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Transformer architecture for machine translation [1]
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Encoder-only Models

+  Transformer encoder-based models
* Pre-trained on large-scale corpora with a masked language modeling objective
BERT[2], RoBERTa [3], ELECTRA [4]
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Encoder-only Models
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Pre-trained BERT-type models for Viethamese:

Model Type | Date Data (vi)
mBERT [2] Multi. | 1172018 01GB Syllable
XLM-R [5] Multi. | 1172019 137 GB Syllable
PhoBERT [6] Mono. | 03/2020 | 20 GB Word
viBert [7] Mono. | 10/2020 | 10 GB Syllable
VELECTRA [7] Mono. | 10/2020 | 60 GB Syllable
PhoBERT (v2) Mono. | 04/2023 | 140GB | Word
VnLawBERT [8] | Mono. | 11/2020 | 0.32GB | Syllable
ViHealthBERT [9] | Mono. | 06/2022 | 19GB* | Syllable
ViSoBERT [10] | Mono. | 10/2023 | 01GB | Syllable
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“Data (vi)” denotes the size
of Vietnamese text data
used for pre-training

*:130M Sentences ~ 19 GB
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«  Some comparison results
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THE EXPERIMENTAL RESULTS OF VARIOUS MONO-LINGUAL AND

MULTI-LINGUAL PRE-TRAINED BERT MODELS ON VIETNAMESE ASPECT

CATEGORY DETECTION TASK FOR THE RESTAURANT DOMAIN.

Types Models Precision Recall F1-score
mBERT 81.39 76.34 78.78

Multi-lingual | mbDistilBert 80.35 76.07 78.16
XLM-R 82.98 81.40 82.18
viBert4news 79.26 77.48 78.36

Moo-lingal viBert_FPT 80.65 79.12 79.88
VELECTRA_FPT 83.08 79.54 81.27
PhoBERT 85.60 87.49 86.53

THE EXPERIMENTAL RESULTS OF VARIOUS MONO-LINGUAL AND

MULTI-LINGUAL PRE-TRAINED BERT MODELS ON VIETNAMESE ASPECT

CATEGORY DETECTION TASK FOR THE HOTEL DOMAIN.

Model Data (vi)
mBERT [2] 01GB | Syllable
XLM-R [5] 137 GB | Syllable
PhoBERT [6] 20GB | Word
viBert_FPT [7] 10 GB | Syllable
VELECTRA FPT[7] | 60 GB | Syllable
viBert4news 20GB | Word

EEVINAI

Types Models Precision Recall F1-score
mBERT 77.93 76.26 77.09

Multi-lingual | mbDistilBert 78.59 74.97 76.73
XLM-R 78.86 76.56 77.70
viBert4news 79.39 74.83 77.04

Mono-Tingial viBert_FPT 81.14 74.54 77.70
VELECTRA_FPT 79.82 76.07 77.90
PhoBERT 81.49 76.96 79.16

Tables
taken
from [11]



Encoder-only Models

XPhoneBERT: Multilingual pre-training for phoneme

representations for speech synthesis [12]

First large-scale pre-trained multilingual
model for phoneme representations for
speech synthesis in 94 languages and locales
Improve significantly the performance in the

downstream speech synthesis task

Obtained results on the Vietnamese test set

Model MOS (T) |MCD (1) |RMSEz, (1)
Ground truth | 4.26 £ 0.06| _0.00 0.00
& [Baseline VITS [3.74 £ 0.08] 541 249
S[VITS w/ XPB [3.89 £0.08| 5.12 234
<[ Baseline VITS | 159 £ 0.05] _6.20 201
[ VITS w/ XPB [3.35 £ 0.10| 5.39 243
ZEVinA “XPB” abbreviates XPhoneBERT
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“It ai biét dugc réng noi nay trudc kia tiing la mét md da véi khéng
ai déy tai”

(a): Ground truth; (b): VITS with XPhoneBERT (100%); (c): VITS with
XPhoneBERT (5%); (d): Original VITS (100%); (e): Original VITS (5%)
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Encoder-Decoder Models

«  Standard encoder-decoder Transformer-based sequence-to-sequence N
Thank you fef inviting me to your party Jast week.
models, pre-trained on large-scale corpora with a denoising objective, e.g. e e g e
BART [13]’ T5 [14]’ ByT5 [15] T:r;e:sfor inviting <Y> last <z>

*  Pre-trained sequence-to-sequence models for Vietnamese:

Model Type | Date Data (vi)
MBART [16] Multi. | 12020 | 137 GB (258 e )
syllables)
mT5 [17] Multi. 10/2020 | 116 B syllables Figures taken from [16]
BARTpho [18] Mono. | 09/2021 | 20 GB (4B syllables) ? ? ? ? E
ViT5 [19] Mono. | 07/2022 | 70 GB — ,
Bidirectional Autoregressive
enviT5 [20] Biling. | 10/2022 | 80 GBen & 80 GB vi <Encoder Decoder
20 GB translated ,?\ ! é ! E Tl *
giyion| VIPUbmedT5 [21] | Mono. | N/A e -B . <s>ABCD
= BART - Figure taken from [15]




Encoder-Decoder Models e

«  vinai-translate: Pre-trained BART-type Vietnamese-English translation model [22]

«  envits-translation: Pre-trained T5-type Vietnamese-English translation model [20]

SacreBLEU scores on the PhoMT test set

Model English-to-Vietnamese | Viethamese-to-English Model Validation set| Test set
vinai-translate 442 40.3 En2Vi| Vi2En |En2Vi| Vi2En
vinai-translate (v2) 44.3 40.8 Google Translate | 47.37 | 38.50 | 47.86 | 39.26

. "——— . . ChatGPT 0-shot | 34.38 | 29.79 | 34.45 | 30.39
envits-translation 44.6 40.0

ChatGPT 1-shot | 35.28 | 31.27 | 35.23 | 31.70
*: Data leakage issue I ChatGPT 8-shot | 36.09 | 31.87 | 36.02 | 32.57
\;ChatGPT16-shot 36.32 | 32.14 | 35.69 | 32.90
ChatGPT 32-shot| 34.92 | 32.08 | 36.37 | 32.94
vinai-translate 4424 | 33.28 | 44.60 | 33.44
envitb-translation | 42.86 | 31.33 | 43.23 | 32.00

vinai-translate 52.21 | 42.66 | 52.14 | 42.38
- envitb-translation | 51.14 | 41.47 | 51.27 | 41.17
“ mBART 51.23 | 41.67 | 51.18 | 41.51

envits-base 50.10 | 40.66 | 49.94 | 40.36

I, Vietnamese-English medical translation
ZEVinAl o

340K+ training; 9K validation; 9K test
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« Transformer decoder-based models, pre-trained on large-scale corpora with a standard language modeling

objective, e.g. GPT-n [23-25], DialoGPT [26], LaMDA [27]

SEVInAI
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Image by Jay Alammar: https://jalammar.github.io/illustrated-gpt2/
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Decoder-only Models

«  “Base” pre-trained GPT-type models for Viethamese

Model Type Date Data (vi) — B '[ — ]‘
XGLM [28] Multi. | 12/2021 | 50 GB . | )
%TfanSformer‘DeCOder DECODERBLOCK
BLOOM [29] MU|tI 07/2022 43 GB . :'[ Feed Forward Neural Network )
. . | :[ Masked Self-Attention ):
gpt-j-6B-vietnamese-news Mono. | 09/2021 | 65 GB U W R p— | S i
1 2 3 4 4000
Llama-2 [30] Multi. | 07/2023 | ~8 GB
Image by Jay Alammar: https://jalammar.github.io/illustrated-gpt2/
Qwen [31] Multi. | 09/2023 | N/A
PhoGPT-7B5 [32] Mono. | 1172023 | 40 GB
SEA-LION-7B [33] Multi. 11/2023 | ~300 GB
SealLM-7B-Hybrid [34] Multi. 12/2023 | N/A

EEVINAI
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*  Motivation
* The success of decoder-only transformer-based generative LLMs stands out as one of the most
significant achievements in recent Al research and development
«  ChatGPT/GPT-4, LLaMA/LLaMA-2, Mistral and Falcon
«  Largely limited to English

«  For Vietnamese, one might consider using the pre-trained multilingual BLOOM/BLOOMZ or the

pre-trained monolingual “gpt-j-6B-viethamesenews”

Model Type Date Data (vi)
BLOOM/BLOOMZ [29] Multi. 07/2022 | 43 GB
gpt-j-6B-vietnamese-news Mono. | 09/2021 | 65 GB

EEVINAI
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*  Motivation
«  For Vietnamese, one might consider using the pre-trained multilingual BLOOM/BLOOMZ or the

pre-trained monolingual “gpt-j-6B-vietnamesenews”

Model Type Date Data (vi)
BLOOM/BLOOMZ [29] Multi. 07/2022 | 43 GB
gpt-j-6B-vietnamese-news Mono. | 09/2021 | 65 GB

«  BLOOM/BLOOMZ might not be a competitive baseline [35]
«  BLOOMZ-7B1 still performs significantly better than “gpt-j-6B-viethamese-news” when

fine-tuned for Vietnamese instruction following [36]

EEVINAI



VinAl 13
— O Corporate Presentation

*  Motivation
«  BLOOMZ-7B1 performs significantly better than “gpt-j-6B-vietnamese-news” when fine-tuned

for Vietnamese instruction following [36]

Model Type Date Data (vi)
BLOOM/BLOOMZ [29] Multi. | 07/2022 | 43 GB
gpt-j-6B-vietnamese-news | Mono. | 09/2021 | 65 GB

=» Contradict the previously common notion that dedicated language-specific models §§? Lo

outperform multilingual ones [6, 10, 11, 18] (
)

=>» Toreassess whether the previous common notion still holds w.r.t. LLMs:

Pre-train a similarly sized 7.5B-parameter LLM, namely PhoGPT, using closely similar Vietnamese

Z2VinAi pre-training data to BLOOM/BLOOMZ
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*  PhoGPT architecture
*  Atransformer decoder-based model
« Incorporate flash attention [37] and ALiBi for context length extrapolation [38]
«  Utilize the existing multilingual BLOOM'’s tokenizer which supports Viethamese well
« Use a “max_seq_len” of 2048, “d_model” of 4096, “n_heads” of 32 and “n_layers” of 32, resulting

in a model size of about 7.5B parameters

*  Pre-training Vietnamese data: 41 GB of texts

+ 1GB of Wikipedia texts and a 40 GB deduplicated variant of the “binhvg” news dataset

*  Pre-train PhoGPT from scratch, employing the Mosaicml “lim-foundry” library

EEVINAI
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»  Fine-tune the pre-trained PhoGPT for instruction following, using a dataset consisting of 150K Vietnamese

prompt and response pairs

67K pairs from the Vietnamese subset of Bactrian-X [39]

40K ShareGPT pairs without code and math, translated from English to Vietnamese by using VinAl Translate

40K prompts covering hate, offense, toxicity, and safety awareness, largely including Viethamese-translated ones
1000 pairs for context-based question answering, 500 for poem writing, 500 for essay writing, 500 for spelling

correction, and 500 for single-document summarization

*  Open-source PhoGPT for Vietnamese

EEVINAI

PhoGPT-7B5: “Base” pre-trained monolingual model

PhoGPT-7B5-Instruct: Instruction following model
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«  Conduct a human evaluation experiment to compare PhoGPT-7B5-Instruct with the closed-source
ChatGPT (gpt-3.5-turbo) and other open-source instruction-following models, including Vietcuna-3B,
Vietcuna-7B-v3, URA-LLaMA-7B and URA-LLaMA-13B

. Vietcuna-3B and Vietcuna-7B-v3 are initially continually pre-trained from BLOOMZ-3B and BLOOMZ-7B10on 12GB

of Vietnamese news texts for causal language modeling, and then further fine-tuned with 200K samples of
instructional question and answer pairs, alongside 400K samples of conversations

. URA-LLaMA is continually pre-trained from LLaMA-2 on Vietnamese Wikipedia and news data, and then also fine-
tuned for instruction following

. Both the “base” pre-trained Vietcuna and URA-LLaMA, representing advanced variants of BLOOMZ and LLaMA-2

for Vietnamese, are not publicly available

«  Utilize the greedy search decoding method, which is more suitable for LLM comparison [40]

EEVINAI
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«  The Vicuna question benchmark is manually translated into Vietnamese to create 80 evaluation questions
from 8 different categories

. Each question is fed into the 6 experimental models to generate responses, which are then anonymously shuffled

+  BLOOMZ-7B1-mt, an instruction following variant of BLOOM/BLOOMZ-7B1 fine-tuned with 1.7M
Vietnamese-translated examples, does not produce informative textual responses using the greedy search

decoding method for the Viethamese-translated Vicuna questions

. BLOOMZ-7B1-mt is excluded from our evaluation

« Each generated response is then independently assessed by 3 annotators on a scale from 1- Bad (e.g.

wrong answers), 2 - Poor (e.g. partially answering the question), 3 - Fair, 4 - Good, to 5 — Excellent

. Host a discussion session with the annotators to resolve annotation conflicts

EEVINAI
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2”& 2”&

PhoGPT-7B5-Instruct is strongly competitive compared to ChatGPT for “generic”, “knowledge”, “common-
sense”, and “writing” questions

In the “femi” category, all open-source models perform badly

PhoGPT-7B5-Instruct substantially outperforms previous open-source instruction-following baselines for
Vietnamese, except in the “coding & math” category where Vietcuna-7B-v3 and URA-LLaMA-13B perform

better than PhoGPT-7B5-Instruct

SEVInAI
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*  For “coding & math”, Vietcuna-7B-v3 and URA-LLaMA-13B perform better than PhoGPT-7B5-Instruct
. For PhoGPT-7B5-Instruct, these results are anticipated due to the lack of “coding & math” and “femi”-type data
in our pre-training Vietnamese corpus
. Some “good” responses from Vietcuna-7B-v3 and URA-LLaMA-13B for “coding & math” questions share identical
text with those from ChatGPT
. These question-response pairs may coincidentally appear in the instruction-following datasets used for
fine-tuning Vietcuna and URA-LLaMA
SEVInAI
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Conclusion
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B ChatGPT ®PhoGPT-7B5-Instruct mVietcuna-3B  mVietcuna-7B-v3 ®URA-LLaMa-7B  ®mURA-LLaMa-13B

*  Open-source LLMs for Vietnamese with 7.5B parameters
 PhoGPT-7B5: “Base” pre-trained monolingual model
*  PhoGPT-7B5-Instruct: Instruction following model
* A new foundation model pre-trained from scratch
+  SOTA open-source Viethnamese LLM
«  https://github.com/VinAlResearch/PhoGPT
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Qualitative Comparison

So sanh anh hudng cua viéc dung chai nhya sir dung mét lan va viéc dung chai nhua cé thé tai sir dung doi véi
moi trudng va suc khde con ngudi

PhoGPT-7B5-Instruct

Viéc sl dung chai nhua mét Ian va chai nhua cé thé tai sir dung déu co tac déng
dén méi trudng va suc khde con ngudi. Dudi day la so sanh gilta hai loai chai nay:

1. Tac déng dén moi trusng:

- Chai nhya mét 1an sif dung thudng dugc dat trén dat, cat hoac day bién, gop
phan vao viéc gay 6 nhiem méi trudng. Chung gidi phong cac chat déc hai vao moéi
trudng, gay tn hai cho cac sinh vat séng trong méi trudng nudc va dat.

- Chai nhua c6 thé tai sir dung thudng dugc lam tir polyethylene, mét loai nhua
khong gay ra tdc dong tiéu cuc cho méi trudng. Tuy nhién, viéc tai st dung chai
nhua cé thé giam Iugng rac thai va tiét kiém tai nguyén tu nhién.

2. Tac déng dén suc khde con ngudi:

- Chai nhya c6 thé chira cac chat doc hai nhu bisphenol A (BPA) va phthalates, co
thé gay anh hudng dén suc khde con ngudi khi ti€p xuc 1au dai. Khi ubng nudc tu
chai nhua, cac chat nay cé thé di vao co thé thong qua qua trinh tiéu hoa.

- Viéc tai sir dung chai nhua co thé gidm lugng rac thai va tiét kiém tai nguyén tu
nhién. Tuy nhién, viéc nay khéng loai bd hoan toan cac chat doc hai tir chai nhua.

Tom lai, viéc str dung chai nhua mét 1an va chai nhua co thé tai sir dung déu cé tac
déng tiéu cuc dén mai trudng va stic khde con ngusi. BE gidm thiéu tac dong nay,
chung ta can tim cach tai st dung va tai ché chai nhua mot cach hiéu qua.

Vietcuna-7B-v3

Viéc sr dung chai nhua st dung mét lan co tac dong tiéu cuc dén mai trudn
g va suc khde con ngudi. Dudi day la mot sé ly do va hau qua:

1. Tac déng madi trudng: Viéc sir dung chai nhua st dung mét lan gop phéan g
ay 6 nhiém mai trudng do chung khéng thé tai st dung. Chung thudng dug
c lam tur cac vat liéu khéng thé phan hiy sinh hoc, chang han nhu polyethyl

ene (PE) va polypropylene

(PP), c6 thé gay hai cho mai trudng néu khong dugc xtr Iy dung cach. Ngoal

ra, viec san xuat va sif dung chai nhua sur dung mét lan cling gay ra cac van

dé vé rac thai, Iam tang nguy co & nhiém va gay hai cho hé sinh thai.

2. Tac déng suc khée: Viéc sif dung chai nhua str dung mét 1an cling co thé

gay hai cho stic khde con ngusi. Ching cé thé chira cac hoa chat déc hain
hu bisphenol A

(BPA) va phthalates, co the gay ra cac van dé suc khoe nhu ung thu, di tat b
am sinh va cac van dé vé hormone. Ngoai ra, viéc tai sl dung chai nhua co t
hé dan dén viéc sir dung qua muc va lang phi, lam tang nguy ca 6 nhiém va

gay hai cho méi trudng.

Tom lai, viéc str dung chai nhua st dung mét Ian co tac déng tiéu cuc dén m
6i trudng va suc khde con ngudi.

Thay vao do, s dung chai nhua co thé tai stir dung c6 thé gop phan bao vé
méi trudng va gidm tac dong tiéu cuc dén stic khde con ngudi.



Qualitative Comparison

Cac chinh phu cé thé sir dung cac chinh sach tai khoa va tién té dé chong lai
suy thoai kinh té nhu thé nao?

PhoGPT-7B5-Instruct

Co mét s6 cach ma cac chinh phl co thé sir dung chinh sach tai khoa va tién té dé
choéng lai suy thoai kinh té. Dudi day la mét so6 vi du:

1. Tang chi tiéu cong Chinh phu cé thé tang chi tiéu cong dé hé trg nén kinh té
bang cach dau tu vao co s& ha tang, gido duc, y té va quéc phong Diéu nay giup
tao ra cong viéc va kich thich tiéu dung, tir do giup phuc héi nén kinh té.

2. Gidm thué: Chinh pht cé thé gidm thué cho doanh nghiép va ca nhan dé kich
thich tiéu dung va dau tu. Diéu nay giup tao ra cong viéc va thu nhap, tir do giup
phuc hoi nén kinh té.

3. Tang chi tiéu clia chinh ph cho vay: Chinh phl co thé cho vay tién cho cac
doanh nghiép va ca nhan dé giup ho phuc héi va phat trién kinh doanh. Diéu nay
giup tao ra céng viéc va kich thich tiéu dung, tir dé giup phuc héi nén kinh té.

4. Tang thu nhap: Chinh ph co thé tang thu nhap tir thué hodc cac nguon khac dé
dau tu vao cac dy an cong cong va cai thién chat lugng cudc sdng ctia ngusi dan.
Diéu nay giup tao ra cdng viéc va kich thich tiéu dung, tir do giup phuc héi nén kinh
té.

5. Tang du trir quéc gia: Chinh phti co thé tang du trr qudc gia dé giup phuc hoi
kinh té bang cach dau tu vao cac coéng ty va doanh nghlep Diéu nay giup taora
céng viéc va kich thich tiéu dung, tir do giup phuc héi nén kinh té.

Tuy nhién, viéc sr dung chinh sach tai khoa va tién té dé chong lai suy thoai kinh té
la mot quyet ‘dinh phurc tap va can dugc xem xét ky Iuong Cac bién phap nhu tang
chi tiéu cong, gidm thué, tang du trir quéc gia co thé gilp phuc hdi nén kinh té

trong ngan han, nhung chung cling cé thé gay ra lam phat va mat can bang kinh té.

Vietcuna-7B-v3

Céc chinh phti co théisfj dung céc chinh sach tai khoa va tién té dé chlé'ng
lai suy thoai kinh té bang cach thuc hién cac chinh sach nhu tang thué, cat
gidm chi tiéu, in tién va thuc hién cac bién phap kich thich kinh té. Dudi day
la mot s6 cach chinh ma céac chinh phl cé thé thuc hién:

1. Tang thué: Cac chinh phu cé thé tang thué dé thu thém tién vao ngan
sach. Diéu nay c6 thé bao gém tang thué doanh nghiép, thué thu nhap va
thué bat dong san. Tang thué cé thé gitp tang thu nhap va giam chi tiéu,
dan dén giam chi tiéu va tang tiét kiém.

2. Gidm chi tiéu: Cac chinh phu co thé g|am chi tiéu dé glam chi tiéu va tang
tiét kiém. Diéu nay co thé bao gom cat gidm chi tiéu cho cac dich vu céng
cong nhu glao duc, chdm séc suic khde va an sinh x& hdi. Gidm chi tiéu c6
thé gilip gidm chi tiéu va tang tiét kiém.

3. In tién: Céc chinh phui c6 thé in tién dé cung cap tién mdi cho nén kinh té.
Diéu nay co thé bao gom in tién dé ho trg nén kinh té hodc cung cap ho trg
tai chinh cho cac doanh nghiép va ca nhan. In tién cé thé gidp tang cung
tién va giam chi phi vay, dan dén giam chi tiéu va tang tiét kiém.

4. Thuc hién céc bién phap kich thich kinh té: Cac chinh phui c6 thé thuc
hién cac bién phap kich thich kinh té nhu gidm thué, tang chi tiéu va cung
céap hé trg tai chinh cho cac doanh nghlep va ca nhan. Cac bién phap kich
thich kinh té€ co thé giup tang chi tiéu va giam chi tiéu, dan dén giam chi tiéu
va tang tiét kiém.

Bang cach thuc hién cac chinh sach nay, cac chinh phti co thé gitp chéng
lai suy thoai kinh té bang cach tang thué, gidm chi tiéu, in tién va thuc hién
céc bién phap kich thich kinh té.
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