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Abstract—Recent breakthroughs in large language models have
made it feasible to effectively summarize cross-lingual dialogue
information, proving essential for the global communication con-
text. However, existing methodologies encounter difficulties main-
taining factual consistency across multiple dialogue exchanges
and lack clear explanations of the summarization process. This
paper presents a novel factually consistent prompting technology
with large language models to address these challenges in cross-
lingual dialogue summarization. First, we propose a factual
replacement mechanism to enhance information analysis by in-
corporating noise information into summarization candidates. We
adopt a self-guidance framework to enforce factual consistency,
enhancing information flow tracking in cross-lingual hybrid
dialogue scenarios with the assistance of GPT-based models.
Furthermore, we introduce a view-aware chain-of-thought-driven
architecture to improve the interpretability and transparency of
the cross-lingual dialogue summarization process. Comprehensive
experimental evaluations on cross-lingual summarization tasks,
spanning English, French, Spanish, Russian, Chinese, and Arabic,
and hybrid cross-lingual tasks substantiate that the proposed

Corresponding author: Yao Zhang (yaozhang@nankai.edu.cn), Zhenglu
Yang (yangzl@nankai.edu.cn)

model achieves superior performance relative to state-of-the-art
baselines.

Index Terms—Cross-Lingual Dialogue Summarization, Factual
Consistency, Large Language Model

I. INTRODUCTION

Cross-lingual summarization is an essential task in natural
language processing that seeks to compress the content from
a document context written in one language (e.g., Spanish)
and generate a coherent summary in another language (e.g.,
French). Recently, research on multilingual summarization has
expanded to more challenging scenarios, such as dialogues in
which speakers interact using their preferred languages. We
aim to define this task as Cross-Lingual Dialogue Summariza-
tion (CLDS). Accurately summarizing cross-lingual dialogues
has grown increasingly crucial in our globalized society, where
communication often transcends linguistic boundaries. CLDS
is emerging as an essential tool for facilitating comprehension
and collaboration in diverse contexts.



Cross-Lingual Dialogue Wrong Factual Analysis

Hi Michael. 1 just had a chance to review your latest /_:3 Incorrect: Michael made changes to the painting and
painting. t': submitted them
1ts really impressive, but I think there are a few =) | Correct: Michael made changes to the painting, but
tweaks we could consider to make it even better. (T eventually submitted the first draft.
7 Ef" John, FRBBITAURIR. {RSHARN Factual Consistency Information
" (Translaion: Sure, John T open to feedback. What do you have Factual Consistency: Ts this painting needed adjust?
) Before Reply: Needed
[Omit Information] @ After Reply: Not needed
BBAT. EERBEERD?
g i o DA i i) - | Factual Consistency: Is this John satisfied with
. - painting?
No, that's about it. [Omit Information] £
! ] @ Before Reply: No, still need to adjust
After Reply: Yes, John satisfied with the origin one.
Interpretability Description
Michael( 7 ): Dissatisfaction— Offer Proposal—
(Translation: Hey John, I've prepared a revised version based on N J
‘your suggestions. Take a look what do you think?) > Satisfaction
Hi Michael. 1 just had a chance to review your latest @ John({5): Submit painting— Adjustment — Changing
painting. Actually, let's just go with the original. back to original one
Cross-Lingual Dialogue Summarization
Chinese: JohnZWERENFERAEE, Michae BETIER, {ElohnBERERERIF
French: John a recommandé de simplifier l'arriére-plan et d'améliorer I'éclairage, mais a finalement choisi de conserver la
version originale de Michael malgré les ajustements.
Spanish: John recomendé simplificar el fondo y mejorar la iluminacion, pero finalmente decidié mantener la version
original de Michael a pesar de los ajustes.
Russian: J[KoH IPe/UIOKILT YIPOCTIITS (OH I yyHIIIITh OCBEMICHIIe, HO B IITOTe PMIILT OCTABITS OPHITHATHHYIO BEPCIO
MaiiKa, HECMOTpA Ha I3MeHEHIIA
Arabic: s 5 il SAlis i Yialese JSia (355 iy Sials Slaills ol Micess Yials (Ll ol ¥ jia 23 Sic 25

Fig. 1. An overview of the CLDS task. Different speakers communicate with
each other using their native languages. Factual consistency and interpretabil-
ity are crucial in generating accurate and appropriate summaries.

The demand for effective dialogue summarization has
surged, especially in multinational conferences, where speak-
ers interact using their preferred languages [1]-[6]. In such
context, the specificity of feedback and the clarity of commu-
nication are essential. However, current research efforts strug-
gle to effectively tackle the complexities that emerge when
diverse participants utilize their native languages to interact,
resulting in producing accurate and contextually relevant sum-
maries. The specificity of CLDS is closely related to machine
translation and mono-lingual summarization. Consequently,
the CLDS domain has advanced through dedicated research
initiatives that enhance frameworks and datasets adapted to
cross-lingual contexts [7]-[12].

Despite the progress achieved, two fundamental challenges
persist in CLDS: factual consistency and the requirement
for explanations of summarization generation. In terms of
factual consistency, it is a critical issue in summarization that
has been extensively studied in various contexts, e.g., long
document summarization [13], [14] and multilingual summa-
rization [15]-[17]. As shown in Fig. 1, speakers’ perspectives
evolve through ongoing interactions, and highlighting this
dynamic nature of dialogue, primarily factual consistency, can
significantly improve performance. However, it has received
limited attention in multilingual dialogue summarization, es-
sential for effectively addressing the unique characteristics of
dialogue contexts, such as noise and fragmented information.
To ensure factual accuracy, it is often vital to provide clear
explanations during summarization. This paper presents a
noise-tolerant self-reply module and a temporal information
analysis module designed to enhance factual consistency and
improve interpretability.

In addition to factual consistency, summarization inter-
pretability also poses a challenge for current CLDS studies.
Existing approaches often overlook the potential benefits of
interpretability in the summarization process, which are crucial
for validating source content and establishing the reliability of

the summaries.

To effectively capture and utilize complex cross-lingual
information, we introduce a factual replacement mechanism
that enhances information analysis by incorporating noise into
CLDS candidates. Additionally, we present a self-guidance
structure to ensure factual consistency, which improves the
tracking of information flow in cross-lingual dialogue scenar-
ios with the assistance of LLMs. We also introduce a view-
aware CoT-based prompt model, which integrates diverse per-
spectives to facilitate self-guidance dialogue summarization.

Our main contributions are as follows:

(1) We introduce an integrated framework that follows the
recent trend of using CoT approaches with LLMs. This frame-
work incorporates a novel factual consistency-aware module
and an interpretability module to more effectively address the
challenges in CLDS.

(2) We propose a factual replacement mechanism alongside
a self-reply analysis for factual consistency to capture the flow
of dialogue effectively. This approach inputs noisy information
and analyzes comments to enhance the understanding of
relationships between different speakers.

(3) An extensive experimental evaluation validates our
model’s exceptional performance across multiple benchmarks
in the cross-lingual dialog summarization task. Moreover, our
model surpasses existing methods in factual consistency and
interpretability.

II. RELATED WORK

Cross-lingual dialogue summarization involves two core
tasks, i.e., cross-lingual summarization and translation. Tradi-
tional approaches use pipeline architectures, i.e., either sum-
marizing before translating (SumTran) or translating before
summarizing (TranSum) [5], [18]. While interpretable, these
methods suffer from error propagation between stages and lead
to inferior performance.

To address this issue, recent work has shifted toward End-
to-End (End2End) models that fine-tune LLMs in a sequence-
to-sequence framework to directly generate summaries in the
target language and can significantly improve results. Enhance-
ments such as multi-task learning, specialized attention mech-
anisms, knowledge distillation, and variational autoencoders
further boost performance [1].

However, full fine-tuning remains computationally expen-
sive which requires extensive data and gradient-based op-
timization. Lightweight alternatives like prefix tuning that
updates only a subset of parameters [19] and prompt-based
methods have emerged. These approaches guide LLMs via
carefully designed inputs to leverage pre-trained knowledge
with minimal computation. Prompting and chain-of-thought
strategies show strong promise in zero-shot and few-shot
cross-lingual summarization [20], [21].

Fact consistency remains a major challenge in summa-
rization and has been well-studied in long-document [13]
and multilingual settings [15]. Yet it is largely overlooked
in multilingual dialogue summarization. This gap is critical,
as dialogues contain noise, interruptions, and fragmented



utterances that heighten the risk of factual inaccuracies in
summaries.

III. THE PROPOSED FRAMEWORK

As illustrated in Fig. 2, we introduce an integrated CLDS
framework that comprises three key components: the main
stream of CoT with LLMs, a Factual Consistency Module,
and an Interpretability Module. Given the superior reasoning
capabilities of CoT approaches with LLMs, we incorporate
a CoT prompting structure within the main framework to
address the CLDS task. Specifically, the cross-lingual dialogue
information coupled with contextual CoT prompts' is fed
into the LLM to obtain the raw output. Subsequently, two
optimization modules are incorporated into the process to
refine the results, as explained below.

In the Factual Consistency Module (portrayed on the top of
Fig. 2), we deliberately incorporate noise into the generated
candidates, followed by a self-reply analysis process to evalu-
ate factual consistency. The detail of the factual consistencey
module will be presented in Section III-A. Meanwhile, in the
Interpretability Module (demonstrated at the bottom of Fig. 2),
we compute the temporal weights of different sentences,
enabling the detection of shifts in viewpoints among various
participants throughout the communication process. The detail
of the Interpretability Module will be depicted in Section III-B.

A. Factual Consistency Module

We adhere to factual consistency [22], which requires the
text to be faithful to its grounding source, regardless of the
“correctness” w.r.t. the “real world”. We assess faithfulness
by merely considering the information present in the input
text rather than external knowledge. Models may yield wrong
results when generating a summary that differs from the
detailed information in the given document. According to the
research on this phenomenon [15], [22], [23], the reason may
be attributed to the restriction of pre-trained data source, the
lack of support from external knowledge source and insuf-
ficient treatment of uncertain information. To overcome this
deficit, we propose the GPT self-analysis structure to capture
the factual consistency information to reduce the influence of
wrong inference progress.

In our proposed structure, we inject noise into the generated
summary candidates and then use GPT as the pre-trained LLM
to analyze the altered information. In particular, we inject
noise into the summary candidates via the Sentence Shuffle
Rearrangement Mechanism, Entity Replacement Mechanism,
and Paraphrase Mechanism.

1) Sentence Shuffle Rearrangement Mechanism: The pre-
trained task of the TS Module inspires the main idea of our
Sentence Shuffle Rearrangement Mechanism. We randomly
shuffle the sentences in the dialogue and use the GPT API to
reorder the shuffled dialogue with the guidance information
provided by the prediction summary. We use the Sentence

'A representative prompt is designed as follows: “Focus solely on summa-
rizing the key points and do not analyze or comment on the languages used
in the conversation. Let’s think step by step”.

Shuffle Rearrangement Mechanism to evaluate the factual
consistency between summary and dialogue sentences.

The whole progress can be formulated as follows: the
sequence of dialogue sentences could be represented as S =
(s1,82,...,8n), Where s; is the i-th sentence in the dialogue
progress. We shuffle this information using a random permu-
tation function 7, which is a bijection mapping the indices
1,2, ...,n onto itself, as follows:

m:{1,2,...,n} = {1,2,...,n}, (1)

where 7(i) indicates the new position of the i-th sentence
after shuffling. With the assistance of m, the shuffled dialogue
sequence S’ can be defined as follows:

S = [s7(1), 5n(2)s -+ Sn(n)]- )

We use the GPT API denoted as GPT() with task description
request TReorder to generate the reordered Sgggrps results
through the task mapping function as follows:

GPT(S/7 TReorder) — S15'5’RM- (3)

Then, we use the absolute position loss Lossssra to evaluate

the factual consistency between S and Sssgras:
n

LosSssrym = Z |i — Indexzgqpa, (Si)l, 4)
i=1

where Indexg - (s;) is the index number of the sentence s;
in Sssrar- The parameters of temperature and top-p nucleus
sampling in generating progress are important for the learning
performance of GPT, which controls the randomness and
diversity of the model’s output, respectively. Their effects on
our model will be evaluated in Section IV-C.

2) Entity Replacement Mechanism: This mechanism injects
factual inconsistencies into dialogue sentences. In this process,
we modify details in the dialogue and use GPT to analyze the
factual consistency.

We focus on the rationales generated by GPT, as they
describe its inference process. These rationales reveal how the
model captures subtle relationships among objects, characters,
and references.

Our data generation process consists of three main steps
for introducing noise. First, we perform entity substitution
by replacing entities with random words. Second, we conduct
action substitution, replacing character behaviors with random
actions. Third, we implement summary manipulation, altering
summaries to contradict the dialogue. Finally, we prompt GPT
to generate explanations for the factual misalignments in these
noise-injected summaries. These explanations provide valuable
insights into the model’s reasoning capabilities.

We use the GPT API with the task description request
Trry to generate noise candidates S'E RM:

GPT(S, Tgrwm) — Seru- &)

Then, we instruct GPT through instruct prompting
TFactEvaluate, t0 analyze whether this altered information is
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Fig. 2. The proposed framework consists of three components: the main stream of CoT with LLMs in the center, the Factual Consistency Module at the top,
and the Interpretability Module at the bottom. In the Factual Consistency Module, we introduce noise to challenge the LLM and extract factual information.
In the Interpretability Module, we utilize temporal information and conduct view-aware analysis.

correct with the summary candidate set C' and its inference
progress, and analyze the factual consistency value s g

0,1]. (6)

We use the loss Lossgrys Which tries to instruct GPT to
catch factual consistency information under the guidance of
the ground-truth summary:

Sfact = GPT(SERMa C, TFactEvaluate) €

max
GPT(TFact)

Lossgry = Sfact- @)

3) Paraphrase Mechanism: In this mechanism, we insert
the noise information to maintain the idea of summary can-
didates. In specific, we paraphrase the summary by replacing
the word with another word with a similar meaning. Moreover,
we also change the sentence structure and tone, attempting to
confuse the factual consistency module.

Similar to the Entity Replacement Mechanism, we use GPT
with the task description request T'pjs to create a paraphrase
Spu through raw summary S. Then, we propose self-reply
analysis, which evaluates the factual consistency score Sjqc¢
as follows:

GPT(S, Tprr) — Spur- (8)

We minimize the loss Losspjs to keep the crucial information
without changing descriptions as follows:
Spu- 9

Losspyr = — max

GPT(TFact)

B. Interpretability Module

One of the primary challenges researchers encounter is the
black-box nature of LLMs. Within the CoT framework, the
CLDS task is divided into summarization and translation,
enabling a deeper understanding of the intermediate processes.

To improve interpretability and capture critical details, we in-
troduce the temporal weight and view-aware analysis designed
to extract meaningful insights from the model’s decision-
making process.

1) Temporal Weight: During interactions, participants’
viewpoints may shift dynamically over time. To capture this
temporal variation, we adopt the Temporal-Difference algo-
rithm [24]. This method leverages current state values while
incorporating future states in reinforcement learning, allowing
for a more adaptive understanding of evolving perspectives.

Given the sentence value at time ¢ as s;, we employ the
LLM to evaluate s;, denoted as V(). The temporal-difference
value V (s;) is then updated using the following function:

Vist) « Vise) + a(rt_l +Vi(si—1) — V(st)), (10)

where o represents the learning rate, r;_; denotes the weight
of information gain at time ¢-1, as generated by GPT.

2) View-Aware Analysis: Since participants’ attitudes and
perspectives naturally evolve during communication, we in-
troduce a view-aware prompting structure. This approach
integrates CoT reasoning as additional context, allowing the
GPT API to enhance self-guidance and generate more effective
responses. Throughout this process, we constrain the view-
point to a limited number of words, providing GPT with a
clear framework to comprehend the overall structure of the
communication. Subsequently, we utilize the task description
Tyiew to extract the relevant information S\/iew as

GPT(S, TView) — SVieur

IV. EXPERIMENTS

Y

A. Dataset

We evaluate our approach using the MSAMSum [25] and
ClidSum [26] datasets. For MSAMSum, we focus on the Mix-



To-Many task to assess performance in a multilingual setting.
For ClidSum, we use the XSAMSum and XMediaSum40k
subsets for our evaluation.

B. Experimental Settings

Our experiments are conducted using the GPT-3.5-turbo
and GPT-40 API configurations. In addition to GPT-based
methods, we also compare with the following baselines:

e mT5: We fine-tune the mTS5S model on the MSAMSum
dataset using an end-to-end approach for downstream
tasks. This setup directly maps input sequences to the
target outputs;

e mBART: We fine-tune mBART on the MSAMSum
dataset using the same end-to-end methodology.

We fine-tune the model using the Adam optimizer with
hyperparameters set to 3; = 0.9, 32 = 0.998, and ¢ = 107°.
For evaluation, we utilize beam search with a beam width of
four and apply a repetition penalty of 5.0. The temperature
is set to 0.75, and the top-p parameter in the GPT API
is configured to 0.9. These experimental settings facilitate
a comparative evaluation of the performance of state-of-the-
art pre-trained LLMs. Under the CoT paradigm, the results
produced by the summarization and translation modules are
jointly consolidated and systematically integrated via a struc-
tured reasoning process.

C. Experimental Results

We evaluate all models using ROUGE-1/2/L F1 scores. For
non-English languages, we employ language-specific tokeniz-
ers (e.g., Jieba for Chinese, SpaCy for Russian, and NLTK for
Arabic) prior to evaluation.

As shown in Table I, on the MSAMSum dataset, our
proposed model, which integrates factual consistency and
interpretability, significantly outperforms the CoT baseline. It
proves effective across all six evaluated languages, improving
the ROUGE-1 score from 0.3266 to 0.3440 in the Mix2English
CLDS task. Further analysis reveals that these two components
are synergistic; an ablation study confirms that their integration
boosts the ROUGE-1 score from 0.2587 to 0.3440.

To validate our method’s generalizability, we conduct ex-
periments on the ClidSum dataset. The results demonstrate
state-of-the-art performance in both monolingual and cross-
lingual summarization. Specifically, for cross-lingual tasks
from English, our model increases the ROUGE-1 score from
0.1653 to 0.2487 for German summaries and from 0.1554 to
0.2241 for Chinese summaries, underscoring its robustness.

1) Interpretability Analysis: To better capture the inter-
pretability information in our structure, we introduce a case
study for analysis. In Fig. 3, we visualize the intermediate re-
sults of a given sample, which exhibit superior interpretability
features compared to other methods. We first extract view-
aware information to serve as a skeleton for guiding GPT.
Additionally, we introduce noise to the generated candidates.

As illustrated in the case study presented in Fig. 3, our
proposed method effectively and intuitively captures the shifts
in participants’ opinions throughout the dialogue, from the

Dialogue Sentence:

[en_XX] John: Hi Michael, I just had a chance to review your latest painting.

[en_XX] John: It' s really impressive, but I think there are a few tweaks we could consider to
make it even better.

[zh_CN] Michael: 49X, John, FAREEIFEURIR. FEHHABNG?

%Translation: Sure, John. I' m open to feedback. What do you have in mind?)

[en_XX] John: Well, the background feels a little too busy.

[en_XX] John: Maybe simplifying it could help draw more attention to the main subject.
[en_XX] John: Also, the lighting on the figure could use a bit more contrast—it' s a bit flat right
now.

[zh_CN] Michael: BIAT . EHES, IERFHRAVR AL, TEEMBREEKN
g?

%Translation: Got it. Simplify the background and enhance the lighting contrast on the figure
Anythin,
[en_XX] John: No, that' s about it. I think these changes will make the painting pop more.
[zh_CN] Michael 1740, BtRIBRORIS LI, ARREIRALEE.
%Translation: Okay. I' 1l work on a few adjustments and share some updated versions with you
[zh_CN] Michael: John, FAREFAIENENR TEIE, KE—TIE—RRSEARF?
%Translation: Hey John, I' ve prepared a revised version based on your suggestions. Take a
look—what do you think?

[en_XX] John: Hmm. Actually, let' s just go with the original.

[zh_CN] Michael: ..... ¥FA9,

9 Translation: .. Alright

View-Aware Analysis:

1se?

John: Initial Feedback — Revised Decision
Christian: Acknowledgment of Feedback — Reporting the Revision — Acceptance of Final
Decision

Predict:

[en_XX] John initially suggests refinements to Michael's painting, but after reviewing the

revisions, he decides the original version is best, which Michael accepts.

[fi_XX] John suggére initialement des améliorations a la peinture de Michael, mais aprés avoir

examiné la version révisée, il décide que la version originale estla meilleure

[es_XX] John nicialmente sugiere mejoras en la pintura de Michael, pero después de revisar la

version revisada, decide que la version original es la mejor, lo que Michael acepta.

}[UZQILCN] John FATEERGT Michael RIEIERH TS, (EEBIHESIRAS, RAETRER
BF

Fig. 3. An example of the analysis visualization. In our proposed structure,
we first attract the view-aware information and make the skeleton of the entire
dialogue. Then, we inject noise into the generated summary, highlighted in red,
to make our structure better understand the contextual information. Finally,
we use cross-lingual dialogue to generate its summary in the target language
based on the self-reply information.

initial need for project revisions to the eventual decision to
retain the first draft. Furthermore, the intermediate outputs
generated during this process enhance the interpretability of

our approach.

V. CONCLUSION

In this paper, we introduce a factual replacement mechanism
that incorporates noise information to improve cross-lingual
summarization analysis. A self-guidance framework ensures
factual consistency, aiding information flow tracking in cross-
lingual hybrid dialogues using GPT-based models. A view-
aware CoT-driven architecture enhances interpretability and
transparency in the summarization process. The proposed
CLDS framework integrates temporal dialogue characteris-
tics and uses CoT prompts to boost factual consistency and
interpretability. Experiments show the approach outperforms
baseline methods in CLDS.
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