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 Goal-oriented Dialogue Systems

 Help the user to accomplish domain tasks

 Domain specific, hard to collect data

 Current Systems

 Modular, highly handcrafted, restricted ability

 Can we train a dialogue system on a small dataset 
w/ a minimal amount of handcrafting?

 How can we collect data to train this model?
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 Online parallel version of WOZ on MTurk

 Randomly hire a worker to be user/wizard.

 Task: Enter an appropriate response for ONE TURN.

 Repeat the process until all dialogues are finished.

 Advantage:

 Avoid latency, parallelisable, cheap
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Hi, I want a cheap Korean restaurant.

What area are you looking for ?

Somewhere in the north.

Little Seoul is nice one in the north.

Its phone number is 01223456789.

What is the phone number?

Thank you very much, good bye.

Thank you for using the system.

What user wants?

Food Korean

Price Cheap

Area North



Data Statistics
20

 Ontology:



Data Statistics
20

 Ontology:

 Cambridge restaurant domain, 99 venues.



Data Statistics
20

 Ontology:

 Cambridge restaurant domain, 99 venues.

 3 informable slots: area, price range, food type

 3 requestable slots: address, phone, postcode



Data Statistics
20

 Ontology:

 Cambridge restaurant domain, 99 venues.

 3 informable slots: area, price range, food type

 3 requestable slots: address, phone, postcode

 Dataset



Data Statistics
20

 Ontology:

 Cambridge restaurant domain, 99 venues.

 3 informable slots: area, price range, food type

 3 requestable slots: address, phone, postcode

 Dataset

 676 dialogues, ~2750 turns



Data Statistics
20

 Ontology:

 Cambridge restaurant domain, 99 venues.

 3 informable slots: area, price range, food type

 3 requestable slots: address, phone, postcode

 Dataset

 676 dialogues, ~2750 turns

 3000 HITS, takes 3 days, costs ~400 USD



Data Statistics
20

 Ontology:

 Cambridge restaurant domain, 99 venues.

 3 informable slots: area, price range, food type

 3 requestable slots: address, phone, postcode

 Dataset

 676 dialogues, ~2750 turns

 3000 HITS, takes 3 days, costs ~400 USD

 Data cleaning takes 2-3 days for one person
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 Experimental details

 Train/valid/test: 3/1/1

 SGD, l2 regularisation, early stopping, gradient clip=1

 Hidden size = 50, Vocab size: ~500 

 Two stage training:

 Training trackers with label cross entropy

 Training other parts with response cross entropy

 Decoding

 Beam search w/ beam width 10

 Decode with average word likelihood
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Conclusion

 An end-to-end trainable task-oriented dialogue 
system architecture is proposed.

 A complementary WOZ data collection is also 
proposed (no latency, parallel, cheap).

 Results show that it can learn from human-human 
conversations and help users to complete tasks.
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Model Match (%) Success (%) BLEU

Seq2Seq [Sutskever et al, 2014] - - 0.1718

HRED [Serban et al, 2015] - - 0.1861

Our model w/o req. trackers 89.70 30.60 0.1799

Our full model 86.34 75.16 0.2313

Our full model + attention 90.88 80.02 0.2388
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[Henderson et al, 2014]


