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TOM TAT— Bai bio nay trinh bay ap dung cong cu trong linh virc hoc may va thuit todn ciy quyét dinh dé xay dwng mé hinh
phén tich dit liéu dw bdo sém nhirng thué bao r&i mang. M6 hinh st dung nguén dit liéu lich st cac thudc tinh la nguyén nhan
gdy ra sy roi mang clia cac thué bao tai VNPT Dong Nai. K&t qua dw bao khach hang c6 kha ning roi mang cao véi ti 1€ chinh
xac dw bdo ctia mé hinh so védi s6 liéu thwc té rat cao.

Tir kh6a— Hoc mdy, cy quyét dinh, khach hang thué bao, mang vién thong,
I. GIO'I THIEU

Thué bao r&i mang ludn 1a vin dé “dau dau” cta cac nha mang trong nwéc cling nhw trén thé gidi boi 18 khach
hang (thué bao) chinh la ngwdi mang lai doanh thu va duy tri hoat dong ctia cdc nha mang. P& duy tri va phat
trién hoat déng kinh doanh ctia minh, cic nha mang phai tim moi cach dé€ phat trién thué bao méi nhwng dong
thoi cling phai tim cich dé duy tri hoat dong cua cac thué bao hién hitru. Téng chi phi d€ phat trién mot thué bao
mé&i cao hon nhiéu so véi viéc duy tri mot thué bao hién hiru.

Dé& phat trién 1 thué bao méi cic khodn chi phi phai tén:

Chi phi nhan cong: 50.000/thué bao;

Day thué bao: Pon gia * chiéu dai mét day binh quén theo dinh mc = 900 * 150 = 135.000 VND;
Modem: 900.000 VND.

Téng chi phi cho 1 thué bao phét trién méi khodng: 1.085.000 VND.

Trong khi d6 viéc thuc hién chinh sach khuyén mii giam gia cwéc d6i véi khach hang st dung 14u ndm (VD: gidm
gia cuwde 3 ky hod don thang sau lién ké...) nhdm muc dich gitr chan khich hang hién hitu s& khdi phai mit khoan
hao hut chi phi nhw trén, va lai tao niém tin d6i véi khach hang.

Bén canh d6, doanh thu tlr cic thué bao hién hiru (dic biét 1a cac thué bao 1au nim) cao hon nhiéu so véi doanh
thu cda cac thué bao méi (theo thong ké sd liéu tai VNPT Pong Nai, thué bao ldu ndm c6 doanh thu trung binh
cao hon so thué bao méi: doanh thu binh quén cta thué bao trwéc ngay 31/12/2020 1a 169.952 VND, thué bao
phét trién mai trong nam 2021 1a 123.485 VND). Chinh vi Iy do trén, cic nha mang trén thé gi¢i khong ngirng
tim kiém cac giai phap va nghién ctru phat trién cac tng dung dé xac dinh, dw doan sém thué bao c6 kha ning roi
mang dé& c6 bién phap kip thoi tic ddng nham duy tri thué bao doé hoat dong.

Ngay nay, thi trudng vién thong trén toan thé gi¢i dang phai déi mit véi mat doanh thu nghiém trong do canh
tranh gay gt va mat khach hang tiém ning. D& gitt l¢i thé canh tranh va c6 dwoc cang nhiéu khach hang cang tét,
hAu hét cic nha khai thac dau tw mot khoan chi khéng 16 d€ mé rong hoat dong kinh doanh cta ho. Do d6, viéc
gilt chin khach hang tiém nang (khach hang hién hiru) tré nén quan trong déi véi cac nha khai thac dé c6 thé thu
lai s§ tién da dau tw va dat dwoc loi nhuan trong mot khodng thoi gian ngin nhat.

Viéc khach hang ngirng st dung dich vu clia cong ty trong mdt khodng thoi gian nhat dinh va chuyén sang nha
mang khac dwgc dinh nghia 1a khach hang roi mang [1].

Cac cong ty thi lubn muén c6 thém cang nhiéu khach hang cang t6t. Mic du vy, qua thoi gian, ty 1é khach hang
méi/ khach hang roi mang cé xu huéng tién téi bing 1. Vi vay, tic dong cia khach hang r&i mang ngay cang tré
nén manh mé va can dwgc quan tim hon.

Viéc r&i mang thwong gén lién voi vong doi clia nganh, khi nganh dang trong giai doan phat trién, viéc ban hang
tang truwedng bung no, s6 khach hang méi vueot xa s6 khach hang roi mang, nhwng khi & giai doan bio hoa, cac
cong ty sé tap trung vao viéc giam ti 1é roi mang.

Thoi diém khach hang roi mang sé cho biét khach hang gin bo véi cong ty trong bao 14u, gia tri vong doi cta
khéach hang (CLV) d6i vdi cong ty. CLV dwoc tinh bang téng doanh thu ma Céng ty thu dugc tir khach hang trong
sudt vong doi cia khach hang trir di tong chi phi thu hut khach hang, ban hang, dich vu khach hang (quy ra tién).

Cac nghién cru treéc ddy da dwa ra khai niém khach hang roi mang tir nhiéu quan diém khac nhau. Theo
Olafsson, Li, va Wu [3], c6 2 loai r&i mang khac nhau. Loai thit nhit 1a roi mang chi dong (nghia 1a khach hang

* Coressponding Author



4 DU’ BAO KHACH HANG THUE BAO RO'T1 MANG DICH VU FIBER

cha dong chon dirng st dung dich vu). Loai thi hai la r&i mang bi dong (nghia la khi nhirng khach hang khong
con 1a khach hang tot nira va céng ty lwa chon dirng mdéi quan hé nay).

Burez va Van den Poel [2] d3 chia roi mang chi déng thanh 2 nhém: Réi mang do vin dé thwong mai va roi
mang do vin dé tai chinh. Réi mang do vin dé thwong mai la tredrng hop khach hang khéng gia han hop déng cé
thoi han ¢6 dinh cta ho khi hop déng hét han. Réi mang do van dé tai chinh la trwong hop khach hang ngirng
thanh toan trong qua trinh thwc hién hgp dong ma ho dang bi rang budc.

Ngay nay, khach hang r&i mang da tré thanh vin dé quan tAm chinh cla cac cong ty trong tit ca cac linh vuc va
cac cong ty budc phai hanh déng d€ xit Iy vin dé nay.

Xem xét ty 1 roi mang cta cac nganh khac nhau, c6 thé nhan thiy nganh vién thong 1a mét trong nhitng nganh
c6 ti Ié roi mang cao nhat véi ti 1€ roi mang trung binh hang nam tir 20% dén 40%. Khach hang r&i mang trong
linh vuc vién thong dwoc hi€u 1a khach hang chuyén tir nha cung cip nay sang nha cung cip khac.

C6 2 cach tiép cin co ban do6i véi viec quan 1y roi mang. Cach tiép cin thir nhit la ti€p cdn khong ¢ muc tiéu dwa
vao cac sdn phdm ndi troi va truyén thong rong rai d€ ting long trung thanh va duy tri khach hang. Cach tiép can
thi hai 14 tiép cin c6 muc tiéu dwa vao viéc xac dinh nhirng khach hang c6 kha ning r&i mang, sau d6 cung cip
cho ho nhitng gia tri khuyén khich trwc tiép (khuyén mai) hodc tao ra cac géi dich vu phit hgp cho khach hang dé
gilt ho & lai.

Cach tiép cin c6 muc tiéu gbm 2 loai: bi déng va cht dong. Véi cach tiép cin bi dong, cdng ty cho cho dén khi
khéch hang lién hé v6i cong ty d€ hiy dich vy, céng ty sau d6 méi dwa ra cho khach hang nhitng chinh sach
khuyén khich, vi du khuyé&n mai gidm gia, dé giit khach hang & lai. Vé&i cach ti€p can chii ddng, cdng ty c6 ging xac
dinh nhirng khach hang c6 kha niang r&i mang trong mot thdi gian ngin tiép theo. Sau dé, cong ty sé thuc hién
nhitng chwong trinh hodc chinh sach dic biét dé giit cho khach hang khéng r&i mang. Cach tiép can chu dong cé
nhirng lgi ich 14 chi phi khuyén khich thip (b&i vi phan khuyén khich d6 khong can thiét phai cao nhw tai thoi
diém khach hang da quyét dinh sé r&i mang réi) va béi vi khach hang khong duwgc chuin b sdn dé thwong lwong
c6 dwgc mirc khuyén khich tét hon véi 1y do roi mang. Tuy nhién, cach tiép cdn nay sé giy lang phi néu viéc dw
doan roi mang 1a khong chinh xac, bdi vi sau d6 céng ty sé phai 1ang phi mdt lwgng 16n chi phi d€ khuyén khich
nhitng khach hang thuc t€ van & lai véi mang minh.

Dé giai quyét van dé nay, rat nhidu nd lwc da thuc hién d€ cé dwoc cai nhin chinh x4c hon vé r&i mang. Nhin
chung, cac nghién ctru trong linh virc nay déu tip trung vé mot trong nhitng muc dich chinh sau: tim ra cic nhan
td anh hwdng dén khach hang roi mang, hodc xdy dwng mo hinh cho viéc dw doan khach hang roi mang.

Hién nay, trong linh vuc phat trién dich vu FiberVnn trong nwéc c6 ba nha mang vién théng lén dang dau tw
trong linh vic nay 1a Tap doan bwu chinh vién thong Viét Nam “VNPT”, Cong ty vién thong FPT, Cong ty vién
thong Viettel. Theo s8 liéu clia Cuc vién thong cong bd thi phan dén cudi ndm 2021, thi phan internet cap quang
cta VNPT ding th 2 chiém 32,31% thi phan, dirng thi¢ 1 1a Viettel chiém 48,96%, FPT chiém 18,5% thi phan
con lai 1a ctia cac doanh nghiép khac. Do d6 viéc canh tranh va thu hut khach hang trong viéc phat trién thué bao
cling nhw gilt chin khach hang cia cic nha mang canh tranh ngay cang tré nén quyét liét hon.

Tuy nhién, hién nay bai toan du bao khach hang roi mang da dwoc cac Vién thong tinh, thanh phd khac da xay
dwng va dwa vao stt dung chi yéu phan tich va dw bao trén dich vu di déng chwa ap dung cho dich vu Fiber.

Hién tai, Vién thong Dong Nai thuwc hién phan tich s6 liéu dé loc danh sach cac khach hang st dung dich vu Fiber
c6 kha ning roi mang cao chi yéu dwa vao céc chi tiéu bao cio thdng ké tir cac hé théng diéu hanh san xuit kinh
doanh, hé théng BI cii dan dén viéc du bao sé liéu khong duoc nhanh chéng, chinh xac va mat rat nhiéu thoi gian.

Xuit phat tir nhitng khé khan va yéu ciu dat ra d6i véi don vi minh, nhém dé tai nghién ctru xay dung hé thong
co s& dir liéu khach hang, tip hop lich st cac thudc tinh 13 nguyén nhin dnh hwdng dén sw roi mang cia khach
hang (Vi du: d6 hai long ctia khach hang trong cong tac lap dit va stta chita; viéc khach hang thuc hién thanh
todn dung han; d6 6n dinh phuc vu dich vu ctia nha mang...) va 4p dung cac kj thuit may hoc vao viéc phan tich
dit liéu khach hang da roi mang tir d6 dw bao thué bao dang st dung cé kha nang roi mang cao.

IL. PHUONG PHAP THU'C HIEN

Trong bai bdo nay, phwong phap thwc hién bai toan dw bao thué bao roi mang bang thuat toan ciy quyét dinh
tang cwdong hai lép va ngudn s liéu thwe té tai VNPT Dong Nai.

Tap dit liéu mau dung d€ huin luyén 1a tp dit liéu lich st cac thudc tinh 12 nguyén nhan gy dnh hwéng dén viéc
roi mang cta khach hang dwoc lwu triv va trich xuit dén thang 12/2020 cta 238.700 thué bao dang st dung
hodc da roi mang tai VNPT Dong Nai, bao gobm 14 c6t trong d6 13 cot dau bao gdbm céc thudc tinh anh hwéng dén
su roi mang cta thué bao, cot 14 1a ¢ot Churn (thanhly), cot nay 13 ¢t gin nhin cla tip dit liéu, cot d€ nhan biét
1a thué bao c6 y dinh r&oi mang hay khong.
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Cac thudc tinh str dung trong tip dit liéu huin luyén:

Khu vie (khuvuc_id): dia ban (4p, x4, khu phé, xd phwong...) huyén quén ly thué bao.

béi twong (phanloaikh_id): d6i twong phan loai khach hang (c4 nhin, doanh nghiép, hanh chinh sw nghiép,
treong hoc...).

S6 Ian bao hong (solan_bh): S8 I4n thué bao bio hong do sw ¢ (ddt cap, khong tin hiéu, mang chap chon ...).
S6 1an goi kiém (solan_gk): S6 1an bo phin cham séc khach hang thuc hién goi kiém dé khio sat dich vu
dwong truyén trong viéc 13p dit va stra chira.

S6 I4an goi ki€ém hai long (solan_gk_hl): S& I4n khach hang tra 101 hai long khi dwoc goi kiém.

S6 Ian goi ki€ém khong hai long (solan_gk_khl): S6 1an khach hang tra 1 hai khéng long khi dwoc goi kiém.

S6 Ian tam ngung (solan_td): SO lan khach hang xin tam ngung hodc bi tam ngung stt dung dich vu (do yéu
cau hodc ng cwéc ...).

S6 thang st dung (sothang_sd): Tudi doi str dung cia khach hang.

Gia cudrc (gia_cuoc): Gia goi cwde khach hang dang ky str dung tron goéi trong thang.

Khéng phat sinh lvu lwong (kpsll): S6 ngay khéng phat sinh luwu lwong cta thué bao thang truéee lién keé.

S6 1an gia han dat coc (solan_gh_datcoc): S6 lan thué bao thyc hién gia han dit coc tra trwdc khi hét tién dat
coc.

S6 thang s dung khi hét dit coc (sothang_sd_hetdc): S6 thang khach hang sir dung tiép sau khi hét tién dat
coc (chuyén qua hinh thirc tra sau).

Diém tin nhiém (diemtinnhiem): S6 diém tinh nhiém danh gia khach hang (Cac tiéu chi danh gia: thoi gian st
dung dich vy, gia géi cwédc dich vy, thanh todn tién ding han...).

Thanh ly (thanhly): Trang thai thué bao con str dung hoac thanh ly.

Mb hinh dv bao s& dwoc thuc hién bang hai phwong phap:
A. PHUONG PHAP 1

Phwong phéap nay sé thuc hién trén b dw liéu tho ban d4u chwa qua buwéc tién x 1y va chuin hod dir liéu, bao
gdm 13 thudc tinh cta tap danh sach 238.700 khich hang dwoc lwu trir dwdi dang file .CSV (mau_train.csv), ti 1é
s6 khach hang dan nhén (0:1) nhw Bang 1.

Bang 1. Bdng ti I¢ s6 khdch hang ddn nhén (0:1) chwa thywc hién tién xit Iy

T6ng s6 record T6ng s6 gan nhin (0) Tilé To6ng s6 gan nhin (1) Tilé

238700 171.561 71.87% 67139 28.13%

Bang 2. Bdng tdp dir liéu chwa chudn hod

khuvuc_id phanloaikh_id solan_bh solan_gk solan_gk_hl solan_gk_khl solan_td sothang_sd muccuoctb_id kpsll solan_gh_datcoc sothang_sd_hetdc diemtinnhiem thanhly

432 15 D. 1 0 0 0 7 130817 0 0 0 50 0
528 15 1 2 2 0 0 7 130817 0 0 0 50 0
391 15 0 1 1 0 0 7 120000 0 0 0 50 0
366 15 0 1 1 0 0 7 120000 0 0 0 50 0
542 15 0 1 0 0 0 7 171818 0 0 0 50 0
525 15 0 1 0 0 0 7 130817 0 0 0 50 0
371 8 0 1 1 0 0 7 190909 0 0 0 54 0
516 15 0 1 0 0 1 7 0 0 0 0 50 0
512 16 0 1 1 0 0 7 199091 0 0 0 50 0
391 8 0 1 1 0 0 7 327273 0 0 0 0 0
418 15 0 1 1 0 0 7 0 0 0 0 46 0
389 15 0 1 1 0 0 7 120000 0 0 0 50 0
606 15 0 1 0 0 0 7 130817 0 0 0 50 0
613 15 1 2 1 1 0 7 157181 0 0 0 50 0
502 15 1 2 2 0 0 7 171818 0 0 0 50 0
353 15 0 1 1 0 0 7 0 0 0 0 46 0
406 15 0 0 0 0 0 7 171818 0 0 0 46 0
601 15 0 0 0 0 0 10 130817 0 0 0 55 0
601 15 0 0 0 0 0 10 130817 0 0 0 55 0
601 15 0 1 1 0 0 10 130817 0 0 0 55 0
601 15 0 0 0 0 0 10 171818 0 0 0 55 0
563 15 0 1 0 0 0 7 171818 0 0 0 50 0
447 15 0 1 0 1 0 7 0 0 0 0 46 0
526 15 0 1 0 1 0 7 157272 0 0 0 50 0
420 15 0 1 1 0 0 7 171818 0 0 0 46 0
466 15 0 1 1 0 0 7 120000 0 0 0 46 0
406 8 0 1 1 0 0 7 645455 0 0 0 74 0
351 15 1 2 2 0 0 7 199090 0 0 0 50 0
547 15, 0 1 1 0 1 7 171818 0 0 0 46 0
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DE& thuc hién hudn luyén moé hinh ching t6i st dung phidn mém Microsoft Azure (Machine Learning) véi céc
bwéc thao tac nhw sau:
e  Budc 1: Thuc hién upload file dit liéu mAu huin luyén (mau_train_1.csv)

Chon tab “Datasets”: 1a noi dung dé lwu trit va quan ly dit liéu. Sau khi hoan tt thwc hién upload file ta
sé thiy xuit hién file nhw Hinh 1:

datasets
MY DATASETS  SAMPLES
NAME SUBMITTED BY DESCRIPTION DATA TYRE CREATED & | SIZE
O mau_train_1.csv vdvinh.dni GenericCsV 10/15/2021 1:26:119 PM 9.25 MB

Hinh 1. Vung chita Datasets

e Budc 2: Chon Tab “Experiments”: C6 chirc ning d€ thuc hién x4y dwng mdé hinh. Tai bwéc nay ta thuc hién
kéo tha trinh tw cac cong cu da dwng sin va cai dit cdu hinh cho tirng thanh phan:

- Datasets “mau_train_2": Quan Iy tap dit liéu mau.

- Select Column in Dataset: C6 tinh ning d€ chon cac thudc tinh d& huin luyén.

- Edit Metadata module: C6 tinh ning xt Iy cac dit liéu bi 16i.

- Split Data: C6 tinh ning chia tap dit liéu mAu thanh hai tap dit liéu dung dé huin luyén va di liéu kiém
tra mAu (mic dinh dwoc cai dit 80:20).

- Two-Class Boosted Decision Tree module: Thuit todn ciy quyét dinh ting cwdng hai 16p 1a phwong
phap hoc téng hop, trong d6 cay thi hai stra 16i cho ciy dau tién. Du dodn dwa trén toan b nhém cay
cing nhau dwa ra du doan. Cay quyét dinh ting cwong hai 16p 1a thuat toan dé dang va dat dwoc hiéu
qua tdt trong bai toan du bao.

- Train Model: Thwc hién huin luyén mé hinh.

- Score Model: Panh gia mo hinh dy bao.

- Evaluate Model: Két suit gi4 tri md hinh.

Sau khi thwc hién két n6i va cai dét ciu hinh cho tirng thanh phén ta sé c6 mé hinh huén luyén nhw Hinh 2.

= mau_train_1l.cswv
Il - - =

3

i-n;m Select Columns in Dataset
|

B8 i _

=M Edit Metadata
I

Two-Class Boosted Decision... ;H;].l Split Data
@ Train Model

.\

@ Score Model
-

/

@ :: I': - E ~ @ Fwvaluate Model

Hinh 2. M6 hinh hudn luyén da cai ddt cdu hinh va két néi

e  Budc 3: Thuce hién lwu trir phan cai dit, chay huin luyén mo hinh va ching ta dwoc két qua céc chi tiéu dw
bao clia mo hinh nhw Hinh 3.
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True Positive  False Negative

540

12878

False Positive True Negative

33968

354

Paositive Label MNegative Label

1

B. PHPO'NG PHAP 2:

0

Accuracy

0.981

Recall

0.960

Hinh 3. K&t qud cdc chi s6 ctia mé hinh hudn luyén

0.973

F1 Scare

0.966

Threshold ()
0.5

AUC

0.995

Phwong phap 2 sé thuc hién chuin ho4 lai b dit liéu huin luyén mau ban d4u truwdc khi huin luyén mé hinh.
Chung ta thuc hién cac giai doan sau:
1. Giai doan 1: Tién xtt Iy dit liéu

Theo nhw b dit liéu thu thap mau ban dau c6 tng s6 thué bao 1a 238.700 véi tdng thué bao dan nhan “0” 1a
171.561: 71.87% va tong thué bao dan nhan “1” 12 67.139: 28.13% tao ra sw mAt can bing dit liéu dAn dén mo
hinh s& dw doan nghién vé truomg hop thué bao sé& st dung nhiéu hon. D& xir ly viéc mat can bing dir liéu nhw
trén chung ta sé phai cdp nhat va dan nhin “1” lai cho cac thué bao dugc xem 1a c6 nguy co réi mang cao bang
cach dwa vao s6 liéu théng ké cho cac tinh huéng nhu sau:

e S8 lan tam ngwng >=3 lan (thué bao cd ng cwde >=3 an nguy co roi mang cao).

e Diém tinh nhiém <=75 va gia goi cudc st dung >300.000 (khach hang st dung ngin han nguy co rdi mang

cao).

e  Thué bao c6 sd 1an bdo hong >3 va s6 thang s dung >24 (khach hang khéng hai 1ong nha mang nguy co roi
mang cao).
e Thué bao c6 gia cwée = 0 (16i dit liéu).

Sau khi cip nhat va x 1y lai, tAp dit liéu mAu méi cé téng sb thué bao 1a 238.700 véi tong thué bao dan nhan "0"

1a 143.539 : 60% va tong thué bao dan nhin “1” 13 95.161 : 40%.

S dung ky thuat feature scaling dé chudn hoéa dit liéu cho gia tri ctia cac feature thudc [-1, 1] (P06 ddc gradient

hdi tu nhanh hon 1a khi khong chudn héa dit liéu).

Ta str dung c6ng thirc cia feature scaling vao ham tién xt ly dit liéu:

X_new =

Xi—Xmean

Standard Deviation

Sau khi thwe hién feature scaling ta nhin dwoc bang két qua Bang 3.

khuvuc_id phanleaikh_id solan_bh
-0.38124707 0.087897799 -0.422304636 0.051016388
0.801261058 0.087897799 0.470507817_ 1.113326222

-0.886276583 0.087897799
-1.194221407 0.087897799
0.97371016 0.087897799
0.764307679 0.087897799
-1.132632443 -3.966736663
0.653447542  0.087897799
0.60417637 0.667131293
-0.886276583 -3.966736663
-0.553696172 0.087897799
-0.910912169 0.087897799
1.762048912 0.087897799
1.848273463 0.087897799
0.48099844 0.087897799
-1.354352716  0.087897799
-0.701509688 0.087897799
1.700459947 0.087897799
1.700459947 0.087897799
1.700459947 0.087897799
1.700459947 0.087897799
1.232383813  0.087897799
-0.196480175 0.087897799
0.776625472  0.087897799
-0.529060586  0.087897799
0.037557892 0.087897799
-0.701509688 -3.966736663
-1.378988302 0.087897799
0.97371016  0.0R7897799

-0.422304636
-0.422304636
-0.422304636
-0.422304636
-0.422304636
-0.422304636
-0.422304636
-0.422304636
-0.422304636
-0.422304636
-0.422304636

0.470507817

0.470507817
-0.422304636
-0.422304636
-0.422304636
-0.422304636
-0.422304636
-0.422304636
-0.422304636
-0.422304636
-0.422304636
-0.422304636
-0.422304636
-0.422304636

0.470507817
-0.422304636

salan_gk

0.051016388
0.051016388
0.051016388
0.051016388
0.051016388
0.051016388
0.051016388
0.051016388
0.051016388
0.051016388
0.051016388
1.113326222
1.113326222
0.051016388

-1.011293445
-1.011293445
-1.011293445

0.051016388

-1.011293445

0.051016388
0.051016388
0.051016388
0.051016388
0.051016388
0.051016388
1.113326222
0.051016388

Bang 3. Bdng dir lidu sau khi tién xiv ly

solan_gk_hl  solan_gk_khl
-0.878182449 -0.389268579

1.601602608 -0.389268579
0.361710079 -0.389268579
0.361710079 -0.389268579

-0.878182449 -0.389268579
-0.878182449 -0.389268579

0.361710079 -0.389268579

-0.878182449 -0.389268579

0.361710079 -0.389268579
0.361710079 -0.389268579
0.361710079 -0.389268579
0.361710079 -0.389268579

-0.878182449 -0.389268579

0.361710079 1.898733363
1.601602608 -0.389268579
0.361710079 -0.389268579

-0.878182449 -0.389268579
-0.878182449 -0.389268579
-0.878182449 -0.389268579

0.361710079 -0.389268579

-0.878182449 -0.389268579
-0.878182449 -0.389268579
-0.878182449 1.898733363
-0.878182449 1.898733363

0.361710079 -0.389268579
0.361710079 -0.389268579
0.361710079 -0.389268579
1.601602608 -0.389268579
0.301710079 -0.3R9268579

solan_td sothang_sd

-0.364741604 -1.272488711
-0.364741604 -1.272488711
-0.364741604 -1.272488711
-0.364741604 -1.272488711
-0.364741604 -1.272488711
-0.364741604 -1.272488711
-0.364741604 -1.272488711

117918264 -1.272488711

-0.364741604 -1.272488711
-0.364741604 -1.272488711
-0.364741604 -1.272488711
-0.364741604 -1.272488711
-0.364741604 -1.272488711
-0.364741604 -1.272488711
-0.364741604 -1.272488711
-0.364741604 -1.272488711
-0.364741604 -1.272488711
-0.364741604 -1.056601152
-0.364741604 -1.056601152
-0.364741604 -1.056601152
-0.364741604 -1.056601152
-0.364741604 -1.272488711
-0.364741604 -1.272488711
-0.364741604 -1.272488711
-0.364741604 -1.272488711
-0.364741604 -1.272488711
-0.364741604 -1.272488711
-0.364741604 -1.272488711

1.17918264 -1.272488711

gia_cuoc
-0.096194075
-0.096194075
-0.118667619
-0.118667619

-0.01100985

-0.096194075

0.028653866
-0.36798122
0.045652899
0.311965533
-0.36798122

-0.118667619
-0.096194075
-0.041419877

-0.01100985
-0.36798122
-0.01100985

-0.096194075
-0.096194075
-0.096194075

-0.01100985
-0.01100985
-0.36798122

-0.041230814

-0.01100985

-0.118667619

0.973024702
0.045650821
-0.01100985

kpsll
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899
-0.084738899

0

DO OCO0OO0ODOO0OOO0OCO0O0OODOoCOOoC OO0 oo o o

0

50O 0000000000000 O0000 0000000 oo

1.029515071

-0.906474812
-1.229139793

solan_gh_datcoc sothang_sd_hetdc diemtinnhiem thanhly
-0.906474812
-0.906474812
-0.906474812
-0.906474812
-0.906474812
-0.906474812
-0.583809832
-0.906474812
-0.906474812
-4.939787069
-1.229139793
-0.906474812
-0.906474812
-0.906474812
-0.906474812
-1.229139793
-1.229139793
-0.503143586
-0.503143586
-0.503143586
-0.503143586
-0.906474812
-1.229139793
-0.906474812
-1.229139793
-1.229139793

DO 0000000000 0000000000000 oo oo
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2. Giai doan 2: Rut trich dit liéu

C6 rat nhiéu trueong thong tin dir liéu dwgc chiét xuit va tdng hop & cac giai doan trwdc, nhwng & giai doan nay
chi ruat trich mdt sd trweong dir liéu nhit dinh phuc vu cho viéc gidi bai todn. Phin mém Weka dwgc sir dung dé
trich chon cac thudc tinh, nhim muc dich loai bé cac thudc tinh duw thira, thu gon tap dit liéu mau, tao tién dé
quan trong cho cai tién hiéu nang, toc d6 x& 1y va d6 chinh xac cta tip dit liéu dau ra cho moé hinh ciy quyét dinh.

Trong Weka, dé tai sé si dung chitrc ning Attribute Elevator dé thwc hién lya chon thudc tinh théng qua hai
phwong phip dwoc ciu hinh va thwec thi trén Weka.

Cac bwéc thuc hién:
e Budc 1: chon tab “Select attributes”: Pay la cong cu c6 tinh nang thuc hién lya chon cac thudc tinh c6 anh
huéng dén tap di liéu hudn luyén mau, tranh du thira thudc tinh tap dit liéu miu gitp cho md hinh dv b4o
c6 do chinh xac t6t hon nhw Hinh 4.

& Weka Explorer (=] =

[ Preprocess [ Classifty | Cluster | Associate | Select attributes | visualize |

Attribute Evaluator

|__Choose |[WrapperSubsetEval -B weka classifiers trees J48 -F 5 -T 001 -R 1 -E DEFAULT - -C 0.25 -M 2

Search Method

| Choose ||GreedyStepwise -6 -T-1.7876831348623157E308 -N -1 -num-slots 1
Attribute Selection Mode Attribute selection outpul

(=) Use full training set
() Cross-validation
weka.attributeSelection.WrapperSubsetEval —-B weka.classifiers.trees.J48 —F 5 —T ©0.01 -

weka.attributeSelection.GresedyStepwise —B —T -1.7576531348623157E308 —-N —1 -num—-slots

khuvuc id

Stop | phanloaikh_id

No class 4

L
Result list (right-click for options] solan_bh

solan_ gk
aclan_gk_hl

20.16.01 - GreedyStepwise + WrapperSu
yStep PP solan_gk_khl

20:21:44 - GreedyStepwise + WrapperSul

sothang sd

gia_cuoc

Epsll

solan_gh_dateoc

sothang_sd_hetdc

diemtinnhiem

thanhly

Evaluation mode: evaluate on all training data

<< 7 - << — V-

Status

Evaluating on training data | i | #‘ x1

Hinh 4. Lwa chon thudc tinh trén WeKa

e Buwdc 2: Tuy thudc vao giai thuit dw dinh chon dé st dung cho qué trinh phéan loai sau nay, ma ta sé
chon giai thuat twong &ng dé trich chon thudc tinh. Giai thuit “J48” trong Weka dwoc chon, bai diy 1a
phwong phap phan l6p bing mé hinh cay thay thé giai thuat C4.5. Viéc tim ra dwoc thudc tinh nao tét
nhit cho qué trinh phan loai sau nay dwoc thé hién nhw Hinh 5.

<9

[ Preprocess | Classify | Cluster | Associate | Select attributes | Visualize |

Attribute Evaluator

| Choose |WrapperSubsetEval -B weka.classifiers trees J48 -F 5 -T 0.071 -R 1 -E DEFAULT - -C 0,25 -M 2
Search Method . @ weka.gui.GenericObjectEditor > L

| Choose | GreedyStepwise -B-T-1 weka.attributeSelection WrapperSubsetval

About
attribute Selection Mode 1 L
@ Use full training set WrapperSubsetEval | More | 2
O Cross-validation Evaluates attribute sets by using a learning scheme. | Capabilities |

IRClassValue

No class
1 classifier | Choose ||Jas.cn25-m2
[ Stop )
Result list (right-click for options] @onssmiosis e e e o
20:16:01 - GreedyStepwise + WrapperS evaluationMeasure | Defaull: accuracy (discrete class), RMSE (numeric class) -
20.21.44 - GreedyStepwise + Wrappers
folds &
seed 1
threshold 0.0
( Open.___ ] Save ] ( oK ) [ Cancel )
T selected attributes:
-'
- 7 ¥ - > T -

Status

Evaluating on training data L Log J ) !
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Hinh 5. Chon gidi thudt trén Weka

St dung phwong phdp trich chon thudc tinh nhw trén ta thu dugc tap dit liéu huidn luyén miu méi véi nhitng
thudc tinh dwoc chon loc 6 tic ddng dén bd dir liéu mau cho bai todn duw bao. Ching ta biét rang, két qua clia
viéc chon thudc tinh phu thudc rit1én vao tip huin luyén (training dataset). Néu sir dung mét dataset khac sé c6
thé thu thip dwoc tap thudc tinh khac ¢ khi cac két qua rit khac nhau.

e  Buwdc 3: Sau khi chon phwong phép + gia thuét va thwc thi chwong trinh, két qua sé cho ra cac thudc tinh
quan trong nhw Hinh 6:

& Weka Explorer

[ Preprocess | Classify | Cluster | Associate | Select attributes | Visualize |

Attribute Evaluator

Choose | WrapperSubsetEval -B weka.classifierstrees. J48 -F 5 -T 0.01 -R 1 -E DEFAULT — -C 0.25 -M 2

Search Method

Choose GreedyStepwise -B -T -1 7976931348623157E308 -M -1 -nurm-=slots 1

Attribute Selection Mode

(®) Use full training set

() Cross-validation

Mo class

i

Start

top

Result list (rightclick for options]

20:16:01 - GreedyStepwise + WrapperSu

20:21:44 - GreedyStepwise + WrapperSy

Attribute selection output
=== Attribute Selection on all input data ===
Search Method:
Greedy Stepwise (backwards) .
sStart set: all attributes
Merit of best subset found: o.s84

mttribute Subset Evaluator (supervised, Class (nominal):

Wrapper Subset Evaluator
Learning scheme: weka.classifiers.trees.J4s
Scheme options: —-C 0.25 -M 2

subset evaluation: classification accuracy

Number of folds for accuracy estimation: 5

Selected attributes: 1,2,4,5,7,8,9,12 : 8
khuvue_id
phanloaikh_id
solan_gk
solan_gk_hl
solan_td
sothang_sd
gia_cuoc
diemtinnhiem

14 thanhly):

Hinh 6. Két qud chon ra cdc thugc tinh quan trong

Sau khi thywc hién chuidn hod va trich loc cac thudc tinh quan trong, bang dir liéu tip huin luyén méi dwoc lwu
trit voi tén file c6 dinh dang .CSV (mau_train_2.CSV) c¢6 9 thudc tinh (khuvuc_id, phanloaikh_id, solan_gk,
solan_gk_hl, solan_td, sothang_sd, gia_cuoc, diemtinnhiem, thanhly) nhw Bang 4:

khuvuc_id phanloaikh_id solan_gk solan_gk_hl |solan_td sothang_sd

0.579540784
-0.024031073
1.170794848
1.577282017
-1.539119611
-0.800052032
0.60417637
-0.639920723
1.762048912
-0.541373379
-0.295022519
0.85053223
-0.812369825
0.554905198
-0.713827481
-0.184162382
-0.787734239
0.653447542
-0.824687618
-1.144950236
-0.38124707
-0.01171328

Bang 4. Bdng dir liéu mdu hudn luyén méi sau khi chudn hod va trich loc thugc tinh

0.087897799
0.667131293
0.667131293
-3.966736663
0.087897799
0.087897799
0.087897799
0.087897799
0.087897799
0.087897799
0.087897799
0.087897799
0.087897799
0.087897799
0.087897799
0.087897799
0.087897799
0.667131293
0.087897799
0.087897799
0.087897799
0.087897799

gia_cuoc

0.051016388 -0.878182449 -0.364741604 -1.200526192 -0.01100985
-1.0112593445 -0.878182449 -0.364741604  1.03031192 -0.01100985
-1.011293445 -0.878182449 -0.364741604 1.318161999 -0.36798122
-1.011253445 -0.878182445 1.17918264 0.022836644 0.338407318

0.051016383 0.361710079 -0.364741604 -0.624326034 -0.118667619

1.113326222 -0.878182449 -0.364741604 -0.480900994 -0.118667619

0.051016388 0.361710079 -0.364741604 -1.272488711 -0.118667619

0.051016388 0.261710079 -0.264741604 -1.200526192 -0.041419877

0.051016388 0.361710079 -0.364741604 -1.056601152 0.045652899

0.051016383 0.361710079 -0.364741604 0.310686723 -0.014736951

0.051016383 0.361710079 -0.364741604 0.593536802 -0.0091213
0.051016388 -0.878182449 -0.364741604 -1.272488711 0.045652899
0.051016388 0.361710079 -0.364741604 -1.344451231 -0.36798122
-1.011293445 -0.878182449 -0.364741604 0.238724203 -0.014786951
-1.0112593445 -0.878182449 -0.364741604 0.454611762 0.026765316
0.051016383 -0.878182449 -0.364741604 -0.7638731073 -0.156064659
0.051016383 0.361710079 -0.364741604 0.166761683 -0.014736951
0.051016388 0.261710073 -0.364741604 0.166761683 0.026765316
0.051016388 0.361710079 -0.364741604 -0.768751073 -0.096194075
1.113326222 0.261710079 -0.364741604 0.814424361 -0.118667619
0.051016388 -0.878182449 -0.364741604 0.598536802 -0.046896466
-1.011253445 -0.878182449 -0.364741604 1.606012073 -0.056339218

—0.9064?4812.
0.706850091
0.706850091
0.868182581
0.142186375
0.142186375

-0.906474812

-0.664476077

-0.341811096
0.303518865

0.5455176
-1.551804773
-1.713137263

0.5455176

0.5455176

0.06152013
0.5455176
0.22285262
0.142186375
0.706850091
0.5455176
1.190847562

diemtinnhiem thanhly

Q000 QK QQLQOQEKFEEQDQOQMEREQOQOEREQQ =
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3. Giai doan 3: Xy dung va huén luyén mé hinh

Thuc hién cac buéce 1, 2, 3 nhw trén gidi phap 1. Ta dwoc két qua cac chi s6 dw bao ctia m6 hinh nhw Hinh 7.

True Positive  False Negative Accuracy Precision Threshold — AUC
18617 376 0.987 0.986 0.5 0.998
False Positive  True Negative Recall F1 Score

263 28484 0.980 0.983

Positive Label Negative Label

1 0

Hinh 7. Két qud chi s6 mé hinh dw bdo cta phwong phdp 2
4, Giai doan 4: Chuin bi s6 liéu dé€ kiém tra ti 1é dw bdo ctia mé hinh vé&i s6 liéu thuc té

Dit liéu dung dé kiém tra md hinh dw bio dwoc trich xuit tir dir liéu khach hang dang st dung dich vu Fiber tai
VNPT D6ng Nai tinh dén thang 1/2021 vi téng s thué bao 12 165.000 thué bao.

Dir litu dwoc trich xuit theo mAu huin luyén véi 8 thudc tinh dwgc théng ké bat ddu tir nim 1/2015 dén
1/2021.

I1I. KET QUA THI” NGHIEM
Cong cu st dung:

¢  Phin mém WEKA (Phién ban 3.9.5) dwoc str dung dé thu gidm tap dir liéu hun luyén.
e Microsoft Azure (Machine Learning): Pang ky tai khodn Free-WorkSpace (trd phi theo ciu hinh CPU:
2.45%/giv).

A. KET QUA CUA HAI PHUO'NG PHAP
P& danh gia mo hinh dw bao ¢6 do chinh xac t6t hay khéng, chiing cin xem xét cac chi s6 sau:
Do yéu t6 roi mang la quan trong trong du bao, nén Positive diy 1a kha ning roi mang.

e  Precision: d€ do d6 chinh x4c (ty 1& phén tram) cta viéc dw doan ding trong tit ca cic dw doan khach hang
r&i mang (bao gdm du doan ding - true positive va dw doan sai false positive).

Precision =
TP+FP

+ TP (True Positive): S6 thué bao r&i mang dwgc mé hinh dw doan dung.
+ FP (False Positive): S6 thué bao r&i mang mé hinh du doéan sai.
e Recall: nhdm x4c dinh ty 1& phan trdm cta viéc du doan ding trong trong tt ca cac trudng hop thuc té
khach hang da roi mang (bao gom ca dw dodn ddng - true positive va dw doan sai - false negative).

TP
TP+FN

Recall =

+ TP (True Positive): S6 thué bao r&i mang dwoc méd hinh dw doan dung.
+ FN (False Negative): S6 thué bao st dung dwoc mo hinh dw doén sai.

e Accuracy: ti 1& phan trim dwgc mé hinh dw doan dung trong trong tat ca cac trwong hop khach hang
dang s dung va da r&i mang cda tip dir liéu kiém thir. Accuracy cang cao thi mé hinh du dodn cang
chinh xac.

TP + TN

Accuracy=——————
TP + TN + FP + FN

+ TP (True Positive): S thué bao r&i mang dwgec mé hinh dw doan dung.
+ FP (False Positive): S6 thué bao r&i mang mé hinh dw doan sai.

+ FN (False Negative): S6 thué bao st dung dwoc mo hinh dw doén sai.
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+ TN (False Negative): S6 thué bao st dung dwgc mé hinh dy doan ddng.

e AUC (Area Under The Curve): ti 1& phan trdm ctia m6 hinh dw dodn ding trong tit ca trweong hop khach
hang da r&i mang va khach hang dang st dung.
Danh gia két qua sau khi thwc hién hai giai phap 1 va 2 cho ta thiy két qua cta gidi phap 2 t6t hon gidi phap 1,
cling ddng nghia viéc chuin hoa va tién xt ly dit liéu mau ban dau rat quan trong. Gitip viéc du bdo mé hinh cé
két qua tot hon. Bang danh gia cac chi sd ctia hai phwong phap nhw Bang 5.

Bang 5. Bdng ddnh gid cdc chi tiéu ctia hai phwong phdp

Accuracy Precision Recall AUC
Phwong phap

Phwong phap 1: st dung tdp dit liéu thd chwa thuc
hién cin bang dir liéu tAp khach hang gan nhan (0:1)
bi léch rat 16n theo ti 1& (71.87% : 21.13%) va chuwa

0.982 0.974 0.961 0.995

trich loc cac thudc tinh quan trong (13 thudc tinh)

Phwong phap 2: tap dit liéu dd dwgc thuwc hién can
bing dit lidu tAp khach hang gan nhan (0:1) theo tilé
0.987 0.986 0.980 0.998
(60% : 40%) va da trich loc thudc tinh quan trong (8

thudc tinh)

Ti 1é chénh 1éch két qua dw bao ctia phwong phap 1
L2 0.005 0.012 0.019 0.003
va

B. SO SANH VO'I DUF LIEU THUC TE

Két qua dw bao ctia mé hinh dugc d6i soat véi s liéu thué bao thanh ly thuc té tai Vién thong Dong Nai qua cac
thang nhw Bang 6, biéu d6 dw bdo thué bao r&i mang nhw Hinh 8.

Bang 6. Bdng théng ké s6 liéu du bdo so véi s6 liéu thuc té tirng thdng

Thang | M6 hinh dw doan | Thanh ly thwc t€ | Dw doan ding | Tilé

1/2021 1034 1252 994 96.13%
2/2021 981 991 757 77.17%
3/2021 1392 1014 751 53.95%
4/2021 1520 1191 788 51.84%
5/2021 1550 1590 1213 78.26%
6/2021 1817 1513 1152 63.40%
7/2021 1587 1537 1165 73.41%
8/2021 1613 1413 1195 74.09%

Tai sao cac dai lwgng accuracy, precision, recall déu cao (>95%), nhung ty 1é du doan dung so v&i thuc té trong
Bang 6 lai thip do cac nguyén nhan sau:
- V6&i muc dich gidm thiéu thué bao r&i va mudn gitr chin khach hang nén cé nhirng truedng hop bit
quy tac trong viéc thwc hién thanh Iy thué bao mic du thué bao da diéu kién thanh ly.
- Khi chuén hoa dir liéu véi y d6 sé dw bao khach hang cé kha ning r&i mang cang nhiéu cang tét dé
tranh dw bao thiéu sét.
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BIEU PO TY LE DU BAO THUE BAO ROT MANG

2000
1500
1000
0
Thang Thang Thang Thang Thang Thang Thang Thang
1/2021 2/2021 3/2021 4/2021 5/2021 6/2021 7/2021 8/2021
B Tong thanhly ®Téng dw bao
Hinh 8. Biéu do ty Ié dw bdo so véi sd liéu thuc t&
¥ VNPT Dang Nai X P THONGKETILEDUBAOROIM X  + v - o0 X
3 C A Notsecure | 10.71.100.38/dashboard/Tk TiLe_DuBao_RoiMang.php T R o :
= Home Phét trién Thanh Iy Bdo Hong Doanh Thu 0099 - V6 Biic Vinh :

ST T Pi Chonthdng: | 08/2021 ~ Xuat Excell

Thi Bua Khen Thudng / TV LE DU BAO ROI MANG
- M6 hinh DBRM dudc xay dung trén nén tang cong nghé Al (Machine Learning). Md hinh s& hoc va phan tich loc ra danh sach Khdch hang cé nguy cd rdii mang cao. Vdi muc dich dé cac

Dand Séch BSC bia Ban N donvi c6 thé tiép can Khach hang nhanh chéng va chinh xéc, dng thiii bing cc phudng phép chim séc khoa hoc nhm il chan Khach hang trénh b ri mang,

Thong Ké S Ligu Tilé du bao so vdi Thanh Iy thyc té Tilé dy bao Khao sat
~Til& Fiber PTM kndi KT+kD STT  PonVi Téng Thuc hién TiLé Téng Thuic hién TiLé PiKS ChuaKs Thanh ly Xust excel
- T L& MyTV PTM kh§i KT+KD
1 NPT 1413 1,195 1613 1,195 1,611 2 791
- B hai long dich vu ¢6 day Bong Nai
-Ti1& cap nhit toa do thué bao@ 2 TIVIBHL 305 FLI -2 30% ] 425 LN 5o.06% | 425 0 148
-Ti1& cip nhat toa do ket cusi 3 TIVIBH2 140 100 71.43% 137 100 137 0 40 Thichign
~DBRH dvy Fiber tru6c 3 théng ) 4 TIVILT 213 187 214 187 214 0 184
- TK t6ng hdp dich vu BRCD
i e 5 TIVINT 162 s oD 200 ST 7 o | 200 0 66
-TK téng hdp dich vu MyVNPT
@ 6  TIVITB 131 109 128 109 128 0 84 Thyc hign
~TKtng hdp dich vu VNPTPay &
T TIVITN 52 L o1 59 50 59 0 45
- Thué bao PSC VTCNTT ¢6 day
8  TIVIVC 8 68 83 68 83 0 50
- Doanh thu VTCNTT c6 day
9 TIVILK 36 3 pom 57 3 @I 57 0 1 e -
4 »
P - ) = ENG 930PM
8 O Type here to search (@) = i‘ﬁ‘ ° 3 G (= L3 27°C Mostlydoudy ~ B B3 ¢) 0 o0 oo B
: )

Hinh 9. Trang web théng ké ty 1¢é dw bdo so vé&i sd liéu thuc té
Dbanh gia két qua so v&i thuc té:

e Thang 1/2021: c6 ti 1é dw bao chinh x4c rit cao do trwdc ddy chua co trién khai mo hinh dw bdo thué bao roi
mang nén viéc cham séc khach hang gip kho khin khong biét khach hang nao c6 nguy co r&i mang cao dé
thyc hién cham séc va gitt chan khach hang.

e Thang2,3,4,5,6,7,8/2021: Do c6 cht trrong giam thué bao roi mang va da dwoc dy bao sém khach hang
c6 nguy co roi mang cao, nho d6 bd phan cham séc khach hang da c6 chién lwoc t6 chirc chiam soc khach
hang t6t hon. Nén ti 1é dw bio chinh xac cia mé hinh thip.

IV. KET LUAN

Véi co s& dir liéu lwu triv cac thong tin vé khach hang nhw bao héng, goi ki€ém, thanh 1y, danh ba khach hang,
danh sach thué bao khong phat sinh lwu lwong, danh séch tip khach hang tra trwdc sip hét han; dé tir d6 xay
dung tip dir liéu cac thudc tinh 13 nguyén nhin dnh hwéng dén nguy co roi mang cua khach hang lam tap dir liéu
huén luyén cho m6 hinh dw bio r&i mang.
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DPong thoi tap hop va chuin héa bo dit liéu mau huin luyén, do dic thu cua tap dit liéu lién tuc, dit liéu qua léch
nhin 0 nhigu hon nhin 1 nén can x ly bang cac phwong phap chuin héa va chon lwa dic trung dé co ti 1é tap
train, test tdt, tranh tinh trang hoc qua du thira (over fitting learning) & mo hinh cay quyét dinh.

Két qua cho thdy mo hinh dw bdo véi thuat todn Cay quyét dinh ting cwdng hai lép véi ¢6 doc chinh xac cao
(99.8%).

V. LO1 CAM ON

Cam on Trung tAm Cong nghé thong tin cia VNPT Péng Nai da hd tro va cung cap s6 lidu dé thir nghiém va kiém
tra tinh ding din ctia md hinh.
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FORECAST SUBSCRIBER CUSTOMERS CANCEL FIBER SERVICES OF
TELECOMMUNICATION NETWORK
Vo Duc Vinh, Tran Van Lang

ABSTRACT— This paper presents the use of methods in the field of machine learning and decision tree algorithms to build a
data analysis model that predicts early subscribers leaving the telecommunication network. The model of using historical
data sources is the cause of the cancellation of subscribers at VNPT Dong Nai. The results predict those customers who are
likely to leave the network with a very high accuracy rate compared to the actual data.
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