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Symbol vs. Conversational Grounding
Symbol Grounding

• Link between language and entities in the
participant’s world.

• Entities can be physical objects, images,
concepts etc.

      

            

      

            

      

             

Shared environment

Hey, can you grab the blue mug on the counter?

Initiate request

Legend

Conversational grounding

Symbol grounding

Intermediary steps
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Ask for clarification since there are

two blue mugs

Identify the blue mugs.
System’s 

world

Show understanding through
acknowledgement.

Identify the mug requested by user.
System’s 

world

The striped one or the plain round one?
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Okay.

Provide clarification on the mug
selected initially

Identify the striped and
plain round blue mugs.

The round one.

User’s 
world

Conversational Grounding

• The collaborative process of building mu-
tual understanding or common ground [1].

• Contribution to conversation made through
presentation and acceptance phases.

• Acceptance produces evidence of ground-
ing (e.g. acknowledgement, clarification,
etc.).

Modelling Conversational Grounding

Grounding Acts-Based

   1. A: I am near the train
            station. Where are you?

  2. B: Okay.
           
            Now, head east  until you
    see the bakery near the mall.

Initiate

Acknowledge

   3. A: Okay. 
             
             Is it the bakery next to
             the supermarket?

    4. B: No, not that one. The one
         across the road.

Acknowledge

Repair

   5. A: Next to the mall?

    6. B: Yes, that’s it!

Request-Acknowledge

Acknowledge

RequestRepair

• Dialogue acts that indi-
cate grounding [2].

• A priori deciding if and
which grounding act
(GA) should be used.

Mental State-Based

A is near the train station
B is near the bakery east of

the train station

Common Ground

A’s Belief
B is near bakery east of

the station.
A: near train station. 2

restaurants nearby 

B’s Belief
A: near train

station.
B: near bakery east of

station, next to the mall

A is at the wrong bakery
B is near the bakery across

the road from A

Common Ground

A’s Belief
A: Bakery is near

supermarket
B:  At another bakery

across the road. 

B’s Belief
A: at the wrong bakery
B: near bakery east of

station, next to the mall

A & B at the bakery next
to the mall

Common Ground

A’s Belief
  A: near 2  bakery east
of the station, next to

the mall where B is

nd

B’s Belief
B: near bakery east of

station, next to the mall
A: at the same bakery

• Intersection of partici-
pant mental states as
common ground.

• Estimated mental state
decides whether to per-
form grounding.

Outcome-Based

Task success
=

B reached A’s location

B A

B

A

• Collaborative tasks to
study grounding at con-
versation level [3].

• Reach an agreement to
complete the task.

Evaluating Conversational Grounding

• Presence of GAs as an
a posteriori signal (e.g.
[4]).

• GA usage by LLMs; De-
tection of GAs by LLMs.

• Methods: Zero/Few-
shot prompting, finetun-
ing, perplexity.

• Metrics: Precision, re-
call, F1, accuracy, inter-
annotator agreement.

• How close predicted be-
lief state is to optimal
common ground [5].

• Methods: Belief mod-
elling and evidence-based
approaches.

• Metrics: Joint goal ac-
curacy, F1, cosine similar-
ity, Sorenson-Dice coeffi-
cient.

• Task success as proxy
for achieving common
ground.

• Navigation - same loca-
tion; alignment - same
entity; negotiation - op-
timal score.

• Human evaluation di-
mensions like satisfaction,
cooperation, fluency etc.

Limitations of Current Methods

• Works define new GAs or
use subsets.

• Important GAs under-
represented in datasets.

• Limited performance in
detecting GAs.

• Low agreement with hu-
mans on the usage of
GAs.

• Relies on common ground
of a single conversation
path for evaluation.

• System’s ability to re-
cover from mistakes not
considered.

• Error propagation due
to limited performance of
event and belief extrac-
tion.

• Task success alone can
be an ambiguous signal
for grounding.

• Does not consider how
grounding evolved
throughout the conversa-
tion.

• Efficiency of task com-
pletion not considered.

Research Avenues
Grounding capabilities of LLMs

• Incorporate strategies for grounding during
training.

• Improve grounding in black-box LLMs.

• Grounding behaviour for efficient task com-
pletion.

Evaluation of grounding

• Cues of grounding and their interaction.

• Evolution of the common ground over time.

• Costs and utility of performing grounding.

Correlation of grounding with other dimensions

• Impact on task success rate and user satis-
faction.

• Impact on other dimensions like trust, skills
etc.
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