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Readers

bbin+Q/2nyRnbQHp2/

�T`BH j- kykR

(R), BKTQ`i Qb
BKTQ`i bbi

(k), aahn>PJ1 4 QbXT�i?XDQBMU^/�i�^- ^b2MiBK2Mi^V

(j), i`�BMn/7 4 bbiXi`�BMn`2�/2`Uaahn>PJ1- BM+Hm/2nbm#i`22b46�Hb2- /2/mT46�Hb2V

(9), i`�BMn/7Xb�KTH2UR- `�M/QKnbi�i24RVXiQn/B+iUQ`B2Mi4]`2+Q`/b]V

(9), (&^2t�KTH2nB/^, ^y9Rek@yyyyR^-
^b2Mi2M+2^, ]PM2 +�M QMHv �bbmK2 i?�i i?2 Dm`v r?Q #2biQr2/ bi�` >Q77K�M ^b

#`Qi?2` :Q`/v rBi? i?2 q�H/Q a�Hi a+`22Mr`BiBM; �r�`/ �i kyyk ^b amM/�M+2
62biBp�H r2`2 ?QMQ`BM; �M �ii2KTi iQ /Q bQK2i?BM; /B772`2Mi Qp2` �+im�HHv
TmHHBM; Bi Q77]-
^H�#2H^, ^M2;�iBp2^-
^Bbnbm#i`22^, y')

(8), i`�BMn/7XH�#2HXp�Hm2n+QmMibUV

(8), TQbBiBp2 jeRy
M2;�iBp2 jjRy
M2mi`�H Rek9
L�K2, H�#2H- /ivT2, BMie9

(e), /2pn/7 4 bbiX/2pn`2�/2`Uaahn>PJ1V

(d), /2pn/7XH�#2HXp�Hm2n+QmMibUV

(d), TQbBiBp2 999
M2;�iBp2 9k3
M2mi`�H kkN
L�K2, H�#2H- /ivT2, BMie9

( ),

( ),

R
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Feature functions

bbin+Q/2nyknbQHp2/

�T`BH j- kykR

(R), 7`QK +QHH2+iBQMb BKTQ`i *QmMi2`
BKTQ`i bbi

(k), /27 mMB;`�KbnT?BUi2tiV,
]]]h?2 #�bBb 7Q` � mMB;`�Kb 72�im`2 7mM+iBQMX .QrM+�b2b �HH iQF2MbX

S�`�K2i2`b
@@@@@@@@@@
i2ti , bi`

h?2 2t�KTH2 iQ `2T`2b2MiX

_2im`Mb
@@@@@@@
/27�mHi/B+i

� K�T 7`QK bi`BM;b iQ i?2B` +QmMib BM <i2ti<X U*QmMi2` K�Tb �
HBbi iQ � /B+i Q7 +QmMib Q7 i?2 2H2K2Mib BM i?�i HBbiXV

]]]
`2im`M *QmMi2`Ui2tiXHQr2`UVXbTHBiUVV

(j), 2t�KTH2ni2ti 4 ]LGl Bb 2MHB;?i2MBM; 5]

(9), mMB;`�KbnT?BU2t�KTH2ni2tiV

(9), *QmMi2`U&^MHm^, R- ^Bb^, R- ^2MHB;?i2MBM;^, R- ^5^, R'V

( ),

( ),

( ),

( ),

( ),

( ),

R
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Model wrappers
( ),

(8), 7`QK bFH2�`MXHBM2�`nKQ/2H BKTQ`i GQ;BbiB+_2;`2bbBQM

(e), /27 7BinbQ7iK�tn+H�bbB7B2`Us- vV,
]]]q`�TT2` 7Q` <bFH2�`MXHBM2�`XKQ/2HXGQ;BbiB+_2;`2bbBQM<X h?Bb Bb
�HbQ +�HH2/ � J�tBKmK 1Mi`QTv UJ�t1MiV *H�bbB7B2`- r?B+? Bb KQ`2
7BiiBM; 7Q` i?2 KmHiB+H�bb +�b2X

S�`�K2i2`b
@@@@@@@@@@
s , k/ MTX�``�v

h?2 K�i`Bt Q7 72�im`2b- QM2 2t�KTH2 T2` `QrX
v , HBbi

h?2 HBbi Q7 H�#2Hb 7Q` `Qrb BM <s<X

_2im`Mb
@@@@@@@
bFH2�`MXHBM2�`XKQ/2HXGQ;BbiB+_2;`2bbBQM

� i`�BM2/ <GQ;BbiB+_2;`2bbBQM< BMbi�M+2X

]]]
KQ/ 4 GQ;BbiB+_2;`2bbBQMU

7BinBMi2`+2Ti4h`m2- bQHp2`4^HB#HBM2�`^- KmHiBn+H�bb4^�miQ^V
KQ/X7BiUs- vV
`2im`M KQ/

( ),

( ),

( ),

( ),

( ),

( ),

( ),

( ),
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( ),

k
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sst.experiment

( ),

( ),

( ),

(d), BKTQ`i Qb
BKTQ`i miBHb

(3), aahn>PJ1 4 QbXT�i?XDQBMU^/�i�^- ^b2MiBK2Mi^V

(N), mMB;`�KbnbQ7iK�tn2tT2`BK2Mi 4 bbiX2tT2`BK2MiU
bbiXi`�BMn`2�/2`Uaahn>PJ1V-
mMB;`�KbnT?B-
7BinbQ7iK�tn+H�bbB7B2`-
�bb2bbn/�i�7`�K2b4LQM2- O h?2 /27�mHi
i`�BMnbBx24yXd- O h?2 /27�mHi
b+Q`2n7mM+4miBHbXb�72nK�+`Qn7R- O h?2 /27�mHi
p2+iQ`Bx24h`m2- O h?2 /27�mHi
p2`#Qb24h`m2V O h?2 /27�mHi

T`2+BbBQM `2+�HH 7R@b+Q`2 bmTTQ`i

M2;�iBp2 yXej9 yXeek yXe93 RyRy
M2mi`�H yXk3N yXR99 yXRNk 9dN

TQbBiBp2 yXe9e yXde9 yXdyy Ryd8

�++m`�+v yXey3 k8e9
K�+`Q �p; yX8kj yX8kj yX8Rj k8e9

r2B;?i2/ �p; yX8d8 yXey3 yX838 k8e9

( ),

( ),

( ),

( ),

( ),

( ),

( ), HBbiUmMB;`�KbnbQ7iK�tn2tT2`BK2MiXF2vbUVV

( ), HBbiUmMB;`�KbnbQ7iK�tn2tT2`BK2Mi(^i`�BMn/�i�b2i^)XF2vbUVV

j

Our default metric for
almost all our work:
gives equal weight to
all classes regardless
of size, while balancing
precision and recall.
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sst.experiment

( ),

( ),

( ),

(d), BKTQ`i Qb
BKTQ`i miBHb

(3), aahn>PJ1 4 QbXT�i?XDQBMU^/�i�^- ^b2MiBK2Mi^V

(N), mMB;`�KbnbQ7iK�tn2tT2`BK2Mi 4 bbiX2tT2`BK2MiU
bbiXi`�BMn`2�/2`Uaahn>PJ1V-
mMB;`�KbnT?B-
7BinbQ7iK�tn+H�bbB7B2`-
�bb2bbn/�i�7`�K2b4LQM2- O h?2 /27�mHi
i`�BMnbBx24yXd- O h?2 /27�mHi
b+Q`2n7mM+4miBHbXb�72nK�+`Qn7R- O h?2 /27�mHi
p2+iQ`Bx24h`m2- O h?2 /27�mHi
p2`#Qb24h`m2V O h?2 /27�mHi

T`2+BbBQM `2+�HH 7R@b+Q`2 bmTTQ`i

M2;�iBp2 yXej9 yXeek yXe93 RyRy
M2mi`�H yXk3N yXR99 yXRNk 9dN
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�++m`�+v yXey3 k8e9
K�+`Q �p; yX8kj yX8kj yX8Rj k8e9

r2B;?i2/ �p; yX8d8 yXey3 yX838 k8e9

( ),

( ),

( ),

( ),

( ),

( ),

( ), HBbiUmMB;`�KbnbQ7iK�tn2tT2`BK2MiXF2vbUVV
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j
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all classes regardless
of size, while balancing
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sst.experiment
The return value of sst.experiment is a dict packaging up
the objects and info needed to test this model in new
settings and conduct deep error analysis:

(Ry), HBbiUmMB;`�KbnbQ7iK�tn2tT2`BK2MiXF2vbUVV

(Ry), (^KQ/2H^-
^T?B^-
^i`�BMn/�i�b2i^-
^�bb2bbn/�i�b2ib^-
^T`2/B+iBQMb^-
^K2i`B+^-
^b+Q`2b^)

(RR), HBbiUmMB;`�KbnbQ7iK�tn2tT2`BK2Mi(^i`�BMn/�i�b2i^)XF2vbUVV

(RR), (^s^- ^v^- ^p2+iQ`Bx2`^- ^`�rn2t�KTH2b^)

( ),

( ), 7`QK +QHH2+iBQMb BKTQ`i *QmMi2`
7`QK MHiFXi`22 BKTQ`i h`22
BKTQ`i Qb
7`QK bFH2�`MXHBM2�`nKQ/2H BKTQ`i GQ;BbiB+_2;`2bbBQM
BKTQ`i bbi

( ), aahn>PJ1 4 QbXT�i?XDQBMU^/�i�^- ^i`22b^V

( ), /27 T?BUi`22V,
O h`22 iQ *QmMi2`X
`2im`M *QmMi2`Ui`22XH2�p2bUVV

( ), /27 7BinKQ/2HUs- vV,
O s- v iQ � KQ/2H � 7Bii2/ KQ/2H rBi? � T`2/B+i K2i?Q/X
KQ/ 4 GQ;BbiB+_2;`2bbBQMU

7BinBMi2`+2Ti4h`m2- bQHp2`4^HB#HBM2�`^- KmHiBn+H�bb4^�miQ^V
KQ/X7BiUs- vV
`2im`M KQ/

( ), 2tT2`BK2Mi 4 bbiX2tT2`BK2MiUaahn>PJ1- T?B- 7BinKQ/2HV

9
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Bringing it all together

( ),

(Ry), HBbiUmMB;`�KbnbQ7iK�tn2tT2`BK2MiXF2vbUVV

(Ry), (^KQ/2H^-
^T?B^-
^i`�BMn/�i�b2i^-
^�bb2bbn/�i�b2ib^-
^T`2/B+iBQMb^-
^K2i`B+^-
^b+Q`2b^)

(RR), HBbiUmMB;`�KbnbQ7iK�tn2tT2`BK2Mi(^i`�BMn/�i�b2i^)XF2vbUVV

(RR), (^s^- ^v^- ^p2+iQ`Bx2`^- ^`�rn2t�KTH2b^)

( ),

(R), 7`QK +QHH2+iBQMb BKTQ`i *QmMi2`
BKTQ`i Qb
7`QK bFH2�`MXHBM2�`nKQ/2H BKTQ`i GQ;BbiB+_2;`2bbBQM
BKTQ`i bbi

(k), aahn>PJ1 4 QbXT�i?XDQBMU^/�i�^- ^b2MiBK2Mi^V

(j), /27 T?BUi2tiV,
`2im`M *QmMi2`Ui2tiXHQr2`UVXbTHBiUVV

(9), /27 7BinKQ/2HUs- vV,
O s- v iQ � KQ/2H � 7Bii2/ KQ/2H rBi? � T`2/B+i K2i?Q/X
KQ/ 4 GQ;BbiB+_2;`2bbBQMU

7BinBMi2`+2Ti4h`m2- bQHp2`4^HB#HBM2�`^- KmHiBn+H�bb4^�miQ^V
KQ/X7BiUs- vV
`2im`M KQ/

(8), 2tT2`BK2Mi 4 bbiX2tT2`BK2MiUbbiXi`�BMn`2�/2`Uaahn>PJ1V- T?B- 7BinKQ/2HV

T`2+BbBQM `2+�HH 7R@b+Q`2 bmTTQ`i

M2;�iBp2 yXej8 yXeN8 yXee9 RyRe
M2mi`�H yXk3e yXR9j yXRNy 9ek

TQbBiBp2 yXe8N yXd9R yXeN3 Ry3e

�++m`�+v yXeR8 k8e9
K�+`Q �p; yX8kd yX8ke yX8Rd k8e9

r2B;?i2/ �p; yX83k yXeR8 yX8Nj k8e9

9
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sklearn.feature_extraction.DictVectorizer

bbin+Q/2ny9nbQHp2/

J�`+? R8- kyky

(R), BKTQ`i T�M/�b �b T/
7`QK bFH2�`MX72�im`2n2ti`�+iBQM BKTQ`i .B+io2+iQ`Bx2`

(k), i`�BMn72�ib 4 (
&^�^, R- ^#^, R'-
&^#^, R- ^+^, k')

(j), p2+ 4 .B+io2+iQ`Bx2`UbT�`b246�Hb2V O lb2 <bT�`b24h`m2< 7Q` `2�H T`Q#H2Kb5

(9), sni`�BM 4 p2+X7Bini`�Mb7Q`KUi`�BMn72�ibV

(8), T/X.�i�6`�K2Usni`�BM- +QHmKMb4p2+X;2in72�im`2nM�K2bUVV

(8), � # +
y RXy RXy yXy
R yXy RXy kXy

(e), i2bin72�ib 4 (
&^�^, k'-
&^�^, 9- ^#^, k- ^/^, R')

(d), sni2bi 4 p2+Xi`�Mb7Q`KUi2bin72�ibV O LQi <7Bini`�Mb7Q`K<5

(3), T/X.�i�6`�K2Usni2bi- +QHmKMb4p2+X;2in72�im`2nM�K2bUVV

(3), � # +
y kXy yXy yXy
R 9Xy kXy yXy

R
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