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Neural Conversational Model (NCM) [Vinyals et al., 2015]
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OL�W�!
$D�'(-' → OL�2R lift: 536.95
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I "#$%&; &((&") = P "#$%&, &((&") log P("#$%&, &((&"))
P "#$%& P(&((&"))
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• Encoder-Decoder with Attention Model (EncDec) [Luong et al., 2015]
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• Hierarchical Recurrent Encoder-Decoder (HRED) [Serban et al., 2016]
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# dials dial uttr

Train 2,509,836 21.95 22.09

Train (Filtered) 62,700 (2.50%) 6.37 36.92

Valid 63,308 25.55 21.89

Test 58,970 20.29 21.95
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dist = 1
 '&"- N-best .3"� dist



• BLEU

�'�+0�� N-gram ��4,

�'�+0�*7�)6

����+0�*7�)6
�������.�!#

• ����

����+0�&-
��	��"/

• %3+0�

+0�������+0�2 
��5$

1(�� (cont.)

19/30



2��* �
���&-� 
+$�����

EncDec 	��")�

HRED �")�	(�

��")�	�!.,����'

2��0��#%
")�

20/30

dist-1 dist-2
EncDec 0.38 0.50
HRED 0.35 0.46
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Reranked (%)
Reference (history 1) 1,566 (2.66)
Reference (history 5) 2,681 (4.55)
EncDec (history 1) 3,231 (5.60)
EncDec (history 5) 3,921 (6.79)
HRED (history 1) 5,401 (9.36)
HRED (history 5) 6,936 (12.02)
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Reranked (%)
Reference (history 1) 1,566 (2.66)
Reference (history 5) 2,681 (4.55)
EncDec (history 1) 3,231 (5.60)
EncDec (history 5) 3,921 (6.79)
HRED (history 1) 5,401 (9.36)
HRED (history 5) 6,936 (12.02)
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BLEU
EncDec (w/o reranking) 1.46
EncDec (history 1) 1.67
EncDec (history 5) 1.69
HRED (w/o reranking) 0.84
HRED (history 1) 0.98
HRED (history 5) 1.05
Filtered 1.14
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dist-1 dist-2
Reference 0.18 0.70
EncDec (w/o reranking) 0.14 0.33
EncDec (history 1) 0.15 0.35
EncDec (history 5) 0.15 0.36
HRED (w/o reranking) 0.06 0.09
HRED (history 1) 0.10 0.15
HRED (history 5) 0.13 0.20
Filtered 0.04 0.16
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response
Reference 21.90
EncDec (w/o reranking) 15.78
EncDec (history 1) 15.59
EncDec (history 5) 15.33
HRED (w/o reranking) 16.69
HRED (history 1) 17.38
HRED (history 5) 17.69
Filtered 17.98
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Utter Response
(before reranking)

Response 
(after reranking)

Event 
causality
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