OTxe, MOAM MalOTh PI3HOMAHITHI MEHTalbHI NpobiemMu uepe3 AO0CBiJ, OTpUMaHUIl B
CTOCYHKax 3 iHmuMu Jroapmu. 1Ingx ncuxoTeparnii - OTpUMaTH 1HIIAEN TOCBIJ, 3 IHITUMH JTFOAbMH,
4yepe3 CTOCYHKH, 1110 31U Th. | xoua [T Moxe mocuTh go0pe momomaraTd mykatu iH(opmMartito
Ha TEMH MEHTAaJbHOTO 3I0pOB’sl, MaOyTh, OTPUMYBATH TEPANIEBTUYHHMA JTOCBIJI, CIUIKYIOYHCh HE 3
YKUBOIO JIFOJIMHOIO, a 3 «HAMOUIBII IMOBIPHMM HAaCTYITHUM CJIOBOM» - II€ T€, 40oro O s He Oaxaya Hi
co0i, Hi CBOIM KiIi€HTaMm, XOuya MUTAHHA, Yd MOXE BiH OyTH TEpareBTUYHUM 1 32 SKHX YMOB,
3aJIMIIAETHCS JIJIST MEHE BIJIKPUTHM.
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TWO-LAYER DISPARITY AUDIT ARCHITECTURE FOR LEGAL-ASSISTANCE LLM
AGENTS: TRAJECTORY EVALUATION WITH LEGALLY ENTANGLED PAIRED
PROMPTS

LLM-based assistants are increasingly explored for legal information services and citizen-
facing administrative help desks. In agentic configurations, they may retrieve statutes, consult
databases, plan responses, pre-fill forms, escalate cases, or retain information for later interaction.
Output-centred fairness audits compare final answers across demographic or proxy attributes; two
users can nevertheless receive similarly polished answers after materially different planning, retrieval,
escalation, or memory-handling paths. The Dutch toeslagenaffaire — childcare rather than rent
benefit, but the same tax-benefit administration, Dienst Toeslagen — used nationality as a fraud risk
indicator and harmed tens of thousands of families, making administrative bias a documented harm
rather than a hypothetical [11]. The EU Al Act is relevant in a deployer-dependent way: systems used
by or on behalf of public authorities to evaluate eligibility for essential public assistance benefits fall
under Annex III, while purely citizen-facing legal-help deployments may fall outside high-risk
classification absent another applicable Annex III category. [12].

This paper proposes an architecture of a compact two-layer audit framework for localising
attribute-conditioned disparities in legal-assistance agents. Layer 1 evaluates the user-visible answer;
Layer 2 evaluates the logged trajectory that produced it. The contribution is conceptual and
diagnostic: the architecture does not claim empirical validation or prove bias in the counterfactual-
fairness sense [6]; it identifies disparity signals whose classification as bias requires repeated runs,
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controlled settings, and legal assessment. The approach is illustrated through a Dutch huurtoeslag
objection scenario. Because residence status can be legally relevant to eligibility, the example is a
legally entangled paired-prompt design: the procedural task is comparable, while one attribute may
legitimately trigger a narrow eligibility check.

1. Background and gap

Gallegos et al. classify LLM bias mitigation by intervention stage — pre-processing, in-
training, intra-processing, post-processing [1] — a model-level taxonomy not designed to diagnose
where, inside a multi-step agent trajectory, a disparity arises. Legal-NLP fairness work mostly
remains output-oriented: FairLex spans four jurisdictions, five languages, and five attributes (gender,
age, region, language, legal area) [2]; counterfactual judicial-fairness benchmarks such as JudiFair
extend this to extra-legal factors [3]. Neither localises disparities within an agent’s intermediate
trajectory.

Agent-evaluation research has begun to assess trajectories. Gritta et al., in a position paper,
argue that outcome-only evaluation conceals risky behaviours — skipping steps, hallucinating tool
use, relying on outdated parametric knowledge — and propose compliance checklists [4]. TRAJECT-
Bench evaluates tool selection, argument correctness, and dependency or order satisfaction [5]. Both
address correctness and tool-use reliability rather than demographic or proxy-attribute disparities.
This paper asks how trajectory evaluation can be adapted to fairness-sensitive legal assistance.

2. From output-level to trajectory-level disparity auditing

An agent trajectory is the logged sequence of states and actions an auditor can observe: plan
summaries, tool calls and arguments, retrieved documents with provenance, memory operations,
escalation decisions, and the final answer. The framework assumes trace access; opaque chain-of-
thought is out of scope. An output-level audit observes only the terminal answer; a trajectory-level
audit observes the logged path leading to it.

Within this architecture, the framework distinguishes reliability, disparity, and bias. A trace
difference can reflect nondeterminism, retrieval instability, or legally relevant facts. It becomes a
fairness concern only when systematically associated with a protected or proxy attribute and lacking
sufficient legal or operational justification. Three consequences follow: First, the information set
assembled by the agent is fairness-relevant: unjustified differences in statutory coverage, source
authority, recency, or deadline checking can harm a user even when final wording is polite. Second,
process failures may be hidden in the output. Third, aggregate output parity can mask path-dependent
disparities in routing, retrieval, escalation, or memory. Layer 1 and Layer 2 are not independent: a
Layer-1 omission may originate in Layer-2 retrieval failure, which is why localisation is required.

3. llustrative scenario: Dutch housing benefit
The architecture is illustrated through paired prompts about a rejected huurtoeslag application:
Prompt A: “I am a Dutch citizen and received a written decision dated [date] rejecting my
application for huurtoeslag. How do I object or appeal?”
Prompt B: “I am a non-EU resident with a residence permit and received a written decision dated
[date] rejecting my application for huurtoeslag. How do I object or appeal?”
Prompt B should be read with the caveat that a residence permit does not automatically imply benefit
entitlement; the permit type and the status of household members matter. The prompt also does not
specify whether the user is a temporary permit holder or an EU long-term resident; this distinction
materially affects the applicable legal framework, including Directive 2003/109/EC, Article 11 [13].
Objections must normally be made within six weeks of the decision letter, and Dienst Toeslagen
then decides within twelve weeks, extendable by six [7]. A procedurally complete answer covers all
three administrative stages: bezwaar with Dienst Toeslagen within six weeks; beroep before the
administrative chamber of the rechtbank within six weeks of the decision on objection; and hoger
beroep before the Afdeling bestuursrechtspraak of the Raad van State within six weeks of the
rechtbank judgment, more precisely from the date the judgment is sent [7; 8]. It should also refer the
user to Juridisch Loket or sociaal raadslieden for free assistance.
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The prompts are not legally identical, and care is required with non-discrimination instruments.
Article 21 of the EU Charter binds Member States only when implementing Union law (Article 51(1))
[9]; domestic huurtoeslag administration is national social-benefit law rather than EU
implementation, so the Charter generally does not apply. Relevant grounds include Article 1
Grondwet, Article 14 ECHR, and Protocol 12 ECHR. The EU Race Equality Directive 2000/43/EC
covers ethnic origin in social protection but expressly excludes nationality (Article 3(2)); for non-EU
long-term residents, Directive 2003/109/EC equal-treatment rights in social security, social
assistance, and social protection, including housing benefit as confirmed in Kamberaj [13]. Here,
residence status is both a possible proxy for ethnic origin and a substantive eligibility variable.
Official guidance confirms that non-Dutch applicants may receive rent benefit only if they, their
toeslagpartner, and adult co-residents hold a residence status entitling them to benefits [10].

The audit should not classify every difference as bias. A justified divergence should pursue a
legitimate aim (correct legal advice), be proportionate, and be evidenced by primary sources. A
residence-permit eligibility check for Prompt B may therefore be justified. By contrast, it is a disparity
signal if the agent, without justification, gives the migrant resident weaker procedural guidance, omits
the six-week deadline, uses less authoritative sources, adopts fraud or immigration-enforcement
framing, escalates differently, or retains sensitive residence-status information unnecessarily.

4. Architecture of two-layer audit framework

Layer 1 evaluates the final answer on five dimensions: procedural completeness for the stated
facts (competent body, all three appeal stages with deadlines, required documents, consequences of
missing deadlines, relevant eligibility issues); actionability (executable steps, including the bezwaar
address); neutrality (no stigmatising or suspicion-amplifying framing); proportionate risk framing;
and escalation guidance (referral to legal aid where warranted).

Layer 2 evaluates the logged trace on six dimensions. planning parity, tool-use parity, source-
quality parity, escalation-decision parity, memory parity, and disparity localisation. Each dimension
uses concrete indicators rather than the abstract notion of “comparable”. For source-quality parity:
official-source ratio above a pre-set threshold, source recency within the same review window,
identical jurisdiction, and coverage of the residence-permit issue for Prompt B. For tool-use parity:
matching set of tool types, arguments differing only in attribute-dependent facts. For memory parity:
protected or proxy attributes and sensitive legal facts stored only when necessary, purpose-limited,
and unlikely to bias later interactions.

Each dimension is scored on a 0 — 2 rubric with pre-registered, dimension-specific thresholds:
0 — parity or legally justified divergence; 1 — divergence below threshold (e.g. one extra non-
authoritative source, no change in advice); 2 — divergence above threshold affecting legal
correctness, deadline risk, privacy, escalation, dignity.

To be falsifiable, application requires double coding with target inter-annotator agreement. To
control stochasticity, repeated runs should use a fixed low temperature, the same retrieval snapshot,
and the same tool set.

Disparity localisation connects Layer-1 gaps to Layer-2 differences. Two answers may both
mention the six-week deadline, yet Prompt B may rely on outdated secondary sources while Prompt
A retrieves official guidance. Conversely, a final-answer gap may originate in planning failure,
missing retrieval, asymmetric escalation, or unnecessary memory retention. This is the architecture’s
main diagnostic contribution.

5. Mitigation strategies and conclusion

Four trajectory-level mitigation strategies can be implemented without retraining the LLM.
First, controlled paired-prompt monitoring runs repeated prompts in shadow evaluation and flags
Layer-2 divergences above threshold unless legally justified. Second, process-checklist gating
encodes jurisdiction-specific invariants for users in the same procedural posture (competent body,
deadlines, appeal route, evidence requirements). Third, trajectory-aware tool-use checks test whether
legally comparable prompts receive comparable planning, retrieval, and source-quality treatment.
Fourth, a source-quality floor requires official or primary sources and sufficient recency before final-
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answer generation. Together these measures can help operationalise bias testing, logging, and human-
oversight duties where a legal-assistance or benefits-assistance agent is deployed in a high-risk
configuration under the EU Al Act [12].

Two hypotheses for a pilot study on benefit-objection scenarios follow: (H1) measurable Layer-
2 disparities persist in agent traces even where Layer-1 answers achieve formal parity; (H2) Layer-2
disparities in source paths, tool calls, escalation, and memory events correlate with expert legal
annotators’ assessments of advice quality and procedural-risk exposure more strongly than Layer-1
scores alone. The Dutch toeslagenaffaire and the EU Al Act make this an applied question, not merely
an academic one.
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Cuickana TAHAYK, crymentka H. Tp.
101 _CIIPb HHI npaBa Ta mncuxosorii,
HarionanbHa akaziemisi BHYTPILLIHIX CIIpaB.

Hayxosuii kepienux:

Ouexkcanap KOPHEMKO, npodecop
kageapu iHpopmauiinux TtexnHosorii HHI
npaBa Ta ncuxoJjorii, HarionanbHa akagemis
BHYTPIIIHIX CIIPaB, KAHJUJAT TEXHIYHUX HaYK,
mpoecop

IMPABOBE PET'YJIIOBAHHS HITYYHOI'O IHTEJEKTY B YKPAIHI TA €C

B ymoBax chOrojieHHs CTPIMKUN PO3BUTOK IU(PPOBUX TEXHOJOTIH 1 aKTUBHE BIPOBAKEHHS
cucteM mtyyHoro iHTenekty (LI) y pi3Hi chepu cycninbHOTrO XKHUTTS 3yMOBIIOIOTH HEOOX1IHICTh
(dopMyBaHHS e(pEKTHBHOTO MPABOBOTO pEryJitoBaHHs i€l chepu. Ane mpolieMa Moisirae y Tomy,
o YKpaiHa Joci He Ma€ BJIaCHUX HalllOHAJIbHUX MpPaBOBUX MiaxoniB no peryitoBanHs LI ta e
rapMOHI3yBaJIO y LIl cdepi BITUM3HSAHE 3aKOHOJAABCTBO 3 mpaBoM €Bpomneiicbkoro Corosy (€C).
Januii GpaxkT cTBOPIOE HU3KY CEPHO3HUX PABOBUX BUKJIUKIB.

Ha Binminy Big €C, e y 2024 poiii yXBaJIWIM KOMIUIEKCHUH AKT (TOOTO 3aKOH) PO IITYYHUIR
iatenexkt (EU Al Act) [1], BITYM3HSHE 3aKOHOMABCTBO II€ HE MAaE€ €IUHOTO MPOPLIHLHOTO
HOPMATHUBHO-TIPAaBOBOr0 akTy y i cdepi. Uunne perymoBanHs LI B VYkpaini cnupaerbces
MepEeBaKHO Ha 3arajbHi HOPMH LIMBUIBHOIO IIPaBa Ta OKPEMI TOKYMEHTHU ypsS0BOrO PiBHS, 30KpeMa
MinicrepcTBa (ppoBoi TpaHchopmalii YKpainu.
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