
TINY SMALL

Nbs of heads 1 6
Nd 2 4
Nu 2 4
T 50 50
C 5 5

Td nbs of heads 6 6
Inner dimension 768 768
Model Dimension 768 768
Vocab length 32000 32000
Td: Emb. size 768 768

dk: 64 64
dv: 64 64

Table 8: Architecture hyperparameters used for
the hierarchical pre-training.

A Additional Details on data

composing SILICONE

In this section, we illustrate the diversity of the
dataset composing SILICONE. In Figure 3, we
plot two histograms representing the di↵erent
utterance lengths for DA and E/S. As expected,
for spoken dialog, lengths are shorter than for
written benchmarks (e.g., GLUE).

B Additional Details for Models

In this section we report model hyper-
parameters and as well as additional descrip-
tions of our baselines. For all models we use
a tokenizer based on WordPiece (Wu et al.,
2016).
We also provide a concrete example of cor-
rupted context for the MLM Loss.

B.1 Hierarchical pre-training

We report in Table 8 the main hyper-
parameters used fo our model pre-training. We
used GELU (Hendrycks and Gimpel, 2016) acti-
vations and the dropout rate (Srivastava et al.,
2014) is set to 0.1.

B.2 MLM Loss example

In this section we propose a visual illustration
of the corrupted context Figure 4 by the MLM

Loss.

B.3 Experimental Hyper-parameters
for SILICONE

For all models, we use a batch size of 64 and
automatically select the best model on the

validation set according to its loss. We do
not perform exhaustive grid search either on
the learning rate (that is set to 10�4), nor
on other hyper-parameters to perform a fair
comparison between all the models. We use
ADAMW (Kingma and Ba, 2014; Loshchilov
and Hutter, 2017) with a linear scheduler on
the learning rate and the number of warm-up
steps is set to 100.

B.4 Additional Details on Baselines

A representation for all the baselines can be
found in Figure 5. For all models, both hid-
den dimension and embedding dimension is
set to 768 to ensure fair comparison with the
proposed model. The MLP used for decoding
contains 3 layers of sizes (768, 348, 192). We
use RELU (Agarap, 2018) to introduce non
linearity inside our architecture.

C Additional Experimental Results

In this section we report the detailed results on
SILICONE, including the ones presented in Ta-
ble 4. We report results on two new exper-
iments: importance of pre-training time for
both a TINY and SMALL model, we report
the convergence time of a TINY model and
finally we extend subsubsection 5.2.3 by re-
porting results on IEMO.

C.1 Detailed Results on SILICONE

We show in Table 9 the results on the SILICONE
benchmark for all the models mentioned in the
paper.

C.2 Improvement over pre-training

In this experiment we illustrate how pre-
training improves performance on SEM (see Fig-
ure 6). As expected accuracy improves when
pre-training.

C.3 Multi level Supervision for
pre-training MELD

In this experiment we report results of the
experiment mentioned in subsubsection 5.2.3.
In this experiment we see that the training
process seems to be noisier for fractions lower
than 40%. For larger percentages, we observe
that including higher supervision (at the dialog
level) during pre-training leads to a consistent
improvement.



(a) SILICONE DA (b) SILICONE S/E

Figure 3: Histograms showing the utterance length for each dataset of SILICONE.

Can I get a beer .

Hey , did you pick a roomate ?

You betcha ?

Is it the Italian guy ?

Um-m , yea right !

(a) Initial context composed by 5 utterances.

Can I get a beer .

Hey , did you pick a roomate ?

You betcha ?

Is it the Italian guy ?

Um-m , yea right !

(b) u1 is chosen to be masked.

Hey , did you pick a roomate ?

You betcha ?

Is it the Italian guy ?

Um-m , yea right !

[MASK] [MASK] [MASK] [MASK] [MASK] [MASK]

(c) Corrupted context with utterance u1 masked.

Can I get a beer .

Hey , did you pick a roomate ?

You betcha ?

Is it the Italian guy ?

Um-m , yea right !

(d) u4 is chosen to be masked.

Can I get a beer .

Hey , did you pick a roomate ?

You betcha ?

[MASK]

Um-m , yea right !

[MASK] [MASK] [MASK] [MASK] [MASK]

(e) Corrupted context with utterance u4 masked.

Figure 4: This figure shows an example of corrupted context. Here pC is randmoly set to 2 meaning that
two utterances will be corrupted. u1 and u4 are randomly picked in 4b, 4d and then masked in 4c, 4e.



MLP
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<latexit sha1_base64="hlhksEqPRAHMquf5sSRYIQ+JzXQ=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokUdFkUwWUF+4A2hMl00g6dTMLMRCwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJJwp7Tjf1tr6xubWdmWnuru3f3BoH9W6Kk4loR0S81j2A6woZ4J2NNOc9hNJcRRw2gumN4Xfe6RSsVg86FlCvQiPBQsZwdpIvl0bRlhPCObZbe5nqe/mVd+uOw1nDrRK3JLUoUTbt7+Go5ikERWacKzUwHUS7WVYakY4zavDVNEEkyke04GhAkdUedk8e47OjDJCYSzNExrN1d8bGY6UmkWBmSySqmWvEP/zBqkOr7yMiSTVVJDFoTDlSMeoKAKNmKRE85khmEhmsiIywRITbeoqSnCXv7xKuhcNt9lo3jfrreuyjgqcwCmcgwuX0II7aEMHCDzBM7zCm5VbL9a79bEYXbPKnWP4A+vzB74llD8=</latexit>
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<latexit sha1_base64="DitcPrl/HKtRiTivSP6y/Hu8Ojk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF09SwX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpWerzrp6SHIuKmX664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWK2iV+Nr94Ss6sMiBhrG0pJHP190RGI2MmUWA7I4ojs+zNxP+8borhlZ8JlaTIFVssClNJMCaz98lAaM5QTiyhTAt7K2EjqilDG1LJhuAtv7xKWhdVr1at3dcq9es8jiKcwCmcgweXUIdbaEATGCh4hld4c4zz4rw7H4vWgpPPHMMfOJ8/PhOQpQ==</latexit>
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<latexit sha1_base64="JRWgLCnYI1ziTSrUAeurkIwwIB0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMdiLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMGnO/88S1EbF6xGnC/YiOlAgFo2ilh8ZgMihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbSvql6tWruvVeq3eRxFOINzuAQPrqEOd9CEFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AEVII2s</latexit>
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<latexit sha1_base64="tD2JSuPEWa7fx/YuLDP+c4Bv3Sc=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwVRIp6LLYjQsXFewD2hgm00k7dB5hZlIoaf/EjQtF3Pon7vwbp20W2nrgwuGce7n3nihhVBvP+3YKG5tb2zvF3dLe/sHhkXt80tIyVZg0sWRSdSKkCaOCNA01jHQSRRCPGGlHo/rcb4+J0lSKRzNJSMDRQNCYYmSsFLpuT3IyQOH9Uzath6PpLHTLXsVbAK4TPydlkKMRul+9vsQpJ8JghrTu+l5iggwpQzEjs1Iv1SRBeIQGpGupQJzoIFtcPoMXVunDWCpbwsCF+nsiQ1zrCY9sJ0dmqFe9ufif101NfBNkVCSpIQIvF8Upg0bCeQywTxXBhk0sQVhReyvEQ6QQNjaskg3BX315nbSuKn61Un2olmu3eRxFcAbOwSXwwTWogTvQAE2AwRg8g1fw5mTOi/PufCxbC04+cwr+wPn8Ab6Fk70=</latexit>

!|Ck|
1

<latexit sha1_base64="Geh0PD0+2Oc4uHV2VV6fpNGBoRY=">AAAB+XicbVBNTwIxEJ3FL8SvVY9eGomJJ7JrSPRI5OIREwETWDfdUqCh227aLglZ+CdePGiMV/+JN/+NBfag4EsmeXlvJjPzooQzbTzv2ylsbG5t7xR3S3v7B4dH7vFJS8tUEdokkkv1GGFNORO0aZjh9DFRFMcRp+1oVJ/77TFVmknxYCYJDWI8EKzPCDZWCl23K2M6wKH/lE3r4Wg6C92yV/EWQOvEz0kZcjRC96vbkySNqTCEY607vpeYIMPKMMLprNRNNU0wGeEB7VgqcEx1kC0un6ELq/RQXypbwqCF+nsiw7HWkziynTE2Q73qzcX/vE5q+jdBxkSSGirIclE/5chINI8B9ZiixPCJJZgoZm9FZIgVJsaGVbIh+Ksvr5PWVcWvVqr31XLtNo+jCGdwDpfgwzXU4A4a0AQCY3iGV3hzMufFeXc+lq0FJ585hT9wPn8AlMGTog==</latexit>

yCk

<latexit sha1_base64="YaKZNZixF4p2pl6ow4/kYIsl99M=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9FjsxWMF+wFtCJvtpl2y2Q27GyGE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvTDnTxnW/nY3Nre2d3cpedf/g8Oi4dnLa0zJThHaJ5FINQqwpZ4J2DTOcDlJFcRJy2g/j9tzvP1GlmRSPJk+pn+CJYBEj2FipnwdFO4hnQa3uNtwF0DrxSlKHEp2g9jUaS5IlVBjCsdZDz02NX2BlGOF0Vh1lmqaYxHhCh5YKnFDtF4tzZ+jSKmMUSWVLGLRQf08UONE6T0LbmWAz1aveXPzPG2YmuvULJtLMUEGWi6KMIyPR/Hc0ZooSw3NLMFHM3orIFCtMjE2oakPwVl9eJ73rhtdsNB+a9dZdGUcFzuECrsCDG2jBPXSgCwRieIZXeHNS58V5dz6WrRtOOXMGf+B8/gBv44+k</latexit>

(a) Hierarchical encoder with MLP decoder performing
single label prediction.

u1

<latexit sha1_base64="dYOavY0Fh1I50H48xmIYulYGoRA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Ae0oWy2k3bp7ibsboQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEAturOt+O6WNza3tnfJuZW//4PCoenzSMVGiGbZZJCLdC6hBwRW2LbcCe7FGKgOB3WB6l/vdJ9SGR+rRzmL0JR0rHnJGbS4lQ68yrNbcursAWSdeQWpQoDWsfg1GEUskKssENabvubH1U6otZwLnlUFiMKZsSsfYz6iiEo2fLm6dk4tMGZEw0lkpSxbq74mUSmNmMsg6JbUTs+rl4n9eP7HhjZ9yFScWFVsuChNBbETyx8mIa2RWzDJCmebZrYRNqKbMZvHkIXirL6+TzlXda9QbD41a87aIowxncA6X4ME1NOEeWtAGBhN4hld4c6Tz4rw7H8vWklPMnMIfOJ8/PnmNuA==</latexit>

ui

<latexit sha1_base64="2tl/tHVlyjFaxGD2bfJlB4EQc44=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Ae0oWy2k3bp7ibsboQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEAturOt+O6WNza3tnfJuZW//4PCoenzSMVGiGbZZJCLdC6hBwRW2LbcCe7FGKgOB3WB6l/vdJ9SGR+rRzmL0JR0rHnJGbS4lQ14ZVmtu3V2ArBOvIDUo0BpWvwajiCUSlWWCGtP33Nj6KdWWM4HzyiAxGFM2pWPsZ1RRicZPF7fOyUWmjEgY6ayUJQv190RKpTEzGWSdktqJWfVy8T+vn9jwxk+5ihOLii0XhYkgNiL542TENTIrZhmhTPPsVsImVFNms3jyELzVl9dJ56ruNeqNh0ateVvEUYYzOIdL8OAamnAPLWgDgwk8wyu8OdJ5cd6dj2VrySlmTuEPnM8fk5GN8A==</latexit>

Euc

<latexit sha1_base64="rN3e2Em7C3cxS5TVnHEZBtv5On8=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokUdFkUwWUF+4A2hMl00g6dTMLMRCwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJJwp7Tjf1tr6xubWdmWnuru3f3BoH9W6Kk4loR0S81j2A6woZ4J2NNOc9hNJcRRw2gumN4Xfe6RSsVg86FlCvQiPBQsZwdpIvl0bRlhPCObZbe5nqU/yqm/XnYYzB1olbknqUKLt21/DUUzSiApNOFZq4DqJ9jIsNSOc5tVhqmiCyRSP6cBQgSOqvGyePUdnRhmhMJbmCY3m6u+NDEdKzaLATBZJ1bJXiP95g1SHV17GRJJqKsjiUJhypGNUFIFGTFKi+cwQTCQzWRGZYImJNnUVJbjLX14l3YuG22w075v11nVZRwVO4BTOwYVLaMEdtKEDBJ7gGV7hzcqtF+vd+liMrlnlzjH8gfX5AwpglHE=</latexit>

Eu1

<latexit sha1_base64="hlhksEqPRAHMquf5sSRYIQ+JzXQ=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokUdFkUwWUF+4A2hMl00g6dTMLMRCwhv+LGhSJu/RF3/o2TNgttPTBwOOde7pkTJJwp7Tjf1tr6xubWdmWnuru3f3BoH9W6Kk4loR0S81j2A6woZ4J2NNOc9hNJcRRw2gumN4Xfe6RSsVg86FlCvQiPBQsZwdpIvl0bRlhPCObZbe5nqe/mVd+uOw1nDrRK3JLUoUTbt7+Go5ikERWacKzUwHUS7WVYakY4zavDVNEEkyke04GhAkdUedk8e47OjDJCYSzNExrN1d8bGY6UmkWBmSySqmWvEP/zBqkOr7yMiSTVVJDFoTDlSMeoKAKNmKRE85khmEhmsiIywRITbeoqSnCXv7xKuhcNt9lo3jfrreuyjgqcwCmcgwuX0II7aEMHCDzBM7zCm5VbL9a79bEYXbPKnWP4A+vzB74llD8=</latexit>

Nu�

<latexit sha1_base64="DitcPrl/HKtRiTivSP6y/Hu8Ojk=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF09SwX5gG8pmu2mXbjZhdyKU0H/hxYMiXv033vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpWerzrp6SHIuKmX664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWK2iV+Nr94Ss6sMiBhrG0pJHP190RGI2MmUWA7I4ojs+zNxP+8borhlZ8JlaTIFVssClNJMCaz98lAaM5QTiyhTAt7K2EjqilDG1LJhuAtv7xKWhdVr1at3dcq9es8jiKcwCmcgweXUIdbaEATGCh4hld4c4zz4rw7H4vWgpPPHMMfOJ8/PhOQpQ==</latexit>

Nd�

<latexit sha1_base64="dzLKjxlhCNblcVJ6ZIVqO/7Be74=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF09SwX5gG8pms2mXbjZhdyKU0n/hxYMiXv033vw3btsctPXBwOO9GWbmBakUBl332ymsrW9sbhW3Szu7e/sH5cOjlkkyzXiTJTLRnYAaLoXiTRQoeSfVnMaB5O1gdDPz209cG5GoBxyn3I/pQIlIMIpWerzrh6SHIuamX664VXcOskq8nFQgR6Nf/uqFCctirpBJakzXc1P0J1SjYJJPS73M8JSyER3wrqWK2iX+ZH7xlJxZJSRRom0pJHP198SExsaM48B2xhSHZtmbif953QyjK38iVJohV2yxKMokwYTM3ieh0JyhHFtCmRb2VsKGVFOGNqSSDcFbfnmVtC6qXq1au69V6td5HEU4gVM4Bw8uoQ630IAmMFDwDK/w5hjnxXl3PhatBSefOYY/cD5/ACPYkJQ=</latexit>

y1

<latexit sha1_base64="UzNc1M9eyAkfyQe/0JWrIoZYurw=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Fj04rGi/YA2lM120y7dbMLuRAihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ7czvPHFtRKweMUu4H9GREqFgFK30kA28QaXq1tw5yCrxClKFAs1B5as/jFkacYVMUmN6npugn1ONgkk+LfdTwxPKJnTEe5YqGnHj5/NTp+TcKkMSxtqWQjJXf0/kNDImiwLbGVEcm2VvJv7n9VIMr/1cqCRFrthiUZhKgjGZ/U2GQnOGMrOEMi3srYSNqaYMbTplG4K3/PIqaV/WvHqtfl+vNm6KOEpwCmdwAR5cQQPuoAktYDCCZ3iFN0c6L86787FoXXOKmRP4A+fzBw98jag=</latexit>

y2

<latexit sha1_base64="7vkiqZJf7dB9o3E/IPNRrHLyzr0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY9FLx4r2g9oQ9lsJ+3SzSbsboRQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPJkvQj+hI8pAzaqz0kA1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcx/pQqw5nAWamfakwom9AR9iyVNELtTxenzsiFVYYkjJUtachC/T0xpZHWWRTYzoiasV715uJ/Xi814bU/5TJJDUq2XBSmgpiYzP8mQ66QGZFZQpni9lbCxlRRZmw6JRuCt/ryOmnXql69Wr+vVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AERAI2p</latexit>

fu
✓

<latexit sha1_base64="MnIdsZfAnoNWq/zvGE8kbTQsGhc=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Fj04rGC/YA2ls120y7dbMLuRCihP8OLB0W8+mu8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlYPOE24H9GREqFgFK3UCwd9HHOkj2l5UKm6NXcOskq8glShQHNQ+eoPY5ZGXCGT1Jie5yboZ1SjYJLPyv3U8ISyCR3xnqWKRtz42fzkGTm3ypCEsbalkMzV3xMZjYyZRoHtjCiOzbKXi/95vRTDaz8TKkmRK7ZYFKaSYEzy/8lQaM5QTi2hTAt7K2FjqilDm1Iegrf88ippX9a8eq1+X682boo4SnAKZ3ABHlxBA+6gCS1gEMMzvMKbg86L8+58LFrXnGLmBP7A+fwB6IaRAw==</latexit>

fu
✓

<latexit sha1_base64="MnIdsZfAnoNWq/zvGE8kbTQsGhc=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Fj04rGC/YA2ls120y7dbMLuRCihP8OLB0W8+mu8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlYPOE24H9GREqFgFK3UCwd9HHOkj2l5UKm6NXcOskq8glShQHNQ+eoPY5ZGXCGT1Jie5yboZ1SjYJLPyv3U8ISyCR3xnqWKRtz42fzkGTm3ypCEsbalkMzV3xMZjYyZRoHtjCiOzbKXi/95vRTDaz8TKkmRK7ZYFKaSYEzy/8lQaM5QTi2hTAt7K2FjqilDm1Iegrf88ippX9a8eq1+X682boo4SnAKZ3ABHlxBA+6gCS1gEMMzvMKbg86L8+58LFrXnGLmBP7A+fwB6IaRAw==</latexit>

fu
✓

<latexit sha1_base64="MnIdsZfAnoNWq/zvGE8kbTQsGhc=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Fj04rGC/YA2ls120y7dbMLuRCihP8OLB0W8+mu8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlYPOE24H9GREqFgFK3UCwd9HHOkj2l5UKm6NXcOskq8glShQHNQ+eoPY5ZGXCGT1Jie5yboZ1SjYJLPyv3U8ISyCR3xnqWKRtz42fzkGTm3ypCEsbalkMzV3xMZjYyZRoHtjCiOzbKXi/95vRTDaz8TKkmRK7ZYFKaSYEzy/8lQaM5QTi2hTAt7K2FjqilDm1Iegrf88ippX9a8eq1+X682boo4SnAKZ3ABHlxBA+6gCS1gEMMzvMKbg86L8+58LFrXnGLmBP7A+fwB6IaRAw==</latexit>

fd
✓

<latexit sha1_base64="TuXT7U7FtJOEivDZc4SaFxJZyWA=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokU9Fj04rGC/YA0ls1m0y7d7IbdiVBCf4YXD4p49dd489+4aXPQ1gcDj/dmmJkXpoIbcN1vZ219Y3Nru7JT3d3bPzisHR13jco0ZR2qhNL9kBgmuGQd4CBYP9WMJKFgvXByW/i9J6YNV/IBpikLEjKSPOaUgJX8eDiAMQPyGFWHtbrbcOfAq8QrSR2VaA9rX4NI0SxhEqggxviem0KQEw2cCjarDjLDUkInZMR8SyVJmAny+ckzfG6VCMdK25KA5+rviZwkxkyT0HYmBMZm2SvE/zw/g/g6yLlMM2CSLhbFmcCgcPE/jrhmFMTUEkI1t7diOiaaULApFSF4yy+vku5lw2s2mvfNeuumjKOCTtEZukAeukItdIfaqIMoUugZvaI3B5wX5935WLSuOeXMCfoD5/MHzrGQ8g==</latexit>

ECk

<latexit sha1_base64="tkr+Xiovj6/phNTWb0DFkbXCgDY=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSK4KokUdFksgssK9gFtCJPppB06mYSZiVJiP8WNC0Xc+iXu/BsnbRbaemDgcM693DMnSDhT2nG+rbX1jc2t7dJOeXdv/+DQrhx1VJxKQtsk5rHsBVhRzgRta6Y57SWS4ijgtBtMmrnffaBSsVjc62lCvQiPBAsZwdpIvl0ZRFiPCebZzczPmv5k5ttVp+bMgVaJW5AqFGj59tdgGJM0okITjpXqu06ivQxLzQins/IgVTTBZIJHtG+owBFVXjaPPkNnRhmiMJbmCY3m6u+NDEdKTaPATOZB1bKXi/95/VSHV17GRJJqKsjiUJhypGOU94CGTFKi+dQQTCQzWREZY4mJNm2VTQnu8pdXSeei5tZr9bt6tXFd1FGCEziFc3DhEhpwCy1oA4FHeIZXeLOerBfr3fpYjK5Zxc4x/IH1+QOOz5Qz</latexit>

Ck

<latexit sha1_base64="JRWgLCnYI1ziTSrUAeurkIwwIB0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMdiLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMGnO/88S1EbF6xGnC/YiOlAgFo2ilh8ZgMihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbSvql6tWruvVeq3eRxFOINzuAQPrqEOd9CEFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AEVII2s</latexit>

u|Ck|

<latexit sha1_base64="kASGQveAjwG0lFBpAZTuhjtba30=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVgh6LvXisYD+kXZZsmm1Dk+ySZIWy7a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvhuDH3O09UaRbLBzNJqC/wULKIEWys9JgG2bQRjKezoFxxq+4CaJ14OalAjmZQ/uoPYpIKKg3hWOue5ybGz7AyjHA6K/VTTRNMxnhIe5ZKLKj2s8XBM3RhlQGKYmVLGrRQf09kWGg9EaHtFNiM9Ko3F//zeqmJbvyMySQ1VJLloijlyMRo/j0aMEWJ4RNLMFHM3orICCtMjM2oZEPwVl9eJ+2rqler1u5rlfptHkcRzuAcLsGDa6jDHTShBQQEPMMrvDnKeXHenY9la8HJZ07hD5zPHzIukKw=</latexit>

!1
1

<latexit sha1_base64="b4Tv1+r/0NHH46qAntUgeYQ692o=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexKQI9BLx4jmAcma5id9CZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNoUkVV7oTEQOcSWhaZjl0Eg1ERBza0fhm5refQBum5L2dJBAKMpQsZpRYJz30lIAh6QePQb9c8av+HHiVBDmpoByNfvmrN1A0FSAt5cSYbuAnNsyItoxymJZ6qYGE0DEZQtdRSQSYMJtfPMVnThngWGlX0uK5+nsiI8KYiYhcpyB2ZJa9mfif101tfBVmTCapBUkXi+KUY6vw7H08YBqo5RNHCNXM3YrpiGhCrQup5EIIll9eJa2LalCr1u5qlfp1HkcRnaBTdI4CdInq6BY1UBNRJNEzekVvnvFevHfvY9Fa8PKZY/QH3ucP5MaQaQ==</latexit>

!1
L

<latexit sha1_base64="Qghr5aH4tQLMG7RVWt0FYfEVOvI=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hV0J6DHoxYOHCOaByRpmJ7PJkHksM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dUcKZsb7/7a2srq1vbBa2its7u3v7pYPDplGpJrRBFFe6HWFDOZO0YZnltJ1oikXEaSsaXU/91hPVhil5b8cJDQUeSBYzgq2THrpK0AHu3T4GvVLZr/gzoGUS5KQMOeq90le3r0gqqLSEY2M6gZ/YMMPaMsLppNhNDU0wGeEB7TgqsaAmzGYXT9CpU/ooVtqVtGim/p7IsDBmLCLXKbAdmkVvKv7ndVIbX4YZk0lqqSTzRXHKkVVo+j7qM02J5WNHMNHM3YrIEGtMrAup6EIIFl9eJs3zSlCtVO+q5dpVHkcBjuEEziCAC6jBDdShAQQkPMMrvHnGe/HevY9564qXzxzBH3ifPw33kIQ=</latexit>

!i
L

<latexit sha1_base64="HfesPodrL21gL0RJDepaNx9AQIo=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hV0J6DHoxYOHCOaByRpmJ7PJkHksM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dUcKZsb7/7a2srq1vbBa2its7u3v7pYPDplGpJrRBFFe6HWFDOZO0YZnltJ1oikXEaSsaXU/91hPVhil5b8cJDQUeSBYzgq2THrpK0AHu3T6yXqnsV/wZ0DIJclKGHPVe6avbVyQVVFrCsTGdwE9smGFtGeF0UuymhiaYjPCAdhyVWFATZrOLJ+jUKX0UK+1KWjRTf09kWBgzFpHrFNgOzaI3Ff/zOqmNL8OMySS1VJL5ojjlyCo0fR/1mabE8rEjmGjmbkVkiDUm1oVUdCEEiy8vk+Z5JahWqnfVcu0qj6MAx3ACZxDABdTgBurQAAISnuEV3jzjvXjv3se8dcXLZ47gD7zPH2LXkLw=</latexit>

!i
1

<latexit sha1_base64="g8eIqu0Y6MQMu6Od0Nf4iB+B/nA=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexKQI9BLx4jmAcma5id9CZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNoUkVV7oTEQOcSWhaZjl0Eg1ERBza0fhm5refQBum5L2dJBAKMpQsZpRYJz30lIAh6QePrF+u+FV/DrxKgpxUUI5Gv/zVGyiaCpCWcmJMN/ATG2ZEW0Y5TEu91EBC6JgMoeuoJAJMmM0vnuIzpwxwrLQrafFc/T2REWHMRESuUxA7MsveTPzP66Y2vgozJpPUgqSLRXHKsVV49j4eMA3U8okjhGrmbsV0RDSh1oVUciEEyy+vktZFNahVa3e1Sv06j6OITtApOkcBukR1dIsaqIkokugZvaI3z3gv3rv3sWgtePnMMfoD7/MHObWQoQ==</latexit>

!|Ck|
L

<latexit sha1_base64="tD2JSuPEWa7fx/YuLDP+c4Bv3Sc=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwVRIp6LLYjQsXFewD2hgm00k7dB5hZlIoaf/EjQtF3Pon7vwbp20W2nrgwuGce7n3nihhVBvP+3YKG5tb2zvF3dLe/sHhkXt80tIyVZg0sWRSdSKkCaOCNA01jHQSRRCPGGlHo/rcb4+J0lSKRzNJSMDRQNCYYmSsFLpuT3IyQOH9Uzath6PpLHTLXsVbAK4TPydlkKMRul+9vsQpJ8JghrTu+l5iggwpQzEjs1Iv1SRBeIQGpGupQJzoIFtcPoMXVunDWCpbwsCF+nsiQ1zrCY9sJ0dmqFe9ufif101NfBNkVCSpIQIvF8Upg0bCeQywTxXBhk0sQVhReyvEQ6QQNjaskg3BX315nbSuKn61Un2olmu3eRxFcAbOwSXwwTWogTvQAE2AwRg8g1fw5mTOi/PufCxbC04+cwr+wPn8Ab6Fk70=</latexit>

!|Ck|
1

<latexit sha1_base64="Geh0PD0+2Oc4uHV2VV6fpNGBoRY=">AAAB+XicbVBNTwIxEJ3FL8SvVY9eGomJJ7JrSPRI5OIREwETWDfdUqCh227aLglZ+CdePGiMV/+JN/+NBfag4EsmeXlvJjPzooQzbTzv2ylsbG5t7xR3S3v7B4dH7vFJS8tUEdokkkv1GGFNORO0aZjh9DFRFMcRp+1oVJ/77TFVmknxYCYJDWI8EKzPCDZWCl23K2M6wKH/lE3r4Wg6C92yV/EWQOvEz0kZcjRC96vbkySNqTCEY607vpeYIMPKMMLprNRNNU0wGeEB7VgqcEx1kC0un6ELq/RQXypbwqCF+nsiw7HWkziynTE2Q73qzcX/vE5q+jdBxkSSGirIclE/5chINI8B9ZiixPCJJZgoZm9FZIgVJsaGVbIh+Ksvr5PWVcWvVqr31XLtNo+jCGdwDpfgwzXU4A4a0AQCY3iGV3hzMufFeXc+lq0FJ585hT9wPn8AlMGTog==</latexit>

yCk

<latexit sha1_base64="YaKZNZixF4p2pl6ow4/kYIsl99M=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9FjsxWMF+wFtCJvtpl2y2Q27GyGE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvTDnTxnW/nY3Nre2d3cpedf/g8Oi4dnLa0zJThHaJ5FINQqwpZ4J2DTOcDlJFcRJy2g/j9tzvP1GlmRSPJk+pn+CJYBEj2FipnwdFO4hnQa3uNtwF0DrxSlKHEp2g9jUaS5IlVBjCsdZDz02NX2BlGOF0Vh1lmqaYxHhCh5YKnFDtF4tzZ+jSKmMUSWVLGLRQf08UONE6T0LbmWAz1aveXPzPG2YmuvULJtLMUEGWi6KMIyPR/Hc0ZooSw3NLMFHM3orIFCtMjE2oakPwVl9eJ73rhtdsNB+a9dZdGUcFzuECrsCDG2jBPXSgCwRieIZXeHNS58V5dz6WrRtOOXMGf+B8/gBv44+k</latexit>

(b) Hierarchical encoder with sequential decoder
(either GRU or CRF).

MLP

<latexit sha1_base64="tPhW6A1XDQl+OzSEYzQGk8Gc/vk=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiFw8KFewHtKFstpt26e4m7E6EUvoXvHhQxKt/yJv/xqTNQVsfDDzem2FmXhBLYdF1v53C2vrG5lZxu7Szu7d/UD48atkoMYw3WSQj0wmo5VJo3kSBkndiw6kKJG8H45vMbz9xY0WkH3ESc1/RoRahYBQz6f6uUeqXK27VnYOsEi8nFcjR6Je/eoOIJYprZJJa2/XcGP0pNSiY5LNSL7E8pmxMh7ybUk0Vt/50fuuMnKXKgISRSUsjmau/J6ZUWTtRQdqpKI7sspeJ/3ndBMMrfyp0nCDXbLEoTCTBiGSPk4EwnKGcpIQyI9JbCRtRQxmm8WQheMsvr5LWRdWrVWsPtUr9Oo+jCCdwCufgwSXU4RYa0AQGI3iGV3hzlPPivDsfi9aCk88cwx84nz8Tio2c</latexit>

!1
1

<latexit sha1_base64="b4Tv1+r/0NHH46qAntUgeYQ692o=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexKQI9BLx4jmAcma5id9CZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNoUkVV7oTEQOcSWhaZjl0Eg1ERBza0fhm5refQBum5L2dJBAKMpQsZpRYJz30lIAh6QePQb9c8av+HHiVBDmpoByNfvmrN1A0FSAt5cSYbuAnNsyItoxymJZ6qYGE0DEZQtdRSQSYMJtfPMVnThngWGlX0uK5+nsiI8KYiYhcpyB2ZJa9mfif101tfBVmTCapBUkXi+KUY6vw7H08YBqo5RNHCNXM3YrpiGhCrQup5EIIll9eJa2LalCr1u5qlfp1HkcRnaBTdI4CdInq6BY1UBNRJNEzekVvnvFevHfvY9Fa8PKZY/QH3ucP5MaQaQ==</latexit>

!1
L

<latexit sha1_base64="Qghr5aH4tQLMG7RVWt0FYfEVOvI=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hV0J6DHoxYOHCOaByRpmJ7PJkHksM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dUcKZsb7/7a2srq1vbBa2its7u3v7pYPDplGpJrRBFFe6HWFDOZO0YZnltJ1oikXEaSsaXU/91hPVhil5b8cJDQUeSBYzgq2THrpK0AHu3T4GvVLZr/gzoGUS5KQMOeq90le3r0gqqLSEY2M6gZ/YMMPaMsLppNhNDU0wGeEB7TgqsaAmzGYXT9CpU/ooVtqVtGim/p7IsDBmLCLXKbAdmkVvKv7ndVIbX4YZk0lqqSTzRXHKkVVo+j7qM02J5WNHMNHM3YrIEGtMrAup6EIIFl9eJs3zSlCtVO+q5dpVHkcBjuEEziCAC6jBDdShAQQkPMMrvHnGe/HevY9564qXzxzBH3ifPw33kIQ=</latexit>

!i
L

<latexit sha1_base64="HfesPodrL21gL0RJDepaNx9AQIo=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hV0J6DHoxYOHCOaByRpmJ7PJkHksM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dUcKZsb7/7a2srq1vbBa2its7u3v7pYPDplGpJrRBFFe6HWFDOZO0YZnltJ1oikXEaSsaXU/91hPVhil5b8cJDQUeSBYzgq2THrpK0AHu3T6yXqnsV/wZ0DIJclKGHPVe6avbVyQVVFrCsTGdwE9smGFtGeF0UuymhiaYjPCAdhyVWFATZrOLJ+jUKX0UK+1KWjRTf09kWBgzFpHrFNgOzaI3Ff/zOqmNL8OMySS1VJL5ojjlyCo0fR/1mabE8rEjmGjmbkVkiDUm1oVUdCEEiy8vk+Z5JahWqnfVcu0qj6MAx3ACZxDABdTgBurQAAISnuEV3jzjvXjv3se8dcXLZ47gD7zPH2LXkLw=</latexit>

!i
1

<latexit sha1_base64="g8eIqu0Y6MQMu6Od0Nf4iB+B/nA=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexKQI9BLx4jmAcma5id9CZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNoUkVV7oTEQOcSWhaZjl0Eg1ERBza0fhm5refQBum5L2dJBAKMpQsZpRYJz30lIAh6QePrF+u+FV/DrxKgpxUUI5Gv/zVGyiaCpCWcmJMN/ATG2ZEW0Y5TEu91EBC6JgMoeuoJAJMmM0vnuIzpwxwrLQrafFc/T2REWHMRESuUxA7MsveTPzP66Y2vgozJpPUgqSLRXHKsVV49j4eMA3U8okjhGrmbsV0RDSh1oVUciEEyy+vktZFNahVa3e1Sv06j6OITtApOkcBukR1dIsaqIkokugZvaI3z3gv3rv3sWgtePnMMfoD7/MHObWQoQ==</latexit>

u1

<latexit sha1_base64="dYOavY0Fh1I50H48xmIYulYGoRA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Ae0oWy2k3bp7ibsboQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEAturOt+O6WNza3tnfJuZW//4PCoenzSMVGiGbZZJCLdC6hBwRW2LbcCe7FGKgOB3WB6l/vdJ9SGR+rRzmL0JR0rHnJGbS4lQ68yrNbcursAWSdeQWpQoDWsfg1GEUskKssENabvubH1U6otZwLnlUFiMKZsSsfYz6iiEo2fLm6dk4tMGZEw0lkpSxbq74mUSmNmMsg6JbUTs+rl4n9eP7HhjZ9yFScWFVsuChNBbETyx8mIa2RWzDJCmebZrYRNqKbMZvHkIXirL6+TzlXda9QbD41a87aIowxncA6X4ME1NOEeWtAGBhN4hld4c6Tz4rw7H8vWklPMnMIfOJ8/PnmNuA==</latexit>

ui

<latexit sha1_base64="2tl/tHVlyjFaxGD2bfJlB4EQc44=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Ae0oWy2k3bp7ibsboQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEAturOt+O6WNza3tnfJuZW//4PCoenzSMVGiGbZZJCLdC6hBwRW2LbcCe7FGKgOB3WB6l/vdJ9SGR+rRzmL0JR0rHnJGbS4lQ14ZVmtu3V2ArBOvIDUo0BpWvwajiCUSlWWCGtP33Nj6KdWWM4HzyiAxGFM2pWPsZ1RRicZPF7fOyUWmjEgY6ayUJQv190RKpTEzGWSdktqJWfVy8T+vn9jwxk+5ihOLii0XhYkgNiL542TENTIrZhmhTPPsVsImVFNms3jyELzVl9dJ56ruNeqNh0ateVvEUYYzOIdL8OAamnAPLWgDgwk8wyu8OdJ5cd6dj2VrySlmTuEPnM8fk5GN8A==</latexit>

N�

<latexit sha1_base64="aXtTwPFDSq5bUIKC1hqTjwL6hxI=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF09SwX5IG8pmu2mX7iZhdyKU0l/hxYMiXv053vw3btoctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLkXEmyhQ8k6iOVWB5O1gfJP57SeujYijB5wk3Fd0GIlQMIpWerwjPRSKm1K/XHGr7hxklXg5qUCORr/81RvELFU8QiapMV3PTdCfUo2CST4r9VLDE8rGdMi7lkbUbvGn84Nn5MwqAxLG2laEZK7+nphSZcxEBbZTURyZZS8T//O6KYZX/lRESYo8YotFYSoJxiT7ngyE5gzlxBLKtLC3EjaimjK0GWUheMsvr5LWRdWrVWv3tUr9Oo+jCCdwCufgwSXU4RYa0AQGCp7hFd4c7bw4787HorXg5DPH8AfO5w/i/o/R</latexit>

fu
✓

<latexit sha1_base64="MnIdsZfAnoNWq/zvGE8kbTQsGhc=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Fj04rGC/YA2ls120y7dbMLuRCihP8OLB0W8+mu8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlYPOE24H9GREqFgFK3UCwd9HHOkj2l5UKm6NXcOskq8glShQHNQ+eoPY5ZGXCGT1Jie5yboZ1SjYJLPyv3U8ISyCR3xnqWKRtz42fzkGTm3ypCEsbalkMzV3xMZjYyZRoHtjCiOzbKXi/95vRTDaz8TKkmRK7ZYFKaSYEzy/8lQaM5QTi2hTAt7K2FjqilDm1Iegrf88ippX9a8eq1+X682boo4SnAKZ3ABHlxBA+6gCS1gEMMzvMKbg86L8+58LFrXnGLmBP7A+fwB6IaRAw==</latexit>

ECk

<latexit sha1_base64="tkr+Xiovj6/phNTWb0DFkbXCgDY=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSK4KokUdFksgssK9gFtCJPppB06mYSZiVJiP8WNC0Xc+iXu/BsnbRbaemDgcM693DMnSDhT2nG+rbX1jc2t7dJOeXdv/+DQrhx1VJxKQtsk5rHsBVhRzgRta6Y57SWS4ijgtBtMmrnffaBSsVjc62lCvQiPBAsZwdpIvl0ZRFiPCebZzczPmv5k5ttVp+bMgVaJW5AqFGj59tdgGJM0okITjpXqu06ivQxLzQins/IgVTTBZIJHtG+owBFVXjaPPkNnRhmiMJbmCY3m6u+NDEdKTaPATOZB1bKXi/95/VSHV17GRJJqKsjiUJhypGOU94CGTFKi+dQQTCQzWREZY4mJNm2VTQnu8pdXSeei5tZr9bt6tXFd1FGCEziFc3DhEhpwCy1oA4FHeIZXeLOerBfr3fpYjK5Zxc4x/IH1+QOOz5Qz</latexit>

Ck

<latexit sha1_base64="JRWgLCnYI1ziTSrUAeurkIwwIB0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMdiLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMGnO/88S1EbF6xGnC/YiOlAgFo2ilh8ZgMihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbSvql6tWruvVeq3eRxFOINzuAQPrqEOd9CEFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AEVII2s</latexit>

u|Ck|

<latexit sha1_base64="kASGQveAjwG0lFBpAZTuhjtba30=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVgh6LvXisYD+kXZZsmm1Dk+ySZIWy7a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvhuDH3O09UaRbLBzNJqC/wULKIEWys9JgG2bQRjKezoFxxq+4CaJ14OalAjmZQ/uoPYpIKKg3hWOue5ybGz7AyjHA6K/VTTRNMxnhIe5ZKLKj2s8XBM3RhlQGKYmVLGrRQf09kWGg9EaHtFNiM9Ko3F//zeqmJbvyMySQ1VJLloijlyMRo/j0aMEWJ4RNLMFHM3orICCtMjM2oZEPwVl9eJ+2rqler1u5rlfptHkcRzuAcLsGDa6jDHTShBQQEPMMrvDnKeXHenY9la8HJZ07hD5zPHzIukKw=</latexit>

!|Ck|
L

<latexit sha1_base64="tD2JSuPEWa7fx/YuLDP+c4Bv3Sc=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwVRIp6LLYjQsXFewD2hgm00k7dB5hZlIoaf/EjQtF3Pon7vwbp20W2nrgwuGce7n3nihhVBvP+3YKG5tb2zvF3dLe/sHhkXt80tIyVZg0sWRSdSKkCaOCNA01jHQSRRCPGGlHo/rcb4+J0lSKRzNJSMDRQNCYYmSsFLpuT3IyQOH9Uzath6PpLHTLXsVbAK4TPydlkKMRul+9vsQpJ8JghrTu+l5iggwpQzEjs1Iv1SRBeIQGpGupQJzoIFtcPoMXVunDWCpbwsCF+nsiQ1zrCY9sJ0dmqFe9ufif101NfBNkVCSpIQIvF8Upg0bCeQywTxXBhk0sQVhReyvEQ6QQNjaskg3BX315nbSuKn61Un2olmu3eRxFcAbOwSXwwTWogTvQAE2AwRg8g1fw5mTOi/PufCxbC04+cwr+wPn8Ab6Fk70=</latexit>

!|Ck|
1

<latexit sha1_base64="Geh0PD0+2Oc4uHV2VV6fpNGBoRY=">AAAB+XicbVBNTwIxEJ3FL8SvVY9eGomJJ7JrSPRI5OIREwETWDfdUqCh227aLglZ+CdePGiMV/+JN/+NBfag4EsmeXlvJjPzooQzbTzv2ylsbG5t7xR3S3v7B4dH7vFJS8tUEdokkkv1GGFNORO0aZjh9DFRFMcRp+1oVJ/77TFVmknxYCYJDWI8EKzPCDZWCl23K2M6wKH/lE3r4Wg6C92yV/EWQOvEz0kZcjRC96vbkySNqTCEY607vpeYIMPKMMLprNRNNU0wGeEB7VgqcEx1kC0un6ELq/RQXypbwqCF+nsiw7HWkziynTE2Q73qzcX/vE5q+jdBxkSSGirIclE/5chINI8B9ZiixPCJJZgoZm9FZIgVJsaGVbIh+Ksvr5PWVcWvVqr31XLtNo+jCGdwDpfgwzXU4A4a0AQCY3iGV3hzMufFeXc+lq0FJ585hT9wPn8AlMGTog==</latexit>

yCk

<latexit sha1_base64="YaKZNZixF4p2pl6ow4/kYIsl99M=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9FjsxWMF+wFtCJvtpl2y2Q27GyGE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvTDnTxnW/nY3Nre2d3cpedf/g8Oi4dnLa0zJThHaJ5FINQqwpZ4J2DTOcDlJFcRJy2g/j9tzvP1GlmRSPJk+pn+CJYBEj2FipnwdFO4hnQa3uNtwF0DrxSlKHEp2g9jUaS5IlVBjCsdZDz02NX2BlGOF0Vh1lmqaYxHhCh5YKnFDtF4tzZ+jSKmMUSWVLGLRQf08UONE6T0LbmWAz1aveXPzPG2YmuvULJtLMUEGWi6KMIyPR/Hc0ZooSw3NLMFHM3orIFCtMjE2oakPwVl9eJ73rhtdsNB+a9dZdGUcFzuECrsCDG2jBPXSgCwRieIZXeHNS58V5dz6WrRtOOXMGf+B8/gBv44+k</latexit>

(c) BERT encoder with MLP decoder performing single
label prediction.

y1

<latexit sha1_base64="UzNc1M9eyAkfyQe/0JWrIoZYurw=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Fj04rGi/YA2lM120y7dbMLuRAihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ7czvPHFtRKweMUu4H9GREqFgFK30kA28QaXq1tw5yCrxClKFAs1B5as/jFkacYVMUmN6npugn1ONgkk+LfdTwxPKJnTEe5YqGnHj5/NTp+TcKkMSxtqWQjJXf0/kNDImiwLbGVEcm2VvJv7n9VIMr/1cqCRFrthiUZhKgjGZ/U2GQnOGMrOEMi3srYSNqaYMbTplG4K3/PIqaV/WvHqtfl+vNm6KOEpwCmdwAR5cQQPuoAktYDCCZ3iFN0c6L86787FoXXOKmRP4A+fzBw98jag=</latexit>

y2

<latexit sha1_base64="7vkiqZJf7dB9o3E/IPNRrHLyzr0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQY9FLx4r2g9oQ9lsJ+3SzSbsboRQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPJkvQj+hI8pAzaqz0kA1qg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcx/pQqw5nAWamfakwom9AR9iyVNELtTxenzsiFVYYkjJUtachC/T0xpZHWWRTYzoiasV715uJ/Xi814bU/5TJJDUq2XBSmgpiYzP8mQ66QGZFZQpni9lbCxlRRZmw6JRuCt/ryOmnXql69Wr+vVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AERAI2p</latexit>

!1
1

<latexit sha1_base64="b4Tv1+r/0NHH46qAntUgeYQ692o=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexKQI9BLx4jmAcma5id9CZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNoUkVV7oTEQOcSWhaZjl0Eg1ERBza0fhm5refQBum5L2dJBAKMpQsZpRYJz30lIAh6QePQb9c8av+HHiVBDmpoByNfvmrN1A0FSAt5cSYbuAnNsyItoxymJZ6qYGE0DEZQtdRSQSYMJtfPMVnThngWGlX0uK5+nsiI8KYiYhcpyB2ZJa9mfif101tfBVmTCapBUkXi+KUY6vw7H08YBqo5RNHCNXM3YrpiGhCrQup5EIIll9eJa2LalCr1u5qlfp1HkcRnaBTdI4CdInq6BY1UBNRJNEzekVvnvFevHfvY9Fa8PKZY/QH3ucP5MaQaQ==</latexit>
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<latexit sha1_base64="Qghr5aH4tQLMG7RVWt0FYfEVOvI=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hV0J6DHoxYOHCOaByRpmJ7PJkHksM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dUcKZsb7/7a2srq1vbBa2its7u3v7pYPDplGpJrRBFFe6HWFDOZO0YZnltJ1oikXEaSsaXU/91hPVhil5b8cJDQUeSBYzgq2THrpK0AHu3T4GvVLZr/gzoGUS5KQMOeq90le3r0gqqLSEY2M6gZ/YMMPaMsLppNhNDU0wGeEB7TgqsaAmzGYXT9CpU/ooVtqVtGim/p7IsDBmLCLXKbAdmkVvKv7ndVIbX4YZk0lqqSTzRXHKkVVo+j7qM02J5WNHMNHM3YrIEGtMrAup6EIIFl9eJs3zSlCtVO+q5dpVHkcBjuEEziCAC6jBDdShAQQkPMMrvHnGe/HevY9564qXzxzBH3ifPw33kIQ=</latexit>
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<latexit sha1_base64="HfesPodrL21gL0RJDepaNx9AQIo=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hV0J6DHoxYOHCOaByRpmJ7PJkHksM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dUcKZsb7/7a2srq1vbBa2its7u3v7pYPDplGpJrRBFFe6HWFDOZO0YZnltJ1oikXEaSsaXU/91hPVhil5b8cJDQUeSBYzgq2THrpK0AHu3T6yXqnsV/wZ0DIJclKGHPVe6avbVyQVVFrCsTGdwE9smGFtGeF0UuymhiaYjPCAdhyVWFATZrOLJ+jUKX0UK+1KWjRTf09kWBgzFpHrFNgOzaI3Ff/zOqmNL8OMySS1VJL5ojjlyCo0fR/1mabE8rEjmGjmbkVkiDUm1oVUdCEEiy8vk+Z5JahWqnfVcu0qj6MAx3ACZxDABdTgBurQAAISnuEV3jzjvXjv3se8dcXLZ47gD7zPH2LXkLw=</latexit>
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<latexit sha1_base64="g8eIqu0Y6MQMu6Od0Nf4iB+B/nA=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKexKQI9BLx4jmAcma5id9CZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNoUkVV7oTEQOcSWhaZjl0Eg1ERBza0fhm5refQBum5L2dJBAKMpQsZpRYJz30lIAh6QePrF+u+FV/DrxKgpxUUI5Gv/zVGyiaCpCWcmJMN/ATG2ZEW0Y5TEu91EBC6JgMoeuoJAJMmM0vnuIzpwxwrLQrafFc/T2REWHMRESuUxA7MsveTPzP66Y2vgozJpPUgqSLRXHKsVV49j4eMA3U8okjhGrmbsV0RDSh1oVUciEEyy+vktZFNahVa3e1Sv06j6OITtApOkcBukR1dIsaqIkokugZvaI3z3gv3rv3sWgtePnMMfoD7/MHObWQoQ==</latexit>
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<latexit sha1_base64="dYOavY0Fh1I50H48xmIYulYGoRA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Ae0oWy2k3bp7ibsboQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEAturOt+O6WNza3tnfJuZW//4PCoenzSMVGiGbZZJCLdC6hBwRW2LbcCe7FGKgOB3WB6l/vdJ9SGR+rRzmL0JR0rHnJGbS4lQ68yrNbcursAWSdeQWpQoDWsfg1GEUskKssENabvubH1U6otZwLnlUFiMKZsSsfYz6iiEo2fLm6dk4tMGZEw0lkpSxbq74mUSmNmMsg6JbUTs+rl4n9eP7HhjZ9yFScWFVsuChNBbETyx8mIa2RWzDJCmebZrYRNqKbMZvHkIXirL6+TzlXda9QbD41a87aIowxncA6X4ME1NOEeWtAGBhN4hld4c6Tz4rw7H8vWklPMnMIfOJ8/PnmNuA==</latexit>
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<latexit sha1_base64="2tl/tHVlyjFaxGD2bfJlB4EQc44=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Ae0oWy2k3bp7ibsboQS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEAturOt+O6WNza3tnfJuZW//4PCoenzSMVGiGbZZJCLdC6hBwRW2LbcCe7FGKgOB3WB6l/vdJ9SGR+rRzmL0JR0rHnJGbS4lQ14ZVmtu3V2ArBOvIDUo0BpWvwajiCUSlWWCGtP33Nj6KdWWM4HzyiAxGFM2pWPsZ1RRicZPF7fOyUWmjEgY6ayUJQv190RKpTEzGWSdktqJWfVy8T+vn9jwxk+5ihOLii0XhYkgNiL542TENTIrZhmhTPPsVsImVFNms3jyELzVl9dJ56ruNeqNh0ateVvEUYYzOIdL8OAamnAPLWgDgwk8wyu8OdJ5cd6dj2VrySlmTuEPnM8fk5GN8A==</latexit>
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<latexit sha1_base64="aXtTwPFDSq5bUIKC1hqTjwL6hxI=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF09SwX5IG8pmu2mX7iZhdyKU0l/hxYMiXv053vw3btoctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLkXEmyhQ8k6iOVWB5O1gfJP57SeujYijB5wk3Fd0GIlQMIpWerwjPRSKm1K/XHGr7hxklXg5qUCORr/81RvELFU8QiapMV3PTdCfUo2CST4r9VLDE8rGdMi7lkbUbvGn84Nn5MwqAxLG2laEZK7+nphSZcxEBbZTURyZZS8T//O6KYZX/lRESYo8YotFYSoJxiT7ngyE5gzlxBLKtLC3EjaimjK0GWUheMsvr5LWRdWrVWv3tUr9Oo+jCCdwCufgwSXU4RYa0AQGCp7hFd4c7bw4787HorXg5DPH8AfO5w/i/o/R</latexit>
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✓

<latexit sha1_base64="MnIdsZfAnoNWq/zvGE8kbTQsGhc=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Fj04rGC/YA2ls120y7dbMLuRCihP8OLB0W8+mu8+W/ctDlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJbe53nrg2IlYPOE24H9GREqFgFK3UCwd9HHOkj2l5UKm6NXcOskq8glShQHNQ+eoPY5ZGXCGT1Jie5yboZ1SjYJLPyv3U8ISyCR3xnqWKRtz42fzkGTm3ypCEsbalkMzV3xMZjYyZRoHtjCiOzbKXi/95vRTDaz8TKkmRK7ZYFKaSYEzy/8lQaM5QTi2hTAt7K2FjqilDm1Iegrf88ippX9a8eq1+X682boo4SnAKZ3ABHlxBA+6gCS1gEMMzvMKbg86L8+58LFrXnGLmBP7A+fwB6IaRAw==</latexit>
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<latexit sha1_base64="tkr+Xiovj6/phNTWb0DFkbXCgDY=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSK4KokUdFksgssK9gFtCJPppB06mYSZiVJiP8WNC0Xc+iXu/BsnbRbaemDgcM693DMnSDhT2nG+rbX1jc2t7dJOeXdv/+DQrhx1VJxKQtsk5rHsBVhRzgRta6Y57SWS4ijgtBtMmrnffaBSsVjc62lCvQiPBAsZwdpIvl0ZRFiPCebZzczPmv5k5ttVp+bMgVaJW5AqFGj59tdgGJM0okITjpXqu06ivQxLzQins/IgVTTBZIJHtG+owBFVXjaPPkNnRhmiMJbmCY3m6u+NDEdKTaPATOZB1bKXi/95/VSHV17GRJJqKsjiUJhypGOU94CGTFKi+dQQTCQzWREZY4mJNm2VTQnu8pdXSeei5tZr9bt6tXFd1FGCEziFc3DhEhpwCy1oA4FHeIZXeLOerBfr3fpYjK5Zxc4x/IH1+QOOz5Qz</latexit>

Ck

<latexit sha1_base64="JRWgLCnYI1ziTSrUAeurkIwwIB0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMdiLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMGnO/88S1EbF6xGnC/YiOlAgFo2ilh8ZgMihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uwxs/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbSvql6tWruvVeq3eRxFOINzuAQPrqEOd9CEFjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AEVII2s</latexit>
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<latexit sha1_base64="kASGQveAjwG0lFBpAZTuhjtba30=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9mVgh6LvXisYD+kXZZsmm1Dk+ySZIWy7a/w4kERr/4cb/4b03YP2vpg4PHeDDPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TRWiLxDxW3RBrypmkLcMMp91EUSxCTjvhuDH3O09UaRbLBzNJqC/wULKIEWys9JgG2bQRjKezoFxxq+4CaJ14OalAjmZQ/uoPYpIKKg3hWOue5ybGz7AyjHA6K/VTTRNMxnhIe5ZKLKj2s8XBM3RhlQGKYmVLGrRQf09kWGg9EaHtFNiM9Ko3F//zeqmJbvyMySQ1VJLloijlyMRo/j0aMEWJ4RNLMFHM3orICCtMjM2oZEPwVl9eJ+2rqler1u5rlfptHkcRzuAcLsGDa6jDHTShBQQEPMMrvDnKeXHenY9la8HJZ07hD5zPHzIukKw=</latexit>

!|Ck|
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<latexit sha1_base64="tD2JSuPEWa7fx/YuLDP+c4Bv3Sc=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwVRIp6LLYjQsXFewD2hgm00k7dB5hZlIoaf/EjQtF3Pon7vwbp20W2nrgwuGce7n3nihhVBvP+3YKG5tb2zvF3dLe/sHhkXt80tIyVZg0sWRSdSKkCaOCNA01jHQSRRCPGGlHo/rcb4+J0lSKRzNJSMDRQNCYYmSsFLpuT3IyQOH9Uzath6PpLHTLXsVbAK4TPydlkKMRul+9vsQpJ8JghrTu+l5iggwpQzEjs1Iv1SRBeIQGpGupQJzoIFtcPoMXVunDWCpbwsCF+nsiQ1zrCY9sJ0dmqFe9ufif101NfBNkVCSpIQIvF8Upg0bCeQywTxXBhk0sQVhReyvEQ6QQNjaskg3BX315nbSuKn61Un2olmu3eRxFcAbOwSXwwTWogTvQAE2AwRg8g1fw5mTOi/PufCxbC04+cwr+wPn8Ab6Fk70=</latexit>
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<latexit sha1_base64="Geh0PD0+2Oc4uHV2VV6fpNGBoRY=">AAAB+XicbVBNTwIxEJ3FL8SvVY9eGomJJ7JrSPRI5OIREwETWDfdUqCh227aLglZ+CdePGiMV/+JN/+NBfag4EsmeXlvJjPzooQzbTzv2ylsbG5t7xR3S3v7B4dH7vFJS8tUEdokkkv1GGFNORO0aZjh9DFRFMcRp+1oVJ/77TFVmknxYCYJDWI8EKzPCDZWCl23K2M6wKH/lE3r4Wg6C92yV/EWQOvEz0kZcjRC96vbkySNqTCEY607vpeYIMPKMMLprNRNNU0wGeEB7VgqcEx1kC0un6ELq/RQXypbwqCF+nsiw7HWkziynTE2Q73qzcX/vE5q+jdBxkSSGirIclE/5chINI8B9ZiixPCJJZgoZm9FZIgVJsaGVbIh+Ksvr5PWVcWvVqr31XLtNo+jCGdwDpfgwzXU4A4a0AQCY3iGV3hzMufFeXc+lq0FJ585hT9wPn8AlMGTog==</latexit>
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<latexit sha1_base64="YaKZNZixF4p2pl6ow4/kYIsl99M=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9FjsxWMF+wFtCJvtpl2y2Q27GyGE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvTDnTxnW/nY3Nre2d3cpedf/g8Oi4dnLa0zJThHaJ5FINQqwpZ4J2DTOcDlJFcRJy2g/j9tzvP1GlmRSPJk+pn+CJYBEj2FipnwdFO4hnQa3uNtwF0DrxSlKHEp2g9jUaS5IlVBjCsdZDz02NX2BlGOF0Vh1lmqaYxHhCh5YKnFDtF4tzZ+jSKmMUSWVLGLRQf08UONE6T0LbmWAz1aveXPzPG2YmuvULJtLMUEGWi6KMIyPR/Hc0ZooSw3NLMFHM3orIFCtMjE2oakPwVl9eJ73rhtdsNB+a9dZdGUcFzuECrsCDG2jBPXSgCwRieIZXeHNS58V5dz6WrRtOOXMGf+B8/gBv44+k</latexit>

(d) BERT encoder with sequential decoder (either GRU
or CRF)

Figure 5: Schema of the di↵erent models evaluated on SILICONE. In this figure fu
✓ , fd

✓ and the sequence
label decoder (gdec

✓ ) are respectively colored in green, blue and red for the hierarchical encoder (see
Figure 5a and Figure 5d). For BERT there is no hierarchy and embedding is performed through fu

✓
colored in grey (see Figure 5c, Figure 5d)

Avg SwDA MRDA DyDADA MT Oasis DyDAe MELDs MELDe IEMO SEM

BERT-4layers (+MLP) 69.45 77.8 90.7 79.0 88.4 66.8 90.3 49.3 50.4 43.0 58.8
BERT (+MLP) 72.79 79.2 90.7 82.6 88.2 66.9 91.9 59.3 61.4 45.0 62.7
BERT (+GRU) 69.84 78.2 90.4 80.8 88.7 63.7 90 50.4 48.9 45.0 62.3
BERT (+CRF) 72.8 79.0 90.8 88.3 67.2 81.9 91.5 59.4 61.0 44.2 61.5
HR (+MLP) 69.77 77,5 90,9 80,1 82,8 64,3 91.5 59,3 59.9 40.3 51.1
HR (+GRU) 67.54 78.2 90.9 79,9 84,4 63,5 91.5 50,7 50.4 35.2 50.7
HR (+CRF) 70.5 77.8 91,3 79,7 87,5 65,3 91,1 62,1 57,4 42.1 50.7

HT (✓u,dMLM ) (TINY) 73.3 79.3 92.0 80.1 90.0 68,3 92.5 62.6 59.9 42.0 66.6
HT (✓dMLM ) (TINY) 72.4 78.5 91.8 78.0 89.8 66.0 92.5 62.6 59.3 42.0 63.5
HT (✓uMLM ) (TINY) 72.4 78.6 91.8 79.0 89.8 65.0 91.8 61.8 58.1 39.2 68.9

HBERT (w) ✓BERTmilmil (TINY) 70.8 77.6 91.4 79.3 88.3 65.8 91.9 58.0 56.3 40.0 59.1

HT (✓u,dMLM ) (SMALL) 74.32 79.2 92.4 81.5 90.6 69.4 92.7 64.1 60.1 45.0 68.2
HT (✓dGAP ) (TINY) 71.58 78.6 91.8 78.1 89.3 64.1 91.6 60.5 55.7 42.2 63.9
HT (✓uGAP ) (TINY) 71.52 78.5 90.9 79.0 88.9 66.3 92.0 59.2 57.5 39.9 63.0

Table 9: Performances of all mentioned model with di↵erent decoders such as MLP, GRU, CRF SILICONE.
The datasets are grouped by label type (DA vs E/S) and order by decreasing size.



Figure 6: Illustration of improvement of accuracy
during pre-training stage on SEM for both a TINY

and SMALL model.

Figure 7: A comparison of di↵erent parameters ini-
tialisation on MELDs. Training is performed using a
di↵erent percentage of complete training set. Vali-
dation and test set are fixed over all experimenta-
tion. Each score is the averaged accuracy over 10
random runs.

D Negative Results on GAP

We briefly describe few ideas we tried to make
GAP works at both the utterance and dialog
level. We hypothesise that:

• giving the same weight to the utterance
level and the dialog level (see Equation 3)
was responsible of the observed plateau.
Di↵erent combinations lead to fairly poor
improvements.

• the limited model capacity was part of the
issue. Larger models does not give the
expected results.


