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Overview of our approach
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Figure 1: Diagram of the best performing strategy for tuning and running the model. From left to right:
base model supervised finetuning, model merges, direct preference optimization yielding 2 models and
the final evaluation of the 2 models with and without RAG



ZNO
Accuracy

Llama-2-7B-32K- 19.13
Model Selection  Instruc
gemma-/b-it 23.70

Mistral-/B-Instruct- 30.89
v0.2




Experiment
set-up

* Quantized version of the model.




* Knowledge Base:
* Ukrainian Wiki (~ 3.8 GB)
* Ukrainian Text-Books
* Multi-step approach

Name

Description

JIoBiAHUK 3 yKp. MOBM Ta JIT.. 3aBJaHHA B
TecTtosiit dopmi - Yacruna 1 (Ukrainian Language

and Literature Handbook: Test Form Tasks - Part 1), O.

M. Aspamenko, M. B. Baiaxko

Handbook providing test form tasks related to Ukrainian language and literature,
aimed at aiding in learning and assessment.

JIpBiBChKMiT Perionanbunit Llenrp OuinoBanus
fAxocri OcsiTn: Ykpaincbka Mosa (Lviv Regional
Center for Educational Quality Assessment: Ukrainian
Language), 36ipHuK 3aBAaHb JJIsl MiAFOTOBKH J10
30BHIIIHBOIO HE3AJIE’KHOI'O OIliHIOBaHHsI, JIbBiB
2007

Collection of tasks for preparation for external independent evaluation in Ukrainian
language.

[IpakTukymM 3 m$paBomHCy 1 TIpaMaTHKH
ykpaincekol mosu (Workbook on Ukrainian Language
Spelling and Grammar), 1.I1. FOmyx

Handbook approved for use in general educational institutions by the Commission
on the Ukrainian Language of the Scientific and Methodological Council on Ed-
ucation of the Ministry of Education and Science, Youth and Sports of Ukraine.
This workbook combines theoretical principles with practical tasks, aiding in the
understanding of Ukrainian language grammar and improvement of spelling skills.

Hosuit goBigauk: YKpalHCbKa MOBa. Y KpalHCbKa
nireparypa (New Handbook:  Ukrainian Lan-
guage. Ukrainian Literature), M. Paaumesceka, B.

ITorpe6ennuk, B. Muxaiinora, T. Kopoasosa, T.

Tpom, O. I'yazenko

Handbook covering Ukrainian language and literature for school curriculum. Con-
tains concise text and illustrative examples for thorough understanding and quick
mastery of the material. Useful for exam preparation and entrance into higher
education institutions.

Vxpaiucekuit [lpasonuc (Ukrainian Orthography),
Bareepmpxeno Kabinmerom MinicTtpiBs Ykpainm,
2019

Official Ukrainian orthographic rules approved by the Cabinet of Ministers of Ukraine,
the Presidium of the National Academy of Sciences of Ukraine, and the Collegium
of the Ministry of Education and Science of Ukraine. It provides guidelines for
spelling, punctuation, and grammar, aiming to maintain consistency and clarity in
written Ukrainian language.

Vkpaiuceka Jlireparypa: HoBiguuk  ajst
nigrorosku g0 3HO-2021 (Ukrainian Literature:
Handbook for the Preparation for the External Indepen-
dent Evaluation 2021), Amurpo 3aeun

IcTopis VYkpaiau: XpoHosoriaauit i
TEPMIHOJIONIYHUN [JIOBIAHUK JUIsl IiITOTOBKH
no 3HO (History of Ukraine: Chronological and Termi-
nological Handbook for the Preparation for the External
Independent Evaluation), Onexkcanap ennazifiosuu
IlonraBues

Handbook providing summaries and analyses of literary works covered in the
Ukrainian literature curriculum for the 9th, 10th, and 11th grades, including works
from ancient Ukrainian literature to contemporary authors, along with key literary
terms and concepts.

Handbook providing key dates, concepts, and information on historical figures for
the Ukrainian history program in preparation for the External Independent Evaluation
(EIE)

100 Trem. Icropisi Ykpaiuu (100 Topics. History of
Ukraine), I'. T. Hemopin

A comprehensive school course in 100 themes, designed to present the most
essential and obligatory topics for understanding the history of Ukraine. This book
is aligned with the educational program of the Ministry of Education and Science
of Ukraine, enabling systematic self-study and reinforcing key historical concepts,
terms, and definitions.

IcTropiss Vkpalun. 10-11 xmacu: Haounui
nosiauuk (History of Ukraine. Grades 10—11: Visual
Guide), O. B. T'icem, O. O. Mapruniok

Visual guidebook providing a clear and structured presentation of historical events,
designed to aid students in grades 10 and 11 with the systematic study of Ukrainian
history. It follows the educational standards set by the Ministry of Education and
Science of Ukraine.

Icropisi Ykpaiuu (History of Ukraine), O./1. Boiiko,
2002

A guidebook for the history of Ukraine, approved by the Ministry of Education and
Science of Ukraine as an educational manual for higher educational institutions.
It is characterized by its precision in language form, clarity in the expression of
thoughts, and facts that are set against the background of significant trends in
the comprehension of historical events, contributing to the formation of students’
concrete historical knowledge.

Table 1: Materials used in our unstructured dataset



RAG — Multi-step approach

* Used LLM to infer intermediate queries.

* Used LLM to extract n-grams.
* Used n-grams to find relevant

documents.

System: You are a teacher of the Ukrainian language and you want to find
some documents that contain the answer to the request.

System: You will follow all instructions.

Instruction: You may have to do several searches to get the answer.

Question: What song did ADDT compose: (a) Driving by the sea; (b)
Movement

Answer: 3 queries need to be run:

(a) What is ADDT

(b) When Driving by the Sea was created
(c) When Moving Around is created




RAG — Multi-step approach

* Improved results. | I

Mistral-7B-Instruct-v0.2-RAG 40.21



Finetuning (PEFT)

 |nstruction dataset:

UA-SQUAD
Ukrainian StackExchange
UAlpaca Dataset
Ukrainian Subset from Belebele Dataset
Ukrainian Subset from XQA
* ZNO Dataset provided in UNLP 2024 shared task

Mistral-7B-Instruct-v0.2-RAG 40.21
Mistral-7B-Instruct-v0.2-FT 32.75


https://huggingface.co/datasets/FIdo-AI/ua-squad/resolve/main/ua_squad_dataset.json
https://huggingface.co/datasets/zeusfsx/ukrainian-stackexchange
https://github.com/robinhad/kruk/blob/main/data/cc-by-nc/alpaca_data_translated.json
https://github.com/facebookresearch/belebele
https://github.com/thunlp/XQA
https://github.com/unlp-workshop/unlp-2024-shared-task/blob/main/data/zno.train.jsonl

Finetuning (PEFT)

* Adding unstructured data:

 Ukrainian textbooks
e Ukrainian Wiki

Mistral-7B-Instruct-v0.2-RAG 40.21
Mistral-7B-Instruct-v0.2-FT 32.75
Mistral-7B-Instruct-v0.2-FT-EXTRA 33.02



Finetuning (PEFT) + RAG

* Combining the two methods

Mistral-7B-Instruct-v0.2-RAG 40.21
Mistral-7B-Instruct-v0.2-FT 32.75
Mistral-7B-Instruct-v0.2-FT-EXTRA 33.02

Mistral-7B-Instruct-v0.2-FT-EXTRA-RAG 41.14



Merging models

* Trend on Open-LLM
* Merged our finetuned model with Cultrix/NeuralTrix-7B-dpo

Mistral-7B-Instruct-v0.2-RAG 40.21
Mistral-7B-Instruct-v0.2-FT 32.75
Mistral-7B-Instruct-v0.2-FT-EXTRA 33.02
Mistral-7B-Instruct-v0.2-FT-EXTRA-RAG 41.14
Mistral-7B-Instruct-v0.2-FT-EXTRA-RAG- 49.13

MERGED



Comparing with closed models

GPT 4 82.95 47.12
Gemini 71.97 40.99
Ours 64 34.5

GPT3.5-Turbo 52.37 26.65

Thanks to UkraineNow for the results on GPT4, Gemini and 3.5Turbo



Results on Open-Ended Questions — TrueSkill

Team TrueSkill

Team TrueSkill H
Y

gpt-4-0613 28.48
Sherlock (no RAG) 26.77

Sherlock (no RAG) 25.05
Sherlock (RAG) 26.27

Sherlock (RAG) 24.14
UkraineNow 24.89

UkraineNow 23.16
CodeCobzar 23.79

CodeKobzar 2247

Thanks to the organizers for the computed results.
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Thank you!
The modelis available at

https://huggingface.co/SherlockAssistant/Mistral-7B-Instruct-Ukrainian

inian

Mistral-7B-Instruct-Ukra



https://huggingface.co/SherlockAssistant/Mistral-7B-Instruct-Ukrainian

