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ŗ7KLV VXGGHQ HYHQW
PDGH PH KDSS\�Ř � 6XUSULVH "⇒ ����

● 1XPHULF� I( Lorem ipsum
dolor sit
amet, consectetur
adipisici elit, sed
eiusmod tempor in-
cidunt ut labore et
dolore magna ali-
qua. Ut enim ad
minim veniam, quis
nostrud exerc

)→ [�;�]Q● ([DPSOH� 9$'

ŗ7KLV VXGGHQ HYHQW
PDGH PH KDSS\�Ř "⇒ $� ��� � 9� ��� � '� ���

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

([DPSOHV IRU $QQRWDWLRQV

$QQRWDWLRQV FDQ EH �IRU LQVWDQFH�
● 1RPLQDO� VLQJOH ODEHO�
I( Lorem ipsum

dolor sit
amet, consectetur
adipisici elit, sed
eiusmod tempor in-
cidunt ut labore et
dolore magna ali-
qua. Ut enim ad
minim veniam, quis
nostrud exerc

)→ {$QJHU,)HDU,-R\,6XUSULVH,6DGQHVV}@
● 1RPLQDO� PXOWL ODEHO�
I( Lorem ipsum

dolor sit
amet, consectetur
adipisici elit, sed
eiusmod tempor in-
cidunt ut labore et
dolore magna ali-
qua. Ut enim ad
minim veniam, quis
nostrud exerc

)→ P({$QJHU,)HDU,-R\,6XUSULVH,6DGQHVV})@
● 1XPHULF� I( Lorem ipsum

dolor sit
amet, consectetur
adipisici elit, sed
eiusmod tempor in-
cidunt ut labore et
dolore magna ali-
qua. Ut enim ad
minim veniam, quis
nostrud exerc

)→ [�;�]Q
● 2UGLQDO� I( Lorem ipsum

dolor sit
amet, consectetur
adipisici elit, sed
eiusmod tempor in-
cidunt ut labore et
dolore magna ali-
qua. Ut enim ad
minim veniam, quis
nostrud exerc

)→ {ORZ�LQWHQV,PHGLXP�LQWHQV,KLJK�LQWHQV}
$QQRWDWLRQ WDVN VSHFLıFDWLRQ FRQVLVWV RI �DW OHDVW� WZR
VWHSV

● 'HFLGLQJ WKH XQGHUO\LQJ HPRWLRQ PRGHO
● 'HFLGLQJ WKH DFWXDO DQQRWDWLRQ VHWXS

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� 5HFDS

� 1HHG IRU $QQRWDWHG &RUSRUD

� $QQRWDWLRQ 3URFHGXUH DQG (YDOXDWLRQ

� ([LVWLQJ $QQRWDWHG &RUSRUD IRU (PRWLRQ $QDO\VLV

� $VVLJQPHQW �

2XWOLQH



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

&RUSXV EXLOGLQJ

● :H QHHG DQQRWDWHG FRUSRUD�● )RU WHVWLQJ D V\VWHP● )RU GHYHORSPHQW RI D V\VWHP● 2QH FRPPRQ SURFHGXUH�● :ULWH DQQRWDWLRQ JXLGHOLQH● /HW ≥ WZR DQQRWDWRUV DQQRWDWH D VPDOO VHW RI WH[WV● 0HDVXUH LQWHU�DQQRWDWRU DJUHHPHQW● ,I VDWLVıHG� OHW WKHP DQQRWDWH LQGHSHQGHQWO\� RWKHUZLVH
LPSURYH JXLGHOLQHV� LWHUDWH● �DOVR FRPPRQ WR GR D FRPSOHWH FRUSXV DQQRWDWLRQ ZLWK � RU
PRUH DQQRWDWRUV WR FRQVWDQWO\ FKHFN TXDOLW\�

● 2QH DOWHUQDWLYH DSSURDFK� &URZGVRXUFLQJ

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

&URZGVRXUFLQJ

● ,GHD�
$VN FRPSDUDEO\ PDQ\ SHRSOH WR ZRUN RQ D WDVN ZLWKRXW D ORW
RI WUDLQLQJ�
● 5HVXOW ZLOO EH QRLV\� EXW DJJUHJDWLQJ DFURVV GLĳHUHQW SHRSOH
ZLOO �KRSHIXOO\� OHDG WR JRRG UHVXOW�
● ([DPSOH SODWIRUPV�
$PD]RQ 0HFKDQLFDO 7XUN� $SSHQ �SUHYLRXVO\ NQRZQ DV
)LJXUH (LJKW DQG &URZGĲRZHU�� 3UROLıFő
● 2QH FDQ DOVR XVH QRQ�GHGLFDWHG VHUYLFHV IRU WKDW� H�J��
*RRJOH )RUPV� 6XUYH\PRQNH\� 6RVFLVXUYH\� *RRJOH
6KHHWVő

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

,Q�KRXVH ([SHUW $QQRWDWLRQ YV� &URZGVRXUFLQJ

● 7UDLQLQJ● (� ,QWHQVH� WLPH�FRQVXPLQJ● &� 1HDUO\ QRQH� WDVN IRUPXODWLRQ QHHGV LWHUDWLYH RSWLPL]DWLRQ● 4XDOLW\ �IRU HDFK DQQRWDWRU�● (� &RPSDUDEO\ KLJK GXH WR D ORW RI LQWHQVH WUDLQLQJ● &� /RZ� DQQRWDWRUV WU\ WR FKHDW� VSHQG OLWWOH WLPH● 4XDOLW\ �DOWRJHWKHU�● (� &DQ EH KLJK� LI KLJK LQWHU�DQQRWDWRU DJUHHPHQW FDQ EH
UHDFKHG● &� &DQ EH KLJK� LI JRRG VWUDWHJ\ IRU DJJUHJDWLRQ FDQ EH IRXQG● &RVWV● (� ([SHQVLYH● &� &KHDS LI WDVN LV HDV\ �SUDFWLFDOO\ RIWHQ QRW PXFK FKHDSHU�● 6SHHG● (� 7UDLQLQJ WDNHV WLPH� ZRUN WDNHV WLPH● &� )LQGLQJ D JRRG WDVN IRUPXODWLRQ WDNHV ORRRQJ� RQFH IRXQG�
GDWD FROOHFWLRQ LV TXLFN�

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

$QQRWDWRU $JUHHPHQW� &DWHJRULFDO 9DOXHV ���

$FFXUDF\�2EVHUYHG $JUHHPHQW�● &DWHJRULFDO YDOXHV� VLQJOH�ODEHO DQQRWDWLRQ�● &DOFXODWH DFFXUDF\ EHWZHHQ DQQRWDWRUV�
IRU DOO FODVVHV� � VDPH FODVV

� DOO DQQRWDWLRQV
IRU HDFK FODVV FL� � FODVV FL DQQRWDWHG

� DOO DQQRWDWLRQV● &DWHJRULFDO YDOXHV� PXOWL�ODEHO DQQRWDWLRQ● &DOFXODWH DFFXUDF\ EHWZHHQ DQQRWDWRUV�
IRU HDFK FODVV FL� � FODVV FL DQQRWDWHG

� DOO DQQRWDWLRQV● $GYDQWDJH� (DV\ WR XQGHUVWDQG� WUDQVSDUHQW
● 'LVDGYDQWDJH� 6XĳHUV IURP LQEDODQFHG GDWD� DJUHHPHQW
ŗORRNV EHWWHU WKDQ LW LVŘ �EHFDXVH RI VNHZHG GLVWULEXWLRQV�

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

$QQRWDWRU $JUHHPHQW� &DWHJRULFDO 9DOXHV ���

● 7KH κ VWDWLVWLF LV D PHDVXUH IRU VHYHUDO FODVVHV� FRUUHFWLQJ E\
WKH FKDQFH RI DJUHHPHQW�
● S($)� SUREDELOLW\ RI DJUHHPHQW IRXQG � DFFXUDF\�
● S(()� DJUHHPHQW H[SHFWHG E\ FKDQFH

κ = S($) − S(()
� − S(()

ZKHUH & LV WKH VHW RI FODVVHV IRXQG DQG

S(() =∑
F∈&

S(F∣D�)S(F∣D�)

● &DQ EH XVHG IRU VLQJOH�ODEHO DQG PXOWL�ODEHO DQQRWDWLRQV

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

$QQRWDWRU $JUHHPHQW ş 7KH κ 6WDWLVWLFV

$Q LGHD RI LQWHUSUHWDWLRQ �QR WKHRUHWLFDO IRXQGDWLRQ��

κ ,QWHUSUHWDWLRQ

< � /HVV WKHQ FKDQFH
�.�� ş �.�� 6OLJKW $JUHHPHQW
�.�� ş �.�� )DLU $JUHHPHQW
�.�� ş �.�� 0RGHUDWH $JUHHPHQW
�.�� ş �.�� 6XEVWDQWLDO $JUHHPHQW
�.�� ş �.�� *RRG $JUHHPHQW

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

$QQRWDWRU $JUHHPHQW� &RQWLQXRXV 9DOXHV ���

9DOHQFH�DURXVDO�GRPLQDQFH YDOXHV RU LQWHQVLWLHV IRU D SDUWLFXODU
HPRWLRQ� &RUUHODWLRQ PHDVXUHV● 3HDUVRQ &RUUHODWLRQ &RHĴFLHQW IRU SDLUHG GDWD{([�,\�), . . . , ([Q,\Q)}�

● U[\ = ∑Q
L=�([L − [̄)(\L − \̄)√∑Q

L=�([L − [̄)�√∑Q
L=�(\L − \̄)�● $VVXPHV *DXVVLDQ GLVWULEXWLRQ● &RQVLGHUV WKH DFWXDO YDOXHV● 6SHDUPDQ &RUUHODWLRQ &RHĴFLHQW IRU GLVWDQFHV G LQ UDQNV RI

DQQRWDWLRQV IRU Q LQVWDQFHV�
● UV = � − �∑G�L

Q(Q� − �) ,● 1R DVVXPSWLRQ UHJDUGLQJ GDWD GLVWULEXWLRQ
● &RQVLGHUV WKH UDQNV LQVWHDG RI DFWXDO YDOXHV

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

+RZ WR $QQRWDWH IRU (PRWLRQV"

● 7UDLQLQJ RI DQQRWDWRUV FDQ EH GLĴFXOW�
:ULWLQJ DQQRWDWLRQ JXLGHOLQH LV GLĴFXOW� GLVFXVVLRQ RI
H[DPSOHV VRPHWLPHV GR QRW FDUU\ RYHU WR QHZ H[DPSOHV
● $JUHHPHQW EHWZHHQ DQQRWDWRUV FDQ EH ORZ�
,QWHUSUHWLQJ HPRWLRQV LV RIWHQ YHU\ VXEMHFWLYH
● 7DVN FDQ EH GLĴFXOW�
$QQRWDWRUV PLJKW GLYHUJH IURP RULJLQDO WDVN

:KDW LV WKH LPSDFW RI WKHVH REVHUYDWLRQV
RQ WKH DQQRWDWLRQ VHWXS"
�DQG DJUHHPHQW FDOFXODWLRQ�

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

3HUVSHFWLYH RI WKH HPRWLRQ�
&URZGVRXUFLQJ RU ([SHUWV"

&RQVLGHU SHUVSHFWLYH RI WKH HPRWLRQ WR DQQRWDWH�
● :KLFK HPRWLRQ GRHV WKH DQQRWDWRU H[SHULHQFH ZKLOH
UHDGLQJ"
SUHIHU FURZGVRXUFLQJ"
● :KLFK HPRWLRQ GRHV WKH ZULWHU H[SHULHQFH ZKLOH ZULWLQJ"
SUHIHU FURZGVRXUFLQJ RU H[SHUW"
● :KLFK HPRWLRQ ZRXOG DQ DYHUDJH UHDGHU H[SHULHQFH ZKLOH
UHDGLQJ"
SUHIHU FURZGVRXUFLQJ RU H[SHUW"
● :KLFK HPRWLRQ GRHV DQ H[SHULHQFHU PHQWLRQHG LQ WKH WH[W
IHHO"
([SHUW"

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

,QWHU�$QQRWDWRU $JUHHPHQW IRU 6XEMHFWLYH 7DVNV

(PRWLRQ DQQRWDWLRQ LV GLĴFXOW�
● 6XEMHFWLYH� PLJKW GHSHQG RQ EDFNJURXQG RI DQQRWDWRUV
● 6RPH HPRWLRQV RFFXU PRUH IUHTXHQWO\ LQ FRUSRUD WKDQ
RWKHUV

,PSDFW RQ LQWHU�DQQRWDWRU DJUHHPHQW�
● 2IWHQ TXLWH ORZ

6ROXWLRQ �RU LV WKDW FKHDWLQJ"��
● 5HSRUW QXPEHU�IUDFWLRQ RI DQQRWDWRUV WKDW DJUHH
● 5HSRUW DJUHHPHQW ZLWK DGMXGLFDWHG DQQRWDWLRQ
�UHPRYH RXWOLHU DQQRWDWRUV EHIRUH GRLQJ FDOFXODWLRQ�

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

:KDW DJUHHPHQW VFRUHV FDQ ZH H[SHFW"

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

(PRWLRQ 5HFRJQLWLRQ 5HOLDELOLW\� (NPDQ ����

([SHULPHQWDO 6HWXS

● 3KRWRV ZHUH WDNHQ RI SHRSOH H[SUHVVLQJ D SDUWLFXODU
HPRWLRQ DQG DVNHG ZKLFK HPRWLRQ WKH\ IHHO
● -DSDQHVH DQG 86 $PHULFDQ SHRSOH ZHUH VKRZQ WKHVH
SKRWRV DQG WDVNHG WR UHFRYHU WKH HPRWLRQ
● *RDO� XQGHUVWDQG HPRWLRQ UHFRJQLWLRQ UHOLDELOLW\

5HVXOWV � � �

● ������� DFF� EHWZHHQ REVHUYHUV
● ������� DFF� EHWZHHQ VXEMHFW DQG REVHUYHU ���� EDVHOLQH�

⇒ ,QWHUSUHWDWLRQ RI HPRWLRQ PLJKW GLĳHU IURP DFWXDO HPRWLRQ�⇒ 0LJKW WKDW KDSSHQ LQ WH[W"
8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

)DFWRUV IRU HPRWLRQ UHFRJQLWLRQ UHOLDELOLW\

)ROORZ�XS VWXGLHV LQYHVWLJDWHG IDFWRUV IRU UHFRJQLWLRQ UHOLDELOLW\�● (PRWLRQ FDWHJRU\● 6RPH HPRWLRQV DUH HDVLHU WR UHFRJQL]H WKDQ RWKHUV
�MR\ YV� IHDU� 0DQFLQL �����● 3HHU VWDWXV● )ULHQGV DUH EHWWHU LQ UHFRJQL]LQJ WKHLU HPRWLRQV �:DQJ �����● 6WDWXV RI REVHUYHU● 3HRSOH ZLWK GHSUHVVLRQ DUH PRUH FKDOOHQJHG LQ UHFRJQL]LQJ
HPRWLRQV �'DOLOL �����● 3HUVRQDOLW\ WUDLWV� FRQVFLHQWLRXV DQG RSHQ SHRSOH DUH EHWWHU
WR UHFRJQL]H HPRWLRQV� VK\ DQG QHXURWLF SHRSOH DUH ZRUVH
�+DOO �����

�PRUH LQ 'ąOOLQJHU �����● 'RHV WKDW DĳHFW RXU DQQRWDWLRQ VWXG\ GHVLJQ"⇒ :H PLJKW EH DEOH WR SUHVFUHHQ DQQRWDWRUV
�WKRXJK , KDYH QHYHU VHHQ DQ\ VWXG\ GRLQJ WKDW LQ 1/3�

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� 5HFDS

� 1HHG IRU $QQRWDWHG &RUSRUD

� $QQRWDWLRQ 3URFHGXUH DQG (YDOXDWLRQ

� ([LVWLQJ $QQRWDWHG &RUSRUD IRU (PRWLRQ $QDO\VLV

� $VVLJQPHQW �

2XWOLQH
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5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

&RUSRUD
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8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

7DOHV� $OP HW DO ����

● 0RWLYDWLRQ� 'HYHORS �WRZDUGV� D V\VWHP ZKLFK FDQ UHDG
WDOHV WR FKLOGUHQ LQ DSSURSULDWH HPRWLRQDO WRQH�
● 7DVN� $QQRWDWH HPRWLRQ IHOW E\ D UHDGHU�OLVWHQHU
● 'DWD� ����� VHQWHQFHV IURP ��� IDLU\WDOHV IURP 3RWWHU�
$QGHUVRQ� *ULPP
● /DEHOV� � HPRWLRQV DQQRWDWHG� DQJU\ DQG GLVJXVW PHUJHG�
6HSDUDWHG SRVLWLYH DQG QHJDWLYH VXUSULVH�
● κ EHWZHHQ ��� DQG ���� GHSHQGLQJ RQ DQQRWDWRUV�● ([DPSOHV�● �IHDU� Ř4XDFN"Ř VDLG -HPLPD 3XGGOH� GXFN� ZLWK KHU KHDG DQG

KHU ERQQHW RQ WKH RQH VLGHşŘ4XDFN"Ř● �MR\� 6KH UDWKHU IDQFLHG D WUHH VWXPS DPRQJVW VRPH WDOO
IR[JORYHV�

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

,6($5� 6FKHUHU HW DO ����

● 0RWLYDWLRQ� 8QGHUVWDQG KRZ HYHQWV DUH SHUFHLYHG
HPRWLRQDOO\ �DSSUDLVDO WKHRU\�● 'DWD� ���� HYHQW GHVFULSWLRQV �VHOI UHSRUWV�● /DEHOV� � (NPDQ HPRWLRQV � VKDPH DQG JXLOW● ([DPSOHV�● �IHDU� :KHQ , ZDV LQYROYHG LQ D WUDĴF DFFLGHQW�● �JXLOW� :KHQ , FDXVHG SUREOHPV IRU VRPHERG\ EHFDXVH KH

FRXOG QRW NHHS WKH DSSRLQWHG WLPH DQG WKLV OHG WR YDULRXV
FRQVHTXHQFHV�● �MR\� $IWHU P\ JLUOIULHQG KDG WDNHQ KHU H[DP ZH ZHQW WR KHU
SDUHQWŖV SODFH�● 6LPLODU GDWD�● .OLQJHU HW DO ����� ,PSOLFLW (PRWLRQV 6KDUHG 7DVN
?iiT,ffBKTHB+Bi2KQiBQMbXr�bb�kyR3X+QK● 7URLDQR HW DO ����� &URZGVRXUFHG GDWD LQ *HUPDQ DQG (QJOLVK
?iiTb,ffrrrXBKbXmMB@bimii;�`iX/2f/�i�f/2Bb2�`

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

+HDGOLQHV� 6WUDSSDUDYD HW DO ����

● 0RWLYDWLRQ�
1HZV FRUSXV IRU VKDUHG WDVN RQ HPRWLRQ FODVVLıFDWLRQ
● 'DWD� ���� QHZV KHDGOLQHV
● /DEHOV� (NPDQ �ŗHPRWLRQDO ORDGŘ ∈ [�;���]
● ,QWHU�DQQRWDWRU DJUHHPHQW PHDVXUHG YLD
FRUUHODWLRQ● ([DPSOHV�● MR\�VXUSULVH�

8QLWHG )LQGV *RRG &RQQHFWLRQ LQ :LQ● MR\�VXUSULVH�
7RP &UXLVH DQG .DWLH +ROPHV VHW ZHGGLQJ GDWH● MR\�DQJHU�GLVJXVW�IHDU�VXUSULVH�
+DFNHU XQORFNV $SSOH PXVLF GRZQORDG
SURWHFWLRQ

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

%ORJV� $PDQ HW DO ����

● 0RWLYDWLRQ� &UHDWH JHQHUDO SXUSRVH HPRWLRQ FRUSXV
● 'DWD� ���� VHQWHQFHV IURP EORJ SRVWV
● /DEHOV� � (NPDQ HPRWLRQV � QHXWUDO � PL[HG� PXOWL�ODEHO● ([DPSOHV�● �VDGQHVV� KLJK�� , KDYH WR ORRN DW OLIH LQ KHU SHUVSHFWLYH� DQG LW

ZRXOG EUHDN DQ\RQHŖV KHDUW�● �VXUSULVH� PHGLXP�� :H VWD\HG LQ D WLQ\ PRXQWDLQ YLOODJH
FDOOHG 'URXVKLD� DQG WKHVH SHRSOH EURXJKW KRVSLWDOLW\ WR
LQFUHGLEOH QHZ KHLJKWV�● �IHDU� ORZ�� :KLFK� WR EH KRQHVW� ZDV PDNLQJ %UDG VOLJKWO\
QHUYRXV�

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

%ORJV� $PDQ HW DO ����

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

66(&� 6FKXĳ HW DO ����

● 0RWLYDWLRQ� *HQHUDWH SXEOLFO\ DYDLODEOH WZHHW HPRWLRQ
FRUSXV ZLWK PXOWLSOH ODEHOV IRU HDFK LQVWDQFH
● 7DVN� $QQRWDWH HPRWLRQ RI DXWKRU RI WZHHWV
● 'DWD� ���� 7ZHHWV ZLWK SUHH[LVWLQJ DQQRWDWLRQ RI VHQWLPHQW
DQG VWDQFH �6HP(YDO �����
● /DEHOV� � 3OXWFKLN HPRWLRQV
● 3URFHGXUH� � DQQRWDWRUV� VWXGHQWV RI 0HGLD ,QIRUPDWLFV

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

66(&� ,QWHU�DQQRWDWRU $JUHHPHQW

5DQJH RI SDLUZLVH DJUHHPHQW EHWZHHQ DOO DQQRWDWLRQ SDLUV
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8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��
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5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

66(&� &RRFFXUUHQFHV RI /DEHOV
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$QJHU ���� ���� ���� ���� ��� ���� ��� ��� ��� ���� �� ��� ���� ���
$QWLFLSDWLRQ ���� ���� ���� ���� ���� ��� ���� ���� ���� ��� ��� ���� ���
'LVJXVW ���� ���� ��� ���� ��� ��� ��� ���� �� ��� ���� ���
)HDU ���� ��� ���� ��� ��� ��� ���� �� ��� ��� ���
-R\ ���� ��� ��� ���� ���� ��� ��� ��� ��� ���
6DGQHVV ���� ��� ��� ��� ���� ��� ��� ���� ���
6XUSULVH ���� ��� ��� ��� �� ��� ��� ���
7UXVW ���� ���� ��� �� ��� ��� ���

3RVLWLYH ���� � � ��� ��� ���
1HJDWLYH ���� � ��� ���� ���
1HXWUDO ��� �� �� ���

,Q )DYRU ���� � �
$JDLQVW ���� �
1RQH ����

●
8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

66(&� &RRFFXUUHQFHV RI /DEHOV
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$QJHU ���� ���� ���� ���� ��� ���� ��� ��� ��� ���� �� ��� ���� ���
$QWLFLSDWLRQ ���� ���� ���� ���� ���� ��� ���� ���� ���� ��� ��� ���� ���
'LVJXVW ���� ���� ��� ���� ��� ��� ��� ���� �� ��� ���� ���
)HDU ���� ��� ���� ��� ��� ��� ���� �� ��� ��� ���
-R\ ���� ��� ��� ���� ���� ��� ��� ��� ��� ���
6DGQHVV ���� ��� ��� ��� ���� ��� ��� ���� ���
6XUSULVH ���� ��� ��� ��� �� ��� ��� ���
7UXVW ���� ���� ��� �� ��� ��� ���

3RVLWLYH ���� � � ��� ��� ���
1HJDWLYH ���� � ��� ���� ���
1HXWUDO ��� �� �� ���

,Q )DYRU ���� � �
$JDLQVW ���� �
1RQH ����

● 0DQ\ FRRFFXUUHQFHV DV H[SHFWHG �SRV Z� SRV� QHJ Z� QHJ�

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��
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5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

66(&� &RRFFXUUHQFHV RI /DEHOV

(PRWLRQV 6HQWLPHQW 6WDQFH
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$QJHU ���� ���� ���� ���� ��� ���� ��� ��� ��� ���� �� ��� ���� ���
$QWLFLSDWLRQ ���� ���� ���� ���� ���� ��� ���� ���� ���� ��� ��� ���� ���
'LVJXVW ���� ���� ��� ���� ��� ��� ��� ���� �� ��� ���� ���
)HDU ���� ��� ���� ��� ��� ��� ���� �� ��� ��� ���
-R\ ���� ��� ��� ���� ���� ��� ��� ��� ��� ���
6DGQHVV ���� ��� ��� ��� ���� ��� ��� ���� ���
6XUSULVH ���� ��� ��� ��� �� ��� ��� ���
7UXVW ���� ���� ��� �� ��� ��� ���

3RVLWLYH ���� � � ��� ��� ���
1HJDWLYH ���� � ��� ���� ���
1HXWUDO ��� �� �� ���

,Q )DYRU ���� � �
$JDLQVW ���� �
1RQH ����
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Figure 2: Emotion cooccurrence matrices for the German and English expert annotation experiments and the English
crowdsourcing experiment.

or if the line/stanza inspires one with awe (or that the expres-
sion itself is sublime). Such emotions are often associated
with subjects like god, death, life, truth, etc. The term Sub-
lime originated with Kant (2001) as one of the first aesthetic
emotion terms. Awe is a more common English term.
Beauty/Joy (found it beautiful/pleasing/makes me
happy/joyful): Kant (2001) already spoke of a “feeling
of beauty”, and it should be noted that it is not a ‘merely
pleasing emotion’. Therefore, in our pilot annotations,
Beauty and Joy were separate labels. However, Schindler
et al. (2017) found that items for Beauty and Joy load
into the same factors. Furthermore, our pilot annotations
revealed, while Beauty is the more dominant and frequent
feeling, both labels regularly accompany each other, and
they often get confused across annotators. Therefore, we
add Joy to form an inclusive label Beauty/Joy that increases
consistency.
Humor (found it funny/amusing): Implies feeling amused
by the line/stanza or if it makes one laugh.
Nostalgia (makes me nostalgic): Nostalgia is defined as
a sentimental longing for things, persons or situations in
the past. It often carries both positive and negative feel-
ings. However, since this label is quite infrequent, and not
available in all subsets of the data, we annotated it with an
additional Beauty/Joy or Sadness label to ensure annotation
consistency.
Sadness (makes me sad/touches me): If the line/stanza
makes one feel sad. It also includes a more general ‘be-
ing touched / moved’.
Suspense (found it gripping/sparked my interest): Choose
Suspense if the line/stanza keeps one in suspense (if it excites
one or triggers one’s curiosity). We removed Anticipation
from the earlier Suspense/Anticipation label, as Anticipation
appeared to us as being a more cognitive prediction whereas
Suspense is a far more straightforward emotion item.
Uneasiness (found it ugly/unsettling/disturbing / frighten-
ing/distasteful): This label covers situations when one feels
discomfort, when the line/stanza feels distasteful/ugly, un-
settling/disturbing or frightens one. The labels Ugliness and
Disgust were conflated into Uneasiness, as both are seldom

felt in poetry (being inadequate/too strong/high in arousal),
and typically lead to Uneasiness.
Vitality (found it invigorating/spurs me on/inspires me):
This label is meant for a line/stanza that has an inciting,
encouraging effect (if it conveys a feeling of movement,
energy and vitality which animates to action). Other terms:
Animated, Energy/Inspiration, Stimulation and Activation.7

4.3. Agreement
Table 3 shows the Cohen’s  agreement scores among our
two expert annotators for each emotion category e as follows.
We assign each instance (a line in a poem) a binary label
indicating whether or not the annotator has annotated the
emotion category e in question. From this, we obtain vectors
vei , for annotators i = 0, 1, where each entry of vei holds
the binary value for the corresponding line. We then apply
the  statistics to the two binary vectors vei . Additionally to
averaged , we report micro-F1 values in Table 4 between
the multi-label annotations of both expert annotators as well
as the micro-F1 score of a random baseline as well as of
the majority emotion baseline (which labels each line as
Beauty/Joy).
We find that Cohen  agreement ranges from .84 for Uneasi-
ness in the English data, .81 for Humor and Nostalgia, down
to German Suspense (.65), Awe/Sublime (.61) and Vitality for
both languages (.50 English, .63 German). Both annotators
have a similar emotion frequency profile, where the ranking
is almost identical, especially for German. However, for En-
glish, Annotator 2 annotates more Vitality than Uneasiness.
Figure 2 shows the confusion matrices of labels between
annotators as heatmaps. Notably, Beauty/Joy and Sadness
are confused across annotators more often than other labels.
This is topical for poetry, and therefore not surprising: One
might argue that the beauty of beings and situations is only
beautiful because it is not enduring and therefore not to di-
vorce from the sadness of the vanishing of beauty (Benjamin,
2016). We also find considerable confusion of Sadness with
Awe/Sublime and Vitality, while the latter is also regularly
confused with Beauty/Joy.

7Activation appears stable across cultures (Jackson et al., 2019)
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number of crowdworkers, and develop an improved training
strategy that would suit the crowdsourcing environment.
The dataset presented in this paper can be of use for different
application scenarios, including multi-label emotion classi-
fication, style-conditioned poetry generation, investigating
the influence of rhythm/prosodic features on emotion, or
analysis of authors, genres and diachronic variation (e.g.,
how emotions are represented differently in certain periods).
Further, though our modeling experiments are still rudimen-
tary, we propose that this data set can be used to investigate
the intra-poem relations either through multi-task learning
(Schulz et al., 2018) and/or with the help of hierarchical
sequence classification approaches.
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Appendix
We illustrate two examples of our German gold standard
annotation, a poem each by Friedrich Hölderlin and Georg
Trakl, and an English poem by Walt Whitman. Hölder-
lin’s text stands out, because the mood changes starkly
from the first stanza to the second, from Beauty/Joy to
Sadness. Trakl’s text is a bit more complex with bits of
Nostalgia and, most importantly, a mixture of Uneasiness
with Awe/Sublime. Whitman’s poem is an example of Vi-
tality and its mixing with Sadness. The English annotation
was unified by us for space constraints. For the full anno-
tation please see https://github.com/tnhaider/
poetry-emotion/

Friedrich Hölderlin: Hälfte des Lebens (1804)
Mit gelben Birnen hänget [Beauty/Joy]
Und voll mit wilden Rosen [Beauty/Joy]
Das Land in den See, [Beauty/Joy]
Ihr holden Schwäne, [Beauty/Joy]
Und trunken von Küssen [Beauty/Joy]
Tunkt ihr das Haupt [Beauty/Joy]
Ins heilignüchterne Wasser. [Beauty/Joy]

Weh mir, wo nehm’ ich, wenn [Sadness]
Es Winter ist, die Blumen, und wo [Sadness]
Den Sonnenschein, [Sadness]
Und Schatten der Erde? [Sadness]
Die Mauern stehn [Sadness]
Sprachlos und kalt, im Winde [Sadness]
Klirren die Fahnen. [Sadness]

Georg Trakl: In den Nachmittag geflüstert (1912)
Sonne, herbstlich dünn und zag, [Beauty/Joy] [Nostalgia]
Und das Obst fällt von den Bäumen. [Beauty/Joy] [Nostalgia]
Stille wohnt in blauen Räumen [Beauty/Joy]
Einen langen Nachmittag. [Beauty/Joy]

Sterbeklänge von Metall; [Sadness] [Uneasiness]
Und ein weißes Tier bricht nieder. [Sadness] [Uneasiness]
Brauner Mädchen rauhe Lieder [Sadness] [Nostalgia]
Sind verweht im Blätterfall. [Sadness] [Nostalgia]

Stirne Gottes Farben träumt, [Uneasiness] [Awe/Sublime]
Spürt des Wahnsinns sanfte Flügel. [Uneasiness] [Awe/Sublime]
Schatten drehen sich am Hügel [Uneasiness] [Awe/Sublime]
Von Verwesung schwarz umsäumt. [Uneasiness] [Awe/Sublime]

Dämmerung voll Ruh und Wein; [Beauty/Joy]
Traurige Guitarren rinnen. [Beauty/Joy]
Und zur milden Lampe drinnen [Beauty/Joy]
Kehrst du wie im Traume ein. [Beauty/Joy]

Walt Whitman: O Captain! My Captain! (1865)
O Captain! my Captain! our fearful trip is done, [Beauty/Joy]
The ship has weather’d every rack, the prize we sought is won, [Beauty/Joy]
The port is near, the bells I hear, the people all exulting, [Beauty/Joy]
While follow eyes the steady keel, the vessel grim and daring; [Beauty/Joy]
But O heart! heart! heart! [Sadness]
O the bleeding drops of red, [Sadness]
Where on the deck my Captain lies, [Sadness]
Fallen cold and dead. [Sadness]

O Captain! my Captain! rise up and hear the bells; [Vitality]
Rise up – for you the flag is flung – for you the bugle trills, [Vitality]
For you bouquets and ribbon’d wreaths –

for you the shores a-crowding, [Vitality]
For you they call, the swaying mass, their eager faces turning; [Vitality]
Here Captain! dear father! [Vitality]
This arm beneath your head! [Vitality]
It is some dream that on the deck, [Sadness]
You’ve fallen cold and dead. [Sadness]

My Captain does not answer, his lips are pale and still, [Sadness]
My father does not feel my arm, he has no pulse nor will, [Sadness]
The ship is anchor’d safe and sound, its voyage closed and done, [Vitality] [Sadn.]
From fearful trip the victor ship comes in with object won; [Vitality] [Sadn.]
Exult O shores, and ring O bells! [Vitality] [Sadn.]
But I with mournful tread, [Sadness]
Walk the deck my Captain lies, [Sadness]
Fallen cold and dead. [Sadness]
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number of crowdworkers, and develop an improved training
strategy that would suit the crowdsourcing environment.
The dataset presented in this paper can be of use for different
application scenarios, including multi-label emotion classi-
fication, style-conditioned poetry generation, investigating
the influence of rhythm/prosodic features on emotion, or
analysis of authors, genres and diachronic variation (e.g.,
how emotions are represented differently in certain periods).
Further, though our modeling experiments are still rudimen-
tary, we propose that this data set can be used to investigate
the intra-poem relations either through multi-task learning
(Schulz et al., 2018) and/or with the help of hierarchical
sequence classification approaches.
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Appendix
We illustrate two examples of our German gold standard
annotation, a poem each by Friedrich Hölderlin and Georg
Trakl, and an English poem by Walt Whitman. Hölder-
lin’s text stands out, because the mood changes starkly
from the first stanza to the second, from Beauty/Joy to
Sadness. Trakl’s text is a bit more complex with bits of
Nostalgia and, most importantly, a mixture of Uneasiness
with Awe/Sublime. Whitman’s poem is an example of Vi-
tality and its mixing with Sadness. The English annotation
was unified by us for space constraints. For the full anno-
tation please see https://github.com/tnhaider/
poetry-emotion/

Friedrich Hölderlin: Hälfte des Lebens (1804)
Mit gelben Birnen hänget [Beauty/Joy]
Und voll mit wilden Rosen [Beauty/Joy]
Das Land in den See, [Beauty/Joy]
Ihr holden Schwäne, [Beauty/Joy]
Und trunken von Küssen [Beauty/Joy]
Tunkt ihr das Haupt [Beauty/Joy]
Ins heilignüchterne Wasser. [Beauty/Joy]

Weh mir, wo nehm’ ich, wenn [Sadness]
Es Winter ist, die Blumen, und wo [Sadness]
Den Sonnenschein, [Sadness]
Und Schatten der Erde? [Sadness]
Die Mauern stehn [Sadness]
Sprachlos und kalt, im Winde [Sadness]
Klirren die Fahnen. [Sadness]

Georg Trakl: In den Nachmittag geflüstert (1912)
Sonne, herbstlich dünn und zag, [Beauty/Joy] [Nostalgia]
Und das Obst fällt von den Bäumen. [Beauty/Joy] [Nostalgia]
Stille wohnt in blauen Räumen [Beauty/Joy]
Einen langen Nachmittag. [Beauty/Joy]

Sterbeklänge von Metall; [Sadness] [Uneasiness]
Und ein weißes Tier bricht nieder. [Sadness] [Uneasiness]
Brauner Mädchen rauhe Lieder [Sadness] [Nostalgia]
Sind verweht im Blätterfall. [Sadness] [Nostalgia]

Stirne Gottes Farben träumt, [Uneasiness] [Awe/Sublime]
Spürt des Wahnsinns sanfte Flügel. [Uneasiness] [Awe/Sublime]
Schatten drehen sich am Hügel [Uneasiness] [Awe/Sublime]
Von Verwesung schwarz umsäumt. [Uneasiness] [Awe/Sublime]

Dämmerung voll Ruh und Wein; [Beauty/Joy]
Traurige Guitarren rinnen. [Beauty/Joy]
Und zur milden Lampe drinnen [Beauty/Joy]
Kehrst du wie im Traume ein. [Beauty/Joy]

Walt Whitman: O Captain! My Captain! (1865)
O Captain! my Captain! our fearful trip is done, [Beauty/Joy]
The ship has weather’d every rack, the prize we sought is won, [Beauty/Joy]
The port is near, the bells I hear, the people all exulting, [Beauty/Joy]
While follow eyes the steady keel, the vessel grim and daring; [Beauty/Joy]
But O heart! heart! heart! [Sadness]
O the bleeding drops of red, [Sadness]
Where on the deck my Captain lies, [Sadness]
Fallen cold and dead. [Sadness]

O Captain! my Captain! rise up and hear the bells; [Vitality]
Rise up – for you the flag is flung – for you the bugle trills, [Vitality]
For you bouquets and ribbon’d wreaths –

for you the shores a-crowding, [Vitality]
For you they call, the swaying mass, their eager faces turning; [Vitality]
Here Captain! dear father! [Vitality]
This arm beneath your head! [Vitality]
It is some dream that on the deck, [Sadness]
You’ve fallen cold and dead. [Sadness]

My Captain does not answer, his lips are pale and still, [Sadness]
My father does not feel my arm, he has no pulse nor will, [Sadness]
The ship is anchor’d safe and sound, its voyage closed and done, [Vitality] [Sadn.]
From fearful trip the victor ship comes in with object won; [Vitality] [Sadn.]
Exult O shores, and ring O bells! [Vitality] [Sadn.]
But I with mournful tread, [Sadness]
Walk the deck my Captain lies, [Sadness]
Fallen cold and dead. [Sadness]
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number of crowdworkers, and develop an improved training
strategy that would suit the crowdsourcing environment.
The dataset presented in this paper can be of use for different
application scenarios, including multi-label emotion classi-
fication, style-conditioned poetry generation, investigating
the influence of rhythm/prosodic features on emotion, or
analysis of authors, genres and diachronic variation (e.g.,
how emotions are represented differently in certain periods).
Further, though our modeling experiments are still rudimen-
tary, we propose that this data set can be used to investigate
the intra-poem relations either through multi-task learning
(Schulz et al., 2018) and/or with the help of hierarchical
sequence classification approaches.
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We illustrate two examples of our German gold standard
annotation, a poem each by Friedrich Hölderlin and Georg
Trakl, and an English poem by Walt Whitman. Hölder-
lin’s text stands out, because the mood changes starkly
from the first stanza to the second, from Beauty/Joy to
Sadness. Trakl’s text is a bit more complex with bits of
Nostalgia and, most importantly, a mixture of Uneasiness
with Awe/Sublime. Whitman’s poem is an example of Vi-
tality and its mixing with Sadness. The English annotation
was unified by us for space constraints. For the full anno-
tation please see https://github.com/tnhaider/
poetry-emotion/

Friedrich Hölderlin: Hälfte des Lebens (1804)
Mit gelben Birnen hänget [Beauty/Joy]
Und voll mit wilden Rosen [Beauty/Joy]
Das Land in den See, [Beauty/Joy]
Ihr holden Schwäne, [Beauty/Joy]
Und trunken von Küssen [Beauty/Joy]
Tunkt ihr das Haupt [Beauty/Joy]
Ins heilignüchterne Wasser. [Beauty/Joy]

Weh mir, wo nehm’ ich, wenn [Sadness]
Es Winter ist, die Blumen, und wo [Sadness]
Den Sonnenschein, [Sadness]
Und Schatten der Erde? [Sadness]
Die Mauern stehn [Sadness]
Sprachlos und kalt, im Winde [Sadness]
Klirren die Fahnen. [Sadness]

Georg Trakl: In den Nachmittag geflüstert (1912)
Sonne, herbstlich dünn und zag, [Beauty/Joy] [Nostalgia]
Und das Obst fällt von den Bäumen. [Beauty/Joy] [Nostalgia]
Stille wohnt in blauen Räumen [Beauty/Joy]
Einen langen Nachmittag. [Beauty/Joy]

Sterbeklänge von Metall; [Sadness] [Uneasiness]
Und ein weißes Tier bricht nieder. [Sadness] [Uneasiness]
Brauner Mädchen rauhe Lieder [Sadness] [Nostalgia]
Sind verweht im Blätterfall. [Sadness] [Nostalgia]

Stirne Gottes Farben träumt, [Uneasiness] [Awe/Sublime]
Spürt des Wahnsinns sanfte Flügel. [Uneasiness] [Awe/Sublime]
Schatten drehen sich am Hügel [Uneasiness] [Awe/Sublime]
Von Verwesung schwarz umsäumt. [Uneasiness] [Awe/Sublime]

Dämmerung voll Ruh und Wein; [Beauty/Joy]
Traurige Guitarren rinnen. [Beauty/Joy]
Und zur milden Lampe drinnen [Beauty/Joy]
Kehrst du wie im Traume ein. [Beauty/Joy]

Walt Whitman: O Captain! My Captain! (1865)
O Captain! my Captain! our fearful trip is done, [Beauty/Joy]
The ship has weather’d every rack, the prize we sought is won, [Beauty/Joy]
The port is near, the bells I hear, the people all exulting, [Beauty/Joy]
While follow eyes the steady keel, the vessel grim and daring; [Beauty/Joy]
But O heart! heart! heart! [Sadness]
O the bleeding drops of red, [Sadness]
Where on the deck my Captain lies, [Sadness]
Fallen cold and dead. [Sadness]

O Captain! my Captain! rise up and hear the bells; [Vitality]
Rise up – for you the flag is flung – for you the bugle trills, [Vitality]
For you bouquets and ribbon’d wreaths –

for you the shores a-crowding, [Vitality]
For you they call, the swaying mass, their eager faces turning; [Vitality]
Here Captain! dear father! [Vitality]
This arm beneath your head! [Vitality]
It is some dream that on the deck, [Sadness]
You’ve fallen cold and dead. [Sadness]

My Captain does not answer, his lips are pale and still, [Sadness]
My father does not feel my arm, he has no pulse nor will, [Sadness]
The ship is anchor’d safe and sound, its voyage closed and done, [Vitality] [Sadn.]
From fearful trip the victor ship comes in with object won; [Vitality] [Sadn.]
Exult O shores, and ring O bells! [Vitality] [Sadn.]
But I with mournful tread, [Sadness]
Walk the deck my Captain lies, [Sadness]
Fallen cold and dead. [Sadness]
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● 0RWLYDWLRQ� 6WXG\ WKH GLĳHUHQFH EHWZHHQ ZULWHUŖV DQG
UHDGHUŖV HPRWLRQ
● 'DWD� %DODQFHG DFURVV JHQUHV� WDNHQ IURP WKH $PHULFDQ
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FUDFN�Ř
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Time Plan Emotion Analysis WS 2022/2023

Publication/
Session Date

No Lecture Exercise Sheet 
Publication

18.10.2022 1 Emotion Models 1, 
Introduction

25.10.2022 2 Emotion Models 2

08.11.2022 3 Corpus Creation Corpus Creation 
Exercise

15.11.2022 4 Dictionary-based 
Systems

22.11.2022 5 Corpus Creation 
Exercise Discussion

29.11.2022 6 Evaluation-based 
Approaches

06.12.2022 7 ML-based Emotion 
Classification

ML-based emotion 
classification 
Exercise

13.12.2022 8 Intensity Prediction 
and VAD

20.12.2022 9 ML-based emotion 
classification 
Exercise Discussion

Literature Review 
Exercise

10.01.2023 10 Stimulus Detection 
and Role Labeling

Stimulus Detection 
Exercise

17.01.2023 11 Literature Review 
Exercise Discussion

24.01.2023 12 Lecture; topic tbd

31.01.2023 13 Stimulus Detection 
Exercise Discussion

07.02.2023 14 EXAM
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● ,I WKDW LV QRW SRVVLEOH� \RX FRXOG GR WZR WLPHO\ GLVWDQW
DQQRWDWLRQ URXQGV WR FDOFXODWH LQWUD�DQQRWDWRU DJUHHPHQW�

*RDO
/HDUQ DQG SUDFWLFH KRZ WR FUHDWH DQ HPRWLRQ FRUSXV IURP
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�EULHĲ\� IRFXV RQ WDVN DQG KRZ WR GHFLGH RQ HPRWLRQ FODVV�

6WHS �� $QQRWDWH

● 0DNH FRS\ RI DQQRWDWLRQ HQYLURQPHQW IRU HDFK WHDP
PHPEHU● $QQRWDWH DOO UHPDLQLQJ LQVWDQFHV

6WHS �� $QDO\VLV

● 3UHSDUH FRUSXV VWDWLVWLFV DQG DJUHHPHQW VFRUHV● $QDO\]H GLĴFXOW FDVHV TXDOLWDWLYHO\

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��



� �� �� �� �� �� �� �� �� �
5HFDS

� �� �� �� �� �� �� �� �� �� �� �� �
0RWLYDWLRQ

� �� �� �� �� �� �� �� �� �� �� �� �� �� �
$QQRWDWLRQ�5HOLDELOLW\

� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �
&RUSRUD

� �� �� �� �� �� �� �
$VVLJQPHQW �

$QQRWDWLRQ ([HUFLVH

6WHS �� 0DNH VOLGHV IRU SUHVHQWDWLRQ

● 5HSRUW GDWD VRXUFH� VHOHFWLRQ SURFHGXUH� PRWLYDWH \RXU
GHVLJQ GHFLVLRQV● 6KRZ H[DPSOHV� UHSRUW VWDWLVWLFV �FODVV FRRFFXUUHQFHV�
IUHTXHQFLHV� PXWXDO LQIRUPDWLRQ ZLWK SDUWLFXODU ZRUGV� ő�● 'LVFXVV DQQRWDWLRQ GLĴFXOWLHV� EH FUHDWLYH DQG FULWLFDO
�LQ �ş�� PLQXWHV�

● 6XEPLW VOLGHV YLD ,OLDV �LQ 3') IRUPDW� PDQGDWRU\�
● ,I \RX ZRXOG OLNH WR SURYLGH DGGLWLRQDO LQIRUPDWLRQ� DGG
DQRWKHU GRFXPHQW �RSWLRQDO�
● ,QGLFDWH LQ WDEOH RQ ,OLDV LI \RX ZDQW WR SUHVHQW
● %H SUHSDUHG WR SUHVHQW DQ\ZD\

8QLYHUVLW\ RI 6WXWWJDUW 5RPDQ .OLQJHU 1RY �� ���� �� � ��
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