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LOI CAM DOAN
To1 cam doan day la cong trinh nghién clru cua riéng toi.
Céc s6 liéu, két qua néu trong ludn vin 13 trung thuc va chua timg dugc cong bd

trong bat ky cong trinh nao khéc.

Tac gia

Nguyén Vin Canh



LOI CAM ON

Téi xin tran trong cam on cac thay cd trong Khoa céng nghé thong tin da tao didu
kién cho t61 mdt moi truong hoc tap tbt, déng thot truyén dat cho t6i mot von kién
thirc quy bau, mot tu duy khoa hoc dé phuc vu cho qua trinh hoc tip va cong tac cia
toi.

T6i xin giri 16i cam on dén cac ban trong 16p Cao hoc Hé théng thong tin
M18CQIS01-B khoa 2018- 2020 da giup dd toi trong sudt thoi gian hoc tap vira
qua. Bac biét, to61 xin dugc bay to long biét on siu sic dén TS. PO XUAN CHO da
tan tinh chi bao cho t6i trong sudt qua trinh hoc tip va nghién ciru, gitp t6i c6 nhan
thirc dung dan vé kién thirc khoa hoc, tac phong hoc tip va lam viée, tao diéu kién
thuan loi dé t6i hoan thanh luan vin nay.

Cubi cung, t6i xin dugc gl 10i cam on t6i gia dinh, ddng nghiép, ngudi than da

dong vién, gitp dd toi trong qué trinh hoan thanh luan van.

Tac gia

Nguyén Vin Canh
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MO DAU

1. Ly do chon dé tai

Sy bung nd cua internet kéo theo hang loat cac phat minh khoa hoc cong nghé duoc
tmg dung trong cudc sdng. Thu dién tr 14 mot tng dung dugc st dung rong rii trén
toan cau. Thu dién tir gitip rat ngin thoi gian, khoang cach giita viée giri va nhan thu,
tiét kiém chi phi cho qué trinh giri thu. Trudce khi thu dién tr ra doi, cac thao tac
chuyén thu that phtrc tap tr nha dén buu dién, tir buu dién nay dén buu dién khac, tir
buu dién dén noi nhan. Qua trinh d6 lam mét vai ngay hodc ca tudn, tin tirc duoc truyén
di rat cham. Gia ca cua viéc chuyén thu truyén thong thi dat hon nhiéu so véi thu dién
tir. Viéc chuyén thu dién tir chi mat vai gidy, moi thao tac dugc don gian héa chi phi rat
ré, mién 1a c6 két ndi Internet. Viéc viét thu dién tir ciing nhanh chéng tién lgi, truyén
tai day du thong diép ma nguoi ding mudn giri di bao gdm hinh anh, 4m thanh, noi
dung van ban ... voi dung luong 16n theo dang nhap truc tiép vao khung soan thao

hoac dinh kém.

Do hang ngay ngudi dung thuong nhan duoc rat nhiéu thu dién tr khic nhau nén sé
khé khan trong viéc xac dinh va nhan dang nhiing thu dién tr ndo quan trong can doc
va tra 10i sém, nhiing thu nao c6 thé chi dé theo ddi. Vi vay ta phai ding dén khéi niém
“Muc d6 wu tién” véi thu dién tir. Theo dinh nghia tiéng Anh “Mtc do uu tién” -
“Priority” dugc sir dung dé so sanh hai vat hodc hai diéu kién, khi ma mét vat/diéu kién
phai quan tAm nhiéu hon nhitng vat/diéu kién khac va phai duoc giai quyét trude khi
chuyén sang (nhitng) vat/diéu kién tiép theo. Cong cu hd trg nhan dang va phan loai

muc d6 wu tién cho thu dién tir 1 can thiét.

Tt nhitng 1y do trén, hoc vién véi sy giap do cua TS. D4 Xuan Cho lya chon dé tai:

“Nghién ciru phuong phap danh gia mirc d§ wu tién trong thu dién ti”.



Luan vin bao gdm 3 chuong:
Chuong 1: Tong quan vé hé thong thw dién tir

Chuong nay trinh bay tong quan vé hé thdng thu dién tr bao gdm: dinh nghia, thanh
ph@in, chtrc nang, kién trac, vai tro va tim quan trong... cua thu dién tir. Bén canh do,
trong chuong nay, luan vin sé& trinh bay mét s6 cong cu mi ngudn mé dé xay dung hé
thong thu dién tur.

Chuong 2 : Panh gia mirc d wu tién cua thw dién tir

Luan van s¢ trinh bay mot ) cong nghé hod tro phan loai mirc d6 wu tién cua thu
dién tir: Phuong phap phan loai thu rac....Sau d6 1a phuwong phap nham danh gia, phan
loai mtrc d0 wu tién cho thu dién tur.

Chuong 3: Cai dat va thir nghiém

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

hai. Bao gém: Dt liéu thuc nghiém ,kich ban thyc nghiém, két qua thuc nghi¢m.



CHUONG 1 - TONG QUAN VE THU PIEN TU

Nbi dung chuong 1 dé cap dén khai niém hé thdng thu dién tir bao gdm: dinh nghia,
thanh phén, chtrc nang, kién trac, vai tro va tim quan trong va su can thiét cua viéc
phan loai do uu tién cua thu dién tu.

1.1 Khai niém thuw dién tir

Thu dién con goi tat 1a E-Mail, 1a mot dich vu duoc trién khai trén céc mang may
tinh cho phép nguoi ding cé thé trao ddi thu tir véi nhau. Thu dién tir 1a mot thong
diép gui tir may tinh ndy dén may tinh khac trén mang may tinh va mang ndi dung can
thiét tur nguoi gui dén nguoi nhan. Thu dién t truyén g1 dugc ndi dung chitr va cac
ndi dung da phuong tién nhu hinh anh, &m thanh, video...

1.2 Lich sir phat trién

Nam 1971 Ray Tomlinson thyc hién giri thanh cong mot thong bdo thu tin dién tir

dau tién trong mang RPANET

Tomlinson di stra d6i hé thong xtr Iy thong bao dé ngudi sir dung co thé gui cac
thong bao cho cac ddi twong nhan khong chi trong mot hé théng ma trén cac hé thong

ARPANET khac

Sau d6 nhiéu cong trinh nghién ctru khac di dugc tién hanh va thu tin dién tir da
nhanh choéng trd thanh mot tmg dung duoc sit dung nhiéu nhat trén ARPANET trudc

day va Internet ngay nay

1.3 Thanh phin ciu tric hé théng thw dién tir

H¢ théng Mail Server 1a mot hé thong tong thé bao gdm nhiéu thanh phan hoat dong
twong tic véi nhau. Mdi thanh phﬁn ban than phuc vu céc dich vu khéc nhau, nhung
dong thoi cac két qua lai duoc dua dén cic thanh phan khac dé xu 1y tiép theo. Hinh

1.1 du6i day 1a mo hinh cua hé thong Mail Server va su tuong tac giita cac thanh phan:



P} {1

Iy n

WUA LDA
MUA .
Mail Client LDA Mail Server
Mail Server E 8
MTA
Mail Server MUA

Mail Client
Hinh 1.1 M6 hinh h¢ théng thw dién tir

Hau hét hé thdng thu dién tr bao gdm ba thanh phan co ban 13 MUA, MTA va
MDA.

1.3.1 MTA(Mail Transfer Agent)

- Khi céc buc thu duogc gui dén tr MUA, MTA c¢6 nhiém vu nhan dién nguoi gui
va ngudi nhan 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 dé chuyén dén hop
thu ngay tai MTA, hodc chuyén cho Remote-MTA.

- Viéc chuyén giao cac birc thu duogc cac MTA quyét dinh dua trén dia chi ngudi

nhan.

- Néu né trung vé6i hop thue do MTA (Local-MTA) quan 1y thi bic thu duoc
chuyén cho MDA dé chuyén vao hop thu.

- Néu dia chi giri bi 13, birc thu ¢6 thé duoc chuyén tré lai nguoi giri.

- Néu khong bi 16i nhung khong phai 1a buc thu ciia MTA, tén mién duoc st dung



dé xac dinh xem Remote-MTA ndo s& nhan thu, theo cic ban ghi MX trén hé

thong tén mién.

Khi cac ban ghi MX xac dinh dugc Remote-MTA quan 1y tén mién dé thi khong
¢ nghia 13 nguoi nhan thuéc Remote-MTA. Ma Remote- MTA c¢6 thé don gian
chi trung chuyén (relay) thu cho mot MTA khac, c6 thé dinh tuyén bt thu cho
dia chi khac nhu vai tro cia mdt dich vy domain do(domain gateway) hodc
ngudi nhan khong ton tai va Remote-MTA sé& giri tra lai cho MUA giri mét canh

bao.

1.3.2 MDA (Mail Delivery Agent)

La mot chuong trinh duge MTA sir dung dé day thu vao hop thu ciia nguoi dung.

Ngoai ra MDA con c6 kha ndng loc thu, dinh hudéng thu... Thuong 12 MTA dugc tich

hop vo1 mot MDA hodc mdt vai MDA.
1.3.3 MUA (Mail User Agent)

MUA 1a chwong trinh quan 1y thu dau cudi cho phép ngudi dung c6 thé doc, viét
va lay thu vé tir MTA.

MUA c6 thé 14y thu tir Mail Server vé dé xir Iy (sir dung giao thirc POP) hoic
chuyén thu cho moét MUA khac théng qua MTA (sir dung giao thire SMTP).

Hoic MUA c6 thé xtr ly truc tiép thu ngay trén Mail Server (dung giao thirc
IMAP).

Ping sau nhitng cong viéc van chuyén thi chirc ning chinh cia MUA 14 cung

cap giao dién cho nguoi dung twong tac véi thu, gdm cé:
Soan thao, gui thu.
Hién thi thu, gdm ca céc tép dinh kém.

G tra hay chuyén tiép thu.



- Gan Céc tép vao cac thu giri di (Text, HTML, MIME v.v...).

- Thay ddi cac tham sé(vi du nhu server duoc str dung, kiéu hién thi thu, kiéu ma

hoa thu v.v...).
- Thao tac trén cac thu muc thu dia phuong va & dau xa.
- Cung cép sb dia chi thu (danh ba dia chi).
- Loc thu.
1.4 Cac giai phap thw dién tir ma nguon mé

Hién nay trén thé giéi di xuat hién rat nhiéu san pham xdy dung mot hé théng Mail
Server. C6 nhiéu san pham v&i gia ré (thdm chi mién phi), nho gon, cai dat va quan tri
don gian, nhu WorkGroupMail, Surge Mail Server, Kerio Mail Server. Cling c6 nhitng
san pham 16n, gia thanh cao, tinh ning phong phu, dap tmg duoc sy 6n dinh va an toan
nhu Mail Exchange ctia Microsoft, Merak Mail Server. Trong thé gigi md nguén mo
hién nay, da co rat nhiéu hé thong truyén tai thu dién tr MTA (Mail Transfer Agent)
dugc phat trién. Noi tiéng va phd bién trong s6 d6 gdm co: Zimbra, Sendmail, Qmail,
Postfix, Exim, Courier. M&i MTA déu c¢6 nhitng vu diém va nhuoc diém riéng.[7]

1.4.1 Zimbra

Zimbra, hé théng thu dién ti thé hé mai, duoc xay dung boi cong déng phﬁm mém
tu do ngudn mé va cong ty VMWare, dap tng cac nhu cau vé trao doi thu tin dién tir
va hd trg 1am viéc cong tac ky nguyén hau PC. Ung dung nguén md nay co thé ap
dung cho cac doanh nghiép, nha cung cép dich vu, cac td chiic gido duc, hay trong moi
truong chinh phu..., mang t6i cho ngudi dung rat nhidu lgi ich trong viéc quan 1y va
chia s¢ thu tin, lich cong téc, s6 dia chi, tai liéu. Vi hiéu nang hoat dong cao, cac thao
tac giri, nhan, tai dit liéu dién ra hét sirc nhanh chéng gop phan tiét kiém thoi gian cho
ngudi ding. Dong thoi, nguoi dung ciing khong can phai lo ling vé viéc quan tri hé

théng boi moi thao tac déu hét sire don gian va tién 1lgi. Mot diéu rat dang quan tam cua



hé théng thu dién tir Zimbra d6 14 cong nghé trén mi ngudn mé cho phép ngudi dung
tiét kiém duoc t6i da chi phi ma van dam bao duoc nguyén tic ton trong ban quyén.

1.4.2 Sendmail

Sendmail (http://www.sendmail.org) 14 MTA don gian va lau doi nhat trén céac
dong Unix thoi xwa. Ngay nay, trén cac hé thong Linux, dic biét 1a cac sam pham cua
RedHat, Sendmail van duogc cai dat 18 MTA mic dinh cho hé théng. Ngay nay,
Sendmail da duoc thwong mai hoa bén canh san phan mién phi va van dugc tiép tuc
duy tri, phat trién. Tuy nhién, vi duoc thiét ké theo cu tric khéi va anh hudng tir cau
truc cti, nén Sendmail chua dat dugc tinh nang 6n dinh va bao mat cia mot MTA nhu

mong muon.

1.4.3 Qmail

Qmail dugc viét boi Bernstein, 1a mot MTA danh cho h¢ diéu hanh twa Unix, bao
gém Linux, FreeBSD, Sun Solaris. Qmail ra do1 nhu mét tat yéu thay thé cho Sendmail
va cac yéu diém cia nod. Vi vdy, Qmail ngay tir ban dau di duoc thiét ké don gian,
module hoa véi tiéu chi bao mat duoc dat 1én rit cao. Déng thoi, Qmail 12 mot MTA
hién dai nén hd trg tot cac kiéu dinh dang mdi hién nay nhu dinh dang hom thu
Maildir...Do Qmail dugc thiét ké module hoa va tdi wu hoa cac tinh ning ngay tir dau,
nén né ¢é toc do thue thi rit nhanh va 6n dinh.

1.4.4 Postfix

Weitse Venema, tic gia ctia cic phan mém mién phi ndi tiéng nhu TCP Wrappers,
SATAN va Logdaemon, 6ng khong hai 1ong khi st dung cdc MTA hién c6 (bao gém
ca Qmail), vi vdy, ong da viét ra Postfix (http://www.postfix.org). Postfix 1a mot MTA
moi, c6 kha nang thyuc thi cao, thtra ké céu trac thiét ké tot tir Qmail, trong khi do van
giit duoc tinh twong thich tdi da véi Sendmail. So sanh véi Qmail, Postfix ¢ kich

thudc 16n hon, phtrc tap hon, trong khi d6 lai kém bao mat, kém tin cdy va chay cham



hon. Tuy Postfix cling dugc thiét ké theo cdu trac module, nhung cac module cua
Postfix chay dudi quyén cia cting mot nguoi diung hé théng, vi vay sy hong hoc cia
mot module cé thé anh huong dén toan bo hé théng. Xét vé téng thé, Postfix 1a mot
MTA t6t. Néu vain dé bao mat va kha nang thuc thi cia h¢ théng khong dugc doi hoi
qua cao, ngudi quan tri ¢ thé chon va sir dung Postfix.

1.4.5 Exim

Philip Hazel da phat trién Exim (http://www.exim.org) tai trudng dai hoc
Cambridge. N6 duoc thiét ké theo xu huéng nho va don gian nhung van dam béao cac
tinh nang. Tuy nhién, Exim van duoc thiét ké theo cau trac khdi, va hai yéu té quan
trong voi cac MTA hién dai 1a bdo mat va kha nang thyc thi lai khong dugc coi trong.
Hién nay, Exim la MTA duoc lya chon va cai dat mac dinh trén cac phién ban phan

phéi Linux duwa theo Debian, ngoai ra no khong duoc sir dung rong rai.

Nhu vay, tuy theo muc dich va nhu cau st dung, nguoi quan tri s€ lga chon mot
MTA cho hé théng ctia minh, ngoai ra, véi mdi diéu kién va méi truong khac nhau,
mdi MTA lai ¢c6 miac @6 phu hop khac nhau. Véi cac uu diém vuot trdi rd rét cua
Zimbra, ddy 1a mot Iya chon phu hop cho cic doanh nghiép, nha cung cap dich vu, cac
t6 chtrc gido duc, hay trong méi truong chinh phu.

1.5 Kién tric hé thong thw dién tir mi nguén mé Zimbra

Zimbra 13 tng dung thu dién tir ngudn mé cung cap mot giai phap, mot hé théng
hoan chinh dé trién khai dich vu email (ca server va client) va moi trudng chia sé cong
tac phuc vu cho quan 1y va cong viéc.

Kién trac hé thong thu dién tir ngudén mo Zimbra bao gdm nhing 16i sau [8]:

- Cic mi ngudn mo tich hop trong Zimbra: Linux®, Apache Tomcat, Postfix,

MySQL®, OpenLDAP®.
- Giao thirc chuin duoc st dung la: SMTP, LMTP, SOAP, XML, IMAP, POP.
- Cong nghé duogc sir dung dé thiét ké 1a: Java, JavaScript thin client, DHTML.



Trinh duyét dua trén giao dién giao dién khéch hang, giao dién nay cho phép
ngudi ding dé dang truy cip vao tit ca cac chitc ning cta Zimbra Collaboration

Suite (ZCS).

Céc thanh phan ma ngudn mé dugc dung véi zimba [8]:

Jetty tmg dung may chu web chay phin mém zimbra.

Postfix mot nguén mé chuyén giao cac agent.

OpenLDAP phin mém ngudén mé xac thuc ngudi dung (LDAP: Lightweight
Directory Access Protocol).

Phan mém co s¢ dit liéu MySQL.

Lucence voi day di tinh nang va cong cu tim kiém.

Verity ding dé chuyén d6i cac tin dinh kém nhét dinh.

Anti-virus cac thanh phan chdng thu rac.

ClamAV phan mém quét chong virus dé bao vé chong céc tap tin doc hai.
SpamAssassinxac dinh thu rac.

James/Sieve filtering: St dung dé tao cac b loc cho thu dién tu.
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@ Bén thi 3 (bie quyén) 3R ngubn m) <> cing ngh khic

Hinh 1.2 Kién tric hé thong Zimbra [8]

Zimbra Core: Goi ndy bao gdm cac thu vién, tién ich, cong cu gidm sat va ciu

hinh co ban cac tap tin.
Zimbra Convertd: Puogc cai dat trén may chu Zimbra.

Zimbra LDAP: Xac thuc nguoi dung duoc cung cip qua OpenLDAP. Mdi tai

khodn trén may cha Zimbra c6 mot 1D hop thu duy nhéat dé xac dinh tai khoan.

Zimbra MTA (Mail Transfer Agent): Postfix 1a nguén mé dé chuyén, nhéin thu
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thong qua SMTP va dinh tuyén mdi tin nhin dén hop thu may chu.
- Zimbra Store (Zimbra server):
Bao gdém cac goi phan mém luu trir trong Zimbra gilp cho viéc cai dat hop thu
may chu.
Mai tai khoan duge cdu hinh trén mot hop thu may chu, tai khoan nay dugc lién két

v6i hop thu ¢6 chira tin nhén va cac tép dinh kém.

Tép dinh kém duoc chuyén sang dinh dang HTML khi nguoi ding click vao chirc
nang xem dang HTML trén web Zimbra.

- Data store: MySQL duogc dung dé luu trir dit liéu, cac ID hop thu ndi1 bd dugc
lién két voi tai khoan ngudi dung. Co sd dit liéu nay chira cac thiét 1ap ciia ngudi
dung dinh nghia, cac thu muc, 1ap lich, dia chi lién lac, tinh trang mdi email (doc

hay chua doc), céc thé lién quan dén tin nhan.

- Message store: Pay 1a noi luu trir tat ca cac thong bao ctia hop thu, va cac tép
dinh kém. Tin nhin dwogc luu trir theo dinh dang MIME (MIME: Multipurpose
Internet Mail Extensions 1a mot chuin Internet vé dinh dang cho thu dién tu).
MBJi tin nhan d6 duge giri téi nhiéu ngudi nhan c6 tai khoan trén mot hop thu

may chil duoc luu trit trong hé théng tap tin.

- Index store: Chi sb va cong nghé tim kiém dugc cung cip qua Lucene (Lucenela
thu vién Java md m& ndi tiéng gitp xay dung mot cong cy tim kiém). Chi s cac

tap tin dugc duy tri cho mdi hop thu.

- Zimbra Logger: Cai dat géi Zimbra Logger la tuy chon va dugc cai dat trén
hop thu may chu. Cac Zimbra Logger dugc cai dat [am cong cu tap hop, bao cdo
syslog. Néu hé théng khong cai Logger thi s liéu thong ké log s& khong hién thi

trén giao dién diéu khién.
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Zimbra Spell: Pay 1a g6i cai dat dé kiém tra chinh ta trén web Zimbra.

Zimbra Proxy: St dung IMAP proxy cho phép thu héi thu cho mot mién duoc
phan chia giita nhiéu may chii Zimbra cho mdi ngudi dung.

Zimbra MTA: Zimbra MTA (Mail Transfer Agent) la mot dich vu nhan mail
thong qua giao thtc SMTP st dung giao thuc LMTP (Local Mail Transfer

Protocol) cho phu hgp v&i mail server Zimbra.

1.6 Trién khai Zimbra MTA

T6 chirc Zimbra bao gom mot phién ban dich sin cua Postfix.

Postfix thuc hién viéc chuyén tiép mail Zimbra, né nhan dugc tin nhin thong

qua SMTP va cac thong di¢p tr may chu Zimbra.

Postfix ciing dong vai tro trong viéc chuyén giao cac thong diép gui di.

MTA
(optional )
SMTP
Loe va chéng virus xim:"‘“_l MTA
Chiin mdt =06 logi tin |:1|13"u1<:=: (Postlix)
LMTP
Fimbra mail server Pinh 'Li:_ll]g Turu trik

Hinh 1.3 Postfix trong moi trwdong Zimbra [8]
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1.6.1 Tiép nhdn va givi thw théng qua Zimbra MTA

- Chc MTA Zimbra cung cap ca ddu vao va thong diép gui di. Ddi véi thu giri di
cidc MTA Zimbra xac dija chi dinh dich dén cua ngudi nhan. Néu dich dén 1a mot
may chil mail tir xa thi MTA Zimbra phai thiét 1ap mot phuong thic truyén thong
dé truyén thong diép dén may chu d6. Di voi tin nhin giri dén cac MTA phai co
kha ning chap nhan két ndi cic yéu cau tir may chi ¢ xa va nhan tin nhan cho

mang ndi bg st dung.

- Pé glri va nhan email cic MTA Zimbra phai duoc cau hinh trong DNS. Ddi véi
thu gui di sir dung DNS dé dinh tuyén email.

- Pé nhan duoc email thi ban ghi MX phai duoc cau hinh dinh tuyén diung dé thu

dén duoc may cai mail server.
- Hang doi tin nhan trong Zimbra MTA:

- Khi nhin dugc nhiéu mail Zimbra MTA c6 cac co ché dinh tuyén dé quan 1y

hang doi tin nhin

Trong Zimbra MTA duy truy 4 hang doi: Incoming, active, deferred, hold

MTA Queues

Active tferred

old

Internet
Mail

l Message

Internal
Store
| Amavisd-N |

Spamassassin ClamAV |
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Hinh 1.4 Hang doi tin nhin trong Zimbra MTA [8]

- Incoming: Khi cac thu, tin nhin méi duge giri dén s& duge xép vao hang doi.
MG&i tin nhin duoc x4c dinh véi mot tép tin duy nhat. Thong diép trong hang doi
s& dugc chuyén dén noi ma cac thu dang xép hang. Néu khong co van dé gi xay
ra thi viéc di chuyén tin nhin thong qua cac hang doi nay sé duoc dién ra mot

cach nhanh chong.

- Active: Cac hang doi thu dugc kich hoat dé sén sang gui di.MTA dua ra mot )
luong gii han céc tin nhan duoc xép vao hang doi tai mot thoi diém. Tir day céc
tin nhan sé dugc chuyén dén hé théng chéng virus va loc thu rac trudc khi duoc

giao hodc chuyén dén hang doi khac.

- Deferred: Pay la cac tin nhan khong duoc giao di va dugc dit trong hang doi
cham (cho). Hang doi nay s& duoc quét thuong xuyén dé guri lai tin nhan. Néu
tin nhan khong thé gui lai sau mot s6 1an nhat dinh thi tin nhan d6 s& duoc danh
dau gui khong thanh céng. Mic dinh cho cac hang doi tra lai 1a 5 ngay, ban

cling c6 thé thay dbi gia tri mic dinh nay trong MTA.

- Hold: Pay 1a hang doi luu giit cic mail ma c6 thé khong duge xir 1y.Céac mail
& trong hang doi nay cho dén khi ngudi quan tri xir 1y dén.

1.7 Nhirng tién ich va vai tro ctia thw dién tir trong cudc song ngay nay

Thu dién tir 1a mot ing dung duoc st dung rong rai trén toan cau. Thu dién tir giup
rt ngan thoi gian, khoang cach giita viéc giri va nhan thu, tiét kiém chi phi cho qua
trinh gui thu. Trude khi thu dién tir ra doi, cac thao tac chuyén thu that phtc tap tir nha
dén buu dién, tir buu dién nay dén buu dién khéc, tir buu dién dén noi nhan. Qu4 trinh
d6 1am mét vai ngay hodc ca tuan, tin toc duge truyén di rat cham. Gia ca cua viéc
chuyén thu truyén thong thi dat hon nhiéu so véi thu dién tir. Viéc chuyén thu dién tir

chi mat vai gidy, moi thao tac dugc don gian hoa chi phi rat ré, mién 1a co két noi
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Internet. Viéc viét thu dién tir cling nhanh chéng tién loi, truyén tai day du théng diép
ma nguoi dung mudn gii di bao gdm hinh anh, 4m thanh, ndi dung van ban ... véi
dung lugng 16n theo dang nhap truc tiép vao khung soan thao hoic dinh kém.

Sau day 1a théng ké sd thu dién tir cia mot ngan hang tai Viét Nam trong khoang
thang 10/2018 dén thang 2/2019.

Overview = Incoming Mail Graph

4000k
3600k -
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2800k -
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160.0k -
120.0k -
#0.0k -

40.0k
o LI M T P T T
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Export...
Hinh 1.5 Théng ké s6 lwong Incoming emails

Luong mail 16n nhit: 320.000 emails/ngay.Luong mail trung binh: 100.000
mails/ngay.
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Overview == Outgoing Mail Graph
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Hinh 1.6 Théng ké sb lwong Outgoing emails
Theo ngudn théng ké trén Internet (Radicati) [4] :
Cong nhan My s& nhan duogc trung binh 126 email mdi ngay vao cudi nim 2019.

Bang 1.1 Théng ké lwong email giri di hang ngay trén toan thé giéi [4]

Daily Email Traffic 2015 2016 2017 2018 2019
Total Worldwide Emails Sent/Received Per Day (B) 205.6 215.3 225.3 235.6 246.5
% Growth 5% 5% 5% 5%

Business Emails Sent/Received Per Day (B) 112.5 116.4 120.4 124.5 128.8
% Growth 3% 3% 3% 3%

Consumer Emails Sent/Received Per Day (B)  93.1 98.9 104.9 111.1 117.7
% Growth 6% 6% 6% 6%
Table 2: Worldwide Daily Email Traffic (B), 2015-2019

C6 hon 3,9 ty ngudi dung email trén toan thé gidi. Nam nay, s6 lugng ngudi ding
email dat mdc 3,9 ty, diéu d6 c6 nghia 1a hon 50% dan sd thé gidi hién dang str dung

email. Nam 2020, s6 luong nguoi diung email sé ting 1én 4 ty. Theo s6 liéu thong ké
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tiép thi qua email gan day, tbc do ting trudng nguoi dung du doan trong bdn nam toi 1a
3%, tuc la khoang 100 tri€u nguoi dung mdi nam. Vi vay, vao ndm 2023, $6 luong
ngudi dung email trén toan thé gidi s& xap xi 4,3 ty. C6 khoang 5,59 ty tai khoan email
dang hoat dong. Nhiéu nguoi ding email c6 nhicu email, d6 13 1y do tai sao sé lugng
tai khoan email dang hoat dong cao hon gan 1,5 1an so véi sd luong ngudi ding email.
Trong khi c6 5,59 ty tai khoan, chi c6 3,9 ty nguoi dung email. Mot trong nhirng 1y do
chinh khién hau hét moi ngudi c6 hai tai khoan email 1a tach email cong viéc khoi tai
khoan c& nhan. C6 293,6 ty email dugc giri mdi ngay. Con s nay bao gom ca email
clia nguoi tiéu dung va doanh nghiép. Nam t6i, Tap doan Radicati du doan, s6 luong
email duoc giri hang ngay sé ting 4,4%, dan dén 306,4 ty email mdi ngay. Pén nim
2023, toc d6 tang trudong s& giam 0,2%, khi sé luong email dang luu hanh s& & mirc
347,3 ty email dugc guri hang ngay.

1.8 Két luén chwong

Qua nhing thong ké trén, hang ngay mdi nguoi dung thuong nhan dwogc rat nhiéu
thu dién tr khac nhau nén s€ khé khan trong viéc xac dinh va nhan dang nhiing thu
dién tr nao quan trong can doc va tra 11 som, nhitng thu nao cé thé chi dé theo ddi. Vi
vy ta phai dung dén khai niém “Mtc do wu tién” voi thu dién tir. Theo dinh nghia
tiéng Anh “Murc d0 uu tién” - “Priority” dugc sir dung dé so sanh hai vat hodc hai diéu
kién, khi ma mot vat/diéu kién phai quan tim nhiéu hon nhimng vat/diéu kién khac va
phai duoc giai quyét trudce khi chuyén sang (nhitng) vat/diéu kién tiép theo. Cong cu hd
trg nhan dang va phan loai mic d6 uu tién cho thu dién tu la can thiét. Chuong tiép

theo cua ludn van xin dugc trinh bay phuong phép danh gia do wu tién cho thu dién tu.
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CHUONG 2 - PANH GIA MUC PQ UU TIEN CUA THU PIEN
TU

Chuong 2 sé& trinh bay phuong phap nham danh gia, phan loai muc do wu tién cho
thu dién tr. Trude khi danh gid mirc d§ vu tién cua thu, budc dau tién 1a loai bo thu
rac. Sau ddy luan van s& trinh bay vé mot s phuong phap loc thu rac dé hd tro cho
viéc phan loai mtrc d uu tién cua thu dién tu.

2.1 Mot s6 cong nghé phan loai thw rac hd trog phéan loai mirc d6 wu tién

cua thw dién tir

2.1.1 Dinh nghia thw rdac

Hién nay van chua c6 méot dinh nghia hoan chinh, chat ché vé thu rac. Co quan diém
coi thu rac 1a nhitng thu quang cdo khong dugc yéu ciu (Unsolicited Commercial
Email-UCE), c¢6 quan diém rong hon cho rang thu rac bao gom thu quing céo, thu

quiy rdi, va nhitng thu c6 ndi dung khong lanh manh (Unsolicited Bulk Emai -UBE).

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

2.1.2 Cac phwong phap loc thw rdac

2.1.2.1 Phwong phdp diung danh sdch tring den

Danh sach den (Blacklist) Nguoi ta 1ap ra mot danh sach cac dia chi guri thu rac.
Céc nha cung cap dich vu thu dién tir (ISP) s& dya trén danh sach nay dé loai bo nhiing
thu ndm trong danh sach nay. Danh sach nay thuong xuyén dugc cap nhat va dugc chia
s¢ gilra cac nha cung cﬁp dich vu. Mot sb danh sach den dién hinh duoc 1ap ra nhu:
SpamCop Blocking List va Composite Block List. Uu diém ciia phuong phap nay la
cac ISP s€ ngan chan duoc kha nhiéu dia chi gui thu rac. Médc du danh sach den nay
ludn dugc cap nhat nhung véi su thay doi lién tuc dia chi, sy gia mao dia chi hodc loi

dung mot mail server hop phap dé gui thu rac da lam sé luong thu rac guri di van ngay
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cang ting cao. Do d6 phuong phap nay chi ngin chin duoc mot nta sb thu rac gui di

va s€ mat rat nhiéu thu hop phap néu ngan chan nham.

Danh sich tring (Whitelist) Danh sach cac dja chi tin cdy (Safe Sender List), danh
sach nay c6 thé do mot nha cung cdp dich vu ndo dé cung cp. Nhirng dia chi thudc
danh sach s& duoc cho qua bd loc. Nguoi dung phai ding ky v6i nha cung cip danh
sach dé dugc nam trong danh sach. Uu diém: sd lwong dia chi trong danh sach tring s&
it hon trong danh sach den vi thé s& dé cap nhat hon danh sach den va giai quyét duoc

tinh trang chan nham thu.

Tuy nhién ca hai phuong phéap trén déu c6 nhuoc diém la kho cap nhat, nhat 1a khi
ai d6 thay d6i dia chi IP. Ngoai ra nguoi giri cling ¢6 thé loi dung server mail c6 trong
danh sach tring dé giri thu rac, khi d6 rat khé kiém soat.

2.1.2.2 Phwong phap loc theo tir KhOa

Phuong phap loc thu rac theo tir khéa 1a mot phuong phap truyén thong trong viée
loc thu rac. Ngudi ta dua vao nhitng tir hay cum tir ¢6 trong dau dé cua thu (subject) va
ndi dung cua thu dé loc.Khi mot thu méi duoc gtri té1 hom thu cua ban, ban phai tao
mot b loc mdi don gian bﬁng cach chon mot s tir hodc cum tir trong ndi dung thu.
Céc tir hay cum tir ndy s& xac dinh d6 1a thu rac hay khong. Vi muc dich cua tat ca
spam co ban 13 gidng nhau (ban hodc quang cido mdt san pham hay mét dich vu) va noi
dung cua hau hét spam déu mang cac dic diém chung. Nhitng cum tir, cau chit nhu
“Silk ties” (Ca vat lya) hoac “Eliminate debt” (Xo0a ng) xuét hién thuong xuyén trén
spam va duoc coi nhitng cum tir thudng xuyén xuat hién nhat trong cac birc thu khong
mong mudn. Cac dic diém nodi dung khac dé nhan dién spam nhu yéu cau hanh dong
nhu “Fin out how, click here” hoac thong bdo huy nhu “If you want to be removed

from our mailing lists...”.

Mot vai nam gan day, nhiing ké gui thu rdc da bat dau nhan ra rdng thu rdc cua

ching da bi chan bdi bg loc theo tir khoa nay. Do vay nhitng ké guri thu rac nay da thay
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d6i cach viét ndi dung cua thu rac nhim 1am cho thu rac cua ching c6 thé “xuyén qua”
cac bo loc. Piéu nay co thé giai thich tai sao ban nhan nhiéu thu véi nhitng tr nhu
"Vi@gra", "Mort.gage", "L|0|aln|$" hay nhirng tranh anh dugc nhiung vao trong thu.

Phuong phap nay c6 mdt sO vu diém va nhugce di€ém sau.
Uu diém:

- Tinh thich nghi: Nguoi ding c6 thé d& dang bién ddi bd loc ciia minh dé nd co thé
loc cac kiéu thu rac ma ngudi d6 dang phai nhan va didu quan trong 13 nd khong
can tré (thich nghi) cac tir va cac cum tor duge sir dung hang ngay trong kinh

doanh thuwong mai v4i ban be hay nhitng ngudi than quen.
Nhuoc diém:

- Yéu cau nhiéu tién trinh xir 1y bang tay dé diéu chinh va duy tri bo loc duoc hiéu
qua. Pé co thé danh lira cac bo loc, nhimng ké giri thu rac ludn ludn thay doi hinh
thirc nd1 dung cua thu rac, do d6 nhiitng by loc m¢ rong phai dugc tao ra dé
chdng lai diéu do.

2.1.2.3 Phwong phap loc dwa trén mang xa hji

Céc nghién ctru gan day da bat dau khai thac thong tin tir mang xa hoi cho viée xac
dinh thu rac béng cach xay dung mot dd thi (cac dinh 1a dia chi email, cung dugc thém
vao gitta 2 node A va B néu gitta A va B co su trao d6i thu qua lai). Nguoi ta da st
dung mot s6 tinh chét dic trung cuia mang xa hoi dé xay dung mot cong cu loc thu rac.
Pau tién, ngudi ta phan do thi thanh cac thanh phan con rdi tinh do phan cum cho timg
thanh phan nay. Mdi thanh phan con 1a mét dd thi mang xa hdi ctia mot node, bao gdm
tat ca cac node xung quanh 13 “node hang x6m” (cac node c6 cung lién két v6i node
nay) va nhimg cung lién két giira cic node hang x6m nay v6i nhau. Néu thanh phan
nao c6 do phan cum thép thi node trong Gmg véi thanh phan d6 13 mot dia chi gui thu

rac. Trong thanh phan mang xa hdi ctia nhitng node giri thu rac, nhirg node hang x6m
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ctia n6 thuong 13 nhirmg node rat ngiu nhién, khéng c6 mdi quan hé (khong c6 sy trao
ddi email qua lai v61 nhau) nén d¢ phan cum ctia mang xa hoi cua nhitng node nay rat
thip. Nguoc lai, mang xa hoi tmg v6i nhirng ngudi dung binh thudng c6 dé phan cum
cao hon. Dva vao do phan cum, nguoi ta tao dugc danh sach den (Blacklist) gém dia
chi email twong Ung v6i nhitng node c6 do phan cum rat thap, danh sach tring
(Whitelist) mg véi node c¢6 d6 phan cum cao, s node con lai s& duoc dwa vao danh
sach can xem xét (Greylist). Phuong phap ndy co thé phan loai dugc 53% tong sd
email mot cach chinh xac 1a ham hay spam. Nhuoc diém cuia phuong phép 1a nhiing
spammer c6 thé xay dung mang xa hoi cia chinh ho nén khé c6 thé phat hién ra.

2.1.2.4 Phwong phdp loc thw rdc diing chudi héi ddp (Challenge/Response filters)

Pic trung clia phuong phap nay 1a kha nang ty dong gui thu hdi dap cho  nguoi gui
dé yéu cau mot s hanh dong kiém tra chac chin vé viéc gui thu cia ho. Chuong trinh
kiém tra nay duoc dat tén 14 “Turing Test” do nha toan hoc nguodi anh tén 1a Alan

Turing nght ra.

Mot vai dich vu Internet ty dong xt ly ham Challenge/Response nay cho nguoi
dung. Chuong trinh yéu ciu ngudi gii thu phai vao website ctia ho va tra 101 mot sb
cau hoi don gian dé xac minh vé email ma ngudi nay da gui. Viée ndy chi duoc yéu cau
trong lan gui thu dau tién. Pap ung ham Challenge/Response nay rat don gian va
khong ¢6 gi kho khin khi mot nguoi ding mudn gui thu cho mot nguoi khac nhung nd

khong miy d& dang cho nhitng ké giri thu rac mudn phat tan mot lwong 16n thu réc di.
Uu diém:

- Déi voi mot s6 ngudi dung cé lugng thu trao ddi thap, hé thong don 1é nay c6
thé chap nhan dugc nhu mot phuong phap hoan hao dé loai trir hoan toan thu rac

tir hom thu cua ho.

Nhuoc diém:
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- Nguoi dung thudng cam thay khong thuan tién. Nhimg ké guri thu rac c6 thé viét
nhitng chuong trinh tra 16i tw dong nhitng chudi héi dap trén.

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

PAu tién s& phan loai cac burc thu thanh thu rac va thu hop 1€. Mot thuat toan duogc
ap dung dé trich chon va danh trong s6 cho céac dic trung cua thu rac theo mdt cach
nao d6 (thuong 1a ap dung cong thirc xac suat). Sau khi trich chon dic trung, hai tap
thu rac va thu hop 1€ s€ dugc sir dung dé huén luyén mot bo phan loai tu dong. Qua

trinh huan luyén dya trén mot phuong phap hoc may.

Ti 1& chan thu rac cia bd loc st dung phwong phap nay rat cao, khoang 99%.
Chuong trinh SpamProbe c6 thé dat t6i ti 18 loc thu réc tdi 99.9%. Cac phuong phap
hoc may va xac suat thong ké cho phép phan loai ca nhing thu rac chua timg xuat hién
truéc d6. Phuong phap ndy con c6 ti 1& chan thu hop phép rat thap, thap hon nhiéu so
v6i phuong phap heuristic. Nhuge diém cta phuong phap nay 1a phai c6 mot tip hop

cac thu dé huan luyén.

Hiéu suat cua bo loc s€ phu thudc nhiéu vao tap huan luyén nay. Tap dir li€u cang
16m cang chtra nhiéu dang khac nhau thi két qua phan loai vé sau s€ cang chinh xac.

2.1.2.6 Loc bang phan mém SpamAssassin

Phuong phép loc bang phan mém SpamAssassin bao gdm mdt tdp cac chuong trinh
loc va céc luat dé xac dinh va danh dau thu rac.Dé xac dinh mot thu méi dén co phai la
thu rac hay khong, né dung dau dé (header) va ndi dung cta thu roi dya trén tap cac
luat duoc xac dinh trudc va nhirng ki hiéu diu cau dic biét (tell-tale), xem thu co6 vi
pham céc luat nay khong sau d6 tinh diém ddi véi ting thu. Tir két qua thu duoc, xac

dinh dugc mdt thu 1a thu rac hay thu thuong.
Uu diém:

- Tilé loc thu rac ciia phuong phap SpamAssassin rat cao
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Nhuoc diém:

- Phuong phap SpamAssassin tiéu tén kha nhiéu tai nguyén (khéi diéu khién trung
tam CPU, bd nhd, thoi gian xir 1y) ciia may chu, dac biét khi phai xur 1y nhiing
email ¢6 dung luong 16n. Cu hinh dé SpamAssassin hoat dong tot, dong thoi
giam nhe sy tiéu ton tai nguyén cho may chu 1a van dé quan trong.

2.2 Tong quan vé hoc may

2.2.1 Khdi niém co bdn

Sy phat trién nhanh chong cua cac ky thuat khai pha dir liéu d3 dwa Hoc may thanh
mot linh vuc riéng biét ciia Khoa hoc may tinh. Hoc may la mot linh vuc cua Tri tué
nhan tao lién quan dén viéc nghién ciru va xay dung céc ki thuat cho phép cac hé thong
"hoc" tu dong tur dit liéu dé giai quyét nhirng van dé cu thé [10]. N6 duoc dé cap lan
dau boi Arthur Samuel vao nam 1959, nhu 14 “mot linh vuc nghién ctru ma ¢ d6 may
tinh c6 kha niang tu hoc ma khong can phai 1ap trinh”. Tom Mitchell, gido su ndi tiéng
cua Dai hoc Carnegie Mellon University dinh nghia cu thé va chuan muc hon nhu sau:
"Mot chuong trinh may tinh CT duogc xem la hoc cach thuc thi mot 16p nhiém vu NV
thong qua trai nghiém KN, d6i v6i thang do niang luc NL néu nhu dung NL ta do thiy

nang luc thyc thi ctia chuong trinh ¢6 tién bo sau khi trai qua KN"[6].

Y tudng co ban cta hoc may 1 huan luyén mo hinh, dua trén mot sb thuat toan, dé
thuc thi cac nhiém vu cu thé nhu: phan 16p, phan cum, hoi quy,... Dua trén tap dit licu
dau vao, md hinh s& duoc huin luyén va sau d6 dugc dung dé du doan. Mot s6 ung
dung thuc té nhu: cho tap dir liéu vé thudc tinh nha ctra nhu s phong, kich thudc, gia
tién, dy doan gia cia mot ngdi nha madi; dya vao hai tap dir licu v& hinh anh cua nhiing
nguoi khoe manh va hinh anh ctia ngudi bi u, phan loai cac hinh anh méi; phan cum

cac buc anh dong vat tir tap dit liéu chua duoc sap xép.
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| l

Nhip dit liéu X Iy di Huin luyén Thir nghiém . Trién khai
™ libu | " méhinh |  mdhinh mb hinh
A

Tap di liéuthi
nghiém

Hinh 2.1 Quy trinh hoc may

Hinh 2.1 mé ta quy trinh chung cia mét tién trinh hoc may. Tién trinh bao gdm 5

budc sau:
- Nhap dir ligu. Pau tién, tap dir liéu dugc tai 1én tr tép tin va luu vao bd nhd.

- Xt 1y dit lidu. Tai budc nay, dir liéu duge tai 1én tir bude 1 s& duoc chuyén doi,
lam sach va chuan hoa dé phu hop voi thuat toan. Dt liéu duoc chuyén doi dé
nam trong cung madt gidi han, c6 cung dinh dang,... Qua trinh trich xuét va lya
chon dic trung ciing dién ra & budc nay. Sau do, dir liéu dugc chia ra thanh hai
tap — ‘tdp huan luyén’ va ‘tap thtr nghiém’. Dir liéu tr tdp huan luyén duoc dung
dé xdy dung mé hinh, sau d6 s& duoc danh gia thong qua tap thir nghiém.

- Huén luyén mo6 hinh. X4y dung mo hinh dya trén thuat toan da lya chon.

- Thtr nghiém mo hinh. M6 hinh d3 duoc x4y dung va huan luyén & bude 3 s&
duoc thir nghiém thong qua tap dit liéu thir nghiém, va két qua sinh ra dugc dung
dé xay dung nén mdt mo hinh mdi, qua trinh dién ra 1ap di 1ap lai nay duoc goi la
“hoc” tir cac mo hinh trude do.

- Trién khai m6 hinh. O buéc nay, mo hinh tdt nhat s& duoc lya chon dé trién khai

(sau mot sb bude lap nhat dinh hoic khi dat duoc két qua can thiét).
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2.2.2 Trich chon dic trung

Trong cac vi du da dua ra ¢ trén, can phai trich xuét cac thudc tinh tir dit liéu dau
vao dé dua vao thuat toan. Vi du, véi truong hop tinh gid nha, dir li€u c6 thé duoc biéu
dién dudi dang ma trn da chiéu, véi mdi cot 1a mot thude tinh va mdi dong 1a gia tri
cua thudc tinh d6. Trong trudong hop hinh anh, dir li¢u co6 thé duoc biéu dién dudi dang
gia tr1 RGB cua mdi pixel. Cac thudc tinh nay dugc goi la dac trung, va ma tran la
vector dac trung. Qua trinh trich xuét dir liéu tir tép tin duogc goi la trich xuét dic trung.
Muc dich cua qua trinh nay la thu dugc mot tap dit licu chi tiét va khong du thtra. Cac
dic trung phai biéu dién thong tin quan trong va lién quan t&i tap dir liéu néu khong két
qua du doan s€ khong chinh xac. Vi thé, trich xuat dic trung 1a mot nhiém vu khong rod
rang, can rat nhiéu nghién ctru va thtr nghiém. Hon nira, voi mdi linh vue, dic trung
cta dir lidu cling khac nhau, nén khong c6 phuong phap chung cho viéc trich xuat dac
trung. Mot yéu cau quan trong khac déi voi mét tap dic trung hop 16 1a khong du thira.
Co céc dac trung du thira nhu cac dac trung noéi vé cung mot thong tin, hoac céac thudc
tinh du thira, ¢6 thé gay anh huong dén thuat toan, tir d6 dan dén két qua khdng chinh
X4c. Ngoai ra, néu dir liéu dau vao qué 16n (qua nhiéu dic trung), nd c6 thé dugc
chuyén doi thanh cac vector dic trung nho hon (giam bét sd dic trung). Qua trinh nay
goi la chon loc dac trung. Két qua cua qua trinh nay 1a lga chon ra céc dic trung bao
quat nhat tir tap dir liéu ma khong 1am giam do chinh xac.

2.2.3 Phdan logi hoc may

2.2.3.1 Hoc co giam sdt va hoc khong giam sat

DPoi véi hoc ¢6 giam sat, viéc hoc dugc dya trén cac dir liéu dugc dan nhan. Trong
truong hop nay, chung ta s& du doan dau ra (outcome) ciia mot dir liéu méi (new input)
dua trén céc cip (input, outcome) da biét tir trudc. Vi du vé dinh gia nha & trén 1a mot
truong hop hoc ¢ giam sat: tp dit liéu cho trude bao gdm cac ngdi nha, thude tinh va

mirc gia cua chung. O diy, nha va thudc tinh 1a dir liéu, mc gia 1a nhan; can phai dy
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doan gia ciia mot ngdi nha moi.

Mot vi du khac, trong nhan dang chir viét tay, c6 anh cua hang nghin vi du ctia moi
chir s6 duogc viét bdi nhiéu ngudi khac nhau. Cac bic anh nay dugc dua vao trong mot
thuat toan va chi cho né biét moi birc anh tuong ting véi chir s6 nao. Sau khi thuat toan
tao ra mOt mo hinh, tirc mot ham s6 ma dau vao la mét birc anh va dau ra la mot chix

s0, khi nhan dugc mdt birc anh m&1 ma mo hinh chua nhin thay bao gio, n6 s€ dy doan

buc anh d6 chira chir s6 nao

a31 99 /D3 242359034936 £809%65 Fasy
302473 200/3F35P2HYE985 1 4] 6qeéeqo 2131
LgL3L 492391392/ 1 V99669799 337 ¢
§3690 30/ 1343150449687 \0370919 /7L

33507 22834V Y¥Y 953392420 L3L 4063
[19&8% 7750942098/ 3*+443852005 | 96/ 8
9500K% WY 773365/ %3dY 1 1553364 59y
O0=1 06/ 563526607\ 5232356350%20 IRé¢6
7433 I C87 4037923693431 7y3+073 732
s5) 606 785¢66SE\N68§7 /05386D/ G574 377 ¢
w/l 759 k204500404 6bbg234¥ | 2| \3 27 (
| &1 49 6 $13V23482155807948465652 0717/
O\ &) 6 S0befT17RA5EF3266S5003 835 g 0%s5
6468 035 6?2/ 673 048R20L/046068 802¢
297> Q362492 /WEI983835Aq/657 5 / 5YSs

Hinh 2.2 B§ co sé dir li€u cua chir so viéet tay

(Nguon: Simple Neural Network implementation in Ruby)
Hoc c6 giam sat dugc chia nho thanh hai loai chinh:
- Phan l6p (Classification). Dua vao tap dir liéu da duoc dan nhan, véi modi nhan
dinh nghia mét 16p, du doan xem mot dir liéu mdi chua biét thudc vao 16p nao.
S6 16p thuong nhé va hitu han. Vi dy: Gmail xac dinh xem mot email c6 phai 1a
spam hay khong; cac hang tin dung x4c dinh xem mot khach hang c6 kha nang

thanh toan no hay khong. Vi du vé chit viét tay & trén cling thudc loai ndy.

- Hoi quy (Regression). Nhin khong duoc chia thanh cac nhom ma 1a mot gid trj
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thuc cu thé. Vi du vé du doan muc gia ctia mot ngoi nha thudc loai nay.

Nguoc lai véi hoc ¢6 giam sat, trong hoc khong giam sat, dir liéu khong duoc dan
nhén. O day, muyc tiéu la tim mdt s6 mau trong tap dit liéu chua dugc phan loai, thay vi
dy doan mét sb gia tri. Mot bai todn quen thudc cua hoc khong giam sat 1a phan cym
(clustering). Phan cum 1a viéc tim kiém diém chung giira cac dir liéu trong tap dit liéu
va chia chiing thanh cac cum twong tmg dua vao diém chung nay. Vi dy: phan nhém
khach hang dya trén hanh vi mua hang.[12]

2.2.3.2 Mt sé ky thudt hoc may

K-Nearest Neighbors

K-Nearest Neighbors (KNN) 12 mét trong nhiing thuat toan don gian nhat (ma
hiéu qua trong mot vai trudng hop) trong s6 cac thuat toan cua hoc may. KNN 1a mot
thuat toan phi tham so, tirc 12 n6 khong dua ra bat ky du doan nao vé ciu tric cia dir
liéu. Khi huan luyén, thuit toan nay khéng hoc mot diéu gi tir dit liéu huan luyén (day
cling 1a 1y do thuét toan nay duoc xép vao loai lazy learning).

KNN ¢6 thé ap dung dugc vao ca hai loai ctia bai toan hoc c6 giam sat 1 Phan
16p va Hoi quy. Trong ca hai bai toan, két qua du doan cia mot diém dir liéu méi duge
suy ra tryc tiép tir k diém dir liéu gan nhat trong tap dit liéu huan luyén. Dbi voi bai
todn phan 16p, két qua dau ra sé 1a 16p ma dir li¢u thude vé, dua trén viéc binh chon
(majority vote) ciia k diém gan nhat. Trong bai todn hoi quy, dau ra ciia mot diém dir
lidu s& bang trung binh ciia dau ra cia k diém gan nhat.

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

Khodng cdch Hamming: di; = Yp_; | Xy — X | (2.1)

Khodang cach Manhattan: di(p,q) = |lp — qll, = X1 pi — qil (2.2)

Khodng cach Minkowski = (X1, | x; — y;|P)Y/P (2.3)

Phuong phap pho bién nhat d6i véi cac bién lién tuc 1a khoang cach Euclidean, duoc
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dinh nghia boi cong thirc (2.4) dudi day:

deuctivean = /21 (q; — )% p va q la cac diém trong khong giann (2.4)

Khoang cach Euclidean pht hop vé6i cac bai toan c¢6 dic trung cung kiéu, véi

cac bai toan cd dic trung thudc nhiu kiéu khac nhau, nén sir dung khoang cich
Manhattan.

Dbi voi cac bai toan phan 16p, dau ra co thé duoc biéu dién dudi dang tap cac

xé4c sudt ma mdi diém thudc vé 16p nao d6. Vi du, v6i bai toan nhi phéan, xac suét co thé

No

, v6i P(0) 1a x4c suat mot diém thudc 16p 0 va
No+ Nq

dugc tinh theo cong thuc (0) =

No, N1 14 s6 cac diém 1an can thudc 16p 0 hodc 1.[9]

Gia tri cua K ciling dong vai tro quan trong trong do chinh xac cua thuat toan du
doan. Tuy nhién, viéc chon K lai 1a mot nhiém vu khong hé don gian. Néu k qué nho thi
dd chinh xéac sé giam, dac biét 1a voi cac tap dir li€u co nhiéu gia tri nhiéu. Con k qué
16n s& giam hiéu nang cua thuat toan. Ngoai ra, néu gi tri k qua 16n s& khién cho mé
hinh bi qué tai, lam cho ranh gidi gitrta cac 16p tré nén it khac biét, dan dén do chinh
xac cling bi giam. Thong thuong, k thuong dugc chon theo cong thirc (2.5) dudi day:

k= +n (2.5)

Vi cac bai toan c¢6 s6 16p 1a chan, nén chon k 1¢ dé qua trinh binh chon khong
¢ két qua hoa.

Han ché cta thuét toan KNN 1a hiéu suét kém trén cac bod dit liéu duoc phan
phdi khong dong déu. Néu mot 16p ¢6 nhiéu diém dir liéu hon cac 16p khac, mot diém
dir liéu méi s& c¢6 nhiéu diém lan can thudc 16p d6 va tir 46 din dén két qua du doan
khéng chinh xac [5].

Thudt toan Random Forest
Random Forest 1a mot trong cac thuat toan thong dung nhat trong hoc may. Thuét
toan nay hau nhu khong yéu cau tién xir 1y dir liéu va 1ap mo hinh nhung thuong cho

két qua kha chinh xac. Random Forest dua trén tinh ngau nhién (random) va duoc tao
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nén tir nhiéu cay quyét dinh (forest — “rimg”).

Y tudng co ban cua thuét toan 13 xay dung cac cay quyét dinh dya trén cac tap con
ddc 1ap nhau thudc tap dir liéu cho trude. Tai mdi nit, mot ) gia tri dac trung s€ duoc
lwa chon ngéu nhién cho té1 khi tim théiy cach phan chia tdt nhat. Tom lai, thuét toan co
thé dugc mo ta nhu sau :

- Céc cay dugc xay dung dya trén 2/3 dir li¢u cua tap dr licu huin luyén

(62.3%). Dit liéu duoc lya chon ngau nhién.

- Mot sb bién du doan duoc chon ngﬁu nhién tur téng sb céc bién dy doan. Sau
do, cach phan chia tdt nhat cia cac bién duogc lua chon s& dugc dung dé
phan chia ntat. Theo mac dinh, s6 luong bién duoc chon sé 1a cin bac hai cua
tong s cac thudc tinh dung dé dy doan va khong ddi ddi véi cac cay.

- Ti 1€ du doan sai duogc tinh toan dua vao phén di liéu con lai (dir liéu out-of-

bag).

- Mbi cay huin luyén s€ dua ra mdt két qua phan loai, dugc goi 1a “bd phiéu”.

L6p nhan duoc nhiéu “phiéu” nhat s& dugc chon 1 két qua cubi cung. So dd
thuat toan dugc thé hién ¢ hinh 2.4

Random Forest thira ké rat nhiéu wu diém cua thuét toan cay quyét dinh. Random
Forest c6 thé ding cho ca hai bai todn phéan loai va hoi quy, boi né don gian va dé thich
nghi, két qua dua ra ciing chinh xac hon. Tuy nhién, khong nhu ciy quyét dinh, ciu
tric cua Random Forest rat phtc tap nén khong thé hiéu duoc co ché hoat dong bén
trong cuia thuat toan. Ngoai ra, Random Forest ciing 6n dinh hon so véi cdy quyét dinh.
Dbi v6i cdy quyét dinh, chi can dir liéu bi sira d6i mot chit thi ca cay ciing s& bi thay
d6i, lam giam d6 chinh xac. Con véi thuat toan Random Forest, do no duoc két hop tir

rat nhiéu cay quyét dinh nén n6 sé& 6n dinh hon .[1]
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Thudt todan Logistic Regression
Phuong phap hdi quy logistic 1a mot mo hinh hdi quy nham du doan gia tri dau ra roi
rac (discrete target variable) y ing véi mot vée-to dau vao x. Viée nay tuwong duong
v6i chuyén phan loai cac dau vao x vao cac nhom y twong Gng. Vi du, xem mot btic anh
c6 chira mot con méo hay khong. Thi & day ta coi dau ra y = 1 néu bude anh ¢6 mot con
me&o va y = 0 néu burc anh khong c6 con méo nao. Pau vao x & ddy sé& 1a cac pixel mot
btrc anh dau vao. Sir dung phuong phap thong ké ta c6 thé coi rang kha ning dau vao x
ndm trong nhéom y, 1a xac xuat nhom y, khi biét x: p(yo|x). Ta c6 ham

sigmoid (logistic sigmoid function).[6]
1

PoX)=r——=0(@) (2.6)
van dung thuyét phan phéi chuan, ta cé thé chi ra rang: a=w’x+w,

Dit xo=[1,.....,1] ta c6 thé viét gon : a=w'x

Thay vao cong thirc (2.6) bén trén ta 6 : p(y0|x):m: a(wTx) Trong do x 1A

thudc tinh dau vao con w 1a trong sd twong Gng.
Ta phai t6i vu ham mat mat

m

7(w) = == 3" (vt0ge’™ + (1~ y9)tog(1 ~ o))

m <
=1

Theo phuong phap Gradient Descent ta cip nhat tham sé sau mdi vong lip [11]:
1

W=w— T}EXT(J -)

2.2.4 Thudt toan khai pha dit liéu van ban

Thudt toan TF-1DF

TF-IDF (Term Frequency — Inverse Document Frequency) la mot ki thuat sir dung
trong khai pha dir liéu vin ban. Trong sb nay duogc str dung dé danh gia tim quan trong

cua mdt tir trong mot van ban. Gid tri cao thé hién d¢ quan trong cao va n6 phu thudc



32

vao s 1an tir xuat hién trong vin ban nhung bu lai béi tin suét cua tir d6 trong tap dir
lidu. Mot vai bién thé ctia TF-IDF thuong duoc st dung trong cac hé théng tim kiém
nhu mot coéng cu chinh dé danh gia va sip xép vin ban dya vao truy van cua ngudi
ding. TF-IDF ciing dugc st dung dé loc nhiing tir stopwords trong cc bai toan nhu
tom tit vin ban va phan loai vin ban.

TF: Term Frequency(Tan suét xuit hién cta tir) 13 s6 1an tir xudt hién trong vin ban. Vi
céc van ban co thé c6 do dai ngén khac nhau nén mot sd tir ¢6 thé xuét hién nhiéu lan
trong mot van ban dai hon 1a mot van ban ngan. Nhu vay, term frequency thuong duoc

chia cho do dai vin ban( téng sb tir trong mot vin ban).

f(t,d)
max{f(w,d) : w € d}

6 (¢, d) =

Trong do6:

tf(t, d): tAn sudt xuat hién cta tir t trong van ban d

f(t, d): S6 1an xuat hién cua tir t trong vin ban d

max({f(w, d) : w € d}): S6 1an xuét hién cua tir c6 sd 1an xuét hién nhiéu nhat trong

van ban d.

IDF: Inverse Document Frequency(Nghich dao tan suit ctia vin ban), giup danh gia
tam quan trong cua mdt tur . Khi tinh todn TF , tat ca cac tir duoc coi nhu co do quan
trong bang nhau. Nhung mdt s tir nhu “is”, “of” va “that” thudng xuat hién rat nhiéu
1an nhung d6 quan trong 13 khong cao. Nhu thé ching ta can giam d6 quan trong cua

nhitng tir ndy xudng.

|D|
{d € D:tecd}

idf(¢, D) = log

Trong do:
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1df(t, D): gia tri 1df cda tu t trong tdp van ban
ID|: Tong s6 vin ban trong tap D

{d € D : t € d}|: thé hién s6 vin ban trong tap D c6 chtra tir t.

Co s6 logarit trong cong thirc nay khong thay d6i gia tri idf cta tir ma chi thu hep
khoang gia tri cua tir d6. Vi thay d6i co sb s& dan dén viéc gia trj cua cac tir thay dbi
bdi mot sé nhat dinh va ty 18 giita cac trong luong voi nhau s& khong thay d6i. (noi
cach khac, thay d6i co sb s& khong anh hudng dén ty 18 giita cac gia tri IDF). Viéc st
dung logarit nham gitip gié tri tf-idf ctia mot tir nho hon, do ching ta c6 cong thirc tinh
tf-idf ciia mot tir trong 1 van ban 1a tich cua tf va idf cia tr d6. Cu thé, ching ta
O cong thirc tinh TF-IDF hoan chinh nhu sau:

tfidf(t, d, D) = tf(t,d) x idf(¢, D)

Nhitng tir c6 gia tri TF-IDF cao 1a nhitng tir xuat hién nhiéu trong vin ban nay, va
xuét hién it trong cac van ban khac. Viéc nay gitp loc ra nhimg tir phd bién va giir lai
nhirng tir c6 gia tri cao (tr khoa cua van ban do).

2.3 Phuwong phap phan loai d¢ wu tién cia thu dién tir

2.3.1 CAc thanh phan ciia mét thw dién tiv

Céc thanh phan ctia mot thu dién tir thong thudng bao gdm ngudi guri, ngudi nhan,
thoi gian, tiéu dé, phan ndi dung, cac tép tin dinh kém. Trong cong viéc hang ngay, ta
s& nhan duge rit nhiéu email nén c6 thé doc ludt qua tiéu dé dé nim duoc nodi dung so
luoc va quyét dinh doc email nao truge. Do do, tieu dé thuong duoc viét cu thé va ngén
gon diéu quan trong chira dung trong ndi dung. Noi dung cta thu 13 phan nguoi viét va
ngudi doc trao doi véi nhau, chira thong tin ma birc thu muén truyén tai. Thu dién tir
khac voi thu thuong nén nguoi dung c6 thé gui thém cac tip kém theo phuc vu cho
viéc truyén tai thong tin dugc cu thé rd rang hon. Thoi gian gui theo dinh dang ngay

thdng nam, cac ti€u deé, nd1 dung & dang van ban. Nguoi gl ngudi nhan 1a cac dia chi
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hom thu cua nguoi dung.
2.3.2 Lwa chon dic trung dé xét dp wu tién

Thu dién tir 1a mét phuong tién dua trén su trao doi qua lai. Moi nguoi gui va nhan
thu theo thoi gian. Mot buc thu dién tr quan trong hay khong phai dua vao cac dac
trung cua cudc trao doi giita ngudi giri va ngudi nhan chir khong don thuan chi 1a dua
vao ndi dung cua thu d6. Ta dya vao cac dic trung cta thu dé du doan xem ngudi dung
s& tuong tac thé nao véi thu nhan duoc trong thoi gian sip téi. D6 1a myc dich cua
phuong phap phan loai do uu tién thu dién tir. Co té1 hang tram cac dac trung cua thu
6 thé duoc xét t6i. Nhitng dic trung ndo ¢ nhiéu gia tri va dang duoc quan tim hon .
Thu dién tir 1a phuong tién dya trén giao dich, cac dic trung xa hoi sé 1a tdi quan trong
trong viéc danh gia tim quan trong cua thu [3]. N6 dugc giri dén tir ai. RS rang mot
nguoi nhan dugc mot khdi luong 16n cac tin nhén email tr mot dia chi nhat dinh, thi c6
thé nguoi ding c6 két ndi xa hoi manh mé v4i nguoi giri. Néu nguoi ding ¢ tan suat
phan hoi thudng xuyén véi dia chi email nguoi guri thi cang chic chian két ndi xa hoi
manh m¢ gitra 2 nguoi. Vay dac trung ddng xem xét 1a dia chi nguoi gui, nguoi nhén,
tan suat phan hoi gitta ho. Pic trung quan trong ma ta ch y 1 thoi gian nhan duoc
email. Tiép theo xem xét email d6 c6 dang & trong mot ludng email nao d6 khong.
Nhitng email cting luéng thudng ciing chii dé, va c6 thé 1a dé tra 10i lai mot thu khac.
Vi du nhu & Gmail thi né duge danh diu 1a “RE”. Ta trich xuit dic trung tr nd1 dung
cta thu bang cac k¥ thuat khai thac van ban. Cu thé, néu c6 cac thuat ngit pho bién
trong cac chu dé va nodi dung email ma ngudi dung nhan duoc, thi cc email trong
tuong lai ¢ chira cac thuat ngir ndy & trong chu dé va ndi dung c6 thé quan trong hon
thuat ngit khong xuét hién. Pay 1a mot k§ thuat pho bién va duoc dé cap ngan gon
trong phan mo ta vé hop thu wu tién Google Google. Khi xét dén cac dic trung ndi
dung dya ca chu dé va ndi dung email, c6 mot s thuat ngit it quan trong hon trong mot

cha dé email so voi khi & trong ndi dung. Do d6, khéng nén coi tam quan trong twong
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d6i cua cac thuat ngir pho bién trong hai tinh ning nay nhu nhau. [2]

1. Wha is this from?
:--p| Use the volume of message from this person

Priority feartures of an email as a proxy for a social feature.
To: zzzz@localhost.netnoteinc.com :
From: fork-admin@xent.com «-eeeeeeenreeeens 2. When was this received?
Date: Thu, 22 Aug 2002 16:09:34 ++=ssrssesfernsensannaes | We don't know when it was read, so we must
Subj: public mailing list sign up package - -f------: use server date/time for time measurements.
Has anyone seen/heard of/used some :
package that would let a random person: 3. Is this an active thread?
SEALBMRCIAgS EMe AN AN, () If this email is part of known thread,
then administer that list. Also B s >

determine the activity level and popular thread
terms as a thread feature.

of course let ppl sign up for the lists and "
manage their subscriptions.
Similar to the old listbot.org, but i'd like :
to have it running on my :
server not someone elses :)

: : 4. What does the message say?
»---3| Parse the contents of the message to find what
Chris terms are most popular as a content feature.

Hinh 2.4 Cac dic trung cin quan tam [2]

2.3.3 Cdch tinh trong so dwa vao cdc dic trung

Dic trung tan suat thu giri dén: Pém s6 1an xuat hién ctia mdi dia chi email trong sb
email dung dé trainning. V&i s6 1an xuit hién caa mot dia chi email 1a x;. Trong s6 thir
nhét Wl = loglo xl'

Pic trung tan sudt thu phan hdi: Loc cac email 1a email phan hoéi. Goi sb 1an xuét
hién mdt dia chi email trong s6 cac email phan hdi 1a x;j. Trong s6 thir hai: w, =
log x;

bac trung ti 1€ ) lugng thu trén thoi gian ctua luéng email: Loc cac thread thu,
Loai cac thread khong co reply, tinh téng thoi gian cia thread dé. Véi thread i. Goi
téng thoi gian cia thread 13 t v6i t tinh bang gidy, s6 lugng thu qua lai cia ludng thu i

1a n. Trong sb thir ba: wy = loglo%
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Str dung phuong phap TF-IDF, tinh dugc do quan trong ctia cac tur trong ndi dung
clia cac email trong tdp mau. V&i m 13 s6 luong tir ctia ndi dung thu, x; 1a d6 quan
trong cua tung tu.

Pic trung d6 quan trong ctia ndi dung thu: Trong s6 thir tu 14 : w, = logy, Yit X;
Pic trung d6 quan trong cua tiéu dé: Vi n 1a sb luong tir cua tiéu dé caa mdi thu, x; 14

d6 quan trong cua ting tir. Trong s6 thir nim 1a ws = log,, Y1 x;. [2]
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CHUONG 3 - CAI PAT VA THU NGHIEM
Chuong 3 s& tién hanh 4p dung phuong phap phan loai dd gi6i thiéu ¢ chuong 2 vao
tap dir liéu 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 thdp dir liéu

Trong phﬁn chuong 3, bd dit liéu dugc st dung 1a bo dir li€u thu thap trén mang
internet. Str dung Goolge takeout dé liy flie Mbox dit liéu mail cia tén mién

@fpt.edu.vn

A

Google Account : i o
¢ Download your data

1 Select data to include

Keep
All notes and media attachments stored in Google Keep D

M Mail

All of the messages and attachments in your Gmail account in MBOX format
More info

B MBOX format = All Mail data included

a Maps

Your preferences and personal places in Maps D

Maps (your places)
A pecords of your starred places and place reviews. O

Hinh 3.1 : Lay dir liéu bang Google Takeout
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Hinh 3.2 : Lay dir liéu bang Google Takeout 2

B dit liéu thuc nghiém gém 30 user:

Téng s mail S6 mail quan trong S6 mail khéng quan trong

61733 20054 41679

3.1.2 Tién xur Iy di¥ ligu
V&i mdi email c¢6 toi da 12 truong dir lieu. Cac email déu duogc lay tir tén mién
@fpt.edu.vn. Véi mdi email dugc 1y ra voi cac truong dir liéu {subject’,’from’,
‘to’,’date’,’body’} loc bd cac email c6 loai ngdn nglr khac chi dé lai cac thu 1a tiéng
Viét. Cac email duoc luu trong tép dinh dang mbox chuyén vé dinh dang csv.

3.2 Thuc nghiém danh gia
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Tan do liéu

Trich chon déc trung

Trich xuét dic trung

Y trung )
e v ~
Luva chon dac
_ W,

1
1
1
1
1
1
1
1
1
1
:
1
2 X L)
Biéu dién dic !
1
1
1
1
1
1
1
1
1
1
1
1
1

Dit liéu huan luyén M Dit liéu thu nghiémﬂ

L

Huan luyén

M6 hinh hoc
Str dung k¥ thuat hoc

‘ Két qua

Hinh 3.3 : M6 hinh qua trinh phéin loai thw dién tir

Qua trinh thyc hién bao gém 2 giai doan:
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- Giai doan huan luyén : Pau vao cua giai doan nay la cac dir liéu da duoc tién xu
1y dé dua ra cac vector dac trung. Trong budc huan luyén, dir liu sé dugc phan
loai theo nhan phan loai twong Ung, sau d6 st dung cac thuat toan hoc may dé

dua ra by phan loai twrong Ung phuc vu cho giai doan phat hién.

- Giai doan phat hién: Dir li¢u trong giai doan nay dugc xtr 1y twong tu nhu dit li¢u
trong giai doan huin luyén. Pau vao cua giai doan phat hién 1a dit liéu da dugc
tién xir Iy va model (bo phan loai — két qua cia giai doan huan luyén).

Ap dung cic tinh cic trong s6 & chuong 2 ta sé& c6 diém s6 cu thé cho mdi e-mail va

dugc tinh bang ham log cia tich cac dic trung.

MBoi truong thir nghiém: Hé diéu hanh window 10, Ngon ngit python.
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3.3 Két qua chay thuc nghigm
Bing 3.1: Két qud chay thir nghiém
Model

Random Forest KNN Logistic Regression

AUC F1 Recal AUC F1 Recall AUC F1  Recall

chiennthe141748 | 0.912 | 0.892 | 0.896 |[0.835| 0.862 | 0.876 |0.795| 0.84 0.885

dangnhhal40192 | 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

ducnmhel30666 | 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

quangnvse05839 | 0.884 | 0.795 | 0.795 |0.762 | 0.702 | 0.703 | 0.692 | 0.644 0.645

quynhthse04640 | 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

toannbsb02527 | 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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Béang 3.2 D§ hiéu qua trung binh cia 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 18 giita sé diém duoc du doan dang va tong sd diém trong tap dit
lidu kiém thir. Recall: 14 ty 1¢ s6 diém true positive trong tong sé nhirng diém thuc su 1a
positive (TP+FN). Gi4 tri recall cao dong nghia véi viéc TPR (true positive Rate) cao,
tire 12 ty 18 bo soét cac diém thuc sy positive 1a thap.F1-score: 1a harmonic mean cua

precision va recall. F1 cang cao, bo phan loai cang tbt.

3.3 Két luan chwong 3

Tir két qua trén ta thiy dugc voi thuat toan Random Forest cac chi s6 1a tot nhat véi
cac chi s6 : AUC : 0.854,F1 : 0.795,Recall : 0.797 Cho két qua phan loai t6t nhat trong

ba thuat toan.
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KET LUAN VA KIEN NGHI

1. Két qua dat dugc

- Trinh bay sy pho bién vai tro ctia thu dién tir trong cudc séng hién dai.

- Trinh bay két qua nghién ciru vé thu dién tir: dinh nghia, lich str phat trién thu
dién tir, cac thanh phan ciu trac cta hé thong thu dién tir.

- Céc giai phap hé thong thu dién tir ma ngudn mé. Chi tiét cai dat kién tric hé
théng, cac thanh phan ctia ma ngudn mé Zimba.

- Trinh bay cac phuong phéap hd trg danh gia gia mirc d6 wu tién thu dién .

- Trinh bay co so 1y thuyét, phuong phap danh gia muic d6 vu tién cua thu dién tir

- Tién hanh thyc nghiém, danh gia két qua. Qua trinh thyc nghiém hoc vién xu 1y

dir 1iéu 1a cac email thu thap duoc trén internet. St dung thuat toan, phuong phéap

duogc trinh bay & chuong 2 dé tinh toan cac trong s tir cac dic trung cua thu, dua

vao cac thuat toan hoc may dé thuc hién phan 16p. Thuat toan hiéu qua nhét khi thuc

nghiém la thuat toan Random Forest.

2. Huéng phat trién ciia luan vin

Mot s6 hudng phat trién tiép theo cua luan van:

- Nghién ctru cac cong nghé moi dugce ing dung trong phan loai va ddnh gia mirc
do uu tién cua thu dién tu.

- Nghién clru cai tién phuong phap danh gia mirc d6 wu tién cua thu dién tir bang

tiéng Viét.
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