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MO PAU

Nhu Trong béi canh thi trudng vién thong gan nhu di budc
vao giai doan bio hoa, viéc phat trién thué bao méi gip nhiéu kho khin
khi phan 16n khach hang méi dén tir nhém chuyén d6i tir cac nha mang
db6i thu. Do d6, chi phi dé phat trién mot khach hang méi thuong cao
hon dang ké so v&i chi phi can thiét dé duy tri va giit chan khach hang
hién tai. Vi vay, cong tac cham séc va giit chan khach hang luon dugc
cac nha mang, trong d6 c6 VNPT Nam Dinh, xac dinh la nhiém vu
trong tam.

Xuét phat tir thyuc té d6, trong dé 4n nay t6i lwa chon 4p dung
cac phuong phap hoc may dé phan tich va du bao kha ning roi mang
cua khach hang stir dung dich vu FiberVNN tai VNPT Nam Dinh. Day
ciing chinh 14 1y do t6i chon dé tai nghién ctru:

“ Dw bao khach hang roi mang dich vu Fiber VNN tai VNPT Nam
Pinh”

Noi dung cta dé an duoc trinh bay trong ba chuong ndi dung
chinh nhu sau:

Chuwong 1: Co s¢ 1y luan

Trong chuong nay sé trinh bay tong quan vé VNPT Nam Dinh,
téng quan vé hoc may va nghién ctiru mot s6 thuat toan hoc may ap
dung cho bai toan du bao.

Chuong 2: Phuong phép du bao khach hang roi mang

Chuong nay s& gidi thiéu tong quan vé phuong phap du bao va
xay dung md hinh du bao khach hang ro1 mang.

Chuong 3: Cai dat va thir nghiém



2

Chuong nay s& trinh bay vé cai dat méi trudng thir nghiém, cai

dat mo6 hinh thtr nghiém va danh gia két qua du bao.



Chuong 1. Co s6 ly ludn

1.1 Toéng quan vé VNPT Nam Pinh
1.1.1 Gidi thiéu.

VNPT Nam DBinh 1a don vi hach toan phu thuoc Tap doan Buu
chinh Vién thong Viét Nam (VNPT), tién than 1a Buu dién tinh Nam
Dinh dugc thanh 1ap tir nam 1945. bén thang 01 nam 2008, Buu di¢n
tinh Nam Dinh dugc chia tach thanh hai don vi: Vién thong Nam Dinh
va Buu dién Nam Dinh.

VNPT Nam Dinh ¢6 chirc ning nhiém vy kinh doanh va cung cip cac
dich vu vién thong - cong nghé thong tin (VT - CNTT) trén dia ban tinh,
phuc vu nhu ciu théng tin lién lac cua cic cap uy Pang, chinh quyén, co
quan, doan thé, doanh nghiép va nhan dén tinh Nam Dinh.

1.1.2 Téng quan vé dich vu Internet tai Nam Dinh.
Thi phéan cy thé cla timg nha cung cap tinh dén cudi nam 2023
nhu sau:
e VNPT chiém khoang 38% thi phan
e Viettel chiém khoang 41% thi phan
e FPT chiém khoang 18% thi phan
e Céc nha cung cip khac chiém khoang 3% thi phan trén toan

tinh.
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Bang 1.1: Chi phi phat trién mét khach hang méi tai VNPT

Nam Dinh
STT Loai chi phi Chi phi
1 |Chi phi ldp dat + hoa| -Lap dat: 100.000d /1 Khach
hong hang
- Hoa hong: 100.000d/1 Khach
hang

2 | Day cap quang (50 -100 [ 400.000d / 1 cudn (1000 mét)
mét)

3 | Day mang LAN(10 mét) | 5.000d/ 1 mét

4 | Modem 800.0004d - 1.200.000d
5 | Chi phi hoa mang 300.000d
Téng chi phi 1.370.000d

1.2 Téng quan vé hoc may
Céac phuong phap hoc may:

Hoc méy dugc chia thanh ba nhom phuong phéap chinh:

- Hoc c6 giam sat (supervised learning): Pay la phuong phap
trong d6 tap dir liéu huan luyén gom cac vi du kém gia tri dau ra. Muc
tiéu 1a xay dung mo hinh tir dit liéu huén luyén dé dyu doan chinh xac
gi4 tri dau ra cho dir liéu moi.

- Hoc khéng giam sat (un-supervised learning): O phuong

phap nay, tap dit liéu chi gdm céc vi du khong kém gia tri dau ra. Thuat



toan hoc may dya trén do tuong ty giira cac vi du dé phan nhom thanh
cac cum, sao cho cac vi du trong cting cum c6 tinh chét trong dong.

- Hoc tang cudng (reinforcement learning): Trong phuong
phap nay, hé théng hoc qua twong tac v6i méi truong ma khong duogc
cung cap truc tiép dau ra dang. Hé théng nhan phan thuong (reward)
sau moi chudi hanh dong va hoc cach chon hanh dong dé tdi da hoa
tong phan thuéng. Vi du: trong cd vua, hé thong chi biét két qua cudi

cung (théng/thua) dé ty hoc chién luoc choi hiéu qua.

Classification

Unsupervised Clustering

Sentiment

Anafysis Machine

Learning

Reinforcement

Price Fraud Scenario
Prediction Detection Generation

Hinh 1: Cac phuong phap hoc may

1.3 Nghién ctru mt s6 thuit toan hoc may ap dung cho bai
toan du bao.
1.3.1. Hoc ciy quyét dinh[3]
Cay quyét dinh (decision tree) 14 ciu triic dang cdy ding trong
phan loai va hdi quy, nhan dau vao 1a b gid tri thudc tinh mé ta ddi
tugng va tra vé nhéan phan loai roi rac. Moi bo thudc tinh goi 1a mau
(sample), ddu ra la nhin phan loai (label).

Thuit toan hoc ciy quyét dinh
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Trong dé tai ndy, ta tdp trung vao thuat toan ID3 mot trong
nhiing thudt toan hoc cdy co ban, dai dién cho cach tiép can xay dung
cdy theo huéng phén chia tuan ty. ID3 do Ross Quinlan phat trién va
sau nay dugc cai tién thanh thuét toan C4.5, phé bién hon trong thuc
té.

1.3.1.1. Thuat toan ID3.

Thuét toan ID3 xdy dung ciy quyét dinh tir dit liéu huan luyén
nham phan loai d4u ra phut hop véi nhin ¢6 sin. Do s6 luong ciy qua
16n, ID3 dung chién luoc tham lam, xdy dung cy tir trén xubng va
chon thudc tinh tot nht tai mdi budc.

Qua trinh xdy dung cay dién ra nhw sau:

Chon thudc tinh cho nut géc: Lua chon thudc tinh gitp phan
chia dir liéu thanh cac tip con dong nhét (cac miu ciing nhan).

Phan chia dit liéu: Téap dit liéu dugc chia thanh cac nhanh con
dua trén gia tri cia thude tinh vira chon.

DPé quy: V6i mdi tap con, thuat toan lap lai qua trinh chon
thudc tinh, loai bo cac thudc tinh da sir dung, va tiép tuc xay cay.

Qua trinh dung khi:

Tap dit liéu con tai mdt nit c6 cung nhan — gan nhan d6 cho
nut 4.

Khong con thudce tinh dé phan chia, nhung dit liéu van con
nhiéu nhan — gan nhan chiém da s6 cho nit.

Lua chon thudc tinh t6t nhit.

ID3 sir dung entropy dé do mirc d6 khong dong nhat cia dir

li¢u va tinh information gain nham chon thudc tinh phan chia tt nhat.



Vi bai toan phan loai nhi phén (+ va -), entropy cua tap dit liéu S dugc
tinh d¢ xé4c dinh thudc tinh gitip ting d6 dong nhat nhiéu nhét tai mdi
budc phan chia.

Entropy cua tap dit li¢u S dugc tinh theo cong thuce:

H(S) = —p*\log,p™ — p~\log,p~

trong d6 p+ va p- 1a x4c suit quan sat thiy nhan phan loai + va
-, dugc tinh bang tin suat quan sat thdy + va — trong tap dir liéu.

Trong truong hop tong quéat véi C nhin phan loai ¢6 xac suat

1an luot 13 py, py, ..., pc entropy duoc tinh nhu sau:

c
H(S)=— Z:lp log.p

bé lya chon thugc tinh phan tach tai mdi nat cua cay, ta xét do
tang thong tin (Information Gain), ky hi¢u 1a IG.

S
IG(S,A) = H(S) - Z | Vl H(S )
v

v € values(A) |S|

Trong do:

S 1a tap dit li€u 6 nit hién tai

A 1a thudc tinh

values(A) 1a tap cac gia tri cua thudc tinh A.

S v 1a tap cac mau c6 gi tri thudc tinh A bang v.

IS| va|S V| la luc luong cua cac tap hop tuong Gng.
1.3.1.2. Thudgt toan C4.5

C4.5 1a thuat toan xay dung cdy quyét dinh do J. R. Quinlan
phat trién tir ID3 (1993), ndi bat nhd kha ning xt Iy linh hoat, hiéu



quéa cao
Dic diém chinh ctia thugt todn C4.5:
e Sir dung Gain Ratio thay Information Gain dé chon
thudce tinh phan chia.
o Xuly tdt thude tinh roi rac, lién tuc va dit liéu thiéu gia
tri.
e (Coco ché cit tia cdy dé giam overfitting.

Y nghia ciia Gain Ratio (GR):

) é B kZle/ (/Dk/]
H (€)= k:kalogZ(pk)— YRt

k=1 [D]

LoD |
H (C[F) =j§mHDJ(C/FI_ =v)

IGD(CI FJ) = HD(C) B H!)(C/Fz)

Splitting entropy cua thudc tinh o ky hiéu SE D(F 3):

Soiodl o (D]
SE (F)= — —]
D( i) j=||D|0g2 | D |

Khi d6, Gain Ratio ky hiéu GR (C |F )
D i

IG (C|F_)
D i
GR (C|F )= —=—=
D i SE (F)
D\ i
Gain Ratio gitip khéc phuc nhuoc diém cta Information Gain
khi uu tién thudc tinh c6 nhidu gia tri bang cach chuin hoa theo

Splitting Entropy, phan anh mirc phén tan dir liéu khi phan chia.



1.3.2. Thudt toan SVM (Support Vector Machine)

Support Vector Machine (SVM) [8] la thudt toan hoc may co
giam sat manh mé€, dung cho phan loai va hoi quy, do Vapnik va cong
su dé xuat. SVM tim siéu phang toi wu dé phan tach dit lidu v6i bién
(margin) 16n nhat giira hai 16p.

Muc tiéu ctia SVM la tim siéu phang téi wu dé phan tach dit liéu
thanh céc 16p khac nhau sao cho khoang cach bién (margin) giira hai
16p 14 16m nht.

o Siéu phing va phan tach tuyén tinh
Gia str bai toan phén loai nhi phan véi tap huan luyén:

{(xi’yi) |xi ER”,yiE{—l,l}} m

i=1

Mot siéu phang trong khong gian R" dugc biéu dién bai:

w-x+ b=0

Trong do:

w l1a vector trong s6 (vector phap tuyén).

b 12 hing s6 diéu chinh d6 léch (bias).

x la vector dic trung.

Dit liéu dugc phan tach tuyén tinh néu ton tai mot siéu phang
sao cho :

yi(w X + b) > l,Vi.
o Ham muyc tiéu: Téi da hoa bién (Margin)
Khoéng cach tir mot diém x dén siéu phéng la:
| w-x+b |

[l
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SVM tim siéu phang sao cho khoang cach nay duogc tdi da

héa, trong duong véi bai todn toi uu:

min—||w||*vei diéu kien: y(wex, +b) 21
w,b l ]

o Truong hop khong phén tach tuyén tinh.

Trong thuc té, dir liéu thuong khong hoan toan phan tich
tuyén tinh. SVM str dung soft margin dé cho phép mot sé diém vi
pham diéu kién phan 16p:

1 o y(wx +b)21—E,5 20

min—||w||2+CZij_V61 )I( i ) 2’2
w,b £ i=1'

Tham sb C>0 diéu khién muc do chép nhén sai sd:

C 16n: uu tién phan loai chinh xac (dé overfit).

C nho: chap nhan mét s6 151 dé margin rong hon
(regularization t6t hon).

Chuwong 2. Phuong phap du bao khach hang roi mang

2.1.  Giéi thiéu
So d6 tong quat hé thong.
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- Chonthubctih | B2 Tidn xi If dit liéu
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Data

Chia tip dir liéu

Dotz 20%) Diatz(20%)

Thuét todn Support

Thust toan Decizsion l&—  Vector Machine

Tree
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Didnh gid thujt toin

B7

B6

h 4

Xay dyng mé hinh va1 |
thuit todn tot ohat

B8

Két qua dir béo mé hinh

Hinh : So d0 tong quét hé thong
Luong xtr 1y chinh gdm 8 budc:
- BI1: Lya chon thudc tinh
- B2: Tién xtt ly dit lidu
- B3: Chia tap dir liéu
- B4: Huin luyén mo hinh
- BS5: Danh gia thuat toan

- B6: Xay dung m6 hinh véi thudt toan tdt nhét
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- B7:Kiém thir
- BS8:Kétqua

2.2. Xay dung mo hinh dw bao khach hang roi mang.
2.2.1. Thu thip va tién xir Iy dir liéu.
Dir lidu duoc truy xuat tir hé thong ndi bo ctia VNPT Nam
Dinh téi ngay 31/03/2025 bao gdm 140320 khach hang dang va da
st dung dich vu Fiber.

- Lua chon thugc tinh.

Bing kinh nghiém, nghiép vu khach hang ciing nhu kinh
nghiém xu ly dit liéu tién hanh chon lya cac thudc tinh va 1am sach dix
liéu. Céc thudc tinh duge lya chon dé huin luyén bao gém 22 ¢ot, cot
23 1a c6t Churn(thanhly), cdt nay la cot gén nhan cua tap di liéu, cot
dé nhan biét 13 thué bao c6 roi mang hay khong?

- Xir ly dir liéu:

o Loc dong dit liéu khong hop 16: Dbi véi nhitng dong ma cot
KHUVUC_ID tréng hodc LOAIKH_ID bang 0 s& duoc loai bo dé
tranh anh huong toi két qua du bao.

o Dién cac gia thi thiéu trong file Data, NGANHNGHE_ID=999

(khac).

LOAI ID=1(Khac).

o Lam sach truong tudi khach hang:

V6i khach hang c6 d9 tudi <= 10 -> gia tri dugc gan NaN,
gi4 tri khong hop 18.str dung thu vién numpy trong python dé lam
sach truong tudi khong hop 18.
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o Chia Data thanh 3 nhém chinh:
selected_features: list[str] = numeric_features + categorical features +
[target]
Trong do:
numeric_features: La bién sb
categorical features: La bién phan loai
target="THANHLY"

2.2.2. Lwa chon thugt todn, Huén luyén mo hinh:

Dé 4an tap trung vao 2 thuat toan: Decision Tree va Support

Vector Machine (SVM). Sau khi Training lwa chon thuét toan tot nhat
dé xay dung mé hinh du bao. Mot trong nhitng chi sé co ban va quan
trong nhat do 1a:

o Accuracy (D§ chinh xac):

S8 lwong miu du doan dung

Accuracy = 5 =
y Tong s6 mau

B TP + TN
" TP+TN+FP+FN

- TP (True Positive): S6 khach hang roi mang mé hinh dy

doan dung.

- FP (False Positive): S6 khach hang roi mang mé hinh dy
doan sai.

- TN (True Negative): S6 khach hang sir dung mé hinh du
doan dung.

- FN (False Negative): S6 khach hang sir dung mé hinh du
doan sai.

o Kappy (Cohen’s Kappa): La mét chi sb thong ké dung dé do
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ludong mirc do déng thudn giira hai b phan loai (hodc gitta mé hinh
du doan va thuc té), ¢6 tinh dén sy déng thuin xay ra ngﬁu nhién:
I P, — P,
1— P

Trong do:

o Po: Ti 1& quan sat dong thuan thuc té (accuracy).

o Pe: Ti 1¢ dong thuan ngiu nhién ky vong.
o MCC (Matthews Correlation Coefficient): 1a hé s6 twong

quan gitra gia tri thuc va gia tri du dodn cua mo hinh

N (TP x TN) — (FP x FN)

/(TP + FP)(TP + FN)(TN + FP)(TN + FN)

Trong do:

TP: S6 khach hang roi mang mé hinh dy doan ding
TN: S6 khach hang sir dung mé hinh du doan dung.
FP: S6 khach hang roi mang mé hinh dy doéan sai.

FN: S6 khach hang st dung mo hinh dy doan sai.

Str dung PyCaret va Pandas gitp don gian hoa quy trinh xtr 1y
dit liéu, xay dung, huén luyén va trién khai mé hinh. Pandas xt ly,
dinh nghia dic trung; PyCaret hd tro thiét 1ap moi truong huén luyén,
tu dong tién xtr 1y, so sanh, chon va luu mé hinh tdt nhat, déng thoti
chuin bi pipeline hoan chinh cho bai toan phén loai.

Tao mdt md hinh Decision Tree va Support Vector Machine

bang PyCaret, huan luyén no trén dit liéu di qua setup()



Print( % sEkmmhn ks ekt e
ht = create_model (estimator= ', fold=5, return_train_score=
save_model (dt, 'churn-rate- siontree”)

Hinh 7: Luu md hinh huin luyén SVM

So sanh gitra hai mé hinh sau khi huan luyén.

BRI EXERXRXXEXS0 sanh Decisiontre
Model Accuracy

Decision Tree Classifier 0.9648
SWM - Linear Kernel 0.5902

Kappa MCC T (Sec)
dt  ©.0000 ©.0000 2.864
svm ©.8014 0.0013 4.651

Hinh 8: Két qua so sanh giita hai mo hinh
= Ta théiy thuat toan Decision Tree c6 hiéu suét dat 96,48%
va thoi gian thuce hién huén luyén 1a 2.864s. Thuat toan dugc lya chon

dé xay dung 1a thuat toan Decision Tree.

- Xay dung mo hinh du bao khach hang réoi mang:
o Tai file CSV

uploaded file = st.file uploader("m Tai fil

Hinh 9: Upload file CSV
o Poc file CSV thanh DataFrame + hién thi bang dir liéu dau

input_df = pd.read_csv(uploaded file)

st.subheader(” & DI 1idu d3u vao")
st.dataframe(input_df)

Hinh 10: Doc file CSV
o Lam sach va chuén bj dit liéu: Xur 1y dir li¢u (vi du: loai bo

gia tri thiéu, chuin hoa), Néu cot THANHLY ton tai (label thuc té),
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loai bé trude khi du doan.

cleaned_df = clean_data(input_df)

if 'THANHLY' in cleaned_df.columns:
cleaned_df = cleaned_df.drop( THANHLY', axis=1)

Hinh 11: Xt ly dit li¢u.
o Du doan bang mo hinh: Ding mé hinh da load (hoic

train trudc d6) dé du doan.

predictions = predict_model(model, data=cleaned_df)

Hinh 12: Dy doan bang mé hinh.
o Ghép Kkét qua dy doan vao dit liéu géc: Thém cot du doan

thanh 1y va xac suit du doan vao bang két qua

1t = input_df.copy()
next((col r col in predictions.columr ‘1a col.lower
next((col r col in predictions.columr ' col.lower

| THAMHLY"] = predictions[label_col]

predictions[score_col]

Hinh 13: Ghép két qua du doan vao dit liu gbc.
o So sanh voi thuc té (néu c6 ¢t THANHLY). Tao cot
SO SANH dé biét du doan dung hay sai.

if 'THANHLY' in full result.columns label col:
full result[” SANH"] = full result.apply(
r # Ding” if row["DU_DOAN_THANHLY"] == row["THANHLY"] else ™

Hinh 14: So sanh voi thuc té.

o Hién thi két qua: Hién thi bang két qua véi dy doan.

subheader ("B K
dataframe (full_res

Hinh 15: Hién thi két qua.

o Hién thi va t6 mau dong sai néu cé: Tuy kich thude dit
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liu, chi hién dong sai hoac hién toan by va highlight dong sai

Hinh 16: Hién thi t6 mau dong sai néu co.
o V&biéu dd hinh tron: V& biéu db hinh tron so sanh ty 1¢
dang/sai.

fig = px.pie(
compari.
nai :

)

st.plotly_chart(fig, use_container_width=

Hinh 17: Biéu db so sanh ty 1 diing/sai.
o Cho phép tai két qua: Tai két qua vé dudi dang CSV

hoac Excel.

ult, file name- /", mime="tex

Hinh 18 : Tra két qua dudi dang CSV hodc Excel
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Chuong 3. CAI PAT VA THU NGHIEM

3.1. Cai dat méi truong
Hé thong duoc trién khai trén nén ting may chu véi cu hinh

nhu sau:

- Hé diéu hanh: Windows Server 2019

- Bo xtr 1y (Processor): Intel® Xeon® Gold 5318Y CPU @
2.10 GHz (02 processors).

- B nhd RAM: 32 GB

- Hé thdng: 64-bit Operating System, x64-based processor

Moi truong 1ap trinh st dung:

- Ngon ngii: Python 3.11

- Céac thu vién chinh dugc cai dat va stir dung: pandas, numpy,

streamlit.

3.2. Thir nghiém va danh gia
Link truy cép: https:// 7abc-113-175-171-43.ngrok-free.app

t Dy doan khach hang réi mang dich vu FiberVNN
tai VNPT Nam Pinh

T file CSV dd liéu khich hang:

Drag and drop file here

Hinh 20: Giao dién ing dung du doan khach hang roi mang
-Chon Browse files dé chon file khach hang du doan:


https://9328-113-175-171-43.ngrok-free.app/

le CSV di liéu khich hang:

Drag and drop file here

Limit 200MB per file

[ oAMW_Dataset_2025_20.csv
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Browse files

Hinh 21: Chon file hu4n luyén.

-Dir liéu dau vao dé du bao:

1 12228999

2 12258291

3 12265900
3 4 12050114
5 12236921
6 12199170
7 9764058
8 12275615

9 12236841

10 11780007

L
o
=
@
c
o
oF
c
<
S
o

mic_gpon217792
toh_gpon7525716
ndh_gpons2666
nhg_gpon2956
ndh_gpons798799
Xtg._gpon7984542
ndh_gpon7073012
toh_gpon75761678
nhg_gponsgsaes

tnh_adsl1603088

Trén Dic Vinh

Doan Thi Hign(Cd)

Nguyén Thi Kim Loan (bac Thinh)

Vi3 vn Ky ( v Nguyén Thi Anh)

Lé ilc Hung
Trin Van Khiét
Trdn Thi Théw
Tran van chung
ViEVan Cong

Nguyén Vin Higu

g nhom Viét Ha, r& lang Hop, Hau BBI Tay - M Phiic, Mj Phic, My Lac, Nam Dinh
B3c Hong, TT Ct Thanh, Tryc Ninh, Nam Binh

51 M§ Tho, khu d6 thi Thong Nhit, Théag Nhat, Nam Dinh, Nam Dinh

gan nha van héa i 4 Truc Thudn, khu Phé 1, Thi trdn Lidu D, Nghia Hung, Nam Din
M§ Lgi 2, Nam Phong, Nam Dinh, Nam Dinh

X6m 3, Xun Chau, Xuan Truéng, Nam Dinh

60K, O 18, Phuding Ha Long, Thanh Phé Nam Binh, Tinh Nam Dinh, Viét Nam

Hung L&, Truc Hung, Tryc Ninh, Nam Dinh

i 6 Dong Liéu, Neghia Lac, Nghia Hung, Nam inh

X6m 9, X3 Trfc Tha, Huyén Tryc Ninh, Tinh Nam Dinh

Hinh 22: Dit liéu dau vao.

-Két qua du bao:

1~ Két qua du dodn

[ 1
[ [
[ a
[ a1
0 10
) 17
[ 85
0 1
[) 10
0 8

1 Hoat dang binh thuting [ 0 1
1 Hoat dang binh thuiing o 0 1
1 Hoat ddng binh thuting o 0 1
1 Hoatdéng binh thuting [ o 1
1 Hopt déng binh thuiing 0 o 1
1 Hoat ding binh thuting o 0 1
1 Hoat déng binh thuting o 0 1
1 Hoat dong binh thuiing 0 o 1
1 Hoat ddng binh thuling 0 0 1
1 Hogt ding binh thudng 0 o 1

Hinh 23: Két qua du bao

-So sanh du bao véi thyc té: Chi hién thi dong bao sai

B Ding

& Bing
[ sing
1 Bing
5 ding
& 8ing
1 oing
I oing
& Ding

[ ding



So sanh du doan vdi thuc t&

i Dilliéu qua I8n. Chi hién thi dong d doan sai

[ 0 it 0
o 1 1 0
0 0 16 0
0 1 07 0
[ 0 22 (]
0 1 16 0
0 0 2 0
0 1 8 0
0 0 1 0

Hinh 24: So sanh dy bao roi mang vai thyc té

-Biéu d6 hinh tron, ty 1& du bao dang sai: Mau xanh 1a

dang, mau do la sai
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Hoat ddng binh thuding
Tam diing
Hoat dng binh thudng
Tam difng
Hoat dgng binh thudng
Tam difng
Hoat ddng binh thuding
Tam ditng

Hoat dng binh thudng

{gl Biéu dd hinh tron: DU doan dang vs sai

TY 1& duf doan ding va sai

Hinh 25: Biéu d6 du bao ding sai
Ti 1€ du bao dting dat 98,3% , ti 1€ dy bao sai la 1,75%.

X sai
X sal
X sai
X sai
X sl
X sai
X sai
X sal
X sai
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KET LUAN
Két qua dat dwoc
bé 4n nay da dat dugc mot sb két qua sau:

- Thu thap va xdy dung co s¢ dit liéu khach hang, bao gdm cac
thong tin dic ta nhu: d6i tugng khach hang, loai hinh khach hang, goi
cudc s dung, tinh trang ng cudc, sb luong dich vu dang stir dung va
cac dic diém lién quan khéc.

- Rat trich cac thudc tinh dic trung, xac dinh cac yéu td c¢6 kha
ning anh huong dén nguy co roi mang cua khach hang, qua do xay
dung tap dir liéu huén luyén phuc vu cho viéc xay dung va danh gia
mo6 hinh dy bao.

- Tién xu ly dir liéu va xay dung moé hinh dy bao c¢6 do chinh xac
cao, cu thé xay dung md hinh dy bao véi thudt toan Decision Tree do
chinh xac 96.48%.

Huwéng phat trién
- Hoan Tiép tuc nghién ctru va thir nghiém cic mé hinh bang

cac thuat toan nhu Random Forest/ Gradient Boosting / XGBoost /
LightGBM / CatBoost, Logistic Regression, K-Nearest Neighbors
(KNN), Neural Network (Mang no-ron nhan tao) Dé tim ra thuét toan
t61 wu nhat cho bai toan.

- Du bao va thtr nghi€ém trén cac dich vu khac cuia VNPT Nam
binh nhu MyTV, Dién thoai di dong...

- Gui thong bao dén nhan vién quan 1y dia ban vé thong tin
khach hang c6 nguy co roi mang dé tién hanh chim soc va thuyét

phuc khach hang tiép tuc st dung dich vy cta don vi.
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