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• Baseline: 6 layer Transformer, 512 hidden units
• Data sets: IWSLT'16, WMT'17
• Metrics: BLEU (and METEOR in the paper)
• 3 runs, reporting mean and standard deviation

Encoder/Decoder Combinations

• Architecture Definition Language
• Allows easy experimentation of Neural Machine 

Translation (NMT) architecture variations
• Detailed analysis of NMT architecture combinations
• Multiple source attention layers and residual feed-

forward layer are key
• Self-attention more important on the source side

Introduction

Layer chain

Layer Description
Positional embeddings.
Layer and batch normalization.
Layer repetition.
Residual connection.
Recurrent neural network.
Convolutional neural network.
Feed-forward and linear layer.
[Multi-head] dot source attention.
[Multi-head] dot self-attention.

Other layers.

e.g. Transformer [Vaswani et al. 2017]

Layer

Encoder

tenc = res nd(mh dot self att)!res nd(✏)

ULs = pos!repeat(n, tenc)!norm

ZL = pos!repeat(n, tdec)!norm

tdec = res nd(mh dot self att)!
res nd(mh dot src att)!res nd(✏)
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tenc = res nd( )!res nd(✏)

tdec = res nd( )!res nd(mh dot src att)!res nd(✏)

RNN to Transformer

CNN to Transformer

> sockeye-train -s train.de -t train.en
--custom-seq-encoder repeat(6,birnn)
--custom-seq-decoder pos->res(norm->mh_dot_self_att)->res(mh_dot_src_att)

https://github.com/awslabs/sockeye/tree/acl18

Usage in Sockeye, our NMT toolkit:

ULs = dropout!res d(birnn)!repeat(5, res d(rnn))
<latexit sha1_base64="X2tINJsIZxSHhKxhwBkxl6y3PNE="></latexit><latexit sha1_base64="X2tINJsIZxSHhKxhwBkxl6y3PNE="></latexit><latexit sha1_base64="X2tINJsIZxSHhKxhwBkxl6y3PNE="></latexit><latexit sha1_base64="X2tINJsIZxSHhKxhwBkxl6y3PNE="></latexit>

ZL = dropout!repeat(6, res d(rnn))!res d(dot src att)!res d(✏)
<latexit sha1_base64="rLTTiaPfcPqNr3RWlI3AEmx1lMo="></latexit><latexit sha1_base64="rLTTiaPfcPqNr3RWlI3AEmx1lMo="></latexit><latexit sha1_base64="rLTTiaPfcPqNr3RWlI3AEmx1lMo="></latexit><latexit sha1_base64="rLTTiaPfcPqNr3RWlI3AEmx1lMo="></latexit>

ULs = pos!res nd(birnn)!res nd(✏)
!repeat(5, res nd(rnn)!res nd(✏)!norm

<latexit sha1_base64="OWz0cEock9QULGoiJoT9PjDbT44="></latexit><latexit sha1_base64="OWz0cEock9QULGoiJoT9PjDbT44="></latexit><latexit sha1_base64="OWz0cEock9QULGoiJoT9PjDbT44="></latexit><latexit sha1_base64="OWz0cEock9QULGoiJoT9PjDbT44="></latexit>

ZL = pos!repeat(6, res nd(rnn)!
res nd(mh dot src att)!res nd(✏))!norm

<latexit sha1_base64="9p14BENmbbBbiRb5EOSw7/5bkUE="></latexit><latexit sha1_base64="9p14BENmbbBbiRb5EOSw7/5bkUE="></latexit><latexit sha1_base64="9p14BENmbbBbiRb5EOSw7/5bkUE="></latexit><latexit sha1_base64="9p14BENmbbBbiRb5EOSw7/5bkUE="></latexit>

ULs = pos!repeat(6, res d(cnn))
<latexit sha1_base64="yVPb+WpNek9lhqMKpGP60ZrAAW0="></latexit><latexit sha1_base64="yVPb+WpNek9lhqMKpGP60ZrAAW0="></latexit><latexit sha1_base64="yVPb+WpNek9lhqMKpGP60ZrAAW0="></latexit><latexit sha1_base64="yVPb+WpNek9lhqMKpGP60ZrAAW0="></latexit>

ZL = pos!repeat(6, res d(cnn)!res d(dot src att))
<latexit sha1_base64="weStUtKV3kBBJFQYMw4fPtPX1ec="></latexit><latexit sha1_base64="weStUtKV3kBBJFQYMw4fPtPX1ec="></latexit><latexit sha1_base64="weStUtKV3kBBJFQYMw4fPtPX1ec="></latexit><latexit sha1_base64="weStUtKV3kBBJFQYMw4fPtPX1ec="></latexit>

ULs = pos!repeat(6, res nd(cnn)!res nd(✏))!norm

<latexit sha1_base64="hPnFuTe47+fOobOlPHjQnik3OhY="></latexit><latexit sha1_base64="hPnFuTe47+fOobOlPHjQnik3OhY="></latexit><latexit sha1_base64="hPnFuTe47+fOobOlPHjQnik3OhY="></latexit><latexit sha1_base64="hPnFuTe47+fOobOlPHjQnik3OhY="></latexit>

ZL = pos!repeat(6, res nd(cnn)!
res nd(mh dot src att)!res nd(✏))!norm

<latexit sha1_base64="KRfvpE/w4T3CxwWbiOKiG/T5VG4="></latexit><latexit sha1_base64="KRfvpE/w4T3CxwWbiOKiG/T5VG4="></latexit><latexit sha1_base64="KRfvpE/w4T3CxwWbiOKiG/T5VG4="></latexit><latexit sha1_base64="KRfvpE/w4T3CxwWbiOKiG/T5VG4="></latexit>

pos

<latexit sha1_base64="S4+DoAucF2RajJENi1Z8Nrs/noQ="></latexit><latexit sha1_base64="S4+DoAucF2RajJENi1Z8Nrs/noQ="></latexit><latexit sha1_base64="S4+DoAucF2RajJENi1Z8Nrs/noQ="></latexit><latexit sha1_base64="S4+DoAucF2RajJENi1Z8Nrs/noQ="></latexit>

norm, bnorm
<latexit sha1_base64="h+QLK6Z/ZkowxeuwG75oD0UpazE="></latexit><latexit sha1_base64="h+QLK6Z/ZkowxeuwG75oD0UpazE="></latexit><latexit sha1_base64="h+QLK6Z/ZkowxeuwG75oD0UpazE="></latexit><latexit sha1_base64="h+QLK6Z/ZkowxeuwG75oD0UpazE="></latexit>

repeat(n, l)
<latexit sha1_base64="wk3o0cQwj0LdM9DEBQIuGAaHrM4="></latexit><latexit sha1_base64="wk3o0cQwj0LdM9DEBQIuGAaHrM4="></latexit><latexit sha1_base64="wk3o0cQwj0LdM9DEBQIuGAaHrM4="></latexit><latexit sha1_base64="wk3o0cQwj0LdM9DEBQIuGAaHrM4="></latexit>

res(l)
<latexit sha1_base64="BGCVJGR++RUyUvfXgyaOxj4DjgY="></latexit><latexit sha1_base64="BGCVJGR++RUyUvfXgyaOxj4DjgY="></latexit><latexit sha1_base64="BGCVJGR++RUyUvfXgyaOxj4DjgY="></latexit><latexit sha1_base64="BGCVJGR++RUyUvfXgyaOxj4DjgY="></latexit>

birnn, rnn
<latexit sha1_base64="kMG7RQopkgFJvZ6ggT/RN2kJ1Tg="></latexit><latexit sha1_base64="kMG7RQopkgFJvZ6ggT/RN2kJ1Tg="></latexit><latexit sha1_base64="kMG7RQopkgFJvZ6ggT/RN2kJ1Tg="></latexit><latexit sha1_base64="kMG7RQopkgFJvZ6ggT/RN2kJ1Tg="></latexit>

cnn
<latexit sha1_base64="/p4+kQ+zWA5y4/X2Q1DkSfblZxg="></latexit><latexit sha1_base64="/p4+kQ+zWA5y4/X2Q1DkSfblZxg="></latexit><latexit sha1_base64="/p4+kQ+zWA5y4/X2Q1DkSfblZxg="></latexit><latexit sha1_base64="/p4+kQ+zWA5y4/X2Q1DkSfblZxg="></latexit>

[mh] dot src att(h)
<latexit sha1_base64="sXsgvA8rsPnFklT/FMLOuPn4aPY="></latexit><latexit sha1_base64="sXsgvA8rsPnFklT/FMLOuPn4aPY="></latexit><latexit sha1_base64="sXsgvA8rsPnFklT/FMLOuPn4aPY="></latexit><latexit sha1_base64="sXsgvA8rsPnFklT/FMLOuPn4aPY="></latexit>

[mh] dot self att(h)
<latexit sha1_base64="161vm8+VT2cP6Ueh1Er5CLojNYM="></latexit><latexit sha1_base64="161vm8+VT2cP6Ueh1Er5CLojNYM="></latexit><latexit sha1_base64="161vm8+VT2cP6Ueh1Er5CLojNYM="></latexit><latexit sha1_base64="161vm8+VT2cP6Ueh1Er5CLojNYM="></latexit>

res d(l)
<latexit sha1_base64="gfdg/43+N+5OchQDR+WN3lXh27o="></latexit><latexit sha1_base64="gfdg/43+N+5OchQDR+WN3lXh27o="></latexit><latexit sha1_base64="gfdg/43+N+5OchQDR+WN3lXh27o="></latexit><latexit sha1_base64="gfdg/43+N+5OchQDR+WN3lXh27o="></latexit>

res nd(l)
<latexit sha1_base64="0MDhIvn5DsNGVyWr6YC68stKCNY="></latexit><latexit sha1_base64="0MDhIvn5DsNGVyWr6YC68stKCNY="></latexit><latexit sha1_base64="0MDhIvn5DsNGVyWr6YC68stKCNY="></latexit><latexit sha1_base64="0MDhIvn5DsNGVyWr6YC68stKCNY="></latexit>

res(norm!l!dropout)
<latexit sha1_base64="MExoC+bZwghWorbqWN1XMFnTw6Y="></latexit><latexit sha1_base64="MExoC+bZwghWorbqWN1XMFnTw6Y="></latexit><latexit sha1_base64="MExoC+bZwghWorbqWN1XMFnTw6Y="></latexit><latexit sha1_base64="MExoC+bZwghWorbqWN1XMFnTw6Y="></latexit>

act, dropout
<latexit sha1_base64="c4dsGCpJesmGzDJBLr7gzyIbgD8="></latexit><latexit sha1_base64="c4dsGCpJesmGzDJBLr7gzyIbgD8="></latexit><latexit sha1_base64="c4dsGCpJesmGzDJBLr7gzyIbgD8="></latexit><latexit sha1_base64="c4dsGCpJesmGzDJBLr7gzyIbgD8="></latexit>

parallel, highway
<latexit sha1_base64="RN3C2o1z+kLx+FxR5LVy0a78vLk="></latexit><latexit sha1_base64="RN3C2o1z+kLx+FxR5LVy0a78vLk="></latexit><latexit sha1_base64="RN3C2o1z+kLx+FxR5LVy0a78vLk="></latexit><latexit sha1_base64="RN3C2o1z+kLx+FxR5LVy0a78vLk="></latexit>

↵, linear,✏
<latexit sha1_base64="qZz8ZqZ9+Yem6Rj4jfqwCzEXAAk="></latexit><latexit sha1_base64="qZz8ZqZ9+Yem6Rj4jfqwCzEXAAk="></latexit><latexit sha1_base64="qZz8ZqZ9+Yem6Rj4jfqwCzEXAAk="></latexit><latexit sha1_base64="qZz8ZqZ9+Yem6Rj4jfqwCzEXAAk="></latexit>

hl
1, ...,h

l
T

<latexit sha1_base64="CIBvlfAczsEckZ8E81ANv9vF8oM=">AAACFHicbVDLSgMxFM3UV62vUZdugkUQLMOMCLosunFZoS9oxyGTSdvQTDIkGaEM/Qg3/oobF4q4deHOvzHTzkJbD4QczrmXe+8JE0aVdt1vq7Syura+Ud6sbG3v7O7Z+wdtJVKJSQsLJmQ3RIowyklLU81IN5EExSEjnXB8k/udByIVFbypJwnxYzTkdEAx0kYK7LN+KFikJrH5stH0ngVeDTqOU4NLRjOwq67jzgCXiVeQKijQCOyvfiRwGhOuMUNK9Tw30X6GpKaYkWmlnyqSIDxGQ9IzlKOYKD+bHTWFJ0aJ4EBI87iGM/V3R4Zila9nKmOkR2rRy8X/vF6qB1d+RnmSasLxfNAgZVALmCcEIyoJ1mxiCMKSml0hHiGJsDY5VkwI3uLJy6R97niu491dVOvXRRxlcASOwSnwwCWog1vQAC2AwSN4Bq/gzXqyXqx362NeWrKKnkPwB9bnDx0Jnjg=</latexit><latexit sha1_base64="CIBvlfAczsEckZ8E81ANv9vF8oM=">AAACFHicbVDLSgMxFM3UV62vUZdugkUQLMOMCLosunFZoS9oxyGTSdvQTDIkGaEM/Qg3/oobF4q4deHOvzHTzkJbD4QczrmXe+8JE0aVdt1vq7Syura+Ud6sbG3v7O7Z+wdtJVKJSQsLJmQ3RIowyklLU81IN5EExSEjnXB8k/udByIVFbypJwnxYzTkdEAx0kYK7LN+KFikJrH5stH0ngVeDTqOU4NLRjOwq67jzgCXiVeQKijQCOyvfiRwGhOuMUNK9Tw30X6GpKaYkWmlnyqSIDxGQ9IzlKOYKD+bHTWFJ0aJ4EBI87iGM/V3R4Zila9nKmOkR2rRy8X/vF6qB1d+RnmSasLxfNAgZVALmCcEIyoJ1mxiCMKSml0hHiGJsDY5VkwI3uLJy6R97niu491dVOvXRRxlcASOwSnwwCWog1vQAC2AwSN4Bq/gzXqyXqx362NeWrKKnkPwB9bnDx0Jnjg=</latexit><latexit sha1_base64="CIBvlfAczsEckZ8E81ANv9vF8oM=">AAACFHicbVDLSgMxFM3UV62vUZdugkUQLMOMCLosunFZoS9oxyGTSdvQTDIkGaEM/Qg3/oobF4q4deHOvzHTzkJbD4QczrmXe+8JE0aVdt1vq7Syura+Ud6sbG3v7O7Z+wdtJVKJSQsLJmQ3RIowyklLU81IN5EExSEjnXB8k/udByIVFbypJwnxYzTkdEAx0kYK7LN+KFikJrH5stH0ngVeDTqOU4NLRjOwq67jzgCXiVeQKijQCOyvfiRwGhOuMUNK9Tw30X6GpKaYkWmlnyqSIDxGQ9IzlKOYKD+bHTWFJ0aJ4EBI87iGM/V3R4Zila9nKmOkR2rRy8X/vF6qB1d+RnmSasLxfNAgZVALmCcEIyoJ1mxiCMKSml0hHiGJsDY5VkwI3uLJy6R97niu491dVOvXRRxlcASOwSnwwCWog1vQAC2AwSN4Bq/gzXqyXqx362NeWrKKnkPwB9bnDx0Jnjg=</latexit><latexit sha1_base64="CIBvlfAczsEckZ8E81ANv9vF8oM=">AAACFHicbVDLSgMxFM3UV62vUZdugkUQLMOMCLosunFZoS9oxyGTSdvQTDIkGaEM/Qg3/oobF4q4deHOvzHTzkJbD4QczrmXe+8JE0aVdt1vq7Syura+Ud6sbG3v7O7Z+wdtJVKJSQsLJmQ3RIowyklLU81IN5EExSEjnXB8k/udByIVFbypJwnxYzTkdEAx0kYK7LN+KFikJrH5stH0ngVeDTqOU4NLRjOwq67jzgCXiVeQKijQCOyvfiRwGhOuMUNK9Tw30X6GpKaYkWmlnyqSIDxGQ9IzlKOYKD+bHTWFJ0aJ4EBI87iGM/V3R4Zila9nKmOkR2rRy8X/vF6qB1d+RnmSasLxfNAgZVALmCcEIyoJ1mxiCMKSml0hHiGJsDY5VkwI3uLJy6R97niu491dVOvXRRxlcASOwSnwwCWog1vQAC2AwSN4Bq/gzXqyXqx362NeWrKKnkPwB9bnDx0Jnjg=</latexit>

hl+1
1 , ...,hl+1

T
<latexit sha1_base64="x2OH++L19KW4Azn1gGkISLjqDYY=">AAACHHicbVDLSsNAFJ3UV62vqEs3g0UQLCFRQZdFNy4r9AVtDJPJtB06yYSZiVBCPsSNv+LGhSJuXAj+jZM2C217YJjDOfdy7z1+zKhUtv1jlFZW19Y3ypuVre2d3T1z/6AteSIwaWHOuOj6SBJGI9JSVDHSjQVBoc9Ixx/f5n7nkQhJedRUk5i4IRpGdEAxUlryzIu+z1kgJ6H+0lH2kLIzJ/OcGrQsqwaXmk3PrNqWPQVcJE5BqqBAwzO/+gHHSUgihRmSsufYsXJTJBTFjGSVfiJJjPAYDUlP0wiFRLrp9LgMnmglgAMu9IsUnKp/O1IUynxFXRkiNZLzXi4u83qJGly7KY3iRJEIzwYNEgYVh3lSMKCCYMUmmiAsqN4V4hESCCudZ0WH4MyfvEja55ZjW879ZbV+U8RRBkfgGJwCB1yBOrgDDdACGDyBF/AG3o1n49X4MD5npSWj6DkE/2B8/wLWaqEw</latexit><latexit sha1_base64="x2OH++L19KW4Azn1gGkISLjqDYY=">AAACHHicbVDLSsNAFJ3UV62vqEs3g0UQLCFRQZdFNy4r9AVtDJPJtB06yYSZiVBCPsSNv+LGhSJuXAj+jZM2C217YJjDOfdy7z1+zKhUtv1jlFZW19Y3ypuVre2d3T1z/6AteSIwaWHOuOj6SBJGI9JSVDHSjQVBoc9Ixx/f5n7nkQhJedRUk5i4IRpGdEAxUlryzIu+z1kgJ6H+0lH2kLIzJ/OcGrQsqwaXmk3PrNqWPQVcJE5BqqBAwzO/+gHHSUgihRmSsufYsXJTJBTFjGSVfiJJjPAYDUlP0wiFRLrp9LgMnmglgAMu9IsUnKp/O1IUynxFXRkiNZLzXi4u83qJGly7KY3iRJEIzwYNEgYVh3lSMKCCYMUmmiAsqN4V4hESCCudZ0WH4MyfvEja55ZjW879ZbV+U8RRBkfgGJwCB1yBOrgDDdACGDyBF/AG3o1n49X4MD5npSWj6DkE/2B8/wLWaqEw</latexit><latexit sha1_base64="x2OH++L19KW4Azn1gGkISLjqDYY=">AAACHHicbVDLSsNAFJ3UV62vqEs3g0UQLCFRQZdFNy4r9AVtDJPJtB06yYSZiVBCPsSNv+LGhSJuXAj+jZM2C217YJjDOfdy7z1+zKhUtv1jlFZW19Y3ypuVre2d3T1z/6AteSIwaWHOuOj6SBJGI9JSVDHSjQVBoc9Ixx/f5n7nkQhJedRUk5i4IRpGdEAxUlryzIu+z1kgJ6H+0lH2kLIzJ/OcGrQsqwaXmk3PrNqWPQVcJE5BqqBAwzO/+gHHSUgihRmSsufYsXJTJBTFjGSVfiJJjPAYDUlP0wiFRLrp9LgMnmglgAMu9IsUnKp/O1IUynxFXRkiNZLzXi4u83qJGly7KY3iRJEIzwYNEgYVh3lSMKCCYMUmmiAsqN4V4hESCCudZ0WH4MyfvEja55ZjW879ZbV+U8RRBkfgGJwCB1yBOrgDDdACGDyBF/AG3o1n49X4MD5npSWj6DkE/2B8/wLWaqEw</latexit><latexit sha1_base64="x2OH++L19KW4Azn1gGkISLjqDYY=">AAACHHicbVDLSsNAFJ3UV62vqEs3g0UQLCFRQZdFNy4r9AVtDJPJtB06yYSZiVBCPsSNv+LGhSJuXAj+jZM2C217YJjDOfdy7z1+zKhUtv1jlFZW19Y3ypuVre2d3T1z/6AteSIwaWHOuOj6SBJGI9JSVDHSjQVBoc9Ixx/f5n7nkQhJedRUk5i4IRpGdEAxUlryzIu+z1kgJ6H+0lH2kLIzJ/OcGrQsqwaXmk3PrNqWPQVcJE5BqqBAwzO/+gHHSUgihRmSsufYsXJTJBTFjGSVfiJJjPAYDUlP0wiFRLrp9LgMnmglgAMu9IsUnKp/O1IUynxFXRkiNZLzXi4u83qJGly7KY3iRJEIzwYNEgYVh3lSMKCCYMUmmiAsqN4V4hESCCudZ0WH4MyfvEja55ZjW879ZbV+U8RRBkfgGJwCB1yBOrgDDdACGDyBF/AG3o1n49X4MD5npSWj6DkE/2B8/wLWaqEw</latexit>

IWSLT WMT’17 WMT’17

Encoder Decoder EN!DE EN!DE LV!EN

self-att self-att 25.4± 0.2 27.6± 0.0 18.3± 0.0
self-att RNN 25.1± 0.1 27.4± 0.1 18.4± 0.2
self-att CNN 25.4± 0.4 27.6± 0.2 18.0± 0.3
RNN self-att 25.8± 0.1 27.2± 0.1 17.8± 0.1
CNN self-att 25.7± 0.1 26.6± 0.3 16.8± 0.4
RNN RNN 25.1± 0.1 26.7± 0.1 17.8± 0.1
CNN CNN 25.3± 0.3 26.9± 0.1 16.4± 0.2
self-att combined 25.1± 0.2 27.6± 0.2 18.3± 0.1
self-att none 23.7± 0.2 25.3± 0.2 15.9± 0.1

<latexit sha1_base64="kkpBbZWjYPGZ+oksoCCIR1mXmoA="></latexit><latexit sha1_base64="kkpBbZWjYPGZ+oksoCCIR1mXmoA="></latexit><latexit sha1_base64="kkpBbZWjYPGZ+oksoCCIR1mXmoA="></latexit><latexit sha1_base64="kkpBbZWjYPGZ+oksoCCIR1mXmoA="></latexit>

IWSLT WMT’17 WMT’17

Model EN!DE EN!DE LV!EN

Transformer 25.4± 0.1 27.6± 0.0 18.5± 0.0
RNMT 23.2± 0.2 25.5± 0.2 -

- input feeding 23.1± 0.2 24.6± 0.1 -

RNN 22.8± 0.2 23.8± 0.1 15.2± 0.1
+ mh 23.7± 0.4 24.4± 0.1 16.0± 0.1
+ pos 23.9± 0.2 24.1± 0.1 15.6± 0.1
+ norm 23.7± 0.1 24.0± 0.2 15.2± 0.1
+ multi-att-1h 24.5± 0.0 25.2± 0.1 16.6± 0.2
/ multi-att 24.4± 0.3 25.5± 0.0 17.0± 0.2
+ ↵ 25.1± 0.1 26.7± 0.1 17.8± 0.1

<latexit sha1_base64="8zjJURJj3IAewT9RGjVh+u38lWg="></latexit><latexit sha1_base64="8zjJURJj3IAewT9RGjVh+u38lWg="></latexit><latexit sha1_base64="8zjJURJj3IAewT9RGjVh+u38lWg="></latexit><latexit sha1_base64="8zjJURJj3IAewT9RGjVh+u38lWg="></latexit>

IWSLT WMT’17 WMT’17

Model EN!DE EN!DE LV!EN

Transformer 25.4± 0.1 27.6± 0.0 18.5± 0.0
CNN GLU 24.3± 0.4 25.0± 0.3 16.0± 0.5

+ norm 24.1± 0.1 - 16.1± 0.2
+ mh 24.2± 0.2 25.4± 0.1 16.1± 0.1
+ ↵ 25.3± 0.1 26.8± 0.1 16.4± 0.2

CNN ReLU 23.6± 0.3 23.9± 0.1 15.4± 0.1
+ norm 24.3± 0.1 24.3± 0.2 16.0± 0.2
+ mh 24.2± 0.2 24.9± 0.1 16.1± 0.1
+ ↵ 25.3± 0.3 26.9± 0.1 16.4± 0.2

<latexit sha1_base64="OMrxFs+cezFC3gi/DDH0ihLUqa0="></latexit><latexit sha1_base64="OMrxFs+cezFC3gi/DDH0ihLUqa0="></latexit><latexit sha1_base64="OMrxFs+cezFC3gi/DDH0ihLUqa0="></latexit><latexit sha1_base64="OMrxFs+cezFC3gi/DDH0ihLUqa0="></latexit>

res(l!dropout)
<latexit sha1_base64="ULXAuoe9zBYJKC94dq+fHmp7JlY="></latexit><latexit sha1_base64="ULXAuoe9zBYJKC94dq+fHmp7JlY="></latexit><latexit sha1_base64="ULXAuoe9zBYJKC94dq+fHmp7JlY="></latexit><latexit sha1_base64="ULXAuoe9zBYJKC94dq+fHmp7JlY="></latexit>


