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Abstract: Data analysis is one of the important steps to have an accurate basis for statements and reports
in scientific research. In the field of teaching statistical probability and data analysis, Microsoft Excel has
proven its useful role. Excel is not only a simple calculation tool but also a powerful platform for data
analysis problems, especially regression analysis. Regression analysis is a popular statistical method,
helping to study the relationship between variables and forecast trends based on real data. This article
presents the application of Microsoft Excel to regression analysis in teaching statistical probability at
Hanoi University of Natural Resources and Environment.
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1. Pit van dé

Phan tich di li€u 1a mot trong nhitng budc quan
trong dé c6 can cir chinh xac cho nhiing nhan dinh,
béo céo trong nghién ctru khoa hoc. Théng ké 14 linh
vyc thu thap va phan tich s6 liéu cung cdp nhiing
thong tin quan trong cho nhitng danh gia, nhan dinh,
dy doan két luan...Trong thoi dai cong nghé thong
tin phat trién nhu hién nay, viéc ing dung phdn mém
va cong cu hd tro vao giang day ngay cang trd nén
phé bién. Pic biét, trong linh vuc giang day xac suét
thong ké va phan tich dir liéu, Microsoft Excel da
chung minh dugc vai tro hitu ich cua minh. Excel
khong chi 1a mot cong cu tinh toan don thudn ma con
1a nén ting manh mé& cho cac bai toan phan tich dit
lidu, ddc biét 1a phan tich hdi quy. Phan tich hdi quy
1a mot phuong phép théng ké phd bién, gitip nghién
ctru mdi quan hé giira cac bién va du bao xu hudng
dua trén dir liéu thuc té. Vi vay van dung két hop
cong cu Data Analysis trong Microsoft Excel trong
giang day phén tich hdi quy khéng chi gitp sinh vién
tiép can dé dang hon véi mén hoc, ma con tao didu
kién thuc hanh véi cong cu phd bién trong cong viée
sau nay.
2. N¢i dung nghién ctru
2.1. Thue trang giing day xdc sudt thong ké tai
truwong Dai hoc tai nguyén & moi truong Ha Ngi.

Hién nay, tai truong Pai hoc Tai nguyén va Moi
truong Ha N§i, mon hoc Xac sut théng ké duoc
giang day 30 tiét, thuoc khdi kién thirc co s¢, nhim

236

trang bi cho sinh vién tri thitc khoa hoc, phuong phap
luan nghién cuu, cac ki nang, ki xdo cia mon Xac
sudt thong ké, gop phan nang cao kha niang két ndi
v6i mon hoc chuyén nganh vé kinh té, quan tri kinh
doanh, va nhiéu linh vuc khac. Tuy nhién, khong phai
sinh vién nao ciing c6 nén tang t6t vé toan hoc, dan
dén khé khan trong viéc hiéu va van dung cac kién
thirc théng ké phtec tap. Trén thyc té, nhidu sinh vién
cho rang mén hoc nay kho khan, thién vé 1y thuyét
va kho ap dung vao thuc té. Didu nay tao ra mot
khoang céch giita kién thirc Iy thuyét va ky ning thuc
hanh, khién viéc day va hoc tré nén kém hiu qua.
Viéc sir dung cac phan mém chuyén sau vé thong ké
nhu SPSS, R hay Stata c6 thé giup ich cho viéc giang
day, nhung doi hdi sinh vién phai c6 thoi gian lam
quen va cé thé gay kho khian ddi voi nhitng nguoi
mdi tiép can. Trong bdi canh do, Microsoft Excel voi
giao dién truc quan, dé sir dung, va phd bién trong
moi truong lam viéc thuc té da tré thanh mot giai
phap kha thi dé hd tro giang day.
2.2. Ung dung Microsoft Excel vao phén tich hoi
quy \ 7 7 7

Phan Thong ké & moén hoc Xac suat thong ké
gdm cac ndi dung vé 1y thuyét chon mau, tinh toan
céc tham s dic trung cuia mau, udc luong cac tham
sO thong ké, kiém dinh gia thiét thong ké, phan
tich twong quan va hdi quy va sau hon 1a phén tich
phuong sai (Anova). Microsoft Excel 1a mét cong cu
manh mé& va phd bién, gitip thyc hién cac phép tinh
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phirc tap, bao gbm ca phan tich hdi quy. Dudi day la
mot s Gmg dung cu thé ciia Excel vao phan tich hoi
quy trong giang day Xac suat thong ké tai truong Dai
hoc Tai nguyén va Moi truong Ha Noi:
Vi du 1: Phan tich hoi quy tuyén tinh don gian
Gia st glang vién mudn day sinh vién vé mdi
quan hé gitra s gio hoc va két qua thi cia mot nhom
sinh vién. Dir liéu dugc thu thap nhu sau:
Bang 2.1. Dit liéu vé s6 gio hoc va diém thi twong 1ing:

o8t 1135|794 6810 1|1112]13/14]15
oc

Diém thi| [50|55|65|70|85/60|68|75/90|45|9295/97|99|100

Trong Excel, sinh vién s€ nhap di li¢u nay vao
mot bang tinh. Sau do, su dung cong cu “Data
Analysis” va chon “Regression”, Excel s€ tinh toan
va cho ra két qua vé hé sb hoi quy, hé sb xéac dinh
R2, va céc gi tri kiém dinh y nghia thong ké. Hé sb
hdi quy cho biét sy thay ddi ciia diém thi khi sé gio
hoc tang thém mét gio. Gia tri R? cho biét muc do
giai thich ctia md hinh d6i v6i su bién thién cuia bién
phu thudc (diém thi). Bai hoc nay gitp sinh vién hiéu
dugce mbi lién hé gitra cac bién va cach du bao diém
thi dua trén s gid hoc.

Céc két qua chi tiét tir phan tich hdi quy dugc
trinh bay dudi day:

OLS Regression Results

Dep. Variable:  Exam Score R-squared: 0.977
Model: OLS Adj.R-squared: 0.976
Method: Least Squares F-statistic: 561.4
Date: Wed,090ct2024 Prob(F-statistic): 4.43e-12

Time: 10:48:16 Log-Likelihood: -36.431
No. Observations: 15 AIC: 76.86
Df Residuals: 13 BIC: 78.28
Df Model: 1
Covariance Type: nonrobust

coef std err t  P>t| [0.025 0.975]

const 43.0000 1.602 26.839 0.000 39.539 46.461

Study Hours 4.1750 0.176
23.693 0.000 3.794 4.556
Omnibus: 0.254 Durbin-Watson: 1.996
Prob(Omnibus):  0.881 Jarque-Bera(JB):  0.104
Skew: 0.159 Prob(JB): 0.949
Kurtosis: 2.746 Cond. No. 19.3

Dua trén phan tich hoi quy, phuong trinh hoi quy
nhan duoc la:
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Diém Thi = 43.000 + 4.175 * S6 Gio Hoc

Diéu nay c6 nghia 1a mdi gid hoc thém s& lam
tang diém thi trung binh khoang 4.18 diém.

Vi du 2: Phan tich hdi quy tuyén tinh boi

Gia sir giang vién mu6n minh hoa mét vi du phirc
tap hon, nhu phan tich mbi quan h¢ gitta lgi nhuan
clia mot cong ty va cac yéu td anh huong nhu gia, chi
phi quang cdo, chi phi quan ly, chi phi ban hang. Dix
liéu mau c6 thé nhu sau:

Bang 2.2. Loi nhudn Cong ty.

Loi nhuan y

(e YDy | 520| 530|535 | 525 545 | 550 | 545 | 548 560
Giax1 0.4410.51/0.54]0.55/0.51]0.525/0.555]0.56|0.57
l(_;h)‘(;h‘ quan179.5131.0/28.2127.530.5| 29.8 | 28.5 [28.5/33.5
Chiphibin 4 5170 5|21.8]23.8|25.8] 23.0 | 22.0 |23.5|24.0
hang x3

Trong Excel, sinh vién s€ nhdp di li¢u nay vao
mot bang tinh. Sau do, st dung cong cu “Data
Analysis” va chon “Regression”, Excel s€ tinh toan
va cho ra két qua vé bang phan tich cac hé sb hoi quy:

coef std err t P>t [0.025 0.975]

const 314.0662 65.991 4.759 0.005 144.432 483.701
x1  164.0673 95.368 1.720 0.146 -81.083 409.217
x2 3.3377 1.731 1928 0.112 -1.112 7.788
x3 1.7621 1.983 0.889 0.415 -3.336 6.860

Dua trén két qua phan tich hoi quy cho dir liu
loi nhuén trén, c6 thé nhan thiy ring cac bién gia
san pham, chi phi quan 1y va chi phi ban hang déu c¢6
tac dong tich cuc dén loi nhuén cua cong ty. HE sb
hdi quy cua cac bién nay déu duong, cho thdy ring
khi gi4 san pham va cac chi phi nay ting, loi nhudn
ciing c6 xu hudng ting theo. M6 hinh hdi quy da giai
thich kha tbt bién dong cua lgi nhuén, va phan tich
ANOVA chi ra rang cac bién doc 1ap nay c6 ¥ nghia
théng ké, phu hop dé giai thich lgi nhuan.

V6i mé hinh ban dau, phuong trinh hoi quy la:

y=314.066 + 164.067 * x1 +3.338 * x2 + 1.762 * x3.

Luu y rang hé s xac dinh R? = 0.7142, P-value
cta bién x1 1a 0.1460.

Do P-value cia bién x1 16n hon 0.05, ching ta
loai bo bién nay va phéan t1ch hdi quy rat gon chi V01
bién x2 va x3, ra két qua vé bang phén tich cac hé sb
hdi quy:

coef std err t P>t [0.025 0.975]

const 365.5225 67.752 5.395 0.002 199.740 531.305

251

Journal homepage: https://vjol.info.vn/index.php/tctbgd



-1.796 7.920
-0.939 8.302

x2 3.0623
x3 3.6815

1.985
1.888

1.542 0.174
1.950 0.099

Khi dé, phuong trinh hdi quy sau khi rat gon cho
Bang 2 la: y =365.523 +3.062 * x2 + 3.681 * x3.

Vi du 3: Phén tich hdi quy phi tuyen tinh

Giang vién ¢6 thé day sinh vién vé hoi quy phi
tuyén tinh bang cach sir dung Excel dé phan tich mbi
quan hé khong tuyén tinh giita cac bién. Vi du, mo
hinh ham bac hai giita gia san pham va luong hang
ban dugce o thé nhu sau:

Bang 2.3. 86 lwong hang bdn

Gié san
pham (triéu | 10 | 15 |20 [25| 30 | 35 |40 |45 |50 | 55
VND)

Luong hang
ban (so0
lugng)

2001180|160(150{145|140|130{125/120{115

Dé phan tich mdi quan hé phi tuyén giita gia san
pham va lugng hang ban trong Excel, giang vién
huéng dan sinh vién thyc hién cac budc sau:

+ Nhép dir liéu vao Excel = Vao muc “Insert” -
chon “Scatter Plot” d v& dd thi phan tan cua gia san
pham va luong hang ban.

+ Sau khi v& biéu dd, nhdp chudt phai vao mot
diém dir liéu va chon “Add Trendline”.

+ Trong cira sd “Format Trendline”, chon
“Polynomial” dé kiém tra mbi quan hé phi tuyén.
Ban c6 thé chon bac 2 hodc bac 3 tuy thudc vao dit
liéu = chon ¢ Display Equation on chart” dé hién thi
phuong trinh hoi quy phi tuyén trén biéu do.

+ Kiém tra hé sO hoi quy va phuong trinh nhan
duogc dé danh gia mdi quan hé gitra gia san pham va
luong hang ban.

Biéu d6 hoi quy phi tuyén nhén dwoc la:

H6i Quy Phi Tuyén Gilta Gid San Phdm va Lugng Hang Ban

X Actual Data
— Polynomial Regression (degree 2)

200 x

= =
o @
S S

-
=
S

Lugng hang ban (s6 lugng)

120

10 20 30 40 50
Gia san pham (triéu VND)

Phuong trinh hoi quy phi tuyén bac 2 nhin
dwoc la:
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Luong hang ban = 231.61 + -3.94 * (Gia san
pham) +0.03 * (Gia san phamAZ)

Y nghia cia cac hé s6 trong phwong trinh nhw
sau:

- Hé sb intercept (231.61): bay la gid tri lugng
hang ban khi gia san phdm bang 0, nhung trong thuc
té diéu nay khong ¢6 ¥ nghia nhiéu vi gia san pham
khong thé bang

- Hé s6 -3.94: Mdi khi gia san pham ting lén 1
triéu VND, lugng hang ban giam di khoang 3.94 don
vi. Piéu nay phan anh rang khi gia san phim ting,
luong hang ban s€ giam.

- Hg s6 0.03: Pay 1a hé s6 bac hai ciia phuong
trinh hoi quy, biéu thi ring c6 mot mdi quan hé phi
tuyén nho gitra gia san pham va lugng hang ban. Hé
s6 nay nho, cho thiy ring sy phi tuyén nay khong
qué manh.

Tu bleu d6 va phuong trinh hoi quy, chung ta thay
rang mdi quan hé gitra gla san phdm va lugng hang
ban khong hoan toan tuyén tinh. Mic du ¢6 su giam
dan cta lugng hang ban khi gia san pham ting, mo
hinh bac hai cho thiy su giam dan nay khong hoan
toan déu dan.

Gia tri R-squared (0.97) cho thdy mé hinh hdi
quy bac hai nay c6 do phi hop tot voi dir lidu, tirc 1a
mo hinh giai thich duge 97% su thay doi ciia lwong
hang ban dua trén gia san pham.

Tuy nhién, dé c6 du doan chinh xac hon, c6 thé
can thém céc yéu té khac anh huéng dén luong hang
ban, nhu chi phi marketing, nhu cau thi truong, hoac
cac chuong trinh khuyén mai.

3. Két luan

Nhing vi du trén cho thay rang Excel khong chi
hitu ich trong phan tich hdi quy tuyén tinh don gian
ma con ¢6 thé img dung cho nhiéu loai mé hinh hoi
quy phtrc tap hon, bao gdm hdi quy boi, hdi quy phi
tuyén tinh, ... Viéc két hop bo cong cu Data Analysis
trong Excel trong glang day Xéc suit thong ké giup
sinh vién tiép can dé dang hon vdi cac khai niém
thng ké phtc tap va budc dau trang bi cho ho nhirng
k¥ nang thuc hanh quan trong cho cong vi¢c sau nay.
Tai liéu tham khao
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