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TOM TAT— Bai bao nay gi¢i thiéu vé mé hinh ngén ngir 16n (Large Language Model - LLM) va kha ning tng dung LLM vao
trong hoat dong cua cac t6 chirc doanh nghiép. Chung t6i di tlr viéc gidi thiéu kién tric cia LLM va cac céng cy, phadn mém
thong minh dwgc xy dwng dwa trén LLM dén cac thach thic va méi nguy co ciia LLM. P& minh hoa cho strc manh cua LLM,
chiing t6i ciing trinh bay mot case study cho viéc 4p dung LLM vao bai toan phin 1&p cdm xic - mot bai todn dwoc nhiéu sy
quan tam cda gi¢i nghién ctru cling nhw doanh nghiép trong hon mot thap ky nay.

Twr khéa— M6 hinh ngdn ngit 1én, LLM, xt Iy ngdn ngit tw nhién, tri tué nhan tao.
I. GIO'I THIEU

Mdt vién canh noi ma may tinh c6 thé tro chuyén nhw con ngudi, hi€u dwoc y nghia siu xa trong 1&i néi va sang
tao ra nhirng tic phdm vin hoc. Piéu nay dang din tré thanh hién thwc véi sw ra doi clia cic md hinh ngén ngir
16n (Large Language Model - LLM) - mot loai tri tué nhan tao (Artificial Intelligence - Al) tién tién c6 kha nang x&
1y va tao sinh ngdn ngtt tw nhién. LLM 1a buéc tién dot pha trong linh vwc Al, mang dén nhiéu &ng dung thuc té
trong doi s6ng. C6 thé ké dén dau tién 1a chatbot thong minh, cd may cé thé tao ra nhitng cudc tro chuyén muot
ma va y nghia v&i con ngwdi [1]. Siec manh vé ngdn ngir ctia cac LLM khong chi dirng lai & viéc tro chuyén ma con
& kha nang dich tw dong [2], mot thanh twu vi dai, pha v& cic rao can ngdn ngit, tao diéu kién cho giao tiép hiéu
qua va hop tic toan ciu. Vi kha ning x Iy ngdn ngit tw nhién (Natural Language Processing - NLP), LLM dé
dang dich ndi dung tir mot ngdn ngir goc sang mot ngdn ngir khic, tao sw thiu hiéu va twong tac gitra nhirng
ngudi ding cac ngdn ngir khac nhau. Thém nira, khd ndng tom tit van ban cta LLM [3] gitp chiung tré thanh
nhitng céng cu vd gia dé rut ngin, tom tit cac bai viét, vin ban véi kha ning vwot trdi hon ca cac chuyén gia
trong cting linh virc. Nhung c6 18 khia canh tuyét voi nhat ctia LLM ndm & kha ning khoi ngudn sang tao. Véi sw
hd trg tir LLM, ngudi dung c6 thé kham phé thé gidi viét 1ach, sang tac tho ca, am nhac, viét kich ban va tao noi
dung cudn hut qua nhiéu thé loai [4].

Trong bai bdo nay, chiing toi gi¢i thiéu vé LLM va kha nang (rng dung ctia LLM, cling nhw thdo luin vé nhirng méi
nguy co va thach thirc cia LLM.

Cac déng gbp chinh ctia bai bio bao gom:

e  Cung cip mét trinh bay tong quan cling nhw kién tric ctia cac LLM.

e  Gidi thiéu vé cic rng dung va thanh qua tién tién ctia LLM.

e Néu lén cac thach thirc va méi nguy co trong viéc ap dung LLM.
Phin con lai ctia bai bao dwoc trinh bay nhw sau: Muc II gi¢i thiéu téng quan vé LLM. O’ muc I1I, cac giai phap tng
dung LLM va céc thach thirc va moi nguy co cia LLM dwgec trinh bay. Muc IV giéi thiéu mot case study &ng dung
LLM vao bai todn phin 16p cdm xdc. Cudi cing 1a phan két luan dwoc gidi thiéu & muc V.

II. TONG QUAN VE MO HINH NGON NGO LON

Dé dat dwoc hiéu sudt xir ly t6i da, LLM ap dung mot chudi cac quy trinh quan trong va phitc tap biéu dién béi
hinh 1, trong d6 gém:
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Hinh 1. Cdc bwdc xir ly ciia LLM

A. TEXT PREPROCESSING

Text preprocessing la giai doan tién xit 1y di¥ liéu vin ban, bao gdm nhiéu phwong phap va buéc x Iy khac nhau,
tiy thudc vao bai todn cu thé. Giai doan nay gobm ba bwéc phé bién va gan nhuw khéong thé thiéu la tokenization,
lemmatization, va stopword removal. Trong d6, buédc tokenization thwc hién viéc chia nhé van ban thanh cac
don vi nhé hon, c6 thé 1A tlr, cum tir. Bwéc lemmatization gidp chuyén ddi cac tir vé dang co s& (danh tir sé it,
déng tir & thé co ban...). Budc stopword removal sé loai bo cac khong mang y nghia (and, the, a...) khoi van ban
dé giam kich thwéc tir veng.

B. TEXT REPRESENTATION

Text representation hay biéu dién vin ban 1a buéc chuyén déi dit liéu vian ban thanh dang c6 thé xir 1y va hiéu
duoc béi may tinh. Phirong phap phé bién dung cho LLM 1a nhing tir (word embedding), mét ki thuat biéu dién
tir vao trong khong gian c6 s6 chiéu thap hon. Nhitng tir c6 y nghia twong tw thwong c6 biéu dién gan giéng nhau
trong khong gian vector.

C. PRE-TRAINING

Pre-training 1a viéc luyén mé hinh trén mot lwong 16m dit lidu, gidp mo hinh hiéu va biéu dién ngén ngit tw nhién
bing cach hoc cAc miu ngdn ngit va sw phu thudc tir xa trong dir liéu van ban. Pre-training thwong dugc xay
dung dwa trén kién tric Transformer dwoc biéu dién & Hinh 2.
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Hinh 2. Kién triic Transformer [5]
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e  Word Embeddings: Word Embeddings hay nhing tir 12 qua trinh ma héa théng tin vé tir va vi tri clia van
ban trong khong gian vector.

e Positional Encoding: P& gitip md hinh nhén biét vi tri cia tl, Transformer st dung l&p positional
encoding gitip b6 sung thdng tin vé vi tri twong do6i cta cac tlr trong cidu vao word embeddings.

e Encoder: Encoder 1a mot 16p trong Transformer ddm nhan viéc ma héa théng tin dau vao thanh biéu
dién c6 y nghia. Bao gom cac 16p con: i) Self-Attention: Self-Attention gitip x4c dinh mtrc dd quan trong
cua moi tir d8i véi cac tir khac trong ciu. Cu thé, Self-Attention sé tinh toan attention cho cac cip tir va
tao ra mot biéu dién téng quat cho méi tir. ii) Feed-Forward Neural Networks: Lép nay sé bién d6i cac
biéu dién tir dwa trén thong tin vé su twong quan tir 1&p self-attention. Encoder thudng bao gdm céc 16p
linear va ham kich hoat nhw ReLU.

e Decoder: Lép Decoder nhan diu vao 1a biéu dién tir qua Encoder va sau d6 tao ra dau ra. Gom cac lép
con: i) Masked Self-Attention: Trong 1&p nay tin chi dwoc truyén tir cac tir trwdc d6 va khong dwoc
truyén tir cac tir sau. Giup mé hinh sing tao trong qua trinh dw doan, khong biét trudc cac tir twong lai.
ii) Encoder-Decoder Attention: Mot 16p st dung encoder-decoder attention, giip mo hinh tdp trung vao
cac phin quan trong ctia ngit canh tir Encoder dé tao ra dau ra cudi cung.

e  Multi-Head Attention: Self-attention, encoder-decoder attention déu st dung multi-head attention. Diéu
nay cho phép mo6 hinh hoc cdc m6i quan hé khac nhau bang cach thwc hién dong thoi véi nhiéu bd trong
s6 attention khac nhau. Sau d6 két hop cic két qua lai d€ tao ra dau ra cudi cung.

e Layer Normalization va Residual Connections: Mdi 1ép con trong Transformer déu dwgc dit trong mot
kién tric layer normalization va residual connections. Lép Normalization chuin héa céc biéu dién ti
sau mdi 1ép con. L&p Residual connections sé& cho phép thdng tin truyén qua cac 16p con ma khong bi
mét di.

e  Output Layer: Output Layer hay con goi la 1&p ddu ra c6 nhiém vu dwa dau ra qua moét 16p tuyén tinh va
chuyén qua ham softmax dé€ tao ra phan bd xac suit trén tir veng dau ra. Cudi cung, tlr cé xac suit cao
nhat sé dwoc chon lam diu ra dw doan.

D. FINE-TUNING

Fine-tuning la qua trinh diéu chinh mé hinh d3 dwoc huin luyén truéc trén mot tac vu cu thé hodc mét tip dir
liéu nhit dinh. Viéc thwc hién Fine-tuning cho phép mé hinh hoc cach gidi quyét moét tac vu cu thé, cac ky thuat
cta Fine-tuning bao gém:

e Zero-shot learning l1a Fine-tuning trén mét tac vu chwa tirng dwoc huén luyén. Thay vi phai hudn luyén
md hinh trén tdc vu mdi, ta chi cdn cung cAp mot mo ta vé tc vu mai.
e Few-shot learning 1a Fine-tuning trén mot tadc vu m&i véi mot s6 lwgng nho dit liéu huln luyén. Ta chi
can cung cAp mot vai vi du huin luyén cho tac vu mai.
e  Multi-shot learning la Fine-tuning trén mét tac vu m&i véi mot s6 lwong 1én dit liéu hudn luyén. o day
ching ta sé cung cip mot tip dir liéu day dua trén tic vu méi.
E. ADVANCED FINE-TUNING
Trong qua trinh huin luyén LLM, dir liéu huén luyén c6 thé chira nhiéu, sai sét, 1am gidm dé chinh xac. P& khic
phuc, phwong phap "Reinforcement Learning through Human Feedback" (RLHF) [6] c6 thé dwoc sir dung giup
giai quyét cac van deé bang cach sir dung phan hdi tir con ngudi. Cac loi ich chinh clia phwong phéap nay gom:

e Tan dung kién thirc clia con ngwdi: Phwong phap nay sé dung kién thirc ciia con ngwdi dé danh gia chat
lwgng va dwa ra phan hoi chinh xac vé van ban dwoc tao ra bdi mé hinh.

e (i thién kha nang twong tac ngdbn ngit: RLHF s& gidp md hinh hiéu va st dung ngi canh, tuan thi cac
quy tic va phong cach ngdn ngit dwoc xac dinh béi con ngudi.

e Diéu chinh mé hinh theo yéu ciu tic vu: Phwong phép nay c6 thé tly chinh mé hinh dé€ dap &ng cac tiéu
chi chit lwgng va dinh hinh d4u ra theo mong muén.

e Dam bdo tinh nhan quyén va dao dic: Bang RLHF, sy can thiép va kiém soét tir con ngudi sé gitip ngin
chin cic dau ra khong phu hgp va théng tin sai 1éch.

I1I. CAC NG DUNG CUA MO HINH NGON NGU’ LON

A. CAC 'NG DUNG CUA LLM

Cac t6 chirc doanh nghiép dang né lyc tich hgp LLM vao hoat dong hang ngay nhdm mang dén nhiéu lgi ich dang
ké nhu tw dong hda, cai thién hiéu qua va kha ning sang tao. Cac "copilot" dwa trén LLM da thay ddi cach thic
lam viéc ctia con ngudi, vi du nhw "Microsoft 365 Copilot” [7] hd tro ngwdi dung trong cac rng dung nhu MS.
Word, PowerPoint va Excel, gitp t6 chttc hop thw dén, tém tit cudc hop va xt Iy cac tac vu 13p di lap lai. Twong
tw, "Github Copilot" [8] cung cdp goi ¥ ma lénh 14p trinh cho cac nha phén tich dit liéu, khoa hoc dit liéu va ky sw
phan mém. Doanh nghiép ciing c6 thé tao ra "copilot” tiy chinh bidng LLM ngudn mé. LLM ciing da dwgc 4p dung
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trong linh vwc gido duc [9], mang dén cho nguwoi hoc trai nghiém twong tac véi "gido vién" Al ¢6 kha ndng diéu
chinh phwong phap giang day dwa trén sw hi€u biét vé hoc sinh. Vi du, Khan Academy di tich hgp LLM vao san
phdm ctia minh véi tén goi Khanmigo, cho phép hoc sinh luyén tip toan, cai thién tir veng hodc 6n luyén cho cac
ky thi. Khanmigo cung cip ca nhitrng trai nghiém twong tac thd vi nhw tro chuyén véi cadc nhan vat hw ciu hoic
lich st. Trong linh vwec tai chinh, LLM cling dwoc st dung dé€ phan tich dir liéu phi ciu tric nhw bao cdo thwong
nién, bai bao va mang xa hoi, gitp hiéu ré hon vé thi tredng, quan ly dau tw va tim kiém co héi méi. Bloomberg
da gidi thiéu BloombergGPT™, mot LLM dwoc thiét k& dic biét cho linh vwc tai chinh, hd tro cac tic vu phan tich
cam x1dc, nhan dang ddi twong va phan loai tin tirc. LLM da tré thanh mét cdng cu quan trong va da ning, déng
vai tro quan trong trong nhiéu linh viwc va mang lai loi ich sdng tao cho cac doanh nghiép, gido duc va tai chinh.

LLM ddng vai tro ngdy cang quan trong trong cai thién hiéu suit va ting cwdng kha ning sang tao cta té chirc
doanh nghiép bing cach tw déng héa cac tac vu lip di ldp lai, phan tich dit liéu nhanh chéng va chinh xac, cung
cip duw doan va dé xuit hiru ich. Mot s6 vi du cu thé:

e Tuw dong héa dich vu khach hang: LLM c6 thé hd tro giai quyét cac tac vu nhw tra 1o cau hdi thwong gip,
giai quyét cac van dé co ban, xt ly yéu cau boi hoan va hd tro khach hang 24/7. Cu thé, chatbot dwgc hod
trg' béi LLM c6 thé gidi dap cac thic mic vé san phdm hoic dich vu ctia doanh nghiép, gitp giam tai cong
viéc cho nhan vién va cai thién trai nghiém khach hang.

e Ting cwdng niang suit cia nhan vién: LLM c6 thé hd trg viéc viét bdo cdo, tom tit tai liéu, dich ngdn ngit,
tao ndi dung sang tao, sap x€&p lich hen, quan ly email va theo doi dw 4n. Cu thé, LLM c6 thé gitp nhan
vién viét bao cao nhanh chéng va hiéu qua hon bing cach tw dong thu thap dit liéu, phan tich thong tin
va tao ban thao.

e  Cai thién quy trinh ra quyét dinh: LLM c6 kha nang phéan tich di liéu thi trwong, dw doan xu hwéng, xac
dinh rui ro va dwa ra cac dé xuit kinh doanh sang su6t. Cu thé, LLM c6 thé giup doanh nghiép dw doan
nhu ciu ctia khach hang, phat trién san phdm md&i va tdi wu héa chién lwgc marketing.

B. THACH THU'C - NGUY CO’ TU' LLM
Mic du LLM mang lai nhiéu loi ich, nhwng ciing ¢6 nhitng han ché nhat dinh. Cac t8 chirc doanh nghiép cin cin
nhic ky lwéng trwdc khi sit dung LLM cho céc tAc vu quan trong. C6 thé liét ké nhw sau:

e DO chinh x4c: LLM c6 thé mic sai sét, d3c biét khi xir Iy dit liéu phitc tap, nhay cdm hodc chwa dwoc huin
luyén day du. Doanh nghiép cin kiém tra ky lwéng két qua trude khi stit dung va cé ké hoach dw phong
cho cac treong hop sai sét.

e Tinh thién vi: LLM c6 thé hoc héi va phan 4nh nhirng thanh kién cé trong dit liéu ma ching dwoc huin
luyén. T& chirc doanh nghiép cin lwa chon dit liéu cin than, theo ddi cic van dé tiém &n vé tinh thién vi
va c6 bién phéap dé gidm thiéu anh hwdng ctia ching.

e Kha nang giai thich: LLM c6 thé dwa ra két qua ma khong cé 161 giai thich ré rang, gdy hiéu nham hoic
kho hi€u cho ngwdi diung. Diéu nay dic biét quan trong ddi vdi cac quyét dinh quan trong va nhay cam.
T8 chirc doanh nghiép cin cin nhic viéc stt dung LLM trong c4c tinh huéng ma kha ning giai thich 1a
quan trong.

Ngoai ra, mot s6 nguy co va thach thirc trong viéc st dung LLM ma t6 chirc doanh nghiép cin cin trong va cé
trach nhiém nhw sau:

e Bdo mit thong tin: LLM c6 thé yéu ciu truy cip vao dir liéu nhay cdm cua t6 chiec doanh nghiép dé hoat
ddng hiéu qua. Diéu nay dit ra rii ro vé bdo mat thong tin. T8 chitc doanh nghiép cin dp dung cac bién
phap bao mat phi hop d€ ddm bao riang dir liéu khong bi ro ri hoic truy cap trai phép.

e  Trich nhiém dao dirc va phap ly: LLM c6 thé san xuit ndi dung khong dung, gy ra phan biét ddi xir hoic
vi pham quy dinh phap luat. T8 chitc doanh nghiép phai ddm bao ring viéc sit dung LLM tuan thl cac
quy tic dao dirc va phép ly, va chiu trach nhiém vé ndi dung ma chiing phat sinh.

e  Phu thudc céng nghé: T6 chirc doanh nghiép cin nhé ring LLM 13 c6ng nghé méi cé thé phu thudc vao
cac cong nghé hd trg. Néu cé sw ¢ véi hé thong hodc khdng c6 quyén truy cap vao dir liéu, hoat dong
ctia LLM c6 thé bi gidn doan.

IV. CASE STUDY: PHAN LO'P CAM XUC TWITTER

A. BAI TOAN
Phéan loai cadm xic trén Twitter 1a viéc nhém cac tweet thanh tich cuec, tiéu cwe hoidc trung l14p, gidp hiéu va phan
tich tAm trang cia ngwoi ding mang xa hoi.

B. CAC PHU'ONG PHAP PHAN LOP CAM XUC VA PHU"ONG PHAP SU DUNG LLM
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e Phwong phéap dwa trén ngit nghia d€ phan tich cdm xic lién quan dén viéc phin tich y nghia ctia vin ban
dé xac dinh tinh cdm hodc tong diéu cdm xdc trong vin ban. Phwong phap nay thuwdng dung mot tir dién
chtra c4c tir cdm x1c, cung v&i cac phan cuc va dd do twong (rng cia chiing nham tinh todn mirc 46 cdm
xUc cua toan van ban [10], [11].

e  Phwong phap hoc may [12]: Hoc may st dung biéu dién dic trung van ban cung véi cac thuat toan nhw
Naive Bayes, Support Vector Machines, Logistic Regression dé 1am b6 phan 1&p. Cac bd phan 16p nay cé
kha ning hoc cac quy tic hoic dic trung quan trong tir dit liéu huin luyén va tao ra mét mé hinh dw
doan va dwgc stt dung dé€ phan 16p tw dong.

e  Phwong phap hoc siu [13]: Hoc siu 1a mot phan linh cta hoc may da thu hit sw quan tAm 1én vé nhitng
kha ning dang kinh ngac ctia né trong viéc giai quyét cac nhiém vu phirc tap. Cac md hinh hoc siu dwoc
xdy dung dua trén cdc mang no-ron nhin tao, 14y cadm hirng tir kién tric cia nio nguwoi. Mot trong
nhirng linh viec ma hoc sdu da co sy tic dong dang ké 1a phan tich cam xuc.

e Phwong phap dwa trén LLM: La m6 hinh ngén ngit c6 quy mo 1én, dwgc huin luyén trén mot lwong 1on
dit liéu vin ban, nhw GPT-3, GPT-4, hodc BERT. Nhitng md hinh ngén ngit 16n nay c6 kha nang hiéu va
sinh ra van ban ty nhién véi dd chinh xac cao. Cac nha nghién ctru c6 thé st dung cic mé hinh LLM nhw
nén tang, sau dé tinh chinh ching bang cach huin luyén thém trén tap dit liéu chuyén biét vé cam xic.
Qua trinh nay cho phép tin dung duwgc sirc manh ctiia LLMs trong viéc hi€u ngdn ngitt, dong thoi cling
diéu chinh ching d€ dat dwgc hiéu suit cao hon trong bai todn phan loai cdm xtdc cu thé. Hinh 3 biéu
dién viéc str dung LLM, cu thé 1a API ChatGPT-3.5, cho phan loai cdc danh gi4 ctia ngudi dung bing cach
cung cip cac hwéng dan gidng nhw ngdn ngit tw nhién.

DPoc cacvan ban nhan xét sau

va output két qua phan lép

cdm xuc vdn ban nay la
positve hay negative

MO HINH NGON
Input |:> NGU LON E>
GPT-3.5-TURBO

Tbi dd mua mdtbd ban ghé tir

cita hang ndy. Ban diu, tdi rat
thich thiét k& va chit liéu cta
san phdm. Tuy nhién, sau khi
str dung mot thdi gian, ghé bat
diu bi lung lay va ban c6 mot
vai vét nitt nhé. T6i da lién hé
véi dich vu hé tro nhung
khéng nhin dwoc phan héi.
Diéu nay lam tdi rat thit vong

vi to6i dd ky vong nhiéu hon
vao chitlwong va dich vu cta
cira hang.

Hinh 3. Stz dung API ChatGPT-3.5, chiing ta cé thé nhanh chéng phdn loai cdc ddnh gid ctia ngwdi ding bdng cdch cung cdp
cdc hwéng dan giéng nhw ngén ngiv tw nhién.

O bai toan nay chung tbi thwe hién phan tich cam xic 2 16p (positive/negative) stt dung LLM va so sanh véi cac
phwong phap dwa trén hoc may, sit dung cac mo hinh phan 1ép Naive Bayes, Support Vector Machines, Logistic
Regression va Decision Tree, & day stt dung mo hinh GPT-3.5-Turbo. Sau d6 so sanh cac két qua thwc hién. Vé tip
dir liéu, ching t6i da s dung tap dir liéu Twitter v&i 3 thudc tinh 1a ID, Tweet, Sentiment. Tap dit liéu nay dwoc
thu thap tir Kaggle®.

e V6i phuong phap hoc may, chung toi thwc hién huin luyén 6000 miu Tweet. Chia tap dit liéu Tweet
thanh tap train va tap test. Dung 5000 mau dé huin luyén, 1000 mau dé kiém tra do chinh x4c. D& danh
gid hiéu qua cla cidc mé hinh, ching t6i da st dung cac s6 do phd bién nhw Accuracy, Precision, Recall va
F1-Score.

* https://www.kaggle.com/datasets/jp797498e/twitter-entity-sentiment-analysis
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e Véi phwong phap st dung LLM, do mo hinh ngdn ngit 16n da dwoc huln luyén tlr trueéce, ching toi chi
dung 10 mAu da phan 1¢p cdm xuc dé 1am vi du khi mo ta bai toan cho mé hinh. Sau dé dung ding 1000
mau test da chia va stt dung cho cAc mé hinh hoc may dé kiém tra hiéu sut cia LLM nhdm dam bao tinh
cong bing khi so sanh. K&t qua thuwc nghiém dwoc cho bdi Bang 1.

Bang 1. So sdnh két qud phan tich cdm xiic ctia phwong phdp hoc mdy véi phwong phdp LLM.

Phwong phap Accuracy | Precision | Recall | F1-Score
SVM 77.4 81.6 77.4 78.4
Naive Bayes 76.5 81.3 76.5 77.6
Logistic Regression 78.2 81.6 78.2 79.0
Decision Tree 72.8 74.4 72.8 72.8
LLM (GPT-3.5-Turbo) 78.7 87.8 78.7 80.1

Bang 1 cho thiy LLM cho ra két qua cao hon so v&i cdc phwong phip hoc may thong thwdng. Cic mo hinh LLM c¢é
kha nang phan tich va hiéu ngit cdnh cta van ban tweet mot cach sau sic hon, gitp cai thién do chinh xac trong
viéc phén loai cdm xuc. Khi stt dung mot mé hinh hoc may, ching ta cin thu thidp mét tip dir liéu huin luyén l6n
tlr cac binh ludn, nhan xét cda nguwdi dung va gan nhin tha cdng cho cac danh gia nay, ching han nhu "positive”
hodc "negative". Tap dit liéu nay sau d6 c6 thé duwgc sir dung dé huin luyén mo hinh phén loai vin ban. Tuy
nhién, néu st dung cac goi y va LLMs, ching ta chi cin chudn bi vai chuc vin ban nhén xét clia ngudi ding va st
dung cac hwéng din bing ngdn ngit tw nhién dé nhanh chéng c6 dwoc két qua phan 16p. Viéc xdy dung mot md
hinh phén loai vin ban cdm xtc v&i hiéu qua nhw viy gin nhw khéng tdn chi phi.

V. KET LUAN

Cac m6 hinh ngdn ngit 16n - LLMs, mdt cong nghé dot pha dang din dau svw thay ddi trong ky nguyén Al, ma cac
t6 chitc doanh nghiép phai tAn dung nhim dem lai nhiéu loi ich htta hen. D& thanh céng véi LLM, t6 chitrc doanh
nghiép cin dao tao nhan vién vé cach str dung cdc mé hinh nay mot cach hiéu qua va cé trach nhiém tir viéc
trang bi kién thirc vé kj thuit Al, yéu t6 dao dirc va quy trinh st dung LLM. D6i ngli nhan vién phai tré thanh
nhitng ngwoi chi ddng va tw tin trong viéc ap dung LLM vao cdng viéc hang ngay dé ludn sdn sang trong ky
nguyén Al.

Bai bao da gi¢i thiéu vé LLM va nhirng rng dung clia LLM ciing nhw trinh bay mdt case study cu thé vé viéc ap
dung LLM cho phan 1&p cam xtic cac binh ludn mang xa hdi. Nghién ctru twong lai ciia chiing toi la viéc xay dwng
cac cdng cu, phan mém théng minh nhé vao sw hd tro clia LLM.
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LARGE LANGUAGE MODELS AND APPLICATIONS
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ABSTRACT— This article introduces the concept of Large Language Models (LLMs) and the potential applications of LLMs in
the operations of business organizations. We begin with an overview of the architecture of LLMs and the intelligent software
tools built upon LLMs, progressing to the challenges and risks associated with LLMs. To illustrate the power of LLMs, we also
present a case study of applying LLMs to sentiment classification - a problem that has garnered significant interest from both
researchers and businesses for over a decade.
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