Pao Birc Anh, Nguyén Tu Trung, Vi Véan Théa

MOT CAI TIEN THUAT TOAN DU BAO
HOC LUC HOC SINH PHO THONG DUA
TREN PHUONG PHAP BAYES SU DUNG
MO HINH MAPREDUCE

Nguyén Tu Trung’, Dao Birc Anh’, Vii Van Théa”
"Dai hoc Thuy Loi )
#Hoc vién Cong nghé Buwu chinh Vién thdng

Tém tit: Panh gia hoc luc 1a van d& quan trong trong
viéc danh g1a hoc sinh phé théng. Viéc danh g1a dua trén
diém cac mon hoc caa hoc sinh trong subt qua trinh hoc.
Tu lau, cac thuat toan hoc méy néi chung, thuat todn
phan 16p Bayes noi riéng da dugc tng dung dé giai quyét
cac bai toan phéan I6p, du bao mét cach hiéu qua. Ngoai
ra, vi¢c xay dung cac ung dung quan ly hoc sinh tap
trung cua toan tinh, thanh phé cling nhu toan quoc lam
nay sinh mot khéi luong dix liéu khong 16. Mé hinh
MapReduce hién dang dugc su dung hiéu qua trong phan
tich dir liéu 16n. Bai bao nay ing dung thuat toan Bayes
va md hinh MapReduce trong vi¢c dy bao hoc luc cua
hoc sinh dé hd tro cho viéc quan 1y ciing nhu danh gia
hoc sinh trong trudng phd thong.

Tie khoa: Hoc luc,
MapReduce, dy bao.
l. MO DAU

Du bao la mot khoa hoc va nghé thuat tién doan
nhing su viéc s€ xay ra trong tuong lai, trén co s¢ phan
tich khoa hoc Ve cc dit ligu da thu thap duge. Khi tien
hanh dy bdo can can clr vao viée thu thap, xur ly s6 lidu
trong qua khtr va hién tai dé xac dinh xu hudng van dong
cua cac hién tugng trong tuong lai nho vao mot sO mod
hinh todn hoc (dinh lugng). Tuy nhién, dy béo ciing c6
thé 1a mot dy doan chu quan hodc truc giac vé tuong lai
(dinh tinh) va dé du bao dinh tinh duoc chinh xac hon,
nguoi ta co loai trir nhitng tinh chi quan cia nguoi dy
béo.

diém trung binh, Bayes,

C6 nhiéu phuong phap du bao khac nhau. Hién nay,
viéc su dung cac phuorng phap hoc may ung dung cho cac
bai toan dy béo tré nén rat phd bién. Trong do, du bao su
dung phan 16p Bayes dugc ung dung rat rong rai... Vidy,
dy bao gia ca cac loai mat hang, du bao ti 1¢ téng dan

6... khi biét cac thong tin trong quéa khir va diéu kién
cho trudc. ..

Phan 16p Bayes cling dugc su dung mét cach trong
phan 16p chu dé van ban [7]. Trong [13], cac tac gia da st
dung Deep learning de’phan 16p chu dé van ban. Mot
trong nhirng tmg dung rat pho bién cta phan 16p Bayes la
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phan loai thu rac. Trong [1], Awad da trinh bay mot danh
gia, so sanh mot so phwong phap hoc may (Bayesian
classification, k-NN, ANNs, SVMs...) cho van dé loc thu
rac. Trong [3], Jialin va céng su da thao luan, danh gia vé
phuong phip loc SMS ric st dung SVM va MTM
(message topic model). Trong [5], Phan Hitu T1ep cung
cac cong su trinh bay quy trinh loc thuc rac tieng Viét
dya trén thudt toan Naive Bayes va viéc xur 1y tach cau
tiéng Viét. Trong [6], Tianda va cong sy da trinh bay mot
so sanh gitta bo phan loai thu rac chi st dung ki thuat
Naive Bayes va by phén loai thu rac st dung bo phan loai
thu réc ki thuat va luat két hop. Trong [4], cac tac gia da
danh gia mot s6 cach thirc tinh xac suat SPAM cua token
trong phén loai thu rac.

Hién nay, v6i sy phat trién cia _cong ngh¢ thong tin,
cudc cach mang cong nghi¢p 4.0 dan dén sy bung nd vé
dir liéu (Big Data). Dt li€u 16n va phan tich cta né dong
mot vai trd quan trong trong thé gidi Cong nghé thong tin
v6i cac ung dung cua Cong ngh¢ dam may, Khai thac dir
liéu, Hadoop va MapReduce [10]. Céc cong ngh¢ truyén
thdng chi ap dung cho dir liéu co chu trac trong khi dir
li¢u 16n bao goém ca dir li€u co cau tric, ban cau tric va
khong c6 ciu trac. Lam thé nao dé xu 1y hiéu qua dir ligu
16n da tro thanh thic 16n trong thoi dai méi va can c6
nhitng phuong phap xu ly mgi. MapReduce 1a m6 hinh
xtr Iy dit liéu phan tan rat hiéu qua, di va dang duoc tng
dung rong rai trong xt 1y dir liéu lon [2].

Hanh kiém va hoc luc 1a hai yéu td rat quan trong cla
mdi hoc sinh khi tham gia hoc tép tai truong. Trong do,
két qua xep loai hoc luc cia hoc sinh s€ dugc su dung de
danh gia va xét cho hoc sinh 1én 16p va dé danh gia xép
loai khen thu’o’ng [8]. Can ctr vao diém trung binh cac
mon hoc ky va ca nam, x€p loai hoc tép dugc chia thanh
5 loai la: Gioi, Kha, Trung binh, Yéu, Kém. Do do, viéc
danh gi4 xép loai hoc lue hoc sinh dugce thuc hién rat chat
ché. Hién nay, do nhu cau cua viéc két ndi, chia s€, quan
ly tap trung, dir liéu cua cac trudng, cac cap giao duc
duoc luu trit trén cac mdy chu cua mét tinh, mot quoc g1a
s& 1am phat sinh mot khdi lwong dit liéu khong 15. Vi Vay,
cdc phuong phap khai théc, tinh toan trén dir ligu truyen
thong s& gap kho khan va thiéu hiéu qua Néu nhu c6 thé
ap dung nhitng mo6 hinh tinh toan mdi trén dit liéu nay sé
mang lai hiéu qua to 16n.

Trong bai bao nay, chung t6i dé xuat giai phap l'rng
dyng thuat toan Bayes va m6 hinh MapReduce trong van
dé dy bao hoc lyc hoc sinh duya trén diém s cic mon cia
hoc sinh.
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Il. CAC NGHIEN ClPU LIEN QUAN

A. T 5ng quan vé MapReduce

User:
program /.

% (1) Fork
(1) Fork T (1) Fork
Master

" (2) Assign
reduce -

(2) Assign réduce

Split0
Split 1 4) Loca

(3) Read write
split2 —— ¢ Worker > II
Split 3
Split4

Reduce phase output files
Input files Map phase Intermediate files

(on local disks)

Hinh 1: So @6 mé hinh MapReduce [2].

MapReduce 1a m6 hinh xu ly tinh todn song song va
phén tan do google dé xuat (hinh 1). N6 bao gom hai
chirc nang co ban: "Map" va "Reduce" dugc xac dinh badi
nguoi dung [2]. Thong qua thu vién MapReduce ung
dung vo6i timg ngdn ngt, chuong trinh ¢6 nhiém vu phén
manh tép dir liéu dau vao. Cac may gom co6: master va
worker. Trong 6 may master lam nhiém vu diéu phdi su
hoat dong cuia qua trinh thuc hién MapReduce trén cac
may worker, cic mdy worker lam nhiém vu thuc hién
Map va Reduce véi dit liéu ma né nhan duge. D lidu
dugc ciu trac theo dang key, value.

Biéu dién hinh thirc mé hinh MapReduce
Theo [11][12], ta c¢6 biéu dién hinh thirc cia mé hinh
MapReduce nhu sau:
map: (K1 k1, VI vl) — list(K2 k2, V2 v2) (1)
reduce: (K2 k2, list(V2 v2)) — list(K3 k3, V3 v3) (2)
Trong do:

e K1, V1 la kiéu khoa va gi tri dau vao cua ham
map; k1, vl 1a cac do6i tugng twong tng cd kiéu
K1, V1

e K2, V2 la kiéu khoa va gia tri dau ra cia ham
map, ciing la kicu khoa va gia tri dau vao cua ham
reduce; k2, v2 1a cac di twong twong tng c6 kiéu
K2, V2

e K3, V3 la kiéu khoa va gia tri dau ra cia ham
reduce; k3, v3 1a cac doi tuong twong tng co kiéu
K3, V3

N6i cach khéc, ta thiy:
e Néu xac dinh duoc k1, v1, k2, v2, ta cé input,
output cua ham map. Thong thuong, voi dir liéu

text, k1 la gia tri offset ctia dong dit liéu, v1 la noi
dung dong dir liéu.

e Néu xac dinh dugc k2, v2, k3, v3, ta cd input,
output ctia ham reduce.

Biéu dién hinh thirc c6 thé viét lai chi co k1, v1, k2,
v2, k3, v3 nhu sau:

map: (k1, v1) — list(k2, v2) (3)
reduce: (k2, list(v2)) — list(k3, v3) (4)
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Hinh 2 thé hién so d6 qua trinh thuc thi job
MapReduce va chuyén doi dir ligu tir kieu (K1, V1) sang
(K2, V2) va tir kiéu (K2, V2) sang (K2, V3).

Map Tasks

Split 1 —)@< \ —
> j ( R1\»—> Out1 |
Split 2 —>@<

Reduce Tasks

RQ\—) out2

Split 3 —>@< v
' Input Inté-rmediate Data Output
<Ky, Vi> <Ky, Vo> <Ky, list(Vo)> <Ka, V3>

Hinh 2: Thuec thi cong viéc MapReduce [12].

B. Thudt todn Naive Bayes
Theo [9], c6 thé mo ta bai toan can giai quyét nhu
sau:

Dir kién can co:
e D: tap dir liéu huin luyén, duoc vector hoa dudi
dang X = (x4, X3, o) Xp)

e Ci: tap céc tai lieu caa D thuoc lop Ci voi
i={1,2,3,...}

e C4&C xq,%,, ..., X, d0C 1ap xac suit do6i mot véi
nhau

Thuat toan Naive Bayes co ban:

e Budc 1: Huin luyén Naive Bayes (dua vao tap dit
liéu, nhu minh hoa trong hinh 3)

v' Tinh xéac suat P(C))
v Tinh xac suit P(x/Ci)
e Budc 2: Phan 16p Xnew
v’ Tinh F(Xnew, Ci) = P(C;) [Ti=1 P(x|Cy)
v Xnew dugc gan vao lép Cq sao cho
F(Xnew, Cq) = max (F (Xnew, C,)) ©)
P(x;|C;) dugc tinh nhu sau:

¢y
Pl ) = “2te (6)

Trong d6:

v C;p 86 Miu cta tap dit ligu huan luyén D thuoc vé
16p C;

v Cip{x,} s6 mau trong tap C;p, ma c6 nhan gia tri
1a x;
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Khoi tao
cac bién dém

L4y mau di liéu
Tang cac bién dém Ci va xk | Ci theo
cac gia tri thudc tinh trong di liéu

Tinh lai cac xac suét,
tao mdé hinh

Yes

4
| Luuméhinh |

Hinh 3: Luu do thudt todn hudn luyén theo Bayes.

C. Panh gid hoc lic sie dung Hoi quy tuyén tinh

Theo quy ché danh gia xép loai hoc luc [8] két qua
hoc luc ctia hoc sinh duoc tong hop, tinh toan va danh gia
qua céc bai kiém tra.

+* Dir liéu phuc vu cho viéc danh gia

Céc hinh thuc kiém tra bao gom: Kiém tra miéng
(kiém tra bang hoi dap), kiém tra viét, kiém tra thyc
hanh.

Cac loai bai kiém tra bao gom:

v' Kiém tra thuong xuyén: Kiém tra miéng; kiém tra
viét dudi 1 tiét, kiém tra thuc hanh duéi 1 tiét.

v' Kiém tra dinh ky: Kiém tra viét tir 1 tiét tro 1én;
kiém tra thuc hanh tr 1 tiét trg 1én, kiém tra hoc

ky.
Hé sb cac loai bai kiém tra:

v Dbi voi cac modn hoc danh gia bing cho diém:
Piém kiém tra thuong xuyén tinh hé sé 1, diém
kiém tra viét va kiém tra thuc hanh tu 1 tiét tro 1én
tinh hé s6 2, diém kiém tra hoc ky tinh hé s6 3.

v' D0i véi cac mon danh gia bang nhan xét: Két qua
nhan xét cua cac bai kiém tra déu tinh 1 lan khi
xép loai mdn hoc sau mdi hoc ky.

Diém trung binh mén hoc ky (BTBmhk) 1a trung binh
cong cua diém cdc bai KT, KTax va KThk v6i cac hé s6
quy dinh tai Diém a, Khoan 3, Pidu 7 Quy ché nay:

TDKTix + 2 x TDKTg, +

3 x BPKThk
DTBmnk = 1)
So bai KT+ 2 x SO bai
KTdk +3

Trong do:
v TPKTtx: Tong diém cua cac bai KTtx.
v TDKTdk: Tong diém cua cac bai KTdk.
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v DKThk: Diém bai KT

Diém trung binh mén ca nim (DTBmen) 12 trung binh
cong ctua DTBmnki v6i DTBmnii, trong d6 DTBmhin tinh
hé so 2:

DTBma + 2 X DTBmni
3 2

DTBmnk va DTBmen la s6 nguyén hodc s6 thap phan
duoc lay den chir so thap phan thir nhat sau khi lam tron
sO.

PTBmen =

% Tiéu chudn xép logi hoc lwc dwa trén diém sé
e Loai Gioi:
v' Biém trung binh cac mén hoc tir 8.0 tro 1én,

trong d6 diém trung binh cia 1 trong 2 mén
Toan, Ngit van tir 8.0 tré 1én.

v' Khdng c6 mén hoc nao diém trung binh dudi
6.5.
v/ Céc mon hoc danh gia bang nhan xét dat loai
b.
e Loai Kha:

v' Diém trung binh cac mdn hoc tir 6.5 tr Ién,
trong do6 diém trung binh cua 1 trong 2 mdn
Toan, Ngit van tir 6.4 tro Ién.

v' Khéng c¢6 mon hoc nao diém trung binh dudi
5.0.

v' Céc mon hoc danh gia bang nhan xét dat loai
p.
e Loai Trung binh

v' Diém trung binh cac mén hoc tir 5.0 tr Ién,
trong do6 diém trung binh cua 1 trong 2 mdn
Toan, Ngit van tir 5.0 tro Ién.

v' Khéng c6 mon hoc nao diém trung binh duéi
3.5.

v' Céc mon hoc danh gia bang nhan xét dat loai
b.
e Loai Yéu:
v" Diém trung binh cac mdn hoc tir 3.5 tro lén.
v' Khéng ¢6 mén hoc nao diém trung binh dudi
2.0.
e Loai Kém: Céc truong hoc con lai.

D. Du bdo hoc lic diea trén phén 16p Bayes

Trong [14], chung t6i da dé xut thuat toan du bao
hoc luc ciia hoc sinh phd théng dya trén phuong phap
Bayes.

% Str dung thudt todn Bayes dé duw bdo hoc luc

Dir liéu dau vao 1a théng tin diém cac mon hoc ciia
hoc sinh: Toéan, Vat ly, Hoéa, Sinh, Tin hoc, Ngit van,
Lich su, DPia ly, Tiéng Anh, GDCD, KTNN, Thé duc,
GDQP nhu hinh 1.

Pau ra la thong tin du bao xép loai hoc lyc: Gidi,
Kha, Trung binh, Yéu, Kém.
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Dé c6 thé st dung phéan 16p Bayes, ta xac dinh nhan e Ham Reduce: Tinh tong cac s6 1 theo ting nhan
16p Ci, ¥ nhu sau: Hoc luc va nhan Biém|Hoc luc
v Nhan C; 1a: Gioi, Kha, Trung binh, Yéu, Kém. e Tinh céc xé4c suat cua cac nhan Hoc luc P(Ci) va

v % 1a vector thong tin diém cac mdn hoc cua hoc nhan Biem|Hoc lyc P(x«/Ci)

sinh. e Luu file m6 hinh gom thdng tin xac suat cia cac
Pé trénh trrong hop P(xIC) = 0 do khong c6 miu nhan Hoc lyc P(Ci) va nhan Diém|Hoc luc P(x«|Ci)

nao trong dir liéu huan luyén thoa man tir s trong cong

thire (4), ta st dung mot trong 2 phuong an sau: T

* Phuong 4n 1 Gom 3 ki thuat, khong su dung truc
tiép diém mon hoc lam dir lidu thanh phan cua
vector X: Map 1

Xét mot dong
trong tap dir liéu 1 trong tap dit liéu 2

Lam i T

Xeét mét dong

Xét mét dong
trong tap dir ligu 3

Map 3 — - —
Lam min d@ ligu

Map 2

v Ky thuat 1: Phén diém thanh G’ K’ TB! Y! K. Gén 1 cho bién danh déu Gan 1 cho bién danh déu
sy xuét hién ctia nhan
Hoc Iyc-Ci hodc nh3n
Diém|Hoc luc-xk|Ci

Gén 1 cho bién danh dau
sy xuét hién cda nhan
Hoc lre-Ci hodc nhan
Diém|Hoc lue-xk|Ci

sy xuét hién cta nhan
Hoc Iwe-Ci hoac nhan
Biém|Hoc Iwc-xk|Ci

v' Ky thuat 2: Phan diém thanh s nguyén: 0, 1,

2,3,4,5,6,7,8,9,10.

v' Ky thuat 3: Phan mdi diém nguyén thanh méc
A va B duoc phan chia bgi 0.5: 0A, 0B, 1A,

Hét tap
diF ligu 3

Hét tap
dir liéu 2

Biing

1B, 2A, 2B, 3A, 3B, 4A, 4B, 5A, 5B, 6A, 6B, [ I T { l
7A, 7B! 8A1 881 9A, gB Va 10 Reduce 1-1 Reduce 1-2 Reduce 1-i Reduce 2-i
Tinh téng nhan Hoc Tinh téng nhan Hoe | **" | Tinh tdng nhan Hoc Tinh téng nhan Hoe | *"
° Phll’O’Ilg él’l 2: Sﬁ— dung Cﬁng thl.’l'C 1ém tron Laplace lwe C1 hodc x1|C1 luc C1 hoac x2|C1 lyc C1 hodc x1|Ci lre C1 hodc x2|Ci
nhu sau: L ! 4 !

i Tinh cac xac xuét
P(x|C;) = Sttt ©) e i i

ICipl+T

Trong do, r 1a s6 gié tri roi rac cua thugc tinh.
Luat quyét dinh hoc lyc dya trén Bayes bao gom: Luat
quyet dinh loai Gidi, Luat quyét dinh loai Khd, Luat

quyét dinh loai Trung binh, Luat quyét dinh loai Kém [9]. Hinh 4: Lueu do thudt todn hudn luyen mo hinh dw bao

hoc lyc dwa trén Bayes cdi tién sit dung mé hinh

lll. BE XUAT CAITIEN PHUONG PHAP DY BAO MapReduce.
HOQC LWC HOC SINH SU DUNG MO HINH
MAPREDUCE Thuat toan du bdo hoc luc hoc sinh dya trén luat

) quyét dinh Bayes va md hinh MapReduce goi la
A. Phan tich thudt todn huan luyén mé hinh dw bdo hoc ~ DBHL_MapReduce Bayes c6 cic budc giong voi thuat

luc Naive Bayes toan DBHL_Bayes chi thay file md hinh véi két qua tir
Ta c6 mot s6 nhin xét nhu sau: thuat toan huén luyén trong hinh 8.
e Trong qua trinh hoc (tralnnlng) néu sb lugng dix SR

liéu qua I6n, s& phat sinh cac van dé nhu thiéu bo Bat dau

nhé, ton thoi gian thyc thi.

xuét hién cua cac bién nhan Hoc luc Ci hoic cac D lieu mé hinh
nhan Diém|Hoc luc: x/Ci. MapReduce Bayes

Phan I&p [
xép loai hoc luc

o Hau hét thoi gian huan luyén Bayes 1a dém s lan |L:‘am min dtr |iéu| u 1

% Viéc tinh cac xac xuit, dém céc s lan xuét hién
cua timg nhan la doc lap => chia di ligu thanh
nhiéu phan nhé va thuc hién song song.

N

B. MapReduce hod thudt todn hudn luyén mé hinh dy Két thuc
bao hoc luc Naive Bayes
Y tuong: Hinh 5: Luru do thudt todn phén 16p hoc liee dira trén
e Dir liéu huan luyén 1a danh sach diém-hoc lyc cua MapReduce_Bayes.
hoc sinh duoc chia thanh nhiéu phan nho bai hé ) .
théng. C. Biéu dién hinh thirc cho ham Map va Reduce trong

o L mo hinh du bao hoc lyc sir dung MapReduce

e Ham Map: Tich liiy 1 cho mai lan xuat hi¢n nhan

Hoc luc Ci va nhan Biém|Hoc luc xi/Ci (v6i nhén
kém theo)

Input: Mbi dong dit liéu rowi 1a mot bo gém: danh
sach diém cac mon hoc, két qua hoc luc: (list(xk),Ci).

Output: Cac cap nhan Hoc lyc Cj va nhan Diém|HQc

e Hé thong ty dong gom nhém cac sé 1 c6 clng | Ci va 51 At hien cda nhan ¢ L
nhan Hoc luc Ci hodc nhan Diém|Hoc luc xi|Ci I}-g(;(é‘;l(c'i‘)’(ilc?)flgoz?]t;‘ln xudt hién cta nhan twong Ung:
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Khi nay, ta xac dinh dugc cac cap ki, v1 va k3, v3
nhu sau:

e Kkl la offset, vl la ndi dung dong dir liéu
(list(xx),Ci)

k3 1a nhin Hoc luyc Ci hogc nhan Diém|Hoc luc
Xk/Ci, v3 la tong s6 lan xuat hién tugng ung cua
nhan duogc luu boi k3

Ham Map thyc hién vi€e tich iy 1 cho mdi 1an xuét
hién nhin Hoc luc Ci hodc nhan Piém[Hoc luc x«Ci (v6i
nhan kém theo) nén suy ra k2, v2 nhu sau:

e k2 la nhan Hoc luc Ci hodc nhian Diém|Hoc lyc
Xk|Ci, v2lal.

Khi nay, ta ¢ biéu dién hinh thirc cua cac thu tuc
Map va Reduce nhu sau:

map2D: (offset, row;) — list(Or(Ci,x«|Ci),1) (10)

reduce2D: (Or(Ci,x|Ci), list(1)) — list(Or(C;,xx|Ci),
sum(list(1)) (11)

D. Thudt toan cia thii tuc map DBHL

Bang 2 mo ta thudt toan cho thu tuc map DBHL.
Nhi¢m vu thuét toan map_DBHL 1a tich di li¢u dau vao
thanh ting nhan Diém tung mon hoc va nhén Hoc lyc.
Tiép theo, tich Iy 1 cho moi lan xuat hién nhan Hoc luc
Ci hodc nhin Diém|[Hoc luc x/Ci (v6i nhan kém theo).

Bang 2: Thudt toan cho ham map DBHL

Input: key k1 1a gia tri offset, value v1 1a thong tin row;:
(list(xk),Ci)

Output: Danh sach Istk2v2 céac cap (k2,v2): k2 1a nhan
Hoc Iyc Cj hodc Piém[Hoc lyc x«|Ci, v2 1a 1

B1: Tach cac nhan Piém xk va nhin Hoc luc Cj tir v1
B2: Khéi tao danh sach Istk2v2 dé luu cac cap (k2,v2)
B3: Thém cdp (C;,1) vao danh sach Istk2v2

B3: Duyét cac nhan diém x

B3.1: Thém cdp (xk|Ci,1) vao danh sach Istk2v2

E. Thudt todn cia thii tuc reduce DBHL

Bang 3 mo ta thuat toan cho thu tyc reduce DBHL.
Nhiém vu thuat toan reduce DBHL la tinh tong cac gia
tri 1 ¢mg voi nhin dau vao 1a Hoc Iyc Ci hodc nhin
Diém|[Hoc luc x«|Ci.

Badng 3: Thudt toan cho ham reduce DBHL.

Input: key 1a Or(Ci,x/Ci), value 1a danh sach céac so 1
ung voi nhan dugc luu trong key, tie 1a list(1)

Output: Cap (k3,v3): k3 1a Or(Cix(Ci), v3 la téng cac
phan tr cua list(1)

B1: Khéi tao sum =0
B2: Duyét list(1)
B2.1: Tang sum = sum + |
B3: Gan k3 = Or(Ci,x«Ci)
B4: Gan v3 = sum
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F. Chitng minh dé chinh xac du bao hoc lyc dua trén
Bayes va MapReduce Bayes la glong nhau

Tur cac phan trén, ta c6 mot sd nhan xét nhu sau:

o Nhan xét 1: Biém khac biét giira 2 thuat toan huan
luyén md hinh du b&o hoc luc dua trén Bayes
duoc trinh bay trong hinh 3 va hinh 4 Ia:

v' Trong hinh 3, viéc tinh s6 lan xuét hign cua
cac nhan Hoc luc Ci hay nhan Diém|Hoc luc
Xk|Ci duoc thuc hién tuan tu.

4 Trong hinh 4, viéc tinh s lan xuit hién cua
cac nhan Hoc lyc C; hay nhén Dlem|HOC lyc
xk|Ci dugc thuc hién song song va phéan tan sir
dung mé hinh MapReduce.

e Nhan xét 2: Theo nhan xét 1, tong s6 lan xuat hi¢n
cua cac nhdn Hoc luc Ci hay nhan Biém|Hoc luc
x|Ci chi 1a dugc thuc hign theo 2 cach khac nhau
trong 2 thuat toan nén sé cé cung keét qua.

e Nhan xét 3: Tir nhan xét 2 suy ra gia tri cac xac
xuat cac nhan Hoc luc P(Ci) va nhan Biém|Hoc
lyc P(x¢|Ci) 1a giong nhau véi ca hai thuat toan.

o Nhan xét 4: Tu nhan xét 3, khi phéan 16p, gia tri
ham F (Xy,ew, C;) 1a giong nhau véi ca hai thuat
toan phan lop. Nhu vay, két qua luat quyét dinh
hoc luc 1a gidng nhau véi ca hai thuat toan
DBHL_Bayes va DBHL_MapReduce  Bayes.
Day la diéu phdi chieng minh.

IV. THO’ NGHIEM

Tap dir liéu tha nghlem la dlem s6 cuia hoc sinh va két
qua xép loai hoc lyc cua mot sé truong cap 3 duge thu
thap trén internet cua mét truong THPT ¢ Ha Noi (Xin
phép khong chia sé¢ vi Iy do bao mét). Dt ligu huén luyén
dugc luu trong the excel file, bao gom 7962 ban ghi. Tap
dir liéu kiém thir duoc luu trong the excel file, bao gdm
1162 ban ghi.

Bing 4 thong ké thoi gian huén luyén md hinh va do
chinh xac dy bao theo tiing phuong an va ki thuat cu thé
v6i thudt toan DBHL Bayes.

Bang 4: Thudt toan DBHL_Bayes.

Phuong an/ Phuong an 1 Phuon
Ki thuat KT1 KTz [Kkr3| 922
Thoi gian 188 332 322 285
huan luyén ms ms ms ms
Do chinh 99.14 | 100% | 100% | 99.48
X&c test % %

Bang 5 thong ké thoi gian huén luyen mo hinh va d¢
chinh x4c du béo theo ting phwong an va ki thuat cu thé
voi thuat toan DBHL MapReduce Bayes.

Bang 5: Thudt toan DBHL MapReduce _ Bayes.

Phuong an/ Phuong an 1 Phuong
Ki thuat KT1 [ KT2 [ kT3 | "2
Thoi gian 100 119 111 | 112 ms
huan luyén ms ms ms
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bo chinh 99.14 | 100% | 100% | 99.48%

X4c test %

Tir céc két qua trong bang 4 va 5, ta thay:
e V¢ thoi gian huan luyén:

v' Thoi gian huin luyén cua Phuong an 1-Ki
thuat 1 1a nho nhat con Phuong an 1-Ki thuat 2
1a 16n nhat. Véi tat ca céc phuong an ky thuat
str dung, chung ta thay téc do huan luyén la rat
nhanh. Diéu nay sé rat thuan loi néu nhu can
huan luyén lai dé tang cuong do chinh xac
trong trueong hop quy mo dir liéu huan luyén bi
thay doi.

v Thoi gian huan luyén coa thuat toén
DBHL_MapReduce_Bayes 1a nho hon rét
nhiéu so voi thuat toan DBHL Bayes. Diéu
nay thé hién su uu viét caa mé hinh xi 1y song
song va phan tan MapReduce.

e /& do chinh xac:

v" D0 chinh xéc trén dit liéu test ctia Phuong an
1-Ki thuat 1 14 nho nhat véi 99.14% con
Phuong 4n 1-Ki thuat 2 va 3 1 16n nhét véi
100% do chinh xac. Piéu nay cho thay viéc sir
dung phuong phap hoc may Bayes la rat phu
hop cho van dé du bao hoc luc.

V" D¢ chinh xéac du bao sir dung thuat toan Bayes
va MapReduce_Bayes la giong nhau.

V. KET LUAN

Trong bai bao nay, nhém tac gia da dé xuat phuong
phép du b&o hoc luc sir dung thuat todn phan I6p Bayes
va mot cai tiér] cia thu@t toan nay st dung mé hinh
MapReduce nham tang toc d6 thuc thi cua thuat toan.
Trong do, chung tdi cling dé xuat cac ki thuat lam min dir
liéu thdé (gla tri diém ban dau) truée khi thuc hién huan
luyén hay phan I6p Bayes. Ket qua thur nghlem cho thay
téc do huan Iuyen rat nhanh va do chinh xac rit cao, déu
vuot 99% v6i ca 4 phuong an-ki thudt truong ung. Dac
bi¢t, thoat toan DBHL MapReduce Bayes cho téc do
thuc thi nhanh hon rit nhiéu so véi DBHL_Bayes ma
khong lam suy giam d¢ chinh xac so véi thuat toan
DBHL_Bayes.

Trong nghién cau tiép theo, nhém téc gia du dinh tiép
tuc ap dung mo hinh MapReduce cho nhiing thuat toan
khac @é tang cuong hiéu qua trong cac thuat toan trong
béi canh dit liéu ngay cang l6n va phuc tap.
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USING BAYESIAN CLASSIFICATION AND
MAPREDUCE MODEL IN PREDICTING
LEARNING ABILITY OF HIGH SCHOOL

STUDENTS

Abstract: Learning ability assessment is an important
issue in assessing high school students. The assessment is
based on a student's subject grades throughout the
learning process. For a long time, machine learning
algorithms in general and Bayes classification algorithms
in particular have been applied to solve classification and
prediction problems effectively. This paper applies the
Bayes algorithm and MapReduce model in predicting
student performance to support the management and
assessment of students in high school.

Keyword: Learning ability, Bayes, Statistical machine
learning, Predicting.
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