
4XDOLWlWVVLFKHUXQJ I�U
GLH 1,56�1,7�$QDO\WLN 9'/8)$9'/8)$

9'/8)$

$XVZHUWXQJ .7%/�9'/8)$�5LQJYHUVXFK %LRJDV �����
5HSRUW IRU .7%/ 9'/8)$ 3UR¿FLHQF\ 7HVW %LRJDV �����

9'/8)$ 4XDOLWlWVVLFKHUXQJ 1,56 *PE+
7HLFKVWU� ��
'������ .DVVHO
7HOHIRQ� ����� ���� �� �� ��
)D[� ����� ���� �� �� ��
3HWHU�7LOOPDQQ#YGOXID�GH
KWWS���ZZZ�YGOXID�QLUV�GH

5DSV
(UEVHQ

6LORPDLV
*UDVVLODJH
0DLVVLODJH
%UDXJHUVWH

%DFNZHL]HQ
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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�

��� 0DL ���� �� 6HLWH
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$,QKDOWVYHU]HLFKQLV

� $EN�U]XQJHQ � $EUHYLDWLRQV �

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

� 0HUNPDO � &RQVWLWXHQW� 70 � 76 ��

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

��� /DERUEHXUWHLOXQJ � 3UR¿FLHQF\ 7HVW �',1 ,62 ������ ��

��� 0HWKRGHQEHVFKUHLEXQJ �0HWKRG 'HVFULSWLRQ �,62
����� � � � � � � � � � � � � � � � � � � � � � � � � ��

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

� 0HUNPDO � &RQVWLWXHQW� 5RKDVFKH � FUXGH DVK ��

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

��� /DERUEHXUWHLOXQJ � 3UR¿FLHQF\ 7HVW �',1 ,62 ������ ��

��� 0HWKRGHQEHVFKUHLEXQJ �0HWKRG 'HVFULSWLRQ �,62
����� � � � � � � � � � � � � � � � � � � � � � � � � ��

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

� 0HUNPDO � &RQVWLWXHQW� R76 � 96 ��

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

��� /DERUEHXUWHLOXQJ � 3UR¿FLHQF\ 7HVW �',1 ,62 ������ ��

��� 0HWKRGHQEHVFKUHLEXQJ �0HWKRG 'HVFULSWLRQ �,62
����� � � � � � � � � � � � � � � � � � � � � � � � � ��

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

� 0HUNPDO � &RQVWLWXHQW� *DVHUWUDJ � JDV \LHOG ��

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

��� /DERUEHXUWHLOXQJ � 3UR¿FLHQF\ 7HVW �',1 ,62 ������ ��

��� 0HWKRGHQEHVFKUHLEXQJ �0HWKRG 'HVFULSWLRQ �,62
����� � � � � � � � � � � � � � � � � � � � � � � � � ��

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

��� 0DL ���� �� 6HLWH
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$� 0HUNPDO � &RQVWLWXHQW� 0HWKDQHUWUDJ � PHWKDQH \LHOG ��

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

��� /DERUEHXUWHLOXQJ � 3UR¿FLHQF\ 7HVW �',1 ,62 ������ ��

��� 0HWKRGHQEHVFKUHLEXQJ �0HWKRG 'HVFULSWLRQ �,62
����� � � � � � � � � � � � � � � � � � � � � � � � � ��

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

� 0HUNPDO � &RQVWLWXHQW� 0HWKDQJHKDOW � PHWKDQH FRQ�
WHQW ��

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

��� /DERUEHXUWHLOXQJ � 3UR¿FLHQF\ 7HVW �',1 ,62 ������ ��

��� 0HWKRGHQEHVFKUHLEXQJ �0HWKRG 'HVFULSWLRQ �,62
����� � � � � � � � � � � � � � � � � � � � � � � � � ��

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

� $QKDQJ � $SSHQGL[ ��

��� 70 � 76 � � � � � � � � � � � � � � � � � � � � � � � ��

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

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

��� 5RKDVFKH � FUXGH DVK � � � � � � � � � � � � � � � � ��

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

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

��� R76 � 96 � � � � � � � � � � � � � � � � � � � � � � ��

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

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

��� *DVHUWUDJ � JDV \LHOG � � � � � � � � � � � � � � � � ��

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

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

��� 0HWKDQHUWUDJ � PHWKDQH \LHOG � � � � � � � � � � � � ��

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

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

��� 0HWKDQJHKDOW � PHWKDQH FRQWHQW � � � � � � � � � � ��

��� 0DL ���� �� 6HLWH
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����� (LQ]HOZHUWH � 6LQJOH 9DOXHV � � � � � � � � ��
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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

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

'LIIHUHQ]
GLIIHUHQFH

��� 0DL ���� �� 6HLWH
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$� $XIEDX GHV 5LQJYHUVXFKV � 'HVLJQ RI 3UR¿FLHQF\ 7HVW

0DWHULDO�0DWHULDOV � � 3UREHQ�6DPSOHV� &HOOXORVH� )XWWHUPLWWHO� *lUUHVW� +DIHU�
NOHLH� 0DLVVLODJH

0DLV� +DIHU� )XWWHU� &HOOX� *lUUHVW *lUUHVW
VLODJH NOHLH PLWWHO ORVH �� & �� &

70 � 76 >�@ ����� ����� ����� ����� ����
5RKDVFKH �
FUXGH DVK >� 70@ ���� ���� ����� ���� �����
R76 � 96 >� @ ����� ����� ����� ����� ����
*DVHUWUDJ �
JDV \LHOG >1O MH NJ R76@ ��� ��� ��� ��� �� ���
0HWKDQHUWUDJ �
PHWKDQH \LHOG >1O MH NJ R76@ ��� ��� ��� ��� �� ��
0HWKDQJHKDOW �
PHWKDQH FRQWHQW >�@ ���� ���� ���� ���� ���� ����

�ZDKUHU :HUW�� �7UXH YDOXH� � 0LWWHOZHUW GHU $QDO\VHQ � PHDQ YDOXH RI UHVXOWV

&HOOXORVH�FHOOXORVH� VW|FKLRPHWULVFKH %HUHFKQXQJHQ�VWRLFKLRPHWULF
FDOFXODWLRQV �9', �����

9HUVDQG � 'LVWULEXWLRQ � 0DLVVLODJH IULVFK� .OHLH XQG &HOOXORVH WURFNHQ� 5HVWJDVSUR�
EH À�VVLJ XQG JHN�KOW
PDL]H VLODJH IUHVK� EUDQ DQG FHOOXORVH GU\� VOXUU\ VDPSOH IRU
UHVLGXDO JDV OLTXLG DQG FRROHG

0HWKRGHQ � 0HWKRGV � 7URFNHQPDVVH � GU\ PDWWHU 9'/8)$ ���
5RKDVFKH � FUXGH DVK 9'/8)$ ���
%LRJDVDXVEHXWH � JDV \LHOG 9'/8)$ �����
0HWKDQDXVEHXWH � PHWKDQH \LHOG 9'/8)$ �����
5HVWJDVEHVWLPPXQJ � UHVLGXDO JDV .7%/�$UEHLWVDQOHLWXQJ

LQ $QOHKQXQJ DQ 9', ����
&+��*HKDOW � PHWKDQH FRQWHQW 9'/8)$ �����

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

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

=HLWUDXP � 7LPH IUDPH � 2NWREHU �����-DQXDU ����

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

$7%� 3RWVGDP

��� 0DL ���� �� 6HLWH
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$%�� 3RWVGDP

'%)=� /HLS]LJ
,57$� %DUFHORQD� (
,6)� :DKOVWHGW
-.,� %UDXQVFKZHLJ
/$ $JUDUWHFKQLN XQG %LRHQHUJLH� 6WXWWJDUW�+RKHQKHLP
/DQGZLUWVFKDIWOLFKHV /DERU 'U� -DQVVHQ� *LHEROGHKDXVHQ
/I/ %D\HUQ� )UHLVLQJ
/I8/*� 1RVVHQ
/+/ (LFKKRI� %DG +HUVIHOG
/8)$ 1RUG�:HVW� 2OGHQEXUJ
07�(QHUJLH 6HUYLFH� =HYHQ
2:6� *HQW� %
3ODQFR�7HF� 1HX�(LFKHQEHUJ
6FKPDFN %LRJDV� 6FKZDQGRUI
7//� -HQD
8QL +RKHQKHLP� 6WXWWJDUW�+RKHQKHLP
8QL .LHO �,/9�� .LHO
8QL 5RVWRFN� 5RVWRFN

%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 PDFKW HLQH $XVVDJH �EHU GLH *�WH GHV
5LQJYHUVXFKV� 'D]X ZLUG GLH 9HUJOHLFKEDUNHLW UHODWLY ]XP
0LWWHOZHUW GHV 5LQJYHUVXFKV JHVHW]W XQG GDQQ PLW HLQHU HP�
SLULVFKHQ 9HUWHLOXQJ YHUJOLFKHQ� 6WUHQJ JHQRPPHQ JLOW GLH

��� 0DL ���� �� 6HLWH
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$+255$7�=DKO QXU I�U FKHPLVFK HLQGHXWLJ GH¿QLHUWH 3DUD�

PHWHU �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 ]X JHRUGQHW
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 &��

)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 PDNHV D VWDWHPHQW DERXW WKH TXDOLW\ RI
WKH SUR¿FLHQF\ WHVW� 7KH UHSURGXFLELOLW\ LV FDOFXODWHG 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� �������������

��� 0DL ���� �� 6HLWH
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$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� �����

9HUHLQ 'HXWVFKHU ,QJHQLHXUH �9',�� ����� 9',�5LFKWOLQLH
���� ± 9HUJlUXQJ RUJDQLVFKHU 6WRIIH ± 6XEVWUDWFKDUDNWHUL�
VLHUXQJ� 3UREHQDKPH� 6WRIIGDWHQHUKHEXQJ� *lUYHUVXFKH� 9',�
$SULO ����

9'/8)$ ������� 9'/8)$ 0HWKRGHQEXFK %G� 9,,� 8P�
ZHOWDQDO\WLN� 9'/8)$�9HUODJ� 'DUPVWDGW�

��� 0DL ���� ��� 6HLWH


