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Abstract

This technical report introduces ILMUchat, the first Malaysian multimodal gen-
erative Al (GenAl) assistant that exhibits text, vision, and audio capabilities. IL-
MUchat is designed to address the needs of Malaysians and is developed with
a deep understanding of the country’s multilingual and multicultural landscape.
ILMUchat is built specifically for the Malaysian context: (i) 7ext - ILMUchat
supports the major languages used in Malaysia, including Malay, Chinese, En-
glish, and Manglish, the distinctive local blend of English with Malaysian ex-
pressions; (ii) Vision - it interprets visual content relevant to Malaysian culture;
and (iii) Audio - it accurately transcribes and outputs Malaysian-accented speech.
These capabilities enable ILMUchat to effectively navigate Malaysia’s diverse
linguistic and cultural environment. Our model achieves top performance on
MalayMMLU, a multitask benchmark for the Malay language, and delivers strong
results on English and Chinese benchmarks such as MMLU and CMMLU. For
context on the broader research and development initiative, visit our official site:
https://www.ytlailabs.com/

1 Introduction

Generative Artificial Intelligence (GenAl) assistants, such as ChatGPT [1]], Gemini [[6], and Qwen
[7] have transformed global interaction by combining text, vision, and speech into unified user
experiences. However, outside the innovation hubs of the United States and China, there is a
noticeable gap in region-specific multimodal GenAl assistants. In Southeast Asia, initiatives like Al
Singapore’s SEA-LION [4] offer valuable yet solely text-based solutions, supporting languages such
as Indonesian, Vietnamese, and Filipino. Similarly, Malaysia’s Mesolitica provides MaL.LaM [§]],
another text-only assistant focused on local linguistic contexts.

Recognizing this significant opportunity and the growing demand for culturally grounded Al experi-
ences, YIL Al Labs proudly introduces ILMUchat, Malaysia’s first multimodal GenAlI assistant
developed specifically for Malaysians. Wholly made in Malaysia by Malaysians for Malaysians,
ILMUchat integrates advanced capabilities in text, vision, and speech. It is thoughtfully designed
to reflect nuances of Malaysian culture, values, and everyday contexts. ILMUchat is not merely
a technological milestone. It marks a bold step forward in Malaysian innovation, strengthening
connections between artificial intelligence (AI) and national identity.

2 Overview of ILMUchat

ILMUchat is a consumer-facing generative Al assistant for Malaysia. It serves as the national counter-
part to ChatGPT, enabling natural interaction through fext, image, and speech. These capabilities are


https://www.ytlailabs.com/

made possible by ILMU, the underlying foundation model that provides the linguistic intelligence
and cultural grounding behind ILMUchat. As a result, ILMUchat can generate responses that are not
only coherent and context-aware, but also deeply aligned with Malaysian language and culture.

LMU is a foundation model, with its base model trained from scratch

2.1 Foundation Model: ILMU

ILMU is a uniquely Malaysian foundation model trained from scratch as a large language model. It
is a fully Malaysian intellectual property, created by YTL Al Labs in partnership with Universiti
Malaya, and supported by a team of local researchers and international advisors.

The name ILMU reflects four core pillars that guide its design and deployment:

(i) Intelek (Intellect): Delivers insightful, context-aware responses
(i1) Luhur (Integrity): Built with strong ethical safeguards and alignment to Malaysian values
(iii)) Malaysia: Understands and communicates naturally like a Malaysian

(iv) Untukmu (For You): Designed for all Malaysians, across all backgrounds and sectors

The development of ILMU prioritises safety, transparency, and cultural alignment at every stage of
the training process. Its pipeline was designed through close collaboration with both internal and
external safety teams. Human experts were involved throughout the lifecycle, from dataset selection
and filtering to model evaluation and deployment oversight, ensuring that all aspects of the system
align with Malaysia’s legal frameworks, ethical standards, and cultural norms.

Building on this foundation, ILMU was trained from scratch using a carefully curated mix of
publicly available data, licensed third-party corpora, and Malaysia-centric sources. The inclusion
of local content ensures that ILMU reflects the country’s linguistic diversity and social realities.
Guided by expert review, this training strategy balances broad language understanding with deep
cultural grounding. Although the exact dataset composition and model parameter sizes are not
publicly disclosed, ILMU has been trained across multiple model scales to support a wide range of
downstream applications, including ILMUchat (as presented in this paper) and Ryt Al for Ryt Banlﬂ
from lightweight edge deployments to high-capacity server inference.

2.2 Text Capability

ILMUchat is a multilingual GenAl assistant capable of effortlessly switching between Malay, English
and Chinese, even within the same conversation. This makes it well-suited for Malaysia’s multicultural
and multiethnic society, where these languages are frequently mixed in daily communication. As
shown in Figure [T} ILMUchat can respond fluidly across languages, offering inclusive support to
users from diverse linguistic and cultural backgrounds.

Beyond multilingualism, ILMUchat is also attuned to the linguistic diversity of the Malay language,
including its standard, literary, colloquial, and royal variants. This reflects not only language ability
but also sensitivity to Malaysia’s social and cultural contexts.

Standard Malay is the formal variant used in official communication. In contrast, literary Malay
encompasses styles such as hikayat, a traditional form of prose or verse used to narrate historical or
legendary tales, often with romanticized or epic elements. In Figure|[2al ILMUchat is prompted to
generate a news article in the hikayat style, demonstrating its capability in classical literary expression.

Colloquial Malay, or Bahasa Pasar (literally “market language”), is widely used in informal settings.
It includes shortened forms such as "jap" for sekejap (translated as wait), as well as code-switching
with English words like relax, chill, or best. ILMUchat is able to engage in natural conversation using
Bahasa Pasar, as illustrated in Figure @}

Royal Malay, or Bahasa Istana, is a refined form of Malay used in communication with the monarchy.
As shown in Figure ILMUchat can accurately convert standard Malay sentences into Bahasa
Istana, reflecting an understanding of the language’s sociolinguistic hierarchy.

"https://www.rytbank.my/



Apakah ibu negara Malaysia

L% ILMUchat
Ibu negara Malaysia ialah Kuala Lumpur. 21
Kuala Lumpur terkenal sebagai pusat pentadbiran, kewangan, dan kebudayaan Malaysia. la juga menempatkan banyak bangunan
ikonik seperti Menara Petronas dan Bangunan Sultan Abdul Samad. Walaupun Putrajaya berfungsi sebagai pusat pentadbiran
persekutuan, Kuala Lumpur kekal sebagai ibu negara rasmi.

What is the weather like?

L% ILMUchat
BEEF 10 ™R v
The weather in Kuala Lumpur right now is quite warm and humid, with temperatures hovering around 31.6°C (89°F). According
to the latest updates, it's partly cloudy with a high chance of rain—especially in the afternoon, when thunderstorms might
develop. The humidity is also fairly high, making it feel even warmer than the actual temperature.

Interestingly, the "RealFeel" temperature is closer to 37.8°C (100°F), so it's definitely a good idea to stay hydrated and seek
shade if you're out and about. If you're planning outdoor activities, keep an eye on the sky—showers and thunderstorms are quite

possible today.
Is there anything specific about the weather you'd like to know more about, or perhaps you're planning something and need more
details?
v BRI IFID?
e ILMUchat

DRATNAFREERRS, HFERFLHRAMNBNBERENN, RENAZRAS L, BEAURZHEMILAE, HP
BE-EETNESRBEZARENZE.

B, DRALARFTEIINHRTRKPZHOALARE, ENE:

3T AS (Universiti Malaya)

ORFALEILAZ (Universiti Kebangsaan Malaysia)

DA TEFRIRS (Universiti Putra Malaysia)

ORALTZAE (Universiti Teknologi Malaysia)

DRAIERAZ (Universiti Sains Malaysia)

REAZFEERRLZARENEE, FARKEMERNZMURE, BFEFNNARERE, I, DRELEFTFSMILAE, E
MRS EFRSFREBFAAAXRAORE, WS THREEREMOFE,

SRR, NRMEBEDRALEZSEHE, MAIMBF—TSRENHFMINFENFIARR. TRMEBFIIR. E
Z. BUEEREZAR, DRALNAFHEEHOZHINEENABOBETRE.

Figure 1: ILMUchat can converse in Malay, English and Chinese and interchanges between these
languages seamlessly.

ILMUchat also demonstrates strong general-purpose versatility across a wide range of tasks,
including objective question answering, mathematics, text generation, programming, subjective Q&A,
logical reasoning, and text processing. The prompts are listed in Table [T} and the corresponding
responses are shown in Figures[3]- 0] highlighting ILMUchat’s broad capability in handling diverse
text-based interactions.

Beyond general task performance, ILMUchat is also designed to be linguistically and factually
aligned with the Malaysian context. In Figure[I0} ILMUchat answers a question about the historical
figure Hang Tuah in grammatically accurate Malay, while DeepSeek’s response includes Indonesian
words. Furthermore, Figure [T1]illustrates ILMUchat’s superior performance in answering factual
questions specific to Malaysia, where other models such as DeepSeek and Gemini 2.5 Flash provide
incorrect answers.



Table 1: Text capabilities of ILMUchat on different tasks and their corresponding prompts. The

responses of ILMUchat to these prompts are shown in Figures |§|to E}

Category Task Prompt
Scientific Knowledge In Malay, briefly explain how monsoons affect Malaysia’s
weather patterns.
Objective QA Humanities & History Who was the first Yang di-Pertuan Agong of Malaysia
Practical Tools Convert 170 cm to feet and inches
Literature & Arts Who is Usman Awang and why is he important to Malaysian
literature?
Real-time Queries ‘What is the weather at Malacca at this moment?
i 2
Mathematics Elementary Math Apakah 25% daripada 1007

Modern Math

Jelaskan teorem binomial

Text Generation

Practical Writing Styles

Stylized Text
Summarization
Data Construction

tuliskan sebuah surat rasmi kepada Jabatan Kesihatan Cheras
untuk laporkan terdapatnya jejentik dalam takungan air di taman
permainan yang berdekatan dengan rumah aku.

tuliskan syair tentang kepentingan ilmu

Summarize RMK-13.

Write 5 supervised fine-tuning dataset in Malay language about
Nasi Lemak for LLM, return in JSONL of {"query": query text,
"answer": LLM answer}.

Code-related Instructions

Code Generation

Write a Python script to convert Ringgit to Singapore Dollars
using an APL.

Code Q&A What’s the difference between list and set in Python?
Subjective QA Opinion & Evaluation What’s your opinion on Malaysia’s policy on electric vehicles?
) Suggestion & Planning Suggest a 3-day travel itinerary in Langkawi for a family with

kids.

Logical Reasoning

Causal Reasoning

Common Sense Reasoning

Why did the flash floods happen in Kuala Lumpur despite new
drainage upgrades?
Ifit’s 1PM during Ramadan, should you eat in public in Malaysia?

Text Processing

Editing & Proofreading
Translation

Identification & Categorization

Proofread this sentence: "He go to the pasar malam every Friday.”
Translate this sentence to Malay: *Education is the key to suc-
cess.

Classify this tweet as positive, negative, or neutral: *’Can’t wait
for the long weekend in Malaysia!’

ffier ER—
o -

e Dot Tulis semula ayat berikutnya dalam bahasa istana yang

P o Men

o

5 st

R menyampaikan junjung kasih kepada Dull Yang Maha Mulia
(a) Literature (b) Colloquial Malay (c) Royal Malay

Figure 2: ILMUchat can generate responses in diverse Malay styles: (a) literary hikayat, (b) colloquial

Bahasa Pasar, and (c) formal Bahasa Istana used in royal contexts.

Translate this sentence to Malay: ‘Education is the key to

success.’

ILMUchat
Pendidikan adalah kunci kejayaan.

(a) Editing & Proofreading

(b) Translation

Figure 3: Example of queries and responses of ILMUchat for text processing




What's your opinion on Malaysia’s policy on electric vehicles?

Malaysia’s policy on electric vehicles (EVs) reflects a strategic shift toward
sustainable mobility, supported by several key initiatives. The government
aims for EVs to account for 15% of the total industry volume (TIV) by 2030 and
80% by 2050, under the Low Carbon Mobility Blueprint (LCMB) [3]. To achieve
this, measures include transitioning 50% of new government vehicles to EVs by
2025 and installing 10,000 EV charging points nationwide by the same year [2,
10].

Incentives such as full import and excise duty exemptions for completely built-
up (CBU) EVs until December 31, 2025 [4], and road tax waivers for EV owners
until the same date [9], are designed to boost adoption. However, challenges
remain, including inadequate charging infrastructure [7, 8] and high EV costs,

which may slow progress.

but relies on

overall, 's EV policy is
and affordability to meet its long-term goals. Would you like more details on
specific aspects, such as charging networks or consumer incentives?

Suggest a 3-day travel itinerary in Langkawi for a family with kids.

& 'WMuchat
Here's a family-friendly 3-day Langkawi itinerary, blending adventure, nature, and relaxation:
Day I: Island Introduction

Morning. ) for views

Aftenaon: visit 30 Art Langkarw for Interactive un [5]
Evening Relcx ot Canang Beach,snjoy sunsat,and try local snocks ike condolor roljohn.

Day 2: Nature & Wildlife
Morning: Take G mangrove tour to spot eagles, Monitor lizards, and caves [5].
Afternoon: Visit Langkawl Wildilfe Park (petting zoo + tropical birds) [5].
Evening Dine at Yellow Café for family-friendly Malaysion dishes
Day 3: Adventure & Culture
Morning: Hike or swim at Seven Wells Waterfall (moderate trail) 7]
Afternoon: Explore Kota Mahsuri (historical site) or shop for duty-free chocolate in Kuah.
Evening: Enjoy a casual beach picnic or try L'Orangerie for a fancy (but quick) breakfast
Bonus Tips:
Transport Rent a car (cheaper than taxis) or use Grab for flexibility.
Packing: Bring sunscreen, hats, swimwear, and light ciothes
i y: J k hours (eg,

Sky Cab)

Would you
options?

for family

(a) Opinion & Evaluation

(b) Suggestion & Planning

Figure 4: Example of queries and responses of ILMUchat for subjective question answering (QA)

Apakah 25% daripada 100?

ILtMUchat
25% daripada 100 ialah 25.

Untuk mengira peratusan ini, anda boleh mendarabkan 100
dengan 0.25 (kerana 25% = 25/100 = 0.25).
Contoh lain:

50% daripada 100 = 50

10% daripada 100 =10

Adakah anda ingin mengetahui cara mengira peratusan lain atau
aplikasi praktikalnya?

selaskan toorem binomial

o MMucnat

Teorem Binomial

Berbentuk (a + b)" Teorem ini menyatakan bahawa:
(a+5)" = £ (nplin ) »an{n-4) x brk
0imana:

ndan cllah integer positt dengan k<

| menunjukkon faktoriol (contohnya, 1 = Sx4x3x2x1)

Contoh praktikal
Contoh paling mudah ialan (o + b)* = @' + 2ab + b’. Mengikut teorem binomial:
n=2
UNtK=C: (2pIING) Kot x b 1x 0 x1 =
Uk ke (2B 1) ' x b1 2 xa b =20

Untuk k=2 (2piih 2) = o x b1 =11 =

o
Kegunaan teorem binomial
Toorom ini borguna dlam:

Monyaiesaican masaian olgebra
Kalkulus (untuk pengembangen siri)
Kebarangkalian (dalam ujien bincmial)
Kewangan (untuk pengiraan faedoh kompaun)

(a) Elementary Mathematics

(b) Modern Mathematics

Figure 5: Examples of mathematical queries and ILMUchat’s responses, demonstrating its ability to
explain percentages and binomial theorem in grammatically accurate Malay.

Write @ Python seript to convert Ringgt to Singopore Dollors using an APL

nMuehat o

Hore'sa
which fetches real-time exchange rates:
Cotopie sarm Copy
1 fron farex_pythan. converter inport Currancyfates

et convert_ayr_to_sadtasount)

2
3.
s
s asunt «
7

return converted_amount

£

Alternative (Using Alpha Vantage AP1):
you profer Using the Alphe Vantage AP horo's hovw

prnen cotopra v Copy
pe—

2

2

H

7 rate = floatidatal ealiine Currency Excharge Rate’1E'S. Exchanse Rate'])

8 converted_smount = smount = rate

9 return ceaverted_asount

:u

1 s Bt usage

n CORALPHA VNITACE_APTKET™ 8 Baplace with your AP1 key

5 Flast (ispat("Enter asount i Malaysian Ringgit (NVR): ™))

34 306 aseunt « Convert . to_30d_alohs. vantagal(ryr_amcunt,

35 Brint((myr_snount) IR = (sp4_smount: 20} S62%]
Notes:

1. For Frex Pythen, no AP Koy is naecec but £ r0ls on tho fares-pyties. package. nstal It vi:

o coepua ooy

1 pip install farex-python

2 For

Wouk you ke m to expicin any partin more detail?

What's the difference between list and set in Python?

ItMUchat

Differences Between Lists and Sets in Python %

In Python, both lists and sets are used to store collections of items, but they have key differences in structure,
functionality, and use cases.
Lists

©Ordered collection: Iterns maintain their insertion order

Allow duplicates: Multiple instances of the same value can exist

| added, or
Youcan lements using positions (g, sy_tist(s] )

Common use cases: When order matters, when duplicates are needed, or when you need frequent modifications:
Sets

Unordered collection: ltems don't maintain any specific order

creation

No duplicates: Each value can only appear once
Mutable: Elements can be added or removed, but not modified in place
You can't use p elements

: When ,for ip testing, or when you need efficient set
operations
Example Differences
prihon Cotapse Save  Copy

# List example
ay_lst = (1, 2, 2, 3, 4]

print(my_list) # Output: (1, 2, 2, 3, 41
print(my_list(o]) 8 Output: 1

# set example
my_set = 41, 2, 2, 3, 4}

print(my_set) '# Output: {1, 2, 3, 4) (order may vary)
# my_set(0] # This would raise a TypeError

Would you like me to explain any specific operations or use cases for either lists or sets in more detail?

(a) Code Generation

(b) Code Instruction

Figure 6: Examples of queries and ILMUchat’s responses to code-related instructions, demonstrating
its ability to understand prompts and generate syntactically correct, contextually relevant code.




Who is Usman A i why is h 1t to Mal literature?
In Mclay, briefly explain how monsoons affect Malaysia's weather e L R e

patterns.
Q ILtMUchat
Searched 10 sites v
2% NMuchat Usman Awang wos a highly celebrated Malaysian poet, playwright. and novelist, widely

regarded as the ‘people’s poet” for his ability to resonate deeply with Malaysians across

M o n s u n da n cora k c u ucu d i diverse backgrounds [1, 4]. Born on 12 July 1929, his literary contributions left an indelible
. mark on Malaysia's cultural landscape until his passing on 28 November 2001 [2, 4]
Malaysia

His importance stems from several key aspects:
Monsun memainkan peranan penting dalam menentukan corak cuaca di

Malaysia, yang mengalami iklim tropika lembap. Terdapat dua musim monsun
utama:

1. PoetlLaureate Status: Usman Awang was bestowed the prestigious title of Malaysian
National Laureate (Sasterawan Negara) in 1983, solidifying his position as @ comerstone
of national terature [5]. This honour recognised his profound mpact on shaping

1. Monsun Timur Laut (November hingga Mac) - Monsun ini membawa hujan ckysica Ktbroxy kentry. ]

Versatile Writer: While primarily known as a poet. he was also an accomplished short
story writer and playwright, showcasing his multifaceted talent [8]. His works, such as
the poem "Pak Utih,” provided sharp social commentary, reflacting his lifelong concern

lebat, terutamanya ke negeri-negeri pantai timur Semenanjung Malaysia
(kelantan, Terengganu, Pahang) dan barat Sarawak. Angin bertiup dari arah

timur laut, menyebabkan laut bergelora dan risiko banijir di kawasan rendah. for marginalised communities (8, 9].
2. Monsun Barat Daya (Mei hingga September) - Monsun ini biasanya lebih 3. Usman Awang’s | iic and age boundaries,
kering dengan angin bertiup darl arah barat daye. Hujan berkurangan, tetapi winning numerous awards including the SEA Write Award . His writing inspired

generations, with many crediting his works for fostering a love of Malay literature and
achieving academic success (7]

Legacy in Tourism: Recent studies highlight his enduring relevance, positioning him as a
p j cktiviti Jan, perikanan, dan significant figure in Malaysia's literary tourism, underscoring his continued cultural
importance [10]

ribut petir dan hujan lebat boleh berlaku pada waktu petang di kawasan
pantal barat.

-

Monsun juga mer

Contohnya, nelayan sering mengelak turun ke laut semasa Monsun Timur Laut
el In summary, Usman Awang remains a pivotal figurs for elevating Malaysia's literary voics,
advocating for social awareness through art, and uniting communities through timeless

Ingin tahu lebih lanjut tentang kesan monsun terhadap aktiviti harian? storytelling. His logacy continues to inspire both scholars and the public alike.

(a) Scientific Knowledge (b) Literature and Arts

Who was the first Yang di-Pertuan Agong of Whats the weather at Malacca at this moment ? Convert 170 cm to feet and inches
Malaysia
& Muchat
ItMuchat Searched 10 sites v ItMUchat
The first Yang di-Pertuan Agong of Malaysia was Tuanku According to the most recent weather data, Malacca is currently 170 centimetres is equal to approximately & feet 7 inches.
Abdul Rahman ibni Almarhum Tuanku Muhammad, who i : alo 8% e Biack itas dar:
i fr 7 il i 26°C). ir light and bl d the
reigned from 31 August 1957 to 1 April 1960. He was iy ig e S g s
instrumental in Malaysia's independence and played a humidity is around 84% There s 9% chance of rain at the
pivotal role In shaping the notion's sorly govemance. His moment 1,4, 5. The UV index & at 0 out of I, indicating minimal 170 + 30.48 = 558 feet
leadership set the foundation for the constitutional ultraviolet exposure . For the upcoming evening, expect scattered The remaining 0.58 feet x 12 inches/foot = 7 inches
showers and thunderstorms with heavy downpours at times (3, 6]. i
monarchy system that continues to this day. Would you 80, T70 om = B feut Zchos.
Iike to know more about his contributions of the Would you like more details about the forecast for th next few
significance of his reign? days? Would you like this converted to any other units?
(c) Humanities and History (d) Real-time Queries (e) Practical Tools

Figure 7: Example of queries and responses of ILMUchat for objective question answering (QA).

Why did the flash floods happen in Kuala Lumpur despite new drainage upgrades?

£ ILtMUchat
Searched 9 sites v
Flash floods in Kuala Lumpur persist despite drainage upgrades due to a combination of
factors, including rapidt inage systems, and

changes. Here's @ breakdown:

l Surfaces: The city's expansion has replaced green spaces
faces, increasing runoff and overwhelming
drainage systems (5, 6]. This reduces the natural absorption capacity of the land.

If it's IPM during Ramadan, should you eat in public in Malaysia?

2 Even may stil be
insutticient to handie intense rainfall ins and poorly [
exacerbate the issue, causing water to back up quickly [4, 8.

ILMUchat

3. Rapid Rise In Water Levels: Flash floods are characterised by a sudden surge In river and ) " { gl i) bl Sk
Itis generally discouraged anc respectful to avoid eating, drinking, or smoking in public during
waterway levels, often exceeding capacity due to heavy rainfall [2], This can overwheim - 3 ; jrecle
even recently upgraded systems. daylight hours in Malaysia during Ramadian, especially if you are a Muslim. This is because
4 and isation disrupt natural water flow, fasting from dawn to sunset is a central pillar of Ramadan for Muslims, and public observance

‘while weather conditions (.g. intense rain) further strain the system [7). The Kiang Valley's
topography also contributes to recurrent flooding [3].

Maintenance Gaps: Upgrades alone aren't enough f drains aren't regularly cleared of
debris, which can block water flow and lead to floods [8].

is part of the cultural respect for the holy month. While non-Muslims are not obligated to fast,
many choose to do so out of respect for their Muslim friends, colleagues, and the community.
It you need to eat due to health reasons or other unavoidable circumstances, it is advisable to
do so discreetly and respectfully, away from public view. If you are unsure, it's best to follow

To mitigate this, a holistic approach is \g urban g & & i ¥ 3 g d
e e e e oo the practices of the majority and show consideration during this sacred period. Would you like
Would you like to know more about specific drainage projects or flood prevention efforts in KL2 to know more about Ramadan customs in Malaysia?
(a) Causal Reasoning (b) Common sense Reasoning

Figure 8: Example of queries and responses of ILMUchat for logical reasoning



rasmi kepadk

tuliskan syair tentang kepentingan iimu

P
Surat Rasmi kepada Jabatan Kesihatan Cheras %% |IMUchat
Jabatan Keslhatan Cheras Syair Kepentingan limu
[Wlamat Penuh Jabotan Kesihotan Cheras] GRS
[Poskod] Kuala Lumpur limu pelita hidup insan,
Tariky 6 Ogos 2026 Menyinari gelap penuh harapan.
Tuan/Puan Pengarah, Membuka minda, memajukan bangsa,
Jabotan Keshatan Cheras 2 e
Tanpa ilmu, kita hilang arahnya.
P sebagal ] ingin meioporkon Dengan ilmu, kita berbakti,
rumah s
T Membina negara, menyemnai budi.
pada tordapat
takungan air I ik 1 Memahami dunia, mencipta sejarah,
g y

limu penentu kejayaan masa depan.
saya

Di tangan ilmu, terukir cita,
Mengangkat martabat, menjulang nama.

. Manjolankan pemericsaan di Iokasi yang dilaporkan
5 ;
3. Memantau keadaan di taman permainan tersebut secara berkala

Dari dulu hingga zaman kini,

limu teras, harapan abadi
Saya berhorop pinok

penduduk di kawasan ini terjamin. Mari kita menuntut iimu,

B o Menggapai bintang, jangan ragu.

F::i:“;:’;mml Dengan ilmu, kita berdiri teguh,

[alamat Penun Anda] Menjadi insan, berjiwa penuh.

[No. Taleton]

[emel (jika ada)] — ILtMUchat, 2025

(a) Practical Writing Styles (b) Stylized Texts
Fr——

o Write 5 supervised fine-tuning dataset in Malay language about Nasi

oy Lemak for LLM, return in JSONL of {"query™ query text, "answer”: LLM
Overview of Malaysia's 13th Plan (RMK-13) {'query™ query text,

cosigned answer}
Key Economic Targets
13 aucs cbious economic gocs for aloysia inckuding: £ MUchat ooy M
‘Achiaving annuol GOP growth between 4% and 5% (6] Here are 5 supervised fine-tuning dataset entries in Malay language about Nasi

Boducing facal defict rough prudent inancial management

Lemak, formatted in JSONL:

racorded in2021-2025 (3]

Priority Areas and Reforms json ¢ Collopse Save Copy

The plon amphaszes severa rtical eform oreos:

Dighal Transformation 1 {"query": “Apa itu Nasi Lemak?", "answer": “Nasi Lemak ialah hidangan ikoi
rnoncing Ggta nasructure ond governanca fomewsrs

son s

T J Collapse Save  Copy
‘ASocating RMAO biion for heathcare reforms [7] 1 {"query": "Bahan utama dalam Nasi Lemak?", "answer": "Bahan utama Nasi Ler
Uprgrodng goverment nopial ond cinics

Ageing Population Strategy Json < Collapse  Save Copy

1 {"query": "Asal-usul Nasi Lemak?", "answer": "Nasi Lemak dipercayai beras:
Competitiveness and Sustainability

trauring surtonobio Goveiopment proctces ocross i tectors json
Implementation Context

< Collapse Sava Copy
1 {"query": "Cara tradisional masak Nasi Lemak?", "answer": "Cara tradision:

sociol wetare provison

json % Collapse Save Copy
1 {"query"

"Mengapa Nasi Lemak popular di Malaysia?", "answer": "Nasi Lemal

heatcore reforme?

(c) Summary (d) Data Construction

Figure 9: Example of queries and responses of ILMUchat for text generation

Siapakah Hang Tuah

Siapakah Hang Tuah
L ILMUchat

© 2 Hang Tuah ialah seorang pahlawan legenda yang hidup pada
zaman Kesultanan Melaka sekitar abad ke-15. Beliau terkenal
@ Hang Tuah (dieja sebagai Hang Tuah dalam ejaan Jawi) sebagai laksamana Melaka dan simbol keberanian, kesetiaan
adalah seorang pahlawan legendaris dalam sejarah dan serta keperwiraan dalam sejarah Melayu. Kisahnya banyak
sastra Melayu, terutama dari Kesultanan Melaka pada abad diceritakan dalam Hikayat Hang Tuah dan Sejarah Melayu, yang
menggambarkan kehebatannya sebagai pejuang serta
diplomat. Hang Tuah juga dianggap sebagai lambang jati diri
dan kebanggaan bangsa Melayu. £3£

ke-15. la dikenal sebagai simbol kesetiaan, keberanian, dan
kebijaksanaan dalam budaya Melayu.

(a) DeepSeek (b) ILMUchat

Figure 10: Comparison of the responses on Malaysian historical figure - Hang Tuah. (a) DeepSeek’s
response contains Indonesian words (red), (b) ILMUchat produces grammatically correct Malay.



Apakah nama PMX dalam bahasa cina?
© 2

@& "PMX" dalam bahasa Mandarin biasanya merujuk
kepada Presiden Prancis Emmanuel Macron, yang
disebut B3 (Makelong).

Namun, jika yang Anda maksud adalah sesuatu yang
lain (misalnya singkatan khusus), mohon berikan
konteks lebih lanjut agar saya bisa memberikan jawaban
yang tepat! @&

Apakah nama PMX dalam bahasa cina?

4

Tun Dr. Mahathir Mohamad, bekas Perdana Menteri Malaysia,
dikenali dalam bahasa Cina sebagai BIR%/R (Mahatiér).

X

£

Apakah nama PMX dalam bahasa cina?

IMUchat

Perdana Menteri Malaysia, Dato’ Seri Anwar Ibrahim, sering
dirujuk sebagai PMX" dalam media dan perbualan
tempatan. Dalam bahasa Cina, beliau dikenali sebagai &
4" (Anhué). Nama ini digunakan secara meluas dalam
komuniti Cina di Malaysia serta media berbahasa Cina.

v

Wilayah Persekutuan yang kedua terbesar di Malaysia

© 2
@ Wilayah Persekutuan yang kedua terbesar di Malaysia adalah
Putrajaya.
Berikut adalah senarai Wilayah Persekutuan di Malaysia mengikut
saiz:
1. Kuala Lumpur - 243 km*
2. Putrajaya - 49 km*
3. Labuan - 92 km*
Walaupun Labuan lebih besar daripada Putrajaya dari segi
keluasan, Putrajaya dianggap sebagai Wilayah Persekutuan kedua

terbesar dari segi kepentingan pentadbiran dan pembangunan.
Kuala Lumpur kekal sebagai yang terbesar dan paling maju.

X

Wilayah Persekutuan yang kedua terbesar di Malaysia

+
Berdasarkan keluasan, Wilayah Persekutuan yang kedua terbesar di
Malaysia ialah Labuan.
Berikut adalah kedudukan Wilayah Persekutuan mengikut saiz:
1. Kuala Lumpur (243.65 km?)
2. Labuan (98 km?)
3. Putrajaya (49 km?)

v

Wilayah Persekutuan yang kedua terbesar di Malaysia

T
IMUchat
Wilayah Persekutuan yang kedua terbesar di Malaysia ialah
Wilayah Persekutuan Labuan.
Labuan, yang terletak di luar pantai Sabah, meliputi
kawasan seluas 9164 kilometer persegi. la diisytiharkan
sebagal Wilayah Persekutuan kedua pada 16 April 1984,
selepas Kuala Lumpur. Walaupun lebih kecil berbanding
Kuala Lumpur dari segi keluasan, Labuan memainkan
peranan penting sebagai pusat kewangan antarabangsa
dan hab logistik, serta terkenal dengan industri minyak dan
gas.

v

(a) DeepSeek

(b) Gemini 2.5 Flash

(c) ILMUchat

Figure 11: Comparison of responses to factual queries about the Malaysian context, highlighting
differences between DeepSeek, Gemini 2.5 Flash and ILMUchat.




2.3 Vision Capability

ILMUchat brings multimodal capabilities that allow it to interpret and respond to visual inputs in a
way that is culturally grounded in the Malaysian context. By integrating image understanding into
its language model, ILMUchat can recognise and describe visual content related to Malaysian food,
culture, and landmarks, reflecting not just technical proficiency, but deep alignment with the everyday
visual environment familiar to Malaysians.

ILMUchat understands Malaysian context through visual inputs. As a multiracial and culturally
diverse nation, Malaysia presents unique visual cues that span cuisine, traditional practices, and
architectural landmarks. ILMUchat is designed to recognise and interpret these cues accurately. For
instance, as shown in Figure[I2} ILMUchat can identify iconic local dishes such as Nasi Lemak
and Char Kway Teow. It also understands traditional Malaysian games like congkak and wau, as
illustrated in Figure [I3] and correctly recognises national landmarks such as Batu Caves and the
Petronas Twin Towers (Figure [T4).

ILMUchat also delivers culturally rich visual descriptions that match the quality of leading
models like ChatGPT. As demonstrated in Figure[T5] ILMUchat generates detailed and culturally
grounded responses to visual prompts. For example, both ILMUchat and ChatGPT correctly identify
that the green colour of ondeh-ondeh comes from pandan (screwpine) leaves, while Gemini omits
this culturally specific detail. These results highlight ILMUchat’s strong performance not only in
object recognition but also in the contextual understanding needed to make its responses relevant and
authentic to Malaysian users.

what is this food
what is this dish?

L2 ILMUchat

That looks like a delicious plate of char kway teow! <

Char kway teow is a popular Malaysian noodle dish, especially favoured

in Penang. It's made by stir-frying flat rice noodles with a rich, savory

sauce (often soy sauce, chili, and prawn paste), and a mix of ingredients.

Based on your description, the common additions are:
Vegetables like beansprouts and Chinese chives
Protein (the "possibly meat®) which could be shrimp, cockles, crabs,
chicken, or sometimes pork (depending on the version)
Eggs, often cracked directly into the hot wok
Green onions as a fresh garnish
The dish is known for its smoky flavour from high-heat cooking, often
called wok hei. Is this a version you've tried before, or perhaps one you're
planning to make?

ILMUchat

The dish described appears to be a classic Malaysian Nasi Lemak (which
translates to "fatty rice"). Here's a breakdown of the components that
confirm this:

1. White rice: The base of Nasi Lemak is coconut-infused rice, which
gives it a rich, creamy texture (though your description just mentions
white rice, traditional Nasi Lemak uses coconut milk).

Cucumber slices: These provide a refreshing contrast to the rich rice.

w8

Hard-boiled egg: A staple protein in most Nasi Lemak servings.

IS

. Fried anchovies (ikan bilis): These crispy little fish add a savory
crunch and are a key part of the dish.
Peanuts: Roasted peanuts are another essential topping for texture

o

and flavor.

(a) Char Kway Teow

(b) Nasi Lemak

Figure 12: Local Food: Through its visual understanding module, ILMUchat is able to accurately
recognize culturally significant Malaysian foods, including Char Kway Teow and Nasi Lemak.




Apakah permainan tradisional ini

apakah permainan tradisional ini

2 ILMUchat
Berdasarkan penerangan anda, permainan tradisional yang ditunjukkan 26 MUchat
dalam gambar tersebut ialah Congkak. la merupakan permainan papan
Melayu klasik yang dimainkan dengan menggunakan papan kayu
berlubang (biasanya 14 atau 16 lubang) dan biji guli atau buah congkak.

Wau ialah permainan tradisional Malaysia yang terkenal, sering
dimainkan di kawasan lapang seperti padang atau pantai. Permainan ini

melibatkan layang-layang besar yang diperbuat daripada bahan ringan
Papan congkak sering diukir dengan corak halus, dan permainan ini

melibatkan strategi serta pengiraan untuk mengumpul mata. Congkak
bukan sahaja popular di Malaysia, malah turut dimainkan di negara-
negara lain di Asia Tenggara.

seperti buluh dan kertas, dihiasi dengan corak berwarna-warni. Wau
bukan sekadar hiburan, malah mempunyai nilai seni dan budaya yang
mendalam, sering dikaitkan dengan festival serta pertandingan di seluruh
negara. Setiap negeri di Malaysia mempunyai reka bentuk wau tersendiri,

Adakah anda ingin tahu cara bermain congkak atau sejarah di sebalik mencerminkan kepelbagaian warisan tempatan. ingin tahu lebih lanjut

permainan ini? tentang sejarah atau cara membuat wau?

(a) Congkak (b) Wau

Figure 13: Traditional Games: ILMUchat demonstrates visual recognition of traditional Malaysian
games, including (a) congkak and (b) wau, reflecting cultural awareness in image understanding.

Can you tell me what is this place?

£ ILMUchat
Based on the description you've provided, the image appears to depict a
scene that is likely from Batu Caves, a very well-known Hindu temple
complex and tourist attraction located in Selangor, Malaysia

The large golden statue featured prominently is almost certainly the
Statue of Lord Murugan, which stands at 42.7 metres (140 feet) tall and is
the tallest statue of its kind in the world. It is located at the entrance to the
caves, serving as a welcoming monument for visitors and worshippers.
The colourful staircase leading up to the temple, often referred to as the
272 steps, is another iconic feature that matches your description. The
serene and spiritual atmosphere, surrounded by lush greenery and rocky
cliffs, is characteristic of the Batu Caves environment.

Apakah tempat ini ?

Batu Caves s a significant cultural and religious site, particularly for

Malaysian Hindus, and is dedicated to Lord Murugan. It is a popular

destination for both pilgrimages and tourists, especially during the annual
Thaipusam festival, when it attracts hundrads of thousands of visitors.
Would you like to know more about Batu Caves, such as its history, the
temple inside, or the Thaipusam festival?

ILMUchat

Itu adalah Menara Berkembar Petronas, yang terletak di Kuala Lumpur,
Malaysia. la merupakan antara bangunan tertinggi di dunia dan menjadi
simbol kebanggaan negara. &

(a) Batu Caves

(b) Petronas Twin Towers

Figure 14: Landmark: ILMUchat can accurately recognize iconic Malaysian landmarks such as (a)
Batu Caves and the (b) Petronas Twin Towers through visual input.
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+
Analysis
This is a vibrant, textured painting of "Satay,” a popular Southeast Asian dish.

The artwork depicts four skewers of grilled meat, ikely chicken or beef,
arranged on a banana leaf.

To the side, there is a bow of rich, creamy peanut sauce, which s a key

satay. The dish it , including
sliced cucumbers, cubes of what appear to be rice cakes (ketupat), and red
‘onions. The overall style s expressive and painterly, with visible brushstrokes
that give the image a lot of character and a warm, inviting feel. The word
“SATAY" is painted in large, yellow letters at the top, making the subject of the
painting clear.

(=]

‘This is a vibrant painting of Satay, 2 popular Southeast Asian dish. The
artwork captures:
- oril i i i beef), charred
and caramelized.

Peanut sauce in a bowl, thick and rich, typically served as a dip.
Traditional sides:

= Cubed rice cakes (ketupat or nasi impit)

- Slices of cucumber

= Chunks of red onion

« Al of this is served on a banana leaf over a round plate, giving it an
authentic presentation.

The warm, textured brushstrokes and bold use of colors (orange, green,
and brown) evoke a homely, rustic feel—emphasizing the dish's
comforting and flavorful nature.

-
. satay: A Malaysian Delight!

astapie

\ sovoury satay. T
cloanse the palate between bites.

The word 'satay’”

Woud

moke the pertect satay morinade ot home?

Gemini

ChatGPT

ILMUchat

(a) Satay

ONDEH-ONDEH

+
Analysis v

Based on the image provided, the painting depicts a plate of “ondeh-
ondeh.” These are small, round, green-colored glutinous rice balls,
covered in what appears to be grated coconut. The central one has
been cut open, revealing a melted, brown sugar filling. The style of the
painting is textured and impressionistic. The title “ONDEH-ONDEH" is
prominently displayed at the top of the image.

ONDEH-ONDEH

7
“

The image you've shared is a stylized painting of ondeh-ondeh, a
traditional Southeast Asian dessert popular in Malaysia and
Indonesia.

Here's a brief description of ondeh-ondeh:

Onde-Ondeh (also spelled onde-onde or klepon in Indonesia) are
chewy, glutinous rice balls typically made from pandan-flavored
glutinous rice flour, giving them their distinct green color. They are
coated in shredded coconut and filled with melted palm sugar
(gula Melaka), which bursts in your mouth when bitten into.

ONDEH-ONDEH

uMuchat
Thonk you for sharing

The fact the
fillng really highlights the artists attention to detail

popular treat, during various
celabrations in Indonesia.

outer layer made from glutinous rice flour and a paim sugr filling.
which melts when cooked, creating a sweet surprise inside. The green
colour usually comes from pandan juice, giving them a distinctive
aroma.

peci the
that you'd like to discuss further?

Gemini

ChatGPT

ILMUchat

(b) Ondeh-ondeh

Figure 15: Comparison of vision-language responses from Gemini, ChatGPT, and ILMUchat, each
shown images of satay and ondeh-ondeh to assess cultural grounding and descriptive accuracy.
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2.4 Audio Capabilities

Spoken communication in Malaysia is often characterized by informal phrasing, diverse accents, and
code-switching, where speakers fluidly alternate between Malay and English within a single utterance.
These features are common in daily interactions but pose challenges for conventional audio-based
systems, which are typically trained on monolingual data and standardized accents.

ILMUchat is designed to handle this linguistic complexity. It demonstrates strong performance
in transcribing and producing natural Malaysian speech, including accented delivery, informal
expressions, and mixed-language usage. Unlike standard audio-based systems, ILMUchat accurately
captures the structure and vocabulary of Malaysian code-switched utterances without distortion or
language bias.

Figures[I6]and 7] provide side-by-side comparisons of transcriptions generated by ILMUchat, GPT-
4o-mini-transcribe, and GPT-4o-transcribe for a sample utterance containing both English and Malay.
ILMUchat consistently preserves the full meaning and form of both languages, reflecting a more
contextually faithful transcription of multilingual speech.

This kind of code-switching is just one aspect of the broader variability found in Malaysian spoken
language. Significant accentual and phonological variation also exists within Malay itself, shaped
by the country’s multi-ethnic and regionally diverse population. Among native Malay speakers,
regional influences such as those from Kelantanese, Terengganu, and Johorean Malay result in
distinct differences in vowel quality, prosody, intonation, and phonotactic patterns. In parallel, non-
Malay ethnic communities, including Chinese-Malaysians and Indian-Malaysians, exhibit systematic
phonetic transfer when speaking Malay as a second language. For example, Chinese-Malaysian
speakers may reduce vowel length contrasts, simplify final consonants, and carry over tonal influences
from Mandarin. Indian-Malaysian speakers, on the other hand, often introduce retroflex consonants,
intervocalic voicing, and stress-timed rhythm patterns influenced by Tamil.

Adding further complexity, informal Malay, particularly Bahasa Pasar introduces widespread elision
and assimilation phenomena, affecting both native and non-native speakers. These combined effects
of regional, ethnic, and stylistic variation create significant challenges for conventional audio systems
trained primarily on standardized Malay speech.

Despite this diversity, Figures and [20] show that ILMUchat demonstrates strong robustness
across these variants, maintaining high transcription accuracy even in the presence of pronounced
dialectal and phonological variation.
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At least kau keluar
juga. Aku ni hujung
minggu pun tak larat
nak buat apa-apa.

GPT-40-

—H mi“i-
transcribe
@ GPT-4o-
transcribe

LEIMUchat ——

—

—

At least kau keluar juga. Aku ni
hujung minggu pun tak larat nak buat
apa-apa.

Liniska berkata, akhbarnya juga
tak larat nak buat apa-apa.

Ini sekalipun aku ni erang yang
goblok pun tak larat nak buat apa-
apa.

Kesiannya. Tapi kau
still sempat exercise
ke? Dulu rajin
jogaing kan?

GPT-40-

transcribe
@ GPT-40-
transcribe

L ILMUchat ——>

—

—

Kesiannya, tapi kau still sempat
exercise ke? Dulu rajin jogging kan?

Kasihanya, tapi kau still sempat
exercise ke? Dulu rajin jogging kan?

Sian ya, tapi kau setia sampai
isyasas ke? Dulu rajin jogging
kan?

Figure 16: Code-Switching: Comparison of ASR Outputs from GPT Models and ILMUchat for a

code-switched utterance by a female speaker

Betul tu. Tapi dia
punya semangat tu,
memang power lah
Kadang tu, terlampau
serius pulak.

GPT-40-

—H mi“i-
transcribe
@ GPT-4o-
transcribe

LEIMUchat ——

—

—>

Betul tu, tapi dia punya semangat tu
memang power lah. Kadang tu
terlampau serius pulak.

Betul tu, tapi dia punya semangat tu
memang power lah. Kadang tu
terlampau serius pula

Betul tu, tapi dipin semangat tu
memang power lah. Kadang tu
terlampau serius pulak.

Bang, nak tanya kalau
saya nak renew driving
license saya macam
mana ya?

GPT-40-

transcribe
@ GPT-40-
transcribe

L ILMUchat ——>

—

—

Bang, nak tanya kalau saya nak
renew driving license saya macam
mana ya?

Bang, nak tanya kalau saya nak
renew driving lesen saya macam
mana ya?

Bang, nak tanya kalau saya nak
renew driving license saya macam
mana ya?

Figure 17: Code-Switching: Comparison of ASR Outputs from GPT Models and ILMUchat for a

code-switched utterance by a male speaker
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Sekarang dah jarang
Balik rumah je terus
tidur. Tapi, hujung
minggu tu, kadang-
kadang aku pergi
jugaklah taman, jalan-

e LMUchat ——

jalan sikit.
GPT-4o-
> @ mini- _—
transcribe
GPT-4o- 3
transcribe

Sekarang dah jarang. Balik rumah je
terus tidur. Tapi hujung minggu tu
kadang-kadang aku pergi jugak lah
taman, jalan-jalan sikit.

Sekarang belajar dalam bilik rumah je
atau tidur, tapi hujung minggu tu
kadang-kadang aku pergi jugaklah
taman jalan-jalan sikit.

Sekarang belajar lah, balik rumah je
terus tidur. Tapi hujung minggu tu
kadang-kadang aku pergi jugaklah
taman main jalan-jalan sikit.

Figure 18: Malay Ethnic Speaker: ASR performance comparison between ILMUchat and GPT

models for a Malay-spoken utterance.

Dia memilih sayur-
sayuran segar seperti
bayam, sawi dan
kangkung serta ikan
kembung dan udang
besar untuk dimasak
tengah hari nanti

GPT-40-
? @ mini-

transcribe

@ GPT-40-
transcribe

P IMUchat ——

—

Dia memilih sayur-sayuran segar
seperti bayam, sawi dan kangkung
serta ikan kembung dan udang besar
untuk dimasak tengah hari nanti

Dia memilih sayur-sayuran segar
seperti bayam, sawi dan kangkung
serta ikan kembung dan udang besar
untuk dimasak tengah hari nanti

Dia memilih sayur-sayuran segar
seperti bayam, sawi dan kangkong
serta ikan kembung dan udang besar
untuk dimasak tengah hari nanti.

Figure 19: Indian Ethnic Speaker: ASR performance comparison between ILMUchat and GPT

models for a Indian-spoken utterance.

Aku nak ajak main
futsal Dah lama tak
main sama-sama

L ILMUchat —>

GPT-40-

e ] —— @S, —
transcribe

GPT-4o- 3
transcribe

Aku nak ajak main futsal Dah lama
tak main sama-sama

Aku nak ajak main futsal Dah lama
tak main sama-sama

Aku nak ajak main fuso. Dah lama
tak main sama-sama.

Figure 20: Chinese Ethnic Speaker: ASR performance comparison between ILMUchat and GPT

models for a Chinese-spoken utterance.
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3 Quantitative Evaluations

To assess ILMU’s general language understanding and cultural alignment, we evaluate its perfor-
mance on several standard multitask benchmarks. As shown in Table 2] ILMU exhibits strong
and competitive performance across three prominent benchmarks: MMLU [2], CMMLU [3]], and
MalayMMLU [5]]. Notably, ILMU achieves the highest score on MalayMMLU, surpassing leading
models such as GPT-5/40, LLaMA-4-Scout, GLM-4.5 and DeepSeek-v3.

MalayMMLU [3] is the first dedicated multitask language-understanding benchmark for Bahasa
Melayu, comprising 24,213 questions spanning Malaysia’s primary (Years 1-6) and secondary
(Forms 1-5) curricula. It covers five broad domains split across 22 subjects, providing a standardized,
curriculum-aligned evaluation of LLMs in Malay language and Malaysian cultural contexts.

As detailed in Table E} on MalayMMLU’s zero-shot, first-token accuracy evaluation, ILMU achieves
state-of-the-art performance with a macro average of 87.20%, leading every domain: Language
(89.36%), Humanities (88.40%), STEM (88.05%), Social Science (85.44%), and Others (85.08%).
The narrow cross-domain spread (~4.3%) reflects strong cross-task generalization rather than subject-
specific overfitting. This benchmark evaluation covered 54 models from 20 leading LLM developers,
including the latest GPT—SE], LLaMA-4-ScoutEl, and GLM-4.5E], representing both closed- and open-
source paradigms. Compared to the next-best closed model (GPT-40, 84.97% average), ILMU
delivers a +2.23% gain and maintains double-digit margins over most open-source baselines (e.g.,
LLaMA, Qwen, Mistral). On the Bahasa Melayu-first, Malaysia-grounded benchmark, ILMU is
therefore the clear SOTA, combining high macro accuracy, domain consistency, and robust Malay-
centric reasoning. In other words, this performance highlights ILMU’s deep linguistic proficiency
in the Malay language and its close alignment with Malaysian culture, reinforcing its suitability for
local applications.

Nonetheless, ILMU is competitive with top-tier models on both MMLU [2] and CMMLU [3]]
benchmarks, occasionally edging them out. Its solid performance in Malay, Chinese, and English
positions it as a uniquely capable assistant for Malaysia’s multilingual and multicultural landscape.

4 Conclusion

ILMUchat represents a major advancement in Malaysia’s Al landscape. It is a multimodal generative
assistant developed entirely within the country, designed to serve the linguistic and cultural needs of
its diverse population. Built upon the ILMU foundation model, trained from scratch using Malaysia-
centric data, ILMUchat offers locally grounded, contextually intelligent responses across text, vision,
and speech modalities.

Evaluations across leading benchmarks, including MMLU, CMMLU and MalayMMLU demon-
strate ILMU’s strong multilingual capabilities. The model achieves state-of-the-art performance on
MalayMMLU, reflecting its deep alignment with national language standards.

Beyond benchmark performance, ILMUchat demonstrates robust real-world functionality, from
accurately transcribing informal and code-switched speech to recognizing local foods, traditional
games, and landmarks. It also adapts effectively to diverse styles of Malay, including literary,
colloquial, and royal variants, affirming its cultural sensitivity and linguistic versatility.

Support for informal and regional language use is an area of active development. While comprehensive
dialect coverage is still being extended, ongoing updates aim to enhance ILMUchat’s ability to reflect
Malaysia’s full linguistic and cultural diversity. These improvements are guided by community
feedback and a continuous learning pipeline designed to ensure long-term relevance and inclusivity.

Looking ahead, ILMUchat affirms the importance of building Al technologies that reflect Malaysia’s
unique cultural, linguistic, and societal fabric. We envision this work as a catalyst for national
progress and invite collaboration across local universities, industry partners, government agencies,
and civil society. By working together, we can shape an Al future that is not only intelligent and
capable but proudly Malaysian in identity, values, and purpose. Malaysia Boleh.

2https://openai.com/index/introducing-gpt-5/
3https://huggingface.co/meta-llama/Llama-4-Scout-17B-16E
*https://docs.z.ai/guides/llm/glm-4.5
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Table 2: Comparison of ILMU and other models on Multitask Language Understanding (MLU)
benchmarks, including MMLU, CMMLU, and MalayMMLU. Bold indicates the best score.

Model MMLU CMMLU MalayMMLU
GPT-40 83.94 76.53 84.97
DeepSeek-V3 84.15 81.67 80.56
Llama-3.1-70B 82.32 72.04 78.07
SEA-LION v3-70B 85.48 71.45 78.03
Sahabat-AlI-v2-70B 84.09 72.03 78.31
Mallam 2.5 Small 65.80 31.31 71.35
Merdeka LLM HR 3B 43.84 59.91 57.28
ILMU (ours) 80.39 83.64 87.20

Table 3: Zero-shot results of various LLMs/LVLMs on MalayMMLU based on first token accuracies.
Highest scores are bolded. T denotes LLMs finetuned with SEA datasets. T denotes open-source
GLM-4 which is different from the closed-source GLM-4.

. Language Humanities STEM Social Science Others Average
Organization Model Acc. Acc. Acc. Acc. Acc. Acc.
Random 38.01 42.09 36.31 36.01 38.07 38.02
YTL AI Labs ILMU 89.36 88.40 88.05 85.44 85.08 87.20
LLaMA-4-Scout (17B-16E) 78.69 78.27 77.98 73.55 75.58 76.54
LLaMA-3.2 (3B) 58.52 60.66 56.65 54.06 52.75 56.45
LLaMA-3.2 (1B) 38.88 43.30 40.65 40.56 39.55 40.46
Meta LLaMA-3.1 (70B) 78.75 82.59 78.96 77.20 75.32 78.44
LLaMA-3.1 (8B) 65.47 67.17 64.10 62.59 62.13 64.24
LLaMA-3 (8B) 63.93 66.21 62.26 62.97 61.38 63.46
LLaMA-2 (13B) 45.58 50.72 44.13 44.55 40.87 45.26
LLaMA-2 (7B) 47.47 52.74 48.71 50.72 48.19 49.61
Qwen-2.5 (72B) 79.09 79.95 80.88 75.80 75.05 71.79
Qwen-2.5 (32B) 76.96 76.70 79.74 72.35 70.88 74.83
Qwen-2-VL (7B) 68.16 63.62 67.58 60.38 59.08 63.49
Qwen (Alibaba) Qwen-2-VL (2B) 58.22 55.56 57.51 53.67 55.10 55.83
Qwen-1.5 (14B) 64.47 60.64 61.97 57.66 58.05 60.47
Qwen-1.5 (7B) 60.13 59.14 58.62 54.26 54.67 57.18
Qwen-1.5 (4B) 48.39 52.01 51.37 50.00 49.10 49.93
Qwen-1.5 (1.8B) 42.70 43.37 43.68 43.12 44.42 43.34
GLM-4.5 (Thinking) 84.32 86.14 84.40 81.01 82.27 83.36
GLM-4.5 (Non-Thinking) 81.23 81.50 83.71 78.38 76.97 79.98
Zhipu GLM-4-Plus 78.04 75.63 77.49 74.07 72.66 75.48
GLM-4-Air 67.88 69.56 70.20 66.06 66.18 67.60
GLM-4-Flash 63.52 65.69 66.31 63.21 63.59 64.12
GLM-4 63.39 56.72 54.40 57.24 55.00 58.07
GLM-41T (9B) 58.51 60.48 56.32 55.04 53.97 56.87
GPT-5 83.59 76.50 78.10 80.73 75.44 79.53
GPT-40 87.64 87.78 83.54 82.84 82.34 84.97
OpenAl GPT-4 82.90 83.91 78.80 77.29 77.33 80.11
GPT-40 mini 82.03 81.50 78.51 75.67 76.30 78.78
GPT-3.5 69.62 71.01 67.17 66.70 63.73 67.78
Pixtral (12B) 64.81 62.68 64.72 63.93 59.49 63.25
Mistral Mistral Small (22B) 65.19 65.03 63.36 61.58 59.99 63.05
i Mistral-v0.3 (7B) 56.97 59.29 57.14 58.28 56.56 57.71
Mistral-v0.2 (7B) 56.23 59.86 57.10 56.65 55.22 56.92
Gemma-2 (9B) 75.83 72.83 75.07 69.72 70.33 7251
Google Gemma (7B) 45.53 50.92 46.13 47.33 46.27 47.21
Gemma (2B) 46.50 51.15 49.20 48.06 48.79 48.46
Mesolitica MaLLaM-v2.5 small 73.00 71.00 70.00 72.00 70.00 71.53
) MaLLaM-v2! (5B) 42.57 46.44 42.24 40.82 38.74 42.08
Microsoft Phi-3 (14B) 60.07 58.89 60.91 58.73 55.24 5872
) Phi-3 (3.8B) 52.24 55.52 54.81 53.70 51.74 53.43
Sailor™ (14B) 78.40 72.88 69.63 69.47 68.67 72.29
SALL (Sea) Sailor! (7B) 74.54 68.62 62.79 64.69 6361 6758
Stability AI StableLM 2 (12B) 53.40 54.84 51.45 51.79 50.16 5245
StableLM 2 (1.6B) 43.92 51.10 45.27 46.14 46.75 46.48
01.AT Yi-1.5 (9B) 56.20 53.36 5747 50.53 49.75 53.08
Agmo Merdeka-LLM 56.92 60.36 57.63 56.82 55.10 57.28
Al Singapore SEA-LION v3 (70B) 79.20 81.11 78.76 76.45 75.22 78.03
Baichuan Baichuan-2 (7B) 40.41 47.35 44.37 46.33 43.54 44.30
Cohere for Al Command R (32B) 71.68 71.49 66.68 67.19 63.64 68.47
Damo (Alibaba) SeaLLM-v2.5" (7B) 69.75 67.94 65.29 62.66 63.61 65.89
Deepseek DeepSeek-V3 83.13 78.84 83.91 78.25 78.00 80.56
GoTo + IndoSat Sahabat-Al-v2 (70B) 80.60 81.25 78.31 76.39 74.93 78.31
OpenGVLab InternVL2 (40B) 70.36 68.49 64.88 65.93 60.54 66.51
Technology Innovation Institute (TII) Falcon3 (10B) 54.77 60.17 58.20 56.76 54.04 56.38
Yellow.ai Komodo' (7B) 43.62 45.53 39.34 39.75 39.48 41.72
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Limitations

Like all foundation models, ILMUchat may occasionally generate responses that are factually
inaccurate despite appearing plausible, a phenomenon known as hallucination. It may also face
challenges with causal reasoning, complex logical deductions, and counterfactual understanding.
While proficient in multiple languages, its strongest capabilities are specifically in the Malay language.
Ongoing development efforts continue to address these limitations.
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