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I. Truc quan héa dw liéu
1 Tryuc quan héa dw liéu la gi?

Khi lam viéc véi cac tép dit lieu phic tap, viéc triuc quan hoa dit lieu 1a mot bude quan trong dé
hiéu va phan tich cac thong tin quan trong. Vay Data Visualization 13 gi?

Trude khi tim hiéu Data Visualization 1a gi, ching ta hay phan tich vi du sau:

Thong thudng khi giti bang béo cao cho cap trén, ban c6 thé giti mot tap hop cic con sb6 va thong
tin chi tiét, diéu nay gay kho khan cho viec doc hiéu va phan tich. Tuy nhién, néu tép dit lieu nay dugc
tryc quan hoéa, két qua sé hoan toan khac biét. Thay vi chi nhin vao nhitng con s6 va chit cai kho khan,
Data Visualization cho phép chiing ta biéu dién dit liéu theo cach ma nio bo cé thé dé dang nhan biét
va xu ly.

Data Visualization 1a cach biéu dién thong tin dusi dang hinh &nh, biéu do hodc dd thi dé minh
hoa dit lieu dé hiéu nhat. Muc dich ctia viéc truc quan héa dit lieu 1a bién cac nguodn dit lieu thanh
nhitng tép thong tin triyc quan, dé& quan sat va dé hiéu.

Tai sao phai truc quan héa di liéu?

Thuec té, viéc truc quan hoa dit liéu la rat can thiét dé ngusi dung cé thé tiép can va xit Iy dit lieu
dé dang hon. Tryc quan héa dit liéu ciing c6 thé gitp nguoi dung hiéu duge nhitng thong tin phic tap
hon so véi cac bang tinh hodc bao cdo. Ching ta cé thé hinh dung truc quan héa dit lieu nhu 13 mot
ngon ngit dé chia sé, ngay ca khi khong duge dao tao chinh thitc va bai ban thi ban vaAn c¢6 thé ndm
vitng duge nhitng thong tin co ban qua céac biéu do.

Bo néo con ngudi thuong bi thu hat bdéi nhitng mau sic va céc biéu do hon 1a cac thong tin sb lieu
kho khan.Vi thé, ching c6 thé dé tiép thu dit lieu dusi dang do thi hodc biéu do dé hinh dung ra lugng
16n dit lieu phtc tap.

Mot s6 16i ich ctia viec Trie quan héa dit lieu dé 1a:

e Niam bat dit lieu nhanh chéng
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Ra quyét dinh chinh xac

Rt ngan thai gian lam bao cédo

Dé dang truyen dat thong tin

e Cai thién hiéu qua hoat dong san xuat
2 Kién thidc can biét
2.1 Thanh phan cta truc quan héa dw liéu
Tritc quan héa dit lieu duge hinh thanh tir 3 thanh phan chinh sau day:

e Thoéng diép: Trinh bay muc dich clia viéc tryc quan s6 lieu. Nha quan 1y sé lam viec va quyét
dinh két qud mong mudn dat duge sau khi phan tich dit lieu. Vi du: Dy doan doanh thu ban hang
hay do luong hiéu suat lam viéc clia cong - nhan vieén.

e D1t liéu: Sau khi xac dinh thong diép, cac nha phan tich tién hanh xt 1y dit liéu: chinh sita dinh
dang, lam sach dit liéu, loai bé thong tin khong lién quan va phan tich ky ludng hon. Sau do, cac
phuong thitc trinh bay dit liéu triyc quan sé dude st dung gitip bo phan chién luge lén ké hoach
phu hagp.

e Phuong tién truc quan: Céc nha khoa hoc dit liéu tao ra cac biéu do hosc do thi dé lam sinh
dong dit liéu chinh, don gidn dit liéu phiic tap nham chia sé thong tin chuyén sau nhat. Cac phuong
thitc duge can nhic st dung dé thong tin dude lién mach va dé hiéu mot cach c¢é hé théng.

2.2 Cac buéc thuc hién truc quan héa dw liéu
Qué trinh thie hién tric quan dit lieu héa bao gom 5 bude.
1. Xac dinh muc tiéu: X4c dinh cac van dé can tra 1oi.
2. Thu thap dw liéu: Téng hop dit lieu ndi bo va bén ngoai lien quan dén muc tieu xéc dinh.

3. Chon loc dit liéu: Loai bd dit lieu thita, khong lién quan, thyc hién cac phép tinh toan dé phan
tich va chuyén ddi loai dit lieu dé c6 thé sit dung.

4. Lya chon phuong tién truc quan héa: C6 rat nhicu loai bi¢u do gitp trinh bay dit licu hieu
qué. Nguoi trinh bay c6 thé dua vao mdi quan hé giita cac diém dit lieu va thong tin mudn thé
hieén dé chon.
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2.3 Mot sb6 phuong phap truc quan héa dit liéu dién hinh

DHH Biéu db ¢4t (Bar Chart)

So sanh gia frj giita cac nhém

(5 Biéu a6 ton i Chart)

Thé hién ty 1& c4c phin trong téng thé

@ Biéu dd hop (Box Plot)
Thé hign phan phéi dit ligu va phét hign gi trj bt
thuong

oll) Biéu dd Phan Phéi (Histogram)

Thé hién tAn suft xudt hién cta dir liéu

o

548
AN

Biéu d6 dudng (Line Chart)

Hién thj xu huéng theo thoi gian

Biéu d6 phén tan (Scatter Plot)

Thé hién méi lién hé giita hai bién sé

Heatmap
Biéu dién dit ligu béng mau séc, thé hién mirc 4o quan
h¢

Biéu dd Water Flow

Thé hién sy thay di gia tri qua cac giai doan

2.3.1 Biéu dd cot- Bar plot

Thudng dude st dung dé so sanh cac nhom dit lieu khac nhau trong cling mot giai doan hay céc giai
doan khéc nhau ctia ctiing mot dit lieu.C6 4 loai biéu do thuong dude st dung :

e vertical bar

e hozirontal bar

e stacked vertical bar

e stacked hozirontal bar

Xem thém

2.3.2 Biéu d6 dudng - Line Chart

Thudng duge sit dung dé xem xu huéng theo thoi gian, so sanh nhiéu loai dit liéu. Xem them

2.3.3 Biéu d0 tron - Pie Chart

Thuong dugce sit dung dé hién thi ty 16 %, t6i wu héa 7 phan. Xem them

2.3.4 Biéu d6 phan phbi - Histograms

Thuong dugc st dung dé phan bd tan suat, phat hién ngoai lai, kiém tra tinh chuan, xac dinh

mo6 hinh théng ké. Xem them

2.3.5 Heatmap

Thuong duge st dung dé xu huéng thong qua mau sic. Xem thém
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2.3.6 Céac nguyén tac chon phuong tién truc quan héa di liéu

Trong triyc quan héa dit lieu, don gidn van luon 1a tét. Dit lieu nén dude trinh bay mot cach don gian
va hiéu qua dé ngusi xem c6 thé dé dang nam bat thong tin ma khong can phai xem lai nhiéu lan hay
suy nghi qui nhiéu. Can han ché viéc sit dung cac yéu t6 phiic tap va khong ré rang, dong thoi tang
cuong tinh minh bach ctlia thong tin bang cach st dung tiéu de, cha thich, va cac hinh anh gidi thich ro
rang.

e Chon dung loai biéu doé: chon theo muc tiéeu.

Don gidn héa noi dung va hiéu qua
e Gan nhan rd rang: ddm bao ai cling c6 the hieu dung

Stt dung mau sic phu hop
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I1. Kiém Pinh Gia Thuyét La Gi

Kiém dinh gia thuyét la mot cong cu co ban duge st dung trong nghién citu khoa hoc dé xac nhan
hoiic bac bé cac gia thuyét vé cac tham sé quan thé dya trén dit lieu mau. N6 cung cdp mot khuon kho
c6 cau tric dé danh gia ¥ nghia théng ké ctia mot gid thuyét va rat ra két luan vé ban chat thyc su
ctia mot quan thé. Kiém dinh gia thuyét dugc st dung rong rai trong cac linh virc nhu sinh hoc, tam 1y
hoc, kinh té va k¥ thuat dé xac dinh hiéu qua ctia cac phuong phap diéu tri méi, kham pha méi quan
hé giita cac bién s6 va dua ra quyét dinh duya trén dit lieu. Tuy nhién, méac dit ¢6 tam quan trong, kiém
dinh gia thuyét c6 thé 1a mot chti dé khé hiéu va khé 4p dung ding cach.

1 Khai niém & tam quan trong

Kiém dinh giai thuyét la qué trinh théng ke dé xac dinh lieu c6 da bing ching ing ho hay
bac bé mot gid thuyét hay khong tir dit lieu.

Tai Sao Phai Kiém Dinh Gia Thuyét?

1 Duara quyét dinh khich quan 2 Xdcdinh y nghia théng ké
Thay thé quyét dinh cam tinh bang bing chimg théng ké, Phén biét két qua ngéu nhién véi hiéu tmg c6 ¥ nghia thuc
giam thiéu sai lam chu quan. su.

3 Danhgii mbi quan hé va sir khic bit 4 Xdc minh hi¢u qui can thi¢p
Xac dinh méi lién hé giita cac bién va phét hién khéc bigt Panh gia liéu phuong phap méi c6 tao ra khac biét c6 ¥
dang ké gitta cac nhom. nghia so v6i phuong phap hién tai.

Trong kiém dinh gia thuyét théng ke:

e Hy la gid thiét khong dua ra tiac dung hosic khong c6 su khac biét.
e H la gia thuyét cho thay c6 su khéc biét hoidc tac dong dang ké.
e Vidu:

Hy: Loai thuéc méi khong c6 tac dung chita bénh ung thu.
Hjy: Loai thudéc mdi chita khéi bénh ung thu.
2 Cac khai niém cbt 16i
2.1 Mién bac bo
Mot trong nhitng céch giai quyét bai toan kiem dinh gid thuyét 1a dimg mot théng ke G, duge goi
la tiéu chuan théng keé.
Dinh nghia: Théng ke T = G(X1, Xo, ..., X,) dudc goi 1a mot tidu chuan thong ké (test statistics)
néu gia tri ctia né6 duge diing dé xem xét bac bd hay chap nhan gia thuyét Hy.
U’ng v6i mau cu thé quan sat duge, gia tri ctia tieu chuan théng ke T duge ky hieu 1a tqs- Ta sé dua

vao gia tri nay dé dua ra két luan chap nhan hay bac bé gia thuyét dang xét bing cach so sanh gia tri
d6 v6i mién tieu chuan.
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Mién W trong R dugce goi 1a mién bdc b6 hay mién tiéu chudn néu mién nay duge ding ciing véi
tieu chuan thong ke T’ va gia tri cu thé ¢4 clia tieu chuan d6 dé dua ra két luan vé gid thuyét Ho:

e Néu tys € W thi béac bo gia thuyét Hy.

e Ngudgc lai, néu t,s € W€ thi chap nhan Hy.

Khi bac bdé hay chap nhan giad thuyét Hy thi ta gip phai hai loai sai lam:
e Sai lam loai I: Bac bé gia thuyét Hy nhung thyc té Hy 1a ding.
e Sai 1am loai II: Chap nhan gid thuyét Hy nhung thuc té Hy la sai.
Quyét dinh bac bd hay chap nhan giad thuyét hoan toan dita vao thong tin mau, do dé ta sé c6 xac
suat mac sai lam loai I va sai lam loai II. Ky hiéu o la xac suat mic sai lam loai I:
a = P(Sai lam loai I) = P(bac bé Hy | Hy ding).

Lic d6 o duge goi 1a midc ¥ nghia. Ky hiéu 8 1a xac suat mac sai lam loai II:

f = P(Sai lam loai IT) = P(chap nhan Hy | Hp sai) = P(chap nhan Hy | H; dung).
Truong hop dic biét, khi dung tieu chuan 7' va mién bac bé W dé tién hanh kiém dinh gia thuyét, ta
S€ cO:
o = P(T eWw | Ho)
B=P(TeWC|H).

Khi tién hanh kiém dinh, ngusi ta luon mong mudén sao cho c¢é thé cuc tiéu hoa ca hai loai sai lam
loai I v& loai II, tuy nhién khi ¢ mau c¢6 dinh thi mong mudn trén 14 khong thuyc hién duge. Vi néi
chung sai lam loai I gidm xudng sé kéo theo sai lam loai II tang lén.Do d6, trong thiyc hanh ngudi ta
thuong c6 dinh xac suat méc sai lam loai I va tim cach cuc tiéu xac suit méc sai lam loai II.

2.2 Céac budc 1am bai toan kiém dinh

Dé tién hanh kiém dinh gia thuyét, thong thuong ngudi ta c6 thé sit dung mién tiéu chuan, xac suit
¥ nghia hodic u6c lugng khodng clia céc tiéu chuan hay tham s6 thong ké, véi cac bude thic hién tuong
ung.
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Total Sales

9 —_—
gl | Menan=5.181546E+11 |

A

Values in 10 -12

483.3333 616.6667
Values in Billions
| 5% ] 20% 5% |

448.349 597.1925

2.2.1 St dung mién tiéu chuan
e Budc 1: Xéc dinh tham sb can kiém dinh, dit gia thuyét va déi thuyét.

e Budc 2: Xéc dinh tiéu chuan théng ké va tinh gid tri ciia tiéu chuan théng ké déi véi gia tri mau
da cho.

e Budc 3: Xac dinh mién bac bé W.
e Budc 4: So sanh gia tri cia tiéu chuan théng ké véi mién bac bé W va két luan bac boé hay chip
nhan gid thuyét H
2.2.2 St dung xac suat y nghia p-value

Trong kiém dinh gia thuyét, ta dat Hy (khong khac biét) va Hy (c6 khac biét). Sau khi tinh dugce théng
ké kiém dinh (z, t, X2, ...), ta dinh nghia p-value la x4c suat (gia sit Hy ding) dé quan sat dugc két
qué it nhat cic doan nhu dit lieu hién c6.

Bué6e 1: Nhu trén

Buée 2: Nhu trén

Budc 3: Tinh xac suit ¥ nghia p-value tuong ting véi gia tri cu thé ctia tiéu chuan théng ke da co
G Budée 2.

Budce 4: So sanh p-value véi mitc ¥ nghia da dinh truée, thuong 1a 5%, 1%, 0.1% va 0.5%

2.2.3 Sw& dung uéc lugng khoang
e Buéde 1: Nhu trén.

e Budc 2: Xac dinh tiéu chuan théng ké va tim khodng tin cdy (udc lugng khoang) ciia tieu chuan
d6 (hodc ctia tham s6 can quan tam) ting v6i mau da c6 va do tin cay da dinh truée.

e Bué6e 3: So sdnh khodng tin cay trén v6i mot gia tri da dinh.

— Néu khoéng tin cay khéng chita gia tri d6 = bac bo gia thuyét.
— Néu khoéng tin cay cé chita gié tri d6 = chap nhan gia thuyét.
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2.3 Tong két

Trong thong ke, kiém dinh giad thuyét (Hypothesis Testing) 1& cong cu quan trong dé dua ra quyét
dinh dya trén dit lieu. Tuy nhién, viéc nhé hét céc bude, cong thiic va tinh huéng ap dung cé thé khién

ban choing ngop.

Dé gitip viéc 6n tap tré nén nhanh chéng va hiéu qua, cheat sheet nay téng hop cac khai niem cot
16i, cong thitc quan trong va vi du minh hoa cu thé. Ban c6 thé diing n6 nhu mot ban do nhé — khi can
kiém dinh gid thuyét, chi can mé ra la biét ngay: bit dau tir dau, cong thic ndo can dung, va cach két

luan ra sao.

Hypothesis Testing Cheat Sheet

Hypothesis testing

A hypothesis is 3 Statement made about the value of & population parameter. it
can be tested by camrying out an experiment or taking a sample from the
population. The statistic calculated from the sample is called the test statistic.

The Aull hypathesis (H,) is the hypathesis assumed to be eorreet. This is rejected if
the test statistics is lower than a given threshold, called the signifi leved.

cCJr 1yl
«respurces - Wition -courses

One-tailed test

A one-tailed 1851 can be uied 1o 1est if the probability has intreased of decreased.

For one-tailed tests,

Hysp > o 0Ep o

The alternative hypathesis (H, | tells us about the parameter if your assurmplion &
shown to be wrong.

Exarnple 1: John wants 1o see if a coin is unbiased or biased lowards coming
down heads. He tosses the cin § times and counts the number of
heads, X, obtained in & tosses.

8 Describe the test statistic.
The test statistic is X, the number of heads obtained in 8 tosses.

b. Write down a suitable null hypothesis.
The probability of landing heads for an unbissed eain is 0.5 s
Ho:p =105
€. Write down a suitable alternative hypothesis.
The probability for heads i greater than 0.5 i the coin is biased towards
heads so:
Hy:p > 05

Finding critical values

A eritical region is a region of the probability distribution which, if the test statistic
falks within it, would cause you to reject the null hypathesis. The critical value is
the first value to fall inside of the critical region.

The actual signi jevel of a
rejecting the null hypathesis.

is test is the

ity of incorrectly

Exarnple 2: A single observation is taken from the binsenial distribution
B(6. p). The observation is used to test Hy: p = 0.35 against
Hy:p > 035

8. Using a 5% significance level, find the critical region for this test.
Assurn true then X~B(6,0.35)
PiX = X = 3)

You can use the
cumulative
binormial tables or
your calculator

The witical regian is 5 or 6.

This is the same

as the probability
af X falling within

the critical region

b. State the actual significance level of this test.
Plreject aull hypothesis)= | 3]

3 Kiém dinh gia thuyét théng ké bing Python

Example 3: treatment for 3 particular disease has a2 probability of
success. A researcher has produced 3 new drug which has been
successful with 11 out of 20 patients. He claims that the new drug is
rmore effective than the standard treatment. Test, at 5% significance
level, the claim made by the researcher.

1. Define your test statistic, X and parameter, .

X is the nurmber of patients in the trial far whom the drug was successful.

1 is the probability of success for each patient.

. Formulate a medel for the test statistic.
X~B (20,p)

The researcher
clairns that the new
drugis better so p >
04

ur null and altemative hypotheses,

4. Method 1:

Assume Hy is true and calculate the probability of 11 or more successhu

1-P(X =10)

abikity with significance level
) 5, there is nat enough evidenee to reject H,

6. Write a conclugion in context.
The new drug i no better than the old one

OR
Method
L work he critical region and see if 11 Bes within it.
P =1-PX¥=12)
F =1-PX=11)

The eritical region is 13 ¢ more. Since 11 is not in the eritical region, we
accept Hy.

2. Write a conclusion in context of the question.
There is na evidence that the new drug i better than the old ane.

Hinh 1: Nguon: PMT Tuition

Edexcel Stats/Mech Year 1

Two-tailed Test
A twe-tailed test is used to test if the probability is changed in either direction. The eritical
region is split at either end of distribution. The significance level at each end is halved.

For two-tailed tests,

Hyps o

Exarnple 4: In Enrico's restaurant, the ratio of nan-vegetarian to vegetarian meals is found

1o e 2to 1. In Manuel's restaurant in a random sample of 10 people ordering
meals, 1 ordered a vegetarian meal. Using a 5% significance level, test whether
the propartion of peaple eating vegetarian reals in Manued's restaurant is
different from Enrico's restaurant.

The proportion of people eating vegetarian meaks at Ensico’s is -

X isthe number of peaple in the sample at Manuel's restaurant who ordened
vegetarian meals

pis the probability that a randomly chasen persen at Manuel's arders a vegetarian
meal.

Hpp=2 H:p=zl

f Hy istrue, X~B (10,%)

0.104 (35.1)

0.104 > 0.025 5o insufficient evidence to reject Hy.

be the two critical values
025 and PLY = ¢} < 0.025

soc =0

Far upper ta
P =6l =1-F
07656,

= 001966,

Sac; =7
Observed value of 1 s not in critical region so Hy is not rejected.

Conchusian: There ic ne evidence that proportion of vegetarian meals at Marwel's
restaurant i different to Enrico’s

Mac dit ¢6 hang tram bai kiém dinh gia thuyét théng ké ma ban c¢6 thé st dung, nhung chi c6 mot
tap hgp con nhé ma ban c6 thé can sit dung trong mot du 4n hoc may.
Cac ban c6 thé xem thém tai Statistical Methods for Machine Learning

3.1 Kiém dinh tinh chuan

St dung dé kiém tra xem dit lieu ctia ban c¢6 phan phdi chuan Gauss hay khong.

3.1.1 Shapiro-Wilk Test

Muc tiéu:Kiém tra xem mau dit liéu c6 phan phéi chuan Gauss hay khong. Gia dinh: Cac quan sat
trong mdi mau 14 doc 1ap va phan b gidng hét nhau (iid).

10
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e Hy: mau c6 phan phdéi chuan Gauss.

e Hy: miu khong c6 phan phdi chuan Gauss.

# Example of the Shapiro-Wilk Normality Test
from scipy.stats import shapiro
data = [0.873, 2.817, 0.121, -0.945, -0.055, -1.436, 0.360, -1.478, -1.637, -1.869]
stat, p = shapiro(data)
print (’stat=%.3f, p=%.3f’ % (stat, p))
if p > 0.05:
print (’Probably Gaussian’)
else:
print (’Probably not Gaussian’)

3.1.2 D’Agostino’s K? Test

Muc tiéu: Kiém tra mot mau dit lieu c6 phan phdi chuan (Gaussian) hay khong.
Gia dinh:

e Cac quan sat doc lap va phan phdi giong hét nhau (i.i.d).
Dién giai:

e Hjy: mau tuan theo phan phdi Gaussian.

e Hi: mau khong tuan theo phan phdi Gaussian.

Python code:

# Example of the D’Agostino’s K72 Normality Test
from scipy.stats import normaltest

data = [0.873, 2.817, 0.121, -0.945, -0.055,
-1.436, 0.360, -1.478, -1.637, -1.869]

stat, p = normaltest (data)
g8 print(’stat=%.3f, p=%.3f’ % (stat, p))

if p > 0.05:

print (’Probably Gaussian’)
else:

print (’Probably not Gaussian’)

3.1.3 Anderson-Darling Test

Muc tiéu: Kiém tra mot mau dit licu c6 phan phdi Gaussian hay khong.

Gia dinh:

e Cac quan sat doc 1ap va phan phdi giéng hét nhau (i.i.d).
Dién giai:

e Hy: mau tuan theo phan phdi Gaussian.

e Hi: mau khong tuan theo phan phdi Gaussian.

Python code:

11
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# Example of the Anderson-Darling Normality Test
from scipy.stats import anderson

data = [0.873, 2.817, 0.121, -0.945, -0.055,
-1.436, 0.360, -1.478, -1.637, -1.869]

result = anderson(data)
print (’stat=%.3f’ % (result.statistic))

for i in range(len(result.critical_values)):
sl, cv = result.significance_level[i], result.critical_values/[il]
if result.statistic < cv:
print (’Probably Gaussian at the %.1f%% level’ % (sl))

else:
print (’Probably not Gaussian at the %.1f%% level’ % (sl))

3.2 Kiém dinh tudng quan - Correlation Tests

Muc tiéu: kiém tra xem hai miu c6 lien quan hay khong.

3.2.1 Heé s6 tuong quan Pearson

Kiém tra xem hai miu c6 mdi quan hé tuyén tinh hay khong.
Gia dinh:
e Cac quan sat trong mdi mau 1a doc lap va phan bo giéng hét nhau (iid).
e Céc quan sat trong mdi mau déu cé phan phéi chuan.
e Cac quan séat trong mdi mau c6 cung phuong sai.
Dién giai:
e Hy: hai mau doc lap.
e Hi: c6 sy phu thude gitta cac mau.
# Example of the Pearson’s Correlation test
from scipy.stats import pearsonr
datal = [0.873, 2.817, 0.121, -0.945, -0.055, -1.436, 0.360, -1.478, -1.637, -1.869]
data2 = [0.353, 3.517, 0.125, -7.545, -0.555, -1.536, 3.350, -1.578, -3.537, -1.579]
stat, p = pearsonr (datal, data2)
print (’stat=%.3f, p=%.3f’ % (stat, p))
if p > 0.05:
print (’Probably independent’)
else:
print (’Probably dependent’)

3.2.2 Hé s6 tuong quan thit hang ctia Spearman

Kiém tra xem hai mau c¢6 mdi quan hé don diéu hay khong.
Gia dinh:

e Céc quan sit trong mdi mau la doc lap va phan bd giéng hét nhau (iid).
e C4c quan sat trong mdi mau c6 thé duge xép hang.

Dién giai:

12
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e Hy: hai méu doc lap.

e Hj: c¢6 su phu thudc gitta cac mau.

# Example of the Spearman’s Rank Correlation Test
from scipy.stats import spearmanr
datal = [0.873, 2.817, 0.121, -0.945, -0.055, -1.436, 0.360,
data2 = [0.353, 3.517, 0.125, -7.545, -0.555, -1.536, 3.350,
stat, p = spearmanr (datal, data2)
print (’stat=%.3f, p=%.3f’ % (stat, p))
if p > 0.05:
print (’Probably independent’)
else:
print (’Probably dependent’)

3.2.3 Hé s6 tuong quan thit hang ctia Kendall

Kiém tra xem hai mau c6 méi quan hé don diéu hay khong.
Gia dinh:

-1.478, -1.637,
-1.578, -3.537,

e Céc quan sat trong mdi mau la doc lap va phan bd giéng hét nhau (iid).

e Cac quan sat trong mdi mau cé thé dugce xép hang.
Dién giai:
e Hjy: hai maiu doc lap.

e Hj: ¢6 su phu thudc gitta cac mau.

# Example of the Kendall’s Rank Correlation Test
from scipy.stats import kendalltau
datal = [0.873, 2.817, 0.121, -0.945, -0.055, -1.436, 0.360,
data2 = [0.353, 3.517, 0.125, -7.545, -0.555, -1.536, 3.350,
stat, p = kendalltau(datal, data2)
print (’stat=Y%.3f, p=%.3f’ % (stat, p))
if p > 0.05:
print (’Probably independent’)
else:
print (’Probably dependent’)

3.2.4 Kiém dinh Chi-Squared

Kiém tra xem hai bién phan loai c6 liéen quan hay doc lap hay khong.
Gia dinh:

-1.478, -1.637,
=il . B8, =8.887,

e Cac quan sat dugce st dung trong tinh toan bang du phong la doc lap.

e 25 vi du tré lén trong mdi 6 ctia bang dy phong.
Dién giai:
e Hy: hai mau doc lap.

e Hjp: c¢6 su phu thudc gitta cac mau.

13
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# Example of the Chi-Squared Test
from scipy.stats import chi2_contingency
table = [[10, 20, 30],[6, 9, 171]
stat, p, dof, expected = chi2_contingency(table)
print (’stat=%.3f, p=%.3f’> % (stat, p))
if p > 0.05:
print (’Probably independent’)
else:
print (’Probably dependent’)

3.3 Kiém dinh gia thuyét théng ké tham sb
3.3.1 Kiém dinh t-student

Kiém tra xem gia tri trung binh ctia hai mau doc lap c6 khac biet dang ké hay khong.
Gia dinh:

e Céc quan sat trong mdi mau la doc lap va phan bd gidng hét nhau (iid).
e C4c quan sat trong mdi mau déu c6 phan phdi chuan.

e Cac quan sat trong mdi mau c6 cing phuong sai.

Dién giai:

e Hy: gia tri trung binh clia cac mau la bang nhau.

e Hi: gia tri trung binh clia cac mau khong bang nhau.

# Example of the Student’s t-test
from scipy.stats import ttest_ind

datal = [0.873, 2.817, 0.121, -0.945, -0.055, -1.436, 0.360, -1.478, -1.637,
data2 = [1.142, -0.432, -0.938, -0.729, -0.846, -0.157, 0.500, 1.183, -1.075,

stat, p = ttest_ind(datal, data2)
print (’stat=%.3f, p=%.3f’ % (stat, p))
if p > 0.05:
print (’Probably the same distribution’)
else:
print (’Probably different distributions’)

3.3.2 Kiém dinh t-Paired Student

Kiém tra xem gia tri trung binh ctia hai mau ghép doi c6 khac biet dang ké hay khong.

Gia dinh:

e Céac quan sat trong mdi mau 1a doc 1ap va phan bo giong het nhau (iid).
e Céc quan sat trong mdi mau déu c6 phan phoi chuan.

e Céc quan sat trong méi mau c6 cung phuong sai.

e Céac quan sat tréen mdi mau duge ghép noi.

Dién giai:

e Hy: gia tri trung binh clia cdc mau 1a bang nhau.

e Hj: gia tri trung binh clia cAc mau khong bing nhau.

14
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# Example of the Paired Student’s t-test

from scipy.stats import ttest_rel

datal = [0.873, 2.817, 0.121, -0.945, -0.055, -1.436, 0.360, -1.478, -1.637, -1.869]
data2 = [1.142, -0.432, -0.938, -0.729, -0.846, -0.157, 0.500, 1.183, -1.075, -0.169]
stat, p = ttest_rel(datal, data2)

; print (’stat=%.3f, p=%.3f’ % (stat, p))

if p > 0.05:

print (’Probably the same distribution’)
else:

print (’Probably different distributions’)

3.3.3 Kiém dinh t-ANOVA

Kiém tra xem gia tri trung binh ctia hai hodc nhiéu mau doc lap c6 khac biet dang ké hay khong.
Gia dinh:

e Céac quan sat trong mdi mau la doc 1ap va phan bo giong het nhau (iid).
e C4c quan sat trong mdi mau déu c6 phan phdi chuan.

e Cac quan séat trong mdi mau c6 cung phuong sai.

Dién giai:

e Hy: gia tri trung binh clia cac mau la bang nhau.

e Hi: mot hodc nhiéu gid tri trung binh ciia cac mau khong bang nhau.

# Example of the Analysis of Variance Test
from scipy.stats import f_omneway
datal = [0.873, 2.817, 0.121, -0.945, -0.055, -1.436, 0.360, -1.478, -1.637, -1.869]
data2 = [1.142, -0.432, -0.938, -0.729, -0.846, -0.157, 0.500, 1.183, -1.075, -0.169]
data3 [-0.208, 0.696, 0.928, -1.148, -0.213, 0.229, 0.137, 0.269, -0.870, -1.204]
stat, p = f_oneway(datal, data2, data3)
print (’stat=%.3f, p=%.3f’ % (stat, p))
if p > 0.05:

print (’Probably the same distribution’)
else:

print (’Probably different distributions’)

3.3.4 Kiém dinh gia thuyét théng ké phi tham sb

subsectionKiém dinh Mann-Whitney U Kiém tra xem phan phéi ctia hai mau doc lap cé bing nhau hay

khong.
Gia dinh:

e Céac quan sat trong mdi mau 1a doc 1ap va phan bo giong het nhau (iid).
e Cac quan sat trong mdi mau cé thé duge xép hang.

Dién giai:

e Hj: phan phdi clia ci hai mau déu biang nhau.

e Hj: sy phan phodi clia ci hai mau khong bang nhau.

15
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stat, p = wilcoxon(datal, data2)
print (’stat=%.3f, p=%.3f’ % (stat, p))
if p > 0.05:
print (’Probably the same distribution’)
else:

print (’Probably different distributions’)

3.3.6 Kiém dinh Kruskal-Wallis H

Kiém tra xem phan phdi ctia hai hodc nhiéu mau doc lap c6 bang nhau hay khong.

Gia dinh:

e Céc quan sat trong mdi mau la doc lap va phan bd giéng hét nhau (iid).

e Céc quan sat trong mdi mau c6 thé duge xép hang.

Dién giai:

e Hj: phan phoi clia tat ca cdc mau déu bang nhau.

e H;i: sit phan phdi clia mot hodic nhiéu mau khong bang nhau.

16
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# Example of the Mann-Whitney U Test
from scipy.stats import mannwhitneyu
datal = [0.873, 2.817, 0.121, -0.945, -0.055, -1.436, 0.360, -1.478, -1.637, -1.869]
data2 = [1.142, -0.432, -0.938, -0.729, -0.846, -0.157, 0.500, 1.183, -1.075, -0.169]
stat, p = mannwhitneyu(datal, data2)
; print (’stat=%.3f, p=%.3f’ % (stat, p))
7 if p > 0.05:
print (’Probably the same distribution’)
else:
print (’Probably different distributions’)
3.3.5 Kiém dinh Wilcoxon cé dau hiéu-hang
Kiém tra su phan phoi ctia hai mau ghép doi c¢6 bing nhau hay khong.
Gia dinh:
e Céac quan sat trong mdi mau la doc 1ap va phan bo giong het nhau (iid).
e Cac quan sat trong mdi mau cé thé duge xép hang.
e Cac quan sat trén mdi mau duge ghép ndi.
Dién giai:
e Hy: phan phdi clia ci hai mau déu biang nhau.
e Hj: sy phan phoi clia ci hai mau khong bang nhau.
# Example of the Wilcoxon Signed-Rank Test
from scipy.stats import wilcoxon
datal = [0.873, 2.817, 0.121, -0.945, -0.055, -1.436, 0.360, -1.478, -1.637, -1.869]
data2 = [1.142, -0.432, -0.938, -0.729, -0.846, -0.157, 0.500, 1.183, -1.075, -0.169]
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# Example of the Kruskal-Wallis H Test
from scipy.stats import kruskal
datal = [0.873, 2.817, 0.121, -0.945, -0.055, -1.436, 0.360, -1.478, -1.637, -1.869]
data2 = [1.142, -0.432, -0.938, -0.729, -0.846, -0.157, 0.500, 1.183, -1.075, -0.169]
stat, p = kruskal(datal, data2)
print (’stat=%.3f, p=%.3f’ % (stat, p))
if p > 0.05:
print (’Probably the same distribution’)
else:
print (’Probably different distributions’)

3.3.7 Kidm tra Friedman

Kiém tra xem sy phan phéi ciia hai hodic nhiéu mau ghép doi c6 bing nhau hay khong.
Gia dinh:

e Céac quan sat trong mdi mau la doc 1ap va phan bo giong het nhau (iid).
e Cac quan sat trong mdi mau cé thé duge xép hang.

e Cac quan sat trén mdi mau duge ghép ndi.

Dién giai:

e Hy: phan phoi clia tat ca cAc mau déu bang nhau.

e H;: sit phan phdi clia mot hodc nhiéu mau khong bang nhau.

# Example of the Friedman Test
from scipy.stats import friedmanchisquare
datal = [0.873, 2.817, 0.121, -0.945, -0.055, -1.436, 0.360, -1.478, -1.637, -1.869]
data2 = [1.142, -0.432, -0.938, -0.729, -0.846, -0.157, 0.500, 1.183, -1.075, -0.169]
data3 [-0.208, 0.696, 0.928, -1.148, -0.213, 0.229, 0.137, 0.269, -0.870, -1.204]
stat, p = friedmanchisquare(datal, data2, data3)
print (’stat=%.3f, p=%.3f’ % (stat, p))
if p > 0.05:

print (’Probably the same distribution’)
else:

print (’Probably different distributions’)
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4 Kiém dinh gia thiét thong ké biang Excel

Téng hop cac ham va cong cu Excel thuong ding cho kiém dinh thng ké:

Loai kiém dinh

Kiém dinh t (t-Test)

Kiém dinh z (z-Test)
ANOVA

Tuong quan

Hoi quy tuyén tinh

Théng k& mé ta

Ham phén phéi chuan

Ham phén phéi t

Ham phén phéi F

Ham phén phéi Chi binh phuong

Phan tich p-value

Ham/Cong cu Excel

Data Analysis > t-Test

Data Analysis > z-Test

Data Analysis > ANOVA

CORREL(), Data Analysis > Correlation
Data Analysis > Regression

Data Analysis > Descriptive Statistics

NORM.DIST(), NORM.IN V(), NORM.S.DIST()
T.DIST(), T.INV(), T.TEST()

F.DIST(), F.INV(), ETEST()

CHISQ.DIST(), CHISQ.INV(), CHISQ.TEST()
Data Analysis (két qua c6 sin)

Moo i d —a AT AAAE
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M ta

So sanh trung binh ctia 2 tap dir liéu (3 loai: paired, equal variance,
unequal variance)

So sanh trung binh véi méiu 16n hodc khi biét phurong sai tong thé
So sanh trung binh ctia nhidu nhom (single factor, two-factor)

Do luérng mbi quan hé tuyén tinh giita cac bién

Phin tich mdi quan hé giita bién phu thude va bién déc lap

Cung cép céc thng ké co ban (mean, median, mode, standard
deviation, etc.)

Tinh Xac sudt va gia tri clia phan phéi chuan

Tinh xéc sudt va gia tri ctia phan phéi t-Student

Tinh xac sudt va gia tri ctia phan phéi F (ding trong ANOVA)
Kiém dinh tinh doc lap gitra cac bién phén loai

So sanh p-value véi mitc § nghia alpha dé dua ra két luan
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III. Tien X Ly D@ Liéu & Phan Tich Ho6i Quy
1 Tién xit Iy dit lidu 1a gi?
1.1 Khai niém
Tién xtt Iy dit lieu 1a bude dau tién trong quy trinh xit 1y dit lieu, nhdm chuan bi dit lieu tho dé san
sang cho cac giai doan phan tich va xit 1y tiép theo. Dit lieu tho thuong cé thé chita 16i, thiéu so6t hodc
khong dong nhat, do do, tien xit Iy dit lieu gitdp cai thien chat lugng va tinh toan ven cia dit lieu.
Qua trinh tién xtt 1y dit lieu bao gdm nhiéu bude nhu lam sach dit lieu, chuan héa dinh dang, xit 1y
cac gia tri bi thiéu va loai bo thong tin trung lap. Muc tieu 1a dam bao dit lieu dau vao dat duge do
chinh x4c vA nhat quan cao nhat, tit d6 hd trg cac cong cu va mo hinh phan tich hoat dong hiéu qua.
Hiéu ro tién xi 1y dit lieu 1a gi khong chi giap t6i wu héa quy trinh xit Iy dit lieu ma con déng vai
tro quan trong trong viéc dua ra nhitng két qua phan tich dang tin cay va c6 gia tri thuyc tién cao.

1.2 Vai tro

Tién x1t 1y dit lieu déng vai tro thiét yéu trong toan bo quy trinh xi Iy dit lieu, ddm bio rang dit lieu
tho dugce chuan bi t6t nhat dé phuc vu céc giai doan phan tich vi xtt 1y tiép theo. Duéi day la nhiing
vai tro chinh clia tién xtt Iy dit lieu:

e Cai thién chat lugng dit lieu dau vao
e Tang hiéu qua x ly du liéu

Hb trg phan tich chinh xac hon

Tb6i wu hoa st dung tai nguyén

Tang cuong kha nang tich hgp du lieu

< Lamsach dir li¢u tho () Dam bio dj chinh xic & Hb trg’ quyét dinh chinh xic
Dir liéu tho thwong chira gia tri Chuéin hoa va bién dbi dir liéu thanh Loai bo gia tr1 ngoai 1¢ va xur Iy dir
thiéu, sai 1éch va dinh dang khéng dinh dang phu hop cho viée phin lidu thiéu gitip ngan chin sai léch va
ddng nhét cin duogc xir 1y. tich hiéu qua. t61 wu quyét dinh kinh doanh.

1.3 Cac budc thuc hién trong tién xit 1y dit ligu

1. Thu thap du liéu

Dit lieu duge thu thap tit nhiéu nguoén khac nhau nhu co sé dit lieu, cam bién, hé théng tric tuyén
hodc tai lieu vat 1y. Day 1a bude dau tién va déng vai tro quan trong trong viéc ddm béo dit lieu tho c6
chat lugng va phit hop véi muc tiéu.

2. Lam sach di liéu

Loai bé céac 18i, gia tri bi thiéu, dit liéu tring 1ap hodc khong can thiét. Qua trinh nay gitp cai thién
do chinh x4c va chat luong cia dit lieu, ddm bao tinh toan ven cho cac buée xit 1y sau.

3. Chuan héa diw liéu
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Dit lieu duge chuyén déi sang dinh dang dong nhéat, ching han nhu chuan héa don vi do ludng, ma
hoa dit lieu danh muc hodc chuyén ddi kiéu dit lieu. Diéu nay gitp gidm sy khong nhat quan va dé dang
hon trong viéc xu ly.

4. Tich hgp dw liéu

Két hop dit lieu tit nhiéu ngudn khac nhau dé tao ra mot tap dit lieu théng nhat, dong nhat. Pay
12 budc can thiét trong cac hé théng phan tich yéu cau tdng hgp thong tin tit nhiu ngudn.

5. Giam kich thudc dw liéu

Loai bo cac thong tin khong quan trong hodic gidm s6 lugng bién s6 nham t6i wu hoa tai nguyén xit
ly va thoi gian thyc hién.

6. Kiém tra di liéu dau ra

Sau khi hoan thanh céc budc trén, dit lieu dude kiém tra dé dam béo tinh chinh xac va sin sang
cho quéa trinh xit Iy hoic phan tich tiép theo.

1.4 Céac phuong phap xi 1y di liéu phd bién

1 Xblygidtrithiéu 9 Loaibé gidtri 3 Tao bién gia 4 Kiém tra va dnh
(Null values) ngoai lé (Outliers) (Dummy) cho bién gid sau xir ly
Str dung IF, ISBLANK Ap dung phuong phap phan logi Str dung biéu dé phan
va IFERROR dé phat IQR véi QUARTILE Chuyén bién phan loai phéi, PivotTable va

hién 6 trng, thay thé
bang gia tri trung binh,

hodc Z-score
(STANDARDIZE) dé

xac dinh va xir ly gia tri

thanh bién nhj phén
(0/1) bang IF, SWITCH
hoic IFS dé cai thién

thong ké mé ta dé xac
nhan dir liéu da dugce xr

1y ding.

trung vi hodc phd bién

nhat. nim ngodi khoang tin phan tich héi quy.

cay.

Xt 1y gia tri thiéu (Null values)
X1t ly ding cach cac gia tri thiéu 1a yéu td quan trong dnh hudéng tric tiép dén két qua phan tich
du liéu.
e Phat hién gia tri thiéu: St dung ISBLANK(), ISNA(), IFERROR() dé xac dinh cic 6 trong
trong dit lidu.

e Thay thé bing gia tri thdng ké: Ap dung AVERAGE, MEDIAN, hoic MODE.SNGL dé thay
thé ma khong gay sai léch phan tich.

e Loc hoic loai bé: Véi dit lieu c6 it gia tri thiéu, ding Filter hosic Advanced Filter dé loc hoic
loai b6 chung.

e Du doan gia tri thiéu: Ding FORECAST hoic phan tich hoi quy dé uée tinh gia tri dya trén
mbi quan hé véi cac bién khac.

Phat Hién Gia Tri Ngoai Lé Trong Excel
Gia tri ngoai 1é (outliers) 14 nhitng quan sat c6 gia tri cyc ky cao hodc thap, c6 thé lam sai léch két
qué phan tich va dy béo.

e Nhan dién gia tri ngoai 1&: St dung Box Plot, Histogram hoiic Scatter Plot dé tric quan héa
outliers.Ap dung nguyén tic IQR: Gi4 tri ngoai khoang (Q1 - 1.5*IQR) va (Q3 + 1.5*IQR) la
ngoai lé.
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e Phuong phap théng ké phat hién outliers: Diing QUARTILE.EXC dé tinh Q1 va Q3, sau
do6 ap dung cong thitc. Z-score: St dung ham STANDARDIZE, gia tri c6 |z| > 3 thuong la ngoai
le IQR.

e Ky thuat xit ly outliers: Loai bd: Dung Filter dé loai trit gia tri ngoai 1& néu chic chin la sai
s6t. Thay thé: Ap dung MEDIAN hoac phuong phap Winsorization.

Tao bién gia (Dummy) cho bién phan loai

¢ Khai niém bién giad (Dummy): Bién nhi phan (0/1) dai dién cho gi4 tri ctia bién phan loai,
gitp dua dit lieu dinh tinh vao m6 hinh dinh lugng.

e Quy tic tao bién gia: Véi n gia tri phan loai, tao (n-1) bién gid dé tranh da cong tuyén. Gia
tri 1 dai dién "c6", 0 dai dién "khong".

e Tao bién gia trong Excel: Stt dung IF, IFS hoic SWITCH két hgp cong thitic méng va Power
Query dé tu dong hoéa tao bién gia cho dit lieu 16n.

2 Ham Excel Pho Bién Trong Tién X& Ly D Liéu

Phuong phap tién xir 1y Ham Excel/Cing cu Mo ta

Xir 1y gié tri thidu (Null IFERROR(), IF(ISBLANK()), AVERAGE(), MEDIAN() Phat hién va dién gié tri thiu bing gia tri trung binh, trung
Vg g gg g ng
vi hodc gia tri du doan

Loai bo gia tri tring 1ap Remove Duplicates, UNIQUE() Loai bo cac ban ghi tring ldp trong tap dit lidu

Phat hién gia tri ngoai 1& QUARTILE(), STDEV(), IF(), AVERAGEIF() Xac dinh va xir Iy cac gia tri ndm ngoai khoang binh thuéng

Chuén héa dir li¢u UPPER(), LOWER(), PROPER(), TRIM() Théng nhét dinh dang vin ban, loai bo khoang tring thira

Tgo bién gia (Dummy) IF(), IFS(), VLOOKUP() Chuyén déi bién phén loai thanh bién nhi phan (0/1) hodc
mad hoéa

Bién déi dir liéu LN(), SQRT(), POWER(), LOG10() Chuyén déi phan phéi dir liéu (logarit, can bac hai, binh
phuong...)

Piéu chinh thang do STANDARDIZE(), MIN(), MAX() Chudn héa dit liéu vé cling thang do (vi dy: 0-1 hodc z-
score)

Tach cét dir lidu Text to Columns, LEFT(), RIGHT(), MID() Phan tach dir lidu tir mét cat thanh nhiéu cot

Gop dir ligu CONCATENATE(), & TEXTJIOIN() Két hop dir ligu tir nhiéu cot thanh mét

Chuyén déi dinh dang thori gian DATE(), DATEVALAJEQ, TEXTR10 2025, Chuan hoa cac dinh dang ngay thang khac nhau
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Phwong Phiap

Tractrudir ligu

Tra ctru da chiéu

Tra clru nang cao

Néi dit ligu

Tao bang dong

Hop nhit dit liéu

Tao quan hé

Cong thirc mang

Cong Cyw/Ham Excel

VLOOKUP(), HLOOKUP()

INDEX() + MATCH()

XLOOKUP()

Power Query (Get & Transform)

Pivot Table

Consolidate

Data Model

FILTER(). UNIQUE(), SORT()

Mb Ta

Tim kiém gia tri dua trén ¢t
khoa va tra vé gid tri tuong g
tir bang khac

Két hop dé tim gid trj tir bang
khac dua trén dong va cot

Ham tra ciru hién dai thay thé
VLOOKUP va INDEX-MATCH
Két néi va bién doi dir lidu tir
nhiéu ngudn

Tong hop va phén tich dir ligu tir
nhiéu bang

Két hop dit liéu tir nhigu ving
hay sheet

Thiét lap quan hé giita cac bang

trong mé hinh dit liéu Excel

Sir dyng cac ham mang dong dé

két hap.va leedit g 5025,

3 Mo Hinh H6i Quy Tuyén Tinh

Uu Diém

D& sir dung, phé bién

Linh hoat hon VLOOKUP, tim
kiém theo moi huéng

Linh hoat, hd tro tim kiém theo
nhiéu huéng, c6 gia tri mac dinh
Tu dong lam mdi, xir Iy dugc

khéi luong dir liéu lom

Phin tich linh hoat, tinh toan tu
dong
Dé sir dung vai dir liéu c6 cling

cau tric

Manh mé, xir ly duge khéi lwong
dir li¢u lom, quan hé phire tap

Manh mg, xir 1§ duge cac diéu
kién phire tap

Han Ché

Chi tra eliu tir trdi sang phai,
khong linh hoat véi dir liéu thay
doi

Cu phap phire tap hon, kho hoe
hon

Chi c6 trong Excel 365 va cic
phién ban méi hon

Yéu cau hoe thém vé cach sir
dung Power Query

Ch yéu ding dé tong hop,
khang phai két hop dir liéu chi
tiét

[t linh hoat, kho xir 1y dir liéu
phire tap

Yéu cau hiéu biét vé mé hinh dit
li¢u, phirc tap hon

Chi ¢o trong Excel 365, doi hoi

hiéu biét vé cong thirc mang 55

Mo hinh hdi quy tuyén tinh 1a mo hinh dimg dé dy doan gié tri ctia mot bién (Y) dya trén mbi quan

hé v6i mot hodc nhiéu bién doc lap (X).

Y 4

Phuong trinh tuyén tinh co ban:

Y:ﬁ0+ ﬂ|X1+BzX2+...+E
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Céac thanh phan trong phuong trinh:

e Y: bién phu thuoc (doanh thu)

e X: bién doc lap (gia, khuyén mai,...)

e (3: hée s6 hoi quy (mic anh hudng)

e c: phan du (sai sd)

Panh gia m6 hinh

e R?: cho biét mo6 hinh giai thich bao nhiéu % bién dong ciia Y

e p-value: Danh gia ¥ nghia ctia ting bién X

e Phan tich phan du: xem mo hinh ¢6 vi pham gid dinh khong
3.1 Tai sao phai Phan Tich Hbi Quy?

Phan tich hdi quy 1a gi? Ky thuat théng ké xac dinh méi quan hé gitta bién phu thuoc (Y) va
bién doc lap (X), gitip hiéu cach mot bién thay doéi khi bién khac bién dong.

e Hoi quy don bién: Phan tich quan hé gitta 1 bién X va 1 bién Y (vi du: gid 4nh hudéng dén doanh
thu)

e Hoi quy da bién: Phan tich quan hé gitta nhiéu bién X va 1 bién Y (vi du: gia, quang céo, thoi
tiét, v.v.)

Tai sao sit dung phan tich héi quy?
e Dy bao: Udc tinh gia tri tuong lai tir dit lieu qua khi
e Phan tich nhan qué: Hiéu mbi quan hé gitta cic yéu to véi két qui
e Kiém dinh gia thuyét: Xac minh gia thuyét vé quan heé giita céc bién
e T6i vu hoa: X4ac dinh gia tri t6i wu clia bién dau vao
3.2 Cac Buéc Phan Tich Hoéi Quy Trong Excel
Quy trinh phan tich hoi quy trong Excel bao gom 4 buéc chinh:
e Budc 1: Bat Add-in Data Analysis Toolpak
Dam bao riang ban da kich hoat Data Analysis Toolpak trong Excel
e Bude 2: Chon Regression
Trong Data Analysis, chon Regression dé bt dau phan tich.
e Budc 3: Thiét lap vung dit lieu Y (doanh thu) va X (bién 4nh huéng)
Xac dinh pham vi dit liéu cho bién phu thuge (Y) va bién doc lap (X).
e Budc 4: Chay mo hinh va dién gidi két qua

Phan tich cac chi s6 quan trong nhu R2, hé s6, p-value vi sai s6 chuan dé hiéu y nghia théng ke
va mic do anh hudng ctia mo hinh.

3.3 Thuc hanh
3.3.1 Hb6i quy don bién

3.3.2 Hoi quy da bién
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