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Hyperparameter search: Rationale

1. The parameters of a model are those whose values are
learned as part of optimizing the model itself.

2. The hyperparameters of a model are any settings that
are set outside of this optimization. Examples:
a. GloVe or LSA dimensionality
b. GloVe xmax and α
c. Regularization terms, hidden dimensionalities,

learning rates, activation functions
d. Optimization methods

3. Hyperparameter optimization is crucial to building a
persuasive argument: every model must be put in its
best light!

4. All hyperparameter tuning must be done only on train
and development data.
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Hyperparameter search in sst.py

bbin+Q/2ny8nbQHp2/

�T`BH j- kykR

(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
BKTQ`i miBHb

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

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

(9), /27 7BinbQ7iK�tnrBi?nb2�`+?Us- vV,
#�b2KQ/ 4 GQ;BbiB+_2;`2bbBQMUbQHp2`4^HB#HBM2�`^- KmHiBn+H�bb4^�miQ^V
+p 4 8
T�`�Kn;`B/ 4 &^7BinBMi2`+2Ti^, (h`m2- 6�Hb2)-

^*^, (yX9- yXe- yX3- RXy- kXy- jXy)-
^T2M�Hiv^, (^HR^-^Hk^)'

#2binKQ/ 4 miBHbX7Bin+H�bbB7B2`nrBi?n?vT2`T�`�K2i2`nb2�`+?U
s- v- #�b2KQ/- +p- T�`�Kn;`B/V

`2im`M #2binKQ/

(8), tp�H 4 bbiX2tT2`BK2MiUbbiXi`�BMn`2�/2`Uaahn>PJ1V- T?B- 7BinbQ7iK�tnrBi?nb2�`+?V

"2bi T�`�Kb, &^*^, kXy- ^7BinBMi2`+2Ti^, 6�Hb2- ^T2M�Hiv^, ^Hk^'
"2bi b+Q`2, yX8Rj

T`2+BbBQM `2+�HH 7R@b+Q`2 bmTTQ`i

M2;�iBp2 yXe8d yXe39 yXedy NNe
M2mi`�H yXjyy yXR3k yXkkd 98R

TQbBiBp2 yXe38 yXddy yXdk8 RRRd

�++m`�+v yXejj k8e9
K�+`Q �p; yX893 yX898 yX89R k8e9

r2B;?i2/ �p; yXeyd yXejj yXeRe k8e9

(e), tp�H(^KQ/2H^)

R
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Classifier comparison: Rationale

1. Suppose you’ve assessed a baseline model B and your
favored model M, and your chosen assessment metric
favors M. Is M really better?

2. If the difference between B and M is clearly of practical
significance, then you might not need to do anything
beyond presenting the numbers. Still, is there variation
in how B or M performs?

3. Demšar (2006) advises the Wilcoxon signed-rank test for
situations in which you can afford to repeatedly assess B
and M on different train/test splits. We’ll talk later in the
term about the rationale for this.

4. For situations where you can’t repeatedly assess B and
M, McNemar’s test is a reasonable alternative. It
operates on the confusion matrices produced by the two
models, testing the null hypothesis that the two models
have the same error rate.
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Classifier comparison in sst.py
bbin+Q/2nyenbQHp2/

�T`BH j- kykR

(R), 7`QK +QHH2+iBQMb BKTQ`i *QmMi2`
BKTQ`i Qb
BKTQ`i b+BTvXbi�ib
7`QK bFH2�`MXHBM2�`nKQ/2H BKTQ`i GQ;BbiB+_2;`2bbBQM
7`QK bFH2�`MXM�Bp2n#�v2b BKTQ`i JmHiBMQKB�HL"
BKTQ`i bbi
BKTQ`i miBHb

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

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

(9), /27 7BinbQ7iK�tUs- vV,
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), /27 7BinM�Bp2#�v2bUs- vV,
KQ/ 4 JmHiBMQKB�HL"U7BinT`BQ`4h`m2V
KQ/X7BiUs- vV
`2im`M KQ/
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Classifier comparison in sst.py
Wilcoxon signed rank test

( ),

( ),

( ),

( ),

( ),

( ),

( ),

( ),

(e), KQ/Rnb+Q`2b- KQ/knb+Q`2b- T 4 bbiX+QKT�`2nKQ/2HbU
bbiXi`�BMn`2�/2`Uaahn>PJ1V-
T?BR4T?B-
T?Bk4LQM2- O .27�mHib iQ <T?BR<
i`�BMn7mM+R47BinbQ7iK�t-
i`�BMn7mM+k47BinM�Bp2#�v2b- O .27�mHib iQ <i`�BMn7mM+R<
bi�ibni2bi4b+BTvXbi�ibXrBH+QtQM- O .27�mHi
i`B�Hb4Ry- O .27�mHi
i`�BMnbBx24yXd- O .27�mHi
b+Q`2n7mM+4miBHbXb�72nK�+`Qn7RV O .27�mHi

JQ/2H R K2�M, yX8kR
JQ/2H k K2�M, yX9Nj
T 4 yXyyk

(d), bQ7iK�tn2tT2`BK2Mi 4 bbiX2tT2`BK2MiU
bbiXi`�BMn`2�/2`Uaahn>PJ1V-
T?B-
7BinbQ7iK�tV

T`2+BbBQM `2+�HH 7R@b+Q`2 bmTTQ`i

M2;�iBp2 yXeR8 yXdRj yXeey NeN
M2mi`�H yXjjj yXRjj yXRNy 8ke

TQbBiBp2 yXeey yXdey yXdye RyeN

�++m`�+v yXeRj k8e9
K�+`Q �p; yX8je yX8j8 yX8RN k8e9

r2B;?i2/ �p; yX8de yXeRj yX83j k8e9

k
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Classifier comparison in sst.py
McNemar’s test

( ),

( ),

( ),

(d), bQ7iK�tn2tT2`BK2Mi 4 bbiX2tT2`BK2MiU
bbiXi`�BMn`2�/2`Uaahn>PJ1V-
T?B-
7BinbQ7iK�t-
p2`#Qb246�Hb2V

(3), M�Bp2#�v2bn2tT2`BK2Mi 4 bbiX2tT2`BK2MiU
bbiXi`�BMn`2�/2`Uaahn>PJ1V-
T?B-
7BinM�Bp2#�v2b-
p2`#Qb246�Hb2V

(N), bi�i- T 4 miBHbXK+M2K�`U
bQ7iK�tn2tT2`BK2Mi(^�bb2bbn/�i�b2ib^)(y)(^v^)-
M�Bp2#�v2bn2tT2`BK2Mi(^T`2/B+iBQMb^)(y)-
bQ7iK�tn2tT2`BK2Mi(^T`2/B+iBQMb^)(y)V

( ),

j
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