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Shared Task: Goal & Constraints

The Task: Develop a system to answer a question with 6 multiple-choice options and output:
Correct_Answer, Doc_ID, and Page_Num.

Hardware/Time: Must run on Kaggle P100 or 2xT4 GPUs within 9 hours total.

Environment: Code-only submission; no internet access allowed during inference.

Scoring function:

L 1 & T
Metr1c=0.5~N;ai+0.25-N;di+0.25-N;pi

where a - answer correct (1/0), d - doc correct(1/0), p - page proximity (how far is the page from expected)

Challenge: Find the answer AND the exact page number.
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© Question_ID =

3 domains:

o medicines instructions
o sports official rules and documentation

o hidden

input docs: ~240 PDF documents with varying
layouts and lengths in Ukrainian.
questions dataset : questions with choices

(A/B/C/D/E/F)

expected output : letter + doc_id + page number

2 Domain = # n_pages =
domain_1 79

domain_1 59

domain_1 173

4 Question = AA =
lio oaHauae rpasusa

TepMiH «y rpis no3Hauunm

Ha 3MaraHHAx 3 ManeHbKo

per6i? nosHaukow 'X'

Yun ronoc e BUKOHaBYOrr o
BUpiwansHUM nvpekTopa
WOAO NepeMoXus 3maraHb
3uWaraHb 3

BECNYBaHHA Ha

6ampapkax i

KaHoe 3a

BipcyTHoCTL

¢oTo. ..

3 AKoi npuuMHKM HesBKa Ha
VUACHUK AMAFALR anawvAANHG

2B

rpaseupb
nepebysae B
NONOXeHH1, Wo
[AaE MOXNMBiCTbL
6paTu y4acTb y
rpi

rONOBHOr 0
cekpeTaps
3maraHb

OTPUMAHHA
VianNwenHa uu

acC =

rpaseupb
nepeTHys niuin
BKWAAHHA

y4acHUKiB

3MaraHb

rpy6e nopyweHHA
nnanun

2D

rpaseub
nokapaHun 3a
NONOXeHHs «no3a
rpoio»

cTapworo cyaai

HENPOXOXEHHA
necoTnanii Ta

CHOPTHBHHX 3MArans 3 perti

HCIOTODKCHIDA 3 PILICHIAM Cy V1B,

3ATBEP/DKVIO

3actynuuk Minictpa
Moziozi Ta cnopry Vipaiuu

Cepriit THMO®EEB

j71a) BH3HAYAIOTH
b 3 per6i, mo

pn Ta Tonoxens
[IOKYMCHTOM UL
pii Yxpaiuu.

fBLLAM, TPEHEPAM,

yTb CTBOPIOBATH
[MHBiCTH _rpaBLAM

TMPABHJIA

PEHTHHT — PO3NOALT KOMAH/| 33 MiCIUIMI

AE = AF o

yAap Horow, rpaseub

NpU3HaYeHwit Ha ONWHUBCA Gnuxye

KOpHUCTb 10-T1 meTpis

HEBMHHO1 B Bip cynepHuka

nopyweHHi

KOMaHau

nikaps 3MaraHb cyapi-
iHcnekTopa

CcBOEYacHa fABKa
HA AuArauua

OfAr yJvacHuka
ue minnanrinae

A Correct A... =

D cadef3fc759

4 Doc_ID

759dfc8486d
391d7cfclfe
be6e8fc601.

353b7c94387
926b5d92d3 .

IHCTPYKIA

JUIS MEAHYHOTO 3ACTOCYBAHHA Npenapary

PETABOJIUT
(RETABOLIL)

Cxnan:
Olloya penosuna: HaNAPOTIOH;

1 M1 PO3UHHY MICTHTL HARIPOIOHY JieKanoary 50 mr;

donominexi pewosunu: CpT CIHpT i i onix
Jlikapeska popma. Posuun s in’ekuiif.

rpyna. i 3aco6u An 3acTocy . Toximmi
ectpeny. Kox ATC A14A BO1.
Koniniuni XapakTepHCTHKH.
Tlokasanus.
Tlepion 1. Anemin P T HHPKOBOT

5 mepion TpyAmo; npocrari,

TPYAHOT 327103H Y HONOBIKiB; He)POTHUHMI CHHAPOM NPH TPHBATIH anaboivmiil Tepanii; TKkka
i icTs; y nauiciTis 3 nopdipis;
nijisKIena Yy TIHBICTS (anepria) A0 Oy/b-AKOrO i3 KOMIIOHEHTIB NIpenapary; AHTAUMI BiK.

Crioci6 3acTocyains Ta 103,

Anemis.

p ’%3080, ~ 110 200 Mr 1 pa3s na THAEHb, Kinxam — 1o 100 Mr
1 pas na Tixzens. TepanesTHunmii eekT 3aMeKHTS Bijl IHAMBITYaNLHOT Yy TIHBOCTI NaUicHTa,
i BapTo ¥ pasi sigcymoeti
edexTy micns 3-6 MiCALIB 3CTOCYBaHHA.

BapTo
HHS PIBHA
panns

KITHKAC

TYXTHHR

pomiunux
fiBoIO

edipu
[

Cins 32
[0 Ky,

i i
fiTopa.

xa,

E 54a634188fe502d

7Q02A52231rRea?

134




Mission: Document Understanding

ko O 1%

The Question The Document The Page
Read a query in Ukrainian |dentify which specific file Pinpoint the exact page for
and understand the contains the answer. evidence grounding.

nuance.



The question is ...

Why should this be interesting at all?



Challenges

Offline Hunger Games The Forbidden Fruit The Linguistic Challenge
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Challenges

Offline Hunger Games The Forbidden Fruit The Linguistic Challenge

The main job was not to implement RAG; it was to

build it in a prison cell (virtually):

Z No Internet: No calling GPT-5.2+ for help!

o 9 Hour Limit: Process the whole test set in one

work dau.

@ Kaggle Hardware: Only a single P100 or two T4
GPUs.




Challenges

Offline Hunger Games The Forbidden Fruit The Linguistic Challenge

We had training data for Domain 1 & 2. But the
Test Set included a secret Domain 3

If we hard-coded for the training data, we would
fail the secret domain. We had to build a system

that actually generalizes

Generalization is the name of the game!




Challenges

Offline Hunger Games The Hidden Fruit The Linguistic Challenge

BATTLE OF THE LLMs,
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RAG: Our Secret Weapon

Q

Hybrid Search

Combining BM25
(keywords) with contextual

embeddings.

Vo

Synthetic QA

Fine-tuning the model on
synthetic questions

generated with large LLM!

Lightweight LLM

Quantizing + fine-tuning
the model so it fits on
small GPUs.



Hybrid Search - The Best of Both Worlds

Stage 1: Document Hunt
Goal: Narrow the candidate pool to the single most

relevant document.
Doc representation: its first 300 characters

Dense Scoring: Uses pplx-embed-context-v1-0.6b (0.6B
params) for semantic similarity.

Sparse Scoring: Employs BM250kapi to index and rank
the full preprocessed text.

Refinement: If top results disagree, jina-reranker-v3
evaluates the top two from each method using the first
300 characters + the best BM25 snippet.

Stage 2: Page Search
Goal: Pinpoint the exact chunk and page where the

answer resides.

Syntactic Chunking: Documents are split into
Markdown-based chunks ( <500 chars, 10% overlap)
restricted to a single page.

Hybrid Ranking: Combines Cosine Similarity (via
Perplexity embeddings) and BM25 scores using
Reciprocal Rank Fusion (RRF).

Final Rerank: A cross-encoder based on
bge-reranker-v2-m3 reranks the top 8 candidates for

final generation.



Synthetic Dataset Generation - get FT data

Cold Start Problem: With limited initial training pairs, we used a [ }
PDF corpus
gpt-4o0-mini model to generate high-quality synthetic data. l
The Pipeline: @ D
Extract
Clean text chunks from PDF
1. Extract: Pull clean text chunks from the provided PDF corpus. - B in - 4
2. Generate: Use a larger LLM to draft complex multiple-choice ¢ W (
Generate Page usable?
questions based on those chunks. L LLM drafts MCQ questions J f
Subject identifiable?
Include validations like: check if page can be used for l (e
answering, if the subject is identifiable Training pairs
1000s of UA doc-question pairs

Outcome: Created thousands of Ukrainian document-question

pairs to train our reranker and fine-tune the LLM. gpt-4o-mini - cold start solved



3. If suitable, generate up to 10 MCQs that:
- Are written entirely in Ukrainian.
- CRITICAL: Every question MUST explicitly
name the

Q t. G t. P t ENTITY NAME. Generic questions are
uestion aeneration Fromp FORBIDDEN.

- Are answerable ONLY from the provided page

text.
- Have exactly 6 options (A-F), one correct
SYSTEM: answer,
You are an expert Ukrainian-language exam and 5 plausible distractors.

question writer. - NEVER use quotation marks or braces.

- Match the style of: {few_shot_examples}
DOMAIN CONTEXT: 4. If NOT suitable, return an empty questions
{domain_description} list.

RESPONSE FORMAT (strict JSON):
YOUR TASK: c (stric )
You will rgcgive the text of a single page from "entity_name”: "<sport or drug name>”,
a Ukrainian PDF document. You must: "questions”: [

{
1. IDENTIFY the specific subject: the exact "question”: "...”,

Sport name I!A": ". 2 .", "Bll: ". 3 ."’ "C": "- . .",
(e.g. "strongman”, "sambo”) or drug name RS oo MR e M YRR M
(e.g. "retabolil”, "fervex”). This is the "correct_answer”: "A"

ENTITY NAME. }

2. DECIDE whether this page contains specific ]

factual }
content suitable for question generation (

specific Return ONLY valid JSON. "correct_answer” must be
rules, dosages, penalties, contraindications, one of: A, B, C, D, E, F. _

etc.). If not suitable: {"entity_name”: "", "questions”:
SKIP pages that are tables of contents, title (1}
PRSES) USER:
abbreviation lists, or general introductions. . .
Domain: {domain}

Document page text: {page_text}




LLM selection: Meet the Local Heroes

LAPA

LANCUACGE MODEL

Lapa LLM 12B MamaylLM 12B



Optimization - Quantization & Fine-Tuning

Fine-Tuning (LORA): We performed Parameter-Efficient Fine-Tuning
(PEFT) on MamayLLM. This allowed us to adapt the model to the
specific "Ukrainian Document” domain without retraining all 12b+
parameters.

Quantization (4-bit/AWQ) with llama-cpp: To fit the model and the Pretrained

weights

retrieval overhead within the Kaggle T4 limits, we quantized the

weights to 4-bit precision.

e Result: Reduced memory footprint by ~70% with minimal loss in

reasoning accuracy.

The Win: This allowed us to run the entire pipeline (Retrieval + LORA
O

Reasoning) for 240+ documents well within the 9-hour limit.



Answer Generation Prompt

Given:

Context (excerpts from PDF files - each excerpt
is

separated by characters and contains a page

number enclosed in []):

-~~~

- context chunks

- question

Generate:

- letter of a correct answer

- page number

Example of generations:
- AT
- ‘D&
B E 57

-~~~

Page: [<page_number_1>]
<page_text_1>

-~

-~

Page: [<page_number_2>]
<page_text_2>

-~~~

-~

Page: [<page_number_3>]
<page_text_3>

-~

Question: <question>
Options:
A: <option_A>

: <option_B>

: <option_C>

: <option_E>
: <option_F>

nstructions:
Answer the Question using the Context.
- Return the letter of the correct answer (A B C
D EF)
and the page number where the information was
found,
separated by a space (e.g., A 1).
- Think carefully; first eliminate the obviously
irrelevant options.

B
C
D: <option_D>
E
F
I




Architecture: End-to-End Pipeline

Preparation

Retrieval

Optimization

Generation

= E\/é
Data ETL Hybrid Search LLM Tuning Verified Answer

Convert PDFs to
Markdown chunks (max
500 chars) with page
metadata.

Two-stage
dense/sparse retrieval
with RRF and custom
BGE reranking.

Synthetic data
generation for
4-bit LoRA
fine-tuning.

LLM call with
context to output
verified answers
and citations.




We Came, We Saw, We Ranked #2

Public Score

% 2nd Place

Our score actually improved on the hidden private data, proving our model didn't just memorize the

training set.
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