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1. TOM TAT NOQI DUNG LUAN AN:

Do kho ctia van ban 13 hé thdng cac yéu td ngdn ngit ctia ndi tai vin ban anh hudng dén tinh
dé doc hay khé doc clia mot vin ban. Cac nghién ciru vé d6 kho da dugc bat dau tir lau, nhung hau
hét cac nghién ctru d6 déu duoc thuc hién trén tiéng Anh va mot sd ngon ngir phd bién trén thé
gidi. Trong tiéng Viét, trudc day chi co hai cong trinh nghién ctru vé DY kho cua van ban, thuc
hién trén hai bo ngir liéu kha nho. Chinh vi thé, rat can c6 thém céc cong trinh nghién ctru khac vé
d06 kho cua van ban tiéng Viét thuc hién trén cac bd ngir li¢u cap nhat hon, 16n hon va trén cac dac
trung sau hon ciia van ban nhu vai trd cta tir, ngit, ciu trac ngir phap, ngit nghia cia cau. ..

Luén 4n da xay dung 2 bd ngir li¢u dung dé khao sat va thuc nghiém dénh gid do kho van
ban tiéng Viét, gobm: (1) B ngit liéu 370 van ban thu thap tir sach gido khoa tiéng Viét va Ngir
van; va (2) Bo ngir 1iéu 1.825 van ban thudc linh vuc van hoc va ngén ngir hoc. Pay 1a 2 bo ngir
liéu 16n va cong khai dau tién vé d6 khé van ban trong tiéng Viét. Luan an di khao sat 262 dic
trung duoc trich xudt tir cac van ban nay dé xay dung cac cong thirc, cic md hinh danh gia d6 kho
van ban. Cac dac trung nay duoc thude nhiéu cap d6 cua van ban nhu cac dac trung & muc bé mit
(46 dai cau, do dai tir, ...), cac dic trung vé tan sudt tir va tan suét chir, cac dic trung & cap do ngir
phap mure tir, mire cau, cac dac trung thudce vé mo hinh ngon ngit, cac dic trung don gian & cip
d6 ngir nghia va cac ddc trung cta riéng tiéng Viét (nhu ti 1¢ tir muon, ti 1¢ phuong ngir).

Luan 4n cling da gidi thiéu 3 mo hinh danh gia do kho van ban tiéng Viét theo timg hudng
tiép can: V6i hudng tiép can théng ké, luan an d thyc hién phan tich tvong quan dé chon ra nhiing
déc trung co6 tuong quan cao nhat voi d kho cia vin ban, sau d6 thyc hién phan tich hoi quy voi
mdt s6 cai tién khi thuc nghiém dé xay dung cong thirc tinh d6 khé van ban tiéng Viet. Két qua
cho thdy cong thirc méi duge xay dung c6 do twong quan voi do khé vin ban vuot troi so vi tat
cd cac nghién ctru khac.

V&1 hudng tiép can may hoc, luan an da dé xudt su dung thuat toan RFECV dé tu dong chon
ra cac dic trung co dong gop t6t vao cac mo hinh may hoc danh gia do kho van ban dung cac thuat
toan phan 16p truyén thong. Nho d6, mé hinh ma luan an xay dung da dat d6 chinh xéac cao so véi
cac nghién cuu trude day.

Ngoai ra, luan an ciing d& xuat mot mo hinh hoc sau dé phan 16p van ban theo do kho dua
trén mo hinh ngdn ngit tién huan luyén BERT va mang LSTM. D6 chinh x4c ctia mo hinh ¢6 giam
nhe so v6i cac mo hinh may hoc truyén théng nhung ching ta tiét kiém duoc chi phi dé gan nhin
va trich xut dic trung tir van ban. Khi tich hop thém mot s6 dic trung ngdn ngit trich xuét tir vin
ban vao mo hinh hoc sau, d6 chinh xac ciia mo hinh da duogc cai thién va cao hon so véi cac mo
hinh phén 16p truyén thong.

2. NHUNG KET QUA MOI CUA LUAN AN:

Viéc khao sat nhiéu dic trung da giup luan an chon ra dugc nhitng dic trung c6 twong quan
cao nhit véi d6 kho ctia vin ban. Cong thie hdi quy duoc xdy dung tir nhitng dic trung ndy co hé
sd twong quan cao véi do kho cia vin ban so voi cac nghién ctru trude day: thuc nghiém cua luin
an dat hé sb tuong quan 0,89, cao hon 0,01 diém so v6i nghién ctru cua Luong va cic cong su
[148] (sau khi diéu chinh trong so) va cao hon 0,04 diém so v6i Nguyen va Henkin (1982) [2].
Ngoai ra, ludn an con d& xuét cai tién thuc nghiém phén tich hdi quy: sir dung tit ca cac dic trung
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c6 twong quan cao v6i do kho cua vin ban dé thuc hién phan tich. Két qua thuc nghiém cho thay
cong thire méi duoc xay dung c6 két qua vé do twong quan véi d6 khé van ban 1a vuot trdi so véi
tat ca cac nghién ciru khac (dat hé sd twong quan 0,94).

Viéc ng dung thuat toan xép hang dic trung RFECV dé lga chon nhiing dac trung tdt nhét
ung véi tirng thuat toan phan 16p da giap moé hinh danh gid do khé van ban ma luan an xay dung
dugc c6 d6 chinh xac cao so véi cac nghién clru trude day: do chinh x4c cia md hinh phan 16p dat
~85,7% voi1 bd ngir liéu sach gido khoa va 95,72% véi bd ngir li€u van hoc - ngdn ngit hoc.

Su dung k¥ thuat hoc sau dua trén BERT va mang LSTM ma luédn an dé xuét, d0 chinh xac
ciia mo hinh ¢6 giam nhe so voi cac mo hinh may hoc truyén thong (95,2% so v6i 95,72% trén bo
ngir liéu van hoc - ngdn ngir hoc) nhung ching ta tiét kiém duoc chi phi dé gan nhén va trich Xudt
dac trung tur van ban. Khi tich hop thém mot s6 dac trung ngon ngir trich xuat tr van ban, do chinh
xéac ctia md hinh d3 dugc cai thién hon so v6i cac thuit toan phan 16p truyén thong (dat 96,57%).

3. CAC UNG DUNG/ KHA NANG UNG DUNG TRONG THU'C TIEN HAY NHUNG VAN
PE CON BO NGO CAN TIEP TUC NGHIEN CUU

Két qua ctia luan 4n c6 thé ap dung vao nhiéu linh vuc quan trong nhu hd tro bién soan sach
gido khoa, gido trinh, viét bao, viét huéng dan str dung, viét dinh nghia trong tir dién giai thich
bang tiéng Viét, hd tro day tiéng Viét cho ngudi nudce ngoai. ..

Do céc han ché hién hitu cua céc cong cu xur ly ngdn ngir tiéng Viét, cac dac trung ma ludn
an str dung chi dimng lai t6i cac dic trung don gian & cap do ngir nghia nhu ti 1& cc tir don nghia,
ti 1¢ cac tir da nghia , ... Cac dac trung ¢ sdu hon & muc ngir nghia va nglt dung cuia van ban hay
cac yéu to lién két trong van ban khong dugc xét dén trong luan 4n. Ngoai ra, do khudn kho cia
mot ludn 4n tién si, nén chiing toi chi méi thu thap va khao sat hai bo ngit liéu (ngtr liéu sach gido
khoa va ngir liéu véan hoc - ngon ngir hoc). Viée ap dung cac mo hinh da dé xuat trong luan an
sang cac mién ngit liéu khac co thé s& khong t6t do cac mién ngir liéu d6 co cach sir dung tir, ngi,
ciu va cac yéu t6 ngdn ngir khac so véi mién vian hoc - ngon ngit hoc. Trong twong lai, viéc thu
thap, xay dung thém cac bo ngir liéu lon hon, khao sat trén cac déc trung sau hon ¢ cap do ngir
nghia can dugc thuc hién dé cai thién d6 twong quan va do chinh xac cta cac mo hinh danh gia do
khé van ban tiéng Viét trong cac linh vure khac nhau.

TAP THE CAN BQ HUONG DAN NGHIEN CUU SINH
(Ky tén, ho tén) (Ky tén, ho tén)
Dinh Dién Luong An Vinh

XAC NHAN CUA CO SO PAO TAO
HIEU TRUONG
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1. SUMMARY:

Text readability is the system of linguistic factors of the text's internals that affect the
easiness or difficulty of a text. Readability studies have been done for a long time, but most of
them are in English and some popular languages. In Vietnamese, there were previously only two
studies on text readability, performed on two relatively small corpora. Therefore, it is necessary
to have other studies on the readability of Viethamese texts on more updated, larger corpora and
deeper features of the text such as the role of words, phrases, grammatical structure, semantics of
sentences...

This thesis has built two corpora for examining and experimenting, including: (1) The corpus
of 370 documents collected from textbooks of Vietnamese language and Literature; and (2) The
corpus 1,825 texts in the field of literature and linguistics. These are the first two large and public
corpora for text readability in Vietnamese. The thesis has examined 262 features extracted from
these corpora to build formulas and models for assessing text readability. These features are
included at many levels of the text such as surface-level features (sentence length, word length,
etc.), word and word-frequency features, word and sentence-level grammatical features, language
model features, simple semantic features and Vietnamese-specific features (such as the ratio of
borrowed words, the ratio of dialects).

This thesis has also introduced three models for assessing the readability of Vietnamese texts
according to each approach: With the statistical approach, the thesis has performed correlation
analysis to select the features that have the most significant correlation with the readability of the
text, then performed regression analysis with some improvements when experimenting to build a
formula to calculate the readability of Vietnamese text. The results show that the newly formulated
formula has a superior correlation with text readability compared to all other studies.

With the machine learning approach, the thesis has proposed to implement the RFECV
algorithm to automatically select the features that make good contributions to machine learning
models to evaluate text readability using traditional classification algorithms. As a result, the
model developed by the thesis has achieved high accuracy compared to previous studies.

In addition, the thesis also proposes a deep learning model to classify documents according
to difficulty based on BERT pre-training language model and LSTM neural network. The accuracy
of the model is slightly reduced compared to traditional machine learning models, but we save the
cost to label and extract features from the text. When integrating some more linguistic features
extracted from text into the deep learning model, the accuracy of the model has been improved
and is higher than that of traditional classification models.

2. NOVELTY OF THESIS:

Examining many features helped this thesis to select the features that are most correlated
with the readability of the text. The regression formula built from these features has a high
correlation coefficient with the readability of the text compared to previous studies: the thesis's
experiment achieved a correlation coefficient of 0.89, higher than 0.01 point compared to the study
of Luong et al. [148] (after weight adjustment) and 0.04 points higher than Nguyen and Henkin
(1982) [2]. In addition, the thesis also proposes to improve the regression analysis experiment: use
all the features highly correlated with the readability of the text to perform the analysis.
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Experimental results show that the newly formulated formula has a superior correlation with text
readability compared to all other studies (the correlation coefficient achieved is 0.94).

The application of the RFECV feature ranking algorithm to select the best features for each
classification algorithm has helped the assessment model have high accuracy compared to
previous studies: the accuracy of the classification model reached ~85.7% with the textbook
corpus and 95.72% with the literary - linguistic corpus.

Using the deep learning technique based on BERT and LSTM network proposed by the
thesis, the accuracy of the model is slightly reduced compared to traditional machine learning
models (95.2% compared to 95.72% on the corpus literature-linguistic data) but we save the cost
to label and extract features from the text. When integrating some more linguistic features
extracted from the text, the accuracy of the model has been improved compared to the traditional
classification algorithms (reaching 96.57%).

3. APPLICATIONS/ APPLICABILITY/ PERSPECTIVE

The results of the thesis can be applied to many important fields such as supporting the
compilation of textbooks, writing articles, writing user manuals, writing definitions in explanatory
dictionaries in Vietnamese, support Vietnamese language teaching for foreigners...

Due to the existing limitations of Vietnamese language processing tools, the features used
by the thesis limited to simple features at the semantic level such as the ratio of monosyllabic
words, the ratio of polysemantic words,... The deeper features at the semantic and pragmatic level
of the text, or the linking elements in the text are unconsidered in the thesis. In addition, due to the
scope of a doctoral thesis, we have only collected and examined two corpora (textbook corpus and
literary-linguistic corpus). Applying the models proposed in the thesis to other domain may not be
good because those domain have different usage of words, phrases, sentences and other linguistic
elements compared to the literary-linguistic domain. In the future, the collection and construction
of larger corpora, the examination on deeper features at the semantic level should be done to
improve the correlation and accuracy of Vietnamese text readability assessment models in
different domains.
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