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6. Cac thay doi trong qué trinh dao tao: Khong co
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Huédng dan 2: PGS. TS Nguyén Tri Thanh, Truong Pai hoc Coéng nghé, Pai hoc
Quéc gia Ha Noi
11. Tom tit cac két qua méi cua luan an:

Luén 4n d3 dat duoc mot sb két qua méi nhu sau:

- Thu nhat, & xuat bang quyét dinh phu, thuat toan va mo hinh phan 16p da nhan
CDTML - KNN khai thac phu thudc nhan dya trén bang quyét dinh phu, dé xuét thuat
toan phan l6p da nhan ban giam sat MULTICS2 khai thac phy thudc nhan tir ma tran
quan hé nhan — nhan va thuat toan rut gon dac trung FRR - RED dua trén tap thd — mo
cho phin 16p da nhdn. Trién khai va danh gia mé hinh thuc nghiém thuit toan
MULTICS2 trén hai tap dir liéu Enronl va Hotell, m6 hinh thuc nghi€ém thuét toan
CDTML - KNN trén ba tap dit liéu Enron, Medical va Hotel.

- Tht hai, d& xuét bang quyét dinh dan phu, thuat todn rat gon dan diéu kién
Reduct Finding, thuat toan thich nghi dan quyét dinh Fitting Finding, thuat toan phan
16p da nhidn CLML dua trén bang quyét dinh dan phit CLML. Trién khai va dénh gia mo
hinh thuc nghiém ap dung hai thuat toan Reduct Finding va Fitting Finding vao loc cong
tac hudng nguoi dung trén tap dir liéu MovieLens100K.



- Thi ba, dé xuat quy tic suy dién hop thanh tdp md burc tranh PFL - CRI, dinh
nghia Hé thong thong tin (HTTT) boi va HTTT mo biic tranh, quy trinh hinh thanh
HTTT mo buc tranh, khong gian x4p xi mo bic tranh tir mét HTTT boi, mo hinh giai
phap danh gia va xép hang tmg vién tuyén dung sir dung quy trinh hinh thanh HTTT mo
burc tranh tir mot HTTT boi.

12. Kha ning tng dung trong thyc tién
13. Nhitng huéng nghién ctru tiép theo

Trong thoi gian tiép theo, nghién ctru sinh s& tiép tuc nghién ciru cic hudng giai
quyét cho céc han ché con ton tai cta luin 4n va tiép tuc trién khai cac dé xuét dé hoan
thién hon céc giai phap Phat trién mo hinh va 4p dung mé hinh tap thdé phu va tip tho —
mo trong khai pha dir liéu:

- Tiép tuc trién khai thuc nghi¢m mo hinh CDTML - kNN trén mot sb tap dir liéu da
nhan thudc Thu vién Java phan 16p da nhan Mulan (nhu da duoc dé cap voi tap dir licu
Medical), tién hanh thém thyc nghiém va phan tich 15i trén tap dir liu Hotel dé 1am sang
t6 van dé hiéu ning cia CDTML - kNN. Tir cac két qua nghién ctru bd sung nang cap bai
bao da giri dang Hoi nghi qudc té ACIIDS 2022 thanh mot bai bao giri ding mot tap chi
khoa hoc uy tin.

- Phat trién thuat toan va trién khai thuc nghiém mod hinh ap dung tap thdo mo birc
tranh vao bai toan danh gia va xép hang Ung vién tuyén dung, chi trong giai phap ap
dung quy tic hop thanh suy dién trong thuat toan. Viét mot bai bao khoa hoc dya trén két
qua nghién clru nay.

- Khao sat mo hinh va giai phap lya chon dic trung trong phan 16p da nhan dé tim
ra cac yéu t6 phi hop nham nang cip thuit toan FRR - RED va tich hop né vao thuat
toan MULTICS2.

- Tiép tyc trién khai thuc nghiém mé hinh 4p dung bang quyét dinh dan phu vao hé

tu van.
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11. Summary of the new findings of the thesis: ..........cccooeiiiiiiiiiiiiiiii s

This thesis has obtained the major contributions as follows:

- Firstly, the thesis proposes the definition of covering based decision table, multi —
label classification model and an algorithm CDTML — KNN which exploits the label
relationship from label - label relationship matrix and the feature reduction algorithm
FRR - RED based on the fuzzy rough set for multi - label classification. Thesis also
implements and evaluates the performance in comparison with the baselinces (the
MULTICS2 and CDTML-KNN algorithms) on serveral datasets of Enronl, Hotell,
Enron, Medical and Hotel.

- Secondly, the thesis proposes the definition of cover lattice decision table, the
algorithm of condition lattice reduction Reduct Finding, the algorithm of condition
lattice reduction Fitting Finding, multi-label classification algorithm CLML with cover
lattice based the decision table. The thesis also implements and evaluates the
Reduct Finding and Fitting Finding to user-oriented collaborative filtering on the dataset
of MovieLens100K.



- Thirdly, the thesis proposes the Compositional Rule of Inference in Picture Fuzzy
Logic PFL - CRI, the definition of Multiple information systems and the picture fuzzy
information systems, the process of forming picture fuzzy information systems, picture
fuzzy approximation space from the multiple information systems, model of evaluating
and ranking recruitment candidates using the process of forming of the picture fuzzy
information systems from the multiple information systems.

12. Practical applicability, 1f any: ........ccccoiiiiiiiiiiiiiee e

13. Further research directions, if any: ........cccccceciiiiiiiiiiiiiiiiie e

In the future, the PhD student will continue to research solutions to the remaining
limitations of the thesis and implement the proposals for improving and applying the
covering rough set and fuzzy rough set models on data mining:

- Continue to carry out the experiments of CDTML - KNN model on the multi -
lable datasets based on multi - lable classification - Java library of Mulan (as mentioned
above of Medical dataset), deploy more experiments and errors analyses on the Hotel
dataset to evaluate the performance problem of CDTML — KNN, then upgrade research
results of the article in ACIIDS 2022 international conference to an article of a
prestigious scientific journal.

- Develop algorithms and experiments for applying picture fuzzy rough set model
on evaluating and ranking recruitment candidates focusing on the Compositional Rule of
Inference. Write a scientific paper based on the research results.

- Investigate model and the solutions of feature selection in the multi - label
classification to find suitable factors to upgrade the FRR — RED algorithm and integrate
it into MULTICS2 algorithm.

- Continue to implement experiments of applying cover lattice based decision table
to the recommender systems.
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