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MO DAU

1. Ly do chon dé tai

Thu dién tir 12 mot ing dung dugc st dung rong rai trén
toan cau. Thu dién tir giup rat ngan thoi gian, khoang cach giira
viéc gui va nhén thu, tiét kiém chi phi cho qué trinh gui thu.
Do hang ngay ngudi ding nhan duge rat nhiéu thu dién tr khac
nhau nén s€ kho khan trong viéc xac dinh va nhan dang nhiing
thu dién tir ndo quan trong can doc va tra 1oi som. Cong cy hd
trg phan loai mic do uu tién cho thu dién tr la can thiét. T
nhimng 1y do trén, hoc vién véi sy gitip d& ciia TS. D6 Xuan
Cho lwa chon dé tai: “Nghién ciru phwong phip danh gia
mirc d§ wu tién trong thw dién t&”. Luan vin bao goém 3
chuong:

Chuong 1: Téng quan vé hé thong thw dién tir

Chuong nay trinh bay tong quan vé hé thong thu dién tu,
mot sd cong cu ma ngudn mo dé xdy dung hé thong thu dién
tu.

Chuong 2: Panh gia mirc d§ wu tién cua thw dién ti
Luan van sé& trinh bay mét s6 cong nghé loc thu rac hd trg phan
loai mirc d6 wu tién cua thu dién tir.Tiép d6 1a phuong phap
nham danh gia, phan loai mirc d6 wu tién cho thu dién tir.

Chuong 3: Cai dat va thir nghiém

Tién hanh thir nghiém phuong phap danh gia d wu tién cta
thu dién tir & chuong hai.



CHUONG 1 - TONG QUAN VE THU PIEN TU

Noi dung chuong 1 dé cap dén khai niém hé théng thu di¢n
tr bao gobm: dinh nghia, thanh phan chtrc nang, kién trac, vai
trd va tim quan trong va su can thiét ciia viéc phan loai d6 uu
tién cua thu dién tir.

1.1 Khai niém thw dién tir

Thu dién tir con goi tat 1a E-Mail, 1a mot dich vu duoc trién
khai trén cac mang may tinh cho phép nguoi ding cé thé trao
d6i thu tir voi nhau. N6 1a mot thong diép giri tir may tinh nay
dén may tinh khac trén mang may tinh va mang ndi dung can
thiét tir nguoi giri dén nguoi nhan. Thu dién tir truyén gui duge
ndi dung chir va cac ndi dung da phuong tién nhu hinh anh, am
thanh, video...

1.2 Lich sir phat trién

Néam 1971 Ray Tomlinson thuc hién gui thanh cong mot
thong béo thu tin dién tir dau tién trong mang RPANET.
Tomlinson d3 stra d6i hé thong xir 1y thong bao dé ngudi sir
dung c6 thé giri cac thong bao cho cac d6i twong nhan khong
chi trong mot hé théng ma trén cac hé thong ARPANET khac
Sau d6 nhiéu cong trinh nghién ctru khac da dugc tién hanh va
thu tin dién tir da nhanh chong tré thanh mot rng dung dugc st
dung nhiéu nhat trén ARPANET trudc day va Internet ngay
nay

1.3 Thanh phén céu tric hé thong thu dién tir

Hé théng Mgil Server 1a mot hé théng téng thé ‘bao ’g(;)m
nhiéu thanh phan hoat dong tuong tac véi nhau. Hau hét hé
thong thu dién t&r bao gom ba thanh phan co ban 1a MUA,
MTA va MDA.

1.3.1 MTA(Mail Transfer Agent)



Khi cac bic thu duoc giri dén tir MUA, MTA c6 nhiém vu
nhan dién nguoi gui va nguoi nhén tir thong tin dong goi trong
phan header cua thu va dién cac thong tin can thiét vao header.
Sau d6 MTA chuyén thu cho MDA d chuyén dén hop thu
ngay tai MTA, hodc chuyén cho Remote-MTA.

1.3.2 MDA (Mail Delivery Agent)

La mot chuong trinh dugc MTA sir dung dé day thu vao
hop thu cia nguoi dung. Ngoai ra MDA con c6 kha nang loc
thu, dinh hudng thu... Thuong 1a MTA dugc tich hop véi mot
MDA hodc mot vai MDA.

1.3.3 MUA (Mail User Agent)

MUA 1a chuong trinh quan ly thu dau cudi cho phép ngudi
ding c6 thé doc, viét va lay thu vé tir MTA. Péang sau nhimng
cong viéc van chuyén thi chirc ning chinh cia MUA 14 cung
cap giao dién cho nguoi ding twong tac véi thu, gdm co:

- Soan thao, gui thu.
- Hién thi thu, gdm ca céac tép dinh kém.
- Giri tra hay chuyén tiép thu.

- Gén céc tép vao cac thu gui di (Text, HTML, MIME
V.V...).

- Thay df)i cac tham §6(Vi du nhu server dugc su dung,
ki€u hién thi thu, ki€u ma hoa thu v.v...).

- Thao tac trén cac thu muyc thu dia phuong va & dau xa.
- Cung cip sb dia chi thu (danh ba dia chi).

- Loc thu.

1.4 Cac giai phap thw dién tir ma ngudén mé

Hién nay trén thé giéi da xuat hién rat nhidu san pham xay
dung mot hé théng Mail Server. Trong thé giéi md ngudén mo



hién nay, da co rat nhiéu hé théng truyén tai thu dién tdr MTA
(Mail Transfer Agent) dugc phat trién. Noi tiéng va phd bién
trong s6 d6 gom co: Zimbra, Sendmail, Qmail, Postfix, Exim,
Courier. M6i MTA déu c6 nhitng wu diém va nhugc diém
riéng.[9]

1.4.1 Zimbra

Zimbra, hé théng thu dién tir thé hé méi, duoc xay dung boi
cong dong pham mém tu do ngudn mé va cong ty VMWare,
dap ung cac nhu cau vé trao ddi thu tin dién tir va hd tro lam
viéc. Hé théng thu dién tor Zimbra d6 1a cong nghé trén ma
ngudn mod cho phép ngudi ding tiét kiém dugc t6i da chi phi
ma van dam bao dugc nguyén tic ton trong ban quyén.

1.4.2 Sendmail

Sendmail (http://www.sendmail.org) 1a MTA don gidn va
lau doi nhat trén cac dong Unix thoi xua. Ngay nay, Sendmail
da dugc thuong mai hoa bén canh san phan mién phi va van
dugc tiép tuc duy tri, phat trién. Tuy nhién, vi dugc thiét ké
theo cau trac khdi va anh hudng tir cdu trac cii, nén Sendmail
chua dat dugc tinh nang 6n dinh va bao mat cia mét MTA nhu
mong mudn.

1.4.3 Qmail

Qmail duogc viét boi Bernstein, 1a mot MTA danh cho hé
diéu hanh tya Unix, bao gébm Linux, FreeBSD, Sun Solaris.
Qmail ra doi nhu mot tat yéu thay thé cho Sendmail va cac yéu
diém cua n6. Do Qmail dugc thiét ké module hoa va tdi vu hoa
cac tinh ning ngay tir dau, nén né co6 téc do thuc thi rt nhanh
va 6n dinh.

1.4.4 Postfix

~Weitse Venema, tac gia cua cac phan mém mién phi noi
tiéng nhu TCP Wrappers, SATAN va Logdaemon, 6ng khong
hai long khi st dung cdc MTA hién c6 (bao gom ca Qmail), vi



vay, ong da viét ra Postfix (http://www.postfix.org). Postfix 1a
mot MTA méi, c6 kha nang thyc thi cao, thira ké cAu truc thiét
ké tot tir Qmail, trong khi d6 van giit duoc tinh twong thich tdi
da voi Sendmail.[14]

1.4.5 Exim

Philip Hazel da phat trién Exim (http://www.exim.org) tai
truong dai hoc Cambridge. N6 dugc thiét ké theo xu hudng
nho va don gian nhung van dam bao cac tinh nang. Tuy nhién,
Exim van dugc thiét ké theo cu trac khdi, va hai yéu t6 quan
trong 1a bdo mat va kha nang thuc thi lai khong duogc coi trong.
[14]

1.5 Kién triic hé thong thw dién tir ma nguén mé Zimbra

Kién triic hé thong thu dién tor ngudn md Zimbra bao
g6m nhiing 1i sau [6]:

- Céc mi ngudn mé tich hop trong Zimbra: Linux®,

Apache Tomcat, Postfix, MySQL®, OpenLDAP®.

- Giao thuc chuan duge su dung la: SMTP, LMTP,
SOAP, XML, IMAP, POP.

- Cong nghé duoc str dung dé thiét ké 1a: Java, JavaScript
thin client, DHTML.

- Trinh duyét dua trén giao di¢n giao dién khach hang,
giao dién nay cho phép nguoi dung dé dang truy cap vao
tat ca cac chirc ning ciia Zimbra Collaboration Suite
(ZCS).

1.6 Trién khai Zimbra MTA

1.6.1 Tiép nhén va givi thw thong qua Zimbra MTA
1.7 Nhirng tién ich va vai tro cia thw dién tir trong cudc
song ngay nay
Thu dién tor 1a mdt img dung dugc st dung rong rai trén
toan cau. Thu dién tir gitip rat ngan thoi gian, khoang cach giira
viéc giri va nhan thu, tiét kiém chi phi cho qua trinh giri thur,



Viéc viét thu dién ta cling nhanh chong tién 1oi, truyén tai dﬁy
du thong diép ma ngudi ding mudn gui di bao gdm hinh anh,
am thanh, ndi dung van ban ... voi dung luong 16n theo dang
nhap truc tiép vao khung soan thao hodc dinh kém.

C6 hon 3,9 ty nguoi dung email trén toan thé gi6i. Nam
nay, sé luong ngudi dung email dat mdc 3,9 ty, diéu dé co
nghia 1a hon 50% dan s6 thé giéi hién dang sir dung email.
Nam 2020, s6 lugng ngudi dung email s& ting 1én 4 ty. Theo s6
liu théng ké tiép thi qua email gin day, toc do ting trudong
ngudi dung du doan trong bén nim t6i 1a 3%, tic 1a khoang
100 triéu nguoi dung mdi nam. Vi vay, vao ndm 2023, $6
luong ngudi dung email trén toan thé gidi s& xap xi 4,3 ty, cO
khoang 5,59 ty tai khoan email dang hoat dong.

1.8 Két luan chwong

Qua nhiing théng ké trén, hang ngidy mdi ngudi dung
thudng nhan dugc rat nhiéu thu dién tir khac nhau nén s& kho
khan trong viéc xac dinh va nhén dang nhiing thu dién tr nao
quan trong can doc va tra 101 som, nhitng thu nao ¢ thé chi dé
theo ddi. Vi vdy ta phai ding dén khai niém “Mrc d6 wu tién”
v6i thu dién tir. Theo dinh nghia tiéng Anh “Muc d6 uu tién” -
“Priority” dugc su dung dé so sanh hai vat hodc hai diéu kién,
khi ma mot vat/diéu kién phai quan tdm nhiéu hon nhiing
vat/diéu kién khic va phai dugc giai quyét trudc khi chuyén
sang (nhiing) vat/diéu kién tiép theo. Cong cu hd tro nhan dang
va phan loai mic d§ uwu ti€n cho thu dién tur 1a can thiét.
Chuong tiép theo cta luan vin xin duoc trinh bay phuong phap
danh gia do uu tién cho thu dién tu.



CHUONG 2 - PANH GIA MUC PQ UU TIEN
CUA THU DPIEN TU

Chuong 2 s& trinh bay phuong phap nham danh gia, phan
loai mirc d6 wu tién cho thu dién tir.
2.1 Mot s6 cong nghé phan loai thw rac hd tro phan loai

mirc do wu tién cua thw dién tir
2.1.1 Dinh nghia thw rac

Hién nay van chua c6 mot dinh nghia hoan chinh, chat ché
vé thu rac. C6 quan diém coi thu rac 1a nhiing thu quang cao
khong duoc yéu cau (Unsolicited Commercial Email-UCE), c6
quan diém rong hon cho rang thu rac bao gdm thu quang céo,
thu qudy rdi, va nhitng thu c6 ndi dung khong lanh manh
(Unsolicited Bulk Emai -UBE).

Noi dung thong dung nhat vé dinh nghia thu rac: Thu rac
(spam mail) 1a nhiing birc thu dién tir khong yéu cau, khong
mong mudn va duoc giri hang loat t6i ngudi nhan.

2.1.2 Cac phwong phap loc thw rdac

2.1.2.1 Phwong phdp ding danh sdch tring den

2.1.2.2 Phwong phap loc theo tir khéa

2.1.2.3 Phwong phap loc dwa trén mang xa hoi

2.1.2.4 Phwong phdp loc thu rdc ding chuéi héi ddp

2.1.2.5 Loc thw rdc dwa trén xdc sudt thong ké va hoc mdy

Pau tién s& phan loai cac buc thu thanh thu rac va thu hop
1€. Mot thuat toan duogc ap dung dé trich chon va danh trong )
cho céc dac trung cua thu rac theo mot cach nao do (thuong la
ap dung cong thirc xac suat). Sau khi trich chon dic trung, hai
tap thu rac va thu hop 1€ s€ dugc sur dung dé huén luyén moét bo
phan loai tu dong. Qua trinh huén luyén dya trén mdt phuong
phép hoc may.



2.1.2.6 Phwong phap loc SpamAssassin

2.2 Tong quan vé hoc may
2.2.1 Khai nié¢m co bdn

Sy phat trién nhanh chong cua cac ki thuat khai pha dir liéu
da dua Hoc may thanh mot linh vuc riéng biét cia Khoa hoc
may tinh. Hoc may 1a mét linh vuc cua Tri tu¢ nhan tao lién
quan dén viéc nghién ctru va xay dung cac ki thuat cho phép

cac hé thong "hoc" ty dong tir dir liéu dé giai quyét nhitng van
dé cu thé [11].

Quy trinh chung cta mét tién trinh hoc may gém 5 budc
Sau.

- Nhap dir li¢u.

- Xur Iy dir lidu. Tai budce nay, dit s& dugc chuyén doi, lam
sach va chuan hoa dé phu hgp vai thuat toan. Sau do, dir
li¢u dugc chia ra thanh hai tap — ‘tap huan luyén’ va ‘tap
thtr nghiém’.

- Huén luyén mé hinh,

- Thtr nghiém mo6 hinh.

- Trién khai mé hinh.
2.2.2 Trich chon ddc trung

Trong cac vi du d3 dwa ra & trén, can phai trich xuét cac
thudc tinh tir dir liéu dau vao dé dua vao thuat toan. Vi du, véi
truong hop tinh gia nha, dit lidu c6 thé duoc biéu dién dudi
dang ma tran da chiéu, véi mdi cot 1a mot thude tinh va mdi
dong 1a gia tri cua thudc tinh d6. Trong truong hop hinh anh,
dir liéu co thé dugc biéu dién dudi dang gia tri RGB cia mdi
pixel. Cac thugc tinh nay dugc goi la dac trung, va ma trén la
vector dac trung. Qua trinh trich xuét dir liéu tir tép tin duoc



goi 1a trich xuét dic trung. Muc dich cua qua trinh nay 1a thu
dugc mot tap dir lidu chi tiét va khong du thira.

2.2.3 Phén logi hoc may

2.2.3.1 Hoc c6 giam sat va hoc khong giam sat

Déi v6i hoe ¢6 giam sat, viéc hoc dugc dua trén cac dir liéu
duoc dan nhan. Trong truong hop nay, ching ta s& du doan dau
ra (outcome) cia mét dir liéu mdi (new input) dya trén cac cap
(input, outcome) da biét tir trude.

Hoc ¢6 gidm sat dugc chia nhd thanh hai loai chinh:

- Phan 1ép (Classification). Dya vao tap dir liu da duogc
dan nhan, véi mdi nhan dinh nghia mot 16p, du doan
xem mot dir liéu médi chua biét thudc vao 16p nao. S6
16p thuong nho va hiru han.

- Hdi quy (Regression). Nhin khong duoc chia thanh cac
nhom ma 1a mot giad tri thyc cu thé. Vi du vé du doan
murc gia ctia mot ngoi nha thudce loai nay.

Nguoc lai voi hoc co6 giam sat, trong hgoe khong giam sat,
dir liéu khong dugc dan nhin. O day, muc tiéu 1a tim mot sb
mau trong tap dir liéu chua dugc phan loai, thay vi du doan
mot sb gia tri. Mot bai toan quen thudc cua hoc khong gidm sat
1a phan cum (clustering). Phan cum 1 viéc tim kiém diém
chung gitra cac dir li€u trong tap dir li¢u va chia chung thanh
cac cum tuong tmg dya vao diém chung nay. Vi du: phan nhém
khéch hang dua trén hanh vi mua hang.

2.2.3.2 Mt s6 ky thudt hoc may

K-Nearest Neighbors

K-Nearest Neighbors (KNN) la mot trong nhitng thuat
toan don gian nhat (ma hiéu qua trong mot vai truong hop)
trong s6 cac thuét toan cta hoc may. KNN [a mot thudt toan
phi tham sb, tirc 1a n6 khong dua ra bat ky du doan nao vé ciu
trac cua dir liéu. Khi huin luyén, thuat toan nay khong hoc mot
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diéu gi tir dir liéu huan luyén (day ciing 1a Iy do thuat toan nay
duogc xép vao loai lazy learning).

KNN c6 thé ap dung duoc vao ca hai loai ctia bai toan
hoc ¢6 giam sat la Phén 16p va Hoi quy. Trong ca hai bai toan,
két qua du doan cua mot diém dir liéu méi duge suy ra truc t1ep
tir k diém dir liéu gan nhét trong tap dir liéu hudn luyén. D6i
v6i bai toan phan 16p, két qua dau ra s& 1a 16p ma dit liéu thudc
Vé,, dua trén viéc binh chon (majority vote) cua k diém gan
nhat.

C6 nhiéu phuong phap do khoang cach gitra cac diém de
tim ra diém gan nhat. Cac phuong phap phd bién nht bao gdm
khoang cach Hamming, khoang cach Manhattan, khoang cach
Minkowski:

Khodng cach Hamming: d;; = Yh_; | Xix — X |
(21)

Khoang cach Manhattan:

di(p,q) =llp—qlli = X lpi— q:1(22)

Khoang cach Minkowski = (X%, | x; — y;|P)Y/P
(2.3)
Phuong phap phd bién nhit ddi v6i cac bién lién tyc la
khoang cach Euclidean, dugc dinh nghia bdi cong thic (2.4)
dudi day:

deuctidean =/ 2r=1(q; — Pi)?; p va q la cac diém trong khong
giann (2.4)

Thudgt toan Random Forest

Random Forest dya trén tinh ngau nhién (random) va
duoc tao nén tir nhidu cdy quyét dinh (forest — “rimg”).

Thuét toan c6 thé duge mo ta nhu sau :



11

- Céc cay duoc xay dung dua trén 2/3 dit liéu cua tap
dir liéu huén luyén (62.3%). Dit liéu duoc lya chon
ngau nhién.

- Mot sb bién dy doan duoc chon ngiu nhién tir tong
sb céc bién du doan. Sau do, cach phan chia tot nhat
ctia cac bién duoc lya chon s& duge dung dé phan
chia nat. Theo mic dinh, sb luong bién dugc chon
s& 12 cin bac hai cua tong sd cac thudc tinh dung dé
du doan va khong doi d6i véi cac cay.

- Ti 1é du doan sai dugc tinh toan duwa vao phﬁn dir
liéu con lai (dir li€u out-of- bag).

- MQdi cay huan luyén s& dua ra mot két qua phan
loai, dugc goi 1a “bo phiéu”. Lép nhan duge nhiéu
“phiéu” nhat s& dugc chon 1a két qua cudi cing. [1]

Thudt toan Logistic Regression

Phuong phap hoi quy logistic la mot m6 hinh hoi quy
nham du doan gia tri dau ra roi rac (discrete target
variable) y tng véi mot véc-to dau vao x. Viée ndy tuong
duong v6i chuyén phan loai cac dau vao x vao cac nhomy
twong ung. Vi du, xem mot birc anh c6 chira mot con meo
hay khong. Thi ¢ déy ta coi dau ra y = 1 néu budc anh co
mot con méo va y = 0 néu birc anh khong c6 con meo nao.
Pau vao x ¢ ddy sé 1a cac pixel mot birc anh dau vao. St
dung phuong phap thong ké ta c6 thé coi rang kha ning dau
vao x nam trong nhom y, 1a xac xuat nhom y, khi biét x:
pP(yo|X). Ta cd ham sigmoid (logistic sigmoid function).[8]

POOX)=ron 0@ (2.6)
van dung thuyé&t phan phé&i chuan, ta c6 thé chi ra rang:
=wTx+w,

Dit x9=[1,.....,1] ta c6 thé viét gon : a=wTX
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Thay Véo cong thuc (2.6) bén trén ta co
— - T 7 2 A It A \
pP(yol|X)= —1+exp s o(w'x) Trong d6 x la thudc tinh dau vao
con w la trong so tuong ung.

Ta phai toi vu ham mat mat
T(w) = Z (v710go + (1 =y )og(1 - o))
M L

Theo phuong phap Gradient Descent ta cap nhat tham sé
sau moi vong lap [12]:

W=wW— ?}iXT(J -y)
1
2.2.4 Thudt todan khai pha dii li¢u vin bdn

Thudt toan TF-1DF

TF-IDF (Term Frequency — Inverse Document
Frequency) la mot ki thuét sir dung trong khai pha dir li¢u
van ban. Trong s6 nay duoc sir dung dé danh gia tAim quan
trong cua mat tur trong mot van ban.
TF: Term Frequency(Tan sudt xuat hién cua tir) 1a s lan
tr xuét hién trong van ban. Vi cac van ban co thé co do
dai ngén khac nhau nén mét sb tir ¢6 thé xuét hién nhiéu
lan trong mot van ban dai hon 1a mot van ban ngén. Nhu
vay, term frequency thuong dugc chia cho d¢ dai van ban(
téng sb tir trong mot vin ban).

f(t,d)

t(t, d) = max{f(w,d) : w € d}

Trong do:
tf(t, d): tan suat xuat hién cua tu t trong van ban d
f(t, d): SO 1an xuat hién cua tur t trong van ban d
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max({f(w, d) : w € d}): S6 1an xuat hién cta tir c6 sb lan
xuat hién nhiéu nhat trong vin ban d.

IDF: Inverse Document Frequency(Nghich dao tan suat cia
van ban), giiip danh gia tam quan trong cua mot tir . Khi tinh
toan TF , tit ca cac tir duge coi nhu ¢6 d6 quan trong bang
nhau. Nhu’ng mot sO tir nhu “is”, “of” va “that” thudng xuét
hién rat nhiéu 1an nhung d6 quan tr(_)ng 1a khong cao. Nhu thé
chung ta can giam d6 quan trong ctia nhitng tir ndy xudng.

|D|
{de D:ted}

idf(¢, D) = log

Trong do: idf(t, D): gia tri idf cua tir t trong tdp van ban

ID|: Téng s6 van ban trong tap D

[{d € D : t € d}|: thé hién s6 vin ban trong tap D c6 chira tir
t.
Viéc sir dung logarit nham giup gia tri tf-idf cia mot tir
nho hon, do ching ta c6 cong thuc tinh tf-idf cia mot tu
trong 1 van ban la tich cua tf va idf cta tor do. Cu the,
chdng ta c6 cong thire tinh TF-IDF hoan chinh nhu sau:
tfidf (¢, d, D) = tf(t, d) x idf(¢, D)

2.3 Phuwong phap phén loai d§ wu tién cia thw dién tir

2.3.1 Cdc thanh phan ciia mét thw dién tiv

Céc thanh phan ctia mot thu dién tir thong thuong bao gdm
nguoi gui, nguoi nhan, thoi gian, tiéu dé, phan ndi dung, cac
tép tin dinh kém.

2.3.2 Lwa chon diic trung dé xét dp wu tién

Thu dién tr 1a mot phuong tién dya trén su trao ddi qua lai.
Moi nguoi giri va nhan thu theo thoi gian. Thu dién tur la
phuong tién dua trén giao dich, cac dac trung xa hoi sé 1a toi
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guan trong trong viéc danh gia tim quan trong cua thu [3]. Dic
trung dang xem xét 1a dia chi ngudi giri, nguoi nhén, tan suat
phan hdi giita ho. Pic trung quan trong ma ta cha ¥ 13 thoi gian
nhan duoc email. Tiép theo xem xét email d6 c6 dang & trong
mot ludng email ndo d6 khong. Nhitng email cung ludng
thudng cing chu dé, va co thé 1a dé tra 11 lai mot thu khac. Vi
du nhu ¢ Gmail thi n6 duge dénh déu la “RE”. Ta trich xuét
dic trung tir ndi dung cua thu bang cac ky thuat khai thac vin
ban. Cu thé, néu c6 cac thuat ngir phé bién trong cac chu dé va
ndi dung email ma nguoi dung nhan duoc, thi cac email trong
tuong lai co chira cac thuat ngit ndy o trong chu dé va ndi dung
c6 thé quan trong hon thuat ngir khong xuét hién. [2]
2.3.3 Cdch tinh trong sé dwa vao cdc dic trung

bac trung tan suat thu giri dén: Bém so0 lan xuat hién cua
moi dia chi email trong s6 email dung d¢€ trainning. Véi so lan
xuat hién cia mdt dia chi email 1a x;. Trong s6 thir nhat:
wy = logyo X;

Péc trung tan suat thu phan hoi: Loc cac email l1a email
phan hoi. Goi s0 lan xuat hién mot dia chi email trong so cac
email phan hoi 1a x;. Trong s6 thir hai: w, = log x;

bac trung ti 1¢ ) lugng thu trén thoi gian cua luéng email:
Loc cac thread thu, Loai cac thread khong co reply, tinh tong
thot gian cua thread do. Voi thread 1. Goi tong thoi gian ciia
thread 1a t vdi t tlnh bang gidy, sb luO’ng thu qua lai cta ludng
thu i 1a n. Trong sb thir ba : wy = log10 ,

Str dung phuong phap TF-IDF, tinh dugc d§ quan trong cua
cac tu trong ndi dung ctia cac email trong tap mau. Vi m la so
luong tir ciia ndi dung thu, x; 12 d§ quan trong cua ting tur.

Dic trung d6 quan trong cta ndi dung thu: Trong sb thi tu
la:w, =logio Xint ¥
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Dic trung do quan trong cua tiéu dé&: Véi n 1a sd luong tir cua
tiéu dé ctia mdi thu, x; 13 d6 quan trong cua timg tir. Trong sd
tht ndm 1a ws = log,o X5t x;. [2]

2.3 Két luan chwong

Chuong 2 dua ra mét s6 phuong phép loc thu rac dé hd trg
cho viéc phan loai d uu tién cua thu dién tor nhu dung danh
sach tréng, den; loc theo tir khoa, loc dua vao mang xa héi, loc
dung chudi héi dap, loc dua trén hoc mdy, phuong phap ding
loc SpamAssassin. Bén canh d6 1a cai nhin tong quan nhét vé
khai niém hoc may va giéi thiéu mot sé thuat toan duoc sir
dung trong luan vin, bao gom KNN, Logistic Regression,
Random Forest. Phuong phap phan loai d6 uu tién cua thu dién
tr duoc gioi thiéu ¢ cudi chuong. Dir liéu dau vao da duoc xur
1y 1a cac thu dién tir tiéng Viét gdm 4 truong thong tin: nguoi
giri, thoi gian, tiéu dé, ndi dung. Chwong 2 ciing dua ra cach
lya chon dac trung. Cac dac trung dugc xét dén 1a dac trung vé
xa hoi: nguoi g, ddc trung vé thoi gian: thoi gian nhan thu,
dic trung vé ndi dung : tiéu dé thu, ndi dung thu. Tir cach dic
trung duoc lua chon, chuong 2 trinh bay cach tinh nam trong
s6 dé dua vao mé hinh hoc may. Két qua mong mudn dat duoc
la khi c6 mot thu méi ta s€ phan nd vao hai nhém: Quan trong
va Khong quan trong. Chuong 3 luan vin sé& trinh bay vé thuc
nghiém va céc két qua dat duogc.
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CHUONG 3 - CAI PAT VA THU NGHIEM
Chuong 3 sé tién hanh 4p dung phwong phap phén loai da
gid1 thiéu ¢ chuong 2 vao tap dir ligu mau. Sau d6, dua ra
két qua thu dugc va két luan.

3.1 Thu thap va tién xir Iy dir liéu
3.1.1 Thu thép div ligu

Trong phﬁn chuong 3, b dit liéu dugc sir dung 1a bo dir licu
thu thap trén mang internet. Sir dung Goolge takeout dé lay flie
Mbox dit liéu mail cta tén mién @fpt.edu.vn Bo dit lidu thuc
nghiém gdm 30 user:

61733 20054 41679

3.1.2 Tién xir Iy dit li¢u

Véi mdi email c6 t6i da 12 truong dir lieu Cac email
déu duoc lay tir tén mién @fpt.edu.vn. Véi mdi email
duoc lday ra v6i 4 truong dir  liéu
{subject’,’from’,’date’,”body’} loc bd cac email c6 loai
ngodn ngir khac chi dé lai cac thu 1 tiéng Viét. Cac email
dugc luu trong tép dinh dang mbox chuyén vé dinh dang
CsV.

3.2 Thuc nghiém danh gia
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Tap dit liéu mau

Erich chon déc trung ]
T i
[Biéu dién dic trung ]

!
Et_ra chon dac trung ]

[ Huén luyén H M0 hinh hoc méy]
|

L Két qua Yes/No 1

Hinh 3.3 : M6 hinh qua trinh phén loai thw dién tir
Qua trinh thyc hién bao gdm 2 giai doan:

- Giai doan huan luyén : Pau vao cla giai doan nay 1a cac
dit liéu da duoc tién xu ly dé dua ra cac vector dic
trung. Trong budc huin luyén, dir liéu s& duoc phan loai
theo nhan phan loai tuong ung, sau dé st dung cac thuat
toan hoc may dé dua ra bd phan loai tvong tng phuc vu
cho giai doan phat hién.

- Giai doan phat hién: Dt li¢u trong giai doan nay dugc
xtr 1y twong ty nhu dit lidu trong giai doan huan luyén.
Pau vao cua giai doan phat hi¢n 1a dir liéu da duogc tién
xtr 1y va model (bd phan loai — két qua cta giai doan
huén luyén).
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Ap dung cac tinh céc trong sb & chuong 2 ta s& c6 diém s
cu thé cho mdi e-mail va dugc tinh bang ham log cua tich cac
dac trung. Moi truong thir nghiém: HE diéu hanh window 10,
Ngon ngir python.

3.3 Két qud chay thwc nghiém

Bang 3.1: Két qua chay thir nghiém

Random Forest Logistic Regression

F1 Recall Recall

chiennthe14174| 0.912 |0.892| 0.896 |0.835| 0.862 |0.876|0.795| 0.84 | 0.885
dangnhhal4019| 0.713 |0.666| 0.670 |0.667| 0.625 |0.632|0.551| 0.431 | 0.571
datntse04909 | 0.953 (0.915| 0.916 [0.846( 0.878 [0.885(0.715| 0.812 | 0.853
ducnmhel3066 | 0.676 |0.617| 0.618 [0.673| 0.637 |0.637(0.598| 0.551 | 0.563
ducnmse05559 | 0.834 (0.745| 0.745 |0.675| 0.631 [0.631|{0.495 0.5 | 0.515
hiepphse04711 | 0.838 |0.767( 0.768 [0.683| 0.643 |0.646( 0.67 | 0.635 | 0.646
hieudtse04712 | 0.882 |0.841( 0.843 [0.800| 0.794 |0.802(0.796| 0.782 | 0.797
linhnptsh02246 | 0.832 |0.795| 0.802 |0.666| 0.689 |0.705|0.658| 0.568 | 0.694
phucnhse04534 | 0.849 |0.772| 0.772 |0.722| 0.664 |0.664| 0.65 | 0.609 | 0.613
quangnvse0583 | 0.884 [0.795| 0.795 |0.762| 0.702 [0.703]|0.692| 0.644 | 0.645
quynhthse0464 | 0.869 [0.777| 0.776 [0.758| 0.691 [0.692(0.708| 0.657 | 0.659
sanglgse04676 | 0.949 |0.894| 0.895 |0.862| 0.841 |0.846|0.778| 0.782 | 0.807
toannbsh02527 | 0.843 |0.775| 0.776 |0.720| 0.673 |0.675)|0.645| 0.606 | 0.638
tuanntse04733 | 0.925 |0.877| 0.879 |0.809| 0.806 [0.815|0.695| 0.702 | 0.767
tuanthsb01889 | 0.808 |0.762| 0.769 |0.684| 0.677 |0.689|0.631| 0.585 | 0.682
tungptse04569 | 0.901 |0.819| 0.819 |0.788| 0.718 |0.719|0.564| 0.431 | 0.528
tungtmse05324 | 0.847 [0.803| 0.809 |0.724| 0.736 |0.754|0.714| 0.666 | 0.753
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Bang 3.2 D) hiéu qua trung binh ctia tirng thuit toan

Model
Random Forest KNN Logistic Regression

AUC F1 Recall AUC F1 Recall AUC F1  Recall
0.854 0.795 0.797| 0.746| 0.722| 0.728| 0.668| 0.635| 0.683

Accuracy: tinh ti 1¢ gitra sd diém duoc duy doan ding va
tong s6 diém trong tap dir ligu kiém thir. Recall: 1a ty 1& sb
diém true positive trong tong sd nhimg diém thuc sy 1a positive
(TP+EN). Gia tri recall cao ddng nghia véi viéc TPR (true
positive Rate) cao, tirc 1a ty 18 bo sot cac diém thuc su positive
1a thap.F1-score: 1a harmonic mean cua precision va recall. F1
cang cao, bd phan loai cang t6t. Tir két qua trén ta thay duoc
véi thuat toan Random Forest cac chi s 1a tdt nhat voi cac chi
sd : AUC : 0.854,F1 : 0.795,Recall : 0.797 Cho két qua phan
loai tot nht trong ba thuat toan.

3.3 Két luin chwong 3

Chuong 3 trinh bay vé qua trinh thir nghiém trén méi truong
windown 10, ngoén ngit 1ap trinh python. Céc dit liéu duoc thu
thap bang cong cu google takeout. Céc dir liéu 1a cac thu dién
tir co tbi da toi 12 trudng dit liéu, bao gdm cac thu c¢6 cac loai
ngdn nglt khac nhau dudi dinh dang Mbox. Dir liéu duoc tién
xtr 1y con lai cac thu Tiéng Viét bao gém truong thong tin
chinh dudi dang file csv. Chuong 3 cling néu mo6 hinh thuc
hién phan loai d6 wu tién cua thu dién tu, Kkét qué thyc nghiém
ctia qua trinh phéan loai. Dua vao két qua thuc nghiém ta thay
duoc voi thuat toan Random Forest cac chi s6 13 tot nhat véi
cac chi s6 : AUC : 0.854,F1 : 0.795,Recall : 0.797 Cho két qua
phan loai tot nhét trong ba thuat toan.
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KET LUAN VA KIEN NGHI
1. Két qua dat duoc
- Trinh bay sy phd bién vai tro cia thu dién tir trong cude
séng hién dai.

- Trinh bay két qua nghién ctu vé thu dién ta: dinh
nghia, lich sir phat trién thu dién tur, cac thanh phan cau tric
cua h¢ thong thu dién tir.

- Cac giai phap h¢ thong thu dién tir ma ngudn mo. Chi
tiét cai dat kién triic hé thong, cac thanh phan cia mi ngudn
md Zimba.

- Trinh bay cac phuong phap hd trg danh gia gia mirc do
uu tién thu dién tur.

- Trinh bay co s& 1y thuyét, phuong phap danh gid muc
d0 wu tién cua thu dién tir

- Tién hanh thyc nghiém, danh gia két qua. Qua trinh
thuc nghiém hoc vién xu 1y dir li¢u 1a cac email thu thap duogc
trén internet. St dung thudt toan, phuong phap dugc trinh bay
& chuong 2 dé tinh toan céc trong sd tir cac dic trung cua thu,
dua vao céc thuat toan hoc may dé thuc hién phan 16p. Thuat
toan hiéu qua nhit khi thuc nghiém 1a thuat toan Random
Forest.

2. Huoéng phit trién cia luin vin

Mot s6 hudng phat trién tiép theo cta luan vian:

- Nghién clru cac cong nghé méi duge tng dung trong

phéan loai va danh gia mtrc d6 wu tién cta thu dién tur.

- Nghién ctiu cai tién phuong phap danh gia mic do uu

tién cia thu dién tir bang tiéng Viét



