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A User Goal

In the task-oriented dialog setting, the entire con-
versation is around a user goal G = (C,R) implic-
itly, where C denotes the constraint and R is the
requests (Schatzmann et al., 2007). The user goals
appeared in the original corpus are all extracted
into one database. Note that each user goal in Mul-
tiWOZ (Budzianowski et al., 2018) may consist
of a “real” user goal that describes what the user
wants in the end, along with a different “failed”
user goal that indicates what the user wants at first.
Every time a dialog is launched, the user goal is
initialized by the user simulator at the beginning
of a dialog session, by randomly sampling the con-
straint slots and requests slots from the user goal
database. Each slot is sampled according to its
frequency in the dataset, and a “failed” user goal
would be also initialized with a certain probability
to simulate the changes in a user goal.

B Case Study

Table 1 shows two dialog sessions with the same
user goal in PPO and GDPL, respectively. The
user goal consists of attraction, hotel and taxi do-
mains. The system is required to answer all the
information in Reqt based on the constraints in
Info and book a right entity that meets the needs
in Book. When the user asks for some informa-
tion about the museum, GDPL manages to pro-
vide all the requested information, while PPO only
answers part of the information, which causes the
user to inquire about entrance fee again (red line).
Additionally, GDPL answers the area of the hotel
(blue line) and the dialog proceeds successfully,
however, PPO fails.

C Reward Visualization

Fig. 1 shows the reward visualization of the ses-
sion discussed in the reward evaluation subsection
with its original dialog acts.



Attraction Hotel Taxi
Info Reqt Info Reqt Book Info Reqt

type=museum entrance fee price range=expensive address people=8 arrive by=19:45 car type
area=centre address stars=4 area day=saturday phone

postcode type=hotel stay=5
parking=yes

PPO GDPL
U: Hi, I would like to visit a museum in the centre area. U: Hi, I would like to visit a museum in the centre area.
S: I found 1 attraction matching your requirements. S: The regency gallery matches your requirements.
U: May I have its address, postcode, and entrance fee? U: May I have its address, postcode, and entrance fee?
S: The address of the regency gallery is the grafton S: Its address is the grafton centre, east road,

centre, east road, and postcode is cb11ps. postcode is cb11ps, and admission is free.
U: What about the entrance fee? U: I also need to book an expensive 4-star hotel

that has parking.
S: Admission is free. S: There are 2 hotels matching your requirements.
U: I also need to book an expensive 4-star hotel U: Could you tell me the address and area of one?

that has parking.
S: There are 2 hotels matching your requirements. S: The address of huntingdon marriott hotel is kingfisher

Its name is huntingdon marriott hotel. way, hinchinbrook business park, huntingdon.
U: Could you tell me the address and area of one? U: What is the area of the hotel?
S: The address of huntingdon marriott hotel is kingfisher S: It’s located on the centre of city.

way, hinchinbrook business park, huntingdon.
U: What is the area of the hotel? U: Please book it for 8 people and 5 nights on saturday.
S: The name is huntingdon marriott hotel. S: Your reference number is 5NAWGJDC.
U: What is the area of the hotel? U: Could you also book me a taxi that arrives by 19:45?
S: The name is huntingdon marriott hotel. S: Booking is successful. It will be a yellow honda

and the phone number is 3736171789.
U: What is the area of the hotel? U: Thank you. That will be all.
S: The name is huntingdon marriott hotel. S: You are welcome. Goodbye.

...
U: What is the area of the hotel?
S: The name is huntingdon marriott hotel.
Failure: Agent does not tell the area of the hotel properly. Success

Table 1: A sample dialog session comparison between PPO and GDPL.

Reward

U: {'restaurant-inform-food': 'italian', 'restaurant-inform-price': 'cheap', 'restaurant-inform-area': 'centre'}
S: {'restaurant-inform-choice': '3'}
U: {'restaurant-request-addr': '?'}
S: {'restaurant-inform-name': 'pizza hut city centre', 'restaurant-inform-addr': 'Regent Street City Centre'}
U: {'restaurant-inform-time': '11:45', 'restaurant-inform-day': 'wednesday', 'restaurant-inform-people': '2'}
S: {'booking-book-ref': '7GAWK763'}
U: {'train-inform-day': 'thursday'}
S: {'train-request-depart': '?', 'train-request-dest': '?'}
U: {'train-inform-dest': 'cambridge', 'train-inform-depart': 'bishops stortford'}
S: {'train-request-leave': '?'}
U: {'train-inform-leave': '21:00'}
S: {'train-inform-leave': '21:29', 'train-offerbook-none': 'none'}
U: {'train-request-id': '?'}
S: {'general-reqmore-none': 'none', 'train-inform-id': 'TR6336'}
U: {'general-bye-none': 'none'}
S: {'general-welcome-none': 'none'}
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Figure 1: Reward visualization with dialog acts.


