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Nghién ctru cta luan &n hudng dén ba muyc ti€u chinh sau day:

TRICH YEU LUAN AN

Tom tit mé dau

Tén luan an: Nghién ctru m6 hinh hoa hoc sau dir liéu chinh tic va phu tro nham
nang cao tinh viing chac va thich nghi ciia hé thong khuyén nghi.

Néi dung bén trich yéu

Muc tiéu va doi tugng nghién ctru cua luan an

- Thir nhit, phat trién khung hé thong khuyén nghi thong nhat dya trén Graph
Neural Networks (GNNs) dé giai quyét cac thach thirc vé cold-start, tinh thua
thét dir liéu va kha ning mo rong. Khung nay két hop ky thuat fusion thong
tin phu dua trén attention, soft clustering va masked contrastive learning dé
tao ra embedding ngudi dung-san pham coéng bang, bén virng va doc lap voi
ID.

- Thi hai, dé xuat framework hoc lién tuc (continual learning) dua trén task
masking cho khuyén nghi da mién nhim dam bao hiéu suét cong bang, khong
thién vi gitra nhiéu mién va phan khic ngudi dung, dong thoi ngan chan hién
tugng catastrophic forgetting va cho phép thich img da mién bén vimng.

- Thir ba, xay dung khung khuyén nghi lai tich hop deep learning dua trén dd
thi v6i cac moé hinh ngén ngit 1én (LLMs) trong kién trac Retrieval-
Augmented Generation (RAG), nhdm nang cao khuyén nghi phim bang cach
két hop dit liéu twong tac lich sir ngudi dung-san pham véi phan hoi hoi thoai
thoi gian thuc dé cai thién d6 chinh x4c, c4 nhan hoa va nhan biét ngit canh.

2. Céc phuong phap nghién ctru da sur dung

Luan an stir dung phuong phap nghién ciru két hop bao gom: phuong phap
nghién ctru dinh tinh va phuong phap nghién ctru dinh luong. Luén an tién hanh
viéc phén tich cjjnh tinh cac khai niém va mo hinh tir h¢ thong tai liéu lién quan vé
h¢ thong khuyén nghi, Graph Neural Networks, contrastive learning va continual
learning. Tt do, dé xuat cac k¥ thuat va mo6 hinh khuyén nghi mdéi dya trén do thi.

Dong thoi, ludn 4n tién hanh cic nghién ctru dinh luong thong qua viée trién
khai cac hé théng thyc nghiém twong tng trén cac bo dir liéu chuan nhu MovieLens-
IM, TV360, Book-Crossing va Douban. Céac k¥ thuat cu thé dugc st dung bao gém:
Graph Neural Networks dé mo hinh héa twong tic nguoi dung-san pham; Self-
supervised contrastive learning v61 masked graph learning; Continual learning véi
task masking dé bao vé kién thic mién cu thé; K¥ thuat fusion dya trén attention
cho thong tin phy; va Retrieval-Augmented Generation két hop véi LLMs.

. Céc két qua chinh va két luan

Tham gia vao dong nghién ctru trén thé gidi vé hé thdng khuyén nghi thong minh

va graph-based learning, luan an da hoan thién muc ti€u nghién ctru vai ba dong goép
chinh sau day:



Pau tién, ludn an dé xut nghién ciru vé framework khuyén nghi dua trén GNNs
thdng nhat giai quyét cold-start, data sparsity va kha ning mé rong quy mé 16n.
Theo dinh huéng niy, luan an phat trién ba mo hinh: EfficientRec sir dung soft
clustering va interaction embedding profiles dé loai bo phu thudc user ID; Masked
Simple Graph Contrastive Learning (MS-GCL) 4p dung co ché masking c6 thé hoc
dugc dé ning cao chét luong biéu dién; va GIFT4Rec tich hop thong tin phu da
ngudn théng qua attention mechanism dé giai quyét van dé cold-start.

Tiép d6, ludn an d3 nghién ctru va phat trién framework continual learning cho
khuyén nghi da mién. Bang viéc tong hop cac nghién ciru vé task masking va
domain adaptation, luan 4n d3 dé xuat mé hinh CL4Rec v6i hai thanh phan chinh:
Domain Masking dé x4c dinh va bao vé tham s quan trong cho tung mién, va
Domain Specialization dé ngin chin catastrophic forgetting. Framework nay c6
tinh model-agnostic va c6 thé ap dung trén cac mé hinh tiém 4n khac nhau nhu
matrix factorization, graph neural networks va auto-encoders.

Cubi cung, luan 4n nghién ciru vé hé thong khuyén nghi hoi thoai va phat trién
kién trac lai GNN-RAG-LLM. Theo dinh hudng nghién ctru nay, luan 4n tich hop
sitc manh cau triic cia GNNs trong viéc md hinh héa tuong tac ngudi ding-san
pham v&i kha ning hiéu ngit canh cia LLMs. Hé thong bao gom hai thanh phan
chinh: conversational generator dé hiéu intent ngudi ding va recommendation
generator dé tao ra khuyén nghi dugc ca nhan hoa dya trén ca dir liéu lich st va
phan hdi hoi thoai thoi gian thuc.

V61 cac mo hinh d€ xuat madi, luan an déu tién hanh cac thuc nghi€ém comprehensive
va dua ra so sanh két qua v&i cac mo hinh state-of-the-art. Bang cac két qua thuc

nghiém trén nhiéu bod dit liéu chuin, luin an di chi ra hiéu qua vuot trdi cua cac
phuong phap dé xuat vé6i cai thién déang ké vé do chinh xac (84% trén HitRatio@20),
hiéu suét tinh toan (42-908 1an nhanh hon) va kha ning mé rong trong méi trudng
thuc té.
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