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Figure 6: The ANMI evaluation of pre-pretrained models with domain, intent, slot, and action labels using GMM.

(Best view in color)

Figure 7: The tSNE visualization of dialogue representations from the ToD-BERT-jnt. (Best view in color.)
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Figure 8: The tSNE visualization of dialogue representations from the ConveRT. (Best view in color)
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Figure 9: The tSNE visualization of dialogue representations from the DistilBERT. (Best view in color.)
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Figure 10: The tSNE visualization of dialogue representations from the ToD-GPT. (Best view in color.)
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Figure 11: The tSNE visualization of dialogue representations from the ELECTRA-Dis. (Best view in color.)
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Figure 12: The tSNE visualization of dialogue representations from the ELECTRA-Dis. (Best view in color.)
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Figure 13: The tSNE visualization of dialogue representations from the ROBERTa. (Best view in color.)
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Figure 14: The tSNE visualization of dialogue representations from the DialoGPT. (Best view in color.)
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Figure 15: The tSNE visualization of dialogue representations from the AIBERT. (Best view in color.)

TOD-BERT-jnt

Cluster 1

i have many options available for you ! is there a certain area or cuisine that interests you ?

there are 21 restaurant -s available in the centre of town . how about a specific type of cuisine ?

do you have any specific type of food you would like 7

( Request)

there 33 place -s that At your criteria . do you have a particular cuisine type in mind so that i can narrow the results down ?

is there a particular cuisine you are looking for ?

Cluster 2
(Taxi/Train)

what time do you want (o leave and what time do you want to arrive by ?

4o you have a time 7

when would you like to leave and arrive ?

what time would you like to leave the junction ?

wonderful , i can help you . what time on sunday would you like to depart 7

Cluster 3

T can recommend the allenbell it s in the cast, is cheap yet has a 4 star rating and free wifi and parking . can i help you book 7

the university arms is an expensive . 4 star hotel with free wifi . comparatively . the alexander bed and breakfast is a cheap -ly priced guesthouse . also 4 stars .

Thave found the guesthouse you were wanting . would you like me to book this for you ?

how about the express by holiday inn cambridge , it s in the east .

the expensive 1 is actually not much more than the other 2 . i would highly recommend it . that would be at the express by holiday inn cambridge . it s in the east .

Cluster 4
(Hotel Inform)

the address is hills road city centre

their address is unit g6 , cambridge leisure park , clifton road . the postcode is cb17dy .

the address is corn exchange street . is there anything else i can help you with 7

yes . the phone number is 01223277977 . the address is hotel felix whi lane road , and the post code is cb30Ix . want to book ?

the bridge guest house is at 151 hills road and their number is 01223247942 .

Cluster 5

you are welcome . is there anything else i can help you with today ?

great . is there anything clse that you need help with ?

i there anything else thal you would Iike 7

10 problem  can | help you with anything elsc 2

is there something clse i can help you with then ?

Table 6: Clustering results of the TOD-BERT-jnt model. The samples are randomly picked from each randomly
selected five clusters (using K=32).
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GPT2
there are 9 indian restaurant -s in centre what price range do you want ?
do you have any specific type of food you would like ?
Cluster 1 | 105 minutes is the total travel time . can i help you with anything else ?
there are lots to choose from under that criteria . what day would you like to travel on ?
i have the cote in the centre . it is in the expensive range . would you like to make a booking ?
your reference number is x5ny66zv .
i booked tr3932 , reference number is fiw5abo2 .
Cluster 2 | nusha is in the south , and the phone number is 01223902158 .
they are located at 12 lensfield road city centre , postcode cb2leg , and phone number 01842753771 .
it would cost 16.50 pounds .
i hope i have been of help
the entrance fee is free . anything else i can do for you today ?
Cluster 3 | sure , lookout for a blue volvo the contact number is 07941424083 . can i help with anything else ?
1 moment while i try to make the reservation of table for 8 , friday at 16:30 .
i have 3 options for you 2 in the north in the moderate price range and 1 that s expensive in the east .
when would you like to leave and arrive ?
booking was unsuccessful . can you try another time slot ?
Cluster 4 | on what day will you be traveling ?
tr3823 will arrive at 16:55 , would that work for you ?
okay , what day did you have in mind ?
saffron brasserie is an expensive restaurant that serves italian food
there are 21 restaurant -s available in the centre of town . how about a specific type of cuisine ?
Cluster 5 | i have 5 different restaurant -s to choose from . there are 4 in the centre of town , and 1 in the west . do you have a preference ?
i have about 5 different entertainment venue -s if that is what you are looking for . do you have a preference on the area its located in ?
there are no colleges close to the area you are requesting , would you like to chose another destination ?

Table 7: Clustering results of the GPT2 model. The samples are randomly picked from each randomly selected
five clusters (using K=32).

DialoGPT

it is located in jesus lane

your booking was successful , the reference number is waeyaqOm . may i assist you with anything else today ?
Cluster 1 | your booking is successful ! your reference number is iigraOmi . do you need anything else ?

1 moment while i try to make the reservation of table for 8 , friday at 16:30 .

this booking is successful for 1 night . your reference number is 85bgkwo4 . is there anything else i can assist you with ?
sure , how many days and how many people ?

i recommend castle galleries and it s free to getin !

Cluster 2 | i have plenty of trains departing from leicester , what destination did you have in mind ?

i have 5 colleges in the centre area . what specific college are you looking for ?

oh yes quite a few . which part of town will you be dining in ?

i have many options available for you ! is there a certain area or cuisine that interests you ?

there are lots to choose from under that criteria . what day would you like to travel on ?

Cluster 3 | actually all 5 have free wifi . what star rating would you like ?

i have found the guesthouse you were wanting . would you like me to book this for you ?

yes , the hamilton lodge has internet .

its entrance fee is free .

sure , lookout for a blue volvo the contact number is 07941424083 . can i help with anything else ?

Cluster 4 | how many people is the reservation for ?

how about train tr3934 ? it leaves at 12:34 and arrives at 13:24 . travel time is 50 minutes .

sure , the phone number is 01223902112 and they are in postcode cb58sx . can i help you with anything else today ?
yes i can . what restaurant are you looking for ?

what time would you like to leave the junction ?

Cluster 5 | no problem . can i help you with anything else ?

you are welcome . is there anything else i can help you with today ?

is there anything else i can help you with ?

Table 8: Clustering results of the DialoGPT model. The samples are randomly picked from each randomly selected
five clusters (using K=32).
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