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an excerpt from a sentence in LitBank [10]. Translation inaccuracies are ob-

servable in dzoTibt where words are reiterated. Alignment inaccuracies are

observable in benBeng where the mention \a White Rabbit with pink eyes" is

misaligned despite 
awless translation. Note: Arabic fonts are to be perused

left to right due to issues in the LATEX typefonts. . . . . . . . . . . . . . . . �9�N

4.5 Performance of �ne-tuned fast-coref [11] with xlmr encoder is superior to zero-

shot performance of wl-coref [12] on all the languages. However, wl-coref is

discovered to be performing well for the 5 languages on which it is �ne-tuned. �8�y

4.6 The wl-coref [12] method performs better than fast-coref [11] for the lan-

guages on which it was �ne-tuned (Hindi, Marathi, Tamil, Urdu, and Telugu). �8�R

5.1 Characteristics of several multilingual QuAD datasets. For languages where

spaces do not separate words, such as Chinese and Japanese, theMeCab

and jieba Python modules were employed for tokenization, respectively. In

contrast, for other languages, tokenization based on whitespace was applied.
� MMQA did not supply a mapping from questions to context, so we con-

structed one greedily. � MQA is derived from SQuAD, translated automat-

ically into Hindi, but approximately 92 �Wof its (start, end) positions are

incorrect. 
 For XQA, all ten contexts related to a question are concatenated

to create a uni�ed context. � Within the bAbI corpus, the passage preceding

a question is used as its context. . . . . . . . . . . . . . . . . . . . . . . . . �8�N

5.2 Summary of MuNfQuAD dataset statistics. For multilingual sentence bound-

ary detection, the ersatz toolkit [13] was used, and word tokenization was

performed via whitespace splitting. . . . . . . . . . . . . . . . . . . . . . . . �e�y

5.3 Language breakdown in MuNfQuAD with ISO 639-1 identi�ers. The dataset

covers the years 2009 through 2024. For Persian and Pashto, a 621-year o�set

is applied to article dates, as speakers of these languages use the Solar Hijri

calendar rather than the Gregorian. � African French �� Pidgin English . . . �e�k

5.4 Most common n-grams in English-translated MuNfQuAD questions indicate

that descriptive forms (what/how) are predominant. . . . . . . . . . . . . . �e�k

5.5 Most frequent entities in English-translated MuNfQuAD questions are mainly

from the Asian subcontinent, re
ecting that 16 out of 38 MuNfQuAD lan-

guages are Asian.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �e�j



5.6 A comparison of di�erent models' performance on the MuNfQuAD Test Set

for the APS task. The Random, Ones, and Zeros models always predict ran-

dom 0 or 1, always 1, or always 0, regardless of input. The APS model �ne-

tuned with the XLM-V encoder achieves the highest Label-1 F1 and macro

F1 scores. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �e�9

5.7 Results of the top-performing APS model (from Table 5.6) and silver labels

on the golden set. Languages are denoted using ISO 639-1 codes. Cohen's

kappa is reported as the Inter Annotator Agreement (IAA) score. We do not

compare the performance of our XLM-V based APS model with silver labels

on the golden set, since Table 5.6 already presents model results on the full

MuNfQuAD test set with silver labels. Silver labels achieve the highest SR,

Label-1 F1 (1), Label-0 F1 (0), and Macro F1 (M) on gold labels.. . . . . . �e�8

6.1 This table presents a comparative analysis of several post-hoc rationale ex-

traction techniques (LIME, SHAP, and LRP) applied to hate speech classi-

�cation models utilizing di�erent encoders. Architectures where the encoder

was updated during training are marked with the subscript f � t, while those

with encoders kept static are indicated by the subscript f r . Results are re-

ported on the o�cial test partition of the HateXplain dataset. The average

and standard deviation across 3-fold cross-validation are shown in paren-

theses. An upward arrow denotes that higher values are desirable, while a

downward arrow signi�es that lower values are preferable. The highest per-

formance metrics are attained by �ne-tuned RoBERTA, whereas �ne-tuned

BERT achieves the top explainability metrics. . . . . . . . . . . . . . . . . . �d�N

7.1 The table displays the e�ectiveness of the QA system with various LLMs

on a portion of the test data. Since A2 and A4 utilize an OIE system,

red color highlights where IndIE outperformed Gen2OIE, and green color

marks where Gen2OIE surpassed IndIE. ROUGE-1 (R1), ROUGE-2 (R2),

ROUGE-3 (R3), and ROUGE-LCS (RL) F1 scores are reported. Values in

parentheses indicateQA f inetuned performance, while those outside refer to

QAbase. The highest value in each column is bolded. It is evident that A1

consistently achieved superior results compared to the others.. . . . . . . . �N�R

7.2 The computational resource usage of the QA system using both the baseline

(B) and A1 methods is illustrated. The notation `x2' denotes memory usage

across a pair of GPU devices. Owing to the concise context retrieved by the

retriever, A1 is more e�cient and operates faster than B, as demonstrated. �N�k

7.3 For A1 and B, the proportion of test cases where the average ROUGE scores

(R1, R2, R3, RL) and STS-MuTe for A1 surpass those for B is presented.

Cases where A1 achieves better results (>50%) than B are highlighted inbold. �N�j



7.4 QA pipelines are shown across di�erent question types. The cell format

is: \ Total vs Best 100 for QAbase (Best 100 for QA f inetuned ) ", where To-

tal and Best 100 indicate the percentage of a category among all generated

answers and among the top-100 answers, respectively. The top-100 answers

were selected by ranking all generated answers by their average scores. If the

Best 100 percentage is higher than the correspondingTotal percentage, it is

highlighted in green; otherwise, it is marked in red . Factoid and Evidence-

Based questions are more prevalent in theBest 100 compared to Debate,

Reason, and Experience categories.. . . . . . . . . . . . . . . . . . . . . . . �N�8

8.1 A comparison of the three primary approaches on thehold-out test setfor the

top-3 suggestions generated by our chatbot. The ensemble (E) is constructed

by selecting the best-performing models, highlighted in yellow , from each

primary approach. The results clearly demonstrate that the ensemble ap-

proach outperforms all other individual approaches. . . . . . . . . . . . . . �R�y�8

8.2 Results of the ablation study on the Ensemble method (E). The table illus-

trates that removing any approach (COS/ DTP / SPC) from the ensemble

method results in lower performance.. . . . . . . . . . . . . . . . . . . . . . �R�y�e

17 The results of LLM models in a zero-shot inference setting for the abstractive

QA task on the BBC news article �?�i�i�T�b�,�f�f�r�r�r�X�#�#�+�X�+�Q�K�f�?�B�M�/�B�f�B�M�i�2�`�M���i�B�Q�M���H�@�j�3�N�y�8�3�k�y

(English version: �?�i�i�T�b�,�f�f�r�r�r�@�#�#�+�@�+�Q�K�X�i�`���M�b�H���i�2�X�;�Q�Q�;�f�?�B�M�/�B�f�B�M�i�2�`�M���i�B�Q�M���H�@�j�3�N�y�8�3�k�y�\

�n�t�n�i�`�n�b�H�4�?�B���n�t�n�i�`�n�i�H�4�2�M) are presented. The models utilized include Chat-

GPT (gpt-3.5-turbo-1106), Bloom (bigscience/bloom-7b1), Llama-2 (meta-

llama/Llama-2-7b-chat-hf), and Mistral (mistralai/Mistral-7B-Instruct-v0.1).

Translations provided in parentheses are solely for demonstration; neither the

inputs nor the responses contained any translated material. Special tokens

(<s>[INST], </s>[/INST]) were incorporated into the prompts for Llama and

Mistral. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �R�j�k
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�7�`�Q�K �Q�T�2�M�@�r�2�# �b�Q�m�`�+�2�b �Q�` �M�2�r�b �T�Q�`�i���H�b ���`�2 �+�H���b�b�B�}�2�/ ���b �Q�T�2�M�@�/�Q�K���B�M �Z�m���.�b�X �h�?�2 ���/�p���M�i���;�2

�Q�7 �+�H�Q�b�2�/�@�/�Q�K���B�M �Z�� �b�v�b�i�2�K�b �B�b �i�?�2�B�` ���#�B�H�B�i�v �i�Q �T�`�Q�p�B�/�2 �`�2�H�B���#�H�2 ���M�b�r�2�`�b �m�b�B�M�; �� �b�i�`�m�+�i�m�`�2�/

�F�M�Q�r�H�2�/�;�2 �#���b�2 �(�j�9�)�X �*�Q�M�p�2�`�b�2�H�v�- �G���`�;�2 �G���M�;�m���;�2 �J�Q�/�2�H�b �U�G�G�J�b�V �T�`�2�@�i�`���B�M�2�/ �Q�M �2�t�i�2�M�b�B�p�2

�i�2�t�i �+�Q�`�T�Q�`�� �7�`�Q�K �i�?�2 �r�2�# ���`�2 �#�2�i�i�2�` �b�m�B�i�2�/ �7�Q�` �?���M�/�H�B�M�; �Q�T�2�M�@�/�Q�K���B�M �[�m�2�b�i�B�Q�M�@���M�b�r�2�`�B�M�;

�i���b�F�b �(�j�8�)�X �1�t���K�T�H�2�b �Q�7 �+�H�Q�b�2�/�@�/�Q�K���B�M �Z�� �b�v�b�i�2�K�b �B�M�+�H�m�/�2 �i�?�Q�b�2 �/�2�b�B�;�M�2�/ �7�Q�` �#���b�2�#���H�H �(�k�j�)

���M�/ �?�2���H�i�?�+���`�2 �(�j�e�)�X �A�M �+�Q�M�i�`���b�i�- �Z�� �b�v�b�i�2�K�b �i�`���B�M�2�/ �Q�M �Q�T�2�M�@�/�Q�K���B�M �Z�m���.�b�- �b�m�+�? ���b

�a�Z�m���. �(�j�d�)�- ���`�2 �+�H���b�b�B�}�2�/ ���b �Q�T�2�M�@�/�Q�K���B�M �Z�� �b�v�b�i�2�K�b�X

�R�X�k�X�k �.�B�b�+�Q�m�`�b�2

�*�2�`�i���B�M �Z�� �b�v�b�i�2�K�b ���`�2 �/�2�b�B�;�M�2�/ �i�Q �B�M�+�Q�`�T�Q�`���i�2 �i�?�2 �+�Q�M�i�2�t�i �Q�7 �T�`�2�p�B�Q�m�b�H�v ���b�F�2�/ �[�m�2�b�i�B�Q�M�b

���M�/ �i�?�2�B�` �+�Q�`�`�2�b�T�Q�M�/�B�M�; ���M�b�r�2�`�b �i�Q �;�2�M�2�`���i�2 �`�2�b�T�Q�M�b�2�b �7�Q�` �i�?�2 �+�m�`�`�2�M�i �[�m�2�`�v�X �h�?�2�b�2 �b�v�b�@
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�Z�� �b�v�b�i�2�K�b �`�2�[�m�B�`�2�b �� �Z�m���. �+�Q�M�i���B�M�B�M�; �+�Q�M�p�2�`�b���i�B�Q�M���H �/���i���X �*�Q�M�p�2�`�b�2�H�v�- �Z�� �b�v�b�i�2�K�b �i�?���i

�T�`�Q�+�2�b�b �2���+�? �[�m�2�b�i�B�Q�M �B�M�/�2�T�2�M�/�2�M�i�H�v�- �r�B�i�?�Q�m�i �+�Q�M�b�B�/�2�`�B�M�; �T�`�B�Q�` �B�M�i�2�`���+�i�B�Q�M�b�- ���`�2 �+�?���`���+�i�2�`�@

�B�x�2�/ ���b �K�2�K�Q�`�v�@�H�2�b�b �/�B�b�+�Q�m�`�b�2 �b�v�b�i�2�K�b�X �6�Q�` �B�M�b�i���M�+�2�- �i�?�2 �*�?���i�:�S�h �r�2�# �B�M�i�2�`�7���+�2 �Q�T�2�`���i�2�b

���b �� �+�Q�M�p�2�`�b���i�B�Q�M���H �Z�� �b�v�b�i�2�K �#�v �B�M�i�2�;�`���i�B�M�; �T�`�2�p�B�Q�m�b�H�v ���b�F�2�/ �[�m�2�b�i�B�Q�M�b ���M�/ �i�?�2�B�` ���M�b�r�2�`�b

�r�B�i�? �i�?�2 �+�m�`�`�2�M�i �[�m�2�`�v �(�j�3�)�X �A�M�B�i�B���H�H�v�- �i�?�B�b �7�m�M�+�i�B�Q�M���H�B�i�v �/�B�/ �M�Q�i �T�2�`�b�B�b�i ���+�`�Q�b�b �/�B�z�2�`�2�M�i �+�?���i

�b�2�b�b�B�Q�M�b�c �?�Q�r�2�p�2�`�- �B�M �� �`�2�+�2�M�i �m�T�/���i�2�- �*�?���i�:�S�h �?���b �#�2�2�M �2�M�?���M�+�2�/ �i�Q �K���B�M�i���B�M �� �;�H�Q�#���H

�K�2�K�Q�`�v ���+�`�Q�b�b �b�2�b�b�B�Q�M�b�- �B�M�+�Q�`�T�Q�`���i�B�M�; �T�`�B�Q�` �B�M�i�2�`���+�i�B�Q�M�b �B�M�i�Q �B�i�b �`�2�b�T�Q�M�b�2�b �(�j�N�)�X �:�2�M�2�`���H�H�v�-

�Z�m���.�b ���`�2 �K�2�K�Q�`�v�@�H�2�b�b �m�M�H�2�b�b �2�t�T�H�B�+�B�i�H�v �/�2�b�B�;�M�2�/ �Q�i�?�2�`�r�B�b�2�X �1�t���K�T�H�2�b �Q�7 �+�Q�M�p�2�`�b���i�B�Q�M���H
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�R�X�k�X�j ���M�b�r�2�` �h�v�T�2

�*�2�`�i���B�M �[�m�2�b�i�B�Q�M�b �+���M �#�2 ���/�2�[�m���i�2�H�v ���M�b�r�2�`�2�/ �r�B�i�? �D�m�b�i �� �7�2�r �r�Q�`�/�b �Q�` �� �b�?�Q�`�i �T�?�`���b�2�X

�6�Q�` �B�M�b�i���M�+�2�- �i�?�2 �[�m�2�b�i�B�Q�M �ó�q�?�Q �r���b �i�?�2 �}�`�b�i �S�`�B�K�2 �J�B�M�B�b�i�2�` �Q�7 �A�M�/�B���\�ô �+���M �#�2 �b�m�{�+�B�2�M�i�H�v

���M�b�r�2�`�2�/ �r�B�i�? �i�?�2 �T�?�`���b�2 �ó�C���r���?���`�H���H �L�2�?�`�m�X�ô �A�M �i�?�2 �}�2�H�/ �Q�7 �L���i�m�`���H �G���M�;�m���;�2 �S�`�Q�+�2�b�b�B�M�;�-

�b�m�+�? �[�m�2�b�i�B�Q�M�b ���`�2 �+�H���b�b�B�}�2�/ ���b �7���+�i�Q�B�/ �[�m�2�b�i�B�Q�M�b�X �A�M �+�Q�M�i�`���b�i�- �[�m�2�b�i�B�Q�M�b �i�?���i �M�2�+�2�b�b�B�i���i�2

�+�Q�K�T�`�2�?�2�M�b�B�p�2�- �K�m�H�i�B�@�b�2�M�i�2�M�+�2 �`�2�b�T�Q�M�b�2�b ���`�2 �`�2�7�2�`�`�2�/ �i�Q ���b �M�Q�M�@�7���+�i�Q�B�/ �[�m�2�b�i�B�Q�M�b�X �6�Q�` �2�t�@

���K�T�H�2�- �i�?�2 �[�m�2�b�i�B�Q�M �ó�>�Q�r �/�B�/ �C���r���?���`�H���H �L�2�?�`�m �#�2�+�Q�K�2 �i�?�2 �}�`�b�i �S�`�B�K�2 �J�B�M�B�b�i�2�` �Q�7 �A�M�/�B���\�ô

�`�2�[�m�B�`�2�b �� �/�2�i���B�H�2�/�- �2�t�T�H���M���i�Q�`�v ���M�b�r�2�`�X

�A�M �Q�m�` ���M���H�v�b�B�b �Q�7 �i�?�2 �L���i�m�`���H �Z�m�2�b�i�B�Q�M�b �U�L�Z�V �/���i���b�2�i �(�9�k�)�- �r�?�B�+�? �B�M�+�H�m�/�2�b �K���M�m���H

���M�M�Q�i���i�B�Q�M�b �/�B�b�i�B�M�;�m�B�b�?�B�M�; �[�m�2�b�i�B�Q�M�b �i�?���i �+���M�M�Q�i �#�2 ���M�b�r�2�`�2�/ �r�B�i�? �� �7���+�i�Q�B�/ �`�2�b�T�Q�M�b�2�- �r�2

�Q�#�b�2�`�p�2�/ �+�H�2���` �/�B�z�2�`�2�M�+�2�b �#�2�i�r�2�2�M �7���+�i�Q�B�/ �U�b�?�Q�`�i�V ���M�/ �M�Q�M�@�7���+�i�Q�B�/ �U�H�Q�M�;�V ���M�b�r�2�`�b�X �P�m�i �Q�7 �i�?�2

�/���i���b�2�i�- �d�3�E �[�m�2�b�i�B�Q�M�b �?���/ �b�?�Q�`�i�- �7���+�i�Q�B�/ ���M�b�r�2�`�b�- �r�?�B�H�2 �j�3�E �`�2�[�m�B�`�2�/ �i�`�m�2 �H�Q�M�;�- �M�Q�M�@�7���+�i�Q�B�/

���M�b�r�2�`�b�X �a�v�M�i���+�i�B�+���H�H�v�- �7���+�i�Q�B�/ ���M�b�r�2�`�b �r�2�`�2 �K�m�+�? �b�B�K�T�H�2�`�- �r�B�i�? ���M ���p�2�`���;�2 �/�2�T�2�M�/�2�M�+�v �i�`�2�2

�/�2�T�i�? �Q�7 �k�X�e �U�`���M�;�B�M�; �7�`�Q�K �R �i�Q �R�8�V�- �+�Q�K�T���`�2�/ �i�Q �� �K�m�+�? �/�2�2�T�2�` ���p�2�`���;�2 �Q�7 �3�X�y �U�`���M�;�B�M�;

�7�`�Q�K �k �i�Q �j�j�j�V �7�Q�` �M�Q�M�@�7���+�i�Q�B�/ ���M�b�r�2�`�b�X �6�m�`�i�?�2�`�K�Q�`�2�- �i�?�2 �+�Q�K�T�Q�b�B�i�B�Q�M �Q�7 �S���`�i�@�P�7�@�a�T�2�2�+�?

�U�S�P�a�V �i���;�b �/�B�z�2�`�2�/ �M�Q�i���#�H�v�, �B�M �b�?�Q�`�i ���M�b�r�2�`�b�- �T�`�Q�T�2�` �M�Q�m�M�b�- �+�Q�K�K�Q�M �M�Q�m�M�b�- ���M�/ �M�m�K�2�`���H�b

�U�S�_�P�S�L�Y�L�P�l�L�Y�L�l�J�V �K���/�2 �m�T �d�k�W �Q�7 �i�?�2 ���M�b�r�2�` �i�Q�F�2�M�b�- �r�?�2�`�2���b �B�M �H�Q�M�; ���M�b�r�2�`�b�-
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�L���K�2 �a�Q�m�`�+�2 �.�Q�K���B�M �*�Q�M�i�2�t�i ���M�b�r�2�` �h�v�T�2 �.�B�b�+�Q�m�`�b�2�O�Z��

�J�2�/�Z�m���. �"�2�M ���#���+�?�� ���M�/ �.�2�K�M�2�`�@�6�m�b�?�K���M�k�y�R�N�- �(�9�d�)
�*�H�Q�b�2�/

�U�J�2�/�B�+�B�M�2�V
�L�Q �L�Q�M�@�7���+�i�Q�B�/�J�2�K�Q�`�v�@�H�2�b�b�9�d�E

�G�B�i�2�`���i�m�`�2�Z�� �q���M�; �2�i ���H�X�k�y�k�R�- �(�9�3�)
�*�H�Q�b�2�/

�U�G�B�i�2�`���i�m�`�2�V
�a�?�Q�`�i �6���+�i�Q�B�/ �J�2�K�Q�`�v�@�H�2�b�b�R�8�y�E

�1�G�A�8 �6���M �2�i ���H�X�k�y�R�N�- �(�9�N�)
�P�T�2�M

�U�q�2�#�V
�a�?�Q�`�i �L�Q�M�@�7���+�i�Q�B�/�J�2�K�Q�`�v�@�H�2�b�b�k�d�y�E

�*�Q�Z�� �_�2�/�/�v �2�i ���H�X�k�y�R�N�- �(�9�y�)
�P�T�2�M

�U�J�m�H�i�B�T�H�2�V
�a�?�Q�`�i �6���+�i�Q�B�/ �*�Q�M�p�2�`�b���i�B�Q�M���H�R�k�d�E

�h�Q�T�B�P�*�Z�� ���/�H���F�?�� �2�i ���H�X�k�y�k�k�- �(�9�R�)
�P�T�2�M
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�a�Z�m���. �_���D�T�m�`�F���` �2�i ���H�X�k�y�R�e�- �(�j�d�) �P�T�2�M

�U�J�m�H�i�B�T�H�2�V
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�a�2���`�+�?�Z�� �.�m�M�M �2�i ���H�X�k�y�R�d�- �(�8�y�) �R�9�y�E

�L���i�m�`���H�Z�� �E�r�B���i�F�Q�r�b�F�B �2�i ���H�X�k�y�R�N�- �(�9�k�) �P�T�2�M

�U�a�2���`�+�? �1�M�;�B�M�2�V
�G�Q�M�; �"�Q�i�? �J�2�K�Q�`�v�@�H�2�b�b

�j�y�y�E

�J�a �J���_�*�P �L�;�m�v�2�M �2�i ���H�X�k�y�R�e�- �(�8�R�) �R�3�k�E
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