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Tinh cap thiét caa Luan an

O Dir liéu chudi thdi gian
Quan ly thién tai, Dw bao thién tai (Khi twong thay
van)
Khi twong thay van di liéu I&n (>= 30 nam)
D liéu thiéu, khuyét trong qua trinh quan trac
Trong nhitng ndm gan day van deé thién tai xay ra
vOi cwong do va tan suat Ion
d Trong QL Khi twong Thuay van chwa c6 cac nghién
ctru lién quan dé gidi quyét van dé trén
d Luan an da va dang giai quyét cac bai toan vé van dé
khi twong thuy van
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3 Muc tiéu tbng quat: Phan tich, danh gia va dw bao chuOi
theri gian KTTV nham hé tro quan ly

O Muc tiéu cu thé:

Nghién ctru vé tap di liéu trong bién dong theo thoi
gian, dé tim ra quy luat hodc nhirng déc tinh co ban
cua tap dir liéu.

Xay dwng mo hinh dw bao trén co sé& cac quy luat
hodc céc dac tinh cua tap di¥ liéu thuc té va tién
hanh huan luyén, kiém tra bang céc thuat toan phu
hop.

Phan tich tap di liéu bang cac phuong phap méi, do
la viéc tich hop toan thong ké kinh dién va hién dai.
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PHAN TiCH, PANH GIA, DU’ BAO

d M6t trong nhivng van dé quan trong nhat cua di liéu
dé la phan tich va dw bao dir liéu.
Hwéng nghién ctru kinh dién trong xac suat va
thong ké nhw Ly thuyét twong quan va hoi quy voi
cac phwong phap ARMA, ARIMA, phan tich PCA,
phan tich phwong sai,... dwoc nghién ctru ban dau
bdi Pearson, Bayes, Holt-Winters.

Phat trién bdi Box-Jenkins va Van der Vaart, Chen
H,... m& rbng sang cac dang tiém can va toan mo
trong thong keé.




A\

PHAN TiCH, DANH GIA, DU BAO (1)

S

- -
L/
#
-

3. Canh d6 la cac phuwong phap thong ké Bootstrap dé
khac phuc nhitng khiém khuyét trong thu thap d liéu
mau tr nhirng khai niém lap cé hoan cda B. Efron (1990).
Phwong phap Bootstrap trd nén mét céng cu rat hivu ich
khi nghién ciru vé chudi thdi gian, dac biét 1a cac dang
Bootstrap khdi. Trong d6 phai ké dén:

Thuat toan tébng hop — bootstrap aggregating dwoc

Breiman gi¢i thiéu vao nam 1996;

Phuwong phap Bergmeir C. (2016) tao lap bootstrap tw
phan con lai cua né qua sv phan huy STL “Seasonal
and Trend decomposition using Loess”

Phuwong phap Laurinec P. (2019) tao lap boostrap dwa
trén K-means clustering.




binh hwéng nghién ciru

Trén co s& nghién ctru cac Quy luat va dac tinh cta
cac dir liéu ngau nhién trong chuoi thei gian (Luat phan
phdi cuc tri EVD cung cac dac tinh cla no)

4 D@ liéu thay van tai PBSCL qua cac dong chay chinh
va voi nhwng bién déng di thwong (bao, 1G, ngan
dong, xay dap) va trong xu thé blen doi khi hau hién
nay.

0 Bai toan dw bao vé chudi thoi gian co the str dung cac
phwo’ng phap ma&i cua Thong ké toan dé nang cao
hiéu qua va han ché tac hai. Qua do sé nang duwoc
cac gia tri vé x&r Iy dir liéu vé mat ly thuyét va ca thuc

tién.
O Nghién ctru da thu dwoc cac két qua phu hop véi
muc tiéu theo cac dinh hudng trén.




NGHIEN CUPU CO LIEN QUAN

d Nguyén Van Thang, “Nghién ctu xay dwng hé thdng
dl; bao, canh bao han han cho Viét Nam v&i théi han
dén 3 thang”; 2016

L Phan Van Tan (dich), NXB BHQG HN, 2005. Ly thuyét
xac suat, thong ké, ly thuyét ham ngau nhién, toan hoc
quan trong str dung trong khi twgng, thay van.

A Nguyén Van Thu, Nguyén Blrc Phwong (2008), Ung
dung phwong phap Bootstrap dé nhan biét mirc db
nguy hiém cda can bénh lodng xwong.

0 Hoang Thi Diép (2017), bootstrap cay tién héa la ki
thuat pho bién dé xac dinh do tin cay cay tién héa, dé
xuat phwong phap giai quyét: théi gian, dé chinh xac,
anh huwdng cua vi pham md hinh va hién twong da
phan, m& rong cho dir liéu.




NGHIEN CcU’U cO LIEN QUAN

 Nick M., Das S., Simonovic S. P., The Comparison of GEV,
Log-Pearson Type 3 and Gumbel Distributions in the Uppee
Thames River Watershed under Global Climate Models,
The University of Western Ontario; London, Ontario.
Canada, R. No:77, 2011.

J Benstock D. , Extreme value analysis (EVA) of inspection
data and its uncertainties, NTD & E Intrenational Vol: 87,
68-77, Elsevier, 2017.

J Carsten J., Christian H. W., Boostraping integer-valued
autoregressive models, University of Mannheim, 2017, W-P
17-02.

J Gul Nisa , Farhat Igbal, Bootstrapping the Li-Mak and
McLeod-Li Portmanteau Tests for GARCH Models, The
Journal of Middle East and North Africa Sciences, 2018;
4(01)




NGHIEN CcU’U cO LIEN QUAN

. Carsten J., Christian H. W., Boostraping integer-valued
autoregressive models, University of Mannheim, 2017.

. Arturo Kohatsu-Higa, Atsushi Takeuchi, Jump SDEs and the
study of their densities, Springer Nature Singapore Pte Ltd, 2019

(J Bergmeir, C., Hyndman, R. J., Koo, B., A note on the validity of
cross-validation for evaluating autoregressive time series
prediction, Computational Statistics and Data Analysis, 2018

J Anna E. Dudek , Block boostrap for periodcic characteristics of
periodcically correlated time series, Journal of Nonparametric
Statistcs, American Statistical Association, 2018.

J Gao M., Extreme value analysis and Risk Communication for a
Changing Climate, Advances in Environmental Monitoring and
Assessment . Intech Open, Edited by Suriyanarayanan
Sarvajayakesavalu, 84-102, Published in London, UK, 20109.
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Bién s6: Mwa, Tmax, Tmin, Tmean,
1. Lwgng mwa ET, RH
Giai doan: 1978/1986 — 2015

Bién s6: Nwdc, Tmax, Tmin, Tmean,
Date

Giai doan: 1990-2017

2. Muc nwédce

Bién s6: Man, Tmax, Tmin, Tmean,
3. Do man Date
Giai doan: 2000-2017
Bién s6: Mwa, Tmax, Tmin, Tmean
Gial doan: 1901-2017, 1951-2017,
1981-2017

4.‘ D{ liéu toan
cau CRU
TS4.02

Cap nhat 12/2017

Dai Khi twong Thuy
van Nam B6

Bai Khi twong Thuy
van Nam B

Dai Khi twong Thuy
van Nam B6

Climatic Research
Unit (University of
East Anglia — UK)




V\ b y dir lieu

Thiéu el liéu do: khong co s lap
jl lai, van dé khong mong muon,
khong co diéu kién dé thu.

T mdé hinh ARMA, ARIMA thé
hién trong phwong phap Box-
Jenkins tich hop voi x& ly dir liéu
dw&i dang bootstrap: chi dwa trén
#| 1 mau (sample), tién hanh 13p lai
(trén 1.000 1an v&i sy hd tro cua
may tinh) dé thay thé cho tap
tong thé (population)

Ty nhan dang quy luat va thwc

@ hién duv bao, xac dinh dwoc kich

c& cla khoi va tdc do héi tu cu . ‘

Khoi




Phwong Phap nghién ctru @,

d Véi dir liéu thue té, cdng cu toan dé xt& Iy phai phu
hop va mé rong nhiéu so v&i cac cong cu kinh dién
(trong giai tich ngau nhién c6 nhiéu ham khong dau co
dao ham va vi phan) tich phan ciing dwoc hiéu theo
mot nghia khac (tich phan Ito, tich phan Sugeno,...).

d Cong cu chinh 1a cac phép tinh vi-tich phan ngau
nhién vo&i cac phuwong phap Toan hién dai:

Toan mo (Twong quan, hdi quy mé, phan tich mo
va gidi mo)

Thong ké bootstrap (jackknife, bootstrap khoi,
bootstrap dirng,...)

Ly thuyét vé qua trinh khuéch tan ngau nhién co
nhay




Thuat toan phan tich dir liéu

Chuan hoa theo giai doan
chuan 1961- 1990
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No&i suy khdng

SS liéu

quan trac

Kiém tra sé liéu
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Panh gia xu thé& nén
nhiét tai BBSCL




Nghién ctru dw béo

X4c dinh — .
van dé tich
Thu tha
. ; DLTK CI'fATTL
dir lieu
Phan tich Nh&t U _—
so bd mau quan hwéng y
Lwa chon, Hoiquy  Lamtron Box- Eﬁyhg'
lap mo hinh ham mi Jenkins ahiAn
St dung, Chon md ]
danh gia MH hinh Tham s0




Dac tinh cua dir liéu

Quan hé ham

Céng cu xwrly

Duw bao

f(t,x): R* >R
Giai tich thuc:
Vi-tich phan ham tat dinh
X&ap xiva gi¢i han voi
topo trong KG thuc R™
Mo phong ham thuec. ..

Dw bao diém, khoang tat
dinh
Cuwec tri cua ham

f(t,w): RXN >R
Giai tich ngau nhién:
Vi-tich phdn ham ngéau
nhién
X&p xi va céc dang gioi
han trong KG Xéac suat
nhiéu chiéu
M6 phéng ngau nhién
Monter-Carlo...

Duw bao qua do tin cay
XS

Dw béo vé quy ludt cua
cuc tri (EVD)



Bai toan Cwc han
>

Nhan dang phan phbi Quy luat cuec tri: sOng
(Weibull, Gumber, Frechet) Tién va séng Hau

Tham sé nhan dang
Gumber

Dy bao (lwong mwa, dé man)
2018-2022 (1976-2017)
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)} Qua trinh ngau nhién Ito-Levy
>

PTVPNN bién ddng

Yéu t6 co lién

a L. kiat O quan dén con
S ngu’c‘)’i: xay dap,

pha dap
Ngau nhién i) Giai dung, thuc hién
@ (t& yeu to thien <, théng qua phuong
nhien: 10, bao, W phap tach nghiém

triéu cuong) ii) Giai thdng qua may
tinh, theo phwong
phap so.

(Trinh bay tai H6i nghi khoa hoc PHTN 2019, dang trén TC KHCN 2019)



Thuat toan 1: Dw bao dinh man

Thuat toan 1: Dy bao dinh man

Algorithm 1

Input: dit liéu [an lwot cla tap huan luyén (80%), tap kiém tra (20%)
Bat dau
1) Lam tron
2) M0 hda vai ARIMA, AM va IFTS
3) Tinh cac tham s0
Két thuc
Ouput: dit liéu dd duoc xu ly, st dung cho viéc du bao, danh gia.

trang 48 cta LA




Thuat toan 2: Dw bao cwc dai mwec nwéc

Thuat toan 2: Dv bao cuc dai cho muwc nwdc
Algorithm 2
input: k, 1, G
Bat dau
1) Xay dwng ham hop ly L(p, 0), chon fi va 6 thoa
(0A/ du=0va dA/do = 0)

2) Vong |3p thuét todn Newton — Raphson, dén khi

. N 2 . AN 2
A= (H(JH) _ u(J)) + (G(J‘l'l) _ G(])) <k

3) Ham phéan phoi cuc dai dwoc xac dinh

F,(x) ~ exp {—exp {_(x_375'3042)}}.

69.59
4) banh gia
Két thuc
Ouput: Muc nudc dd dugce xtr Iy qua ham phéan phéi dugc xac dinh

trang 67 cia LA

0




Thuat toan 3: M6 phéng Bootstrap

Thuat toan 3: M6 phdng dir liéu tir ly thuyét sang thwc nghiém
Algorithm 3
Input: Chudi thoi gian Iy thuyét
Bat dau
1) st dung ham arima.sim, vdi &, 1a chudi nhiéu trang doc lap
va c6 cung phan phoi N(0,1), ky vong mau thuc té bang khéng.
2) AR sinh boi m6 hinh x, = @1x41 + @x0 + &, VOI cac
tham s6 @1, @,:
3) MA sinh bai mo hinh
X, = 01,4 + O,x,, + €, V6i cac tham s6 64, 65
4 Lap kndi sd(9) = [T 3,(6; - 07)°
5) Danh gia chiéu dai chudi thoi gian va chiéu dai khoi
Két thuc
Ouput: Chudi thoi gian thuc nghiém

trang 88 clia LA
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Hoat dong dw bao @_ ) /

Ngau nhién, Lién tuc, R&i rac, nhiéu chiéu

w, g

\
£ ~ exp -oxp {22077

—(x—375.3042
(x) ~ exp {—exp{ . 69.59 )}}

—(x—72.69766)
F3(x) ~ exp {—exp{ - 18.891 }}

Danh gia,
Dy bao

trang 66, 68, 69 cua LA

Ngan han, dai han, cap thoi ]




Pong biang song Ciru Long (PBSCL)

Vi tri dia ly

CAMBODIA

1 thanh phé, 12 tinh

Dién tich tw nhién: 40.548,2 km?

3 loai dat chinh (phén > phu
(12,2% ca nwéce)

sa > xam)

2 nhanh séng Tién, Hau (lwu
vwc Mekong)

B bién dai 732 km




Dir liéu thu thap

D@ liéu

Dit liéu quan trac

Dit li¢u toan cau CRU
TS4.02 (High-
resolution gridded

dataset)

Mo ta
Bién sb: Mua, Tmax, Tmin, Tmean, ET, RH
Gial doan: 1978/1986 - 2015

Bién s6: Mua, Tmax, Tmin, Tmean

D0 phan giai khong gian: 0.5° x 0.5°

Giai doan: 1901-2017, 1951-2017, 1981-2017
(doi: 10.1002/joc.3711)
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1. Tap dir liéu trong bien dong theo th&i gian

[ CAac két qua cu thé:

d Cac phan phdi cyc dai cho lwong mua,
muwc nwdc, dé man, phan boé lwong
muwa, bién thién lwong muwa




1.1 Phan phéi cuc dai ctia @0 man tai Ca Mau

M-““ Skt

30,77 2,337
30,6953 2.549 0,0458 >10"%
30,6,778 2.6016 3,07.1073 >10"%
30,6767 2.,6049 1,27.107°> <104

Ham phan phdi cwe dai dd man c6 dang:

—(x — 30,6767)
Fi(x) = exp{—exp €05

“The second Vietnam International Applied Mathematics Conference,
VIAMC 2017”. Dang Kien Cuong, Duong Ton Dam, Duong Ton Thai
Duong, “Study on hydrological data of some areas in Mekong Delta from

extreme value approach”,



1.2 Phan phéi cuc dai cho mue nwéce song Tién qua Tan Chau, An
Glang

379.9874 50.00598

377.0478 S57.715 51.516 >10*
376.0177 64.818 15.47 >107*
375.4537 68.71 0.7335 >107*
375.3104 69.5544 0.00148 >107*
375.3042 69.58668 4.1x.107° <10*

Ham phan phdi cwc dai mwe nwdce cé dang:
—(x — 375.3042)}

F,(x) = exp —exp{ 2959



1.3 Phan phoi cwe dai lwong mwa tai Tan Chau, An Giang

73.4567 16.2603

72.92 17.997 3.303 >10~4

72.725 18.777 0.647 >10~4
72.698 18.889 0.0134 >10~4

72.69766 18.891 3.8x10~4 < 104

Ham phan phdi cwc dai lwong mwa co6 dang:
—(x — 72.69766)}

F;(x) = exp —exp{ 13891



1.4 Phan tich Bién thién tong lwong mwa nim va cac thang tai

DBSCL
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1.5 Phan bd xu thé tong lwong mwa niim qua cac giai doan so véi

thoi ky chuan 1961-1990 (Hé so6 doc Sen: %/nim)

Tong lwong mwa
1901 - 2017
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1981 - 2017
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2. Xay dwng mo hinh dw bao trén cor s& cac quy
luat hoac céc dac tinh cua tap dir liéu thwe té va
tien hanh huan luyén, kiém tra bang cac thuat
toan phu hop

d Thuat toan 1

d Thuat toan 2

A Quy ludt cla tap di liéu ngau nhién: xac dinh cac tham so
trong phan phdi Gumbel bang phwong phap worc lwong
Hop ly cwe dai, Danh gia va chinh xac hoa gia tri cac tham
sO bang thuat giai Newton — Raphson




2018
PAONRS)
2020
2021
2022

34.85
35.42
36.06
36.69
37.29

37.87

36.60
36.65
36.70
36.75
36.80

36.85

39.62
40.03
40.40
40.76
41.11

41.46




3. Phan tich tap di¥ liéu bang cdc phwong phap
moi: tich hop toan thong ké kinh dién va hién dai.

 Nghién ctru dwoc két qua vé mat ly thuyét, cling nhw
dwa trén ly thuyét vé quy luat dé thwe hién tng dung du
bao (chi ra dwoc quy luat Gumbel trong phan tich GEV
cung cac tham sb phu hop).

- Nghién ctru da thwc hién phwong phap luan trong viéc
so sanh cac block bootstrap trong danh gia thong ké,
vOi viec dwa ra dwoc nhan xét véi 2 loai tot MBB, CBB
(va 2 loai khdng tot trong mét s phan tich, dwa trén toc
do hdi tu va khoang cach héi tu. Phan tich dwoc thue
hién theo cac dang tich hop cla toan thdng ké.




M6 hinh toan hoc dé dw doan cac hién twong khi
hau, thay van, véi cac minh chirng ¢ cac tinh An
Giang va Ca Mau ([CT1],[CT4])

J Thuat toan khai thac di liéu, thwc hié‘n trén di¥ liéu
khi twong thay van dé tlr d6 dw bao nén nhiét, xu
huwéng nhiét (két qua trong cong trinh [CT1], [CT5],
[CT6]).

A Nghién cru cac van de lién quan dén di liéu, va x ly
dir liéu, trong do lwu y van dé dir liéu 1&n ([CT2)).

A Nghién ctru vé khuéch tan Ito-Levy, ngau nhién, cling
nhw cac bai toan vé di liéu khéng day du, dé tr dé ho
tro trong cac dw bao man, |G ([CT3)).




Cho {§;;i = 1,2,...} la day céc dai ltong ngau nhién doc I4p, ching thudc
mién hut max cua Hg (x,4;,6;) = H; va{n;;i = 1,2, ...}, la day cac dai lvgng
ng4u nhién déc I4p, chiing thudéc mién hut min cda Lg (x, A;,8;) = L;, khi do

ta sé co:
n n
i=1 i=1

Yiei{(VarH; + VarL; ) =

2
Sy if: H~MaxGD; L;~MinGD,
— 2y, 67 [r (1 + Bi) —I? (1 + Bi)] if: H~MaxWD; Li~MinWD,
(231, 8 [r (1 — ﬁi) —I? (1 — Bl)] if: H;~MaxFD; L;~MinFD.

[CT1] Dang Kien Cuong, Duong Ton Dam, Duong Ton Thai Duong, and Nguyen Kim Loi,
NguyenSonVo, and Ayse Kortun “Extreme Value Distributions In Hydrological Analysis In The
Mekong Delta: Case Study In Ca Mau, An Giang Provinces”, EAl Endorsed Transactions on

Industrial Networks and Intelligent Systems Journal.



Phwong phap tach nghiém

d Phwong trinh vi phan ngau nhién khuéch tan-nhay
tuyén tinh, theo dang:

dX(t) = [a(D)X(t7) + A(D)]dt + [B(E)X(tT) + B(H) |dW(t) +

Jo, [y 2)X(t7) + G(t, 2)IN (dt, dz) (1)

v&i mot tap cac ham lién tuc ngau nhién {a, 8,7, 4, B, G}

va gia st rang qua trinh Poisson bu N(t,z) doc lap véi

qgua trinh Wiener W(t).

O Xuat phat tir cac céng thire Ito-Hermite cho qua trinh
lto-Hermite va cho lop qua trinh Ito-Levy, nghién ctru
trinh bay két qua s tich hop vi phén ngau nhién da
chieu cho qua trinh lto-Hermite. Bwa ra phwong phap
tach nghiém dé giai phwong trinh vi phan khuéch tan-
nhay tuyén tinh.




Phwong phap tach nghiém

Giai (1) bang tach theo dang tich
X(t) =X, (7). X2(t7) (2)

X4 (t) 1a nghiém cta phwong trinh tuyén tinh thuan nhat
twong rng, xac dinh trong (3)

X, (1) la nghiém cua phwong trinh:
dX,(t) = A*(t)dt + B*(t)dW(t) + fRO G*(t,z)N(dt,dz) .

trong dé A*(t); B*(t); G*(t, z) la nhixng ham xac dinh
trong (4)




Phwong phap tach nghiém

3 Phuwong trinh vi phan ngdu nhién tuyén tinh thuan nhéat

cO dang:
dX(t) =
X(t0) [a(t, w)dt + Bt )dW () + [, y(t,z, w)N(dt, dz)]
J Nghiém co dang (3)
(t 1
X(t) = expH f a(s, w) — E,BZ(S, w)
\0 L

+ ] log(l + v (s, z, a))) —v(s,z,w)v(dz)|ds

Ry

1 1 ]
+ [ B waws+ [ [ tog(1+vis.t.))ids
0 0o JRr,




Phwong phap tach nghiém

(A« o v(t,z,w)G(t,z,w)
A (b w) = )’A(t ©) = Bt 0)B(t, ) — fj, Lzl v(dz)]
< B (t) (D) _ Xl(t_)
" L G(tz,w)
\ Gtz 0) = X1 (D) (1+y(tz,w))

(4)

[CT3] Dang Kien Cuong, Duong Ton Dam, Duong Ton Thai Duong, Du Thuan Ngo,
“Solutions to the jump-diffusion linear stochastic differential equations”, Science And
Technology Development Journal, Vol 3 No 2. 2019, Page 115-119
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people, especially in the Plain of Reeds and the Long
Xuyen quadrangle, are affected by seriously seasonal
The Mekong Delta is located at the end and in the flooding of 3m depth. In addition, in the dry season,

1. Introduction

lowest region of the Mekong river, in the far south over 1.4 million hectares of the coastal regions in the
of Vietnam. The delta consists of 13 provinces in a delta are under the effect of salt water intrusion. The
triangle form of 3.9 million hectares beginning from Mekong Delta has been facing many challenges due to
Tien Giang province in the east, to An Giang and Kien not only climate change but also hydropower causing
Giang provinces in the northwest, and down to Ca Mau more droughts and saltwater intrusion 1l

province in the southernmost tip of Vietnam. The delta
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Applications of Bootstrap in Analyzing General Extreme

Value Distributions
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Abstract: The bootstrap method is one of the new ways of studying statistical math which this article uses but is a major tool for
studying and evaluating the values of parameters in probability distribution. Our research is concerned overview of the theory of
infinite distribution functions. The tool to deal with the problems raised in the paper is the mathematical methods of random analysis
(theory of random process and multivariate statistics). In this article, we introduce the new function to find out the bias and standard
error with jackknife method for Generalized Extreme Value distributions

Key words: Bootstrap method, time series. block bootstrap jackknife method, generalized extreme value distributions.

1. Basic Framework

a—(1+re@32)) -e’ {xrr1+2s(=)>0} =

o

G(X)

1.1 Block Bootstrap Methods for Time Series Y .
where 4 is a location parameter (& & R). & is a scale

Let X, X2, .... X,, be independent and identically parameter (o = 0), and & is the extreme value shape
random wvariables with distribution function 5. The parameter.
first step in extreme value theory is to investigate the Observations X,;, X2, ..., X,, (realisations of a
distribution of AZ,, = max(X,. X2. ..., X};) as >0, stationary process) are not independent, dependence in
Suppose having sequences of constants a, = 0O, b, € R time series is relatively simple example of dependent
such that: data. Block bootstrap methods for time series data and
P(M, =< a,x + b,) = spatial data have been putv fbrwa:id by f_ifron, Hall,
By M F? (@ x + b)) = G(X), Vx € C(G) ad Radovanov, B.. and Marcikie A in Refs. [7. 9-10]
=9 among others. See four types of bootstrap methods.
where GG(x) is a non-degenecrate distribution function, * Moving Block Bootstrap (MB)
C(C7) 1s the set of all continuity points of ((x). Limit Blocks length 4 = starting at Xy .
distribution functions G(x) satisfying Eq. (1) are the B = (X Xig1s -2 Xigpi—1). To get a bootstrap sample:
well known extreme value three types of distributions — Draw with replacement By, Bi,,, ...,B; from
(Frechet, Weibull, and Gumbel distributions). By, Bz, ..., Bpn_t41.
The generalized extreme value (GEV) family of — Concatenate the blocks By, B3, ..,Bj to give
distribution is: the bootstrap sample X7, X3, ..., XJ;.
— I = 1. corresponds to the classical i.i.d bootstrap.

— Blocks in the MBE may overlap.
Corresponding author: Dang Kien Cuong. Ph.DD. student, . e i 2
lecture, research ficlds: data science, business intelligence, data * Non-overlapping Block Bootstrap (NBB)

mining. education management, machine learning Blocks of length I: By = (X3, X2, ...,X;): Bz =
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KET LUAN

Luan an da phan tich di¥ liéu chudi thdi gian trong cac
danh gia va dw bao, voi két qua dat dwoc cu thé.

1) Phan tich dir liéu chudi thei gian theo cac phwong
phap kinh dién cda ly thuyét Xac suét va Théng ke,
theo dang cac mé hinh hdi quy trung binh trwot tich hop
phdi hop v&i cac dang phan phdi cwe tri ciia chubi.




KET LUAN

2) Phan tich vé di liéu chudi thoi gian theo cac phwong
phap méi cda ly thuyét Xac suatva Théng ké Toan hoc,
do la: Phwong phap toan mo, theo cac mo hinh khac nhau
do tinh da dang cua céc bai toan thwdng gap trong thuc té
(kinh t&, x& hoi, cong nghé...).

Két qua ly thuyét va trng dung trong bd dir liéu khi twong
thay van vung Tay Nam bo.

3) Phan tich d liéu chubi thoii gian theo mét hudng rong va
tbng quat nhat 1a bang céac quan diém cua Giéi tich ngéu
nhién, tir d6 c6 thé gidi quyet triét dé duoc céc bai toan
phirc hop cua thye té sinh ra cac di liéu ngau nhién (nhw

trong bai toan vé vat ly lwong t&r hodc trong cac van dé cua
kinh t& vi me,...).
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GOp y cua Phan bién va Héi dong
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1. Nhirng diém chwa rd trong luan an, chwa thé hién ré khi trinh
bay: déng gop cua LA, cac nghién ctru trong LA.

- NCS: da thwe hién theo y kién
2. Cac cong trinh cdng bo, ¢6 ndi dung giong nhau, it c6 lién quan
triee tiép dén luan an, CT6, va CT1, ndi dung gan giong nhau, CT3
khoéng co lién quan dén luan an.

- NCS: da chonloc lai CT
3. Tap danh muc cong trinh chu’a phon loc, chwa day di minh
chirng, theo quy dinh, chwa sap xép thu tw

- NCS: da lam lai tap DMCT theo quy chuan

4. Tai liéu tham khao chwa cap nhat khai pha dir liéu, khai pha di
liéu chudi thoi gjan, sap xép tai liéu tham khao chwa chuan, chuwa
co trich dan, thiéu trong danh muc.

- NCS: da bd sung TLTK




GOp y cua Thay Co, Chuyén gia

1. Téng quan cua bai toan, va xac dinh cac muc tiéu nghién ctru,
mo ta lién quan dén d liéu, lam ndi bat van dé nghién clru, tai liéu
tham khao
- NCS: d4 thé hién lai tong quan, 3 muc tiéu nghién ctu, bo
sung thém TLTK: 05 chudi thoi gian, 08 bootstrap
2. So sanh phwong phap nghién ctru véi mét trong nhirng phuwong
phap khac
- NCS: giai quyét dwoc mét sé van dé clia Machine learning
nhw Cluster Analys (K-mean, Clustering Algorithms,...), PCA
(Independent Component, Dimension Reduction,...)
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3. Dieu chinh lai cac thuat toan, theo huéng cong nghé thong tin,
cting nhw thwc hién cach trinh bay lién quan dén khoa hoc may tinh.

- NCS: d3 thé hién lai thuat toan
4. Tinh gon thém nira cac cong bb.

- NCS: dwa 02 CT khéng con lién quan ra ngoai LA
5. Thé hién rd két qua nghién ctu

- NCS: da thé hién rd 3 két qua




