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Workflow 1 (No Intermediate Output)

‘ Building Task-Oriented Dialogue Systems via
.

» Task-oriented dialogue (TOD) systems rely on costly supervised fine- Models: Gemma-3-27b-it, Qwen3-30b-a3b, Gemma-4-26b-a4b-it

tuning and annotated datasets, limiting scalability and domain transfer. (@ (Whatmeyow T\ - N - State Extraction: Slot Schema Induction (Finch et al., 2025)
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 LLMs have strong reasoning abilities, but their effectiveness as TOD cmggtl;ingg:pghel ¥ - Dataset: MultiWwOZ dataset (Budzianowski et al., 2018)
agents without fine-tuning remains under-explored. ®[£3t£;edncatto] l’_‘> :> +Creates a next. e - Baseline: GALAXY (He et al., 2021), MARS (Sun et al., 2023)

- Automatically induced procedural instructions from dialogue logs Q) né?e:g::dm%\f«?ﬂo' -
provide an interpretable and scalable alternative to fine-tuning. __ (Baentrespone) | ot s i) m““
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* Interactive evaluation based on goal completion better captures “Unannotated Instruction Generation LLM GALAXY  88.4 75.4 80.6 69.8 84.3 35.6 36.7
flexible dialogue behavior than fixed trajectory matching. Dialogue History D (e.9., Gemma-3-27b-it) VARS B 02 | 67 | gac | 355 | 36:
: : Workflow 2 (With Intermediate Output
Interactive User Simulator ( pit) Qwen 644 839 761 700 677 722
[® N Self-Refinement Loop

» Unlike traditional simulators that actively volunteer information, our [g{%}}fﬁéw] ) X (" Generated d’ ) Qwen+l 803 /3.2 /22 659 /6.0 464 482
simulator operates under strict information-denial rules: it withholds instruction & Gem3 81.1  74.6 65.1 69.9
slots and answers with "l don't know" unless explicitly queried. ®M > Ge"L?_fat'O“ B> (_Compared D ) > Gem3+l 811 749 900 832 853 530 633

+ By refusing to steer or maintain dialogue flow independently, the Q[tewr ) j ] e 3 701 | 82z | 767 | 807
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simulator forces the dialogue agent to actively select dialogue acts, —= Intermediate Ilar:ﬁtrrll:r:rt:ggt e o | | | | | . .
solicit missing parameters, and manage uncertainty. : Lllnannglt.azed . Dialogue d’ LM '”éﬁ;“p‘ﬁ",’.“ Gem4+l 77.0 695 80 769 808 707 757
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* Built using in-context prompting, the simulator responds naturally to s ool N j | Analvsis
agent mistakes, reminding the agent to correct errors and continuing |\ <~ Z Loop Feedback 4 y
multi-turn interactions until task goals are met or unresolvable. T = AI:[{EVALUATION S . LLMs can reliably navigate instruction graphs to perform core

Interactive Evaluation Framework ; ; ( ) 4 dialogue acts without turn-level supervision.
Test Time Generation * Pretrained LLMs have high dialogue recall, but explicit instruction

+ Addresses a fundamental flaw in standard benchmarks by assessing Dialogue History H graphs are necessary to enforce domain-specific policies.
task success across dynamic, non-canonical dialogue paths rather g | N ’[ LLM-based Agent }_ - Label inconsistencies in MultiWOZ artificially lowers evaluation
than penalizing valid, non-ground-truth action sequences. @ [user:locaton:) 1) AND R metrics, meaning real-world model accuracy is likely higher.

- Evaluates generated system turns against the agent's own cumulative o e ( Y i (FospiReseonee) 00 —— Token Length (without intermediate output)
context rather than feeding ground-truth past turns, enabling realistic @) [ User: moderare ) —— Token Length (with intermediate output)
measurement of error propagation and recovery. & (Aget moderste | Y) conditions 3000 A
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Uses an independent state-extraction module to extract predicted slot- Dialogue History H Induced Instruction Graph I o

value pairs from full generated conversations, computing fine-grained ~ /

Precision, Recall, and F1 metrics for both Inform and Success states. £ Evaluation Platform 2 2000 -

" Interactive User Simulator | [ Comparison h
Evaluation Metrics | e ’ A ,_

Target Task Goals |, | Test System Predicted States S, | e~ A
(Ground Truth States)| | (LLM Agent) e.g., location: south 1000 - - l M! ¥ I | !

+ Inform Precision/Recall: % of slots in generated dialogue that appear = 7~ price: moderate it ! nw A
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in reference dialogue, and vice versa. Task Multiple | | [Generated @ :> Inform P/R 200 A m m n f \ | \ ‘\
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nform Correctness Precision/Recall: % of Inform Precision/Reca Truth States) gi= Ground Truth States S,  Success PIR 0
slots with correct value. AV AV e.g., location: south 2000 4000 6000 8000
+ S Precision/Recall: % of d slots fulfilled i d State Extraction @‘w Tpgere ] .
uccess I'GCISIOH/ ecaill: » 0 requeSte slots tultilied In generate Module Predictad 4 = . X: The number Of d|a|0gues processed
dialogue that are also fulfilled in reference dialogue, and vice versa. 4 Disaélgtgge | Task Success Evaluation Y: The token length of instructions
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