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1. Mé dau:

Gi4 nha dat 1a mot cha dé luon nhan dugc sy quan tam rat 16n caa cong ddng hién

nay, Vi quy mo va su gia ting dan sé mdi nam dan dén tinh trang “dét chat nguoi dong”,
nhu cau thu mua nha vi thé ciing khéng nging tang Ién. Khong nhitng thé, nha dat con la
linh vuc kinh doanh, 1a co hoi dau tuw mang vé nguédn lgi nhuan 16n cho nhiéu ngudi.
Vi vay ma sy bién dong cua gia nha dat trg thanh van dé quan trong ddi véi ca ngudi mua
1an nguoi ban. Bdi véi nguoi mua thi nén mua & dau, mua khi nao thi méi co6 duoc muc
gia hop Iy hay d6i véi nguoi ban thi nén ban ra thoi diém nao dé co 1oi cao ? Bay luon la
cau hoi kho, bai dién bién gia nha dat 12 khong hé don gian va phu thudc vao rat nhiéu yéu
t6 tac dong 1én né.

Tir d6 cho thdy viéc phan tich sy anh huang cua cac yéu té dén gia nha dat 1a rat
can thiét. Du doan gia nha dat 1a mot giai phap dé giai quyét bai toan cho cac doanh nghiép
kinh doanh nha dat va nhiéu nganh nghé lién quan. Tir két qua du doan, doanh nghiép s&
dua ra nhitg dé xuat phu hop cho khach hang, kip thoi dua ra cac giai phap, déi phé voi
nhitng nguy co trong tuong lai bang cach cat giam chi phi hodc thay doi chién luoc phu
hop. Di vai nguai co nhu cau mua nha, ho s& dua vao két qua du doan dé xem xét chon 1
ngdi nha co gia ca phu hop thu nhap tai chinh c4 nhan, dung véi dia diém mong mudn. Vi
du: Gan cac cira hang tién loi, gan ga tau dién, trung tam thanh phd,...

Dé phuc vu nhitng nhu cau va y8u cau trén, qua trinh phan tich danh gia va dua ra
két qua dudi day s& phan ndo noi 18n két ciu cua sy bién dong gia nha dat théng qua bo dir
liéu san co.

2. Gigi thigu b di lieu:

Bo dir liéu gém thong tin cac thudc tinh va gié ca cua 414 ngdi nha dugc ban trong

ngay 01/01/1970 & thanh phd Tan Pai Bic, Pai Loan. Cu thé nhu sau:
— Tén bo dir liéu: Real estate price prediction.

— Ngudn: https://www.kaggle.com/quantbruce/real-estate-price-prediction

— Théng tin chi tiét:
Bang 2.1: Codebook ctia b dir ligu.

Tén b dir li€u | Real estate price prediction



https://www.kaggle.com/quantbruce/real-estate-price-prediction

Bo dit liéu duoc tao ra nhim muc dich st dung cho phéan
Chirc nang tich hoi quy, nghién ctiru mé hinh hoi quy tuyén tinh don/

da bién va xay dung mé hinh du doan két qua gia nha.

S6 dong Gom 414 diém dit liéu va 8 thudc tinh.

S6 thudc tinh | 8 thudc tinh.

No: (int64) S6 thir tu

X1 transaction date: (float64) Ngay giao dich.

X2 house age: (float64) Tudi ngdi nha.

X3 distance to the nearest MRT station: (float64) Khoang

Cac thugc , \ .
o cach dén tram ga tau gan nhat.

tin .
X4 number of convenience stores: (float64) SO cura hang
tién loi & gan do.
X35 latitude: (float64) Vi do ctia ngdi nha.
X6 longitude: (float64) Kinh d¢ ctia ngoi nha.
Bruce

Tac gia

Théng tin chi tiét: https://www.kaggle.com/quantbruce

3. Trién khai thuc hién
3.1. Quan sat, thim do, tién xir Iy dit liéu
3.1.1. Quan sat dir liéu

Bang 3.1.1: Thong tin ban diu caa c4c thudc tinh

Tén thugc tinh Gi4 tri trung binh Mién gia tri
No 207.5 [1,414]
X1 transaction date 2013.149 [2012.667, 2013.583]
X2 house age 17.7126 [0, 43.8]
X3 distance to the

] 1083.8857 [23.38284, 6488.021]
nearest MRT station
X4 number of

4.0942 [0, 10]

convenience stores



https://www.kaggle.com/quantbruce

area

X5 latitude 24.96903 [24.93207, 25.01459]
X6 longitude 121.53361 [121.4735, 121.5663]
Y house price ofunit

37.98 [7.6,117.5]

3.1.2. Thim do dir liéu

e Truc quan dir li¢u cia tirng thugc tinh so véi
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Hinh 3.1.2a: Truc quan dir li¢u caa tirng thugc tinh X theo Y

Hau nhu tat ca cac thudc tinh tir X1( X1 transaction date) dén X6 ( X6 longitude) déu

c6 su bién dong rd rét tai mdi gia tri duoc nhan so véi Y (Y house price of unit area).

Ngoai ra tai mot sb vi tri con c6 cac diém dir liéu nam tach biét, kha xa so véi nhitng

diém dix liéu con lai.

e Truc quan dir li¢u cia tirng thugc tinh so véi cac thugc tinh khéc
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Hinh 3.1.2b: Trwc quan dir liéu caa tirng thugc tinh so véi nhirng thugc tinh khac

Dé xét sy twong tac giita cac cap thudc tinh véi nhau, ta c6 thé nhin vao biéu do trén va
dua ra danh gia ban dau vé su trong tac d6. Vi du d6i véi biéu do cua X1 so véi X3 (hinh
2.1.2), ta co thé thay rang cac diém di liéu phan bé hau nhu roi rac, cach xa nhau va khdng
theo quy luat. Do d6 ta c6 thé nhan xét rang, néu xét sy twong tac giita cap thudc tinh X1
va X3, ching khdng anh huong nhiéu dén sy thay doi cua nhau, tham chi 1a khéng anh
huong.

Biéu dd nam trén dudng chéo chinh(hinh 2.1.2) nhan truc hoanh lam thudc tinh dang
xét (X1, X2, X3...Y) va nhan truc tung 1am sé lugng hay tan suét xuat hién cua tirng gia

tri. Biéu do trén duong chéo chinh cho ching ta biét mirc ¢ phan bé caa dir liéu bén trong



ting thudc tinh dang xét. Tir d6 ¢o thé suy ra dugc dang phan phdi hay mic d6 léch (skew)

cua biéu do:

Bang 3.1.2: Chi sé6 mire d léch cia tirng thugc tinh dwa theo biéu da.

Tén thudc tinh Chi s6 léch
X1 transactrion date -0.1500256905888924
X2 house age 0.38153741817729087

X3 distance to the nearest
MRT station

1.8819063601148036

X4 number of convenience
0.1540458341286463

stores
X5 latitude -0.43700771816804596
X6 longitude -1.2151682334072738

Y house price of unit area 0.5976770142537495

Ta nhan thiy hau nhu tit ca chi sb déu & muc &m cao hodc duong cao, trong khi mot tap
dir liéu phan phdi chuan phai cé chi sé léch bing 0. Do d6 ta c6 thé nhan xét, dit liéu bén

trong toan b thuoc tinh phan bé mot cach chénh léch day bién dong.

e Ma tran twong quan



%1 transaction date i 0.081 0.0096 0.035 £0.041 0.087
avs
%2 house age [EEVRIRES
050
X3 distance to the nearest MRT station [EREKHEY 0.026 0.6 0.59 -0.81 067
025
¥4 number of convenience stores AN 0.05
Qo0
X5 latituda 0.035 0.054
-0.25
X6 longitude [EEIRIEY] 0.049 0.81
—-0.50
¥ house price of unit area R 0.21 067
-0.75

X1 transaction date

X2 house age

X5 latituda

KB longitude

Y house price of unit area

X3 distance to the nearest MRT station
X4 number of convenience storas

Hinh 3.1.2c: Ma tran twong quan cia toan b thugc tinh co6 trong tap dir liéu

Dé xét sy twong tac cua tirng cip thudc tinh mot cach chi tiét va rd rang hon, ta ¢ thé
Xxét théng qua chi sb twong quan cua ting cap thudc tinh & ma tran twong quan nhu trén.
Chi sé twong quan biéu thi cho muic do tuong tac cua thudc tinh nay véi thudc tinh kia, hay
su anh huong cua thudce tinh nay dén thudc tinh kia. Chi sé cang 16n biéu thi mirc d6 twong
guan cang cao. S6 am biéu thi trong quan nghich bién va sé duong biéu thi muc tuong
quan dong bién.

Cu thé, xét X1 va X3( hinh 2.1.3) ta thay chi s6 twong quan nam & muc rat nho: 0.0096
va c6 mau tim twong (g v4i mirc tuong quan dong bién thap. Picu niy co nghia rang moi
su thay doi cua X1 s& 1am thay d6i X3 & mot mic rat nho, hau nhu khong c6 va ta co thé
bo qua sy thay d6i nho d6 — dung véi sy phan tich biéu db hinh 2.1.2. Néu xét X3 va X6,
ta thay chi s6 twong quan & mic am cao: -0.81 va c6 mau den twong ing mMiic twong quan
nghich bién cao. Ta noi rang, X3 va X6 cé tac dong dén su thay doi 1an nhau trong qua
trinh van hanh caa di liéu. Hién tuong nay duoc goi 1a Pa cong tuyén, ¢ anh hudng xau

néu xay dung md hinh va sy danh gia sau nay, cu thé 1a mé hinh hdi quy tuyén tinh da bién.
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Hinh 3.1.2d: Biéu @6 hép cua tirng thudc tinh.

Biéu d6 hop cho thay su phan b cua dit liéu bén trong ting thudc tinh. Dit liéu nam

gita hai dau cua duong ké 1 dir liéu tét. Dit liéu nam ngoai khoang nay la dit liu phan b




khong tét. Cu thé: & cac biéu dd hop X3 co chira céc gid tri xap xi 16n hon 3000 trg di nam
ngoai mién biéu dién cua hop, do d6 chung c6 kha ning 1a cac gia tri nhiéu, hoic 1a cac

ngoai 1&. Tuong tu nhu X5, X6, Y ciing c6 cac gia trj nam ngoai mién biéu dién.
3.2. Xir ly ngoai 1€
Duya vao qua trinh phan tich anh huéng cua cac yéu té X dén gia nha Y va su phan

bé dir liéu bén trong ting thudc tinh, két hop chi sé 1éch va ma tran tuong quan, ta c6 thé

xem xét dé xir ly, loai bo nhiing ngoai & khdng phu hop.
skew = 1.8819063601148036
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Hinh 3.2a: Biéu d6 phan bé caa dir liéu bén trong X3.



skew = 0.05250323049206481
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Hinh 3.2b: Biéu d6 phan bé caa dix liéu bén trong log(X?3).

Déi vai bién X3, ta thdy biéu d6 dang bi léch vé phia bén tréi, chi s6 skew dang & muc
duong =~ 1.88 ching té murc d6 phan tan cua di liéu kha cao. Sau khi dung thuat toan
logarit co' s6 10 cho toan bo dit liéu cd trong X3, biéu d6 tré nén can bang hon, chi sé
skew giam manh vé mic ~ 0.05. Diéu nay cho thay qué trinh bién doi dir lidu thudc tinh
X3 vé dang logarit co' s6 10 s& lam giam d6 léch cua dit liéu, thuan loi hon cho qué trinh

phan tich.

Dé loai bo ngoai 1¢, ta sir dung cong thic IQR cho dit liéu ma ta xét.
Vi du, ddi véi thude tinh X3, ta s& loai bo ngoai 1é nhu sau:
[QL+ (IQR)*1.5 <= X3 <= Q3+ (IQR)*1.5]
Trong do: Q1 la mac tw phan vi thar 1 (0.25) cua X3.
Q3 la muc ti phan vi tha 3 (0.75) cua X3.
IQR = Q3 - QL.

1.5 1a hé sé tay chinh theo muc nguoi dung dit.



skew =-0.19119995628826905
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Hinh 3.2c: Biéu dé phan bd cua dir liéu bén trong X3 sau khi loai bé ngoai Ié.

Sau khi loai bo ngoai 18, biéu @6 biéu dién dit liéu bén trong X3 da giam léch dang ké,
nhung chi s6 léch & mac ~ -0.191 14 16n hon so véi viéc st dung thuat toan logarit co s6
10. Dé xét xem qué trinh xay dung md hinh hdi quy, phan tich ¢ pha hop véi bo dit liéu
dugc loai bo ngoai 1€ nay hay khong, ta sé€ stir dung dir li¢u nay (X3 sau khi str dung thuat

toan logarit co' s6 10 sau d6 loai bo ngoai 1&) dé phan tich.

Thuc hién twong tu ddi véi cac thude tinh X5, X6, Y dé xir Iy ngoai 1é. Ta thu duoc
két qua nhu sau:

Bang 3.2a : Thay déi caa dir liéu truéc va sau khi xir ly.

Tén thudc . Tén thugc
Mién gia tri cii

. Mién gi4 tri méi
tinh ct tinh mai

No [1, 414] i ]




X1
transactrion
date

[2012.667, 2013.583]

X1
transactrion
date

[2012.667, 2013.583]

X2 house age

[0, 43.8]

X2 house age

[0, 43.8]

X3 distance X3 distance to
to the nearest | [23.38284, 6488.021] | the nearest | [4.547378, 11.59113]
MRT station MRT station
X4 number

; X4 number of
0

_ [0, 10] convenience [0, 10]
convenience
stores

stores
X5 latitude [24.93207, 25.01459] | X5 latitude [24.94883, 24.998]
X6 longitude |[121.4735, 121.5663] | X6 longitude | [121.5083, 121.5617]

Y house price

of unit area

[7.6, 117.5]

Y house price

of unit area

[7.6, 73.6]

Bang 3.2b: Thong tin c4c thudc tinh sau khi thim do va tién xi Iy.

Tén thudc tinh Mién dik liéu Gia tri trung binh
X1 transactrion date [2012.667, 2013.583] 2013.144003
X2 house age [0, 43.8] 17.475202
X3 distance to the nearest 8.925642
] [4.547378, 11.59113]
MRT station
X4 number of
[0, 10] 4.493261

convenience stores




X5 latitude [24.94883, 24.998] 24.971224
X6 longitude [121.5083, 121.5617] 121.536577
Y house price of unit area | [7.6, 73.6] 39.527763
Tong: 371 diém dir liéu, 7 thudc tinh.

3.2. Xir ly dir li¢u ndng cao: Phan cum dir li¢u

Theo nhu quan sat, ta c6 thé thdy bo dit liéu c¢6 chi hai thudc tinh X5 latitude va X6
longitude 1a vi d6 va kinh d6 cua ngdi nha. Thong thuong, kinh do va vi do ludn ton tai
thanh cip tung @ng, thé hién vi tri dia Iy nhung & b dit liéu ndy ching ton tai roi rac nhau.
Chinh vi vay, ching ta s& thuc gom nhom hai thuoc tinh nay thanh khu vuc dia Iy bang
phuong phap phan cum (Clustering), ma cu thé 1a sir dung phuong phap K-Means
Clustering.

3.2.1. Gi6i thiéu vé phan cum dir liéu

Phan cum la mét ki thuat hoc khdng gidm sat (Unsupervised), dugc st dung trong
khai pha dit liéu nham phan chia tap dit liéu ban dau thanh cac cum riéng biét ma tai do dir
liéu trong tirng cum c6 su twong déng véi nhau, trai lai, dir liéu nam ngoai cum c6 su khac
biét phan biét duoc véi dir liéu bén trong cum.

Sb cum duoc xac dinh tly theo kinh nghiém 1am viéc hoic dya vao thuat toan duoc cai
dit dé ty dong xéc dinh.

Muc tiéu cua phan cum dit liéu 1a khai thac ddc diém, tinh ning, tién ich, théng tin chung
cua ting nhom dit liéu duoc dua vao dé ung dung vao céac linh vuc khac nhau nhu xir ly
anh, phan tich kinh doanh, nghién ctu thi truong,. ..

Qua trinh phan cum trai qua nhiéu budc, nhung chung quy van phai trai qua cac budc thim
do, tién xir ly dit liéu dé loai bo cac yéu to gay nhiéu, anh huong xau dén chat luong va két
qua nghién ctu.

e Mot s6 vng dung ciia phan cum dir liéu

Xt ly anh: Phan cum da mé hinh dé phan doan anh vién tham. Cung cap chinh xéac thong

tin dua theo budc song dugce xac dinh.



Phan tich kinh doanh: Nhom d6i twgng khach hang thanh ting cum riéng biét. Mai nhém
dbi twong lai c6 mot tiém nang riéng, kha ning sinh 10i riéng. Do d6, ¢ thé thay ddi chinh
sach va co cdu san xuat phi hop, ting doan thu.
Nghién ciru thi truong: Sy thay d6i cia co cau san xuat, chuyén bién cua ting nganh cu
thé duoc phan cum rd rang. Dwa vao két qua thu duoc dé thay doi chién lugc, thay thé mo
hinh san xuat, binh 6n thi trudng.
Phan nhém bénh nhan: M&i nhém bénh nhan c6 chung dic diém, tridu chang, sb liéu y té
s& duoc phan cum dé dwa ra nhimg phuong phap chita bénh, cac loai thudc va phuong
hudng nghién ciu y hoc sau nay.
Phan loai gian 1an b4o cdo tai chinh: Nghién ctru s liéu trén mdi béo céo tai chinh cua céac
cong ty, phan cum timg nhém dbi twong. Tir d6 xac dinh dic diém, ty suat, dau hiéu phét
hién gian lan trong bao céo tai chinh.
e K-Means Clustering
<> Dinh nghia

K-Means Clustering la mdt phuong phap phan cum khoéng giam sat (Unsupervised),
st dung khoang cach giira cac diém dit liéu voi nhau dé tinh toan tim ra dugc trung tam
cum thich hop(Centroid) va phan nhém timg diém dit liéu vao ting trung tdm thich hop
nhit.

< Tom tat thuat toan

Pau vao: Dit lidu X va sb lugng cluster can tim K.

Pau ra: Cac center M va label vector cho timg diém dit liéu Y.

Chon K diém bt ky lam cac center ban dau.

Phan mdi diém dit liéu vao cluster ¢ center gan né nhat.

Néu viéc gan dix lidu vao ting cluster & budc 2 khong thay d6i so vai vong lap trudce né thi
ta dirng thuat toan.

Cap nhat center cho ting cluster bang cach lay trung binh cong cua tat cac cac diém dix
liéu da dugc gan vao cluster do6 sau budc 2.

Quay lai budc 2.

Chung ta c6 thé dam bao rang thuat toan s& ding lai sau mot sé hitu han vong lap.



3.2.2. Thuc hién phan cum
Thuc hién trén hai bo dix liéu: da qua xtr Iy va chua xir ly.

e Phan cum trén b dir liéu chwa xir ly
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Hinh 3.2.2a: Anh Truc quan héa vi tri dia Iy ciia cac ngdi nha theo kinh dd va vi dd

trén bo dir liéu chua xir ly.

Dau tién, ta s& dua vao anh truc quan hoéa gia tri 16i cia K-Means dé xac dinh sb

lugng cum thich hop:

The Elbow Method

WCSS
o
=
&

2 4 =) ] o
Number of clusters

Hinh 3.2.2b: Anh truc quan hoa gia tri 18i cia K-Means trén bd dir li¢u chwa xir Iy.

O day ta c6 thé thay gia tri ham 15i giam manh k=1 dén k=4, sau d6 giam nhe dan
vé sau. Do d6, chon k=4 1 sb lugng cum hop Iy.

Tiép dén, thyc hién huan luyén mé hinh véi n_cluster=4 ta s& duoc két qua nhu sau:



Clusters of area
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Hinh 3.2.2c: Truc quan két qua sau khi phan cum trén b dix liéu chua xir ly



Va day 1a anh duoc thé hién chlng trén ban do:

e =

Ly , 5= 9.

1m, .

¥ JA Leaflet | Data by ® OpenStreetiap, under ODbL.

Hinh 3.2.2d: Anh phan cum trén dir liéu chua xir Iy dwoc thé hién trén ban dé.

Cudi cuing, thay thé kinh d6 va vi d6 bang thudc tinh khu vuc dia ly X5 Area, ta thu

duoc mot dataset maéi nhu sau:

No ﬁ;nsaction :suse X3 distan_ce to the nearest X4 num_ber of Y house price of X5
ate age MRT station convenience stores unit area Area
0 1 2012.917 32.0 84.87882 10 37.9 3
1 2 2012.917 19.5 306.59470 9 42.2 3
2 3 2013.583 13.3 561.98450 5 47.3 3
3 4 2013.500 13.3 561.98450 5 54.8 3
4 5 2012.833 5.0 390.56840 5 43.1 3
409 410 2013.000 13.7 4082.01500 0 15.4 2
410 411 2012.667 5.6 90.45606 9 50.0 3
411 412 2013.250 18.8 390.96960 7 40.6 3
412 413 2013.000 8.1 104.81010 5 52.5 0
413 414 2013.500 6.5 90.456086 9 63.9 3

414 rows x 7 columns

Hinh 3.2.2e: By dir li¢u thu dwgc sau khi da thuc hi¢n phan cum trén dir li¢u chwa

xir ly.



e Thuc hién trén dir li¢u da qua xir ly
Thuc hién tuong tu nhu trén, dua vao kinh d9, vi d6 ta phan dugc thanh 5 khu vuc

dia Iy nhu anh bén dudi va thu dugc mot bo dir lieu mai.
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Hinh 3.2.2f: Anh phan cum céc khu vue dia Iy dwoc thé hién trén bang do.

3.3. KIEM PINH T-TEST MOQT YEU TO

Dé xét mirc d6 anh huong cua mot bién X dén két qua Y, ta sir dung t-test dé kiém tra
mirc y nghia ctia né cé phu hgp hay khdng. Bang dudi day mo ta gia tri p-value caa phép
kiém dinh t-test cho tirng thudc tinh X so vai Y trén bo dit liéu da dugc xt ly & mac y

nghia a = 0.05.

Bang 3.3: Gia tri p-value cia tirng bién doc 1ap X so véi bién phu thugc Y

Tén thugc tinh Gia tri p-value (t-test)
X1 transactrion date 0.0767 ()
X2 house age <2e-16 (***)

X3 distance to the nearest MRT
) <2e-16 (***)
station

X4 number of convenience stores | <2e-16 (***)

X5 latitude <2e-16 (***)




X6 longitude

<2616 (***)

Chu thich: 0 “***> 0.001 “***  0.01 “*’ 0.05

0.1°¢ 1

Dua vao gia tri p-value co trong bang 4.1 ta thay: néu xét sy anh huéng cua ting

thudc tinh X dén két qua Y, véi mic y nghi o = 0.05, thudc tinh X1 khong c¢6 y nghia théng

ké (0.0767 > 0.05), con lai cac thudc tinh khac déu co ¥ nghia thong ké. Noi cach khac,

néu xét md hinh hdi quy tuyén tinh don bién, ngoai moé hinh X1 ~ Y khong c6 ¥ nghia thi

cac mod hinh con lai déu c6 ¥ nghia dé phan tich.

3.4. M6 hinh hai quy

Mo hinh duoc xay dung dya trén nhitng thuit toan co ban ciing nhu tim kiém cac mdi

lien hé gitra nhitng yéu t6 (interaction) anh huong dén két qua dé dua vao mé hinh.

3.4.1. Interaction

Independentvariables

Interactionterm

O

X »| ¥
XZ /

(Source: Barron & Kenny, 1986)

Dependentvariable/
outcome

Cac bién doc 1ap X va Z c6 anh hudng dén két qua Y. Ngoai ra, cac bién két hop

nhu XZ, ciing c6 tic dong dén Y. Diéu nay c6 nghia 1a néu loai bo Z sé& thay doi tac dong

cua X t61 Y va nguoc lal.



3.4.2. Interaction in R

Pé kiém tra twong tac gitra cac yéu t6 co ¥ nghia théng ké hay khong, hay ndi cach
khéc 1a c6 anh huong dén két qua hay khong ta st dung ham aov() trong R.
Vi du muén kiém tra twong tac gitta ba bién x1,x2,x3 anh hudng dén y ta thuc hién doan
code sau:

av<-aov(y~(x1+x2+x3)"3, data=mydata)

summary(av)

Khi d6, tat ca cac tuong tac giira cac yéu té s& duoc liét ké véi P(>F) tuong tng.
Viéc can 1am 1a chon ra cac tuong tac c6 ¥ nghia dé kiém tra trong mé hinh.
3.4.3. Tong quan vé Regression (Phan Tich Héi Quy)

Regression 1a phuong phap nghién ciru mdi quan hé giira 2 bién ma cu thé mot bién
s& 1a bién doc 1ap (anh hudng dén bién muc tiéu), va bién con lai s& 1a bién muc tiéu (bi
anh huong bai bién doc 1ap), mé hinh hoa, dinh lwong hdéa mdi quan hé nay dé qua do cé
thé xac dinh dwoc gié tri cua bién muc tiéu néu cac bién doc lap thay d6i nhu thé ndo. Va
phan tich hoi quy s& cho ra két qua du bao cua bién muc tiéu.

Trong bai ndy, chiing ta quan tam dén cac mé hinh hoi quy sau:

e Linear Regression: diy dugc xem 1a md hinh don gian nhat nghién ciru méi quan
hé tuyén tinh gitta mot bién doc lap va bién phu thudc, 4p dung cho bién dinh luong, va d6
thi 1a dang duong thang.

e Multiple regression: ap dung cho nghién cttu moi quan hé caa nhiéu bién doc lap
va mot bién phu thudc, 4p dung cho bién dinh luong.

e Polynominal Regression: ap dung cho céc trudng hop ma bién doc 1ap x co bac
mil 16n hon 1, va y 13 bién dinh luong. P thi 1a mot duong cong.

e Ridge Regression: phan tich mdi quan hé giira cac bién doc 1ap va bién phu thuoc
st dung phuong phap diéu chinh md hinh sao cho giam thiéu cac van dé Overfitting, toi
uu hay kiém soat mic do phic tap ciia mé hinh dé can déi giira Biased va Variance qua d6
giam sai s6 cia mé hinh.

3.4.4. Regression in R

Trong R di tich hop sin cac thuat todn Regression véi cac ham tuong tng.

V6i Linear Regression, Multiple Regression, Polynominal Regression, ta goi ham
Im() dé tién hanh cai dat thuat toan, va ham summary() dé xem toan bo cac yéu té danh gia

mo hinh (R-squared,...). Tuy nhién, & mdi thuat toan thi phan céng thirc c6 su khac biét.



Vi du:

Linear Regression:

relation <- Im(formula =y ~ x)

summary(relation)

Multiple Regression :

relation <- Im(formula =y ~ x1 + x2+ x3)
summary(relation)

Polynominal Regression:

relation <- Im(formula =y ~ x1 + 1(x1°2)+1(x1"3))

summary(relation)

Ngoai ra ching ta c6 thé sir dung cdng thirc mé rong khac, nhu cong thém tich giira
cac yéu td, logarit cua yéu td, ... (khi gitra ching c6 interaction) vao mé hinh.
3.4.5. R-squared va Adjust R-Squared
e R-squared:

Cong thic:

R*=1-— (ESS /TSS)

R?: tong cac do léch binh phuong giai thich tir hdi quy

ESS: tong cac d6 léch binh phuong phan du

TSS: téng cac do léch binh phuong toan bo

Cho biét mtrc d6 phd hop cia md hinh vai tap dit liéu, hay mtc do giai thich cua
cac bién doc 1ap véi bién phu thudc.

Cang dua thém nhiéu bién vao mé hinh thi gia tri R2 sé& ting. Ly do 1a khi cang dua
thém bién giai thich vao mo hinh thi s& cang khién phan du giam xudng, trong khi TSS
khong dbi, dan téi R2 ludn ludn ting.

Gia tri R2 ting kha nang giai thich cia mo hinh, nhung ban chat thi lai khong lam
rd dugc tim quan trong cila bién dua vao, do d6 néu dua vao gia tri R2 dé danh gia tinh
hiéu qua ciia mo hinh s& dan dén tinh hudng khong chinh xac vi s& dua qua nhiéu bién
khong can thiét, 1am phtc tap mé hinh.

Pé ngin chin tinh trang nhu di néu trén, mot phép do khac vé mirc do thich hop
duogc st dung thuong xuyén hon. Phép do nay goi la Adjust R-Squared.

e Adjust R-Squared:



Cong thirc:
ESS/(n—k)_ X ESS(n—1)
TSS/(n—1) TSS(n — k)

2 =

n: s6 lugng mau quan sat.

k: s6 tham s6 ctia mo hinh, bang sé luong bién doc 1ap cong 1.

R2( R2-Adjusted): hé s6 R binh phwong hiéu chinh.

Viéc thém vao mot bién dan dén ting R2 nhung ciing lam giam di mot bac tu do.
R2 hiéu chinh 12 mot phép do d6 thich hop tot hon bdi vi n6 cho phép danh dbi gitra viéc
tang R2 va giam bac tu do.

Trong qua trinh xay dyng md hinh, ching ta s€ quan tam tdi gia tri Adjust R-
Squared dé danh gia ciing nhu so sanh giita cac mé hinh dé lya chon dwoc mé hinh phu
hop nhit.

3.4.6. Xay dwng md hinh hai quy

V6i muc dich:

- Tim hiéu vé su anh huéng cua qua trinh 1am sach va tién xu ly di liéu ddi két qua
xay dung md hinh hdi quy du doan.

- Khao sat viéc phan cum nha theo khu vuc dia ly dua vao kinh d6 va vi @6 s€ cho
két qua md hinh khac biét nhu thé ndo so véi viéc xay dung md hinh trén bo dit liéu c6
kinh @6 va vi do roi rac.

Thuc hién xay dung mé hinh héi quy da bién (st dung Im()) va md hinh héi quy
Ridge trén ca bén bo dit liéu:

1 Dir liéu chua qua xtr 1y va chua phan cum.

2 Dt li¢u chua qua xt Iy va da phan cum.
3. Dir ligu da xur Iy va chua phan cum.
4

Dir ligu da xur ly va da phan cum.

Dir liu thuc hién

1. Dir li¢u chua qua xt Iy va chua phan cum.
- S6 diem dy ligu: 414 diém

- S6 thugc tinh: 7

= X1 transaction date



X2 house age

X3 distance to the nearest MRT Station
X4 number of convenience stores

X5 latitude

X6 longitude

Y house price of unit area

Dir liéu chua qua xtr Iy va da phan cum.
S6 diém duy ligu: 414 diém

S6 thuoc tinh: 6

X1 transaction date

X2 house age

X3 distance to the nearest MRT Station
X4 number of convenience stores

X5 Area

Y house price of unit area

Dir liéu da xtr 1y va chua phan cum.

S6 diém du ligu: 371 diém

S6 thudce tinh: 7

X1 transaction date

X2 house age

X3 distance to the nearest MRT Station
X4 number of convenience stores

X5 latitude

X6 longitude

Y house price of unit area

Dir ligu da xir Iy va da phan cum.

S6 diém duy lidu: 371 diém

S6 thudc tinh: 6

X1 transaction date

X2 house age

X3 distance to the nearest MRT Station



- X4 number of convenience stores
= X5 Area
. Y house price of unit area
e Chia dir ligu
Nhim xay dung va danh gia chat lwong md hinh hdi quy mot cach chinh xac, ta s&
thuc hién chia dit liéu thanh 2 phan Train va Test theo ty 1é (8:2).
Bang 3.4.6a: Chia dir li¢u Train-Test

STT B0 dir li¢u TRAIN | TEST

1 Dt li€u chua qua xur ly va chua phan cym.

5 Dt li€u chua qua xur ly va da phan cym. 331 83
3 Dir liéu da x1r Iy va chua phan cum.

296 75
A Dir liéu da xtr Iy va da phan cum.

e Khao sat anh hwéng cua cac twong tac

Str dung Two-way ANOVA Table dé xac dinh anh hudng cua cac tuong tac giira Cac
yéu té ddi véi gia nha.
Két qua thu duoc:

a. Dir liéu chwa qua xir ly va chwa phan cum.



Df Sum Sq Mean Sq F value Pr(>F)

1 242 242 3.834 0.051152
1 3088 3088 .015 1.68e-11
1 27442 27442 .586 < 2e-16
5 § 2498 2498 .655 1.08e-09
1 1772 177 .127 2.21e-07
1 1 1 .019 0.889849
1 137 137 .181 0.140806
1 28 28 .443 0.506081
1 8 8 .129 0.719885
1 809 809 12.838 0.000396
1 33 33 .525 0.469187
1 0 0 .004 0.951041
1 Z 2 .024 0.875990
1 3016 3016 47.867 2.78e-11
1 530 530 .420 0.003986
1 162 162 .570 0.109966
3 1590 1590 25.243 8.71e-07
. 12 .185 0.667625
i} 20 .320 0.571784
1 F .105 0.745828
1 241 .832 0.051211
1 41 .657 0.418260
1 88 401 237522
 { 20 .323 0.570224
3 8 246 .901 0.049180
1 77 .216 0.271018
1 557 .845 0.003178
i 343 443 0.020316 *
1 6 .101 0.751420
1§ 59 .937 0.333811
I | 131 131 .082 0.150105
9 18837 63

:x3:x4

:x4:x5

:x4:x6
Residuals 29

Signif. codes: O “*xx2 §.001 “*%* Q.01 “>* §.05 *.?
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Hinh 3.4.6a: Two-way ANOVA table trén dir li¢u chwa xi ly-chwa phan cum

b. Dir liéu chwa qua xir ly va da phan cum.

um 5q Mean S5q F value
242 242 3.812
3088 3088 4B.735
27442 27442 433.093
2498 2498 39.428
4307 4307 .974
150 150 -369
[l -451 .22937
65 -033 .31031
397 .270 .01281 *
602 . 506 -00224 **
46 727 -39451
48 762 - 38341
1266 -9B0 1.11e-05 **=
398 -28B4 0.01271 *
1114 7.574 3.64e-05 **®
19 -308 0.57960
67 -056 . 30490
43 -672 .41295
-239 .13561
742 . 38955
Ny -41641
121 . 72830
- 004 . 00498 **
-051 . 82190
-231 .63115
- 608 . 43600
= . 57380
-024 .B7779
.275 . 60036
.217 13757
. 666 .05647 .
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Hinh 3.4.6b: Two-way ANOVA table trén dir li¢u chwa xir ly-da phan cum.

c. Dir liéu da xir ly va chwa phan cum.



pf Ssum Sq Mean Sq F value Pr(>F)
219 219 6.042 0.014612
2429 2429 66.976 1.1Be-14
20513 20513 565.618 < Ze-16
642 642 17.702 3.54e-05
3270 3270 .169 < 2e-16
459 459 12.661 0.000443
3 0.073 0.787812

158 .361 0.037736 *
73 . 000 0.158526
0 001 0.982021

117 217 0.074017 .
065 0.798862
190 0.663644

414 0.065761 .
005 0.317021
919 0.000141
804 0.009612
646 0.422201
350 0.246362
679 0.410599
192 0.276014
368 0.544862
612 0.205264
382 0.123928

727 0.005830 **
137 0.287217
965 0.005132

984 0.046954 =
222 0.137223
029 0.865408
.712 0.191917

x1
x2

x4

x5

X6

x1:x2

x1:x3

x1:x4

x2:x3

x2:x4

X2:X5

X2 :X6

x3 x4

x3:x5

X3 :x6

x4 :x5

x4 1x6

¥ :x2:x3

¥ :x2:xd
x1:x3:x4
X2:x3:x4
X2:x3:x5
X2:x3:x6
X2:x4:%5

X2 :x4:x6
X3:x4:x5
X3:X4:x6
x1:xX2:x3:x4
X2 :x3ixd:ix5 1 1
X2:x3:ix4:x6 62 62
Residuals 264 9574 36
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i
[
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280 280
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81 81

HEHEFHEHEEEERERERERBERERRBERERRBRREBRBREBREBRRBR§SRBRBRS
W =
£k
oo

HoMNMWNE-SNEOFEFOFOOARWODODWORMNA

signif. codes: © “®*#**' 0.001 ‘*=*' Q.01 “*’ 0.05 “." 0.1 * " 1

Hinh 3.4.6¢: Two-way ANOVA table trén dir li¢u da xir ly-chwa phan cum.

d. Dir li¢u da xir ly va da phan cum.

g
=

Sum Sq Mean sq F value
219 219 . 945
2429 2429 54.B16
20513 20513 928 <
642 642 488 0.000175
582 .136 0.000348
21 469 0.494147
. 007 0.005017
.614 0.107131
.002 0.966647
.011 0.918037
.641 0.201370
. 279 0.597686
.484 0.000484
.2B8 2.36e-06
.034 0.045601
.5312 0.034587
.006 0.940376
.023 0. 880044
.250 0.072570
. 007 0.935082
.695 0.101840
.251 0.616503
.234 0.6287B5
.B57 0.028398 *
. 004699
. 858951
. 981292
. 935041
. 343119
43 . 97 . 324988
40 c . 342512
11698
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Hinh 3.4.6d: Two-way ANOVA table trén dir li¢u da xir ly-da phan cum.

X Nhan xét:
-~ C6 sy khéc giao vé s luong tuong tac gitra Cac yéu to trén dit liéu da xir Iy va chua

Xt ly twong ung.



- C6 nhitng yéu té khi dtng riéng 1é thi khéng anh huong dén két qua nhung khi két
hop vai yéu té khac c6 thé anh huong dén két qua. Cu thé, ta c6 thé thiy & bang Two-way
ANOVA trén dir liéu chua qua xir Iy va chua phan cum: x6 khong c6 y nghia thong ké doi
véi két qua nhung su tuong tac gitta X3:x4:x6 thi co.

- O dit liéu chua xir 1y, khi dé X5 latitude va X6 longitude roi rac thi X6 khdng ¢ y
nghia thong ddi véi két qua nhung trén phan cum theo khu vuc dia ly thi yéu té X5 Area

lai c6 y nghia thong ké.

¢ Dinh hwong thuc hién
-~ Str dyng tat ca cac yéu t6 cua dir liéu Train dé xay dung mé hinh hdi quy da bién.
- Can ctr vao Adjusted R-square dé xac dinh chat luong ctia md hinh.
a. Pi véi cac mo hinh sit dung ham Im() dé xay dwng mé hinh (Linear, Multiple,
Polynomial Regression):
- Dya vao Two-way ANOVA table, lan luot dua cac yéu té va tuong tac giita cac yéu
t6 ¢ anh dén két qua vao mo hinh theo muc do tir don gian dén phuc tap:
. Dau tién 1a cac yéu t6 don c6 anh huong dén két qua:
Vi du: x1, x2, X3, x4, ..
. Tiép theo 1a lity thira cuia cac yéu té don c6 anh huong dén két qua:
Vi du: I(x272), I(x573), ...
) Dua tiép cac tuong tac gitra 2 yéu td, 3 yéu td, ... co anh huong dén két qua vao mo
hinh:
Vi du: I(x1*x2*x3*x4), [(x5*x6), ...
. Va thém tiép nhitng tha phdc tap hon nhu log(), sqrt ), ...
Thuc hién thém dén khi mé hinh cho Adjusted R-square cao nhat c6 thé.
- Pong thoi, trong sudt qua trinh do, ta lan luot loai bo di cac yéu t6 va tuong tac
khong c6 y nghia dén két qua dé tranh lam phic tap mé hinh.
b. P6i véi md hinh sir dung thw vién glmnet (Ridge Regression):
- Lya chon gia tri Lambda téi wu théng qua ham cv.glmnet()
-~ Tim kiém md hinh tét nhat théng qua K-Cross Validation.
- Xay dyng md hinh cudi cing.

- Danh gid mo hinh trén train va test.



e Két qua thu dwoc

a. Dir liéu chwa qua xir ly va chwa phan cum.

- M@ hinh héi quy da bién sir dung ham Im():

e C4c bién tham gia vao mé hinh:

relation <- Im(formula = y ~ x1+x2+x3+x4+x5+1(x2"2)+1(x5"2)
+1(X4*%x3)+1(X5*x3)+1(x4*x5) +1(x1*x3*x4)+I(x5*x3*x4))

Residuals:

e Adjusted R-square = 68,99%

e Tham s6 md hinh:

Coefficients:
(Intercept)
3.751e+06

x4
2.348e+03
I(x4 % x3)
5.236e+00

I(XS ¥ x3 % x4)
-7.201e-02

el 1Y

1.
1.

x1
1.062e+01

x5
-3.032e+05

I(x5 % x3)
-2.624e-01

- M6 hinh Ridge Regression:
e Gid tri Lambda t6i wu nhat: 0.5011872

e Tham s md hinh:

x2

-9. 546e-01
I(x242)
1.755e-02
I(x4 % x5)
-9, 388e+01

X3

6. 545e+00
I(x542)
6.093e+03

I(Cxl ¥ x3 % x4)
-1.708e-03




0. the.nearest.MRT.station

4. number .
=5. latitude

e Adjusted R-square =56.42%

b. Dir liéu chwa qua xir ly va da phan cum.
- Mb hinh hdi quy da bién sir dung ham Im():
e C4c bién tham gia vao mé hinh:
relation <- Im(formula =y ~ x1+ 1(x22) +1(x2"3) +1(x1*x5) +I(x4*x5)
+sqrt(x4)+sqrt(1(x2*x3))+sqrt(1(x3*x4))
+I(x1*sqrt(x5)+1(x2*sqrt(x3))+1(x4*sqrt(x5)))

Residuals:
Min 10 Median 3q Max
-33.086 -4.175 -0.319 3.130 68.570

coefficients:
Estimate std. Error t value Pr(=|t]|}

(Intercept) -1. 267e+04 .103e+03 -4.084 5.61le-05 =w=
x1 6. 312e+00 . 541 e+00 4.095 5. 36e-05 **=
I(x2A2) -3.401e-02 .232e-03 -4.703 3.8B2e-0f ®**
I(x1 * x5) 7.269e-03 .B83e-03 2.522 0.0122 *
I(x4 * x5) -3. 874e+00 .023e+00 -1.915 0.0563 .
I(x2A3) 6. 805e-04 . f05e-04 3.991 B.16e-05 *#*=
Sqrt(x:l:} 9.13%e+00 . 340e+00 6.818 4.bde-11 =**
sqri{I{x2 * x3)}) -1.591e-01 .524e-02 -4.515 B.91le-068 ***
sqr(I(x3 * x4)) -1.881le-01 4.215e-02 -4.462 1.13e-05 ***
I(x1 * sgrt(x5)) -8.659e-03 4.867e-03 -1.779 0.0761 .
I(x2 * sqrt(x3)) 2.536e-02 6.126e-03 4.140 4.45a-05 =**
I(x4 * sgrt(x5))} 5.994e+00 .468e+00 1.728 0.0849 .

(SN B S O B L R W

signif. codes: 0 “#*¥**° Q.001 ‘**' Q.01 “*' 0.05 ‘.’ 0.1 °

rResidual standard error: 7.69% on 319 degrees of freedom
Multiple R-squared: 0.6953, Adjusted R-squared: 0.6848
F-statistic: 66.16 on 11 and 319 DF, p-value: < 2.2e-16

e Adjusted R-square = 68,48%

e Tham s md hinh:

Coefficients:
(Intercept) pal I(x2A2) I(x1 * x5) I(x4 * x5) 1(x2A3)
-1.267e+04 6.312e+00 -3.402e-02 7.269e-03 -3.874e+00 6. B05e-04

sqrr(x4) sgrt(I(x2 * x3)) sgrr(I(x3 * x4)) I(x1 * sqrr(x5)) I(x2 * sgrt(x3)) I(x4 * sgrt(x5))
9.135e+00 -1.591e-01 -1.88le-01 -8.659e-03 2.536e-02 5.994e+00

- M©é hinh Ridge Regression:
e Gid tri Lambda t6i wu nhat: 0.1995262



e Adjusted R-square = 62.79%
c. Dir liéu da xir ly va chwa phan cum.
- Mb hinh hdi quy da bién sir dung ham Im():
e C4c bién tham gia vao mé hinh:
relation <- Im(formula =y ~ x1+x2+x4+x5+1(x2"2)+1(x4"2)
+1(x3*X6)+1(x3*x4*x5)+1(x3*x6*x4)
+1(log(x3))+1(log(x6)))

Residuals:

Signif. codes:

e Adjusted R-square = 73,37%
e Tham s6 mé hinh:

coefficients:
(Intercept) x1 x4
-6.356e+04 5.334e+00 57474 u 6.137e+00

I(x242) I(x442) I(x3 * x6)

1.382e-02 -1.538e-01 -1.284e-01

I(X3 * x4 % x5) I(X3 * x6 % x4) I(log(x3)) I(Tog(x6))
-4.725e+00 9. 666e-01 1.16%e+02 8.485e+03

- M©é hinh Ridge Regression:



e Gi4 trj Lambda tdi wu nht: 0.2511886

e Hé s6 md hinh:

to.the.nearest.MRT.sTtation

ction. d
.of.co
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e Adjusted R-square = 69.48%
d. Dir li¢u da xir ly va da phan cum.

Mb hinh hdi quy da bién sir dung ham Im():

e C4c bién tham gia vao mé hinh:

relation <- Im(formula =y ~ x1+x5 +1(x3"2)+1(x5"2) + 1(x2"3) +1(x4"3)
+1(X5"3)+1(x4*x5)+sqrt(x2)+sqrt(x5)+1(x5*x4*sqrt(x3)))

Residuals:
Min
-14. 3647

Max
22.8663

1qQ

! 30
-3.9639 .23 3.

5476

coefficients:

Estimate std. Error t value
.090e+04 . 6428403 -4.12
. 440e+00 . 313e+00 4.

. 353e+02 .135e401  -6.
.361le-01 .495e-02 -3.
.626e+01 . 426e+00 5.

. 888e+00 . 049e-01
2. 844e+00 766e-01
.168e+02 . 640e+01
7.563e-05 . 240e-05
I(x4A3) -3.945e-03 . 076e-03
I(x5A3) -4.314e+00 . 86%9e-01
I(x5 * x4 * sqrt(x3)) -5.131e-01 .402e-01

signif. codes:

Pri=|tl)
(Intercept) 88e-05
x1

X5

I(x3A2)
I(x542)
I(x4 * x5)
sqrr(x2)
sqrr(xs)
I(x243)

00012

07e-08
007837
9le-13
69e-12
020283

. 900
483
137

24e-08
.033485
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[=N'-J=N=N. WV =R =T R R

i
B Ln b B ] ) B
v P

0 f=¥#? Q Q01 ‘**' Q.01 ‘*' 0.05 ‘.7 0.1 °©
Residual standard error: 5.971 on 284 degrees of freedom
Multiple R-squared: 0.7444, Adjusted R-squared: 0.7345
F-statistic: 75.2 on 11 and 284 DF, p-value: < 2.2e-16

e Adjusted R-square : 73,45%
e Tham s6 md hinh:

coefficients:
(Intercept)
-1.090e+04
I(x4 * x5)

x1

5.440e+00

sqrr(x2)

—2.844e+00

I(x5 * x4 * sgrt(x3))
-5.131e-01

x5
-1.353e+02
sqQrr(xs)

1.888e+00
I(x5A3)
-4.314e+00

M6 hinh Ridge Regression:
e Gid tri Lambda t6i wu nhat: 0.07943282

e Hé s6 md hinh:

-1.

1.168e+02 7.

51le-05 *
03e-10 *

o

.058439 .

et

w

1

1(x3A2)
361e-01
I(X2A3)
563e-05

I(x542)

-626e+01

I(x443)

-945e-03




fIntercept)

e Adjusted R-square = 57.99%

Bang 3.4.6b: Tong két Adjusted R2 ciia cac mo hinh trén dik liéu train.

Chua xwr li- X i -
Chua xir li — Xir li — ba
Chua phan Chua
Pa phan cum phin cum
cum phin cum
LM 68,99% 68,48% 73,37% 73,45%
Ridge 56,42% 62,79% 69,48% 57,99%

*,

x5 Nhan xet:

D)

Trén dit liéu huan luyén:
- Giita 2 thuat toan thi hdi quy da thirc cho két qua cao & tat ca cac bo dit liéu so voi
thuat toan hoi quy Ridge.
- M6 hinh huin luyén trén di liéu da xir Iy cho két qua tét hon chwa xir Iy (Hoi quy
da thic)
- M6 hinh trén dit liéu da phan cum va chua phan cum cho két qua gan bang nhau
(Hbi quy da thirc)
— M6 hinh huin luyén trén dit liéu da xir Iy va da phan cum cho két qua tt nhat véi
adjusted R2 la 73,45%.
— M6 hinh cho két qua adjusted R2 thap nhat 1a mo hinh ¢ dit liéu chua xur 1y va chua
phan cum, ap dung thuat toan hoi quy Ridge (56,42%).
-~ Thuat toan hoi quy da bién cho ra mo hinh c6 su phan loai rd rang hon Ridge.
- Nhin chung, néu chi dya vao két qua thu dugc o tap huan luyén thi hdi quy da thirc

phu hop vai dir liéu hon 1a Ridge.

e Két qua &p dung md hinh Ién dix liéu Test:



Bang 3.4.6¢: Tong két Adjusted R2 ciia cac md hinh trén dix liéu test.

Chua xit li- | Chwaxwli— [ Xad N -
X li — Pba
Chuwa phan | Pa phan | Chwa phan
phin cum
cum cum cum
LM 76,54% 77,7% 64,61% 66,11%
Rigde 65,50% 72,44% 55,40% 44,24%

x5 Nhan xét:

Trén dir liéu Test:

- Bo dir liéu phd hop véi thuat toan Hoi quy da thirc hon 1a Hoi quy Ridge.

- M6 hinh trén dit liéu chua xir Iy cho két qua cao hon da xir ly.

- M6 hinh trén dit liéu chua xtr 1y va da phan cum, ap dung hoi quy da thic cho két

qua dy doan tot nhat trén tap test vai adjusted R2 14 77,7%.

- M6 hinh cho két qua adjusted R2 thap nhat 1a md hinh & dit liéu da xu li- d phan

cum Rigde.

4. Két luan

4.1. Téng két md hinh

M6 hinh cho két qua tét nhat hién tai 1a md hinh thu dwoc trén dit liéu chua xir ly
va da phan cum, tirc 1a chua loai bo cac outlier, chwa chuan héa va di ap dung thuc hién

thay thé céc bién kinh do va vi d6 ( X5 latitude, X6 longitude) thanh khu vuc dia Iy (X5

Area).

M6 hinh cudi ciing ¢6 dang nhu sau:
Y = (=1,267e 4+ 04)+(6,312e + 00)x; + (—3,402e — 02)x3
+(6,805e — 04)x3+(7,269e — 03)x; x5 + (—3,874¢ + 00)x,xs
+(9,135e + 00)/x, + (—1,591e — 01)\/x,x5 + (—1,881e — 01),/x5x,
+(—8,659¢ — 02)x;,/x5+(2,536€ — 02)x5,/x3 + (5,994¢€ + 00)x,,/x5




4.2. Két luan chung

- Viéc phan bé caa dix liéu ciing anh huong 16n dén két qua cua mé hinh.

- Khong phai Ilc nao viéc loai bo outlier ciing mang lai két qua tét. Can cha y trong
qua trinh xu 1i outlier, ¢d thé tach riéng ra nhung khong duoc tly tién loai bo, bai ¢é nhiing
outlier phan anh xu hudéng, dac trung cua dir liéu.

- C6 nhiing yéu té khi dang riéng 1é thi khéng anh huong dén két qua nhung khi két
hop vai yéu té khac co thé anh hudng dén két qua.

- Giira cac mo hinh, khong phai mé hinh nao cho két qua tot trén train déu s& cho két
qua tot trén test, viéc danh gia mé hinh phai théng qua thuc nghiém, md hinh chi tét khi n6
t6t trén thuc nghiém,

- Viéc tim kiém cac méi lién hé gitra cac yéu td vo clng quan trong, khong thé vi mot

yéu t6 nao d6 ditng mot minh khdng anh hudng dén két qua ma loai bo no.

5. Tai liéu tham khao

1. https://bigdatauni.com/vi/tin-tuc/tong-quan-ve-regression-phan-tich-hoi-quy.html

2. https://rstatisticsblog.com/data-science-in-action/machine-learning/ridge-

regression-in-

r/?fbclid=IwAR3ANrfqFyY SE5Y2UCnNIRXDiufJwfL z0jw8em3H8x4OhHmMwWHfyyj-
ijRM

3. https://machinelearningcoban.com/2017/01/01/kmeans/
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