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1.Introduction
。User-machine	interaction	is	crucial for	

spoken	content	retrieval.
。Motivation:	build	an	interactive	system

with	a	reliable user	simulator.

2. Proposed Approaches

3. Experiments

• Action	distribution	between	Rule-based	user/Trainable	user/Human

Dataset:
• A	Mandarin	Chinese	broadcast	news	corpus
• 5047	Spoken	Content	Documents	for	198	hours

Results:
• Evaluation	metrics:	MAP	(mean	average	precision)	&	Return	(total	reward)

Training:
• Update	2	agents	iteratively.		Fix	one	for	C	steps,	update	another.

。Ideal	case:

。Previous	method:

。Proposed	method:

SCENARIO

User：
(input Query) US President.

System：
Please provide more information.

System：
Please view the list and select one 
item relevant to your need.

User：
Trump.

System：
Is it related to “peace issue” ?

User：
No.

User：
(Pick the document at rank 4th.”The 
Facts And Future Of Trump's 
Economy.,August 01, 2018, CNN”)

System：
Which topic is related?

User：
Economy.

System：
(Show the list) Here are what you are 
looking for.

Return DOUCMENT

Return TOPIC

Return KEYTERM

Return REQUEST

TRAINABLE
USER	
SIMULATOR

JOINTLY

LEARNED

KL-divergence

Rule-based v.s. Human Trainable v.s. Human Rule-based v.s. Trainable

5.9899 2.1503 6.1859

Approaches One-best Lattices

User simulator Dialogue manager Input feature MAP Return MAP Return

Rule-based DQN
Raw 0.5641 99.31 0.5847 112.24

Human +Raw 0.5655 107.02 0.5790 101.99

DQN DQN
Raw 0.5758 113.02 0.6041 162.85

Human +Raw 0.5820 130.83 0.6027 162.93

Double 
DQN

Double 
DQN

Raw 0.6063 190.39 0.6414 224.42

Human +Raw 0.6066 199.17 0.6375 222.66

Dueling
DQN

Dueling
DQN

Raw 0.5780 108.72 0.5864 157.92

Human +Raw 0.5757 127.49 0.5723 158.23

Double 
DQN

Dueling
DQN

Raw 0.5733 134.20 0.5678 143.83

Human +Raw 0.5573 111.84 0.5905 146.83

Dueling
DQN

Double
DQN

Raw 0.5899 164.00 0.6494 238.91

Human +Raw 0.6139 208.25 0.6420 225.72

RULE-BASED
USER	
SIMULATOR

Trainable User Simulator Interactive Spoken Content Retrieval System
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DQN
Actions:

(a) Return Doc
(b) Return Keyterm
(c) Return Request

(d) Return Topic
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DQN-doc
Actions:
(a) doc 1
(b) doc 2
(c) doc 3
(d) doc 4
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Other User 
Feedback

Retrieved 
Results

Input query

Decision Makers

                                                                                                   

DQN-request
Actions:
(a) request 1
(b) request 2
(c) request 3
(d) request 4

                                                                                                   

DQN-topic
Actions:
(a) topic 1
(b) topic 2
(c) topic 3
(d) topic 4

                                                                                                   

DQN-keyterm
Actions:
(a) keyterm 1
(b) keyterm 2
(c) keyterm 3
(d) keyterm 4

                                                                                                   

e.g. ‘Trump’ 3

e.g. ‘U.S. President’
1

e.g. Return Request
(Please provide  more 

information.)
2

input 
STATE

2 conditions end the session:

• Success → MAP reaches the threshold 

                  → Positive reward

• Fail → Interaction turns exceed a max number 

          → Negative reward

Relevent 
Document

Spoken 
Archive

Relevent 
Document

Spoken 
Archive

Trainable User Retrieval System

Provide
Smarter 

Hints
Ask Better 
Questions

Using DRL to optimize 2 

agents by maximizing 

rewards.

output
ACTION


