWPDODUÖQGDQ� .�0HDQV� DOJRULWPDVÖ��
J|]OHPOHU� DUDVÖQGDNL� PHVDIH\L� HQ� D]D� LQGLUHFHN�
ûHNLOGH��\HOHUL�N�PHOHUGHQ�ELULQH�DWDU�YH�N�PHQLQ�
RUWDODPDVÖQÖ�DOÖU��.�0HDQV�DOJRULWPDVÖQGD��N�PH�
VD\ÖVÖQÖ�EHOLUWPHPL]�JHUHNLU��%XQX��EHOLUOHPHN�LoLQ�
HOGH� HGLOPHN� LVWHQHQ� N�PH� VD\ÖVÖ� LOH� N�PHOHU�
LoLQGHNL�KDWD�NDUHOHUL� WRSODPODUÖQÖQ�KHU�\HQLOHPH�
LoLQ� KHVDSODQPDVÖ� N�PH� VD\ÖVÖQÖ� EHOLUOHPH
\|QWHPOHULQGHQ�ELULGLU�

úHNLO��� .�PH�VD\ÖODUÖQD�J|UH�N�PH�LoL�KDWD�
NDUHOHUL�WRSODPODUÖ

úHNLO� �·GD� N�PH� VD\ÖODUÖQD� J|UH� KDWD� NDUHOHUL�
WRSODPODUÖQÖQ� JUDILøL� J|VWHULOPLûWLU�� *UDILNWH�
J|U�OG�ø�� �]HUH� HQ� G�û�N� KDWD� RUDQÖ� ��� N�PH�
VD\ÖVÖ�LoLQ�HOGH�HGLOPLûWLU� (OERZ�NÖUÖOÖPÖQÖQ�NHVNLQ�
RODUDN� EDûODGÖøÖ� �� N�PH� VD\ÖVÖQGDQ� �� N�PH�
VD\ÖVÖQD� NDGDU� \DSÖODQ� |Oo�POHUGH� YHUL� VHWLQLQ�
LoHULVLQGH�N�PHOHQHPH\HQ�HOHPDQ�VD\ÖVÖQÖQ�ID]OD�
ROPDVÖ� QHGHQL\OH� ��� N�PH� VD\ÖVÖ� N�PHOHPH� LoLQ�
X\JXQ� J|U�OP�ûW�U�� ��� N�PH� VD\ÖVÖ� �]HULQGHNL�
GHøHUOHUGH� LVH� N�PHOHQPH\HQ� YHUL� PLNWDUÖQGD�
VRQXFD�HWNL�HGHFHN�NDGDU�ELU�GHøLûLNOLN�ROPDPÖûWÖU�

7DEOR��� .�0HDQV�DOJRULWPDVÖ�LOH�ROXûDQ�N�PHOHU�
YH�N�PH�VD\ÖODUÖ

.�PH�6D\ÖVÖ� ���

.�PH�$GÖ � � � � � � � � � ��

.�PH�
(OHPDQ�
6D\ÖVÖ

�� �� �� �� �� �� �� �� �� ��

.�PH� VD\ÖVÖ� ��� LOH� N�PHOHQPHOHU�
JHUoHNOHûWLULOGLNWHQ� VRQUD� YHULQLQ� ������ VLQLQ�
N�PHOHQGLøL� WHVSLW� HGLOPLûWLU�� 7DEOR� �·GH�
J|U�OG�ø�� JLEL� �� QXPDUDOÖ� N�PH� HQ� G�û�N�
\RøXQOXNOX� YH� �� QXPDUDOÖ� N�PH� HQ� \�NVHN�
\RøXQOXNOX�N�PH�RODUDN�EHOLUOHQPLûWLU�

úHNLO���� .�0HDQV�DOJRULWPDVÖQÖQ�VRQXoODUÖQÖQ�
KDULWD��]HULQGH�J|VWHULPL

(OGH�HGLOHQ�N�PHOHQPHOHU�úHNLO���·GD�J|VWHULOPLû�
RODQ� KDULWD� �]HULQH� \HUOHûWLULOPLûWLU�� (Q� \�NVHN�
\RøXQOXNOX� RODQ� �� QXPDUDOÖ� N�PH� KDULWDQÖQ�
EDWÖVÖQGD�EXOXQDQ�DoÖN�NÖUPÖ]Ö�UHQNOL�N�PHGLU��(Q�
G�û�N� \RøXQOXNOX� RODQ� �� QXPDUDOÖ� N�PH� LVH�
KDULWDQÖQ�J�QH\LQGH�EXOXQDQ�\HûLO�UHQNOL�N�PHGLU��
(OGH� HGLOH� N�PHOHQPHOHULQ� '%6&$1�
DOJRULWPDVÖQD� QLVSHWHQ� \�NVHN� \RøXQOXNOX� GDKD�
N�o�N�ER\XWOX�ROGXøX�J|]OHPOHQPLûWLU�
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���� 3$0

.�0HDQV�DOJRULWPDVÖ�LOH�NDUûÖODûWÖUPD�\DSPDN�LoLQ�
NXOODQGÖøÖPÖ]� 3$0� DOJRULWPDVÖ�� KDWD� NDUHOHUL�
WRSODPODUÖ� VRQXFXQGD� HOGH� HWWLøLPL]� ��� N�PH�
VD\ÖVÖ�ED]�DOÖQDUDN�YHUL�VHWLQH�X\JXODQPÖûWÖU��3$0�
DOJRULWPDVÖQÖQ� ROXûWXUGXøX� N�PHOHQPHOHU�
VRQXFXQGD� HOGH� HGLOHQ� N�PHOHU� YH� VD\ÖODUÖ� WDEOR�
��·GH� J|VWHULOPLûWLU��7DEOR��·GH� J|U�OG�ø��JLEL� ��
QXPDUDOÖ� N�PH� HQ� G�û�N� \RøXQOXNOX� YH� ��
QXPDUDOÖ�N�PH�HQ�\�NVHN�\RøXQOXNOX�N�PH�RODUDN�
EHOLUOHQPLûWLU�� 9HULOHULQ� �����·VL� N�PHOHUH�
DWDQPÖûWÖU�

7DEOR��� 3$0�DOJRULWPDVÖ� LOH�ROXûDQ�N�PHOHU�YH�
HOHPDQ�VD\ÖODUÖ

.�PH�6D\ÖVÖ� ���

.�PH�
$GÖ

� � � � � � � � � ��

.�PH�
(OHPDQ�
6D\ÖVÖ

�� �� �� �� �� �� �� �� �� ��

2OXûWXUXODQ� N�PHOHU� ûHNLO� ��·GH� EXOXQDQ� KDULWD�
�]HULQH�J|VWHULOPLûWLU��(Q�\�NVHN�\RøXQOXNOX�RODQ�
�� QXPDUDOÖ� N�PH� KDULWDQÖQ� NX]H\LQGH� EXOXQDQ�
NÖUPÖ]Ö�UHQNOL�N�PHGLU��(Q�G�û�N�\RøXQOXNOX�RODQ�
�� QXPDUDOÖ� N�PH� LVH� KDULWDQÖQ� J�QH\GRøXVXQGD�
EXOXQDQ�DoÖN�NÖUPÖ]Ö�UHQNOL�N�PHGLU��%|O�POHPHOL�
\|QWHPOHUGHQ� RODQ� 3$0� DOJRULWPDVÖ� '%6&$1�
DOJRULWPDVÖQD�J|UH�\�NVHN�\RøXQOXNOX�GDKD�N�o�N�
ER\XWOX�ROGXøX�J|U�OPHNWHGLU�

úHNLO���� 3$0�DOJRULWPDVÖQÖQ�VRQXoODUÖQÖQ�KDULWD�
�]HULQGH�J|VWHULPL

���� 9HUL�7WHNUDUODUÖQÖQ�.DOGÖUÖOPDVÖQGDQ�
6RQUDNL�.�PHOHPHOHU

(OHNWURQLN� KDUS� YHULOHULQGH� KHGHI� XQVXUODU� D\QÖ�
NRRUGLQDWWD�IDUNOÖ�]DPDQODUGD�EXOXQDELOPHNWHGLU��
%|\OH� ELU� GXUXP� YHUL� PDGHQFLOLøL� DoÖVÖQGD� YHUL�
WHNUDUÖ�JLEL�J|]�NHELOLU��úLPGL\H�NDGDU�LûOHQHQ�YHUL�
LoHUVLQGHNL� WHNUDUODU� NDOGÖUÖODUDN� YHUL� VHWLQH�
'%6&$1��.�PHDQV�YH�3$0�DOJRULWPDODUÖ�WHNUDU�
X\JXODQPÖûWÖU��'%6&$1�DOJRULWPDVÖQÖQ�\RøXQOXN�
WDEDQOÖ� RODUDN� KDUHNHW� HWPHVL� QHGHQL\OH� YHUL�
WHNUDUODUÖQGDQ� ND\QDNODQDQ� \RøXQOXøXQ�
NDOGÖUÖOPDVÖ\OD� ELUOLNWH� PHYFXW� YHUL\L� LVWHQLOHQ�
ûHNLOGH�N�PHOH\HPHGLøL�YH�YHULQLQ�oRøXQX�J�U�OW��
N�PHVL� RODUDN� EHOLUOHGLøL� J|]OHPOHQPLûWLU�� .�
0HDQV�YH�3$0�DOJRULWPDODUÖQÖQ�YHUL�WHNUDUODUÖQÖQ�
NDOGÖUÖOPDVÖQGDQ�VRQUD��N�PHOHPH�ûHNLOOHULQLQ�YH�
PLNWDUODUÖQÖQ� VRQXFD� HWNL� HGHFHN� NDGDU�
GHøLûPHGLøL�J|]OHPOHQPLûWLU�

���� =DPDQ�6HULVL�$QDOL]L

+HGHI� XQVXUODUÖQ� ]DPDQ� LoHULVLQGH� \DSWÖNODUÖ�
IDDOL\HWOHUL� EHOLUOHPHN� PDNVDGÖ\OD� ]DPDQ� VHULVL�
DQDOL]L� \DSÖOPÖûWÖU�� 9HUL� VHWL� ELU� D\OÖN� ]DPDQ�
SHUL\RGXQX� NDSVDPDNWDGÖU��%X� ]DPDQ� LoHULVLQGH�
KHGHI� XQVXUODUÖQ� J�QO�N� LOHWLûLP�PLNWDUODUÖ� ûHNLO�
��·GH�J|VWHULOPLûWLU��(Q�D]�J|U�ûPH�\DSÖODQ�WDULKLQ�
��� 0D\ÖV·GD� YH� HQ� ID]OD� \DSÖODQ� J|U�ûPH�
PLNWDUÖQÖQ����0D\ÖV·WD�ROGXøX�J|U�OP�ûW�U��$\QÖ�
]DPDQGD� J|U�ûPH� PLNWDUODUÖQÖQ� oRN� E�\�N�
PLNWDUGD� ROPDVD� GD� D]DODQ� ELU� WUHQG� HøULVLQGH�
ROGXøX�DQODûÖOPDNWDGÖU��

úHNLO���� +HGHI�XQVXUODUÖQ�J�QO�N�LOHWLûLP�
PLNWDUODUÖ

=DPDQD� EDøOÖ� RODUDN� EXOXQGXNODUÖ� NRRUGLQDW�
PLNWDUODUÖQÖQ� VD\ÖVÖ� GD� ûHNLO� ��·GDNL JUDILNWH�
J|VWHULOPLûWLU�� $\ÖQ� ��·GD� KHGHI� XQVXUODUÖQ�
\DSWÖNODUÖ� J|U�ûPHOHULQ� LoLQ� EXOXQGXNODUÖ�
NRRUGLQDW�VD\ÖODUÖQÖQ�HQ�D]��D\ÖQ��·��YH���·LQGH�LVH�
HQ�ID]OD�ROGXøX�WHVSLW�HGLOPLûWLU��+HGHI�XQVXUODUÖQ�
\HU� GHøLûWLUPH� HøLOLPOHULQLQ� D]DODQ� ELU� WUHQG� GH�
VH\UHWWLøL�J|U�OP�ûW�U�
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úHNLO���� +HGHI�XQVXUODUÖQ�EXOXQGXøX�NRRUGLQDW�
PLNWDUODUÖ

=DPDQD�J|UH�LOHWLûLP�VD\ÖODUÖ�YH�NRRUGLQDW�VD\ÖODUÖ�
NDUûÖODûWÖUÖODUDN� ûHNLO� ��·GHNL� JUDILNWH�
J|VWHULOPLûWLU�� .ÖUPÖ]Ö� oL]JL� LOHWLûLP� VD\ÖVÖ�� PDYL�
oL]JL�WHVSLW�HGLOHQ�NRQXP�VD\ÖVÖGÖU��ùOHWLûLP�VD\ÖVÖ�
YH�NRQXP�VD\ÖODUÖ� oRøX�]DPDQ�ELU�ELULQH�SDUDOHO�
ROGXøX�J|U�OP�ûW�U��+HGHI�XQVXUODUÖQ�oRøXQOXNOD�
\DSWÖøÖ� J|U�ûPHOHUL� IDUNOÖ� NRRUGLQDWODUGDQ�
JHUoHNOHûWLUGLøL�DQODûÖOPDNWDGÖU�

úHNLO���� +HGHI�XQVXUODUÖQ�J|U�ûPH�YH�NRRUGLQDW�
JUDILøL

9HUL� VHWL� ����� ����� YH� ������ VDDWOHUL� DUDVÖQGD� �o�
]DPDQ� DUDOÖøÖQD� E|O�QP�ûW�U� 0DYL� oL]JL� ����
VDDWOHUL�� NÖUPÖ]Ö� oL]JL� ����� YH� \HûLO� oL]JL� ������
VDDWOHUL� DUDVÖQÖ� WHPVLO� HWPHNWHGLU�� úHNLO� ��·GHNL�
JUDILNWH� KHGHI� XQVXUODUÖQ� ���� VDDWOHUL� DUDVÖQGD�
J|U�ûPH�PLNWDUÖQÖQ�\RN�GHQHFHN�NDGDU�D]�ROGXøX���
������VDDWOHUL�DUDVÖQGDNL�J|U�ûPH�PLNWDUÖQÖQ�ID]OD�
ROGXøX�J|]OHPOHQPLûWLU��

úHNLO���� =DPDQ�DUDOÖNODUÖQD�J|UH�J|U�ûPH�JUDILøL

=DPDQ� DUDOÖNODUÖQD� J|UH� \DSÖODQ� KHGHI� XQVXUODU�
WDUDIÖQGDQ� \DSÖODQ� J|U�ûPHOHULQ� NRQXP� ELOJLOHUL�
ûHNLO� ��·GDNL�KDULWD��]HULQGH� J|VWHULOPLûWLU��0DYL�

QRNWDODU�����VDDWOHUL��NÖUPÖ]Ö�QRNWDODU������YH�\HûLO�
QRNWDODU� ������VDDWOHUL� DUDVÖQÖ� WHPVLO� HWPHNWHGLU��
+HGHI� XQVXUODUÖQ� EX� E|OJHGH� WRSODQDQ� YHUL� VHWL�
LoHULVLQGH� DNWLI� ROGXøX� ]DPDQ� DUDOÖøÖQÖQ� ������
������VDDWOHUL�DUDVÖQGD�ROGXøX�DQODûÖOPDNWDGÖU�

úHNLO� ��� =DPDQ� DUDOÖNODUÖQD� J|UH� J|U�ûPHOHULQ�
KDULWD��]HULQGH�J|VWHULPL

���� ùVWDWLVWLNL�$QDOL]

+HGHI� XQVXUODUÖQ� \DSWÖNODUÖ� J|U�ûPHOHU�
NXOODQGÖNODU� oDøUÖ� DGODUÖQD� J|UH� UHQNOHQGLULOHUHN�
ûHNLO���·GHNL�KDULWD��]HULQGH�J|VWHULOPLûWLU��+DULWD�
�]HULQGHNL� UHQNOHQGLULOPLû� QRNWDODU� EDNÖOGÖøÖQGD�
KHU KHGHI� XQVXU� LoLQ� IDUNOÖ� UHQNOH� EXOXQGXNODUÖ�
NRQXPODU�EHOLUWLOPLûWLU�

úHNLO���� dDøUÖ�DGODUÖQD�J|UH�KHGHI�XQVXUODUÖQ�
KDULWD��]HULQGH�J|VWHULPL



$&7$�,1)2/2*,&$� &LOW���� 6D\Õ���� +D]LUDQ�����

ϮϬ

5DQD�oDøUÖ�DGÖOÖ�KHGHI�XQVXU�ED]�DOÖQDUDN�]DPDQ�
LoHULVLQGH�JLWWLøL�NRRUGLQDWODU� ûHNLO���·GHNL�KDULWD�
�]HULQGH�J|VWHULOPLûWLU��+HGHI�XQVXUXQ�LON�RODUDN�
��0D\ÖV·GD�úH\KDKPHWOL� NX]H\EDWÖVÖQGD�J|U�ûPH�
\DSWÖøÖ� VRQUDVÖQGD� LVH� +DFÖPXVD·\D� JLGHUHN�
NRQXPXQX� GHøLûWLUGLøL� J|U�OP�ûW�U�� ùOHUOH\HQ�
WDULKOHUGH� KDULWDQÖQ� GRøXVXQGD� EXOXQDQ�
<HûLO|]·�Q� EDWÖVÖQGDQ� NX]H\EDWÖ\D� KDUHNHW� HWWLøL�
EHOLUOHQPLûWLU��(Q�VRQ�RODUDN�KDULWDQÖQ�NX]H\LQGH�
EXOXQDQ�ùQOHU�E|OJHVLQGH�J|U�ûPH�\DSPÖûWÖU�

úHNLO���� 5DQD�oDøUÖ�DGOÖ�KHGHILQ�WDULKOHUH�J|UH�
J�]HUJkK�KDULWDVÖ

<LQH� 5DQD� oDøUÖ� DGOÖ� KHGHI� XQVXU� ED]� DOÖQDUDN�
EXOXQGXøX�NRRUGLQDWODUGD�NXOODQGÖøÖ�IUHNDQVODU�YH�
IUHNDQV� DUDOÖøÖ� ûHNLO� ��·GDNL� KDULWD� �]HULQGH�
J|VWHULOPLûWLU��5DQD� oDøUÖ� DGOÖ� KHGHI� XQVXUXQ� HQ�
G�û�N� ������� 0K]·GH�� ������� 0K]·GH� J|U�ûPH�
\DSWÖøÖ�WHVSLW�HGLOPLûWLU��

úHNLO���� dDøUÖ�DGÖQD�J|UH�KHGHI�XQVXUODUÖQ�
IUHNDQV�YH�IUHNDQV�DUDOÖøÖ

7DEOR� �·GD� ��� IDUNOÖ� KHGHI� XQVXUXQ� EXOXQGXøX��
XQVXUODUÖQ� oDøUÖ� DGODUÖ� YH� \DSWÖNODUÖ� J|U�ûPH�
PLNWDUODUÖ�J|VWHULOPLûWLU��(Q�D]�J|U�ûPH�\DSDQÖQ�
&HDVDU�� <RODQGD� YH� <RVKLD� oDøUÖ� DGOÖ� KHGHI�
XQVXUODUÖQ�YH�HQ�oRN�J|U�ûPH�\DSDQÖQ�5DQD�oDøUÖ�
DGOÖ�KHGHI XQVXU�ROGXøX�EHOLUOHQPLûWLU�

7DEOR��� +HGHI�XQVXUODUÖQ�WRSODP�J|U�ûPH�
PLNWDUODUÖ

+HGHI�dDøUÖ�
$GÖ

*|U�ûPH�
0LNWDUÖ

� &DHVDU ��
� <RODQGD ��
� <RVKLR ��
� 6WDFH\ ��
� 1LQD ��
� -RDQ ��
� .\OHH ��
� /RJDQ ��
� $UGHQ ��
�� /DQD ��
�� -DGH ��
�� 'H[WHU ��
�� 1D\GD ��
�� 5DQD ��
�� 'H[WHU ��
�� 1D\GD ��
�� 5DQD ��

+HGHI� XQVXUODUÖQ� IDUNOÖ� RODUDN� WHVSLW� HGLOGLNOHUL�
NRRUGLQDW� PLNWDUODUÖ� WDEOR� �·GH� J|VWHULOPLûWLU��
-DGH�� -RDQ� YH� .\OHH� oDøUÖ� DGOÖ� KHGHI� XQVXUODUÖQ�
GDKD�D]�\HU�GHøLûWLUGLøL�YH�E|OJHGH�GDKD�D]�KDUHNHW�
HWWLøL�DQODûÖOPDNWDGÖU�� �<RVKLR��<RODQGD�YH�5DQD�
oDøUÖ� DGOÖ� KHGHI� XQVXUODUÖQ� LVH� GDKD� ID]OD� \HU�
GHøLûWLUHQ� YH� GDKD� KDUHNHWOL� ELU� KHGHI� ROGXøX�
WHVSLW�HGLOPLûWLU��7DEOR���YH���NDUûÖODûWÖUÖOGÖøÖQGD�
5DQD� oDøUÖ� KHGHI�XQVXUXQ�GLøHU�KHGHI�XQVXUODUD�
J|UH�GDKD�DNWLI�J|U�ûPH�\DSWÖøÖ�YH�\HU�GHøLûWLUGLøL��
-DGH� oDøUÖ� DGOÖ� KHGHI� XQVXUXQ� D]� \HU�
GHøLûWLUPHVLQH� NDUûÖQ� J|U�ûPH� PLNWDUÖQÖQ�
RUWDODPD� J|U�ûPH� PLNWDUÖQÖQ� �]HULQGH� ROGXøX�
J|U�OP�ûW�U�
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7DEOR��� +HGHI�XQVXUODUÖQ IDUNOÖ�NRRUGLQDWODUGD�
EXOXQPD�PLNWDUODUÖ

+HGHI�
dDøUÖ�$GÖ

%XOXQXODQ�)DUNOÖ�
.RRUGLQDW�6D\ÖODUÖ

� -DGH �
� -RDQ �
� .\OHH �
� $UGHQ �
� &DHVDU �
� 'H[WHU �
� /RJDQ �
� /DQD �
� 1D\GD �
�� 1LQD �
�� 6WDFH\ �
�� 5DQD ��
�� <RODQGD ��
�� <RVKLR ��

���7$57,ú0$�9(�6218d

9HUL� VHWL� �]HULQGH� \DSÖODQ� N�PHOHPH� DQDOL]OHUL�
VRQXFXQGD� KHGHI� XQVXUODUÖQ� KDULWD� �]HULQGH�
\RøXQODûWÖøÖ� E|OJHOHUL� WHVSLW� HWPHN� PDNVDGÖ\OD�
HOGH� HGLOPHN� LVWHQHQ� N�PH� \DSÖODUÖ� \�NVHN�
\RøXQOXNOX�YH�N�o�N�N�PHOHUGLU��0HYFXW�YHUL�VHWL�
�]HULQGH� '%6&$1�� .�PHDQV� YH� 3$0�
DOJRULWPDODUÖ\OD� \DSÖODQ� N�PHOHPH DQDOL]OHUL�
QHWLFHVLQGH�ROXûDQ�N�PHOHPHOHU�KDULWDODU��]HULQGH�
J|VWHULOPLûWLU�� úHNLO� �·GH� '%6&$1�
DOJRULWPDVÖQGDNL�PDYL��PRU�YH�NDKYHUHQJL�UHQNOL�
N�PHOHULQ� \�NVHN� \RøXQOXNOX� E�\�N� N�PHOHU�
ROXûWXUDUDN�JHQLû�ELU�DODQD�\D\ÖOGÖøÖ�J|U�OP�ûW�U��
%X�ûHNLOGH�ROXûDQ�N�PHOHUL�E|OPHN�LoLQ�LNLQFL�ELU�
LWHUDV\RQ� \DSDUDN� E�\�N� N�PHOHULQ� GDKD� N�o�N�
N�PHOHUH�D\UÖOPDVÖ�JHUHNPHNWHGLU��$QFDN�ûHNLO����
YH���·GH�J|VWHULOHQ�

.�0HDQV� YH� 3$0� DOJRULWPDODUÖ\OD� HOGH� HGLOHQ�
N�PHOHQPHOHU� LNLQFL� ELU� LWHUDV\RQD� JHUHN�
NDOPDGDQ� GDKD� X\JXQ� E�\�NO�NWH� ROXûPXû� YH�
\RøXQOXN� RODUDN� GDKD� X\JXQ� N�PHOHQGLøL�
J|]OHPOHQPLûWLU�

=DPDQ�VHULVL�DQDOL]L�QHWLFHVLQGH�KHGHI�XQVXUODUÖQ�
]DPDQ� LoLQGHNL� J|U�ûPH� JUDILøL�� \HU� GHøLûWLUPH�
JUDILøL� RUWD\D� oÖNDUÖOPÖûWÖU�� *|U�ûPH� YH� \HU�
GHøLûWLUPH� JUDILNOHULQLQ� ELUELULQH� SDUDOHO� ROPDVÖ�
QHWLFHVLQGH�KHGHI�XQVXUODUÖQ�\DSWÖNODUÖ�J|U�ûPHOHU�
LoLQ� \HU� GHøLûWLUPH� HøLOLPOHUL� ROGXøX� RUWD\D�
NR\XOPXûWXU�� $\UÖFD� J�QO�N� ]DPDQÖ� �o� DUDOÖøD�
E|OHUHN� KDQJL� ]DPDQ� DUDOÖNODUÖQGD� KHGHI�

XQVXUODUÖQ� GDKD� ID]OD� J|U�ûPH� \DSWÖNODUÖ�
EXOXQDUDN� DNWLI� ROXQDQ� ]DPDQ� DUDOÖøÖ�
EXOXQPXûWXU�

ùVWDWLVWLNVHO�DQDOL]OHUOH�QHWLFHVLQGH�ELU�D\OÖN�]DPDQ�
SHUL\RGX� LoHULVLQGH� KHGHI� XQVXUXQ� WDPDPÖQÖQ�
YH\D� LVWHQLOHQ�KHUKDQJL�ELU�KHGHI�XQVXUXQ�KDULWD�
�]HULQGH�EXOXQGXNODUÖ�NRRUGLQDWODU�J|VWHULOPLûWLU��
%HOLUOHGLøLPL]�ELU�KHGHI�XQVXU��]HULQGHQ�]DPDQD�
J|UH� EXOXQGXøX� NRRUGLQDWODU� KDULWD� �]HULQH�
\HUOHûWLULOHUHN� J�]HUJkK� KDULWDVÖ� oÖNDUÖOPÖûWÖU��
*LWWLøL�NRRUGLQDWODUGD�NXOODQGÖøÖ�IUHNDQVODU�KDULWD�
�]HULQGH� J|VWHULOPLûWLU�� =DPDQ� DUDOÖNODUÖQD� J|UH�
KHGHI� XQVXUODUÖQ� \DSWÖNODUÖ� J|U�ûPH� PLNWDUODUÖ�
WHVSLW� HGLOPLûWLU��2OXûWXUXODQ� WDEORODU� \DUGÖPÖ\OD�
EHOLUOHGLøLPL]� ELU� XQVXUXQ� ]DPDQ� LoHULVLQGH�
EXOXQGXøX�NRQXPODU�RUWD\D�NRQXOPXûWXU��

<DSÖODQ� DQDOL]OHU� QHWLFHVLQGH� KHGHI� XQVXUODUÖQ�
\RøXQODûWÖøÖ�E|OJHOHUH�J|QGHULOHFHN�LQVDQVÖ]�KDYD�
DUDFÖ��NHûLI�YH�J|]HWOHPH XQVXUODUÖQÖQ�PLNWDUODUÖ�YH�
DUDPD� \DSÖODFDN� E|OJHOHU� EHOLUOHQHELOLU�� $\UÖFD�
ROXûDQ� N�PH� ûHNLOOHULQH� EDNDUDN� N�PH� PHUNH]�
QRNWDVÖQD� YH\D� N�PHQLQ� ROXûWXøX� HQOHP� YH�
ER\ODP� GRøUXOWXVXQGD� GRVW� XQVXUODUÖQ�
N�PHOHQPHQLQ� ROGXøX� E|OJH\H� KDUHNHW� HWPHVL�
VDøODQDELOLU�� .�o�N� N�PHOHPHOHU� LoLQ� N�PH�
E|OJHVLQH�WRSoX�DWÖûÖ�\DSDUDN�KHGHI�XQVXUODU�LoLQ�
FD\GÖUÖFÖ� HWNL� ROXûWXUXODELOLU�� +HGHI� E|OJH\H�
\DSÖODFDN� RSHUDV\RQODU� LoLQ� KHGHIH� \DNODûPD�
LVWLNDPHWOHUL�EHOLUOHQHELOLU�

%|OJHGH�EXOXQDQ�LVWLKEDUDW�ELULPOHUL�YH�HOHNWURQLN�
KDUS� WLPOHULQLQ�E|OJH�ED]ÖQGD�KHGHILQ�NXOODQGÖøÖ�
IUHNDQV�� IUHNDQV� EDQWODUÖ� YH� ]DPDQODUÖQÖ� ELOPHVL�
(0� VSHNWXUXP� �]HULQGH� \DSÖODFDN� DUDPD�
IDDOL\HWOHULQLQ� SODQODPDVÖQÖ� YH� LFUD� HGLOPHVLQL�
NROD\ODûWÖUDELOLU�� (OHNWURQLN� WDDUUX]� XQVXUODUÖQÖQ�
N�PHOHQPLû� E|OJH\H� GRøUX� DQWHQOHULQL�
\|QOHQGLUHUHN� GDKD� HWNLQ� HOHNWURQLN� NDUÖûWÖUPD�
\DSPDVÖ�VDøODQDELOLU��

+HGHI� XQVXUXQ� J�]HUJkK� KDULWDODUÖ� \DUGÖPÖ� LOH�
KHGHILQ�PDNVDW� YH� QL\HWLQL�� KDUHNHW� LVWLNDPHWLQL��
LOHWLûLP�LoLQGH�EXOXQGXøX�GLøHU�KHGHI�XQVXUODUÖ�YH�
J�]HUJkK��]HULQGH�PXKWHPHO� JL]OHQPH�QRNWDODUÖ�
KDNNÖQGD� LVWLKEDUDW� ELULPOHULQH� ILNLU� YHUHELOLU��
$\UÖFD� J�]HUJkK� KDULWDODUÖQÖQ� �]HULQGH� YH\D�
\DNÖQÖQGD� EXOXQDQ� GRVW� XQVXUODUÖQ� X\DUÖOPDVÖ�
VDøODQDELOLU�� (OGH� HGLOHQ� WDEORODUÖQ�
LOLûNLOHQGLULOPHVL� QHWLFHVLQGH� WDNWLN� VDKDGD� GDKD�
DNWLI� RODUDN� KDUHNHW� HGHQ� KHGHI� XQVXUODU� RUWD\D�
oÖNDUÖODELOLU�
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dDOÖûPD�NDSVDPÖQGD��]HULQGH�DQDOL]�\DSÖODQ�YHUL�
PLNWDUÖ� N�o�N� ELU� E|OJH\L� NDSVDPDNWDGÖU�� 'DKD�
E�\�N�ER\XWOX�YHULOHU��]HULQGH�\DSÖODFDN�DQDOL]OHU�
VRQXFXQGD� VWUDWHMLN�ER\XWWD�GDKD� DQODPOÖ� YHULOHU�
HOGH� HGLOHELOLU�� 9HULOHU� �]HULQGH� \DSÖODFDN�
ELUOLNWHOLN� NXUDOODUÖ� DQDOL]L\OH� KHGHI� XQVXUODUÖQ�
DUDVÖQGD� EDøODQWÖODU� RUWD\D� oÖNDUÖODELOLU��
6ÖQÖIODQGÖUPD�DOJRULWPDODUÖ�NXOODQÖODUDN�KHGHIOHULQ�
EHOOL� NULWHUOHUH� J|UH� VÖQÖIODQGÖUÖOPDVÖ� VDøODQDELOLU��
<DSÖODQ�LVWDWLVWLNVHO�DQDOL]OHU�KHU�KHGHI�XQVXU�LoLQ�
D\UÖ� D\UÖ� \DSÖODELOLU��(OHNWURQLN�KDUS� VLVWHPOHULQH�
HQWHJUH�HGLOHFHN�ELU�\D]ÖOÖPOD�YHUL\L�WRSOD\DFDN�YH�
DQDOL]�HGHFHN�ELU�RWRPDV\RQ�VLVWHPL�NXUXODELOLU�

.$<1$./$5

>�@� 3RLVHO�� 5��� ������ ,QIRUPDWLRQ� ZDUIDUH� DQG�
HOHFWURQLF� ZDUIDUH V\VWHPV�� %RVWRQ��
0DVVDFKXVHWWV���$UWHFK�+RXVH�

>�@�(OVZRUWK��$�7���������(OHFWURQLF�ZDUIDUH��1HZ�
<RUN��1RYD�6FLHQFH�3XEOLVKHUV�

>�@�$NSÖQDU��+���������9HUL�WDEDQODUÖQGD�ELOJL�NHûIL�
YH�YHUL�PDGHQFLOLøL��ùVWDQEXO�hQLYHUVLWHVL�ùûOHWPH�
)DN�OWHVL�'HUJLVL������VV�������

>�@� 6KDUPD�� $�� *XSWD�� 5�� 	� 7LZDUL�� $� ������
,PSURYHG� 'HQVLW\� %DVHG� 6SDWLDO� &OXVWHULQJ� RI�
$SSOLFDWLRQV� RI�1RLVH�&OXVWHULQJ�$OJRULWKP� IRU�
.QRZOHGJH� 'LVFRYHU\� LQ� 6SDWLDO� 'DWD��
0DWKHPDWLFDO�3UREOHPV�,Q�(QJLQHHULQJ��SS�������
KWWSV���ZZZ�KLQGDZL�FRP�MRXUQDOV�PSH�����
������������(ULûLP�7DULKL���������������

>�@� 0LOOHU�� +�� -��� YH� +DQ�� -��� ������ 'LVFRYHULQJ�
JHRJUDSKLF�NQRZOHGJH�LQ�GDWD�ULFK�HQYLURQPHQWV��
$� UHSRUW� RQ� D� VSHFLDOLVW� PHHWLQJ�� 6,*.''�
([SORUDWLRQV�����SS��������

>�@�.DR��-��&KDQ��7��/DL��)��/LQ��%��6XQ��:��&KDQJ��
.��/HX��)��	�/LQ��-�������6SDWLDO�DQDO\VLV�DQG�GDWD�
PLQLQJ�WHFKQLTXHV�IRU� LGHQWLI\LQJ�ULVN�IDFWRUV�RI�
RXW�RI�KRVSLWDO� FDUGLDF� DUUHVW�� ,QWHUQDWLRQDO�
-RXUQDO�RI�,QIRUPDWLRQ�0DQDJHPHQW����������SS��
����������

>�@�)HROL��(���3HUH]�*RPH]��5���2\RQDUWH��&���YH�
,EDQH]�� -�-��� ������ 8VLQJ� VSDWLDO� GDWD� PLQLQJ� WR�
DQDO\]H� DUHD�GLYHUVLW\� SDWWHUQV� DPRQJ� VRLO��
YHJHWDWLRQ�� DQG� FOLPDWH�� $� FDVH� VWXG\� IURP�
$OPHULD��6SDLQ��*HRGHUPD�������S����������

>�@� 7VDL�� &�)��� /LX� &�:��� ������ .,'%6&$1�� D�
QHZ� HIILFLHQW� GDWD� FOXVWHULQJ� DOJRULWKP� IRU� GDWD�
PLQLQJ� LQ� ODUJH� GDWDEDVH�� /HFWXUH� 1RWHV� LQ�

&RPSXWHU�6FLHQFH��5XWNRZVNL��/���7DGHXVLHZLF]��
5��� =DGHK�� /�$�� DQG� =XUDGD�� -�0�� �(GV���� ������
SS���������

>�@�+DKVOHU��0���3LHNHQEURFN��0���$U\D��6���0RXQW��
'��� ������ 'HQVLW\� %DVHG� &OXVWHULQJ� RI�
$SSOLFDWLRQV�ZLWK�1RLVH��'%6&$1��DQG�5HODWHG�
$OJRULWKPV��5�SDFNDJH�YHUVLRQ�������

>��@� 6LODKWDURøOX�� *��� ������ 9HUL� PDGHQFLOLøL��
.DYUDP�YH�DOJRULWPDODUÖ���·�QF��%DVÖP��ùVWDQEXO��
3DSDW\D�<D\ÖQFÖOÖN�

>��@� 0DHFKOHU�� 0��� 5RXVVHHXZ�� 3��� 6WUX\I�� $���
+XEHUW��0���+RUQLN����.����������FOXVWHU��&OXVWHU�
$QDO\VLV� � %DVLFV� DQG� ([WHQVLRQV�� 5� SDFNDJH�
YHUVLRQ�������

>��@� &KHOOL�� =��� ������ (QJLQHHULQJ� VWDWLVWLFV�
KDQGERRN�� (GV�� &DUUROO� &URDUNLQ�� DQG� 3DXO�
7RELDV��1,67�L7/�

>��@�úHNHU��ú�(���������ùû�]HNDVÖ�YH�YHUL�PDGHQFLOLøL�
ZHND�LOH��ùVWDQEXO��&LQLXV�<D\ÖQODUÖ

>��@� :XHUW]�� '��� DQG� &KDODEL�� <��� ������
�WLPH6HULHV�� 5PHWULFV�ILQDQFLDO� WLPH� VHULHV�
REMHFWV���5�SDFNDJH�YHUVLRQ������������

>��@� *URWKHQGLHFN�� *��� ������ �VTOGI�� SHUIRUP�
64/�VHOHFWV�RQ�5�GDWD�IUDPHV���5�SDFNDJH�YHUVLRQ�
�����������

>��@�.DKOH��'���DQG�:LFNKDP��+����������JJPDS��
6SDWLDO� 9LVXDOL]DWLRQ� ZLWK� JJSORW��µ� 7KH� 5�
-RXUQDO���������SS���������
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0LPDU�$GD\ODUÖQÖQ�3DUDPHWULN�7DVDUÖP�<DNODûÖP�
7HUFLKOHULQLQ�3URMH�'HøHUOHQGLUPHVLQH�(WNLVL

g=(7

3UREOHPOHUH�o|]�P�|QHULOHUL�JHWLUPHN�RODUDN�WDQÖPODQDQ�WDVDUÖP�J�Q�P�]GH��oRN�
GDKD� NRPSOHNV� YH� Lo� LoH� JHoPLû� ELUoRN� HWNHQGHQ� HWNLOHQHQ� NRQXODUD� oDUH�
�UHWPHNWH� EXQX�\DSDUNHQ�GH�YDU�RODQ�NRûXOODUD�YH�JHUHNVLQLPOHUH�GLNNDW�HWPHVL�
EHNOHQLOPHNWHGLU�� 7DVDUÖPÖQ� K�N�P� V�UG�ø�� W�P� DODQODUGD� DUWÖN� GHøLûNHQOHU��
VÖQÖUOÖOÖNODU� YH� JHUHNVLQLPOHU� |Q� SODQD� oÖNPDNWD� YH� WDVDUÖP� V�UHFLQL�
ûHNLOOHQGLUPHNWHGLU�� g]HOOLNOH� PLPDUL� JLEL� oHYUH� NRûXOODUÖQÖQ� ELUHELU� HWNLOHGLøL��
PDOL\HW�YH�]DPDQ�KHVDSODUÖQÖQ�\DSÖOGÖøÖ�GXUXPODUGD�DUWÖN�SUREOHP�IDUNOÖ�ER\XWODUGD�
GHøHUOHQGLULOPHOL� YH� RUWD\D� NRQDQ� WDVDUÖP� o|]�POHULQLQ� HQ� RSWLPXPX� YH� HQ�
X\JXQX�NDEXO�J|UPHOLGLU��
%X�DUDûWÖUPD�NDSVDPÖQGD�GDKD�|QFH�SURMHOHULQGH�SDUDPHWULN�WDVDUÖP�LONHOHULQL�KLo�
NXOODQPDPÖû� PLPDU� DGD\ODUÖQD� X\JXQ� ELU� V�UH� ER\XQFD�� X\JXODPD\D� GD\DOÖ�
SDUDPHWULN� WDVDUÖP� HøLWLPL� YHULOPLûWLU�� <�U�W�OHQ� HøLWLP� LoHULVLQGH� SDUDPHWULN�
WDVDUÖPÖQ�WHPHO�LONHOHUL�LOH��UHWLP�DûDPDVÖQGDNL�SUDWLNOHUL�YH�GLQDPLNOHUL�NRQXVXQGD�
oDOÖûPDODU� \�U�W�OP�ûW�U�� (øLWLP� VRQUDVÖQGD� NDWÖOÖPFÖODUÖQ� SDUDPHWULN� WDVDUÖP�
SUHQVLSOHULQH�X\JXQ�ELU�REMH� WDVDUODPDODUÖ�YH��UHWPHOHUL� LVWHQPLûWLU��hUHWLOHQ�EX�
REMHOHU� EX� oDOÖûPD� LoLQ� |]HO� RODUDN� JHOLûWLULOHQ� UXEULN� |OoHN� LOH� GHøHUOHQGLULOPLû��
JHOLûWLULOHQ� |OoHøLQ� JHoHUOLOLN� YH� J�YHQLOLUOLN� DQDOL]OHUL� \DSÖOPÖûWÖU�� $\UÖFD� PLPDU�
DGD\ODUÖQÖQ� SDUDPHWULN� WDVDUÖPD� NDUûÖ� WXWXP� YH� J|U�ûOHUL� LQFHOHQHUHN� SURMH�
JHOLûWLUPH� DûDPDVÖQGDNL� PRWLYDV\RQODUÖ� YH� SHUIRUPDQVODUÖQD� \DQVÖPDODUÖ�
GHøHUOHQGLULOPLûWLU�
$QDKWDU�.HOLPHOHU� 3DUDPHWULN�7DVDUÖP��0LPDUOÖNWD�3DUDPHWULN�7DVDUÖP�(øLWLPL�
3DUDPHWULN�7DVDUÖP�3URMH�'HøHUOHQGLUPH�gOoHøL

$%675$&7

7KH� GHVLJQ�� ZKLFK� LV� GHILQHG� DV� EULQJLQJ� VROXWLRQV� WR� WKH� SUREOHPV�� LV� QRZ�
H[SHFWHG� WR�SURGXFH� UHPHGLHV� IRU�PDQ\ PRUH� FRPSOH[� DQG� LQWHUWZLQHG� LVVXHV��
ZKLOH�DOVR�SD\LQJ�DWWHQWLRQ�WR�WKH�H[LVWLQJ�FRQGLWLRQV�DQG�QHHGV��,Q�DOO�DUHDV�ZKHUH�
WKH� GHVLJQ� SUHYDLOV�� WKH� YDULDEOHV�� OLPLWDWLRQV� DQG� UHTXLUHPHQWV� DUH� QRZ� DW� WKH�
IRUHIURQW� DQG� VKDSH� WKH� GHVLJQ� SURFHVV�� (VSHFLDOO\� ZKHQ� WKH� HQYLURQPHQWDO�
FRQGLWLRQV� VXFK� DV� DUFKLWHFWXUH� DIIHFW� WKH� HQYLURQPHQW� DQG� FRVW� DQG� WLPH�
FDOFXODWLRQV�DUH�PDGH��WKH�SUREOHP�VKRXOG�EH�DVVHVVHG�LQ�GLIIHUHQW�GLPHQVLRQV�DQG�
WKH�EHVW�DQG�PRVW�DSSURSULDWH�GHVLJQ�VROXWLRQV�VKRXOG�EH�DFFHSWHG�
:LWKLQ�WKH�VFRSH�RI�WKLV�UHVHDUFK��DSSOLFDWLRQ�EDVHG�SDUDPHWULF�GHVLJQ�WUDLQLQJ�KDV�
EHHQ� JLYHQ� WR� DUFKLWHFW� FDQGLGDWHV� ZKR� KDYH� QHYHU� XVHG� SDUDPHWULF� GHVLJQ�
SULQFLSOHV� LQ� WKHLU� SURMHFWV�� 7KH� PDLQ� SULQFLSOHV� RI� SDUDPHWULF� GHVLJQ� DQG� WKH�
SUDFWLFHV�DQG�G\QDPLFV�RI� WKH�SURGXFWLRQ�SURFHVV�KDYH�EHHQ�FDUULHG�RXW� LQ� WKH�
WUDLQLQJ��$IWHU�WKH�WUDLQLQJ��SDUWLFLSDQWV�ZHUH�DVNHG�WR�GHVLJQ�DQG�SURGXFH�REMHFWV�
WKDW�ILW�WKH�SDUDPHWULF�GHVLJQ�SULQFLSOHV��7KHVH�REMHFWV�ZHUH�HYDOXDWHG�ZLWK�D�UXEULF�
VFDOH�GHYHORSHG�VSHFLILFDOO\�IRU�WKLV�VWXG\�DQG�YDOLGLW\�DQG�UHOLDELOLW\�DQDO\]HV�RI�
WKH�GHYHORSHG�VFDOH�ZHUH�SHUIRUPHG��,Q�DGGLWLRQ��DUFKLWHFW�FDQGLGDWHV
�DWWLWXGHV�
DQG� YLHZV� WRZDUGV� SDUDPHWULF� GHVLJQ� ZHUH� H[DPLQHG� DQG� WKHLU� LPSDFW� RQ� WKH�
PRWLYDWLRQ�DQG�SHUIRUPDQFH�RI�WKH�SURMHFW�GHYHORSPHQW�VWDJH�ZHUH�HYDOXDWHG�

.H\ZRUGV� 3DUDPHWULF�'HVLJQ��3DUDPHWULF�'HVLJQ�7UDLQLQJ�LQ�$UFKLWHFWXUH�
3DUDPHWULF�'HVLJQ�3URMHFW�(YDOXDWLRQ�6FDOH

.HPDO�úDKLQ
NHPDO�VDKLQ#
PVJVX�HGX�WU

0LPDU�6LQDQ�*�]HO�6DQDWODU�
hQLYHUVLWHVL

%�OHQW�2QXU�
7XUDQ

EXOHQW�RQXU�WXUDQ#
PVJVX�HGX�WU

0LPDU�6LQDQ�*�]HO�6DQDWODU�
hQLYHUVLWHVL

*HOLû�7DULKL
����������

.DEXO�7DULKL
����������
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7HNQRORMLN� JHOLûPHOHU� WDVDUÖP� V�UHFLQL� YH�
WDVDUÖPFÖQÖQ� NXOODQGÖøÖ� DUDoODUÖ� ûHNLOOHQGLUPHNWH�
YH� \HQLOHPHNWHGLU�� %X� QRNWDGD� WDVDUÖPFÖ�� |]J�Q�
ILNULQL� RUWD\D� NR\PD� QRNWDVÖQGD� WHNQRORMLQLQ�
RODQDNODUÖQGDQ� ID\GDODQDUDN� WHPVLOL� oÖNWÖODUGDQ�
]L\DGH�KHVDSODPDOÖ�YH�DQDOL]�HGLOHELOLU�ELU�WDVDUÖP�
RUWD\D�NR\PDVÖ�JHUHNPHNWHGLU��$QFDN�EX�ûHNLOGH�
WHNQRORML\H�VDKLS�ROPD�|WHVLQGH�KDNLP�RODELOGLøLQL�
J|VWHUHELOHFHN�YH�RUWD\D� NRQDQ� WDVDUÖPÖQ�JHUoHN�
GHøHUOHU� YH� YHULOHU� ÖûÖøÖQGD� KD]ÖUODQGÖøÖQÖ�
J|VWHUHELOHFHNWLU�� 3DUDPHWULN� 7DVDUÖP� LONHOHUL� GH
WDP�EX�QRNWDGD�GHYUH\H�JLUHU>�@��&URVV·D�>�@�J|UH�
V�UHFLQ� LQFHOHQPHVL� YH� VÖQÖUOÖOÖNODUÖQÖQ�
WDQÖPODQPDVÖ� JHUHNLU�� 1LKDL� WDVDUÖPGDQ� oRN�
V�UHFLQ� LQFHOHQPHVL�� NHQGL� VÖQÖUOÖ� DODQODUÖQÖQ�
WDQÖPODQPDVÖ�� W�P� WDVDUÖP� DOWHUQDWLIOHULQLQ�
GHøHUOHQGLULOPHVL�JHUHNPHNWHGLU��

7HNQRORMLQLQ� JHWLUGLøL� RODQDNODUOD� WDVDUÖP�
\DNODûÖPODUÖQGDNL� EX� GHøLûLP�� 0LPDUL� \DUDWÖP�
V�UHFLQL� GH� \DNÖQGDQ� HWNLOHPLû� YH� GDKD� ID]OD�
GLVLSOLQOHUDUDVÖ� LOLûNLVHO�ELU�IRUPDWD�V�U�NOHPLûWLU��
0LPDUL� V�UHoWH� HWNLQ� URO� R\QD\DQ�� oHYUHVHO�
NRûXOODU��\DSÖP�PDOL\HWL��HQHUML�JHUHNVLQLPL��U�]JDU�
ûLGGHWL�� GHQL]H� X]DNOÖN� JLEL� YHULOHU�� WDVDUÖP�
LoHULVLQGH�SDUDPHWUH�RODUDN�WDQÖPODQÖU�YH�PLPDUÖQ�
\|QHWLPLQGH�GHøHUOHQGLULOHUHN� WDVDUÖPD� HWNL� HGHU�
>�@�� � %X� QRNWDGD� PLPDUODUÖQ� EX� oRNOX� \DSÖ� YH�
GLVLSOLQ�LoHULVLQGH�NHQGLQH�\HU�HGLQPHVL�oRN�GDKD�
ID]OD� |QHP� ND]DQÖU�� %X� QRNWDGD�� WDVDUÖP�
SUREOHPOHULQLQ�ELOHûHQOHULQL� LQFHOH\HQ�/DZVRQ·ÖQ�
>�@� WHVSLWOHUL� GH� EX� VRQXFX� SHNLûWLUPHNWHGLU��
/DZVRQ� WDVDUÖPFÖQÖQ� DUWÖN� SUREOHP� o|]PHNWHQ�
oRN�NDUPDûÖN�YH�ELUELUL�LOH�JLULIW�LOLûNLOHU�LoHULVLQGH�
RODQ�GXUXPODUÖ� o|]�POHPHVL� JHUHNHQ�NLûL� RODUDN�
WDVDUÖPFÖ\Ö� WDQÖPODPDNWDGÖU��7DVDUÖPÖQ��SUREOHP�
o|]�P�QH� \|QHOLN� GRøUXVDO� ELU� IDDOL\HWWHQ� oRN��
NDUPDûÖN� WDVDUÖP� KXVXVODUÖQÖQ� WDQÖPODQÖS�
GHøHUOHQGLULOPHVLQGH� X]PDQ� J|UXࡇûXࡇQX �Qࡇ JHUHNOL�
ROGXøX��o|]�PH�GD\DOÖ ELU�V�UHo RODUDN�DQODûÖOPDVÖ�
JHUHNPHNWHGLU�>�@��

*HOLQHQ� QRNWDGD�� WHNQRORMLQLQ� VDøODGÖøÖ� KÖ]OÖ�
KHVDSODPD�YH�GHWD\OÖ�DQDOL]�HGHELOPH�\HWLOHULQGHQ�
ID\GDODQDUDN� DQFDN� WDVDUÖP� V�UHFLQGH� HQ� GRøUX�
DOWHUQDWLIOHU� HOGH� HGLOHELOLU�� 6FKQDEHO� 	�
.DUDNLHZLF]·ÖQ� >�@� RUWD\D� NR\GXøX� SDUDPHWULN�
WDVDUÖP�G|QJ�V��GH�EXQXQ�DQFDN�ELOJLVD\DUODUOD�YH�
DOJRULWPLN� \DNODûÖPODUOD� \DSÖODELOHFHøLQL�
LVSDWODPÖûWÖU��*DQH·LQ� >�@� WDQÖPODGÖøÖ� SDUDPHWULN�
VLVWHP� ROXûWXUPD� GL\DJUDPÖQGD� GD� EX� \DNODûÖPÖ�
EHQLPVH\HQ�YH\D�NXOODQPDN�LVWH\HQ�WDVDUÖPFÖODUÖQ�

YH� PLPDUODUÖQ� VD\ÖVDO� KHVDSODPD� \HWLVL� LOH�
ELOJLVD\DUÖ� ûHNLOOHQGLUHELOHFHøL� YH� HOGH� HWPHN�
LVWHGLøL� YDU\DV\RQODUD� DQFDN� EX� ûHNLOGH�
XODûDELOHFHøLQL�RUWD\D�NR\PXûWXU�

3DUDPHWULN� WDVDUÖP� LONHOHUL� LOH� VD\ÖVDO� RUWDPGD�
WDVDUÖP� YDU\DV\RQODUÖ� ROXûWXUPDN� LoLQ� LNL� DQD�
\|QWHP�PHYFXWWXU��%XQODUGDQ�ELULQFLVL��ELOJLVD\DU�
JUDILøL� \DUGÖPÖ� LOH� PRGHOOHPH� WDQÖPODUÖ�
ROXûWXUXODELOLU�� ùNLQFL� \|QWHP� RODUDN� LVH��
DOJRULWPLN� o|]�POHPH� LOH� SURJUDPODPD� GHVWHNOL�
o|]�POHPHOHU� \DSÖODELOLU>�@�� +HU� LNL� \DNODûÖPGD�
NHQGL� LoHULVLQGH� ROXPOX�� ROXPVX]� GHøHUOHUL�
EDUÖQGÖUPDNWDGÖU�� 7HPVLOL� J|UVHOOHULQ�
ROXûWXUXOPDVÖQD�DOÖûÖN�RODQ�PLPDUODU��PRGHOOHPH�
LOH� SDUDPHWULN� WDVDUÖP� \DNODûÖPODUÖQD� \DWNÖQ� JLEL�
G�û�Q�OVHGH��EDUÖQGÖUGÖøÖ�SURVHG�UHO�ELOHûHQOHU�LOH�
/�VLVWHPOHU�� IUDNWDOOHU� YH� �UHWNHQ� PRGHOOHPH�
WHNQLNOHULQL� NDSVDPDNWDGÖUODU�� 2� QHGHQOH��
J|U�QHQGHQ� ]L\DGH� \LQH� DOJRULWPD� \RUXPODPD�
EHFHULVL� YH� DQDOL]� \HWLVL� JHUHNWLUPHNWHGLU�� %X�
\|QOHUL\OH� \LQH� SURJUDPODPD� G�]HQOHULQH�
EHQ]HPHNWHGLU�� 6DGHFH� DUDELULP� RODUDN� IDUNOÖOÖN�
J|VWHUPHNWHGLU��

%X� DUDûWÖUPD� NDSVDPÖQGD�� DQD� KLSRWH]�� WHUFLK�
HGLOHQ� SDUDPHWULN� WDVDUÖP� \DNODûÖPÖQÖQ� RUWD\D�
NRQDQ� SURMHQLQ� VRQXFXQD� YH� EDûDUÖVÖQD� HWNLVL�
ROPDGÖøÖ� \|Q�QGHGLU�� %X� QRNWDGD� SDUDPHWULN�
WDVDUÖP� �UHWLP� \DNODûÖPODUÖQGDQ� PRGHOOHPH� YH�
SURJUDPODPDQÖQ� HWNLVL� GHøHUOHQGLULOPLû� DUDVÖQGD�
ELU� IDUN� ROXS� ROPDGÖøÖ� DUDûWÖUÖOPÖûWÖU�� �$\UÖFD� DOW�
KLSRWH]� RODUDN�� WHUFLK� HGLOHQ� \DNODûÖPÖQÖQ�
PLPDUODUÖQ� SDUDPHWULN� WDVDUÖPD� NDUûÖ�
PRWLYDV\RQX��LOJLOL�YH�EDNÖû�DoÖûÖ�LQFHOHQPLûWLU�

�� <g17(0

$UDûWÖUPD� NDSVDPÖQGD�� PLPDU� DGD\ODUÖQD� X\JXQ�
ELU� V�UH� ER\XQFD�� X\JXODPD\D� GD\DOÖ� SDUDPHWULN�
WDVDUÖP� HøLWLPL� YHULOPLûWLU�� (øLWLP� LoHULVLQGH�
SDUDPHWULN� WDVDUÖPÖQ� �UHWLP� DûDPDVÖQGDNL�
X\JXODPDODU�YH�GLQDPLNOHU�NRQXVXQGD�oDOÖûPDODU�
\�U�W�OP�ûW�U�� )DUNOÖ� SDUDPHWULN� WDVDUÖP�
\DNODûÖPODUÖ� DQODWÖOPÖû� YH� X\JXODPD� PHWRWODUÖ�
�]HULQH� SUDWLN� oDOÖûPDODU \�U�W�OP�ûW�U�� %X�
|øUHWLP�V�UHFLQLQ� DNDELQGH��PLPDU� DGD\ODUÖQGDQ�
EHOLUOL� NRûXOODUÖ� NDSVDPÖQGD� SURWRWLSOHPH� YH�
WDVDUÖP��]HULQH�SURMH� JHOLûWLUPHOHUL�EHNOHQPLûWLU��
%XQXQ�LoLQ�KHP�QLFHO��GHQH\VHO�PRGHO��KHP�GH�
QLWHO� �EHWLPVHO� PRGHO�� DUDûWÖUPD� PRGHOL� RODUDN�
X\JXODQPÖûWÖU��'HQH\VHO�DUDûWÖUPD�LOH�QHGHQ�VRQXo�
LOLûNLVL�DoÖNODQPÖû�ELU�GHøLûNHQLQ�GLøHU�GHøLûNHQOHU�
�]HULQGHNL� HWNLVL� LQFHOHQPLûWLU�� $UDûWÖUPD�
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LoHULVLQGH�� NDWÖOÖPFÖODUÖQ� JHOLûWLULOHQ� SDUDPHWULN�
WDVDUÖP� KDNNÖQGD� J|U�ûOHULQL� DQDOL]� HWPHN� LoLQ�
QLWHO� DUDûWÖUPD� \|QWHPOHULQGHQ� LoHULN� DQDOL]L�
NXOODQÖOPÖûWÖU��

$UDûWÖUPDQÖQ� VÖQÖUOÖOÖNODUÖQÖQ� EDûÖQGD� PLPDUODUD�
\|QHOLN� SDUDPHWULN� WDVDUÖPÖQ� |øUHWLP� V�UHFLQLQ�
X]XQ� ROPDVÖ� YH� |Q� ELOJLOHQGLUPH� JHUHNVLQLPL�
JHOPHNWHGLU�� 3DUDPHWULN� WDVDUÖP� \DNODûÖPODUÖ��
|]J�Q� PLPDUL� oDOÖûPDODUÖ� WHWLNOHPLû� ROPDVD��
KHQ�]� JHOHQHNVHO� PLPDUOÖN� IRUPDV\RQODUÖ�
LoHULVLQGH� \HU� HGLOPHPLûWLU�� %XQGD� HQ� E�\�N�
KDQGLNDEÖ� WDVDUÖP� LoLQ� IDUNOÖ� ELU� GLVLSOLQ� RODQ�
KHVDSODPDOÖ� o|]�POHPHOHUGHQ� GHVWHN� DOPDVÖ� YH�
SURJUDPODPD� EHFHULVLQH� LKWL\Do� GX\PDVÖ�
JHUHNPHNWHGLU��%X LNL�\HWLGH�DQFDN�HN�oDOÖûPDODU�
YH� DW|O\HOHU� LOH� \�U�W�OHELOLU�� %XQD� \|QHOLN�
DUDûWÖUPD�NDSVDPÖQGD����VDDWOLN�|]HO�ELU�oDOÖûPD�
\�U�W�OP�ûW�U�� dDOÖûPD�� ELUHELU� X\JXODPD� YH�
SUDWLN� YDU\DV\RQODUÖ� LOH� JHUoHNOHûWLøL� LoLQ�PHQWRU�
GHVWHøLQH� LKWL\Do� GX\PDNWDGÖU�� $NVL WDNGLUGH��
|øUHWLP�V�UHFL�ROXPVX]�HWNLOHQPHNWHGLU��0HYFXW�
PHQWRU� VD\ÖVÖQÖQ� ELUHELU� LOJLOHQHELOHFHøL� YH�
oDOÖûDELOHFHøL� NDGDU� GHQHN� LOH� DUDûWÖUPD�
\�U�W�OP�ûW�U��%X�NÖVÖWODPD��DUDûWÖUPDQÖQ�VDøOÖNOÖ�
YH� X\JXQ� QLWHOLNOHUGH� JHUoHNOHûPHVL� LoLQ�
X\JXODQPÖûWÖU�

���� gUQHNOHP�*UXEX

$UDûWÖUPD�� 8\JXODPD\D� 'D\DOÖ� 3DUDPHWULN�
7DVDUÖP� $W|O\H� oDOÖûPDODUÖ� WDPDPHQ� J|Q�OO��
RODUDN� NDWÖODQ� ��� PLPDU� DGD\Ö� LOH� ��� VDDWOLN� ELU�
oDOÖûPD� LOH� \�U�W�OP�ûW�U�� dDOÖûPD� LoHULVLQGH�
SDUDPHWULN� WDVDUÖP� LONHOHUL� DNWDUÖOPÖû� KHP�
PRGHOOHPH� KHP� GH� SURJUDPODPD� DUDoODUÖQGDQ�
EDKVHGLOPLûWLU�� � .DWÖOÖPFÖODU� UDVWJHOH� VHoLOPLûWLU��
0H]XQL\HWH� \DNÖQ� ROPDVÖ� \HWHUOL� YH� WD]H� PLPDUL�
HQIRUPDV\RQD� VDKLS� RODELOPHVL� LoLQ� GLNNDWH�
DOÖQPÖûWÖU��.DWÖOÖPFÖODUÖQ�GDKD�|QFH�KHUKDQJL�ELU�
SDUDPHWULN� WDVDUÖP� \DNODûÖPÖ� LOH� 0LPDUL� SURMH�
JHOLûWLUPHPLû�ROPDVÖ�|Q�NRûXO�RODUDN� DUDQPÖûWÖU��
%|\OHFH� GDKD� |QFH� KHUKDQJL� ELU� SDUDPHWULN�
WDVDUÖP�DUDFÖQÖ�NXOODQPDPÖû�ROPDVÖ�YH�DUDFD�NDUûÖ�
ELU�|Q�\DUJÖVÖQÖQ�EXOXQPDPDVÖQD�GLNNDW�HGLOPLûWLU��
.DWÖOÖPFÖODUÖQ�GDKLO�ROGXøX�OLVDQV�SURJUDPODUÖQGD�
SDUDPHWULN�WDVDUÖPD�\|QHOLN�KHUKDQJL�ELU�DQODWÖP�
YH\D� GHUV� LoHULøL� \RNWXU�� $W|O\H� oDOÖûPDVÖQÖQ�
VRQXFXQGD� NDWÖOÖPFÖODUÖQ� NHQGL� X\JXODPDOÖ� SURMH�
JHOLûWLUPHOHUL��VXQXP�KD]ÖUODPDODUÖ�LoLQ���KDIWDOÖN�
HN�V�UH�WDQÖPODQPÖûWÖU�

���� 9HUL�7RSODPD�$UDoODUÖ

%X� oDOÖûPDGD� DPDFD� \|QHOLN� RODUDN� �� DGHW� YHUL�
WRSODPD�DUDFÖ�NXOODQÖOPÖûWÖU��%LULQFL�YHUL� WRSODPD�
DUDFÖ��3HUIRUPDQV�'HøHUOHQGLUPH�gOoHøL���LNLQFL�
YHUL� WRSODPD� DUDFÖ� LVH� ZHE� �]HULQGHQ� \DSÖODQ�
�gøUHQFL�*|U�û�$QNHWL�GLU�

���� 3HUIRUPDQV�'HøHUOHQGLUPH�gOoHøL�
�5XEULF�

dDOÖûPD� VRQXFXQGD� |øUHQFLOHULQ� SURMH� WDEDQOÖ�
|øUHQPH�PHWRGX�LOH�EDûDUÖODUÖQÖ�DQDOL]�HGHELOPHN�
LoLQ� SHUIRUPDQV� GHøHUOHQGLUPH� |OoHøL�
JHOLûWLULOPLûWLU��$PDFD�X\JXQ�RODUDN�|OoHøLQ�\DSÖVÖ�
�KROLVWLF�� UXEULN� RODUDN� EHOLUOHQPLûWLU�� gOoHN�
LoHULVLQGHNL�W�P�PDGGHOHU�DQODWÖODQ�GHUV�LoHULøL�LOH�
LOLûNLOL� YH� WHPHO� SUHQVLSOHUL� NDSVDPDNWDGÖU�� %X�
PDGGHOHU� X\JXODPD\D� GD\DOÖ� SDUDPHWULN� WDVDUÖP�
DW|O\HVL�LoHULVLQGH�DQODWÖODQ�WDVDUÖP�\DNODûÖPODUÖ�YH�
�UHWLP�PHWRWODUÖ�LOH�JHOLûWLULOHQ�ELUH\VHO�ELU�SURMH\L�
GHøHUOHQGLUPHN� �]HUH� KD]ÖUODQPÖûWÖU�� %X�
SHUIRUPDQV� |OoHøL� JHOLûWLULOLUNHQ� �� IDUNOÖ�
DODQ�NRQX� X]PDQODUÖQÖQ� YH� ELU� WDQH� GH� SURMH�
WDEDQOÖ� |øUHQPH� NRQXVXQGD� X]PDQ� J|U�û��
DOÖQPÖûWÖU�� gOoHN� �� DUGÖûÖN� ER\XWWD� ��� DGHW� DOW�
ER\XWWD�WDQÖPODQPÖûWÖU��

3HUIRUPDQV� GHøHUOHQGLUPH� |OoHøLQLQ� JHoHUOLOLN�
oDOÖûPDVÖ� ´NDSVDP� JHoHUOLøL� �FRQWHQW� YDOLGLW\�µ�
RODUDN� HOH� DOÖQPÖûWÖU�� .DSVDP� JHoHUOLøL� LoLQ�
\HQLGHQ� X]PDQ� J|U�ûOHULQH� EDûYXUXODUDN� |OoPH�
DUDFÖQÖQ�JHoHUOLøL�VDøODQPÖûWÖU��

gOoPH� DUDFÖQÖQ� \DSÖ� JHoHUOLOLøLQL� EHOLUOHPHN�
DPDFÖ\OD� WHPHO� ELOHûHQOHU� DQDOL]L� X\JXODQPÖû� YH�
DQDOL]� VRQXFXQGD� |OoPH� DUDFÖQÖQ� WHN� ELU� WHPHO�
\DSÖ\Ö� |OoW�ø�� WHVSLW� HGLOPLûWLU��7HPHO�ELOHûHQOHU�
DQDOL]L� VRQXoODUÖQD� GD\DQDUDN� |OoPH� DUDFÖ� LOH�
DPDoODQDQ� ´3DUDPHWULN� 7DVDUÖPD� 'D\DOÖ� 3URMH�
3HUIRUPDQV� 'HøHUOHQGLUPHµ� WHPHO� ER\XWXQXQ�
|Oo�OHELOGLøL� VDSWDQPÖûWÖU�� gOoPH� DUDFÖQÖQ��
SDUDPHWULN�WDVDUÖP�SURMHVLQLQ�|Oo�OPHVLQH� LOLûNLQ�
YDU\DQVÖQ� ������·�Q�� DoÖNODGÖøÖ� VDSWDQPÖûWÖU��
%DûND�ELU�GH\LûOH�|OoPH�DUDFÖQÖQ�KHU�ELU�PDGGHVL��
LoHULøLQ� JHQHO� DPDFÖ� RODQ� SDUDPHWULN� WDVDUÖP�
SURMHVLQLQ� SHUIRUPDQVÖQÖ� |OoPH� DPDFÖQD� \�NVHN�
RUDQGD�KL]PHW�HWPHNWHGLU�

*�YHQLUOLN� oDOÖûPDVÖ� NRQXVXQGD� LVH��
´SXDQOD\ÖFÖODU� DUDVÖ� J�YHQLUOLN� �LQWHU�UDWHU�
UHOLDEOLW\�µ� \|QWHPLQH� EDûYXUXOPXûWXU�� %XQXQ�
LoLQ�� LNL� DODQ� X]PDQÖ� ��� |øUHQFLQLQ� KD]ÖUODGÖøÖ�
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SURMHOHUL�JHOLûWLULOHQ�|OoHN�LOH�GHøHUOHQGLUPLû�YH�LNL�
X]PDQÖQ� GHøHUOHQGLUPH� VRQXoODUÖ� DUDVÖQGDNL�
NRUHODV\RQ� KHVDSODQPÖû� YH� SHDUVRQ� NRUHODV\RQ�
NDWVD\ÖVÖ� ������ RODUDN� EXOXQPXûWXU�� $\QÖ�
]DPDQGD� KHU� LNL� GHøHUOHQGLUPH� N�PHVL� DUDVÖQGD�

\DSÖODQ� 0DQQ�:KLWQH\� 8� 7HVWL� LOH� 8]PDQ� �·LQ�
YHUGLøL�RUWDODPD�SXDQ��������X]PDQ��·QLQ�YHUGLøL�
RUWDODPD� SXDQ� LVH� ������ RODUDN� EXOXQPXûWXU��
7DEOR��·GH�X]PDQODUÖQ�GHøHUOHQGLUPH�VRQXoODUÖQD�
LOLûNLQ�0DQQ�:KLWQH\�8�WHVWL�VRQXoODUÖ�YHULOPLûWLU��

7DEOR��� 8]PDQODUÖQ�'HøHUOHQGLUPHOHULQH�ùOLûNLQ�0DQQ�:KLWQH\�8�7HVWL�6RQXoODUÖ

8]PDQODU 1 6ÖUD�2UWDODPDVÖ 6ÖUD�7RSODPÖ 8 3

8]PDQ�� �� ����� ������ ������ �����
8]PDQ�� �� ����� ������

7DEOR��·GH�J|U�OG�ø��JLEL�0DQQ�:KLWQH\�8�7HVWL�
6RQXoODUÖQD� �8�  � ������� �� S�  � ������ !� ������
EDNÖOGÖøÖQGD�� X]PDQODU� DUDVÖQGDNL� GHøHUOHQGLUPH�
VRQXoODUÖ�DUDVÖQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÖ�IDUN�
EXOXQPDPÖûWÖU�

���� gøUHQFL�*|U�û�$QNHWL

$UDûWÖUPD\D� NDWÖODQODUÖQ�� X\JXODPD� V�UHFLQGH�
\DûDGÖNODUÖ� VRUXQODUÖ�� HøLWLP� LoHULNOHUL� NRQXVXQGD�
ROXPOX� YH\D� ROXPVX]� J|U�ûOHULQL� EHOLUOHPHN�
DPDFÖ\OD���VRUXGDQ�ROXûDQ�NDWÖOÖPFÖ�J|U�û��DQNHWL�
JHOLûWLULOPLûWLU�� %X� DQNHW� VD\HVLQGH� NDWÖOÖPFÖODUÖQ�
NRQX� LoHULNOHULQH� \|QHOLN� VDKLS� ROGXNODUÖ� NLûLVHO�
J|U�ûOHUL� LoHULN� DQDOL]L� \|QWHPL� LOH�
GHøHUOHQGLULOPLûWLU�

���� 9HUL�d|]�POHQPHVL�<RUXPX

$UDûWÖUPDGD� HOGH� HGLOHQ� YHULOHULQ�
o|]�POHQPHVLQGH� YHULOHULQ� QRUPDO� GDøÖOÖPD�
X\JXQOXN� J|VWHUHELOHFHøL� NDEXO�
HGLOHPH\HFHøLQGHQ� |W�U�� YH� GHQHN� VD\ÖVÖQÖQ� ���
NLûL� ROPDVÖQGDQ� GROD\Ö� SDUDPHWULN� ROPD\DQ�
LVWDWLVWLN� WHNQLNOHULQGHQ� 0DQQ�:KLWQH\� 8� WHVWL�
NXOODQÖOPÖûWÖU�� %X� WHVWWH�� LNLOL� RODQ� EDøÖPVÖ]�
GHøLûNHQ� �SDUDPHWULN� WDVDUÖP� \DNODûÖPÖ� ²
SURJUDPODPD�PRGHOOHPH�� YH� V�UHNOL� YH\D� VÖUDOÖ�
RODQ� ELU� EDøÖPOÖ� GHøLûNHQ�ROPDVÖ� �5XEULF� |OoHøH�
J|UH�SHUIRUPDQV�SXDQÖ��JHUHNPHNWHGLU�

0DQQ�:KLWQH\� 8� WHVWL� QLFHOLNVHO� |OoHNOL�
J|]OHPOHUL�YHULOHQ�LNL�|UQHNOHPLQ�D\QÖ�GDøÖOÖPGDQ�
JHOLS� JHOPHGLøLQL� LQFHOHPHN� NXOODQÖODQ� ELU�
SDUDPHWULN ROPD\DQ� LVWDWLVWLN� WHVWGLU�� .�o�N�
KDFLPOL��\DQL���·GHQ�N�o�N�YHULOL��|UQHNOHPOHU�LoLQ�
WHUFLK� HGLOLU� >�@�� %X� WHVWLQ� ERû� KLSRWH]L� +��� LNL�
JUXEXQ� SXDQ� GDøÖOÖPODUÖ� ELUELULQH� HûLWWLU��

$UDûWÖUPDQÖQ� ´KLSRWH]L� RODQ� SDUDPHWULN� WDVDUÖP�
\DNODûÖPODUÖQÖQ� SURMH� EDûDUÖVÖQD� HWNLVL� HûLWWLUµ�
KLSRWH]L�LOH�|UW�ûPHNWHGLU��

ùVWDWLVWLNVHO�LûOHPOHU�6366��6WDWLVWLFDO�3DFNDJH�IRU�
6RFLDO�6FLHQFHV�IRU�:LQGRZV��6�U�P�������SDNHW�
SURJUDPÖ�NXOODQÖODUDN�\DSÖOPÖûWÖU��7�P�LVWDWLVWLNVHO�
o|]�POHPHGH� ����� DQODPOÖOÖN� G�]H\L� WHPHO�
DOÖQPÖûWÖU�� $UDûWÖUPDGD� NXOODQÖODQ� DQNHWOHU� YH�
|OoHNOHU� W�P�|øUHQFLOHUH� D\QÖ� \HUGH�YH� ]DPDQGD�
DUDûWÖUPDFÖ�NRQWURO�QGH�X\JXODQPÖûWÖU��8\JXODPD�
|QFHVL� GHøHUOHQGLUPH� |Oo�WOHUL� |øUHQFLOHUH�
YHULOPLû�� X\JXODPD� VÖUDVÖQGD� DQNHW� YH� |OoHNOHULQ�
\|QHUJHOHUL� |øUHQFLOHUH� RNXWXOPXû�� GDKD� VRQUD�
JHUHNOL� DoÖNODPDODU� \DSÖOPÖûWÖU�� 'DKD� |QFH� GH�
EHOLUWLOGLøL� JLEL� GHøHUOHQGLUPHQLQ� QHVQHOOLøL�
DoÖVÖQGDQ�SHUIRUPDQV�GHøHUOHQGLUPH�|OoHøL�� DODQ�
X]PDQÖ�LNL�NLûL�WDUDIÖQGDQ�SXDQODQGÖUÖOPÖûWÖU��$\QÖ�
ûHNLOGH� GHQHNOHULQ� SURMHOHULQLQ� GHøHUOHQGLULOPHVL�
GH�X]PDQODU� WDUDIÖQGDQ� \DSÖOPÖûWÖU�� ùNL� X]PDQÖQ�
GHøHUOHQGLUPH� VRQXoODUÖ� DUDVÖQGDNL� NRUHODV\RQ�
KHVDSODQPÖû� YH� 0DQQ�:KLWQH\� 8� 7HVWL� VRQXFX�
������ RODUDN� EXOXQPXûWXU�� 3HUIRUPDQV�
GHøHUOHQGLUPH� |OoHøLQLQ� GHøHUOHQGLULOPHVL�
KD]ÖUODQDQ� SXDQODPD� DQDKWDUÖQD� �UXEULF�� J|UH�
\DSÖOPÖûWÖU�� %X� GD� SXDQODPDQÖQ� J�YHQLUOLøLQL�
DUWÖUPÖûWÖU��$UDûWÖUPD�ER\XQFD�KLoELU�GHQHN�ND\EÖ�
ROPDGÖøÖQGDQ� JUXSODUÖQ� GHQNOLøLQL� ER]DQ� ELU�
GXUXP�ROPDPÖûWÖU�

�� %8/*8/$5

3UDWLN� X\JXODPD\D� GD\DOÖ� PLPDUOÖN� DGD\ODUÖQD�
\|QHOLN� SDUDPHWULN� WDVDUÖP� X\JXODPDODUÖQÖQ�
|øUHQFL� EDûDUÖODUÖQD� HWNLVL� YH� EX� |øUHWLP�
PHWRGXQD� \|QHOLN� |øUHQFL� J|U�ûOHULQGHQ� HOGH�
HGLOHQ�EXOJXODUD�YH�\RUXPODUD�\HU�YHULOPLûWLU�
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���� 3URMH�7DEDQOÖ�gøUHQPH�6�UHFL�7�P�
%R\XWODUD�ùOLûNLQ�%XOJXODU

$UDûWÖUPDQÖQ�DOW�DPDFÖ�´WHUFLK�HGLOHQ�SDUDPHWULN�
WDVDUÖP� \DNODûÖPÖQÖQ� |øUHQFLOHULQ� EDûDUÖVÖQD�
LVWDWLNVHO� RODUDN� DQODPOÖ� ELU� IDUN� \DUDWÖ\RU� PX"µ�
ûHNLOGH� YHULOPLûWLU�� %X� DOW� SUREOHPGHNL� EDûDUÖ�
SXDQÖ� GHQHNOHULQ� SURMH� WDEDQOÖ� |øUHQPH�
DûDPDODUÖQGD� DOPÖû� ROGXNODUÖ� WRSODP� SXDQD�
NDUûÖOÖN�JHOPHNWHGLU��

%X�DOW�DPDFD�\|QHOLN�0DQQ�:KLWQH\�8�WHVWL�DQDOL]�
VRQXFX� WDEOR� �·GH� YHULOPLûWLU�� $QDOL]� VRQXFXQD�
J|UH�� SURJUDPODPD� LOH�SDUDPHWULN� WDVDUÖP�\DSDQ�
JUXEXQ�EDûDUÖ�SXDQODUÖQÖQ�VÖUD�RUWDODPDVÖ���������
PRGHOOHPH� LOH�SDUDPHWULN� WDVDUÖP�\DSDQ�JUXEXQ�
EDûDUÖ�SXDQODUÖQÖQ�VÖUD�RUWDODPDVÖQGDQ��������GDKD�
\�NVHNWLU�� )DNDW�� EX� IDUN� LVWDWLVWLNVHO� RODUDN�
DQODPOÖ�GHøLOGLU���8� ���������S�!������

7DEOR��� 7HUFLK�HGLOHQ�SDUDPHWULN�WDVDUÖP�\DNODûÖPODUÖ�LOH�JUXSODUÖQ�EDûDUÖODUÖQD�LOLûNLQ�0DQQ�:KLWQH\�8�
7HVWL�6RQXoODUÖ

1 6ÖUD�2UWDODPDVÖ 6ÖUD�7RSODPÖ 8 3
3URJUDPODPD�LOH�3DUDPHWULN�7DVDUÖP � ����� ����� ������ �����
0RGHOOHPH�LOH�3DUDPHWULN�7DVDUÖP � ���� �����

%X� EXOJX\D� GD\DOÖ� WHUFLK� HGLOHQ� WDVDUÖP�
\DNODûÖPODUÖ� DUDVÖQGD� KHUKDQJL� ELU� IDUNOÖOÖN�
EXOXQPDPÖûWÖU�� � $PD� DUDGDNL� IDUNÖQ� oRN� E�\�N�
ROPDPDVÖ�SURJUDPODPD�LOH�\DSÖODQ�WDVDUÖPODUÖQ�HQ�
D]�PRGHOOHPH�LOH�\DSÖODQ�WDVDUÖPODU�NDGDU�EDûDUÖOÖ�
ROGXøXQX�J|VWHUPLûWLU�

���� 3URMH�7DVDUÖP�9H�3ODQODPD�$OW�
%R\XWXQD�ùOLûNLQ�%XOJXODU

$UDûWÖUPDQÖQ� DOW� DPDoODUÖQGDQ� ELULQFLVL� ´WHUFLK�
HGLOHQ�\DNODûÖPODUÖQ�EDûDUÖOÖ�ELU�SURMH�SODQODPD�YH�

WDVDUÖP�DûDPDVÖQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÖ�ELU�
IDUN�YDU�PÖGÖU"µ�ûHNOLQGH�YHULOPLûWLU��

%X�DOW�DPDFD�\|QHOLN�0HDQ�:KLWQH\�8�WHVWL�DQDOL]�
VRQXFX� 7DEOR��·GH� J|VWHULOPLûWLU�� $QDOL]�
VRQXFXQD� J|UH�� SURJUDPODPD� LOH� SDUDPHWULN�
WDVDUÖP� WHUFLK� HGHQ� JUXEXQ� EDûDUÖ� SXDQÖ� �������
PRGHOOHPH� LOH�SDUDPHWULN� WDVDUÖP�JUXEXQ�EDûDUÖ�
SXDQODUÖQÖQ� VÖUD� RUWDODPDVÖQGDQ� ������� GDKD�
\�NVHNWLU�� %X� IDUN� LVWDWLVWLNVHO� RODUDN� DQODPOÖ�
GHøLOGLU���8� ���������S�!������

7DEOR��� 7HUFLK�HGLOHQ�\DNODûÖPODUÖQ�SURMH�SODQODPD�YH�WDVDUÖP�DOW�ER\XWXQD�LOLûNLQ�0DQQ�:KLWQH\�8�7HVWL�
6RQXoODUÖ

8]PDQODU 1 6ÖUD�2UWDODPDVÖ 6ÖUD�7RSODPÖ 8 3
3URJUDPODPD�LOH�3DUDPHWULN�7DVDUÖP � ���� ����� ������ �����
0RGHOOHPH�LOH�3DUDPHWULN�7DVDUÖP � ���� �����

3URMH� SODQODPD� YH� WDVDUÖP� DûDPDODUÖQGD�� WHUFLK�
HGLOHQ� \DNODûÖPODU� DUDVÖQGD� DQODPOÖ� KHUKDQJL� ELU�
IDUN� J|U�OPHPLûWLU�� � 3ODQODPD� DûDPDVÖQGD� YH�
WDVDUÖPD� DNWDUÖUNHQ� X\JXODQDQ� LûOHP�
EDVDPDNODUÖQGD� KHU� LNL� JUXSWD� EHQ]HU� EDûDUÖ\Ö�
J|VWHUPLûWLU�

���� 3URMH�*HOLûWLUPH�$OW�%R\XWXQD ùOLûNLQ�
%XOJXODU

$UDûWÖUPDQÖQ� DOW� DPDoODUÖQGDQ� LNLQFLVL� ´WHUFLK�
HGLOHQ� WDVDUÖP� \DNODûÖPÖQÖQ� SURMH� JHOLûWLUPH�
DûDPDVÖQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÖ�ELU�IDUN�YDU�
PÖGÖU"µ�ûHNOLQGH�YHULOPLûWLU��
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%X�DOW�DPDFD�\|QHOLN�0HDQ�:KLWQH\�8�WHVWL�DQDOL]�
VRQXFX� 7DEOR��·GH� YHULOPLûWLU�� $QDOL]� VRQXFXQD�
J|UH��SURJUDPODPD�LOH�SDUDPHWULN�WDVDUÖPÖ�\DSDQ�
JUXEXQ�EDûDUÖ�SXDQ�RUWDODPDVÖ��������PRGHOOHPH�

LOH� WDVDUÖP� \DSDQ� JUXEXQ� EDûDUÖ� SXDQODUÖQÖQ� VÖUD�
RUWDODPDVÖQGDQ� ������� GDKD� G�û�NW�U�� %X� IDUN�
LVWDWLVWLNVHO�RODUDN�DQODPOÖ�GHøLOGLU���8� ���������S�
!������

7DEOR����7HUFLK�HGLOHQ�\DNODûÖPODUÖQ�SURMH�JHOLûWLUPH�DOW�ER\XWXQD�LOLûNLQ�0DQQ�:KLWQH\�8�7HVWL�6RQXoODUÖ

8]PDQODU 1 6ÖUD�2UWDODPDVÖ 6ÖUD�7RSODPÖ 8 3
3URJUDPODPD�LOH�3DUDPHWULN�7DVDUÖP � ���� ����� ������ �����
0RGHOOHPH�LOH�3DUDPHWULN�7DVDUÖP � ���� �����

%LU� |QFHNL� EXOJXGD� ROGXøX� JLEL� WHUFLK� HGLOHQ�
\DNODûÖPODU� D\QÖ� RUDQGD� EDûDUÖ\Ö� ROXPOX� \|QGH�
HWNLOHPLûWLU�� g]HOOLNOH� \HQL� ELU� WDVDUÖP� \DNODûÖPÖ�
RODQ� SDUDPHWULN� WDVDUÖP� SUHQVLSOHULQLQ�
NDYUDQPDVÖ� YH� SURMHOHUGH� X\JXODQPDVÖ� ROXPOX�
RODUDN�J|]OHPOHQPLûWLU�

���� 3URMH�8\JXODPD�$OW�%R\XWXQD�ùOLûNLQ�
%XOJXODU

$UDûWÖUPDQÖQ� DOW� DPDoODUÖQGDQ� LNLQFLVL� ´WHUFLK�
HGLOHQ� WDVDUÖP� \DNODûÖPÖQÖQ� SURMH� X\JXODPD�

DûDPDVÖQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÖ�ELU�IDUN�YDU�
PÖGÖU"µ�ûHNOLQGH�YHULOPLûWLU��

%X�DOW�DPDFD�\|QHOLN�0HDQ�:KLWQH\�8�WHVWL�DQDOL]�
VRQXFX� 7DEOR��·GH� YHULOPLûWLU�� $QDOL]� VRQXFXQD�
J|UH�� SURJUDPODPD� LOH�SDUDPHWULN� WDVDUÖP�\DSDQ�
JUXEXQ�EDûDUÖ�SXDQÖ���������PRGHOOHPH�LOH�WDVDUÖP�
\DSDQ� JUXEXQ� EDûDUÖ� SXDQODUÖQÖQ� VÖUD�
RUWDODPDVÖQGDQ� ������� GDKD� \�NVHNWLU�� %X� IDUN�
LVWDWLVWLNVHO�RODUDN�DQODPOÖ�GHøLOGLU���8� ���������S�
!������

7DEOR��� 7HUFLK�HGLOHQ�\DNODûÖPODUÖQ�SURMH�X\JXODPD�DOW�ER\XWXQD�LOLûNLQ�0DQQ�:KLWQH\�8�7HVWL�6RQXoODUÖ

8]PDQODU 1 6ÖUD�2UWDODPDVÖ 6ÖUD�7RSODPÖ 8 3
3URJUDPODPD�LOH�3DUDPHWULN�7DVDUÖP � ���� ����� ������ �����
0RGHOOHPH�LOH�3DUDPHWULN�7DVDUÖP � ���� �����

���� 3URMH� 7HVOLP� $OW� %R\XWXQD� ùOLûNLQ�
%XOJXODU

$UDûWÖUPDQÖQ� DOW� DPDoODUÖQGDQ� G|UG�QF�V��
´WHUFLK� HGLOHQ� WDVDUÖP� \DNODûÖPÖQÖQ� SURMH� WHVOLP�
DûDPDVÖQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÖ�ELU�IDUN�YDU�
PÖGÖU"µ�ûHNOLQGH�YHULOPLûWLU��

%X�DOW�DPDFD�\|QHOLN�0HDQ�:KLWQH\�8�WHVWL�DQDOL]�
VRQXFX� 7DEOR��·GD� YHULOPLûWLU�� $QDOL]� VRQXFXQD�
J|UH�� SURJUDPODPD� LOH� WDVDUÖP� \DSDQ� JUXEXQ�
EDûDUÖ� SXDQODUÖQÖQ� VÖUD� RUWDODPDVÖ� ��������
PRGHOOHPH� LOH� WDVDUÖP� \DSDQ� JUXEXQ� EDûDUÖ�
SXDQODUÖQÖQ� VÖUD� RUWDODPDVÖQGDQ� ������� GDKD�
\�NVHNWLU�� %X� IDUN� LVWDWLVWLNVHO� RODUDN� DQODPOÖGÖU��
�8� ���������S��������

7DEOR����7HUFLK�HGLOHQ�\DNODûÖPODUÖQ�SURMH�WHVOLP�DOW�ER\XWXQD�LOLûNLQ�0DQQ�:KLWQH\�8�7HVWL�6RQXoODUÖ

8]PDQODU 1 6ÖUD�2UWDODPDVÖ 6ÖUD�7RSODPÖ 8 3
3URJUDPODPD�LOH�3DUDPHWULN�7DVDUÖP � ����� ����� ������ �����
0RGHOOHPH�LOH�3DUDPHWULN�7DVDUÖP � ���� �����
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���� .DWÖOÖPFÖ�*|U�ûOHULQH�'D\DOÖ�%XOJXODU�
9H�<RUXPODU

'HQHNOHULQ�� GHUV� LoHULNOHUL� LOH� LOJLOL� ROXPOX� YH�
ROXPVX]� J|U�ûOHULQL� |øUHQPHN� LoLQ� KD]ÖUODQDQ�
J|U�û� DQNHWLQGH�� ROXPOX� GHøHUOHQGLUPHOHU�
DøÖUOÖNWDGÖU�� .DWÖOÖPFÖODUÖQ� E�\�N� ELU� oRøXQOXøX�
DW|O\HQLQ� LoHULøLQL� YH� SURMH� JHOLûWLUPH\L� PHVOHNL�
JHOLûLPOHUL� DoÖVÖQGDQ� E�\�N� NDWNÖ� VDøODGÖøÖ�
J|U�û�QGHGLU��.DWÖOÖPFÖ���YH�.DWÖOÖPFÖ����EX�WLS�
oDOÖûPDODUÖQ� GDKD� NDOÖFÖ� GHøHU� WDûÖGÖøÖQÖ� YH� GHUV�
LoHULøLQGH� DQODWÖODQ� NRQXODUÖ� SHNLûWLUGLøLQL�
EHOLUWPLûWLU�� .DWÖOÖPFÖ��� LVH� EX� WLS� oDOÖûPDODUÖQ�
PHVOHNL� SUDWLNWH� E�\�N� ID\GD� VDøODGÖøÖQÖ�
YXUJXODPÖûWÖU�� %D]Ö� NDWÖOÖPFÖODU�� DW|O\H� VDDWLQLQ�
\HWHUVL]� ROGXøXQX� YH� V�UHQLQ� GDUOÖøÖQGDQ� GROD\Ö�
SUDWLN� oDOÖûPDODUÖQ� \HWHUOL� RUDQGD� WHNUDU�
HGLOHPHGLøLQL� EHOLUWPLûOHUGLU�� .DWÖOÖPFÖ���� LVH�
DW|O\H� LoHULVLQGH� \DSÖODQ� oDOÖûPDODUÖQ� YH� YHULOHQ�
XIDN�SUDWLN�DOÖûWÖUPDODUÖQ��SURMH�JHOLûWLUPH�V�UHFLQL�
WDNYL\H� HGLFL� ROPDVÖ� \|Q�QGH� J|U�û�Q��
ELOGLUPLûWLU�

�� 7$57,ú0$�9(�6218d

$UDûWÖUPD� VRQXFXQGD� HOGH� HGLOHQ� EXOJXODU�
J|VWHUL\RU�NL��SURJUDPODPD�LOH�\DSÖODQ�SDUDPHWULN�
WDVDUÖPODU��PRGHOOHPH�LOH�\DSÖODQ�X\JXODPDODUGDQ�
oRN�GDKD�DPDFD�X\JXQ�YH�WDQÖPOÖ�LONHOHUL�oRN�GDKD�
ID]OD� GRøUXODPDNWDGÖU�� 3DUDPHWULN� WDVDUÖP�
SURMHOHULQLQ� JHUoHNOHûPHVLQGH�� WHUFLK� HGLOHQ�
\DNODûÖPODU�DUDVÖQGD�KHUKDQJL�ELU�IDUNOÖOÖN�YH\D�HWNL�
EXOXQPDPÖûWÖU��<DQL�RUWD\D�NRQDQ��U�QGH��WHUFLK�
HGLOHQ�\DNODûÖPÖQ�KHUKDQJL�ELU�HWNLVL�\RNWXU��7�P�
EXQODU�J|]WHUL\RU�NL��DOJRULWPLN�EHFHULOHUH�LKWL\Do�
GX\DQ� SDUDPHWULN WDVDUÖPÖQ�� PLPDUL� DGD\ODUD�
EHQLPVHWPHN�YH� WDVDUÖP�V�UHoOHULQH�GDKLO�HWPHN�
LoLQ� SURJUDPODPD� HøLWLPLQLQ� oRN� HUNHQ�
G|QHPOHUGH� YHULOPHVL� EX� EHFHULOHULQ�
JHOLûWLULOPHVLQH� |Q� D\DN� RODFDNWÖU�� .DWÖOÖPFÖODUÖQ�
J|U�ûOHUL� GH� EX� VRQXFX� SHNLûWLUPLûWLU�� (øLWLP�
V�UHFLQGH� YHULOHQ� WHRULLN� ELOJLOHULQ� YH� \DSÖODQ�
SUDWLNOHULQ� ]DPDQ� NÖVWDVÖ� LOH� GHøHUOHQGLULOGLøLQGH�
\HWHUVL]�ROGXøXQX��DQFDN�HøLWLP�KD\DWÖ� LoHULVLQGH�
PHVOHNL� HQIRUPDV\RQOD� KDUPDQODQDUDN� YHULOHFHN�
ELU� SURJUDPODPD� HøLWLPLQLQ� SDUDPHWULN� WDVDUÖP�
\DNODûÖPODUÖQÖQ� EHQLPVHQPHVL� QRNWDVÖQGD� oRN�
GDKD�HWNLQ�RODFDøÖQÖ�EHOLUWLOPLûWLU��

*HOHFHN� oDOÖûPDODU� LoLQ� |QFHOLNOL� RODUDN� EX�
DUDûWÖUPD� LoHULVLQGH� JHOLûWLULOHFHN� |OoPH� DUDFÖ�

JHOLûWLULOHUHN�� IDUNOÖ� DOW� ER\XWODU� HNOHQHUHN�� IDUNOÖ�
WDVDUÖP� PHWRWODUÖ� LoLQ� NXOODQÖODELOLU�� 7DVDUÖP�
HøLWLP YH� |øUHWLPL� DoÖVÖQGDQ� KDQJL� \|QWHPOHULQ�
GDKD�HWNLQ�YH�YHULPOL�ROGXøX�J|U�OHELOLU��0LPDUL�
HøLWLPGH�� |OoPH� YH� GHøHUOHQGLUPH� DûDPDVÖ�
V�EMHNWLI� GHøHUOHU� GRøUXOWXVXQGD� JHUoHNOHûHQ�
WDVDUÖP�SURMHOHULQLQ�QLWHOLøL�YH�NDSVDPÖ�|Oo�OHELOLU�
GHøHUOHU� YH� VWDQGDUWODU� LOH ND\ÖW� DOWÖQD� DOÖQDELOLU���
$\UÖFD�� PHQWRU� VD\ÖVÖQÖ� DUWÖUDUDN� GHQHN� VD\ÖVÖQÖ�
DUÖWDELOLU�� YHULOHULQ� QRUPDO� GDøÖOPÖû� ROPD�
GXUXPODUÖQÖ�LQFHOH\HELOLU�

.$<1$./$5

>�@� :RRGEXU\� 5�� YH� GLø��� ������ 3DUDPHWULF�
0RGHOLQJ� DV� D� 'HVLJQ� 5HSUHVHQWDWLRQ� LQ�
$UFKLWHFWXUH�� $� 3URFHVV� $FFRXQW�� 7KLUG�
&'(15&&,� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�
(GXFDWLRQ� ,QQRYDWLRQ� DQG� 3UDFWLFH� LQ�
(QJLQHHULQJ�'HVLJQ�

>�@� &URVV� 1��� ������ 'HVLJQ� 5HVHDUFK�� $�
'LVFLSOLQHG�&RQYHUVDWLRQ��'HVLJQ�,VVXHV��9RO������
1R���������

>�@� :LOOLDPV� &��� ������ 'HVLJQ� E\� $OJRULWKP��
'LJLWDO�7HFWRQLFV��/HDFK�31�7XUQEXOO�'�:LOOLDPV�
&��-RKQ�:LOH\�	�6RQV�

>�@�/DZVRQ��%���������+RZ�'HVLJQHUV�7KLQN��7KH�
GHVLJQ�SURFHVV�GHP\VWLILHG��2[IRUG��$UFKLWHFWXUDO�
3UHVV��(OVHYLHU������

>�@�/DZVRQ��%���������2UDFOHV��'UDXJKWVPHQ��DQG�
$JHQWV��WKH�QDWXUH�RI�NQRZOHGJH�DQG�FUHDWLYLW\�LQ�
GHVLJQ� DQG� WKH� UROH� RI� ,7�� $XWRPDWLRQ� LQ�
&RQVWUXFWLRQ�9ROXPH�����,VVXH��������

>�@� 6FKQDEHO� 0�� $��� .DUDNLHZLF]� -��� ������
5HWKLQNLQJ� 3DUDPHWHUV� LQ� 8UEDQ� 'HVLJQ�� %XLOW�
(QYLURQPHQW�� $UFKLWHFWXUDO� 7KHRU\� DQG�
&RPSXWHU�$LGHG�$UFKLWHFWXUDO�'HVLJQ��9ROXPH����
1XPEHU� �� �� -DQXDU\� ������ 0XOWL� 6FLHQFH�
3XEOLVKLQJ��SS�������

>�@� *DQH� 9��� +D\PDNHU� -��� �����&RQFHSWXDO�
'HVLJQ� RI�+LJK�ULVHV�ZLWK�3DUDPHWULF�0HWKRGV��
3UHGLFWLQJ�WKH�)XWXUH����WK�H&$$'H�&RQIHUHQFH�
3URFHHGLQJV�



$&7$�,1)2/2*,&$� &LOW���� 6D\Õ���� +D]LUDQ�����

ϯϬ

>�@� 3DULVK� <��� 0XࡇOOHU� 3��� ������ 3URFHGXUDO�
PRGHOLQJ�RI�FLWLHV��6,**5$3+�
���3URFHHGLQJV�
RI� WKH� ��WK� DQQXDO� FRQIHUHQFH� RQ� &RPSXWHU�
JUDSKLFV� DQG� LQWHUDFWLYH� WHFKQLTXHV�� $&0�1HZ�
<RUN�� 1<�� 86$� �����
�KWWS���FLWHVHHU[�LVW�SVX�HGX�YLHZGRF�GRZQORD
G"GRL ��������������	UHS UHS�	W\SH SGI!�DOÖ
QGÖøÖ�WDULK������������

>�@�0DQQ��+��%���	�:KLWQH\��'��5����������2Q�D�
WHVW�RI�ZKHWKHU�RQH�RI� WZR�UDQGRP�YDULDEOHV� LV�
VWRFKDVWLFDOO\�ODUJHU�WKDQ�WKH�RWKHU��7KH�$QQDOV�RI�
0DWKHPDWLFDO�6WDWLVWLFV���������������
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5DQNLQJ�ZLWK�6WDWLVWLFDO�9DULDQFH�3URFHGXUH�EDVHG�$QDO\WLF�
+LHUDUFK\�3URFHVV

g=(7

%X�oDOÖûPDGD�oRN�NULWHUOL�NDUDU�DQDOL]L�\|QWHPOHULQGHQ�$QDOLWLN�+L\HUDUûL�3URVHVL�
�$+3��LOH�VÖUDODPD�\|QWHPLQL�WHPHO�DODQ�oRN�NULWHUOL�ELU�QHVQHO�VÖUDODPD�\|QWHPL�
VXQXOPDNWDGÖU��dRN�NULWHUOL�NDUDU�DQDOL]L�\|QWHPOHUL��PDWHPDWLNVHO�DOW\DSÖODUÖQGDNL�
IDUNOÖOÖNODU� QHGHQL\OH�� D\QÖ� VÖUDODPD� SUREOHPL� LoLQ� IDUNOÖ� VÖUDODPD� o|]�POHUL�
�UHWHELOPHNWHGLU�� $+3� LOH� VÖUDODPD� \|QWHPLQGH� NDUDU� YHULFLOHULQ� ���� |OoHøLQGH�
EHOLUWWLøL� WHUFLKOHU� LOH� SR]LWLI� NDUûÖODûWÖUPDODU�PDWULVOHUL� ROXûWXUXOPDNWDGÖU��$QFDN�
NDUDU�YHULFLOHU�XIDN�oDSOÖ�ELU� VÖUDODPD�SUREOHPL� LoLQ�ELOH�oRN� VD\ÖGD�NDUûÖODûWÖUPD�
\DSDUNHQ�|]QHO�\DUJÖODU�WXWDUVÖ]�VÖUDODPDODUD�QHGHQ�RODELOPHNWHGLU��%X�oDOÖûPDGD�
VXQXODQ�$+3·QLQ� VDGHOHûWLULOPLû�KDOL� RODQ� ùVWDWLVWLNVHO�9DU\DQV�3URVHG�U�� �ù93��
WHPHOOL�$+3��ù93�$+3���oRN�NULWHUOL�ELU�YHUL�VHWLQGHNL�DOWHUQDWLIOHULQ�VÖUDODPDVÖQÖ�
PDOL\HWOL� DQNHW� V�UHoOHULQH� EDûYXUPDGDQ� NULWHU� GHøHUOHULQH� J|UH� EHOLUOHPHNWHGLU��
1HVQHO�ELU� VÖUDODPD�LoLQ�ù93�YH�YHNW|UHO�QRUPDOL]DV\RQX�$+3�LOH�E�W�QOHûWLUHQ�
ù93�$+3� \|QWHPLQGH� NULWHU� DøÖUOÖNODUÖ� ù93� LOH� EHOLUOHQLUNHQ� DOWHUQDWLIOHULQ�
NDUûÖODûWÖUPDODU�PDWULVOHUL�QRUPDOL]H�HGLOPLû�J|]OHP�GHøHUOHULQGHQ�ROXûPDNWDGÖU��
ù93�$+3�LOH�VÖUDODPD�\|QWHPL��$+3�LOH�VÖUDODPD�\|QWHPLQLQ�J�oO��|]HOOLøL�RODQ�
NDUûÖODûWÖUPDODU� PDWULVOHULQL� NXOODQÖUNHQ� WXWDUOÖOÖN� |Oo�POHULQH� LKWL\Do�
GX\PDPDNWDGÖU�� ù93�$+3� \|QWHPLQGH� VDGHFH� VÖUDODQPDVÖ� LVWHQHQ� DOWHUQDWLIOHU��
VHoLPL�HWNLOH\HQ�NULWHUOHU�YH�DOWHUQDWLIOHULQ�NULWHU�GHøHUOHULQLQ�ELOLQPHVL�\HWHUOL�ROXS�
EX�SDUDPHWUHOHU�LoLQ�²$+3�\|QWHPLQGH�ROGXøX�JLEL² NDUDU�YHULFL�\DUJÖODUÖQD�LKWL\Do�
EXOXQPDPDNWDGÖU�� %X� oDOÖûPDGD� |UQHN� ELU� YHUL� VHWLQGHQ� $+3� YH� ù93�$+3�
\|QWHPOHUL� LOH� HOGH� HGLOHQ� NDUûÖODûWÖUPDOÖ� EXOJXODU�� LûOHP� NROD\OÖøÖ� YH� $+3�
\|QWHPLQGHNL�|]QHOOLøL�JLGHUPHVL�DoÖVÖQGDQ�ù93�$+3�VÖUDODPD�\|QWHPLQLQ�HWNLQ�
YH�QHVQHO�ELU�VÖUDODPD�\|QWHPL�ROGXøXQD�LûDUHW�HWPHNWHGLU�

$QDKWDU� .HOLPHOHU� $QDOLWLN� +L\HUDUûL� 3URVHVL�� dRN� .ULWHUOL� .DUDU� 9HUPH��
.DUûÖODûWÖUPDODU�0DWULVL��9HNW|UHO�1RUPDOL]DV\RQ

$%675$&7

7KLV� VWXG\� LQWURGXFHV� DQ� REMHFWLYH� PXOWLFULWHULD� UDQNLQJ� PHWKRG� EDVHG� RQ� WKH�
$QDO\WLF�+LHUDUFK\�3URFHVV��$+3���'LIIHUHQW�PXOWLFULWHULD�GHFLVLRQ�DQDO\VLV�PHWKRGV�
JHQHUDWH�GLIIHUHQW�VROXWLRQV�IRU�WKH�VDPH�UDQNLQJ�SUREOHP�EHFDXVH�RI�WKHLU�YDU\LQJ�
PDWKHPDWLFDO� PRGHOV�� ,Q� $+3�� GHFLVLRQ� PDNHUV� FRQVWUXFW� SRVLWLYH� FRPSDULVRQ�
PDWULFHV� IURP� WKHLU� SUHIHUHQFHV�E\�XVLQJ� D� VFDOH�RI� �����+RZHYHU�� HYHQ� D� VLPSOH�
UDQNLQJ� SUREOHP� UHTXLUHV� QXPHURXV� FRPSDULVRQ� PDWULFHV� ZKLOH� VXEMHFWLYH�
MXGJPHQWV� OHDG� WR� LQFRQVLVWHQW� UDQNLQJV��$V�D�VLPSOLILHG�YHUVLRQ�RI� WKH�$+3�� WKH�
6WDWLVWLFDO�9DULDQFH�3URFHGXUH��693��EDVHG�$+3��693�$+3��H[WUDFWV�WKH�UDQNLQJ�RI�
DOWHUQDWLYHV�IURP�D�PXOWLFULWHULD�GDWDVHW�ZLWKRXW�UHIHUULQJ�WR�FRVWO\�VXUYH\�SURFHVVHV��
693�$+3�XVHV�SDLUZLVH�FRPSDULVRQ�PDWULFHV��WKH�SRZHUIXO�WRRO�RI�$+3��DQG�LW�GRHV�
QRW�QHHG�WR�PHDVXUH�FRQVLVWHQF\��)RU�DQ�REMHFWLYH�UDQNLQJ�RI�DOWHUQDWLYHV��693�$+3�
HPEHGV� YHFWRU� QRUPDOL]DWLRQ� DQG� 693� LQWR� WKH� $+3�� 693� GHWHUPLQHV� FULWHULD�
ZHLJKWV�ZKLOH�SDLUZLVH�FRPSDULVRQ�PDWULFHV�IRU�DOWHUQDWLYHV�DUH�FRQVWUXFWHG�XVLQJ�
WKH�QRUPDOL]HG�REVHUYDWLRQV��,Q�693�$+3��LW�LV�VXIILFLHQW�WR�NQRZ�RQO\�FULWHULD�DQG�
DOWHUQDWLYH� YDOXHV�� XQOLNH� $+3�� ZKHUH� WKH� PRGHO� UHTXLUHV� GHFLVLRQ� PDNHUV·�
MXGJPHQWV��5HVXOWV�RI�WKH�$+3�DQG�693�$+3�IRU�WKH�H[DPSOH�LQ�WKLV�VWXG\�SRLQW�
RXW� WKDW� 693�$+3� LV� DQ� HIILFLHQW� UDQNLQJ� PHWKRG� EHFDXVH� RI� LWV� FRPSXWDWLRQDO�
HIILFLHQ\�DQG�REMHFWLYLW\�

.H\ZRUGV� $QDO\WLF� +LHUDUFK\� 3URFHVV�� 0XOWLFULWHULD� 'HFLVLRQ� 0DNLQJ�� 3DLUZLVH�
&RPSDULVRQ�0DWUL[��9HFWRU�1RUPDOL]DWLRQ�

+DOLO�$OSHU�7D\DOÖ
KDOSHUWD\DOL#LVWDQEXO�HGX�WU

ùûOHWPH�)DN�OWUHVL��
ùVWDQEXO�hQLYHUVLWHVL

0HKSDUH�7LPRU
WLPRUP#LVWDQEXO�HGX�WU

ùûOHWPH�)DN�OWHVL�
ùVWDQEXO�hQLYHUVLWHVL

*HOLû�7DULKL
����������

.DEXO�7DULKL
����������

7KLV�VXEPLVVLRQ�ILUVW�DSSHDUHG�
DV�SDUW�RI�+DOLW�$OSHU�7D\DOÖ·V�
GRFWRUDO�WKHVLV��WLWOHG�´6WDWLVWLFDO�

9DULDQFH�3URFHGXUH�%DVHG�
$QDO\WLFDO +LHUDUF\�3URFHVV��$Q�

$SSOLFDWLRQ�RQ�0XOWLFULWHULD�
)DFLOLW\�/RFDWLRQ�6HOHFWLRQµ�ZLWK�

DGYLVRUV�
3URI��0HKSDUH�7LPRU� 3K'

DQG�
3URI� 1HFGHW�g]oDNDU��3K'�
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,Q� PDQDJHPHQW� VFLHQFH�� PDQ\� SUREOHPV� IURP�
IDFLOLW\�ORFDWLRQ�WR�SURGXFWLRQ�VFKHGXOLQJ�LQYROYH�
VHOHFWLRQ�E\�UDQNLQJ�DOWHUQDWLYHV��5HVHDUFK�IURP�
PDWKHPDWLFV�� LQIRUPDWLFV�� DQG� GHFLVLRQ� VFLHQFHV�
GHYRWHG�WR�WKH�PXOWLFULWHULD�GHFLVLRQ�WKHRU\�KDYH�
H[WHQVLYH� DSSOLFDWLRQV� LQ� EXVLQHVV� DQDO\WLFV��
HFRQRPLFV��DQG�UHODWHG�ILHOGV�IRU�GHWHUPLQLQJ�WKH�
RSWLPDO�FKRLFH�E\�FODVVLI\LQJ�RU�UDQNLQJ�PXOWLSOH�
DOWHUQDWLYHV�� 7UDYHOLQJ� VDOHVPDQ� SUREOHP�� IRU�
H[DPSOH�� DLPV� WR� ILQG� WKH� PLQLPXP� WUDYHOLQJ�
GLVWDQFH� RI� D� VDOHVSHUVRQ� E\� UDQNLQJ� YDULRXV�
GHPDQG� SRLQWV� LQ� WKHLU� RUGHU� RI� YLVLW�� ,QWHUQHW�
VHDUFK�HQJLQHV�UDQN�WKH�OLVWHG�ZHE�VLWHV�DFFRUGLQJ�
WR�YDULRXV�FULWHULD�²L��H��FRQWHQW�TXDOLW\��5RXWLQJ�
SUREOHPV�DOVR�DLP�WR�ILQG�WKH�RUGHU�RI�MREV�LQ�D�
VSHFLILF�WLPH�ZLQGRZ�>�@��7KH�ILHOG�RI�PXOWLFULWHULD�
GHFLVLRQ� DQDO\VLV� KDV� EHHQ� GHYHORSLQJ� VLQFH� WKH�
VHFRQG�KDOI�RI�WKH���WK�FHQWXU\�>�@�

0DLQ�DGYDQWDJH�RI�0XOWLFULWHULD�'HFLVLRQ�0DNLQJ�
�0&'0��PRGHOV�VWHPV�IURP�WKH�IDFW�WKDW�FULWHULD�
YDOXHV�RI�DOWHUQDWLYHV�PHOW�LQ�WKH�VDPH�SRW�IRU�D�
KROLVWLF�HYDOXDWLRQ��DQG�W\SLFDOO\��WKHVH�PRGHOV�GR�
QRW� UHTXLUH� FULWHULD� VHOHFWLRQ� RU� VWDWLVWLFDO�
VLJQLILFDQFH� WHVWV� $QDO\WLF� +LHUDUFK\� 3URFHVV�
�$+3�� LV� DQ� 0&'0� DQG� UDQNLQJ� PRGHO� WKDW�
FRQYHUWV�YHUEDO�MXGJPHQWV�RI�WKH�GHFLVLRQ�PDNHUV�
�'0�� LQWR� TXDQWLWDWLYH� H[SUHVVLRQV�� +RZHYHU��
$+3� LQFOXGHV� D� GLIILFXOW� VXUYH\LQJ� SURFHVV� IRU�
HYDOXDWLQJ�DOWHUQDWLYHV��DQG�LV�OLPLWHG�WR�VXEMHFWLYH�
MXGJPHQWV��%HVLGHV��WKH�PRGHO�UHTXLUHV�UHSHWLWLYH�
SDLUZLVH� FRPSDULVRQV� WKDW� FRQIXVH� '0� DQG�
EHZLOGHU�WKHLU�MXGJPHQWDO�DELOLWLHV�

7KLV�VWXG\�SUHVHQWV�DQ�REMHFWLYH�UDQNLQJ�PHWKRG�
>�@�� ZKLFK� HPEHGV� YHFWRU� QRUPDOL]DWLRQ� DQG�
6WDWLVWLFDO� 9DULDQFH� 3URFHGXUH� �693�� LQWR� WKH�
$+3��$V� D� VLPSOLILHG� YHUVLRQ� RI� WKH�$+3�� WKH�
PHWKRG�RI�693�$+3�FRPSXWHV�FULWHULD�ZHLJKWV�
IURP� WKH� GDWD� LWVHOI�� HOLPLQDWHV� WKH� LVVXH� RI�
FRQVLVWHQF\�GXH�WR�VXEMHFWLYH�MXGJPHQWV��DQG�\HW�
FRQWLQXHV�WR�EHQHILW�IURP�WKH�VWUHQJWK�RI�SDLUZLVH�
FRPSDULVRQ�PDWULFHV��2UJDQL]DWLRQ�RI�WKH�UHVW�RI�
WKH� SDSHU� LV� DV� IROORZV�� 6HFWLRQ� �� UHYLHZV� WKH�
$+3�� 6HFWLRQ� �� H[SODLQV� YHFWRU� QRUPDOL]DWLRQ��
DQG�6HFWLRQ���GHVFULEHV� WKH�693�DV�D�ZHLJKWLQJ�
PHWKRG� LQ� WKH� 0&'0� PRGHOV�� 6HFWLRQ� ��
LQWURGXFHV� WKH� PHWKRGRORJ\� IRU� LQWHJUDWLQJ�
YHFWRU� QRUPDOL]DWLRQ�� 693� DQG� $+3� LQWR� DQ�
REMHFWLYH� UDQNLQJ�PHWKRG� DQG� WKH� SURRI� RI� WKH�
EHQHILW�RI�693�$+3�RQ�WKH�FRQVLVWHQF\�LVVXH�RI�
WKH�$+3�PRGHO��6HFWLRQ���FRPSDUHV�WKH�HPSLULFDO�

UHVXOWV�RI�D�IODW�VHOHFWLRQ�SUREOHP�REWDLQHG�ZLWK�
WKH� $+3� DQG� WKH� 693�$+3� PRGHOV� ZKLOH�
GLVFXVVLQJ� KRZ� WKH� 693�$+3� FRPSHQVDWHV� IRU�
WKH� GUDZEDFNV� RI� WKH� $+3�� )LQDOO\�� 6HFWLRQ� ��
FRQFOXGHV�ZLWK�FORVLQJ�UHPDUNV�

�� $1$/<7,& +,(5$5&+<�
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7KHUH�H[LVW�YDULRXV�0&'0�PRGHOV�DQG�HDFK�KDV�
D� GLIIHUHQW� FDSDELOLW\� IRU� GHWHUPLQLQJ� WKH� EHVW�
DOWHUQDWLYH�RI�D�VHW�RI�SRVVLEOH�VROXWLRQV��0&'0�
PRGHOV�DUH�DSSOLFDEOH�WR�EXVLQHVV��HFRQRPLFV�DQG�
UHODWHG�ILHOGV��IURP�SURGXFWLRQ�WR�ILQDQFH�>�@>�@��
$�OLWHUDWXUH�UHYLHZ�RQ�WKH�ZLGH�UDQJLQJ�0&'0�
PRGHOV� IRU� GHFLVLRQ� VXSSRUW� V\VWHPV� ZLWK�
DSSOLFDWLRQV�� PRGHO� GHYHORSPHQW� DSSURDFKHV��
DQG�VRIWZDUH�LPSOHPHQWDWLRQV�DUH�DYDLODEOH�LQ�>�@��
7VRXNLjV�>�@�VWDWHV�WKDW�FRPSDUHG�WR�WKH�VWUXFWXUDO�
SUHFLVLRQ� RI� WKH� PXOWLREMHFWLYH� SURJUDPPLQJ�
PRGHOV�� WKH� FRQILJXUDWLRQ� RI� DQ�0&'0�PRGHO�
IRU�D�GHFLVLRQ�SUREOHP�LV�EDVHG�XSRQ DQ�DEVWUDFW�
ODQJXDJH� ZKHUH� VXEMHFWLYH� MXGJPHQW�� LQWXLWLRQ��
H[SHULHQFH��DQG�SUHIHUHQFHV�DUH�DW�WKH�IRUHIURQW��
$+3�� (/(&75(�� DQG� 7236,6� DUH� DPRQJ� WKH�
ZHOO�NQRZQ�UDQNLQJ�PHWKRGV�WKDW�DLP�WR�JHQHUDWH�
D�VROXWLRQ�IRU�DQ�0&'0�SUREOHP�

)LJXUH����0XOWLOHYHO�$+3 VWUXFWXUH

6DDW\�>�@�KDV�GHYHORSHG�WKH�TXDQWLWDWLYH�0&'0�
PHWKRG� RI� $+3� WR� GHWHUPLQH� WKH� UHODWLYH�
UDQNLQJV� RI� DOWHUQDWLYHV� E\� XVLQJ� WKH� SULQFLSDO�
HLJHQYHFWRU�RI�D�V\PPHWULFDOO\�UHFLSURFDO�SRVLWLYH�
SDLUZLVH�FRPSDULVRQ�PDWUL[��7KH�$+3�KDV�IRXQG�
D�JOREDO�DSSOLFDWLRQ�DUHD�>�@��)LJXUH���VKRZV�WKH�
VWUXFWXUH� RI� WKH� $+3� PRGHO� WKDW� LQFOXGHV� WKH�
LQWHUDFWLQJ�JRDO��FULWHULD��DQG�DOWHUQDWLYHV�

$+3� KDV� D� WKUHH�SKDVH� FDOFXODWLRQ� SURFHVV� IRU�
UDQNLQJ�D�VHW�RI�DOWHUQDWLYHV�DW�DQ�0&'0�VHWWLQJ��
$OO�'0�H[SUHVV�WKHLU�FRPSDUDWLYH�MXGJPHQWV�IRU�
HDFK�FULWHULRQ�ZLWK�UHVSHFW�WR�HDFK�FULWHULRQ��DQG�
WKH�$+3�GHWHUPLQHV�FULWHULD�ZHLJKWV�IURP�WKHVH�
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MXGJPHQWV� LQ� WKH� �VW� SKDVH�� )RU� HDFK� FULWHULRQ��
'0�FRPSDUH� DOWHUQDWLYHV� WR� HDFK� RWKHU� IRU� WKH�
ZHLJKWV�RI�DOWHUQDWLYHV�LQ�WKH��QG�SKDVH��7KH�ODVW
SKDVH�FRPSXWHV�WKH�ZHLJKWHG�DYHUDJH�RI�ZHLJKWV�
RI�FULWHULD�DQG�ZHLJKWV�RI�DOWHUQDWLYHV�ZKHUH� WKH�
FRUUHVSRQGLQJ� DOWHUQDWLYH� ZLWK� WKH� PD[LPXP�
ZHLJKWHG�DYHUDJH�LV�WKH�RSWLPXP�VROXWLRQ�RI�WKH�
$+3�PRGHO��$�VXPPDU\�RI�WKH�FRPSXWDWLRQV�RI�
WKH�$+3�PRGHO�

x 3KDVH����&RPSXWH�ZHLJKWV�IRU�DOO�FULWHULD
x 3KDVH����&RPSXWH�ZHLJKWV�IRU�DOO�

DOWHUQDWLYHV�ZLWK�UHVSHFW�WR�HDFK�FULWHULRQ
x 3KDVH����&RPSXWH�WKH�ZHLJKWHG�DYHUDJH�RI�

WKH�ZHLJKWV�RI�FULWHULD�DQG�DOWHUQDWLYHV

,Q�WKH�ILUVW�WZR�SKDVHV��'0�VWDWH�WKHLU�MXGJPHQWV�
LQ� WKH�IRUP�RI�SDLUZLVH�SULRULWLHV�RQ�D�����VFDOH�
>�@�� 7KH� LQSXW� RI� WKH� $+3� PRGHO� LV� D�
V\PPHWULFDOO\� UHFLSURFDO� SRVLWLYH� SDLUZLVH�
FRPSDULVRQ� PDWUL[�� ,I� '0� FRPSDUH� WKDW� WKH�
HYDOXDWHG�FULWHULD�RU�DOWHUQDWLYHV�VHHP�WR�EH�HTXDO�
WR� HDFK� RWKHU�� WKHQ� WKH� SDLUZLVH� FRPSDULVRQ�
HTXDOV�WR����,I�'0�H[SUHVV�WKDW�D�FULWHULRQ�RU�DQ�
DOWHUQDWLYH� LV� GHILQLWHO\� LPSRUWDQW� FRPSDUHG� WR�
WKH� RWKHU� FULWHULRQ� RU� DOWHUQDWLYH�� WKHQ� WKH�
UHVXOWLQJ�SDLUZLVH�FRPSDULVRQ�LV����2WKHU�YDOXHV�
RI� WKH�����VFDOH� UHSUHVHQW� WKH�SDLUZLVH�SULRULWLHV�
LQ�EHWZHHQ��'LDJRQDO�YDOXHV�RI�WKH�V\PPHWULFDOO\�
UHFLSURFDO�SRVLWLYH�SDLUZLVH�FRPSDULVRQ�PDWULFHV�
DUH�DOZD\V���EHFDXVH�ZLWKLQ�WKH�$+3�PRGHO�WKH\�
UHSUHVHQW�WKH�SDLUZLVH�FRPSDULVRQ�RI�D�FULWHULRQ�
RU�DQ�DOWHUQDWLYH�WR�LWVHOI�

&RQVLVWHQF\� >��@� LQ� WKH� $+3� PRGHO� FRQWUROV�
ZKHWKHU�WKH�ORJLF�RI�WKH�SDLUZLVH�SULRULWLHV�LV�IUHH�
IURP�FRQWUDGLFWLRQ��7KH�V\PPHWULFDOO\�UHFLSURFDO�
SRVLWLYH� SDLUZLVH� FRPSDULVRQ� PDWUL[ ሾܣሿൈ LV�
FRQVLVWHQW� RU� WUDQVLWLYH�� LI� ܽǤ ܽ ൌ

ܽ ሺ ݅ǡ ݆ǡ ݇ሻ>��@>��@�� 7KLV� SURSHUW\� DOVR� VWDWHV�
WKDW� DOO� URZV� DQG� FROXPQV� RI� $� DUH� OLQHDUO\�
GHSHQGHQW�DQG�WKH�GHWHUPLQDQW�RI�VXFK�D�PDWUL[�
LV�]HUR��$�LV�DOVR�FRQVLVWHQW�LI ሬሬԦݓܣ ൌ ሬሬԦݓ ZKHUHݓ�ሬሬԦ
ݓ� ǡ ݅ ൌ ͳǡ ʹǡ ǥ ǡ ሻ LV�WKH�UHVXOWLQJ�ZHLJKW�YHFWRU�
RI�FULWHULD�RU�DOWHUQDWLYHV�>��@�

$+3�GRHV�QRW�H[SHFW�WKH�SULRULWLHV�RI�WKH�'0�WR�
EH�DOZD\V�FRQVLVWHQW��7KHUHIRUH��WKH�$+3�DOORZV�
WKH� SDLUZLVH� FRPSDULVRQ� PDWULFHV� WR� EH�
LQFRQVLVWHQW�XS� WR�D�FHUWDLQ� OHYHO��$V�D�KHXULVWLF�
QRUPDOL]DWLRQ� PHWKRG� IRU� GHWHUPLQLQJ� WKH�
UHODWLYH� LPSRUWDQFH� RI� FULWHULD� DQG� DOWHUQDWLYHV��
WKH� � PDWKHPDWLFDO� VWUXFWXUH� RI� WKH� $+3� VWHPV�

IURP� HLJHQDQDO\VLV�� ZKLFK� SURYLGHV� DQ�
RSSRUWXQLW\�WR�FDOFXODWH�WKH�LQFRQVLVWHQF\�RI�WKH�
'0�SULRULWLHV�>��@>��@��,QFRQVLVWHQF\�LQ�WKH�$+3�
IUDPHZRUN� PHDVXUHV� WKH� DSSUR[LPDWLRQ� HUURU�
EHWZHHQ� WKH� UHDO� SULQFLSDO� HLJHQYDOXH� RI� WKH�
SDLUZLVH�FRPSDULVRQ�PDWUL[�DQG ƫPD[ RI WKH�$+3�
PRGHO�E\�XVLQJ� WKH�UDQGRP� LQGH[�PHWKRGRORJ\�
WKDW� DVVRFLDWHV� WKH� DSSUR[LPDWLRQ� HUURU� ZLWK� D�
SRVVLEOH� LQFRQVLVWHQF\� ZLWKLQ� '0� SULRULWLHV��
ƫPD[�LV�WKH�PD[LPXP�HLJHQYDOXH�WKDW�D�SDLUZLVH�
FRPSDULVRQ� PDWUL[� FDQ� REWDLQ�� 7KLV� KHXULVWLF�
SURFHVV� RI� QRUPDOL]DWLRQ� DSSUR[LPDWHV� WKH�
HLJHQYDOXH� RI� WKH� SULQFLSDO� HLJHQYHFWRU� RI� WKH�
SDLUZLVH� FRPSDULVRQ� PDWUL[�� ,I� WKH� SDLUZLVH�
FRPSDULVRQ�PDWUL[� LV� FRQVLVWHQW� WKHQ ɉ௫ ൌ �
LWV�URZV�DQG�FROXPQV�DUH�OLQHDUO\�GHSHQGHQW��DQG�
WKXV�LWV�GHWHUPLQDQW�LV�]HUR�>��@>��@�

�� 9(&725�1250$/,=$7,21

$Q� 0&'0� PHWKRG� W\SLFDOO\� KRVWV� D�
QRUPDOL]DWLRQ�SURFHVV�IRU�UHPRYLQJ�WKH�HIIHFW�RI�
GLIIHUHQW�PHDVXULQJ�XQLWV��2SULFRYLF� DQG�7]HQJ�
>��@� H[SUHVV� WKDW� QRUPDOL]DWLRQ� HOLPLQDWHV� WKH�
XQLWV�RI�FULWHULD�DQG�PDNHV�FULWHULD�GLPHQVLRQOHVV��
7KXV��QRUPDOL]DWLRQ�DOORZV�IRU�WKH�HYDOXDWLRQ�RI�
FRQIOLFWLQJ� FULWHULD� ZLWKLQ� WKH� VDPH� GHFLVLRQ�
IUDPHZRUN�� 7KH� DQDO\VHV� RI� WKH� HIIHFWV� RI�
QRUPDOL]DWLRQ� RQ� VHYHUDO� 0&'0� PHWKRGV� DUH�
DYDLODEOH�LQ�>��@�DQG�>��@��693�$+3�LPSOHPHQWV�
YHFWRU� QRUPDOL]DWLRQ� ²DV� LQ� 7236,6² IRU� DQ�
DUELWUDU\�UDQNLQJ�SUREOHP�

/HW�ሾܣሿൈ ൌ 

ܽଵଵ ǥ ܽଵ
ڭ ڰ ڭ
ܽଵ ǥ ܽ

൩ EH�WKH�LQSXW�RI�DQ�

0&'0� SUREOHP� ZLWK� � DOWHUQDWLYHV WR� EH�

HYDOXDWHG� E\� � FULWHULD�� ZKHUH� ܽ LV� WKH� ݅௧

REVHUYDWLRQ�YDOXH�ZLWK�UHVSHFW�WR�WKH�݆௧ FULWHULRQ�
ሺ݅ ൌ ሼͳǡ ʹǡ ǥ ǡ ݊ሽǢ ݆ ൌ ሼͳǡ ʹǡ ǥ ǡ ሽሻ �� 7KH�
IROORZLQJ�HTXDWLRQV�QRUPDOL]H�ሾܣሿ YHFWRULDOO\�DQG
FRQYHUW�LW�WR�ሾܶሿൈǣ

x ,I�WKH�HYDOXDWHG�FULWHULRQ�RIܣ� LV�D�EHQHILW�
FULWHULRQ��WKHQ�

ݐ ൌ
ܽ

ටቀσ σ ห�୧୨ห
ଶ୮

୨ୀଵ
୬
୧ୀଵ ቁ

ሺͳሻ

x ,I�WKH�HYDOXDWHG�FULWHULRQ�RIܣ� LV�D�FRVW�
FULWHULRQ��WKHQ�
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ϯϰ

ݐ ൌ
൫ͳ ܽΤ ൯

ටσ σ ห൫ͳ ܽΤ ൯ห
ଶ୮

୨ୀଵ
୬
୧ୀଵ

ሺʹሻ

ZKHUHݐ� DUH�HOHPHQWV�RI�ܶ

�� 67$7,67,&$/�9$5,$1&(�
352&('85(

:HLJKW� H[WUDFWLRQ� LV� RQH� RI� WKH PRVW� GLIILFXOW�
SURFHVVHV� LQ�0&'0�PRGHOV� >��@� DQG� WKH�PRVW�
LPSRUWDQW�SDUW�RI�WKH�$+3�LV�WR�GHWHUPLQH�FULWHULD�
ZHLJKWV� >��@�� $� FODVVLILFDWLRQ� DQG� D� GHWDLOHG�
GLVFXVVLRQ�RI�WKH�0&'0�PRGHOV�DUH�DYDLODEOH�LQ�
>��@� DORQJ� ZLWK� WKHLU� HPEHGGHG� ZHLJKWLQJ�
PHWKRGV� DQG� WKHLU� FDWHJRUL]DWLRQ�� 693� LV� DQ�
REMHFWLYH� ZHLJKWLQJ� PHWKRG� WKDW� DVVLJQV� DQ�
REMHFWLYH�ZHLJKW�WR�HDFK�FULWHULRQ�XVLQJ YDULDQFHV�
>��@��9DULDQFH� RI� D� GDWDVHW� FDUULHV� DQ� LPSRUWDQW�
LQIRUPDWLRQ��DQG�LW�LV�VXLWDEOH IRU�FRPSDULQJ�WKH�
FULWHULD� ZHLJKWV� DIWHU� QRUPDOL]DWLRQ� >��@�� 693�
$+3� HPEHGV� WKH� 693� LQWR� WKH� $+3�� DIWHU�
YHFWRULDOO\�QRUPDOL]LQJ�WKH�0&'0�GDWDVHW�

,I� ሾܶሿൈ ൌ 

ଵଵݐ ǥ ଵݐ
ڭ ڰ ڭ
ଵݐ ǥ ݐ

 LV� WKH� QRUPDOL]HG�

GDWDVHW� ZKHUH� ݐ LV� WKH� ݅௧ REVHUYDWLRQ� ZLWK�

UHVSHFW� WR� WKH� ݆௧ FULWHULRQ�� WKHQ� WKH� VDPSOH�

YDULDQFH�RI�WKH�݆௧ FULWHULRQ�RI�ܶ�

�୨ ൌ ൫�୧୨ െ �ҧ୧୨൯
ଶ

୮

୨ୀଵ

୬

୧ୀଵ

ሺ� െ ͳሻ൘ ሺ͵ሻ

7KH�UDWLR�RI��୨ WR�WKH�WRWDO�YDULDQFH�RI�ܶǣ

�୨ ൌ
�୨
σ �୨
୮
୨ୀଵ

൘ ሺͶሻ

ZKHUH��୨ LV�WKH�REMHFWLYH�ZHLJKW�RI�WKH�݆WK FULWHULRQ�
WKDW�WKH�693�DVVLJQV�

�� 0(7+2'2/2*<

693�$+3� FRPSXWHV� WKH� ZHLJKW� SDUDPHWHU� YLD�
693�E\�GLYLGLQJ�WKH�YDULDQFH�RI�HDFK�FULWHULRQ�WR�
WKH�WRWDO�YDULDQFH�RI�WKH�QRUPDOL]HG�GDWDVHW��8VLQJ�
WKLV�PHWKRG�²LQVWHDG�RI�����VFDOH² DOORZV�IRU�WKH�

FRQVWUXFWLRQ� RI� FRQVLVWHQW� SDLUZLVH� FRPSDULRQV�
PDWULFHV�ZKHQ�GHWHUPLQLQJ�FULWHULD�DQG�DOWHUQDWLYH�
ZHLJKWV�DW�WKH�ILUVW�WZR�VWDJHV�RI�$+3�

/HW�ሾܶሿൈ EH�WKH�YHFWRULDOO\�QRUPDOL]HG�GDWDVHW�
RI� DQ�0&'0� SUREOHP� REWDLQHG� DIWHU� DSSO\LQJ�
(TXDWLRQ��� DQG�(TXDWLRQ����7R� H[WUDFW�ZHLJKWV�
IURP�FULWHULD�RU�DOWHUQDWLYHV��LQVWHDG�RI�DVNLQJ�'0�
WKHLU� MXGJPHQWV� RQ� WKH� SULRULWLHV�� OHW�ሾܥሿൈ EH�
WKH� V\PPHWULFDOO\� UHFLSURFDO� SRVLWLYH� DQG�
WUDQVLWLYH� SDLUZLVH� FRPSDULVRQ� PDWUL[� H[WUDFWHG�
IURP�ܶ XVLQJ�(TXDWLRQV���DQG���

ሾܥሿൈ ൌ

ۏ
ێ
ێ
ێ
ێ
ێ
ۍ
ܿభ

ܿభ
ൗ ܿభ

ܿమ
ൗ ǥ ܿభ

ܿ
ൗ

ܿమ
ܿభ

ൗ ܿమ
ܿమ

ൗ ǥ ܿమ
ܿ

ൗ

ڭ ڭ ǥ ڭ
ܿ

ܿభ
ൗ

ܿ
ܿమ

ൗ ǥ
ܿ

ܿ
൘ ے

ۑ
ۑ
ۑ
ۑ
ۑ
ې

)RU� VLPSOLFLW\�� GHQRWH� ܿ ZLWK�݁ DQG� QRWH� WKDW�

σ݁ ൌ ͳ VLQFH�σ�୨ ൌ ͳ DV�VWDWHG�LQ�(TXDWLRQ���

ሾܧሿൈ ൌ

ۏ
ێ
ێ
ێ
ێ
ۍ
݁ଵ

݁ଵൗ
݁ଵ

݁ଶൗ ǥ
݁ଵ

݁ൗ

݁ଶ
݁ଵൗ

݁ଶ
݁ଶൗ ǥ

݁ଶ
݁ൗ

ڭ ڭ ǥ ڭ
݁

݁ଵൗ
݁

݁ଶൗ ǥ
݁

݁ൗ ے
ۑ
ۑ
ۑ
ۑ
ې

)RU� WKH� ZHLJKW� RI� WKH� ILUVW� FULWHULRQ�� $+3�
FRPSXWHV�WKH�VXP�RI�WKH�ILUVW�FROXPQ�

�ଵ ൌ
൫
݁ଵ

݁ଵൗ ൯  ൫
݁ଶ

݁ଵൗ ൯  ڮ ቀ
݁

݁ଵൗ ቁ

݁ଵ
ൌ

ͳ

݁ଵ
ሺͷሻ

7KH�JHQHUDOL]DWLRQ�RI�(TXDWLRQ���OHDGV�WR�

�୨ ൌ
ͳ

݁

ሺሻ

&RQWLQXLQJ�ZLWK�WKH�QRUPDOL]DWLRQ�RI�WKH�$+3�

ሾܰሿ ൌ

ۏ
ێ
ێ
ێ
ێ
ۍ
ͳ
ܾଵ
ൗ

݁ଵ
݁ଶܾଶ
ൗ ǥ

݁ଵ
ܾ݁
ൗ

݁ଶ
݁ଵܾଵ
ൗ ͳ

ܾଶ
ൗ ǥ

݁ଶ
݁ଷܾଷ
ൗ

ڭ ڭ ǥ ڭ
݁

݁ଵܾଵ
ൗ

݁
݁ଶܾଶ
ൗ ǥ ͳ

ܾ
ൗ ے

ۑ
ۑ
ۑ
ۑ
ې

7KH�DYHUDJH�RI�WKH�ILUVW�URZ�RI�ܰ DW�(TXDWLRQ���
JLYHV�WKH�ZHLJKW�RI�WKH�ILUVW�FULWHULRQ�

ଵݓ
ൌ
ቀͳ ܾଵ
ൗ ቁ  ቀ

݁ଵ
݁ଶܾଶ
ൗ ቁ ڮ ൬

݁ଵ
ܾ݁
ൗ ൰


ൌ ݁ଵሺሻ
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*HQHUDOL]LQJ�(TXDWLRQ ��

ݓ ൌ ݁ ሺͺሻ

3DLUZLVH� FRPSDULVRQ� PDWUL[� RI� ZHLJKWV� LV�
FRQVLVWHQW��ɉ௫

ൌ ȁܥ��DQG�ȁ ൌ Ͳ�

�� (03,5,&$/�5(68/76

$Q�0&'0�GDWDVHW�RI�WKH�IODW�VHOHFWLRQ�SUREOHP�
LQ�>��@�FRQVLVWV�RI���DOWHUQDWLYHV�DQG���FULWHULD�DV�
JLYHQ�LQ�WKH�IROORZLQJ�GHFLVLRQ�PDWUL[��ሾܦሿǣ

ସൈଽܦ ൌ ൦

͵ͷǡͲͲͲ ͳͳͲ Ͷ ʹ ͳ ͳ ͳ ͳ Ͷ
͵ͳͲǡͲͲͲ ͳʹͲ Ͷ Ͷ ʹ ʹ ʹ ʹ ͳ
͵͵ͲǡͲͲͲ ͳ͵Ͳ ͷ ʹ ͵ ͵ ͵ ʹ ͵
͵ͷͲǡͲͲͲ ͳͶͲ ͵ ͳ Ͷ Ͷ Ͷ ͵ ʹ

൪

��DOWHUQDWLYH�IODWV�RI�;��:��<�DQG�=�LQ�WKH�URZV�RI�
ܦ DUH�WR�EH�HYDOXDWHG�DFFRUGLQJ�WR���FULWHULD�DW�WKH�
FROXPQV�RI��7ܦ�KHVH�FULWHULD�UHVSHFWLYHO\�PHDVXUH�
WKH� IODW·V� SULFH�� WKH� IODW·V� DUHD�� WKH� QXPEHU� RI�
URRPV�RI�WKH�IODW�� WKH�GLUHFWLRQ�RI�WKH�IDFDGH�RI�
WKH�IODW��TXDOLW\�RI�PDWHULDOV�XVHG�DW�WKH�IODW��TXDOLW\�
RI� EXLOGLQJ� LQ� JHQHUDO�� HDUWKTXDNH� UHVLVWDQFH� RI�
WKH�EXLOGLQJ��DYDLODELOLW\�RI�FDU�SDUN��DQG�GLVWDQFH�
WR� WKH� FLW\� FHQWHU�� $OO� FULWHULD� RWKHU� WKDQ� SULFH��
DUHD��DQG�QXPEHU�RI�URRPV�XVH�DQ�RUGLQDO�VFDOH�
IURP� �� WR� ��� ZKHUH� �� UHSUHVHQWV� WKH� EHVW�
SUHIHUHQFH�� DQG� DOO� FULWHULD� RWKHU� WKDQ� SULFH� DUH�
EHQHILW� FULWHULD�� 7KH� ZHLJKWV RI FULWHULD� DQG�
DOWHUQDWLYHV�RI�WKH�$+3�SUREOHP�DUH�DV�IROORZV�

ܪܣ ௪ܲ௧௦  ௧

ൌ ሾǤ ʹ Ǥ ͳͲ Ǥ Ͳ Ǥ ͲͶ Ǥ Ͳ Ǥ Ͳ͵ Ǥ ʹʹ Ǥ Ͳͻ Ǥ ͳʹሿ

ܪܣ ௪ܲ௧௦  ௧௧௩௦

ൌ ൦

Ǥ Ͳ Ǥ Ͳ Ǥ ͳͶ Ǥ ͳ Ǥ ͲͶ Ǥ ͲͶ Ǥ ͲͶ Ǥ ͲͶ Ǥ ʹ
Ǥ Ͷ Ǥ ͳͳ Ǥ ͳͶ Ǥ Ͷ Ǥ ͳͲ Ǥ ͳͲ Ǥ Ͳͺ Ǥ ͳ͵ Ǥ ͲͶ
Ǥ ͵Ͳ Ǥ ʹͻ Ǥ ͷ Ǥ ͲͶ Ǥ ʹͺ Ǥ ʹͷ Ǥ ʹ Ǥ ͳ͵ Ǥ ʹ͵
Ǥ ͳ Ǥ ͷʹ Ǥ ͳͶ Ǥ ͳ Ǥ ͷͺ Ǥ ͳ Ǥ ʹ Ǥ ͻ Ǥ ͳͳ

൪

7KH�ZHLJKWHG� DYHUDJH RI� FULWHULD� DQG� DOWHUQDWLYH�
ZHLJKWV�IRU�WKH�DOWHUQDWLYHV�RI�;��:��<�DQG�=�

ܲܪܣ ՜ ൦

ܺ
ܹ
ܻ
ܼ

൪ ൌ ൦

ͲǤͳ͵
ͲǤʹ͵
ͲǤʹͺ
ͲǤ͵

൪  ܼ  ܻ  ܹ  ܺ

7KH�FULWLFDO�UDWLRV�� LQ�RWKHU�ZRUGV��WKH�PHDVXUHV�
RI� LQFRQVLVWHQF\� UHVSHFWLYHO\� IRU� FULWHULD� DQG�
DOWHUQDWLYH�ZHLJKWV�DUH� ����� ����� ����� ����� ����� �����
��������������������DQG������

1RWH�WKDW�WKH�HYDOXDWLRQ�RI�WKLV�UDQNLQJ�SUREOHP�
ZLWK�WKH�$+3�UHTXLUHV����FRPSDULVRQ�PDWULFHV�RI�
ZKLFK� ��� DUH� SDLUZLVH� FRPSDULVRQV� IRU�
GHWHUPLQLQJ� WKH� ZHLJKWV� RI� FULWHULD�� DQG� ��� DUH�
SDLUZLVH�FRPSDULVRQV�IRU�GHWHUPLQLQJ�WKH�ZHLJKWV�
RI�DOWHUQDWLYHV�

���� 1RUPDOL]LQJ�WKH�'HFLVLRQ�0DWUL[

$SSOLFDWLRQ� RI� WKH� PHWKRGRORJ\� LQ� 6HFWLRQ� ��
VWDUWV� ZLWK� YHFWRU� QRUPDOL]DWLRQ� DV� JLYHQ� LQ�
(TXDWLRQ� ��� DQG� (TXDWLRQ� �� DW� 6HFWLRQ� ��� 7KH�
QRUPDOL]DWLRQ�RIܦ�ସൈଽ OHDGV�WR�ሾܶሿସൈଽ�

ܶ ൌ ൦

Ǥ Ͷͷ Ǥ ͶͶ Ǥ Ͷͻ Ǥ ͶͲ Ǥ ͳͺ Ǥ ͳͺ Ǥ ͳͺ Ǥ ʹͶ Ǥ ͵
Ǥ ͷͷ Ǥ Ͷͺ Ǥ Ͷͻ Ǥ ͺͲ Ǥ ͵ Ǥ ͵ Ǥ ͵ Ǥ Ͷ Ǥ ͳͺ
Ǥ ͷͳ Ǥ ͷʹ Ǥ ʹ Ǥ ͶͲ Ǥ ͷͷ Ǥ ͷͷ Ǥ ͷͷ Ǥ Ͷ Ǥ ͷͷ
Ǥ Ͷͺ Ǥ ͷ Ǥ ͵ Ǥ ʹͲ Ǥ ͵ Ǥ ͵ Ǥ ͵ Ǥ ͳ Ǥ ͵

൪

���� :HLJKWV�RI�&ULWHULD�ZLWK�WKH�6WDWLVWLFDO�
9DULDQFH�3URFHGXUH

7KH�VDPSOH�YDULDQFHV�RI�HDFK�FULWHULRQ�RI�ܶ XVLQJ�
(TXDWLRQ���LQ�6HFWLRQ���

ܵ ൌ ሾǤ ͲͲ Ǥ ͲͲ Ǥ Ͳͳ Ǥ Ͳ Ǥ Ͳ Ǥ Ͳ Ǥ Ͳ Ǥ ͲͶ Ǥ Ͳሿ

7KH�FRQVLVWHQW�ZHLJKWV�²DV�VKRZQ�LQ�6HFWLRQ �²
RI� WKH�693�$+3��REWDLQHG�XVLQJ�(TXDWLRQ��� LQ�
6HFWLRQ���
ܥ ൌ ሾǤ ͲͲ Ǥ Ͳͳ Ǥ Ͳ͵ Ǥ ͳͻ Ǥ ͳ Ǥ ͳ Ǥ ͳ Ǥ ͳͳ Ǥ ͳሿ

���� :HLJKWV�RI�$OWHUQDWLYHV�ZLWK�WKH�
$QDO\WLF�+LHUDUFK\�3URFHVV

,Q�WKLV�SKDVH��693�$+3�FRPSXWHV�WKH�ZHLJKWV�RI�
DOWHUQDWLYHV H[DFWO\� WKH� VDPH� ZD\� DV� WKH� $+3�
GRHV��7KH�RQO\�GLIIHUHQFH�IURP�$+3�LV�WKDW�693�
$+3� XVHV� FULWHULD� YDOXHV� RI� DOWHUQDWLYHV� DV� WKH�
LQSXW�� LQVWHDG� RI� '0� SULRULWLHV�� )RU� HDFK�
FULWHULRQ�� 693�$+3� FRPSDUHV� DOWHUQDWLYHV� WR�
HDFK�RWKHU�XVLQJ�WKH�YDOXHV�RI�ܶ�

7KH� FRQVWUXFWLRQ RI� FRPSDULRQV� PDWULFHV� RI�
DOWHUQDWLYHV�DUH�GLUHFWO\� IURP�FULWHULD�YDOXHV��)RU�
H[DPSOH�� D� V\PPHWULFDOO\� UHFLSURFDO� DQG�
FRQVLVWHQW� SDLUZLVH� FRPSDULVRQ� PDWUL[� RI�
DOWHUQDWLYHV�FRQVWUXFWHG�IRU�WKH�ODVW�FROXPQ�RI�ܶ��
ZKLFK� LV� WKH� QRUPDOL]HG� GLVWDQFH� FULWHULRQ
�ሾǤ ͵ Ǥ ͳͺ Ǥ ͷͷ Ǥ ͵ሿǡ ሻ�
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൦

ܺ
ܹ
ܻ
ܼ

൪

௦௧

ൌ ൦

ͳ ͶǤͲͲ ͳǤ͵͵ ʹǤͲͲ
ͲǤʹͷ ͳ ͲǤ͵͵ ͲǤͷͲ
ͲǤͷ ͵ǤͲͲ ͳ ͳǤͷͲ
ͲǤͷͲ ʹǤͲͲ ͲǤ ͳ

൪

&RQWLQXLQJ�ZLWK� WKH� VDPH� FRPSXWDWLRQV� RI� WKH�
$+3�PRGHO��GLYLGLQJ�HDFK�FROXPQ·V�HOHPHQWV E\�
WKH� VXP� RI� HDFK� FROXPQ·V� HOHPHQWV� GHWHUPLQHV�
HDFK�DOWHUQDWLYH·V�ZHLJKW�ZLWK�UHVSHFW�WR�GLVWDQFH��
7KH� FRQVLVWHQW� ZHLJKWV� RI� DOWHUQDWLYHV� ZLWK�
UHVSHFW� WR� GLVWDQFH� FULWHULRQ�

ሾܺ ܹ ܻ ܼሿ୵ୣ୧୦୲̴ୢ୧ୱ୲ୟ୬ୡୣ

ൌ

ሾǤ ͶͲ Ǥ ͳͲ Ǥ ͵Ͳ Ǥ ʹͲሿ

5HSHDWLQJ WKH�VDPH�SURFHGXUH�IRU�HDFK�FULWHULRQ�
FRQVWUXFWV�WKH�PDWUL[�RI�ZHLJKWV�RI�DOWHUQDWLYHV�

ܹ௧௧௩௦ ൌ

ൌ ൦

Ǥ ʹ͵ Ǥ ʹʹ Ǥ ʹͷ Ǥ ʹʹ Ǥ ͳͲ Ǥ ͳͲ Ǥ ͳͲ Ǥ ͳ͵ Ǥ ͶͲ
Ǥ ʹ Ǥ ʹͶ Ǥ ʹͷ Ǥ ͶͶ Ǥ ʹͲ Ǥ ʹͲ Ǥ ʹͲ Ǥ ʹͷ Ǥ ͳͲ
Ǥ ʹ Ǥ ʹ Ǥ ͵ͳ Ǥ ʹʹ Ǥ ͵Ͳ Ǥ ͵Ͳ Ǥ ͵Ͳ Ǥ ʹͷ Ǥ ͵Ͳ
Ǥ ʹͶ Ǥ ʹͺ Ǥ ͳͻ Ǥ ͳͳ Ǥ ͶͲ Ǥ ͶͲ Ǥ ͶͲ Ǥ ͵ͺ Ǥ ʹͲ

൪

���� 5DQNLQJ�([SHFWHG�9DOXHV

7KH� H[SHFWHG YDOXHV� RI� FULWHULD� DQG� DOWHUQDWLYH�
ZHLJKWV�IRU�WKH�DOWHUQDWLYHV�RI�;��:��<�DQG�=�

ܸܵܲ െ ܲܪܣ ՜ ൦

ܺ
ܹ
ܻ
ܼ

൪ ൌ ൦

ͲǤͳͺ
ͲǤʹͶ
ͲǤʹͺ
ͲǤ͵Ͳ

൪

7KXV�� WKH� UDQNLQJ� RI� DOWHUQDWLYHV� YLD� 693�$+3�
\LHOGV� WKH� VDPH� UDQNLQJ� UHVXOWV� REWDLQHG� ZLWK�
$+3�

ܼ  ܻ  ܹ  ܺ

���� 'LVFXVVLRQ

,Q� WKH�$+3� UHVXOWV� RI� WKH�SUREOHP� LQ� >��@�� WKH�
'0�JDYH�WKH�WRS�WKUHH�ZHLJKWV�WR�WKH�FULWHULD�RI�
SULFH� RI� WKH� IODW�� HDUWKTXDNH� UHVLVWDQFH� RI� WKH�
EXLOGLQJ��DQG�WKH�GLVWDQFH�WR�WKH�FLW\�FHQWHU��ZLWK�
DSSUR[LPDWH ZHLJKWV� RI� ����� ����� DQG� ����
UHVSHFWLYHO\� DV JLYHQ� LQ� WKH� EHJLQQLQJ� RI� WKLV�
6HFWLRQ� ��� 2Q� WKH� RWKHU� KDQG�� WKH� PHWKRG� RI�
693�$+3�GHWHUPLQHG�WKH�WRS�SULRULWLHV�WR�EH�WKH�
GLUHFWLRQ�RI�WKH�IDFDGH��TXDOLW\�RI�PDWHULDOV XVHG�
DW� WKH� IODW�� TXDOLW\� RI� EXLOGLQJ�� HDUWKTXDNH�
UHVLVWDQFH�RI�WKH�EXLOGLQJ��DQG�WKH�GLVWDQFH�WR�WKH�
FLW\� FHQWHU�� ZKHUH� WKH� DSSUR[LPDWH� ZHLJKWV� DUH�
����IRU�WKH�GLUHFWLRQ�RI�WKH�IDFDGH�DQG�����IRU�
WKH� RWKHU� FULWHULD�� 693�$+3� GHQRWHG� YHU\� OLWWOH�

ZHLJKW� WR� SULFH�� DSSUR[LPDWHO\� ������ VLQFH� IODW�
SULFHV�DUH�QRW�ZLGHO\�VSUHDG�RXW�

+\EULG� 0&'0� PRGHOV� FDQ� LQFOXGH� YDULRXV�
0&'0� DQG� ZHLJKWLQJ� PHWKRGV� LQ� GLIIHUHQW�
VWDJHV� RI� WKH� SUREOHP�� )RU� H[DPSOH�� >��@�
FRPSDUHV� DOWHUQDWLYH� ORFDWLRQV� IRU� VRODU� SRZHU�
SODQWV� XVLQJ� JHRJUDSKLFDO� LQIRUPDWLRQ V\VWHPV�
DQG�0&'0�WRROV�ZKHUH�$+3�GHWHUPLQHV�FULWHULD�
ZHLJKWV� DQG� 7236,6� UDQNV� DOWHUQDWLYHV�� $V� D�
K\EULG�0&'0�UDQNLQJ�PHWKRG��693�$+3�XVHV�
693� WR� GHWHUPLQH� FULWHULD� ZHLJKWV�� $IWHU� WKH�
YHFWRU� QRUPDOL]DWLRQ� RI� WKH� GDWDVHW� WR� DGG�
REMHFWLYLW\�LQWR�WKH�SURFHVV��WKH�UDQNLQJ�SURFHHGV�
ZLWK�WKH�PHWKRGRORJ\�RI�$+3�

0DQDJHULDO� GDWD� LV� PDLQO\� FRPSRVHG� RI�
TXDQWLWDWLYH�REVHUYDWLRQV�RI�'0�SUHIHUHQFHV�DQG�
EHKDYLRU�RI WKH�PDUNHW��DQG�693�$+3�SURYLGHV�
WKH FDSDFLW\�IRU�REMHFWLYH�UDQNLQJ�EHFDXVH�LW�GRHV�
QRW� LQMHFW� DQ\� IXUWKHU�'0� VXEMHFWLYLW\� LQWR� WKH�
UDQNLQJ�SURFHVV��,W�LV�QRWHZRUWK\�WR�DGG WKDW $+3�
VHHNV� WKH� LQGHSHQGHQFH� RI� FULWHULD�� \HW� PDQ\�
0&'0�SUREOHPV�WKDW�XVH�WKH�$+3 LJQRUHV�WKH�
LQGHSHQGHQF\� DVVXPSWLRQ�� VLQFH� LW� LV� QHDUO\�
LPSRVVLEOH� WR� VKRZ� D� WKHRUHWLFDO� LQGHSHQGHQFH�
DPRQJ� YDULDEOHV� DQG� REVHUYDWLRQV�� ,Q� DQ\� FDVH��
693�$+3�SUHVHQWV�D�SUDJPDWLF�DSSURDFK��DV�ZHOO�
DV� RWKHU� FULWLFDO� SRLQWV� RI� WKH�$+3�PRGHO� WKDW�
DULVH� LQ� ODUJH�VFDOH� UDQNLQJ�SUREOHPV�²L�� H�� UDQN�
UHYHUVDO� RU� FRQVLVWHQF\� 2EMHFWLYLW\� RI� WKH�
H[SHULPHQWDO UHVXOWV�RI�693�$+3�LV�FOHDU�DV�WKH\�
FRPSDUH� HIILFLHQWO\� WR� WKRVH� RI� WKH�PDLQVWUHDP�
0&'0�PHWKRGV�>�@�

�� &21&/86,21

'LIIHUHQW� 0&'0� PHWKRGV� JHQHUDWH� GLIIHUHQW�
VROXWLRQV�IRU�WKH�VDPH�UDQNLQJ�SUREOHP�EHFDXVH�
RI�WKH�YDU\LQJ�PDWKHPDWLFDO�PRGHOV��693�$+3�LV�
DQ�REMHFWLYH�UDQNLQJ�PHWKRG�WKDW�WDNHV�DGYDQWDJH�
RI� WKH� PHWKRGRORJ\� RI� $+3� DQG� SDLUZLVH�
FRPSDULVRQ� PDWULFHV� DORQJ� ZLWK� WKH� YHFWRU�
QRUPDOL]DWLRQ�� DQG� WKH� 693�� $V� WKH� VLPSOLILHG�
YHUVLRQ� RI� WKH�$+3�� WKH�PHWKRG� RI� 693�$+3�
UDQNV�DOWHUQDWLYHV ZLWK�WKHLU�IDFWXDO�FULWHULD�YDOXHV�
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,Q� 693�$+3�� '0� RQO\� QHHG� WR� VSHFLI\� WKH�
UHODWHG� FULWHULD� RI� WKH� GHFLVLRQ� SUREOHP� WR� UDQN�
DOWHUQDWLYHV��7KHUHIRUH��693�$+3�LV�IUHH�RI�WLPH�
FRQVXPLQJ� HYDOXDWLRQV� DQG� FRQVLVWHQF\�
PHDVXUHPHQWV�� )XWXUH� UHVHDUFK� GLUHFWLRQV� DUH�
WRZDUGV�EXLOGLQJ�D�VWRFKDVWLF YHUVLRQ�RI�WKH�693�
$+3�DQG�DQDO\]LQJ�LWV�UDQNLQJ�UHVXOWV�LQ�YDULRXV�
DSSOLFDWLRQV�ZLWK� D� FRPSDULVRQ� WR� RWKHU� UHODWHG�
PHWKRGV�

5()(5(1&(6

>�@� (VHQ�� +�� g��� ������ ´$SSOLHG� 2SHUDWLRQDO�
5HVHDUFKµ��´8\JXODPDOÖ�<|QH\OHP�$UDûWÖUPDVÖµ����6��
7ROXQ��(G����dDøOD\DQ�.LWDEHYL�

>�@� 5R\�� %��� 	� 9DQGHUSRRWHQ�� '��� ������ ´$Q�
RYHUYLHZ�RQ�´7KH�(XURSHDQ� VFKRRO�RI�0&'$��
(PHUJHQFH�� EDVLF� IHDWXUHV� DQG� FXUUHQW� ZRUNVµ��
(XURSHDQ� -RXUQDO� RI�2SHUDWLRQDO� 5HVHDUFK�� ����
��²���

>�@� 7D\DOÖ�� +�� $��� ������ ´6WDWLVWLFDO� YDULDQFH�
SURFHGXUH� EDVHG� DQDO\WLF� KLHUDUF\� SURFHVV�� $Q�
DSSOLFDWLRQ� RQ� PXOWLFULWHULD� IDFLOLW\� ORFDWLRQ�
VHOHFWLRQµ�� 5HWULHYHG� IURP�
KWWSV���WH]�\RN�JRY�WU�8OXVDO7H]0HUNH]L��

>�@� gP�UEHN�� 1��� 	� 0HUFDQ�� <��� ������
´3HUIRUPDQFH�(YDOXDWLRQ�RI� 6XE�PDQXIDFWXULQJ�
6HFWRUV� 8VLQJ� 7236,6� DQG� (/(&75(�
0HWKRGVµ��&DQNLUL�.DUDWHNLQ�8QLYHUVLW\� -RXUQDO�
RI�WKH�)DFXOW\�RI�(FRQRPLFV�DQG�$GPLQLVWUDWLYH�
6FLHQFHV�����������²����

>�@�;LGRQDV��3���0DYURWDV��*���	�3VDUUDV��-���������
´$�PXOWLFULWHULD�PHWKRGRORJ\�IRU�HTXLW\�VHOHFWLRQ�
XVLQJ� ILQDQFLDO� DQDO\VLVµ�� &RPSXWHUV� DQG�
2SHUDWLRQV�5HVHDUFK��������������²�����

>�@� =RSRXQLGLV�� &��� 	� 'RXPSRV�� 0��� ������
´0XOWLFULWHULD�FODVVLILFDWLRQ�DQG�VRUWLQJ�PHWKRGV��
$� OLWHUDWXUH� UHYLHZµ�� (XURSHDQ� -RXUQDO� RI�
2SHUDWLRQDO�5HVHDUFK�������������²����

>�@�7VRXNLjV��$���������´)URP�GHFLVLRQ�WKHRU\�WR�
GHFLVLRQ�DLGLQJ�PHWKRGRORJ\µ��(XURSHDQ�-RXUQDO�
RI�2SHUDWLRQDO�5HVHDUFK�������������²����

>�@� 6DDW\�� 7�� /��� ������ ´$� VFDOLQJ� PHWKRG� IRU�
SULRULWLHV� LQ� KLHUDUFKLFDO� VWUXFWXUHVµ�� -RXUQDO� RI�
0DWKHPDWLFDO�3V\FKRORJ\������������²����

>�@�6LSDKL��6���	�7LPRU��0���������´7KH�DQDO\WLF�

KLHUDUFK\�SURFHVV� DQG� DQDO\WLF�QHWZRUN�SURFHVV��
$Q� RYHUYLHZ� RI� DSSOLFDWLRQVµ�� 0DQDJHPHQW�
'HFLVLRQ������������²����

>��@�1HOVRQ��'���������´7KH�3HQJXLQ�'LFWLRQDU\�
RI�0DWKHPDWLFVµ��3HQJXLQ�8.�

>��@� $ORQVR�� -�� $��� 	� /DPDWD�� 0�� 7��� ������
´&RQVLVWHQF\�LQ�WKH�DQDO\WLF�KLHUDUFK\�SURFHVV��D�
QHZ� DSSURDFKµ�� ,QWHUQDWLRQDO� -RXUQDO� RI�
8QFHUWDLQW\�� )X]]LQHVV� DQG� .QRZOHGJH�%DVHG�
6\VWHPV������������²����

>��@� )DUNDV�� $��� ������ ´7KH� DQDO\VLV� RI� WKH�
SULQFLSDO� HLJHQYHFWRU� RI� SDLUZLVH� FRPSDULVRQ�
PDWULFHVµ��$FWD�3RO\WHFKQLFD�+XQJDULFD����������²
����

>��@�7DKD��+��$���������´2SHUDWLRQV�5HVHDUFK��$Q�
,QWURGXFWLRQµ��3HDUVRQ�(GXFDWLRQ�,QWHUQDWLRQDO�

>��@�6DDW\��7��/���������́ 'HFLVLRQ�PDNLQJ�ZLWK�WKH�
$+3�� :K\� LV� WKH� SULQFLSDO� HLJHQYHFWRU�
QHFHVVDU\µ�� (XURSHDQ� -RXUQDO� RI� 2SHUDWLRQDO�
5HVHDUFK������������²���

>��@� 6DDW\�� 7�� /��� ������ ´5HODWLYH� PHDVXUHPHQW�
DQG� LWV� JHQHUDOL]DWLRQ� LQ� GHFLVLRQ� PDNLQJ�� ZK\�
SDLUZLVH�FRPSDULVRQV�DUH�FHQWUDO�LQ�PDWKHPDWLFV�
IRU� WKH� PHDVXUHPHQW� RI� LQWDQJLEOH� IDFWRUVµ��
5HYLVWD�GH�/D�5HDO�$FDGHPLD�GH�&LHQFLDV�([DFWDV��
)LVLFDV�<�1DWXUDOHV��6HULH�$��0DWHPDWLFDV����������
���²����

>��@�3HOiH]��-��,���	�/DPDWD��0��7���������´$�QHZ�
PHDVXUH� RI� FRQVLVWHQF\� IRU� SRVLWLYH� UHFLSURFDO�
PDWULFHVµ�� &RPSXWHUV� DQG� 0DWKHPDWLFV� ZLWK�
$SSOLFDWLRQV��������������²�����

>��@� 2SULFRYLF�� 6��� 	� 7]HQJ�� *�� +��� ������
´&RPSURPLVH� VROXWLRQ� E\�0&'0�PHWKRGV�� $�
FRPSDUDWLYH� DQDO\VLV� RI�9,.25� DQG�7236,6µ��
(XURSHDQ� -RXUQDO� RI� 2SHUDWLRQDO� 5HVHDUFK��
�����������²����

>��@� g]GDøRøOX�� $��� ������ ´7KH� HIIHFWV� RI�
GLIIHUHQW� QRUPDOL]DWLRQ� PHWKRGV� WR� GHFLVLRQ�
PDNLQJ�SURFHVV�LQ�7236,6µ �´)DUNOÖ�QRUPDOL]DV\RQ�
\|QWHPOHULQLQ�7236,6·WH�NDUDU�YHUPH�V�UHFLQH�HWNLVLµ���
(JH�$FDGHPLF�5HYLHZ������������²����

>��@�3DYOLFLF��'��0���������´1RUPDOLVDWLRQ�DIIHFWV�
WKH� UHVXOWV� RI� 0$'0� PHWKRGVµ�� <XJRVODY�
-RXUQDO�RI�2SHUDWLRQV�5HVHDUFK������������²����

>��@�7HUYRQHQ��7���)LJXHLUD�� -���/DKGHOPD��5���	�
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'LDV�� -��� ������ ´$� VWRFKDVWLF� PHWKRG� IRU�
UREXVWQHVV� DQDO\VLV� LQ� VRUWLQJ� SUREOHPVµ��
(XURSHDQ� -RXUQDO� RI� 2SHUDWLRQDO� 5HVHDUFK��
�����������²����

>��@�=DUGDUL��1��+���$KPHG��.���6KLUD]L��6��0���	�
<XVRS��=��%LQ��� ������ ´:HLJKWLQJ�0HWKRGV� DQG�
WKHLU�(IIHFWV�RQ�0XOWL�&ULWHULD�'HFLVLRQ�0DNLQJ�
0RGHO� 2XWFRPHV� LQ� :DWHU� 5HVRXUFHV�
0DQDJHPHQWµ��6SULQJHU�,QWHUQDWLRQDO�3XEOLVKLQJ�

>��@�5DR��5���	�3DWHO��%���������´$�VXEMHFWLYH�DQG�
REMHFWLYH� LQWHJUDWHG� PXOWLSOH� DWWULEXWH� GHFLVLRQ�
PDNLQJ�PHWKRG�IRU�PDWHULDO�VHOHFWLRQµ��0DWHULDOV�
	�'HVLJQ��������������²�����

>��@� &KDULODV�� '�� (��� 3DQDJRSRXORV�� $�� '��� 	�
2XUDQLD�� 0�� ,��� ������ ´$� 8QLILHG� 1HWZRUN�
6HOHFWLRQ� )UDPHZRUN� 8VLQJ� 3ULQFLSDO�
&RPSRQHQW� $QDO\VLV� DQG� 0XOWL� $WWULEXWH�
'HFLVLRQ� 0DNLQJµ�� :LUHOHVV� 3HUVRQDO�
&RPPXQLFDWLRQV������������²����

>��@� 7LPRU�� 0��� ������ ´$QDO\WLF� +LHUDUFK\�
3URFHVVµ� �´$QDOLWLN� +L\HUDUûL� 3URVHVLµ� ,VWDQEXO��
7�UNPHQ�.LWDEHYL������

>��@� 6iQFKH]�/R]DQR�� -��� 	� 7HUXHO�6RODQR�� -���
������´*HRJUDSKLFDO�,QIRUPDWLRQ�6\VWHPV��*,6��
DQG� 0XOWL�&ULWHULD� 'HFLVLRQ� 0DNLQJ� �0&'0��
PHWKRGV� IRU� WKH� HYDOXDWLRQ� RI� VRODU� IDUPV�
ORFDWLRQV�� &DVH� VWXG\� LQ� VRXWK�HDVWHUQ� 6SDLQµ��
5HQHZDEOH�DQG�6XVWDLQDEOH�(QHUJ\�5HYLHZV������
���²����
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%LU�dHYULPLoL�gøUHQPH�2UWDPÖQÖQ��<HWLûNLQOHULQ�dHYULPLoL�
g]�<HWHUOLN�$OJÖVÖ�YH�$NDGHPLN�%DûDUÖODUÖQD�(WNLVL

g=(7

%X�oDOÖûPDGD�DUDûWÖUÖODQ�NRQXODU���EDûOÖNWD�|]HWOHQHELOLU������<HWLûNLQOHULQ�NDWÖOGÖøÖ�
ELU�VHUWLILND�SURJUDPÖQGD�X]DNWDQ�HøLWLP�V�UHFLQLQ�HWNLOLOLøL������oDOÖûPD�JUXEXQXQ�
oHYULPLoL� |]�\HWHUOLN� DOJÖVÖ�� ���� oDOÖûPD� JUXEXQXQ� V�UHFH� LOLûNLQ� J|U�ûOHUL�� %X�
KHGHIOHUH�XODûDELOPHN�DPDFÖ\OD��X]DNWDQ�HøLWLP�YH�|UJ�Q�HøLWLP�LoHULNOHULQH�LOLûNLQ�
NRQX� DODQ� X]PDQODUÖ� WDUDIÖQGDQ� KD]ÖUODQPÖû� ELU� EDûDUÖ� WHVWL�� +RU]XP� YH� dDNÖU�
�������WDUDIÖQGDQ�JHOLûWLULOHQ�oHYULPLoL�WHNQRORMLOHUH�\|QHOLN�ELU�|]�\HWHUOLN�DOJÖVÖ�
|OoHøL�YH� DUDûWÖUPDFÖODU� � WDUDIÖQGDQ�JHOLûWLULOPLû� DoÖN�XoOX� VRUXODUGDQ�ROXûDQ�ELU�
J|U�û�IRUPX�YHUL�WRSODPD�DUDoODUÖ�RODUDN�NXOODQÖOPÖûWÖU��ùû�\HUL�+HNLPOLøL��ù<+��YH�
ùû� *�YHQOLøL� 8]PDQOÖøÖ� �ù*8�� VHUWLILNDVÖ� DOPDN� LoLQ� ELU� VHUWLILND� SURJUDPÖQD�
NDWÖODQ�X]PDQODU�oDOÖûPD�JUXEXQX�ROXûWXUPXûODUGÖU��8\JXODPD����J�Q��X]DNWDQ�
��� J�Q�� \�]� \�]H� JHUoHNOHûHQ� ELU� HøLWLP� V�UHFLQGH� JHUoHNOHûPLûWLU�� dDOÖûPDGD�
DQDOL]�RODUDN�:LOFR[RQ�LûDUHWOL�VÖUDODU�YH�0DQQ�:KLWQH\�8�WHVWOHUL�NXOODQÖOPÖûWÖU��
<DSÖODQ�DQDOL]OHU�VRQXFXQGD��oHYULPLoL�|]�\HWHUOLN�DOJÖVÖ�DoÖVÖQGDQ��ù*8�JUXEXQXQ�
ROXPOX�\|QGH�DQODPOÖ�IDUNOÖOÖNODU�J|VWHUGLøL��ù<+�JUXEXQGD�LVH�LVWDWLVWLNVHO�RODUDN�
DQODPOÖ� ELU� IDUN� EXOXQPDGÖøÖ�� oHYULPLoL� WHNQRORMLOHUH� \|QHOLN� |]� \HWHUOLN� DOJÖVÖ�
|OoHøL� VRQ� WHVW� VRQXoODUÖQGD� LNL� JUXS� DUDVÖQGD� DQODPOÖ� ELU� IDUNÖQ� EXOXQPDGÖøÖ�
J|]OHQPLûWLU��%DûDUÖ�WHVWOHULQH�LOLûNLQ�DQDOL]GH��ù<+�JUXEX�X]DNWDQ�HøLWLP�YH�|UJ�Q�
HøLWLP�V�UHoOHULQGH�ROXPOX�\|QGH�DQODPOÖ�IDUNOÖOÖN�J|VWHULUNHQ��ù*8�JUXEX�VDGHFH�
X]DNWDQ�HøLWLP�V�UHFLQGH�ROXPOX�\|QGH�DQODPOÖ�IDUNOÖOÖN�J|VWHUPLûWLU��%XQODUD�HN�
RODUDN�NDWÖOÖPFÖODUÖQ�oRøXQOXøX�X]DNWDQ�HøLWLP�V�UHFLQH�ROXPOX�\DNODûÖUNHQ�JHUL�
NDODQODUÖ�|UJ�Q�HøLWLPL�WHUFLK�HWPLûWLU�
$QDKWDU�.HOLPHOHU� dHYULPLoL�|øUHQPH��oHYULPLoL�|]�\HWHUOLN�DOJÖVÖ��\HWLûNLQ�
HøLWLPL��X]DNWDQ�HøLWLP��KDUPDQODQPÖû�HøLWLP�

$%675$&7

7KH�UHVHDUFK�WRSLFV�RI�WKH�VWXG\�FDQ�EH�GLYLGHG�LQWR���VHFWLRQV������(IIHFWLYHQHVV�RI�
D� GLVWDQFH� HGXFDWLRQ� SURHFHVV� ZLWK� DGXOW� SDUWLFLSDQWV� ���� RQOLQH� VHOI�HIILFDF\�
SHUFHSWLRQ�RI�WKH�VWXG\�JURXS�DQG�����YLHZV�RI�WKH�VWXG\�JURXS�DERXW�WKH�SURFHVV��
$Q�DFDGHPLF�DFKLHYHPHQW�WHVW��GHYHORSHG�E\�VXEMHFW�PDWWHU�H[SHUWV��UHODWHG�WR�ERWK�
GLVWDQFH� HGXFDWLRQ� DQG� IRUPDO� HGXFDWLRQ� FRQWHQWV�� DQ� RQOLQH� WHFKQRORJLHV� VHOI�
HIILFDF\� VFDOH� GHYHORSHG� E\� +RU]XP DQG� dDNÖU� ������� DQG� D� IHHGEDFN� IRUP��
GHYHORSHG�E\�UHVHDUFKHUV��ZLWK�RSHQ�HQGHG�TXHVWLRQV�ZHUH�XVHG�DV�GDWD�FROOHFWLQJ�
LQVWUXPHQWV�LQ�RUGHU�WR�UHDFK�WKH�DLPV�RI�WKH�VWXG\���7KH�VWXG\�JURXS�ZDV�FRQVLVWHG�
RI� WKH� H[SHUWV� SDUWLFLSDWLQJ� LQ� WKH� FHUWLILFDWH� SURJUDP� IRU� JHWWLQJ� 2FFXSDWLRQDO�
6DIHW\�6SHFLDOLVW� �266��DQG�2FFXSDWLRQDO�3K\VLFLDQV� �23��FHUWLILFDWHV��7KH�VWXG\�
ZDV� FRQGXFWHG� GXULQJ� D� ���GD\� YLUWXDO� ���GD\� IDFH�WR�IDFH� WUDLQLQJ� VHVVLRQ��
:LOFR[RQ�VLJQHG�UDQNLQJV�DQG�0DQQ�:KLWQH\�8�WHVWV�ZHUH�XVHG�LQ�WKH�VWXG\��$V�D�
UHVXOW�RI�WKH�DQDO\VLV��LQ�WHUPV�RI�RQOLQH�VHOI�HIILFDF\��WKH�266�JURXS�UHVXOWV�VKRZHG�
SRVLWLYH�DQG�VLJQLILFDQW�GLIIHUHQFHV� �� WKH�23�JURXS�UHVXOWV�VKRZHG�QR�VLJQLILFDQW�
GLIIHUHQFHV�DQG�EHWZHHQ�WKH�WZR�JURXSV�UHVXOWV�LQ�RQOLQH�WHFKQRORJLHV�VHOI�HIILFDF\�
SRVW�WHVW�VFDOH�VKRZHG�QR�VLJQLILFDQW�GLIIHUHQFHV��$FFRUGLQJ�WR�WKH�DFKLHYHPHQW�WHVW�
UHVXOWV��7KH�23�JURXS� UHVXOWV� VKRZHG�SRVLWLYH� DQG� VLJQLILFDQW�GLIIHUHQFHV� LQ� WKH�
GLVWDQFH�DQG�IRUPDO�HGXFDWLRQ�SURFHVV��WKH�266�JURXS��LQ�WKH�GLVWDQFH�HGXFDWLRQ�
SURFHVV� VKRZHG� SRVLWLYH� DQG� VLJQLILFDQW� GLIIHUHQFHV�� $GGLWLRQDOO\�� WKH� PRVW� RI�
SDUWLFLSDQWV�ZHUH�SRVLWLYH�DSSURDFK�WR�GLVWDQFH�OHDUQLQJ�SURFHVV��WKH�RWKHUV�SUHIHUHG�
IRUPDO�HGXFDWLRQ�
.H\ZRUGV� 2QOLQH�OHDUQLQJ��RQOLQH�VHOI�HIILFDF\�SHUFHSWLRQ��DGXOW�HGXFDWLRQ��
GLVWDQFH�HGXFDWLRQ��EOHQGHG�HGXFDWLRQ�

3ÖQDU�g]W�UN
SLQDUR]WXUN����#JPDLO�FRP

ù%%�$NûHPVHWWLQ�ùPDP�
+DWLS�2UWDRNXOX

6HUKDW�%DKDGÖU�
.HUW

VENHUW#JPDLO�FRP
<ÖOGÖ]�7HNQLN hQLYHUVLWHVL

*HOLû�7DULKL
����������

.DEXO�7DULKL
����������
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g]HOOLNOH� \HWLûNLQOHULQ� \DûDP� ER\X� |øUHQPH�
LKWL\DoODUÖQÖ� NDUûÖODPDN� LoLQ�GHYOHW� NXUXOXûODUÖ� YH�
|]HO� NXUXOXûODU� HøLWLP� SROLWLNDODUÖQD� |UJ�Q�
HøLWLPLQ� \DQÖ� VÖUD� X]DNWDQ� HøLWLPL� GH� HQWHJUH�
HWPHNWHGLUOHU�� %X� GXUXP� ]DPDQ� LoLQGH��
\HWLûNLQOHULQ� LKWL\DoODUÖ� YH� |øUHQPH� |]HOOLNOHUL�
GRøUXOWXVXQGD� X]DNWDQ� YH� |UJ�Q� HøLWLP�
VLVWHPOHULQLQ� DYDQWDMODUÖQÖ� ELU� DUDGD� VXQDQ�
KDUPDQODQPÖû� |øUHQPH� RUWDPODUÖQD� GRøUX�
GHøLûLP� J|VWHUPLûWLU�� %XQXQOD� ELUOLNWH�� HøLWLP�
SODQOD\ÖFÖODUÖ�� X]DNWDQ� HøLWLP� RUWDPODUÖQGD� Hû�
]DPDQOÖ� LOHWLûLP� LKWL\DFÖQÖ� NDUûÖODPDN� LoLQ�
oHYULPLoL� WHNQRORMLOHUGHQ� GH� ID\GDODQPD� \ROXQD�
JLWPLûOHUGLU�� %X� oDOÖûPD� NDSVDPÖQGD� \HWLûNLQ�
HøLWLPLQGH�NXOODQÖOPÖû�RODQ�ELU�oHYULPLoL�|øUHQPH�
RUWDPÖQÖQ�� DNDGHPLN� EDûDUÖ� YH� oHYULPLoL� |]�
\HWHUOLN� DOJÖVÖ� �]HULQGHNL� HWNLVL� LQFHOHQPLûWLU��
$UDûWÖUPDQÖQ� oDOÖûPD� JUXEXQX� KDUPDQODQPÖû�
HøLWLP� PRGHOL� LOH� JHUoHNOHûHQ� ELU� VHUWLILND�
SURJUDPÖQD� NDWÖODQ� ùû\HUL� +HNLPL� �ù<+�� YH� ùû�
*�YHQOLøL� 8]PDQÖ� �ù*8�� DGD\ODUÖ�
ROXûWXUPDNWDGÖU�� dDOÖûPDQÖQ� WHPHO� DPDFÖ�
GRøUXOWXVXQGD�DûDøÖGDNL�VRUXODUD�\DQÖW�DUDQPÖûWÖU�

�� ù<+�JUXEXQXQ�X]DNWDQ�HøLWLP�|Q�WHVW�² VRQ�
WHVW�YH�|UJ�Q�HøLWLP�|Q�WHVW�² VRQ�WHVW�EDûDUÖ�
SXDQODUÖ�DUDVÖQGD�DQODPOÖ�IDUN�YDU�PÖGÖU"

�� ù*8�JUXEXQXQ�X]DNWDQ�HøLWLP�|Q�WHVW�² VRQ�
WHVW�YH�|UJ�Q�HøLWLP�|Q�WHVW�² VRQ�WHVW�EDûDUÖ�
SXDQODUÖ�DUDVÖQGD�DQODPOÖ�IDUN�YDU�PÖGÖU"

�� ù*8� YH� ù<+� JUXSODUÖQÖQ� oHYULPLoL�
WHNQRORMLOHUH� \|QHOLN� |]� \HWHUOLN� DOJÖODUÖ� VRQ�
WHVW�SXDQODUÖ�DUDVÖQGD�DQODPOÖ�IDUN�YDU�PÖGÖU"

�� ù<+� JUXEXQXQ� oHYULPLoL� WHNQRORMLOHUH�
\|QHOLN�|]�\HWHUOLN�DOJÖODUÖ�|Q�WHVW�YH�VRQ�WHVW�
SXDQODUÖ�DUDVÖQGD�DQODPOÖ�IDUN�YDU�PÖGÖU"

�� ù*8� JUXEXQXQ� oHYULPLoL� WHNQRORMLOHUH�
\|QHOLN�|]�\HWHUOLN�DOJÖODUÖ�|Q�WHVW�YH�VRQ�WHVW�
SXDQODUÖ�DUDVÖQGD�DQODPOÖ�IDUN�YDU�PÖGÖU"

�� ù<+� YH� ù*8� DGD\ODUÖQÖQ� X]DNWDQ� HøLWLP�
V�UHFL�KDNNÖQGDNL�J|U�ûOHUL�QHOHUGLU"

$\UÖFD� DoÖN� XoOX� VRUXODU� LOH� oDOÖûPD� JUXEXQXQ�
X]DNWDQ�HøLWLP�V�UHFL�LOH�LOJLOL�J|U�ûOHUL�DOÖQPÖû�YH�
V�UHFH�LOLûNLQ�LSXoODUÖQD�XODûÖOPD\D�oDOÖûÖOPÖûWÖU�

%X� oDOÖûPDQÖQ�� \HWLûNLQOHULQ� KDUPDQODQPÖû�
|øUHQPH� RUWDPÖQGDNL� DNDGHPLN� EDûDUÖODUÖ��
oHYULPLoL� WHNQRORMLOHUH� \|QHOLN� |OoHN� VRQXoODUÖ��
KDUPDQODQPÖû� |øUHQPH� LOH� LOJLOL� J|U�ûOHUL�
GRøUXOWXVXQGD� HøLWLP� V�UHFLQLQ� X]DNWDQ� YH� \�]�
\�]H� NÖVÖPODUÖQÖQ� NDUûÖODûWÖUÖODELOPHVL� DoÖVÖQGDQ�

|QHPOL�ROGXøX�LIDGH�HGLOHELOLU��%X�oDOÖûPD��PHVOHNL�
oDOÖûPD� V�UHVLQLQ� IDUNOÖODûWÖøÖ�� IDUNOÖ� X]PDQOÖN�
DODQODUÖQD�VDKLS��NÖVD�V�UHOL�HøLWLP�SURJUDPODUÖQD�
J|Q�OO�� RODUDN� NDWÖOPÖû� RODQ� \HWLûNLQOHUOH�
\�U�W�OG�ø�QGHQ�� HOGH� HGLOHQ� EXOJXODUÖQ�� � DODQ�
\D]ÖQD�� \HWLûNLQ� HøLWLPLQGH� X]DNWDQ� HøLWLP�
RUWDPODUÖQÖQ� NXOODQÖPÖQD� LOLûNLQ� \HQL� YHULOHU�
NDWDFDøÖQD�LQDQÖOPDNWDGÖU�

���� .XUDPVDO�dHUoHYH

8]DNWDQ� HøLWLP�� IÖUVDW� YH� RODQDN� HûLWVL]OLøLQH�
DOWHUQDWLI�o|]�POHU�YH�\DûDP�ER\X�HøLWLP�LVWH\HQ�
ELUH\OHUH� LPNkQODU� VXQDQ�� HøLWLPLQ� ELUH\H� YH�
WRSOXPD�\|QHOLN�KHGHIOHULQLQ�JHUoHNOHûWLULOPHVLQH�
NDWNÖGD� EXOXQDQ�� HøLWLP� WHNQRORMLOHULQGHQ�
\DUDUODQDUDN�NHQGL�NHQGLQH�|øUHQPH\H�GD\DOÖ�RODQ�
ELU� GLVLSOLQ� RODUDN� WDQÖPODQPDNWDGÖU� >�@�� >�@·\H�
J|UH�X]DNWDQ�HøLWLP�|øUHQHQOHULQLQ�oRøX����� ���
\Dû�DUDOÖøÖQGDNLOHUGLU��%X�QHGHQOH�X]DNWDQ�HøLWLP�
VLVWHPOHUL� WDVDUODQÖUNHQ� \HWLûNLQ� |øUHQHQOHULQ�
|øUHQPH�|]HOOLNOHULQL�DQODPDN�X]DNWDQ�|øUHQPH\L�
SODQODPDN� LoLQ� ELU� |QFHOLN� ROPDNWDGÖU� >�@��
7RSOXPODUÖQ� \DûDP� ER\X� HøLWLP� JHUHNVLQLPOHUL�
X]DNWDQ� HøLWLP� KL]PHWOHULQL� VXQDQ� VDøOD\ÖFÖODUÖQ�
SURILOLQL� GH� JHQLûOHWPLûWLU�� 8]DNWDQ� HøLWLP� DUWÖN�
RNXOODUÖQ�\DQÖ�VÖUD��E�\�N�N�o�N�Lû�\HUOHUL��GHYOHW�
NXUXPODUÖ�� NkU� DPDFÖ� J�WPH\HQ� YH� NkU� DPDoOÖ�
NXUXûODU�WDUDIÖQGDQ�GD�YHULOPHNWHGLU�>�@�

g]HOOLNOH� |øUHQFL� SURILOLQLQ� ]DPDQ� LoLQGHNL�
GHøLûLPL� YH� \DUÖ� ]DPDQOÖ� oDOÖûPDQÖQ� E�\�PHVL�
ELUoRN�NXUV�G�]HQOH\LFLVL�YH�HøLWLPFL\L�|øUHWLP�YH�
|øUHQPH�LoLQ�oHYULPLoL�RUWDPODUD�\|QHOWPHNWHGLU�
>�@�� ùQWHUQHW� WHNQRORMLOHULQGHQ� \DUDUODQDUDN�
X]DNWDQ�HøLWLPGH�]DPDQ�YH�PHNkQ�VÖQÖUOÖOÖNODUÖQÖQ�
RUWDGDQ�NDOGÖUÖOPDVÖ��|]HOOLNOH�\DûDP�ER\X�HøLWLP�
LKWL\DFÖQÖQ� NDUûÖODQPDN� LVWHQGLøL� GXUXPODUGD��
oHYULPLoL� |øUHQPH� NDYUDPÖQÖ� X]DNWDQ� HøLWLP�
V�UHoOHULQGH� |QHPOL� ELU� \HUH� RWXUWPDNWDGÖU���
dHYULPLoL�|øUHQPH��|øUHQPHQLQ�JHUoHNOHûWLøL�YH�
JHOLûWLULOGLøL�DQODPOÖ�ELU�|øUHQPH�RUWDPÖ�\DUDWPDN�
LoLQ�:::·QLQ��:RUOG�:LGH�:HE��|]HOOLNOHULQGHQ�
YH�ND\QDNODUÖQGDQ�\DUDUODQDQ�oRNOX�RUWDP�WDEDQOÖ�
ELU� SURJUDPGÖU� �.KDQ·GDQ� DNWDUDQ� >�@��� (øLWLP�
WHNQRORMLOHULQGHNL� JHOLûPHOHUH� EDøOÖ� RODUDN� EDûWD�
$PHULND� ROPDN� �]HUH� G�Q\DQÖQ� JHOLûPLû�
�ONHOHULQGH� VD\ÖODUÖ� KÖ]OD� DUWDQ� oHYULPLoL�
SURJUDPODU�YH�oHYULPLoL�GHUVOHU� DoÖOPDNWDGÖU� >�@��
dHYULPLoL� |øUHQPH� LoLQ� ELUWDNÖP� QLWHOLNOHU� |QH�
V�U�OP�ûW�U�>�@�
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x gøUHWPH� YH� |øUHQPH� HWNLQOLøL� ]DPDQD� YH�
PHNkQD�GDøÖWÖOPÖû��IDUNOÖ�RUWDPODU�DUDFÖOÖøÖ�LOH�
Hû]DPDQOÖ� YH�YH\D� Hû]DPDQVÖ]� RODUDN�
JHUoHNOHûLU�

x gøUHQHQOHU� LoLQ� |øUHQFL�|øUHQFL�� |øUHQFL�
JUXS�� |øUHQFL�LoHULN� YH� |øUHQFL�HøLWPHQ� JLEL�
oHûLWOL�HWNLOHûLP�VHoHQHNOHUL�YDUGÖU�

x ùQWHUQHW� YH�YH\D� :HE� WDEDQOÖ� WHNQRORMLOHU��
DQODPODQGÖUÖOPÖû�HWNLQOLN�YH�HWNLOHûLP�\ROX�LOH�
|øUHQPH� YH� ELOJL� LQûDVÖQÖ� NROD\ODûWÖUPDN� YH�
|øUHQPH� YH� |øUHWPH� V�UHFLQL� GHVWHNOHPHN�
LoLQ�NXOODQÖOÖU�

8]DNWDQ� HøLWLPLQ� VXQGXøX� LPNDQODUÖQ� \DQÖ� VÖUD�
EDUÖQGÖUGÖøÖ� ELUWDNÖP� VÖQÖUOÖOÖNODU� �ELOJLVD\DU� YH�
LQWHUQHW� EDøODQWÖVÖQD� VDKLS� RODFDN� PDGGL� J�F��
\DNDOD\DPD\DQODU��EX�LPNkQODUD�VDKLS�ROVDODU�ELOH�
ELOJLVD\DU� NXOODQPD� EHFHULVL�� LQWHUQHWWH� LVWHQHQ�
ELOJL\H� XODûPD�� oHYULPLoL� VLVWHPOHUL� NXOODQPD�
EHFHULVL� JLEL� \HWHUOLNOHU� JHUHNWLUGLøLQGHQ��
WHNQRORML\H�X]DN�GXUDQ�NLûLOHU�LoLQ�X]DNWDQ�HøLWLP�
LOH�GHUV�DOPDN�]RUXQGD�NDOPDVÖQÖQ�ELU�VRUXQ�KDOLQH�
JHOPHVL�JLEL� HøLWLP� WHNQRORMLOHULQGH�\HQL� o|]�P�
\ROODUÖQÖQ�JHOLûPHVLQH�WHPHO�ROXûWXUPXûWXU��

<�]� \�]H� |øUHWLP� LOH� ELOJLVD\DU� DUDFÖOÖ� |øUHWLPL�
ELUOHûWLUHQ� KDUPDQODPÖû� |øUHQPH� VLVWHPOHUL� >�@��
X]DNWDQ�YH�\�]�\�]H�HøLWLP�X\JXODPDODUÖQÖQ�HNVLN�
NDODQ� \|QOHULQL� WDPDPOD\DQ� DOWHUQDWLI� o|]�P�
\ROODUÖQGDQ� ELULGLU�� <�]� \�]H� VÖQÖI� HøLWLPL� LOH�
ELUOLNWH� Hû� ]DPDQOÖ� YH� Hû� ]DPDQVÖ]� HøLWLPGHQ�
ID\GDODQÖOGÖøÖQGD� HøLWLP� NDOLWHVL� GDKD� GD�
DUWPDNWDGÖU�>��@��

+DUPDQODQPÖû� |øUHQPHQLQ� LNL� ER\XWX� RODQ� \�]�
\�]H�HøLWLP�YH�WHNQRORML�DUDFÖOÖ�HøLWLPLQ�J�oO��YH�
]D\ÖI� \|QOHULQLQ� EXOXQGXøX� LIDGH� HGLOPHNWHGLU��
>�@·D� J|UH�� KDUPDQODQPÖû� |øUHQPHQLQ� ELOJLVD\DU�
YH� LQWHUQHW� WHNQRORMLOHUL� LOH� \�U�W�OHQ� NÖVPÖQÖQ�
|øUHQHQOHULQ� NHQGLOHUL� LoLQ� HQ� X\JXQ� \HU� YH�
]DPDQGD� HøLWLPH� NDWÖODELOPHOHUL� LoLQ� HVQHN� ELU�
|øUHQPH�oHYUHVL�VXQPDVÖ��|øUHQPH�RUWDPODUÖQGD�
E�W�Q�|øUHQHQOHULQ�NDWÖOÖP�J|VWHUPHVLQL�VDøODUNHQ�
|øUHQHQOHULQ� |øUHQPHOHUL� KDNNÖQGD� GDKD� GHULQ�
G�û�QPH�LPNkQODUÖQÖQ�ROPDVÖQGDQ�|W�U��\DQVÖWÖFÖ�
G�û�QPH\L�JHOLûWLULU��%XQXQOD�ELUOLNWH�WHNQRORML\H�
GD\DOÖ� RUWDPODU� \�]� \�]H� HøLWLP� RUWDPODUÖQÖQ�
DNVLQH� HWNLOHûLPOHU� \ROX\OD� VRV\DO� ELU� EDø� NXUPD�
RODQDøÖ� VXQPD\DELOLU�� <�]� \�]H� RUWDPODUGD�
NHQGLOLøLQGHQ� ILNLUOHU� ROXûXU� YH� ELUELUL� LOH� LOLûNLOL�
ILNLUOHU� KÖ]OÖ� ELU� ûHNLOGH� �UHWLOLU�� $\UÖFD� \�]� \�]H�
RUWDPODU� |øUHQHQ� LoLQ� GHULQOHPHVLQH� |øUHQPH�
JHUoHNOHûWLUHELOHFHøL� HVQHNOLøL� VDøODPD\DELOLU� YH�
|]HOOLNOH� EDVNÖQ� NDUDNWHUOHULQ� EXOXQGXøX�

RUWDPODUGD�KHUNHV�NDWÖOÖP�J|VWHUPH\HELOLU��)DUNOÖ�
WHNQRORMLOHU�YH�\D]ÖOÖPODUÖ�NXOODQÖUNHQ�RUWD\D�oÖNDQ�
X\XPVX]OXN� VRUXQODUÖ� LOHWLûLP� YH� LûELUOLøL�
HNVLNOLøLQH�VHEHS�RODELOLU��

+DUPDQODQPÖû�|øUHQPH�RUWDPODUÖQGD��FDQOÖ�\D�GD�
\�]� \�]H� GL\H� LIDGH� HGHELOHFHøLPL]� HWNLOHûLPLQ�
JHUoHNOHûPHVL�� |]HOOLNOH� \HWLûNLQ� |øUHQHQOHULQ�
WHFU�EHOHULQL� SD\ODûPDODUÖ� QRNWDVÖQGD� ELU�
PRWLYDV\RQ�XQVXUX�RODELOPHNWHGLU��7HNQRORMLQLQ�
]DPDQ� ND\EHWWLUHQ� ELU� QLWHOLN� ND]DQPDPDVÖ� LoLQ��
|]HOOLNOH� HøLWPHQOHULQ� LKWL\Do� GX\DFDNODUÖ� WHNQLN�
GHVWHN�YH�JHUHNOL�HøLWLPOHU�V�UHo�EDûODPDGDQ�|QFH�
SODQODQPDOÖGÖU�� $\UÖFD� KHU� |øUHQHQLQ� WHNQRORML�
GHQH\LPL� HûLW� ROPD\DFDøÖQGDQ�� KDUPDQODQPÖû�
|øUHQPH� PRGHOLQL� X\JXOD\DQODUÖQ� SHGDJRMLN��
WHNQRORMLN� YH� HNRQRPLN� DQODPGD� GHQJHOH\LFL�
SROLWLNDODU�L]OHPHVL�|QHPOLGLU�

���� dHYULPLoL�gøUHQPHGH�g]�<HWHUOLN

>��@·LQ� DNWDUGÖøÖQD� J|UH�� %DQGXUD�� |]� \HWHUOLOLøL��
EHOLUOL�ELU�SHUIRUPDQVÖ�JHUoHNOHûWLUPHN�LoLQ�LKWL\Do�
GX\XODQ�HWNLQOLNOHUL�RUJDQL]H�HGLS��EDûDUÖOÖ�RODUDN�
\DSPD� NDSDVLWHVL� KDNNÖQGD� ELUH\LQ� NHQGLQH�
\|QHOLN�\DUJÖVÖ�YH�GDYUDQÖûODUÖQ�RUWD\D�oÖNPDVÖQGD�
HWNLVL� RODQ� ELU� QLWHOLN� RODUDN� WDQÖPODPDNWDGÖU��
$UDûWÖUPDODUGD� oHYULPLoL� GHUVOHUGH� |øUHQPH\H�
LOLûNLQ�ELUH\VHO�\HWHUOLøLQ��X]DNWDQ�|øUHQPH\H��GHUV�
LoHULøLQH�YH�oHYULP�LoL�WHNQRORMLOHUH�\|QHOLN�ROPDN�
�]HUH��o�W�U�QGHQ�EDKVHGLOPHNWHGLU�>��@��

g]� \HWHUOLN�� |øUHQHQOHULQ� NHQGL� |øUHQPH�
RUWDPODUÖQD� GDLU� DOJÖODUÖQÖ� GHøLûWLUHELOHFHøL� LoLQ�
oHYULPLoL�|øUHQPHGH�|øUHQFL�EDûDUÖVÖ�LoLQ�|QHPOL�
ELU� SVLNRORMLN� IDNW|UG�U� >��@�� YH� |øUHQHQOHULQ�
oHYULP� LoL� WHNQRORMLOHUH� LOLûNLQ� DOJÖODUÖQÖQ� \�NVHN�
ROPDVÖ�� |øUHQFLOHULQ� DNUDQODUÖ� YH� HøLWPHQOHUL\OH�
HWNLOHûLPLQL�YH�WHNQRORML\L�NXOODQPD�GDYUDQÖûODUÖQÖ�
HWNLOHPHNWHGLU�>��@��7DUWÖûPD�SDQRVXQX�NXOODQPD��
GRV\D�\�NOHPH�YH�LQGLUPH��H�SRVWD�J|QGHUPH�YH�
DOPD� JLEL� HWNLQOLNOHUOH� oHYULPLoL� |øUHQPH�
X\JXODPDODUÖQÖ� NXOODQPD\D� \|QOHQGLUHUHN�
WHNQRORML� |]� \HWHUOLøLQ� HøLWPHQ� WDUDIÖQGDQ�
GHVWHNOHQPHVL�DNDGHPLN�PRWLYDV\RQ��|øUHQPH�YH�
EDûDUÖ\Ö�GD�ROXPOX�\|QGH�HWNLOHPHNWHGLU�>��@��%X�
EDøODPGD�� ELU� HøLWLP� SURJUDPÖQÖQ� WDVDUODQPD�
V�UHFLQGH� KHGHI� NLWOHQLQ� oHYULPLoL� |]� \HWHUOLN�
NRQXVXQGDNL� DOJÖ� G�]H\OHUL� KDNNÖQGD� ILNLU� VDKLEL�
ROPDN� YH� SURJUDPÖ� EX� YHULOHU� GRøUXOWXVXQGD�
WDVDUODPDN�� HøLWLP� oÖNWÖODUÖQÖ� WHNQRORML�
HQWHJUDV\RQX� DoÖVÖQGDQ� ROXPOX� \|QGH�
HWNLOH\HFHNWLU�
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���� ùOJLOL�$UDûWÖUPDODU

<�]�\�]H�HøLWLP�YH�X]DNWDQ�HøLWLP�VLVWHPOHULQLQ�
NDUûÖODûWÖUÖOGÖøÖ� oDOÖûPDODUGD�RUWD\D�oÖNDQ��� WHPHO�
VRUXQGDQ�EDKVHGLOPLûWLU >��@��ùON�VRUXQ�JHOHQHNVHO�
NXUDPODUD�GD\DOÖ�RODUDN�\�U�W�OHQ�X]DNWDQ�HøLWLP�
oDOÖûPDODUÖQGD� Hû]DPDQOÖ� |øUHWLP� VLVWHPOHUL� JLEL�
\HQL� LOHWLûLP�WHNQRORMLOHULQLQ�|øUHQPH��]HULQGHNL�
HWNLVLQL� |OoPHGH� \HWHUVL]� NDOÖûÖQÖQ� J|]� DUGÖ�
HGLOPHVLGLU�� ùNLQFL� VRUXQ� DUDûWÖUPDODUGD� WRSWDQFÖ�
YH�\�]H\VHO�ELU�\DNODûÖPÖQ�V|]�NRQXVX�ROPDVÖGÖU��
$UDûWÖUPDODU�� X]DNWDQ� YH� \�]� \�]H� RUWDPODUÖ�
ELUELUOHUL�LOH�NÖ\DVOD\DUDN�ELU��VW�QO�N�\DUJÖVÖ�HOGH�
HWPHN� \HULQH� KHU� LNL� VLVWHPLQ� KDQJL� NRûXOODUGD��
KDQJL�DPDoODU�LoLQ�QDVÖO�NXOODQÖODELOHFHøLQH�LOLûNLQ�
X\JXODPD\D� \|QOHQGLULFL� EXOJXODU� HOGH� HWPH\L�
DPDoODPDOÖGÖU�� %DûND� ELU� VRUXQ� LVH� |øUHQFLOHUH�
VDøODQDQ� |øUHQPH� GHQH\LPOHULQLQ� HûLWOHQGLøL�
oDOÖûPDODUÖQ� J|]� DUGÖ� HGLOPHVLGLU�� >��@��
oDOÖûPDVÖQÖQ� VRQXFXQGD� JHOHQHNVHO� ELU� X]DNWDQ�
HøLWLP�LOH�\�]�\�]H�HøLWLPGH�HOGH�HGLOHQ�|øUHQPH�
GHQH\LPOHULQH� XODûPDQÖQ� SHN� P�PN�Q�
J|U�QPHGLøLQH� DQFDN� \�]� \�]H� HøLWLP� YH�
JHOHQHNVHO� X]DNWDQ� HøLWLPLQ� J�oO�� \|QOHULQL� ELU�
DUD\D�WRSOD\DQ�WHNQRORML�WHPHOOL�X]DNWDQ�HøLWLPLQ�
EX�NRQXGD�J�oO��ELU�SRWDQVL\HOH�VDKLS�ROGXøXQD�
GHøLQPLûWLU�

%HGHQ� HøLWLPL� |øUHWPHQOHULQH� \|QHOLN� LQWHUQHW�
WHPHOOL� ELU� X\JXODPD\D� LOLûNLQ� |øUHQHQ�
J|U�ûOHULQLQ� YH� |øUHQHQOHULQ� NDWÖOÖP�
GDYUDQÖûODUÖQÖQ� LQFHOHQGLøL� oDOÖûPD� VRQXoODUÖQD�
J|UH�>��@��HøLWLPL�WDPDPOD\DQODU�LOH�WHUN�HGHQOHULQ�
HøLWLPH�NDWÖOPD�VHEHSOHUL�EDNÖPÖQGDQ�LVWDWLVWLNVHO�
RODUDN� ����� G�]H\LQGH� DQODPOÖ� ELU� LOLûNL�
EXOXQPXûWXU�� (øLWLPL� WDPDPOD\DQODU� NRUIEROX�
�ELU� VSRU� GDOÖ�� WDQÖPDN� LVWH\HQOHU� YH� LQWHUQHW�
WHPHOOL�\HWLûNLQ�HøLWLPL�SURJUDPÖQÖ�PHUDN�HGHQOHU�
ROXUNHQ��HøLWLPL�WHUN�HGHQOHU�LVH�EDûNDODUÖ�WDYVL\H�
HWWLøL LoLQ�EX�SURJUDPD�NDWÖODQODU�ROPXûWXU��$\UÖFD�
LQWHUQHW�WHPHOOL�NRUIERO�HøLWLPL�´NDWÖOÖPFÖ�EHOJHVLµ�
NDWÖOÖPFÖODU�LoLQ�ELU�PRWLYDV\RQ�DUDFÖ�ROPXûWXU�

<HWLûNLQOHULQ� NDWÖOGÖNODUÖ� ELU� \D\JÖQ� HøLWLP�
SURJUDPÖ� �]HULQGH� \DSÖOPÖû� RODQ� ELU� oDOÖûPDGD�
>��@� ELOJLVD\DU� ELOJLVL� DoÖVÖQGDQ� GHQN� �� JUXEXQ�
ELULQH� \�]� \�]H� HøLWLP� \|QWHPL� LOH� GLøHULQH� \�]�
\�]H� HøLWLPLQ� \DQÖQGD� KD]ÖUODQDQ� LQWHUQHW� VLWHVL�
VD\HVLQGH�X]DNWDQ�GHVWHNOH\LFL�HøLWLPOH�ELOJLVD\DU�
HøLWLPL� YHULOPLûWLU�� (øLWLPLQ� EDûÖQGD� |Q� WHVW��
VRQXQGD� VRQ� WHVW� X\JXODQPÖûWÖU�� dDOÖûPDGD� HOGH�
HGLOHQ� ED]Ö� VRQXoODUD� J|UH� X]DNWDQ� GHVWHNOH\LFL�
HøLWLP� DODQ� JUXEXQ� NODVLN� \|QWHPOH� HøLWLP� DODQ�
JUXED� J|UH� ���� GDKD� EDûDUÖOÖ� ROGXøX� RUWD\D�
oÖNPÖûWÖU�

dHYULPLoL� RUWDP� \DUGÖPÖ\OD� VXQXODQ� KL]PHW� LoL�
HøLWLP� HWNLQOLNOHULQH� NDWÖOPÖû� |øUHWPHQOHU�
�]HULQGH� \�U�W�OP�û� ELU� oDOÖûPDGD� >��@�� GHUV�
WDPDPODPD� RUDQODUÖ� LOH� LQWHUQHW� NXOODQÖP� \ÖOÖ� YH�
oHYULPLoL� WHNQRORMLOHULQ� NXOODQÖPÖQD� LOLûNLQ� |]�
\HWHUOLN�DOJÖVÖQD�EDNÖOGÖøÖQGD�oRN�|QHPOL�G�]H\GH�
DQODPOÖ�ELU�LOLûNLQLQ�ROGXøX�VDSWDQPÖûWÖU�

>��@·XQ�\HWLûNLQOHUH�\|QHOLN�KD]ÖUODQPÖû�oHYULPLoL�
ELU� VHUWLILND� SURJUDPÖQD� NDWÖODQ� NDWÖOÖPFÖODUÖQ��
SURJUDPÖ� WDPDPODPDODUÖQÖ� HWNLOH\HQ� ELUH\VHO�
|]HOOLNOHUL� LQFHOHGLNOHUL� oDOÖûPD� EXOJXODUÖQD� J|UH��
\HGL� ELUH\VHO� NDUDNWHULVWLNWHQ� VDGHFH� NRQXP�
|]HOOLøLQLQ�NXUVX�EÖUDNPD�GDYUDQÖûÖ�LOH�DQODPOÖ�ELU�
LOLûNL� J|VWHUGLøL� RUWD\D� oÖNPÖûWÖU�� 6HUWLILND�
SURJUDPÖ�V�UHVLQFH�NDWÖOÖPFÖODUÖQ�EHû�NH]�\�]�\�]H�
HøLWLP� RUWDPÖQD� NDWÖOPDODUÖ� JHUHNPLûWLU�� %X�
GXUXPXQ��QLYHUVLWHQLQ�EXOXQGXøX�ûHKULQ�GÖûÖQGD�
\DûD\DQ� NDWÖOÖPFÖODU� DoÖVÖQGDQ� VH\DKDW�
]RUOXNODUÖQÖQ� \DQÖ� VÖUD� DLOHYL� VRUXPOXOXNODUÖQÖ� YH�
oDOÖûPD� NRûXOODUÖQÖ� G�]HQOHPHOHUL� NRQXVXQGD� GD�
]RUOXNODU� JHWLUHELOHFHøLQL� EHOLUWPLûOHUGLU�� %X�
EDøODPGD� DUDûWÖUPDFÖODU� NXUVXQ� \�]� \�]H� HøLWLP�
SURJUDPÖQÖ� \HQLGHQ� G�]HQOH\HELOHFHNOHULQL�
|QHULUNHQ� YLGHR� NRQIHUDQV�� oHYULPLoL� WHVW� JLEL�
GLøHU� ZHE� WDEDQOÖ� WHNQRORMLOHULQLQ� GH� EX�
NÖVÖWODPDODUD� o|]�P� |QHULVL� ROPDGD� XPXW� YDDW�
HWWLøLQH�GHøLQPLûOHUGLU��

+DUPDQODQPÖû� |øUHQPH� �]HULQH� \DSÖOPÖû� ELU�
oDOÖûPD� GD� LVH� >��@�� ELOJL� WHNQRORMLVL� X]PDQODUÖ��
OLVDQV�VW�� HøLWLPOHULQGH� KDUPDQODQPÖû� |øUHQPH�
\DNODûÖPÖQÖ�VDGHFH�\�]�\�]H�\D�GD�VDGHFH�X]DNWDQ�
HøLWLP�LOH�\�U�W�OHQ�|øUHQPH�RUWDPODUÖQD�J|UH�oRN�
E�\�N�ELU�IDUNOD�RQD\ODPÖûODUGÖU��$\QÖ�PDWHU\DOOHU��
HøLWPHQ� YH� VÖQDYODUÖQ� V|]� NRQXVX� ROGXøX�
WDPDPHQ� X]DNWDQ� HøLWLP� YH� JHOHQHNVHO� VÖQÖI�
RUWDPÖQGD� \�U�W�OHQ� HøLWLP� V�UHFLQGH�
|øUHQFLOHULQ� SHUIRUPDQVODUÖQGD� SUDWLNWH� ELU� IDUN�
ROPDGÖøÖ�VRQXFXQD�YDUÖOPÖûWÖU�

ùQJLOWHUH·GH� EXOXQDQ� $oÖN� hQLYHUVLWH·GH�
\�U�W�OP�û�RODQ�ELU�oDOÖûPD\D�J|UH�>��@��|øUHQFL�
JHULELOGLULPOHUL� YH� ND]DQÖPODUÖ�� \HWLûNLQOHU� LoLQ�
G�]HQOHPLû� RODQ� &LVFR� 1HWZRUN� $NDGHPL�
3URJUDPÖ·QÖQ� KDUPDQODPÖû� |øUHQPH� RUWDPÖ� LOH
\�U�W�OPHVLQLQ� P�NHPPHO� ELU� \RO� ROGXøXQX�
NDQÖWODPÖûWÖU�

dHYULPLoL� |øUHQPH� RUWDPÖQGD� |øUHQFLOHULQ�
NDUDNWHULVWLNOHUL�� |]� G�]HQOH\LFL� |øUHQPH��
WHNQRORML�|]�\HWHUOLOLøL�YH�NXUV�oÖNWÖODUÖ�DUDVÖQGDNL�
LOLûNL\L� LQFHOH\HQ� ELU� oDOÖûPDQÖQ� >��@� EXOJXODUÖQD�
J|UH��GDKD�|QFH�oHYULPLoL�|øUHQPH�GHQH\LPL�RODQ�
OLVDQV� YH� \�NVHN� OLVDQV� |øUHQFLOHULQLQ� GDKD� HWNLOL�
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|øUHQPH�VWUDWHMLOHUL�NXOODQPD�HøLOLPLQGH�ROGXNODUÖ�
YH� EXQXQGD� VÖUDVÖ\OD� \�NVHN� PRWLYDV\RQD��
WHNQRORML� |] \HWHUOLOLøL� YH� PHPQXQL\HWOHULQLQ�
DUWPDVÖQD� YH� QLKD\HWLQGH� ILQDO� SXDQODUÖQÖQ�
\�NVHOPHVLQH�HWNL�HWPHNWHGLU�

dDOÖûDQ�\HWLûNLQ�OLVDQV�YH�\�NVHN�OLVDQV�|øUHQFLOHUL�
�]HULQGH�\DSÖOPÖû�ELU�DUDûWÖUPD�EXOJXODUÖQGDQ�>��@�
EDûDUÖ�WHVWOHUL�|Q�WHVW� VRQ�WHVW�DQDOL]�VRQXoODUÖQD�
J|UH�� KDUPDQODQPÖû� |øUHQPH� YH� oHYULPLoL�
|øUHQPH�LOH�KDUPDQODQPÖû�|øUHQPH�YH�JHOHQHNVHO�
VÖQÖI� RUWDPÖQGD� |øUHWLP� PRGHOOHUL� DUDVÖQGD�
LVWDWLVWLNVHO�RODUDN�DQODPOÖ�ELU�IDUN�EXOXQPDPÖûWÖU��

>��@�� \HWLûNLQOHU� �]HULQGH� \DSWÖøÖ� ELU� DUDûWÖUPDGD�
oHYULPLoL� WHNQRORMLOHUH� LOLûNLQ� |]� \HWHUOLN� DOJÖVÖ�
\�NVHN� RODQ� \HWLûNLQOHULQ�� HWNLQOLNOHUGH� \�NVHN�
PHPQXQL\HW�YH�EDûDUÖ�J|VWHUGLNOHULQL�EXOPXûWXU�

�� <g17(0

%X� oDOÖûPDGD� DUDûWÖUPD� PRGHOL� RODUDN� WHN� JUXS�
|QWHVW�² VRQWHVW�GHQHPH�PRGHOL�NXOODQÖOPÖûWÖU��%X�
EDøODPGD�� X\JXODPD� V�UHFLQGH� DNDGHPLN� EDûDUÖ�
WHVWL��dHYULPLoL�7HNRQORMLOHUH�<|QHOLN�g]�<HWHUOLN�
gOoHøL�YH�DoÖN�XoOX�VRUXODUOD� oDOÖûPD�JUXEXQGDQ�
YHULOHU� WRSODQPÖûWÖU�� 7RSODQDQ� YHULOHU� QRUPDOOLN�
WHVWL� VRQXoODUÖQD� J|UH� LOJLOL� DQDOL]� \|QWHPOHUL�
NXOODQÖODUDN� DQDOL]� HGLOPLûWLU�� dDOÖûPDQÖQ�
\|QWHPLQH� LOLûNLQ� GHWD\OÖ� ELOJLOHU� LOJLOL� EDûOÖNODU�
DOWÖQGD�VXQXOPXûWXU�

���� $UDûWÖUPDQÖQ�0RGHOL

%X�DUDûWÖUPDGD�WHN�JUXS�|QWHVW�� VRQWHVW�GHQHPH�
PRGHOL�NXOODQÖOPÖûWÖU��7HN�JUXS�|QWHVW� � VRQ�WHVW�
GHQHPH�PRGHOLQGH�JHOLûLJ�]HO�VHoLOPLû�ELU�JUXED�
EDøÖPVÖ]�GHøLûNHQ�X\JXODQÖU��8\JXODPD�|QFHVL�YH�
X\JXODPD� VRQUDVÖ� |Oo�POHU� \DSÖOÖU� >��@��
$UDûWÖUPDGD� NXOODQÖODQ� PRGHOLQ� VLPJHVHO�
J|U�Q�P��7DEOR��·GH�J|U�OG�ø��JLELGLU�

7DEOR����$UDûWÖUPD�0RGHOLQLQ�6LPJHVHO�*|U�Q�P�
*UXS gQ�gOo�POHU ùûOHP $UD�gOo�POHU ùûOHP 6RQ�gOo�POHU

*���*�

d7<g�

$%7�

8]DNWDQ�(øLWLP

���6DDW

�����(û]DPDQOÖ�

�����(û]DPDQVÖ]�

$%7�

gUJ�Q�(øLWLP

���6DDW

d7<g�

$%7�

0RGHOGH� \HU� DODQ� VLPJHOHULQ� DQODPODUÖ� DûDøÖGDNL�
JLELGLU�

*�� ùû�<HUL�+HNLPOLøL�*UXEX

*�� ùû�*�YHQOLøL�8]PDQOÖøÖ�*UXEX

d7<g�� dHYULPLoL�7HNQRORMLOHUH�<|QHOLN�g]�<HWHUOLN�

$OJÖVÖ�gOoHøL�gQ�7HVW

$%7��� $NDGHPLN�%DûDUÖ�gQ�7HVW

$%7�� $NDGHPLN�%DûDUÖ�$UD�7HVW

d7<g�� dHYULPLoL�7HNQRORMLOHUH�<|QHOLN�g]�<HWHUOLN�

$OJÖVÖ�gOoHøL�6RQ�7HVW

$%7�� $NDGHPLN�%DûDUÖ�6RQ�7HVW

���� dDOÖûPD�*UXEX

$UDûWÖUPDQÖQ�oDOÖûPD�JUXEXQX��dDOÖûPD�YH�6RV\DO�
*�YHQOLN� %DNDQOÖøÖ� WDUDIÖQGDQ� ùû� <HUL� +HNLPL�
�ù<+��YH� ùû�*�YHQOLøL�8]PDQÖ� �ù*8��VHUWLILNDVÖ�
YHUPHN� �]HUH� \HWNLOHQGLULOPLû� |]HO� ELU� HøLWLP�
NXUXPXQXQ�NDWÖOÖPFÖODUÖ�ROXûWXUPDNWDGÖU��dDOÖûPD�
LoLQ�JHUHNHQ�|Q�KD]ÖUOÖNODU�\DSÖOGÖNWDQ�VRQUD�ùû�\HUL�
+HNLPOLøL�*UXEX·QGDQ��ù<+*������ùû�*�YHQOLøL�
8]PDQOÖøÖ�*UXEX·QGDQ��ù*8*�����ROPDN��]HUH�
WRSODP����NDWÖOÖPFÖQÖQ�YHULOHUL�DQDOL]�HGLOPLûWLU�
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���� 9HUL�7RSODPD�$UDoODUÖ

$NDGHPLN�%DûDUÖ�7HVWL

8\JXODPD� V�UHFLQGH� NXOODQÖODQ� DNDGHPLN� EDûDUÖ�
WHVWL� NXUXP� LoL� DODQ� X]PDQODUÖ� WDUDIÖQGDQ�
KD]ÖUODQPÖû� WHVW� YH� PDGGH� DQDOL]OHUL� \DSÖOPÖû�
VRUXODUGDQ�ROXûPDNWDGÖU�

%DûDUÖ� WHVWOHULQLQ� J�YHQLUOLN� oDOÖûPDVÖ� LoLQ� LON�
RODUDN� SLORW� WHVWOHU� X\JXODQPÖûWÖU�� 3LORW� WHVWOHUH�
YHULOHQ� FHYDSODU� �]HULQGH� J�YHQLUOLN� DQDOL]L� LoLQ�
.5����GHøHUL� GLNNDWH� DOÖQPÖûWÖU��%XQD� HN�RODUDN�
PDGGH�J�oO�N�YH�PDGGH�D\ÖUW�HGLFLOLøL�DQDOL]OHUL�GH�
\DSÖOGÖNWDQ�VRQUD�QLKDL�RODUDN�ù<+*�WHVWL�LoLQ�����
ù*8*� WHVWL� LoLQ� GH� ��� VRUXQXQ� oDOÖûPDGD�
NXOODQÖOPDVÖQD� NDUDU� YHULOPLûWLU�� dDOÖûPD\D�
DOÖQDFDN�VRUXODUÖQ�.5����J�YHQLUOLN�NDWVD\Ö�GHøHUL�
ù<+*�WHVWL�LoLQ�������ù*8*�WHVWL�LoLQ������RODUDN�
EXOXQPXûWXU��7HVW�PDGGHOHULQLQ� J�oO�N� YH� D\ÖUW�
HGLFLOLN�GHøHUOHUL�GH�7DEOR����7DEOR���YH�7DEOR��·WH�
J|VWHULOPLûWLU�

7DEOR����0DGGH�J�YHQLUOLN�NDWVD\ÖODUÖ

*UXS .5��� 0DGGH�6D\ÖVÖ

ù<+ ���� ��

ù*8 ���� ��

7DEOR����ù*8*�$NDGHPLN�EDûDUÖ�WHVWL�J�oO�N�YH�D\ÖUW�
HGLFLOLN�GHøHUOHUL

6RUX
$\ÕUW�
(GLFLOLN *�oO�N 6RUX

$\ÕUW�
(GLFLOLN *�oO�N

� ���� ���� �� ���� ����

� ���� ���� �� ���� ����

� ���� ���� �� ���� ����

� ���� ���� �� ���� ����

� ���� ���� �� ���� ����

� ���� ���� �� ���� ����

� ���� ���� �� ���� ����

� ���� ���� �� ���� ����

� ���� ���� �� ���� ����

�� ���� ���� �� ���� ����

�� ���� ���� �� ���� ����

�� ���� ���� �� ���� ����

7DEOR����ù<+*�$NDGHPLN�EDûDUÖ�WHVWL�J�oO�N�YH�D\ÖUW�
HGLFLOLN�GHøHUOHUL

6RUX
$\ÖUW�

(GLFLOLN *�oO�N 6RUX
$\ÖUW�

(GLFLOLN *�oO�N

� ���� ���� �� ���� ����

� ���� ���� �� ���� ����

� ���� ���� �� ���� ����

� ���� ���� �� ���� ����

� ���� ���� �� ���� ����

� ���� ���� �� ���� ����

� ���� ���� �� ���� ����

� ���� ���� �� ���� ����

� ���� ���� �� ���� ����

�� ���� ���� �� ���� ����

�� ���� ���� �� ���� ����

�� ���� ���� �� ���� ����

7HVW� YH� PDGGH� DQDOL]OHUL� \DSÖOGÖNWDQ� VRQUD� VRQ�
KDOLQL� DODQ� EDûDUÖ� WHVWOHUL� X\JXODPD� V�UHFLQLQ�
EDûÖQGD�|Q�WHVW��RUWDVÖQGD�DUD�WHVW�YH�VRQXQGD�VRQ�
WHVW� ROPDN� �]HUH� �� GHID� X\JXODQPÖûWÖU�� %DûDUÖ�
WHVWOHULQLQ� WRSODP� SXDQÖ� ���� �]HULQGHQ�
GHøHUOHQGLULOPLûWLU�
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dHYULPLoL�7HNQRORMLOHUH�<|QHOLN�g]�<HWHUOLN�
$OJÖVÖ�gOoHøL

dDOÖûPDGD� NXOODQÖODQ� ´dHYULPLoL� 7HNQRORMLOHUH
<|QHOLN�g]�<HWHUOLN�$OJÖVÖ�gOoHøLµ�>��@�WDUDIÖQGD�
JHOLûWLULOHQ�´dHYULP�ùoL�7HNQRORMLOHUH�<|QHOLN�g]�
<HWHUOLN� $OJÖVÖ� gOoHøLµQLQ� >��@� WDUDIÖQGDQ�
7�UNoH·\H� X\DUODQPÖû� ûHNOLGLU�� gOoHøLQ� 7�UNoH�
IRUPXQXQ� JHoHUOLN� YH� J�YHQLUOLN� DQDOL]OHUL�
VRQXFXQGD�&URQEDFK�DOID Lo�WXWDUOÖN�NDW�VD\ÖVÖ�����
RODUDN�EXOXQPXû�>��@��YH�DUDûWÖUPDFÖODU�WDUDIÖQGDQ�
|OoHN� JHoHUOL� YH� J�YHQLOLU� ELU� |OoHN� RODUDN� NDEXO�
HGLOPLûWLU��gOoHN����PDGGHGHQ�ROXûDQ�EHûOL�OLNHUW�
WLSLQGH�ELU�|OoHNWLU��/LNHUW�VHoHQHNOHUL�´7DPDPHQ�
.DWÖOPÖ\RUXPµ�� ´.DWÖOPÖ\RUXPµ�� ´.DUDUVÖ]ÖPµ��
´.DWÖOÖ\RUXPµ�� ´7DPDPHQ� .DWÖOÖ\RUXPµ�
ûHNOLQGHGLU�� %LOJLVD\DU� RUWDPÖQGD� YHULOHU�
G�]HQOHQLUNHQ�OLNHUW�VHoHQHNOHULQH�VÖUDVÖ\OD����������
�����RODFDN�ûHNLOGH�SXDQ�YHULOPLûWLU��$QDOL]�HWWLøL�
|]HOOLNOHUGHQ�|W�U��|OoHøLQ�DPDFD�KL]PHW�HGHFHøL�
G�û�Q�OHUHN� DUDûWÖUPDGD� NXOODQÖOPDVÖQD� NDUDU�
YHULOPLûWLU�

$oÖN�8oOX�6RUXODU

.DWÖOÖPFÖODUGDQ� |UJ�Q� HøLWLPLQ� VRQXQGD�� V�UHFH�
LOLûNLQ� J|U�ûOHULQL� DODELOPHN� YH� JHOHFHøH� G|Q�N�
oÖNDUÖPODUGD� EXOXQDELOPHN� DPDFÖ\OD� DUDûWÖUPDFÖ�
WDUDIÖQGDQ�KD]ÖUODQDUDN�X]PDQ�J|U�û�Q�Q�DOÖQGÖøÖ�
DoÖN� XoOX� VRUXODUGDQ� ROXûDQ� ELU� J|U�û� IRUPX�
GROGXUPDODUÖ� LVWHQPLûWLU�� *|U�û� IRUPXQGD� \HU�
DODQ�VRUXODU�7DEOR��·WH�VXQXOPXûWXU�

7DEOR����$oÖN�8oOX�6RUXODU
6RUX�
1R

ùoHULN

� ùû�6DøOÖøÖ�YH�*�YHQOLøL��ù6*��HøLWLPL�
GÖûÖQGD�X]DNWDQ�HøLWLP�LOH�

WDPDPODGÖøÖQÖ]�ELU�HøLWLP�ROGX�PX"
�(YHW���+D\ÖU�

� 8]DNWDQ�HøLWLP�V�UHFLQGH�
PRWLYDV\RQXQX]X�DUWWÖUDQ�HWNHQOHU�

QHOHUGLU"
� 8]DNWDQ�HøLWLP�V�UHFLQGH�

PRWLYDV\RQXQX]X�G�û�UHQ�HWNHQOHU�
QHOHUGLU"

� (øLWLPLQ�WDPDPÖQÖ�X]DNWDQ�HøLWLP�LOH�
DOPDN�LVWHU�PL\GLQL]"

(YHW��o�QN��
+D\ÖU��o�QN��

���� 9HULOHULQ�7RSODQPDVÖ

8\JXODPD\D� EDûODPDGDQ� |QFH� WHVW� YH� PDGGH�
DQDOL]OHUL� \DSÖOPÖû� RODQ� EDûDUÖ� WHVWOHUL� $GREH�
&RQQHFW���\D]ÖOÖPÖQÖQ�NXOODQÖOGÖøÖ�X]DNWDQ�HøLWLP�
RUWDPÖQD� HNOHQPLûWLU�� 8]DNWDQ� HøLWLPOHU�
EDûODPDGDQ�|QFH��oDOÖûPDGD�NXOODQÖODQ�́ dHYULPLoL�
7HNQRORMLOHUH�<|QHOLN�g]�<HWHUOLN�$OJÖVÖ�gOoHøLµ�
oHYULPLoL� DQNHWOHU� G�]HQOHPH\H� RODQDN� VXQDQ�
6XUYH\0RQNH\� VLWHVLQH� HNOHQPLû� YH�NDWÖOÖPFÖODUD�
H�SRVWD� \ROX� LOH� ELOJLOHQGLUPH� \DSÖOPÖûWÖU�� gOoHN�
GROGXUXOGXNWDQ� VRQUD� ��� J�QO�N� X]DNWDQ� HøLWLP�
V�UHFL�́ $NDGHPLN�%DûDUÖ�gQ�7HVWµL�LOH�EDûODPÖûWÖU��
.DWÖOÖPFÖODU� ��� J�Q� ER\XQFD� X]DNWDQ� HøLWLP�
VLVWHPLQGH� \HU� DODQ� Hû� ]DPDQOÖ� YH� Hû]DPDQVÖ]�
RODUDN� \�U�W�OHQ� HøLWLP� LoHULNOHULQL� DOPÖûODUGÖU��
(øLWLP� LoHULNOHULQLQ� VRQXQGD� ´$NDGHPLN� %DûDUÖ�
$UD� 7HVWµL� FHYDSOD\DUDN� X]DNWDQ� HøLWLPOHULQL�
WDPDPODPÖûODUGÖU�� .DWÖOÖPFÖODU� HøLWLPH� |UJ�Q�
RODUDN�GHYDP�HGHUNHQ�X]DNWDQ�HøLWLP�VLVWHPLQGH�
\HU�DODQ�Hû�]DPDQVÖ]�ND\QDNODUD�XODûPD\D�GHYDP�
HWPLûOHUGLU��gUJ�Q�HøLWLP�WDPDPODQGÖNWDQ�VRQUD�
X]DNWDQ� HøLWLP� VLVWHPL� NDWÖOÖPFÖODUD� NDSDQPÖûWÖU��
%DNDQOÖøÖQ� EHOLUOHPLû� ROGXøX� HøLWLP� SURJUDPÖ�
VWDQGDUGÖ�GRøUXOWXVXQGD�X]DNWDQ�YH�|UJ�Q�HøLWLP�
V�UHoOHULQGH�D\QÖ�GHUV�LoHULøL�YHULOPHNWHGLU��

%�W�Q� NDWÖOÖPFÖODU� ��� J�QO�N� |UJ�Q� HøLWLPLQ�
VRQXQGD� ´$NDGHPLN�%DûDUÖ� 6RQ�7HVWµL�� X]DNWDQ�
HøLWLPLQ� EDûÖQGD� X\JXODQPÖû� RODQ� dHYULPLoL�g]�
<HWHUOLN� $OJÖVÖ� gOoHøL·QL� LNLQFL� NH]� YH� DoÖN� XoOX�
VRUXODUÖ� GD� FHYDSODQGÖUDUDN� HøLWLPL�
WDPDPODPÖûODUGÖU�� 8\JXODPD� V�UHFLQLQ� VRQXQGD�
��� NDWÖOÖPFÖGDQ� $%7��� $%7��� $%7��� d7<g���
d7<g� YH� J|U�û� IRUPX� LOH� �� DGHW� YHUL�
WRSODQPÖûWÖU�

���� 9HULOHULQ�$QDOL]L

9HUL WRSODPD� DUDoODUÖQGDQ� HOGH� HGLOHQ� YHULOHU�
|QFHOLNOL� RODUDN� 0LFURVRIW� ([FHO� SURJUDPÖQD�
LûOHQPLûWLU��9HULOHU�EXUDGD�G�]HQOHQGLNWHQ� VRQUD�
,%0� 6366� SDNHW� SURJUDPÖQD� JLULOPLû� YH� EX�
SURJUDP�LOH�DQDOL]�HGLOPLûWLU

*UXSODUÖQ��DNDGHPLN�EDûDUÖ�WHVWL�|Oo�POHUL�LOH�LOJLOL�
DQDOL]OHUL� X]DNWDQ� HøLWLP� V�UHFL� LoLQ� $NDGHPLN�
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SXDQODUÖQÖQ�QRUPDOOLN�WHVWL�\DSÖOPÖûWÖU�

7DEOR�����d7<g�1RUPDOOLN�'HøHUOHUL

7HVW�$GÖ *UXS 6KDSLUR�:LON�
1RUPDOOLN�'HøHUL

d7<g� ù<+ ����

ù*8 ����

d7<g� ù<+ ����

ù*8 ����

7DEOR� ��·WH� \HU� DODQ� GHøHUOHUH� J|UH� X]DNWDQ�
HøLWLPLQ� EDûÖQGD� �d7<g��� YH� |UJ�Q� HøLWLPLQ�
VRQXQGD� �d7<g��� X\JXODQDQ� |OoHN� SXDQODUÖQÖQ�
QRUPDO� GDøÖOÖPGDQ� X]DN� ROGXøX� J|U�OPHNWHGLU��
%X� EDøODPGD� |OoHNOHUOH� LOJLOL� \DSÖODFDN� RODQ�
DQDOL]OHUGH� SDUDPHWULN� ROPD\DQ� WHVW�
LVWDWLVWLNOHULQGHQ� ID\GDODQPDN� GRøUX� RODFDNWÖU��
*UXSODU� DUDVÖ� |OoHN� SXDQODUÖQÖQ� DQODPOÖOÖN�
GXUXPODUÖQÖ�NDUûÖODûWÖUPDN�LoLQ�0DQQ�:KLWQH\�8�
7HVWL�� JUXSODUÖQ� NHQGL� LoLQGHNL� GHøLûLPOHULQL�
LQFHOHPHN� LoLQ� GH� :LOFR[RQ� LûDUHWOL� VÖUDODU� WHVWL�
NXOODQÖOPÖûWÖU�

*UXSODUÖQ� ���� SXDQ� �]HULQGHQ� GHøHUOHQGLULOHQ�
|OoHN� SXDQODUÖQÖQ� |Q� WHVW� YH� VRQ� WHVW� RUWDODPD�
SXDQODUÖ�7DEOR���·GD�J|VWHULOPLûWLU�

7DEOR�����d7<g�2UWDODPD�'HøHUOHUL

*UXS 7HVW 2UWDODPD

ù<+

d7<g� ������

d7<g� ������

ù*8

d7<g� ������

d7<g� ������

7DEOR\D� J|UH�� |OoHN� RUWDODPD� GHøHUOHULQGH� ù<+�
JUXEXQGD� ������ ù*8� JUXEXQGD� ����� SXDQOÖN ELU�
GHøLûLP�ROXøX�J|]OHQPHNWHGLU��%X�GHøHUOHUH�J|UH��
HøLWLP�V�UHFL�ER\XQFD�d7<g�EDøODPÖQGD�KHU�LNL�
JUXSWD�GD�ROXPOX�ELU�GHøLûLP�ROGXøX�V|\OHQHELOLU�

0DQQ�:KLWQH\�8�7HVWL�gQ�7HVW�$QDOL]OHUL

*UXSODUÖQ�d7<g� |OoHN�SXDQODUÖQD�LOLûNLQ�8�WHVWL�
GHøHUOHUL�7DEOR���·GH�J|VWHULOPLûWLU�

7DEOR�����d7<g� 0DQQ�:KLWQH\�8�7HVWL�'HøHUOHUL

*UXSODU 1 6ÖUD�
2UW�

6ÖUD�
7RS�

8 S

ù<+ �� ����� ������ ������� ����

ù*8 �� ����� ������

7DEORGD�J|U�OG�ø��JLEL�d7<g�|Q�WHVW�SXDQODUÖ\OD�
\DSÖODQ�0DQQ�:KLWQH\�8�7HVWL�DQDOL]OHUL�VRQXQGD
JUXSODU� DUDVÖQGD� DQODPOÖ� ELU� IDUNOÖOÖN�
EXOXQPDPÖûWÖU��8 ���������S!������%X�GXUXPGD�
JUXSODUÖQ�HøLWLPH�EDûODPDGDQ�|QFH�|OoHN�NDSVDPÖ�
oHUoHYHVLQGH� DUDODUÖQGD� DQODPOÖ� ELU� IDUNÖQ�
ROPDGÖøÖ�V|\OHQHELOLU�

0DQQ�:KLWQH\�8�7HVWL�6RQ�7HVW�$QDOL]OHUL

*UXSODUÖQ�d7<g��|OoHN�SXDQODUÖQD�LOLûNLQ�8�WHVWL�
GHøHUOHUL�7DEOR���·GH�J|VWHULOPLûWLU�

7DEOR�����d7<g�� 0DQQ�:KLWQH\�8�7HVWL�'HøHUOHUL

*UXSODU 1 6ÕUD�
2UW�

6ÕUD�
7RS�

8 S

ø<+ �� ����� ������ ������ ����

ø*8 �� ����� ������
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7DEORGD� J|U�OG�ø�� JLEL� d7<g� VRQ� WHVW�
SXDQODUÖ\OD� \DSÖODQ� 0DQQ� :KLWQH\� 8�7HVWL�
DQDOL]OHUL� VRQXQGD� JUXSODU� DUDVÖQGD� DQODPOÖ� ELU�
IDUNOÖOÖN� EXOXQPDPÖûWÖU� �8 �������� S!������ %X�
VRQXFD�J|UH�JUXSODUÖQ�VÖUDVÖ\OD�X]DNWDQ�YH�|UJ�Q�
RODUDN�WDPDPODGÖNODUÖ�HøLWLP�V�UHoOHULQLQ�VRQXQGD�
|OoHN� PDGGHOHUL� NDSVDPÖQGD� DUDODUÖQGD� DQODPOÖ�
IDUN� ROXûWXUDFDN� GHøLûLPOHU� J|VWHUPHGLNOHUL�
V|\OHQHELOLU�

ù<+*�:LOFR[RQ� ùûDUHWOL�6ÖUDODU�7HVWL�$QDOL]��
6RQXoODUÖ

ù<+*·QLQ�:LOFR[RQ� WHVWL� VRQXoODUÖ�7DEOR���·GD�
J|VWHULOPLûWLU�

7DEOR�����ù<+*�:LOFR[RQ�7HVWL�6RQXoODUÖ

6RQ7HVW�
gQ7HVW

1 6ÖUD�
2UW�

6ÖUD�
7RS�

] S

1HJDWLI�6ÖUD � ����� ����� ���� ����

3R]LWLI�6ÖUD �� ���� ������

(ûLW �

1HJDWLI�VÕUDODU�WHPHOLQH�GD\DOÕ

7DEOR\D� J|UH� X]DNWDQ� HøLWLP� |QFHVL� YH� |UJ�Q�
HøLWLP� VRQUDVÖ� \DSÖODQ� |Oo�POHUGH� ù<+*·QLQ�
oHYULPLoL� WHNQRORMLOHUH� \|QHOLN� |]� \HWHUOLN� DOJÖ�
GHøHUOHULQLQ� DQODPOÖ� ELU� IDUNOÖOÖN� J|VWHUPHGLøL�
J|U�OPHNWHGLU� �] ������ S!������ %X� VRQXFD� J|UH�
X]DNWDQ� YH� |UJ�Q� RODUDN� G�]HQOHQPLû� RODQ�
HøLWLPLQ� EX� JUXEXQ� LOJLOL� |OoHN� NDSVDPÖQGDNL�
oHYULPLoL�WHNQRORML�DOJÖVÖQGD�DQODPOÖ�ELU�GHøLûLNOLN�
\DQVÖWPDGÖøÖ�V|\OHQHELOLU�

ù*8*�:LOFR[RQ� ùûDUHWOL� 6ÖUDODU�7HVWL�$QDOL]�
6RQXoODUÖ

ù*8*·XQ�:LOFR[RQ� WHVWL� VRQXoODUÖ� 7DEOR� ��·GH�
J|VWHULOPLûWLU� 7DEOR� LQFHOHQGLøLQGH� ù*8*·XQ�
oHYULPLoL� WHNQRORMLOHULQH� \|QHOLN� |]� \HWHUOLN�
DOJÖODUÖQD� LOLûNLQ�HøLWLP�|QFHVL�YH� VRQUDVÖ� \DSÖODQ�
|Oo�POHUGH� DQODPOÖ� ELU� IDUN� ROGXøX� RUWD\D�
oÖNPÖûWÖU� �] ������ S������� )DUN� SXDQODUÖQÖQ� VÖUD�
RUWDODPDODUÖ�YH�VÖUD�WRSODPODUÖ�GLNNDWH�DOÖQGÖøÖQGD�
J|]OHQHQ� IDUNÖQ� VRQ� WHVW� OHKLQH� ROGXøX�
J|U�OPHNWHGLU��%XUDGDQ�\ROD�oÖNDUDN� ù*8*� LoLQ�
X]DNWDQ�HøLWLP�LOH�EDûOD\ÖS�|UJ�Q�HøLWLP�LOH�GHYDP�
HGHQ� HøLWLP� V�UHFLQLQ� NDWÖOÖPFÖODUÖQ� oHYULPLoL�
WHNQRORMLOHUH�\|QHOLN�|]�\HWHUOLN�DOJÖODUÖQGD�ROXPOX�
ELU� HWNLVL� ROGXøXQX� V|\OH\HELOLUL]�� ù*8*·XQ�

X]DNWDQ�YH�|UJ�Q�HøLWLP�V�UHFLQH�LOLûNLQ�DNDGHPLN�
EDûDUÖ� WHVW� LVWDWLVWLNOHUL�GH� LQFHOHQGLøLQGH�JUXEXQ�
X]DNWDQ� HøLWLP� V�UHFLQGH� DQODPOÖ� ELU� GHøLûLP�
J|VWHUGLøL�J|U�OP�ûW���gOoHN�YH�DNDGHPLN�EDûDUÖ�
WHVWL� VRQXoODUÖ� ELUOLNWH� GHøHUOHQGLULOGLøL� ]DPDQ�
ù*8*� LoLQ� X]DNWDQ� HøLWLP� VLVWHPLQLQ� DNDGHPLN�
EDûDUÖ\Ö�DUWWÖUPDGD�WHN�EDûÖQD�\HWHUOL�RODELOHFHøLQH�
GDLU�ELU�oÖNDUÖPGD�EXOXQDELOLUL]�

7DEOR�����ù*8*�:LOFR[RQ�7HVWL�6RQXoODUÖ

6RQ7HVW�
gQ7HVW

1 6ÖUD�
2UW�

6ÖUD�
7RSODPÖ

] S

1HJDWLI�6ÖUD � ���� ����� ����� ����

3R]LWLI�6ÖUD �� ���� ������

(ûLW �

1HJDWLI�VÕUDODU�WHPHOLQH�GD\DOÕ

���� $oÖN�8oOX�6RUXODUD�ùOLûNLQ�%XOJXODU

8]DNWDQ� (øLWLP� $OPD� 'XUXPXQD� ùOLûNLQ�
9HULOHU

.DWÖOÖPFÖODUD� GDKD� |QFH� KHUKDQJL� ELU� X]DNWDQ�
HøLWLP�VLVWHPL�LOH�HøLWLP�DOÖS�DOPDGÖNODUÖ�VRUXOGX��
´ù6*� HøLWLPL� GÖûÖQGD� X]DNWDQ� HøLWLP� LOH�
WDPDPODGÖøÖQÖ]�ELU�HøLWLP�ROGX�PX"µ�VRUXVXQD����
NDWÖOÖPFÖGDQ����VÖ�FHYDS�YHUPLûWLU��%XQODUGDQ���·L�
ù<+*����·L�GH�ù*8*�NDWÖOÖPFÖODUÖGÖU��ù<+*·�GHQ�
�� NLûL� GDKD� |QFHGHQ� X]DNWDQ� HøLWLP� DOPÖû� ROXS��
ù*8*·�GDQ�VRUX\D�FHYDS�YHUHQOHULQ�DUDVÖQGDQ�KLo�
NLPVH�GDKD�|QFH�X]DNWDQ�HøLWLP�DOPDPÖûWÖU�

8]DNWDQ� (øLWLP� 6�UHFLQGHNL� 0RWLYDV\RQD�
ùOLûNLQ�9HULOHU

.DWÖOÖPFÖODUÖQ� X]DNWDQ� HøLWLP� V�UHFLQGHNL�
PRWLYDV\RQODUÖQÖ� GHøHUOHQGLUPHOHUL� LoLQ� LNL� VRUX�
VRUXOPXûWXU��

8]DNWDQ� HøLWLP� V�UHFLQGH� PRWLYDV\RQXQX]X�
DUWWÖUDQ�HWNHQOHU�QHOHUGLU"�VRUXVXQD� WRSODPGD����
NDWÖOÖPFÖ� \DQÖW� YHUPLûWLU�� ��� NDWÖOÖPFÖQÖQ� ��·L�
X]DNWDQ� HøLWLP� PRGHOLQLQ� WHPHO� |]HOOLNOHULQGHQ�
RODQ�]DPDQ�YH�PHNkQGDQ�EDøÖPVÖ]�RODUDN�HøLWLP�
V�UHFLQH� NDWÖODELOPH� LPNkQÖQÖ�� �·L� HøLWLP�
LoHULNOHULQGH� \HU� DODQ� J|UVHO� XQVXUODUÖ�� �·�� VÖQDYÖ�
ND]DQPD� LVWHNOHULQL�� �·VL� Hû� ]DPDQOÖ� RODUDN�
\�U�W�OHQ�FDQOÖ�GHUVOHUL���·VL�ILUPDQÖQ�LOJLVLQL���·L�GH�
VÖQÖI�GLQDPLøLQL�PRWLYDV\RQODUÖQÖ�DUWWÖUDQ�HWNHQOHU�
RODUDN�GHøHUOHQGLUPLûOHUGLU��
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8]DNWDQ� HøLWLP� V�UHFLQGH� PRWLYDV\RQXQX]X�
G�û�UHQ� HWNHQOHU� QHOHUGLU"� VRUXVXQD� KHU� LNL�
JUXSWDQ� WRSODPGD� ��� NLûL� \DQÖW� YHUPLûWLU�� ���
NLûLGHQ���·VL�DOÖûWÖUPD�HNVLNOLøL��NRQX�WHNUDUÖ�JLEL�
IDUNOÖ� QHGHQOHUGHQ�|W�U�� LoHULNOHULQ�� �·��NHQGL� Lû�
KD\DWÖ�NRûXOODUÖQÖQ���·VL�Hû�]DPDQOÖ�GHUV�VDDWOHULQLQ�
D]� ROXûXQXQ�� �·L� GH� WHNQLN� VÖNÖQWÖODUÖQ�
PRWLYDV\RQODUÖQÖ� G�û�UHQ� HWNHQOHU� ROGXøXQX�
EHOLUWPLûOHUGLU�

8]DNWDQ� (øLWLPL� 7HUFLK� (WPH� 'XUXPXQD�
ùOLûNLQ�9HULOHU

ù6*�HøLWLPLQLQ�WDPDPÖQÖ�X]DNWDQ�HøLWLP�\|QWHPL�
LOH�DOÖS�DOPDN�LVWHPHGLNOHULQH�FHYDS�DUD\DQ�VRUX\D�
WRSODPGD� ��� NDWÖOÖPFÖ� \DQÖW� YHUPLûWLU�� %X�
NDWÖOÖPFÖODUÖQ���·X�X]DNWDQ�HøLWLPL�WHUFLK�HGHUNHQ�
��·VL�EX�VRUX\D�KD\ÖU�FHYDEÖQÖ�YHUPLûWLU��(øLWLPLQ�
WDPDPÖQGD�X]DNWDQ�HøLWLPL�WHUFLK�HGHQ����NLûLQLQ�
��·L� oDOÖûPD� KD\DWÖQÖQ� |UJ�Q� HøLWLPH� NDWÖOPDGD�
]RUOD\ÖFÖ� ELU� HQJHO� ROGXøXQX� EHOLUWPLûWLU�� %�\�N�
ûHKLUOHUGHNL� WUDILN� VRUXQXQXQ� GD� ]DPDQ� ND\EÖ�
ROXûWXUGXøXQX� YXUJXODPÖûODUGÖU��'LøHU� �� NLûL� LVH�
KHUKDQJL� ELU� DoÖNODPD� \DSPDPÖûWÖU�� (øLWLPLQ�
WDPDPÖQÖ�X]DNWDQ�HøLWLP�LOH�DOPD\Ö�WHUFLK�HWPH\HQ�
��� NDWÖOÖPFÖQÖQ� ��·VÖ� \�]� \�]H� HøLWLPGH� DQÖQGD�
G|Q�W� DOPD�� WHFU�EHOHULQ� DNWDUÖOPDVÖ� JLEL�
HWNHQOHUGHQ�|W�U��|UJ�Q�HøLWLPL�WHUFLK�HWWLNOHULQL
EHOLUWPLûOHUGLU�� 'LøHU� �� NLûL� LVH� KHUKDQJL� ELU�
DoÖNODPD�\DSPDPÖûWÖU�

�� 7$57,ú0$�9(�6218d

7DEOR� ��·GH� DQDOL]OHUH� LOLûNLQ� LVWDWLVWLN� VRQXoODUÖ�
|]HW� ûHNOLQGH� VXQXOPXûWXU� 7DEOR� ��·GHNL�
DNDGHPLN� EDûDUÖ� WHVWOHULQH� LOLûNLQ� DQDOL]�
EXOJXODUÖQD� J|UH�� ùû� <HUL� +HNLPOLøL� �ù<+��
JUXEXQXQ� X]DNWDQ� HøLWLP� V�UHFLQLQ� EDûÖQGD� YH�
VRQXQGD� |Q� WHVW� YH� DUD� WHVW� RODUDN� X\JXODQDQ�
EDûDUÖ� WHVWLQLQ� VRQXoODUÖ� DUDVÖQGD�� D\QÖ� ûHNLOGH�
JUXEXQ�|UJ�Q�HøLWLP�V�UHFLQGH�DUD�WHVW�YH�VRQ�WHVW�
RODUDN�X\JXODQDQ�EDûDUÖ�WHVWL�VRQXoODUÖ�DUDVÖQGD�YH�
HøLWLP� V�UHFLQLQ� E�W�Q�QH� EDNÖOGÖøÖQGD� GD� ù<+�
JUXEXQXQ� |Q� WHVW� ² VRQ� WHVW� VRQXoODUÖ� DUDVÖQGD�
DQODPOÖ� IDUNOÖOÖN� ROGXøX� J|]OHQPHNWHGLU� ùû�
*�YHQOLøL�8]PDQOÖøÖ� �ù*8��JUXEXQXQ�DNDGHPLN�
EDûDUÖ�WHVW�DQDOL]OHULQH�LOLûNLQ�EXOJXODUD�EDNWÖøÖPÖ]�
]DPDQ�� X]DNWDQ� HøLWLP� V�UHFLQGH� X\JXODQDQ� |Q�
WHVW�² DUD�WHVW�VRQXoODUÖ�DUDVÖQGD�DQODPOÖ�ELU�IDUN�
VDSWDQÖUNHQ��|UJ�Q� HøLWLP� V�UHFLQGHNL� DUD� WHVW� ²
VRQ� WHVW� VRQXoODUÖ� DUDVÖQGD� LVWDWLVWLNVHO� RODUDN�
DQODPOÖ� ELU� IDUND� UDVWODQDPDPÖûWÖU�� %XQXQOD�
EHUDEHU�E�W�Q�HøLWLP�V�UHFLQH�EDNÖOGÖøÖQGD�|Q�WHVW�
² VRQ�WHVW�VRQXoODUÖ�DUDVÖQGD�DQODPOÖ�ELU�IDUNOÖOÖN�
V|]� NRQXVXGXU�� 6RQXoODUÖ� GHøHUOHQGLUGLøLPL]�

]DPDQ� KDUPDQODQPÖû� |øUHQPH� PRGHOL� LOH�
\�U�W�OHQ� HøLWLPLQ� WDPDPÖ� ù<+� JUXEXQXQ�
DNDGHPLN� EDûDUÖVÖQD� ROXPOX� \|QGH� NDWNÖ�
VXQDUNHQ��ù*8�JUXEX�LoLQ�VDGHFH�X]DNWDQ�HøLWLP�
LOH� \�U�W�OHQ� V�UHo� DNDGHPLN�EDûDUÖ\Ö� DUWWÖUPDGD�
\HWHUOL�ROPXûWXU�GHQHELOLU��

7DEOR�����$QDOL]�6RQXoODUÖ

$QDOL]OHU ù<+ ù*8

8]DNWDQ�(øLWLP

�$%7� ² $%7� �

S �����
������

$QODPOÖ�IDUN�
YDUGÖU

S �����
������

$QODPOÖ�IDUN�
YDUGÖU

gUJ�Q�(øLWLP

�$%7��$%7� �

S �����
������

$QODPOÖ�IDUN�
YDUGÖU

S �����
�!����

$QODPOÖ�IDUN�
\RNWXU

(øLWLP�6�UHFL

�$%7��$%7� �

S �����
������

$QODPOÖ�IDUN�
YDUGÖU

S �����
������

$QODPOÖ�IDUN�
YDUGÖU

d7<g��:LOFR[RQ�
7HVWL�

S �����
�!����

$QODPOÖ�IDUN�
\RNWXU

S �����
������

$QODPOÖ�IDUN�
YDUGÖU

d7<g��0DQQ�
:KLWQH\�8�²

7HVWL�

S ������!����

$QODPOÖ�IDUN�\RNWXU

7DEORGDNL� oHYULPLoL� WHNQRORMLOHUH� \|QHOLN� |]�
\HWHUOLN� |OoHøLQLQ� DQDOL]OHULQGHQ� HOGH� HGLOHQ�
EXOJXODUD�J|UH��JUXSODUÖQ�|OoHN� VRQ� WHVW�SXDQODUÖ�
DUDVÖQGD� DQODPOÖ� ELU� IDUN� EXOXQPDPÖûWÖU��
*UXSODUÖQ�NHQGL�LoOHULQGHNL�|OoHN�|Q�WHVW� VRQ�WHVW�
SXDQODUÖQD� LOLûNLQ� YHULOHU� LQFHOHQGLøLQGH�� ù<+�
JUXEXQXQ�oHYULPLoL�|]�\HWHUOLN�|OoHøL�|Q�WHVW� VRQ�
WHVW� VRQXoODUÖ� DUDVÖQGD� DQODPOÖ� ELU� IDUNÖQ�
EXOXQPDGÖøÖ�� ù*8�JUXEXQXQ�|OoHN�|Q� WHVW� VRQ�
WHVW� VRQXoODUÖ� DUDVÖQGD� LVH� LVWDWLVWLNVHO� RODUDN�
DQODPOÖ� ELU� IDUNÖQ� ROGXøX� VDSWDQPÖûWÖU�� %XUDGDQ�
\ROD� oÖNDUDN� ù*8� JUXEX� LoLQ� X]DNWDQ� HøLWLP� LOH�
EDûOD\ÖS� |UJ�Q� HøLWLP� LOH� GHYDP� HGHQ� HøLWLP�
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V�UHFLQLQ� NDWÖOÖPFÖODUÖQ� oHYULPLoL� WHNQRORMLOHUH�
\|QHOLN� |]� \HWHUOLN� DOJÖODUÖQGD� ROXPOX� ELU� HWNL�
ROXûWXUGXøXQX� V|\OH\HELOLUL]�� ù*8� JUXEXQXQ�
X]DNWDQ�YH�|UJ�Q�HøLWLP�V�UHFLQH�LOLûNLQ�DNDGHPLN�
EDûDUÖ� WHVW� LVWDWLVWLNOHUL� GH� LQFHOHQGLøLQGH� E�W�Q�
V�UHo� ER\XQFD� X]DNWDQ� HøLWLP� V�UHFLQGH� DQODPOÖ�
ELU� GHøLûLP� J|VWHUGLøL� J|U�OP�ûW�U�� gOoHN� YH�
DNDGHPLN� EDûDUÖ� WHVWL� VRQXoODUÖ� ELUOLNWH�
GHøHUOHQGLULOGLøL� ]DPDQ� ù*8� JUXEX� LoLQ� Hû�
]DPDQOÖ� YH� Hû� ]DPDQVÖ]� RODUDN� JHUoHNOHûHQ��
oHYULPLoL� ELU� WHNQRORMLGHQ� \DUDUODQÖODQ� X]DNWDQ�
HøLWLP�VLVWHPLQLQ�DNDGHPLN�EDûDUÖ\Ö�DUWWÖUPDGD�WHN�
EDûÖQD� \HWHUOL� RODELOHFHøLQH� GDLU� ELU� oÖNDUÖPGD�
EXOXQDELOLUL]��

$oÖN� XoOX� VRUXODUÖQ� FHYDSODUÖQD� LOLûNLQ� DQDOL]H�
EDNÖOGÖøÖ� ]DPDQ�� GDKD� |QFH� X]DNWDQ� HøLWLP� DOÖS�
DOPDPD�GXUXPXQX�VRUJXOD\DQ�VRUX\D�FHYDS�YHUHQ�
��� NLûLGHQ� ��·VL� GDKD� |QFH� X]DNWDQ� HøLWLP�
GHQH\LPL� \DûDPDPÖûNHQ� �� NLûL� GDKD� |QFHGHQ�
X]DNWDQ�HøLWLP� LOH�ELU�HøLWLP�DOGÖøÖQÖ�EHOLUWPLûWLU��
ù*8�JUXEXQGDQ�EX�VRUX\D�FHYDS�YHUHQ����NLûLGHQ�
KLoELUL� GDKD� |QFH� X]DNWDQ� HøLWLP� DOPDPÖû�
ROGXNODUÖQÖ� EHOLUWPLûOHUGLU�� ù*8� JUXEXQXQ�
X]DNWDQ� HøLWLP� V�UHFLQGHNL� EDûDUÖ� WHVWL� DQDOL]OHUL�
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GHøHUOHQGLUGLøLPL]�]DPDQ�X]DNWDQ�HøLWLP�\ROX\OD�
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YAYIN POLİTİKASI 

 

Acta Infologica, İstanbul Üniversitesi Enformatik Bölümü bünyesinde Haziran ve Aralık aylarında olmak 

üzere yılda iki kez, makalelerin tam metin olarak yayımlandığı akademik hakemli elektronik bir dergidir. 

Bilimsel içeriğin doğru ve uygun olarak yayımlanabilmesi için tüm çalışmalar konusunda uzman en az iki 

hakem tarafından değerlendirilmekte olup değerlendirme sürecinde kör hakemlik yöntemi uygulanmaktadır. 

Değerlendirme sonucunda yayımlanması uygun görülen makaleler yayın sıralamasına alınarak makale 

sahibine bildirilir. Derginin yayın dili Türkçe ve İngilizce’dir. 

Derginin hedef kitlesi veri-enformasyon-bilgi kavramlarını, bilgi- iletişim teknolojileri ve uygulamalarını 

temel alarak öncelikle Enformatik olmak üzere bu konularda disiplinlerarası alanda da çalışma yapan bilim 

insanları, araştırmacılar, uzman kişi ve kuruluşlardır. Değerlendirilmek üzere gönderilen tüm çalışmalar 

bilimsel yayın yapma etiğine uygun olarak hazırlanmalı ve aynı anda başka bir dergi, kongre, konferans vb. 

yerde değerlendirme sürecinde olmamalıdır. Makale eğer lisansüstü tezlerden üretilmiş veya tezin bir bölümü 

ise bu durum makale yazarı tarafından makaleye dipnot olarak belirtilmelidir.  

Dergiye gönderilen makaleler Editörler tarafından alana özgün katkısı, bilimsel yöntem, anlatım özellikleri 

ve yazım kuralları açısından incelenir ve benzerlik tarama programından geçirilir. Bu kural ve koşullarla 

bağdaşmayan yazılar yayınlanmaz.  

Makalenin dergide yayınlanmasından sonra makalenin kullanılması, kopyalanması, yayınlanmasına dair tüm 

telif hakları ACIN’a aittir. Yayınlanmış çalışmaların yazarlarına telif ücreti ödenmez. ACIN ve yazar ismi 

kaynak gösterilmeden makalelerden alıntı yapılamaz. Derginin tüm hakları saklıdır. Derginin hiçbir bölümü 

Yayın Sahibi Temsilcisi’nin izni olmaksızın ticari veya başka amaçla elektronik veya mekanik formatta 

çoğaltılamaz. ACIN ücretsizdir ve Dergipark (dergipark.gov.tr/acin) üzerinden dergiye erişilebilmektedir. 

ACIN’de yayımlanan yayınlardaki bilimsel içerik ve ifadelere ilişkin tüm sorumluluk yazarlara ait olup dergi 

yayın yönetimine, editörlere veya İstanbul Üniversitesi Enformatik Bölümü’ne ait değildir. 

 

 


