Trwdng Pai hoc Cong Nghé- Pai hoc Quoc Gia Ha Néi
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XAY DU'NG MO HINH VA HE THONG DU BAO DICH TA
KHU VU’C HA NOI DUA TREN Ki THUAT KHAI PHA DU LIEU
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* Dich ta:
o Lamot trong nhimg dich bénh nghiém
trong nhat trén the gidi
o La loai dich bénh nhay cam v&i nhiing
thay doi khi hau
o Du béo tinh trang ta la chu dé nghién
ctru duogc quan tam dac biét.

* Baloai phwong phap mo hinh hoa dich
ta:

o Phuong phap dua trén str dung dich té
toan hoc

o Phuong phép dua trén sir dung k¥ thuat
khai pha dir liéu

o Phuong phap dua trén st dung hé
thong da tac nhén

« Noi dung nghién ciru:

o Xay dung mot mé hinh du béo dich ta
cho Ha Noi dua trén k¥ thuat khai pha
dir liéu

o Xa&c dinh va so sanh hai phién ban biéu
dién dir liéu (cuc bo va toan cuc)

o Panh giad méi quan hé giira bién muc
tiéu(gia tri dich ta thoi diém t) véi cac
bién diéu kién khi hau (gia tri khi hau
thoi diém t-1, t-2).

2. M0 hinh hé thong

3. Phwong phap tiep can

mo hinh

Biéu dién dir liéu:

o Md hinh cuc bd: (KH, 5, KH; ., KHLC;,.
1 KHLCi,t-Z’ DTi,t-l! DTi,t-Z’ DTLCi,t-li
DTLC;.,, DT,y

o M@ hinh toan cuc (KH,,, KH,;, DT, ,
DT,,, DT)

* XAy dwng mo hinh:

o Thuat toan ap dung: Linear Regression,
Naive Bayes, SVM, va Random Tree.

o Tap dir licu hoc: Tap dir li¢u s6m hon,;
Tap dit liéu kiém tha: Tap dir liéu mudn
hon.

o Kiém tra va so sanh hai phién ban biéu
dién dir liéu: toan cuc va cuc bd

o Kiém tra trudng hop bién diéu kién chi
chira cac dac trung khi hau

o Danh gié ca hai truong hop gia tri dich ta
{0, 1} va {0, 1, 2}
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3. Thwe nghiém va két
qua

Tap dit lidu:

o SO ca ta theo ngay (2007-2010) > sb
ca ta theo thang - céac gia tri {0, 1}
hoac {0, 1, 2},

o Dir liéu khi hau: gia tri trung binh, gia
tri 16n nhét, gi4 tri nho nhat cia nhiét
d6 khong khi, Iwong mua, do am, so
gid nang, toc do gié (2001-2012)

o Dt liéu myuc nudc sbng tai ba tram do
Ha Noi (1960-2012), Son Tay va
Thuong Cat (1960-2013)

Biéu dién dir liéu cuc bd:
Bang 1: Két qua md hinh cuc bé cho hai qudn
Dong Pa va Hai Ba Trung

Quinhyin | Cic o Re;'r”ees";‘iron NaieBags | LSV R"i‘r”rgzm
Dingba  |CC 00713
MAE 28332 | 02504 | 02222 | (3333
RMSE 265469 | 04741 | 04714 | 05774
Precision 05830 | 04440 | 07220
Recall 06670 | 06670 | 05000
F-Measure 06110 | 05330 | 05280
Hai Ba Trimg | CC 02739
MAE 139127 | 0364 | 03333 | 03333
RMSE 15205 | 05182 | 05774 | 05774
Precision 03330 | 0.2500 | 04170
Recall 05 05 05
F-Measure 03970 | 03330 | 04520

Biéu dién dir liéu toan cuc:

Bdng 2: Két qua md hinh sir dung tdt ca Cac bién:

Naive Bayes, LibSVM, RandomTree

NaiveBayes LibSVM RandomTree
t2 )t |t R
Baldp |MAE | 0.1406 | 0.0058 | 0.0958 | 0.0958 | 0.1145 | 0.1860
RMSE | 02913 | 0.3095 | 0.30% | 0.30% | 0.3082 | 0.3935
Precision | 0.7190 | 0.7330 | 0.7330 | 0.7330 | 0.7330 | 0.7190
Recall | 0.7010 | 0.8560 | 0.8560 | 0.8560 | 0.8560 | 0.7010
F-Measure | 0.7100 | 0.7900 | 0.7900 | 0.7900 | 0.7900 | 0.7100
Hailop |MAE | 0.1558 | 0.1437 | 0.1437 | 0.1437 | 0.0718 | 0.2354

RMSE | 03791 | 03790 | 0.3790 | 03790 | 03775 | 0423
Precision | 0.7330 | 07330 | 0.7330 | 07330 | 0.7330 | 0.8890
Recall | 0.8560 | 08560 | 0.8560 | 08560 | 08560 | 0.7760
F-Measure | 0.7900 | 0.7900 | 0.7900 | 07900 | 0.7900 | 0.8060

Solop | Cicd do

Bdng 3: Két qud md hinh si dung tdt cd Cac bién:
Linear Regression

Do dai thoi gian |~ +12 t1

Correlation coefficient 04857 05197
Mean absolute error 28307 26200
Root mean squarederror | 51425 | 50157

Bdng 4: Két qud md hinh chi sir dung bién khi héu:
Naive Bayes, LibSVM, RandomTree

NaiveBayes LibSVM RandomTree
t2 | 2 |t R |
Balop |MAE 0.0958 | 0.0975 | 00958 100958 | 0.1315 | 0.1900
RMSE 0.309 | 0.3093 | 0309 | 0309 0.326L | 0.3973
Precision | 0.7330 | 0.7330 | 0.7330 | 0.7330 | 0.7330 | 0.7190
Recall 0.8560 | 0.8560 | 0.8560 | 0.8560 | 0.8560 | 0.7010
F-Measure | 0.7900 | 0.7900 | 0.7900 | 0.7900 | 0.7900 | 0.7100
Hailop | MAE 0.1437 01437 | 01437 |0.1437]0.3363 | 0.5660
RMSE 0.3790 103790 | 03790 | 0.3790 | 0.5322 | 0.7178
Precision | 0.7330 { 0.7330 | 0.7330 | 0.7330 | 0.7200 | 0.6330
Recall 0.8560 | 0.8560 | 0.8560 | 0.8560 | 0.7010 | 0.3790
F-Measure | 0.7900 | 0.7900 | 0.7900 | 0.7900 | 0.7200 | 0.4700

Solop | Cacdg do

Bdng 5. Két qud md hinh chi sit dung bién khi hdu:
Linear Regression

Pa dai thoi gia®:  +12 | t1
Correlation coefficient | -0.0179 | 0.4699
Mean absolute error 82019 | 12391
Root mean squared error | 10.5614 | 144287

Bdng 6: S0 sanh két qua thuc nghiém giita 2 md
hinh toan cuc va cuc bé cho 5 quan-huyén c6 nhiéu
ca nhiém ta

Qi Do twomg quan CC DodoFI {61 nh
W Cuc bo | Toan cuc Cuc bo | Toan cuc
Béng Da
M3 | oows | os0 | 0778

B o | oo | oo | o
Trung
Thanh
i 0189 | 0% | 0780 | 0740
Hodng Mai

M s | oome | ooswo | o6
Babinh 1o | o | osn | Lo
Trane bink i quin-Tué
ung binh nam qudn-huyén 0618 07054

Nhén xét: M6 hinh véi biéu dién dir liéu toan cuc
cho két qua tot hon biéu dién dir li€u cuc bo

Can bd hwong dan: PGS.TS Ha Quang Thuy
Th.S Lé Hoang Quynh

4. Mot s6 nghién cteu lién
quan

e Tai Viét Nam:

o Binh Minh Nguyen va céng suw. [1]:
phat hién vi khuan ta gay boi
V.cholerae O1 Ogawa serotype bang
viéc phan tich 70 V.cholerae phan lap

o Nghién citu dich ta tai Bac Nlnh [2]:
danh gia su lién quan gitta yéu to m0|
truong-kKinh té-x3 hoi t6i ti 1& mac,
phan bo, 1ay truyén dich ta & Bac Ninh

o Michael Emch va cong su. [3]: cong
bo ket qua nghién ctru vé tac dong cia
cac yéu to moi truong dia phuong toi
dich ta tai Bangladesh va Viét Nam.

-> Ba nghién ciru trén chwa dé cdp dén viéc
xay dung mo hinh dw bao dich ti ¢ Viét
Nam.

« Cong trinh tham chiéu: Yujuan Yue va
cong su. [4]

o Muyc tiéu: phan tich méi quan hé gitra
ti 1& duong tinh V.cholerae va yéu t6
khi hau giai doan 2008- 2009, ctra
song Chau Giang, Quang Chau, Trung
Qubc.

o Phuwong phap: phan tich mdi quan hé
gitra ti 16 duong tinh V.cholerae tai 0
quan sat (i, j) voi cac 0 lan can theo
tam huodng tai moi nhip thoi gian va
yéu t6 khi hau

-> Do twong dong vé dia Iy, dong thoi mo
hinh ciia Yue[4] c6 dé cdp téi tac dong ciia
yéu té khi hdu. Nhw vdy, md hinh dich td
dwoc tham chiéu nhw md hinh dich ti cuc
b ¢ Ha Npi.
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5. Két luan

«  Két qua va dong gop

o Nghién ctru thuc nghiém dau tién xay
dung mo hinh du bao dich ta khu vuc
Ha Noi sir dung ky thuat khai pha dir
liéu

o Biéu dién dir lidu toan cuc tot hon bicu
dién dit liéu cuc bo

o M& hinh két qua cho do do F1 khoang
0.79 - 0.86 trong nhiing truong hop tot
nhat.,

o Mbdi quan hé gitta bién muc tiéu va
bien di€u kién Khi hau cling dugc chi
ra voi hé s6 tuong quan xap xi 0.50.

Han ché va dinh hwéng nghién ciu tiép
theo:
o Xay dung mo6 hinh du béo theo don vi
tuan nén dugc thuc hién.
o Xay dung mo6 hinh du béo theo don vi
ngay nén dugc xem Xét trong modi dot
bung phat dich

«  Cong bo khoa hoc:

* Ngoc-Anh Le Thi, Thi-Oanh Ngo, Huyen-
Trang Lai Thi, Hoang-Quynh Le, Hai-
Chau Nguyen and Quang-Thuy Ha
(2015). An Experimental Study on
Cholera modeling in Hanoi. 8th Asian
Conference on Intelligent Information
and Database  Systems  (ACIIDS
2016):March, 2016, Da Nang, Viet Nam
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