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1XU I�U GHQ LQWHUQHQ *HEUDXFK GHU 7HLOQHKPHU DQ GLHVHP5LQJ�
YHUVXFK

&RS\ULJKW F ����

9'/8)$ 4XDOLWlWVVLFKHUXQJ 1,56 *PE+� 7HLFKVWU� ��� '������
.DVVHO
.XUDWRULXP I�U 7HFKQLN XQG %DXZHVHQ LQ GHU /DQGZLUWVFKDIW H�9�
�.7%/�� %DUWQLQJVWU� ��� ����� 'DUPVWDGW

$OOH 5HFKWH YRUEHKDOWHQ� 'DV 9HUYLHOIlOWLJHQ� GDV 9HUDUEHLWHQ RGHU
GLH 9HUEUHLWXQJ GLHVHU 6FKULIW RGHU YRQ 7HLOHQ GDUDXV LVW RKQH VFKULIW�
OLFKH *HQHKPLJXQJ XQWHUVDJW�

��� -XOL ���� �� 6HLWH
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$,QKDOWVYHU]HLFKQLV

� $EN�U]XQJHQ � $EUHYLDWLRQV �

� $XIEDX GHV 5LQJYHUVXFKV � 'HVLJQ RI 3UR¿FLHQF\ 7HVW �

� 0HUNPDO � &RQVWLWXHQW� 7URFNHQPDVVH ��

��� $QPHUNXQJHQ � $QQRWDWLRQV � � � � � � � � � � � � ��

��� /DERUEHXUWHLOXQJ � 3UR¿FLHQF\ 7HVW � � � � � � � � � ��

��� 0HWKRGHQEHVFKUHLEXQJ � 0HWKRG 'HVFULSWLRQ � � � ��

��� (LQ]HOSUREHQ � 6LQJOH 6DPSOHV � � � � � � � � � � � ��

� 0HUNPDO � &RQVWLWXHQW� 5RKDVFKH ��

��� $QPHUNXQJHQ � $QQRWDWLRQV � � � � � � � � � � � � ��

��� /DERUEHXUWHLOXQJ � 3UR¿FLHQF\ 7HVW � � � � � � � � � ��

��� 0HWKRGHQEHVFKUHLEXQJ � 0HWKRG 'HVFULSWLRQ � � � ��

��� (LQ]HOSUREHQ � 6LQJOH 6DPSOHV � � � � � � � � � � � ��

� 0HUNPDO � &RQVWLWXHQW� 5RKSURWHLQ ��

��� $QPHUNXQJHQ � $QQRWDWLRQV � � � � � � � � � � � � ��

��� /DERUEHXUWHLOXQJ � 3UR¿FLHQF\ 7HVW � � � � � � � � � ��

��� 0HWKRGHQEHVFKUHLEXQJ � 0HWKRG 'HVFULSWLRQ � � � ��

��� (LQ]HOSUREHQ � 6LQJOH 6DPSOHV � � � � � � � � � � � ��

� 0HUNPDO � &RQVWLWXHQW� 5RKIDVHU ��

��� $QPHUNXQJHQ � $QQRWDWLRQV � � � � � � � � � � � � ��

��� /DERUEHXUWHLOXQJ � 3UR¿FLHQF\ 7HVW � � � � � � � � � ��

��� 0HWKRGHQEHVFKUHLEXQJ � 0HWKRG 'HVFULSWLRQ � � � ��

��� (LQ]HOSUREHQ � 6LQJOH 6DPSOHV � � � � � � � � � � � ��

� 0HUNPDO � &RQVWLWXHQW� 5RKIHWW ��

��� $QPHUNXQJHQ � $QQRWDWLRQV � � � � � � � � � � � � ��

��� /DERUEHXUWHLOXQJ � 3UR¿FLHQF\ 7HVW � � � � � � � � � ��

��� 0HWKRGHQEHVFKUHLEXQJ � 0HWKRG 'HVFULSWLRQ � � � ��

��� -XOL ���� �� 6HLWH
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$��� (LQ]HOSUREHQ � 6LQJOH 6DPSOHV � � � � � � � � � � � ��

� 0HUNPDO � &RQVWLWXHQW� 6WlUNH ��

��� $QPHUNXQJHQ � $QQRWDWLRQV � � � � � � � � � � � � ��

��� /DERUEHXUWHLOXQJ � 3UR¿FLHQF\ 7HVW � � � � � � � � � ��

��� 0HWKRGHQEHVFKUHLEXQJ � 0HWKRG 'HVFULSWLRQ � � � ��

��� (LQ]HOSUREHQ � 6LQJOH 6DPSOHV � � � � � � � � � � � ��

� 0HUNPDO � &RQVWLWXHQW� =XFNHU ��

��� $QPHUNXQJHQ � $QQRWDWLRQV � � � � � � � � � � � � ��

��� /DERUEHXUWHLOXQJ � 3UR¿FLHQF\ 7HVW � � � � � � � � � ��

��� 0HWKRGHQEHVFKUHLEXQJ � 0HWKRG 'HVFULSWLRQ � � � ��

��� (LQ]HOSUREHQ � 6LQJOH 6DPSOHV � � � � � � � � � � � ��

�� 0HUNPDO � &RQVWLWXHQW� D1')RP ��

���� $QPHUNXQJHQ � $QQRWDWLRQV � � � � � � � � � � � � ��

���� /DERUEHXUWHLOXQJ � 3UR¿FLHQF\ 7HVW � � � � � � � � � ��

���� 0HWKRGHQEHVFKUHLEXQJ � 0HWKRG 'HVFULSWLRQ � � � ��

���� (LQ]HOSUREHQ � 6LQJOH 6DPSOHV � � � � � � � � � � � ��

�� 0HUNPDO � &RQVWLWXHQW� $')RP ��

���� $QPHUNXQJHQ � $QQRWDWLRQV � � � � � � � � � � � � ��

���� /DERUEHXUWHLOXQJ � 3UR¿FLHQF\ 7HVW � � � � � � � � � ��

���� 0HWKRGHQEHVFKUHLEXQJ � 0HWKRG 'HVFULSWLRQ � � � ��

���� (LQ]HOSUREHQ � 6LQJOH 6DPSOHV � � � � � � � � � � � ��

�� 0HUNPDO � &RQVWLWXHQW� $'/ ��

���� $QPHUNXQJHQ � $QQRWDWLRQV � � � � � � � � � � � � ��

���� /DERUEHXUWHLOXQJ � 3UR¿FLHQF\ 7HVW � � � � � � � � � ��

���� 0HWKRGHQEHVFKUHLEXQJ � 0HWKRG 'HVFULSWLRQ � � � ��

���� (LQ]HOSUREHQ � 6LQJOH 6DPSOHV � � � � � � � � � � � ��

��� -XOL ���� �� 6HLWH
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$�� 0HUNPDO � &RQVWLWXHQW� (ORV ��

���� $QPHUNXQJHQ � $QQRWDWLRQV � � � � � � � � � � � � ��

���� /DERUEHXUWHLOXQJ � 3UR¿FLHQF\ 7HVW � � � � � � � � � ��

���� 0HWKRGHQEHVFKUHLEXQJ � 0HWKRG 'HVFULSWLRQ � � � ��

���� (LQ]HOSUREHQ � 6LQJOH 6DPSOHV � � � � � � � � � � � ��

�� 0HUNPDO � &RQVWLWXHQW� (XORV ��

���� $QPHUNXQJHQ � $QQRWDWLRQV � � � � � � � � � � � � ��

���� /DERUEHXUWHLOXQJ � 3UR¿FLHQF\ 7HVW � � � � � � � � � ��

���� 0HWKRGHQEHVFKUHLEXQJ � 0HWKRG 'HVFULSWLRQ � � � ��

���� (LQ]HOSUREHQ � 6LQJOH 6DPSOHV � � � � � � � � � � � ��

�� $QKDQJ � $SSHQGL[ ��

���� 7URFNHQPDVVH � � � � � � � � � � � � � � � � � � � � ��

������ ]�:HUWH � ] 6FRUHV � � � � � � � � � � � � � ��

������ (LQ]HOZHUWH � 6LQJOH 9DOXHV � � � � � � � � ��

���� 5RKDVFKH � � � � � � � � � � � � � � � � � � � � � � ��

������ ]�:HUWH � ] 6FRUHV � � � � � � � � � � � � � ��

������ (LQ]HOZHUWH � 6LQJOH 9DOXHV � � � � � � � � ��

���� 5RKSURWHLQ � � � � � � � � � � � � � � � � � � � � � ��

������ ]�:HUWH � ] 6FRUHV � � � � � � � � � � � � � ��

������ (LQ]HOZHUWH � 6LQJOH 9DOXHV � � � � � � � � ��

���� 5RKIDVHU � � � � � � � � � � � � � � � � � � � � � � � ���

������ ]�:HUWH � ] 6FRUHV � � � � � � � � � � � � � ���

������ (LQ]HOZHUWH � 6LQJOH 9DOXHV � � � � � � � � ���

���� 5RKIHWW � � � � � � � � � � � � � � � � � � � � � � � ���

������ ]�:HUWH � ] 6FRUHV � � � � � � � � � � � � � ���

������ (LQ]HOZHUWH � 6LQJOH 9DOXHV � � � � � � � � ���

���� 6WlUNH � � � � � � � � � � � � � � � � � � � � � � � � ���

������ ]�:HUWH � ] 6FRUHV � � � � � � � � � � � � � ���

������ (LQ]HOZHUWH � 6LQJOH 9DOXHV � � � � � � � � ���

��� -XOL ���� �� 6HLWH
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$���� =XFNHU � � � � � � � � � � � � � � � � � � � � � � � � ���

������ ]�:HUWH � ] 6FRUHV � � � � � � � � � � � � � ���

������ (LQ]HOZHUWH � 6LQJOH 9DOXHV � � � � � � � � ���

���� D1')RP � � � � � � � � � � � � � � � � � � � � � � ���

������ ]�:HUWH � ] 6FRUHV � � � � � � � � � � � � � ���

������ (LQ]HOZHUWH � 6LQJOH 9DOXHV � � � � � � � � ���

���� $')RP � � � � � � � � � � � � � � � � � � � � � � � ���

������ ]�:HUWH � ] 6FRUHV � � � � � � � � � � � � � ���

������ (LQ]HOZHUWH � 6LQJOH 9DOXHV � � � � � � � � ���

�����$'/ � � � � � � � � � � � � � � � � � � � � � � � � � ���

������� ]�:HUWH � ] 6FRUHV � � � � � � � � � � � � � ���

������� (LQ]HOZHUWH � 6LQJOH 9DOXHV � � � � � � � � ���

�����(ORV � � � � � � � � � � � � � � � � � � � � � � � � � ���

������� ]�:HUWH � ] 6FRUHV � � � � � � � � � � � � � ���

������� (LQ]HOZHUWH � 6LQJOH 9DOXHV � � � � � � � � ���

�����(XORV � � � � � � � � � � � � � � � � � � � � � � � � ���

������� ]�:HUWH � ] 6FRUHV � � � � � � � � � � � � � ���

������� (LQ]HOZHUWH � 6LQJOH 9DOXHV � � � � � � � � ���

��� -XOL ���� �� 6HLWH
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$� $EN�U]XQJHQ � $EUHYLDWLRQV

&9 :LHGHUKROYDULDWLRQVNRH¿]LHQW
&RHI¿FLHQW RI YDULDWLRQ IRU UHSHDWDELOLW\

&9 9HUJOHLFKVYDULDWLRQVNRH¿]LHQW
&RHI¿FLHQW RI YDULDWLRQ IRU UHSURGXFLELOLW\

P 0LWWHOZHUW
PHDQ YDOXH

Q (LQ]HOZHUWH
VLQJOH UHVXOWV

Q J�OWLJH (LQ]HOZHUWH LQ GHU $XVZHUWXQJ
YDOLG VLQJOH UHVXOWV LQ UHSRUW

S /DERUH LP 5LQJYHUVXFK
ODERUDWRULHV LQ SUR¿FLHQF\ WHVW

S J�OWLJH /DERUH LQ GHU $XVZHUWXQJ
YDOLG ODERUDWRULHV LQ UHSRUW

U :LHGHUKROEDUNHLW ��JUHQ]H�
UHSHDWDELOLW\ �OLPLW�

5 9HUJOHLFKEDUNHLW ��VJUHQ]H�
UHSURGXFLELOLW\ �OLPLW�

V :LHGHUKROVWDQGDUGDEZHLFKXQJ
UHSHDWDELOLW\ VWDQGDUG GHYLDWLRQ

V 9HUJOHLFKVVWDQGDUGDEZHLFKXQJ
UHSURGXFLELOLW\ VWDQGDUG GHYLDWLRQ

6' 6WDQGDUGDEZHLFKXQJ
VWDQGDUG GHYLDWLRQ

WRO REHUH 7ROHUDQ]JUHQ]H
XSSHU WROHUDQFH OHYHO

WRO XQWHUH 7ROHUDQ]JUHQ]H
ORZHU WROHUDQFH OHYHO

�ZDKUHU :HUW� � �V� .DS� ��
�WUXH YDOXH� � �V� FKDS� ��

'LIIHUHQ]
GLIIHUHQFH

��� -XOL ���� �� 6HLWH
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$� $XIEDX GHV 5LQJYHUVXFKV � 'HVLJQ RI 3UR¿FLHQF\ 7HVW

0DWHULDO�0DWHULDOV � � 3UREHQ�6DPSOHV� 0DLVVLODJH

0DLVVLODJH � 0DLVVLODJH �

7URFNHQPDVVH >�@ ����� �����
5RKDVFKH >� 70@ ���� ����
5RKSURWHLQ >� 70@ ���� ����
5RKIDVHU >� 70@ ����� �����
5RKIHWW >� 70@ ���� ����
6WlUNH >� 70@ ����� �����
=XFNHU >� 70@ ���� ����
D1')RP >� 70@ ����� �����
$')RP >� 70@ ����� �����
$'/ >� 70@ ���� ����
(ORV >� 70@ ����� �����
(XORV >� 70@ ����� �����

�ZDKUHU :HUW� � 0LWWHOZHUW GHU $QDO\VHQ� PHDQ RI DQDO\VHV

9HUVDQG � 'LVWULEXWLRQ � 0DLVVLODJH IULVFK� PDL]H VLODJH IUHVK

0HWKRGHQ � 0HWKRGV � �.RGLHUW PLW ���HU�=LIIHUQ GHU /DERUNRGHV� HQFRGHG ZLWK
OHDGLQJ ��� QXPEHUV RI ODE FRGHV�

DOOH 0HUNPDOH 9'/8)$ 0% %G� � ������
DOOH 0HUNPDOH 1,56�0HVVXQJHQ ���� E]Z� ���HU 1XPPHUQ�

5LQJYHUVXFK � 37 � PLW � :LHGHUKROXQJHQ MH /DERU
ZLWK � UHSHDWV SHU ODERUDWRU\

2UJDQLVDWLRQ � 9'/8)$ 1,56 *PE+� .DVVHO XQG .7%/ H�9�� 'DUPVWDGW

=HLWUDXP � 2NWREHU �����-DQXDU ����

/DERUH � 3DUWLFLSDWLQJ ODERUDWRULHV � �.RGLHUXQJ� VLHKH LQGLYLGXHOOH ,QIRUPDWLRQ
&RGHV� VHH LQGLYLGXDO LQIRUPDWLRQ�

%LR 3RZHU 6HUYLFH� %RUGHVKROP
'HXWVFKHV %LRPDVVHIRUVFKXQJV]HQWUXP J*PE+� /HLS]LJ
,QVWLWXW 'U� 1XVV� %DG .LVVLQJHQ
,QVWLWXW I�U .XOWXUSÀDQ]HQZLVVHQVFKDIWHQ� 8QL +RKHQKHLP� 6WXWWJDUW
/DQGHVDQVWDOW I�U /DQGZLUWVFKDIW %D\HUQ� *UXE
/HLEQLW]�,QVWLWXW $7% %RUQLP� 3RWVGDP
5.: .HKO� .HKO
6WDDWOLFKH %HWULHEVJHVHOOVFKDIW I�U 8PZHOW XQG /DQGZLUWVFKDIW� 1RVVHQ

��� -XOL ���� �� 6HLWH
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$6�G]XFNHU /DERU 5DLQ� 5DLQ

6<1/$% $QDO\WLFV 	 6HUYLFHV *HUPDQ\ *PE+� -HQD
:HVVOLQJ *PE+� $OWHQEHUJH

%HUHFKQXQJHQ � &DOFXODWLRQV � %HUHFKQXQJ QDFK ,62 ����� 'DUVWHOOXQJ QDFK 3RFNOLQJWRQ
FDOFXODWHG DFFRUG� WR ,62 ����� GLVSOD\HG DFFRUG� WR 3RFN�
OLQJWRQ

7HUPLQRORJLH � 7HUPLQRORJ\ � *HPl� ,62 ����ZHUGHQ (LQ]HOZHUWH DOV $XVUHL�HU EHVWLPPW�
GLH QLFKW ]X GHQ �EULJHQ :HUWHQ GLHVHV /DERUV SDVVHQ� �7\S
$�

)HUQHU ZHUGHQ DOOH :HUWH HLQHV /DERUV PDUNLHUW� ZHQQ GHU
/DERUPLWWHOZHUW GLHVHV /DERUV VWDWLVWLVFK VLJQL¿NDQW YRQ GHP
0LWWHOZHUW DOOHU /DERUH DEZHLFKW �7\S %� RGHU GLH ODERULQ�
WHUQH 6WUHXXQJ HUK|KW LVW �7\S &��

%HL DOOHQ GUHL 7\SHQ YRQ $XVUHL�HUQ ZLUG XQWHUVFKLHGHQ� RE
GLHVH $XVUHL�HU VLJQL¿NDQW DXI GHP ���1LYHDX VLQG �7\S
$� % XQG &� ² GDQQ ZHUGHQ GLHVH 0HVVHUJHEQLVVH DXV GHU
$XVZHUWXQJ KHUDXVJHQRPPHQ ² RGHU RE GLH 6LJQL¿NDQ]
QXU DXI GHP ���1LYHDX JHJHEHQ LVW �7\S D� E� XQG F� ²
GDQQ ZHUGHQ GLHVH :HUWH PDUNLHUW XQG LQ GHU ZHLWHUHQ %H�
UHFKQXQJ EHU�FNVLFKWLJW�

'�$XVUHL�HU ZHUGHQ SHU +DQG� RKQH VWDWLVWLVFKH %HUHFKQXQ�
JHQ DXV GHU $XVZHUWXQJ KHUDXVJHQRPPHQ�

'LH +255$7�=DKO �+RUZLW] ����� PDFKW HLQH $XVVDJH �EHU
GLH *�WH GHV 5LQJYHUVXFKV� 'D]X ZLUG GLH 9HUJOHLFKEDUNHLW
UHODWLY ]XP 0LWWHOZHUW GHV 5LQJYHUVXFKV JHVHW]W XQG GDQQ
PLW HLQHU HPSLULVFKHQ 9HUWHLOXQJ YHUJOLFKHQ� 6WUHQJ JHQRP�
PHQ JLOW GLH +255$7�=DKO QXU I�U FKHPLVFK HLQGHXWLJ GH¿�
QLHUWH 3DUDPHWHU �G�K� QLFKW I�U .RQYHQWLRQVPHWKRGHQ� XQG
DXFK QLFKW EHL 0HQJHQEHVWDQGWHLOHQ�

'LH ]�6FRUHV ZXUGHQ QDFK ',1 �������� EHUHFKQHW� 'LH 7R�
OHUDQ]HJUHQ]HQ ZXUGHQ PLW E]Z�
EHVWLPPW� ZHQQ HLQ �ZDKUHU :HUW� GHQ 3UREHQ ]XJHRUGQHW
ZXUGH�

$FFRUGLQJ WR ,62 ���� VLQJOH YDOXHV DUH PDUNHG DV $ RXW�
OLHUV� LI WKHVH VLQJOH YDOXHV GRQ¶W ¿W WR WKH UHPDLQLQJ YDOXHV
RI WKDW ODERUDWRU\ �W\SH $��

$OO YDOXHV IURP D VLQJOH ODERUDWRU\ DUH PDUNHG DV RXWOLHUV�
LI WKH ODERUDWRU\ PHDQ GRHV QRW ¿W WKH PHDQ DFURVV DOO ODEV
�W\SH %� RU LI WKH WKH VWDQGDUG GHYLDWLRQV EHWZHHQ VLQJOH ODEV
LQ D ODERUDWRU\ LV VLJQL¿FDQWO\ LQFUHDVHG �W\SH &��

��� -XOL ���� �� 6HLWH
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$)RU DOO W\SHV RI RXWOLHUV WKH WHVW LV GRQH RQ D VLJQL¿FDQFH

OHYHO RI �� �W\SH $� %� &� ± WKH VDPSOHV DUH UHPRYHG IURP
WKH UHSRUW ± DQG RQ WKH �� OHYHO �W\SH D� E� F� ± WKH GDWD DUH
UHWULHYHG LQ WKH UHSRUW�

' RXWOLHUV DUH UHPRYHG E\ KDQG� ZLWKRXW D VWDWLVWLFDO WHVW
IURP WKH UHSRUW�

7KH +255$7 YDOXH �+RUZLW] ����� PDNHV D VWDWHPHQW DERXW
WKH TXDOLW\ RI WKH SUR¿FLHQF\ WHVW� 7KH UHSURGXFLELOLW\ LV FDO�
FXODWHG DV D IUDFWLRQ RI WKH PHDQ LQ WKH SUR¿FLHQF\ WHVW DQG
FRPSDUHG WR D HPSLULFDO GLVWULEXWLRQ� 7KH +255$7 YDOXH
LV RQO\ YDOLG IRU FKHPLFDOO\ GH¿QHG SDUDPHWHU �L�H� QRW IRU
FRQYHQWLRQDO PHWKRGV� DQG QRW IRU PDMRU FRPSRQHQWV�

7KH ] VFRUHV DUH FDOFXODWHG DFFRUGLQJ WR ',1 ��������� 7KH
WROHUDQFH OHYHOV ZHUH FDOFXODWHG ZLWK DQG

� LI WKH VDPSOHV ZHUH DVLJQHG D �WUXH YDOXH��

9HUZHLVH � /LWHUDWXUH � ',1 �������� ������� 5LQJYHUVXFKH ]XU H[WHUQHQ 4XDOLWlWV�
NRQWUROOH YRQ /DERUDWRULHQ �$���� '(9 ]XU:DVVHU�� $EZDVVHU�
XQG 6FKODPPXQWHUVXFKXQJ�

',1 ,62 ����� ������� 6WDWLVWLVFKH9HUIDKUHQ I�U (LJQXQJV�
SU�IXQJHQ GXUFK 5LQJYHUVXFKH� %HXWK�9HUODJ� %�

,62 ���� ������� 3UHFLVLRQ RI 7HVW 0HWKRGV� ,62� *HQI�
&+�

+RUZLW]� : ������� 3URWRFRO IRU WKH GHVLJQ� FRQGXFW DQG
LQWHUSUHWDWLRQ RI PHWKRG�SHUIRUPDQFH VWXGLHV� 3XUH 	 $S�
SO &KHP� �������������

3RFNOLQJWRQ� :�'� ������� 3UHFLVLRQ DQG DFFXUDF\ RI DQDO\�
VLV� 6WDQGDUGLVDWLRQ RI DQDO\WLFDO PHWKRGV� ,Q� -�%� 5RVVHOO
XQG -�/�5� 3ULWFKDUUG� $QDO\VLV RI 2LOVHHGV� )DWV DQG )DWW\
)RRGV� (OVHYLHU 6FLHQFH 3XEOLVKHUV� %DUNLQJ� 8.� 6� �����

9'/8)$ ������� 9'/8)$0HWKRGHQEXFK %G� ,,,� 'LH FKH�
PLVFKH 8QWHUVXFKXQJ YRQ )XWWHUPLWWHOQ� 9'/8)$�9HUODJ�
'DUPVWDGW�

��� -XOL ���� ��� 6HLWH


