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Introduction & Problem Statement Methodology

» Task-oriented dialogue (TOD) systems often fail g User Goal: A We introduce a method with two sets of features to predict if an ongoing conversation will fail.
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failure from partial dialogue prefixes.

01223576412 is the phone number. What else can I assist

t6 :
you with today? . . . . . .
v * Domain shifts: How many different topics (like hotels, restaurants, or taxis) the user has
. ~O11 1 TRACER Intervention Fired .
. Oyr Goal: T(? formulate task-oriented dialogue . . . . jumped between.
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be pleEd up from? Final task failure o o o o

Training Objective: The model learns to predict success or failure, but it earns a higher reward for
spotting failures as early as possible 1in the conversation.

Fig 1. Task overview. The example shows
a conversation that breaks down
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* Simple heuristic baselines reach high Early Detection Scores (e.g., 0.864) by triggering almost racie ; : persist even with noisier, generated
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Conclusion

* TRACER solves the EDS trap by balancing high early detection with selective triggering.

Experimental Setup

* TRACER proves that task-oriented dialogue failure can be reliably predicted from partial

 Primary Dataset: Evaluated on MultiwWOZ 2.4 (multi-domain dialogues). conversations by combining trajectory dynamics with belief-state text.
» Belief States: Compared oracle (clean inputs) vs. generated (noisy inputs via Qwen3-30B). * FError analysis reveals that TOD failures fall into four main categories: Information
 Metrics: AUC-ROC, F1, Early Detection Score (EDS), and Mean Detection Turn. Incompleteness, Contradiction / Misalignment, State Instability, and Task Drift / Domain

Confusion.



