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Executable parsing

Predicting executable programs

Do I have anything going on tonight?🧑

🤖(Yield (> (size 
   (QueryEventResponse.results
      (… (EventOnDateWithTimeRange
         (EventOnDate (Today)
            (^(Event) EmptyStructConstraint))
            (Night)))) 0L))



Executable parsing

Predicting executable programs
Language as an API for interaction

Winograd, 1972



Executable parsing

Predicting executable programs
Language as an API for interaction
Domains
 Querying: Zelle and Mooney (1996), Berant et al. (2013), Yu et al. (2018)
 Digital assistants: Semantic Machines (2020), Damonte et al. (2019)
 Robotics: Kate et al. (2005),Tellex et al. (2011), Artzi et al. (2013), Tellex et al. (2020)



Why semantic parsing?

Form vs. meaning
 Focus on semantics
 Restricted output space Interpreting Predictive Probabilities: Model Confidence 

or Human Label Variation?
Baan et al., 2024

Uncertainty in natural language generation: From theory 
to applications
Baan et al., 2023 
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Why semantic parsing?

Form vs. meaning
 Focus on semantics
 Restricted output space
Measurability
 When executable, accuracy is well-defined
Safety concerns
 Agents doing things in the real world

Interpreting Predictive Probabilities: Model Confidence 
or Human Label Variation?

Baan et al., 2024

Uncertainty in natural language generation: From theory 
to applications
Baan et al., 2023 
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Execution and safety

A	=	drop_item()
G	=	drop_item
	I	=	let’s drop it
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P (G|I)

A	=	drop_item()
G	=	drop_item
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	I	=	let’s drop it
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G	=	do_nothing<latexit sha1_base64="EZydL0AVG8UPbd/rWrX8DDwSfKE=">AAACA3icbVBNS8NAEN3Ur1q/qh69LBbBU0mkqMeiF48VTFtoQ9lsN+3SzW7YnQgl9OjZq/4Gb+LVH+JP8F+4aXPQ1gcDj/dmmJkXJoIbcN0vp7S2vrG5Vd6u7Ozu7R9UD4/aRqWaMp8qoXQ3JIYJLpkPHATrJpqROBSsE05uc7/zyLThSj7ANGFBTEaSR5wSsJLfF1LBoFpz6+4ceJV4BamhAq1B9bs/VDSNmQQqiDE9z00gyIgGTgWbVfqpYQmhEzJiPUsliZkJsvmxM3xmlSGOlLYlAc/V3xMZiY2ZxqHtjAmMzbKXi/96uQJKCbN0AETXQcZlkgKTdLE/SgUGhfNA8JBrRkFMLSFUc/sCpmOiCQUbW8Vm4y0nsUraF3Xvst64b9SaN0VKZXSCTtE58tAVaqI71EI+ooijZ/SCXp0n5815dz4WrSWnmDlGf+B8/gCe5Jiq</latexit>¬

0.0 1.0

A	=	drop_item()
G	=	drop_item
	I	=	let’s drop it

A	=	do_nothing()<latexit sha1_base64="EZydL0AVG8UPbd/rWrX8DDwSfKE=">AAACA3icbVBNS8NAEN3Ur1q/qh69LBbBU0mkqMeiF48VTFtoQ9lsN+3SzW7YnQgl9OjZq/4Gb+LVH+JP8F+4aXPQ1gcDj/dmmJkXJoIbcN0vp7S2vrG5Vd6u7Ozu7R9UD4/aRqWaMp8qoXQ3JIYJLpkPHATrJpqROBSsE05uc7/zyLThSj7ANGFBTEaSR5wSsJLfF1LBoFpz6+4ceJV4BamhAq1B9bs/VDSNmQQqiDE9z00gyIgGTgWbVfqpYQmhEzJiPUsliZkJsvmxM3xmlSGOlLYlAc/V3xMZiY2ZxqHtjAmMzbKXi/96uQJKCbN0AETXQcZlkgKTdLE/SgUGhfNA8JBrRkFMLSFUc/sCpmOiCQUbW8Vm4y0nsUraF3Xvst64b9SaN0VKZXSCTtE58tAVaqI71EI+ooijZ/SCXp0n5815dz4WrSWnmDlGf+B8/gCe5Jiq</latexit>¬
G	=	do_nothing<latexit sha1_base64="EZydL0AVG8UPbd/rWrX8DDwSfKE=">AAACA3icbVBNS8NAEN3Ur1q/qh69LBbBU0mkqMeiF48VTFtoQ9lsN+3SzW7YnQgl9OjZq/4Gb+LVH+JP8F+4aXPQ1gcDj/dmmJkXJoIbcN0vp7S2vrG5Vd6u7Ozu7R9UD4/aRqWaMp8qoXQ3JIYJLpkPHATrJpqROBSsE05uc7/zyLThSj7ANGFBTEaSR5wSsJLfF1LBoFpz6+4ceJV4BamhAq1B9bs/VDSNmQQqiDE9z00gyIgGTgWbVfqpYQmhEzJiPUsliZkJsvmxM3xmlSGOlLYlAc/V3xMZiY2ZxqHtjAmMzbKXi/96uQJKCbN0AETXQcZlkgKTdLE/SgUGhfNA8JBrRkFMLSFUc/sCpmOiCQUbW8Vm4y0nsUraF3Xvst64b9SaN0VKZXSCTtE58tAVaqI71EI+ooijZ/SCXp0n5815dz4WrSWnmDlGf+B8/gCe5Jiq</latexit>¬

<latexit sha1_base64="4cfW5vxEfrtD8vpXyRjqcYnpmxw=">AAACBnicbVDLSgNBEOz1GeMr6tHLYBDiJexKUI9BD+otgnlAsoTZyWwyZHZmmZkVQszds1f9Bm/i1d/wE/wLZ5M9aGJBQ1HVTXdXEHOmjet+OUvLK6tr67mN/ObW9s5uYW+/oWWiCK0TyaVqBVhTzgStG2Y4bcWK4ijgtBkMr1K/+UCVZlLcm1FM/Qj3BQsZwcZKrVrpGj2i25NuoeiW3SnQIvEyUoQMtW7hu9OTJImoMIRjrdueGxt/jJVhhNNJvpNoGmMyxH3atlTgiGp/PL13go6t0kOhVLaEQVP198QYR1qPosB2RtgM9LyXiv96qWKk5HruABNe+GMm4sRQQWb7w4QjI1GaCeoxRYnhI0swUcy+gMgAK0yMTS5vs/Hmk1gkjdOyd1au3FWK1csspRwcwhGUwINzqMIN1KAOBDg8wwu8Ok/Om/PufMxal5xs5gD+wPn8AcpQmJw=</latexit>

P (G|I)

<latexit sha1_base64="qq8sR6b7cIpAR3DBkgvWR9qYvWA=">AAACB3icbVDLTgJBEJzFF+IL9ehlIjHBC9k1RD2iHvSIiQsY2JDZYRYmzGMzM2tCkA/w7FW/wZvx6mf4Cf6Fs7AHBSvppFLVne6uMGZUG9f9cnJLyyura/n1wsbm1vZOcXevoWWiMPGxZFK1QqQJo4L4hhpGWrEiiIeMNMPhVeo3H4jSVIo7M4pJwFFf0IhiZKx075cv4CO8PobdYsmtuFPAReJlpAQy1LvF705P4oQTYTBDWrc9NzbBGClDMSOTQifRJEZ4iPqkbalAnOhgPD14Ao+s0oORVLaEgVP198QYca1HPLSdHJmBnvdS8V8vVYyUTM8dYKLzYExFnBgi8Gx/lDBoJExDgT2qCDZsZAnCitoXIB4ghbCx0RVsNt58EoukcVLxTivV22qpdpmllAcH4BCUgQfOQA3cgDrwAQYcPIMX8Oo8OW/Ou/Mxa8052cw++APn8wcf5JjD</latexit>

U(A|G)
<latexit sha1_base64="LXcXMKww7WKpsIycssBVNxQZX5s=">AAACD3icbVDLSgNBEJyNrxgfWfXoZTAI8RJ2JajHqAc9RjAPSJYwO5kkQ2ZnlpleIaz5CM9e9Ru8iVc/wU/wL5w8DppY0FBUddPdFcaCG/C8Lyezsrq2vpHdzG1t7+zm3b39ulGJpqxGlVC6GRLDBJesBhwEa8aakSgUrBEOryd+44Fpw5W8h1HMgoj0Je9xSsBKHTdfK7aFVIAv8SO+OcEdt+CVvCnwMvHnpIDmqHbc73ZX0SRiEqggxrR8L4YgJRo4FWycayeGxYQOSZ+1LJUkYiZIp4eP8bFVurintC0JeKr+nkhJZMwoCm1nRGBgFr2J+K83UUApYRYOgN5FkHIZJ8Akne3vJQKDwpNwcJdrRkGMLCFUc/sCpgOiCQUbYc5m4y8msUzqpyX/rFS+KxcqV/OUsugQHaEi8tE5qqBbVEU1RFGCntELenWenDfn3fmYtWac+cwB+gPn8wcjJZtp</latexit>

U(¬A|G)

<latexit sha1_base64="DXKKsH4F4tjBOypc649B9Kn8wdI=">AAACFXicbZDLSgMxFIYz9VbrbVRcuQkWoW7KjBR1WXWhywr2Au1QMmnahmaSITkjlLHP4dqtPoM7cevaR/AtTC8Lbf0h8PGfczgnfxgLbsDzvpzM0vLK6lp2PbexubW94+7u1YxKNGVVqoTSjZAYJrhkVeAgWCPWjEShYPVwcD2u1x+YNlzJexjGLIhIT/IupwSs1XYPqoWWkArwJX7EU7o5wW037xW9ifAi+DPIo5kqbfe71VE0iZgEKogxTd+LIUiJBk4FG+VaiWExoQPSY02LkkTMBOnk/BE+tk4Hd5W2TwKeuL8nUhIZM4xC2xkR6Jv52tj8tzZ2QClh5g6A7kWQchknwCSd7u8mAoPC44hwh2tGQQwtEKq5/QKmfaIJBRtkzmbjzyexCLXTon9WLN2V8uWrWUpZdIiOUAH56ByV0S2qoCqiKEXP6AW9Ok/Om/PufExbM85sZh/9kfP5A7c7nd4=</latexit>

U(¬A|¬G)

<latexit sha1_base64="4cgwQzxzPVV2p12+T1gYYUToMpo=">AAACEHicbVDLSgNBEJyNrxhfqx69DAYhXsKuBPUY9aDHCOYByRJmJ5NkyOzMMtMbCGt+wrNX/QZv4tU/8BP8CyePgyYWNBRV3XR3hbHgBjzvy8msrK6tb2Q3c1vbO7t77v5BzahEU1alSijdCIlhgktWBQ6CNWLNSBQKVg8HNxO/PmTacCUfYBSzICI9ybucErBS23WrBXyFH3FLSAX49hS33bxX9KbAy8Sfkzyao9J2v1sdRZOISaCCGNP0vRiClGjgVLBxrpUYFhM6ID3WtFSSiJkgnV4+xidW6eCu0rYk4Kn6eyIlkTGjKLSdEYG+WfQm4r/eRAGlhFk4ALqXQcplnACTdLa/mwgMCk/SwR2uGQUxsoRQze0LmPaJJhRshjmbjb+YxDKpnRX982LpvpQvX89TyqIjdIwKyEcXqIzuUAVVEUVD9Ixe0Kvz5Lw5787HrDXjzGcO0R84nz964puT</latexit>

U(A|¬G)

0.0 1.0

A	=	drop_item()
G	=	drop_item
	I	=	let’s drop it

A	=	do_nothing()<latexit sha1_base64="EZydL0AVG8UPbd/rWrX8DDwSfKE=">AAACA3icbVBNS8NAEN3Ur1q/qh69LBbBU0mkqMeiF48VTFtoQ9lsN+3SzW7YnQgl9OjZq/4Gb+LVH+JP8F+4aXPQ1gcDj/dmmJkXJoIbcN0vp7S2vrG5Vd6u7Ozu7R9UD4/aRqWaMp8qoXQ3JIYJLpkPHATrJpqROBSsE05uc7/zyLThSj7ANGFBTEaSR5wSsJLfF1LBoFpz6+4ceJV4BamhAq1B9bs/VDSNmQQqiDE9z00gyIgGTgWbVfqpYQmhEzJiPUsliZkJsvmxM3xmlSGOlLYlAc/V3xMZiY2ZxqHtjAmMzbKXi/96uQJKCbN0AETXQcZlkgKTdLE/SgUGhfNA8JBrRkFMLSFUc/sCpmOiCQUbW8Vm4y0nsUraF3Xvst64b9SaN0VKZXSCTtE58tAVaqI71EI+ooijZ/SCXp0n5815dz4WrSWnmDlGf+B8/gCe5Jiq</latexit>¬
G	=	do_nothing<latexit sha1_base64="EZydL0AVG8UPbd/rWrX8DDwSfKE=">AAACA3icbVBNS8NAEN3Ur1q/qh69LBbBU0mkqMeiF48VTFtoQ9lsN+3SzW7YnQgl9OjZq/4Gb+LVH+JP8F+4aXPQ1gcDj/dmmJkXJoIbcN0vp7S2vrG5Vd6u7Ozu7R9UD4/aRqWaMp8qoXQ3JIYJLpkPHATrJpqROBSsE05uc7/zyLThSj7ANGFBTEaSR5wSsJLfF1LBoFpz6+4ceJV4BamhAq1B9bs/VDSNmQQqiDE9z00gyIgGTgWbVfqpYQmhEzJiPUsliZkJsvmxM3xmlSGOlLYlAc/V3xMZiY2ZxqHtjAmMzbKXi/96uQJKCbN0AETXQcZlkgKTdLE/SgUGhfNA8JBrRkFMLSFUc/sCpmOiCQUbW8Vm4y0nsUraF3Xvst64b9SaN0VKZXSCTtE58tAVaqI71EI+ooijZ/SCXp0n5815dz4WrSWnmDlGf+B8/gCe5Jiq</latexit>¬

<latexit sha1_base64="4cfW5vxEfrtD8vpXyRjqcYnpmxw=">AAACBnicbVDLSgNBEOz1GeMr6tHLYBDiJexKUI9BD+otgnlAsoTZyWwyZHZmmZkVQszds1f9Bm/i1d/wE/wLZ5M9aGJBQ1HVTXdXEHOmjet+OUvLK6tr67mN/ObW9s5uYW+/oWWiCK0TyaVqBVhTzgStG2Y4bcWK4ijgtBkMr1K/+UCVZlLcm1FM/Qj3BQsZwcZKrVrpGj2i25NuoeiW3SnQIvEyUoQMtW7hu9OTJImoMIRjrdueGxt/jJVhhNNJvpNoGmMyxH3atlTgiGp/PL13go6t0kOhVLaEQVP198QYR1qPosB2RtgM9LyXiv96qWKk5HruABNe+GMm4sRQQWb7w4QjI1GaCeoxRYnhI0swUcy+gMgAK0yMTS5vs/Hmk1gkjdOyd1au3FWK1csspRwcwhGUwINzqMIN1KAOBDg8wwu8Ok/Om/PufMxal5xs5gD+wPn8AcpQmJw=</latexit>

P (G|I)

<latexit sha1_base64="qq8sR6b7cIpAR3DBkgvWR9qYvWA=">AAACB3icbVDLTgJBEJzFF+IL9ehlIjHBC9k1RD2iHvSIiQsY2JDZYRYmzGMzM2tCkA/w7FW/wZvx6mf4Cf6Fs7AHBSvppFLVne6uMGZUG9f9cnJLyyura/n1wsbm1vZOcXevoWWiMPGxZFK1QqQJo4L4hhpGWrEiiIeMNMPhVeo3H4jSVIo7M4pJwFFf0IhiZKx075cv4CO8PobdYsmtuFPAReJlpAQy1LvF705P4oQTYTBDWrc9NzbBGClDMSOTQifRJEZ4iPqkbalAnOhgPD14Ao+s0oORVLaEgVP198QYca1HPLSdHJmBnvdS8V8vVYyUTM8dYKLzYExFnBgi8Gx/lDBoJExDgT2qCDZsZAnCitoXIB4ghbCx0RVsNt58EoukcVLxTivV22qpdpmllAcH4BCUgQfOQA3cgDrwAQYcPIMX8Oo8OW/Ou/Mxa8052cw++APn8wcf5JjD</latexit>

U(A|G)
<latexit sha1_base64="LXcXMKww7WKpsIycssBVNxQZX5s=">AAACD3icbVDLSgNBEJyNrxgfWfXoZTAI8RJ2JajHqAc9RjAPSJYwO5kkQ2ZnlpleIaz5CM9e9Ru8iVc/wU/wL5w8DppY0FBUddPdFcaCG/C8Lyezsrq2vpHdzG1t7+zm3b39ulGJpqxGlVC6GRLDBJesBhwEa8aakSgUrBEOryd+44Fpw5W8h1HMgoj0Je9xSsBKHTdfK7aFVIAv8SO+OcEdt+CVvCnwMvHnpIDmqHbc73ZX0SRiEqggxrR8L4YgJRo4FWycayeGxYQOSZ+1LJUkYiZIp4eP8bFVurintC0JeKr+nkhJZMwoCm1nRGBgFr2J+K83UUApYRYOgN5FkHIZJ8Akne3vJQKDwpNwcJdrRkGMLCFUc/sCpgOiCQUbYc5m4y8msUzqpyX/rFS+KxcqV/OUsugQHaEi8tE5qqBbVEU1RFGCntELenWenDfn3fmYtWac+cwB+gPn8wcjJZtp</latexit>

U(¬A|G)

<latexit sha1_base64="DXKKsH4F4tjBOypc649B9Kn8wdI=">AAACFXicbZDLSgMxFIYz9VbrbVRcuQkWoW7KjBR1WXWhywr2Au1QMmnahmaSITkjlLHP4dqtPoM7cevaR/AtTC8Lbf0h8PGfczgnfxgLbsDzvpzM0vLK6lp2PbexubW94+7u1YxKNGVVqoTSjZAYJrhkVeAgWCPWjEShYPVwcD2u1x+YNlzJexjGLIhIT/IupwSs1XYPqoWWkArwJX7EU7o5wW037xW9ifAi+DPIo5kqbfe71VE0iZgEKogxTd+LIUiJBk4FG+VaiWExoQPSY02LkkTMBOnk/BE+tk4Hd5W2TwKeuL8nUhIZM4xC2xkR6Jv52tj8tzZ2QClh5g6A7kWQchknwCSd7u8mAoPC44hwh2tGQQwtEKq5/QKmfaIJBRtkzmbjzyexCLXTon9WLN2V8uWrWUpZdIiOUAH56ByV0S2qoCqiKEXP6AW9Ok/Om/PufExbM85sZh/9kfP5A7c7nd4=</latexit>

U(¬A|¬G)

<latexit sha1_base64="4cgwQzxzPVV2p12+T1gYYUToMpo=">AAACEHicbVDLSgNBEJyNrxhfqx69DAYhXsKuBPUY9aDHCOYByRJmJ5NkyOzMMtMbCGt+wrNX/QZv4tU/8BP8CyePgyYWNBRV3XR3hbHgBjzvy8msrK6tb2Q3c1vbO7t77v5BzahEU1alSijdCIlhgktWBQ6CNWLNSBQKVg8HNxO/PmTacCUfYBSzICI9ybucErBS23WrBXyFH3FLSAX49hS33bxX9KbAy8Sfkzyao9J2v1sdRZOISaCCGNP0vRiClGjgVLBxrpUYFhM6ID3WtFSSiJkgnV4+xidW6eCu0rYk4Kn6eyIlkTGjKLSdEYG+WfQm4r/eRAGlhFk4ALqXQcplnACTdLa/mwgMCk/SwR2uGQUxsoRQze0LmPaJJhRshjmbjb+YxDKpnRX982LpvpQvX89TyqIjdIwKyEcXqIzuUAVVEUVD9Ixe0Kvz5Lw5787HrDXjzGcO0R84nz964puT</latexit>

U(A|¬G)
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Calibrated Interpretation: Confidence Estimation in Semantic Parsing, Elias Stengel-Eskin and Benjamin Van 
Durme, TACL (2023)

Outline

Did You Mean...? Confidence-based Trade-offs in Semantic Parsing, Elias Stengel-Eskin and Benjamin Van 
Durme, EMNLP (2023)

Rephrase, Augment, Reason: Visual Grounding of Questions for Vision-Language Models, Archiki Prasad, Elias 
Stengel-Eskin, Mohit Bansal,  ICLR (2024)

ReConcile: Round-Table Conference Improves Reasoning via Consensus among Diverse LLMs, Justin Chih-Yao 
Chen, Swarnadeep Saha, Mohit Bansal (2024)

MAGDi: Structured Distillation of Multi-Agent Interaction Graphs Improves Reasoning in Smaller Language 
Models, Justin Chih-Yao Chen*, Swarnadeep Saha*, Elias Stengel-Eskin Mohit Bansal (2024)

Part I: Uncertainty in Human-Model Interactions 

Part II: Model-based Selection to Reduce Uncertainty

Part III: Confidence for Model-Model Interactions



Goals

How to extract confidence from models?
How well-calibrated are semantic parsing models?



Datasets: digital assistant

SMCalFlow
 Calendaring domain
 Lisp-like programs
TreeDST
 several domains
 same format

Do I have anything going on tonight?🧑

🤖(Yield (> (size 
   (QueryEventResponse.results
      (… (EventOnDateWithTimeRange
         (EventOnDate (Today)
            (^(Event) EmptyStructConstraint))
            (Night)))) 0L))

Task-oriented dialogue as dataflow synthesis
Semantic Machines et al., 2020

Conversational Semantic Parsing for Dialog State Tracking
Cheng et al., 2020



Measuring Calibration Error

<latexit sha1_base64="4dtkpfBnY3BJHtjxC26ydUtLiKA="></latexit>

ECE(B) =
NX

i=1

|Bi|
N

���

P
j2Bi

aj

|Bi|
�

P
j2Bi

cj

|Bi|

���

where are the bins, 
<latexit sha1_base64="k1iKSEc+ALfVNNjO4a6N66bote0=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjPia1nqxmUF+4DpUDJppg3NJENyRyhDP8ONC0Xc+jXu/Bsz7Sy09UDgcM695NwTJoIbcN1vp7S2vrG5Vd6u7Ozu7R9UD486RqWasjZVQuleSAwTXLI2cBCsl2hG4lCwbji5y/3uE9OGK/kI04QFMRlJHnFKwEp+PyYwpkRkzdmgWnPr7hx4lXgFqaECrUH1qz9UNI2ZBCqIMb7nJhBkRAOngs0q/dSwhNAJGTHfUkliZoJsHnmGz6wyxJHS9knAc/X3RkZiY6ZxaCfziGbZy8X/PD+F6DbIuExSYJIuPopSgUHh/H485JpREFNLCNXcZsV0TDShYFuq2BK85ZNXSeei7l3Xrx4ua41mUUcZnaBTdI48dIMa6B61UBtRpNAzekVvDjgvzrvzsRgtOcXOMfoD5/MHdRORYg==</latexit>

B
<latexit sha1_base64="Myr3Kcmiy/fK9XQuulchFknRygM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQiydJwDwgWcLspJOMmZ1dZmaFsOQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKtftuseSW3RnIMvEyUoIM1W7xq9OLWBKiNExQrdueGxs/pcpwJnBS6CQaY8pGdIBtSyUNUfvp7NAJObFKj/QjZUsaMlN/T6Q01HocBrYzpGaoF72p+J/XTkz/2k+5jBODks0X9RNBTESmX5MeV8iMGFtCmeL2VsKGVFFmbDYFG4K3+PIyaZyVvcvyRe28VLnJ4sjDERzDKXhwBRW4gyrUgQHCM7zCm/PovDjvzse8NedkM4fwB87nD6nRjNw=</latexit>

N
<latexit sha1_base64="AJJ2+4fuQd1e0qDa0oEUPjy0Opc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEnons8mQ2dllZlYISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVlDVoLGLVDlAzwSVrGG4EayeKYRQI1gpGt1O/9cSU5rF8NOOE+REOJA85RWOlB+zxXrniVt0ZyDLxclKBHPVe+avbj2kaMWmoQK07npsYP0NlOBVsUuqmmiVIRzhgHUslRkz72ezUCTmxSp+EsbIlDZmpvycyjLQeR4HtjNAM9aI3Ff/zOqkJr/2MyyQ1TNL5ojAVxMRk+jfpc8WoEWNLkCpubyV0iAqpsemUbAje4svLpHlW9S6rF/fnldpNHkcRjuAYTsGDK6jBHdShARQG8Ayv8OYI58V5dz7mrQUnnzmEP3A+fwBAxo3L</latexit>ai is the accuracy (0 or 1) and
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Measuring Calibration Error

1. Obtain word-level confidence (min 
over token probabilities)

2. Bin by confidence 
3. Compute average accuracy per bin
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Measuring Calibration Error

1. Obtain word-level confidence (min 
over token probabilities)

2. Bin by confidence 
3. Compute average accuracy per bin
4. Expected calibration error (ECE) is 

difference between confidence and 
accuracy
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N
<latexit sha1_base64="AJJ2+4fuQd1e0qDa0oEUPjy0Opc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEnons8mQ2dllZlYISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVlDVoLGLVDlAzwSVrGG4EayeKYRQI1gpGt1O/9cSU5rF8NOOE+REOJA85RWOlB+zxXrniVt0ZyDLxclKBHPVe+avbj2kaMWmoQK07npsYP0NlOBVsUuqmmiVIRzhgHUslRkz72ezUCTmxSp+EsbIlDZmpvycyjLQeR4HtjNAM9aI3Ff/zOqkJr/2MyyQ1TNL5ojAVxMRk+jfpc8WoEWNLkCpubyV0iAqpsemUbAje4svLpHlW9S6rF/fnldpNHkcRjuAYTsGDK6jBHdShARQG8Ayv8OYI58V5dz7mrQUnnzmEP3A+fwBAxo3L</latexit>ai is the accuracy (0 or 1) and
<latexit sha1_base64="RC/KyH4Xnwhx7EixqisJOa3qaRU=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68RjRPCBZwuxkNhkzO7vM9AphySd48aCIV7/Im3/jJNmDJhY0FFXddHcFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HwZuI3n7g2IlYPOEq4H9G+EqFgFK10z7qP3VLZrbhTkEXi5aQMOWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty1VNOLGz6anjsmxVXokjLUthWSq/p7IaGTMKApsZ0RxYOa9ifif104xvPIzoZIUuWKzRWEqCcZk8jfpCc0ZypEllGlhbyVsQDVlaNMp2hC8+ZcXSeO04l1Uzu/OytXrPI4CHMIRnIAHl1CFW6hBHRj04Rle4c2Rzovz7nzMWpecfOYA/sD5/AFFVo3O</latexit>cj is the model confidence
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Measuring Calibration Error

1. Obtain word-level confidence (min 
over token probabilities)

2. Bin by confidence 
3. Compute average accuracy per bin
4. Expected calibration error (ECE) is 

difference between confidence and 
accuracy

<latexit sha1_base64="4dtkpfBnY3BJHtjxC26ydUtLiKA="></latexit>

ECE(B) =
NX

i=1

|Bi|
N

���

P
j2Bi

aj

|Bi|
�

P
j2Bi

cj

|Bi|

���

where are the bins, 
<latexit sha1_base64="k1iKSEc+ALfVNNjO4a6N66bote0=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4KjPia1nqxmUF+4DpUDJppg3NJENyRyhDP8ONC0Xc+jXu/Bsz7Sy09UDgcM695NwTJoIbcN1vp7S2vrG5Vd6u7Ozu7R9UD486RqWasjZVQuleSAwTXLI2cBCsl2hG4lCwbji5y/3uE9OGK/kI04QFMRlJHnFKwEp+PyYwpkRkzdmgWnPr7hx4lXgFqaECrUH1qz9UNI2ZBCqIMb7nJhBkRAOngs0q/dSwhNAJGTHfUkliZoJsHnmGz6wyxJHS9knAc/X3RkZiY6ZxaCfziGbZy8X/PD+F6DbIuExSYJIuPopSgUHh/H485JpREFNLCNXcZsV0TDShYFuq2BK85ZNXSeei7l3Xrx4ua41mUUcZnaBTdI48dIMa6B61UBtRpNAzekVvDjgvzrvzsRgtOcXOMfoD5/MHdRORYg==</latexit>

B
<latexit sha1_base64="Myr3Kcmiy/fK9XQuulchFknRygM=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQiydJwDwgWcLspJOMmZ1dZmaFsOQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7glhwbVz328mtrK6tb+Q3C1vbO7t7xf2Dho4SxbDOIhGpVkA1Ci6xbrgR2IoV0jAQ2AxGt1O/+YRK80g+mHGMfkgHkvc5o8ZKtftuseSW3RnIMvEyUoIM1W7xq9OLWBKiNExQrdueGxs/pcpwJnBS6CQaY8pGdIBtSyUNUfvp7NAJObFKj/QjZUsaMlN/T6Q01HocBrYzpGaoF72p+J/XTkz/2k+5jBODks0X9RNBTESmX5MeV8iMGFtCmeL2VsKGVFFmbDYFG4K3+PIyaZyVvcvyRe28VLnJ4sjDERzDKXhwBRW4gyrUgQHCM7zCm/PovDjvzse8NedkM4fwB87nD6nRjNw=</latexit>

N
<latexit sha1_base64="AJJ2+4fuQd1e0qDa0oEUPjy0Opc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PQi8eI5gHJEnons8mQ2dllZlYISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVlDVoLGLVDlAzwSVrGG4EayeKYRQI1gpGt1O/9cSU5rF8NOOE+REOJA85RWOlB+zxXrniVt0ZyDLxclKBHPVe+avbj2kaMWmoQK07npsYP0NlOBVsUuqmmiVIRzhgHUslRkz72ezUCTmxSp+EsbIlDZmpvycyjLQeR4HtjNAM9aI3Ff/zOqkJr/2MyyQ1TNL5ojAVxMRk+jfpc8WoEWNLkCpubyV0iAqpsemUbAje4svLpHlW9S6rF/fnldpNHkcRjuAYTsGDK6jBHdShARQG8Ayv8OYI58V5dz7mrQUnnzmEP3A+fwBAxo3L</latexit>ai is the accuracy (0 or 1) and
<latexit sha1_base64="RC/KyH4Xnwhx7EixqisJOa3qaRU=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68RjRPCBZwuxkNhkzO7vM9AphySd48aCIV7/Im3/jJNmDJhY0FFXddHcFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HwZuI3n7g2IlYPOEq4H9G+EqFgFK10z7qP3VLZrbhTkEXi5aQMOWrd0lenF7M04gqZpMa0PTdBP6MaBZN8XOykhieUDWmfty1VNOLGz6anjsmxVXokjLUthWSq/p7IaGTMKApsZ0RxYOa9ifif104xvPIzoZIUuWKzRWEqCcZk8jfpCc0ZypEllGlhbyVsQDVlaNMp2hC8+ZcXSeO04l1Uzu/OytXrPI4CHMIRnIAHl1CFW6hBHRj04Rle4c2Rzovz7nzMWpecfOYA/sD5/AFFVo3O</latexit>cj is the model confidence
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Calibration in Semantic Parsing

Models surprisingly well-calibrated
 Seq2seq + finetuning seems sufficient



Calibration in Semantic Parsing

Models surprisingly well-calibrated
More experiments/takeaways in the paper
 SQL vs digital assistant domains
 Execution accuracy
 Token frequency
 Perplexity and calibration
 Few-shot LLMs 



Did You Mean...? Confidence-based Trade-offs in Semantic Parsing, Elias Stengel-Eskin and Benjamin Van 
Durme, EMNLP (2023)

Outline

Calibrated Interpretation: Confidence Estimation in Semantic Parsing, Elias Stengel-Eskin and Benjamin Van 
Durme, TACL (2023)

Rephrase, Augment, Reason: Visual Grounding of Questions for Vision-Language Models, Archiki Prasad, Elias 
Stengel-Eskin, Mohit Bansal,  ICLR (2024)

ReConcile: Round-Table Conference Improves Reasoning via Consensus among Diverse LLMs, Justin Chih-Yao 
Chen, Swarnadeep Saha, Mohit Bansal (2024)

MAGDi: Structured Distillation of Multi-Agent Interaction Graphs Improves Reasoning in Smaller Language 
Models, Justin Chih-Yao Chen*, Swarnadeep Saha*, Elias Stengel-Eskin Mohit Bansal (2024)

Part I: Uncertainty in Human-Model Interactions 

Part II: Model-based Selection to Reduce Uncertainty

Part III: Confidence for Model-Model Interactions



Selective Prediction

When do we accept or reject a prediction?

0.0 1.0

A	=	drop_item()
G	=	drop_item
	I	=	let’s drop it

A	=	do_nothing()<latexit sha1_base64="EZydL0AVG8UPbd/rWrX8DDwSfKE=">AAACA3icbVBNS8NAEN3Ur1q/qh69LBbBU0mkqMeiF48VTFtoQ9lsN+3SzW7YnQgl9OjZq/4Gb+LVH+JP8F+4aXPQ1gcDj/dmmJkXJoIbcN0vp7S2vrG5Vd6u7Ozu7R9UD4/aRqWaMp8qoXQ3JIYJLpkPHATrJpqROBSsE05uc7/zyLThSj7ANGFBTEaSR5wSsJLfF1LBoFpz6+4ceJV4BamhAq1B9bs/VDSNmQQqiDE9z00gyIgGTgWbVfqpYQmhEzJiPUsliZkJsvmxM3xmlSGOlLYlAc/V3xMZiY2ZxqHtjAmMzbKXi/96uQJKCbN0AETXQcZlkgKTdLE/SgUGhfNA8JBrRkFMLSFUc/sCpmOiCQUbW8Vm4y0nsUraF3Xvst64b9SaN0VKZXSCTtE58tAVaqI71EI+ooijZ/SCXp0n5815dz4WrSWnmDlGf+B8/gCe5Jiq</latexit>¬
G	=	do_nothing<latexit sha1_base64="EZydL0AVG8UPbd/rWrX8DDwSfKE=">AAACA3icbVBNS8NAEN3Ur1q/qh69LBbBU0mkqMeiF48VTFtoQ9lsN+3SzW7YnQgl9OjZq/4Gb+LVH+JP8F+4aXPQ1gcDj/dmmJkXJoIbcN0vp7S2vrG5Vd6u7Ozu7R9UD4/aRqWaMp8qoXQ3JIYJLpkPHATrJpqROBSsE05uc7/zyLThSj7ANGFBTEaSR5wSsJLfF1LBoFpz6+4ceJV4BamhAq1B9bs/VDSNmQQqiDE9z00gyIgGTgWbVfqpYQmhEzJiPUsliZkJsvmxM3xmlSGOlLYlAc/V3xMZiY2ZxqHtjAmMzbKXi/96uQJKCbN0AETXQcZlkgKTdLE/SgUGhfNA8JBrRkFMLSFUc/sCpmOiCQUbW8Vm4y0nsUraF3Xvst64b9SaN0VKZXSCTtE58tAVaqI71EI+ooijZ/SCXp0n5815dz4WrSWnmDlGf+B8/gCe5Jiq</latexit>¬

<latexit sha1_base64="4cfW5vxEfrtD8vpXyRjqcYnpmxw=">AAACBnicbVDLSgNBEOz1GeMr6tHLYBDiJexKUI9BD+otgnlAsoTZyWwyZHZmmZkVQszds1f9Bm/i1d/wE/wLZ5M9aGJBQ1HVTXdXEHOmjet+OUvLK6tr67mN/ObW9s5uYW+/oWWiCK0TyaVqBVhTzgStG2Y4bcWK4ijgtBkMr1K/+UCVZlLcm1FM/Qj3BQsZwcZKrVrpGj2i25NuoeiW3SnQIvEyUoQMtW7hu9OTJImoMIRjrdueGxt/jJVhhNNJvpNoGmMyxH3atlTgiGp/PL13go6t0kOhVLaEQVP198QYR1qPosB2RtgM9LyXiv96qWKk5HruABNe+GMm4sRQQWb7w4QjI1GaCeoxRYnhI0swUcy+gMgAK0yMTS5vs/Hmk1gkjdOyd1au3FWK1csspRwcwhGUwINzqMIN1KAOBDg8wwu8Ok/Om/PufMxal5xs5gD+wPn8AcpQmJw=</latexit>

P (G|I)

<latexit sha1_base64="qq8sR6b7cIpAR3DBkgvWR9qYvWA=">AAACB3icbVDLTgJBEJzFF+IL9ehlIjHBC9k1RD2iHvSIiQsY2JDZYRYmzGMzM2tCkA/w7FW/wZvx6mf4Cf6Fs7AHBSvppFLVne6uMGZUG9f9cnJLyyura/n1wsbm1vZOcXevoWWiMPGxZFK1QqQJo4L4hhpGWrEiiIeMNMPhVeo3H4jSVIo7M4pJwFFf0IhiZKx075cv4CO8PobdYsmtuFPAReJlpAQy1LvF705P4oQTYTBDWrc9NzbBGClDMSOTQifRJEZ4iPqkbalAnOhgPD14Ao+s0oORVLaEgVP198QYca1HPLSdHJmBnvdS8V8vVYyUTM8dYKLzYExFnBgi8Gx/lDBoJExDgT2qCDZsZAnCitoXIB4ghbCx0RVsNt58EoukcVLxTivV22qpdpmllAcH4BCUgQfOQA3cgDrwAQYcPIMX8Oo8OW/Ou/Mxa8052cw++APn8wcf5JjD</latexit>

U(A|G)
<latexit sha1_base64="LXcXMKww7WKpsIycssBVNxQZX5s=">AAACD3icbVDLSgNBEJyNrxgfWfXoZTAI8RJ2JajHqAc9RjAPSJYwO5kkQ2ZnlpleIaz5CM9e9Ru8iVc/wU/wL5w8DppY0FBUddPdFcaCG/C8Lyezsrq2vpHdzG1t7+zm3b39ulGJpqxGlVC6GRLDBJesBhwEa8aakSgUrBEOryd+44Fpw5W8h1HMgoj0Je9xSsBKHTdfK7aFVIAv8SO+OcEdt+CVvCnwMvHnpIDmqHbc73ZX0SRiEqggxrR8L4YgJRo4FWycayeGxYQOSZ+1LJUkYiZIp4eP8bFVurintC0JeKr+nkhJZMwoCm1nRGBgFr2J+K83UUApYRYOgN5FkHIZJ8Akne3vJQKDwpNwcJdrRkGMLCFUc/sCpgOiCQUbYc5m4y8msUzqpyX/rFS+KxcqV/OUsugQHaEi8tE5qqBbVEU1RFGCntELenWenDfn3fmYtWac+cwB+gPn8wcjJZtp</latexit>

U(¬A|G)

<latexit sha1_base64="DXKKsH4F4tjBOypc649B9Kn8wdI=">AAACFXicbZDLSgMxFIYz9VbrbVRcuQkWoW7KjBR1WXWhywr2Au1QMmnahmaSITkjlLHP4dqtPoM7cevaR/AtTC8Lbf0h8PGfczgnfxgLbsDzvpzM0vLK6lp2PbexubW94+7u1YxKNGVVqoTSjZAYJrhkVeAgWCPWjEShYPVwcD2u1x+YNlzJexjGLIhIT/IupwSs1XYPqoWWkArwJX7EU7o5wW037xW9ifAi+DPIo5kqbfe71VE0iZgEKogxTd+LIUiJBk4FG+VaiWExoQPSY02LkkTMBOnk/BE+tk4Hd5W2TwKeuL8nUhIZM4xC2xkR6Jv52tj8tzZ2QClh5g6A7kWQchknwCSd7u8mAoPC44hwh2tGQQwtEKq5/QKmfaIJBRtkzmbjzyexCLXTon9WLN2V8uWrWUpZdIiOUAH56ByV0S2qoCqiKEXP6AW9Ok/Om/PufExbM85sZh/9kfP5A7c7nd4=</latexit>

U(¬A|¬G)

<latexit sha1_base64="4cgwQzxzPVV2p12+T1gYYUToMpo=">AAACEHicbVDLSgNBEJyNrxhfqx69DAYhXsKuBPUY9aDHCOYByRJmJ5NkyOzMMtMbCGt+wrNX/QZv4tU/8BP8CyePgyYWNBRV3XR3hbHgBjzvy8msrK6tb2Q3c1vbO7t77v5BzahEU1alSijdCIlhgktWBQ6CNWLNSBQKVg8HNxO/PmTacCUfYBSzICI9ybucErBS23WrBXyFH3FLSAX49hS33bxX9KbAy8Sfkzyao9J2v1sdRZOISaCCGNP0vRiClGjgVLBxrpUYFhM6ID3WtFSSiJkgnV4+xidW6eCu0rYk4Kn6eyIlkTGjKLSdEYG+WfQm4r/eRAGlhFk4ALqXQcplnACTdLa/mwgMCk/SwR2uGQUxsoRQze0LmPaJJhRshjmbjb+YxDKpnRX982LpvpQvX89TyqIjdIwKyEcXqIzuUAVVEUVD9Ixe0Kvz5Lw5787HrDXjzGcO0R84nz964puT</latexit>

U(A|¬G)

Selective classification for deep neural networks
Y. Geifman and R. El-Yaniv, 2017



Problem: False rejection

False positives harm safety
 Unintended consequences
False negatives harm usability
 Lack of action means increased frustration

#$!@#!

Sorry, I’m not sure what 
you mean

Please set an 
alarm for 8am

Sure, I have set 
the alarm

Please set an 
alarm for 8am

#$!@#!



Usability vs. Safety

Full usability Full safety
 

Execute program

(Yield (< (…

Do I have anything going on 
today?

(Yield (< (…

Do I have anything going on 
today?

Reject program

Threshold
Confidence < x

Confidence >= x 
Execute program

Reject program

Usability: executing instructions Safety: not making mistakes

60



Usability vs. Safety
Human-in-the-loopThreshold

Confidence < x

Confidence >= x 
Execute program

Reject program



Prediction: (Yield (< (…(EventOnDateWithTimeRange…)))) 

Do I have anything going on tonight?🧑
🤖

Execute program

Est. p(success) = 0.983

with confidence 0.98

DidYouMean



Prediction: (Yield (<(…(EventOnDateBeforeTime …))))

Do I have any things that end at EOD on Sat?🧑
🤖

Gloss and confirm

Est. p(success) = 0.008

with confidence 0.012

Did you mean:
Do I have anything on 
Saturday that ends at 
the end of the day?

?

accept

reject

accept Execute program
🧑



DidYouMean details

Parsing model
 Translates queries to programs
 MISO (Stengel-Eskin et al., 2022)
 Finetuned seq2graph model
Glossing model
 Translates programs to queries
 BART-large seq2seq
 Finetuned on reverse data

Input Query:
Do I have 
anything…

Pred. Program:
(Yield (< 

(EventOnDate…
Confidence: 0.18

Accept/Reject

Final Program:
(Yield (> 
(Event…

Confidence: 0.72

Glossed Query:
Do I have an 

event…

Parse

Gloss

Parse Send to user

When More Data Hurts: A Troubling Quirk in Developing 
Broad-Coverage Natural Language Understanding Systems

Stengel-Eskin et al., 2022



DidYouMean Results
User study
 Mturk annotators, 100 examples (below 0.6 confidence)
Coverage and Risk
 Coverage (usability): % of programs executed
 Risk (safety): % of executed programs that were incorrect 

All

Executed
Wrong

65



DidYouMean Results

Baseline 1: 
Accept everything

All

Coverage: 100%
Risk: 67% 

All

Coverage: 
32%

Risk: 
50% 

All

Coverage: 68%

Risk: 41% 

Baseline 2: 
Threshold

DidYouMean

66



Takeaways

Calibration enables thresholding
Thresholding can improve safety
Human interaction improves balance
 When uncertainty is high, defer to human judgment
Can we use the model to reduce uncertainty?
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Rephrase, Augment, Reason: Visual Grounding of Questions for Vision-Language Models, Archiki Prasad, Elias 
Stengel-Eskin, Mohit Bansal,  ICLR (2024)

Outline

Calibrated Interpretation: Confidence Estimation in Semantic Parsing, Elias Stengel-Eskin and Benjamin Van 
Durme, TACL (2023)

Did You Mean...? Confidence-based Trade-offs in Semantic Parsing, Elias Stengel-Eskin and Benjamin Van 
Durme, EMNLP (2023)

ReConcile: Round-Table Conference Improves Reasoning via Consensus among Diverse LLMs, Justin Chih-Yao 
Chen, Swarnadeep Saha, Mohit Bansal (2024)

MAGDi: Structured Distillation of Multi-Agent Interaction Graphs Improves Reasoning in Smaller Language 
Models, Justin Chih-Yao Chen*, Swarnadeep Saha*, Elias Stengel-Eskin Mohit Bansal (2024)

Part I: Uncertainty in Human-Model Interactions 

Part II: Model-based Selection to Reduce Uncertainty

Part III: Confidence for Model-Model Interactions



Uncertainty and Underspecification

VQA questions 
 May not provide sufficient information to answer correctly

daisy hydrangea

What	species	of	
flowers	are	these?

What	color	of	flowers	
are	these?

VQA	Q:	What	kind	of	flowers	are	these?
Answers

purple

Group	1 Group	2

Underlying	Questions

Question: Where are we at?

Why did the chicken cross the road? Rephrasing and 
analyzing ambiguous questions in VQA

Stengel-Eskin et al., 2023

Why does a visual question have different answers? 
Bhattacharya et al., 2019

Dealing with semantic 
underspecification in multimodal NLP

Pezzelle, 2023



RepARe: Rephrase, Augment, Reason

Rephrase questions to make them easier to answer
Augment questions with visual information
Reason about example and visual world



RepARe: Rephrase, Augment, Reason

Rephrase questions to make them easier to answer
Augment questions with visual information
Reason about example and visual world
Focus: zero-shot VQA with a large vision-language model



RepARe: Rephrase, Augment, Reason

Rephrase questions to make them easier to answer
Augment questions with visual information
Reason about example and visual world
Focus: zero-shot VQA with a large vision-language model
Key insight: Asymmetric strength and asymmetric ability

Vision 
encoder

LLMQ-former

Large vision-language model

Vision 
encoder

LLM
Q-former

Large vision-language model
QA ability:

Captioning
ability:



RepARe phases

Q. What period of
the day does this

photo reflect?

Extract
Keywords

Caption
Generation

Generate
Rationales (key

objects)

: What period of the day
is in this photo of building

with clock tower ?

: What period of the day
does this photo reflect?

: What period of the cloudy
day with some sunlight is it?

: Morning

: Evening

: Afternoon

: Image III. Scoring

Collect Visual Details

1. Cloudy day ... some sunlight 
2. ... black clock...
3. ... building ... clock tower ...

Sentence
Fusion

I. Extracting Visual Details II. Augmenting Questions

day

Read the
clock to
tell time

LVLM

Q. What period of
the day does this

photo reflect?

: Image I. Extracting Visual Details



RepARe phases

Q. What period of
the day does this

photo reflect?

Extract
Keywords

Caption
Generation

Generate
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Qualitative Examples

Localization 

Q: Does the water have ripples?

RepARe Q: Does the water 
have the small ripples around 
the boats?



Qualitative Examples

RepAR can help with reasoning 

Q: What will be built here one day? 

RepARe Q: What will be built at 
this construction site?



ReConcile: Round-Table Conference Improves Reasoning via Consensus among Diverse LLMs, Justin Chih-Yao 
Chen, Swarnadeep Saha, Mohit Bansal (2024)

Outline

Calibrated Interpretation: Confidence Estimation in Semantic Parsing, Elias Stengel-Eskin and Benjamin Van 
Durme, TACL (2023)

Did You Mean...? Confidence-based Trade-offs in Semantic Parsing, Elias Stengel-Eskin and Benjamin Van 
Durme, EMNLP (2023)

Rephrase, Augment, Reason: Visual Grounding of Questions for Vision-Language Models, Archiki Prasad, Elias 
Stengel-Eskin, Mohit Bansal,  ICLR (2024)

MAGDi: Structured Distillation of Multi-Agent Interaction Graphs Improves Reasoning in Smaller Language 
Models, Justin Chih-Yao Chen*, Swarnadeep Saha*, Elias Stengel-Eskin Mohit Bansal (2024)

Part I: Uncertainty in Human-Model Interactions 

Part II: Model-based Selection to Reduce Uncertainty

Part III: Confidence for Model-Model Interactions



Overview

LLMs struggle with complex reasoning
ReConcile: A multi-model and multi-agent framework
Key components:
 Multi-LLM discussion
 Multiple discussion rounds
 Learning to convince other agents
 Confidence-weighted voting
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Three stages of discussion

multi-round 
discussion 

Initial response 
generation

final answer 
generation

1 2 3

Obtain initial response 
from each model 

(ChatGPT, Claude and Bard)

Aggregate the 
information by grouping 
+ confidence estimation

Confidence-weighted 
vote to derive the final 

answer

Example of grouping: There are 2
agents think the answer is no, and 
1 agent thinks the answer is yes.



Phase 1: Initial response



Phase 2: Multi-round discussion

Corrected confidence scores



Phase 2: Multi-round discussion



Phase 3: Answer generation



Results Most powerful / expensive 
model considered

ReConcile w/o GPT4 outperforms it!
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Can we distill ReConcile into a single model?

Strong performance boost but…
 Multiple LLMs across multiple rounds
 Expensive! 
Open-source LLMs



Levels of distillation
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Conclusions 

Part I: Confidence and human-model interaction
 Calibration in semantic parsing
 What can we do when interacting with calibrated models?
Part II: Confidence for selection 
 Improving zero-shot VQA by reducing uncertainty 
Part III: Confidence for model-model interaction
 Improving reasoning via LLM collaboration



Future directions

Dealing with ambiguity 
 Semantic vs. form uncertainty
 Models do not capture human uncertainty 

Zero and few-shot semantic parsing with ambiguous inputs
Stengel-Eskin et al., 2023

Human

Model



Future directions

Dealing with ambiguity 
 Semantic vs. form uncertainty
 Models do not capture human uncertainty 
Confidence as a proxy for accuracy
 Safety-usability tradeoffs
 Also: improving accuracy via confidence

Zero and few-shot semantic parsing with ambiguous inputs
Stengel-Eskin et al., 2023

Human

Model



Thank you!


